Executive summary

A. Sweet Sorghum

TriallK. Evaluation of initial sweet sorghum varietal and hybrid trial (ISSVHT) entries
for stalk yield and quality

1.

The stalk yield ranged from 27.3 to 46.3 t/ha. None of the test hybrids was significantly
superior to the check CSH 22 SS. At NRCS, however, SPSSH 19 has shown 11%
superiority over CSH22SS.

For fresh biomass, test hybrid SPSSH 19 (63.4 t/ha) recorded yields on par with check.
Among the test varieties, SPSSV 22 recorded 8% more biomass than check CSV 19SS.
Hybrids SPSSH 22, SPSSH 21, SPSSH 23, and SPSSH 18 gave significantly (about
50% more) higher grain yields than check CSH22 SS.

For juice brix, none was significantly superior to varieties check SSV 84. In both TSS
and non- reducing sugars, none was supelior to SSV84 among hybrids and varieties.
Mean sugar yields recorded ranged from 0.98 to 1.96 t/ha. SPSSH 19 and SPSSH 18
recorded 13% and 6.3% more sugar yields than check CSH22 SS.

Mean calculated ethanol yields ranged from 686 to 1381 L/ha. SPSSH 19 recorded
14% more ethanol yields than check CSH 22SS, while SPSSH 18 was on par with
check. Among varieties, none was superior to check SSV84. Mean per day ethanol
yields ranged from 6.52 to 12.44 L/ha/day.

Trial 2K: Evaluation of advanced sweet sorghum varietal and hybrid trial (ASSVHT)
entries for stalk yield and quality

1.

For days to 50% flowering, cultivars planted at lower latitudes (Coimbatore -M: 72days)
flowered early, and the same set at higher latitude (Ludhiana-M: 92 days) were late by
20 days.

The stalk yield ranged from 38.4 to 48.5t/ha with a mean of 41.2t/ha. None was
superior to check CSH22SS in hybrid group. Among varieties, SPSSV6, SPSSV7, and
SPSSV9 gave about 9% more stalk yield than best check CSV19SS. Per day stalk
yield ranged from 311 to 414 kg/ha/day.

Grain yield ranged from 1073 to 2279 kg/ha with a mean of 1500. In hybrid group,
SPVSS11 gave 24% more yields than check CSH22SS. In varieties, SPSSV6
SPSSv15 and SSSV7 yielded more (31-38% more) than check SSV84

In juice brix, none of the test entries were significantly superior to check SSV84 in both
hybrids and varieties. In juice extraction, test hybrids SPSSV11 recoded 15% higher
extraction percent over check CSH22SS although the later produced more stalk yield
than the former.

Juice yield ranged from 12.9 to 17.8 KL/ha with a mean of 15.3 KL/ha. Among Varieties,
SPSSV20 (34% more), SPSSV9 (21%), SPSSV15 (19%) and SPSSV6 (15%) gave
superior yields than check CSV19SS.

Sugar yields ranged from 1.79 to 2.56 t/ha with a mean of 2.17 tha. Among hybrids,
SPSSV11 was on par with check. In varieties, too, SPSSV20 (23%), SPSSV6 (19%)
and SPSSV9 (15%) produced higher sugar yields than check SSV84.

Calculated ethanol yields had ranged from 954 to 1901 L/ha with mean of 1154 L/ha. In
hybrids, SPSSV11 gave an ethanol yield of 1280 L/ha which was on par with check
CSH22SS. Among varieties, SPSSV20 (23% more) SPSSV6 (19%), SPSSV9 (15%)
and SPSSV15 (13%) gave superior ethanol yields than check SSV84. The ethanol
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yields of crops grown under supplemental irrigated conditions were found higher than
dryland.

Table 3K: Evaluation of sweet sorghum germplasm for high biomass and stalk
characteristics

1. Twenty entries produced higher stalk yield (625-1105 g) than check RSSV 9 (6079)
which include 1S-5352, 1S-5353, 1S-5356, 1S5357, 1S-5360, 1S-5362, etc. Six entries i.e.,
EC 538165, EC 538169, NSSV 260, EC 538170, IS 9705 etc. recorded higher brix than
check SSV 84(19.5%).

2. Days to flowering had shown high positive correlation (r=0.76**) with stalk yield, while
its relationship with brix was negative(r= -0.74**),

3. Both stalk yield and plant height had shown a significant negative correlations with brix
(r=-0.5** and 0.53**) indicating the need for optimum combination of height, stalk yield
coupled with suitable maturity for higher brix and extraction.

Trial 4 K. Influence of stage of harvesting on changes in quality, stalk yield and
biomass in sweet sorghum

1. Fresh stalk yield varied significantly among cultivars but not among the treatments. The
stalk yield increased from flowering (T1) to soft dough stage (T2) then declined until
maturity. Harvesting at soft dough stage gave maximum stalk yields.

2. Juice brix values varied from 10 to 19.5% across cultivars and treatments. The
differences in brix were significant among cultivars and treatments. Brix value
increased from flowering (T1) to maturity (T4). Among the cultivars, SSV 84 recorded
significantly higher brix than others. Juice extraction declined from flowering (33.5%) to
maturity (24.0%) among the treatments. It was ranged between 20 and 40% across the
cultivars and treatments.

3. Total soluble sugars (TSS) increased from flowering (T1) to until hard dough stage (T3).
Among the cultivars, SSV84 recorded highest TSS and sucrose values (16.0%) than
others. Sugar yields increased from flowering (T1:1.03 t) to hard dough stage (T3:
1.48t/ha) followed by a decline at maturity (T4:1.35t/ha). There was a 10 % increase in
sugar yields of crops harvested at hard dough stage (T3) than at physiological maturity
(T4).

4. Calculated ethanol yields varied from 457 to 948 L/ha across cultivars and treatments.
Differences in ethanol yields were significant among cultivars and treatments but
interaction effects were non-significant. Ethanol yields increased from flowering stage
harvest (T1) until hard dough stage (T3) there after it declined at physiological maturity
(T4). There was a 9% increase of ethanol yields from the crops harvested at hard
dough stage (T3) than at physiological maturity (T4). Among the cultivars, CSH22SS
(V2) recorded highest ethanol yield than others.

B. Physiology

Trial 1R: Preliminary evaluation of diverse germplasm for rabi adaptation

1. Sources identified for earliness than the check Maulee (73d) include 1S17910, (72 d),
IS 18424(71), BJ 111(70), 1S 22380(71), N 13(69), QL 10(70), and TX 7078(69).

2. Twenty entries recorded higher relative water content (RWC) (>85%) than check which
include 1S 6452, IS 21971, IS 23459, IS 5589, IS 6368,PEC 15, RSV 197, RSV 297,
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RSV 91, RSV 356, RSV 365, PVR 620, PVR 623, BTX 623, TX 7078, B 35, RSV 912,
RSV 919, and RSV 902.

Ten promising entries yielded higher biomass and grain yield combining stress
tolerance traits include 1S 17972, IS 5589, PEC 17, RSV 283, PVR 621, PVR 623,
and RSV 919. Biomass has shown a high significant positive correlation with grain yield
(r= 0.733**).

Trial 2M & S: Evaluation of advanced drought adaptation germplasm trial entries in
medium and shallow soils

1.

Plant stand at maturity had high positive significant correlations (P £0.05) with grain
yield in both soils depths. The plant stand observed at maturity was 61 and 48 % of
normal in medium and shallow soils. Biomass decreased in shallow soils over medium
by 37% and 41% at flowering and maturity, respectively.RSLG 1119, SPV 1546 gave
6-14% higher biomass at maturity than checks in both soil depths.

RWC has shown a significant positive relationship with sink number, grain yield per
GS3 day and grain yield(r= 0.730**, 0.630** and 0.644**, res.) in shallow soil condition
only where the development of soil water stress is rapid. RSV 423 has shown low CSI
values than check Maulee mean possessing more desiccation tolerance in both
medium and shallow soil stress conditions.

Grain number/panicle, HI, grain yield and grain yield per GS3 day have decreased by
15% and 14%, 24% and 26 %, respectively in shallow soil over medium. RSLG 1119,
RSLG 871, RSV423 and SPV 1546 produced significantly higher sink number than the
Maulee (47, 27, 22 and 12 % more res.).

For grain yield, RSLG 1119 was significantly (27%) superior than check. While, RSLG
871, RSV 423 and SPV1546 recorded 23%, 23% and 19% higher grain yields than
check Maulee but were statistically on par. But, none was significantly superior to
check Maulee in shallow soil. CRS 9, SSV 84 and CRS 10 showed high yield stability in
both soils than check.

Panicle harvest index (PHI) had shown a strong positive correlation with grain yield in
both soil depths(r=0.813 and 790**, res.) indicating that PHI could be used as surrogate
for HI while selecting entries for high grain yields. Grain yield per GS3day which
indicate the rate of grain growth had shown very high significant positive correlation
with grain yield in both medium and shallow soil(r =0.999** 0.841 ** res.).

Trial 3M & S: Evaluation of sorghum plant types for root characteristics in medium
and shallow soil

1.

2.

Rabi adapted (RA) entries as group recorded higher shoot and root mass by 28% &
43% in medium soil and 35% & 20% in shallow soil over their staygreen (SG)
counterparts. RSV 423 and RSV 458 among RA group and E36-1 and SSV 84 in SG
group had recorded higher root mass in shallow soil stress conditions.

As regards root: shoot ratio, all RA types (0.25) were efficient in producing higher shoot
mass per unit root mass than SG ones (0.62). RA types recorded 7 and 9-16% more
root length and root number at maturity respectively over SG types.

In root length, M35-land CVS 216R (62-65 cm) in RA group and B35 and E36-1 (61&
59 cm) in SG group were superior in medium soil. While in shallow soil, RSV 458 &
M35-1 (64 & 63 cm) in RA type and SSV 84 and E36-1*R16 3/1(66 &57 cm) in SG
group were superior to others.
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4. RA types produced 68 and 53 % more grain yield per plant than SG ones in medium
and shallow soil, respectively. The results show that temperate staygreen semi-tall
types were not superior to tall rabi adapted ones for key root and shoot parameters
when grown under rabi field conditions.

Sweet Sorghum and Physiology: 2006-07

A. Sweet Sorghum
The objectives of sweet sorghum evaluation program are:
i) To assess the performance and stability of sweet sorghum entries across a range

of environments (latitudes) and identify superior entries those are better than
standard checks (SSV 84, CSV19 SS and CSH 22 SS).

i) To characterize key plant traits that contribute higher stalk yield, juice extraction,
juice yield and total sugar yield leading to higher ethanol yields
i) To characterize test environments for soil and climatic variable that determines

sweet sorghum productivity and quality.

Three sweet sorghum coordinated trials were organized in Kharif 2006 season. Initial sweet
sorghum varietal and hybrid trial (ISSVHT) with 16 entries was conducted at six locations
(Parbhani, Rahuri, Akola, Coimbatore, NRCS, and Pantnagar). Similarly, advanced sweet
sorghum varietal and hybrid trial (ASSVHT) with 12 entries was organized at 13 locations
(Parbhani, Rahuri, Akola, Phaltan, Coimbatore, Sameerwadi, Mandya, Medak, NRCS,
Perumallapalle, Rudrur, Anakapalle, and Ludhiana).

Soil and crop management
Soils: The soils where trials were planted varied from medium deep black (vertisols) and red
sandy loam soils (Alfisols).

Sowing: Planting was mainly done between second week of June and second week of July.
While at Ludhiana, it was delayed up to the end of July. The particulars of sowings and other
cultural practices are furnished in the table of annexure Il.

Crop culture: A uniform plant spacing of 60x15cm was followed at all centers except at
Coimbatore and Pantnagar where it was 45x15cm.

