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Executive Summary - Entomology
Kharif 2006
1. Sorghum pest scenario in different states

Tamil Nadu: Very low infestation (< 5%) of shoot fly was observed. Stem borer infestation
(25-30 %) was moderate.

Andhra Pradesh: Mid-June planted SPV 1616 and PSV 1 recorded 5 and 8 % dead hearts
of shoot fly respectively in Mehboobnagar district. The late sown crop suffered 19-28 % leaf
damage due to stem borer. The dry spell experienced incidence of sugarcane aphids in
scattered forms.

Karnataka: In Dharwad district, the incidence of shoot fly varied from 35 to 86 % and the
stem borer incidence was from 5.8 to 33.2 %. The incidence of midge was 20.0 %. The
sporadic occurrence of aphids, shoot bugs, army worms etc were noticed.

Maharashtra: In Parbhani district, shoot fly dead hearts (23.0%) stem borer (9.5%) and 5 -
8% of shoot bug incidence was recorded. Low incidence of Euproctis larvae were observed
in sorghum panicles in Taroda village. In Akola region, heavy infestation (30-50%) of shoot
fly was observed.

Madhya Pradesh: In Indore, most of crops was damaged due to heavy rains at initial stage.
However the infestation of shoot fly was moderate.

Gujarat In Deesa district of Gujarat, moderate to heavy incidence of (40-65%) shoot fly and
stem borer, low infestation (12-15 %) of midge was recorded. In Surat, there was heavy
rainfall and most of the crop has been vitiated due to heavy rains and floods.

Rajasthan: In Udaipur district of Rajasthan, shoot fly (8-25 %), stem borer (8-12%), shoot
bug (4-7%), and head bug (4-5 %) infestation was recorded. Most of the popular verities:
CSV 17,CSV 15, SU 1080 and SPV 1664 were grown by the farmers.

Delhi: The incidences of shoot fly and stem borer in Delhi region was low to moderate. The
attack of Pyrilla was noticed relatively low during Kharif 2006.

2. Evaluation of experimental varieties/hybrids and parental lines for resistance
against key pests

Fourteen trials on testing experimental varieties/ hybrids and parental material for resistance
against major insect pests of sorghum were conducted at nine locations (Palem, Coimbatore
in Zone |; Parbhani, Akola, Dharwad, Indore in Zone IlI; and Mauranipur, Udaipur, Delhi in
Zone 1lI). Promising entries with low levels of susceptibility to key pests, identified from all
these trials are listed in the table 1.

3. Screening of Pest Resistant Nurseries (SPN)

Entries in the shoot pest nursery were evaluated for resistance to shoot fly and other key
pests. Promising entries found relatively low to moderate levels of resistance to different
pests are listed in Table A. To diversify the genetic base, new crossing program involving
resistant germplasm accessions and elite lines have been undertaken by Palem, Parbhani,
and Udaipur centre, and the selected material. Further, a line x tester program involving
promising resistant A and R-lines and elite lines was undertaken to test the general and
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specific combining ability, which indicated that probability of obtaining shoot fly resistant
hybrids is higher when both the parents are resistant than when either one of the parents is
resistant or both the parents are susceptible to shoot fly. These results also suggested that
complementation for shoot fly resistance in both the parents results in resistant hybrids, and
therefore there is a need to breed both the parents for resistance to shoot fly in separate
program to realize higher frequency of resistant hybrids. There is also a need to breed the
parents from grain, feed, dual, and sweet sorghum for resistance to shoot fly in a separate
program.

4. Development of new sources of resistance for genetic diversity

A ftotal of 3 crosses were evaluated for shoot fly and 21 plants have been selected from the
progeny SPV 1355 x IS 2312. Three stem borer resistance progenies were evaluated to get
better genetic material that imparts resistance to target pests. However no significant
influence was noticed from these progenies.

5. Validation of IPM modules for shoot pests

New insecticide, Thiomethoxam (Cruiser) tested as seed treatment with or without
conventionally recommended insecticides such as endosulfan 0.07 and /or botanical like
neem seed kemel extract (NSKE 5%) and recommended intercropping at the two centers
(Parbhani and Udaipur). Moreover the emphasis has been given on cost effective module of
IPM.

5.1 Parbhani

Treated seed with Cruiser 70WS @ 3g/kg seed followed by endosulfan spray (007%) at 45
DAE showed lowest shoot fly deadhearts (23.2%) and followed by seed treatment with
Cruiser 70WS @ 3g/kg seed, plus whorl application of carbofuran 3G @ 7.5 kg per ha at 45
DAE. When seed treated Cruiser 70WS @ 3g/kg seed in intercropped sorghum with
soybean have observed equally well with the treatment of Thiomethoxam (Cruiser) 70 WS @
3g/kg of seed followed by NSKE @ 5% spray at 45 DAE. Stem borer dead hearts was low
(2.5 to 9.6 %). No significant difference between the treatments was found except farmer
practice. The stem borer damage was recorded high in farmers’ practices. Highest yield was
recorded in seed treated plot with Cruiser 70WS @ 3g/kg seed plus endosulfan spray
(0.07%) at 45 DAE and also found cost effective.

5.2 Udaipur

The trial was conducted to see the cost effective treatments while managing key pest of
sorghum. The trial conducted on seed treatment with cruiser and intercropping sorghum
(var: CSV 17) with moong along with the treatments of neem seed kernel extract (NSKE)
and endosulfan. Findings indicates that seed treatment with Thiomethoxam 70 WS 3.0 g/kg
seed with one spray of NSKE @ 5% at 45 DAE followed by same seed treatment with one
spray of endosulfan 35 EC (0.07%) at 45 DAE proved better and were on par with in terms
of lowest shoot fly and stem borer damage with highest yield 33.76 and 34.00 g/ha,
respectively. These treatments were also significantly superior over the rest of the
treatments and cost effective.
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Table 1: Promising entries with less susceptibility to key pests of grain and dual-
purpose sorghum from different trials, Kharif- 2006 (Location: 09)

Trial

Shoot fly

Stem borer

Midge

Head bug

Shoot bug

AVHT-

SPV 1698, SPV 1575,
SPH 1570, SPV 1743,
SPV 1733, SPV 1616,
CSV 15,CSV 17,
SPV 1664

SPV 1698, SPV 1575,
SPH 1574, SPH 1570,
SPH 1572, SPV 1743,
SPV 1733, CSH 16, SPH
1342, CSV 15, CSV 17,
SPV 1664

SPH 1524, SPH 1578,
SPH 1575, SPH 1576,
SPH 1342, CSV 17,
SPV 1664

SPH 1570, SPH
1573, SPH 1574,
SPV 462, SPH
1342,CSV 17, SPV
1664

SPV 1664, CSV 15,
SPV 1572, SPH 1575,
SPV 1616, SPV 1698

AVHTI

SPH 1573, SPH

1567, SPH 1570, SPV
1746, CSH 16, SPH
1342, CSV 15, CSV
17

SPH 1578, SPH 1575,
SPH 1576, SPH 1572,
SPH 1567, SPH 1570,
SPV 1746, CSH 16, SPH
1342, CSV 17, SPV 462,
SPV 1730, SPV 1730

SPH 1570, SPH 1569,
SPH 1576, SPV 462,
SPV 1730, SPH 1572,
CSv 17, CSV 15, SPH
1578, SPH 1575

CSH 16, SPH 1567,
SPH 1572, SPV

1616, SPH 1567,
SPH 1575

SPH 1567, CSV 17,
SPH 1576, SPH 1342

AVHTII

CSV 15, SPV 1733,
SPV 1616, SPH 1342,
CSV 17, SPV 1730

SPV 1789, SPV
1774, SPV 1785

CSV 17, CSV15, SPH
1413, SPV 1743, SPV
1569, SPV 462, SPV
1342, SPV 1616, CSH
16

CSV 17, SPV 1771, SPV
1776, SPV 1772, SPV
1786, SPV 1774, CSV
15, SPV 1791

SPV 1730, SPH 1569,
SPV 1743, SPH 1572,
CSH 16

SPV 1787, SPV 462,
SPV 1776

SPH 1569, CSV 17,
SPV 462, SPH
1573, SPH 1575

SPV 1791, SPV
1771, SPV 1792,
CSV 17, SPV 1793,
SPV 1785, SPV
1786, SPV 1789

SPH 1342, CSV 17,
CSV 15, SPV 1343

CSV 17, SPV 1793,
SPV 1772, SPV 1791,
SPV 1786, SPV 462,
SPV 1792, SPV 1774

IHT

SPH 1584, SPH
1585, SPH 1586

SPH 1587, SPH 1585,
SPH 1586, SPH 1594,
CSH 16

SPH 1593, CSH 16,
SPH 1342,

SPH 1342, SPH 1586,
SPH 1587, SPH 1598,
SPH 1584, CSH 16,
SPH 1595, SPH 1589,
SPH 1594, SPH 1585,
SPH 1593, SPH 1588,
SPH 1592

AVHT
(Dual)

SPV 1714, SPV 1715,
SPV 1754, SPV 1753,

SPV 1616, HC 208, SPV
1467, SPV 1715, SPV
1730, SPV 1753, SPV
1714, SPV 1750, SPV
1751, CSV 15, SPV
1754, SPV 1716

IVT
(Dual)

SPV 1780, SPV 1782,
SPV 1783, HC 308

HC 308, SPV 1777, SPV
1779, SPV 1784, SPV

1794

ASSVT

SPSSV 15, SPSSV 9,
SPSSV 20, CSV19SS

SPSSV 135, SPSSV 15,
SPSSV 7, SPSSV 9,
SPSSV 20, CSHHSS

ISSHVT

RSSV137,NSSH
105, ICSSH 19, CSV
19SS, ICSSH 18

SSV 84, NSSH 105,
ICSSH 16, ICSSH 18

SPN

SUENT 9, SUENT 8,
NRCSF-R-06-1,
NRCSF-R-06-2

NRCSF-R-06-2, SUENT
7, PVK 809,

SUENT 7, NRCSF -R-
06-1, NRCSF-R-06-2,
SUENT 6, SUENT 9

SUENT 7, SUENT 8,
SUENT 6, , PVK 809

PLTSF

415AB, 416 AB, 418
AB, 419 AB, 422 AB,
425AB

PLT-SB

465A, 467B, 471 B, 27B,

PLT-HB

2219 AB

PLT-MF
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Rabi (Post-rainy) season, 2006/07
1. Pest survey & surveillance, seasonal abundance & population dynamics

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 inRabisorghum.

Karnataka: In Dharwad region, the incidence of shoot fly was maximum during last week of
September and recorded €5-70 %), 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 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.

Maharashtra: In Marathwada region, the incidence of shoot fly was moderate (25 to 38%)
and stem borer was low (>10%). The infestation of corn plant hopper (5-7%) was low and
sugarcane aphid was moderate. In western Maharashtra, overall incidence of shoot fly was
moderate (10-45%) when crop was planted in the first fortnight of September. The incidence
of stem borer was low (0-12%). The appearance of sugarcane aphid was moderate,
whereas shoot bug incidence was low (> 10%).

Tamil Nadu: At Kovilpatti, the incidence of shoot fly was negligible due to heavy rains, while
the leaf feeding damage by the spotted stem borer is low at early and moderate at later
stage; and the head bug was appeared in low proportions ranging 10-15 panicle * causing
damage to the developing grains. Low incidence of midge was recorded.

2. 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; and Dharwad and
Bijapur in Karnataka; and Kovilpatti in Tamil Nadu. Four trials on parental lines for shoot fly,
stem borer, midge and head bugs were tested each at two hot spot locations (Table 2).

3. Screening of pest resistance nurseries against key pests

Two nurseries comprising shoot fly nursery and shoot pest nursery were evaluated and one
nursery was screened for sugarcane aphid/shoot bug resistance at 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 2.

4. Management of key pests in sorghum

Validation of IPM modules was studied at four locations. One trial on management through
eco-friendly tactics and one on chemical control was conducted at Bijapur and Rahuri
respectively.

a) Validation of IPM module
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Kovilpatti : At Kovilpatti the IPM practice of treatment of seed with Imidacloprid @ 5g/kg of
seed followed by application of endosulfan 0.07 % at 45 DAE recorded significantly lowest
damage and realized high yield (3982 kg/ha).

Bijapur. Intercropping with chickpea was proved economical, when seed treated with
Thiomethoxam 70 WS @ 3 g/kg. Seed treatment with Thiomethoxam 70 WS @ 3 g/kg seed
+ spray of endosulfan @ 0.07% at 45 DAE gave highest grain (25.1 Q/ha) and fodder yield
(4.29 t/ha) found equally good.

Parbhani: Seed treatment with Thiomethoxam could reduce the shoot fly damage
significantly when intercropped with safflower (Var: Sharada) recorded significantly highest
yield of 4.39 kg/ plot,

Solapur: The treatment comprising of seed treatment of var: CSV 216 with Imidacloprid @
10ml/ kg seed and intercropped with chickpea in 3:3:6:3:3 ratio recorded significantly low
(13.7%) shoot fly damage and stem borer damage (4.4 %). It recorded highest sorghum
equivalent yield (22.8 g/ha.).

b) Management through eco-friendly tactics

Bijapur. The treatment of soil application of carbofuran 3G @ 20 kg/ha + whorl application
of carbofuran 3G @ 8 kg/ha at 30 DAE + Pongemia pinnata leaf extract @ 5% spray at 60
DAE recorded lowest shoot fly dead hearts (4.3%) and lowest aphid index (10.2%) on M35-1

¢) Chemical control

Rahuri: The IPM practices comprising seed treatment with Thiomethaxam 70 WS @ 39/ kg
of seed + NSKE @ 5 % at 45 DAE was best and recorded least shoot fly damage (34.6 %)
and high yield of grain and fodder.
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Table 2: Promising entries with less susceptibility to key pests of grain sorghum in
different trials (Locations: 6; Rabi season, 2005/06).

Trial Shoot fly Stem borer Head bug S. aphids Shoot bug Midge
AVHT -| SPV 1709, SPV 1672, SPV 1709, SPV SPV 1768, DJ 6514, SPV 1672, | SPV 1680, SPV
CSV 216R, SPV 1768, 1672, SPV 1755, SPV 1762, SPH 1449, CSV 1762, SPV 1755,
M 35-1, Mauleg, IS CSH 15R, CSV CSV 216R 216R, SPV 1680 K8, M 35-1
2312, 216R
IVHT-II SPH 1501, SPV 1761, SPH 1449, SPH SPH 1449, SPH 1449 SPH SPH 1449, CSV
SPV 1762, CSV 216R, | 1501, SPH 1579, M SPH 1582, 1579, CSV 18, DJ 216R, M 351, DJ
Maulee, M 35-1, 1S -1 SPH 1579, 6514, IS 2312 6514, Maulee
2312, CSV 18, SPV CSH 15R, CSV
1704 216R
IVHT SPV 1806, SPV 1795, SPV 1806, SPV SPV 1795, SPV | CSH15R, Maulee, DJ | SPV 1805, SPV
SPV 1796, SPV 1797, 1795, SPV 1797, 1796,SPV 6514, SPV 1801, SPV | 1794, SPV 1797,
SPV 1800, CSH15R, SPV 1800, SPV 1798, SPV 1800, SPV 1794 Maulee, M 35-1,
SPV 1804, IS 2312 1801, SPV 1804 1802, CSH CSV 1803, K 8, DJ
15R, M 35-1, 6514
CSV 18,1S
2312
SPN RSV 790, RSV RSV 639,RSV RSPENT 4, CS3541,
824 RSPENT 2, IS 834, RSV 768, RSV DJ 6514, RSV 823,
2312,IS 2205, M 251, | 744,1S 18551, RSE RSPENT 1,
RSE 03 03,
Aphid/shoot SLR 10, SLR SLR 10, SLR 35, SLR
bug nursery 29, SLR 37, 37, SLV 25, SLV 29,
SLV 25,SLV SLV 31, TX428,Y
31,SLV 35, 1S 75
33722, EP 65,
PEC 10-1, PU
10-1,CSV
216R, TX 428,
Y75
PLT-SF 27A/B, 296A, 440A/B,
449A/B, 445A, 444AIB,
445A/B, 446A/B,
449A/B, 452A and
457A
PLT-SB AB lines of 486,
475, 478, 479, 484,
485 and 486
PLTMidge 5008, 501A, 5058, A/B lines of 490, RS 29, DJ 6514, K
515A/B, 516A/B, 496, 501, 502, 8, AB lines of 27,
518A, 531A, 532B, 505, 512, 516, 2219, 296, 491,
535B and 2219A 531, 535, 539, 508, 512, 516 531,
296, and 27 532 and 539
PLT-HB A/B lines of 547,
548, 555, 296,
27 and 2219
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Sorghum Entomology — 2006-07
Kharif (rainy) season, 2006
l. Pest survey & surveillance & seasonal abundance (@ll locations)

a) Tamil Nadu: Very low infestation (< 5%) of shoot fly was observed. Stem borer
infestation (25-30%) was moderate.

b) Andhra Pradesh: Monitoring team from NRCS surveyed Palem and other adjoining
areas of Mehboobnagar district. Early planted (mid June) SPV 1616 and PSV 1 varieties
recorded 5 and 8 % dead hearts of shoot fly. The late sown crop received 19-28 % leaf
damage due to stem borer. Head bug was low (60 population/5 plants). The dry spell
after good rains experienced incidence of sugarcane aphids in scattered forms.

