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Executive summary 
   

Introduction : Rabi sorghum is an important dry land crop grown in the Deccan Plateau on 5.2 m 
ha area in the states of Maharashtra (3.28 m ha), Karnataka (1.46 m ha) and Andhra Pradesh (0.36 
m ha) with an annual production of 3.73 m.tonnes.  The productivity of the crop in general is low 
(719 kg/ha). The major factors responsible for low yield are moisture stress in GS-2 due to a 
unique situation of growing the crop on receding soil moisture in medium to shallow soils, 
susceptibility to shoot fly, charcoal rot and low temperature affecting crop growth as well as 
fertility restoration in hybrids. The overall performance of rabi sorghum during 2007-08 was 
satisfactory. 
 
During rabi 2007-08, a total of 26 multi-locational trials (Breeding 4, Pathology 5, Entomology 5, 
Physiology 4, and Agronomy 8) and 5 nurseries were grown to evaluate grain and fodder yields and 
levels of insect and disease resistances. Under varietal and hybrid development programme, 105 
crosses (F1 to F5) were evaluated for segregating generatons. A new crossing programme covering 
BxB and BxR lines were implemented for developing new B/R lines. In this programme Parbhani, 
Bijapur, Rahuri, Dharwad and Akola were the main centres, while Chas, Mohol, Ekarjuna, Karad, 
Aurangabad, Bagalkot, Bheemrayangudi, Tancha, Jeur, Annegeri, Bailhongal and Hageri were the 
voluntary centres. From Private sector Bayer Seed Company was involved, who tested their hybrid 
SPH-1449.  
 
The linkage project with ICRISAT dealt with “Pest management in rabi sorghum”. The 
participating centres were Solapur, Rahuri, Bijapur and ICRISAT.  
 
A total of 657 FLDs trials were conducted to demonstrate the yield performance of improved 
hybrids. Further, 5 BSP and 13 NSP centres produced 97.55 q breeder seed and 27.80 q of nucleus 
seed.  
 
This report also documents the germplasm collection and distribution aspects. The following 
section details the progress in each discipline.  
 
Rabi sorghum germplasm and breeding (Rahuri and Solapur): Breeding research in rabi 
sorghum led to identification new landrace combiners field evaluation of breeding materials at early 
generations for grain and fodder yields and insect and disease resistance across. Studies on 
combining ability in L × T design for rabi landraces at Rahuri and Solapur showed that RSLG 733 
and RSLG-644 were the good combiners for grain yield, panicle length and % seed set. 
 
Multilocation yield trials (Prabhakar coordinating): Four multi-location yields trials were 
conducted across locations. In Advanced varietal and hybrid trial-I (shallow soil), SPV-1798 and 
SPV-1794 gave 24.8% and 20.9% more grain yield than the check Mauli, respectively. In Advanced 
varietal and hybrid trial-II (deep soil), SPV-1795 (4413 kg/ha) gave significantly superior yield than 
the check CSV-18 (3928 kg/ha) and was on par with CSV-216R (4232 kg/ha) for grain yield.  In 
Initial varietal and hybrid trial-I (shallow soil), SPV-1832 ((895 kg/ha) recorded significantly 
superior grain yield than the check Maulee (628 kg/ha) and in Initial varietal and hybrid trial-II 
(deep soil), none of the hybrids were superior to the check hybrid CSH-15R (2885 kg/ha) for grain 
yield.  
 
Varietal release (Project Coordinator): Rahuri centre released two varieties at state level. RSV 
458 as Phule Anuradha for western Maharashtra as a drought tolerant variety for shallow soil. It 
recorded grain yield of 1100 kg/ha, which is 51% increase over Sel. 3, 25.7 % over Maulee and 
36.8 % over M 35-1 on shallow soil. Similarly, it also recorded fodder yield of 3223 kg/ha., which 
is 22.7% increase over Sel. 3 and on par with of Phule Maulee and M 35-1. Another variety RSV 
1006 is recommended for pre-release for medium to deep soil under irrigated conditions. It 
recorded grain yield 4914 kg/ha, which is 32.5 % increase over Phule Yashoda, 39.2 % over CSV 
18, and 40.9 % over M 35-1.  
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At, NRCS, Solapur, new parental lines (195 B and 175 R) with diverse genetic base were derived 
using 161 indigenous and 159 exotic lines. Conversion programme led to stabilization of 53 MS 
lines and 60 R lines. Breeding stock CRS-1 was registered as IC-549901, INGR-07026 at NBPGR, 
New Delhi as drought tolerant line.  
 
At NRCS, Hyderabad, evaluation of RILs from M35-1 x B35 cross for stay green trait indicated 
significant trait differences among the RILs measured in the population. The differences between 
the parents (M35-1 and B35) were significant for most of the agronomic traits.  
 
Pathology (AV Gadewar coordinating): Multilocation evaluation of entries against charcoal rot 
indicated that entries SPV 1709, SPV 1799, SPV 1804, CSV 18, and SPV 1803 in AVHT-Shallow 
soils environment showed lesser lodging than resistant check (15.1%). SPV 1709 (17.6%) and SPV 
1803 (19.5%) entries had desirable resistance as they were comparable to resistance check in 
respect of lodging, number of nodes crossed or fungal (Macrophomina phaseolina) spread. On deep 
soils advanced entries SPV 1795, SPV 1762, SPH 1501, CSV 216R, CSV 18, and SPV 1794 
expressed resistance as in resistance checks when three attributes namely lodging, nodes crossed & 
spread of fungus was considered. In Initial evaluation trial (IVHT) entries SPV 1828 & Maulee 
qualified equivalence to resistance check. Under Charcoal rot resistant nursery trial total 16 entries 
comprising checks were evaluated and CRP 17, CRP 58, CRP 59, CRP 67, BRJ 357, BRJ 364 
showed resistance. A farm trial consisting  eco-friendly measures attempted revealed that boric 
acid, bleaching powder, and cotton cake would significantly reduce (20-25%) charcoal rot in warm 
climates. Bacterial consortia, both phosphate solubalizer & antagonist alone on in combination, 
proved little effective to reduce charcoal rot in field.  
 
Entomology (VR Bhagwat coordinating): Pest survey & surveillance and seasonal abundance & 
population dynamics studies in rabi sorghum indicated that there were no major changes in the 
pest scenario of rabi sorghum over the years.  The shoot fly was low to moderate during this year. 
The stem borer incidence was more or less similar to last year.  The shoot bug has been on its 
increasing trend year by year. Aphid incidence has been increased due to occurrence of drought in 
some of the parts. Intercropping with pulses did not show any apparent influence on the incidence 
of shoot fly and stem borer incidence; however intercropping was found cost effective due to high 
market value of pulses.The seed treated sorghum (either with Imidacloprid @ 5 g/kg seed or 
Thiamethoxam 70 WS @ 3 g/kg seed), intercropped with legume particularly with safflower, 
followed by either endosulfan or Neem seed kernel extract (NSKE) spray at 30 DAE found least 
attacked by key pests and found to be commercially viable IPM component across the five 
locations. Total nine trials were evaluated (AVHT, IVHT, PLT, SPN, SFN etc) for resistance to 
key pests. The entries mainly from AVHT, SPN and PLT showed significant promise against shoot 
fly and stem borer susceptibility. These entries are: SPV 1672, SPV 1806, SPV 1803, SPV 1798, 
SPV 1795 and from SPN: RSV 1003, RSV 767 and RSE 03. The A/B lines that have shown 
resistance to shoot fly are 1409A/B, RR 2212 and RR 9826. 
 
Physiology (SS Rao coordinating): Four coordinated physiology trials were conducted to 
identify and characterize key crop physiological traits that improve biomass and grain yield under 
receding soil moisture situation, besides identifying stable sources for genetic enhancement of 
drought tolerance. Preliminary evaluation of diverse germplasm for rabi adaptation resulted in 
identification of lines IS17972 (64 days), BTx 623 (67) & BJ 111(67) for earliness.  Six entries 
recorded higher relative leaf water content (RWC) (>83%) than check which include  IS 6410, RSV 
363, PVR 619, E 36 x R16-3/1, RSV 975, and RSV 959. In evaluation of advanced drought 
adaptation germplasm in   medium and shallow soils, RSLG 1119 and SPV 1546 recorded higher 
LAI than checks. Biomass decreased in shallow soils over medium soils by 3.3 % at flowering and 
38% at maturity. Rabi adapted entries as group recorded higher shoot mass by 35% over their SG 
counterparts. Maulee in rabi and E 36-1x R16 3/1 in SG group recorded higher root mass. In root 
shoot ratio, all RA types (0.43) were efficient (low root: shoot ratio) in producing higher shoot 
mass per unit root mass than SG ones (0.53).   
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Agronomy (MS Raut coordinating):  Evaluation of entries to levels of fertilizers indicated 
significant response to levels of fertilizer in deep soil and irrigated conditions, while, there was no 
response in shallow to medium soils.  In deep soil under rainfed condition, CSV-216R (2792 
kg/ha) outyielded M35-1 (2275 kg/ha). However, test hybrid SPH 1449 recorded marginally 
superior grain yield (1141 kg/ha) than CSH 15R (1105 kg/ha). Under irrigated conditions, cv. 
PKV-Kranti produced the maximum grain yield (3429 kg/ha), followed by SPH 1501 (3275 
kg/ha), CSV 216R (3174 kg/ha) and SPH 1449 (3165 kg/ha). Test hybrid SPH 1449 produced 
9.2%, higher grain yield than CSH 15R in irrigated trials (8.7 % .more on deep soil). It also gave 
14.6% more stover yield than CSH 15R on deep soil. Studies on INM for soybean – rabi sorghum 
sequence indicated that application 75% RDF + 2.5 t/ha FYM to soybean revealed maximum 
grain yield of succeeding rabi sorghum (3333 kg/ha) compared to 100% RDF (3182 kg/ha) FYM, 
and Glyricidia. Moisture conservation practice throug h compartmental bunding (CB), however, 
recorded  14.7 and 12.0 % higher grain and stover yields, respectively than to flat-bed (2704 and 
6125 kg/ha grain and stover yields, respectively). Application of 100% RDF (60:30:30 kg NPK/ha) 
resulted in the highest grain yield (2848 kg/ha) which is on par with 75% RDF + 3 t/ha FYM + 
Azospirillum + PSB (2624 kg/ha). Both FYM @ 6 t/ha (2345 kg/ha) and green manuring with 
Dhaincha / Sunhemp (2231 kg/ha) were significantly superior to control (1859 kg/ha). In Yield 
maximization trial, highest grain yield potential of 4123 kg/ha was recorded by cv. PKV-Kranti in 
combination with adequate irrigations (five irrigations i.e., at 35, 55, 65, 75 and 85 days after 
sowing) and 100% RDF (80:40:40 kg NPK/ha) followed by SPV 1626.  
 
Front Line Demonstrations (BS Rayudu and Chari Appaji coordinating): Front Line 
Demonstrations (FLDs) on sorghum during the rabi 2007-08 covered 329.2 ha out of allotted 800 
ha in all the major rabi sorghum growing states of the country. The programme involved 657 
farmers in 205 villages and 25 districts of 5 states (Andhra Pradesh, Maharashtra, Karnataka, 
Tamilnadu and Gujarat). The improved cultivars, CSV 14, CSV 18 , CSV 216R, CSV 22R; CO (S)-
28, CSV-17, PKV-Kranti, Vasudha, Phule Chitra, Parbhani Moti, Maulee, DSV 4, DSV 5, SPH 
1449 and M 35-1 were demonstrated with local checks.  Overall, the FLD showed that adoption of 
improved cultivars outyielded local cultivars. National average of the FLDs on rabi sorghum grain 
yield was 2076 kg/ha and in farmers practice (1252 kg/ha) with the grain yield gap of 39.69 %. The 
national average of stover yields of FLDs sorghum was 42.75 q/ha (36.50q/ha in farmer’s practice 
with yield gap of 14.61%).  
 
Breeder seed production (N Kannababu coordinating):  The total breeder seed production 
during 2007-08 by AICSIP centres was 97.55q which is 75.92q (351%) more than DAC indent and 
59.99q (159%) more than BSP -I allocation. There was surplus production of breeder seed for most 
of the allocated lines and varieties of sorghum at 5 AICSIP centers in Kharif and 6 centres in Rabi 
seasons during 2007-08. However, the breeder seed production details were not reported by MAU, 
Parbhani and UAS, Dharwad.   The nucleus seed was produced as per the targets by most of the 
centres. The nucleus seed production details were not reported by MAU, Parbhani and UAS, 
Dharwad. The total allocation for NRCS as per BSP I was 6.65q, against which higher production 
of 27.80q was achieved.  
 
Monitoring team report (Teams organized by VR Bhagwat and Prabhakar):  Monitoring of 
rabi AICSIP trials were conducted at 10 centres (Rahuri, Mohol, Solapur, Bijapur, Dharwad, 
Parbhani, Akola, Surat, Kovilpatti and Tandur). The AVHT entries SPH-1501 and SPV-1795 and 
IVHT entries SPV-1838 and SPH-1621 were found promising in yield trials. It is also noticed that 
there is a need to maintain plant population uniformly in agronomy trials. The services of food and 
nutrition lab at Rahuri can be well utilized for AICSIP work. Monitoring team also felt that 
separate set of material nee d to be developed for Kovilpatti region. 
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I. Sorghum germplasm and breeding research (Rabi 2007-08; 
ND-1; SD-I; Prabhakar) 

Prabhakar, JV Patil, MY Kamatar, BD Biradar, Gowri Sajjanar, MB Misal, SS Ambekar, BD Jadhav,  
Sameer Kumar, R Sankarapandian, S Audilakshmi, VA Tonapi, M Elangovan,   

C Aruna, R Madhusudhana and AV Umakanth 

Summary 
Rabi sorghum breeding comprised of identification of best landrace combiners and evaluation of breeding 
material at early generations for grain and fodder yields and insect and disease resistance. Four  multi-
location yield trials to evaluate the finished or nearly finished products were also conducted.  
  
A. Rabi sorghum breeding research 
 

1. Rabi sorghum breeding research by team effort 
2. Achievements in rabi sorghum breeding at AICSIP centers   
3. Achievements in rabi sorghum breeding at NRCS  
4. Publications during 2007-08 

  
1. Rabi sorghum breeding research by team effort (JV Patil, Prabhakar and S Audilakshmi) 

• Studies on combining ability in L × T design for rabi landraces at Rahuri and Solapur showed that 
RSLG 733 and RSLG -644 were the good combiners for grain yield, panicle length and % seed set. 

• The best specific combiners for grain yield over two locations were 104 A × RSLG-733 and 185 A × 
RSLG-644, which showed significant SCA effects over two locations.  

• Breeding materials (15 F2s) were evaluated for agronomic superiority at Parbhani, Bijapur and 
Solapur , and 448 selections were made. 

• Hybrids developed through group effort at Bijapur and Solapur were tested in IVHT during the year  
2007-08 

 
 

2. Achievements in rabi sorghum breeding at AICSIP centers   
 

Rahuri: Centre released two varieties at the state level. 
• Rabi sorghum variety RSV 458 is recommended for release as Phule Anuradha in western Maharashtra 

as a drought tolerant variety for shallow soil.  It recorded grain yield 1100 kg/ha, which is 51% increase 
over Sel. 3, 25.7% over Phule Maulee and 36.8% over M 35-1 on shallow soil.  Similarly, it also recorded 
fodder yield of 3223 kg/ha., which is 22.7% increase over Sel. 3 and on par with of Phule Maulee and M 
35-1. 

• Another Rabi sorghum variety RSV 1006 is recommended for pre-release for medium to deep soil under 
irrigated conditions.  It recorded grain yield 4914 kg/ ha, which is 32.5% increase over Phule Yashoda, 
21.7% over Phule Vasudha, 39.2% over CSV 16, 40.9% over M 35-1, 37.9% over PKV Kranti and 51% 
over Parbhani Moti. 

• Conversion programme was undertaken for 27 MS lines and out of them, 18 B and 55 R lines have been 
selected. 

• Out of 24 B lines, 10B lines gave significantly superior grain yield than check.  The selected lines gave 
12 to 40 % grain yield than the checks. 

• Three non-milo A2 cytoplasm viz; 12 A2, 13 A2 and RS 530 A2 lines were maintained. 
• For shallow soils, RSV 942, RSV 962, RSV 458, RSV 429, RSV 912, RSV 844, RSV 1009, RSV 1130 & 

RSV 1133 gave 14 to 83 % more grain yield than Phule Maulee.  In medium soil, the lines RSV 912, 
RSV 888, RSV 821 & RSV 1009 showed 6 to 30 % superiority for grain yield than Phule Chitra.  In deep 
soil, the genotypes viz; RSV 912, RSV 816, RSV 821, RSV 799 and RSV 878 showed grain yield 
superiority over Phule Vasudha. 
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Bijapur 
• Varietal improvement programme resulted in selection of 18 lines out of 100 stabilized lines. 
• In B line improvement programme, 25 promising lines were selected from 214 F5 lines from cross 

[(CSV 216R x 104B) x (GM x 401B) for developing B lines with Maldandi grain traits. Likewise, 13 lines 
out of 59 stabilized lines were found promising for the development of new R lines on milo source. 

• For the introgression of shootfly resistance, QTLs from the donor IS 18551 in the genetic background 
of susceptible R line R 354, 13 and 7 individuals were selected in  BC3F1 progenies based on marker 
analysis and phenotypic observations.  They were advanced to BC3F2 and BC4F1.  

Parbhani 
• 200 distinct landraces selected during last year near by Pandharpur area were evaluated and 35 lines 

showing genetic diversity for various traits like quality, bold grain, non-senescence habit were 
selected. This year, about 1000 landraces were selected from Karnataka area particularly nearby 
Gulberga (Rajapur), Bhalki, Bidar, Basvakalyan and Humnabad area and they will be evaluated during 
rabi 2008-09.  

 
3. Achievements in rabi sorghum breeding at NRCS 
 

NRCS, Solapur 
• In order to develop new parental lines with diversity and broaden the genetic base in rabi materials, 

initially, 161 indigenous and 159 exotic lines were used for identifying B and R gene reactions on A1 
cytoplasm. About 195 B and 175 R lines with diverse genetic base were derived.  

• Conversion programme was undertaken for 195 MS lines pairs and out of them, 53 best MS lines and 
60 R lines have been selected. 

• In the varietal improvement programme, out of 41 improved breeding lines tested in shallow -medium 
soils and deep soils separately, 6 lines were significantly superior to Mauli in shallow soil and 3 lines in 
deep soil over CSV-216R for grain yield. 

• For shallow soils, SLV-15, 20, 27, 34, 51 and 52 gave 4.3 to 36.9% more yield than Mauli. In deep soil, 
the lines SLV-25, 29 and 42 showed 1.9 to 19.5% superiority for grain yield than CSV-216R.  

• Out of 24 B lines, 6 B lines (SLB -1, 6, 9, 11, 19 and 20) gave significantly superior grain yield than 
check. The selected lines gave –12.9 to 63.3% more yield than the check 104B. 

NRCS, Hyderabad 
• Evaluation of M35-1 x B35 RILs for stay green indicated significant trait differences among the RILs 

measured in the population.  
• The differences between the parents (M35-1 and B35) were significant for most of the traits studied. 

B35 was early to flower than M35-1, and yielded significantly lesser grain and fodder yield than M35-1.  
• Over seasons, QTL analysis for different traits identified 41 QTL. Some of the QTL were consistent 

across 3 seasons, and accounted for a significant amount of trait variability. QTL were identified with 
LOD threshold value of 2.5.  There were as many as nine major QTL indentified, of which some were 
highly consistent.   

• AKRMS-67A x M-1 was the highest yielding rabi hybrid with a grain yield superiority of 166 % over M 
35-1.The next best progenies which registered a superiority of more than 100% over M 35-1 for grain 
yield were viz., 14 09 A x RS-647, 1409 A x Gidda maldandi , AKRMS 66A x Gidda maldandi , AKRMS 
82A x RS 647, 1409 A x M -4 and AKRMS 69A x Gidda maldandi.  

• AKRMS 69A x Gidda maldandi was the tallest among the test hybrids. AKRMS 47 A x M-4 and 
AKRMS-67A x M -1 were the bold seeded hybrids.  

 

4. Publications during the year 2007-08 
• Seven research papers were published during the year and 4 papers were presented in conferences. 
• Breeding stock CRS-1 was registered as IC-549901, INGR-07026 at NBPGR, New Delhi as drought 

tolerant line.  
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2. Multi-location yield trials  
During the year the following 4 multi- location yields trials were conducted across locations.  
 
1. Advanced varietal and hybrid trial- I (shallow soil)  

• SPV-1798 and SPV-1794 gave 24.8% and 20.9% more grain yield than the check M auli, respectively. 
The other showing numerical superiority for grain yield over the check is SPV-1803, SPV-1806, SPV-
1672, SPH-1601, SPV-1804, SPV-1680, SPV-1805 and SPV-1799. 

 
2. Advanced varietal and hybrid trial- II (deep soil)  

• SPV-1795 (4413 kg/ha) gave significantly superior yield than the check CSV-18 (3928 kg/ha) and was 
on par with CSV-216R (4232 kg/ha) for grain yield.  The hybrid SPH-1501 (4483 kg/ha) was 
numerically superior to the check hybrid CSH-15R (4391 kg/ha). 

 
3. Initial varietal and hybrid trial- I (shallow soil) 

• SPV-1832 ((895 kg/ha) recorded significantly superior grain yield than the check Maulee (628 kg/ha).  
All other varieties and hybrids were on par with the check and were numerically superior to the check. 

 
4. Initial varietal and hybrid trial- II (deep soil) 

• None of the hybrids were superior to the check hybrid CSH-15R (2885 kg/ha) for grain yield. The 
varieties SPV-1832 (2703 kg/ha), SPV-1836 (2684 kg/ha), SPV-1835 (2623 kg/ha) were on par with 
the check CSV-18 (2293 kg/ha), CSV-216R (2481 kg/ha) and M35-1 (2492 kg/ha).  In this trial, M35-1 
was superior to check by 8.6%. 

 

Detailed report 
Coordinated sorghum breeding in rabi comprises of basic and strategic research which concentrates on 
identification of best land race combiners and evaluation of breeding material at early generations for grain 
and fodder yields, insect and disease resistance with multi-disciplinary approach and team work. Applied 
aspects deal with multi- location yield trials to evaluate the finished or nearly finished products mainly at 
various centers of the All India Coordinated Improvement Project. The details of progress made during rabi 
2007-08 are as follows. 

Rabi sorghum breeding research 
1. Rabi sorghum breeding research by team efforts  
2. Achievements in rabi sorghum breeding at AICSIP centers   
3. Achievements in rabi sorghum breeding at NRCS  
4. Publications  
 

1. Rabi sorghum breeding research by team efforts  
(JV Patil, Prabhakar and S Audilakshmi) 
 
a) Studies on combining ability in L ×  T design for rabi landraces to identify the best combining 
landraces for traits of rabi adaptation:  Experimental material: Twenty hybrids and their parents (2 A lines 
and 10 testers- land races) were distributed to Rahuri and Solapur, NRCS to identify the best combing 
landraces for the various traits of rabi adaptation. The experiment was planted in RCBD with 2 replications of 
one row each. Row length = 3 m. Data was recorded on cold tolerance (% seed setting), grain yield, stover 
yield, panicle length and grain quality. Data was collected for 10 plants from each row for the traits. 
 
At Rahuri, RSLG 733, RSLG -724 and RSLG-644 were good combiners showing significant high gca effects 
for grain yield. Two land races RSLG -733 and RSLG -644 were showing significant gca effects for panicle 
length and seed setting % (Table 1).  At Solapur, out of 10 testers (land races), significant gca effects for 
grain yield were found for 3 testers (RSLG-733, RSLG-855 and RSLG -644) . Two land races RSLG-733 and 
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RSLG -644 were showing significant gca effects for panicle length and seed setting %.  Over the locations, 
RSLG 733 and RSLG-644 were the good combiners for grain yield, panicle length and %  seed setting. These 
2 lines, if used in crossing programme will give productive segregates .  The best specific combiners for grain 
yield over two locations are given in Table 2. The crosses, 104 A × RSLG-733 and 185 A × RSLG-644 were 
showing significant sca effects over two locations.  
 

Table  1: GCA effects of rabi land races for various traits at different locations 
 

Rahuri Solapur  
Grain yield 

/ plant 
Panicle 
length 

% seed 
setting 

Grain yield 
/ plant 

Panicle 
length 

% seed 
setting 

Testers 
RSLG -733 10.32* 3.81** 9.23** 2.48* 3.59** 11.37** 
RSLG -744  - 6.08* 0.58 0.98 3.51 - 3.02* 2.32 
RSLG -705 2.81 0.38 1.26 - 5.37*  0.75 0.68 
RSLG -855 - 11.25** 0.03 2.32 7.61* - 0.83 0.37 
RSLG -724 6.18* 0.61 - 1.86 - 4.36 1.23 - 1.45 
RSLG -644 12.35** 2.31** 7.21*  8.30* 4.02** 9.23** 
Line 
185 B 2.83 0.73 0.53 0.50 3.63** 0.26 
104 B 3.47 6.10*  0.91 5.36* 2.52 0.84 

 
Table 2: SCA effects for grain yield in crosses  

 
Rahuri Solapur 

Cross SCA effects Cross SCA effects 
104 A × RSLG-733 23.77** 104A x RSLG-733 11.64* 
104 A × RSLG-730 34.28** 104 A × RSLG-718 14.31* 
104 A × RSLG-718 19.57** 185 A × RSLG-644 27.32** 
185 A × RSLG-614 12.32*   
185 A × RSLG-644 11.46*   

 
b) Testing of hybrid developed through team effort during Rabi 2007-08: The hybrid SPH-1621 
developed using female line (BJMS 2A) from Bijapur and male (SLR -17) from Solapur was tested across 
locations in Initial Varietal and Hybrid Trial-I and II during rabi 2007-08.The performance of the hybrid is given 
under multi-location yield trials later in this report.  
 
c) Evaluation of rabi F2s for agronomic superiority at Bijapur and Solapur:  Evaluation of breeding 
material in early segregating generations was distributed to various centres for evaluation for agronomic 
superiority and resistance to shoot fly. The details of selections made are as follows (Table 3). 
 

 
 

Table 3: Evaluation of rabi F2s for agronomic superiority  
 

Sl.No Crosses No selections made in F2 
 Bijapur Solapur 

1 RSV458 x RSLG 871 23 18 
2 RSLG 871 x RSV458 18 23 
3 Barsi type x RSV 458 22 9 
4 RSV423 x Barsi Type 21 17 
5 RSV 656 x RSV423  ̀ 23 14 
6 (204B x296 B)  x 296 B 09 5 
7 (M31-2B x IS 18726)  x (296 B x IS 18726) 36 24 
8 (296B x 1409B) x (104 B x CSV216R) 36 23 
9 CRS 2 x Korivelli  31 12 
10 SPV 655  x CRS 3 24 11 
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d) Evaluation of F2 crosses at Parbhani: Following F2crosses were evaluated during rabi 2007-08 and 
desirable single plant selections were made for advancement during next year. 
 

Crosses    Selections made 
1.  CRS 2 x Karivelli (NRCSPI)   10 
2. EP 82 x CRS 1(NRCSPI)   11 
3. PMS 204 B x 296 B    09 
4. SPV 655 x PVR 453   08 
5 Hadgaon local x PVR 453   08 
6. 296 B x 1409 B    12 

 
2. Achievements in rabi sorghum breeding at AICSIP centers   
 
Weather report: Amount of rainfall received at various centres during the year 2007 was 788.3 mm at 
Rahuri, 838.1 mm at Parbhani,, 1081.0 mm at Dharwad,  1315.1 mm at Tancha, 716.0 mm at Bijapur, 128 5.0 
mm, at Tandur and 801.0 mm at Kovilpatti.. The distribution of rainfall during the rabi season at these centres 
was above normal and was adequate for rabi sowing. .Also, the rainfall ranging from 20.0 to 150.0mm was 
received at the above centres after sowing of trials. The drought situation prevailed only at Solapur as the 
amount of rainfall received (534.6 mm) was  only 80.0% of the normal and there was no rainfall after sowing.  
 
Rahuri:  The major achievement during the year was the release of two rabi sorghum varieties . 

• Rabi sorghum variety RSV 458 is recommended for release as Phule Anuradha in western Maharashtra 
as a drought tolerant variety for shallow soil. It recorded grain yield of 1100 kg/ha which is 51% increase 
over Sel. 3, 25.7 % over Phule Maulee and 36.8 % over M 35-1 on shallow soil.  Similarly it also 
recorded fodder yield of 3223 kg/ha, which is 22.7 % increase over Sel. 3 and on par with Maulee and M 
35-1.  

• Another Rabi sorghum variety RSV 1006 is recommended for pre-release for medium to deep soil under 
irrigated conditions. It recorded grain yield 4914 kg/ha, which is 32.5 % increase over Phule Yashoda, 
21.7 % over Phule Vasudha, 39.2 % over CSV 18, 40.9 % over M 35-1, 37.9 % over PKV Kranti and 51 
% over Parbhani Moti. 

 
Bijapur : Major achievements during the year are stabilization of six of male sterile lines on Maldandi 

cytoplasm and identification of restorers. 
• In B line improvement programme,  25 promising lines were selected from 214 F5 derived lines from 

cross [(CSV 216R x 104B) x (GM x 401B) for developing B lines with Maldandi grain traits. Like wise, 13 
lines out of 59 stabilized lines derived from different crosses were found promising for the development 
of  new R lines on milo source. 

• To develop new male sterile lines on maldndi source, three lines were retained out of seven lines (BC4-
BC6 stages) derived from different crosses. 

• On milo source, five B lines with complete maldandi traits were advanced to BC6 generations through 
direct conversion.  On maldandi source five lines were advanced to BC6 generations through direct 
conversion   
 

Parbhani:  During the season, a new crossing programme of B x B and B x R lines for both kharif and rabi 
base included with the objective to develop new B/R lines was implemented.  The selected AB/R lines from 
kharif were planted during rabi to assess its adaptability. The 100 landraces from Karnataka area with special 
reference to dry land cultivation were selected.  Breeding material related to B x B, R x R crosses and varietal 
development sown in 5.0 acres area were screened and selections are made. 
 
Kovilpatti: Besides conducting coordinated late kharif and rabi trials, the centre has made Kharif x rabi 
crosses, utilizing rabi materials received from other centres. A very specific requirement of Kovilpatti region 
was noticed. Therefore, a different material for this region is required for serving the needs of farmers like 
early maturing and dwarf variety.  
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Dharwad: The centre has planted promising breeding material in 5.0 acre area and selections were made. 
Promising materials will be screened for fodder and roti quality. Incidence of Downey mildew is observed in 
this rabi season.  
 

Akola: Breeding programme on the development of male sterile lines was taken during the year. As the crop 
was sown late, there was no proper expression of A/B lines. 

 
At Ekarjuna, sub-centre of Akola), the coordinated trials and breeding materials were sown very late due to 
the continuous rains in October. Hence, the performance of the trials was very poor. However, certified seed 
production of PKV Kranti and CSH 19R were undertaken in 2.0 acres each under state programme. 
 

Surat and Tancha: The crop growth and stand was poor in breeding and agronomy trials at Surat as the 
sowings were taken up very late due to rains received in October first week.  At Tancha, the total amount of 
rain fall was 1315.0 mm against the normal rain fall of 755.0 mm. Two coordinated breeding trials, two station 
trials and germplasm were sown. The expression of rabi entries were excellent in comparison to local BP 53, 
Dagadi type with lot of potential. There is need to strengthen the rabi programme of Tancha with collection of 
more germplasm and breeding materials from other rabi centres. 
 

Tandur: During the year, crop growth and stand was ver y good in agronomy trials and satisfactory in 
breeding trials. The treatment differences in all the 7 agronomy trials were very clear.  
 
2.1  Rahuri (JV Patil and M.S. Shinde) 
 
I. Release of two varieties at state level 
i) RSV 458 as Phule Anuradha 
• The rabi sorghum variety RSV 458 is recommended for release as Phule Anuradha in western 

Maharashtra as a drought tolerant variety for shallow soil by Research Finding Varietal Release 
Committee Meeting, Joint Agresco, 2008 held at College of Agriculture, Nagpur (Dr. PDKA) on 30th May 
to 1st June, 2008. 

• This variety has recorded grain yield of 1100 kg/ha which is 51% increase over Sel. 3, 25.7 % over Phule 
Maulee and 36.8 % over M 35-1 on shallow soil.  Similarly it also recorded fodde yield 3223 kg/ha, which 
is 22.7 % increase over Sel. 3and almost equal to that of Phule Mauleeand M 35-1. 

• It is resistance to shootfly (28.3% dead heart) as compared to Sel. 3 (33 .8 % dead heart).  Phule Maulee 
(35.2 % dead heart) and M 35-1 (38.2 % dead heart).  It also tolerance to stemborer (4.9 % dead heart) 
and charcoal rot (18.8%). 

• The variety RSV 458 is drought tolerant because of its higher ear Head exsertion (%), RLWC (%), HI, 
biomass, root number, length of root, root : shoot ratio, volume and lower CSI, stomatal frequency and 
leaf temp., roti and fodder quality is also excellent to that of M 35-1. 

 
ii) Pre-release of RSV 1006 
• The rabi  sorghum variety RSV 1006 is recommended for pre-release by Research Finding Varietal 

Release Committee Meeting (MPKV, Rahuri) on 22nd April, 2008 for medium to deep soil under irrigated 
conditions.  The variety has recorded grain yield 4914 kg/ha. which is 32.5% increase over Phule 
Yashoda, 21.7% over Phule Vasudha, 39.2% over CSV 18, 40.9% over M 35-1, 37.9% over PKV Kranti 
and 51% over Parbhani Moti in 10 trials conducted during 2006-07 and 2007-08 at state level. 

• Similarly it also recorded 12 t/ha of fodder yield which is 19.3 % higher than Phule Yashoda, 21% over 
Phule Vasudha, 8% over CSV 18, 33% over M 35-1, 35% over PKV Kranti and 30% over Parbhani Moti. 

• It is tolerant to shootfly (23.5% dead heart).  The roti and fodder quality is also comparable to M 35-1. 
 
b) Development of new parental lines with diversity using indigenous and  exotic germplasm. 
• In view to develop new parental lines with diversity and broaden the genetic base in rabi materials, about 

40 B and 92 R lines with diverse genetic base were derived. 
• Conversion programme was undertaken for 27 MS lines pairs and out of them, 18 best MS lines and 55 

R lines have been selected. 
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Development of new male sterile lines 
 

S. No. Conversion Programme No. of pairs selected 
1 BC7 9 6 
2 BC6 10 7 
3 BC5 8 5 
 Total  27 18 

 
• Seven B x B and 14 R x R crosses have been made to induce rabi  adaptability and better grain quality 

coupled with shootfly tolerant. 
• Three non-milo A2 cytoplasm viz; 12 A2, 13 A 2 and RS 530 A 2 lines were maintained. 
 
II. State level trials 

a) State Level Varietal Trial (Rainfed) 
• This trial was conducted at Rahuri, Mohol, Chas, Solapur, Jalgaon, Parbhnai, Buldhana, 

Aurangabad and Ekarjuna.  Fifteen genotypes and seven checks (Parbhani Moti, PKV Kranti, Phule 
Yashoda, Phule Vasudha, CSV 22, M 35-1, Phule Chitra) were evaluated.  Pooled mean revealed 
that the genotype RSV 768 (1926 kg/ha) recorded numerically higher yield than the high yielding 
check Phule Vasudha (1832 kg/ha).  As regards to fodder yield the genotype PVR 644 (6155 kg/ha) 
recorded numerically higher fodder yield over the checks. 

b) State Level Varietal Trial (Irrigated) 
• Fourteen genotypes and eight checks (CSH 15R, CSV 18, Phule Yashoda, CSV 22, Phule 

Vasudha, Parbhani Moti, PKV Kranti & M 35-1) were evaluated at Rahuri, Kopergaon, Karad and 
Parbhani under irrigated condition.  Pooled analysis indicated that the genotype RSV 1006 (5318 
kg/ha) gave significantly higher grain yield over the check CSV 22 (4588 kg/ha).  As regards fodder 
yield, none of the genotypes recorded higher fodder yield than the checks. 

 
III. University multi-location trials 

a) Univ. Multilocation Trial (Shallow soil) 
• Seventeen genotypes alongwith three checks were evaluated at Rahuri, Solapur, Mohol and Chas 

on shallow soil.  The genotype RSV 458 recorded significantly higher grain (770 kg/ha) and fodder 
yield (1767 kg/ha) than the checks. 

b) Univ. Multilocation Trial (Medium soil) 
• Seventeen genotypes alongwith checks were evaluated at Rahuri, Mohol, Chas and Solapur on 

medium soil.  The genotypes RSV 857 and RSV 702 produced numerically higher grain (1479 
kg/ha) and fodder (4329 kg/ha) respectively. 

c) Univ. Multi-location Trial (Deep soil)  
• Seventeen genotypes along with five checks were evaluated at Rahuri, Mohol, Karad, Solapur, 

Chas and Jalgaon on deep soil.  Pooled mean revealed that the genotype RSV 768 recorded 
numerically higher grain yield (2567 kg/ha) than the check Phule Vasudha (2241 kg/ha).  As regards 
fodder yield, the check CSV 22 recorded higher fodder yield (6002 kg/ha). 

 
IV . Station trials 

a) Station Trials (Varieties)  
• Sixteen station trials were conducted for grain and fodder yield.  250 various genotypes were 

evaluated.  Among these RSV 458, RSV 912, RSV 1003, RSV 1009, RSV 1023, RSV 1060, RSV 
1101, RSV 1117, RSV 813, RSV 1049, RSV 1006 and RSSGV 42 appeared promising for grain and 
fodder yield coupled with shootfly resistant. 

b) Station Trials (Hybrids)  
• Fifty four hybrids were evaluated along with checks CSH 15R and M 35-1 at Rahuri.  The hybrids 

1409A x RSLG 860, 104A x RSLG 724 and 185A x RSLG 743 appeared promising for grain and 
fodder yield. 
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Evaluation of segregating generations (Varietal Development) 
Selections made Sr. 

No. 
Generation No. of crosses No. of progenies 

IPS Bulk 
1 F1 19 - - - 
2 F2 20 - 354 - 
3 F3 9 106 - 83 
4 F4 6 121 - 107 
5 F5 5 161 - 33 

 
Evaluation of segregating generations (hybrid development) 

Selections made Sr. 
No. 

Generation No. of crosses No. of progenies 
IPS Bulk 

1 F1 (R x R) 14 - - - 
2 F1 (B x B) 7 - - - 
3 F2 (R x R) 17 - - 179 
4 F2 (B x B) 8 - - 63 

 
V) Development of parental lines 
     B line improvement 

• Evaluation of 24 B lines indicated that RHRB-14, RHRB-15 & RSRB-23 flowered earlier than M 35-1. 
Ten B lines gave significantly superior grain yield than checks.  The selected lines RHRB-2, RHRB -3, 
RHRB -5, RHRB-8, RHRB-9, RHRB -11, RHRB-12, RHRB -15, RHRB-16, RHRB-18, RHRB -20, RHRB -21 
and RHRB-22 & RHRB-25 gave 13.9 to 41% more yield than the check 1409B. 

 
Evaluation of segregating materials for B line development 

Sr. No. Generations No. of Crosses No. of Progenies Selections made 
1 F1 7 - - 
2 F2 8 - 63 
3 F3 7 31 34 
4 F4 11 25 30 
5 F6 - - - 
6 F7 - - - 

 
R line improvement 

• Out of 49 R lines tested, 19 R lines flowered earlier than M 35-1, 12 R lines gave significantly superior 
grain yield than chec k M 35-1. The selected lines gave 8-35% more grain yield than the check M 35-1. 

 
Evaluation of segregating materials for R line development 

Sr. No. Generations No. of Crosses No. of Progenies Selections made 
1 F1 14 - - 
2 F2 17 - 189 
3 F3 12 120 95 
4 F4 14 47 33 
5 F6 13 48 38 
6 F7 18 45 - 

 
VI) Breeding for Drought Tolerance 

• Among 13 genotypes tested for drought tolerance, RSV 458, SPV 1546 exhibited superior physiological 
parameter associated with drought tolerant.  (lower CSI, leaf temp., stomatal frequency and stomatal 
conductance and higher RLWC, LAI, HI, root length, root mass and b iological yield). 

 
VII) Breeding for Shootfly Tolerance  

• Ten genotypes viz; RSV 612, RSV 823, RSV 1002, RSV 1003, RSV 1004, RSV 1005, RSV 1006, RSV 
787, RSE 3, RSV 458 along with resistant checks IS 2312, IS 2205 were screened for shootfly tolerant.  
The genotype RSV 1003 exhibited the lowest dead heart percentage (21.3%) across the six locations 
over the standard checks IS 2312 (23.1%) and IS 2205 (24.0%). 
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VIII) Breeding for Special Traits (popping) 
• Four genotypes viz; RPOSV 2, RPOSV 3, RPOSV 4 and M 35-1 were used for the popping and studding 

their physico-chemical properties.  The results revealed that, the popping percentage (97%) and 
expansion volume (6.48 mg/g) of RPOSV 3 were found at higher level than the rest of genotypes.  The 
colour & pop expansion were to be extra large, white fully open and excellent in RPOSV 3.  The good 
quality popped sorghum genotype RPOSV 3 had higher amount of starch (76.1 %) & lower level of 
protein (8.63 %). 

 
IX ) Registration of Sorghum Varieties 

• Rabi sorghum varieties viz; Swati, Sel. 3, CSV 22, Phule Vasudha and Phule Anuradha were registered 
as IC 55340, IC 553441, IC 552490, IC 552491 and IC 552492, respectively at NBPGR, New Delhi. 

• Sweet sorghum varieties viz; SSV 84 and CSV 19 SS were registered as IC 553443 and IC 553442 
respectively at NBPGR, New Delhi. 

 
X) Evaluation, maintenance & utilization of germplasm 

• Total 430 germplasm lines were screened for shootfly and yield.  Ten lines were selected for earliness 
and 25 lines for shootfly tolerant coupled with high grain yield. 

 
2.2 Bijapur (BD Biradar and Gowri Sajjanar) 
Varietal improvement: A total of 18 lines out of 100 stabilized lines from different crosses were found 
promising in comparison to checks. 
 

a) Breeding for specific traits 
• To develop charcoal rot resistant versions of M 35-1, 25 plants were s elected in F2 of cross M35-1 x 

E36-1. Among 18 BC1F2 progenies of this cross 3 plants in each progeny were advanced to 
BC1F3. 

• To develop high yielding charcoal rot resistant lines, five progenies were retained out of 13 
progenies derived from two crosses viz., SPV 1546 x 9-13 and SPV 1546 x GRS-1. 

• To develop shoot fly resistant varieties, 55 plants were selected from F2s of four crosses viz., IS 
18726 x RSLG 262, CSV 216R x IS 18726, (RSLG 262 x IS 18726) x RSLG 262, (RSLG 262 x IS 
18726) x IS 18726. 

• To dev elop genotypes with maldandi maturity and CSV 216R yielding ability 15 plants were selected 
from the F2 of the cross CSV 216R x 204B. 

• To develop shorter and early maturing genotypes than CSV 216R with increased sink size, thirteen 
progenies were selected out of 53F3 progenies of 2 double crosses viz.,(M31-2B x CSV 216R) x 
(204B x 296B) and (M 31-2B x CSV 216R) x (204B x N290B). 

• To improve DSV 4 and DSV 5 for earliness through induced mutation, seeds were subjected for 
gamma irradiation. The survived plants were selfed and advanced to M2. 

• To improve M 35-1 for terminal drought tolerance (stay -green), 63 individual plants were selected in 
48 progenies (F3 & BC1F2) of 2 crosses viz, M 35-1 x RSG 4005 and M 35-1 x B35, and were 
advanced to F4 and BC1F3. 

 
II) Parental line improvement 

a) B line improvement 
• To develop good combining B lines with Maldandi grain traits, 25 promising lines were selected from 

214 F5 derived lines from cross [(CSV 216R x 104B) x (GM x 401B)].These 214 F5 lines were 
evaluated under three dates of sowings Viz., late kharif to screen for shootfly tolerance, normal rabi 
(Sept IVth week) to assess the productivity and late sown situation (Oct IVth week) to screen for 
cold tolerance. 

• To develop rabi adapted high yielding B lines on milo source, 120 plants were selected from F2 
populations of 22 crosses (straight back cross derived and double crosses). 

• To develop new male sterile lines on maldndi source, three lines were retained out of seven lines 
(BC4-BC6 stages) derived from different crosses. 
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• On milo source, five B lines with complete maldandi traits were advanced to BC6 generations 
through direct conversion.  On Maldandi source, five lines were advanced to BC6 generations 
through direct conversion   

 
b) R line improvement 
• To develop new R lines on milo source, 59 stabilized lines derived from different crosses were 

evaluated in two different trials. A total of 13 lines were found promising and retained for further use 
in hybridization and breeding. 

• To improve R 354 and RS 29 for shoot fly resistance through induced mutation, seeds were 
subjected for mutation treatment with Gamma irradiation for 200, 300 and 400 gray. Very few plants 
were survived in treatment 400 gray, moderate in 300 gray and high in 200 gray. These were selfed 
and advanced to M2. 

• To improve RS 29 and R 354 for grain quality, F3 & BC1F2 progenies of two crosses viz., RS 29 x 
M 35-1 and R 354 x M 35-1 were planted during the season. Selections were made in these 
progenies. 

• To improve R 354 for shoot fly resistance through conventional breeding based on glossy phenotype 
in F2 itself, F2 individuals of cross R 354 x IS 18551 were screened at seedling stage for leaf 
glossiness. Individuals with glossy leaves were selected at seedling stage. At maturity, those with 
earhead features similar to donor parent IS 18551 were rejected. About 78 plants with 50-75% of 
earhead features of R 354 were selected and advanced to F3. The inheritance study for leaf 
glossiness showed segregation in the proportion of 12 (non-glossy): 3 highly glossy: 1 (medium 
glossy) indicating the presence of epistasis and genetic conrol by two major loci.   

 
c) Maintenance breeding 
• Among A/B pairs, 42 R lines and 10 varieties were maintained trough selfing and progeny row 

evaluation. 
• A total of 490 germplasm lines were grown and were maintained through selfing. 
• Targeted quantity of Nucleus, breeder and other classes of seeds of rabi sorghum varieties viz., M 

35-1, 5-4-1, DSV-4 and DSV-5 were produced.   
 
III. Marker assisted breeding 

Marker Assisted breeding has been initiated with the funding support from Dept. of  Biotechnology, GoI.. 
• For the introgression of shoot fly resistance QTLs from the donor IS 18551 in the genetic 

background of susceptible R line R 354, 13 and 7 individuals were selected in  BC3F1 progenies 
based on marker analysis and phenotypic observations and these were advanced to BC3F2 and 
BC4F1, respectively. Similarly, 10 of BC1F3 and 4 of BC2F2 progeny were selected and individuals 
in these progenies were advanced to BC1F4/BC2F3. 

• For the introgression of stay -green QTLs from the donor RSG 03123 in the genetic background of 
susceptible parent CSV 216R, the 7 BC1F3 progenies were screened with markers. Three of these 
derived from common BC1F2 progeny were confirmed with introgression of two stay-green QTLs. 
The expression of stay -green trait was observed based on the stay -green parameters recorded. The 
progenies recorded cream colored seeds unlike red pigmented seeds in RSG 03123. 

 
2.3 Dharwad (MY Kamatar) 
The centre has planted promising breeding material in 5.0 acre area and selections were made. Promising 
materials will be screened for fodder and roti quality. 
 

I. F1: New crosses for shoot fly resistance yield and quality 
1) (204B x 296B) x 296B 
2) ICSR 24009 x DSV-4 
3) ICSR 25001 x DSV-4 
4) DSV-4 x ICSR 25001 
5) DSV-4 x ICSR 24009 
6) DSV-4 x DSV -6 
7) 296B x DSV-4 
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For shoot fly resistance yield and quality             
II. F2       Selections made 

1) SPV 655 x CRS -2      4 
2) (M-31-2B x IS 18726)  x 296B x IS 726)    3 
3) (296B x 1409B) x 104B x SPV-216R)     5 

 
III. F4                                                            Selections made 

1) M 31-2B x 37222       4 
2) 104B x AKMS-14B       2 
3) M-31-2B x IS 3936       4 
4) EC 453042 x Gundujola      2 
5) 296B x DSV-4      2  

IV. F4                                                            Selections made 
6) 104B x 37222       2 
7) M-31-2B x IS 3443       4 
8) (N-2889 B x116) x M-31-2B      1 
9) (104B x SFB 1031) x SB 401B     1 
10) SVD 9753 x IS 3547      3 
11) IS 29410 x Karada local      2 
12) IS 29410 x Kodamurka      1 
13) M-31-2B x 27B     2 
14) EC 453011 x M-35-1     2 
15) EC 453042 x M35-1      2 

IV. F5   
1) M35-1 x Karada local     3 
2) M-35-1 x EC 453011      1 
3) M35-1 x IS 29410        2 
4) Chitapur x EC 452937      2 
5) Chitapur x IS 29411       1 
6) M35-1 x Nesargi local      2 
7) Chitapur x EC 452937      3 
8) Chitapur x EC 452921      2 

 
Local culture  (LGT): Out of 14 local landraces were evaluated (Maddhabavi,Dagadi solapur , Dagadi local, 
Sigli local ,Yanigar, SPV-1155, Chitapur local, Tandur local , Giddamaladandi, Ramke local , Harnidagadi, 
Barsizoot, Muddemoti, Sigli local ), Sigli local and Har ni dagadi,were found promising than the checks. 
 