Water management: The crops were raised on dryland conditions at Parbhani, Hyd., Akola,
Rudrur, and Medak. On the other hand, the trials received 1-2 supplemental irrigations at
other locations. At Sameerwadi, Mandya and Coimbatore crops received 68 irrigations,
because of the prevalence of drought conditions there.

Agroclimatic stuation at different test sites
Rainfall and temperature data for Kharif and rabi 2006 seasons for different centers are
described below (Tables 1 -4).

Perumallapalle: A total of 477 mm rainfall was received during crop growth period (std
weeks 24 to 44) (Annexure Il). The crop was raised with a post sowing irrigation. There was
a prolonged dry spell of 3 weeks in GS1. Maximum and minimum temperatures varied from
30-37 and 20.2-26°C, respectively.

Rudrur: The total rainfall received was 601 mm, which was just below normal. Heavy down
pour occurred during GSI and GS2 followed by drought in GS3 satge.
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Hyderabad (NRCS): The total rainfall received during the crop growth period was 510 mm,
which was 32 % below normal (754 mm) (Table 1). The rainfall distribution was erratic with a
prolonged drought spell occurring at GSI follwed by heavy rainfall at GS2 stage. Weekly
mean maximum and minimum temperatures recorded were ranged from 26-334 C and 19-
25° C, respectively.

Medak (Advanta): The total rainfall received during crop period was as high 1353 mm with
uniform distribution at all 3 growth stages of crop development (Table 1). A peak rainfall of
301 mm was occurred during the late July. Weekly mean maximum and minimum
temperatures ranged from 28-37°C and 17-22°C, respectively.

Coimbatore: Total rainfall received during kharif season was 417 mm. The rainfall
distribution was highly erratic with scanty rains until middle of September (Table 2). Almost
entire months of July, and August were dry. About 80% rainfall occurred during rabi season
i.e., from the first week of October to end of December. This assured rainfall during rabi
season (NE monsoon) does not favour kharif sorghum cultivation unless protective
irrigations were given. Thus, the crop received 6 supplemental irrigations. Weekly mean
minimum and maximum temperatures ranged from 21 25°C and 29-33°C, respectively.

Mandya: The total rainfall received during kharif season (June to October) was just 157 mm
only. Prolonged drought period was prevailing. Hence, the crop received eight irrigations on
sandy loam soil. (Table 2). Weekly mean minimum and maximum temperatures ranged from
19.6-20.6°C and 26.1-32.0°C, respectively. The diurnal variation in temperature was rather
narrow at this location. The day and night temperature recorded were lower than other
dryland locations of central India..

Parbhani: At Parbhani, a total of 925 mm rainfall was received from 2nd week of June to the
end Cctober (Table 3). The rainfall received was 26% above normal (735mm). Rainfall
distribution was adequate in all stages of growth. Mean weekly maximum and minimum
temperatures ranged from 28-37°C and 16-25°C, respectively.

Phaltan: Total rainfall received at Phaltan was 416 mm (Table 3). The amount and
distribution were inadequate to grow a good kharif crop. The crop was raised with two
protective irrigations. Both early and midseason droughts were prevailing. Weekly mean
maximum and minimum temperatures recorded were from 27-34°C and 19-24°C,
respectively.

Pantnagar: The rainfall received during crop period was 759 mm, which was just adequate
to grow the kharif crop (Table 2). Two dry spells occurred in September and October (GS3).
Hence, two protective irrigations were given during the period.

Akola: The rainfall received during the kharif season was 955 mm, which was above normal
for this location. The distribution of was adequate to raise the successful dryland kharif crop
(Table 4). The rainfall occurred in two peaks in the month of early August and mid
September.

Ludhiana: Ludhiana received just 485 mm rainfall during cropping period (Table 2) .The
distribution of was erratic with prolonged terminal drought in September and October (GS 3).
The weekly mean minimum and maximum temperatures recorded were range from 16.0-
29.0and 29.0 - 37.0° C, respectively.

Rahuri: The total rainfall received 645 mm. The pattern of distribution was just adequate to

grown the typical rabi crop (Table 3). There were some rains occurred in the month of July,
and August, followed by September. The kharif crop was raised with a supplemental
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irrigation. Prolonged dry spells of 3-4 weeks occurred in the GS1 and GS2 stages of crop
development. The pattern of rainfall distribution indicated that there has been a shift in
typical rabi pattern to kharif type this year. The rainfall received during the rabi cropping
period (mid September to end of Dec) was 300 mm. This rainfall recived in September was
adequate.

Further, the crop received 34 mm rainfall coinciding with end of panicle initiation stage that
helped to take care the subsequent growth period. Entire period from mid Nov. to end of Jan.
was continuously dry indicating the prevalence of terminal drought conditions. Mean weekly
minimum and maximum temperatures across kharif and rabi seasons ranged from 10.0-
23°C and 29.0-35.0°C, respectively.

Solapur: Solapur center received 519 mm rainfall during kharif and rabi cropping period and
was below normal (663mm) (Table 3). The rainfall distribution revealed that dry spells
occurred in July and August. The rainfall received in September was assured followed by 94
mm rainfall occurred in the Nov first week. Weekly mean minimum and maximum
temperatures varied from 11-24°C and 30-36°C, respectively.

Bijapur: At Bijapur, the total rainfall received was 567 mm as against a normal of 590mm.
The peak rainfall of 123 mm occurred during mid September. The rainfall received in
September was adequate to raise good rabi crop provided suitable soil and water
conservation practices are adopted. The crop received about 45 mm of rainfall in early Nov.
coinciding end of Pl stage followed by continuous dry period. Hence, the rabi crops
experienced with post-flowering drought stresses. Mean minimum and maximum
temperatures recorded were similar to that of Solapur.

Trial 1K. Evaluation of initial sweet sorghum varietal and hybrid trial (ISSVHT)
entries for stalk yield and quality

This trial was organized at six locations (Parbhani, Rahuri, Akola, Coimbatore, NRCS, and
Pantnagar. The conduct of the trial was satisfactory. A set of 13 test entries was evaluated
using SSV 84, CSV19SS and CSH22 SS as checks.

Phenology: Days to flowering ranged from 71(SPSSH 22) to 88(SSV 84) days across
locations. Similar trend was observed in maturity too (Table 1.5- 1.7). Mean days to
flowering were low at Coimbatore than other locations because of lower latitude. At
Pantnagar entries showed delayed flowering include, SSV 84 (103 days), SPSSV23 (101
days) and CSH22 SS because of longer day length.

Plant height at Maturity: It varied from 307cm (SPSSH 19) to 239 cm (SSV84) across the
locations. At Pantnagar, all entries grew tall than other locations (Table 1.6).

Fresh Stalk yield: The stalk yields had differed significantly at all locations. In hybrids, none
is significantly superior to check CSH 22 SS. The stalk yield ranged from 27.3-46.3 t/ha
(CSH 22SS). At NRCS, however, SPSSH 19 has shown 11% superiority over CSH22SS.
Among varieties, SPSSV22 was competitive with check CSV 19SS and maintained similar
stalk yields (Tablel.9). Further, i varied from 30 t/ha (Akola) to 41.3t/ha (Coimbatore)
across the locations. At all locations, SPSSH 19 closed followed the check CSH22SS in
stalk yield and competitive.

Per day stalk yields: Per day stalk yields varied from 250 (SPSSV26) 420 kg/ha/day
(SPSSH 19). SPSSH 19 gave 7% more per day stalk yield than check CSH22 SS. Among
varieties, none was superior to CSV19SS. Per day stalk yields recorded were relatively
higher at coimbatore, than other locations.
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Fresh biomass: In fresh biomass too none of the hybrids were significantly superior to
check CSH 22 SS. However, SPSSH 19 (63.4 t/ha) maintained similar yields to that of check
(Table 1.8). Among the locations, mean yields were slightly lower at Pantnagar. Mean fresh
biomass varied from 45.5 (Pantnagar) to 57 t/ha (Rahuri) across locations. Among varieties,
SPSSV 22 recorded 8% more biomass than check CSV 19SS.

Grain yield: Grain yields varied from 949 (CSV19 SS) to 2505 kg/ha (SPSSH 22) with a
mean of 1669 kg (Tablel.15). At Coimbatore, the grain yields recorded were slightly higher
than at other locations. Hybrids SPSSH 22, SPSSH 21, SPSSH 23, and SPSSH 18 gave
significantly (about 50% more) higher grain yields than check CSH22 SS. Among the
varieties, SPSSV 23 and SPSSV 24 gave superior yields than check SSV84.

Juice brix: Brix values ranged from 14.7 (SPSSH 22) to 18.3 % (SPSSV 26) with a mean of
16.6% (Tablel1.10). None was significantly superior to check SSV 84 among all the test
entries. Among the locations, the brix values recorded was lower at Pantnager followed by
Akola centre.

Juice extraction: In general juice extraction recorded among the centres was lower than
40% excepting Coimbatore (42.5%). The values recorded were very low at Rahuri. These
low values were either due to delayed harvesting of crop beyond physiological maturity or
using inefficient crushers. SPSSH 23 and SPSSH 16 maintained marginal superiority over
CSH22 SS (Tables 1.11).

Juice yield: None was superior to check CSH22 SS in hybrid group. Similarly, in varieties
none was superior to check SSV84 in Juice yields (Tables 1.12). Among the locations,
Rahuri recorded least while it was highest at Coimbatore.

Components of total sugars: (Tables 1.16-1.20). Total soluble sugars (TSS), honreducing,
and reducing sugars varied from 12.73-17.7%, 9.52-14.93% and 1.52-2.61%, respectively.
In both TSS and non- reducing sugars, none was superior to SSV84 among hybrids and
varieties

Total sugar yields: Mean sugar yields recorded was 1.41t/ha and it ranged from 0.98 to
1.96 t/ha (Tablel.13). At Rahuri, the sugar yields recorded was very low. SPSSH 19 and
SPSSH 18 recorded 13% and 6.3% more sugar yields than check CSH22 SS. Among
varieties, none was superior to check SSV84. Realization of higher sugar yields at
Coimbatore was due to higher extraction percent.

Ethanol Yields: Mean calculated ethanol yields ranged from 686 (SPSSH 21) to 1381 L/ha
(SPSSH 19) (Tablel1.21). The average ethanol yields at coimbatore was due to efficient juice
at extraction and juice yields. SPSSH 19 recorded 14% more ethanol yields than check CSH
22SS, while SPSSH 18 was on par with check. The superiority of SPSSH 19 over check
varied between 11% (NRCS) and 16% (Coimbatore). Among varieties, none was superior to
check SSV84. At Coimbatore, even varietal check SSV84 gave 11% more ethanol yields
than hybrids check CSH22 SS. Similar trend obtained across locations. The results indicated
that there has not been much improvement in increasing sugar content of hybrid over variety
check SSV84. In per day ethanol yields, SPSSH19, and SPSSH 18 recorded highest values
and were superior to check CSH22SS. Mean per day yields ranged from 6.52 to 12.44
L/ha/day. In varieties, again none was superior to SSV84.

Trial 2K. Evaluation of advanced sweet sorghum varietal and hybrid trial
(ISSVHT) entries for stalk yield and quality
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ASSVHT trial comprising ten entries along with three checks were evaluated at 13 locations
(Parbhani, Rahuri, Akola, Phaltan, Coimbatore, Sameerwadi, Mandya, Medak, NRCS,
Perumallapalle, Rudrur, Anakapalle, and Ludhiana). The conduct of the trial was satisfactory.

Plant stand: Plant stand at harvest-recorded was 0.82 lakh/ha as against 1.0lakh at final
thinning. The corresponding values as per cent normal were 75 and 86% respectively (Table
2.1-2.4).