¢) Karnataka: In Dharwad district, the incidence of shoot fly was very heavy ranging from
35 to 86 per cent. The stem borer incidence ranged from 5.78 to 33.20 per cent. The
incidence of midge was 20%. The incidence of other pests (aphids, shoot bugs and army
worms, midge etc) occurred in a sporadic manner. In Bijapur districts, $oot fly was
moderate and severe in late sown sorghum.

d) Maharashtra: Three villages (Taroda, Dharmpuri and Takali) in Parbhani district were
surveyed. The dead hearts due to shoot fly (23%) stem borer (9.5%) and 5-8% of shoot
bug incidence was recorded. Low incidence of Euproctis larvae were observed in
sorghum heads in Taroda village. Other pests did not show remarkable incidence.

e) Madhya Pradesh: In Indore, most of crops was damaged due to heavy rains at intila
stage. However the infestation of shoot fly was moderate.

f) Guijarat: In Deesa district, total rainfall was recorded 1067.8 mm during July-September,
whereas in August itself 50 % of total rainfall was received. Heavy incidences of (40-
65%) shoot fly and stem borer. Moderate infestation (12-15 %) due to sorghum midge
was recorded. In Surat, there was heavy rainfall and most of the crop has been damaged
due to heavy rains and flood.

g) Rajasthan: During August 624.9 mm rainfall was recorded in Udaipur district with a
relative humidity about 89-99%. Three districts Chittorgarh, Rajasmand and Bhilwara
were monitored for pest incidences. Shoot fly (8-25 %), stem borer (8 -12%) and shoot
bug (4-7%), and head bug (4-5 %) infestation was recorded. Most of the popular
verities: CSV 17, CSV 15, SU 1080 and SPV 1664 were grown by the farmers.

h) Delhi: The incidence of shoot fly and stem borer around Delhi was lower to moderate.
This season, the attack of Pyrilla was relatively low However, itis becoming a regular
pest in this region in Kharif sorghum since five years.

Il. Evaluation of grain sorghum experimental varieties/ hybrids / parental lines for
resistance to key insect pests

Advance Varietal and Hybrid Trial AVHT): Three trials namely AVHT-I, AVHT -Il and
AVHT- lll were conducted across the zones for evaluating resistance to key pests.

Trial 1: Advance Varietal and Hybrid Trial-I (AVHT-I): Under AVHT -1, four experimental
varieties, eight hybrids, six commercial checks, one local check, three resistant check and
one susceptible check were evaluated at nine locations (Palem and Coimbatore in Zone I;
Parbhani, Dharwad, Indore and Surat in Zone II; and Deesa, Delhi, and Udaipur in Zone III)
for resistance to major pests.

Shoot fly: The data on oviposition at 14 days after emergence (DAE) was collected at one

center i.e. Palem (Zone I). All the entries were relatively susceptible to oviposition by the
shoot fly. Among the test entries, SPV 1664, SPH 1524, Local check, SPV 1743, SPH 1575,
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SPH 1572 and SPH 1576 showed significantly low rate of oviposition and was on par with
resistant check IS Among the mechanisms of resistance to shoot fly, antixenosis for
oviposition is the predominant component (Tablel.2).

Deadhearts caused by the shoot fly was recorded at 28 DAE at nine locations (Palem and
Coimbatore in Zone |; Parbhani, Dharwad, Indore and Surat in Zone Il; and Deesa, Delhi,
and Udaipur in Zone lll). The data on deadheart formation at 28 days after emergence
showed high CV (>25 %) in Palem, Coimbatore and Mauranipur centers and hence were not
considered for comparison due to low deadhearts formation (<70%) in the susceptible check
(DJ 6514) and could not considered either for zonal or all-India averages. The data in Zone |
was not considered for comparison because of high levels of variations. Across locations of
Zone I, all the centers showed high levels of infestation in the form of deadhearts (<20%).
The test entries that showed comparatively lower deadhearts are SPV 1698, CSV 15, CSV
17, SPV 1616, SPV 462 and SPV 1743 across the locations. In Zone Ill, Udaipur center
recorded high levels of infestation in the susceptible check (88.9%), remaining entries
recorded moderate deadhearts (31 to 76 %) and resistance check showed only 15 %
deadhearts formation. The data from Mauranipur had to be ignored due to high CV (50 %) At
Delhi, the entries SPV 1733, SPV 1664, CSV 15, CSV 17, SPV 1616, SPH 1342 and SPH
462 recorded relatively low deadhearts and were not different from the resistant check in
zone lll. The deadhearts formation was above 43 % across the locations in Zone Ill. On all-
India basis, SPV 1743, SPV 462 and SPV 1733 were the only entries which, proved to be
relatively effective against shoot fly infestation (Table 1.1).

Morpho-physiological traits: Other morpho-physiolgical traits such as seedling vigor, leaf
glossiness and seedling height have not been recorded in any of the centers during Kharif
2006.

Spotted stem borer: The data on spotted stem borer infestation was assessed in terms of
leaf injury plants (%) at 30 and 45 DAE, deadhearts (%) at 45 DAE, Stem tunneling (5) and
peduncle damaged plants (%).

The data on percent leaf damage plant was recorded at 30 DAE at Palem and Coimbatore in
Zone |, Akola, Dharwad in zone Il and Delhi, Udaipur in zone lll, respectively. The data from
centers recorded high CV. Susceptible check recorded low level of percent leaf damage
(>70%). In Palem the level of infestation was low as compared to Coimbatore. In Coimbatore
CSV 17, CSV 15 and APH 1570 recorded lower damage. However, CV was high in Palem
and Coimbatore. In zone I, high CV (> 25%) was recorded in Dharwad (75 %), hence data
is ignored. At Akola, CSV 17, SPH 1578, CSH 9 (Local check), SPH 1576 and SPH 1573
recorded lower leaf damage plant. In Delhi (zone Ill), CSV 15, SPH 1342, SPH 1572 and
CSV 17 recorded less damage among the entries. In Udaipur (zone — Ill) CSH 16, SPV
1733, SPH 1573 and SPH recorded less damage among the entries (Table 1.2).

The data on dead hearts at 45 DAE was recorded at Parbhani, Delhi, Udaipur and
Mauranipur (Zone lll). The data from Parbhani and Mauranipur had to be ignored due to
exceptionally high CV. At Delhi, SPH 1575, SPV 1733 recorded least damage. In Udaipur
SPH 1342, CSH 16, SPH 1524 recorded less damage. In zone Ill, SPH 1575, SPV 1743
and SPH 1570 were best across the locations (Table 1.3).

The stem tunneling data was recorded at Dharwad center only. Least Stem tunneling (%)
was recorded in SPV 1698, SPV 1616 and SPV 462 (Table 1.3).

Stem borer peduncle damage plant percentage was recorded at Palem, Parbhani, Akola and
Udaipur centers. The data from Palem and Parbhani was considered leaving other locations
due to high CV. Significantly low peduncle damage percentage plants was recorded in CSH
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16, CSV 17, SPH 1570 AND SPH 1575 at Palem and SPV 1698, SPV 1616, SPV 462 and
SPH 1524 at Parbhani (Table 1.3). Across the locations SPV 1733 recorded lease damage.

Midge: Spike let damage due to midge was recorded at Dharwad center only. The entries
SPV 1664, SPH 1575, SPH 1342, SPV 1733, CSV 17, SPH 1574, SPH 1524 recorded
significantly low spike let damage percentage (Table 1.4).

Head bug: Head bug population density at flowering was recorded at Parbhani. The
population colonization of head bugs was significantly low on SPH 1570, SPH 1573, SPH
1574, SPV 462 and SPV 1342 (Table 1.4).

Shoot bug: Shoot bug plant damage (%) was recorded at Parbhani center, but not
considered due to high CV (Table 1.4).

Pyrilla sp.: Pyrilla sp. infestation was recorded only at Delhi, among the entries SPV 1664,
CSV 15, SPH 1342 and SPH 1572 recorded least damage rating (Table 1.4).

Days to 50 % flowering: Days to 50% flowering were recorded at Parbhani (zone II).
Among the entire test entries, SPH 1574 showed early flowering followed by SPH 1573,
SPH 1570 ANS SPV 1664 (Table 1.4).

Grain yield & its components: Grain yield in grams per plant was assessed at Dharwad
and Udaipur. When all the entries were exposed to all biotic stresses, especially insects, the
grain yield plant® was recorded for all the test entries mentioned above. Among the test
locations, mean higher grain yield was recorded at Udaipur center. The test entries SPH
1524, SPV 1743, SPV 1733, SPH 1570, AND SPH 1572 registered higher grain yield plant ™
compared to all other test entries across the locations (Table 1.4).

Trial 2 Advance Varietal and Hybrid Trial-ll (AVHT, Zone Il): Under AVHT-II, 21
experimental lines, varieties @) and hybrids @), six commercial checks (CSV 15, CSH-16,
SPH 1342, CSV 17, SPV 462, and SPV 1616), three resistant (IS 2312, IS 18551, IS 2205)
and one susceptible (DJ 6514) were evaluated at nine locations (Palem, Coimbatore in Zone
I; Parbhani, Dharwad, Akola, Indore in Zone IlI; and Mauranipur, Delhi, Udaipur in Zone I1I)
for resistance to major pests. Deesa centre did not plant the material and the trials in Surat
have been vitiated due to floods.

Shoot fly: The data on oviposition at 14 days after emergence (DAE) was collected at one
center only i.e. Palem in Zone I. The attack of shoot fly was low. Hence, all the entries were
shown relatively low oviposition by the shoot fly. Susceptible check DJ 6514 was recorded
10.7 eggs per five plants and the least oviposition was recorded in three resistant checks
(4.7-5.7 eggsl/five plants). Due to lack of data from other centers, the mechanisms of
resistance to shoot fly, antixenosis for oviposition could not established (Table 2.2).

Deadhearts caused by the shoot fly was recorded at 14, 21 and 28 DAE. However, most of
the centers have recorded the data at 28 DAE. The data on shoot fly deadhearts was
recorded at 28 DAE at Palem, @imbatore (Zone [), Parbhani, Akola, Dharwad, Indore,
(Zone II) and Mauranipur, Deesa, Udaipur, Delhi (Zone Ill). The data on deadheart
formation at 28 days after emergence showed high CV (>25 %) in Palem, Coimbatore, and
Mauranipur centers and due to low deadhearts formation (<70%) in the susceptible check
(DJ 6514) in Palem, Coimbatore, Indore, and Mauranipur could not considered either for
zonal or all-India averages.

Across locations of Zone I, all the test entries showed high levels of infestation in the form of
deadhearts 7.6 to 91.1 %). No single the test entries have performed better than resistant
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check. However the commercial checks have shown lower deadhearts than test entries. In
Zone lll, Udaipur center having high level of infestation in the susceptible check, remaining
entries recorded moderate deadhearts @0.5 %in SPH 1567 to 82.1 % in CSV 17) and
resistance check ( IS 2312) showed 16.4 % deadhearts formation. At Delhi, the entries SPV
462, SPH1 570, and CSV 15 showed relatively low deadhearts and but not different from the
resistant check. The deadhearts formation was above 38 % across the locations in Zone IlI.
The entries SPH 1567, SPH 1342, SPV 462, SPV 1570, SPV 1573 and CSV 15 performed
well across locations in Zone Ill. On all-India basis, SPH 1567, SPV 462, SPH 1342, and
CSV 17 moderately performed better but not better than resistant check. Last season
commercial check (SPV 1616) proved to be relatively effective against shoot fly than the
other test entries but this year it ranked 11™ among the entries and recorded 61.8 %
deadhearts (Table 2.1).  Other morpho-physiolgical traits such as seedling vigor, leaf
glossiness and seedling height have not been recorded in any of the centers during Kharif
2006.

Spotted stem borer: The data on spotted stem borer infestation/damage was assessed in
terms of leaf damaged plants (%) at 30 and 45 DAE, deadhearts (%) at 30 and 45 DAE, and
peduncle damaged plants (%). This year, the leaf feeding score was not evaluated.

The data on percent kaf damage plant was recorded at 30 DAE at Palem, Coimbatore in
Zone |, Akola, Dharwad in Zone ii and Delhi, Udaipur in Zone I, respectively. The data from
centers recorded high CV could not considered. However, SPV CSV 17, SPV 462, SPH
1578 CSH 16, and SPH 1342 have relatively performed well but not better that resistant
check in Zone |. The entries, SPH 1575, SPH 1567, SPH 1569, CSH 16 and CSV 17 have
relatively low deadhearts but not better than resistant check In Zone Il across the locations.
In Zone lll, (Delhi and Udaipur) low percentage of leaf damage was noticed (average: 5.1
%). The entries CSv17, SPH 1567, SPV 462, CSH 16 and SPH 1570 have performed better
than those other entries but not better than resistant check (Table 2.2).

The data on dead hearts at 45 DAE was recorded at Parbhani, Indore, Delhi, Udaipur and
Mauranipur. The data from Parbhani and Udaipur has high CV and low percentage of dead
hearts. The deadhearts caused by the stem borer at 45 DAE was low (2.3 to 10.0%) at
Parbhani and high (42.1 to 68.0 %) at Indore of zone Il. At Udaipur and Mauranipur in zone
[1l, recorded dead hearts between 3.9 to 18.3 %, but the data of these centers observed high
CV (>25%). The data from Delhi has noticed 32.0 to 80.4 % deadhearts. Among the test
entries, significantly low deadhearts were recorded in SPH 1572, Local check; SPH 1342,
SPH 1567, SPH 1569, CSH 16 and SPV 462 which are significantly not different from the
resistant check (Table 2.3).

Peduncle damage plant percentage due to stem borer was recorded at Palem, Parbhani,
Akola, and Udaipur centers. However, these centers have recorded high CV (>25%).
Significantly low peduncle damage percentage plants were recorded in SPV 1746, SPV
1578, CSH 16, SPV 1730, SPV 1576 and CSV 15 in across the bcation at national level
(Table 2.3).

The stem tunneling by stem borer was recorded only at Dharwad. Most of the entries
performed well. The entries SPH 1578, SPV 1730, SPH 1575, CSV 15, SPH 1573, SPV
1616, SPV 462, SPH 1569 and SPH 1567 have recorded low stem tunneling andwas on par
with resistant check (2.3)

Midge: Spikelet damage due to midge was recorded at Dharwad center only. However, this
centre recorded high CV (31.8%). The entries SPH 1570, SPH 1569, SPH 1576, SPV 462,
SPV 1730, SPV 1572 and CSV 17 have shown predominantly low spikelet damage (<10%)
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and found better than resistant check (DJ 6514). The resistant check ecorded 16.7 %
spikelet damage due to midge (Table 24).