State yield trial:  Out of 13 crosses made,  RS 29 x Biligundu, Chittapur Local x EC 452867 and RS 585 xCSV 
14R were found promising  for resistance to shoot fly, grain yield, grain size, and colour. 
 

Multi-location Trial:  Out of 9  entries tested, BRJH129 performed better than DSH 4 and DSV 4 for grain yield.   
 
2.4 Parbhani (MB Misal and SS Ambekar) 
During rabi, 3 entries including one check in advanced varietal and two in initial varietal trial was contributed 
for AICSIP trials, while 6 in state level multilocation varietal trial (rainfed) and 5 in state level multi-location 
varietal trial (irrigated) was contributed. 
 
During the season, a new crossing programme of B x B and B x R lines for both kharif and rabi base included 
with the objective to develop new B/R lines was implemented. The selected AB/R lines from kharif were 
planted during rabi to assess its adaptability. The 1000 landraces from Karnataka area with special reference 
to dry land cultivation were selected. The different segregating populations from F 3 to F 6 were planted and 
desirable single plant selections were made.  

I. State Level Multi-location trials 

a) State Level Multi- location Hybrid cum Varietal Trial (Rainfed)  
• The trial was conducted at 8 different locations of the state.. At Parbhani, the variety Chitra recorded 

highest (22.77 q/ha) grain yield followed by PVR 641 (22.11 q/ha) and PVR 644 (22.05 q/ha). At 
Rahuri R-5 recorded highest grain yield (32.46 q/ha) followed by R-2 (32.44 q/ha).  
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• As regards fodder yield at Parbhani location PVR 645 (101 q/ha) gave highest fodder yield followed 
by PVR 641 (95 q/ha) .  At Rahuri the variety Parbhani Moti recorded highest fodder yield (75 q/ha) 
followed by Phule Yashoda (70 q/ha). On the basis of mean over 2 locations PVR 646 (24.52 q/ha) 
and PVR 644 (24.36 q/ha) gave highest grain yield, while Parbhani Moti (77 q/ha) recorded highest 
fodder yield followed by PVR 645 (74 q/ha).  

b) State Level Multi- locational Hybrid cum Varietal Trial (Irrigated)  
• On the basis of mean performance over 2 locations R-4 (43.97 q/ha) followed by R-5 (42.56 q/ha) 

were recorded highest grain yield while entry no 17 (96 q/ha) followed by entry no 19 (91 q/ha) gave 
highest fodder yield.  

 
II. Evaluation  of rabi germplasm 

• 200 distinct land races selected during last year nearby Pandharpur area were evaluated and the 35 
lines showing genetic diversity for various traits like quality, bold grain, non-senescence habit were 
selected. These lines will be further evaluated and also will be used in crossing programme. 

• During rabi 2007-08 about 1000 landraces were selected from Karnataka area particularly nearby 
Gulbarga (Rajapur), Bhalki, Bidar, Basvakalyan and Humnabad area. These lines have diverse 
genetic base as the m aterial was selected particularly from dry land area showing stay green character 
up to physiological maturity. Hence this material is useful for drought screening .  

 
III. Evaluation of segregating generations 

a) Evaluation of F3 Families: A total of 161 F3 Families were evaluated and following single plant 
selections were attempted. 
 

1.  GP 66 x PVR 453   13 
2.  SPV 655 x Yashoda   21 
3.  SPV 1628 x RSSV 9  09 
4.  P.Moti x Ramkel   13 
5.  104 B x 9356   10 
6.  PVR 609 x P.Moti    13 
7.  GP 4 x P.Moti (long SPS)  20 
8.  NLS 100 x Dukari   15 
9.  34-2 x P.Moti   20 
10.  Yahoda x SPV 655-3  20 
11. Improved Dagdi x Yashoda  20 
12. GP 118 x CSV 18 R  12 
13. Mohol Selection x CSV 18 R  10 
14. GP 18 x PVR 453   10 
15. 114 x GP 107   13 
16. 18 x GP 107(R)   13 
17. CSV 18 R x Stay green line  13 

 
b) Evaluation of F4 families: The crosses are Yashoda x SPV 655, SPV 655 x Yashoda, Akola Kranti x 
CRS 10, SPV 1546 x DSV 5 and CSV 18 x SPV 1589.  

 
IV. Evaluation of MS / R lines: 65 pairs with different objectives were selected from kharif base material and 
they were further evaluated during rabi 2007-08 to assess their performance in rabi and selected desirable 
MS lines adaptable for both seasons. 
 
Grain purpose: 

1.  6938 AB   Mid tall, use in both the seasons, pearly medium bold grain and tan 
2.  94040 AB  Medium pearly white grain for kharif  
3.  PMS 78 AB  High yielding BC-8 pairs kharif base dwarf, medium grain  
4.  PMS 80 AB Red coloured grain, tan type, use in kharif. 
5.  PMS 79 A Very long panicle, pearly round grains for kharif  
6.  PMS 86 A A2 Cytoplasm, dwarf, use in kharif, medium flat grains  
7.  1002 AB   Bold grains, long panicle, kharif base 
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8.  PMS 75 AB Mid-tall, pearly white round bold seed, use in both seasons 
9.  PMS 77 AB Mid-tall use in both seasons 
10. PMS 99 AB Bold almond, pearly white grain, best for both seasons 
11. PMS 90 AB Very long panicle, pearly white grain, use for both seasons 

 
2.5 Kovilpatti (R Sankar Pandian) 
Besides conducting coordinated late kharif and rabi trials, the following breeding materials have been 
maintained and crosses are made  (Table 4). 

 
Table 4: Breeding materials at Kovilpatti 

 
a) Maintenance of A and B lines 

1. Ms 290 A and B 11. Ms 502 A and B 
2. Ms 296 A and B 12. Ms 504 A and B 
3. Ms 329 A and B 13. Ms 515 A and B 
4. Ms 362 A and B 14. Ms 516 A and B 
5. Ms 381 A and B 15. Ms 518 A and B 
6. Ms 386 A and B 16. Ms 529 A and B 
7. Ms 490 A and B 17. Ms 531 A and B 
8. Ms 491 A and B 18. Ms 532 A and B 
9. Ms 496 A and B 19. Ms 539 A and B 
10. Ms 499 A and B 20. Ms 564 A and B 

b) Pollinators to be crossed with Ms lines  

1. K 4 (Head bug tolerance) 16. RSV 423 
2. K 6 (head bug tolerance0 17. RSV 458 
3. K 8 18. CRS 9 
4. K 11 19. CRS 10 
5. CSV 17 20. CRS 11 
6. TNS 495 21. PVR 616 
7. TNS 605 22. PVR 617 
8. TNS 483 23. PVR 624 
9. TNS 603 24. RSLG 871 
10. TNS 599 25. RSLG 1119 
11. TNS 482 26. SPV 1546 
12. TNS 598 27. M 35-1 
13. TNS 486 28. Maulee 
14. Co(s) 28 29. KS 7078 
15. RSSV 9 30. APK 1 

c) All possible combination  
1. K 4 4. K 11 
2. K 6 5. CSV 17 
3. K 8 6. Co(s) 28 

 
2.6 Surat (Tancha) (BD Jadhav) 
Besides conducting coordinated breeding trials at the centre, all the breeding materials (both kharif and rabi 
types) were planted at Tancha and identified the true rabi material. About 80 germplasm lines are maintained 
and further , about 22 local land races have been collected.  
 
3. Achievements in rabi sorghum breeding at NRCS 
 
3.1 NRCS, Solapur (Prabhakar) 
 

Development of new parental lines with diversity using indigenous and exotic germplasm  
• In order to develop new parental lines with diversity and broaden the genetic base in rabi materials, 

initially, 161 indigenous and 159 exotic lines were used for identifying B and R gene reactions on A1 
cytoplasm. About 195 B and 175 R lines with diverse genetic base were derived.  

• Conversion programme was undertaken for 195 MS lines pairs and out of them, 53 best MS lines 
and 60 R lines have been selected (Table 5). 
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Table 5: Development of new male sterile lines 
 

Sl No Conversion programme No of pairs Selected pairs Total  
1 BC3 (Indigenous) 49 17 66 
2 BC2 (Indigenous) 89 20 109 
3 BC2 (Exotic) 57 16 73 
4 BC1 (Indigenous) 44 - 44 
 Total  239 53 292 

 
• Twenty three B x B and 16 R x R crosses have been made to induce rabi adaptability and better 

grain quality and size.  
• Combining ability and heterosis studies are made to select the best lines and specific crosses.  

Selections have been made in segregating generations. 
b) Varietal improvement:  
• Out of 41 improved breeding lines tested in shallow-medium soils and deep soils separately, 6 lines 

were significantly superior to Mauli in shallow soil and 3 lines in deep soil over CSV-216R for grain 
yield. 

• For shallow soils , SLV-15, 20, 27, 34, 51 and 52 gave 4.3 to 36.9% more yield than Mauli. In deep 
soil, the lines SLV-25, 29 and 42 showed 1.9 to 19.5% superiority for grain yield than CSV-216R .  

• Based on the superior performances of SPV-1672 than the checks in AICSIP trials (shallow soils) 
from 2004-05 to 2006-07 with respect to earliness, agronomic superiority and better tolerance to 
insect-pests and diseases, a proposal was submitted to Varietal Identification Committee in 37th  
AICSIP Group meeting held at Udaipur from 5-7, April 2007, for identification of this variety in 
shallow medium soils of rabi areas. However, the variety could not be identified as it could not 
exhibit significant superiority in yield over M35-1. 

  
Development of parental lines  
B line improvement:  Evaluation of 24 B lines indicated that 10 B lines flowered earlier than M35-1.Six 
B lines gave significantly superior grain yield than check. The selected lines SLB -1, 6, 9, 11, 19 and 20 
gave –12.9 to 63.3% more yield than the check 104B (Table 6). 

 

R line improvement: Out of 36 R lines tested, 10 R lines flowered earlier than M35-1.Six R lines gave 
significantly superior grain yield than check RS-585. The selected lines SLR-17, 25,35,40,45, 46 and 57 
gave 5.9 to 30.7% more yield than the check RS -585 (Table 6). 

 
Table 6: Performance of selected B, R and varieties 

 
Lines Days to 

flower 
Plant height 

(cm) 
Grain yield 

(kg/ha) 
Percent  increase 

over check 
Seed 

weight (g) 
B lines      

SLB-22 75 166 2495 20.9 42.4 
SLB-26 74 173 2186 5.9 37.3 
SLB-29 77 157 2279 10.4 39.7 
SLB-31 73 149 2317 12.3 40.1 
SLB-37 80 182 2159 4.6 36.4 
SLB-45 79 177 2239 8.5 38.8 
104B 79 156 2063 - 38.6 

SLB-22 75 166 2495 20.9 42.4 
   CD at 5%    153   
   CV %   9.8   
R lines      

SLR-17 72 2373 6644 14.6 36.6 
SLR-25 71 2484 7203 20.0 37.2 
SLR-40 70 2449 6367 18.3 38.5 
SLR-45 69 2588 6987 25.0 40.4 
SLR-46 73 2706 8388 30.7 41.6 
SLR-57 72 2193 6359 5.9 39.1 
RS-585 70 2069 5776 - 34.9 
SLR-17 72 2373 6644 14.6 36.6 

   CD at 5%    263   
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Lines Days to 
flower 

Plant height 
(cm) 

Grain yield 
(kg/ha) 

Percent  increase 
over check 

Seed 
weight (g) 

   CV %   12.6   
Varieties      
i)Shallow soil      

SLV-15 108 2083 5576 4.3 35.5 
SLV-20 107 2436 5846 22.0 38.2 
SLV-27 112 2734 7382 36.9 39.4 
SLV-34 111 2235 5140 11.9 37.9 
SLV-51 110 2353 6823 17.8 38.6 
SLV-52 113 2262 7012 13.3 36.8 
Mauli 111 1996 5827 - 34.3 
M35-1 114 2145 6238 7.4 35.7 

   CD at 5%    226   
   CV %   18.4   
ii)Deep soil      

SLV-25 116 3158 8211 11.2 37.4 
SLV-29 117 2892 6844 1.9 40.6 
SLV-42 117 3394 7806 19.5 42.1 
SLV-46 118 3021 7552 6.4 42.8 
SLV-56 120 3247 7095 14.4 41.2 
CSV-18 121 2588 8281 -8.8 40.8 

CSV -216R 120 2838 7662 - 39.3 
M35-1 117 2276 7511 -19.8 36.8 

   CD at 5%    249   
   CV %   11.6   

 
d) Evaluation of experimental hybrids:  
• Out of 47 experimental hybrids tested, partial sterility was noticed in 2 hybrids and the rest of the 

hybrids were fully fertile. The selected hybrids (104A x SLR-5, 104A x SLR-17, 104A x SLV-30, 
104A x 46 and 104A x SLV-57 gave 9.1 to 37.0% more grain yield than CSH-15R. 

 
e) Registration of drought tolerant genetic stock CRS-1 
• Applications for registration of two drought tolerant genetic stocks namely CRS-1(SPV-1537) and 

CRS -4 (SPV-1671) were submitted to Director, NBPGR, New Delhi. Of these, the breeding stock 
CRS -1 was registered as IC-549901, INGR-07026 at NBPGR, New Delhi as drought tolerant line.  

 

f) Evaluation, maintenance and utilization of germplasm:  
• Out of 186 germplasm lines screened, 31 lines were selected for earliness, resistance to biotic and 

abiotic stresses. 
• Used 161 indigenous and 159 exotic lines in breeding for creating diversity in rabi sorghum initially. 

Now, 138 indigenous and 57 exotic lines are retained, characterized and grouped into different 
races. 
 

3.2 NRCS, Hyderabad (M. Elangovan) 
a) Genetic enhancement of rabi sorghum 
 

A total of 235 F1s were multiplied for advancing to F2 and 91 crosses are for genetic enhancement of rabi 
material (Table 7). 
  

Table 7: List of crosses to be utilized in rabi breeding 
Details of F1 made for shoot fly resistance 
 

S.No. Crosses S.No. Crosses S.No. Crosses 
1 (PV 25 X 296 B) x EC 12 31 POP 52 x EC 19 61 CSV 216 R x POP 52 
2 (PV 25 X 296 B) x EC 19 32 EC 13 x EC 19 62 CSV 23 x EC 15 
3 EC 19 x EC 13 33 EC 19 x POP 52 63 CSV 22 x EP 57 
4 (PEC 2 X EP 59) x POP 52 34 EC 12 x EC 15 64 CSV 216 R x EC 12 
5 (PV 25 X PEC 17) x EC 12 35 POP 52 x EC 13 65 CSV 23 x EP 57 
6 (PEC 2 X PEC 10) x EC 19 36 EC 13 x EC 15 66 CSV 20 x POP 52 
7 EC 12 x POP 52 37 EC 13 x EP 57 67 CSV 18 x EP 133 
8 (PEC 2 X EP 59) x EC 15 38 EC 13 x EP 133 68 CSV 18 x EC 12 
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S.No. Crosses S.No. Crosses S.No. Crosses 
9 (PEC 2 X EP 59) x EC 12 39 EC 13 x POP 52 69 CSV 23 x EC 13 

10 (PEC 1 X LG kumbari local) x EC 15 40 EC 15 x EP 57 70 CSV 18 x EC 19 
11 (PEC 2 X EP 59) x EC 19 41 EC 19 x EC 15 71 SSV 84 x POP 52 
12 (PEC 1 X LG kumbari local) x EC 19 42 EP 133 x EC 19 72 CSV 15 x EC 12 
13 (PEC 5 X PC 8) x EP 133 43 CSV 15 x EP 133 73 CSV 20 x EC 19 
14 (PEC 2 X PEC 10) x EC 15 44 CSV 20 x EC 15 74 CSV 22 x POP 52 
15 (PEC 2 X EP 97) x EC 13 45 CSV 20 x EP 133 75 CSV 216 R x EC 15 
16 EC 19 x EP 57 46 CSV 216 R x EC 13 76 CSV 23 x POP 52 
17 EC 15 x EC 13 47 SSV 84 x EP 133 77 CSV 22 x EC 13 
18 EC 13 x EC 12 48 CSV 216 R x EP 133 78 CSV 18 x POP 52 
19 (PEC 2 X EP 97) x EC 19 49 CSV 23 x EP 133 79 CSV 23 x EC 19 
20 (PEC 2 X EP 97) x EP 133 50 SSV 84 x EC 13 80 CSV 15 x EC 15 
21 EP 133 x EC 13 51 CSV 216 R x EC 19 81 CSV 18 x EP 57 
22 EC 12 x EC 13 52 SSV 84 x EP 57 82 CSV 15 x POP 52 
23 (PEC 9 X EP 55) x POP 52 53 CSV 15 x EP 57 83 CSV 23 x EC 12 
24 EP 133 x EC 12 54 CSV 20 x EC 12 84 CSV 22 x EC 19 
25 (PEC 2 X EP 97) x EC 13 55 CSV 20 x EC 13 85 CSV 15 x EC 19 
26 EC 12 x EP 57 56 SSV 84 x EC 15 86 CSV 14R x EC 15 
27 (PEC 2 X 296 B) x EP 133 57 CSV 216 R x EP 57 87 CSV 22 x EC 12 
28 EC 19 x EC 12 58 CSV 15 x EC 13 88 CSV 22 x EP 133 
29 EC 12 x EP 133 59 CSV 22 x EC 15 89 CSV 18 x EC 15 
30 EC 19 x EP 133 60 SSV 84 x EC 12 90 CSV 20 x EP 57 

 
3.3 NRCS, Hyderabad (R. Madhusudhana) 
 
Marker-assisted selection in sorghum - Evaluation of M35-1 x B35 RILs for staygreen 
For mapping QTL for terminal drought traits ,  517 RILs and parents were evaluated for stay green and other 
traits of agronomic importance. Data on 19 traits (days to flower and maturity, plant height, leaves and leaf 
senescence measurements, panicle traits and intermodal lengths, lodging) have been recorded. Trait 
differences were highly significant among the RILs measured in the population (Table 8).  Histograms of the 
frequency distribution for some leaf senescence and panicle traits are presented in Fig. 1. The range 
observed for various traits among RILs extended beyond the parents exhibiting transgressive segregation. 
The differences between the parents (M35-1 and B35) were significant for most of the traits studied. B35 was 
early to flower than M35-1, and yielded significantly lesser grain and fodder yield than M35-1.  
 
The apparent chlorophyll content (as a measure of SPAD value on second top leaf) was higher in B35 than 
M35-1. The RILs exhibited high variability for their panicle traits (panicle length (cm), weight (g), 
compactness, primary branches per panicle, length of primary branch) (Fig 2). While the no. of primary 
branches was significantly high in M35-1 compared to B35, primary branches in B35 were significantly longer 
than M35-1. M35-1 was superior for panicle weight and compactness whereas B35 was better for panicle 
length.  

 
Table 8: Descriptive statistics of parents and RILs  

  Variable  M35-1 B35 RILs (F7-F8) 
  

  
  Rabi -2007-08      Mean Min. Max. Range SE ± 

1 Days to 50% flowering 81 71 76.01 67.17 86.50 19.33 0.18 
2 Days to maturity 129 128 130.59 121.67 1340.00 1218.33 2.35 
3 Plant height (cm) 189 96 155.74 80.83 219.00 138.17 1.33 
4 SPAD at boot 47.6 61.2 54.44 44.30 63.85 19.55 0.16 
5 SPAD at maturity 48.4 50.5 50.22 38.00 60.53 22.53 0.16 
6 Total no. of leaves at boot 11.5 10.1 10.70 8.30 13.26 4.96 0.04 
7 No. of dry leaves at boot 1.9  1.4 1.63 0.73 3.20 2.47 0.02 
8 Green leaves at boot 8.6  10.6 9.08 6.83 11.57 4.73 0.04 
9 Green leaves at maturity 5.5  5.5 5.85 2.72 9.20 6.48 0.04 
10 Green leaves (%) at maturity 57.3 62.9 64.32 33.25 80.33 47.08 0.36 
11 Green leaf area at boot (cm-2) 2251.2 1230.2  1656.60 852.90 2871.70 2018.70 17.10 
12 Panicle length (cm)  16.3 20.3 19.56 13.11 31.39 18.28 0.14 
13 Peducle length (cm) 3.3  23.6 14.97 0.94 36.50 35.56 0.26 
14 Lodging (%) 64.6 6.7 35.93 3.70 100.00 96.30 1.15 
15 Panicle compactness (1-3 scale) 1.0  3.0 2.00 1.00 3.00 2.00 0.03 
16 Panicle weight (g/pl) 83 41 61.47 26.25 106.76 80.51 0.55 
17 No. of primary branches per panicle 66.6 53.6 62.90 37.81 99.33 61.52 0.48 
18 Length of primary branch (cm) 5.9  9.0 7.76 4.10 13.31 9.21 0.07 
19 Grain yield per plant (g) 60 32 44.81 21.00 80.30 59.13 0.42 
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Fig.1. Frequency distribution for some leaf senescence and panicle traits in F8 RIL generation 

 
 

 
                                    

Fig. 2: Variation for panicle component traits (rabi 2007-08) 
 

Over seasons, QTL analysis for different traits identified 41 QTL. Some of the QTL were consistent across 3 
seasons, and accounted for a significant amount of trait variability. QTL were identified with LOD threshold 
value of 2.5.  There were as many as nine major QTL indentified, of which some were highly consistent 
(Table 9).  The present map needs to be saturated with at least 400 SSRs using 200 RIL progeny for 
identifying more QTL regions responsible for the trait heritability. It is interesting to note that same QTL region 
between Xtap149-Xgap206U on SBI-01 is involved in Plant height, chlorophyll content.  While for plant 
height, M35-1 allele is favorable but for chlorophyll, it is B35 allele that is favorable. Thus, it is possible that 
this locus may be pleiotropic or may be tightly linked involving two loci individually contributing to plant height 
and chlorophyll content.  We could identify a major QTL for ash content on SBI-10 between Xtxp290*-
Xtxp337 markers which was consistently identified in rabi 2006-07 and Kharif 2007.  This QTL accounts for 
17% of the total variation of the population. At this QTL the allele form M35-1 is favorable.  Though M35-1 
better for the no. of primary branches per panicle, at the QTl region on SBI-03 between markers Stg9-
SbAGE1 where Stg1 QTL is reported, the allele from B35 is highly favorable. Thus if we introgress th e stg1 
QTL from B35 into M35-1, there is every possibility that the no. of primary branches may improve 
considerably. 
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Table 9: Summary of QTL identified over 2 seasons. The shaded area indicates consistent QTL for the 
corresponding trait across seasons 

 

 
No. 

Trait LG Flanking markers LOD % R2 Additive 
effect 

Favorable 
Parent 

   Kharif 2007                    
1  Plant height (cm)  SBI-01  Xtap149-Xgap206U*  4.78  11.60  22.54  M35-1  
2  Green fodder yield/pl(kg)  SBI-01  Xtap149-Xgap206U*  4.93  11.30  0.046  M35-1  
3  Ash%  SBI-10  Xtxp290*-Xtxp337  7.48  19.50  0.91  M35-1  
4  CPDM%  SBI-02  Xtxp7*-Xgap84  4.02  11.30  -0.51  B35  
   Rabi07-08                    
1  Plant height (cm)  SBI-01  Xtxp149 - Xgap206U*  3.84  9.2  10.28  M35-1  
2  SPAD at booting  SBI-01  Xtxp149* - Xtxp43  3.91  10.3  -1.17  B35  
3  Primary branches/panicle  SBI-03  Stg9 -SbAGE1*  6.14  15.7  -4.55  B35  
4  Peduncle length(cm)  SBI-01  Xtxp335*-Xtxp328  6.49  15.1  -2.48  B35  
      SBI-03  Xtxp48* -Xcup14  5.19  12.9  -2.31  B35  

∗ Nearest marker 

3.4 NRCS, Hyderabad (AV Umakanth) 
a) Evaluation of hybrids produced from pooled A and R lines for yield and other characters 
New hybrid combinations produced by pooled A and R lines available in the   project were tested. 

• AKRMS-67A x M-1 was the highest yielding rabi hybrid with a grain yield superiority of 166 % over 
M 35-1(Table 10). 

• The next best progenies which registered a superiority of more than 100% over M 35-1 for grain 
yield were viz., 1409 A x RS -647, 1409 A x Gidda malda ndi, AKRMS 66A x Gidda maldandi , 
AKRMS 82A x RS 647, 1409 A x M -4 and AKRMS 69A x Gidda maldandi  

• AKRMS 69A x Gidda maldandi was the tallest among the test hybrids 
• AKRMS 47 A x M -4 and AKRMS-67A x M -1 were the bold seeded hybrids..  
• Highest panicle length (33 cm) was recorded by 1409 A x RS -647, AKRMS 66A x M -13 and AKRMS 

69A x M -13. 
 

b) Advancement of promising kharif and rabi based lines (7 Viz., RS 29, RS 673, C-43, Indore-12, RS 
627, RS 647 and Gidda Maldandi) conversion into A3 and A4 cytoplasms (BC5 generation of 
conversion to BC6) 
75 BC5 generation were advanced for conversion to BC6 

 
Table 10: Performance of experimental rabi hybrids for various characters 

 
S 

No 
Pedigree 

 
Plant 

height 
(cm) 

Panicle 
length (cm) 

Panicle 
width(cm) 

No. of 
prima-ries/ 

panicle 

No.of 
seeds per 

branch 

100 Seed 
Wt. 

Grain 
yield (g) 

1 AKRMS-67A X M-1 207 30 7 67 48 4.0 79 
2 1409 A X RS-647 225 33 7 69 50 3.2 78 
3 1409 A X Giddamal 210 29 7 56 47 3.6 76 
4 AKRMS 66A X Giddamal 225 27 8 68 39 3.4 76 
5 AKRMS 82A X RS 647 187 28 8 59 38 3.6 67 
6 1409 A X M -4 203 31 6 65 42 3.1 65 
7 AKRMS 69A X Giddamal 227 24 7 75 46 2.9 63 
8 AKRMS 83A X M-4 215 24 6 47 42 3.5 59 
9 AKRMS 67A X RS 647 225 29 6 56 32 3.8 55 

10 1409 A X OM-51 173 26 6 74 42 3.4 53 
11 1409 A X M  210 32 6 59 62 3.0 52 
12 AKRMS 66A X M-13 203 33 6 54 51 2.9 52 
13 AKRMS 47 A X M-4 200 25 6 61 32 4.2 52 
14 AKRMS 47A X OM -130 215 23 6 56 27 3.6 50 
15 PMS 20A X OM -6 182 22 7 48 39 3.6 49 
16 1409 A X M -10 207 25 5 56 23 3.9 48 
17 1409 A X M -3 215 31 6 62 24 3.1 47 
18 PMS 20A X OM -5 193 23 7 41 33 3.8 46 
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3.5 NRCS, Hyderabad (C Aruna) 
Pre-breeding for insect resistance 
a) Advancement of the material for development of RILs for shoot fly resistance: To develop the RIL population for 
shoot fly for the cross 27B x IS 2122, 432 RILs out of 442 RILs were multipied. 
 
b) Evaluation of F5s made to incorporate resistance to shoot pests:  To incorporate resistance for shoot pests into 
the elite genotypes, 340 F5s from 27 crosses between elite rabi lines x resistance donors for shoot pests were 
screened.The shoot fly infestation was low to moderate with resistant check showing 10% DH and the susceptible check 
with 66% DH at Solapur and 75 derivatives showing less than 20% DH were advanced. 
 
c) Crossing block: The objective was to incorporate resistance to shoot pests into the elite genotypes and to diversify 
the genetic base of the restorers.Elite lines, sources of resistance to shoot pests, restorer lines from different sources. 
12 hybrids using 3 ms and 4 stem borer resistant sources were produced. 55 F1s between 50 restorers were produced 
to diversify the genetic base of the restorers. 
 
4. Publications during 2007-08 
 
a) Research papers:  
Elangovan M., Prabhakar, and D. Chandra Sekara Reddy, 2006.Variability in post rainy ( rabi) collections of sorghum [Sorghum bicolor L. 

Moench)] from India, J. Res. ANGRAU: 34(2) 85-90. 
Elangovan M., Prabhakar, and D. Chandra Sekhara Reddy, 2006, Characterization and evaluation of sorghum germplasm from Maharashtra, India, 

PKV Res. J .30 (1):1 -5 
Prabhakar, SS Rao. IK Das and MS Raut, 2006.New early maturing elite lines with drought tolerance. Jowar Samachar, Vol. 2, No.1:4-6 
Biradar,B.D and Balikai,R.A., 2007, Landrace restorers and new CMS lines for the development of shoot fly tolerant hybrids in rabi sorghum. Agril. 

Science Digest, 27(4): 293-294. 
Balikai,R.A and  Biradar,B.D., 2007, Field evaluation of sorghum parental lines for resistance to shootfly and aphid. Agril. Science Digest, 27(4): 291-

292.  
Hundekar, A.R., Balikai, R.A., Biradar, B.D. and Sajjanar, G.M., 2007, Shoot bug, Peregrinus maidis (Ashmead), a vector of sorghum stripe disease: 

trend in Karnataka during post-rainy season on sorghum.  International Journal of Agricultural and Statistical     Sciences , 3(2): 481-483. 
Shamrao Jahagirdhar., Biradar, B.D., Pawar, K.N and Patil, S.S., 2007, Performance of rabi sorghum genotypes for charcoal rot resistance under 

different soil types in northern dry  zone of Karnataka. Indian J.Agric.Res. 41 (1): 44-48.  
 
b) Papers presented in the seminars and symposiums 
Balikai, R.A., Anaji, R., Biradar, B.D., Sajjanar, G.M. and Hundekar, A.R., 2007, LosS estimation due to shoot bug, Peregrinus maidis (Ashmead) in 

rabi sorghum under field conditions. Paper presented in the 10th International Plant Virus Epidemiology Symposium, 15-19 Oct 2007, ICRISAT, 
India, p. 131. 

 Balikai, R.A., Anaji, R., Biradar, B.D., Sajjanar, G.M. and Hundekar, A.R., 2007, Loss estimation due to shoot bug, Peregrinus maidis (Ashmead) in 
rabi sorghum under field conditions. Paper presented in the 10th International Plant Virus Epidemiology Symposium, 15-19 Oct 2007, ICRISAT, 
India, p. 131. 

Venkatesh, H., Singh, C.D., Sajjanar, G.M., Pawar, K.N. and Mulla, S.R., 2008, Agrometeorological analysis for selection of Rabi sorghum genotypes. 
Paper presented in International Symposium on Agrometeorology and food security (INSAFS) held at CRIDA, Hyderabad during February 18-
21, 2008. p160-161   

Keshava Reddy, A., Sajjanar, G. M., Biradar, B.D. and Salimath, P.M., 2007, Genetic analysis of shootfly resistance component traits in Rabi  
Sorghum. In Proceedings of 7th National syposium on plant protection options-implementation and feasibility, held at National Chemical 
Laboratory, Pune, during December 20-22, 2007. p46-47.  

 

 
c) Registration of genetic stocks /patents developed   
Registration of drought tolerant genetic stock CRS-1(SPV-1537) as IC-549901, INGR-07026 at NBPGR, New Delhi  (Authors: Prabhakar, SS Rao, IK 

Das and MS Raut). 
 

S 
No 

Pedigree 
 

Plant 
height 
(cm) 

Panicle 
length (cm) 

Panicle 
width(cm) 

No. of 
prima-ries/ 

panicle 

No.of 
seeds per 

branch 

100 Seed 
Wt. 

Grain 
yield (g) 

19 AKRMS 69A X M-13 205 33 6 56 41 2.9 46 
20 AKRMS 47A X Giddamal 192 19 6 55 28 3.5 39 
21 AKRMS 83A X M-2 200 26 5 66 36 2.6 39 
22 1409 A X M -1 173 26 6 49 25 2.7 35 
23 AKRMS 47A X OM -103 208 21 6 58 21 3.9 34 
24 M 35-1 183 19 6 43 31 2.9 30 

  Mean 203 27 6 58 37 3.4 54 
  CD (5%) 22 8 NS 18.0 NS 0.6 21.0 
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II. Multi-location yield trials (Rabi 2007-08; ND-1; SD-II; 
Prabhakar) 

 
During the year the following 4 multi- location yields trials were conducted across locations.  

1. Advanced Varietal and Hybrid Trial-I (Shallow soil)  
2. Advanced Varietal and Hybrid Trial-II (Deep soil)  
3. Initial Varietal and Hybrid Trial-I (Shallow soil)  
4. Initial Varietal and Hybrid Trial-II (Deep soil) 

 
1. Advanced varietal and hybrid trial-I (Shallow soil) 
In this combined trial of varieties and hybrids 11 varieties and 1 hybrid along with the checks were evaluated 
for grain and fodder yield and other agronomic traits (Table 11). 
 

• Days to flowering – The varieties and hybrid ranged for flowering from 62 to 76 days. SPV-1709 and 
SPV-1672 matured earlier than Maulee. 

• Plant height – The range of plant height of varieties and hybrid was from 145 to 169 cm. 
• Grain y ield – All the entries were statistically on par with the check Maulee. However, SPV-1798 and 

SPV-1794 gave 24.8% and 20.9% more grain yield than the check Mauli, respectively. The other 
varieties showing numerical superiority for grain yield over the check are SPV-1803, SPV-1806, 
SPV-1672, SPH-1601, SPV-1804, SPV-1680, SPV-1805 and SPV-1799. 

• Fodder yield – CSV-18 (4250 kg/ha) recorded highest stover yield in the trial.The entries that are 
showing numerical superiority for fodder yield are SPV-1798, SPV-1794, SPV-1803, SPV-1806, 
SPV-1672, SPV-1804, SPV-1680, SPV-1805 and SPV-1799.  

• Grain size – SPV-1709 was better in grain size than the check Maulee. 
 
Remarks  SPV-1798, SPV-1794, SPV-1803, SPV-1804 and SPV-1799 showed better grain and fodder 

yields than the check Maulee. 
 
2. Advanced varietal  and hybrid trial-II (Deep soil) 
In this combined trial, 3 varieties and 2 hybrids along with checks were evaluated for agronomic superiority 
(Table 12) . The performances of entries character-wise are as follows: 
 

• Days to flowering – The varieties and hybrids ranged for flowering from 70 to 76 days. 
• Plant height – The plant height among test varieties varied from 187 to 218 cm. 
• Grain yield – SPV-1795 (4413 kg/ha) gave significantly superior yield than the check CSV-18 (3928 

kg/ha) and was on par with CSV-216R (4232 kg/ha). It was 12.3% superior than the check. The 
hybrid SPH-1501 (4483 kg/ha) was numerically superior to the check hybrid CSH-15R (4391 
kg/ha).The hybrid SPH-1501 recorded the highest shoot fly dead heart percent. 

• Fodder yield – All the entries showed less fodder yield compared to the check CSV-18 (9184 kg/ha).  
• Grain size – The grain size was less in the entries compared to the checks M35-1 and CSV-18. 

 
Remarks  The entries SPV-1795 and SPH-1501 showed better performance for grain yield, but wer e having 

less fodder as compared to the checks.  
 
3. Initial varietal and hybrid trial-I (Shallow soil) 
In this combined trial of varieties and hybrids , 12 varieties and 4 hybrids along with checks were evaluated for 
agronomic traits (Table 13). 
 

• Days to flowering – The varieties and hybrid ranged for flowering from 69 to 83 days.  
• Plant height – The range of plant height of varieties and hybrids was from 142 to 160 cm. 
• Grain y ield – SPV-1832 (895 kg/ha) recorded significantly superior yield than the check Maulee (628 

kg/ha), showing 42.5% over the check. All other varieties  (SPV-1836, SPV-1837, SPV-1834, SPV-
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1835, SPV-1833, SPV-1828 and SPV-1829) and hybrids (SPH-1620 and SPH-1621) were on par 
with the check and were numer ically superior than the check. 

• Fodder yield – Highest stover yield of 1911 kg/ha was recorded by SPV-1834. All the entries except 
SPV-1836 and SPH-1620 showed numerically superior yield and were on par with the check Maulee 
for fodder yield. 

• Grain size – SPV-1838 and SPV-1835 recorded better garin size than the check Maulee. 
 
Remarks  SPV-1832 was superior to the check, Maulee for grain yield and on par for fodder yield. 
 
4. Initial varietal and hybrid trial-II (Deep soil) 
In this combined trial of varieties and hybrids, 12 varieties and 4 hybrids along with checks were evaluated for 
agronomic traits (Table 14). 
 

• Days to flowering – The flowering in varieties and hybrids ranged from 68 to 81 days. 
• Plant height – The range of plant height of varieties and hybrids was from 174 to 205 cm. 
• Grain yield – None of the hybrids were superior to the check hybrid CSH-15R (2885 kg/ha).The 

varieties SPV-1832 (2703 kg/ha), SPV-1836 (2684 kg/ha) , SPV-1835 (2623 kg/ha)  were on par 
with the checks CSV-18 (2293 kg/ha), CSV-216R (2481 kg/ha) and M35-1 (2492 kg/ha). In this trial, 
M35-1 was superior to check by 8.6%. 

• Fodder yield – None of the entries showed less fodder yield compared to the check CSV-18 (12966 
kg/ha).  

• Grain size – The entries SPV-1835, SPV-1838, SPV-1832, SPV-1828 recorded higher grain size 
than the checks M35-1 and CSV-18. 

 
Remarks  High yielding varieties SPV-1832, SPV-1836, SPV-1835 and hybrid SPH-1621 and SPH-1618 and 

SPH-1619 were on par with the check for fodder yield. 
 

 
Annexure 1: List of Collaborators from AICSIP centre 
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Dr. VA Tonapi, P rincipal Scientist, NRCS, Hyderabad 
Dr. C Aruna, Senior Scientist, NRCS, Hyderabad 
Dr. R Madhusudhana, Senior Scientist, NRCS, Hyderabad 
Dr. AV Umakanth, Senior Scientist, NRCS, Hyderabad 
Dr. M Elangovan, Senior Scientist, NRCS, Hyderabad 

 

Parbhani  :         Dr. MB Misal, Officer Incharge, SRSW, MAU, Parbhani 
   Dr. SS Ambekar, Senoir Sorghum Breeder, SRS, MAU, Parbhani 
 

Bijapur   : Dr. BD Biradar, Senoir Sorghum Breeder, ARS, UAS, Bijapur  
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Table 11: Performance of varieties and hybrids: AVHT – I (Shallow soil) during Rabi 2007-08 
 
Sl No. Entry Centre Grain yield Fodder yield DM  GW SF (DH%) SB (DH%) LD % 
 (kg/ha) R 

% Over 
check (kg/ha) R  

1. SPV-1805 Rahuri 1643 11 4.7 3107 11 115 27.2 39.5 4.66 31.2 
2. SPV-1680 Bijapur 1644 10 4.8 2887 13 115 28.4 41.2 5.61 23.3 
3. SPV-1709 Rahuri 1544 14 -1.5 2443 18 107 33.0 34.3 5.40 23.2 
4. SPV-1672 Solapur 1709 7 8.9 2789 15 110 30.1 36.2 4.03 27.2 
5. SPV-1806 Rahuri 1742 6 11.0 2905 12 111 28.1 32.8 4.85 27.0 
6. SPV-1794 Rahuri 1897 4 20.9 3543 3 112 30.4 33.7 4.25 24.6 
7. SPV-1798 Rahuri 1957 2 24.8 3718 2 118 29.4 33.9 4.12 27.5 
8. SPV-1799 Solapur 1635 12 4.2 3528 4 116 27.5 36.2 4.37 31.8 
9. SPV-1803 Akola 1801 5 14.8 3283 8 119 26.5 30.3 4.60 30.8 
10. SPV-1804 Akola 1669 9 6.4 3161 9 117 26.1 36.9 4.11 23.4 
11. SPH-1601 Bijapur 1700 8 -16.9 2609 17 111 23.0 47.2 4.39 24.8 
12. CSH-15R Check 2047 1 0.6 2820 14 110 27.1 33.7 4.80 32.5 
13. CSV-216R Check 1945 3 24.0 3349 6 119 25.9 42.0 5.08 25.0 
14. Maulee Check 1568 13 0.0 3116 10 113 30.8 35.4 3.42 22.0 
15. M35-1 Check 1362 18 -13.1 2621 16 114 32.6 37.3 3.59 24.6 
16. CSV-18 Check 1369 17 -12.6 4250 1 121 31.3 45.8 4.20 23.8 
17. Local Check #  1419 16 -9.5 3430 5 116 29.0 34.2 9.46 32.6 
18. SPV-1795 Parbhani 1522 15 -2.9 3345 7 120 27.3 34.7 3.70 28.8 
19 IS2312 (R) 

E-36-1 (R) 
Ento.Res. 
Patho.Res. 

       19.0 3.70 -- 

20 DJ-6514 (S) 
CSV-8R (S) 

Ento.Susc 
Patho.Susc 

       90.6 7.90 -- 

 Mean  1676 --  3161 -- 115 28.5    
 C.D. (5%)  657 --  1139 -- 7 5.9    
 C.D. (1%)  902 --  1530 -- 9 7.9    
 C.V. (%)  18.57 --  21.72 -- 3.64 14.51    
 F (Probability)  0.66 --  0.26 -- 0.01 0.06    

R- Ranking, GY-Grain yield (kg/ha), DM - Days to maturity, FY - Dry fodder yield (kg/ha), GW -1000 Grain weight, SF-DH -Shoot Fly dead hearts (%)-28 DAE,  
SB-DH -Stem borer dead hearts (%) 45 DAE, LD% - Lodging (%) due to Charcoal rot; Local check varied from location to location.  

* Percent over Maulee for varieties and CSH-15R for hybrids 
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Table 12: Performance of varieties and hybrids: AVHT – II (Deep soil) during Rabi 2007-08 
 

Grain yield Fodder yield Sl No. Entry Centre 
(kg/ha) R 

% Over 
check* (kg/ha) R 

DM GW SF (DH%) SB (DH%) LD % 

1. SPV-1794 Rahuri 4238 4 7.8 6623 4 116 35.4 38.4 5.91 26.9 
2. SPH-1601 Bijapur 4186 6 - 4.6 5641 11 116 31.2 45.0 7.82 26.0 
3. SPH-1501 Rahuri 4483 1 2.0 5880 9 116 29.7 49.1 7.74 25.6 
4. SPV-1762 Rahuri 3989 8 0.0 5867 10 116 31.7 34.2 7.41 23.0 
5. CSH-15R Check 4391 3 0.0 5897 8 116 31.3 39.3 5.86 29.6 
6. CSV-216R Check 4232 5 7.7 6052 7 119 34.1 34.4 6.51 23.6 
7. Maulee Check 4010 7 2.8 6463 5 115 34.5 33.1 4.88 24.0 
8. M35-1 Check 3828 10 - 0.3 6394 6 116 36.2 38.9 5.78 21.3 
9. CSV-18 Check 3928 9 0.0 9184 1 121 36.3 45.4 5.74 25.3 
10.  Local Check   3554 11 - 10.6 7837 2 119 34.0 32.2 10.34 32.5 
11.  SPV-1795 Parbhani 4413 2 12.3 6973 3 120 34.1 27.0 7.08 20.7 
12 IS2312 (R) 

E-36-1 (R) 
Ento.Res. 
Patho.Res. 

       18.0 
 

5.14 
 

17.9 

13 DJ-6514 (S) 
CSV-8R (S) 

Ento.Susc 
Patho.Susc 

       87.9 
 

8.52 
 

36.4 

 Mean  4114 --  6576 -- 117 33.5    
 C.D. (5%)  480 --  1872 -- 2 4.5    
 C.D. (1%)  638 --  2500 -- 3 6.4    
 C.V. (%)  10.9 --  22.41 -- 2.13 5.72    
 F (Probability)  0.01 --  0.01 -- 0.00 0.01    

R- Ranking, GY-Grain yield (kg/ha), DM - Days to maturity, FY - Dry fodder yield (kg/ha), GW -1000 Grain weight, SF-DH -Shoot Fly dead hearts (%)-28 DAE,  
SB-DH -Stem borer dead hearts (%) 45 DAE, LD (%) – Lodging (%) due to Charcoal rot; Local check varied from location to location. 

* Percent over CSV-18 for varieties and CSH-15R for hybrids 
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Table 13: Performance of varieties and hybrids: IVHT – I (Shallow soil) during Rabi 2007-08  
 

Sl No. Entry Centre Grain yield % Over 
check* 

Fodder yield DM  GW SF (DH%) SB (DH%) LD % 

 (kg/ha) R % (kg/ha) R  
1. SPH-1618 Bayer 664 18 -13.3 1784 9 113 24.5 45.9 6.15 31.2 
2. SPV-1828 Solapur 739 15 17.6 1674 16 114 27.7 37.7 5.14 23.3 
3. SPV-1829 Solapur 739 15 17.6 1844 4 115 27.8 30.2 4.12 23.2 
4. SPV-1830 Rahuri 712 16 13.3 1877 6 118 25.9 27.6 6.21 27.2 
5. SPV-1831 Rahuri 793 8 26.2 1809 7 117 24.7 33.9 4.40 27.0 
6. SPV-1832 Rahuri 895 2 42.5 1796 8 121 25.9 34.1 5.25 24.6 
7. SPV-1833 Rahuri 751 13 19.5 1781 10 122 20.7 39.4 7.07 27.5 
8. SPH-1619 Rahuri 703 17 -8.2 1682 15 115 22.8 53.8 5.02 31.8 
9. SPH-1620 Rahuri 838 4 9.4 1458 22 113 28.1 52.0 5.66 30.8 
10. SPV-1834 Parbhani 767 12 22.1 1911 1 127 28.5 32.3 6.99 23.4 
11. SPV-1835 Parbhani 808 7 21.9 1629 18 120 29.8 41.5 5.44 24.8 
12. CSH-15R Check 766 11 0.0 1704 13 113 26.4 38.7 5.15 32.5 
13. CSV -216R Check 634 20 0.0 1697 14 121 25.2 30.6 5.12 25.0 
14. Maulee Check 628 21 0.0 1562 19 112 28.9 45.4 4.47 22.0 
15. M35-1 Check 853 3 35.8 1779 11 114 30.3 42.4 4.81 24.6 
16. CSV -18 Check 829 5 32.0 1832 5 121 31.5 39.6 5.15 23.8 
17. Local Check   922 1 46.8 1483 21 117 26.2 33.3 8.37 32.6 
18. SPV-1836 Akola 814 6 29.6 1545 20 118 26.1 36.9 6.05 28.8 
19. SPV-1837 Bijapur 790 9 25.7 1674 17 116 24.4 40.1 6.31 28.4 
20. SPV-1838 Bijapur 658 19 4.7 1847 3 115 31.0 37.2 6.80 26.7 
21. SPH-1621 Bijapur/  

Solapur 
772 10 0.0 1778 12 113 24.8 46.0 5.02 29.1 

22. SPV1839 Bijapur 745 14 18.6 1859 2 116 26.5 37.9 6.24 25.1 
23 IS2312 (R) 

E-36-1 (R) 
Ento.Res. 
Patho.Res. 

       23.2 4.08 21.3 

24 DJ-6514 (S) 
CSV -8R (S) 

Ento.Susc 
Patho.Susc 

       90.0 6.76 -- 

 Mean  764 --  1725 -- 117 26.7    
 C.D. (5%)  232 --  520 -- 6 3.1    
 C.D. (1%)  310 --  708 -- 8 4.2    
 C.V. (%)  18.39 --  14.50 -- 3.11 8.51    
 F (Probability)  0.00 --  0.94 -- 0.00 0.00    

R- Ranking, GY-Grain yield (kg/ha), DM - Days to maturity, FY - Dry fodder yield (kg/ha),  GW -1000 Grain weight, SF-DH -Shoot Fly dead hearts (%)-28 DAE,  
SB-DH -Stem borer dead hearts (%) 45 DAE, LD (%) – Lodging (%) due to Charcoal rot; Local check varied from location to location.  

* Percent over Maulee for varieties and CSH-15R for hybrids 
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Table 14: Performance of varieties and hybrids: IVHT – II (Deep soil) during Rabi 2007-08  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

R- Ranking, GY-Grain yield (kg/ha), DM - Days to maturity, FY - Dry fodder yield (kg/ha), GW -1000 Grain weight, SF-DH -Shoot Fly dead hearts (%)-28 DAE,  
SB-DH -Stem borer dead hearts (%) 45 DAE, LD (%) – Lodging (%) due to Charcoal rot; Local check varied from location to locati on. 