Days to 50% flowering: Mean days to flowering varied from 75 to 83 days. SPVSS13 (75)
was the earliest and SPSSV 20 (83) was the late one among the entries (Table 2.5).
Variation among locations revealed that days to flowering at Akola and Perumallapalli were
lowest followed by Coimbatore and Mandya. The flowering was delayed at Ludhiana (Mean
92 days) in all entries. In general, cultivars planted at lower latitudes in south flowered early
compared to delayed flowering at higher latitude in subtropical areas like Ludhiana.
SPVSSV13 and SPSSV 11 were on par with control CSV19SS. Trends in days to maturity
were as similar to flowering at all locations.

Plant height: It was ranged from 256 (SPV13) to CSV 19SS (315cm). Plant height reduced
at Ludhiana because of one -month delay in sowing compared to other locations. Data from
other locations were comparable (Tables 2.6).

Total fresh biomass: It varied from 57 to 73t/ha with a mean of 60t/ha across the locations.
None was significantly superior to CSH22SS. Among the varieties, SPSSV20 and SPSSV9
recorded marginal superiority over check CSV19 SS. Similar situation was observation at all
locations (Table 2.8).

Fresh stalk yield: The fresh stalk yield differed significantly across locations. Interestingly,
none was superior to check CSH22SS in stalk yield. The stalk yield ranged from 38.4 to
48.5t/ha with a mean of 41.2t/ha (Table 2.9). Among varieties, SPSSV6, SPSSV7, SPSSV9
and SPSSV20 gave about 9% more stalk yield than best check CSV19SS. The stalk yields
recorded at Mandya (64t/ha) and Sameerwadi (54t/ha) and were relatively higher than other
locations because of growing crop under extra supplementary irrigated conditions.

Per day stalk yield: Per day stalk yield ranged from 311 to 414 kg/ha/day with a mean of
350 kg. None was significantly superior to check CSH 22 SS. Among Varieties, SPSSV6,
SPSSV7, SPSSV20 were superior to check CSV19SS (Table 2.230.

Grain yield: Grain yield ranged from 1073 to 2279 kg/ha with a mean of 1500. In Hybrids,
SPVSS11 gave 24% more yields than check CSH22SS. In varieties, SPSSV6 SPSSv15 and
SSSV7 yielded more (31—38% more) than check SSV84 (Table 2.14).

Juice brix: Brix at physiological maturity varied from 16.0 to 17.7% with a mean of 16.7%. It
is interesting to note that none of the test entries were significantly superior to check SSV84.
Brix values recorded at Coimbatore, Sameerwadi and Anakapalle were lower because of
humid conditions prevailing there. Increase in stalk yield should accompany with
corresponding increase in brix or sugar content(Table 2.10).

Juice extraction: Juice extraction ranged from 36.1 to 41.4% with a mean of 36.2%. Among
the test hybrids, SPSSV11 recoded 15% higher extraction percent over check CSH22SS
although the later produced more stalk yield than former (Table 2.11). Similar trend was
observed at all locations. Among the test varieties, SPSSV20 (9% more) and SPSSV9 (3%)
and SPSSV15 (3%) gave slightly higher extraction than check SSV*4. Juice extraction
values recorded were lowest at Rahuri followed by Akola and Parbhani. Extraction should be
minimum 40% is desirable for high Juice yield.
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Juice Yield: In Juice yield, hybrid CSH22SS gave high yields. It ranged from 12.9-17.8
KL/ha with a mean of 15.3 KL/ha (Table 2.12). Test hybrid SPSSV11 produced juice yields
on par with check CSH22SS. Among Varieties, SPSSV20 (34% more), SPSSV9 (21%),
SPSSV15 (19%) and SPSSV6 (15%) gave superior yields than check CSV19SS. The trends
in juice yields at different locations were similar to that of juice extraction.

Components of total sugars: Total soluble Sugars (TSS) ranged from 12.7 to 14.9% with
an average of 13.6%. None was superior to check SSV84. In non -reducing sugars (sucrose)
too the range was 11.0-13.0% with a mean of 11.7%. Again, none was significantly superior
to check SSV 84. However SPSSV6 and SPSSV3 maintained marginal superiority over
check. Similarly, CCS (%) and CCS (t/ha) ranged from 6.65-9.23 and 2.41—3.83t/ha
respectively (Tables 2.16-2.20).

Total Sugar yields: Sugar yields ranged from 1.79 to 2.56 t/ha with a mean of 2.17 t/ha.
Among hybrids, SPSSV11 was on par with check. In varieties, too, SPSSV20 (23%),
SPSSV6 (19%) and SPSSV9 (15%) produced higher sugar yields than check SSV84. These
varieties are even on par with hybrid check CSH 22SS (Table 2.13).

Ethanol yield: Calculated ethanol yields were ranged from 954 to 1901 L/ha with mean of
1154 L/ha. In hybrids, SPSSV11 gave an ethanol yield of 1280 L/ha which is on par with
check CSH22SS (Table 2.21). Among varieties, SPSSV20 (23% more) SPSSV6 (19%),
SPSSV9 (15% and SPSSV15 (13%) gave superior ethanol yields than check SSV84. The
ethanol yields of crops grown under irrigated conditions were found to be higher than dryland
conditions as could be seen from the data of Mandya, Sameerwadi, Anakapalle,
Perumalapalle and Phaltan.

Per day ethanol yields: Per day ethanol yields varied from 7.6 to 11.7 L/ha/day with a
mean of 10 L. None was superior to check CSH22SS. But test hybrid SPSSV11 (11.1 L) was
on par with check (Table 2.22). In Varieties, SPSSV6 (29%more), SPSSV7 (15%),
SPSSV15 (15%), and SPSSV20 (19%) gave superior per day ethanol yields than check
SSva4.

Table 3K: Evaluation of sweet sorghum germplasm for high biomass and stalk
characteristics

Fifty promising sweet sorghum germplasm along with check SSV 84 and CSV 19 SS were
evaluated at Parbhani, and Rahuri in augmented design for characters associate with stalk
yield. Date on phenology, stalk yields and brix are presented in tables 3.1 — 3.3. Days to
flowering range from 78 to 125. Entries such as 1S-5352, 1S-5353, 1S-5356, 1S5357, 1S-5360,
IS-5362 etc. were very late (125-135 days) and tall and photoperiod sensitive. Days to
flowering had shown high positive correlation (r=0.76**) with stalk yield, while its relationship
with brix was negative(r= -0.74**). Plant height ranged from 198470 cm and entries, which
were late, grew very tall (= 300cm). Fresh stalk yield, ranged from 170 to 1105 g/plant, with
mean of 589 g. Twenty entries produced higher stalk yield (625 -1105 g) than check RSSV 9
(6079) include 1S-5352, 1S-5353, IS-5356, 1S5357, 1S-5360, 1S5362, etc. In fesh biomass
also, the trend was similar to that of stalk yield. Juice brix varied from 9 to 21 % with a mean
of 16.6%. Six entries EC 538165, EC 538169, NSSV 260, EC 538170, IS 9705 etc. have
recorded higher brix than check SSV 84(19.5%). Juice extraction varied from 5-33%. Both
stalk yield and plant height had shown a significant negative correlations with brix (r= -0.5**
and -0.53**) indicating the need for optimum combination for height and stalk yield for higher
brix and extraction and juice yields.

Trial 4K. Influence of stage of harvesting on changes in quality, stalk yield and
biomass in sweet sorghum

sweetsorgumphysiology Page 9of 42



This trail was organized at NRCS and Rahuri in order to identify effect of stage of harvesting
after flowering on changes stalk yield and quality in sweet sorghum. Four cultivars along with
4 treatments were tried in FRBD. The details are i.e., Factor A (4): V1: SSV 84, V2: CSH 22
SS (NSSH 104), V3: CSV19 SS (RSSV 9); V4: PAC52093. Factor B: Treatments (stage of
harvesting)(4): T 1: Harvesting at 50% flowering; T 2: Harvesting at 15 days after 50%
flowering (soft dough stage); T 3: Harvesting at 30 days after 50% flowering (hard dough
stage) and T 4: Harvesting at physiological maturity (control). Data on important yield and
quality traits were collected.

Plant stand and phenolgy: Plant stand differences were non significant. The stand at
maturity was low at Rahuri than at NRCS. Days to flowering varied from 82 to 88 across
varieties and treatments. The plant height differences were cultivars and treatments (Table
4.1).

Stalk Yields: Fresh stalk yield at maturity varied from 22.1 to 41.0 t/ha across cultivars and
treatments with a mean of 32.2 t/ha (Table 4.2). There was a significant difference among
cultivars for stalk yield but not among treatments. Similarly, the interaction effects were not
significant. Stalk yield increased from flowering (T1) to soft dough stage (T2) then declined
until maturity. Harvesting at soft dough stage gave maximum yields both at Rahuri and at
NRCS. Among the cultivars, CSH22 SS yielded highest (39.0 t/ha) than others.

Per day stalk yield: Per day stalk yields varied from 171 to 326 Kg/ha/day across cultivars
& treatments (Table 4.4). The differences were significant among cultivars only. Interaction
effects were found non-significant .Cv CSSH 22SS (V2) recorded higher per day stalk yields
than others.

Juice brix: Brix values varied from 10 to 19.5% across cultivars and treatments. The
differences in brix were significant among cultivars and treatments (Table 4.2). But the
interaction effects were significant only at NRCS. Brix value increased from flowering (T1) to
maturity (T4). Among the cultivars SSV 84 recorded significantly higher brix than other
cultivars. Similarly at NRCS, cultivar SSV84 recorded higher brix at soft dough (T2), hard
dough (T3) & physiological maturity (T4) than rest of the treatments.

Juice Yields & its Components: In general juice extraction declined from flowering (T1:
33.5%) to maturity (T4: 24.0%) among the treatments (Table 4.3). Differences were
significant among cultivars and treatments. The extraction percentage range observed was
between 20 and 40% across the cultivars and treatments. In case of juice yield too, similar
trend was observed to that of extraction percent. Juice yields declined from flowering to
physiological maturity marginally.

Components of total Sugars: Total soluble sugars (TSS), non-reducing sugars and
reducing sugars differed significantly among the cultivars and treatments (Table 4.4).
Interaction effects for TSS were significant at NRCS only. Similar results were observed for
non-reducing and reducing sugars content also. TSS values increased from flowering (T1) to
hard dough stage (T3) and the values recorded at hard dough (T3) and maturity (T4) were
similar. Among the cultivars, SSV84 recorded highest TSS values (16.0%) than others. In
sucrose also, similar trend was observed to that of TSS (Table 4.4).

Sugar Yields: Sugar yields ranged from 0.86 to 1.7 4t/ha across cultivars and treatments.
Sugar vyields differed significantly at both locations among cultivars and treatments but the
interaction effects were found non-significant (Table 4.3). Sugar yields increased from
flowering (T1:1.03 t) to hard dough stage (T3: 1.48t/ha) followed by a decline at maturity (T4:
1.35t/ha). There was a 10 % increase in sugar yields of crops harvested at hard dough stage
(T3) than at physiological maturity (T4).
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Ethanol yields: Calculated ethanol yields varied from 457 to 948 L/ha across cultivars and
treatments. Differences in ethanol yields were significant among cultivars and treatments but
interaction effects were non-significant (Table 4.4). Ethanol yields increased from flowering
stage harvest (T1) until hard dough stage (T3) there after it declined at physiological maturity
(T4). There was a 9% increase of ethanol yields from the crops harvested at hard dough
stage (T3) than at physiological maturity (T4). Among the cultivars CSH22SS (V2) recorded
highest ethanol yield than others. The per day ethanol yield trends observed were similar to
that of ethanol yields among cultivars & treatments.