Head bug: Head bug population density at flowering was recorded at Parbhani only. The
population colonization of head bugs was significantly low in all most all entries except in
SPV 1746 (29.3 bug population/panicle). Head bug populations were found considerably low
in CSH 16, SPH 1569, SPH 1572, SPV 1616, and SPH 1567 . Head bug panicle damage
rating (1-9) wasnot recorded (Table 2.4).

Shoot bug: Shoot bug plant damage (%) was recorded at Parbhani center. The entries
PVK 809 (local check), CSV 17, SPH 1567, and SPH 1576 have recorded below 10 % plant
damage due to shoot bug and found on par with resistant check (Table 2.4).

Pyrilla sp.: The infestation of Pyrilla was very low (rating 2.0 to 4.7) during Kharif 2006. This
year the incidence of Pyrilla was very low level. Some of the notable entries are SPH 1572,
SPH 1567, SPH 1573 SPH 1575, SPH 1570, SPV 462 CSV 15, and CSV 17 have recorded
2-3, whereas IS 2312 and IS 2205 have recorded lowest rating (Table 2.4).

Days to 50% flowering: Days to 50% flowering were recorded only at Parbhani centre.
Among the entire test entries, SPV 1746 showed early flowering (71 days) and DJ 6514 took
86 days to 50 flowering (Table 2.4).

Grain yield & its components: Grain yield in grams per plant was assessed at Dharwad
(Zone II) and Udaipur (Zone III). When all the entries wele exposed to all biotic stresses with
reference to insects, the grain yield plant* was recorded for all the test entries mentioned
above. Among the test locations, mean higher grain yield was recorded at Udaipur followed
by Dharwad. The test entries SPH 1569, SPH 1573, SPH 1572, SPH 1575, and SPH 1567
showed significantly higher grain yield plant * compared to all other test entries across the
locations (Table 2.4).

Trial 3: Advance Varietal and Hybrid Triaklll (AVHT, Zone lll): Under AVHT for Zone llI,
23 experimental lines, varieties (4) and hybrids (7), six commercial checks (CSV 15, CSH-
16, SPH 1342, CSV 17, SPV 462, and SPV 1616), one local check, three resistant (IS 2312,
IS 18551, IS 2205) and one susceptible (DJ 6514) were evaluated at nine locations (Palem,
Coimbatore in Zone I; Parbhani, Dharwad, Akola, Indore in Zone Il; and Mauranipur, Delhi,
Udaipur in Zone IIl) for resistance to major pests. Deesa centre did not plant the material
and the trials in Surat have been vitiated due to floods.

Shoot fly: The data on oviposition at 14 days after emergence (DAE) was collected at
Palem center only in Zone |. The attack of shoot fly was low. Hence, all the entries were
shown relatively low oviposition by the shoot fly (4.7 to 12.0 eggs per five plants).
Susceptible check DJ 6514 was recorded 12.0 eggs on five plants and the least oviposition
was recorded in resistant checks 1S 2205 (4.7 eggs/five plants). SPH 1575 recorded highest
oviposition (11.0 eggs per five plants). Due to lack of data from other centers, the
mechanisms of resistance to shoot fly, antixenosis for oviposition could not established
(Table 3.2). Deadhearts caused by the shoot fly was recorded at 14, 21 and 28 DAE.
However, most of the centers have recorded the data at 28 DAE (Table 3.1).

The data on shoot fly deadhearts was recorded at 28 DAE at Palem, Coimbatore (Zone ),
Parbhani, Akola, Dharwad, Indore, (Zone Il) and Mauranipur, Deesa, Udaipur, Delhi (Zone
lll). The data ondeadhearts formation at 28 days after emergence showed high CV (>25 %)
in Palem, Coimbatore, and Mauranipur centers and due to low deadhearts formation (<70%)
in the susceptible check (DJ 6514) in Palem, Coimbatore, Indore, and Mauranipur could not
considered either for zonal or all-India averages.
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Across locations of Zone I, all the test entries showed high levels of infestation in the form of
deadhearts (21.1 to 97.6 %). No single the test entries have performed better than resistant
check. However the commercial checks have shown lower deadhearts than test entries.
Some of the test entries were on par with commercial check across the locations and had
moderate infestation (67.5 -71.2%).

In Zone lll, Delhi center has high level of infestation in the susceptible check, remaining
entries recorded moderate infestation. (23.8 % in CSV 15 to 13.7 % in SPH 1572) and
resistance check (IS 18551, IS 2205) showed 23.1 % deadhearts formation. At Udaipur, the
entry SPV 1733 (31.9 %) showed relatively low deadhearts andwas on par with the resistant
check (IS 18551). The mean deadhearts formation was above 28.0 % across the locations in
Zone lll. The entries SPV 1733, SPH 1342, SPV 1730, and CSV 15 performed well across
locations in Zone Ill. On all-India basis, CSV 15, SPV 1733, and SPV 1616 recorded
moderate deadhearts below 50% but not better than resistant check (Table 3.1).

Other morpho -physiolgical traits such as seedling vigor, leaf glossiness and seedling height
have not been recorded in any of the centers during Kharif 2006.

Spotted stem borer: The data on spotted stem borer infestation/damage was assessed in
terms of leaf damage plants (%) at 30 and 45 DAE, deadhearts (%) at 30 and 45 DAE, and
peduncle damaged plants (%). The data on percent leaf damage plant was recorded at 30
DAE at Palem, Coimbatore in Zone |, Akola, Dharwad in Zone Il and Delhi, Udaipur in Zone
I, respectively.

The data from centers recorded high CV (<25%) and hence could not be considered. All
entries except SPH 1575, SPV 462, SPV 1730, SPV 1733, SPH 1567, SPH 1342, SPH
1570, SPH 1746, and SPH 1752 performed well and were on par with resistant check in
Zone |. All entriesexcept SPV 1616 and SPH 1572 have relatively low deadhearts and were
on par with resistant check In Zone Il across the locations. In Zone l1ll, (Delhi and Udaipur)
low percentage of leaf damage except SPH 1658 and SPH 1572 was noticed and was on
par with resistant check. All entries except SPH 1572 recorded lower leaf damage at national
level (Table 3.2).

The data on dead hearts at 45 DAE was recorded at Parbhani, Delhi, Udaipur and
Mauranipur. The data from Parbhani, Mauranipur and Udaipur has high CV and low
percentage of dead hearts. The deadhearts caused by the stem borer at 45 DAE was low
(24 to 14.8%) at Parbhani in Zone II. The local check performed on par with resistant check
in Zone 1ll. The entries SPV 1746, SPV 1616, SPH 1342, CSV 15, and local check showed
low deadhearts and were par with resistant check (Table 3.3).

Peduncle damage plant percentage due to stem borer was recorded at Palem, Parbhani,
Akola, and Udaipur centers. However, these centers have recorded high CV (>25%). The
test entries except SPV 1743 and CSV 17 had significantly low deadhearts and on par with
resistant check (Table 3.3). The stem tunneling by stem borer was recorded only at
Dharwad. Most of the entries performed well. The entries except SPH 1567, SPH 1570, SPH
1573, SPH 1569, CSH 16, and CSV 17 have recorded low stem tunneling and were on par
with resistant check (3.3)

Midge: Spikelet damage due to midge was recorded at Dharwad center only. However, this
centre recorded high CV (27.01%). All entries performed well. The entries SPH 1413, SPV
1730, SPH 1569, SPV 1743, SPV 1578, CSH 16 and SPV 1572 shown predominantly low
spikelet damage (<10%) and found better than resistant check (DJ 6514). The resistant
check recorded 12.3 % spikelet damage due to midge (Table 3.4).
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Head bug: Head bug population density at flowering was recorded at Parbhani only. The
population colonization of head bugs was significantly low in all most all entries except in
SPV 1746 (29.3 bug population/panicle). Head bug populations were found considerably low
in SPH 1569, CSV 17, SPV 462, SPH 1573, SPH 1575, SPV 1743, SPH 1572, SPH 1342
and SPV 1730 and were found better than resistant check. Head bug panicle damage rating
(1-9) was not recorded (Table 3.4).

Shoot bug: Shoot bug plant damage (%) was recorded at Parbhani center. All entries
except SPH 1572, SPV 1746, and SPH 1413 have recorded low infestation (> 15 % plant
damage) due to shoot bug and found on par with resistant check (Table 3.4).

Pyrilla sp.: The infestation of Pyrilla was very low (rating 1.3to 5.7) during Kharif 2006. This
year the level of incidence of Pyrilla was very low. Some of the notable entries are: SPV
1733, CSH 16, SPV 1616, SPH 1569, and SPH 1567 have recorded 1.3 to 2.0 and on par
with 1S 18551 (T able 3.4).

Days to 50% flowering: Days to 50% flowering were recorded only at Parbhani centre.
Among the entire test entries, SPH 1572 and SPH 1573 showed early flowering (74 days)
and DJ 6514 and IS 18551 took 83 days to 50 flowering (Table 3.4).

Grain yield & its components: Grain yield in grams per plant was assessed at Dharwad
(Zone II) and Udaipur (Zone lll). When all the entries were exposed to all biotic stresses with
reference to insects, the grain yield plant* was recorded for all the test entries mentioned
above. Among the test locations, mean higher grain yield was recorded at Udaipur followed
by Dharwad. The test entries SPH 1342 and SPH 1569, CSH 16, SPH 1567 and SPH 1575
showed significantly higher grain yield plant * compared to all other test entries across the
locations (Table 3.4).

Trial 4: Initial Varietal Trial (IVT) (Loc: All centers): In IVT-I (Grain Sorghum), fifteen
experimental varieties, 3 commercial checks (CSV 15, CSV 17, SPV 462), resistant (IS
2312), susceptible check (DJ 6514) and respective local check we re evaluated for resistance
to key pests at 9 locations namely Palem, Coimbatore (Zone |), Parbhani, Akola, Dharwad,
Indore (Zone Il), and Mauranipur, Udaipur, Delhi (Zone llI).

Shoot fly: The predominant component of resistance to shoot fly is antixenosis for
oviposition. Oviposition was recorded at Palem centre. The data on oviposition was not
available from other centers except Paem (Table 4.2). However, the data on shoot fly dead
hearts from the centers (Palem, Coimbatore, Indore and Mauranipur) with CV > 25 % and
low infestation in susceptible check, DJ 6514 (< 70 %) were not taken into account for
comparisons.

The shoot fly dead hearts at 28 Days after emergence (DAE) recorded from Zone-ll was
ranged from 64.7 to 74.4 % in test materials with average of 66.8%. There were not
significant differences between the test materials at 28 DAE in Zone-ll. Some of the entries:
SPV 1774 and SPV 1788 from Parbhani, SPV 1785 and SPV 1789 from Akola and SPV
1785, SPV 1616 from Dharwad were recorded relatively lower dead hearts percentages.
None of the test materials has shown lower damage than resistant check, 1S 2312, IS 18551
and IS 2205. Susceptible check DJ 6514 has recorded 91.5 % dead hearts in Zone —IlI. In
Zone — lll relatively moderate damage due to shoot fly was recorded. It was ranged from 31
to 58.2 % with average of 39.2 %. However two test varieties namely SPV 1774 and SPV
1789 relatively showed better performance than other test materialin Delhi and Udaipur. But
none were above than resistant check in Zone —Ill too. SPV 1789 (51.7%), SPV 1774 (52.8
%) and SPV 1785 (55.8%) has relatively performed better than other test entries at national
level (Table 4.1).
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Spotted stem borer: The percent data on leaf injured plants due to stem borer were
recorded from Palem, Coimbatore (Zone 1), Akola, Dharwad (Zone Il), Delhi, and Udaipur
(Zone ). It was relatively lower in test entriesand shown at pr with resistant check. The
notable entries are: CSV 17, SPV 1616, and SPV 1786 from Zone-l, SPV 1776, SPV 1771,
CSV 17, SPV 1772 from Zone Il and CSV 17, SPV 1771, SPV 1772 and SPV 1776 from
Zone lll. Surprisingly, the lowest stem borer leaf njured plants was recorded in DJ 6514
(susceptible check) from Zone | and Il. On national level, CSV 17, SPV 1771, SPV 1776
and SPV 1786 has recorded lower leaf damage and not different from resistant checks.
Again DJ 6514 has averaged lowest leaf damage among the test entries (Table 4.2).

The data on dead hearts caused by stem borer was recorded at 30 and 45 DAE. The test
entries, SPV 1774, CSV 15, SPV 1789, SPV 1775, and SPV 1774 recorded lower damage
than resistant check (IS 2312) at national level and were not significantly different than that
of resistant check. Interestingly, the data from all centers (Parbhani, Udaipur and
Mauranipur, except Delhi) have recorded high CV (> 30%). Hence the data from these
centers could not be considered for comparisons (Table 4.3). The data on stem tunneling
percentage was recorded only from Dharwad centre but could not be accounted due to high
CV (57.67%). The data on peduncle damage by stem borer was recorded at Palem,
Parbhani, Akola, and Udaipur centre but were not considered owing to high CV (Table 4.3).
However, India average showed significant differences in peduncle damage between these
test entries at low CV (28.86%). SPV 1791, SPV 1771, and SPV 462 showed lower damage
and significantly superior than susceptible check DJ 6514 (Table 4.3).

Midge: The spikelet damage by midge was recorded at Dharwad (Zone Il). The entries SPV
1787, SPV 1789, SPV 462, and SPV 1776 recorded low spikelet damage but DJ 6514 was
recorded 12.3 % damage. The lowest damage was recorded in local check and highest
damage was recorded in IS 2312. It is interestingly and consequently found that shoot fly
resistant checks are highly susceptible to midge and vice versa. There were no significant
differences between days to flowering 50% (Table 4.4).

Head bug: Head bug population/ panicle were recorded at Parbhani (Zone II) and are
significantly performed well over IS 2312 and DJ 6514. The entries SPV 1791, CSV 17, SPV
1792, SPV 1771 SPV 1793, and CSV 15 recorded lower head bug populations (Table 4.4).

Pyrilla sp. : In Kharif season of 2004, Pyrilla sp has become a serious pest in Delhi area.
Last season the infestation due to Pyrilla was recorded from 1.7 to 6.7 in the scale of 1-9.
This year it was recorded in the range of 2.2 to 7.7. The entries SPV 1791, CSV 15, SPV
1775 and SPV 1772 were recorded lowest damage score (Table 4.4).

Shoot bug: The shoot bug infestation was recorded only at Parbhani center. CV was > 35
%. Hence cannot be considered. However, the entries DJ 6514, CSV 17, SPV 1793 and
local check PVK 809 were recorded lowest plant damage due to shoot bug (Table 4.4).

Grain yield : Grain yield/plant (g) was recorded at two centers Oharwad and Udaipur). The
data on grain yield has recorded high CV at Dharwad. However, the entries SPV 1791, SPV
1785, SPV 1792, SPV 1793 and SPV 1771, and SPV 1772 were recorded higher yield (50 -
55 g) than other entries at Udaipur centre. The data on yield could not be considered since it
recorded high CV higherthan 30 % (Table 4.4).

Trial 5: Initial Hybrid Trial (IHT) (Loc: All centers): In IHT, seventeen experimental
hybrids, two commercial hybrids, one local check along with three resistant (IS 2312, IS
2205, 1S 18551) and susceptible (DJ 6514) checks were evaluated for resistance against
key pests of sorghum at 9 locations (Palem and Coimbatore in zone I; Parbhani, Akola,
Dharwad, and Indore in zone II; and Mauranipur, Udaipur, and Delhi in zone III).
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Shoot fly: Antixenosis for oviposition was recorded at seedling growth stage. Only Palem
centre have recorded oviposition of shoot fly. Among the entries SPV 1616 (local check
from Palem), SPH 1584, SPH 1595, and SPH 1585 showed significantly low oviposition at
14 DAE at Palem center (Table 5.2).