* Percent over CSV-18 for varieties and CSH-15R for hybrids 
 

Grain yield Fodder yield Sl No. Entry Centre 
(kg/ha) R 

% Over 
check* (kg/ha) R 

DM GW SF (DH%) SB (DH%) LD % 

1. SPH-1618 Bayer 2734 4 -5.2 10544 8 117 31.9 45.9 6.15 31.2 
2. SPV-1828 Solapur 2399 17 4.6 9341 21 116 33.0 37.7 5.14 23.3 
3. SPV-1829 Solapur 2499 11 8.9 10665 7 117 32.2 30.2 4.12 23.2 
4. SPV-1830 Rahuri 2484 14 8.3 10056 14 119 30.5 27.6 6.21 27.2 
5. SPV-1831 Rahuri 2151 22 -6.1 9736 17 118 32.3 33.9 4.40 27.0 
6. SPV-1832 Rahuri 2703 5 17.8 11245 4 119 33.6 34.1 5.25 24.6 
7. SPV-1833 Rahuri 2514 10 9.6 11451 3 121 28.6 39.4 7.07 27.5 
8. SPH-1619 Rahuri 2813 2 -2.4 8853 22 116 29.8 53.8 5.02 31.8 
9. SPH-1620 Rahuri 2612 8 -9.4 9685 18 114 30.7 52.0 5.66 30.8 
10. SPV-1834 Parbhani 2159 21 -5.8 12026 2 125 29.8 32.3 6.99 23.4 
11. SPV-1835 Parbhani 2623 7 14.3 10314 12 123 34.2 41.5 5.44 24.8 
12. CSH-15R Check 2885 1 0.0 9407 20 115 32.2 38.7 5.15 32.5 
13. CSV-216R Check 2481 15 8.1 10954 5 120 30.3 30.6 5.12 25.0 
14. Maulee Check 2377 18 3.6 10210 13 115 32.2 45.4 4.47 22.0 
15. M35-1 Check 2492 12 8.6 10375 10 117 32.6 42.4 4.81 24.6 
16. CSV-18 Check 2293 19 0.0 12966 1 122 31.9 39.6 5.15 23.8 
17. Local Check #  2600 9 13.3 9751 16 121 32.2 33.3 8.37 32.6 
18. SPV-1836 Akola 2684 6 17.0 10332 11 119 31.9 36.9 6.05 28.8 
19. SPV-1837 Bijapur 2487 13 8.4 9919 15 118 32.2 40.1 6.31 28.4 
20. SPV-1838 Bijapur 2278 20 -0.6 10705 6 118 33.8 37.2 6.80 26.7 
21. SPH-1621 Bijapur/ 

Solapur 
2797 3 -3.0 9593 19 115 32.3 46.0 5.02 29.1 

22. SPV1839 Bijapur 2437 16 6.2 10477 9 121 31.9 37.9 6.24 25.1 
23 IS2312 (R) 

E-36-1 (R) 
Ento.Res. 
Patho.Res. 

       23.2 4.08 21.3 

24 DJ-6514 (S) 
CSV-8R (S) 

Ento.Susc 
Patho.Susc 

       90.0 6.76 43.8 

 Mean  2523 --  10391 -- 118 31.8    
 C.D. (5%)  511 --  1534 -- 5 2.7    
 C.D. (1%)  678 --  2033 -- 6 3.5    
 C.V. (%)  16.11 --  11.74 -- 2.43 5.76    
 F (Probability)  0.25 --  0.00 -- 0.00 0.00    
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5. Roti and stover quality of rabi sorhum genotypes  
 
Roti quality (UD Chavan, MY Kamatar and Prabhakar)  
Ten genotypes of Advanced Varietal and Hybrid trails (AVHT) grown at Rahuri and Dharwad during Rabi 
2007-08 were evaluated for roti quality using nutritional and sensory quality parameters at MPKV, Rahuri. 
The nutritional and organoleptic parameters studied for 2 samples (Rahuri and Dharwad) are given in Table 
1 to 4 (Appendix V of Trials and Nurseries-Book 2/2-AGM 2007-08).  

 
• The hectoliter weight ranged from 74.55 to 78.74 Kg/hl at the genotypes received from Rahuri and 

74.96 to 83.77 Kg/hl at Dharwad sample. The checks showed higher values at Rahuri sample, whereas 
SPH-1601 showed the highest value (83.77 Kg/hl) at Dharwad sample.  

• Water absorption capacity of the flour is mostly responsible for softness of the roti. The highest water 
absorption capacity was observed in the checks. New genotypes showed their water absorption 
capacity below 160 ml/100g both at both the samples.  

• Crude protein content ranged from 8.42 to 9.89% percent. The new genotype SPV-1795 (9.16%) 
showed promising results for crude protein but lower than the checks. All AVHT genotypes showed 
lower level of starch content than the checks.  

• For organoleptic quality evaluation of the roti colour, flavour/aroma, texture, taste and overall 
acceptability characteristics were used. The DMRT rank was decided on the basis of overall 
acceptability score given by the semi-trained judges.Among the new genotypes SPV-1795 and SPV-
1762 were found promising and comparable to the checks.  

 
Stover quality (Venkatesh Bhat, MS Raut and Prabhakar) 
The entries of AVHT/IVHT and 3 agronomy trials grown at Solapur were analyzed for stover quality at 
NRCS, Hyderabad. The details of stover quality characters are given in Tables 1 to 5 (Appendix VI of Trials 
and Nurseries-Book 2/2-AGM 2007-08). 
 
a) Stover quality of entries in AVHT 
Crude protein of entries ranged 3.81 to 4.77 percent. CSH-15R had max imum crude protein content 4.77 
percent and the lowest in CSV-216R. In test entries SPH-1601 had higher protein (4.55%). NDF was lowest 
in CSV-18 (66.40%) and the highest in CSV-216R. In test entries it ranged 72.83 to 76.01%. IVDMD of 
entries varied 49.43 to 53.71 percent; local check was more digestible (53.71% IVDMD). SPH-1501 was less 
digestible. In test entries IVDMD varied 49.43 – 51.18%. 
 
b) Stover quality of entries in IVHT 
Crude protein of entries varied 3.46-4.92 percent. DSV-4 had highest crude protein content. NDF of entries 
varied 60.08 – 81.52 percent. DSV-4 had lowest NDF%. IVDMD of test entries varied 48.33 to 53.62 
percent. SPV-1834 was more digestible (53.62). 

 
c)  Stover quality of advanced rabi sorghum entries in response to fertility levels  
The crude protein content varied 4.61 to 4.67% due to different fertility levels. NDF was lowest (71.56%) in 
40:20:00 fertility level and the highest with 80:40:00 fertility levels. IVDMD varied 51.60 to 52.16 percent with 
different fertility levels. SPH-1501 had higher crude protein content (4.98%) followed by DSV-5, CSH-15R. 
DSV-5 had lowest NDF (70.66%), while CSV-216R had maximum NDF (75.65%). IVDMD of genotypes 
varied 50.68 to 52.88 percent. PKV-Kranti was more digestible (52.88%). 

 
d) Stover quality in Soybean – rabi sorghum double cropping  
FYM and glyricidia given to preceding soybean (4.59%) compared to RDF increased crude protein content 
(4.50%) of succeeding rabi sorghum. Similarly trend was observed in IVDMD. 
 
e) Stover quality of entries in yield maximization trial 
The fertility treatment 100% RDF (80:40:40 in irrigated) + FYM 6.0 t/ha and irrigation treatment –Two 
irrigations (35 and 75 days after sowing) increased crude protein content in genotypes. Among the 
genotypes, the recently released variety CSV-22R (SPV-1626) was more digestible (IVDMD%-55.80) 
followed by PKV Kranti (IVDMD% -54.88). 
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6. List of pedigrees for the varieties tested in multi-location trials  
 

S.No. Entries Source Centre code Pedigree 
1 SPV 1805 Rahuri- RSV 816 Selection from RSLG 871-3; RSLG 871= Local land race 
2 SPV 1680 Bijapur BRJ376 Selection from Muttagi village from B.Bagewadi taluka;  
3 SPV 1709 Rahuri-  RSLG 458 RSLG 559 x RSLG 1175; RSLG 559= Local land Race; RSLG 

1175= Local land race 
4 SPV 1672 Solapur CRS-7 Selection from phul mallige 
5 SPV 1806 Rahuri- RSV 827 CSV 216 x RSE 3-2; CSV 216= Local Land Rcae; RSE 3 = Local 

Land Race 
6 SPV 1794 Rahuri RSV-647 (RSLG 112 x IS 4913) x CSV 216-9; RSLG 112 = Local land race; 

CSV 216 = Local land race; IS 4913= Local germplasm  
7 SPV 1798 Rahuri RSV-768 (RSLG 112 x IS 4913) x CSV 216-209; RSLG 112 = Local land 

race; CSV 216 = Local land race; IS 4913= Local germplasm 
8 SPV 1799 Solapur CRS-9 (CSV 14R x  CSM 78)-6 
9 SPV 1803 Akola AKSV -47R (SPV 1201 x Ringani)-99-8; SPV 1201= Line received from NRCS 

trial; Ringani= Local cultivar of eastern vidharbha 
10 SPV 1804 Akola AKSV -44R (Selection from Ekarjuna local cultivar)-12 
13 SPV 1762 Rahuri-  RSV 657 (RSLG 112 x IS 4913) x CSV 216-93; RSLG 112 = Local land race; 

CSV 216 = Local land race; IS 4913= Local germplasm  
14 SPV 1795 Parbhani PVR-638 PVR 453 x GM 
15 SPV 1828 Solapur CRS 13 SPV-1537 x RSLG-262 
16 SPV 1829 Solapur CRS 14 SPV-655 x SPV-1538  
17 SPV 1830 Rahuri RSV 1006 CSV 216 x SPV 1501-1; CSV 216 = Local land race; SPV 1501= 

RSLG 117 x IS 2312; RSLG 117 = Local land race; IS 2312= 
Germplasm  

18 SPV 1831 Rahuri RSV 912 Barshi type x SPV 1359; Barshi type= Local land Race; SPV 1359= 
Local land race 

19 SPV 1832 Rahuri RSV 970 SPV 1452 x RSE 90-7-11; RSE 90-7-11= Local land Race 
20 SPV 1833 Rahuri RSV 605 SPV 1359 x Sel 3; SPV 1359= Local land race; Sel 3 = Local Badar 
21 SPV 1834 Parbhani PVR 641 M35-1 x RR 9808 
22 SPV 1835 Parbhani PVR 647 Bold selection from Yashoda x Moti 100  
23 SPV 1836 Akola 

 
AKSV 45 R (Selection from Sindewahi local cultivar)-10; Sindevahi= Local 

cultivar of eastern Vidharbha 
24 SPV 1837 Bijapur 

 
BRJ 383  (M 35-1 x SPV 86) x SPV 14R; M 35-1= Land race selection from 

local maldandi bulk; SPV 86=R 24 x R 16; CSV 14R= M 35-1 x (CS 
2947 x CS 2644) x M 35-1 

25 SPV 1838 Bijapur 
 

BRJ 384 GRC 17-1 (GRC= Gulberga rabi collection) 

26 SPV 1839 Bijapur 
 

BRJ 385 SPV 570 x BRJ 356; SPV 570= (5-4-1 x SB 40) 1-2; BRJ 356= 
Selection from the land race Honnutagi local 

 
 
 
 
7. List of pedigrees for the hybrids tested in multi- location trials  
 

S.No. Entries Source 
Centre 
code Pedigree 

1 SPH 1601 Bijapur  1409A x BRJ358; 1409A=104B x Swati; BRJ 358=Selection from 
IS33742  

2 SPH 1501*  Rahuri RSH 20 1409 A x RR 9826; 1409 A= 104 B x IS 36209 B; RR 9826= SPV 655x 
SPV 1090 

3 SPH 1618   Bayer bio science SR 401 PSA 91 x PSR 93 
4 SPH 1619   Rahuri 

 
RSH 914 1409 A x RR 2212; 1409 A = 104 B x IS 36209 B; RR 2212= RSLG 

1398; RSLG 1398= Local land Race 
5 SPH 1620 Rahuri RSH 915 1409 A x RR 2145; RR 2145= RSP-3; RSP-3= RSCR-3 x Sel 3 
6 SPH 1621 Bijapur/Solapur BRJH 130 BJM S 2A = 21B x SPV 86; SLR 17= Solapur 
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8. Compliance report of rabi breeding   
 

AVHT IVHT S. 
No Locations  

Date of report 
received Deep soil- Shallow 

soil- 
Deep soil Shallow 

soil 
1  Parbhani                 17 April 2008 √  Vitiated  
2  Rahuri                    13 March 2008 √  √  
3  Solapur (ADR)                  14 March 2008 √  √  
4 Karad                                16 March 2008 √    
5  Rahuri (Chas) (S)             27 March 2008  √  √ 
6  Solapur (CRS) (S)             Vitiated  Vitiated  Vitiated 
7  Mohol (S)  14 March 2008  √ √ √ 
8 Aurangabad  Vitiated Vitiated    
9 Jeur Vitiated Vitiated    
10  Ekarjuna                             4 April 2008 √    
11  Dharwad                            31 March 2008 √    
12 Bijapur 1 May 2008 √ √ √ √ 
13  Annigeri                            2 April   2008 √    
14  Bailhongal                        11 April 2008   √  
15  Bheemarayanagudi  3 April 2008 √    
16 Hagari NR NR    
17  Bagalkot                        5 April 2008 √    
18 Tandur                         5 May 2008 √  √  
19  Tancha                            22 April 2008 √    
20   Kovilpatti                        5 March 2008   √  

 
9. Codes and pedigrees of rabi entries  
 
A. Entries in AVHT-I Shallow soil Rabi 2007 
 

Codes S. 
No. 

Entries Centre code Pedigree 
R-I R-II R-III 

1 SPV 1805 Rahuri-RSV 816 Selection from RSLG 871-3; RSLG 871= Local 
land race 

1 20 40 

2 SPV 1680 Bijapur BRJ376 Selection from Muttagi village from 
B.Bagewadi taluka;  

2 21 41 

3 SPV 1709 Rahuri- RSLG 458 RSLG 559 x RSLG 1175; RSLG 559= Local land 
Race; RSLG 1175= Local land race 

3 22 42 

4 SPV 1672 Solapur Selection from phul mallige 4 23 43 
5 SPV 1806 Rahuri-RSV 827 CSV 216 x RSE 3-2; CSV 216= Local Land Rcae; 

RSE 3 = Local Land Race 
5 25 44 

6 SPV 1794 Rahuri (RSLG 112 x IS 4913) x CSV 216-9; RSLG 112 = 
Local land race; CSV 216 = Local land race; IS 
4913= Local germplasm  

6 26 45 

7 SPV 1798 Rahuri (RSLG 112 x IS 4913) x CSV 216 -209; RSLG 112 
= Local land race; CSV 216 = Local land race; IS 
4913= Local germplasm  

8 28 47 

8 SPV 1799 Solapur (CSV 14R x   CSM 78)-6 9 29 48 
9 SPV 1803 Akola (SPV 1201 x Ringani)-99-8; SPV 1201= Line 

received from NRCS trial; Ringani= Local cultivar 
of eastern vidharbha 

11 30 49 

10 SPV 1804 Akola (Selection from Ekarjuna local cultivar)-12 12 31 50 
11 SPH 1601 Bijapur 1409A x BRJ358; 1409A=104B x Swati; BRJ 

358=Selection from IS33742  
13 32 51 

12 CSH 15R  Check Check 14 33 52 
13 CSV 216R  Check Check 15 34 53 
14 Maulee Check Check 16 35 54 
15 M 35-1 Check Check 17 36 55 
16 CSV 18 Check Check 18 37 56 
17 Local check Local check Local check 19 39 57 
18 SPV 1795 Parbhani PVR 453 x GM 145 146 147 
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B. Entries in AVHT-II Deep soil Rabi 2007 

 
Codes S. 

No. 
Entries Centre code Pedigree 

R-I R-II R-III 
1 SPV 1794 Rahuri-RSV 647 (RSLG 112 x IS 4913) x CSV 216-9; RSLG 112 = 

Local land race; CSV 216 = Local land race; IS 
4913= Local germplasm  

58 69 80 

2 SPH 1601 Bijapur 1409A x BRJ358; 1409A=104B x Swati; BRJ 
358=Selection from IS33742  

60 71 82 

3 SPH 1501 Rahuri-RSH 20 1409 A x RR 9826; 1409 A= 104 B x IS 36209 B; 
RR 9826= SPV 655x SPV 1090 

61 72 83 

4 SPV 1762 Rahuri- RSV 657 (RSLG 112 x IS 4913) x CSV 216-93; RSLG 112 = 
Local land race; CSV 216 = Local land race; IS 
4913= Local germplasm  

62 73 84 

5 CSH 15R  Check Check 63 74 85 
6 CSV 216R  Check Check 64 75 86 
7 Maulee Check Check 65 76 87 
8 M 35-1 Check Check 66 77 88 
9 CSV 18 Check Check 67 78 89 
10 Local check Local check Local check 68 79 90 
11 SPV 1795 Parbhani PVR 453 x GM 148 149 150 

 
 
 
C. Entries in IVHT Deep and shallow soil Rabi 2007 
 

Codes S. 
No. 

Entry Centre IVT/IHT SPV/SPH  Pedigree 
R-I R-II R-III 

1 SR 401 Bayer bio 
science  

IHT SPH 1618   PSA 91 x PSR 93 
91 109 127 

2 CRS 13 Solapur IVT-shallow SPV 1828 SPV-1537 x RSLG-262 92 110 128 
3 CRS 14 Solapur IVT-(deep 

soil) 
SPV 1829 SPV-655 x SPV-1538  

93 111 129 
4 RSV 1006 Rahuri IVT SPV 1830 CSV 216 x SPV 1501-1; CSV 216 = Local land race; SPV 

1501= RSLG 117 x IS 2312; RSLG 117 = Local land race; IS 
2312= Germplasm 94 112 130 

5 RSV 912 Rahuri IVT SPV 1831 Barshi type x SPV 1359; Barshi type= Local land Race; SPV 
1359= Local land race 95 113 131 

6 RSV 970 Rahuri IVT SPV 1832 SPV 1452 x RSE 90-7-11; RSE 90-7-11= Local land Race 96 114 132 
7 RSV 605 Rahuri IVT SPV 1833 Spv 1359 x Sel 3; SPV 1359= Local land race; Sel 3 = Local 

Badar 97 115 133 
8 RSH 914 Rahuri IHT SPH 1619   1409 A x RR 2212; 1409 A = 104 B x IS 36209 B; RR 2212= 

RSLG 1398; RSLG 1398= Local land Race 98 116 134 
9 RSH 915 Rahuri IHT SPH 1620 1409 A x RR 2145; RR 2145= RSP-3; RSP-3= RSCR-3 x Sel 3 99 117 135 
10 PVR 641 Parbhani IVT SPV 1834 M35-1 x RR 9808 100 118 136 
11 PVR 647 Parbhani IVT SPV 1835 Bold selection from Yashoda x Moti 100 101 119 137 
12 CSH 15R Check Check CSH 15R Check 102 120 138 
13 CSV 216R Check Check CSV 216R Check 103 121 139 
14 MAULEE Check Check MAULEE Check 104 122 140 
15 M 35-1 Check Check M 35-1 Check 105 123 141 
16 CSV 18 Check Check CSV 18 Check 106 124 142 
17 Local check Local 

check 
Local 
Check 

Local 
Check 

Local Check 
107 125 143 

18 AKSV 45 R Akola IVT SPV 1836 (Selection from Sindewahi local cultivar)-10; Sindevahi= Local 
cultivar of eastern vidharbha 

108 126 144 

19 BRJ 383 Bijapur IVT SPV 1837  (M 35-1 x SPV 86) x SPV 14R; M 35-1= Land race selection 
from local maldandi bulk; SPV 86=R 24 x R 16; CSV 14R= M 
35-1 x (CS 2947 x CS 2644) x M 35-1 

151 152 153 

20 BRJ 384 Bijapur IVT SPV 1838 GRC 17-1 (GRC= Gulberga rabi collection) 154 155 156 
21 BRJH 130 Bijapur IHT SPH 1621 BJMS 2A = 21B x SPV 86; SLR 27= Solapur 157 158 159 
22 BRJ 385 Bijapur IVT SPV 1839 SPV 570 x BRJ 356; SPV 570= (5-4-1 x SB 40) 1-2; BRJ 356= 

Selection from the land race Honnutagi local  
160 161 162 

 



 
                                                                                                             National Research Centre for Sorghum  

Final Discipline-wise Reports-Rabi-2007-08.doc   Page 32 of 96 

III. Sorghum pathology research (Rabi 2007-08; ND-1; SD-III; AV 
Gadewar) 

AV Gadewar, TG Nageshwar Rao, IK Das, YD Narayana, AR Hundekar and RB Solunke 

Summary 
 

I. Disease situation: Prevalence of charcoal rot and lodging in sorghum growing region (rabi 07-08) of 
Mangalwedha was estimated in four localities. Crop lodging at maturity was rampant to the extent of 56% 
(range 0-56%) and the incidence of CR ranged 0- 58%. Majority of the farmers grow cultivar locally identified 
as Dagadi. Sorghum seedling wilt was observed during October & at many places it was estimated to be 10-
15%. Heavy incidence of sorghum Stripe virus was observed predominantly in breeding material SLP67 but 
incidence elsewhere was stray. Other diseases prevalent were rust in traces but foliar leaf spot generally 
appeared during late in the season.  
 
II. Management of charcoal rot 
i. Isolation of bioagents to manage charcoal rot:  Two bacterial bioagents were isolated from soil that are 
showing consistent antagonism in dual culture method in vitro. These needs to be evaluated in pot culture in 
future. 
 
ii. Eco- friendly management of charcoal rot: A field trial (rabi 07-08) was laid in CR sick plots at Solapur. 
The treatments were i. Bioagent (Rb124 @12g/kg seed), ii. soil amendments (Bonemeal, Cotton cake & 
neem cake; each 1000kg/ha) and iii. ecofriendly chemicals (bleaching powder 80kg/ha & Boric acid 30kg/ha) 
along with control. Bioagent, bleaching powder & neem cake reduced 27.22, 18.6 & 11.8% CR (arc sin 
values 21.78, 23.73 & 25.89) but the effects was non -  significant statistically (Table 1).  
 

Table 1: Ecofriendly management of charcoal (Solapur) 
 

  Per cent Charcoal rot   
Treatment Rate of application  Recorded values Rank  Arc sin values Rank 

T1- Control  14.25 4   20.63  3 
T2- Bioagent Rb124 @12g/kg seed 10.37 1   21.78 5 
T3- Bonemeal 1000kg/ha 15.23 5   21.63 4 
T4- Cotton cake 1000kg/ha 18.93  7  18.59 2 
T5- Neem cake 1000kg/ha 12.57 3   25.89 7 
T6- Beaching 
Powder 

80kg/ha 11.66 2   23.73 6 

T7- Boric acid 30kg/ha 17.93 6   17.35 1 
Mean   21.37  
C.D. (5%)   12.98  
C.D. (1%)   18.2  
  C.V. (%)   34.13  
  F  (Prob.)   0.81  
Expt design RBD, repl 4 Pl size 3.5 x 5mt Row L 

5mt 
Var M35-1  

 
Multilocation evaluation of varieties for charcoal rot indicated that  SPV 1709, SPV 1799, SPV 1804, CSV 
18, and SPV 1803 in AVHT-Shallow soils showed lesser lodging than resistant check. SPV 1709 and SPV 
1803 entries had desirable resistance as these entries were comparable to resistance check in respect of 
lodging, nodes crossed or fungal (Macrophomina phaseolina) spread. In deep soils advanced entries S PV 
1795, SPV 1762, SPH 1501, CSV 216R, CSV 18, and SPV 1794 expressed resistance as in resistance 
checks when three attributes namely lodging, nodes crossed & spread of fungus was considered. In Initial 
evaluation trial (IVHT) entries SPV 1828 & Maulee qualified equivalence to resistance check. Under 
Charcoal rot resistant nursery trial total 16 entries comprising checks were evaluated and CRP 17, CRP 58, 
CRP 59, CRP 67, BRJ 357, BRJ 364 showed resistance. Parental entry (PLT) 1409 A performed as 
resistant checks E 36-1 & other. 
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Detailed report 
  
In rabi sorghum attempts to breed sufficient plant resistance against perceived threat due to charcoal rot is a 
continuous process & high degree of resistance still remain elusive. However, to supplement tolerance a 
farm trial consisting ecofriendly measures attempted revealed that boric acid, bleaching powder, and cotton 
cake would significantly reduce charcoal rot in warm climates and bleaching powder could be economical 
choice as it is comparatively cheaper and is compatible to organic farming. Bacterial consortia, both -  
phosphate solubalizer & antagonist alone or in combinations, proved little effective to reduce charcoal rot in 
field. Entries SPV 1709, SPV 1799, SPV 1804, CSV 18, and SPV 1803 in AVHT-Shallow soils showed 
lesser lodging than resistant check. SPV 1709 and SPV 1803 entries had desirable resistance as these 
entries were comparable to resistance check in respect of lodging, nodes crossed or fungal (Macrophomina 
phaseolina) spread. In deep soils advanced entries SPV 1795, SPV 1762, SPH 1501, CSV 216R, CSV 18, 
and SPV 1794 expressed resistance as in resistance checks when three attributes namely lodging, nodes 
crossed & spread of fungus was considered. In Initial evaluation trial (IVHT) entries SPV 1828 & Maulee 
qualified equivalence to resistance check. Under Charcoal rot resistant nursery trial total 16 entries 
comprising checks were evaluated and CRP 17, CRP 58, CRP 59, CRP 67, BRJ 357, BRJ 364 showed 
resistance. Parental entry (PLT) 1409 A performed as resistant checks E 36-1 & other. 
 
Entries showing resistance to moderate resistance (rating = 3) against rust were CSV18, SPV 1799 (AVHT- 
shallow soil), SPV 1794, CSV 18 (AVHT deep), CSV18 (slightly higher rating 3.3 but lowest in IVHT), & 
CRP58 (CRRN). Twelve numbers of entries in PLT had showed resistance against rust. Entries showing 
less than 10% Downy mildew incidence were E 36-1,SPV 1672 , SPV 1709 , SPV 1680 , CSV 216R(AVHT- 
shallow soil), E 36 -1 , SPV 1795 (AVHT deep), CRP58 (CRRN), and R 2145 (PLT). There were 12 entries 
under IVHT showing less than 10% DM. Entry CRP58 has resistance against rust as well as DM.  

A. Eco-friendly management of charcoal rot 
The trial was carried to manage Charcoal rot (CR) by using bioagent, soil amendments & eco-friendly 
chemicals. The trials were laid in CR sick plots at 3 locations namely Solapur, Dharwad & Bijapur. The 
treatments were i. Bioagent (Rb124 @12g/kg seed), ii. soil amendments (Bonemeal, Cotton cake & neem 
cake; each 1000kg/ha) and iii. ecofriendly chemicals (bleaching powder 80kg/ha & Boric acid 30kg/ha) along 
with control. On all India basis boric acid, bleaching powder, and cotton cake significantly reduced CR over 
the control. While viewing on location basis at Bijapur bleaching powder, cotton cake & boric acid 
significantly reduced CR and at Dharwad boric acid, bleaching powder, Cotton cake & neem cake 
significantly reduced CR. However at Solapur though bioagent, bleaching powder & neem cake reduced 
27.22, 18.6 & 11.8% CR (arc sin values 21.78, 23.73 & 25.89) but the effects was non - significant 
statistically (Table 1).  

B. Biocontrol of Macrophomina phaseolina using phosphate solubalising and antagonist    
bacteria 
(ICAR-ICRISAT partnership project-SG4: Biointensive approaches for disease & nutrient management in sorghum) 
The replicated trial was laid in CR sick plot at only one location - Solapur with the objective to manage 
charcoal rot by increasing soil available phosphate and also by using antagonistic bacteria. The trial 
consisted two sorghum varieties - one highly susceptible (CSV8R) and moderately resistant (M35-1). Both 
the varieties were planted in alternate rows to avoid effect of variation in soil borne inoculums of Mp. In CR 
susceptible variety  (CSV8R) seed treatment  (T2) with Mp consortia reduced charcoal rot to the extent of 
8.9% only followed by combination of seed (T1) & soil treatment  (T2) (i.e.T3, reduced CR by 7.5%).  In 
moderately resistant variety (M35-1) soil application of TK ferment reduced CR by 25.3%. Seed treatment 
with PSB consortia and soil application of Mp consortia reduced charcoal rot by 16.5-16.4% only. However 
none of the treatments had significantly reduced CR (Table 2). 

C. Multi -location AICSIP varietal & hybrid trials  
1. Advance varietal hybrid trial I - Shallow soil 
Twenty two entries along with susceptible & resistant checks were evaluated against charcoal rot (locations- 
Solapur, Dharwad & Bijapur), and rust & downy mildew (Dharwad) under disease congenial conditions. 
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Evaluation for charcoal rot was also carried by inoculating Macrophomina phaseolina (Mp) using tooth pick 
method (stem stab). For evaluating reaction against charcoal rot observations were made on per cent plants 
lodged, and number of nodes crossed and fungal growth (diseased lesion) where as 1-9 rating scale was 
used for evaluating rust reaction and the per cent plants infested was used for downy mildew.   
 
Charcoal rot: Highest per cent lodging was observed in susceptible check SPV 86 (36.4) and CSV 8 was 
(37.7) whereas lowest was in resistant checks E 36-1 (15.1). Other 16 entries (excluding checks) showed 
similar extent of lodging and statistically they were at par. Entries SPV 1709, SPV 1799, SPV 1804, CSV 18, 
SPV 1803 had lower percentage (17.6-19.5) lodging than the others.  In inoculated plants number of node 
crossed by Mp was 2.4 and 3.4 in susceptible checks CSV 8R and SPV 86 respectively. Nodes crossed in 
Resistant  check E 36-1 was 1.31.Entries SPV 1806, SPV 1799, SPH 1601, CSH 15R, and CSV 216R 
showed higher number of nodes (2.27-2.36) crossed therefore they were statistically inferior to E36-1. Rest 
of the test 11 entries (excluding checks) behaved as well as E36-1.  In inoculated resistance check plant 
E36-1 the growth of Mp was only 8.9cm. In susceptible checks CSV 8R & SPV86 Mp growth was 20.8 & 
26.1 cm respectively. Mp growth in test entries namely SPV 1709, SPV 1672, SPV 1806, SPV 1794, SPV 
1798, SPV 1803, SPV 1804, MAULEE, CSV 18, SPV 1795 ranged from 12-17.7 cm therefore these entries 
were as good as E36-1 statistically (Table 3). 
 
Flowering: SPV 86 took least days (67) to 50% flowering. Significantly longest time of 78 days was taken by 
SPV 1798. Flowering was significantly delayed in entries SPV 1794, SPV 1798, SPV 1799, SPV 1803, SPV 
1804, CSV 216R, CSV 18 and E 36-1 and ranged 74 to 78 days.   
 
Foliar diseases : Foliar disease rust was minimum in entries CSV18 and SPV 1799 (rating 3) where as rust 
was significantly higher in entries SPV 1805, SPV 1806, SPH 1601, CSH 15R, CSV 8R, SPV 1795 and SPV 
86.  Lowest incidence of DM was observed in SPV1672 (5.9%) whereas entries showing statistically higher 
MD were SPV 1799, SPV 1803, SPV 1804, SPH 1601, CSH 15R, CSV 18, CSV8R, SPV 1795 and SPV 86 
(Table 4). 
 
2. Advanced varietal/hybrid trial - Deep soil 
Fifteen entries along with susceptible (CSV8R ) & resistant checks (M35, , E36-1, DSV 4, DSV 5) were 
evaluated against charcoal rot (locations- Solapur, Dharwad & Bijapur), and rust & downy mildew (Dharwad) 
under disease congenial conditions. Evaluation for charcoal rot was also carried by inoculating 
Macrophomina phaseolina (Mp) using tooth pick method. For evaluating reaction against charcoal rot 
observations were made on plants lodged, and number of nodes crossed and fungal growth (diseased 
lesion) where as 1-9 rating scale was used for evaluating rust reaction and the per cent plants infested was 
used for downy mildew.   
 
Charcoal rot: Highest lodging was observed in susceptible check SPV 86 (36.4%) and CSV 8 was (32.5%). 
Lowest lodging was observed in resistant checks namely DSV4 (17.1%), E 36-1 (17.9%), DSV5 (19.6%), M 
35-1, (23.0%). Other entries namely SPV 1795 (20.7%), SPV 1762(21.6), SPH 1501(25.6%), CSV 216R 
(23.6%), CSV 18(25.3%), SPV 1794 (26.9%), SPH1601 (26%), & CSH 15R (29.6%) were significantly 
superior to susceptible checks and statistically behaved as good as resistant checks.  In inoculated plants 
number of nodes crossed by Mp in susceptible checks were CSV 8 R (2.5) and SPV 86 (3.33). Nodes 
crossed in resistant checks DSV 4, E 36-1, DSV 5, M 35-1, ranged 1.3 to 2.04. All the other entries behaved 
as good as resistant check except SPH 1601 (2.60) that have behaved as moderate resistant M 35-1 (2.04).  
The growth of Mp in the lesion form in inoculated susceptible checks recorded was 23.9-34.9cm in CSV 8R 
& SPV86 respectively. Lowest Mp growth was 9.9cm in highly resistant entry E36-1 and statistically at par 
growth (in cm) was observed in entries SPH 1501 (19.0), SPV 1762 (18.9), CSV 216R(16.3), MAULEE 
(19.2), and SPV 1795 (15.8).  The entries SPV 1794 (22), SPH 1601 (22.3), CSV 18 (23) had at par growth 
in another resistant check DSV4 (23.1) and CSH 15R (23.6) (Table 3)  
 
Flowering: E 36-1took least days (71) to 50% flowering. Significantly longest time of 81 days was taken by 
CSV18 followed by CSV 216R and SPV 1795 taking 80 & 79 days for 50% flowering. However none of the 
other entry was statistically different from E36-1 in respect of time to flowering. 
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Foliar diseases : The foliar rust was minimum in entry CSV18  (rating 3) where as rust was significantly 
higher in entries SPH 1601, SPH 1501, CSH 15R, MAULEE, CSV 8R, and SPV 86 & the rating ranged   
4.67 - 6.33. Lowest incidence of DM was observed in E36-1 (7.9%) whereas entries showing statistically 
higher MD were SPH 1601 (33.3%) and CSV 8R. Rest of the entries behaved as E 36-1 with regards to DM 
(Table 4).  
 
3. Initial varietal hybrid trial 
Twenty six entries along with susceptible & resistant checks were evaluated against charcoal rot (locations- 
Solapur, Dharwad & Bijapur), and rust & downy mildew (Dharwad) under disease congenial conditions. 
Evaluation for charcoal rot was also carried by inoculating Macrophomina phaseolina (Mp) using tooth pick 
method. For evaluating reaction against charcoal rot observations were made on plants lodged, and number 
of nodes crossed and fungal growth (diseased lesion) where as 1-9 rating scale was used for evaluating rust 
reaction and the per cent plants infested was used for downy mildew.   
 
Charcoal rot: Highest lodging due to charcoal rot was observed in susceptible check SPV 86 (43.8%). 
Lowest lodging was recorded in resistant check entry DSV4 (32.7%). Lodging percentage in all the 20 test 
entries (excluding checks) was at par with resistant checks (E 36-1, DSV 4, DSV5 and M35-1).  Entries 
namely SPV 1828, (23.3), MAULEE (22) SPV 1829 (23.2), SPV 1834 (23.4), CSV 18 (23.8) showed less 
lodging than in moderate resistant check M 35-1 (24.6%).  Mp crossed 1.73 to 1.87 nodes in resistant 
entries E36-1, DSV 4 & DSV 5 when plants were stem stab inoculated. In susceptible entry SPV 86, number 
of nodes crossed by Mp were 3.80. All the other 20 test entries responded to Mp in similar manner as in 
case of resistant checks (E 36-1, DSV 4, DSV5 and M35-1) and statistically number of nodes crossed by Mp 
were at par.  In plants inoculated with Mp, fungal growth (diseased lesion) (Mp) in resistant check E 36-1, 
DSV 4 & DSV5 ranged between 11.6 to 20.4cm. In inoculated susceptible check SPV 86 & CSV8R, the 
growth ranged 23.3 to 27.9 cm. Mp growth in entries  SPV 1828 (18.3), SPV 1829 (18.9), SPV 1830 
(19),SPV1831(19.2), SPV 1831 (19.2), SPV 1832(18.7), SPV 1833 (17.5), SPH 1619 (19.1), SPV 1834 
(17.9) , CSH 15R (23.2), CSV 216R (18), MAULEE (19.5) was statistically at par that with resistant check 
E36-1 (11.6) (Table3). 
 
Flowering: SPV86 took least days (71) to 50% flowering. Longest time of 80 days was taken by SPV 1834 & 
CSV 18 to 50% flowering. However none of the entry statistically was different to SPV 86 in respect of time 
to flowering. 
 
Foliar diseases : Foliar disease rust was minimum in entry CSV18  (rating 3.33) where as it was significantly 
higher in entries  SPH 1618, SPV 1828, SPV 1830, SPV 1833, SPH 1620, SPV 1835, CSH 15R, MAULEE, 
SPV 1837, CSV8R, SPV 1838, SPH 1621, SPV 1839 and E 36-1. & the rating ranged 5.33 to 7. Lowest 
incidence of DM was observed in SPV1838 whereas entries showing statistically higher MD were SPH 1619, 
SPH 1620, SPV 1834, CSH 15R,  CSV8R, SPV 1837 , SPH 1621 and SPV 86  & the incidence ranged from 
12.1 to 23.4 (Table 4)  

D. Charcoal rot resistant nursery 
Sixteen entries along with susceptible & resistant checks were evaluated against charcoal rot (locations- 
Solapur, Dharwad & Bijapur), and rust & downy mildew (Dharwad) under disease congenial conditions. 
Evaluation for charcoal rot was also carried by inoculating Macrophomina phaseolina (Mp) using tooth pick 
method. For evaluating reaction against charcoal rot observations were made on plants lodged, and number 
of nodes crossed and fungal growth (diseased lesion) where as 1-9 rating scale was used for evaluating rust 
reaction and the per cent plants infested was used for downy mildew.   
 
Charcoal rot: Highest lodging was observed in susceptible check SPV 86 (39.6%) and CSV 8 R(31.9%). 
Resistant checks E 36-1 had 25.5% lodging. All the other entries showed similar extent of lod ging as in E36-
1 and statistically they were at par. Entries namely CRP 17, CRP 47, CRP 58, CRP 59, CRP 67, BRJ 357, 
BRJ 364, M 35-1 had shown lesser (17.3-25%) lodging than in resistant entry E36-1(25.5).  In inoculated 
plants number of nodes crossed by M p was 2.33 and 3.4 in susceptible checks CSV 8R and SPV 86 
respectively. Nodes crossed in resistant check E 36-1 was 1.33. Number of nodes crossed was similar in all 
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the entries and ratings were statistically at par with resistant check.  The growth (lesion spread) of Mp in 
inoculated susceptible checks SPV86 & CSV 8R ranged 23.5 - 28.7 cm respectively whereas in resistant 
check it was 9.3cm. Growth of Mp in all test entries was similar as it was in resistant check (Table3). 
 
Flowering: SPV86 and M35-1 took least days (64 & 69) to 50% flowering. Entries CSV8R, CRP67 and 
CRP68 took longest time (78days) to 50% flowering. Rest of the entries significantly differed from SPV86 
with regards to flowering. 
 
Foliar diseases : Foliar disease rust was minimum in entry CRP58 (rating 3) where as it was significantly 
higher in entries CRP68 (rating 5) and SPV 86 (rating 5) and rest of the entries behaved statistically at par 
with CRP58. Entry CRP58 had lowest incidence of DM (5.6%), whereas entries CRP 43 (16.2%), CRP67 
(14.8%), Brij 357 (18.2%), and M35-1 (19.6%) showed significantly higher DM over CRP58. Rest of the 
entries was at par with CRP 58 (Table 4). 

E. Parental line trial 
Nineteen entries along with susceptible & resistant checks were evaluated against charcoal rot (locations- 
Solapur, Dharwad & Bijapur), and rust & downy mildew (Dharwad) under disease congenial conditions. 
Evaluation for charcoal rot was also carried by inoculating Macrophomina phaseolina (Mp) using tooth pick 
method. For evaluating reaction against charcoal rot observations were made on plants lodged, and number 
of nodes crossed and fungal growth (diseased lesion) where as 1-9 rating scale was used for evaluating rust 
reaction and the per cent plants infested was used for downy mildew.   
 

Charcoal rot: Highest lodging was observed in susceptible check SPV 86 (36.6%) and CSV 8 (36.8%) 
whereas lowest was in resistant checks E 36-1 (17.6%).  Other entries showed similar extent of lodging and 
statistically they were at par. However entries 1409 A, 2077 A, 2077 B, 296 A, and 296 B had lower lodging 
(21.5-24.5%) than the rest.   In inoculated plants number of node crossed by Mp was 2.13 and 3.6 in 
susceptible checks CSV 8R and SPV 86 respectively. Nodes crossed in resistant check E 36-1 was 1.22. 
Number of nodes crossed was similar in all the entries and ratings were statistically at par with resistant 
check. The growth of Mp in inoculated susceptible checks SPV86 & CSV 8R ranged 26.4-38.7 cm  
respectively.  Entries namely 1409 A, 1409 B, 2219 A,  M 35-1, 2077 A, 2077 B, IS 84, 296 A and 296 B  
supported lesser growth (12.1- 16.3cm) of Mp than  resistant check E36-1(19.3cm) (Table3). 
 

Flowering: SPV86 took least days (64) to 50% flowering and flowering was significantly delayed (74- 
79days) in entries 1409 A, R 9826, R 2145, R 2212, 2077 B , IS 84, R 29, CSV 8R.  
 
Foliar diseases : Foliar disease rust was minimum in entry 296 B (rating 2) where as it was significantly 
higher in entries M 35-1(5), SPV 86(5), and R 29 (4.67), and rest of the entries behaved as 296B. Entry 
2219A was highly susceptible to downy mildew with incidence of 57%, followed by 296B but it was least in 
R2145 (9.5%).  Rest of the other entries was not statistically different than R 2145 (Table 4). 

 
Table 1: Eco-friendly management of charco al rot 

 

Percent charcoal rot 
Solapur Dharwad Bijapur  Karnataka All India 

S 
No. 

Treatment Rate of application 

Inc Rank Inc Rank Inc Rank Av Rank Av Rank 
1 T1- Control -- 20.63 3 39.97 7 37.33 7 38.65 7 32.64 7 
2 T2- Bioagent Rb124 @12g/kg 

seed 
21.78 5 38.98 6 30.15 5 34.57 6 30.3 5 

3 T3- Bonemeal 1000 kg/ha 21.63 4 36.67 5 29.82 4 33.25 5 29.37 4 
4 T4- Cotton cake 1000 kg/ha 18.59 2 33.55 3 26.05 2 29.8 3 26.06 3 
5 T5- Neem cake 1000 kg/ha 25.89 7 34.08 4 32.31 6 33.2 4 30.76 6 
6 T6- Bleaching 

Powder 
80 kg/ha 23.73 6 30.75 2 23.35 1 27.05 1 25.95 2 

7 T7- Boric acid 30 kg/ha 17.35 1 30.35 1 26.65 3 28.5 2 24.78 1 
 Loc. Mean  21.37  34.91  29.38  32.14  28.55  
 C.D. (5%)  12.98  5.29  9.66  4.78  5.29  
 C.D. (1%)  18.19  7.42  13.54  7.24  7.42  
 C.V. (%)  34.13  8.52  18.48  6.08  10.42  
 F  (Prob.)  0.81  0.01  0.12  0.01  0.05  

Values are arc sin transformation of per cent disease incidence. Ranks based on arc sin values; Expt design- RBD, Repl. 4, Treatment-7, Plot size- 
3.15 x 5mt, Row length- 5mt, Variety- M35-1, Spacing 45 x 15 cm 
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Table 2: Biocontrol of Macrophomina phaseolina  using phosphate solubalising and antagonist bacteria 
 (ICAR-ICRISAT partnership project-SG4: Biointensive approaches for disease & nutrient management in sorghum ) 

 

Variety Mean S. No. Treatment 
CSV 8R Maldandi  

1 T1 PSB consortia 91.4 30.1  60.8  
2 T2 MP consortia 77.8 30.1  54.0  
3 T3 T1+T2 78.9 38.1  58.5  
4 T4 TK ferment 83.7 27.0  55.4  
5 T5 Control 85.3 36.1  60.7  
  SE+ - .51 (5.07) NS 4.18NS 
  Mean 83.4 32.3  
  SE+ - 2.27***   
  CV% 18  

*** = statistically significant at 0.001, NS= Not significant; SE in parentheses are to compare means within same treatment 
 
 

Table 3: Performance of entries against charcoal rot 
 

Entries* Trial 
Per cent lodging   

(= check) 
Nodal crossing  

(= check) 
Lesion spread (cm)  

(= check) 
AVHT 
shallow 

SPV 1709, SPV 1799, SPV 1804, 
CSV 18, SPV 1803 

SPV 1805, SPV 1680, SPV 1709, SPV 1672, 
SPV 1794, SPV 1798, SPV 1803, SPV 1804, 
MAULEE, SPV 1795 

SPV 1709, SPV 1672, SPV 1806, SPV 1794, SPV 
1798,SPV1803,SPV 1804, MAULEE, CSV 18, SPV 
1795 

AVHT 
deep 

SPV 1795, SPV 1762, SPH 1501, 
CSV 216R, CSV 18, SPV 1794, 
SPH1601, CSH 15R  

SPV 1794, SPH 1501, SPV 1762, CSV 
216R, MAULEE, CSV 18, SPV 1795 

SPH 1501, SPV 1762 , CSV 216R, MAULEE, SPV 
1795,SPV 1794, SPH 1601, CSV 18,  CSH 15R 

IVHT SPV 1828, MAULEE, SPV 1829, SPV 
1834, CSV 18  

SPV 1837, SPV 1832, SPV 1828, MAULEE, 
SPV 1830, SPH 1619  

SPV 1828, SPV 1829, SPV 1830 ,SPV1831, SPV 
1831, SPV 1832, SPV 1833, SPH 1619,SPV 1834, 
CSH 15R,CSV 216R, MAULEE  

CRRN CRP 17, CRP 47, CRP 58, CRP 59, 
CRP 67, BRJ 357, BRJ 364 

BRJ 357, CRP 67, CRP 68, CRP 17, CRP 
59, CRP 58, BRJ 364 

BRJ 357, CRP 67, CRP 58, CRP 47, CRP 17, CRP 68, 
BRJ 364, CRP 19 

PLT 1409 A, 2077 A, 2077 B, 296 A, and 
296 B 

1409 A, CS 3541, MR 750, 1409 B, 2219 A, 
IS 84, 2219 B 

1409 A,1409 B,2219 A, M 35-1,2077 A, 2077 B, IS 84, 
296 A and 296 B   

* Incompletely listed 
 

Table 4: Performance of entries against Foliar diseases 
 

Entries Trial 
Rust (rating = 3) DM (< 10%) 

AVHT shallow CSV18, SPV 1799   E 36-1,SPV 1672 , SPV 1709 , SPV 1680 , CSV 216R (5entries)  
AVHT deep SPV 1794, CSV 18 E 36-1 , SPV 1795   
IVHT  CSV18 (3.33 rating lowest)  SPH 1618, SPV 1829, SPV 1830, SPV 1831, SPV 1832, SPV 1833, SPV 1835, 

MAULEE, SPV 1836, SPV 1838, SPV 1839, E 36-1  
CRRN CRP58 CRP58 
PLT 1409 A, 1409 B , R 9826, 2219 A, 2219 B, 2077 A, 

2077 B,  MR 750, IS 84, CS 3541, 296 A , 296 B  
R 2145 
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    Dr. IK Das, Senior Scientist, NRCS, Hyderabad 
 
Dharwad : Dr YD Narayana, Principal Scientist, UAS, Dharwad 
 
Bijapur : Dr AR Hundekar , Sorghum Pathologist, ARS, UAS, Bijapur 
 
Parbhani  : Shri RB Solanki, Pathologist, SRS, MAU, Parbhani 
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IV. Sorghum entomology research (Rabi 2007-08; ND-1; SD-IV; 
VR Bhagwat) 

VR Bhagwat, G Shyam Prasad, V Rajaram, Shekharappa, RA Balikai, DG Daware, AD Pawar 

Summary 
I. Pest survey & surveillance, seasonal abundance & population dynamics in rabi sorghum 
There were no major changes in the pest scenario of Rabi sorghum over the years.  The shoot 
fly was low to moderate during this year. The stem borer incidence was more or less similar to 
last year.  Peduncle damage due to stem borer was noticed in Kovilpatti region. The shoot 
bug has been on its increasing trend year by year. Early infestation of shoot bug at seedling 
stage was noticed in some location (Solapur). Aphid incidence has been increased due to 
occurrence of drought in some of the parts. Intercropping with pulses did not show any 
apparent influence on the incidence of shoot fly and stem borer incidence; however 
intercropping was found cost effective due to high market rates of pulses. The pest survey 
was made in Dharwad and Bijapur (Karnataka), Marathwada and western part (Maharashtra) 
and around Kovilppatti (Tamil Nadu).  
 