Annexure |

Recommendations of the committee on standardization of the criteria for

evaluation of sweet sorghum
(Source: AICSIP, NRCS. 1992. Proceedings XXIl annual sorghum workshop, April 2-4, 1992, Gujarat
Agricultural University, Main Research Station, Surat. Pp 65-66).

A committee comprising Dr. A.R. Dabholkar, INKVV, Indore, Dr. R.Y. Thete, MPKV, Rahuri,
Dr. S.D. Choudhary, MAU, Parbhani, Dr. V.B. Sekhar, PKV, Akola and Dr. S. Bala Ravi,
NRCS, (Convener) was constituted to standardize the methodology for evaluation of sweet
sorghum trials. The committee was greatly benefited by the participation of Dr. RB. Somani,
PKV, Akola in the deliberations. The details of the recommendations are as follows:

Methodology: Entries may be evaluated for the following parameters:

1. Juice extractability: A two-roller, electrically operated cane juice extractor is
recommended.

Reducing sugars.

Non-reducing sugars (or juice brix)

Juice yield, sugar content, starch content to be measured at physiological maturity
Days to 50% bloom

Stalk yield after striping

Dry fodder yield

Grain yield

Resistance to stem borer and shoot fly

©oNoOORWN

The entries flowering in 70-80 days (medium maturity) and 80-90 days (late maturity) may be
tested in separate trials or grouped separately. Monitoring of juice composition, crushing and
handling of juice have to be performed in such a manner that would minimize production of
higher level of invert sugars.

Criteria for promoting the entries: The committee felt that the sorghum farming in India in
the present context may not favour sweet sorghum genotypes which cannot produce a
reasonable grain yield (1.5 — 2.5 t/ha) with acceptable quality; however high may be its
potential for the production of sugar. Thus, high energy types sorghum capable of yielding
35 t stalk yield/ha under standard management practices are being recommended for
promotion to AVT provided they satisfy the following specifications in juice yield and quality.

1. Juice extractability of 40% or above in 2-roller extractor 45% and above in a 3-roller
extractor.
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2. Juice quality conforming to Brix 15% or above having at least 12% sucrose, less than
2.5 — 3.0% reducing sugars and less than 2% starch in the case of entries proposed
for jaggery production.

3. Juice quality having at least 15 brix with a minimum of 15% total sugar with 7-10%
reducing sugars and less than 2.0 — 2.5% starch for entries intended for syrup
production.

4. Entries proposed for ethanol fermentation should have more than 15% TSS with any
levels of starch in their juice.

5. Sugar yield from sweet sorghum is a function of total stalk yield, juice extractability
and the concentration of sugars. Therefore, selection on the basis of their superiority
for all these parameters along with the grain yield rather than the same in any one or
few of these parameters should be followed.

A sample size of 10 plants drawn at random front different rows leaving border rows from
each replication should be taken for the estimation of stalk yield, juice yield and juice quality.
Grain yield may be estimated according to the standard procedure. Chemical assay of
samples having brix 15% and above for total sugars, reducing sugars and starch should be
made by following similar procedure by all the centers. Trial data sheet of sweet sorghum
trials may also be designed considering all the above recommendations. PKV, Akola had
agreed to focus its research on the development of sweet sorghum suitable for syrup and
jaggery, while the MPKVV, Rahuri and Parbhani may engage in developing cultivars suitable
for alcohol production and NRCS for the development of genotypes suitable for production of
jaggery and ethanol.

Technical program — Sweigt Sorghum
(Source: AICSIP. 1997. Proc. 27 AICSIP annual group meeting, TNAU, Coimbatore, Pp35-36)

The sweet sorghum group met under the Chairmanship of Dr. Umaid Singh and Dr. B.N.
Narkhede acted as Convener. Our of six centers namely Parbhani, Akola, Rahuri, Dharwad,
Coimbatore and Surat, where ASSVT trials were laid out, complete data set was not
received from Parbhani and Coimbatore. The reporting from Coimbatore is notable for the
absence of green cane yield and juice yield while data TSS is available. The data from
Dharwad is notable for very low mean of brix and very high cv for the same. This centre also
reported very high cane yield. Parbhani also reported data on TSS, which is inconsistent
with those from other centers Rahuri and Surat. Here again juice extractability reported by
these centers was much lower to be accepted. Hence, recalculated varietal performance
was based on the cane yield and TSS data. Grain yield data was also given secondary
consideration. A similar criterion was followed in ISSVT also. Accordingly, the following
recommendations are made:

General observations: The standard of testing needs considerable improvement and
uniformity in data collection and reporting — All centers should take great care in the
collection of date pertaining to Green cane yield, TSS, grain yield and enhance the level of
juice extraction to the highest possible limit through harvesting on right time and crushing
using standard procedure and crushing unit. Care should be taken to obtain at least 40%
extractability. The group therefore recommended the following for suitable action by the PC
(S) and lI/c. testing centers.

1. Brix content should be measured using brix meter (ERMA, make Japan) having a
range of 0-32.

2. All centers should use similar crushing unit with two/three rollers of as the case may
be and the stalks may be crushed by passing at least three times.
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3. It is strongly recommended that the concerned Principal Investigators from the PC
unit should monitor all the trials.

4. To introduce better uniformity in data collection and reporting a common taining
program for scientific and technical personnel involved in this evaluation may be
imparted.

5. The centers entrusted with chemical analysis of juice may take extreme care in
analysis using always-internal standard exchanged by these laboratories.

Recommendations made on conducting of sweet sorghum trials at the AICSIP group
meeting, Surat (1992) may be adhered to for other aspects
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B. Physiology

Coordinated physiology program has been organized at Bijapur, Parbhani, Rahuri, and
Solapur. A total of five trials were conducted both in kharif and rabi seasons. The objectives
of the program were to 1) identify key crop physiological traits that improve biomass and
grain productivity besides surviving environmental stress 2) characterizing climatic and
edaphic conditions of the rabi test site for simulation modeling and 3) identifying stable and
durable sources for drought tolerance that can be used as the parents in crop improvement
work as well as for developing mapping populations.

Agroclimatic situation and soil moisture condition at different rabi centers

Soil moisture varied across the centers in both medium and shallow soils (Table 5 and 6).
Soil moisture at flowering from the top 0-15 and 15-30cm layers at Rahuri and Parbhani and
Bijapur was less than 50% of available soil moisture (ASM) content. It was 12-41% of ASM
for Bijapur. At Rahuri, and Parbhani the soil moisture content recorded was below wilting
point indicating the prevalence of terminal soil drought conditions at these locations in
medium soils. Similar situation was observed in shallow soil also.

The amount of rainfall received during rabi crop period i.e., standard week 37(mid Sept) to
5(Jan. end)) at Rahuri, Rarbhani, Solapur, and Bijapur was 300, 225, 285, and 338 ,
respectively(Table 5 and 6). As indicated earlier, some amount of rainfall occurred in
November first week coinciding Pl stage of crop growth thus allowing moderate crop
development. But, the soil moisture data indicated that the crop had suffered from terminal
soil drought stress at all centers. Hence, unless the genotype avoids or tolerate terminal
drought in rabi receding soil moisture situation, leaf area, biomass and grain yields
decrease considerable. Under such situation, identifying genotypes with high grain yield per
GS3 day is important.

Trial 1R: Preliminary evaluation of diverse germplasm for rabi adaptation

Sixty land races of rabi germplasm lines along with temperate staygreen types were
evaluated at Parbhani, Bijapur, Solapur, and Rahuri with the objctive of preliminary
characterization for rabi adaptation plant traits that improve productivity and stress tolerance.
The data are presented in tables table 1R.1 sum and 1R.1- 1R.4.

Mean days to flowering had ranged from 69 to 88 days. In general, days to flowering values
were higher at Parbhani (84) than other centers. Entries that flowered early than the check
Maulee (73d) include 1S17910, (72 d), IS 18424(71), BJ 111(70), IS 22380(71), N 13(69),
QL 10(70), and TX 7078(69). Days to flowering have shown negative relationship with
panicle exsertion (P£0.05). In the medium to shallow soil ecologies of rabi, flowering of
about 72 days (Maulee) should be desirable. Plant height ranged from 110-245 cm and all
the staygreen entries were semi-tall than rabi adapted. Plant height had a positive
relationship with biomass and grain yield (r=0.436* and 0.507**, respectively). HI and 1000
seed weight ranged from 19.0-35.1% and 14.0-40.0 respectively and sixteen entries
recorded greater HI than check CSV 216 R (28.5%).

Traits associated with stress tolerance such as RWC and CSl varied significantly and ranged
from 0.052-0.689 and 63.3-96.5%, respectively. Twenty entries recorded higher RWC (>85%)
than all which include 1S 6452,I1S 21971,IS 23459,IS 5589,IS 6368,PEC 15,RSV 197,RSV
297,RSV 91,RSV 356,RSV 365,PVR 620,PVR 623,BTX 623,TX 7078,B 35,RSV 912,RSV
919, and RSV 902. While sources (16 no) for CSl include IS 6458, IS 17972, IS 18424,IS
1122,PEC 17,PEC 35,RSV 365,RSLG 333,PVR 619,PVR 620,PVR 621,BJ 111,N 13,QL 10,
etc.
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Biomass ranged from 75-231g/plant. Sixteen entries recorded high biomass than the check
Maulee (160g). Biomass has shown a high significant positive correlation with grain yield(r=
0.733**). Grain yield ranged from 21.4 -55.1g/pl with a mean of 36 g. Seven entries which
yielded significantly higher than checks (>44 g) include IS 17972,IS 5589,PEC 17,RSV
283,PVR 621,PVR 623, and RSV 919. The ten promising entries yielded higher biomass and
grain yield combining stress tolerance traits are presented below.

Promising rabi germplasm for grain yield and drought stress tolerant traits, Rabi 2006-07
(Mean of 4 loc)

Days Grain Yield Biomass CSl at RWC at flow.
Sno |[Entry flowg. R (9/pl) R (9/pt) R  Flowg. R (%) R
1 IS 17972 74 2 55.1 1 215 2 0.059 14 76.3
2 |[IS 5589 83 8 416.8 3 192 5 0.312 4 88.1 4
3 [PEC 17 84 9 454 5 168 7 0.092 13 83.0
4 |RSV 283 78 4 46.8 3 167 8 0.570 3 78.6
5 [PVR 621 83 8 47.2 2 231 1 0104 iV 83.5
6 [PVR 623 83 8 45.8 4 167 9 0614 1 96.5 1
7 [RSV 919 79 5 45.1 6 210 3 0578 2 90.5
8 |PEC 15 83 8 38.2 11 194 4 0.147 11 92.5 2
9 |PVR 620 82 7 41.4 7 161 10  0.214 9 85.6 5
10 |RSV 902 81 6 40.3 8 172 6 0213 10 90.2 3
Mean of checks
Maulee 72.6 375 160 0.250 734
M 351 75.7 36.0 149 0.300 78.9
CSV 14R 76.2 37.3 150 0.278 77.0
CSV 216R 81.4 44.0 154 0.240 79.9
Grand Mean 78.1 36.0 140 0.354 80.7
CV (%) 5.9 184 24 7.8
CD (0.05) 1 1.43 7.3 137
Minimum 69 21.4 75 0.052 63.3
Maximum 88.25 55.1 231 0.689 96.5

CSI: Chlorophyll stability Index; RWC: Relative water content

Trial 2M & S: Evaluation of advanced drought adaptation germplasm trial entries in
medium and shallow soils, Rabi 2006/2007

Thirteen promising rabi-adaptd genotypes along with three checks have been evaluated in
both medium @60 cm soil depth) and shallow soils (E45 cm soil depth) at Bijapur, Parbhani,
Rahuri, and Solapur. Breeders and physiologists from NRCS, Rahuri, Solapur, and Parbhani
have selected and contributed these materials for this trail based on their superior
performance in the station and state MET trials. The checks included are CSV 216R (deep
soil), M 35-1 (deep soil), and Maulee (shallow to medium soil). All the test entries were in the
flowering duration range of 72-82 days.