Deadhearts caused by the shoot fly was recorded at 28 DAE, at Palem and Coimbatore
(zone 1), Parbhani, Akola, Dharwad, Surat (zone —II) and Udaipur, Delhi and Mauranipur
(Zone —III). Locations Palem, Coimbatore, Mauranipur and Indore were rejected due to low
infestation in susceptible check DJ 6514. The entries SPH 1584, SPH 1585, SPH 1586, and
SPH 1342 were recorded relatively lower deadhearts caused by shoot fly in Zone Il (Akola,
Parbhani and Dharwad). However, he entries, SPH 1584, SPH 1585, and SPH 1586
showed lower dead hearts and at par with resistant check in zone —llIl. Significantly low
deadhearts were recorded by the resistant check alone mostly in all locations. The entries
SPH 1584, SPH 1585, and SPH 1586 showed lower dead hearts formed by shoot fly at
National level but not significantly lower than resistant check (Table 5.1).

Spotted stem borer: The spotted stem borer damage in terms of leaf feeding damaged
plants (%) was recorded at Palem, Coimbatore, Akola, Dharwad, Delhi and Udaipur. In view
of high CV, the data from all centres except Delhi and Udaipur was not considered. The leaf
feeding damage was low at Palem (6.3 -15.7), moderate at Coimbatore (8.4 -34.8). The
entries SPH 1596, SPH 1586, and SPH 1598 showed lower leaf damage % in Zone 1l mainly
in Akola and Dharwad. Among the test entries, SPH 1584 and SPH 1594 were recorded
significantly lower leaf feeding plant percentage in Zone Ill. At National level, SPH 1584,
SPH 1586, SPH 1594, SPH 1585, SPH 1595, SPH 1596, SPH 1597, SPH 1598, SPH 1599
and SPH 1600 performed very well and at par with resistant check (Table 5.2).

The incidence of deadhearts caused by the spotted stem borer at 45 DAE was recorded in
four locations (Parbhani in Zone Il and Delhi, Udaipur, Mauranipur in Zone Ill). The entries
SPH 1584, SPH 1597 and SPH 1342 recorded lowest deadhearts in Parbhani in zone II. The
entries SPH 1594, local check and SPH 1586 recorded lower deadhearts in zone Il (Table
5.3).

Peduncle damage recorded at bur Palem (zone-l), Parbhani, Akola (zone—Il) and Udaipur
(zone-lIl) centers. The entries SPH 1592, SPH 1587, SPH 1588, and DJ 6514 recorded
lowest peduncle damage in Palem although CV was very high. The other centers that
recorded high CV are Parbhani, Akola and Udaipur. The entries SPH 1585, SPH 1587, SPH
1576 and DJ 6514 recorded lower peduncle damage in Parbhani. IS 2205IS 2312, CSH 16,
DJ 6514 and SPH 1587 in Akola. Udaipur centre has recorded highest CV % and showed
peduncle damage % between 20 to 40 %. At national level the entries SPH 1585, SPH 1587,
IS 2312 and DJ 6514 recorded lowest peduncle damage. It is surprise to note that no
significant differences were found in resistant and susceptible check (Table 5.3).

Midge: No data on midge damage was recorded.

Head bug: The colonization of head bug population was recorded at milky stage in
Parbhani only. Significantly lower population colonization of head bugs was recorded on the
entries of SPH 1592, IS 18551, SPH 1593, CSH 16, SPH 1342, and CSH 16. No rating on
panicle damage was recorded (Table 5.4).

Sugarcane aphid: In the last before season (kharif 2004), this pest has shown its
noticeable presence and indicates that this pest also becoming a serious concern during
kharif season particularly in western Maharashtra. However, this year, no center has
reported the infestation of on sugarcane aphid.
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Shoot bug: Shoot bug is becoming a serious pest causing plant stand loss during kharif
season the region of Marathwada in Maharashtra. The data recorded at Parbhani showed
low plant damage by shoot bug and the CV is high. However, the entries SPH 1586, SPH
1587, SPH 1597, SPH 1342, and DJ 6514 were recorded relatively lower damage (Table
5.4).

Pyrilla sp.: Pyrilla sp. is becoming serious in northern part of India, especially in Delhi in
region, where oviposition in egg masses showed significant differences between the test
entries. This season, although the range of Pyrilla damage rating was relatively low (2.0 to
4.3 in the scale of 1 to 9). Lowest damage rating in IS 2205, IS 2312 and highest rating was
noticed in susceptible DJ 6514 by Pyrilla sp (Table 5.4).

Days to flowering (50%): The days to 50% flowering were recorded in one location only
that too at Parbhani. There were no remarkable differences were found amongst the
locations in days to flowering (Table 5.4).

Grain }/ield: Significant differences were observed between the test entries for grain yield
plant . Only Udaipur centre has recorded grain yield and he grain yield expression was
high at Udaipur centers, and moderate at Surat and Deesa centers. The entries SPH 1594,
SPH 1595, SPH 1596 SPH 1592, SPH 1591, SPH 1585, SPH 1588, SPH 1587, SPH 1598
and local check recorded higher yields under biotic stresses (< 100 g).The influences of
abiotic stresses on plant height, waxy bloom, and 100 seed weight were not recorded by any
centers (5.4).

[ll. Evaluation of dual-purpose sorghum experimental varieties/ hybrids/ parental lines
for resistance to insect pests

Trial6: Advanced Varietal and Hybrid Trial (Dual purpose sorghum): In AVHT (dual
purpose sorghum) trial, one experimental hybrids, five varieties, three commercial hybrids,
one local check along with one resistant (IS 2312) and susceptible (DJ 6514) checks were
evaluated for resistance against key pests of sorghum. The trial was conducted at five
locations, Palem, Coimbatore (Zone I), and Mauranipur, Udaipur and Delhi (Zone-I11).

Shoot fly: Antixenosis for oviposition by the shoot fly was recorded at Palem centre only at
14 DAE. The data at 21 DAE was not considered due to high CV. All entries showed
relatively lower oviposition and are at par with resistant check except SPV 1715, SPV 1714,
SPH 1467, SPV 1753, CSH 16, HC 308 and DJ 6514. The most significant entries CSV 15,
SPV 1616, SPV 1754, and SPV 1718 recorded lower number of eggs on seedlings. The
susceptible check recorded more number of eggs/ seedling (Table6.2).

The dead hearts caused by shoot fly was recorded at 28 DAE at five locations, Palem,
Coimbatore (Zone [), and Mauranipur, Udaipur and Delhi (Zone-Ill). The data on shoot fly
dead hearts at 14, 21 DAE was considered since very few centers have recorded the data.
Some of the locations: Palem, Coimbatore and Mauranipur have recorded low infestations in
susceptible check DJ 6514 and hence they were not considered for comparisons. More ever
the data from Palem, Coimbatore and Udaipur centre were not considered due to high CV.
In view of national average, the entries SPV 1715, SPV 1716, SPV 1714, SPV 1750, SPV
1754, SPV 1753, CSV 15, CSV 16 and SPV 1716 have recorded lower shoot fly dead
hearts and can be compared with resistant check 1S 2312. The resistant check recorded
lowest 20.6 %, whereas susceptible check DJ 6514 has recorded 88.6 % dead hearts due to
shoot fly (Table 6.1).
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Spotted stem borer: The stem borer leaf damage (LD %) and deadheart formation (DH %)
were recorded at 30, 45, DAE at four locations, Palem, Coimbatore (Zone 1), and Udaipur
and Delhi (Zone-lll). In Palem centre, the entries SPV 1715, SPV 1730, SPV 1754, SPV
1752, SPV 1616, SPV 1751, CSH 16, CSH 15, and HC 308 recorded lower percentage of
leaf damage due to stem borer. The CV was high in Coimbatore centre. However SPV 1616
recorded lowest leaf damage although all other entries are at par with SPV 1616 except SPH
1467 (Table 6.2).

Delhi, Udaipur and Mauranipur have recorded the data on stem borer dead hearts. The data
from Mauranipur center was not considered due to high CV. The entries SPV 1616, SPV
1715, SPV 1716, and SPH 1467, recorded less damage. The susceptible check (DJ 6514)
and resistant check (IS 2312) ranked 3 and 13 respectively in order of damage (Table 6.3).
The peduncle damage by stem borer was recorded at Palem and Udaipur. Both the centers
have shown high CV. However the entry SPV 1750 recorded lower peduncle damage (4.3)
ranking after resistant checks IS 2312 (3.7%). Lowest peduncle damage was recorded in
SPV 1616 (16.7 %). Surprisingly DJ 6514 ranked third in position and recorded 11.2 %
peduncle damage (6.3)

Midge: No midge damage has been recorded by any centres.

Pyrilla sp.: In northern India, especially in Delhi region there are increasing incidences of
Pyrilla sp. The data on Pyrilla damage rating (in the scale of 1-9) was recorded by Delhi
centre. The damage range was carried from 1 to 2.7 and obviously this year there was lower
infestation of Pyrilla Highest damage rating (2.7) was noticed in IS 2312 and lowest was
recorded in SPV 1753 (Table 6.3).

Days to 50 % flowering: There is no record on days to flowering.

Grain yield (g)/ plant The grain yield data was recorded at Udaipur centre only (Zone IlI).
At Udaipur, entries SPV 1716, CSH 16, SPV 1714, SPH 1467, SPV 1616, SPV 1751, and
CSH 16 recorded significantly higher yield, and were on par with each other (Table 6.2).

Trial-7: Initial Varietal Trial (Dual purpose sorghum)

Shoot fly: The trial was conducted in Zone | at two locations (Palem, Coimbatore) and in
zone |l at three locations (Delhi, Udaipur and Mauranipur). Antixenosis for oviposition on
seedlings was recorded only by Palem centre. The data on Antixenosis was re corded and
showed statistically significant. All test entries were on par with resistant check and are not
different from resistant check. Resistant check IS 2312 has recorded 8.3 eggs on five plants,
whereas susceptible check recorded 11.7 eggs per five plants. in SPV 1748, SPV 1752 and
H-308, which (Table 7.2).

The data recorded on shoot fly dead hearts at 28 DAE at Palem, Coimbatore, Delhi,
Mauranipur and Udaipur. However, the locations Palem, Coimbatore and Mauranipur
rejected due to low infestation h susceptible check DJ 6514. In Zone lll, all test entries
except SPV 1790, SPV 1791, local check and DJ 6514 have shown relatively lower dead
hearts caused by shoot fly. IS 2312 has recorded 18.5 % dead hearts, whereas DJ 6514 has
recorded 89.3 % dead hearts in Zone Il (Table 7.1).

Spotted stem borer: The stem borer leaf damage (LD %) and dead heart formation (DH %)
were recorded at 30, 45, DAE at four locations, Palem, Coimbatore (Zone 1), and Udaipur
and Delhi (Zone-Ill). In Palem centre, the entries SPV 1783, SPV 1790, SPV 1791, and SPV
1616 (local check) recorded lower percentage of leaf damage due to stem borer. The CV
was high in Coimbatore centre. However DJ 6514 recorded lowest leaf damage. In Zone Ill,
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lowest leaf damage was recorded in CSV 15 followed by IS 2312, SPV 1777, SPV 1778,
SPV 1780, and local check (Table 7.2).

Delhi, Udaipur and Mauranipur have recorded the data on stem borer dead hearts. The data
from Mauranipur and Udaipur center was not considered due to high CV. However, he
entries HC 308, SPV 1777, IS 2312, local check CSV 15, and SPV 1779 recorded less
damage. The susceptible check (DJ 6514) and resistant check (IS 2312) ranked 4 and 15
respectively in order of damage (Table 7.3). The peduncle damage by stem borer was
recorded at Palem and Udaipur. Udaipur center have shown high CV. In view of national
average SPV 1784 stood fisrst in lowest peduncle damage due to stem borer followed by
SPV 1794 and IS 2312 (7.3)

Midge: None of the centre has recorded data spike let damagedue to midge
Head bug: No head bug damage was recorded.

Pyrillasp: The data on Pyrilla damage grading (1 -9) was evaluated at Delhi center. The CV
was high (>25%) and hence not considered. However, the entries SPV 1791, SPV 1778, IS
2312, and SPV 1790 recorded low rating due to Pyrilla damage (Table 7.3).

Days to flowering: The days to flowering (50%) were not recorded by any centers.

Grain yield (g)/plant: The grain yield data was recorded at Udaipur centre only (Zone III).
The entries SPV 1783, CSV 15, SPV 1780, SPV 1781, and SPV 1791 has recorded grain
yield above 90 g were on par with SPV 1783 which recorded highest yield 98.3 g (Table
7.2).

IV. Screening of pest resistant nurseries against key pests

Trial 8: Shoot pest nursery (SPN), Kharif, 2006 (All locations): In shoot pest nursery 10
entries including resistant, susceptible checks were evaluated for shoot and other Parbhani,
Akola, Dharwad, Indore in Zone —II and Delhi, Udaipur, Mauranipur in zone Ill. The test
entries were received from NRCS (2) and Udaipur (4) for evolution against key pests mainly
shoot fly and other sporadic pests.

Shoot fly: Antixenosis for oviposition on seedlings was recorded only by Palem centre. The
data on Antixenosis was recorded and showed statistically significant. All test entries were
on par with resistant check and are not different from resistant check. Resistant check IS
2312 has recorded 3.3 eggs on five plants, whereas susceptible check recorded 7.3 eggs
per five plants. Lowest oviposition was recorded on SUENT 7 followed by IS 2312, SUENT 8
and NRCF-R-06-1 (Table 8.2).

The data recorded on shoot fly dead hearts at 28 DAE at Palem, Coimbatore, Parbhani,
Akola, Indore, Delhi, Mauranipur and Udaipur. However, the locations Palem, Coimbato re,
Indore and Mauranipur were rejected due to low infestation in susceptible check DJ 6514. In
Zone |, the entries SUENT 9, NRCF-R-06-1, and NRCF -R-06-2 recorded lowest dead
hearts % and were on par with IS 2312. The resistant check recorded 33.0 % dead hearts,
whereas, DJ 6514 recorded 90.1 % dead hearts in Zone Il (Table 8.1). In zone Ill, lowest
damage was recorded in NRCF-R-06-1, NRCF-R-06-2, SUENT 8, and SUENT 9 and were
on par with IS 2312. the same trend was observed at National level when compared these
test entries with resistant check (Table 8.1).

Spotted stem borer: The stem borer leaf damage (LD %) and deadheart formation (DH %)
were recorded at 30, 45, DAE at four locations, Palem, Coimbatore (Zone 1), Akola, Dharwad
in Zone Il and Udaipur and Delhi (Zone-IIl). The zone | recorded lowest leaf damage in
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NRCSF-R-06-1, SUENT 9 and local check of respective centers. Whereas, in Zone —II,
SUENT 6, NRCSF-R-06-1 and local check has performed well and compared with resistant
check. The entries NRCSF-R-06-2, and SUENT 8 were recorded relatively low leaf damage.
At national level, the entries NRCSF -R-06-1, NRCSF -R-06-2, SUENT 6, SUENT 7 and local
check showed promise against leaf damage of stem borer and were on par with resistant
check (Table 8.2).

Parbhani, Delhi, Udaipur and Mauranipur have recorded the data on stem borer dead hearts
at 45 DAE. The data from Udaipur center was not considered due to high CV. The data of
Parbhani has shown significant and all test entries has recorded lower stem borer dead
hearts except SUENT 6. Moderate damage due to stem borer was recorded and it was
ranged from 35.3 to 48 %. SUENT 7 and SUENT 8 performed well. Whereas in case of
SUENT 6 and SUENT 9 have shown lower damage. In Mauranipur SUENT 6 and SUENT 9
has shown some promise against stem borer attack. On national level NRCSF-R-06-2, and
SUENT 7 have showed lowest damage after IS 2312. Local checks from Mauranipur and
Parbhani have also performed well (Table 8.3).