II. Evaluation of grain sorghum experimental varieties/hybrids/parental lines for resistance to 
insect pests  
Three trials on experimental varieties and hybrids were tested for resistance to key pests of 
sorghum at 6 locations (Parbhani, Rahuri, and Solapur in Maharashtra; Dharwad and Bijapur 
in Karnataka; and Kovilpatti in Tamil Nadu). One trial on parental lines for shoot fly was 
tested at three locations:  Solapur, Rahuri and Dharwad. The promising entries against key 
pests are listed in Table 1.  
 
III. Screening of pest resistance nurseries against key pests  
Two pests nurseries at six locations (SPN -I) and five locations (SPN-II), were evaluated and 
one nursery was screened for sugarcane aphid/shoot bug resistance at Rahuri, Bijapur, 
Solapur and at ICRISAT under net work project.  Promising entries with low levels of 
susceptibility to key pests identified from all these trials are listed in Table 1.  
 
IV. Management of key pests in sorghum 
Validation of IPM modules was studied at five locations. At Solapur, the trial was vitiated due 
to occurrence of terminal drought. The sorghum seed treated (either with Imidacloprid @ 5 
g/kg seed or Thiamethoxam 70 WS @ 3 g/kg seed), intercropped with legume particularly 
with chick pea, followed by either endosulfan or NSKE spray at 30 DAE found least attacked 
by key pests and found to be commercially viable IPM component. The IPM trial was 
conducted at Kovilpatti, Bijapur, Dharwad, Rahuri and Parbhani. 
 
Table 1:  Promising entries with less susceptibility to key pests of grain sorghum in different 

AICSIP trials- Rabi 2007 -08 (Locations: 6) 
  
Trial Shoot fly Stem borer Head bug S. aphids Shoot bug Midge 

AVHT- I SPV 1672, SPV 1803,  
SPV 1806, CSH 15R, 
Maulee, IS 2312, IS 
18551 

 SPV 1672, SPV 
1795,  SPV 1798,  
Maulee, M 35-1, 
IS 2312, IS 
18551 

IS 18551, 
Maulee, CSV 
216R, SPH 1601, 
SPV 1672, SPV 
1799 

 SPV 1709,  SPV 
1804, Maluee, CSV 
216R, CSV 18,  IS 
2312 

SPV 1680, SPV 
1904, CSH 15R, 
Maluee, Local 
check, DJ 6514,  

CSH 15R, SPV 
1799, SPV 
1804, CSV 
216R, Maluee, 
K-8 

IVHT-II  SPV  1762, CSV 216R, 
Maulee, M 35-1, IS 
2312, CSV 18, SPV 
1795, IS 18551 

Maulee, CSV 18, 
M 35-1, SPV 
1795, IS 2312 
 

SPV 1795, SPH 
1501, SPH 1601, 
Maulee 

SPH 1501,Local 
check, CSV 216R, 
CSV 18   

SPV 1762,SPH 
1601, CSV 18, SPV 
1795 

CSV 18, CSV 
216R, SPH 
1501, DJ 6514 

IVHT SPV 1829, SPV 1830, 
SPV 1831, SPV 1832, 
Local check, SPV 1834, 
CSV 216R,  IS 2312  

SPV 1829, SPV 
1831, Maulee, M 
35-1, CSV 216R,  
IS 2312 

IS 2312, SPV 
1839, Local 
check, SPH 
1620, M-35-1 

SPV 1795, SPV 
1796,SPV 1798, SPV 
1802, CSH 15R, M 35-
1, CSV 18, IS 2312 

SPV 1828, CSH 
15R, SPV 1836, 
SPV 1837, SPV 
1833 

CSH 15R, SPV 
1834, SPV 
1828, CSV 
216R 
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Trial Shoot fly Stem borer Head bug S. aphids Shoot bug Midge 

SPN-I RSV 1003, RSV 1002, 
RSV 787, IS 2312, IS 
2205, IS 18551, M 35-1 

 RSV 1003,  RSV 
787, IS 2205, 
RSE 03, IS 
18551, IS 2312  

   RSV 612, RSV 823, 
RSV 1002, RSV 
1006, BRJ 376, CS 
3541,  

CS 3541, BRJ 376, 
RSV 458,M 35-1, IS 
2312,  RSV 787   

 

SPN-II  RSV 471, IS 18551,  M 
25-1, BRJ 367, BRJ 
376, RSE 03, RSPENT 
3 

RSV 824, 
RSPENT-1, IS 
2312, BRJ 356, 
BRJ 367, RSE 
03,  IS 2205RSV 
768, RSV 834 

RSV 458, 
RSPENT 2, 
RSPENT 4, IS 
2205, RSE 03, M 
35-1, IS18551 

RSV 836, RSV 458, 
RSPENT 2, IS 18551, 
BRJ 367 

RSPENT 4, 
CS3541, DJ 6514, 
RSV 823, RSPENT 
1, 

RSPENT 1, 
RSV 842, DJ 
6514, CS 3541 

Aphid/ shoot 
bug nursery 

   SLR 10, SLR 37, SLV 
25, SLV 35, IS 33722, 
EP 65, TX 428 

SLR 10, SLR 35, 
SLV 25, SLV 29, 
SLV 31, SLV 35, T X 
428, Y 75, CSV 
216R 

 

SFN SLB 19-1-3B, SLB 12-
1-3B, IS 18452-4B, IS 
NP 4540-1B, EP 106-
1B 

     

PLT- SF 1409A, 1409B, RR 
2212, RR 9826, RR 
2145,  Local check 

296 A, IS 84, RR 
2145, C 43,  

IS 84, C 43,  2077A, 296A, RR 
2145, C 43, CS 3541 

  

MAS-SF IS 18551, 1061-4 (G), 
1275-1 (A), 1062-1 (G), 
IS 2312, 1076-4 
(A+G+J), 1057-1 
(A+G+J), 1081-1 
(A)1275-1 (A) 

     

Detailed report 

A. Survey and surveillance 
In Rabi sorghum, shoot fly (Atherigona soccata Rond.) is a major biotic constraint followed by the sugarcane 
aphid (Melanaphis sacchari Zehntner), and corn plant hopper (shoot bug) (Peregrinus maidis Ashm.). They 
often occur sequentially or together. The damage by the homopteran pests is greatly amplified by inducing 
plant moisture stress alone or in association with the prevailing drought conditions. The stem borer (Chilo 
partellus Swin.) occasionally occurs but not considered as severe pest in Rabi  sorghum.  
 
Karnataka: In Dharwad region, the incidence of shoot fly was maximum during last week of September and 
recorded (65-70 %), while the stem borer infestation was low (10-15%). In Bijapur district, shoot fly incidence 
noticed (25 to 40%). The shoot fly attack was comparatively less where sorghum was intercropped with 
onion. No incidence of spotted stem borer and head midge was noticed. There was heavy attack of shoot 
bug in Rabi  sorghum and as a result severe incidence of stripe virus was observed. The intensity of shoot 
bug population and plant damage is increasing every year.  

 
In Bijapur district, six villages (Sindagi, Haranal, Dambal, Chikkarugi, Tikota and Honawad) in Bijapur district 
were surveyed for pest damage and surveillance studies. Mainly M 35-1 was sown in the last week of 
September, 2007. Sole crop was grown. Very few farmers grew intercrop with either chickpea or safflower. 
Damage due to shoot fly was observed and range was (10-35%), whereas no incidence of stem borer, 
midge and head bug was recorded. Shoot bug damage was ranged from 2-25%.  Sugar cane aphid 
incidence was noticed at all places but at low range. Coccinellids were observed in the month of January in 
Haranal village where aphid populations were also recorded.  
 
Maharashtra: In Marathwada region, total 10 locations in Parbhani district were surveyed. Dagdi, a local 
variety was mainly cultivated, the incidence of shoot fly was moderate (7 to 38 %) and stem borer was low 
(>10%). The infestation of corn plant hopper (< 5%) was low and the incidence of shoot bug was also low. 
Three sorghum fields were intercropped with safflower (6:2). Intercropping did not show any apparent 
influence on the incidence of shoot fly and stem borer incidence. In western Maharashtra, overall incidence 
of shoot fly was moderate (12-40%) when crop was planted in the first fortnight of September. The incidence 
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of stem borer was low (< 10 %). The appearance of sugarcane aphid was moderate, whereas shoot bug 
incidence was low (< 8%).  
 
Tamil Nadu:  At Kovilpatti, two fields at Sinthalakarai and Kumaragiri villages from District Thoothukudi (10 
km from the station) were surveyed for pest surveillance study. The crop was sown with locally cultivated 
sorghum (K8) during second and last week of September 2007 respectively. The data showed that the there 
was low damages due to shoot fly (2.6 - 6.3 %) and stem borer (3.6-9.3 %). The population of ear head 
caterpillar was up to 2 larvae per ear head and the damage rating was 1 to 3. Low population of midge, head 
bug and shoot bug were noticed in these farms. 

B. Evaluation of grain sorghum experimental varieties and hybrids for resistance to key 
pests  
Trial 1: Advanced  varietal and hybrid trial for shallow soil (AHVT-I) 
In AVHT-I 21 entries comprising 1 hybrid, 11 experimental varieties, 1 commercial hybrid, 2 commercial 
varieties,  2 local cultivars, and 2 resistant (IS 2312, IS 18551), susceptible (DJ 6514) checks and one local 
check were evaluated for resistance to key pests at 6 locations (Parbhani, Solapur, Rahuri,  Dharwad, 
Bijapur and Kovilpatti).   
 
Shoot fly: Data on plants with shoot fly eggs were recorded at 14 DAE in (Parbhani, Solapur , Dharwad, 
Bijapur). The percentage of plant infested with eggs was higher at Dharwad (34 to 93.8 %) and were lower in 
Parbhani, Solapur (13 to 37 %) (Table1.2). Deadhearts caused by the shoot fly was recorded at 28 DAE in 
Parbhani, Solapur, Rahuri, Dharwad, Bijapur and Karnataka. The data from Solapur, Kovilpatti was 
discarded as DJ 6514 (Sus check) recorded < 70% deadhearts. The data from Parbhani could not be 
considered due to high CV (> 25%).  Among the experimental tests, SPV 1803, SPV 1806, CSH 15R, S PV 
1794, SPV 1798, SPV 1709 and SPV 1795 recorded significantly low dead-heart percentage and 
significantly not different from the resistant check, IS 2312 at 21 and 28 DAE (Table 1.1). 
 
Spotted stem borer: Plant Leaf injury by the spotted stem borer recorded at Solapur and Kovilpatti 
indicated low leaf feeding injury. The CV at Solapur was high (Table 1.2). Deadhearts caused due to stem 
borer at 45 DAE were recorded at Rahuri only, but showed high CV (Table 1.2). Deadhearts formed by stem 
borer at 45 DAE recorded high CV at Parbhani, Solapur and Rahuri (>30%). However, some of the 
promising entries are Maulee, SPV 1794, SPV 1798, SPV 1803 and SPV 1799. The peduncle damage 
percentage recorded at Dharwad and Kovilpatti. High CV was observed at Parbhani (>30%). SPV 1794, 
Local checks, CSV 18 and SPV 1803 recorded lower peduncle damage due to stem borer (Table 1.3). 
 
Sugarcane aphid: Plant damage rating by the sugarcane aphid was recorded at three centers (Solapur, 
Rahuri in Maharashtra and Bijapur in Karnataka. Plant damage rating was low on CSV 18, SPV 1709, SPV 
1804, and Maulee (Table 1.5).  
 
Midge: At Kovilpatti, the spikelet damage by the midge showed significant differences between the test 
entries. SPV 1799 recorded significantly low spikelet damage even lower than check. Spikelet damage was 
recorded from 1.34 to 12.37% (Table 1.4).   
 
Shoot bug: Shoot bug plant damage was recorded at Parbhani and Bijapur centers, but because of high 
CV, data from Parbhani is ignored.   At Bijapur, SPV 1804, Maulee, SPV 1806, SPV 1680 and CSH 15R has 
shown significantly lowest shoot bug damage percentage (Table 1.4).  
 
Head bug: The head bug damage was recorded at Solapur and Kovilpatti. At both locations high CV was 
recorded. However, the entries, SPV 1799, Maulee, SPV 1795, recorded lower panicle damage (Table 1.5). 
 
Grain yield and days to (50%) flowering: Days to 50% flowering recorded at three centers indicated that , 
SPH 1601 at Parbhani, Maulee at Rahuri and SPV 1709 at Dharwad were earliest to flower (Table 1.3). 
Overall SPV 1680 was recorded lowest days to flowering. Whereas, the grain yield per plant (g) was 
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recorded Dharwad and Bijapur.  The entries, SPV 1794, SPV 1798, CSV 18, M 35-1, Maulee and CSV 216 
R registered higher yields (Table 1.4).  
 
Trial 2: Advanced varietal and hybrid trial for deep soil (AVHT-II)  
In this trial, 3 experimental varieties, 2 hybrids, and 3 commercial, one local landrace (M 35-1) and Maulee, 
one local check along with 2 resistant (IS 2312, IS 18551) and one susceptible (DJ 6514) checks were 
evaluated for resistance to key pests at 6 test locations (Parbhani, Solapur, Rahuri, Dharwad, Bijapur and 
Kovilpatti).   
 
Shoot fly:  Significantly low shoot fly dead-heart formation was observed (at 28 DAE) on IS 18551, IS2312 
and  SPV 1795 at Parbhani, IS 18551, IS2312 at Solapur, SPV 1795, IS 18551, IS 2312, CSV 216R, local 
check (Chitra), SPV 1762 and  Maulee at Rahuri. Overall in Maharashtra: SPV 1795, IS 18551, IS 2312, 
CSV 216R, Local check, SPV 1762 and Maulee recorded low shoot fly dead hearts. Whereas in Dharwad, 
significantly low deadhearts was observed (at 28 DAE) on IS 2312 and IS 18551, IS 2312, Local check (DSV 
4), IS 18551, SPV 1795 and SPV 1762 at Bijapur. Overall in Karnataka, IS 2312, IS 18551, SPV 1795 and  
local checks Maulee recorded significantly lower shoot fly damage. Lower shot fly infestation was observed 
at Kovilpatti (6.7 – 35.3% deadhearts at 28 DAE).  At national level, IS 2312, IS 18551, SPV 1795, Local 
checks, Maulee and SPV 1762 performed relatively better than other test entries and they were on par with 
resistant check IS 2312 (Table 2.1). At 21 DAE,  IS 18551, Maulee, CSV 216R, IS 2312 and CSH 15R were 
effective in reducing shoot fly dead hearts percentages (Table 2.1).  Overall, shoot fly seedlings with eggs % 
was low on IS 18551, IS 2312, SPV 1762, Local checks and SPV 1795 (Table 2.2). 
 
Spotted stem borer: Data on leaf feeding plant percentage and leaf injury rating at Solapur and Dharwad 
showed high CV (>25%) in Table 2.2. Data on deadhearts caused by stem borer at Parbhani, Solapur, and 
Rahuri showed high CV (> 25%). At Kovilpatti IS 18551, Maulee, CSV 18, IS 2312, CSV 18, M 35-1 showed 
lowest dead heart caused by stem borer (Table 2.3).  Overall IS 18551, Maulee, IS 2312, CSV 18, M 35-
1CSH 15R recorded lower borer dead hearts. Peduncle damage was recorded at Dharwad (high CV %) and 
Kovilpatti. Lowest peduncle damage was noticed in SPV 1794 at Kovilpatti (29.4%).   
 
Shoot bug: Shoot bug plant damage recorded at Parbhani and Bijapur. In general, SPV 1795, DJ 6514, IS 
18551, SPV 1794, SPV 1762, CSV 18 and relatively had low plant damage of shoot bugs (Table 2.4). 
 
Sugarcane aphid: Sugarcane aphid population damage rating was recorded at four centers (Solapur, 
Rahuri and Bijapur). In Maharashtra, damage was low on IS 2312, SPH 1601, Maulee, CSH 15R, SPV 
1762.CSV 18 and IS 2312, SPH 1601, Maulee, CSH 15R, SPV 1794, local check (DSV 4) at Bijapur. Overall 
good performance was noticed in IS 2312, SPH 1601, SPV 1794, local checks, CSH 15R and Maulee (Table 
2.5).  
  
Midge: The spikelet damage due to midge was recorded at Kovilpatti, which showed significant differences 
between the entries. DJ 6514, CSV 216R, IS 2312 and SPH 1601 showed significantly lower midge 
damage and was on par with resistant check DJ 6514 (Table 2.4).  
 
Head bug: The head bug panicle damage was recorded at Solapur and Kovilpatti. The intensity was low. 
Overall the damage was low on DJ 6514, M 35-1, SPV 1795, Maulee and CSH 15 R (Table 2.5)  
 
Grain yield and days to 50 % flowering: 
Days to 50% flowering were recorded at Parbhani, Rahuri and Dharw ad. M 35-1 at Parbhani, SPV 1762 at 
Rahuri and CSH 15R at Dharwad had shown significantly early flowering among the entries. SPH 1501, 
Maulee, CSH generally showed earliness in flowering at three locations (Table 2.3).  
 
Grain yield was recorded at two locations i.e. at Dharwad and Bijapur. At Dharwad, Maulee, CSH 15R, SPV 
1762, SPH 1501 recorded higher grain yield, At Bijapur significantly higher yield was observed on CSV 18, 
CSH 15R and SPV 1795. Overall higher yields  were recorded on CSV 18, CSH 15R (Table 2.4).  
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Trial 3: Initial varietal and hybrid trial (IVHT)  
In this trial, fourteen experimental varieties, five hybrid, and three commercial, one local landrace (M 35-1), 
Maulee, one local check along with resistant (IS 2312) and susceptible checks (DJ 6514) were evaluated for 
resistance to key pests at 6 test locations (Bijapur, Dharwad, Solapur, Parbhani, Rahuri, and Kovilpatti).   
 
Shoot fly: The average shoot fly infestation ranged from 31.9 – 38.1 % in Maharashtra. The data from 
Parbhani, Solapur could not be considered due to high CV (> 25 %). At Parbhani, the shoot fly damage 
ranged from 16.2 – 59.1 %. At Solapur, the damage ranged from 20 – 64.2 %. At Rahuri, the shoot fly 
damage ranged from 14.6 – 99.5 %. The entries, SPV 1830, SPV 1833, SPV 1834, SPV 1829 and M 35-1 
recorded lower damage across the locations in Maharashtra. The mean shoot fly infestation (28 DAE) in 
Karnataka ranged from 20.8 – 85.3% DH. Across the locations in Karnataka the entries CSV 216R, SPV 
1830, SPV 1829, Local checks recorded lowest shoot fly damage (32.4 – 35.5% DH).  At Kovilpatti, the 
shoot fly infestation ranged from 6.7 – 63 % DH. The entries SPV 1837, CSV 216R, SPH 1618, SPH 1621 
and SPV 1835 recorded lowest damage (Table 3.1).   Across the locations and states, the entries SPV 1830, 
SPV 1829, CSV 216R, SPV 1834, local check, SPV 1831, SPV 1832 and SPV 1836 were on par with 
resistant check (IS 2312) statistically (Table 3.1). The damage ranged from 23.2 – 90 % DH, mean damage 
being 40.4% DH. 
 
Spotted stem borer: Data on leaf injury rating (1-9) at Solapur showed high CV (>30%) in Table 3.2 and at 
Kovilpatti, the leaf injury ranged from 1.34-4.67.  The peduncle damage at Solapur showed high CV (>30%) 
in Table 3.3 and at Kovilpatti the peduncle damage ranged from 33.9- 59.3%. Data on deadhearts caused by 
stem borer at 45 DAE was recorded ct at Parbhani, Solapur, and Rahuri in Maharashtra and Kovilpatti in 
Tamil Nadu. Except for Kovilpatti data, other centers showed high CV (>30%). SPV 1829, SPV 
1831,Maulee, M 35-1 recorded lowest dead heart caused by stem borer and found on par with resistant 
check IS 2205 (Table 3.3).  
 
Shoot bug: Plant damage due to shoot bug was recorded at Parbhani and Bijapur. No data has been 
recorded on shoot bug damage at Solapur, since low incidence of shoot bug was noticed. In general, CSH 
15R, SPV 1828, DJ 6514, SPV 1836, SPV 1837 had relatively low plant damage by shoot bugs (Table 3.4). 
 
Sugarcane aphid: Sugarcane aphid population damage rating was recorded at 3 centers (Solapur, Rahuri 
and Bijapur). The data from Rahuri was ignored due to high CV (> 25%). At Solapur the infestation was low. 
CSV 216R, SPV 1830, SPV 1829, at Bijapur recorded low aphid damage rating which was statistically 
significant and on par with IS 2312 (Resistant check) (Table 3.5). Across the locations, SPV 1829, SPV 
1830, M 35-1, CSV 18, SPV 1839, CSV 216R, SPV 1832 recorded low damage ratings. 
  
Midge: The spikelet damage due to midge was recorded at Kovilpatti, which showed significant differences 
between the entries. CSH 15R, IS 2312, SPV 1834, CSV 216R, SPV 1828, SPV 1829, SPV 1832 showed 
lowest midge damage (Table 3.4).  
 
Head bug: The data from all center s recorded high CV (> 25%). On all India basis, the entries, SPH 1620, 
Maulee, local check, CSV 216R, SPH 1621, CSH 15R recorded low midge population and damage.   
 
Days to 50% flowering: It was recorded at Parbhani, Rahuri and Dharwad.  Maulee at Parbhani, CSH 15 R 
at Rahuri and SPH 1621 at Dharwad had shown significantly early flowering among the entries. Overall SPH 
1620 and SPH 1619 showed earliness in 50% flowering (Table 3.3).  
 
Grain yield: Grain yield was recorded at Bijapur and Dharwad centres SPH 1618, CSV 18, SPV 1838, CSH 
15R, SPV 1837, SPV 1836 recorded significantly higher grain yield of > 35 g per plant (Table 3.4).  
 
C. Screening of pest resistance nurseries against key pests 
 
Trial 4:  Parental line trial for shoot fly resistance (PLT-SF) 
Twenty two parental lines (A-/B -/R-lines) including resistant, susceptible and local checks were evaluated for 
resistance to shoot fly at three locations (Solapur, Rahuri, and Dharwad).  
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Shoot fly:  The data on seedlings with shoot fly eggs were recorded at Solapur and Dharwad centres. The 
seedlings with eggs at 21 DAE were low in RR 2214, RR 9826, RR 2145, IS 2312, IS 18551 and local check 
(M 35-1). The data on deadhearts percentage caused by shoot fly was recorded at Solapur, Rahuri and 
Dharwad. The entries 1409A, 1409B, RR 2212, RR 9826, RR 2145 and local check showed low deadhearts 
across the three locations (Table 4.1). 
 
Spotted stem borer: The data on leaf injury rating caused by stem borer was low (0 to 5.67).  While, leaf 
damage due to stem borer was ranged from 0 to 8. The dead heart was range was low (3. 0 to 5.1 %). The 
entries S 296 A, IS 84, RR 2145 and C 43 showed lower damage due to stem borer (Table 4.2). 
 
Shoot bug: The plant damage due to shoot bug was not recorded due to very low incidence.  
 
Sugarcane aphid: Sugarcane aphid plant damage rating was recorded at two centr es (Solapur and 
Rahuri).The damage rating caused due to sugarcane aphid was ranged from 1.5 to 3.5. The low damage 
rating was recorded in the entries are 2077A, 296A, RR 2145, C 43, CS 3541 (Table 4.3).  
 
Midge: No midge damage was recorded. 
 
Head bug: Low population was recorded at Solapur centre only. No damage due to head bug was recorded. 
The entries IS 84 and C 43 appeared to be promising against head bug at Solapur. 
 
Days to 50% flowering: It was recorded at Rahuri and Dharwad.  RR 2145 at Rahuri and RS 29 at 
Dharwad had shown significantly early flowering among the entries. Overall DJ 6514, RR 2145, and 2219 B 
showed earliness (< 81 days) in 50% flowering as compared to other entries (Table 4.1).  
 
Grain yield: Grain yield was recorded at Dharwad only. RR2145, 1409A/B, 27A, 296B, RR 2212, RR 9826 
and IS 2312 recorded significantly higher grain yield i.e. > 10 g per plant (Table 4.2).  
 
Trial 5: Sugarcane aphid / shoot bug nursery (SASBN) 
This trial comprising 45 entries was tested across 4 test locations (Rahuri, Bijapur, ICRISAT and Solapur) for 
resistance mainly to shoot bug, and sugarcane aphid under Institute’s collaborative project.  
 
Shoot bug: The colonization of shoot bug adults and nymphs showed significantly low population density (< 
7.2 shoot bugs /plant) on Y 75, SLV 31, T x 428, CSV 216R, SLV 29, SLR 10, SLR 35, and SLV 35 at 
Bijapur and Solapur. This also confirms with the previous year Rabi 2006-07 results. No shoot bug damage 
was recorded at Rahuri (Table 5.1). Very low population was also noticed at seedling stage. It indicates that 
early infestation of shoot bug at seedling stage may require attention to take an account in the years to 
come.  
 
Sugarcane aphids: The colonization of sugarcane aphids was recorded at Solapur, Rahuri and Bijapur and 
the damage rating (1-9) was observed at Bijapur and Solapur. Overall the entries, T x 428, EP 65, IS 33722, 
SLR 10, SLV 35, SLV 25, SLV 31 and SLR 37 recorded significantly low damage (< 3) rating (Table 5.1).  At 
ICRISAT, 45 lines were tested for sugarcane aphid resistance. The aphid damage rating was ranged from 
3.3 to 9.0. Twenty test entries had significantly lower damage rating (3.7- 4.3) and on par with resistant 
check T x 428. Some of most promising entries (SLR 28, SLR 35, SLR 39, SLV 25, SLR 27, SLR 8, SLR 31, 
SLR 41, IS 33722, and PU 10-1) had damage rating < 4.0 (Table 5.3). 
 
Days to (50%) flowering: Days to 50 % flowering was recorded at Rahuri.  The entries SLR 43, SLR 1, SLR 
8, SLR 10, and SLR 25 recorded lowest days to flower (74 days) (Table 5.1).  Days to 50% flowering was 
also recorded at ICRISAT. The entries Hathi kunta, Y 75, SLR 43, SLR 1, SLR 5, SLR 8, SLR 10, SLR 13, 
SLR 17, SLR 24, SLR 27, SLR 32, SLR 40, SLR 43, SLR 45, SLV 27, SLV 31, CRS 2,  and Swarna (local 
check) flowered  in  70 days.  
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Grain yield: The entries SLR 24, SLR 31, SLR 39, SLR 45, CRS 11, M 35-1 and SLV 27 recorded > 50 g 
yield per plant at Bijapur.  
 
Plant height: Plant height (cm) was observed at ICRISAT and revealed that T x 428, 296 B, Y 75, Hathi 
kunta and Swarna recorded (local and check materials) less height (100 -156.1 cm), whereas the treat 
material recorded height from 206.7 to 280.0 cm, relatively taller than the local and check lines. 
 
Trial 6: Screening of shoot fly nursery for shoot fly resistance  (SFN) 
Eighteen lines including resistant, susceptible and local checks were evaluated for resistance to shoot fly at 
Solapur. On the basis of performance in previous year, fifteen pre-breeding lines were tested for its 
susceptibility against shoot fly attack. 
 
Shoot fly: The data on seedling with eggs were recorded at Solapur and found that the entries affected 
least with eggs were IS NP 4540-1B, SLB 19-1-3B, IS 18452-4B, SLB 12-1-3B and SLB 20-1-1B They are 
comparable with resistant check IS 2312 and IS 18551. The dead heart percentage at 21 DAE was 
significantly lowest in all entries except IS 15038-1B, IS 22461-1B, and IS NP 18358-2B. The entries SLB 
19-1-3B, IS NP 4540-1B, EP 106 1B, SLB 12-1-3B and IS 18452-4B were showed significantly lower 
deadhearts percentage at 28 DAE and comparable with the resistant check IS 2312 and IS 18551 (Table 
6.1).  
 
Stem borer: The stem borer deadheart was moderate (7.8 to 26 .5) at Solapur. Most of the test entries were 
significantly showed low deadheart percentage and comparable with resistant check IS 2321 and IS 18551. 
The entries IS NP 4540-1B, SLB 19-1-3B and EP 1061B had shown lowest deadheart and leaf damage due 
to stem borer. 
 
Sugarcane aphids: The sugarcane aphids population (0.47 -  1.53 aphids/plant) and damage rating (1.0 – 
2.3) was very low.  
 
Head bug: Similarly the head bug population (0.6 -1.6 head bug per panicle) and damage rating (1.0 – 3.3) 
was also very low. 
 
Trial 7: Screening of shoot pest nursery against key pests (SPN-I)  
In Shoot Pest Nursery (SPN-I), 14 elite lines, one landrace (M 35-1), 3 resistant checks, one susceptible and 
one local check were evaluated for resistance to shoot fly at 6 locations: Dharwad, Bijapur, Rahuri, Solapur, 
Parbhani and Warangal.  
 
Shoot fly: Overall, the dead heart percentage at 28 DAE was significantly lowest  in RSV 1003, RSV 1004, 
RSV 787, RSE 03, and BRJ 376 and they are not different from the resistant check IS 18551, IS 2312 and 
IS 2205. All other entries except susceptible check DJ 6514 and CS 3541 were on par with resistant check 
across the locations (Table 7.1). The entries RSV 1003, RSV 1004, and RSV 458 (at Parbhani), RSV 1003, 
RSV 1004, BRJ 376, RSV 823 and RSV 458 (at Solapur), RSV 1002, RSV 1003, RSV 1004, RSV 1006, and 
RSV 458 (at Rahuri), all entries except RSV 458, DJ 6514, and CS 3541614 (at Dharwad) and    RSV 1002, 
RSV 1003, and BRJ 376 (at Bijapur) were found lwith low deadhearts at 28 DAE (Table 7.1). At Warangal, 
the stem borer was very low. The data on seedling with eggs were recorded at Solapur, Dharwad, Parbhani 
and Bijapur. Across the locations, the entries that affected least by eggs were RSV 1003, RSV 1004, and 
RSV 1006. They are comparable with resistant check (Table 7.2) 
  
Spotted stem borer: Leaf injury rating (1-9) recorded very low (1.0 -4.7) at Solapur. Whereas, leaf injury to 
plant (%) was moderate at Dharwad (3.7 -12.3 %). At Dharwad, the CV had high value (43.2 %). The range 
of deadheart % was low to moderate at 45 DAE, for example (1.5- 10.1%) at Parbhani, (3.4-14.4) at Solapur, 
(0.01- 1.9) at Rahuri and  (0.0-7.3) at Warangal. Overall, the deadheart % was low (1.4 -5.4). All most all 
entries except RSV 823, RSV 1002, BRJ 356, RSV 458, RSV 612 and local check were on par with resistant 
check. The entry RSE 03, RSV 787, and RSV 1003 recorded low stem borer deadheart. Peduncle damage 
due to stem borer was recorded at Dharwad only and it was ranged from 3.7 to 12.3 %. The entries RSV 
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1005 and RSV 787 recorded lowest < 5% peduncle damage. Almost all entries except RSE 03, M 35-1 and 
RSV 458 recorded low peduncle damage and were on par with resistant check (Table 7.3). 
 
Sugarcane aphid: Damage rating due to sugarcane aphid was recorded at Bijapur, Rahuir and Solapur. 
The population of aphids was recorded only at Solapur. The entries RSV 612, RSV 823, RSV 1002, RSV 
1006, and BRJ 376 recorded lowest damage (< 2.7) across the locations. Whereas, the entries  RSV 612, 
RSV 1002, RSV 1005, RSV 1006 and BRJ 367 were recorded relatively lower population (< 0.87) 
aphids/plant) at Solapur (Table 7.4). 
 
Shoot bug: The shoot bugs population (No) was recorded at Bijapur only. The entries RSV 458, BRJ 376, 
RSV 787, CS 3541and RSV 1002 had low shoot bug population (< 13.9 shoot bugs/plant). The shoot bug 
damage was recorded at Parbhani only. The entries CS 3541, M-35-1, local check (M-35-1) and RSV 1006 
recorded <1.8 low damage due to shoot bug (Table 7.4). 
 
Head bug: The data on head bug colonization and head bug panicle damage rating was recorded at 
Solapur only. The head bug population was low (0.5 – 3.2 nymphs/plant). The panicle damage rating was 
also recorded low (1.0- 4.3). The highest damage rating was recorded on RSV 1004 (4.3) and the lowest 
damage rating was recorded on CS 5341, RSV 458 ( 2.0 ) (Table 7.4)  
 
Midge: The data on midge spikelet damage was  not recorded.  
 
Grain yield: Among the test entries, RSV 1006, BRJ 356, BRJ 367, and local check were recorded high 
grain yield i.e > 20 g per plant (Table 7.3). The overall yield range was 11.6 to 23.7 g/plant. At Bijapur, the 
yield range was high (14.5 to 35. 6g/plant), whereas, at Dharwad it was low from 6.3 to 14.5 (Table 7.3). 
 
Days to 50 % flowering: Parbhani, Rahuri and Dharwad centers recorded days to flowering at 50%. The 
entry RSV 458 recorded least days to 50% flowering (74 days). Highest days to flower were recorded in CS 
3541 (Table 7.2). 
 
Trial 8: Screening of shoot pest nursery against key pests (SPN-II)  
In Shoot Pest Nursery (SPN-II), 21 elite lines, one landrace (M 35-1), 3 resistant checks, one susceptible 
and one local check were evaluated for resistance to shoot fly at four locations: Kovilpatti, Bijapur, Solapur, 
and Warangal.  
 
Shoot fly: The data on seedling with eggs were recorded at Solapur and Bijapur. Across the locations, the 
least affected seedlings with eggs were RSV 836, RSV 471, RSE 03 and BRJ 376. They are comparable 
with resistant check. Overall, the dead heart percentage at 28 DAE was significantly lowest  RSV 471, RSE 
03, BRJ 367 and BRJ 376 and not different from the resistant check IS 18551. All other entries except 
susceptible check (DJ 6514) were on par with resistant check across the locations (Table 8.1). The entries 
RSV 839RSV 836, RSPENT 3, RSE 03 and M 35-1 (at Bijapur), RSV 458, RSPENT 4, (at Solapur), RSV 
842, RSPENT 1, RSPENT 5 (at Kovilpatti) and BRJ 367, BRJ 3 76, RSPENT 1, RSV 744 (at Warangal) were 
found low deadhearts at 28 DAE (Table 8.1). 
 
Spotted stem borer: Leaf injury rating (1-9) recorded very low at Solapur and Kovilpatti. Leaf injured plants 
(%) were recorded very low (1.0 to 4.0 %) at both locations.  At both places the CV had high value (> 31%) 
(Table 8.1). Deadhearts due to stem borer at 45 DAE had low in BRJ 356, RSV 768, RSV 834and RSV 824 
at Solapur, RSV 639, RSV 836, RSV 834, RSPENT 1 at Kovilpatti and RSV 744, RSV 824, RSE 03, BRJ 
356, BRJ 357 at Warangal. In general RSV 824, RSPENT 1, BRJ 356 and BRJ 367 were recorded low dead 
heart % and comparable with resistant check (Table 8.2).  Peduncle damage due to stem borer was 
recorded at Kovilpatti, the average peduncle damage was moderate to high (13.9 to 57.9 %) this was very 
high as compared to last year (Table 8.2). 
 
Shoot bug: The shoot bugs population (No) was recorded at Bijapur. The entries RSV 744, RSV 471, 
RSPENT 3, DJ 6514, and RSE 03 had low shoot bug population (Table 8.3). 
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Sugarcane aphid: Damage due to sugarcane aphid was recorded at Bijapur and Solapur. The population of 
aphids was recorded only at Solapur. The entries BRJ 356, BRJ 467, BRJ 376 RSV 471, RSV 639 and M35-
1 recorded lowest damage (< 2.33) across the locations. Whereas, the entries   RSV 836, RSV 458, 
RSPENT 2, and BRJ 367 were recorded relatively lower population (< 1.47 aphids/plant) at Solapur. 
 
Midge: The data on midge spikelet damage was recorded at Kovilpatti.  The spikelet damage was very high 
(21.3- 89.1 %). The lowest midge damage was recorded in DJ 6514 (21.3%) and no other entries has shown 
equal promise as in DJ 6514. 
 
Head bug: The data on head bug colonization (at Solapur) and its panicle damage (at Kovilpatti and 
Solapur) was recorded. However , the head bug population was very low (0.27 – 1.33 nymphs/plant). The 
damage rating was very low (1.0- 3.3). The highest damage rating was recorded on DJ 6514 (3.3) and the 
overall lowest damage rating was recorded on RSPENT 2, RSPENT 4, RSE 03 and  M 35-1 (8.3). 
 
Grain yield: Among the test entries, BRJ 376, RSV 839, RSV 471, and RSV 842  were recorded high grain 
yield (> 40 g per plant) (Table 8.1).  
 
Trial 9: Screening of BC2 F3 MAS progenies against shoot fly resistance (MAS-SF) 
Thirty four entries contributed by Parbhani centre was formulated as trial. The trial was conducted at three 
locations (Zone-I: Hyderabad, Zone-II: Bijapur and Parbhani). The material was sown around third week of 
October to first week of November 2007 involving a total 40 entries (34 BC2F3 MAS  progenies, 2 recurrent 
parents, 2 resistant parents, 1 resistant  and 1 susceptible check). The entries were evaluated in two-row 
plots with three replications against shoot fly using fish meal technique. The observations were recorded on 
shoot fly eggs per plant (No), seedling vigor scoring (1-9) at Bijapur. Shoot fly dead hearts % was recorded 
at Hyderabad, Bijapur and Parbhani at 28- days after emergence (Table 9). 
 
Oviposition: There are significant differences in oviposition and it was ranged from 3 to 14 eggs per plant. 
KR 192 (recurrent parent) preferred most for oviposition by female shoot fly, followed by susceptible check 
(DJ 6514). The same trend also reflected in seedling vigour rating in view of susceptibility. Lowest number of 
eggs was recorded in resistant check (2312 and IS 18551).  
 
Deadheart (%): The shoot fly deadhearts at 28 DAE was highest at Bijapur (14-93%), followed by Parbhani 
(5-60 %) and Hyderabad (9-48 %).  Across the locations, the recurrent parent KR 192 was highly susceptible 
with 50.6 % deadhearts and susceptible check DJ 6514 recorded 60.4% deadhearts. Whereas, the resistant 
check IS 18551 and IS 2312 recorded 13.1 and 15.4 % deadhearts respectively. The deadhearts among the 
MAS progeny, MAS 1264-2, MAS 1062-6, MAS 1275-1, MAS 1061-4 and RIL 153 were found to be at par 
with resistant checks at 5% level.  
 
D. Management of key pests in sorghum  
  
Trial 10: Validation of IPM modules for shoot pests in sorghum  (IPM) 
This trial was conducted at six centers (Kovilpatti, Bijapur, Dharwad, Rahuri, Parbhani and Solapur). The trial 
at Solapur was vitiated due to terminal drought. 
 
Kovilpatti: The trial was sown on 18th September, 2007 with locally adopted variety (K 8) with seven 
treatments in three replications. The data reveals that when sorghum seeds were treated with Imidacloprid 
@ 5 g/kg of seed and intercropped with cow pea recorded the lowest deadhearts (3.05 %) due to shoot fly at 
28 DAE and deadhearts due to stem borer (5.56 %) 28 DAE.  The lowest peduncle damage was recorded 
(19.37 %) in seed treatment with Imidacloprid @ 5 g/kg of seed + endosulfan spray at 45 DAE (Table 10.1). 
This treatment  also recorded highest yield (4361 kg/ha). 
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Table 10.1: Validation of IPM module for shoot pests at Kovilpatti -Rabi 2007-08 
 

Gross plot size :  3.6 x 5.0 m = 18 sq m Net plot size :  2.4 x 4.7 m = 11.28 sq m,  
Cultivars used :   Sorghum- K 8   
      

Treatment Shoot fly DH % 
at 28 DAE 

Stem borer  
DH % at 30 DAE 

Peduncle damage due 
to SB at 45 DAE (%)  

Grain yield 
(Kg/ha) 

No Treatment 10.08 13.59 51.00 2924.00 
Seed treatment with Imidacloprid (@ 5 g/kg of seed 2.69 5.13 31.13 3470.00 
Intercropping with cow pea 5.83 7.68 34.11 3351.00 
Intercropping with cow pea + Seed treatment with 
Imidacloprid (@ 5 g/kg of seed 

3.05 4.60 28.26 3688.00 

Se ed treatment with Imidacloprid (@ 5 g/kg of seed + 
NSKE Spray @ 5 % at 45 DAE 

2.65 5.09 25.58 4035.00 

Seed treatment with Imidacloprid (@ 5 g/kg of seed + 
endosulfan 0.07 % at 45 DAE 

2.93 4.86 19.37 4361.00 

Farmers Practice  9.63 14.84 41.14 3463.00 
Trial mean 12.29 18.60 76.86 8430.67 
CD (p=0.05)  1.26 1.74 2.36 146.62 

 
Bijapur: An IPM trial was sown on 25th October, 2007 at RARS farm, Bijapur. The trial was replicated three 
times.  CSV 216R was used as main sorghum variety and Chickpea (A-1) improved variety was grown as an 
intercrop as recommended proportion.  The plot size was 6 rows of 5 m length at 60 cm (18.0 sqm) apart as 
row distance. The net plot harvested was 11.28 sqm . The IPM treatment viz., Seed treatment with 
Thiamethoxam 70 WS @ 3 g/kg see d produced higher grain and fodder yield and recorded lowest shoot fly, 
aphid and shoot bug incidence and also higher incremental cost benefit ratio (38.8) followed by Seed 
treatment with Thiamethoxam 70 WS @ 3 g/kg seed + spray of endosulfan @ 0.07% at 45  DAE (23.5%) and 
seed treatment with Thiamethoxam 70 WS @ 3 g/kg seed + spray of NSKE @ 5% at 45 DAE (15.8%). 
However, intercropping with chickpea in sorghum was not economical both from the point of yield as well as 
insect control. Similar trend was observed during previous year also (Table 10.2). 
 

Table 10.2: Validation of IPM module for shoot pests at Bijapur -Rabi 2007 
 
Gross plot size :  3.6 x 5.0 m = 18 sq m     Net plot size :  2.4 x 4.7 m = 11.28 sq m 
Cultivars used :   Sorghum- CSV 216R, Chickpea- A- 1 
 

Treatments 
Shoot fly 
DH (%)- 
28 DAE 

% Aphid 
index –  80 

DAS 

Shoot bug popln 
/ 5 plants-50 DAS 

Sorghum grain 
equivalent 
yield (q/ha) 

Fodder 
yield (t/ha) 

 
ICBR 

Commercial cultivar CSV 216 (without treatment)  
 

30.8 
(33.8)* 

58.5  
(49.9) 

48.17 15.57 2.84 - 

Seed treatment with Thiamethoxam 70 WS @ 3 g/kg 
seed 

4.6  
(12.4) 

13.9  
(21.9) 

14.80 20.13 3.13 38.8 

Intercropping with legume (Chickpea)  with out any 
treatment (as per agronomic cropping system 
recommendations) 

31.2 
(34.0) 

58.7  
(50.0) 

47.43 15.98 2.53 -1.5 

Intercropping with legume (Chickpea)   (as per agronomic 
cropping system recommendations) + seed treatment 
with  Thiamethoxam 70 WS @ 3 g/kg seed 

4.3  
(11.9) 

13.2  
(21.3) 

14.47 19.07 3.05 3.2 

Seed treatment with Thiamethoxam 70 WS @ 3 g/kg 
seed + spray of NSKE @ 5% at 45 DAE 

4.5  
(12.2) 

14.1  
(22.1) 

10.87 20.47 3.43 15.8 

Seed treatment with Thiamethoxam 70 WS @ 3 g/kg 
seed + spray of endosulfan @ 0.07% at 45 DAE 

4.7  
(12.5) 

12.4  
(20.6) 

8.23 21.47 3.44 23.5 

Farmers practice (check) 
 

31.1 
(33.9) 

58.5  
(49.9) 

49.00 15.47 2.71 - 

Mean 14.89 33.72 20.74 18.31 3.02 - 
CD (0.05) 1.8  1.7 2.97 1.95 0.25 - 

* Arc sin transformed values 
 
Dharwad: An IPM trial was sown during second week of October, 2007 at Dharwad. The trial was replicated 
three times. DSV 4 was used as main sorghum variety and improved chickpea variety was grown as an 
intercrop at recommended proportion.  The plot size was 6 rows of 5 m length at 60 cm apart (18.0 sqm) as 
row distance. The net plot harvested was 11.28 sqm. The IPM treatment viz., Seed treatment with 
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Thiamethoxam 70 WS @ 3 g/kg seed followed by either endosulfan or NSKE spray at 30 DAE has produced 
lowest shoot fly infestation. The spray of NSKE with seed treated sorghum plot has produced highest grain 
yield but no significant differences amongst the treatments were found. However, intercropping with 
chickpea in sorghum was not economical both from the point of yield as well as insect control (Table10.3).  
 

Table 10.3: Validation of IPM module for shoot pests at Dharwad -Rabi 2007 
 
Gross plot size :  3.6 x 5.0 m = 18 sq m         Net plot size :  2.4 x 4.7 m = 11.28 sq m 
Cultivars used :  Sorghum- DSV 4        
 

Treatment Plant infested with 
shoot fly eggs (%) 

Shoot fly DH 
(%)-28 DAE 

Stem borer dead 
hearts (%) at 45 DAE 

Grain yield 
(kg/ha) 

Sole sorghum -DSV-4 8.07 69.31 4.88 1157.41 
ST with  Thiamethoxam 3g/kg 10.31 73.13 8.23 987.66 
DSV -4 without  ST+ Chickpea intercropping 12.56 71.75 5.96 1154.32 
DSV -4 ST+ Chickpea intecropping 12.68 85.36 5.82 929.01 
Thiamethoxam 3g/kg-ST + NSKE spray 14.08 67.55 3.78 1197.53 
Thiamethoxam 3g/kg-ST + Endosulfan 15.14 67.36 6.01 802.47 
Farmers practice 12.57 96.42 4.69 802.47 
Mean 12.20 75.84 5.62 1004.41 
CD (p=0.05) NS 7.73 NS NS 

 ST=Seed treatment 
 
Rahuri: An IPM trial was sown on 24th October, 2007 at MPKV farm, Rahuri. The trial was replicated three 
times.  Vasudha was used as main sorghum variety and commonly cultivated chickpea (M-12) was grown as 
an intercrop as recommended proportion. The net plot size was maintained for harvesting (78.1 x 9.0 m = 
72.9 sq) at 60 cm apart as row to row distance. The IPM treatment viz., seed treatment with Thiamethoxam 
70 WS @ 3 g/kg seed followed by NSKE treatment at 45 DAE performed better than other treatments and 
showed lowes t shoot fly and stem borer deadhearts (24.88 and 1.40 %, respectively). However, 
intercropping with chickpea in sorghum was not economical both from the point of yield as well as insect 
control (Table 10.4). 