Soil moisture status: Soil moisture varied across the centers in both medium and shallow
soils (Table 5 and 6). Soil moisture at flowering from the top 015 and 15-30cm layers at
Rahuri and Parhani and Bijapur was less than 50% of available soil moisture (ASM) content.
It was 12-41% of ASM for Bijapur. At Rahuri, and Parbhani the soil moisture content
recorded was below wilting point indicating the prevalence of terminal soil drought conditions
at these locations in medium and shallow soils. The soil moisture data indicated that the crop
had suffered from terminal soil drought stress at all centers.

Plant stand, Crop phenology and plant height (Table 2M.1 -2M.5 and 2S.1 -2S.5).
Average stand at maturity recoded was 1.2 and 0.84 lakh/ha in medium and 0.90 and 0.63
lakhs/ha at final thinning and maturity, respectively. Plant stand at maturity had high positive
significant correlations (P £0.05) with grain yield in both soils depths. The plant stand
observed at maturity was 61 and 48 % of normal indicating the problem of crop
establishment due to biotic and aboitc stress conditions in rabi situation. In both soils, IS

sweetsorgumphysiology Page 150of 42



23399*NR 1349 and CRS 10 were early by 4 days in medium soil than check Maulee.
Similar trend was observed for days to maturity also. Plant height ranged from 236-163cm in
medium and 209-150 cm in shallow soils.

Leaf area and biomass (Table 2M. 5 and 2S.2). Leaf area index varied from 3.15-4.19 in
medium and 2.23-3.20 in shallow soils. RSLG 1119 and PVR 624, and PVR 617 recorded
higher LAI than checks. LAl decreased by 26 % in shallow over medium. Leaf area had a

high positive correlation (P£0.05) with grain yields in medium soil only.

Biomass differed significantly at flowering and maturity (Table 2M.3 and2S.3) and it
decreased in shallow soils over medium by 37% and 41% at flowering and maturity,
respectively. At maturity, RSLG 1119, SPV 1546 and PVR 624 gave 6-14% higher biomass
than check CSV 216R in medium soil, while in medium soil, RSLG 1119, and SPV 1546
gave 5-15 % higher biomass than check Maulee. Entries RSV 423, SPV 1546 in medium
and RSV 423 and CRS 10 in shallow soil had high biomass stability Index than checks.
Biomass both at flowering and maturity had shown significant positive correlations (P £0.05)
with grain yield in both soil depths.

Crop water status, stomatal frequency, and chlorophyll stability index (Tables 2M.6
and 2S.4). Crop water status in terms of relative water content (RWC) recorded at flowering
varied significantly and it was ranged from 69-78% in medium and 67-82% in shallow sail.
RSLG 1119, CRS 10, SPV 1546, and PVR 616 recorded marginal superiority for RWC in
shallow soil stress conditions. RWC has shown a significant positive relationship with sink
number, grain yield per GS3 day and grain yield(r= 0.730**, 0.630** and 0.644**, res.) in
shallow soil condition only where the development of soil water stress is rapid. Stomatal
frequency varied significantly at Rahuri. Significantly higher stomata were recorded on the
lower leaf surface than upper. Chlorophyll stability index (CSI) was recorded at flowering
varied significantly and it was ranged from 0.26 — 0.55 in medium and 0.21 — 0.61 in shallow
soils. RSV 423 has shown low CSI values than check Maulee mean possessing more
desiccation tolerance in both medium and shallow soil stress conditions. CSI had shown a
moderately negative correlation with grain yield in both soils.

Sink potential, components of yield and grain yield (Table 2M.7 — 2M.9 and 2S.4 -2S .6).
Sink potential (grain number per panicle & m?, 1000 seed weight, harvest index (HI) and
panicle harvest index (PHI) varied significantly. The decrease of grain number/panicle, Hl,
grain yield and grain yield per GS3 day in shallow soil over medium was 15% and 14%, 24%
and 26 %, respectively. In sink potential, RSLG 1119, RSLG 871, RSV423 and SPV 1546
produced significantly higher grain number than the Maulee (47, 27, 22 and 12 % more res.).

Grain yield varied significantly at all locations in both soil depths. Mean grain yield ranged
from 1233-1910 kg/ha and 829-1365 kg/ha in medium and shallow soil, respectively. RSLG
1119, RSLG 871, RSV 423 and SPV1546 recorded 27%, 23%, 23% and 19% higher grain
yields than check Maulee in medium soil. The grain yield difference was statistically
significant with respect to RSLG 1119 only. On the other hand, none was significantly
superior to check Maulee in shallow soil. However, entries RSV 423, PVR 616, RSLG 1119,
RSLG 871 and SPV1546 had shown numerical superiority of 15-10% over check Maulee in
shallow soil. As regards yield stability is concerned, CRS 9, SSV 84 and CRS 10 were
superior to check. In stover yields, PVR 624, PVR 616 and RSLG 871 were found
significantly superior (29 -24% more) to check Maulee in medium soil. CRS 9 has shown high
stability in stover yields in both soil depths. HI, PHI, grain number, 1000seed weight had
shown significant correlations (P £0.05) with grain yield in both soil depths. Interestingly, PHI
had shown strong positive correlation with grain yield in both soil depths(r=0.813 and 790**,
res.) indicating that PHI could be used as surrogate for Hl.
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Similarly, grain yield per GS3day which indicate the rate of grain growth had shown very
high significant positive correlation with grain yield in both medium and shallow soil(r
=0.999** 0.841 ** re.) indicating the need for selection of genotypes with high rate of grain
growth in rabi receding soil moisture situation where progress in moisture and temperature
stresses are faster after flowering.

Trial 3M & S: Evaluation of sorghum plant types for root characteristics in medium
and shallow soil

Thirteen sorghum genotypes including seven rabiadapted (RA) and six staygreen (SG)
ones were characterized for key root traits that contribute survival under drought stress.
Entries had planted in the polythene bags of standard thickness filled with black soil up to 30
cm and 60 cm representing shallow and medium soil depths. The bags were buried in the
specially made trenches in the field. The bags were uplifted from trenches manually both at
flowering and maturity and various observations such as shoot mass, root length, dry mass
and number were recorded.

Shoot mass, root mass, root length, root shoot ratio, root number root density varied
significantly in both medium and shallow soils. (Tables 3M.1-3M.3 and 3S.1-3S.2). Rabi
adapted entries as group recorded higher shoot and root mass by 28% & 43% in medium
soil and 35% & 20% in shallow soil over their SG counterparts. RSV 423 and RSV 458
among RA group and E36-1 and SSV 84 in SG group had recorded higher root mass in
shallow soil stress conditions than others.

As regards root shoot ratio, all RA types (0.25) were efficient (low root: shoot ratio) in
producing higher shoot mass per unit root mass than SG ones (0.62). Maulee and SSV 84
recorded low root shoot ratio. RA types recorded 7 and 9-16% more root length and root
number at maturity respectively over SG types. In root length, M35-1and CVS 216R(62-65
cm) in RA group and B35 and E36-1 (61& 59 cm) in SG group were superior in medium soil.
While in shallow soil, RSV 458 & M35-1 (64 & 63 cm) in RA type and SSV 84 and E36-
1*R16 3/1(66 &57 cm) in SG group were superior to others. Similarly in root number too, RA
types were superior by 9 and 16 % in medium and shallow soil respectively over SG group.
As expected, RA types produced 68 and 53 % more grain yield per plant than SG ones in
medium and shallow soil, respectively. The results indicted that the so-called temperate
staygreen types are not expressing their potential when grown under rabi field conditions for
both shoot and root characteristics. Hence, caution should be exercised in selection of SG
types as parents for crop improvement work of rabi sorghum.
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Particulars of sowing and crop management followed at different centres, ISSVHT & ASSVHT Sweet sorghum trials, Kharif, 2006

Annexure |l
S. | Particulars | Ank- Rudrur P-palle Medak NRCS, | Par-bhani Akola Ra-huri Sam- Ludhi- Pant- Phal- Coim- Man-dya
No Palle wadi ana tan ba
Hyd nagar
tore
1 Sowing 6/7/06 | 7/7/06 18/7/06 17/6/06 20/6/06 | 26/6/06 5/7/06 20/6/06 | 26/6/06 | 24/7/06 [ 20/6/06 | 14/6/06 | 22/6/06 | 27/06/06
date
3 No. of 2 Rainfed 7 Rainfed 1 Rainfed Rainfed 1 8 2 2 2 6 8
Irrigation
given
4 Soil type Red Black clay | Sandy Sandy Clay Medium Medium Medium | Medium | Alluvial clay medium Clay Sandy
sandy loam loam loam with | loam black soil black soil black black soil loam black loam loam
loam clay base soil soil
with
clay
base
5 Soil pH 7.23 7.35 7.20 8.19 7.80 7.60
6 Rainfall 601 477 1353 510 925 955 645 485 759 416 417 157
recd. during
crop
period(mm)
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Table.1.Weekly weather data at different centres(Kh 2006)

Location :Perumallapalle; State : AP;

Location :Medak(Advanta); State:AP

Location;Rudrur State:AP

Location;NRCS(R-nagar),AP

Lati:16.0,42'N; Longi:77.0,58' E Lati; Long: Lati;

Altitude:642 m MSL Long: Long:
St.wk. Dates Rainfall  Temp.(°C) Stwk. Rainfall  Temp.(°C)  St.wk. Dates Rainfall  Temp.(°C) Stwk.  Rainfall Temp.(°C)
(mm) Min. Max. (mm) Min.  Max. (mm) Min.  Max. (mm) Min. Max.
24 04,Junlkl7 g3 22.6 343 24 55.0 21.0 365 24 04,Junlk17 00 274 380 24 138 257 353
25 18-24 8.5 23.4 36.0 25 56.0 21.0 36.0 25 18-24 12.2 250 370 25 179 245 330
26 25-01 275 242 34.6 26 8.0 215 315 2% 25-01 32.6 243 330 26 3.8 245 318
27 Jul 02-08 0.0 24.8 37.1 27 40.5 210 330 27 Jul 0208 0.0 240 313 27 5.9 244 319
28 09-15 0.0 23.2 36.4 28 9.0 220 335 28 09-15 0.0 243 335 28 0.0 246 335
29 16-22 0.0 25.2 37.0 29 9.5 220 340 29 16-22 9.0 243 331 29 0.0 246 342
0 23-29 3.1 24.0 35.8 30 300.8 200 315 0 23-29 117.8 230 310 30 805 233 296
31 30-05 0.0 24.6 347 31 140.0 200 300 3l 30-05 124.8 223 280 31 116.5 23.0 278
R Aug 06-12 7.5 26.6 36.5 32 244.5 200 305 R Aug 06-12 73.2 224 280 32 3.6 234 289
<] 13-19 171 26.0 36.3 33 54.0 210 305 K<) 13-19 11.6 232 305 33 16.2 236 308
< 20-26 60.3 232 339 34 415 21.0 315 K 20-26 0.0 270 320 34 442 236 315
35 27-02 616 238 34.0 35 55.0 21.0 300 35 27-02 5.8 224 311 35 321 228 299
36 Sep 03-09 2.3 23.6 345 36 16.0 21.0 33.0 36 Sep 03-09 49.0 234 335 36 186 234 321
37 10-16 474 225 36.8 37 67.0 21.0 340 37 10-16 18.2 204 326 37 534 234 327
33 Sep17-23 7.0 21.2 36.1 38 158.0 21.0 280 33 Sepl7-23 74.0 224 282 38 490 227 276
39 24-30 440 232 334 39 47.0 200 300 39 24-30 17.0 240 314 39 435 226 299
40 Oct 01-07 776 226 336 40 20.0 185 315 40 Oct 01-07 18.4 220 300 40 45 226 292
4 08-14 0.0 215 34.2 41 0.0 180 315 41 08-14 0.0 21.0 380 41 0.0 198 329
42 15-21 187 213 30.7 42 0.0 180 315 42 15-21 0.0 20.0 340 42 0.0 202 320
43 22-28 550 205 29.7 43 4.0 170 315 43 22-28 0.0 190 325 43 0.8 194 308
44 29-04 334 202 32.4 44 27.0 195 28.0 44 29-04 37.0 21.0 290 44 5.6 215 261