Peduncle damage plants (%) ranged from 5.7 to 33.2 % across locations. Lower damage
was recorded at recorded at Palem in NRCF-R-06-1, SUENT 7, Parbhani in SUENT 9,
SUENT 6SUENT 8, Akola in SUENT 6, SUENT 7 and Udaipur NRCF-R-06-1, NRCF-R-06-2,
and SUENT 7 from Udaipur. At National level, NRCF-R-06-1 NRCF-R-06-2 and SUENT 7
were performed well when compared with IS 2312 (Table 8.3).

Midge: The spikelet damage (%) to midge was recorded at Dharwad. Among the entries
significantly lower damage was recorded on NRCF -R-06-1, SUENT 7, SUENT 6 and SUENT
9. The damage ranged from 9.0 to 22.3% (Table 8.4).

Head bug: No data on head bug damage was recorded.

Shoot bug: The shoot bug is emerging as a pest in Kharif season in Marathwada region of
Maharashtra. At Parbhani, the pest infestation was recorded and found that SUENT 7,
SUENT 8, and SUENT 9 were performed well against shoot bug infestation (Table 8.4).

Pyrilla sp: is also an increasing pest in Delhi area. This has been reported several times in
Kharif season. The entries SUENT 7 and NRCF-R-06-1 recorded significantly low damage at
Delhi (Table 8.4).

Grain yield (g)/plant: The grain yield was recorded at Dharwad and Udaipur. Low range of
grain yields from Dharwad was recorded (5 -15 g), whereas in Udaipur the range was from
8.3 t0 56.7 g per plant. Among the entries NRCF-R-06-1, SUENT 6 and SUENT 7 showed
significantly higher yields at Dharwad. Whereas, at Udaipur, the entries NRCF-R-06-1,
SUENT 6, SUENT 7 and SUENT 9 recorded significantly higher yields (Table 8.4).

V. Evaluation of parental lines for resistance to insect pests
Four trials on parental lines (PLT) for resistance to shoot fly, stem borer, head bug and
midge have been conducted at each two hot spot locations.

Trial 9: Parental line trial for shoot flies (PLT-SF): In PLT-SF, nine pairs of A & B lines,
three parental (C 43, CS 3541, RS 29), two resistant (IS 2312, IS 2205), one susceptible (DJ
6514) and one local check were evaluated for resistance against shoot fly at two locations
viz, Palem and Parbhani. The data of Palem centre was rejected due to low percentage of
shoot fly dead hearts and high CV. In Parbhani, Both A and B lines of 415, 416, 418, 419,
422, and 425 were recorded < 40 % shoot fly dead hearts and were onpar with IS 2312 and
IS 2205. Whereas at Palem, low oviposition (4.33-8.33 eggs/ five plants) in all entries was
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recorded except DJ 6514 (9.33 eggs/five plants), and CS 3514 (10.0 eggs/5 plants) (Table
9.1)

Trial 10: Parental line trial for midge flies (PLT-MF): In PLT-MF, twenty one pairs of A &
B lines, three parental (C 43, CS 3541, RS 29), o resistant (S 2312, IS 2205), one
susceptible (DJ 6514) and one local check were evaluated for resistance against midge at
two locations viz, Palem and Delhi. No data on midge was recorded due to very low
incidence of midge at both locations. However other data on shoot fly, stem borer dead
hearts was recorded (Table 10.1).

Trial1 1: Parental line trial for stem borer (PLT-SB): In PLT-SB, nine pairs of A & B lines,
three parental (C 43, CS 3541, RS 29), two resistant (IS 2312, IS 2205), one susceptible (DJ
6514) and one local check were evaluated for resistance against stem borer at one location
viz, Parbhani. None of experimental pair has shown low deadhearts due to stem borer better
than resistant check. However 465A, 467A, 471B, 296B, 27B and 2219A and B lines
recorded up to 10 % dead hearts due to stem borer but not at with resistant check. The data
on peduncle and plant damage due to stem borer was insignificant (Table 11.1).

Trial 12: Parental line trial for head bug (PLT-HB): In PLT-HB, nine pairs of A & B lines,
three parental (C 43, CS 3541, RS 29), two resistant (IS 2312, IS 2205), one susceptible (DJ
6514) and one local check were evaluated for resistance against stem borer at one location
viz, Palem. No data on head bug was recorded at Palem centre. The A and B lines of pair
entries 547, 548, 564, 296, 27 and 2219 has recorded low shoot fly dead hearts (Table
12.1).

VI. Evaluation of sweet sorghum experimental varieties/ hybrids/ parental lines for
resistance to insect pests

Advanced sweet sorghum trial (ASSVT) and Initial sweet sorghum trial (ISSVT) were
conducted at selected locations.

Trial 13: Advanced Sweet Sorghum Varietal Trial (ASSVT): Trial was conducted at four
locations viz, Dharwad, Rahuri, Akola and Delhi with twelve lines, one resistant (IS 2312),
one susceptible check (DJ 6514) and one local check. Shoot fly deadhearts (%) was
moderate to high at Dharwad, Rahuri, Akola, and Delhi (24.6 to 92.7 %). None of these
experimental entries performed well except in Delhi. SPSSV 13, SPSSV 15, SPV 913,
SPSSV 9, SPSSV 20, and CSV19SS showed lower dead hearts (26.3 to 32.9 %) caused by
shoot fly, but did not differ from the resistant check IS 2312. The data on leaf injury damage
was recorded at Akola and Delhi. All experimental entries except SPSSV11 and CSV19SS
showed low leaf injury %. Peduncle damage and stem tunneling damage due to stem borer
was recorded at Akola and Dharwad centre respectively. But these showed high CV (>
25%).The data on stem borer deadhearts % was recorded only at Delhi centre . There was
low dead heart % in susceptible, therefore could not be considered. The damage due to
Pyrilla in Delhi had lower rating. The entries SPSSV 13, SPSSV 15, SPSSV 6 and SPSSV9
showed < 3.0 damage rating (Table 13.1).

Trial 14: Initial Sweet Sorghum Varietal Trial (ISSVT): Trial was conducted at three
locations viz, Dharwad, Rahuri, and Akola with sixteen lines, one resistant (IS 2312), one
susceptible check (DJ 6514) and one local check. Shoot fly deadhearts (%) was moderate to
high at Dharwad, Rahuri and Akola (23.7 to 928 %). None of these experimental entries
performed well except the check CSV 99 SS and IS 2312. The data on leaf injury damage
and peduncle damage % due to stem borer was recorded at Akola only but due to high CV
%, did not considered.
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Stem tunneling (%) due to stem borer was recorded at Dharwad only. But these data also
showed high CV. SPSSH 20 (NSSH 105), SPSSH 22 (NARI SSH 48), SPSSV 25 (NSSV
258, and CSH 22SS recorded < 50 ggrain yield per plant (Table 14.1).

VII. Validation of IPM modules for shoot pests

Trial 15: Validation of IPM modules for shoots pests in sorghum, Kharif 2006 (Loc:
respective locations). New insecticide, Thiomethoxam (Cruiser) tested as seed treatment
with or without conventionally recommended insecticides such as endosulfan 0.07 and
Phorate 10 G at and /or botanical like neem seed kernel extract (NSKE 5%) at the two
centers (Parbhani and Udaipur).The trials were conducted to evaluate cost effectiveness of
recommended treatments while managing key pest of sorghum successfully.

Parbhani: The IPM module showed significantly reduction in the deadhearts caused due to
shoot fly especially in late planted (22-07-2006) sorghum. CSV 15, a commercial variety was
used in the trial.

Seeds of CSV 15 treated with Cruiser 70WS @ 3g/kg seed plus endosulfan spray (0.07%) at
45 DAE showed lowest shoot fly deadhearts (23.2%) followed by seed treatment with
Cruiser (Thiomethoxam 70 WS) @ 3g/ of seed, plus whorl application of carbofuran 3G @
7.5 kg per ha at 45 DAE showed 23.6% shoot fly dead hearts. The treated seed of CSV 15
either intercropped with soybean or spray with NSKE @ 5% spray at 45 DAE showed on par
with each other. Stem borer dead hearts was low (2.5 to 9.6 %). No significant differences
between the treatments were found except farmer practice. The stem borer damage was
recorded highest in farmer’s practice (8.1%). Highest yield (3.082 kg/plot) recorded in seed
treated plot with Cruiser 70WS @ 3g/kg when intercropped with soybean (Table 15.1).

Udaipur: CSV 17 a commercial variety was treated with Cruiser and intercropped with
moong along with the treatments of neem seed kernel extract (NSKE) and endosulfan.
Findings indicates that seed treatment with Thiomethoxam (Cruiser) 70 WS 3.0 g/kg seed
followed by one spray of NSKE @ 5% at 45 DAE or followed by same seed treatment with
one spray of endosulfan 35 EC (0.07%) at 45 DAE proved to be very effective and were on
par with in terms of lowest shoot fly and stem borer damage with highest yield s 5.508 kg/plot
and 5.469 kg/plot, respectively. These treatments were also significantly superior over the
rest of the treatments and cost effective (Table 15.2).

Table 15.1: Validation of IPM modules for shoot pests in Sorghum, Kharif 2006 at Parbhani
Note: * Plot size:21.6 Sgm
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Treatment Shoot fly DH | Stemborer DH Stemborer Shoot bug Sorghum
% at 28 DAE % at 45 DAE Peduncle damage (%) at equivalent yield
damage (%) 60 DAE) (kg/plot)*
CSV 15 (sole) without seed 50.9 9.6 22.5 9.3 1.683
treatment (late sown)
Seed treatment with 23.6 2.5 15.6 33 2.725
Thiomethoxam + whorl
application of carbofuran 3G
(@7.5kglha) at 45 DAE
CSV 15 + Soybean (3:3) with 27.9 5.5 19.6 4.4 3.082
Thiomethoxam seed treatment
CSV 15 + Soybean (3:3) 494 6.8 20.5 7.1 2.632
without seed treatment
CSV 15 treated with 28.0 3.1 16.3 3.3 2.787
Thiomethoxam + NSKE(5%)
spray at 45 DAE
Seed treatment with 232 2.9 14.6 34 2.852
Thiomethoxam + endosulfan
0.07 % spray at 45 DAE
Farmers practice (Sowing on 41.8 8.1 21.5 8.3 2.511
06.10.2006)
Mean 34.9 5.5 18.7 5.6 2.610
CD (p=0.05) 2.94 0.56 2.01 14 0.673
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Table 15.2: Validation of IPM modules for shoot pests in sorghum, Kharif 2006 at Udaipur

Treatment Shoot fly Stem borer Sorghum C:B ratio
DH % at DH % at 45 equivalent yield
28 DAE DAE (kg/plot)*
CSV 17 without treatment 50.1 24.2 3.558 1.43
CSV 17 treated with Thiomethozam 70WS @ 41.1 21.1 5.016 1.89
3g/kg of seeds)
Intercropping with moong with out seed treatment 49.0 25.7 4.087 2.04
CSV 17 (intercropped with moong 2:1) treated with 41.1 21.2 5.054 2.2
Thimethozam
CSV 17 (sole) treated with Thiomethozam 70WS 39.3 20.3 5.469 2.06
@ 3g/kg of seeds) + spray of NSKE @ 5% at 45
DAE
CSV 17 (sole) treated with Thiomethozam 70WS 40.4 20.8 5.508 2.07
@ 3g/kg of seeds) + spray of endosulfan 0.07 % at
45 DAE
Farmer's practice 53.8 29.7 2.479
Mean 44.9 23.3 4.453
CD (p=0.05) 4.75 233 0.258

Note: * Plot size: 16.20 Sgm

VIIl. Development of new sources of resistance for genetic diversity

Evaluation of new set of F, progenies for shoot fly resistance: Three different F2
progenies were evaluated at NRCS, Hyderabad, Palem and Parbhani to evaluate the
progenies and making promising selections as new sources of resistance for genetic
diversity against shoot fly and stem borer. Further, a line x tester program involving
promising resistant A and R-lines and elite lines was undertaken to test the general and
specific combining ability, which indicated that probability of obtaining shoot fly resistant
hybrids is higher when both the parents are resistant than when either one of the parents is
resistant or both the parents are susceptible to shoot fly. These results also suggested that
complementation of shoot fly resistance in both the parent results in resistant hybrids, and
there is a need to breed both the parents for resistance to shoot fly in separate program to
realize higher frequency of resistant hybrids. Total 23 single plant selections were made
from the cross SPV 1355 x IS 2312 at NRCS. These promising selections to shoot fly will be
further evaluated under high and uniform insect pressure.

Details of progenies supplied by AICSIP centers

S No Progeny Contributing centers Testing centers
1 PSVSS x 94006 Palem NRCS, Parbhani
2 IS 14296 x ICSV 272 Udaipur NRCS, Parbhani
3 SPV 1355 x IS 2312 Udaipur NRCS, Parbhani

IX. Standardization of screening technique for resistance to shoot fly

The trial on standardization of screening technique was conducted at Parbhani centre. The
six varieties (DJ 6514, SPV 1595, Maulee, CSV 14 R, M 35-1 and Moti) was planted at early
and late to receive optimum shoot fly incidence. The early planted DJ 6514 received highest
shoot fly damage when fish meal was applied uniformly in all plots. This result confirms the
earlier findings from Dharwad and Bijapur. The findings need compiled and published
through group efforts.
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Rabi (post-rainy) season, 2006-07
I. Pest survey and surveillance, seasonal abundance and population dynamics

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%). The
population of shoot bug and aphid was very low. The midge damage on sorghum spikelet
was not observed. In Bijapur district, three villages were surveyed and noticed shoot fly
incidence about from 25 to 40% dead hearts. The shoot fly attack was comparatively less
where sorghum was intercropped with chickpea or safflower. Sorghum-onion intercropping
was also seen effective in reducing shoot fly incidence. 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. 25 rating for the sugarcane aphid
was noticed. In general, the intensity of shoot bug population and plant damage is increasing
every year.

Maharashtra: In Marathwada region, four villages were surveyed. The incidence of shoot fly
was moderate (25 to 38%) and stem borer was low (>10%). The infestation of corn plant
hopper (5-7%) was low and sugarcane aphid was moderate. In western Maharashtra
conditions, the overall incidence of shoot fly was moderate (10-45%) on the crop planted in
the first fortnight of September, while it was medium to the crop planed during last and first
week of September and October, respectively. The deadhearts due to stem borer was low
(0-12%). Subsequent plantings had heavy incidence of shoot fly. The appearance of
sugarcane aphid was moderate and shoot bug incidence was low (0 -10%).

Tamil Nadu: At Kovilpatti, the incidence of shoot fly was negligible due to heavy rains, while
the leaf feeding damage by the spotted stem borer is low at early and moderate at later
stage; and the head bug was appeared in low proportions ranging 10-15 panicle * causing
damage to the developing grains. Midge incidence was low.

Il. Evaluation of grain sorghum experimental varieties and hybrids for resistance to
key pests

Trial 1. Advance Varietal and Hybrid Trial for shallow soil (AHVT-I) (Loc: All centers):
In AVHT -1 comprising 15 entries comprising 1 hybrid, 6 experimental varieties, 1 commercial
hybrid, 2 commercial varieties, two local cultivars, and resistant (IS 2312), susceptible (DJ
6514) checks and one local check were evaluated for resistance to key pests at 6 locations
(Bijapur, Dharwad, Parbhani, Rahuri, Solapur, and Kovilpatti).