 
Table 10.4: Validation of IPM module for shoot pests at Rahuri -Rabi 2007 

 
Net plot size :  78.1 x 9.0 m = 72.9 sq Cultivars used :   Sorghum- Vasudha        
 
Treatments Shoot fly DH 

(%)-28 DAE  
Stem borer dead 

hearts (%) at 45 DAE 
Aphid damage 

rating (1-9) 
Days to flower 

(50%)  
Commercial cultivar Vasudha (withoutST) 41.87 2.20 2.00 78.00 
ST with Thiamethoxam 70 WS @ 3 g/kg seed 26.55 1.80 2.00 78.00 
Intercropping with (Chickpea) with out ST 38.55 1.73 1.33 76.00 
Intercropping with (Chickpea)  + ST  with  
Thiamethoxam 70 WS @ 3 g/kg seed 

30.59 1.73 1.00 75.67 

ST with Thiamethoxam 70 WS @ 3 g/kg seed + 
NSKE  spray @ 5% at 45 DAE 

24.88 1.40 1.00 75.67 

ST with Thiamethoxam 70 WS @ 3 g/kg seed + 
spray of endosulfan @ 0.07% at 45 DAE 

30.00 1.80 1.00 76.00 

Farmers practice (check) 41.85 3.47 3.00 81.67 
Mean 33.42 2.02 1.62 77.29 
CD (0.05) 2.54 0.44 13.48 1.73 

 
Parbhani: It was observed that seed treatment with Thiomethoxam could reduce the shoot fly damage 
significantly. The IPM treatment comprising intercropping sorghum with safflower (Var: Sharada)  either 
followed by NSKE or endosulfan spray with seed treatment could reduced shoot fly or stem borer 
deadhearts significantly. Highest return was obtained from intercropping system with legumes. However, 
intercropping with chickpea in sorghum was not economical both from the point of yield as well as insect 
control. Similar trend was observed during previous year also (Table 11.5). 
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Table 11.5: Validation of IPM module for shoot pests at Parbhani -Rabi 2007 
 
Gross plot size :  3.6 x 5.0 m = 18 sq m Net plot size :  2.4 x 4.7 m = 11.28 sq m 
Cultivars used :  Sorghum- Moti, Safflower: Sharada   
 

Treatment Shoot fly dead 
heart(%) at 28 DAE 

Stem borer dead 
hearts(%) at 50 DAE 

Shoot bug damage  
(%) at 60 DAE 

Sorghum equivalent 
yield kg/ha 

Commercial cultivar Moti without treatment 29.41 3.63 4.39 1475.94 
Seed treatment with Thiamethoxam 70 WS @ 
3g/ Kg of seed + Carbofuran 3G at 35 DAE 

16.38 2.04 2.10 1988.96 

Intercropping Sorghum + safflower (Sharada) 
with seed treatment 

30.93 3.34 4.71 1586.20 

Intercropping Sorghum + safflower with seed 
treatment with Thiamethoxam  

18.10 3.42 4.12 2287.44 

Seed treatment with Thiamethoxam + NSKE 
spray at 35 DAE 

16.15 1.47 3.74 2037.55 

Seed treatment with Thiamethoxam + 
Endosulfan 0.07 % spray at 35 DAE 

16.77 1.89 2.83 2139.85 

Farmers practice (Early sowing) 22.33 3.93 4.10 1618.60 
Mean 21.44 2.82 3.71 1876.36 
CD (p = 0-05) 2.91 0.69 1.02 105.34 

 
Annexure 1: List of collaborators from AICSIP centre 
 
Kovilpatti : Dr. V Rajaram, Sr. Entomologist, Agricultural research Station, Tamil Nadu Agricultural 

University, Kovilpatti-  628 501, Tamil Nadu. 
Dharwad : Dr Shekharappa, Entomologist, Sorghum Research Station, University of Agricultural 

Sciences, Dharwad 580 005, Karnataka. 
Bijapur : Dr RA Balikai, Principal Scientist, College of Agriculture, University of Agricultural 

Sciences, PB No. 18, Regional Research Station, Bijapur -  586 101, Karnataka. 
Parbhani  : Dr DG Daware, Sorghum Entomologist, Sorghum Research Station, Marathwada 

Agricultural University, Parbhani -431 402, Mahar ashtra. 
Rahuri : Dr AD Pawar, Sorghum  Entomologist, Sorghum Improvement Project, Mahatma Phule 

Krishi Vidyapeeth, Rahuri, Dist: Ahmednagar - 413 722, Maharashtra. 
Hyderabad : Dr. VR Bhagwat, Senior Scientist (Entomology), National Research Centre for Sorghum, 

Rajendranagar, Hyderabad 500 030, Andhra Pradesh. 
  Dr. G Shyam Prasad, Senior Scientist (Entomology), National Research Centre for 

Sorghum, Rajendranagar, Hyderabad 500 030, Andhra Pradesh. 
 
 
Annexure 2: Summary of trials allotted to AICSIP Entomology  

 
Centers Trial 

No 
Name of Trial  Entries x 

Reps 
Rows x  
4m Kovil-

patti 
Dhar-
wad 

Bija-
pur 

Rah-
uri 

Par-
bhani 

Sola-
pur 

Waran-
gal 

ICRI-
SAT 

Total 

1 AVHT- I 14 x 3  2 rows v v v v v v   6 
2 AVHT- II 21 x 3  2 rows v v v v v v   6 
3 IVHT 24 x 3  2 rows v v v v v v   6 
4 PLT-SF 17 x 3  1 Paired 

row  
 v  v  v   3 

5 SFN 18 x 3  1 row      v   1 
6 SPN-I 20 x 3  1 row  v v v v v v  6 
7 SPN-II 27 x 3  1 row v  v   v v  4 

8(a) APN/SHB Nursery 45 x 3  1 row   v v  v  v 4 
8(b) APN/SHB Nursery 45 x 3  1 row      v   1 

9 IPM 7 x 3 18 rs 7 m v v v v v v   6 
10 Pest surveillance   v v v v v    5 
11 MAS- SF 40 x 3  2 rows   v  v  v *    3 
12 RIL-SF 432 x 3 1 r of 3 m      v   1 
13 Abiotic/biotic 6 x 2 x 2 x 3 10 r x 3.5 m      v   1 

 Total   6 7 9 8 7 12 2 1  
* at NRCS, Hyderabad 
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 Annexure 3: Compliance report on the receipt of trial results from AICSIP Entomology  
 

1= Good, 2= Moderate, 3= Poor, NR= Not reported, NT = Not tested;  
* supplied to ICRISAT under ICAR-ICRISAT collaborative project. 

 
 
   
 
 
 
Annexure 4: Parameters for insect pest resistance used for recording observations  
 

Pest Crop age (days) Resistance parameters 
14 & 21 No. of seedlings with eggs 
14 & 21 No. of eggs / 10 seedlings 

Shoot fly 

21 & 28 Deadhearts (%) 
 

30 & 45  Leaf feeding score (1-9) (1= low ; 9 = high) 
30 & 45 Leaf injured plants (%) 
30 & 45 Deadheart (%) 
Before harvest No. of chaffy/broken panicles 

Stem borer 

At harvest No of productive panicles 
 

30,45 & 60 Population density rating (1-9)  (1= low; 9 = high) Sugarcane aphid 
30,45 & 60 Plant damage rating (1-9)  (1= low; 9 = high) 

 (Based on necrosis/sooty molds)  
 

30,45 & 60 Population density rating (1-9)  (1= low; 9 = high) 
45,60 & 75 Plant damage rating  (1-9)  (1= low; 9 = high) 

Shoot bug 

After harvest Grain yield/plant (g) 
 
 
 
 

S. 
No 

Trials Kovilpatti  Dharwad Bijapur Rahuri Parbhani Solapur Warangal 

1 Pest Survey  1 2 1 2 1 1 NT 
2 AVHT -I 2 1 1 1 1 2 NT 
3 AVHT -II 2 1 1 1 1 2 NT 
4 IVHT  2 1 1 1 1 2 NT 
5 PLT-SF NT 1 NT NT NT 1 NT 
6 SASBN NT NT 2 2 NT 2 NT 
7 SFN NT NT NT NT NT 2 NT 
8 SPN -I NT NT 1 v  NT 2 2 
9 SPN -II 1 NT 1 NT NT 2 2 

10 IPM 2 2 1 2 2 NT  
11 MAS-SF 2 1 1 1 1 1 NT 
 Date of receipt 23 Jan 17 Jan 8 Mar 17 Dec 14 Jan 15 Feb 8 Mar 
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V. Sorghum physiology research (Rabi 2007-08; ND-1; SD-V; 
SS Rao) 

SS Rao, VH  Ashwathama, Prabhakar, SV Nirmal, MS Shinde, JV Patil ,  VD Solunke, SS Ambekar, DCS Reddy  

Summary 
Coordinated rabi physiology program was organized at Bijapur, Parbhani, and Rahuri.  A total of four trials 
have been conducted both in rabi seasons. The objectives of the program were to identify and characterize 
key crop physiological traits that improve biomass and grain yield under receding soil moisture situation, 
besides identifying stable sources for genetic enhancement of drought tolerance.   
 
Trial 1R:  Preliminary evaluation of diverse germplasm for rabi adaptation  
 
Sources identified for earliness include IS17972, (64 d), BTx 623 (67) & BJ 111(67). Six entries recorded 
higher relative leaf water content (RWC) (>83%) than check which include  IS 6410, RSV 363, PVR 619, E 
36 x R16-3/1, RSV 975, and RSV 959.   
   
Four entries recorded high biomass than the check Maulee (128 g) which include PEC 17, E 36 x R16-3/1, 
IS 6410, and  RSV 975. Five entries with higher biomass and grain yield (>57.5 g/plant) combining stress 
tolerance traits identified  which include PEC 17, IS 18470, PEC 2, RSV 363 and RSV 959.   
 
Trial 2M & S: Evaluation of advanced drought adaptation germplasm trial entries in   
medium and shallow soils  
 
RSLG 1119 and SPV 1546 recorded higher LAI than checks. Biomass decreased in shallow soils over 
medium by 3.3 % and 38% at flowering and maturity, respectively. Cv. PVR 624, RSLG 1119 and RSV 
423 gave higher biomass than check CSV 216R and cv. RSV 423 and CRS 10 showed high biomass 
stability. 
 
RSLG 1119, CRS 10, RSSV 9, and RSV 423 were superior for RWC in shallow soil stress conditions. 
RWC has shown positive relationship with biomass and grain yield (r= 0.506*, 0.260, res.) in shallow 
stress condition. RSV 458 has shown low CSI values than check Maulee indicating its superior desiccation 
tolerance in both soils under stress conditions.  
 
Grain number/panicle, HI, and grain yield decreased in shallow soil over medium by 40%, 54%, and 68%, 
respectively.  Average grain yield ranged from 1487-2444 kg/ha and 287-1012 kg/ha in medium and 
shallow soil, respectively.  
 
RSLG 1119, CRS 10 recorded 22%, and 14.8% higher grain yields than check Maulee in medium soil. 
While in shallow soil, CRS 10 produced 14.7 % higher grain yield than check Phule Maulee. In grain yield 
stability, cv. E 36 x R16-3/1 and CRS 10 were stable across the soil depths. The rtionselahip between sink 
number and its size were found to be negative.  
 
Trial 3 M: Evaluation of sorghum plant types for root characteristics 
 
Rabi adapted entries as group recorded higher shoot mass by 35% over their SG counterparts. Maulee in 
rabi and E 36-1x R16 3/1 in SG group recorded higher root mass. In root shoot ratio, all RA types (0.43) 
were efficient (low root: shoot ratio) in producing higher shoot mass per unit root mass than SG ones 
(0.53).  RSV 458 in rabi and BJ 111 in SG recorded more root length and root number. On the other hand, 
RA types produced 41 % more grain yield than SG ones. 
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Detailed report 
 
Soils and planting: The soils where trials were planted varied from medium deep 
black (vertisols) to shallow soils. Planting was mainly done between last week of 
September and first week of October.   

Agroclimatic situation at different rabi cen ters  
(Tables Met 1- 2) 
Rahuri: The total rainfall received 546 mm from June to October. The total rainfall 
received during September middle was adequate to raise good rabi crop in medium 
soil. The distribution of rainfall was just adequate to grown the typical rabi crop. The 
rabi crop exposed to severe terminal drought stress as there were no rains received 
from Second week of October. 
 
Solapur: Solapur center received 534 mm rainfall during kharif and rabi cropping 
period and was below normal (753 mm). The rainfall distribution revealed that dry spells 
occurred in July and August. The rainfall received in September was adequate for 
sowing (186 mm), while entire October and Nov was dry there by exposing the crop to 
terminal drought. Weekly mean minimum and maximum temperatures varied from 12 -
23oC and 30-37oC, respectively. 
 
Bijapur: At Bijapur, the total rainfall received was 629 mm as against a normal of 
590mm.  The peak rainfall of 280 mm occurred during mid June. The rainfall received in 
September was just adequate to raise rabi crop provided suitable soil and water 
conservation practices are adopted. The crop did not receive the rainfall in Nov. 
coinciding panicle initiation stage followed by continuous dry period.  Hence, the rabi 
crop experienced with post-anthesis drought stress. Mean minimum and maximum 
temperatures recorded were similar to that of Solapur. The amount of rainfall received 
during rabi crop period i.e., standard week 37(mid-sept) to 5(Jan. end)) at Rahuri, 
Solpaur, and Bijapur was 300, 285, and 338, respectively.   

Trial 1R:  Preliminary evaluation of diverse germplasm for rabi adaptation  
Sixty land races of rabi germplasm lines along with temperate staygreen types were 
evaluated at Parbhani, Bijapur, Solapur, and Rahuri with the objective of preliminary 
characterization for rabi adaptation plant traits that improve productivity and stress 
tolerance. The data are presented in table’s sum1R.1 and 1R.1 – 1R.3. 
 
Mean days to flowering ranged from 64 to 84 days. In general, days to flowering values 
were higher at Rahuri (77%) than at Bijapur. Entries that flowered earlier to check 
Maulee (67d) include IS17972, (64 d), BTx 623 (67) & BJ 111(67).  Days to flowering 
have shown positive relationship with biomass and panicle dry mass (P≤0.05). In the 
medium to shallow soil ecosyastem of rabi, the genotypes that flower in about 72 days 
(Phule Maulee) should be desirable. 
 
Plant height ranged from 83 to 162 cm and all the staygreen entries were semi-tall than 
rabi adapted. Plant height had a positive relationship with biomass and grain yield 
(r=0.330* and 0.350**, res.). HI and 100-seed weight ranged from 24.0 to 63.2 % and 
2.0 to 4.0 g, respectively.  Traits associated with stress tolerance such as RWC and 
CSI varied significantly. Six entries recorded higher RWC (>83%) than check which 
include  .IS 6410, RSV 363, PVR 619, E 36 x R16-3/1, RSV 975, and RSV 959.   
   
Biomass ranged from 66 to 153 g/plant. Four entries recorded high biomass than the 
check Maulee (128 g) which include PEC 17, E 36 x R16-3/1, IS 6410, and  RSV 975. 
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Biomass has shown a high significant positive correlation with grain yield (r= 0.640**). 
Grain yield ranged from 23.3 –70.2 g/pl with a mean of 43.7g.  Five entries yielded 
significantly higher than checks (>57.5 g) include PEC 17, IS 18470, PEC 2, RSV 363 
and RSV 959.  Both 100 seed mass and HI have shown positive relationship with grain 
yield (p=0.05).  Promising entries yielded higher biomass and grain yield combining 
stress tolerance traits are presented in table 1.  
 

Table 1: Promising rabi germplasm for grain yield and drought stress tolerant 
traits, Rabi 2007-08 (mean of 3 locations  

 

CSI: Chlorophyll stability Index; RWC: Relative water content 
 

Trial 2M & S: Evaluation of advanced drought adaptation germplasm trial entries in medium 
and shallow soils 
(Table 2M sum.1-sum.2 and 2M1- 2M .1- 2M.4) 
Thirteen advanced rabi-adapted genotypes along with three checks have been 
evaluated in both medium (≥60 cm soil depth) and shallow soils (≤45 cm soil depth) at 
Bijapur, Parbhani, and Rahuri. Plant Breeders and Physiologists from NRCS, Rahuri, 
Solapur, and Parbhani have contributed these materials for this trail based on their 
superior performance in the station and state MET trials. The checks included are CSV 
216R (deep soil), M 35-1 (deep soil), and Maulee (shallow to medium soil). All the 
entries tested in this trial were in the flowering duration range of 72-82 days.  
 
Soil moisture status:  Soil moisture content recorded at flowering from the top 0-15 
and 15-30cm at all centers was below wilting point indicating the prevalence of terminal 
soil drought conditions at these locations in medium and shallow soils.  The details of 
the soil moisture are presented in table 2.  Soil moisture data indicated that the crop 
had suffered from terminal soil drought stress at all centers. Hence, unless the 
genotype avoids or tolerate terminal drought in rabi receding soil moisture situation, leaf 
area, biomass and grain yields decrease considerably. Under such situation, identifying 
genotypes that produce high grain yield per GS3 day (rate and duration of grain filling) 
is important.  

S.  
No 

Entry Days 
to flow 

(d) 

Days to 
mat  
(d) 

100 seed 
wt 
(g) 

Total 
biomass  
(g/plant) 

Plant 
height 
(cm) 

Panicle dry 
wt. at mat 
(g/plant) 

RWC 
flow 
.(%) 

CSI 
flowg  

Grain 
yield  

(g/plant) 

R 

1 IS 6410 70.5 124 3.33 128.9 152 89 87.3 0.162 51.9 7 
2 IS 18470 72.0 127 2.48 100.5 162 96 79.5 0.145 58.8 3 
3 PEC 2 80.5 130 4.08 106.8 141 87 80.0 0.414 58.8 4 
4 PEC 17 77.5 129 3.96 152.7 139 106 77.8 1.201 70.2 1 
5 RSV 357 73.0 127 4.07 96.2 124 71 80.8 0.032 51.1 10 
6 RSV 363 73.0 126 3.81 86.1 133 50 84.0 0.270 67.5 2 
7 PVR 619 76.0 129 2.78 109.7 130 56 94.2 0.026 52.7 6 
8 E 36xR16-3/1 74.0 127 3.12 132.3 122 94 93.3 0.298 51.8 8 
9 RSV 975 75.5 131 3.46 128.8 131 110 91.4 0.082 51.8 9 

10 RSV 959 78.5 132 3.50 111.5 161 80 89.1 0.112 58.2 5 
 Mean of checks          
 Maulee 66.8 119 3.12 104.6 145 72 82.8 0.1 47.4  
 M 35-1 72.4 123 3.84 108.9 142 84 81.9 0.2 50.8  
 CSV 14R 70.6 122 3.20 103.6 142 73 80.0 0.2 46.7  
 CSV 216R 75.7 127 3.25 128.2 153 92 78.8 0.2 57.5  
 Grand Mean 73.4 125.9 3.09 99.4 133 66.5 81.3 0.3 43.7  
 CV (%) 1.3 0.7 4.0 4.6 12.6 5.9 3.3 22.1 5.3  
 CD (0.05) 1.0 0.9 0.1 4.6 4.9 3.9 2.7 0.1 2.3  
 Minimum  64 118.0 2 66 83 34 37 0 23  
  Maximum  84 132.0 4 153 162 110 95 1 70  
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Table 2.0 Soil moisture particulars for advanced drought adaptation germplasm 
trial - Rabi season 2007/08. 

 
Rahuri 

Medium   Shallow soil 
S. 
No Particulars 

0-15 15-30cm 30-60 cm   0-15 cm  15-30 cm 
I Soil moisture content (%)     
 a. At planting 24.0 26.8 27.1  19.8 19 
 b. At Panicle initiation 18.1 18.2 19.4  18.4 19.2 
 c. At 50% flowering 15.6 15.9 17.0  16.6 18.4 
 d. At maturity  13.7 14.3 15.4  10.4 12.6 
II Available soil moisture content (%)     
 a. At planting 39 60 62  50 45 
 b. At Panicle initiation 0.0 0.0 0.0  41 46 
 c. At 50% flowering 0.0 0.0 0.0  30 41 
 d. At maturity  0.0 0.0 0.0  0.0 0.0 

III. Field capacity (%) 32.1    27.9  
IV Wilting point (%) 18.9    11.7  
V Bulk density (g/cc) 1.25 1.29   1.32  

Rainfall during crop period (mm)     
VI 

(standard week 38th - 5th) 
663 mm     

VII Date of sowing 25/09/07     14/9/2007 

 
Plant stand, crop phenology and plant height (Table 2M.1-2M.2 and 2S.1):  
Average crop stand recoded was 1.3 and 0.81 lakhs/ha at final thinning   and 1.0 and 
0.70 lakhs/ha at maturity in medium and shallow soil, respectively. Plant stand at 
maturity had shown high positive significant correlations (P ≤0.05) with sink number in 
both soils depths. The plant stand observed at maturity in shallow soil was 55 and 47 % 
of normal indicating the problem of crop establishment due to biotic and aboitc stress 
conditions in rabi situation. The corresponding values in the medium soil were 85 and 
67 %, respectively.  In both soils, IS 23399 x NR 1349 and RSV 458 were early in 
flowering than check Maulee.  Similar trend was observed for days to maturity also. 
Plant height ranged from 171 to 209 cm in medium and 135 -153 cm in shallow soils. 
RSV 423 showed plant height stability in stress conditions.  
  
Leaf area and biomass (Table 2M. 2 and 2S.1): Leaf area index (LAI) varied from 
2.96-4.01 in medium and 2.27-3.52 in shallow soils. RSLG 1119 and SPV 1546 
recorded higher LAI than checks. LAI decreased by 17.3 % in shallow over medium. 
Leaf area had shown a high positive correlation (P ≤0.05) with biomass in both soils. 
While its relationship with grain yield was negative in shallow soils (r= -0.620, p ≤0.05). 
 
Biomass differed significantly at flowering and maturity and it decreased in shallow soils 
over medium by 3.3 % and 38% at flowering and maturity, respectively. At maturity, 
PVR 624 and RSV 423 gave higher biomass than check CSV 216R in medium soil, 
while in shallow, RSV 423 and RSLG 1119 produced 17.7 and  6.1% higher biomass 
than check. Entries RSV 423 and CRS 10 showed high biomass stability than checks.  
 
Crop water status, stomatal frequency, and chlorophyll stability index (Tables 
2M.2-2.M.3 and 2S.2):  Crop water status in terms of relative water content (RWC) 
recorded at flowering varied significantly and it was ranged from 69 to 79% in medium 
and 52-86% in shallow soil. RSLG 1119, CRS 10, RSSV 9, and RSV 423 recorded 
superior RWC in shallow soil stress conditions. RWC has shown   positive relationship 
with biomass and grain yield (r= 0.506*, 0.260, res.) in shallow soil condition only, 
where the development of water stress is rapid. Stomatal frequency varied significantly 
at Rahuri. Significantly higher stomata were recorded on the lower leaf surface than 
upper in both soil types. 
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Chlorophyll stability index (CSI) recorded at flowering varied significantly and it was 
ranged from 0.080 to 0.450 in medium and 0.095 to 0.585 in shallow soils. RSV 458 
has shown low CSI values than check Maulee indicating its superior desiccation 
tolerance in both soils under stress conditions. CSI had shown negative correlation with 
100- seed mass in both soils.  
 
Sink potential, grain yield and its components. (Tables 2M.3 – 2M.4 and 2S.2):  
Sink potential (grain number per panicle & m2), 100-seed weight, and harvest index (HI) 
varied significantly. The decrease in grain number/panicle, HI, and grain yield in 
shallow soil over medium was 40%, 54%, and 68%, respectively.  In sink potential, 
RSLG 1119, and SPV 1546 produced significantly higher grain number than M35-1 
(13% and 9% more res.). 
 
Grain yield varied significantly at all locations in both soil depths. Average grain yield 
ranged from 1487-2444 kg/ha and 287 -1012 kg/ha in medium and shallow soil, 
respectively. RSLG 1119, CRS 10 recorded 22%, and 14.8% higher grain yields than 
check Maulee in medium soil. While in shallow soil, CRS 10 produced 14.7 % higher 
grain yield than check Phule Maulee, and the difference is statistically significant. As 
regards grain yield stability is concerned, E 36 x R16-3/1 and CRS 10 were stable 
across the soil depths. In stover yields, SPV 1546, RSV 458 and CRS 9 in medium soil 
and RSLG 1119 and SPV 1546 in shallow soils were found promising.. Both RSLG 
1119 and SPV 1546 have shown stability in stover production in stress conditions. 
 
Yield components, HI and 100-seed weight had shown significant correlations (P≤0.05) 
with grain yield. On the other hand, the relationship between sink number and its size 
were found to be negative. Similarly, grain yield per GS3day which indicates the rate of 
grain growth had shown very high significant positive correlation with grain yield in both 
medium and shallow soil (r =0.999** 0.998** resp.) indicating the need for selection of 
genotypes with high rate of grain growth in rabi receding soil moisture situation where 
progress in soil water and temperature stresses are faster especially during post-
anthesis stage.  

Trial 3 M: Evaluation of sorghum plant types for root characteristics 
Thirteen sorghum genotypes including eight rabi-adapted (RA) and six staygreen (SG) 
ones were characterized for key root traits that contribute survival under drought stress.  
Entries were evaluated in the root structures created above the ground and the 
required depth (1.0 m) and compaction were maintained by filling the vertisol. 
 
Shoot mass, root mass, root length, root shoot ratio, root number varied significantly 
(Table 3M.1). Rabi adapted entries as group recorded higher shoot mass by 35% over 
their SG counterparts. Maulee in  rabi and E 36-1x R16 3/1 in SG group recorded higher 
root mass.  As regards root shoot ratio, all RA types (0.43) were efficient (low root: 
shoot ratio) in producing higher shoot mass per unit root mass than SG ones (0.53).  
RSV 458 in rabi and BJ 111 in SG recorded more root length and root number. On the 
other hand, RA types produced 41 % more grain yield than SG ones. 
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VI. Sorghum agronomy research (Rabi 2007-08; ND-1; SD-VI; 
MS Raut) 

MS Raut, SS Rao, OC Lokhande, BD Biradar, AD Pawar, SS Angadi, Sudha Rani, Ponnuswamy  
 

Summary 
During Rabi 2007-08 season, following field experiments were conducted in coordinated Agronomy 
programme at different AICSIP cooperating centers.  
 

1. Evaluation of advanced rabi sorghum entries at different levels of fertilize r under rainfed 
conditions in deep, shallow-medium soil and irrigated conditions 

Evaluation of rabi sorghum entries to levels of fertilizers: Response of rabi sorghum to levels of fertilizer was 
significant in deep soil and irrigated conditions, while, there was no response in shallow to medium soils. 
The magnitude of response in terms of kg grain / kg fertilizer nutrient added was 12.98 kg in  0 to 60:30 kg 
NP/ha fertilizer level in deep soil and 8.26kg in  0 to 80:40kg NP/ha fertilizer level under irrigated conditions. 
In shallow to medium soil, the response to 0 to 40:20 kg NP/ha fertilizer level was 2.37 kg grain / kg nutrient. 
 

Performance of rabi sorghum genotypes: In deep soil rainfed condition, CSV-216R (2792 kg/ha) out yielded 
than M35-1 (2275 kg/ha). In shallow-medium soil conditions, grain yields did not differ significantly. However, 
test hybrid SPH 1449 recorded marginally superior grain yield (1141 kg/ha) than CSH 15R (1105 kg/ha). 
Similarly, SPH 1449 recorded higher stover yield (3031 kg/ha), followed by SPV 1680 (2952 kg/ha) and 
Phule Maulee (2695 kg/ha) than check CSH 15R (2609 kg/ha).   
 
In irrigated conditions, cv. PKV-Kranti produced the maximum grain yield (3429 kg/ha), followed by SPH 
1501 (3275 kg/ha), CSV 216R (3174 kg/ha) and SPH 1449 (3165 kg/ha). Both test hybrids, SPH 1449 and 
SPH 1501 were on par with CSV 216R and produced  9.2 and 13.0 % higher grain yield than check CSH 
15R (2899 kg/ha). PKV-Kranti, produced 22.0, 8.0 and 15.7 % higher grain yield than M35-1, CSV 216R and 
CSV 18R (2813, 3174 and 2963 kg/ha, respectively).  
 
Test hybrid SPH 1449 produced 9.2%, 8.7% higher grain yield in irrigated and deep, respectively, than CSH 
15R and it gave 14.6% more stover yield than CSH 15R in deep soil.  
 
2. Methods of improving soil water holding capacity in fallow- rabi sorghum cropping system 
Grain yield of rabi sorghum (cv.CSV 216R) was not affected significantly due to different tillage levels. Mould 
board ploughing gave 9.0% higher grain yield (2976 kg/ha) than shallow tillage (2719 kg/ha). Green 
manuring with Dhaincha recorded significantly highest grain yield (3109 kg/ha) than manuring with Sunhemp 
and Glyricidia.  
 
3. Integrated nutrient management (INM) for soybean–rabi sorghum double cropping system 
Studies on INM for soybean – rabi sorghum sequence indicated that application 75% RDF + 2.5 t/ha FYM to 
soybean revealed maximum grain yield of succeeding rabi sorghum (3333 kg/ha) compared to 100% RDF 
(3182 kg/ha) FYM, and Glyricidia. Similarly, in soybean – rabi sorghum sequence, rabi sorghum responded 
up to 75% RDF there, by saving of fertilizer nutrients of 15:15:00 kg NPK/ha (25% RDF). 
 
4. Response of rabi sorghum genotypes to different fertility levels and moisture conservation 
practices 
Moisture conservation practice through compartmental bunding (CB), however, recorded  14.7 and 12.0 % 
higher grain and stover yields, respectively than to flat-bed (2704 and 6125 kg/ha grain and stover yields, 
respectively). Similarly, 100% RDF and 75% RDF + 2.5 t/ha FYM gave 27.4 and 15.3% higher grain yield 
than farmers practice (2540 kg/ha). The grain yields ranged from 2.8 to 3.1 t/ha among the genotypes and 
none was superior to check CSV 216R. 
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5. Effect of organic farming practices on productivity of rabi sorghum (cv CSV 18R) and soil health 
Application 100% RDF (60:30:30 kg NPK/ha) resulted in the highest grain yield (2848 kg/ha) which is on par 
with 75% RDF + 3 t/ha FYM + Azospirillum  + PSB (2624 kg/ha). Both FYM @ 6 t/ha (2345 kg/ha) and green 
manuring with Dhaincha / Sunhemp (2231 kg/ha) were significantly superior to control (1859 kg/ha).  
 
6. Yield maximization in rabi sorghum 
Highest grain yield potential of 4123 kg/ha was recorded by cv. PKV-Kranti, in combination of adequate 
irrigations (five irrigations i.e., at 35, 55, 65, 75 and 85 days after sowing) and 100% RDF (80:40:40 kg 
NPK/ha) followed by SPV 1626.  
 
Effect of optimum fertilizer over farmer practice (3351 and 3419 kg/ha grain yield, respectively) was not 
significant. However, adequate irrigation (five irrigations) management treatment was significant over limited 
irrigations (protective) and the former (3351 kg/ha) gave 15% higher grain yield than latter (3147 kg/ha). 
PKV-Kranti and SPV 1626 maintained significant superiority over hybrid check CSH 15R (3159 kg/ha).  
 
Distinctly superior combination treatments at different centre include; Parbhani: PKV-Kranti + Farmer 
Practice + optimum irrigation (5968 kg/ha), Rahuri: SPV 1626 + 100% RDF optimum irrigations (3889 
kg/ha), Solapur: CSH-15R + 10 kg N + 3 t/ha FYM + optimum irrigation (4778 kg/ha), and Dharwad and 
Tandur: PKV-Kranti + 100% RDF + optimum irrigations (3796 and 4967 kg/ha, respectively). 
 

Detailed report 

Trial 3.1 (R) A: Evaluation of advanced Rabi sorghum entries at different levels of fertilizer 
under rainfed conditions in deep soil 
A field experiment comprising 21 treatments with combinations of 3 fertility levels viz., native fertility, 50% 
RDF and 100% RDF (RDF-60: 30:00 Kg N:P:K20/ha) and three promising genotypes from AVHT viz. SPH 
1449, SPV1501, SPV1762 along with check   M35-1, CSH 15R  and CSV 216R was conducted. The 
experiment was laid out in split- plot design with fertility levels as main plots and genotypes as subplots with 
3 replications. The experiment was conducted at Parbhani, Rahuri, Dharwad and Tandur during rabi 2007-
08.  
 
Response to levels of fertility:  In deep soil, grain yield recorded were 2061 kg/ha with no fertilizer and it 
was increased significantly both at 30:15 (2569 kg/ha) and 60:30 fertility levels (2840 kg/ha). The magnitude 
of response was 16.9 kg grain/kg nutrient at 0 to 30:15 fertility levels and 12.98 kg grain/kg nutrient at 0 to 
60:30 kg level of fertilizer. Plant height, HI and 100- seed weight favorably increased with increasing levels 
of fertilizer from 0 to 60:30 Kg N+P2O5 /ha.  
 
Performance of genotypes: None was superior to check CSV 216R among test entries. While, CSV 216R 
registered 2792 kg/ha of grain yield and significantly out-yielded the M35-1 (2275 kg/ha), and CSH 15R 
(2356 kg/ha) but was on par with CSV 18R. Test hybrids SPH 1449, SPH 1501 were on par with CSH 15R. 
However, SPH 1449 produced 8.7% higher grain yield than CSH 15R (2356 kg/ha). In stover yields, CSV 
18R and CSV 216R were on par (7757 vs. 7439 kg/ha) but, significantly superior to others. SPH 1449 (7093 
kg/ha) pr oduced 14.6 % higher stover yield than CSH 15R (6190 kg/ha). 
 
The harvest index varied from 25.9 to 28.5% among the genotypes. In plant height, CSV 216R (213 cm) 
grew tall followed by CSV18R and SPV1762. Plant height in test hybrids varied from 192 to 195 cm.  The 
interaction between fertility level and rabi sorghum genotypes was significant at Rahuri (Table 3.1(R) A.2). 
The results revealed a significant response of hybrids up to 60:30 kg N+P2O5 / ha, while, it was up to 30:15 
kg N+P 2O5 / ha in CSV 216R and CSV 18R. 
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Table 3.1(R) A.1: Phenology, grain and stover yields of advanced rabi sorghum entries at different 
levels of fertilizers under rainfed condition in deep soil 

(Mean of Parbhani, Rahuri, Dharwad and Tandur) 
 

Treatments Days to 50% 
flowering 

Plant 
height (cm) 

Grain yield 
(kg/ha) 

Stover yield 
(kg/ha) 

Harvest 
Index (%) 

100 seed wt 
(g) 

Plant stand at 
harvest (000/ha) 

Fertility levels 
No-fertilizer 
(native fertility) 

73 195 2061 6347 25.24 3.11 147 

30:15:00  
(50% RDF) 

72 201 2569 6922 27.8 3.16 147 

60:30:00  
(100% RDF) 

72 206 2840 7667 28.2 3.22 145 

CD (0.05) NS 11.0 470 844 NS 0.13 NS 
Genotypes 
SPH 1449 74 192 2561 7093 27.1 3.19 153 
SPH 1501 68 195 2568 6611 28.4 3.10 147 
SPV 1762 72 202 2352 6910 25.9 3.02 154 
CSV 216R 75 213 2792 7439 28.2 3.23 141 
M35-1 72 199 2275 6849 26.2 3.30 146 
CSH 15R 68 194 2356 6190 28.5 3.13 144 
CSV 18R 78 209 2525 7757 25.4 3.17 141 
CD (0.05) 4.0 11.0 296 609 NS NS 6.0 

RDF: Recommended dose of fertilizer 
 

Table 3.1(R) A.2: Grain yield of advanced rabi sorghum entries at different fertility  
levels at Rahuri (F ×  G interaction) 

 

    Fertility levels Genotype 
No-fertilizer 

(native fertility 
30:15:00 

(50% RDF) 
60:30:00 

(100% RDF 
Mean 

SPH 1449 2747 3724 4239 3570 
SPH 1501 2740 3639 4132 3504 
SPV 1762 1698 3498 3652 2949 
CSV 216R 3148 4163 4256 3856 
M35-1 2606 2747 3186 2846 
CSH 15R 2613 2891 3783 3096 
CSV 18R 2641 3728 3783 3384 
Mean 2599 3484 3861 3315 

CD for comparing; GT at some different fertility level – 404; Fertility level – 452;  
RDF: Recommended dose of fertilizer 

 

Trial 3.1 (R) B: Evaluation of advanced rabi sorghum entries at different levels of fertilizer 
under rainfed conditions in shallow-medium soil 
Shallow to medium soil:  Grain Yields in advanced rabi sorghum entries were not influenced significantly 
due to fertilizer levels of 20:10 and 40:20 kg N+P2O5 / ha compared to control in shallow to medium soils. 
Grain and stover yields were ranged 975-1070 and 2654-2741 kg/ha at different levels of fertilizer.  Grain 
yields among genotypes did not differed significantly. However, test hybrid SPH 1449 recorded marginally 
superior grain yield (1141 kg/ha) than CSH 15R (1105 kg/ha), M35-1 (1038 kg/ha) and Phule Maulee (1018 
kg/ha). Similarly, SPH 1449 recorded higher stover yield (3031 kg/ha), followed by SPV 1680 (2952 kg/ha) 
and Phule Maulee (2695 kg/ha) than checks CSH 15R (2609 kg/ha) and M35-1 (2536 kg/ha). HI among the 
genotypes ranged from 25.9 to 32.8%. SPH 1449 produced 16.2% higher stover yield than CSH 15R (2609 
kg/ha) with almost similar grain yields.  
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Table 3.1 (R) B.1: Growth and yields of rabi sorghum entries at different levels of fertilizer under 
rainfed conditions in Solapur 

 

Treatments Days to 50% 
flowering 

Plant height 
(cm) 

Grain yield 
(kg/ha) 

Stover yield 
(kg/ha) 

Biological 
yield (kg/ha) 

Harvest Index 
(%0 

Plant stand at 
harvest (000/ha) 

Fertility levels (N + P2 O5) 
Native fertility 73 140 975 2741 3716 27.4 104 
20:10 73 143 1047 2654 3701 31.0 114 
40:20 74 143 1070 2721 3791 29.1 108 
CD (0.05) NS NS NS NS -- NS NS 
Rabi sorghum entries 
SPH 1449 74 146 1141 3031 4172 28.2 114 
SPV 1680 78 141 1078 2952 4030 27.6 106 
SPV 1672 73 137 884 2624 3508 25.9 104 
SPV 1709 69 142 951 2489 3440 30.6 108 
M35-1 75 139 1038 2536 3574 32.8 119 
CSH 15R 72 140 1105 2609 3714 31.2 109 
Phule Maulee 71 149 1018 2695 3713 27.8 112 
CD (0.05) 3.0 NS NS NS -- NS NS 

RDF: Recommended dose of fertilizer 
 

Trial 3.1 (R) C: Evaluation of advanced rabi sorghum entries for yield potential and fertility 
response under irrigated conditions 
Response to fertilizers: In irrigated condition, rabi sorghum responded significantly up to 80:40:00 kg 
NPK/ha than control and 40:20:00 kg NPK/ha fertilizer. Highest grain and stover yields were obtained at 
80:40:00 kg NPK/ha fertility levels (3406 and 4747 kg/ha grain and stover yields, respectively). The 
magnitude of increase at high fertility level was 24.0 and 20 % higher than control (2745 and 3953 kg grain & 
stover yield, respectively). Grain yield response up to 80:40:00 kg NPK/ha fertility level over control was 8.26 
kg grain / nutrient. 
 
Performance of genotypes:  Among the test hybrids and varieties, PKV-Kranti produced the maximum 
grain yield (3429 kg/ha), followed by SPH 1501 (3275 kg/ha), CSV 216R (3174 kg/ha) and SPH 1449 (3165 
kg/ha). The least grain yield was recorded by SPV 1762 (2755 kg/ha). Among the test hybrids, SPH 1449 
and SPH 1501 were on par with CSV 216R and produced  9.2 and 13.0 % higher grain yield than check 
CSH 15R (2899 kg/ha).  PKV-Kranti, produced 22.0, 8.0 and 15.7 % higher grain yield than M35-1, CSV 
216R and CSV 18R (2813, 3174 and 2963 kg/ha, respectively). CSV 18R produced highest stover yield 
(4949 kg/ha) followed by DSV 5, PKV-Kranti and CSV 216R. Among the hybrids SPH 1501 recorded 
maximum stover yield (4173 kg/ha) followed by CSH 15R (3914) and SPH-1449 (3880 kg/ha). PKV-Kranti 
produced high biomass yield (8241 kg/ha) followed by DSV 5, CSV 18R and CSV 216R.  
 

Table 3.1(R) C.1: Phenology, grain and stover yields of rabi sorghum as influenced by  
fertility levels under irrigated conditions (mean of Parbhani, Rahuri and Solapur) 

 
Treatments Days to 

50% 
flower 

Plant 
height 
(cm)  

Grain 
yield 

(kg/ha) 

Stover yield 
(kg/ha) 

Total 
biomass 
(kg/ha) 

Harvest 
index 

100- seed 
weight (g) 

Plant stand 
(000/ha) 

Fertility levels 
No-fertilizer (native fertility) 77 190 2745 3953 6698 41.7 3.71 110 
40:20 (50%RDF) 77 197 3071 4362 7433 42.0 3.90 115 
80:40 ( 100% RDF) 77 198 3406 4747 8153 42.6 3.93 119 
CD (0.05) NS NS 148 267 -- 0.94 NS 4 
Genotypes 
SPH 1449 75 183 3165 3880 7045 45.8 3.87 115 
SPH 1501 75 187 3275 4173 7448 46.6 3.87 108 
SPV 1762 76 191 2755 3885 6640 42.1 3.61 119 
CSH 15R 76 186 2899 3914 6813 43.1 3.82 113 
M35-1 75 183 2813 4135 6948 40.9 3.87 114 
CSV 18R 79 208 2963 4949 7912 37.3 3.89 116 
DSV 5 80 204 3191 4898 8089 39.8 3.77 116 
PKV Kranti 78 209 3429 4852 8281 41.6 3.95 112 
CSV 216R 80 206 3174 4500 7674 42.0 3.98 116 
CD (0.05) 4.0 10.0 381 646 -- 3.2  0.23 NS 
RDF: Recommended dose of fertilizer 
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Trial 4.1: Methods of improving soil water holding capacity in fallow-Rabi sorghum cropping 
system 
Effect of tillage: Grain yield of rabi sorghum (cv.CSV 216R) was not affected significantly due to different 
tillage levels. However, mould board ploughing gave maximum grain yield (2719 kg/ha) which was 9.0 % 
higher than shallow tillage (2719 kg/ha). While, Chisel tillage practice recorded 6.51% higher grain yield than 
shallow tillage. On the other hand, Chisel tillage practice produced higher stover yield (7052 kg/ha) which 
was on par with mould board ploughing and also superior to shallow tillage. Deep ploughing and chisel 
ploughing gave 22.3 and 21.0 % higher stover yield than shallow ploughing (5767 kg/ha). 
 
Effect of organic amendments (green manures): Green manuring with Dhaincha recorded significantly 
highest grain yield (3109 kg/ha) than manuring with Sunhemp and Glyricidia. Similar trend was also 
observed (7265 kg/ha) which was significantly higher than green manuring with Sunhemp and Glyricidia. 
Grain yield components were not affected significantly due to different organic amendments. 
 

Table 4.1.1: Phenology, grain and stover yields of rabi sorghum (cv CSV-216R) as influenced by  
tillage level and organic amendments (mean of Rahuri, Dharwad and Tandur) 

 

Treatments 
  

Days to 
50% 

flower 

Plant 
height 
(cm) 

Grain 
yield 

(kg/ha) 

Stover 
yield 

(kg/ha) 

Total 
biomass 
(kg/ha) 

Harvest 
index 

100- 
seed 

weight (g) 

Plant stand 
(000/ha) 

Tillage 
Shallow tillage 78 200 2719 5767 8486 34.39 3.17 133 
Deep (Mould board 
ploughing 

77 202 2976 6984 9960 31.89 3.25 136 

Chisel ploughing 78 207 2898 7052 9950 31.15 3.25 137 
CD (0.05) NS NS NS 1004 -- 1.72 NS NS 
Organic amendments 
Sunhemp  78 201 2848 6355 9203 33.68 3.20 136 
Dhaincha 77 206 3109 7265 10374 31.66 3.28 138 
Glyricida  78 201 2637 6183 8820 32.09 3.20 133 
CD (0.05) NS NS 252 460 -- NS NS NS 
 
The harvest index did not vary due to green manuring treatments. Higher 100-seed weight was recorded 
with Glyricidia treatment at Rahuri (3.45 g) and Dharwad (3.11g) compared to the Sunhemp and Dhaincha.  
At Coimbatore, the significantly higher grain yield (2042 kg/ha) was recorded with fallow -sorghum compared 
Sunhemp-Sorghum (1922 kg/ha) (Table 4.1.2). Disc ploughing recorded maximum grain yield (2154 kg/ha) 
followed by mould board ploughing (1999 kg/ha) and country plough (1794 kg/ha). Similarly, disc ploughing 
yielded higher stover (9.9 t/ha) with high benefit cost ratio of 1.45. 
 

Table 4.1.2: Grain and stover yields of sorghum as influenced by tillage practices and  
green manuring at Coimbatore 

 

Treatments Grain yield (Kg/ha) Stover yield (t/ha) B:C cost ratio 
Tillage practices 
Country plough 1794 8.8 1.31 
Mould board plough  1991 9.9 1.38 
Disc plough 2154 9.6 1.45 
CD (0.05) 55.1 0.56 -- 
Green manuring 
Fallow Sorghum 2042 10.0 1.41 
Sunhemp Sorghum 1922 8.8 1.35 
CD (0.05) 82.0 0.54 -- 

 

Trial 4.2: Integrated nutrient management (INM) for soybean -Rabi sorghum double cropping 
system 
A field experiment has been initiated during Kharif 2007 and continued in rabi 2007-08 too. The treatments 
comprising four INM treatments to soybean in Kharif viz. organic source– FYM @ 5 t/ha, inorganic source-
100% RDF (30:60:30 kg/ha NPK), 50% organic + 50% inorganic (2.5 t/ha FYM + 50% RDF) and Glyricidia 
@ 5 t/ha and 4 fertility levels to rabi sorghum viz. no fertilizer, 50, 75 and 100% RDF (80:40:40 kg/ha NPK).  
The experiment was conducted in split-plot design with INM to soybean in Kharif as main plot treatments 
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and fertility levels to rabi sorghum as subplots with 3 replications. The experiment was conducted at 
Parbhani, Solapur and Tandur. 
 

Performance of soybean:  The seed yield of soybean was highest (1856 kg/ha) with INM (75% RDF + 2.5 
t/ha FYM) followed by FYM and Glyricidia (Table 4.2.1). 
 

Effect of soybean (INM) on rabi sorghum:  The rabi sorghum preceded by soybean given with INM of 
75% RDF (22.5:45:22.5 kg NPK/ha) and 2.5 t/ha of FYM recorded the maximum grain yield by rabi sorghum 
(3333 kg/ha) compared to 100% RDF (3182 kg/ha). Similarly, grain yield rabi sorghum were 15-18 % lower 
due to FYM or Glyricidia alone compared to 75% RDF + 2.5 t/ha (3333 kg/ha). 
 
Response to levels of fertilizer:  Rabi sorghum responded significantly up to 60:30:30 kg NPK/ha. The 
magnitude response to 40:20:20, 60:30:30 and 80:40:40 kg NPK/ha was 9.6, 11.0 and 9.5 kg grain/ kg 
nutrient, respectively than with no fertilizer  (2610 kg/ha). Similarly, the highest stover yield was recorded with 
80:40:40 kg NPK/ha (7519 kg/ha) which was 35.4 % higher than with no fertilizer (5552 kg/ha). 

 
 

Table 4.2.1: Response of rabi sorghum cv. CSV18R to levels of fertilizers preceded by organic 
manuring to soybean in a Soybean – Rabi sorghum cropping sequence  

(Mean of 3 locations-Parbhani, Solapur and Tandur) 
 

Treatments 
 

Days to 
50% 

flower 

Plant 
height 
(cm) 

Grain 
yield 

(kg/ha) 

Stover 
yield 

(kg/ha) 

Total 
biomass 
(kg/ha) 

HI 
(%) 

100- seed 
weight 

(g) 

Plant stand 
(000/ha) 

Seed yield 
of soybean 

(kg/ha) 
INM of Soybean 
FYM 5 t/ha 75 193 2920 6556 9476 31.02 3.54 172 1614 
100%RDF (30:60:30 kg/ha 
NPK) 

75 194 3182 6580 9762 32.84 3.42 167 1590 

75%RDF+2.5 t/ha FYM  76 195 3333 7043 10376 32.51 3.48 170 1856 
Glyricidia-green lopping @ 
5 t/ha   

76 192 2807 6528 9335 30.00 3.51 166 1603 

CD(0.05) NS NS NS NS -- NS NS NS NS 
Fertility levels to rabi sorghum 
No Fertilizer 78 195 2610 5552 8162 32.16 3.74 172 -- 
50% RDF(40:20:20 NPK) 76 195 2993 6477 9470 31.67 3.37 169 -- 
75% RDF(60:30:30 NPK) 75 192 3273 7159 10432 31.56 3.47 166 -- 
100% RDF (80:40:40 
kg/ha NPK)  

75 191 3366 7519 10885 30.96 3.36 168 -- 

CD (0.05) NS NS 376 907 --- NS NS NS -- 
RDF: Recommended dose of fertilizer  

Trial 4.3: Response o f rabi sorghum genotypes to different fertility levels and moisture 
conservation practices 
This experiment was initiated from rabi 2007-08 season. Mean data of Dharwad and Tandur are presented 
in Table 4.3.1. The variation in phenology, grain and stover yields in rabi sorghum genotypes due to 
moisture conservation practices were not significant.  Moisture conservation practice through compartmental 
bunding, however, recorded  14.7 and 12.0 % higher grain and stover yields, respectively than to flat-bed 
(2704 and 6125 kg/ha grain and stover yields, respectively).  Similarly, variation in grain and stover yields 
due to different fertilizer levels was not significant. 100% RDF and 75% RDF + 2.5 t/ha FYM gave 27.4 and 
15.3% higher grain yield than farmers practice (2540 kg/ha). Similar trend was observed with respect to 
stover yield too.  The grain yields ranged from 2.8 to 3.1 t/ha among the genotypes and none was superior 
to check CSV 216R.  
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Table 4.3.1: Phenology, grain and stover yields of rabi sorghum genotypes as influenced by  
different moisture conservation practices and fertility levels 

(Mean of 2 locations – Dharwad and Tandur)  
 

Treatments Days to 
50% 

flower 

Plant 
height 
(cm) 

Grain 
yield 

(kg/ha) 

Stover 
yield 

(kg/ha) 

Total 
biomass 
(kg/ha) 

HI 
(%) 

100 
seed 

weight (g) 

Plant stand 
(000/ha) 

Moisture Conservation Practices  
Compartmental Bunding  73 214 3101 6857 9958 31.63 2.84 173 
Flat-bed 73 210 2704 6125 8829 31.57 2.74 174 
CD (0.05) -- NS NS NS -- NS NS NS 
Levels of Fertilizers  
100% RDF (60:30:30 
NPK/ha)  

73 214 3237 7091 10328 31.57 2.86 174 

75% RDF + 2.5 t/ha FYM  73 214 2930 6532 9462 31.63 2.80 173 
Farmers Practice (10 kg 
N + 3 t/ha FYM)  

74 208 2540 5851 9391 31.60 2.72 172 

CD (0.05) -- NS NS 1060 -- NS 0.05 NS 
Genotypes 
CSV 216R 74 222 3075 6844 9919 31.51 2.71 172 
PKV Kranti  72 212 3049 6528 9577 32.09 2.85 172 
M35-1 72 201 2730 6083 8813 31.97 2.84 174 
CSV 18R 76 213 2757 6510 9267 30.82 2.77 175 
CD (0.05) -- NS 316 573 -- NS 0.04 NS 

RDF: Recommended dose of fertilizer 

Trial 5.1: Effect of organic farming practices on productivity of rabi sorghum (cv CSV 18R) 
and soil health 
This experiment was initiated in rabi 2007-08. Effect of various organic amendments were tried with rabi 
sorghum cv. CSV 18R in rainfed conditions at Parbhani, Rahuri, Dharwad and Tandur. The organic farming 
practices comprised of FYM @ 6 t/ha or vermicompost (T1), Green manuring (Dhaincha / Sunhemp / 
Glyricidia) (T2), 75% RDF + 3 t/ha FYM + Azospirillum + PSB (T3), 100% RDF (60:30:30 NPK/ha) (T4), 
Control Farmer Practice (T5) and sequential cropping -crop rotation (T6). The experiment was laid out in 
RCBD with four replications. Application 100% RDF (60:30:30 kg NPK/ha) resulted in the highest grain yield 
(2848 kg/ha) followed by 75% RDF + 3 t/ha FYM + Azospirillum + PSB (2624 kg/ha). Both FYM @ 6 t/ha 
(2345 kg/ha) and green manuring (2231 kg/ha) were significantly superior to control (1859 kg/ha). Similar 
trend was noted for stover yield (Table 5.1.1). 
 