Total rainfall: 477 mm 1353 mm Total rainfall: 601 mm Total rainfall: 510 mm
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Table.2.Weekly weather data at different centres(Kh 2006)

Location :Ludhiana; State :Punjab;

Location : Coimbatore; State :Tamil Nadu

Location :Mandya, State :Karnataka

Location :Pantnagar,

Lati: 11°,0N;  Lon:77,0 E; Lati: 12°22 N;  Lon:76°,42 E; Lati: 29.0 N; Lon:79.3,0 E;
Altitude:411.98 m MSL Altitude:762 m MSL Altitude:243.84 m MSL
Uttarakhand
St.wk. Dates Rainfall Temp.(OC) Std Dates Rainfall Temp.(OC) Std Dates Rainfall Temp.(OC)
(mm)  Min. Max. wks. (mm) Min. Max. wks. (mm) Min. Max. St.wk. Dates Rainfall
24 04,Junll-17 16.3 245 36.2 24 04, Junll-17 3.2 23.1 31.3 24 04, Jun11-17 0.0 (mm)
25 1824 0.0 254 369 25 18-24 12.6 22.1 33.0 25 1824 0.0 2 18-24 2.2
26 2501 6.0 256 374 26 2501 324 235 324 26 2501 248 199 261 % 25-01 114
27 Jul 0208 242 293 36.7 27 Jul 02-08 3.7 239 30.0 27 Jul 02-08 1.4 202 301 27 Jul 02-08 9.8
28 09-15 38.8 262 349 28 0915 0 24 31.2 28 0915 6.4 196 30.1 28 09-15 66.8
29 16-22 790 275 348 29 1622 0.2 238 320 29 16-22 1.6 20.6 303 29 16-22 46.6
30 2329 67.2 269 318 30 2329 1 24.7 314 30 2329 1.6 199 301 30 23-29 156.2
31 30-05 1.2 271 335 31 30-05 1.8 23 317 31 30-05 1.0 191 299 3N 30-05 30.0
32 Aug 06-12 25 268 343 32 Aug 06-12 2.8 225 31.7 32 Aug 06-12 8.0 196 259 P Aug 06-12 28
33 1319 258 271 357 33 1319 32 231 314 33 13-19 100 193 295 33 13-19 192
34 20-26 206 277 339 34 20-26 3 238 32.1 34 20-26 4.0 194 301 A 20-26 243.0
35 27-02 1858 23.4 29.6 35 27-02 0 22.8 324 35 27-02 15.0 19.6 30.3 35 27-02 113.0
36 Sep 0309 0.0 245 327 36 Sep 0309 455 21.3 31.8 36 Sep 03-09 9.8 203 3138 % Sep 03-09 0.0
37 10-16 0.0 243 331 37 10-16 6.6 22.8 29.9 37 10-16 0.0 203 30.6 37 10-16 6.8
38 Sepl7-23 1.4 241 339 38 Sepl7-23 9.2 22.9 29.1 38 Sepl7-23 4.6 19.6 30.1 38 Sepl7-23 34.8
39 2430 0.0 19.6 342 39 24-30 8 227 313 39 24-3 190 201 304 3 24-30 0.0
40 Oct 01-07 0.0 207 353 40 Oct 01-07 0 221 32.3 40 Oct 01-07 0.0 196 30.6 40 Oct 01-07 0.0
M 0814 90 207 339 41 0814 434 214 314 M 08-14 398 198 311 g 08-14 0.0
42 1521 6.8 18.0 304 42 1521 528 231 309 42 15-21 98 199 319 & 15-21 0.0
43 22-28 0.0 158 291 43 22-28 30 222 29.0 13 22-28 16.2
a4 29-04 0.0 155 293 44 29-04 17.3 21.8 285 M4 29-04 0.0
Total rainfall: 485 mm 45 Nov 511 1399 217 27.9 Total rainfall:  750mm
Total rainfall: 417 mm Total rainfall: 157 mm
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Table.3.Weekly weather data at different centres (Kh and rabi 2006-07)
Parbhani; State:MS; Solapur; State:MS;
Lati:19 08'N; Longi:76°50' E Lati:17 39'N; Longi:75°55'E

Rahuri ;State:MS; Lati:19 0‘47’N; Phaltan ;MS;
Lati:190,47'N; Longi:740,32' E

Longi:740,32' E

St.wk. Dates Rainfall Temp.C) St.wk. Rainfall Temp’C) St.wk. Rainfall Temp(°C) St.wk. Dates Rainfall Temp(°C)
(mm) Min. Max. (mm) Min. Max. (mm) Min. Max. (mm) Min. Max.
24 Junll-17 7.2 258 379 24  Junllly 00 244 36 24 00 225 364 24 Jun11-17 0.0 226 344
25 1824 570 231 366 5 1824 760 226 35 25 914 223 338 25 1824 748 234 328
26 2501 662 234 324 26 2501 177 234 32 2% 28 233 309 26 2501 219 239 301
27 Jul02-08 717 232 313 27 Jul02-08 36 225 32 27 936 22 284 27 Jul 02-08 263 229 279
28 0915 0.0 238 337 28 0915 1.3 227 33 28 0.0 226 302 28 0915 0.0 233 297
29 1622 128 22.4 32 2 16-22 26 232 34 29 28 219 302 29 16-22 6.2 229 303
0 2329 120 222 311 2329 196 225 32 0 0.0 223 289 30 2329 403 222 286
31 3005 182.1 212 284 3 3005 302 221 29 31 0.0 221 289 31 3005 245 225 27
R Aug 06-12  271.2 216 276 32 Aug0612 283 221 28 32 118.0 216 265 32 Aug 06-12 382 223 269
3 1319 1.6 22.2 31 3 1319 25 225 33 3 00 218 29 33 13-19 3.9 224 288
i1 2026 1.6 209 317 %4 20-26 00 219 33 % 0.0 209 304 34 20-26 2.4 217 297
35 27-02 3.0 21 311 35 27-02 24 217 33 35 00 2 30 35 27-02 1.4 209 299
36 Sep0309 136 226 329 3 Sep0309 49.9 22 34 3% 360 207 311 36 Sep 0309 8.1 221 329
37 1016  16.6 22.1 32 37 10-16 756 222 32 37 103.6 219 324 37 10-16 684 228 31.8
38 Sepl723 541 216 309 38  Seplr23 723 219 30 38 756 218 305 38 Sepl7-23 484 221 297
39 2430  66.4 212 312 39 24-30 81 223 32 39 182 218 31.1 39 24-0 1.0 219 317
40 Oct01-07 314 214 302 40  Oct01-07 334 22 29 40 452 222 298 40 Oct 01-07 424 226 312
4 0814 188 199 334 41 0814 00 205 33 4 0.0 217 37.7 41 08-14 8.0 2 338
42 1521 0.0 179 341 4 1521 00 189 34 42 00 18 328 42 15-21 0.0 198 35
43 2228 0.0 156 329 43 22-28 00 193 33 43 0.0 165 31.2 43 22-28 0.0 19 342
44 29-04 380 186 297 4 29-04 21 198 32 44 00 18 2958 44 29-4 0.1 203 329
15 Nov 0511 0.0 16.5 305 15 Nov 0511 934 185 30 15 33.7 16.3 29.4 Total rainfall: 416 mm
46 12-18 0.0 128 314 46 1218 0.0 163 31 46 0 133 289
47 1925 0.0 141 303 47 1925 0.0 193 31 47 15 165 30
48 26-02 0 48 26-02 0 178 32 48 88 179 308
49 Dec 03-09 0 49  Dec 0309 0 147 31 49 0.0 139 308

Total rainfall: 925 mm Total rainfall: 519 mm

Total rainfall: 45 mm
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Table.4 Weekly weather data at different centres (Kh & R 2006) Loc:Akola State: MS;

Loc: Bijapur; State: Karnatka;Lati:16 49'N; Longi:75°,43' E

Alti 593m MSL
St.wk. Dates Rainfall Temperature(OC) St.wk. Dates Rainfall Temp.(OC)
(mm) Min. Max. (mm) Min. Max.
24 Junl1-17 28.0 21.9 32.74 24 Junli-17 1.5 27.2 39.2
25 18-24 87.9 22.3 3238 25 1824 50 255 38.1
26 25-01 195 225 29.9 26 2501 234 24.8 31.8
27 Jul 02-08 9.6 21.9 28.9 27 Jul 0208 144 24.2 30.8
28 09-15 3.0 215 30.3 28 0915 12.2 24.3 31.7
29 16-22 0.0 185 26.7 29 16-22 395 23.6 305
30 23-29 10.0 21.3 28.7 30 2329 28.2 234 29.8
31 30-05 12.8 21.3 271 31 3005 83.3 231 289
32 Aug 06-12 20.0 211 26.7 32 Aug 06-12 231.9 22.8 26.3
33 13-19 4.4 21.6 295 33 1319 15.9 23.6 29.1
34 20-26 0.0 20.8 31.6 34 20-26 0 22.8 305
35 27-02 9.4 20.4 31.3 35 27-02 5.8 22.8 295
36 Sep 03-09 24.2 214 32.7 36 Sep 03-09 57.9 22.6 309
37 10-16 122.8 21.3 315 37 16-16 145.6 231 31.8
38 Sepl17-23 20.3 20.9 275 38 Sepl7-23 38.9 229 295
39 24-30 70.0 20.8 30.7 39 24-30 175 231 314
40 Oct 01-07 74.8 211 295 40 Oct 01-07 56.5 222 29.8
41 08-14 4.4 20.1 315 41 0814 0 20.2 339
42 15-21 0.0 19.5 32.3 42 1521 0 19.7 343
43 22-28 0.2 18.2 321 43 22-28 0 18.1 325
44 29-04 23.2 19.2 29.1 44 29-04 2.8 20.1 304
45 Nov 05-11 2.4 18.2 203 Total rainfall: 955 mm
46 12-18 0.0 16.7 30.0
47 19-25 0.0 18.7 29.6
48 26-02 0.0 17.0 30.7
49 2004 Dec 03-09 0.0 131 29.7
Total rainfall: 567 mm

sweetsorgumphysiology Page 23 of 42



Summary Tables: TriallK. Initial Sweet Sorghum Varietal & Hybrid Trial - Kharif
Table S1.1. Plant stand, phenology,plant height,and stalk yield

2006

Plant stand Plant stand Days Days Plant Fresh stalk yield (t ha™)
S no Entry at harvest at harvest to to height
(plants ha-1) R (% of norm) R 50% flow R mat. R (cm) R (t ha-l) R