Shoot fly: Data on plants with shoot fly eggs were recorded at 14 DAE in wo centers
(Bijapur and Dharwad). The percentage of plant infested with eggs was higher at Dharwad
((55.7 to 81.2 %) and were lower in Bijapur (25.7 to 80.5 %) (Tablel.2). The entries SPV
1709 and CSH 15R recorded relatively lower eggs per plant (Table 1.1). Deadhearts caused
by the shoot fly was recorded at 21 DAE in Bijapur and Solapur; whereas, the data at 28
DAE was recorded in five locations (Parbhani, Rahuri, Solapur, Dharwad and Bijapur).
Among the experimental tests, SPV 1672, SPV 1709, CSV 216R, M 35-1, and SPV 1768
showed significantly low dead-heart percentage and significantly not different from the
resistant check, IS 2312 at 21 and 28 DAE (Table 1.2). No shoot fly data was recorded in
Kovilpatti due to heavy rains.

Spotted stem borer: Leaf plant injury by the spotted stem borer recorded at Solapur and
Kovilpatti indicated not only low leaf feeding injury but also showed high CV. Similarly, the
leaf feeding injury rating at Kovilpatti also showed high CV. 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 and Rahuri (>30%).
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However, some of the promising entries are SPV 1709, CSH 15R, SPV 1755, SPH 1449 and
SPV 1672. The peduncle damage percentage recorded at Parbhani and Kovilpatti found
high CV at Parbhani (<30%). CSV 216R, DJ 6514, SPV 1672 and SPV 1762 found lower
peduncle damage due to stem borer (Table 1.3).

Sugarcane aphid: Plant damage rating by the sugarcane aphid was recorded at two
centers (Parbhani and Bijapur in Maharashtra and Karnataka respectively. Plant damage
rating was low on SPV 1755, SPV 1768, CSV 216R, SPV 1762, and M 35-1 (Table 1.4).

Midge: At Kovilpatti, the spikelet damage by the midge showed significant differences
between the test entries. Local check K8, SPV 1755, SPV 1762, SPV 1680 showed
significantly low spikelet damage even lower than check. Spike let damage was recorded
between 0.01 to 19.49% (Tablel.4).

Shoot bug: Shoot bug plant damage was recorded at Parbhani and Bijapur centers, but
because of high CV, they are not discussed. However, SPV 1762 and CSV 216R has shown
lowest shoot bug damage percentage (Table 1.4).

Head bug: No head bug damage was recorded since the incidene was low at Parbhani,
Solapur and Bijapur.

Grain yield and Days to (50%) flowering: Days to 50% flowering were recorded at three
centers i.e., Parbhani, Rahuri and Bijapur (Table 1.3). SPV 1768 was expressed relatively
lower days to flowering. Whereas, the grain yield per plant (g) was recorded only at Bijapur.
The average yield was recorded higher than other two centers. CSV 16, SPH 1449, SPV
1680 and M-35-1 significantly higher yield (Table 1.1).

Trial 2. Advanced Varietal and Hybrid Trial for Deep Soil (AVHT-1l) (Loc: All centers):
In this trial, five experimental varieties, four hybrids, and 2 commercial, one local landrace (M
35-1) and Maulee, one local check along with resistant (IS 2312) and susceptible (DJ 6514)
checks were evaluated for resistance to key pests at 6 test locations (Bijapur, Dharwad,
Solapur, Parbhani, Rahuri, and Kovilpatti).

Shoot fly: Significantly low shoot fly dead-heart formation was observed (at 28 DAE) on IS
2312, Maulee, CSV 18, and SPV 1762 at Parbhani, SPV 1704, Maulee SPV 1757, SPV
1761 and CSH 15R at Solapur, CSV 18, IS 2312, M 35-1 SPV 1626 and Chitra (local check)
at Rahuri. Overall in Maharashtra), M 35-1, IS 2312, and Maulee found low shoot fly dead
hearts. Whereas in Karnataka, M 35-1, IS 2312, SPV 1762, CSV 261 R and Maulee
recorded lower shoot fly damage. No shoot fly damage dead hearts were recorded at
Kovilpatti At national level, M 35-1, IS 2312, SPV 1762, CSV 261 R and Maulee performed
relatively better than other test entries and they were on par with resistant check IS 2312
(Table 2.1). At 21 DAE M 35-1, SPV 1762 and IS 2312 were effective in reducing shoot fly
dead hearts percentages (Table 2.1).

Spotted stem borer. Data on leaf feeding plant percentage and leaf injury rating at
Kovilpatti, Solapur, Parbhani and Dharwad showed high CV (>30%) in Table 2.2. Low CV %
was noticed at Rahuri centre. Data on deadhearts caused by stem borer at Rahuri was low.
SPV 1762 showed lowest dead heart caused by stem borer (Table 2.2). Peduncle damage
was recorded at Parbhani (high CV %) and Kovilpatti. Lowest peduncle damage was noticed
in SPH 1582 at Kovilpatti.

Shoot bug: Shoot bug plant damage recorded at Parbhani and Bijapur. Very low incidence

of shoot fly was noticed at Solapur. In general, SPH 1449, SPH 1579, CSV 18, and DJ 6514
relatively had low plant damage of shoot bugs (Table 2.3).
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Sugarcane aphid: Sugarcane aphid population damage rating was recorded at two centers
(Rahuri and Bijapur), and it was low on CSV 216R, SPH 1579, SPH 1582, CSH 15R and
CSV 18 at Rahuri, IS 2312, SPH 1501, SPH 1449, and SPH 1501 at Bijapur. Overall good
performance was noticed in SPH 1579, SPH 1582, CSV 216R, CSH 15R and SPH 1449
(Table 2.4).

Midge: The spikelet damage due to midge was recorded at Kovilpatti, which showed
significant differences between the entries, but CV was high (>30%). However, DJ 6514, M
35-1, Maulee, and CSV 216R had showed lowest midge damage and was on par with
resistant check DJ 6514 (Table 2.4).

Head bug: There was no head bug incidence during Rabi 2006-07.

Grain yield and Days to 50 % flowering: Grain yield was recorded at one location i.e .at
Bijapur. At this centre, CSV 18, SPH 1579, CSV 216RSPH 1582 and SPH 1501 recorded
significantly higher grain yield (Table 2.1). Days to 50% flowering were recorded at
Parbhani, Rahuri and Bijapur. SPH 1579 at Parbhani, SPH 1449 at Rahuri and IS 2312 at
Bijapur had shown significantly early flowering among the entries. SPH 1449 and IS 2312
generally showed earliness in flowering at three locations (Table 2.3).

Trial 3: Initial Varietal and Hybrid Trial (IVHT) (Loc: All centres): In this trial, thirteen
experimental varieties, one hybrid, and three commercial, one local landrace (M 35-1),
maulee, one local check along with resistant (IS 2312) and susceptible (DJ 6514) checks
were evaluated for resistance to key pests at 6 test locations (Bijapur, Dharwad, Solapur,
Parbhani, Rahuri, and Kovilpatti).

Shoot fly: Significantly low shoot fly dead-heart formation was observed at 21 DAE in test
entries and recorded only at two centers Solapur and Bijapur. SPV 1797, SPV 1803, IS
2312, CSV 216R and SPV 1795 recorded low dead-heart caused by shoot fly. At 28 DEA,
CSH 15R, Maulee, SPV 1806 SPV 1795 and SPV 1799 at Parbhani; SPV 1806, SPV 1795,
SCH 15R, SPV 1804 and M -35-1 at Solapur; CSV 18, IS 2312, SPV 1804, SPV 1801, local
check Chitra at Rahuri recorded significantly low shoot fly dead hearts.. Whereas, SPV
1806, SPV 1804, SPV 1795cSH 15R and M -25-1 recorded significantly low dead hearts and
on par with resistant check in Maharashtra. SPV 1796, SPV 1800, SPV 1795, SPV 1796,
and CSV 216R at Dharwad; IS 2312, Maulee, SPV 1797, SPV 1796 and SPV 1800 at
Bijapur recorded lower shoot fly damage. Overall in Karnataka, SPV 1796, SPV 1800, IS
2312, CSV 216R and SPV 1797 showed low damage due to shoot fly. No shoot fly damage
dead hearts were recorded at Kovilpatti. At national level, SPV 1796, SPV 1795, IS 2312,
SPV 1806 and SPV 1797 performed relatively better than other test entries and they were on
par with resistant check IS 2312 (Table 3.1).

Spotted stem borer. Data on leaf feeding plant percentage and leaf injury rating at
Kovilpatti, Dharwad and Solapur showed high CV (>30%) in Table 3.2. The same case with
peduncle damage was observed (Table 3.3). Data on deadhearts caused by stem borer at
45 DAE was recorded ct at Parbhani, Solapur and Rahuri. The data at all locations showed
high CV (>30%). SPV 1800, M-35-1, SPV 1797, SPV 1806 and SPV 1804 recorded lowest
dead heart caused by stem borer and found on par with resistant check (Table 3.2).

Shoot bug: Shoot bug plant damage recorded at Parbhani and Bijapur. No data has been
recorded on shoot bug damage at Solapur, since low incidence of shoot fly was noticed. In
general, CSH 15R, DJ 6514, SPV 1801, Maulee and IS 2312 had relatively low plant
damage of shoot bugs (Table 3.3).
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Sugarcane aphid: Sugarcane aphid population damage rating was recorded at two centers
(Rahuri and Bijapur). CSV 216R, SPV 1795, M 35-1, CVS 18 and SPV 1798 at Rahuri and
CSH 15R, IS 2312, SPV 1802, M 35-1, and SPV 1796 at Bijapur recorded low shoot bug
damage rating. Overall low shoo bug damage rating was recorded on CSH 15R, M 35-1,
SPV 1798, SPV 1795 and CSV18 in Karnataka (Table 3.4).

Midge: The spikelet damage due to midge was recorded at Kovilpatti, which showed
significant differences between the entries. DJ 6514, local check K-8, SPV 1803, CSV 18, M-
35-1, Maulee, SPV 1797 and SPV 1794 had showed lowest midge damage and was on par
with resistant check DJ 6514 (Table 3.4).

Head bug: There was no head bug incidence during Rabi 2006-07.

Grain yield and Days to 50 % flowering: Grain yield was recorded at Bijapur centre. SPV
1796, SPV 1797, SPV 1798, SPV 1803 and SPV 1795 and SPH 1601 recorded significantly
higher grain yield (> 80 g per plant (Table 3.1). Days to 50% flowering were recorded at
Parbhani, Rahuri and Bijapur. SPV 1800 at Parbhani, SPH 1601 Rahuri and IS 2312 at
Bijapur had shown significantly early flowering among the entries. Overall SPV 1800 and IS
2312 showed earliness in 50% flowering (Table 3.3).

lll. Screening of pest resistance nurseries against key pests

Trial 4. Screening of shoot pest nursery against key pests (SPN) (Loc: All centers): In
Shoot Pest Nursery, 19 elite lines, one landrace (M 35-1), 3 resistant checks, and one
susceptible check were evaluated for resistance to shoot fly at Parbhani, Solapur, Rahuri,
Dharwad and Bijapur.

Shoot fly: The seedlings percent affected with shoot fly eggs were high (43.3 to 78.2 %) at
Dharwad and low (185 to 80.6%) at Bijapur (Table 4.2). Dead heart percentage at 21 DAE
was significantly low on RSPENT 2, RSPENT 4, RSV 790, and BRJ 361 and not different
from the resistant check IS 2312 at Solapur (Table 4.1). The entries RSV 842, RSE 03, M
35-1, BRJ 356, RSV 824 and RSV 471 at Bijapur. While RSV 823, RSPENT 2, RSV 744,
RSV 790, and RSPENT 1 at Parbhani; the entries RSPENT 2, RSV 824, RSV 744 and
RSV 834 at Solapur;. RSV 834, RSV 458, RSV 790, and RSV 768 at Rahuri were found low
deadhearts at 28 DAE. While the entries RSV 790, RSV 824, M 35-1 and RSV 842 at
Dharwad and M 35-1, BRJ 356, RSE 03, and RSV 482 at Bijapur were found low dead
hearts. In Kovilpatti no dead hearts on shoot fly was recorded. Overall RSV 790, RSV 824,
RSE 03 and M 35-1 showed low deadhearts and were on par with resistant check (Table
4.1).

Spotted stem borer: Leaf injury rating (1-9) recorded very low at Solapur and Kovilpatti.
Leaf injured plants (%) were recorded very low (0.01 to 4.6%) at Kovilpatti, whereas
moderate (5.6 to 16.2 %) leaf damage was recorded at Dharwad. At both places the CV had
high value (> 40%) (Table 4.2) Deadhearts due to stem borer at 45 DAE had low in RSE 03,
RSV 744, RSV 824, RSV 768 and RSV 639 at Parbhani, RSV 834, RSV 744, DJ 6514, and
CS 3541 at Solapur and RSV 639, RSV 842, RSV 834, RSV 471 and RSV 836 at Rahuri. In
general RSV 639, IS 18551, RSV 744, RSV 834 and RSV were recorded low dead heart %
and comparable with resistant check (Table 4.2). Peduncle damage due to stem borer was
recorded at Parbhani and Kovilpatti but the average peduncle damage was low (<10%) at
both locations. RSV 471, CS 3541, local check Moti (Parbhani), K-8 (Kovilpatti) and RSV
823 recorded low peduncle damage % (Table 4.3).

Shoot bug: The shoot bugs plant damage (%) was recorded at Parbhani, Rahuri and
Bijapur. The data at Rahri and Bijapur had high CV (>30%). The entries CS 3541, DJ 6514,
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RSPENT 4, RSV 823 and RSPENT 1 had low plant damage caused by shoot bugs at
Parbhani (Table 4.3).

Sugarcane aphid: No damage recorded.
Midge: No damage recorded.
Head bug: No head bug colonization and its panicle damage recorded.

Days to (50%) flowering and grain yield: Days to 50% flowering was recorded at
Parbhani, Rahuri and Bijapur and showed significant differences between te test entries,
which showed that RSV 458, RSV 639, RSE 3, BRJ 356 and IS 2312 took relatively low
days to flower < 69 days (Table 4.3). Among the test entries, RSV 823, RSPENT 4,
RSPENT 5, RSV 790 and RSPENT 2 were recorded high grain yield (g) per plant (Table 4.1)

Trial 5. Sugarcane Aphid/Shoot bug Nursery (SASBN) (Loc:Rahuri, Bijapur, and
Parbhani): This trial comprising 48 entries and was tested across three test locations
(Rahuri, Bijapur, and Solapur) for resistance mainly to shoot bug, and sugarcane aphid.
However the data on shoot fly and stem borer dead hearts was also recorded. But will not
elaborate in depth.

Shoot fly: Among them, SLR 5, SLR 25, SLR 35, SLR 37, SLR 47 SLV 29 and CSV 216R
recorded lowest shoot fly dead hearts (>35%) (Table 5.1).

Spotted stem borer: No stem borer damage was observed.

Sugarcane aphids: The entries, EP 65, SLR 10, SLV 35 and Y 75 at Solapur, 61582, CK
60B, C43, RS 29, T x 428 R at Parbhani; the entries T x 428, EP 65, SLR 37, SLV 35, PU
10-1 1S 33722 SLV 31, SLV 25, SLR 29 and SLR 10 R at Bijapur recorded low rating (<3).
Overall, EP 65, PEC 10-1, and T x 428 recorded significantly low damage rating (Table 5.1).

Shoot bug: The colonization of shoot bug adults and nymphs showed significantly low
population density on SLR 10, SLR 35, SLR 37, SLV 25, SLV 29, SLV 31, Y 75and T x 428
at Bijapur (Table 5.2). No shoot bug damage wad recorded at Solapur and Rahuri.

Days to (50%) flowering: Not recorded.
Grain yield : The entries SLR 39 and SLR 29 recorded >50 g yield per plant at Bijapur.

Trial 6. Parental Line Trial for shoot fly (PLT-SF) (Loc: Solapur, Dharwad): Thirty one
parental lines (A-/B-/R-lines) including resistant and susceptible checks were evaluated for
resistance to shoot fly at two locations (Solapur and Dharwad).