Table 5.1.1: Phenology, grain and stover yields of rabi sorghum cv CSV -216R at different organic 
farming practices (Mean of Parbhani, Rahuri, Dharwad and Tandur), Rabi 2007-08  

 
 

Treatments 
Days to 

50% 
flower 

Plant 
height 
(cm) 

Grain 
yield 

(kg/ha) 

Stover  
yield 

(kg/ha) 

Total 
biomass 
(kg/ha) 

Harvest 
index 

100-seed 
weight (g) 

Plant 
stand 

(000/ha) 
T1 81 187 2345 5834 8179 28.7 3.05 174 
T2 81 190 2231 5601 7832 28.7 3.06 170 
T3 82 201 2624 6557 9181 28.6 3.10 171 
T4 82 202 2848 7378 10226 27.8 3.15 171 
T5 81 206 1859 5178 7037 26.4 3.15 164 
T6 83 190 1971 5090 7061 27.9 3.04 170 
CD (0.05) NS NS 457 1070 -- NS NS NS 

T 1 : Organic farming practice - FYM @ 6 t/ha or Vermicompost @2 t/ha;   
T 2 : Green Manuring (Dhaincha / Sunhemp / Glyricidia) (in situ / cut and carry system) 
T 3 : 75% RDF - FYM @ 3 t/ha + Azospirillum + PSB;    
T 4 : 100% RDF; 
T 5 : Farmers Practice 
T 6 : Green gram / Black gram / Cowpea - Rabi Sorghum -sequence cropping or Pigeonpea / Groundnut / Soybean –  
   Rabi Sorghum - crop rotation 
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Trial 6.1: Yield maximization in rabi sorghum 
Maximum yield potential of rabi sorghum can be realized by growing high yielding cultivars i.e., CSH 15R, 
CSV 18R, SPV 1626 and PKV-Kranti with a combination of optimum fertilizer level (80:40:40 kg NPK/ha) 
and adequate irrigation (5 irrigations one each at PI, Boot leaf, 50% flowering, Milk stage and dough). This 
experiment was conducted at Parbhani, Rahuri, Solapur, Dharwad and Tandur in Rabi 2007-08. 
 
Highest grain yield potential of 4123 kg/ha was recorded by cv. PKV-Kranti, in combination of adequate 
irrigations and 100% RDF (80:40:40 kg NPK/ha) followed by SPV 1626 at adequate irrigation plus 100% 
RDF (3973 kg/ha), and PKV-Kranti at adequate irrigation and farmer practice (10 kgN + 3 t/ha FYM) (3761 
kg/ha). Effect of optimum fertilizer over farmer practice (3351 and 34 19 kg/ha grain yield, respectively) was 
not significant. However, adequate irrigation (five irrigations) management treatment was significant over 
limited irrigation (protective) one and the former (3351 kg/ha) gave 15% higher grain yield than latter (3147  
kg/ha). Except CSV 18R, both rabi sorghum varieties i.e., PKV-Kranti and SPV 1626 maintained significant 
superiority over hybrid check CSH 15R (3159 kg/ha).  
 
Treatment combinations of PKV-Kranti + 100% RDF + optimum irrigation also resulted in maximum stover 
yield (7500 kg/ha), followed by CSV 18R + 100% RDF + optimum irrigation (7407 kg/ha). Distinctly superior 
combination treatments at different centre include; Parbhani: PKV-Kranti + Farmer Practice + optimum 
irrigation (5968 kg/ha), Rahuri: SPV 1626 + 100% RDF optimum irrigations (3889 kg/ha), Solapur: CSH-15R 
+ 10 kg N + 3 t/ha FYM + optimum irrigation (4778 kg/ha), and Dharwad and Tandur: PKV-Kranti + 100% 
RDF + optimum irrigations (3796 and 4967 kg/ha, respectively). 
 

Table 6.1.1. Phenology, grain and stover yields of rabi sorghum cultivars as influenced by fertilizer 
and irrigation levels (Mean of Parbhani, Rahuri, Solapur, Dharwad and Tandur), Rabi 2007-08 

 
Treatments 

 
Days to 

50% 
flower  

Plant 
height 
(cm) 

Grain 
yield 

(kg/ha) 

Stover 
yield 

(kg/ha) 

Total 
biomass 
(kg/ha) 

Harvest 
index 

100- 
seed 

weight (g) 

Plant 
stand 

(000/ha) 
Fertilizer level 
100% RDF (80:40:40 kg 
NPK/ha) 

78 195 3419 6848 10267 33.1 3.29 168 

Farmer Practice (10 kgN + 
3 t/ha FYM) 

79 194 3351 6416 9767 34.2 3.27 167 

CD (0.05) NS NS NS NS -- NS NS NS 
Irrigation level 
Protective irrigation 78 193 3147 6364 9511 33.0 3.25 167 
Optimum irrigation 79 197 3626 6900 10526 34.3 3.31 168 
CD (0.05) NS NS 216 NS -- NS NS NS 
Cultivars 
CSH  15R 73 182 3159 5820 8979 35.1 3.19 168 
CSV 18R 82 199 3099 7004 10103 30.8 3.41 168 
SPV 1626 80 195 3545 6624 10169 34.5 3.24 168 
PKV-Kranti 79 202 3739 7080 10819 34.2 3.29 167 
CD (0.05) 3.0 7.0 298 583 -- 2.2 1.3 NS 
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Annexure 1: List of Collaborators from AICSIP centre 
 
 

NRCS   : Dr. MS Raut, Principal Scientist & PI (Agronomy) 
Hyderabad            Dr. SS Rao, Principal Scientist  
                                Dr. Prabhakar, Principal Scientist 
                           
Assisted by :     Mr. DCS Reddy, Research Associate NRCS 
                                           Mr. OV Ramana, T-6, Technical Officer (Statistics), NRCS  

                            
 
Parbhani  :         Dr. OC Lokhande, Sorghum Agronomist, Sorghum Research Station 
   Marathwada Agricultural University, Parbhani 431 402, MS. 
 
Bijapur  : Dr. BD Biradar, AICSIP , Regional Agrilcutural Research S tation 
    University of Agricultural Sciences, Bijapur 586 101, Karnataka. 
 
Rahuri  :   Dr. AD Pawar , Sorghum Improvement Project, MPKV, Rahuri 413722. 
 
Dharwad  :         Dr. SS Angadi, Senior Scientist, MARS,UAS,Dhrwad-5 
 
Tandur   :            Dr. Sudharani, Agronomist, ARS, ANGRAU, Tandur, RR Dist., AP 
 
Coimbatore :      Dr. Ponnaswamy, TNAU, Coimbatore 
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VII. Frontline demonstration on sorghum (Rabi 2007-08; ND-1; 
SD-VII; B Subbarayudu) 

B Subbarayudu, Chari Appaji, MS Raut, OC Lokhande, AD Pawar, Sudha Rani, Ponnuswamy 

Summary 
The Front Line Demonstrations (FLD) on sorghum during the rabi 2007-08 covered 329.2 ha (allotted 800 ha; 
shortfall is due to lack of receipt of funds in time) in all the major sorghum growing states of the country. The 
programme involved 657 farmers in two sorghum growing zones, in 25 districts, and in 205 villages. The 
improved cultivars demonstrated in Front Line Demonstrations  viz.; CSV 14, CSV 18 , CSV 216R, CSV 22R; CO 
(S)-28, CSV-17, PKV-Kranti, Vasudha, Phule Chitra, Parbhani Moti, SPV1626, Maulee, DSV 4, DSV 5, SPH 1449 
and M 35-1 standard farmers local checks viz.; Periyamanjal Cholam, K-8, M35-1, CSV 18 R, SPV 1626 and 
Dagadi used in farmer’s practice. Farmers were identified in consultation with the local bodies/groups, state 
department of agriculture, Krishi Vignan Kendrays and Non- Governmental Organizations (NGOs) in all villages of 
the country. Farmers followed all recommended agronomic practices to raise the crop successfully.   
 

Table 1:  Yield in FLD vis-à-vis Farmer’s practice (Zone wise) in rabi 2007-08 
 

S. No. State FLD yields 
(kgs/ha) 

Farmers Yields 
(kgs/ha) 

Yield Gap % 

Zone-I 
1. Andhra Pradesh 
2. Tamil Nadu 

1933 1453 24.83 

Zone-II 
1. Maharas htra 
2. Karnataka 

2101 1179 43.88 

 All India* 2076 1252 39.69 
* Indicates that the analysis carried out on the basis of number of farmers 

Detailed report 
 

Introduction: The Front Line Demonstrations (FLD) on sorghum in rabi  2007-08 covered 329.2 ha out of the 
allotted 800 ha in all the major sorghum growing states of the country. The programme involved in 657 
farmers in two sorghum growing zones, 25 districts and in 205 villages of the country. The improved cultivars 
demonstrated in Front Line Demonstrations  viz.; CSV 14, CSV 18 , CSV 216R, CSV 22R; CO (S)-28, CSV-
17, PKV-Kranti, Vasudha, Phule Chitra, Parbhani Moti, SPV1626, Maulee, DSV 4, DSV 5, SPH 1449 and M 
35-1 whereas Periyamanjal Cholam, K-8, M35-1, CSV 18 R, SPV 1626 and Dagadi used in farmer’s 
practice. Farmers were identified in consultation with the local people, state department of agriculture, Krishi 
Vignan Kendrays and Non Governmental Organizations (NGO’s) in all villages of the country. Farmers 
followed all agronomic practices to raise the crop successfully.   

 
Results: The targeted technical programme for the rabi 2007-08 of Front Line Demonstrations on rabi 
sorghum was as under (Table1). In rabi 2007-08, 625 farmers were benefited. The highest number of (433) 
farmers conducted Front Line Demonstrations in Maharashtra whereas the least number of farmers (43) 
carried out in Tamil Nadu and the details of l farmers in four states are given in Table 2. 
  

Table 2: Technical program targeted for Front Line Demonstrations on sorghum 
 

State Centre No. of demo 
(ha) Rabi 

Total Demo I 
CSV-22R* 

Demo II 
CSV-18R** 

State release 

Andhra Pradesh Tandur 50 50 25 25 -- 
Parbhani 125 125 25 75 PKV-Kranti* (50) 
Rahuri 125 125 25 75 PKV-Kranti* (50) 
Akola 75 75 25 25 PKV-Kranti* (25) 

Maharashtra  

CRS Solapur 100 100 25 50 PKV-Kranti* (25) 
Dharwad 100 100 25 25 50 Karnataka 
Bijapur 100 100 25 25 50 

Gujarat Surat 25 25 5 5 15 
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State Centre No. of demo 
(ha) Rabi 

Total Demo I 
CSV-22R* 

Demo II 
CSV-18R** 

State release 

Madhya Pradesh  Indore 25 25 15 10 -- 
Coimbatore 25 25 5 5 K-11 (15) Tamil Nadu 
Kovilpatti  50 50 10 10 K-11 (30) 

 Total  800 800 210 330 460 
 

     Table 3. State-wise allocates and achievements and details of cultivars used in Front Line 
Demonstrations on sorghum 

 
State Centre No. of ha 

(Target) 
Achievements 

(ha) 
No. of 

beneficiaries 
Cultivars demonstrated Checks used 

Andhra Pradesh Tandur 50 50.00 50 CSV 18 R, CSV 216 R Local 
Coimbatore 25 25.00 25 CSV 18R, CSV-22R, CO(S) 28 Periyamanjal Cholam Tamil Nadu 
Kovilpatti 50 18.00 18 * CSV-17  K-8 
Rahuri 125 47.20 116 Vasudha, P. Chitra, CSV 22 M 35-1, Local, SPV-1626 
Solapur 100 63.60 159 CSV-22R, PKV- Kranti, CSV-18R, 

Maulee, DSV-5,  
M 35-1 and Dagadi 

Parbhani 125 54.80 127 CSV-18R, PKV- Kranti, Parbhani 
Moti, SPV 1626  

Local 

Maharashtra 

Akola 75 31.00 31 PKV-Kranti, Vasudha, P.Chitra, 
CSV 22 

M 35-1, CSV 18, Local, 
SPV 1626 

Karnataka Bijapur 100 100.00 103 DSV-5, CSV-216R, CSV-18,  CSV 
22, DSV-4, Vasudha 

M 35-1 

 Total  800 389.60 629   
 * Indicates that 18 farmers adopted improved cultivar in the FLD trails and remain farmers adopted local cultivar at Kovilpatti, Tamil Nadu (K-8) 
 

Table 4: Details of Front Line Demonstrations on rabi sorghum covered in different states 
   
 
 
 
 
 
 
 
 
 
 
 

Grain yields:  The Front Line Demonstrations on sorghum covered in 25 districts of country revealed that 
the maximum grain yield recorded with Dhule district farmers of Maharashtra (61.07 q/ha) and minimum 
(11.50 q/ha) with Buldana district farmers of Maharashtra. Of all the four states, Maharashtra recorded 
maximum grain yields (22.64 q/ha) whereas the least (13.86 q/ha) with the Karnataka. Overall, the Front 
Line Demonstrations on sorghum revealed that adoption of improved cultivars farmers achieved the average 
grain yield of 1933 kg/ha and their practice with 1453 kg/ha in Zone I (Andhra Pradesh and Tamil Nadu). 
The Zone II farmers achieved comparatively high average grain yields in Front Line Demonstrations (2101 
kg/ha) and in farmer’s practice with 1179 kg/ha.  
 

Table 5: State-wise grain yield gap between FLD’s and farmer’s practice 
 

Grain y ield Stover yield States 
FLD yield 

(q/ha) 
Farmers 
practice 

yield (q/ha) 

Difference  
kg/ ha 

Yield gap 
(%) 

 

FLD  (q/ha) Farmers 
practice  

(q/ha) 

Yield gap 
(%) 

Andhra Pradesh 21.52 12.97 855 60.26 40.84 33.15 18.82 
Tamil Nadu 16.79 15.03 176 10.48 22.74 65.00 -65.01 
Maharashtra 22.64 11.72 1092 48.26 47.97 36.08 24.78 
Karnataka 13.86 12.06 180 12.98 29.60 23.59 20.30 
Mean 20.76 12.24 852 41.04 42.75 36.50 - 

 
 

Zone No. States Centre No. of 
districts 

No of 
villages 

No. of FLDs 

Andhra Pradesh Tandur 1 15 50 
Coimbatore 1 13 25 

S No. 
 
1 Zone –  I  

Tamil Nadu 
Kovilpatti 1 6 50 (18*) 
Akola 4 18 31 
Parbhani 7 29 127 
Rahuri 8 55 116 

Maharashtra 

Solapur 2 38 159 

 
 
2 

Zone –  II  

Karnataka Bijapur 1 31 103 
Total 2 4 8 25 205 629 
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  Table 6: Zone wise FLDs yields and farmer’s grain yields in rabi 2007-08 
 

Sl. 
No. 

State FLD yields 
(kg/ha) 

Farmer’s yields 
(kg/ha) 

Yield gap % 

Zone-I 
1. Andhra Pradesh 
2. Tamil Nadu 

1933 1453 24.83 

Zone-II 
1. Maharashtra 
2. Karnataka 

2101 1179 43.88 

 All India* 2076 1252 39.69 
 
Grain yield gap: Overall, national average of the FLDs on sorghum grain yield was 2076 kg/ha; and in 
farmers practice (1252 kg/ha) with the grain yield gap of 39.69 %. The national average of stover yields of 
Front Line Demonstrations on sorghum recorded 42.75 q/ha and 36.50q/ha in farmer’s practice with stover 
yield gap of 14.61%. The Andhra Pradesh and Tamil Nadu state farmers (Zone I) grain yield gap (24.83 %) 
is comparatively lower than that of Maharashtra and Karnataka farmers (43.88%). Overall, at national level 
the average grain yield gap of 824 kg/ha recorded.     
 

Stover yield: In Zone I the average grain and fodder yields of improved cultivars recorded were 1933 kg/ha, 
while the grain yields with farmers practice recorded was 1453 kg/ha, resulting to enhancement of grain 
yields of 24.83%. zone II (Maharashtra/Karnataka) the average grain yields of improved cultivars recorded 
were 2101 Kg/ha, while that of farmers practice is 1179 kg/ha.  The details of Front Line Demonstrations 
carried out since its inception (2002-03) has shown in Table 7, state wise recommended hybrids and 
varieties for rabi season given in Table 8 and yield of sorghum cultivars demonstrated in rabi  season shown 
in Table 9.  
  
Conclusions 

 

1. The national average of grain yield under FLD (rabi 2007-08) was 2076 kg/ha, against the figure for 
farmer’s practice, 1252 kg/ha. Thus, the grain yield gap was 40%. The national average stover yields in 
FLD was 4.3 t/ha and 3.6 t/ha in farmer’s practice) yield gap of 14.61%).  

2. The Andhra Pradesh and Tamil Nadu state farmers grain yield gap (24.83 %) is comparatively lower 
than that of Maharashtra and Karnataka farmers (43.88%). The grain yield gap of Zone II suggesting 
that improvement of fodder sorghums in Maharashtra and Karnataka whereas in Zone I priority could be 
given on grain sorghums. 

3. Over all, at national level , front- line demonstrations on rabi sorghum indicated that adoption of improved 
cultivars resulted the enhancement of 824 kg/ha grain and 625 kg/ha stover yields. 

4. The frontline demonstrations on are farmer s fields are only a pilot scale in nature. These results only 
indicate that there is possibility of increasing the yields of sorghum there by increase the income to the 
farmer with the introduction of the improved cultivars on a large scale in the state clubbed with timely 
transfer of technology and availability of inputs for following the recommended package of practice by 
the farmers. The yield gap analysis indicated the gap between possible yields obtained by the farmers 
and any increase in the yields can be achieved through seed replacement of the existing cultivars with 
improved cultivars. The lesser the yield gap higher is the chance for acceptability of the technology by 
the farmers.  
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Table 7: Details of front-line demonstrations conducted since its inception 
 

Year Targets No.of 
demon 

conducted 

Number of  beneficiaries Cultivars Demonstrated 

 Kharif Rabi Summer Total  Kharif Rabi 
2002-03 356 (356 Kharif 

only)  
402 402 0 0 402 CSH16,17,18,CSV 15 

and State rel 
- 

2003-04 1700 (925 Kharif 
and 775 Rabi) 

1595.4 1303 989 0 2292 CSH16,17,and18 and 
CSV 15 and State rel 

CSH15R,19R,CSV216R, and 
State rel 

2004-05 500 (300 Kharif 
and 775 Rabi) 

643.8 838 350 0 1188 CSH16,17,and18 and 
CSV 15 and State rel 

CSH15R,19R,CSV216R, and 
State rel 

2005-06 400 393.5 265 235 0 500 CSV15,CSH16,SPV16
29, and State 

CSV216R,18R, and State rel. 

2006-07 200 207.5 498 0 0 498 SPV1626, CSV17 and 
State rel 

 
-- 

2007-08    625  625  CSV 216, CSV 18, Vasudha, 
PKV Kranti, DSV 5, Maulee 
and state release cultivars 

 Total 3242.2 3306 2199 0 5505   
(Source: Report of Front Line Demonstrations on Sorghum, National Research Centre for Sorghum, Hyderabad: 2006-07) 

 
 

Table 8: State wise recommended hybrids and varieties for rabi season  
 

Hybrids Varieties State releases States  
CSH 15R CSH 19R CSV 216R SWATI M35-1 DSV 4 K8 9-13 

Andhra Pradesh  R R R R R NR NR NR- 
Tamil Nadu R R R R R R R NR 
Maharashtra  R R R R R R R R 
Karnataka R R R R R R NR R 
Gujarat R R R R R R NR NR 
Madhya Pradesh R R R R R R NR NR 

R Indicates that recommended and NR Indicates that not recommended 
 
 
 

Table 9: Yields of sorghum cultivars demonstrated in rabi season 
   

Yield (q/ha) S. 
No 

Name of the 
variety/hybrid 

Notification No./ date 
of release 

Year of 
release 

Originating 
breeding institute  

Duration 
(days) Grain Fodder 

Hybrids 
1 CSH 15R (SPH 677)  SO349(E)20/5/96 1996 NRCS, Hyderabad 118 35 90 
2 CSH19R (SPH110R) 821(E) dt.13.9.2000 2000 Dr. PDKV, Akola 117 30 60 

Varieties 
1 CSV 14R S.O.814(E) 4/11/92 1992 NRCS, Hyderabad 117 22 55 
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Complete farmer -wise details of frontline demonstrations on sorghum   
  

 Name   Area 
(ha) 

Village Name of the gram 
panchayat 

District State Details of 
technology 

Grain yld. 
(q/ha) 

Stover yld. 
q/ha) 

Check Grain yld. 
(q/ha) 

Stover yld. 
(q/ha) 

Zone –  I 
Centre : Tandur       (Andhra Pradesh) 
Bal Reddy M. 1.0 Gopalpur  Gopalpur Ranga Reddy A. P. CSV-18R 16 32 Local 13 34 
Gopal Reddy B. 1.0 Gopalpur  Gopalpur Ranga Reddy A. P. CSV-18R 18.5 35 Local 12.5 30 
Devendra Reddy B. 1.0 Gopalpur  Gopalpur Ranga Reddy A. P. CSV-18R 21 42 Local 15 33 
Pentappa B. 1.0 Gopalpur  Gopalpur Ranga Reddy A. P. CSV-18R 18 33 Local 11 30 
Gal Reddy B. 1.0 Gopalpur  Gopalpur Ranga Reddy A. P. CSV-18R 16 28 Local 13.5 23 
Basanth Reddy B. 1.0 Parvatpalli  Parvatpalli Ranga Reddy A. P. CSV-18R 15 29 Local 11 24 
Seenu Reddy A. 1.0 Parvathpalli  Parvathpalli Ranga Reddy A. P. CSV-18R 18 35 Local 13.5 28 
Patel A.C. 1.0 Parvathpalli  Parvathpalli Ranga Reddy A. P. CSV-18R 19 39 Local 12.5 32 
Ramulu C. 1.0 Manthangoud  Manthangoud Ranga Reddy A. P. CSV-18R 14.5 33 Local 9 25 
Chandrappa E. 1.0 Gopalpur  Gopalpur Ranga Reddy A. P. CSV-18R 16 35 Local 11.5 30 
Ramappa E. 1.0 Gopalpur  Gopalpur Ranga Reddy A. P. CSV-18R 20 44 Local 14 32 
Chandrappa B. 1.0 Gopalpur  Gopalpur Ranga Reddy A. P. CSV-18R 19 40 Local 15 35 
Ramulu B. 1.0 Gopalpur  Gopalpur Ranga Reddy A. P. CSV-18R 17 37 Local 11 32 
Srinivasu Reddy B. 1.0 Gopalpur  Gopalpur Ranga Reddy A. P. CSV-18R 18.5 39 Local 12.5 32 
Vennappa P. 1.0 Gopalpur  Gopalpur Ranga Reddy A. P. CSV-18R 21 47 Local 15 36 
Narayana D. 1.0 Thattepalli  Thattepalli Ranga Reddy A. P. CSV-216R 26 47 Local 13.5 29 
Ramulu D. 1.0 Thattepalli  Thattepalli Ranga Reddy A. P. CSV-216R 24 42 Local 15 38 
Balkrishna P. 1.0 Konapur  Konapur Ranga Reddy A. P. CSV-216R 27 45 Local 14.5 37 
Narayana Reddy F. 1.0 Jingurai Jingurai Ranga Reddy A. P. CSV-216R 24 40 Local 11.5 30 
Chandanna B. 1.0 Rudraam Rudraam Ranga Reddy A. P. CSV-216R 25.5 43 Local 13 34 
Bicharna N. 1.0 Rudraam Rudraam Ranga Reddy A. P. CSV-216R 20 38 Local 11 33 
Krishna Reddy S. 1.0 Caencaram Caencaram Ranga Reddy A. P. CSV-216R 24 44 Local 11.5 33 
Veerappa L. 1.0 Rudraam Rudraam Ranga Reddy A. P. CSV-216R 27 49 Local 13 35 
Balraj M. 1.0 Rudraam Rudraam Ranga Reddy A. P. CSV-216R 24 43 Local 11 30 
Laxmanna M. 1.0 Rudraam Rudraam Ranga Reddy A. P. CSV-216R 26 44 Local 13 37 
Shivkumar E. 1.0 Sirigirpet Sirigirpet Ranga Reddy A. P. CSV-216R 22 37 Local 13 33 
Vijayakumar B. 1.0 Sirigirpet Sirigirpet Ranga Reddy A. P. CSV-216R 25 40 Local 14 37 
Anna B. 1.0 Jingurthy Jingurthy Ranga Reddy A. P. CSV-216R 20 35 Local 10.5 30 
Sreekanth Reddy P. 1.0 Jingurthy Jingurthy Ranga Reddy A. P. CSV-216R 21 36 Local 13.5 36 
Mallappa V. 1.0 Gopalpur Gopalpur  Ranga Reddy A. P. CSV-216R 24.5 42 Local 11.5 31 
Ballappa K. 1.0 Gopalpur Gopalpur  Ranga Reddy A. P. CSV-216R 27 51 Local 15.5 35.8 
Maneppa V. 1.0 Gopalpur Gopalpur  Ranga Reddy A. P. CSV-216R 24 44 Local 11 33 
Laksmi S. 1.0 L. Road Tandur   L. Road Tandur  Ranga Reddy A. P. CSV-216R 22 40 Local 13 35 
Narsimulu B. 1.0 Rudraam Rudraam Ranga Reddy A. P. CSV-216R 24.5 44 Local 13.5 37 
Nagappa K. 1.0 Gopalpur Gopalpur  Ranga Reddy A. P. CSV-216R 21 39 Local 14 37 
Anjaiah S.  1.0 Sanglam Khurdu Sanglam Khurdu Ranga Reddy A. P. CSV-216R 19 38 Local 13 35 
Rayappa M.  1.0 Aggarur Aggarur Ranga Reddy A. P. CSV-216R 20 41 Local 14 35 
Bilari Lal S. 1.0 Navangi Navangi Ranga Reddy A. P. CSV-216R 21 41 Local 12 35 
Shyam Lal S. 1.0 Navangi Navangi Ranga Reddy A. P. CSV-216R 24 44 Local 12.5 30 
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 Name   Area 
(ha) 

Village Name of the gram 
panchayat 

District State Details of 
technology 

Grain yld. 
(q/ha) 

Stover yld. 
q/ha) 

Check Grain yld. 
(q/ha) 

Stover yld. 
(q/ha) 

Babu Lal S. 1.0 Navangi Navangi Ranga Reddy A. P. CSV-216R 22 44 Local 13.5 36 
Narsa Reddy K. 1.0 Navangi Navangi Ranga Reddy A. P. CSV-216R 18.5 40 Local 12.5 31 
Seekanth Reddy F. 1.0 Jingurthy Jingurthy Ranga Reddy A. P. CSV-216R 24 47 Local 15 38 
Mallappa V.  1.0 Gopalpur Gopalpur Ranga Reddy A. P. CSV-216R 22 41 Local 10 30 
Ealappa K. 1.0 Gopalpur Gopalpur Ranga Reddy A. P. CSV-216R 24.5 54 Local 13.5 36 
Maneppa V. 1.0 Gopalpur Gopalpur Ranga Reddy A. P. CSV-216R 22 46 Local 13 34 
Laxmi S. 1.0 L. Road Tandur L. Road Tandur Ranga Reddy A. P. CSV-216R 24 48 Local 14.5 37 
Narsimulu B. 1.0 Rudraram Rudraram Ranga Reddy A. P. CSV-216R 20 39 Local 13 35 
Nagappa K. 1.0 Gopalpur Gopalpur Ranga Reddy A. P. CSV-216R 24 42 Local 14 37 
Anjaiah S. 1.0 Sanglam Khurdu Sanglam Khurdu Ranga Reddy A. P. CSV-216R 22 40 Local 16.5 38 
Rayappa M.  1.0 Aggarur  Aggarur Ranga Reddy A. P. CSV-216R 23 46 Local 15 34 
Centre : Coimbatore   (Tamil Nadu)  
Nanjukutty N. 1.0 Udayam Palayam Udayam Palayam Coimbatore T.N. CSV-18R 14.3 36 P. Cholam* 6.9  43.8 
Nanjukutty N. 1.0 Udayam Palayam Udayam Palayam Coimbatore T.N. CSV-18R 13.7 34.3 P. Cholam 7.1  42.4 
Shivkumar S. 1.0 Vellanapatti Vellanapatti Coimbatore T.N. CSV-18R 13.3 34 P. Cholam 7.2  43 
Venugobal K. 1.0 Vellanapatti Vellanapatti Coimbatore T.N. CSV-18R 13.6 33 P. Cholam 6.8  43 
Gopal S. 1.0 Vellanapatti Vellanapatti Coimbatore T.N. CSV-18R 14 34 P. Cholam 6.8  41 
Venkidsamy N. 1.0 C. Vedamatti C. Vedamatti Coimbatore T.N. CSV-22R 14.1 33 P. Cholam 7.2  43.4 
Shanmuga Sundaram M.  1.0 Vilankurichi Vilankurichi Coimbatore T.N. CSV-22R 13.6 34.3 P. Cholam 7.1  44.3 
Mani K. 1.0 Vilankurichi Vilankurichi Coimbatore T.N. CSV-22R 14.3 33.5 P. Cholam 6.3  39 
Prakasam M. 1.0 Keeranam Pudhu 

Palayam 
Keeranam Pudhu 
Palayam 

Coimbatore T.N. CSV-22R 14.3 36.5 P. Cholam 6.9  42.8 

Gurusamy K. 1.0 Keeranam Pudhu 
Palayam 

Keeranam Pudhu 
Palayam 

Coimbatore T.N. CSV-22R 13.5 34.5 P. Cholam 6.8  42 

Chinnan S. 1.0 Onni Palayam Onni Palayam Coimbatore T.N. CO (S) 28 13.8 35 P. Cholam 6.8  43.5 
Murugan P. 1.0 Onni Palayam Onni Palayam Coimbatore T.N. CO (S) 28 14.3 36 P. Cholam 7.4  44 
Palani R. 1.0 Onni Palayam Onni Palayam Coimbatore T.N. CO (S) 28 14 35 P. Cholam 7.3  44 
Rangan V. 1.0 Onni Palayam Onni Palayam Coimbatore T.N. CO (S) 28 14.2 37.6 P. Cholam 6.8  43 
Ovan K. 1.0 Onni Palayam Onni Palayam Coimbatore T.N. CO (S) 28 13.6 36 P. Cholam 7.3  43.6 
Kittammal C. 1.0 Onni Palayam Onni Palayam Coimbatore T.N. CO (S) 28 13.9 34 P. Cholam 6.6  39 
Palanisamy C. 1.0 Onni Palayam Onni Palayam Coimbatore T.N. CO (S) 28 13.7 34.7 P. Cholam 6.6 39.5 
Selvaraj P. 1.0 Pudhupudur Pudhupudur Coimbatore T.N. CO (S) 28 12.7 31 P. Cholam 6.5  39.6 
Premavathy M. 1.0 Govanoor Govanoor Coimbatore T.N. CO (S) 28 13.1 32 P. Cholam 6.8  40.5 
Dhamotharasamy C. 1.0 Palaya pudur  Palaya pudur Coimbatore T.N. CO (S) 28 13.8 36 P. Cholam 6.4  41 
Annadurai R.  1.0 Blichi Blichi Coimbatore T.N. CO (S) 28 13.8 35 P. Cholam 6.7  40.5 
Ponnusamy R. 1.0 Blichi Blichi Coimbatore T.N. CO (S) 28 13.6 34.5 P. Cholam 6.4  40.7 
Rajeswari V. 1.0 Pudupudur Pudupudur Coimbatore T.N. CO (S) 28 13.4 32 P. Cholam 6.5  40.8 
Palanisamy D. 1.0 Idikarai Idikarai Coimbatore T.N. CO (S) 28 14 35.5 P. Cholam 6.7  41 
Sivasamy P. 1.0 S.C. Palayam S.C. Palayam Coimbatore T.N. CO (S) 28 13 34 P. Cholam 7.1  44 
Centre : Kovilpatti   (Tamil Nadu) 
Rajeswari.S 1.0 North Thittankulam North Thittankulam Tuticorin T.N. CSV- 17 25.8 62 -- -- -- 
Mahalingam.S 1.0 North Thittankulam North Thittankulam Tuticorin T.N. CSV -17 19.2 62 -- -- -- 
Rajandren.G 1.0 North Thittankulam North Thittankulam Tuticorin T.N. CSV -17 19.8 67 -- -- -- 
Petchimuthu K. 1.0 South Thittankulam South Thittankulam Tuticorin T.N. CSV- 17 23.3 67 -- -- -- 
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 Name   Area 
(ha) 

Village Name of the gram 
panchayat 

District State Details of 
technology 

Grain yld. 
(q/ha) 

Stover yld. 
q/ha) 

Check Grain yld. 
(q/ha) 

Stover yld. 
(q/ha) 

Vinayagamurthy   K. 1.0 South Thittankulam South Thittankulam Tuticorin T.N. CSV- 17 21.2 67 -- -- -- 
Indira V. 1.0 South Thittankulam South Thittankulam Tuticorin T.N. CSV- 17 17.5 63 -- -- -- 
Ponnuraj M.  1.0 South Thittankulam South Thittankulam Tuticorin T.N. CSV- 17  20.3 63 -- -- -- 
Lingasamy V. 1.0 South Thittankulam South Thittankulam Tuticorin T.N. CSV -17  21.4 61 -- -- -- 
Subramaniam S. 1.0 South Thittankulam South Thittankulam Tuticorin T.N. CSV -17  20.5 68 -- -- -- 
Ponnusamy S. 1.0 South Thittankulam South Thittankulam Tuticorin T.N. CSV -17  21.3 67 -- -- -- 
Pauldurai S. 1.0 South Thittankulam South Thittankulam Tuticorin T.N. CSV -17  22.1 63 -- -- -- 
Ponnuthai P. 1.0 South Thittankulam South Thittankulam Tuticorin T.N. CSV -17  21.1 63 -- -- -- 
Geabal S. 1.0 South Thittankulam South Thittankulam Tuticorin T.N. CSV -17  19.8 66 -- -- -- 
Ponnusamy I. 1.0 Chidambarapuram Chidambarapuram Tuticorin T.N. CSV- 17 24.3 63 -- -- -- 
Aamaranath K. 1.0 Kalugasalapuram Kalugasalapuram Tuticorin T.N. CSV- 17 16.8 67 -- -- -- 
Murugasen S. 1.0 Kalugasalapuram Kalugasalapuram Tuticorin T.N. CSV- 17 20.5 64 -- -- -- 
Perumal M. 1.0 Kalugasalapuram Kalugasalapuram Tuticorin T.N. CSV- 17 22.3 67 -- -- -- 
Alagarsamy V. 1.0 Pandavarmangalam Pandavarmangalam Tuticorin T.N. CSV- 17 21.5 65 -- -- -- 
Perumal K. 1.0 Pandavarmangalam Pandavarmangalam Tuticorin T.N. -- -- -- K -8 22.3 75 
Petchimuthu M. 1.0 Pandavarmangalam Pandavarmangalam Tuticorin T.N. -- -- -- K -8 19.5 73 
Karuppasamy C. 1.0 Avalnatham  Avalnatham Tuticorin T.N. -- -- -- K -8 31.5 87 
Sunderajan, L.S. 1.0 North Thittankulam North Thittankulam Tuticorin T.N. -- -- -- K -8 29.5 83 
Govindaraj.V 1.0 North Thittankulam North Thittankulam Tuticorin T.N. -- -- -- K -8 22.4 85 
Gurusamy.P 1.0 North Thittankulam North Thittankulam Tuticorin T.N. -- -- -- K -8 21.5 82 
Rengasamy.S 1.0 North Thittankulam North Thittankulam Tuticorin T.N. -- -- -- K -8 25.5 85 
Sundaram.V 1.0 South Thittankulam South Thittankulam Tuticorin T.N. -- -- -- K -8 21.6 86 
Madasamy S. 1.0 South Thittankulam South Thittankulam Tuticorin T.N. -- -- -- K -8 22.3 74 
Madasamy S. 1.0 South Thittankulam South Thittankulam Tuticorin T.N. -- -- -- K -8 20.7 81 
Durairaj S. 1.0 South Thittankulam South Thittankulam Tuticorin T.N. -- -- -- K -8 19.7 76 
Mariappan N. 1.0 South Thittankulam South Thittankulam Tuticorin T.N. -- -- -- K -8 21.5 81 
Pushpavalli P. 1.0 Chidambarapuram Chidambarapuram Tuticorin T.N. -- -- -- K -8 22.5 76 
Perummalammal C.  1.0 Chidambarapuram Chidambarapuram Tuticorin T.N. -- -- -- K -8 23.7 73 
Jeyaprakash.V 1.0 South Thittankulam South Thittankulam Tuticorin T.N. -- -- -- K -8 23.1 86 
Doss V. 1.0 South Thittankulam South Thittankulam Tuticorin T.N. -- -- -- K -8 19.2 88 
Iyyammal M. 1.0 South Thittankulam South Thittankulam Tuticorin T.N. -- -- -- K -8 19.7 90 
Mayandi M.  1.0 South Thittankulam South Thittankulam Tuticorin T.N. -- -- -- K -8 18.5 8.9 
Jeganathan P. 1.0 South Thittankulam South Thittankulam Tuticorin T.N. -- -- -- K -8 17.8 82 
Madasamy K. 1.0 South Thittankulam South Thittankulam Tuticorin T.N. -- -- -- K -8 18.9 83 
Velammal S. 1.0 South Thittankulam South Thittankulam Tuticorin T.N. -- -- -- K -8 17.7 87 
Chennasamy M. 1.0 South Thittankulam South Thittankulam Tuticorin T.N. -- -- -- K -8 17.2 86 
Kannan K. P. 1.0 South Thittankulam South Thittankulam Tuticorin T.N. -- -- -- K -8 18.4 85 
Karuppiah I. 1.0 Chidamb arapuram Chidambarapuram Tuticorin T.N. -- -- -- K -8 19.5 81 
Gurusamy G.R. 1.0 Chidambarapuram Chidambarapuram Tuticorin T.N. -- -- -- K -8 22.3 88 
Kaliappan S. 1.0 Chidambarapuram Chidambarapuram Tuticorin T.N. -- -- -- K -8 18.7 88 
Rajendran P. 1.0 Chidambarapuram Chidambarapuram Tuticorin T.N. -- -- -- K -8 21.4 85 
Andiappan M. 1.0 Chidambarapuram Chidambarapuram Tuticorin T.N. -- -- -- K -8 20.5 89 
Muthiahkannu P. 1.0 Chidambarapuram Chidambarapuram Tuticorin T.N. -- -- -- K -8 17.3 88 
Kamala S. 1.0 Kalugasalapuram Kalugasalapuram Tuticorin T.N. -- -- -- K -8 19 80 
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Chellathi R. 1.0 Kalugasalapuram Kalugasalapuram Tuticorin T.N. -- -- -- K -8 28.3 88 
Janakiammal A. 1.0 Kalugasalapuram Kalugasalapuram Tuticorin T.N. -- -- -- K -8 24.4 76 

Zone - II 
Centre : Akola       (Maharashtra) 
Chandrapur  
Dhenle K.T. 1.0 Chinora Chinora Chandrapur Mah. PKV-Kranti 12 70 M35-1 8 53 
Khare S.J. 1.0 Ekarjuna Ekarjuna Chandrapur Mah. PKV-Kranti 16 78 CSV-18 12 68 
Kosrkar N.D. 1.0 Shegaon (Btd) Shegaon (Btd) Chandrapur Mah. PKV-Kranti 18 80 M35-1 14 72 
Chende G.M. 1.0 Nanduri Nanduri Chandrapur Mah. PKV-Kranti 10 50 M35-1 12 58 
Jenekar G.J. 1.0 Ekarjuna Ekarjuna Chandrapur Mah. PKV-Kranti 17 75 M35-1 13 65 
Pimpalshende K. 1.0 Wanoja Wanoja Chandrapur Mah. PKV-Kranti 12 70 CSV-18 8 55 
Amaravati  
Kale O.M. 1.0 Talegaon Talegaon Amaravati Mah. PKV-Kranti 17 80 CSV-18 15 75 
Washim 
Khadse A.R. 1.0 Shelu Khadse Shelu Khadse Washim Mah. PKV-Kranti 10 70 M35-1 12 65 
Khadse P.S. 1.0 Shelu Khadse Shelu Khadse Washim Mah. PKV-Kranti 13 60 M35-1 9 55 
Khadse A.S. 1.0 Shelu Khadse Shelu Khadse Washim Mah. PKV-Kranti 11 69 M35-1 12 70 
Khadse V.D. 1.0 Shelu Khadse Shelu Khadse Washim Mah. PKV-Kranti 14 79 M35-1 13 65 
Hade G.Y. 1.0 Shelu Khadse Shelu Khadse Washim Mah. PKV-Kranti 9 55 M35-1 12 65 
Gawhane M.V. 1.0 Sawad Sawad Washim Mah. PKV-Kranti 8 55 M35-1 7 45 
Hade A.B. 1.0 Gohagaon Hade Gohagaon Hade Washim Mah. PKV-Kranti 13 61 CSV-18 10 72 
Wagh L.D. 1.0 Jamadhav Jamadhav Washim Mah. PKV-Kranti 9 55 CSV-18 12 70 
Jagrut N.S. 1.0 Tarahala  Tarahala Washim Mah. PKV-Kranti 14 58 CSV-18 13 70 
Agade K.T. 1.0 Tarahala  Tarahala Washim Mah. PKV-Kranti 16 78 M35-1 12 67 
Baiskar G.S. 1.0 Tarahala  Tarahala Washim Mah. PKV-Kranti 17 80 CSV-18 11 68 
Karahale P.K. 1.0 Tarahala  Tarahala Washim Mah. PKV-Kranti 8 45 CSV-18 10 58 
Deshmukh B.V. 1.0 Karda Karda Washim Mah. PKV-Kranti 9 54 M35-1 12 68 
Deshmukh S.K. 1.0 Karda Karda Washim Mah. PKV-Kranti 17 79 M35-1 15 80 
Deshmukh A.K. 1.0 Karda Karda Washim Mah. PKV-Kranti 11 65 M35-1 15 78 
Deshmukh V.V. 1.0 Karda Karda Washim Mah. PKV-Kranti 12 70 CSV-18 9 60 
Deshmukh T.K. 1.0 Karda Karda Washim Mah. PKV-Kranti 7 42 CSV-18 12 58 
Khandare V.U. 1.0 Sonthana Sonthana Washim Mah. PKV-Kranti 11 60 CSV-18 9 62 
Buldhana  
Ukarde B.M. 1.0 Dhotra Ganoji Dhotra Ganoji Buldhana Mah. PKV-Kranti 11 55 M35-1 14 68 
Kolhe B.T. 1.0 Dhotra Ganoji Dhotra Ganoji Buldhana Mah. PKV-Kranti 10 45 M35-1 13 72 
Tarange J.D. 1.0 Karwand Karwand Buldhana Mah. PKV-Kranti 15 70 CSV-18 12 60 
Sagwan B.J. 1.0 Buldhana Buldhana Buldhana Mah. PKV-Kranti 14 80 CSV-18 13 70 
Shinde R.S. 1.0 Selsur Selsur Buldhana Mah. PKV-Kranti 10 45 M35-1 15 75 
Pawar 1.0 Sindkhed Raja Sindkhed Raja Buldhana Mah. PKV-Kranti 9 64 M35-1 7 40 
Centre : Rahuri       (Maharashtra) 
Ahemadnagar 
Tambe S.S.  0.40 Bherdapur Bherdapur Ahmednagar Mah. Vasudha 30 68 M35-1 18 40 
Kawade V.Y. 0.40 Bherdapur Bherdapur Ahmednagar Mah. Vasudha 20 45 M35-1 14 32 
Kasar A.P. 0.40 Bherdapur Bherdapur Ahmednagar Mah. Vasudha 18 42 M35-1 12 30 
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Ghorpade D.M. 0.40 Dattache Shingve Dattache Shingve Ahmednagar Mah. P. Chitra 12 25 Local 8 20 
Ghorpade K.S. 0.40 Dattache Shingve Dattache Shingve Ahmednagar Mah. CSV-22R 13.5 26 Local 10 22 
Ghorpade B.S. 0.40 Dattache Shingve Dattache Shingve Ahmednagar Mah. CSV-22R 14 30 M35-1 11.5 25 
Gadhekar K.A. 0.40 Dattache Shingve Dattache Shingve Ahmednagar Mah. CSV-22R 12.5 28 M35-1 10 22 
Netke R.R. 0.40 Karegaon Karegaon Ahmednagar Mah. CSV-22R 14 30 M35-1 10 25 
Netke C.R. 0.40 Karegaon Karegaon Ahmednagar Mah. P. Chitra 15 32 Local 10.5 22 
Kaldate K.B. 0.40 Chincholi Chincholi Ahmednagar Mah. P. Chitra 24 52 M35-1 12 35 
Kaldate N.G. 0.40 Chincholi Chincholi Ahmednagar Mah. P. Chitra 26 60 M35-1 14 38 
Kaldate B.N. 0.40 Chincholi Chincholi Ahmednagar Mah. P. Chitra 22 50 M35-1 13 35 
Lalge Y.N. 0.40 Chincholi Chincholi Ahmednagar Mah. P. Chitra 22 51 Local 11 28 
Pawar A.K. 0.40 Wadgaon Ambi Wadgaon Ambi Ahmednagar Mah. P. Chitra 20 48 Local 10 28 
Bhamre P.L. 0.40 Rau Chattishi  Rau Chattishi  Ahmednagar Mah. Vasudha 10 22 M35-1 9 20 
Gavhane D.D.  0.40 Ambilwadi Ambilwadi Ahmednagar Mah. P. Chitra 15 32 Local 10.5 25 
Dhawle J.G.  0.40 Vambori Vambori Ahmednagar Mah. P. Chitra 16 40 M35-1 11 29 
Dhawle L.J. 0.40 Vambori Vambori Ahmednagar Mah. Vasudha  