1 SPSSV 22 107517 5 94 5 7 12 115 11 306 2 36.0 7
2 SPSSV 23 103026 10 89 10 83 3 121 3 277 12 35.2 9
3 SPSSV 24 105459 7 91 7 78 9 116 9 283 8 33.2 11
4 SPSSH 16 103514 9 90 9 80 7 117 6 273 14 36.8 5
5 SPSSH 17 109966 3 96 3 79 8 117 7 297 6 41.7 3
6 SPSSH 18 109825 4 95 4 77 10 116 10 299 5 39.2 4
7 SPSSH 19 110943 1 96 1 80 6 117 8 307 1 45.8 2
8 SPSSV 25 90051 16 76 16 73 14 112 14 277 11 27.3 16
9 SPSSV 26 95051 15 82 15 80 5 118 4 278 10 28.5 15
10 SPSSH 20 106421 6 92 6 81 4 118 5 263 15 35.4 8
11 SPSSH21 99409 13 86 13 73 15 111 15 280 9 28.8 14
12 SPSSH 22 101143 12 87 12 71 16 109 16 274 13 30.9 13
13 SPSSH 23 104478 8 91 8 75 13 112 13 285 7 33.3 10
14 SSV 84(C) 96014 14 83.00 14 88 1 126 1 2390 16 32.1 12
15 CSV19SS(C) 101789 11 88.00 11 77 11 115 12 304.0 3 36.5 6
16 CSH22SS(C) 110181 2 96 2 86 2 123 2 304 4 46.3 1

LOC. MEAN 103424 89 79 116 284 35.4

C.D. (5%) 16451 15 4 4 22 7.2

C.D. (1%) 21826 20 5 6 29 9.5

C.V. (%) 13.83 14.85 4.37 3.21 6.6 17.57

F (Probability) 0.402 0.354 0.00 0 0 0

sweetsorgumphysiology Page 24 of 42



Summary Tables: TriallK. Initial Sweet Sorghum Varietal & Hybrid Trial- Kharif 2006

Table S1.2.Biomass,grain yield, and quality parameters

Frsh biomass Grain Juice Juice Juice Juice Red. Non redu.
Sn
o] Entry at harvest yield Brix yield extra. pH sugars sug(Sucrose)
(t h&l) R (kgha-1) R (%) R (Lha-1)R (%) R R (%) R (%) R
1 SPSSV 22 55.8 6 1225 13 16.0 12 7726 14 21.1 16 6.19 4 1.97 9 11.15 11
2 SPSSV 23 48.3 12 1574 9 16.2 10 8806 10 248 12 6.10 13 2.61 1 10.22 15
3 SPSSV 24 49.8 11 1554 10 15.7 15 8033 12 235 14 6.11 12 2.54 2 10.67 14
4  SPSSH 16 56.5 4 1727 7 170 5 10969 3 275 2 6.17 7 2.20 3 11.57 7
5 SPSSH 17 56.5 5 1837 6 164 8 11163 2 266 6 6.15 8 1.75 14 11.53 8
6 SPSSH18 57.4 3 2137 4 163 9 10369 5 263 7 6.02 16 154 15 12.78 3
7 SPSSH19 63.4 2 1686 8 16.7 7 10699 4 242 13 614 9 2.11 7 11.66 6
8 SPSSV 25 37.6 16 1168 14 175 3 7326 15267 4 624 1 1.99 8 11.39 9
9 SPSSV 26 40.8 15 1423 12 183 1 7864 13 259 8 6.08 15 1.78 13 12.79 2
10 SPSSH 20 53.6 7 2062 5 172 4 9858 6 254 9 623 3 1.52 16 12.52 4
11 SPSSH21 415 14 2204 2 159 14 7017 16 249 11 6.12 11 1.88 11 10.93 13
12 SPSSH 22 475 13 2505 1 147 16 8660 11 266 5 618 5 2.19 5 9.52 16
13 SPSSH 23 51.1 9 2189 3 16.1 11 9836 7 277 1 618 6 2.19 4 11.31 10
14 SSV 84(C) 50.8 10 1028 15 18.0 2 9189 8 253 10 6.10 14 2.16 6 12.88 1
15 CSV 19SS(C) 51.4 8 949 16 16.0 13 9023 9 234 15 624 2 1.87 12 11.11 12
16 CSH 22SS(C) 63.9 1 1443 11 169 6 14304 1 273 3 6.13 10 1.95 10 11.96 5
LOC. MEAN 51.6 1669 16.55 9428 25.5 6.15 2.02 11.50
C.D. (5%) 13.4 738 1.39 3906 4.89 - - -
C.D. (1%) 18.0 994 1.85 5216 6.53 - - -
C.V. (%) 18.33 25.99 7.31 28.86 13.47 - - -
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F (Probability) 0.00 0.015 0 0.03 0.38 - -

Summary Tables: Trial1K. Initial Sweet Sorghum Varietal & Hybrid Trial - Kharif 2006
Table S1.3. TSS, CCS,sugar and ethanol yields.

Total solb. CCs CCs Sugar Ethanol Per day Per day
Sno Entry sugars yield yield ethanol yld stalk yld

(%) R (%) R (tthha) R (thay R (Lha') R (Lhald-1) R (kgha-1d-1) R
1 SPSSV22 13.12 12 836 5 335 5 1.26 11 818 11 7.64 11 326 7
2 SPSSVv23 12.82 14 550 15 194 14 114 13 805 12 7.40 13 301 11
3 SPSsSv24 13.21 11 628 14 223 11 128 10 916 9 8.67 9 310 10
4 SPSSH 16 13.73 7 7.09 11 301 9 1.62 5 1184 5 10.52 4 341 5
5 SPSSH17 13.32 10 786 7 3.05 8 1.47 7 1062 7 9.64 7 371 3
6 SPSSH 18 14.32 3 959 1 39 1 1.84 2 1227 2 11.43 2 360 4
7 SPSSH19 13.76 6 769 8 374 3 196 1 1381 1 12.44 1 420 1
8 SPSSV25 13.38 9 725 9 208 12 114 15 774 14 7.44 12 255 15
9 SPSSV26 14.60 2 854 4 235 10 114 14 769 15 6.93 15 250 16
10 SPSSH 20 14.03 4 920 2 359 4 151 6 1109 6 10.21 6 321 8
11 SPSSH21 12.80 15 6.75 12 175 15 0.98 16 686 16 6.52 16 265 14
12 SPSSH 22 11.71 16 466 16 161 16 1.17 12 825 10 8.06 10 294 12
13 SPSSH 23 13.50 8 651 13 205 13 133 8 967 8 9.14 8 320 9
14 SSV 84(C) 15.04 1 854 3 326 6 1.67 4 1217 3 10.52 5 285 13
15 CSV 19SS(C) 12.97 13 809 6 393 2 1.32 9 777 13 7.17 14 332 6
16 CSH 22SS(C) 13.79 5 723 10 305 7 1.73 3 1215 4 10.60 3 394 2

LOC. MEAN 13.51 7.45 2.81 1.41 983 9.02 321

C.D. (5%) - - - - - - 89
C.D. (1%) - - - - - - 119
C.V. (%) - - - - - - 19.23
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F (Probability) - - - - - - 0.01

Summary Tables: ASSVHT Trial-2K. Advanced sweet sorghum varietal & hybrid trial ,Kharif 2006
Table S2.1. Plant stand, phenology,plant height,and stalk yield

Plant stand Plant stand Days Days Plant Fresh stalk yield (t ha'l)
Sno Entry at harvest at harvest to to height

(plants ha-1) R (% of norm) R 50% flow R mat. R (cm) R (thal) R
1 SPSSVi13 81578 4 75 4 75 12 115 12 303 6 385 10
2 SPSSV15 80684 7 74 7 78 8 118 8 307 4 409 6
3 SPSSV3 81176 5 74 5 80 7 119 7 309 3 38.8 9
4 SPSSV6 81115 6 74 6 78 9 117 9 303 7 43.1 3
5 SPSSvV7 77946 11 71 11 82 2 121 2 289 9 429 4
6 SPVO13 80052 9 73 9 81 4 121 3 256 12 39.0 8
7 SPSSV9 90954 1 83 1 80 6 120 6 309 2 426 5
8 SPSSV20 85770 2 79 2 83 1 122 1 306 5 438 2
9 SPSSV11 79085 10 73 10 76 11 115 10 280 10 384 11
10 SSV84(C) 76678 12 70 12 81 3 120 5 262 11 376 12
11 CSV19SS(C) 85676 3 78 3 76 10 115 11 315 1 40.3 7
12 CSH22SS(C) 80262 8 74 8 81 5 120 4 301 8 485 1

LOC. MEAN 81748 75 79 119 295 412

C.D. (5%) 5538 5.00 4.00 4 15.0 5.00

C.D. (1%) 7325 6.60 5.00 5 20.0 6.60

C.V. (%) 7.79 7.66 6.08 3.99 6.67 15.53

F (Probability) 0.00 0 0 0.00 0 0.001
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Summary Tables: ASSVHT Trial-2K. Advanced sweet sorghum varietal & hybrid trial ,Kharif 2006
Table S2.2.Biomass, grain yield, and quality parameters

Frsh biomass Grain Juice Juice Juice Juice Red. Non redu.

Sno Entry at harvest yield Brix yield extra. pH sugars sug(Sucrose)
(t ha-l) R (kgha-1) R (%) R (Lha-l) R (%) R R (%) R (%)
1 SPSSV13 58.6 8.0 1489 6 167 5 14976 7 359 7 503 5 189 6 12.0
2 SPSSVi15 59.7 6.0 1570 4 169 4 15578 5 364 3 507 1 1.80 9 11.1
3 SPSSV3 57.4 10.0 1424 8 175 2 14318 9 355 8 502 9 157 12 12.3
4 SPSSV6 60.2 5.0 1576 3 177 1 15090 6 344 10 502 7 179 10 13.0
5 SPSSv7 60.4 4.0 1499 5 165 7 14945 8 36.1 5 504 4 2.16 1 11.1
6 SPV913 56.9 11.0 1460 7 165 6 14219 10 362 4 494 11 195 3 11.6
7 SPSSV9 62.7 3.0 1390 9 164 9 15772 4 364 3 502 8 1.83 8 11.9
8 SPSSV20 63.1 2.0 1260 10 160 12 17474 2 382 2 506 2 194 4 10.8
9 SPSSVil 58.0 9.0 2279 1 164 10 16735 3 414 1 504 3 1.71 11 11.6
10 SSV84(C) 56.9 12.0 1141 11 173 3 12868 12 352 9 499 10 2.10 2 12.0
11 CSV19SS(C) 59.1 7.0 1073 12 162 11 13076 11 323 11 503 6 1.83 7 11.0
12 CSH22SS(C) 72.5 1.0 1836 2 164 8 17899 1 361 6 502 7 193 5 11.4
LOC. MEAN 60.5 1500 16.7 15246 36.2 5.02 1.88 11.7
C.D. (5%) 7.40 504.00 0.90 2772 3.1 0.09 0.58 15
C.D. (1%) 9.80 668.0 1.20 3666 4.1 0.12 0.77 2.0
C.V. (%) 14.49 33.75 6.09 22.61 104 0.75 24.48 12.26
F (Probability) 0.014 0.001 0.002 0.01 0 0.03 0.46 0.06

N O NMNT
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Summary Tables: ASSVHT Trial2K. Advanced sweet sorghum varietal & hy brid trial ,Kharif 2006
Table S2.3. TSS, CCS, sugar and ethanol yields.