Shoot fly: The data on seedlings with shoot fly eggs recorded at Dharwad only. The
seedlings with eggs at 21 DAE were low in 27A, 27 B, 296 A, 449 A, 449 B, 445 A, 444 B
and were on par with resistant check. The data on deadhearts percentage caused by shoot
fly was recorded at Solapur and Dharwad. The entries 440 A, 440 B, 444 A, 444 B, 445 A,
445 B, 446 A, 446 B, 449 A, 449 B, 452 A and 457 B at Solapur and 444 B, 446 B, 449 A,
449 B at Dharwad had low shoot fly dead hearts % and on par with resistant check (Table
6.1).

Spotted stem borer: The data on leaf injury rating caused by stem borer was low (1 to 3) at
Solapur. While leaf damage due to stem borer was moderate and has high CV at Dharwad.
The dead heart was ranged from 3.8 to 35.0 %. At Solapur and had high CV. (Table 6.1).
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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 one centre
(Solapur). The damage caused due to sugarcane aphid was ranged from 3.0 to 6.0 at
Solapur (Table 6.1).

Midge: No midge damage was recorded.
Head bug: No damage due to head bug was recorded.

Trial 7. Parental Line Trial for stem borer (PLT-SB) (Loc: Solapur, Rahuri): Thirty one
parental lines (A-/B-/R-lines) including resistant and susceptible checks were evaluated for
resistance to stem borer at two locations (Solapur and Rahuri). The stem borer infestation
was low at both locations.

Shoot fly: The data on deadhearts percentage caused by shoot fly was recorded at Solapur
and Rahuri. The entries 478A, 478 B, 479 A, 479 B, 484 A, 484 B 485 A, 485 B, 486 A, 486
B at Solapur and 479 A, 479 B at Dharwad had low shoot fly dead hearts % and on par with
resistant check (Table 7.1).

Spotted stem borer: The data on leaf injury rating caused by stem borer was low (1 to 3) at
Solapur. While leaf damage due to stem borer was not recorded. The dead heart percent
was recorded at Rahuri and Solapur. The data on stem borer had high CV atSolapur. The
entry 484 A and 484 B recorded lowest stem borer dead hearts at Solapur. At Rahuri, the AB
lines of 296 and 27 did not germinate. The AB lines of 486, 475, 478, 479, 484, 485 and 486
recorded low dead hearts and on par with resistant check local check Chitra (Rahuri) and M-
35-1 from Solapur performed well (Table 7.1).

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 Solapur and
Rahuri. The moderate damage caused due to sugarcane aphid was recorded from 2.67 to
5.33 at Solapur and 2.67 to 5.33 at Rahuri (Table 7.1).

Midge: No midge damage was recorded.
Head bug: No damage due to head bug was recorded.

Days to 50 % flowering: The data on 50 % flowering was recorded at Rahuri. It was
ranged from 66 to 77 days.

Trial 8. Parental Line Trial for midge (PLT-M) (Loc: Kovilpatti, Solapur): Forty seven
parental lines (A-/B-/R-lines) including resistant and susceptible checks were evaluated for
resistance to head midge at two locations (Kovilpatti and Solapur). The data on midge
damage was recorded at Kovilpatti. No incidence of midge was occurred at Solapur.

Shoot fly: The data on deadhearts percentage caused by shoot fly was recorded at Solapur
only. Local check M-35-1 recorded lowest dead hearts percentage followed AB lines of 27
(Table 8.1).
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Spotted stem borer: The data on leaf injury rating caused by stem borer was low (1 to 4.7)
at Solapur and (0-5.6) at Kovilpatti. While leaf damage due to stem borer was low at Solapur
and had high CV. The dead heart was ranged from 4.8 to 22.2 % at Solapur, while 0.0 to 5.6
% at Kovilpatti. At both locations, the CV was high (Table 8.1). The lines 500 B, 501A, 505
B, 515 A, 515 B, 516 A, 516 B, 518 A, 531 A, 532 B, 535 B and 2219 A recorded low
peduncle damage (<5%)

Midge damage: The data on midge damage was recorded at Kovilpatti and had high CV
(>30%). The midge damage was ranged from 0.0 to 23.3 %. The entries RS 29, DJ 6514, K
8 (local check), AB lines of 27, 2219, 296, 491, 508, 512, 516 531, 532 and 539 recorded
midge spikelet damage caused due to midge was recorded < 10% (Table 8.2).

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 Solapur centre.
The damage caused due to sugarcane aphid was ranged from 2.0 to 5.7 (Table 8.2).

Head bug: The head bug population was recorded at Solapur only. The population was
ranged from 1.9 to 18.1 head bugs per panicle. The AB lines of 490, 496, 501, 502, 505,
512, 516, 531, 535, 539, 296, and 27 recorded minimum populations (<10 head bugs per
panicle) (Table 8.2).

Trial 9. Parental Line Trial for head bug (PLT-HB) (Loc: Kovilpatti, Solapur): Twenty
four parental lines (A-B-/R-lines) including resistant and susceptible checks were evaluated
for resistance to head midge at two locations (Kovilpatti and Solapur). The data on midge
damage was recorded at Kovilpatti.

Shoot fly: The data on deadhearts percentage caused by shoot fly was recorded at Solapur
only. The entries RS 29, IS 2312 and M-35-1 recorded lowest dead hearts percentage. All
A/B lines recorded > 40 % dead hearts (Table 9.1).

Spotted stem borer: The data on leaf injury rating caused by stem borer was low (1 to 3.3)
at Solapur. And had high CV (>30%). While leaf damage due to stem borer was low (0.0 to
11.7 %) at Kovilpatti and also had high CV (>30%). The dead heart was ranged from 3.7 to
22.2 % at Solapur and had high CV. Moderate peduncle damage was recorded at Kovilpatti
and it ranged from 0.8 to 32.8% (Table 9.1).

Midge damage: Spikelet damage due to midge was recorded at Kovilpatti and it ranged
from0to 20 % (Table 9.1).

Shoot bug: No shoot bug damage was recorded.

Head bug: The head bug population was recorded at Solapur only. The population was
ranged from 0.4 to 15.3 head bugs per panicle. The A/B lines of 547, 548, 555, 296, 27 and
2219 recorded minimum populations (<10 head bugs per panicle) (Table 9.1).

Sugarcane aphid: Sugarcane aphid plant damage rating was recorded at Solapur centre.
The damage caused due to sugarcane aphid was ranged from 3.0 to 6.0 (Table 9.1).

IV. Management of key pests in sorghum
Trial 10. Validation of IPM nodules for shoot pests in sorghum (Loc: respective

locations): This trial was conducted by five centers (Kovilpatti, Bijapur, Rahuri, Parbhani
and Solapur).
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Kovilpatti : At Kovilpatti the IPM practice of treatment of seed with Imidacloprid @ 5g/kg of
seed followed by application of endosulfan 0.07 % at 45 DAE recorded significantly lowest
damage by pest and realized high yield (3982 kg/ha). It was found that the intercropping of
sorghum with cowpea was not beneficial in terms of pest damage reduction and yield (Table
10.1).

Table 10.1: Validation of IPM modules for shoot pests during Rabi 2006-07 at

Kovilpatti
Sl. Treatment Stem borer Midge Grain Yield
No. deadhearts (%) Spikelet (Kg/ ha)
(45 DAE) damage (%)
T1 No treatment 6.46 8.04 2129.33
T2 Seed treatment with Imidacloprid @ 5g/kg 248 1.78 3333.33
of seed
T3 Sorghum intercropping with cowpea 5.46 5.74 2870.66
T4 Sorghum intercropping with cowpea + 1.27 1.14 3333.33
seed treatment with Imidacloprid @ 5g/kg
of seed
T5 Seed treatment with Imidacloprid @ 5g/kg 0.47 1.59 3703.66
of seed + application of NSKE (5%) at 45
DAE
T6 Seed treatment with Imidacloprid @ 5g/kg 0 1.54 3981.66
of seed + application of Endosulfan 0.07 %
at 45 DAE
T7 Farmers practice 7.94 7.16 2407.33
CD (0.05) 231 2.15 639.60

Bijapur. The treatment no 4, ntercropping with legume (Chickpea) (as per agronomic
cropping system recommendations) + seed treatment with  Thiomethoxam 70 WS @ 3 g/kg
seed significantly gave effective control of shoot fly (4.2%) and sugarcane aphid (10.3%),
also increased the grain yield compared to other treatments (Table 10.2). The treatment T
5nad T6 also reduced control of shoot fly and aphid population and found on par with T4.
The treatment (T6) seed treatment with Thiomethoxam 70 WS @ 3 g/kg seed + spray of
endosulfan @ 0.07% at 45 DAE gave highest grain (25.1 Q/ha) and fodder yield (4.29 t/ha).
The other treatment (T2, T4 and T5) were on par with T6 for grain yield, while T2 and T6
gave equally good fodder yield (Table 10.2).

Table 10.2: Validation of IPM modules for shoot pests during Rabi 2006-07 at Bijapur

Tr. Shoot fly % Aphid Shoot bug Sorghum Fodder

No DH (%) at Index at oplnl / 5 rain Yield
Treatments 28 (DA?E 80 DAS P pFI)ants eqt?ivalent (t/ha)

At 50 DAS yld. (g/ha)

T1 Commercial cultivar CSV 216 34.7 54.3 68.3 19.1 343
(without treatment) (36.1)* (47.5)*

T2 Seed treatment with Thiamethoxam 438 113 217 24.7 4.16
70 WS @ 3 g/kg seed 12.7) (16.6)

T3 Intercropping with legume (Chickpea) 35.0 55.4 66.7 185 314
with out any treatment (as per (36.3) (48.1)
agronomic cropping system
recommendations)

Ta Intercropping with legume (Chickpea) 4.2 10.3 20.5 24.3 3.8
(as per agronomic cropping system (11.8) (18.7)
recommendations) + seed treatment
with Thiamethoxam 70 WS @ 3 g/kg
seed

Ts Seed treatment with Thiamethoxam 4.7 124 154 24.8 4.25
70 WS @ 3 g/kg seed + spray of (12.5) (20.7)
NSKE @ 5% at 45 DAE

Te Seed treatment with Thiamethoxam 45 117 10.2 251 4.29
70 WS @ 3 g/kg seed + spray of (12.3) (19.9)
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endosulfan @ 0.07% at 45 DAE
Tz Farmers practice (check) 35.8 55.8 69.2 19.0 342
(36.8) (48.3)
S.Emt 0.7 1.2 2.1 0.8 0.09
C.D. (5%) 2.3 3.6 6.5 2.5 0.29

Gross plot: 18 sq m, Net plot harvested: 11.28 Sgm, Sorghum cultivar: CSV 216R,
Chickpea :Al

Note: Figures in the parentheses are arcsine transformed values,

Market Rates: Sorghum Grains Rs. 850/ g, chickpea Seeds Rs. 1500/ q

Details of T3 and T4: Paired rows of sorghum— within pairs : 45 cm , between pairs: 90
cm

Chickpea sown between pairs : Two rows with 30 cm

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) with seed treatment recorded significantly highest yied of 4.39 kg/ plot,
though the incidence of shoot fly was 59.8 % followed by intercropping sorghum + safflower
with seed treatment with Thiomethoxam which recorded 40 % shoot fly damage and realized
yield of 3.77 kg/ plot (Table 10.3).

Table 10.3: Validation of IPM modules for shoot pests during Rabi 2006 07 at Parbhani

Sl. Treatment Shoot fly Stem borer Shoot bug | Grain yield
No. deadhearts | deadhearts | plants (%) (Kg/ plot)
28 DAE 45 DAE
1 [ Commercial cultivar Moti without 61.98 513 6.44 2.68
treatment, early sowing
2 | Seed treatment with Thiomethaxam 70 37.28 318 5.53 3.38
WS @ 39/ Kg of seed + Carbofuran 3G
at 35 DAE
3 | Intercropping Sorghum + safflower 59.83 5.04 6.53 4.39
(Sharada) with seed treatment
4 Intercropping Sorghum + safflower with 40.60 3.52 6.28 3.77
seed treatment with Thiamethaxam
5 | Seed treatment with Thiomethaxom + 39.35 253 5.45 3.32
NSKE spray at 35 DAE
6 | Seed treatment with Thiomethaxam + 40.83 214 4.69 3.37
Endosulfan 0.07 % spray at 35 DAE
7 | Farmers practice (Early sowing) 4547 4.32 6.43 3.01
CD (0.05) 4.73 0.89 0.85 0.29

Solapur: The IPM module evolved through best practices was studied. The treatment
comprising of seed treatment of var: CSV 216 with Imidacloprid @ 10ml/ kg seed and
intercropped with chickpea in 3:3:6:33 ratio recorded significantly low (13.7 %) shoot fly
damage and stem borer damage (4.4 %). It recorded highest sorghum equivalent yield (22.8
g/ha.). This IPM schedule was on par with treatment comprising Imidacloprid treated CSV
216R (Sole) + Endosulfan 0.07 % spray at 45 DAE in terms of pest damage and yield. As
evident from the farmers’ practice of treatment with sulfur @ 3g/kg seed) and intercropping
with Safflower (var: Bhima) 3:3:6:3:3, the intercropping has profound effect in reducing pest
damage and secondly loss in main crop is compensated monetarily by the intercrop (Table
10.4).
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Table 10.4: Validation of IPM modules for shoot pests during Rabi 2006-07 at Solapur

Sl. Treatment Shoot fly Stem borer Sorghum Grain Equivalent
No. Deadhearts (%) deadhearts (%) Yield (g/ha)
(28 DAE) (45 DAE)

T1 Untreated Sorghum (Sole)- 24.68 10.66 135
CSV 216R

T2 | Treated CSV 216R (sole) 15.99 7.04 19.3
treated with Imidacloprid @ 10
ml/ kg seed.