P. Chitra 
18. 
17 

45 
42 

M35-1  
M35-1 

12 
10 

35 
30 

Dhere A.G. 0.40 Lohgaon Lohgaon Ahmednagar Mah. Vasudha 15 31 M35-1 11 25 
Shendage P.Y. 0.40 Shrigonda Shrigonda Ahmednagar Mah. CSV-22R 17.5 38 M35-1 12 30 
Pund B.B. 0.40 Shrigonda Shrigonda Ahmednagar Mah. CSV-22R 16 35 M35-1 12.5 32 
Shende N.B. 0.40 Shrigonda Shrigonda Ahmednagar Mah. CSV-22R 16.5 36 Local 10.5 28 
Satav S.G. 0.40 Shrigonda Shrigonda Ahmednagar Mah. CSV-22R 18 40 Local 10 25 
Dake V.K. 0.40 Shrigonda Shrigonda Ahmednagar Mah. P. Chitra 15.5 34 M35-1 10.5 30 
Pune 
Chandgude S.B. 0.40 Barhanpur Barhanpur Pune Mah. P. Chitra 18 42 Local 11 30 
Kale N.R. 0.40 Barhanpur Barhanpur Pune Mah. P. Chitra 20 51 Local 12 33 
Chandgude V.S. 0.40 Barhanpur Barhanpur Pune Mah. P. Chitra 16 42 Local 10 28 
Madane M.M. 0.40 Barhanpur Barhanpur Pune Mah. P. Chitra 18 48 Local 12 35 
Bhandarkar B.G. 0.40 Barhanpur Barhanpur Pune Mah. P. Chitra 16 48 Local 13 35 
Ambekar V.B. 0.40 Tardobachi Wadi Tardobachi Wadi Pune Mah. Vasudha 16 35 M35-1 10 25 
Lokhande S.B. 0.40 Chavan Wadi Chavan Wadi Pune Mah. Vasudha 18 54 M35-1 12 37 
Lokhande P.B. 0.40 Chavan Wadi Chavan Wadi Pune Mah. Vasudha 20 58 M35-1 14 42 
Langhe S.P. 0.40 Chavan Wadi Chavan Wadi Pune Mah. Vasudha 18 52 M35-1 12 35 
Valke C.R.  0.40 Chavan Wadi Chavan Wadi Pune Mah. Vasudha 21 60 M35-1 13 40 
Langhe C.M.  0.40 Chavan Wadi Chavan Wadi Pune Mah. P. Chitra 17 50 Local 11 34 
Langhe A.T. 0.40 Chavan Wadi Chavan Wadi Pune Mah. P. Chitra 16 48 Local 12 36 
Langhe S.R. 0.40 Chavan Wadi Chavan Wadi Pune Mah. P. Chitra 18 56 Local 13 42 
Walke S.C.  0.40 Chavan Wadi Chavan Wadi Pune Mah. P. Chitra 15 48 Local 10 32 
Bondal V.J. 0.40 Chavan Wadi Chavan Wadi Pune Mah. P. Chitra 14 45 Local 11 38 
Thorat M.R. 0.40 Ranjani Ranjani Pune Mah. P. Chitra 16 50 Local 10 35 
Nikam S.R. 0.40 Ranjani Ranjani Pune Mah. P. Chitra 14 45 M35-1 10 36 
Tambe P.N. 0.40 Shirdale Shirdale Pune Mah. P. Chitra 18 60 M35-1 12 38 
Kachole B.M. 0.40 Shirdale Shirdale Pune Mah. P. Chitra 18 58 M35-1 13 42 
Wagh S.S. 0.40 Pahaddara Pahaddara Pune Mah. P. Chitra 17 55 M35-1 14 50 
Bengde V.V. 0.40 Kurwadi Kurwadi Pune Mah. Vasudha 20 63 M35-1 13 45 
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Arande A.S. 0.40 Thugav Thugav Pune Mah. Vasudha 21 65 M35-1 14 52 
Bajare A.R. 0.40 Thugav Thugav Pune Mah. Vasudha 18 61 M35-1 14 52 
Nighot S.G. 0.40 Pargaon Pargaon Pune Mah. Vasudha 16 40 Local 13 39 
Gandhat F.B. 0.40 Pargaon Pargaon Pune Mah. Vasudha 18 55 Local 14 50 
Kolhapur 
Mane P.B. 0.40 

0.40 
Jaisinpur Jaisinpur Kolhapur Mah. P. Chitra 

Vasudha 
15 
25 

42 
60 

Local 
Local 

10 
12 

25 
36 

Satara 
S. S. College of Horticulture, 
Phaltan 

0.40 
0.40 

Phaltan Phaltan Satara Mah. Vasudha 
P. Chitra 

35 
15 

74.5 
32 

M35-1 
M35-1 

32.5 
13 

70 
30 

Sonwalkar J.B. 0.40 Tirkwadi Tirkwadi Satara Mah. P. Chitra 15 45 M35-1 
 

12 35 

Nale.C.G. 0.40 Tirkwadi Tirkwadi Satara Mah. P. Chitra 25 60 Local 13 30 
Sonwalkar S.J. 0.40 Tirkwadi Tirkwadi Satara Mah. P. Chitra 20 55 Local 11 25 
Sonwalkar R.J. 0.40 Tirkwadi Tirkwadi Satara Mah. P. Chitra 22 58 Local 10 25 
Vari.M.V. 0.40 Wadle Wadle Satara Mah. P. Chitra 22 55 M35-1 12 28 
Thombare.D.E 0.40 Wadle Wadle Satara Mah. P. Chitra 12 28 M35-1 11 24 
Kale.A.S 0.40 Wadle Wadle Satara Mah. P. Chitra 26 62 Local 13 30 
Raut.P.E 0.40 Adrud Adrud Satara Mah. P. Chitra 26 65 M35-1 14 35 
Patil B.S. 0.40 Adrud Adrud Satara Mah. P. Chitra 12 30 M35-1 12 30 
Sangli 
Mali S. D. 0.40 Daflapur Daflapur Sangli Mah. Vasudha 20 60 M35-1 15 45 
Mali G. D. 0.40 Daflapur Daflapur Sangli Mah. Vasudha 16 38 M35-1 12 30 
Mali S.B. 0.40 Daflapur Daflapur Sangli Mah. Vasudha 30 65 M35-1 15 43 
Gaikwad S.S. 0.40 Daflapur Daflapur Sangli Mah. Vasudha 24 55 M35-1 16 42 
Chavan T.M. 0.40 Daflapur Daflapur Sangli Mah. Vasudha 22 50 M35-1 15 45 
Mali V.S. 0.40 Daflapur Daflapur Sangli Mah. P. Chitra 20 35 Local 13 33 
Chavan S.B. 0.40 Daflapur Daflapur Sangli Mah. P. Chitra 22 55 M35-1 16 42 
Mali S.B. 0.40 Daflapur Daflapur Sangli Mah. P. Chitra 15 33 Local 10 25 
Mali J.K. 0.40 Daflapur Daflapur Sangli Mah. P. Chitra 29 60 Local 16 40 
Shant B.V. 0.40 Daflapur Daflapur Sangli Mah. P. Chitra 20 50 M35-1 13 32 
Patil B.G. 0.40 Daflapur Daflapur Sangli Mah. P. Chitra 26 55 Local 14 30 
Khatib M.R. 0.40 Daflapur Daflapur Sangli Mah. P. Chitra 28 62 Local 18 45 
Dhule 
Jhadave H.N. 0.40 Manjarod Manjarod Dhule Mah. Vasudha 25.5 50 Local 16 35 
Vaidya U.C. 0.40 Shirpur Shirpur Dhule Mah. Vasudha 19 55 M35-1 15.5 40 
Vaidya S.C. 0.40 Shirpur Shirpur Dhule Mah. Vasudha 27 45 Local 21.5 40 
Patil S.V. 0.40 Padawat Padawat Dhule Mah. Vasudha 30 45 Local 21.5 40 
Patil N.U. 0.40 Padawat Padawat Dhule Mah. Vasudha 26.5 50 Local 22 35 
Patil P.B. 0.40 Padawat Padawat Dhule Mah. Vasudha 25.5 60 SPV-1626 19 45 
Patil B.Y. 0.40 Sukwad Sukwad Dhule Mah. Vasudha 27 55 Local 18.5 45 
Patil D.Y. 0.40 Sukwad Sukwad Dhule Mah. Vasudha 26 50 Local 20 45 
Bedase O.S. 0.40 Chinchakheda Chinchakheda Dhule Mah. Vasudha 27 55 Local 21.5 40 
Rathod B.N. 0.40 Purmepada Purmepada Dhule Mah. Vasudha 19.5 50 M35-1 15 45 
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Deore G.S. 0.40 Purmepada Purmepada Dhule Mah. Vasudha 17 45 Local 14.3 40 
Patil W.A. 0.40 Chande Chande Dhule Mah. CSV-22R 24 45 M35-1 13.5 35 
Suryawanshi P.T. 0.40 Chande Chande Dhule Mah. CSV-22R 22.5 55 Local 16.5 40 
Desale D.O. 0.40 Deur Deur Dhule Mah. CSV-22R 25.5 50 Local 18 40 
Nandurbar 
Patil P.S. 0.40 Lahan Lahan Nandurbar Mah. Vasudha 24 58 M35-1 16 50 
Valvi Y.R. 0.40 Palipada Palipada Nandurbar Mah. Vasudha 22 60 M35-1 15 46 
Valvi T.G. 0.40 Palipada Palipada Nandurbar Mah. Vasudha 21 63 M35-1 14 45 
Valvi G.N. 0.40 Palipada Palipada Nandurbar Mah. CSV-22R 18 55 Local 12 40 
Valvi H.N. 0.40 Palipada Palipada Nandurbar Mah. Vasudha 20 61 Local 14 50 
Valvi V.R. 0.40 Palipada Palipada Nandurbar Mah. CSV-22R 18 54 M35-1 14 45 
Padri K.K. 0.40 Palipada Palipada Nandurbar Mah. Vasudha 20 61 M35-1 16 38 
Valvi A.R. 0.40 Palipada Palipada Nandurbar Mah. CSV-22R 16 48 Local 12 40 
A100 Vaiya Valri 0.40 Dogegaon Dogegaon Nandurbar Mah. CSV-22R 15 47 Local 11 38 
Naik K.G. 0.40 Borchak Borchak Nandurbar Mah. CSV-22R 14 48 Local 10 35 
Naik R.B. 0.40 Borchak Borchak Nandurbar Mah. CSV-22R 16 50 Local 12 42 
Gavit R.R. 0.40 Borchak Borchak Nandurbar Mah. Vasudha 20 60 M35-1 13 45 
Gavit S.J. 0.40 Borchak Borchak Nandurbar Mah. Vasudha 18 58 M35-1 10 32 
Gavit B.S. 0.40 Borchak Borchak Nandurbar Mah. Vasudha 16 48 M35-1 12 32 
Patil H.Y. 0.40 Virchak Virchak Nandurbar Mah. Vasudha 22 65 M35-1 14 50 
Jalgaon 
Yadmil S.H. 0.40 Chopda Chopada Jalgaon Mah. Vasudha 24 70 M35-1 15 50 
Patil J.R. 0.40 Mamurabad Mamurabad Jalgaon Mah. Vasudha 22 66 M35-1 14 45 
Guljar V.B. 0.40 Pachora Pachora Jalgaon Mah. CSV-22R 18 42 M35-1 12 38 
Palwe S.G. 0.40 Bodwad Bodwad Jalgaon Mah. Vasudha 20 61 M35-1 13 45 
Patel U.D. 0.40 Chahinj Chahinj Jalgaon Mah. Vasudha 22 68 M35-1 14 45 
Bokade V.M. 0.40 Pimpalgaon Pimpalgaon Jalgaon Mah. Vasudha 20 62 M35-1 12 40 
Mahajan L.T. 0.40 Pachora Pachora Jalgaon Mah. Vasudha 21 65 M35-1 14 50 
Patel L.P. 0.40 Nanded Nanded Jalgaon Mah. Vasudha 20 60 M35-1 15 48 
Chaudhary R.K. 0.40 Mamurabad Mamurabad Jalgaon Mah. Vasudha 18 56 M35-1 13 45 
Patil C.K. 0.40 Hated Bu. Hated Bu. Jalgaon Mah. Vasudha 19 55 M35-1 14 48 
Patil V.A. 0.40 Chopada Chopada Jalgaon Mah. Vasudha 20 58 M35-1 15 43 
Chaudhary R.R. 0.40 Bhadli Bu. Bhadli Bu. Jalgaon Mah. Vasudha 21 60 M35-1 14 42 
Koli P.S. 0.40 Mamurabad Mamurabad Jalgaon Mah. CSV-22R 16 48 Local 12 33 
Kotecha V.H. 0.40 Bodwad Bodwad Jalgaon Mah. CSV-22R 18 52 Local 13 42 
Deshmukh P.K. 0.40 Sarola Sarola Jalgaon Mah. CSV-22R 17 51 Local 14 43 
Centre : Solapur       (Maharashtra)  
Sathe A.D. 0.40 Bhatewadi Bhatewadi Solapur Mah. CSV-22R 5 12 M35-1 4 10 
Sathe A.D. 0.40 Bhatewadi Bhatewadi Solapur Mah. CSV-18R 3.7  10 M35-1 3 8 
Sathe A.D. 0.40 Bhatewadi Bhatewadi Solapur Mah. PKV-Kranti 3.7  10 Dagadi 3 8 
Shinde N.L. 0.40 Bhatewadi Bhatewadi Solapur Mah. CSV-18R 10 20 M35-1 7 15 
Musa M.F. 0.40 Pitapur Pitapur Solapur Mah. PKV-Kranti 20 45 M35-1 12 30 
Musa M.F. 0.40 Pitapur Pitapur Solapur Mah. Maulee 12.5 37.5 M35-1 10 25 
Kasture N.E. 0.40 Degaon Degaon Solapur Mah. CSV-22R 20 55 Dagadi 12 26 
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Kothe K.  0.40 Degaon Degaon Solapur Mah. CSV-18R 12 26 Dagadi 11 20 
Kothe K.  0.40 Degaon Degaon Solapur Mah. PKV-Kranti 14 29 Dagadi 10 20 
Kothe N.R.  0.40 Degaon Degaon Solapur Mah. CSV-18R 16 36 M35-1 12 25 
Shelake S.B. 0.40 Degaon Degaon Solapur Mah. PKV-Kranti 10 20 M35-1 9 17 
Shelake S.K. 0.40 Degaon Degaon Solapur Mah. CSV-22R 10 22 Dagadi 7 15 
Shelake S.B. 0.40 Degaon Degaon Solapur Mah. CSV-18R 12 24 M35-1 10 19 
Shelake R.S. 0.40 Degaon Degaon Solapur Mah. DSV-5 15 33 Dagadi 12 26 
Deshmukh R.S. 0.40 Degaon Degaon Solapur Mah. PKV-Kranti 18 40 M35-1 12 35 
Deshmukh R.S. 0.40 Degaon Degaon Solapur Mah. CSV-18R 16 35 M35-1 12 34 
Waghmare W.A. 0.40 Degaon Degaon Solapur Mah. CSV-18R 14 32 M35-1 13 29 
Phutane A. B. 0.40 Degaon Degaon Solapur Mah. CSV-18R 18 35 Dagadi 13 30 
Phutane A. B. 0.40 Degaon Degaon Solapur Mah. CSV-22R 20 52 Dagadi 14 35 
Bhilgude S.N. 0.40 Degaon Degaon Solapur Mah. PKV-Kranti 15 37.5 Dagadi 12 30 
Shinde  S.S. 0.40 Degaon Degaon Solapur Mah. CSV-18R 13 35 Dagadi 10 28 
Salgar S. 0.40 Degaon Degaon Solapur Mah. CSV-22R 23 55 Dagadi 18 39 
Gaikwad K.B. 0.40 Degaon Degaon Solapur Mah. CSV-18R 15 30 Dagadi 13 30 
Sutar V.S. 0.40 Shingoli Shingoli Solapur Mah. Pkv-Kranti  25 50 M35-1 20 42 
Sutar V.S. 0.40 Shingoli Shingoli Solapur Mah. CSV-22R 28 65 M35-1 18 42 
Sutar U.P. 0.40 Shingoli Shingoli Solapur Mah. CSV-18R 19 37 Dagadi 17 35 
Shinde C.K. 0.40 Shingoli Shingoli Solapur Mah. CSV-18R 11 24 M35-1 8 18 
Khatal D.N. 0.40 Gulvanchi Gulvanchi Solapur Mah. PKV-Kranti 14 30 M35-1 9 17 
Khatal C.N. 0.40 Gulvanchi Gulvanchi Solapur Mah. CSV-18R 10 22 M35-1 8 19 
Bhore A.M. 0.40 Karamba Karamba Solapur Mah. CSV-22R 14 30 M35-1 10 26 
Bhore A.M. 0.40 Karamba Karamba Solapur Mah. CSV-18R 12 28 M35-1 10 25 
Tambake V.R. 0.40 Karamba Karamba Solapur Mah. CSV-18R 14 32 M35-1 12 26 
Tambake V.R. 0.40 Karamba Karamba Solapur Mah. PKV-Kranti 18 40 M35-1 14 29 
Lambture R.R. 0.40 Nanaj Nanaj Solapur Mah. PKV-Kranti 8 20 Dagadi 6 18 
Autade A. 0.40 Nanaj Nanaj Solapur Mah. CSV-18R 12 25 Dagadi 10 20 
Tonape S.B. 0.40 Nanaj Nanaj Solapur Mah. CSV-18R 7 15 M35-1 6 12 
Mohite B.L. 0.40 Wadala Wadala Solapur Mah. CSV-22R 20 45 M35-1 18 36 
Mohite B.L. 0.40 Wadala Wadala Solapur Mah. CSV-18R 20 48 M35-1 18 36 
Mohite P.B. 0.40 Wadala Wadala Solapur Mah. DSV-5 30 65 M35-1 20 42 
Nichal B.V. 0.40 Wadala Wadala Solapur Mah. CSV-22R 18 36 Dagadi 8 17 
Sathe S.M. 0.40 Wadala Wadala Solapur Mah. CSV-18R 12 22 Dagadi 10 21 
Patil R.L. 0.40 Wadala Wadala Solapur Mah. CSV-18R 16 30 Dagadi 15 28 
Gosavi M.D. 0.40 Raleras Raleras Solapur Mah. CSV-18R 18 38 Dagadi 12 25 
Tanpure B.M. 0.40 Raleras Raleras Solapur Mah. CSV-18R 22 48 M35-1 20 45 
Tanpure B.M. 0.40 Raleras Raleras Solapur Mah. PKV-Kranti 25 58 M35-1 18 38 
Ture B.S. 0.40 Manegaon Manegaon Solapur Mah. CSV-18R 10 25 M35-1 6 18 
Tate M.H. 0.40 Manegaon Manegaon Solapur Mah. CSV-18R 12 28 M35-1 10 26 
Tate M.H. 0.40 Manegaon Manegaon Solapur Mah. CSV-22R 10 22 Dagadi 8 18 
Tate B.H. 0.40 Manegaon Manegaon Solapur Mah. CSV-22R 15 35 M35-1 12 32 
Patil D.G. 0.40 Undegaon Undegaon Solapur Mah. PKV-Kranti 18 35 M35-1 16 32 
Patel L.L. 0.40 Auj- Mandroop Auj- Mandroop Solapur Mah. PKV-Kranti 12 8 M35-1 35 32 
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Patel L.L. 0.40 Auj- Mandroop Auj- Mandroop Solapur Mah. CSV-18R 11 8 M35-1 30 25 
Lonari R.K. 0.40 Koravali Koravali Solapur Mah. PKV-Kranti 20 50 M35-1 15 39 
Lonari R.K. 0.40 Koravali Koravali Solapur Mah. CSV-18R 18 42 M35-1 16 40 
Mahamane K.B. 0.40 Koravali Koravali Solapur Mah. CSV-22R 17 36 M35-1 14 29 
Mahamane K.B. 0.40 Koravali Koravali Solapur Mah. CSV-18R 15 32 M35-1 14 31 
Bavale C.B. 0.40 Ichagaon Ichagaon Solapur Mah. CSV-18R 15 32 M35-1 12 26 
Bavale C.B. 0.40 Ichagaon Ichagaon Solapur Mah. CSV-22R 18 39 M35-1 14 30 
Sarvade R.D. 0.40 Ichagaon Ichagaon Solapur Mah. CSV-18R 12 26 M35-1 10 24 
Sarvade R.D. 0.40 Ichagaon Ichagaon Solapur Mah. PKV-Kranti 14 30 M35-1 11 24 
More H.S. 0.40 Bramhapuri Bramhapuri Solapur Mah. CSV-18R 16 42 M35-1 14 40 
More H.S. 0.40 Bramhapuri Bramhapuri Solapur Mah. PKV-Kranti 18 48 M35-1 12 36 
Patil K.R. 0.40 Bramhapuri Bramhapuri Solapur Mah. CSV-18R 22 48 M35-1 19 38 
Patil K.R. 0.40 Bramhapuri Bramhapuri Solapur Mah. CSV-22R 25 50 M35-1 18 36 
Rane M.K. 0.40 Bramhapuri Bramhapuri Solapur Mah. PKV-Kranti 10 25 M35-1 8 19 
Rane R.M. 0.40 Bramhapuri Bramhapuri Solapur Mah. CSV-18R 8 20 M35-1 8 18 
Kokare M.G. 0.40 Bramhapuri Bramhapuri Solapur Mah. CSV-18R 12 25 M35-1 11 25 
Ghodake S.J. 0.40 Mundewadi Mundewadi Solapur Mah. CSV-18R 25 55 M35-1 18 40 
Ghodake S.J. 0.40 Mundewadi Mundewadi Solapur Mah. CSV-22R 30 65 M35-1 21 48 
Thengil S.U. 0.40 Mundewadi Mundewadi Solapur Mah. CSV-18R 15 35 M35-1 12 26 
Thengil S.U. 0.40 Mundewadi Mundewadi Solapur Mah. PKV-Kranti 18 39 M35-1 14 34 
Thengil P.A. 0.40 Mundewadi Mundewadi Solapur Mah. CSV-18R 12 36 M35-1 9 22 
Thengil P.A. 0.40 Mundewadi Mundewadi Solapur Mah. DSV-5 16 40 M35-1 12 28 
Hugar L.U. 0.40 Mundewadi Mundewadi Solapur Mah. CSV-18R 18 39 M35-1 14 36 
Hugar L.U. 0.40 Mundewadi Mundewadi Solapur Mah. PKV-Kranti 20 45 M35-1 16 38 
Doke V.N. 0.40 Rahatewadi Rahatewadi Solapur Mah. CSV-18R 7.5  20 M35-1 6 18 
Waghmode D.G. 0.40 Najeek Pi mpari Najeek Pimpari Solapur Mah. CSV-18R 20 45 M35-1 16 38 
Waghmode L.N. 0.40 Najeek Pimpari Najeek Pimpari Solapur Mah. CSV-18R 15 32 M35-1 12 26 
Waghmode L.N. 0.40 Najeek Pimpari Najeek Pimpari Solapur Mah. PKV-Kranti 20 48 M35-1 17 40 
Waghmode N.C. 0.40 Najeek Pimpari Najeek Pimpari Solapur Mah. CSV-18R 12 30 M35-1 10 24 
Waghmode N.C. 0.40 Najeek Pimpari Najeek Pimpari Solapur Mah. CSV-22R 10 28 M35-1 8 20 
Shinde S.L. 0.40 Hipparaga  Hipparaga Solapur Mah. CSV-18R 12 25 M35-1 12 25 
Shinde S.L. 0.40 Hipparaga  Hipparaga Solapur Mah. PKV-Kranti 14 28 M35-1 10 24 
Shinde S.L. 0.40 Hipparaga  Hipparaga Solapur Mah. DSV-5 14 28 M35-1 11 23 
Mudholkar M.S. 0.40 Haglur Haglur Solapur Mah. CSV-18R 15 35 M35-1 14 32 
Shinde D.M. 0.40 Ule Ule Solapur Mah. CSV-18R 10 26 M35-1 8.7  19 
Dauri S.T. 0.40 Ule Ule Solapur Mah. CSV-18R 13.7 28 Dagadi 7.5  17 
Dauri S.T. 0.40 Ule Ule Solapur Mah. PKV-Kranti 12.5 28 Dagadi 6.2  19 
Bhosale S.R. 0.40 Ule Ule Solapur Mah. CSV-18R 8 19 M35-1 6 15 
Bhosale S.R. 0.40 Ule Ule Solapur Mah. PKV-Kranti 10 22 M35-1 8 17 
Bhosale S.R. 0.40 Ule Ule Solapur Mah. CSV-22R 10 21 M35-1 6 18 
Begade R.M. 0.40 Tamalwadi Tamalwadi Osmanabad Mah. PKV-Kranti 20 45 M35-1 12.5 22 
Ghotkar M.D. 0.40 Tamalwadi Tamalwadi Osmanabad Mah. CSV-18R 15 32 Dagadi 10 22 
Ghotkar M.D. 0.40 Tamalwadi Tamalwadi Osmanabad Mah. CSV-22R 10 30 Dagadi 5 18.5 
Gaikwad S.S. 0.40 Tamalwadi Tamalwadi Osmanabad Mah. CSV-18R 20 48 M35-1 12.5 25 
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Ghotkar U.S. 0.40 Tamalwadi Tamalwadi Osmanabad Mah. CSV-18R 6.2  22.5 M35-1 5 15 
Navgire N.G. 0.40 Tamalwadi Tamalwadi Osmanabad Mah. CSV-18R 10.5 22.5 M35-1 7.5  20 
Patil S.A. 0.40 Hattur Hattur Solapur Mah. CSV-18R 15 35 Dagadi 14 32 
Kulkari S.B. 0.40 Hattur Hattur Solapur Mah. CSV-18R 12 35 Dagadi 12 25 
Kulkari S.B. 0.40 Hattur Hattur Solapur Mah. SPH-1449 10 30 Dagadi 10 28 
Kore B.T. 0.40 Hattur Hattur Solapur Mah. CSV-18R 14 32 Dagadi 12 29 
Kore B.T. 0.40 Hattur Hattur Solapur Mah. SPH-1449 12 28 Dagadi 12 30 
Chormale N.M. 0.40 Aurad Aurad Solapur Mah. CSV-22R 10 30 Dagadi 8 27 
Tele S.R. 0.40 Aurad Aurad Solapur Mah. CSV-18R 10 28 Dagadi 9 28 
Tele S.R. 0.40 Aurad Aurad Solapur Mah. PKV-Kranti 12 28 Dagadi 10 25 
Shaiksandhi S.P. 0.40 Aurad Aurad Solapur Mah. CSV-18R 12 26 Dagadi 10 22 
Chipate S.I. 0.40 Honmurgi Honmurgi Solapur Mah. CSV-18R 10 22 Dagadi 7 19 
Amale B.M.  0.40 Dongaon Dongaon Solapur Mah. PKV-Kranti 12 24 M35-1 9 19 
Amale B.M.  0.40 Dongaon Dongaon Solapur Mah. SPH-1449 11 22 M35-1 10 21 
Amale D.N.  0.40 Dongaon Dongaon Solapur Mah. CSV-18R 12 28 M35-1 10 25 
Amale D.N.  0.40 Dongaon Dongaon Solapur Mah. CSV-216R 10 28 M35-1 7 20 
Gund D.S. 0.40 Dongaon Dongaon Solapur Mah. CSV-18R 14 30 M35-1 12 25 
Gund D.S. 0.40 Dongaon Dongaon Solapur Mah. CSV-216R 12 27 M35-1 10 24 
Kulkarni S.D. 0.40 Dongaon Dongaon Solapur Mah. CSV-18R 10 29 M35-1 7 21 
Kulkarni S.D. 0.40 Dongaon Dongaon Solapur Mah. CSV-216R 10 28 M35-1 7 22 
Charate P.R. 0.40 Dongaon Dongaon Solapur Mah. CSV-18R 18 45 M35-1 14 40 
Patil S. 0.40 Dongaon Dongaon Solapur Mah. CSV-18R 16 38 M35-1 13 38 
Rathod G.C. 0.40 Dongaon Dongaon Solapur Mah. CSV-18R 12 30 M35-1 10 29 
Patil N.B. 0.40 Dongaon Dongaon Solapur Mah. PKV-Kranti 15 32 M35-1 13 31 
Patil N.B. 0.40 Dongaon Dongaon Solapur Mah. PKV-Kranti 16 36 M35-1 14 29 
Gaikwad K.C. 0.40 Kawathe Kawathe Solapur Mah. CSV-18R 22 60 Dagadi 20 50 
Gaikwad K.C. 0.40 Kawathe Kawathe Solapur Mah. CSV-216R 25 65 Dagadi 21 49 
Chavan S.S. 0.40 Belati Belati Solapur Mah. CSV-18R 18 43 Dagadi 12 28 
Barle S.S. 0.40 Anawali Anawali Solapur Mah. CSV-18R 25 50 M35-1 18 32 
Barle S.S. 0.40 Anawali Anawali Solapur Mah. DSV-5 18.7 40 M35-1 15 30 
Ghodake D.I. 0.40 Anawali Anawali Solapur Mah. CSV-18R 15.6 28 Dagadi 12 24 
Jagtap M.D. 0.40 Anawali Anawali Solapur Mah. CSV-18R 20 42 M35-1 18 37 
Ghodake U.D. 0.40 Anawali Anawali Solapur Mah. PKV-Kranti 18.7 38 M35-1 14 25 
Jagtap N.M. 0.40 Anawali Anawali Solapur Mah. PKV-Kranti 19 44 M35-1 17 35 
Burande A. 0.40 Mardi Mardi Solapur Mah. CSV-18R 10 26 M35-1 8 19 
Burande A. 0.40 Mardi Mardi Solapur Mah. CSV-216R 12 26 M35-1 7 18 
Burande A. 0.40 Mardi Mardi Solapur Mah. PKV-Kranti 10 28 M35-1 10 22 
Jadhav R.N. 0.40 Mardi Mardi Solapur Mah. CSV-18R 14 30 M35-1 12 26 
Inamdar S.B. 0.40 Mardi Mardi Solapur Mah. CSV-18R 16 35 M35-1 14 32 
Mali N.T. 0.40 Mardi Mardi Solapur Mah. CSV-18R 35 80 M35-1 20 50 
Mehtre S.M. 0.40 Mardi Mardi Solapur Mah. CSV-18R 25 55 M35-1 18 36 
Mehtre S.M. 0.40 Mardi Mardi Solapur Mah. PKV-Kranti 24 52 M35-1 20 40 
Dhumal K.T. 0.40 Mardi Mardi Solapur Mah. CSV-18R 15 30 M35-1 10 18 
Dhumal K.T. 0.40 Mardi Mardi Solapur Mah. PKV-Kranti 13 28 Dagadi 10 18 
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Jagtap T.B. 0.40 Sohale Sohale Solapur Mah. CSV-18R 35 65 Dagadi 25 50 
Jagtap T.B. 0.40 Sohale Sohale Solapur Mah. CSV-216R 30 62 Dagadi 22 46 
Swami M.M. 0.40 Rampur Rampur Solapur Mah. PKV-Kranti 21 46 M35-1 16 35 
Swami M.M. 0.40 Rampur Rampur Solapur Mah. CSV-18R 19 44 M35-1 16 34 
Bagale C.K. 0.40 Rampur Rampur Solapur Mah. PKV-Kranti 20 46 M35-1 15 32 
Bagale C.K. 0.40 Rampur Rampur Solapur Mah. CSV-18R 17 42 M35-1 15 35 
Jagtap B.D. 0.40 Nandur  Nandur Solapur Mah. CSV-18R 18 32 Dagadi 16 30 
Pujar D.K. 0.40 Nandur  Nandur Solapur Mah. CSV-18R 8 28 Dagadi 6 20 
Ankalgi R.B. 0.40 Nandur  Nandur Solapur Mah. CSV-18R 10 22 Dagadi 10 21 
Pujar S.D. 0.40 Nandur  Nandur Solapur Mah. PKV-Kranti 12 26 Dagadi 10 22 
Ankalgi B.B. 0.40 Nandur  Nandur Solapur Mah. PKV-Kranti 12 23 Dagadi 9 19 
Patil A. M. 0.40 Ladole Ladole Solapur Mah. PKV-Kranti 14 30 Dagadi 12 27 
Adlinge Sir 0.40 Kati Savargaon Kati Savargaon Solapur Mah. CSV-18R 10 22 Dagadi 8 18 
Hujur N.P. 0.40 Pitapur Pitapur Solapur Mah. DSV-5 14 35 Dagadi 12 27 
Hujur N.P. 0.40 Pitapur Pitapur Solapur Mah. CSV-14R 10 30 Dagadi 12 29 
Phakir R.M. 0.40 Pitapur Pitapur Solapur Mah. M35-1 10 25 Dagadi 10 22 
Balshankar B.S. 0.40 Pitapur Pitapur Solapur Mah. Maulee 12.5 28 Dagadi 10 25 
Shaikh M.S. 0.40 Hotgi Hotgi Solapur Mah. M35-1 5 15 Dagadi 4 13 
Salunke R.A. 0.40 Gulvanchi  Gulvanchi  Solapur Mah. Swati 6 16 Dagadi 6 16 
Salunke R.A. 0.40 Gulvanchi  Gulvanchi  Solapur Mah. DSV-5 10 18 M35-1 10 19 
Centre : Parbhani    (Maharashtra) 
Deshmukh, S.B. 0.40 Sunpuri Sunpuri  Parbhani Mah. CSV-18R 17.2 55 Local 11 40 
Tafed P.S. 0.40 Sunpuri Sunpuri  Parbhani Mah. CSV-18R 16.8 57 Local 10 38 
Shimde S.A. 0.40 Sunpuri Sunpuri  Parbhani Mah. CSV-18R 17.5 60 Local 10.8 37 
Shinde O. 0.40 Sunpuri Sunpuri  Parbhani Mah. CSV-18R 18 52 Local 9.2  39 
Sugandhe R.M. 0.40 Sunpuri Sunpuri  Parbhani Mah. CSV-18R 17.7 50 Local 11.5 36 
Sugandhe V.N. 0.40 Sunpuri Sunpuri  Parbhani Mah. CSV-18R 17.5 55 Local 8.5  41 
Nabhi Y. 0.40 Sunpuri Sunpuri  Parbhani Mah. CSV-18R 16.8 58 Local 9 39 
Shinde M.D. 0.40 Sunpuri Sunpuri  Parbhani Mah. CSV-18R 16.7 56 Local 10.2 38 
Sugandhe K.S. 0.40 Sunpuri Sunpuri  Parbhani Mah. CSV-18R 17.6 55 Local 10.7 37 
Sugandhe S.P. 0.40 Sunpuri Sunpuri  Parbhani Mah. CSV-18R 17.8 59 Local 8.9  36 
Sugandhe S.G. 0.40 Sunpuri Sunpuri  Parbhani Mah. CSV-18R 16.9 57 Local 9 41 
Sugandhe G. 0.40 Sunpuri Sunpuri  Parbhani Mah. CSV-18R 17.2 52 Local 9.2  39 
Sugandhe S.M. 0.40 Sunpuri Sunpuri  Parbhani Mah. CSV-18R 17 54 Local 9.5  38 
Suryawanshi K. 0.40 Tattujawala Tattujawala Parbhani Mah. CSV-18R 17.2 56 Local 10.1 37 
Suryawanshi N. 0.40 Tattujawala Tattujawala Parbhani Mah. CSV-18R 17.5 57 Local 11.2 36 
Kadam B. 0.40 Tattujawala Tattujawala Parbhani Mah. CSV-18R 17 59 Local 9.5  41 
Kadam B. 0.40 Tattujawala Tattujawala Parbhani Mah. CSV-18R 16.8 60 Local 9.7  40 
Kadam J. 0.40 Tattujawala Tattujawala Parbhani Mah. CSV-18R 16.7 52 Local 8.9  42 
Kadam V. 0.40 Tattujawala Tattujawala Parbhani Mah. CSV-18R 17 55 Local 9 36 
Kadam V.B. 0.40 Tattujawala Tattujawala Parbhani Mah. CSV-18R 17.2 57 Local 9.5  38 
Kadam A.K. 0.40 Tattujawala Tattujawala Parbhani Mah. CSV-18R 16.9 58 Local 9.8  40 
Kadam K.L. 0.40 Tattujawala Tattujawala Parbhani Mah. CSV-18R 17.2 54 Local 9.2  39 
Kadam S. 0.40 Tattujawala Tattujawala Parbhani Mah. CSV-18R 17.7 55 Local 9.7  40 
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Kadam S. 0.40 Tattujawala Tattujawala Parbhani Mah. CSV-18R 18 57 Local 10 38 
Kadam B. 0.40 Tattujawala Tattujawala Parbhani Mah. CSV-18R 17.6 60 Local 11.1 39 
Shinde E. 0.40 Tattujawala Tattujawala Parbhani Mah. CSV-18R 18 62 Local 12 41 
Gurule N.N. 0.40 Nandkheda Nandkheda Parbhani Mah. CSV-18R 18.2 52 Local 11.8 37 
Deshmukh P.P. 0.40 Nandkheda Nandkheda Parbhani Mah. CSV-18R 17.2 55 Local 9.5  36 
Wattaamwar B. 0.40 Nandkheda Nandkheda Parbhani Mah. CSV-18R 17 57 Local 8.7  35 
Bharad D. 0.40 Nandkheda Nandkheda Parbhani Mah. CSV-18R 16.8 58 Local 9 37 
Wattaamwar S. 0.40 Nandkheda Nandkheda Parbhani Mah. CSV-18R 17.2 60 Local 9.2  39 
Deshmukh G. 0.40 Nandkheda Nandkheda Parbhani Mah. CSV-18R 16.9 55 Local 10.1 40 
Perke S. 0.40 Nandkheda Nandkheda Parbhani Mah. CSV-18R 17.2 60 Local 11.2 41 
Bharad P. 0.40 Nandkheda Nandkheda Parbhani Mah. CSV-18R 17.5 57 Local 8.7  35 
Bharad S. 0.40 Nandkheda Nandkheda Parbhani Mah. CSV-18R 16.5 65 Local 9 40 
Deshmukh R.S. 0.40 Nandkheda Nandkheda Parbhani Mah. CSV-18R 17 62 Local 10 38 
Puranwar S.A. 0.40 Nandkheda Nandkheda Parbhani Mah. CSV-18R 15.5 61 Local 8.5  37 
Bharad D.M.  0.40 Nandkheda Nandkheda Parbhani Mah. CSV-18R 16 60 Local 8.7  40 
Vaidya S.  0.40 Nandkheda Nandkheda Parbhani Mah. CSV-18R 15.2 63 Local 8.5  39 
Joshi G.V.  0.40 D. Pimpalgaon D. Pimpalgaon Parbhani Mah. PKV-Kranti 23.2 60 Local 11.5 35 
Joshi S.G.  0.40 D. Pimpalgaon D. Pimpalgaon Parbhani Mah. CSV-18R 22.5 58 Local 12 37 
Ambore   0.40 Tadkalas Tadkalas Parbhani Mah. PKV-Kranti 18.2 60 Local 10 36 
Ujwankar K.M.   0.40 Parbhani Parbhani Parbhani Mah. CSV-18R 16.5 59 Local 9 40 
Dudhate K.M.  0.40 Asola Asola Parbhani Mah. P. Moti 16.8 58 Local 8.7 39 
Dudhate B.M.  0.40 Asola Asola Parbhani Mah. PKV-Kranti 17 61 Local 9 37 
Dudhate T.M.  0.40 Asola Asola Parbhani Mah. P. Moti 17.5 58 Local 9.5  36 
Dudhate U.M.  0.40 Asola Asola Parbhani Mah. CSV-18R 16.2 60 Local 8.1  39 
Lokhare  S.K.  0.40 Asola Asola Parbhani Mah. PKV-Kranti 23.2 60 Local 11.5 38 
Magar U.M.  0.40 Asola Asola Parbhani Mah. PKV-Kranti 21 55 Local 13 40 
Pardeshi M.M.  0.40 Maiwadi Maiwadi Parbhani Mah. PKV-Kranti 22 62 Local 14 35 
Vaidya S.D.  0.40 Nandkheda Nandkheda Parbhani Mah. PKV-Kranti 22 60 Local 11.2 38 
Garud V.  0.40 Pingali Pingali Parbhani Mah. CSV-18R 17.5 60 Local 10.5 37 
Khakare M.  0.40 Pingali Pingali Parbhani Mah. CSV-18R 18 58 Local 10.7 36 
Garud R.  0.40 Pingali Pingali Parbhani Mah. CSV-18R 17.2 57 Local 8.7 40 
Choulwar B.B.  0.40 Pingali Pingali Parbhani Mah. CSV-18R 17 55 Local 9.2  41 
Chavan S.G.  0.40 Pingali Pingali Parbhani Mah. CSV-18R 18 60 Local 10.2 42 
Damodar M.  0.40 Pingali Pingali Parbhani Mah. CSV-18R 17.5 61 Local 9.5  36 
Garud S.M.  0.40 Pingali Pingali Parbhani Mah. CSV-18R 17.4 58 Local 9.7  38 
Sahane T.  0.40 Nandkheda Nandkheda Parbhani Mah. CSV-18R 15.2 60 Local 9 39 
Khan F.T.  0.40 Nandkheda Nandkheda Parbhani Mah. CSV-18R 17 61 Local 9.1  37 
Khan F.T.  0.40 Nandkheda Nandkheda Parbhani Mah. PKV-Kranti 27 60 Local 11.8 40 
Bharad S.G.  0.40 Nandkheda Nandkheda Parbhani Mah. CSV-18R 16.8 58 Local 9.5  41 
Vaidya S.  0.40 Nandkheda Nandkheda Parbhani Mah. CSV-18R 17.2 57 Local 11.1 38 
Puranwad L.R.  0.40 Nandkheda Nandkheda Parbhani Mah. PKV-Kranti 25 63 Local 14 36 
Bharad B.K.  0.40 Nandkheda Nandkheda Parbhani Mah. CSV-18R 18 60 Local 9.2  40 
Puranwad A.R.  0.40 Nandkheda Nandkheda Parbhani Mah. CSV-18R 18.5 62 Local 9.7  41 
Bharad S.A.  0.40 Nandkheda Nandkheda Parbhani Mah. CSV-18R 17.7 61 Local 9.8  38 
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Nanded 
More S.R.  0.40 Telki Telki Nanded Mah. P. Moti 14 52 Local 7.5  40 
More S.D.  0.40 Telki Telki Nanded Mah. PKV-Kranti 17.2 60 Local 8 35 
Giri N.D.  0.40 Telki Telki Nanded Mah. P. Moti 16.8 58 Local 7.3  39 
More S.S.  0.40 Telki Telki Nanded Mah. PKV-Kranti 17.5 60 Local 8.1  40 
Giri G.K.  0.40 Telki Telki Nanded Mah. PKV-Kranti 16.9 61 Local 8.5  42 
Latur 
Baburao R.  0.40 Nadiwadi  Nadiwadi Latur Mah. SPV-1626 27.3 55 Local 9 42 
Baburao D.  0.40 Nadiwadi  Nadiwadi Latur Mah. SPV-1626 27.1 58 Local 8.7  40 
Patil S.B.  0.40 Nadiwadi  Nadiwadi Latur Mah. PKV-Kranti 26.8 60 Local 8 41 
Patil S.M.  0.40 Nadiwadi  Nadiwadi Latur Mah. SPV-1626 27 57 Local 9.1  38 
Patil L.S.  0.40 Nadiwadi  Nadiwadi Latur Mah. PKV-Kranti 28 61 Local 9.5  35 
Tugave M.T.  0.40 Nadiwadi  Nadiwadi Latur Mah. SPV-1626 27.3 56 Local 9.8  37 
Tugave S.A.  0.40 Nadiwadi  Nadiwadi Latur Mah. PKV-Kranti 28 61 Local 9.7  40 
Mussapalle N.T.  0.40 Monnal  Monnal Latur Mah. PKV-Kranti 27.7 62 Local 10 42 
Mussapalle D.U.  0.40 Monnal  Monnal Latur Mah. SPV-1626 27.2 57 Local 9 41 
Kamble L.V.  0.40 Gharni  Gharni Latur Mah. P. Moti 14.5 55 Local 9.1  40 
Kale B.C.  0.40 Ramwadi  Ramwadi Latur Mah. CSV-18R 15 52 Local 8.9  42 
Lahade B.V.  0.40 Ramwadi  Ramwadi Latur Mah. CSV-18R 15 55 Local 8.7  37 
Lahade S.V.  0.40 Ramwadi  Ramwadi Latur Mah. PKV-Kranti 17 63 Local 9.2  35 
Hingoli 
Daware D.G.  0.80 Hatta  Hatta Hingoli Mah. P. Moti 15 55 Local 9.4  38 
Deshmukh V.U.  0.80 Hatta  Hatta Hingoli Mah. P. Moti 15.3 56 Local 9.7  37 
Kamble B.S.  0.80 Hatta  Hatta Hingoli Mah. P. Moti 16.1 58 Local 9.8  40 
Bhawar B.  0.80 Hatta  Hatta Hingoli Mah. P. Moti 16.2 54 Local 9.9  41 
Chandel S.R.  0.80 Hatta  Hatta Hingoli Mah. P. Moti 15.7 55 Local 10 36 
Deshmukh V.V.  0.80 Hatta  Hatta Hingoli Mah. P. Moti 15.9 56 Local 10.2 34 
Deshmukh S.U.  0.80 Hatta  Hatta Hingoli Mah. CSV-18R 16 57 Local 8.9  39 
Bhawar V.V.  0.40 Hatta  Hatta Hingoli Mah. P. Moti 16.3 52 Local 8.7  40 
Hattekar K.G.  0.40 Hatta  Hatta Hingoli Mah. CSV-18R 16.5 54 Local 9 41 
Chandel R.G.  0.40 Hatta  Hatta Hingoli Mah. P. Moti 17 57 Local 9.1  38 
Satav V.M.  0.40 Hatta  Hatta Hingoli Mah. P. Moti 16.9 58 Local 8.8  36 
Lobhale L.M.  0.40 Hatta  Hatta Hingoli Mah. P. Moti 16.7 55 Local 9 39 
Thakur C.R.  0.40 Hatta  Hatta Hingoli Mah. P. Moti 16.3 60 Local 8.5  40 
Hattekar G.B.  0.40 Hatta  Hatta Hingoli Mah. P. Moti 16.5 58 Local 9 38 
Shinde S.B.  0.40 Hatta  Hatta Hingoli Mah. P. Moti 16.8 56 Local 8 36 
Jalana 
Bhutekar N.B.   0.40 S. Wadgaon  S. Wadgaon  Jalana Mah. CSV-18R 16.1 55 Local 8 40 
Golde I.T.  0.40 S. Wadgaon  S. Wadgaon  Jalana Mah. CSV-18R 16.2 58 Local 8.1  38 
Maske Y.R.  0.40 S. Wadgaon  S. Wadgaon  Jalana Mah. CSV-18R 16.1 60 Local 7.7  36 
Bhutekar N.B.   0.40 S. Wadgaon  S. Wadgaon  Jalana Mah. CSV-18R 16 59 Local 7.9  39 
Bhutekar P.J.   0.40 S. Wadgaon  S. Wadgaon  Jalana Mah. PKV-Kranti 17.1 57 Local 8 35 
Awane P.T.  0.40 S. Wadgaon  S. Wadgaon  Jalana Mah. PKV-Kranti 17.2 52 Local 8.3  37 
Bhutekar T.N.  0.40 S. Wadgaon  S. Wadgaon  Jalana Mah. PKV-Kranti 17.5 55 Local 9 40 
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Gavane T.N.  0.40 S. Wadgaon  S. Wadgaon  Jalana Mah. SPV-1626 16.8 58 Local 8.5  41 
Bhutekar T.N.  0.40 S. Wadgaon  S. Wadgaon  Jalana Mah. SPV-1626 17 60 Local 9.1  38 
Bhutekar T.N.  0.40 S. Wadgaon  S. Wadgaon  Jalana Mah. SPV-1626 16.7 57 Local 8.3  36 
Osmanabad 
Ghate K.S.  0.40 Dahiwadi Dahiwadi Osmanabad Mah. CSV-18R 32 69 Local 9 39 
Kapse S.D.   0.40 Kumbhari Kumbhari Osmanabad Mah. PKV-Kranti 30 65 Local 9.1  40 
Kore T.S.  0.40 Dhirur Dhirur Osmanabad Mah. PKV-Kranti 27.2 60 Local 8.7  36 
Kaldate S.S.   0.40 Marla Marla Osmanabad Mah. SPV-1626 27 61 Local 9.2  38 
KVK Tujapur  0.40 Tuljapur Tuljapur Osmanabad Mah. P. Moti 27 63 Local 9.3  40 
Aurangabad 
Lonle B.D.  0.40 Pachargaon  Pachargaon Aurangabad Mah. P. Moti 16.9 60 Local 8.4  41 
Devdar A.A.  0.40 Wanadi  Wanadi Aurangabad Mah. PKV-Kranti 17.2 62 Local 8.9  38 
Lonle S.B.  0.40 Pachargaon  Pachargaon Aurangabad Mah. CSV-18R 16.7 61 Local 8.7  37 
Bobade A.S.  0.40 Dongaon Dongaon Aurangabad Mah. CSV-18R 16.5 63 Local 8.8  39 
Beed 
Ambad J.S.  0.40 Paithan Paithan Beed Mah. CSV-18R 16.3 60 Local 8 40 
Mukadam S.   0.40 Y. Wadagaon Y. Wadagaon Beed Mah. CSV-18R 16.9 62 Local 9 42 
Lomte P.S.  0.40 Waghala Waghala Beed Mah. P. Moti 17 58 Local 10 45 
Lomte K. S.   0.40 Waghala Waghala Beed Mah. SPV-1626 17.1 60 Local 11 40 
Chavan D.A.  0.80 Hutola Hutola Beed Mah. PKV-Kranti 17.3 61 Local 9 38 
KVK Ambejogai 0.80 Ambejagai Ambejagai Beed Mah. PKV-Kranti 17.7 63 Local 9.3  41 
KVK Ambejogai 0.40 Ambejagai Ambejagai Beed Mah. P. Moti 17 59 Local 9.9  40 
KVK Ambejogai 0.80 Ambejagai Ambejagai Beed Mah. CSV-18R 16.6 60 Local 9.7  42 
Centre : Bijapur       (Karnataka) 
Bhavikatti D.R.  0.40 Byakod Byakod Bijapur Kar. DSV-5 16 35 M35-1 13 22 
Bhavikatti M.R. 0.40 Byakod Byakod Bijapur Kar. CSV-216R 19 36 M35-1 15 28 
Tengle B.S. 0.40 Byakod Byakod Bijapur Kar. CSV-18R 13 28 M35-1 13 25 
Patil N.A. 0.40 Byakod Byakod Bijapur Kar. CSV-18R 12.5 34 M35-1 13.5 27 
Patil B.A. 0.40 Byakod Byakod Bijapur Kar. CSV-216R 17.5 35 M35-1 15 29 
Kotyal G. 0.40 Byakod Byakod Bijapur Kar. DSV-5 16 40 M35-1 14 30 
Bhavikatti M.F. 0.40 Byakod Byakod Bijapur Kar. CSV-22R 18 35 M35-1 15 28 
Betageri R.S. 0.40 Tamba Tamba Bijapur Kar. DSV-5 10 38 M35-1 10 25 
Pattanshetti K.S. 0.40 Tamba Tamba Bijapur Kar. DSV-4 8 35 M35-1 7 25 
Mulimani B.O. 0.40 Tamba Tamba Bijapur Kar. CSV-18R 13 30 M35-1 10 28 
Mulimani I.A. 0.40 Tamba Tamba Bijapur Kar. CSV-18R 12 35 M35-1 11 22 
Gotyal S.H. 0.40 Atharga Atharga Bijapur Kar. CSV-18R 10 30 M35-1 10 20 
Biradar M.B. 0.40 Bablad Bablad Bijapur Kar. DSV-4 13 38 M35-1 11 26 
Biradar S.S. 0.40 Chaudyal Chaudyal Bijapur Kar. DSV-4 14 35 M35-1 12 22 
Biradar M.B. 0.40 Chaudyal Chaudyal Bijapur Kar. DSV-4 13 30 M35-1 10 26 
Biradar H.B. 0.40 Chikkabevanoor Chikkabevanoor Bijapur Kar. DSV-4 16 38 M35-1 13 24 
Gumaste S.B. 0.40 Bardol Bardol Bijapur Kar. DSV-4 20 44 M35-1 15 28 
Deshpande B.E. 0.40 Chikkaroogi Chikkaroogi Bijapur Kar. CSV-18R 5 15 M35-1 6 20 
Avaradi B.R.  0.40 Chikkaroogi Chikkaroogi Bijapur Kar. CSV-216R 16 30 M35-1 12.5 28 
Kumbar H.N. 0.40 Chikkaroogi Chikkaroogi Bijapur Kar. DSV-5 8 35 M35-1 7 20 
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Hadapad N.E. 0.40 Chikkaroogi Chikkaroogi Bijapur Kar. CSV-18R 8 28 M35-1 8 25 
Biradar K.Y. 0.40 Chikkaroogi Chikkaroogi Bijapur Kar. DSV-5 16 38 M35-1 14 28 
Bhandari S.E. 0.40 Chikkaroogi Chikkaroogi Bijapur Kar. Vasudha  16 38 M35-1 14.5 25 
Biradar S.A. 0.40 Chikkaroogi Chikkaroogi Bijapur Kar. CSV-22R 18 32 M35-1 14 28 
Deshpande A.R. 0.40 Chikkaroogi Chikkaroogi Bijapur Kar. CSV-216R 5 20 M35-1 6 15 
Patil B.S. 0.40 Nalatawad Nalatawad Bijapur Kar. Vasudha 17 36 M35-1 13 30 
Sindagi S.M. 0.40 Masabinal Masabinal Bijapur Kar. CSV-18R 11 30 M35-1 12 25 
Patil M.R. 0.40 Masabinal Masabinal Bijapur Kar. CSV-18R 12 32 M35-1 12 20 
Masabinal M.S. 0.40 Bhirwadagi Bhirwadagi Bijapur Kar. CSV-18R 10 26 M35-1 12 26 
Janagoud H.S. 0.40 Honawad Honawad Bijapur Kar. CSV-216R 18 35 M35-1 16 25 
Naduvinakeri V.M 0.40 Toravi Toravi Bijapur Kar. CSV-216R 16 30 M35-1 14 25 
Chappar B.S. 0.40 Honawad Honawad Bijapur Kar. CSV-216R 20 40 M35-1 16 30 
Siddanath S.K. 0.40 Honawad Honawad Bijapur Kar. DSV-5 20 35 M35-1 14 30 
Talwar B.B. 0.40 Honawad Honawad Bijapur Kar. CSV-18R 16 30 M35-1 17 30 
Natikar M.C. 0.40 Honawad Honawad Bijapur Kar. CSV-216R 18 30 M35-1 15 25 
Kalaghatagi S.B. 0.40 Honawad Honawad Bijapur Kar. CSV-18R 22 40 M35-1 17 30 
Chappar S.S. 0.40 Honawad Honawad Bijapur Kar. CSV-18R 15 30 M35-1 16 30 
Sankh C.B. 0.40 Babanagar Babanagar Bijapur Kar. DSV-4 13 25 M35-1 10 25 
Rudragoudar M.I. 0.40 Babanagar Babanagar Bijapur Kar. DSV-4 14 30 M35-1 10 25 
Sajjan M.M. 0.40 Khatizapur Khatizapur Bijapur Kar. DSV-5 16 35 M35-1 14 30 
Bhasti B.A. 0.40 Babanagar Babanagar Bijapur Kar. CSV-22R 14 30 M35-1 10 25 
Ayatwad S.P. 0.40 Babanagar Babanagar Bijapur Kar. DSV-5 13 30 M35-1 11 25 
Yalwar M.C. 0.40 Hitnalli Hitnalli Bijapur Kar. CSV-22R 21 40 M35-1 18 35 
Patil A. 0.40 Domnal Domnal Bijapur Kar. DSV-5 14 35 M35-1 12 25 
Kambar M.S. 0.40 Bijapur Bijapur Bijapur Kar. CSV-22R 16 35 M35-1 13 30 
Biradar M.A. 0.40 Bijjargi  Bijjargi Bijapur Kar. CSV-18R 10 25 M35-1 10 30 
Hatti S.T. 0.40 Chadachan  Chadachan Bijapur Kar. DSV-4 20 45 M35-1 15 30 
Kumbar N. 0.40 Shiradon Shiradon Bijapur Kar. DSV-4 15 35 M35-1 14 30 
Kadekade H.J. 0.40 Gundavan Gundavan Bijapur Kar. DSV-4 5 30 M35-1 5 20 
Karande A.M. 0.40 Kapanimbargi  Kapanimbargi Bijapur Kar. CSV-216R 7 25 M35-1 8 25 
Koli S.P. 0.40 Gundavan Gundavan Bijapur Kar. DSV-5 8 32 M35-1 9 20 
Kurgod S.D. 0.40 Gundavan Gundavan Bijapur Kar. DSV-5 9 30 M35-1 9.5  20 
Pujari V.L. 0.40 Gundavan Gundavan Bijapur Kar. CSV-216R 15 35 M35-1 12 28 
Pujari S.S. 0.40 Gundavan Gundavan Bijapur Kar. DSV-5 14 38 M35-1 11 28 
Mulla U.B. 0.40 Gundavan Gundavan Bijapur Kar. DSV-5 10 30 M35-1 8 20 
Walikar A.S. 0.40 Gundavan Gundavan Bijapur Kar. DSV-5 8 28 M35-1 8 20 
Hiremath C.S. 0.40 Gundavan Gundavan Bijapur Kar. DSV-5 14 35 M35-1 12 28 
Banasode N.C. 0.40 Gundavan Gundavan Bijapur Kar. CSV-18R 10 30 M35-1 10 25 
Harijan P.A. 0.40 Gundavan Gundavan Bijapur Kar. DSV-4 10 30 M35-1 8 25 
Babar B.S. 0.40 Gundavan Gundavan Bijapur Kar. DSV-4 12 .35 M35-1 10 20 
Hiremath K.M. 0.40 Gundavan Gundavan Bijapur Kar. DSV-4 12 38 M35-1 10 24 
Hadpad S.H. 0.40 Kapanimbargi Kapanimbargi Bijapur Kar. DSV-5 15 34 M35-1 12 25 
Pujari D.G. 0.40 Chanegaon Chanegaon Bijapur Kar. CSV-18R 15 40 M35-1 14 28 
Patil C.G. 0.40 Chanegaon Chanegaon Bijapur Kar. CSV-216R 18 38 M35-1 13 24 
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Bagali M.N. 0.40 Chanegaon Chanegaon Bijapur Kar. CSV-216R 20 45 M35-1 15 30 
Pujari K.P. 0.40 Chanegaon Chanegaon Bijapur Kar. CSV-18R 14 35 M35-1 14 28 
Sindagi M.D. 0.40 Chanegaon Chanegaon Bijapur Kar. CSV-18R 15 40 M35-1 14 26 
Pujari A.M. 0.40 Chanegaon Chanegaon Bijapur Kar. CSV-216R 20 40 M35-1 15 27 
Savkar B.C. 0.40 Basnal Basnal Bijapur Kar. CSV-216R 12 30 M35-1 11 25 
Savkar M.C. 0.40 Basnal Basnal Bijapur Kar. CSV-216R 14 34 M35-1 13 24 
Patil A.S.  0.40 Bommanalli Bommanalli Bijapur Kar. CSV-22R 17.5 21 M35-1 15.2 21 
Math S.K.  0.40 Bommanalli Bommanalli Bijapur Kar. CSV-22R 20.5 20 M35-1 16 20 
Patil G.S. 0.40 Bommanalli Bommanalli Bijapur Kar. CSV-22R 18 23 M35-1 15.7 23 
Sutrari B.S. 0.40 Bommanalli Bommanalli Bijapur Kar. CSV-22R 19 22 M35-1 15.2 22 
Hosamani D. 0.40 Bommanalli Bommanalli Bijapur Kar. CSV-22R 20 21 M35-1 14.9 21 
Choudhari S. 0.40 Bommanalli Bommanalli Bijapur Kar. CSV-22R 17.5 19 M35-1 15 19 
Roogi S.G. 0.40 Bommanalli Bommanalli Bijapur Kar. CSV-22R 16.5 19 M35-1 15 19 
Patil S.N. 0.40 Bommanalli Bommanalli Bijapur Kar. CSV-22R 19 22 M-35-1 16.5 20 
Nagarabetta B.B. 0.40 Satihal Satihal Bijapur Kar. CSV-18R 16 23 M-35-1 15.4 23 
Nagarabetta I. 0.40 Satihal Satihal Bijapur Kar. CSV-18R 15 21 M-35-1 14 21 
Biradar S.  0.40 Satihal Satihal Bijapur Kar. CSV-18R 17 25 M-35-1 15.3 25 
Bashetti S.  0.40 Satihal Satihal Bijapur Kar. CSV-18R 18 28 M-35-1 14.2 28 
Sajjan T. 0.40 Satihal Satihal Bijapur Kar. CSV-18R 19 28 M-35-1 14 28 
Awati G. 0.40 Satihal Satihal Bijapur Kar. CSV-18R 14.5 20 M-35-1 14 20 
Awati B. 0.40 Satihal Satihal Bijapur Kar. CSV-18R 15.5 20 M-35-1 15 20 
Biradar B.I. 0.40 Satihal Satihal Bijapur Kar. CSV-18R 16 21 M-35-1 14.5 21 
Nagur 0.40 Bhairwadgi Bhairwadgi Bijapur Kar. CSV-18R 12 17 M-35-1 13 20 
Totad G.S. 0.40 Mukarthihal Mukarthihal Bijapur Kar. DSV-4 12 18 M-35-1 11.5 18 
Mastihinal S.M. 0.40 Mukarthihal Mukarthihal Bijapur Kar. DSV-4 10 12 M-35-1 9.5  12 
Vandal G 0.40 Mukarthihal Mukarthihal Bijapur Kar. DSV-4 11 13 M-35-1 9 13 
Hippargi S.M. 0.40 Mukarthihal Mukarthihal Bijapur Kar. DSV-4 9 16 M-35-1 8.5  16 
Mokashi Y.P. 0.40 Mukarthihal Mukarthihal Bijapur Kar. DSV-4 10 15 M-35-1 9 15 
Chalavadi S. 0.40 Mukarthihal Mukarthihal Bijapur Kar. DSV-4 8 12 M-35-1 7 12 
Karennavar K.M. 0.40 Karikatti Karikatti Bijapur Kar. DSV-4 7.5  26 M-35-1 6.2  15 
Shindagi T.S. 0.40 Karikatti Karikatti Bijapur Kar. DSV-4 8.95 28 M-35-1 7 16 
Kabbur S.M. 0.40 Karikatti Karikatti Bijapur Kar. DSV-4 8.1  20 M-35-1 6.5  15 
Karennavar H.L. 0.40 Karikatti Karikatti Bijapur Kar. DSV-4 7.25 20 M-35-1 6.7  16 
Patil A.R.  0.40 Naganur Naganur Bijapur Kar. DSV-4 9 20 M-35-1 8 15 
Nagaral M.S. 0.40 Hnagund Hnagund Bijapur Kar. CSV-18R 10 18 M-35-1 11 20 

* P. Cholam indicates Periyamanjal Cholam (Tamil) in Tamil Nadu Data  
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VIII. Sorghum breeder seed production (Rabi 2007-08; ND-1; SD-
VIII; N Kannababu) 

N Kannababu and collaborators from AICSIP centres 
 
 
Executive summary 
 

The total breeder seed production during 2007-08 by AICSIP centres was 97.55q which is 75.92q (351%) more 

than DAC indent and 59.99q (159%) more than BSP -I allocation. There was surplus production of breeder seed 

for most of the allocated lines and varieties of sorghum at five AICSIP centers in Kharif and six centres in Rabi 

seasons during 2007-08. However, the breeder seed production details were not reported by MAU, Parbhani and 

UAS, Dharwad.   The nucleus seed was produced as per the targets by most of the centres. The nucleus seed 

production details were not reported by MAU, Parbhani and UAS, Dharwad. The total allocation for NRCS as per 

BSP I was 6.65q, against which higher production of 27.80q was achieved.  

 

Centre-wise & variety-wise total breeder seed production of sorghum  
 

In pursuance of DAC indent, the breeder seed production of sorghum varieties and parental lines were planned at 

five AICSIP centers in Kharif and six centres in Rabi seasons during 2007-08 (Tables 1 & 2).  The total indent from 

DAC was 21.63q against which a higher allocation of 37.65q was made in BSP -I.  The total production by AICSIP 

centres was 97.55q which is 75.92q (351%) more than DAC indent and 59.99q (159%) more than BSP-I allocation 

(Tables 1 & 2). There was surpl us production of breeder seed for most of the allocated lines and varieties of 

sorghum during 2007-08 (Table 2). There was no varietal mis-match except for PVK 400 at MAU, Parbhani. The 

breeder seed production details were not reported by MAU, Parbhani and UAS, Dharwad.  

 

Nucleus seed production  
 

The nucleus seed was produced as per the targets by most of the centres (Table 3). However, there were 

shortfalls of some varieties / parental lines at some centres. The nucleus seed production details were not 

reported by MAU, Parbhani and UAS, Dharwad. 
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Table 1: Centre-wise breeder seed production (quintals) of sorghum during 2007-08 
 
 

(Kharif & Rabi centres) 
S. 

No. 
 

Name of the 
Producing 

Centre/State 

Name of the variety / 
parental line 

DAC 
Indent 

Actual alloc ation 
as per BSP – I 

target 

Actual 
Production 

Production surplus 
(+) Deficit (-) over 

BSP -I targets 
 
I 
 

Kharif Centres 

AKMS 14A 1.44 1.50 2.05 0.55 (+) 
             14B 0.68 1.00 4.37 3.37 (+) 
AKR 150 1.40 1.25 2.90 1.65 (+) 

1 Dr. PDKV, Akola 

R 354 0.04 0.10 2.30 2.20 (+) 
2 MAU,  Parbhani PVK 400 1.10 2.00 -- 2.00 (-) 

IMS 9A 0.08 0.15 2.00 1.85 (+) 
        9B 0.05 0.10 2.00 1.90 (+) 
Indore 12 0.06 0.10 1.00 0.90 (+) 
JJ 938 0.30 1.00 7.00 6.00 (+) 

3 
JNKVV, Indore 
 

JJ 1041 2.20 3.00 10.00 7.00 (+) 
CSV 13 1.40 1.50 5.00 3.50 (+) 
CSV 15 2.23 2.00 3.38 1.38 (+) 4 CRF, Mauranipur 
Bundele 0.60 1.00 3.50 2.50 (+) 
AKMS 14A 1.44 0.50 1.90 1.40 (+) 
             14B 0.68 0.25 1.45 1.20 (+) 
CSV 15 2.33 2.00 2.50 0.50 (+) 5 

MPUA&T, Udaipur 
 

SU 556 (SPV 1430 / 
Pratap Jowar) 

0.71 1.00 1.25 0.25 (+) 

II 
 

Rabi Centres 
 

296A 1.53 2.00 2.10 0.10 (+) 
296B 0.94 1.00 3.50 2.50 (+) 
CS 3541 0.86 1.00 3.35 2.35 (+) 
27A 0.64 1.00 4.45 3.45 (+) 
27B 0.34 0.50 4.40 3.90 (+) 
C 43 0.45 0.50 9.00 8.50 (+) 
RS 673 0.24 0.25 0.60 0.35 (+) 
MS 7A 0.23 0.25 0.25 0.00 

6 
NRC for Sorghum, 
Hyderabad 

MS 7B 0.12 0.15 0.15 0.00 
AKMS 14A 1.44 1.00 0.85 0.15 (-) 
             14B 0.68 0.50 1.60 1.10 (+) 
AKR 150 1.40 0.50 1.40 0.90 (+) 

7 
ANGRAU, 
Hyderabad 

SPV 462 0.50 1.00 2.50 1.50 (+) 
8 RARS, Bijapur M 35-1 2.55 7.00 8.00 1.00 (+) 

104A 0.10 0.25 0.25 0.00 
104B 0.07 0.15 0.25 0.10 (+) 9 CRS, Solapur 
RS 585 0.03 0.15 0.30 0.15 (+) 
AKMS 14A 1.44 0.50 -- 0.50 (-) 
             14B 0.68 0.25 -- 0.25 (-) 10 UAS, Dharwad 
AKR 150 1.40 0.25 -- 0.25 (-) 

11 MPKV, Rahuri CSV 216R 0.73 1.00 2.00 1.00 (+) 
 TOTAL   37.65 97.55 59.99 (+) 

-- Not reported.     
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Table 2: Variety-wise breeder seed production (quintals) of sorghum during 2007 -08 
 
 

(Kharif & Rabi centres) 

S. 
No. Hybrids/Varieties 

Year of Release & 
Notification 

Actual allocation as 
per BSP-I target 

Actual 
production 

Production surplus (+) 
Deficit (-) over BSP-I 

targets 
(A) Hybrids     
I CSH 9 S.O.19(E) - 14.1.1982    
1 296 A  2.00 2.10 0.10 (+) 
2 296 B  1.00 3.50 2.50 (+) 
3 CS 3541  1.00 3.35 2.35 (+) 
II CSH 14 S.O.814(E) - 4.11.1992    
4 AKMS 14 A  3.50 4.80 1.30 (+) 
5 AKMS 14 B  2.00 7.42 5.42 (+) 
6 AKR 150  2.00 4.30 2.30 (+) 
III CSH 15R S.O..349(E)-25.5.1996    
7 104 A  0.25 0.25 0.00 
8 104 B  0.15 0.25 0.10 (+) 
9 RS 585  0.15 0.30 0.15 (+) 
IV CSH 16 S.O.647(E) -9.9.1997    
10 MS 27 A  1.00 4.45 3.45 (+) 
11 MS 27 B  0.50 4.40 3.90 (+) 
12 C 43   0.50 9.00 8.50 (+) 
V CSH 17 S.O.425(E) -8.6.1999    
13 RS 673  0.25 0.60 0.35 (+) 
VI CSH 18 S.O.1050(E) - 26.10.1999    
14 IMS 9A  0.15 2.00 1.85 (+) 
15 IMS 9B  0.10 2.00 1.90 (+) 
16 Indore 12  0.10 1.00 0.90 (+) 
VII CSH 19R S.O.821(E) - 13.9.2000    
17 R354  0.10 2.30 2.20 (+) 
VIII SPH 387 S.O. 937(E) - 04.9.2002    
18 SU 556 (SPV 1430/  

Pratap Jowar) 
 1.00 1.25 0.25 (+) 

IX CSH 23 S.O. 1566 (E) 05.11.2005    
19 MS 7A  0.25 0.25 0.00 
20        7B  0.15 0.15 0.00 
(B) Varieties     
21 SPV 462 S.O.867(E) -26.11.1986 1.00 2.50 1.50 (+) 
22 M 35-1 S.O.596(E) -13.8.1984 7.00 8.00 1.00 (+) 
23 CSV 13 S.O.471(E) - 5.5.1988 1.50 5.00 3.50 (+) 
24 CSV 15 S.O.349(E) - 2.5.1996 4.00 5.88 1.88 (+) 
25 CSV 216R (Phule 

Yashoda) 
S.O.821(E) -13.9.2000 1.00 2.00 1.00 (+) 

26 PVK 400 S.O.615(E) - 17.8.1993 2.00 -- 2.00 (-) 
27 JJ 938 S.O.1(E) - 1.1.1996 1.00 7.00 6.00 (+) 
28 JJ 1041 S.O.425(E) - 8.6.1999 3.00 10.00 7.00 (+) 
29 Bundele S.O.1566 (E)-5.11.2005 1.00 3.50 2.50 (+) 
 TOTAL  37.65 97.55 59.99 (+) 
-- Not reported.     
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Table 3: Centre-wise nucleus seed pro duction (kg) of sorghum during 2007-08 
-- Not 
repor
ted / 
Failur
e 

S. No. Centre Parental line / variety Allocation  Production  Surplus (+) / Deficit (-) 
over allocation 

1.   RSV 9R/SPV 504 / Swathi 10 10 0 
2.   Selection 3 5 5 0 
3.   CSV 216R/Phule Yashoda 10 10 0 
4.   CSV 19SS (RSSV 9) 15 15 0 
5.   

MPKV, Rahuri  

SSV 84 15 15 0 
6.   AKMS 14A 25 26 1 (+) 
7.                14B 15 15 0 
8.   AKR 150 15 12 3 (-) 
9.   AKR 73 10 7 3 (-) 
10.   R 354 10 10 0 
11.   AK 70A 10 12 2 (+) 
12.   AK 70B 5 5 0 
13.   296A 10 8 2 (-) 
14.   296B 5 6 1 (+) 
15.   

PDKV, Akola 

CS 3541 10 8 2 (-) 
16.   PVK 400 5 -- 5 (-) 
17.   2077A 10 -- 10 (-) 
18.   2077B 5 -- 5 (-) 
19.   2219A 15 -- 15 (-) 
20.   2219B 10 -- 10 (-) 
21.   

MAU, Parbhani 

CSV 18 (SPV 1595) 5 -- 5 (-) 
22.   IMS 9A 5 3 2 (-) 
23.           9B 5 3  2 (-) 
24.   

JNKVV, Indore 

Indore 12 5 3 2 (-) 
25.   CSV 13 10 5 5 (-) 
26.   CSV 15 10 5 5 (-) 
27.   

CRF, Mauranipur 

Bundele 5 8 3 (+) 
28.   AKMS 14A 10 8 2 (-) 
29.                14B 5 5 0 
30.   AKR 150 5 5 0 
31.   CSV 10 5 5 0 
32.   CSV 15 10 10 0 
33.   CSV 17 10 10 0 
34.   

MAUA&T, Udaipur 

SU 556 (SPV 1430) 5 5 0 
35.   2219A 10 10 0 
36.   2219B 5 15 10 (+) 
37.   

GBPUA&T, Pantnagar 

UPMC 503 5 20 15 (+) 
38.   2077A 10 5 5 (-) 
39.   2077B 5 5 0 
40.   2219A 10 5 5 (-) 
41.   2219B 5 5 0 
42.   CS 3541 5 3 2 (-) 
43.   296A 10 10 0 
44.   296B 5 5 0 
45.   RS 29 5 5 0 
46.   27A 10 10 0 
47.   27B 5 5 0 
48.   C 43 5 5 0 
49.   RS 673 10 10 0 
50.   CSV 14R 5 5 0 
51.   CSV 15 15 15 0 
52.   SPV 1616 10 10 0 
53.   ICSA 38 10 -- 10 (-) 
54.   ICSB 38 5 -- 5 (-) 
55.   SSV 84 10 10 0 
56.   MS 7A 10 10 0 
57.         7B 5 5 0 
58.   

NRCS, Hyderabad 

RS 627 5 5 0 
59.   SPV 462 10 10 0 
60.   

ANGRAU, Hyderabad 
NTJ 2 10 -- 10 (-) 

61.   MR 750 3 3 0 
62.   ICSV 745 3 3 0 
63.   

ICRISAT, Patancheru 

CSV 13 6 4 2 (-) 
64.   RARS, Bijapur M 35-1 30 30 0 
65.   104A 5 5 0 
66.   104B 5 5 0 
67.   

CRS, Solapur 

RS 585 5 5 0 
68.   M 148-138 5 -- 5 (-) 
69.   AKMS 14A 10 -- 10 (-) 
70.             14B 5 -- 5 (-) 
71.   

UAS, Dharwad 

AKR 150 5 -- 5 (-) 
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IX. Report on monitoring of AICSIP trials (Rabi 2007-08; ND-1; 
SD-IX; VR Bhagwat & Prabhakar) 

 
 
 
 
 
 
 
 
 

Highlights 
 
Bijapur 

• The entries 157, 102, 99, 97 and 94 were promising entries in IVHT (DBS). In the same trial, entry no. 
101 was very late while entry no. 99 was segregating. 

• Moderate to high infestation of aphids (scale 5-8) was observed. 
• Low incidence of shoot fly (< 40%) and stem borer (< 20%) was observed in the AICSIP trials. Plant 

growth was affected as there was no rain since planting. 
• Breeder trials to be sprayed or not-to be – proposed to discuss in agmo8 meeting. 
• Group effort activity to be extended in Rabi sorghum for pests and disease evaluation. 
• Drought studies can be done in collaboration with Physiologist. 

CRS, Solapur  
• AICSIP trials (AVHT and IVHT) at Mulegaon farm were under moisture stress since there was rain after 

planting.  
• Agronomy: Yield maximization, large plot for pre-released cultivars, organic farming, INM for soybean-

sorghum double cropping system were observed. The plant population appeared to be more in some of 
the trials. 

• Entomology AICSIP trials were under moisture stress conditions. A trial on interactive effect of 
abiotic/biotic traits was in good condition. Shoot fly deadhearts ranged from 15 to 65 %.  

• In Pathology trials, there was one AICSIP trial on eco-friendly management of major soil and seed borne 
diseases in high yielding sorghum. The crop was under moisture stress.. 

• Rabi sorghum breeding at  Solapur is mainly on the development of parental lines and varieties with rabi 
adaptability, new sterile lines are being developed using exotic and indigenous lines apart from 
diversification of rabi materials 

 
ADR, MPKV, Mohol  

• Two trials on IVHT (DS) and IVHT (SS) were observed and found that deep soil trial was performing well 
while shallow soil trial has shown moisture stress at ADR, Solapur. The entries 157, 154, 117, 120, 155, 
138 and 153 were promising under IVHT (Shallow) while the entries 82, 83, 69, 61 and 65 were promising 
under AVHT (Deep). 

• Installed a battery operated bird scarcer machine based on sound system, seems to be effective for short 
time. 

Center Team members Dates  of  visit 
Rahuri, Mohol, 
Solapur and Bijapur 

AV Umakanth, Sameer Kumar, Prabhakar, VR 
Bhagwat, YD Narayana 

27-29 December 2007 

Parbhani, Akola 
 

AV Gadewar, Prabhakar, RA Balikai, YD 
Narayana 

6-9, February 2008 

Surat Prabhakar 14-16, February 2008 
Kovilpatti VR Bhagwat, Prabhakar, Das 6-9, January 2008 
Tandur Prabhakar, BD Biradar, SS Angadi and 

Shekharappa 
20-22, February 2008 

Dharwad MS Raut, Prabhakar, RA Balikai 17-19, January 2008 
Solapur  (FLD) Chari Appaji 5-7, January 2007 
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MPKV, Rahuri  

• Visited  food Technology and nutrition lab at Sorghum unit. The services are being utilized by other 
centers to carry out quality analysis. 

• In AVHT breeding trials, the entry 60, 154, 108, 98 and 148 were promising while the entries 62 and 67 
were segregating. 

• Shoot fly infestation was moderate to high (14-75%).  Low incidence of stem borer was observed. Aphid 
and shoot bug infestation was also very low. 

•  For root studies, low cost rain shelter (Size: 20 x 50 ft) was installed which can be utilized for 
precision studies. State level released variety RSV 423 (Vasudha) yielded 25-30q/ha and fodder 55-60 
q/ha. 

• Food and nutrition lab at Rahuri can be better utilized as service center for quality analysis to other 
centers. 

 
TNAU, Kovilpatti 

• The entries: 615, 600, 607, 614, 610, and 613 in IHT, 267, 340, 345, 297, 402, 327 in IVT. 
• A 16 entries  trial on advanced drought adoption germplasm lines was evaluated. The observations on 

50% flowering are in progress. M-35-1 recorded earliest 50% flowering (68 days) than other entries. Other 
observations are in progress. 

• One large plot trial on pre-released cultivars is under evaluation. Plot no 106, recorded earliest flowering.  
• The shoot fly dead hearts were low in first planting (0-30 %) and moderate to high in second planting (0 -

75 %). The incidence of shoot fly was recorded (0-39% in first planting) and (0-33 %).  
• The stem borer  was recorded moderate to heavy infestation in first planting (0-40%),   

• It was noticed that when treated sorghum (Imidacloprid @ 5g/kg of seed) intercropped with cowpea, the 
lowest deadhearts due to shoot fly (8.8%) at 28 DAE was recorded, whereas in farmers practice it was 
18.3% DH. 

• A very specific requirement of Kovilpatti region was noticed, therefore a different material for this region is 
required for serving the needs of farmers (example:K-8 or CSV 17 had early maturity and dwarf variety 
and has acceptable grain yield ).  

 
UAS, Dharwad 

• The entries 148, 72, 74, 61 and 83 in AVHT were promising.  
• The performance of all the Agronomy trials and treatmental effects were impressive. 
• The shoot fly pressure was high. None of the entries showed promising performance against shoot fly. In 

case of Validation of IPM modules, the seed treatment with Thiamethoxam 70 WS @ 3 g/ kg seed was the 
best. 

• The disease management trials on use of Bio-control agents and Evaluation of Chemicals were 
implemented. The trials laid out in all the disciplines were up to the mark and the expressions were good.  

• Incidence of downey mildew in rabi season is observed in this season also and it should be monitored 
 

Ekarjuna (Sub-centre of Akola)  
• Crop stage -  panicle emergence to grain formation 
• Crop health poor (pale green to pale yellow), ill maintained with weeds 
• Leaf blight disease in traces 
• Certified seed production of PKV Kranti and CSH 19R are undertaken in 2.0 acres each under state 

programme. The crop is healthy, but late sown. 
• Breeding material of B x B, B x R and R x R crosses are sown late and crop condition is not good. 
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PDKV, Akola 
• 40 MS lines are stabilized. As the crop was sown late, there was no proper expression of A/B lines. 
• Lodging about 5% without charcoal rot 
• Stripe virus (appr 5%), maize mosaic virus (appr 2-3%), and rust, leaf blight in traces. 
• Late sowing in Nov affecting performance. 

 
MAU, Parbhani  

• Agronomy – Trials on  evaluation of genotypes & yield maximization under irrigated condition & receding 
soil moisture, double cropping system (soy bean-sorghum; INM), and organic farming. Overall all, the trials 
were performing best and had differential effect of irrigation & fertilizers.  

• Pathology- IVHT, IVHT, PLT and CRRN for Charcoal rot- Entry plants were found inoculated. The trial 
was laid in non sick plot. Incidence of natural CR not observed.  

• Entomology- Varied response in various trials and entries were identified against respective pests. Seed 
treatment with Thiamethoxam performance against shoot fly appeared effective 

• Breeding: The performance of entry no. 148, 66, 65, 64, 62 and 60 in AVHT trial (Deep soil) were good. 
Sterility was noticed in entry no. 63 and 61. The IVHT (deep soil) and large scale trial of released cultivars 
were vitiated due to poor germination. Breeding material related to B x B, R x R crosses and varietal 
development sown in 5.0 acres area are in dough stage. 

• Crop physiology- Trials for draught adaptation and preliminary evaluation of germplasm for drought 
have been laid and properly maintained. The performance of CRS -10. RSLG-1119 and PVR 624 in 
Advanced Drought adaptation trial were good. 

• There appears to be need of recommendation of composite seed treatment for pathological & 
entomological problems so as to avoid problems at seed germination & seedlings stage.  

 
NAU, Surat and Tancha 

• The crop growth and stand was poor in breeding and agronomy trials. 
• The entries No. 60, 67 and 148 in AVHT and No. 102, 103, 106, 104, 154, 95 and 100 in IVHT performed 

better.  
• At Tancha, the total amount of rain fall was 1315.0 mm against the normal rain fall of 755.0 mm. Two 

coordinated breeding trials, two station trials and germplasm were sown. 
• The entries 145, 67, 75, 64, 78 and 149 in AVHT and 157, 160, 151, 154, 106, 105, 100, 102, 99, 92, 

136, 127 and 158 in IVHT performed better . 
• The expression of rabi entries were excellent. The local BP 53 is a Dagadi type with lot of potential. 
• There is need to strengthen the rabi programme of Tancha with collection of more germplasm and 

breeding materials from other rabi centres. 
 

ANGRAU, Tandur 
• Crop growth and stand was  very good in agronomy trials and satisfactory in breeding trials.. 

• The entries No. 61, 63, 67 and 148 in AVHT performed better.  
• The treatment differences  in all the 7 agronomy trials were very clear. In the evaluation of geno types 

under rain fed conditions, SPH 1449 performed better and responded well to 50 and 100 % RDF as 
compared to the rest of genotypes. 

• The breeding material received from NRCS, Solapur was late sown and hence, could not be assessed. 
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Detailed monitoring  reports with recommendations 
 
ARS -UAS, Bijapur (December 27, 2007) 
Main observations  

• The entries 157, 102, 99, 97 and 94 were promising entries in IVHT (DBS). In the same trial, entry no. 
101 was very late while entry no. 99 was segregating. 

• In the AVHT (DBS), entry no`s 60 and 61 were promising. 
• It was found that DSV 5 matured  10 days later than M-35-1, but has higher fodder yield. Mutation 

breeding is being attempted to reduce the duration of the variety  
• In the CART (LPT-I), entry nò s 101 and 194 performed well. 
• Moderate to high infestation of aphids (scale 5-8) was observed. 
• Low incidence of shoot fly (< 40%) and stem borer (< 20%) was observed in the AICSIP trials. Plant 

growth was affected as there was no rain since planting. 
• Two plantings in Entomology trials (27-09-07 and 22-10-07) were done. Shoot fly dead hearts in 

susceptible (DJ 6514) was 65-68% in early planted crop. Aphids and shoot bug infestation was high in late 
planted crop. Syrphid population (natural enemies) was most where aphid population was high.  

Recommendations  
• Breeder trials to be sprayed or not- to be – proposed to discuss in agmo8 meeting. 
• Group effort activity to be extended  in Rabi sorghum for pests and disease evaluation. 

• Drought studies can be done in collaboration with Physiologist. 
• Data booklets for RIL trial need to be sent from NRCS 

 

CRS, Solapur (December 28, 2007) 
Main observations  

• Rabi sorghum breeding at CRS Solapur is mainly concentrating on the development of parental lines and 
varieties with rabi adaptability, new sterile lines are being developed using exotic and indigenous lines 
apart from diversification of rabi materials. Evaluation of elite, R lines, B lines and experimental hybrids is 
also in progress 

• AICSIP trials (AVHT and IVHT) at Mulegaon farm were under moisture stress since there was rain after 
planting.  

• Agronomy: Yield maximization, large plot for pre-released cultivars, organic farming, INM for soybean-
sorghum double cropping system were observed. The plant population appeared to be more in some of 
the trials. 

• Entomology AICSIP trials were under moisture stress conditions. A trial on interactive effect of 
abiotic/biotic traits was in good condition. No aphids/shoot bug populations were observed. Shoot fly 
deadhearts ranged from 15 to 65 %.  

• In Pathology  trials, there was one AICSIP trial on eco-friendly management of major soil and seed borne 
diseases in high yielding sorghum. The crop was under moisture stress. The crop is yet to reach maturity 
for charcoal rot observations. 

Recommendations  
• In agronomy trials, plant populations to be maintained as per recommendations. 

 

ADR, MPKV, Mohol (December 28, 2007) 
Main observations  

• Two trials on IVHT (DS) and IVHT (SS) were observed and found that deep soil trial was performing well 
while shallow soil trial has shown moisture stress at ADR, Solapur. The entries 157, 154, 117, 120, 155, 
138 and 153 were promising under IVHT (Shallow) while the entries 82, 83, 69, 61 and 65 were promising 
under AVHT (Deep). 
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• Dr DD Kadam has joined as new ADR at Mohol. The centre is  concentrating mostly on varietal 
developmental program. There are two trials IVHT-D and IVHT-S. The entries no 108,154, 103, 98, 111, 
116,119 in IVHT-D found promising.  Under AVHT (Shallow), the entry no`s 6 and 32 were promising. 

• Installed a battery operated bird scarcer machine based on sound system, seems to be effective for short 
time. 

Recommendations 
• Trial fund should reach to the concerned authority or a copy should mark to the OIC of respective centers. 

(or) 
• The resp. comptrollers of SAUs should see that the money should reach to OIC for conducting trials. 

 

MPKV, Rahuri (December 29, 2007) 
Main observations  

• Visited food Technology and nutrition lab at Sorghum unit. The services are being utilized by other 
centers to carry out quality analysis. 

• In AVHT breeding trials, the entry 60, 154, 108, 98 and 148 were promising while the entries 62 and 67 
were segregating. 

• In IVHT, 160, 98, 94 and 91 performed better than check. On the contrary, the entries 98 and 99 were 
sterile. 

• Entomology trials were planted on 24-10-07. Shoot fly infestation was moderate to high (14-75%).  Low 
incidence of stem borer was observed. Aphid and shoot bug infestation was also very low. 

• IPM trial was late planted (24-10-07) as per recommendations. 
• The seed material for root zone studies  and yield maximization trials was received late. For root studies, 

low cost rain shelter (Size: 20 x 50 ft) was installed which can be utilized for precision studies. State level 
released variety RSV 423 (Vasudha) yielded 25-30q/ha and fodder 55-60 q/ha. 

Recommendations 
• Food and nutrition lab at Rahuri can be better utilized as service center for quality analysis to other 

centers. 
• Rain shelter for root studies can be offered for other centers to study. 

 

TNAU, Kovilpatti (January 8, 2008) 
Main observations  

• Late Kharif trails (IVT, IHT, AVHT, and IVHT) were sown on 19th October, 2007.   
• The entries: 615, 600, 607, 614, 610, and 613 in IHT, 267, 340, 345, 297, 402, 327 in IVT. 
• A 16 entries trial on advanced drought adoption germplasm lines was evaluated. The observations on 

50% flowering are in progress. M-35-1 recorded earliest 50% flowering (68 days) than other entries. Other 
observations are in progress. 

• One trial on evaluation of Rabi sorghum for terminal drought tolerance in receding moisture was planted. 
Some of entries are in flowering (S1M1, S1M2, and S1M3).  

• One large plot trial on pre-released cultivars is under evaluation. Plot no 106, recorded earliest flowering.  

• The shoot fly dead hearts were low in first planting (0-30 %) and moderate to high in second planting (0 -
75 %). In first planting (entry no in AVHT: I64, 148, 89, 150, in AVHT-II: 8, in IVHT 151, 152, 153 and in 
SPN: 17, 18) were recorded low shoot fly damage (< 4.5%), in second planting: 148, 149, 150 (AVHT-II) 
103, 153, 127 (IVHT), and in SPN 12, 17 and 18 entries were recorded lowest DH (< 6.9%). The incidence 
of shoot fly was recorded (0-39% in first planting) and (0-33 %).  

• The stem borer was recorded moderate to heavy infestation in first planting (0-40%), where (AVHT-II II 
planting in AVHT-II). The entries: 98, 96, 111, 141 (IVHT in I planting), 92, 122, 120, 118, 133 (IVHT in II 
planting). 

• No incidence of shoot bug or aphids was noticed.  
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• Under IPM trial, K-8 (local check) was planted in different treatments as decided in the meeting. It was 
noticed that when treated sorghum (Imidacloprid @ 5g/kg of seed) intercropped with cowpea, the lowest 
deadhearts due to shoot fly (8.8%) at 28 DAE was recorded, whereas in farmers practice it was 18.3% 
DH. 

Recommendations  
• A very specific requirement of Kovilpatti region was noticed, therefore a different material for this region 

is required for serving the needs of farmers (example:K -8 or CSV 17 had early maturity and dwarf variety 
and has acceptable grain yield ).  

• The seeds for entomology trials should be supplied in double quantity for planting two sets of trials. 
• In Agronomy trial the plant spacing need to be uniformly maintained.  

 
UAS, Dharwad (January 18, 2008) 
Main observations  

• The breeding trials viz. Advanced  Varietal & Hybrid Trial, Multilocational Varietal & Hybrid Trial, Parental 
Line Trial, Local Germplasm Trial and Private Hybrid Trials were implemented. The entries 148, 72, 74, 61 
and 83 in AVHT were promising.  

• Agronomy trials on Effect of green manuring and tillage on growth and yield of CSV-216R, Response of 
genotypes to different levels of nutrients, Response of rabi sorghum genotypes to fertility levels at different 
moisture conservation practices, Effect of Organic Farming practices on productivity of rabi sorghum and 
soil health and Yield maximization in rabi sorghum under irrigation were implemented. The performance of 
the trials and treatmental effects were impressive.  

• The trials 1) AVHT-I, 2) AVHT-II, 3) IVHT, 4) SPN and 5) PLT with 14, 21, 24, 20 and 17 entries, 
respectively were implemented. Among the station trials Multilocational Varietal & Hybrid Trial and 
Parental Line Trial (16 and 26 entries) were also implemented.  Since the shoot fly pressure was high 
none of the entries showed promising performance against shoot fly. In case of Validation of IPM 
modules, the seed treatment with Thiamethoxam 70 WS @ 3 g/ kg seed was the best. 

• The five AICSIP trials viz.,   IVHT, AVHT (DBS), AVHT (SS) PLT and CRRN and three station trials 
(MLVHT, PLT & Landraces) were implemented. In addition the disease management trials on use of Bio-
control agents and Evaluation of Chemicals were implemented. The trials laid out in all the disciplines 
were up to the mark and the expressions were good.  

Recommendations  
• Evaluation of promising breeding material planted in 5.0 acre area for fodder and roti quality 
• Incidence of downey mildew in rabi season is observed in this season also and it should be monitored 

 
Ekarjuna (Sub-centre of Akola) (February 6-9, 2008) 
Main observations  

• Only one trial AVHT with  11 entries was planted 

• Crop stage -  panicle emergence to grain formation 
• Crop health poor (pale green to pale yellow), ill maintained with weeds 
• Almost no germination in  check lines.  
• No germination in entry 60(RI), 71(RI), Poor germination in entries 71(RII),82(RIII) 
• Leaf blight disease in traces  
• Certified seed production of PKV Kranti and CSH 19R are undertaken in 2.0 acres each under state 

programme. The crop is healthy, but late sown. 
• Breeding material of B x B, B x R and R x R crosses ar e sown late and crop condition is not good. 
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Recommendations 
• Charcoal rot trials needs to be taken in sick plot and also scored after harvest. 
• There appears to be need of recommendation of composite seed treatment for pathological & 

entomological problems so as to avoid problems at seed germination & seedlings stage.  
 

PDKV, Akola (February 6-9, 2008) 
• All breeding material (B x B, B x R and R x R crosses) are sown for evaluation. 
• 40 MS lines are stabilized. As the crop was sown late, there was no proper expression of A/B lines. 
• Lodging about 5% without charcoal rot 
• Stripe viruse (appr 5%), maize mosaic virus (appr 2-3%), and rust, leaf blight in traces. 
• Late sowing in Nov affecting performance. 

Recommendations 
• Charcoal rot trials needs to be taken in sick plot and also scored after harvest. 
• There appears to be need of recommendation of composite seed treatment for pathological & 

entomological problems so as to avoid problems at seed germination & seedlings stage.  
 

MAU, Parbhani (February 6-9, 2008) 
We were told that seeds sent by NRC to breeder could not germinate and germinated seedlings were eaten by 
grass hopper (absence of moisture/rains during germination).  

• Agronomy – (Evaluation of genotypes & yield maximization under irrigated condition & receding soil 
moisture, double cropping system (soybean-sorghum; INM), organic farming. Overall all, the trials were 
performing best and had differential effect of irrigation & fertilizers. Seeds were also treated with 
Azospirullum. Leaf diseases – Cercospora, Helminthosporium, rust – non significant incidence & intensity. 

• Pathology- IVHT, IVHT, PLT and  CRRN for Charcoal rot- Entry plants were found inoculated. The trial 
was laid in non sick plot. Incidence of natural CR not observed. Minor foliar diseases. 

• Entomology- Trials-AVHT I & II, IVHT, SPN, MS, IPM for shoot fly, stem borer & shoot bug- Varied 
response in various trials and few  of the entries identified against respective pests. Seed treatment with 
Thiamethoxam performance against shoot fly appeared effective 

• Breeding: The performance of entry no. 148, 66, 65, 64, 62 and 60 in AVHT trial (Deep soil) were good. 
Sterility was noticed in entry no. 63 and 61. The IVHT (deep soil) and large scale trial of released cultivars 
were vitiated due to poor germination. Breeding material related to B xB, R x R crosses and varietal  
development sown in about 5.0 acres area are in dough stage. 

• Crop physiology- Trials for draught adaptation and preliminary evaluation of germplasm for drought have 
been laid and properly maintained. Perceptible differences could be noted in some lines. The 
performance of CRS-10. RSLG -1119 and PVR 624 in Advanced Drought adaptation trial  were good. 

• Other trials- We visited trials (RIL) evaluating different entries for character – stay green and 
performance for charcoal rot. The trial was laid meticulously and showing positive effect (stay green 
pending score for charcoal rot). 

Recommendations 
• Charcoal rot trials needs to be taken in sick plot and also scored after harvest. 
• There appears to be need of recommendation of composite seed treatment for pathological & 

entomological problems so as to avoid problems at seed germination & seedlings stage.  
 
NAU, Surat and Tancha (February 15, 2008) 
Main observations  

• At Surat, there was excess rain fall in kharif, which led to delay in rabi sowings. The total amount of rain 
fall in kharif was 1815.0 mm. 

• The crop growth and stand was poor  in breeding and agronomy trials. 
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• The entries No. 60, 67 and 148 in AVHT and No. 102, 103, 106, 104, 154, 95 and 100 in IVHT performed 
better.  

• At Tancha, the total amount of rain fall was 1315.0 mm against the normal rain fall of 755.0 mm. Two 
coordinated breeding trials, two station trials and germplasm were sown. 

• The entries 145, 67, 75, 64, 78 and 149 in AVHT and 157, 160, 151, 154, 106, 105, 100, 102, 99, 92, 136, 
127 and 158 in IVHT performed better. 

• The expression of rabi entries  were excellent. The local BP 53 is a Dagadi type with lot of potential. 
Recommendations 

• The rabi sowing should be taken at Tancha in the last week of September or in early October. 
• There is need to strengthen the rabi programme of Tancha with collection of more germplasm and 

breeding materials from other rabi centres. 
 

ANGRAU, Tandur (February 22, 2008) 
Main observations 

• The crop growth and stand was  very good in agronomy trials and satisfactory in breeding trials.. 

• The entries No. 61, 63, 67 and 148 in AVHT performed better.  
• Some plots in the breeding trials were damaged by wild pigs and the performances of entries in IVHT 

were not distinct. 
• The treatment differences in all the 7 agronomy trials were very clear. In the evaluation of genotypes 

under rain fed conditions, SPH 1449 performed better and responded well to 50 and 100 % RDF as 
compared to the rest of genotypes. 

• In the trial on response of rabi sorghum genotypesto fertility levels at different conservation practices, 
compartment bunding with all the four genotypes and RDF was superior as compared to flat bed of 
planting. PKV Kranti and CSV-216R performed better. 

• The breeding material received from NRCS, Solapur was late sown and hence, could not be assessed. 
Recommendations  

• The trials should be sown during the I fortnight of October. 
• Control measures should  be taken at the time of sowing for shoot fly. 
• There should be accountability for the breeding materials received from NRCS, Solapur 

  