T3 Untreated CSV 216R + 15.68 4.62 20.7
Chickpea (Annagiri) 3:3:6:3:3

T4 Treated CSV 216R + 13.74 4.42 22.8
Chickpea (Annagiri) 3:3:6:3:3

T5 | Treated CSV 216R (Sole) + 17.80 7.71 144
NSKE 5 % spray at 45 DAE

T6 | Treated CSV 216R (Sole) + 12.11 4.37 231
Endosulfan 0.07 % spray at
45 DAE

T7 Untreated M- 35 alone 21.37 9.22 10.2

T8 Farmers practice M-35 treated 18.56 8.26 16.1
with sulphur @ 3g/kg seed)
intercropped with Safflower
(Bhima) 3:3:6:3:3
CD (0.05) 3.47 2.05 25

Plot size: 18 rows (4.5 m) x 8.10 m =36.4 Sgm, Date planted 17-10-2006

Trial 11: Management of sorghum pests through eco -friendly tactics-Rabi 2006-07

Bijapur. The trial was conducted at Bijapur center. All available eco-friendly tactics were
tested for the management of key pests on local cultivar M351. The treatment (T5) soil
application of carbofuran 3G @ 20 kg/ha + whorl application of carbofuran 3G @ 8 kg/ha at
30 DAE + Pongemia pinnata leaf extract @ 5% spray at 60 DAE recorded lowest shoot fly
dead hearts (4.3 %) and lowest aphid index (10.2%). The other treatments (T2, T2, T3 and
T4) also lowered shoot fly damage and found on par with T5. and found on par with T5.
The shoot bug population reduced in T4 and T5. The T5 treatment also recorded highest
grain and fodder yield 26.5 and 4.35 g/ha respectively (Table 11)

Table 11: Management of sorghum pests by eco-friendly tactics Rabi 2006-07

Tr. Shootfly % Aphid Shoot bug Grain Fodder
No | Treatments DH (%)- Index popln. /5 pts Yield Yield
28 DAE 80 DAS at 50 DAS (g/ha) * (t/ha) *
T: | Seed treatment with 5 ml 6.2 204 253 234 3.87
chlorpyriphos + 20 ml water/kg (14.4)* (26.8)*
seeds + Two sprays with NSKE @
5% at 30 and 60 DAE
T2 | Seed treatment with thiamethoxam 45 10.3 18.2 255 411
70WS @ 3 g/kg seeds + one (12.3) (187)
spray each with NSKE @ 5% at
30 DAE and Verticillium lecanii at
60 DAE
Tz | Seed treatment with imidacloprid 4.6 11.2 20.7 25.7 4.20
70 WS @ 5 g/kg seeds + Two (12.4) (19.5)
sprays with Verticillium lecanii at
30 and 60 DAE
T4 | Seed soaking for 8 10 hin 5.8 12.3 45 25.8 4.26
Endosulfan 35 EC @ 3 ml+30¢g (14.0) (20.6)
CacCl; per litre of water per kg
seeds + Whorl application of
carbofuran 3G @ 8 kg/ha at 30
DAE
entomology Page 350f 42




Tr. Shootfly % Aphid Shoot bug Grain Fodder
No | Treatments DH (%)- Index popin. /5 pts Yield Yield
28 DAE 80 DAS at 50 DAS (g/ha) * (t/ha) *
Ts | Soil application of carbofuran 3G 4.3 10.2 4.8 26.5 4.35
@ 20 kg/ha + Whorl application of (12.0 (18.6)
carbofuran 3G @ 8 kg/ha at 30
DAE + Pongemia pinnata Leaf
extract @ 5% spray at 60 DAE
Ts | Endosulfan 35 EC @ 2 ml/lit— 14.2 11.3 23.5 22.4 3.78
Three sprays at 7, 30 and 60 DAE (22.1) (19.6)
Tz | Soil application of crushed neem 24.3 215 26.4 21.4 3.70
seeds @ 25 kg/ha + Two sprays (29.5) (27.6)
with NSKE @ 5% at 30 and 60
DAE
Ts | Untreated check 37.8 58.3 725 19.2 3.57
7.9 (49.8)
S.Em+ 0.9 0.8 17 1.1 0.10
C.D. (5%) 2.7 2.5 5.2 3.3 0.29

* Net plot harvested= 11.28 Sqm, Cultivar M 35-1 was used for trial.
Note: Figures in the parentheses are arcsine transformed values

Trial 12: Chemical control for shoot fly with new insecticide (Cruiser) in sorghum

Rahuri: It was noticed that IPM practices comprising seed treatment with Thiomethoxam 70
WS @ 3g/ kg of seed + NSKE @ 5 % at 45 DAE was best and recorded least shoot fly
damage (34.6 %) and high yield of grain and fodder. However this practice was on par to
seed treatment with Thiomethoxam 70 WS @ 3g/ Kg of seed and seed treatment with
Thiomethoxam 70 WS @ 3g/ kg of seed + Endosulfan 0.07 % at 45 DAE (Table 12).

Table 12: Chemical control of shoot pests during Rabi 2006-07 at Rahuri

Sl. Treatment Shoot fly | Stem borer | Grain yield Fodder
No. deadhearts | deadhearts (Kg/ plot) yield (Kg/
28 DAE 45 DAE plot)
1 Commercial cultivar R SV 423 46.25 6.73 4.015 13.125
2 Seed treatment with Thiomethoxam 34.80 5.50 4.382 13.525
70 WS @ 3g/ Kg of seed
3 Seed treatment with Thiomethoxam 34.60 3.75 4.673 13.625
70 WS @ 39/ kg of seed + NSKE @ 5
% at 45 DAE
4 Seed treatment with Thiomethoxam 34.77 2.93 4.567 13.775
70 WS @ 39/ kg of seed + Endosulfan
0.07 % at 45 DAE
5 Farmers practice M 35-1 49.95 7.25 3.460 10.750
CD (0.05) 6.61 3.24 0.730 1.985
Thiomethoxam : Obtained on gratis from M/S Syngenta.
Endosulfan 35 EC : Rs 225/lit,
Neem seed : Rs 10/kg of seed
Sorghum grain sailing price : Rs 700/quintal (Rs 7/kg),
Dry fodder sailing price : Rs 1500/ton (Rs 1.50/kg)
Spray solution used : 500 Lit /ha
Spraying charges : Rs 150/ha
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Annexure — |: Collaborators from AICSIP Centers

S. No | Name of Scientist, designation, and Address
Kharif- 2006
1 Dr. V Rajaram, Sorghum Entomologist , C/o Professor and Head & Officer Incharge AICSIP
School of Genetics, (TNAU) , Coimbatore- 641 003 (Tamil Nadu)
2 Dr Vijaya Sai Reddy , Entom ologist (AICSIP), Regional Agricultural Research Station
Palem - 509 215, Dist: Mahbubnagar (Andhra Pradesh)
3 Dr. Shekharappa Sorghum Entomologist , Sorghum Res. Scheme (AICSIP), UAS, Dharwad -580 005
(Karnataka)
4 Dr PV Makar, Sorghum Entomologist, Sorghum Improvement Project, MPKV, Rahuri - 413 722
Dist: Ahemednagar (Maharashtra)
5 Prof. KR Sable Sorghum Entomologist , Sorghum Research Station, MAU, Parbhani -431 402 (Maharashtra)
6 Prof. HG Kandalkar, Sorghum Entomologist , Sorghum Res. Scheme (AICSIP) DPDKYV, Krishinagar, Akola -
441004 (Maharashtra)
7 Dr S.M. Upadhyay, Sorghum Entomologist, Sorghum Research Station (AICSIP)
JNKVV College of Agriculture, Indore- 452 001 (Madhya Pradesh)
8 Dr N.B. Rote, Assoc. Res. Scientist (Entomology), M ain Sorghum Research Station, Gujarat Agricultural
University, Athwa Farm, Surat- 395 007 (Gujarat)
9 Dr. T Hussain Sorghum Entomologist , Deptt of Entomology, Rajathan College of Agriculture, MPAUT
Udaipur -313 001 (Rajasthan)
10 Shri J.B. Patel, Assistant Research Scientist (Breeding), Potato Research Station, Gujarat Agricultural University
Deesa-385 535, Dist. Banaskanta, (Gujarat)
1 Dr Prem Kishore Principal Scientist & Principal Investigator (Pearl Millet Entomology), Indian Agricultural
ResearchInstitute, Pusa Campus, New Delhi- 110 012
12 Dr JR Uttam, Assit. Sorghum Entomologist (Maraunipur)
Deptt. of Entomology, CSA University, Kanpur- 208 002 (Uttar Pradesh)
13 Dr. P G Padmaja, Scientist , NRCS., Hyderabad
14 Dr. G Shyam Prasad, Sr. Scientist, NRCS, Hyderabad
15 Sh. A Ashok Reddy, Principal Scientist, OSN (NRCS), Warangal
Rabi — 2006-07
1 Dr. V. Rajaram, Sr. Entomologist, Agricultural research Station, Tamil Nadu Agricultural University, Kovilpatti - 628
501, Tamil Nadu.
2 Dr Shekharappa, Entomologist, Sorghum Research Station, University of Agricultural Sciences, Dharwad 580
005, Karnataka.
3 Dr R.A. Balikai, Sr. Sorghum Entomologist, College of Agriculture, University of Agricultural Sciences, PB No. 18,
Regional Research Station, Bijapur- 586 101, Karnataka.
4 Dr D.G. Daware, Sorghum Entomologist, Sorghum Research Station, Marathwada Agricultural University,
Parbhani -431 402, Maharashtra.
5 Dr P.V. Makar, Entomologist, Sorghum Research Station, Mahatma Phule Krishi Vidyapeeth, Rahuri, Dist:
Ahmednagar- 413 722, Maharashtra State.
6 Dr. Prabhakar, Senior Scientist (Pl Breeding), Centre on Rabi Sorghum, National Research Centre for Sorghum,
NH 9, Shelgi Bypass, Solapur-413 007, Maharashtra State
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Annexure — ll: Parameters for insect resistance used

Kharif — 2006
Pest Crop age (days) Resistance parameters
Shoot fly 7,14&21 No. of seedlings with eggs, No. of eggs / 10 seedlings
14,216 28 Deadhearts (%)
Stem borer 30 & 45 Leaf feeding score (1-9), (1=low; 9= high)
30 &45 Leaf injured plants (%)
30&45 Deadhearts (%)
Before harvest No. of chaffy grains/broken panicles
At harvest No of productive panicles
Flowering Days to 50 % flowering
Milk stage Plant height (cm)
Midge Anthesis Days to 50 % flowering

Before harvest

Panicle damage rating (1-9), (1=low; 9= high)
After threshing Grain yield/5 plants (g)

Head bug At 50% flowering Population no
Milk stage Population no
Before harvest Panicle damage rating (1-9), (1=low; 9= high)
After threshing No. and weight of healthy & damaged grains/5 panicles
Sugarcane 30,45 & 60 Population density rating (1-9), (1=low; 9= high)
aphid
30,45 & 60 Plant damage rating (based on necrosis) (1:9), (1=low; 9=
high)
Shoot bug 30,45 & 60 Population density rating (1-9), (1=low; 9= high)
45,60, & 75 Plant damage rating (£9), (1=low; 9= high)
At harvest Grain yield/plant (g)
Rabi 2006-07
Pest Crop age (days) Resistance parameters
Shoot fly 14 &21 No. of seedlings with eggs
14 & 21 No. of eggs / 10 seedlings
21&28 Deadhearts (%)
Stem borer 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
At harvest No of productive panicles
Sugarcane aphid 30,45 & 60 Population density rating (1-9) (1= low; 9 = high)
30,45 & 60 Plant damage rating (1-9) (1= low; 9 = high)
(Based on necrosis/sooty molds)
Shoot bug 30,45 & 60 Population density rating (1-9) (1= low; 9 = high)
45,60 & 75 Plant damage rating (1-9) (1= low; 9 = high)

After harvest

Grain yield/plant (g)
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Annexure — llI: List of trials supplied to AICSIP Entomologists

Kharif 2006
Centers VT IHT AVHTH | AVHT- [ AVHTHII | IVT- AVHT- | ASSVT | ISSVT PLT- PLT- PLT- | PLT-| SPN F2-SF F2- RIL- | Total
I DP DP SF SB MF HB SB SF
Zone -l
Coimbatore 1 1 9
Palem 1 1 1 1 1 12
Warangal 1 1 2
NRCS 1 1 1 1 1 5
Zone-|l
Parbhani 1 1 1 1 1 1 1 1 1 9
Akola 1 1 1 1 1 1 1 1 1 9
Dharwad 1 1 1 1 1 1 1 1 8
Indore 1 1 1 1 1 1 6
Surat 1 1 1 1 1 1 6
Rahuri 1 1 2
Bijapur
Solapur
Zone-|ll
Mauranipur 1 1 1 1 1 1 1 1
Deesa 1 1 1 1 1 1 1 1
Udaipur 1 1 1 1 1 1 1 1 1
Delhi 1 1 1 1 1 1 1 1 1 1 1 11
Rabi 2006-07
Trial Trials Centers
No Kovilpatti Dharwad Bijapur Rahuri Parbhani Solapur Total

1 Pest Survey v v \ v \ \ 6

2 AVHT-I v Y % Y Y Y 6

3 AVHT-II Y Y Y \Y \Y Y 6

4 IVHT \% \Y% \% Y% \% \% 6

5 PLT-SF v v 2

6 PLT-SB v v 2

7 PLT-MF v v 2

8 PLT-HB % v 2

9 SPN \% \Y v \Y Y Y 6

10 APN/SHB Nursery ICAR-ICRISAT collaborative project seed sent Bijapur, Solapur, Rahuri and ICRISAT 4

11 IPM % v Y Y v \ 6

12 Screening technique for SF-Compilation v v \ 3

13 Organic farming % v \Y v v v 6
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Annexure — IV: Receipt of shootfly data on AICSIP trials

Kharif - 2006
SI'No Trials Coimbatore (9) | Palem (12) Dharwad (8) Rahuri (2) | Parbhani (9) Akola (9) Indore (6) | Mauranipur (8) Udaipur (9)
1] IVT 23-0ct 9-Nov 30-Sep 17-Oct 1-Nov 26-Oct 11-Dec 30-Sep
2| IHT 23-Oct 9-Nov 30-Sep 17-Oct 1-Nov 26-Oct 11-Dec 30-Sep
3| AVHT 23-0ct 9-Nov 30-Sep 17-Oct 1-Nov 26-Oct 11-Dec 30-Sep
4 [ AVHTI 23-0Oct 9-Nov 30-Sep 17-Oct 1-Nov 26-Oct 11-Dec 30-Sep
5| AVHTHII 23-0ct 9-Nov 30-Sep 17-Oct 1-Nov 26-Oct 11-Dec 30-Sep
6 | IVT-DP 23-0Oct 9-Nov 11-Dec 30-Sep
7 | AVHT-DP 23-0ct 9-Nov 11-Dec 30-Sep
8 | ASSVT 30-Sep 17-Oct 1-Nov
9 [ ASSVHT 30-Sep 17-Oct 1-Nov
10 | PLT-SF 9-Nov 17-Oct
11 | PLT-SB 17-Oct
12 | PLT-MF 10-Nov
13 | PLT-HB 23 Oct 9-Nov
14 | SPN 23-0ct 10-Nov 30-Sep 17-Oct 1-Nov 26-Oct 11-Dec 30-Sep
15 | F2-SF 10-Nov 17-Oct
16 | F2-SB
17 | RIL-SF 30-Sep
Total received 9 12 8 2 9 9 6 8 9
Other pests from AICSIP trials kharif - 2006
SI'No Trials Coimbatore Palem Dharwad Rahuri Parbhani Akola Indore Mauranipur Udaipur
1[IVT 23-Oct 1-Dec 30-Sep 14-Dec 5-Dec 27-Nov 2-Dec
2| IHT 23-Oct 1-Dec 30-Sep 14-Dec 5-Dec 27-Nov 2-Dec
3| AVHTI 23-Oct 1-Dec 30-Sep 14-Dec 5-Dec 27-Nov 2-Dec
4 | AVHTI 23-Oct 1-Dec 30-Sep 14-Dec 5-Dec 27-Nov 2-Dec
5| AVHTII 23-Oct 1-Dec 30-Sep 14-Dec 5-Dec 27-Nov 2-Dec
6 | IVT-DP 23-Oct 1-Dec 14-Dec 2-Dec
7 | AVHT-DP 23-0ct 1-Dec 14-Dec 2-Dec
8 | ASSVT 30-Sep 17-Oct 5-Dec 2-Dec
9 | ASSVHT 30-Sep 17-Oct 14-Dec 5-Dec
10 [ PLT-SF 14-Dec
11 | PLT-SB
12 | PLT-MF
13 | PLT-HB
14 | SPN 30-Sep 27-Nov 2-Dec
15 [ F2-SF
16 | F2-SB
17 | RIL-SF 2-Dec
18 [ IPM 14-Dec
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Rabi 2006-07

S. Trials Kovilpatti | Dharwad | Bijapur | Rahuri Parbhani | Solapur

No

1 Pest Survey NR NR 1 2 1 1

2 AVHT- 2 1 1 1 1 2

3 AVHT-II 2 1 1 1 1 2

4 IVHT 2 1 1 1 1 2

5 PLT-SF NT 1 NT NT NT 1

6 PLT-SB NT NT NT % NT 2

7 PLT-MF 1 NT NT NT NT 2

8 PLT-HB 2 NT NT NT NT 1

9 SPN 2 1 1 1 1 1

10 | APN/SHB Nursery* NT NT \ v NT 1

11 | IPM 2 NT 1 1 2 2

12 | Organic farming NT NT NT NT NT NT
Date of data received 17 Feb 15Jan 8 Mar 19 Feb | 19 Feb 15 Feb

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