Total solb. CCs CCs Sugar Ethanol Per day Per day
Sno Entry sugars yield yield ethanol yld stalk yld
(%) R (%) R (tha) R (tha) R (L ha'l) R (Lha-1d-1) R (kgha-1d-1) R
1 SPSSV13 13.9 4 857 2 347 4 212 8 1127 7 9.6 7 329 11
2 SPSSVi5 13.2 9 745 8 269 10 218 6 1160 6 9.9 5 353 6
3 SPSSV3 14.0 3 757 7 290 7 207 9 1099 9 9.4 8 334 9
4 SPSSV6 14.9 1 923 1 373 2 2.30 4 1223 4 111 3 374 2
5 SPSSV7 13.2 10 665 12 251 11 212 7 1127 8 9.9 6 366 3
6 SPV913 13.6 6 825 4 313 5 195 10 1038 10 8.6 10 331 10
7 SPSSV9 13.8 5 846 3 383 1 223 5 1189 5 9.3 9 354 5
8 SPSSV20 12.7 12 743 9 298 6 2.38 3 1266 3 10.2 4 355
9 SPSSV11 134 8 671 11 241 12 240 2 1280 2 111 2 341 7
10 SSV84(C) 14.1 2 777 5 269 9 194 11 1031 11 8.6 11 311 12
11 CSV19SS(C) 12.9 11 717 10 283 8 179 12 954 12 7.6 12 335
12 CSH22SS(C) 13.4 7 770 6 358 3 256 1 1361 1 11.7 1 414
LOC. MEAN 13.6 7.75 3.06 217 1154 9.8 350
C.D. (5%) 1.2 2.15 1.05 0.45 241 25 36
C.D. (1%) 1.6 2.92 1.42 0.60 320 33 47
C.V. (%) 8.27 15.80 19.97 21.55 21.55 20.32 12.27
F (Probability) 0.02 0.26 0.02 0.02 0.02 0.06 0.00
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Trl.3K.Evaluation of sweet sorghum germplasm for high biological yield and stalk characteristics,K2006

Summ tables 3.1

Days flow Days mat Frsstalkyld Biomass Plant ht Brix mat.  Extr.mat. GY CHI
Sno__Entry (days) (days) (9/ph (9/pl) (cm) (%) (%) (glplant) (%)
1 NSSV258 94 137 655 1800 245 16.0 15.9 35.0 60.0
2 ICSV 93046 96 140 620 1500 278 19.0 18.5 30.0 66.6
3 NSSV 260 95 137 700 1400 247 20.5 17.2 25.0 71.4
4  NSSV261 94 136 365 1000 220 18.0 17.6 28.0 35.0
5 BJ248 90 132 405 800 203 18.5 15.8 40.0 75.0
6 KELLER 100 142 385 800 208 16.5 12.3 35.0 75.0
7  WRAY 91 134 445 900 185 19.5 17.6 40.0 77.7
8 EC-538162 100 144 370 750 206 16.0 11.7 28.0 80.0
9 EC-538163 97 141 410 700 214 17.0 25.0 30.0 71.4
10 EC-538164 95 140 305 750 196 19.0 18.2 32.0 53.3
SSv84(C) 91 136 630 1400 230 18.5 18.2 40.0 71.4
CSV19SS(C) 90 134 720 1500 282 18.0 10.8 35.0 66.6
11 EC- 538165 78 122 310 700 229 21.0 16.9 38.0 57.1
12 EC- 538167 84 128 440 1000 223 16.0 7.0 25.0 60.0
13 EC- 538169 97 144 440 800 281 20.5 7.0 24.0 75.0
14 EC-538170 85 134 193 300 210 20.5 13.7 28.0 66.6
15 EC-538176 97 143 650 1400 258 19.5 13.6 40.0 71.4
16 AKSSV 24 94 139 430 800 247 135 11.3 42.0 75.0
17 NTJ2 96 141 615 1400 262 19.0 225 19.0 71.4
18 GGUB-57 99 143 735 1800 283 16.5 11.9 37.0 66.6
19 GGUB-69 96 142 480 1200 240 16.5 85 30.0 50.0
20 1S-3556 97 140 395 1000 281 17.0 11.6 26.0 60.0
SSV84(C) 84 129 425 800 255 17.5 15.2 28.0 75.0
CSV19SS(C) 84 135 625 1100 293 17.0 12.1 35.0 72.7
21  1S-5352 131 165 1025 2100 405 135 16.1 38.0 66.6
22 1S-5353 132 163 1015 2000 320 15.0 13.2 45.0 70.0
23 1S-5356 130 164 980 2000 372 14.5 18.0 37.0 70.0
24  1S5357 128 160 890 1700 317 13.0 12.7 25.0 64.7
25 1S-5360 124 160 960 1900 346 15.5 15.3 27.0 63.1
26 1S-5362 117 148 850 1600 267 15.5 11.9 29.0 68.7
27 1S-6936 95 140 410 1000 250 18.0 10.3 37.0 60.0
28 1S-6962 93 138 570 1200 280 18.5 6.3 30.0 66.6
29 1S-7073 95 140 440 800 255 17.0 9.8 45.0 62.5
30 1S-7080 105 151 530 1100 244 18.5 23.7 35.0 54.5
SSV 84(C) 97 140 350 600 237 20.0 14.2 22.0 66.6
CSV19SS(C) 87 138 510 1000 263 17.0 11.4 34.0 60.0
31 1S-7541 136 163 690 1200 308 9.0 12.5 39.0 66.6
32 1S-7543 132 169 790 1700 293 13.5 14.0 20.0 70.5
33  1S-7546 135 170 750 1400 317 12.0 14.1 30.0 71.4
34 IS-7547 133 167 810 1600 388 14.0 16.0 28.0 62.5
35 IS-7549 130 168 955 1400 412 13.0 23.2 20.0 78.5
36 1S-7553 125 163 780 1300 377 115 135 25.0 76.9
37 1S-7555 123 148 630 1000 380 13.5 19.5 34.0 80.0
38  1S-9609 118 161 775 1200 367 17.5 25.0 30.0 92.5
39 1S-9705 102 145 610 1200 325 20.5 13.8 39.0 66.6
40 1S-11152 106 147 520 800 290 16.0 11.8 31.0 75.0
SSV84(C) 98 140 580 1000 285 19.0 12.4 30.0 70.0
CSV19SS(C) 84 128 680 1200 279 18.0 9.4 32.0 66.6
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Trl.3K.Evaluation of sweet sorghum germplasm for high biological yield and stalk characteristics, K06

Summ tables 3.2 (cont)

Days flow Days mat Frs stalkyld Biomass Plant ht Brix mat. Extr.mat. GY CHI
Sno  Entry (days) (days) (g/pl) (g/pl) (cm) (%) (%) _(glplant) (%)
41  I1S-11167 124 146 625 1300 320 16.5 16.8 25.0 61.5
42  1S-11496 118 134 380 800 286 17.0 11.3 28.0 62.5
43  1S-12135 131 164 860 1600 320 9.5 18.7 30.0 75.0
44  1S-17813 124 155 550 800 280 11.5 15.7 39.0 75.0
45  |S-17814 119 148 820 1400 308 145 10.7 22.0 71.4
46 1S-17825 121 146 560 1200 362 16.0 13.3 25.0 66.6
47  1S-19214 117 136 480 800 270 175 25.6 20.0 75.0
48  1S-19674 88 132 320 600 270 19.0 20.7 30.0 66.6
49  IS-7995 81 127 350 800 255 15.5 22.9 28.0 62.5

ZANDE
50 ANJAN 84 130 540 1100 217 17.0 21.6 38.0 63.6
SSV 84(C) 102 148 490 900 271 19.5 15.0 40.0 66.6
CSV19 SS(C) 84 129 500 1000 269 17.0 12.8 32.0 60.0

Mean of

checks
SSV 84(C) 94 138 495 940 255 18.9 15 32.0 69.9
CSV19SS(C) 86 133 607 1160 277 17.4 11 33.6 65.2
Grand Mean 104 146 589 1165 279 16.6 15.0 315 67.7
Minimum 74 123 170 300 185 9.0 5.0 19.0 35.0
Maximum 137 170 1105 2100 450 215 325 45.0 92.5

Title 4K: Influence of stage of harvesting on quality, stalk yield,& biomass in sweet
sorghum, Kh 2006. Table 4.1

Factor A: Vari.(4): V1:SSV 84,V2:CSH 22 SS (NSSH 104),V3:CSV19 SS(RSSV
9);V4:PAC52093.

Factor B :Treatments (Stage of harvesting)(4)

T 1: Harvesting at 50% flowering.

T 3: Harvesting at 30 days after 50% flowering (hard dough stage)

T 4: Harvesting at physiological maturity ( Control)

sweetsorgumphysiology
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Table 4.1

Fresh stalk yield (t ha-1)

Juice brix at maturity (%)

Juice extraction( %)

Juice yield (L ha-1)

RAH NRCS Avrg RAHURI NRCS Avrg RAH NRCS Avrg RAHURI NRCS Avrg

1st 2nd R R R R R R R R R R R R

Vi T1 227 16 21.4 16 221 16 95 15 177 5 136 13| 247 9 319 6 283 8 5940 14 6870 13 6405 16
T2 315 9 26.4 10 290 12 14.0 12 195 1 168 9| 231 11 264 14 248 12| 7717 10 6989 12 7353 12
T3 264 14 30.8 9 286 14 17.8 7 190 2 184 4| 205 13 271 13 238 14| 5697 15 8985 10 7341 13
T4 26.8 13 31.8 8 293 11 20.5 1 184 3 195 1| 151 16 255 15 203 16| 4253 16 9210 9 6732 15

vz T1 398 5 33.3 7 366 4 9.3 16 120 14 107 15| 310 2 443 2 377 1 13127 1 14383 2 13755 1
T2 418 4 37.9 1 399 2 14.2 11 159 9 150 10| 256 7 312 7 284 7 11363 4 12003 4 11683 3
T3 448 1 36.9 2 409 1 18.0 6 164 8 172 6| 234 10 311 8 273 9 11087 5 11025 7 11056 4
T4 394 6 36.8 3 381 3 20.3 3 179 4 191 2| 197 14 285 10 241 13| 8157 9 10525 8 9341 10

V3 T1 348 8 22.6 15 287 13 10.0 14 98 16 99 16| 346 1 294 9 320 5 12707 3 6658 15 9683 7
T2 438 2 24.3 14 341 5 14.7 10 127 13 137 12| 281 4 247 16 264 10| 13003 2 5994 16 9499 9
T3 420 3 24.4 13 332 6 17.8 8 158 10 168 8 | 217 12 283 11 250 11| 9427 7 6809 14 8118 11
T4 377 7 25.7 11 317 9 20.0 4 166 7 183 5| 165 15 279 12 222 15| 6400 13 7170 11 6785 14

v4 T1 31.4 10 25.6 12 285 15 10.8 13 110 15 109 14| 277 5 448 1 362 2 9283 8 11461 5 10372 6
T2 309 11 35.4 4 332 7 14.8 9 138 12 143 11| 288 3 417 3 352 3 9433 6 14569 1 12001 2
T3 26.2 15 34.1 5 302 10 185 5 155 11 170 7 | 272 6 412 4 342 4 7507 12 13918 3 10712 5
T4 298 12 34.0 6 319 8 20.5 2 174 6 190 3| 253 8 337 5 295 6 7600 11 11427 6 9514 8

Location

Mean 34.4 30.1 32.2 15.7 15.6 15.6 24.6 32.3 28.45 8919 9875 9397

C.D. (5%)

(AB) 9.31 10.76 12.45 0.71 1.72 4.92 2.75 5.87 8.91 2642 3814 5636

F (Prob) 0.64 0.96 1.00 0.12 0.00 1.00 0.00 0.03 0.95 0.13 0.24 0.97

V1 26.9 27.6 27.3 15.46 18.64 17.05 20.8 27.7 24.3 5902 8014 6958
V2 415 36.2 38.8 15.46 15.57 1551 24.9 33.8 29.4 10933 11984 11459
V3 39.6 24.3 31.9 15.63 13.73 14.68 25.2 27.6 26.4 10384 6658 8521
va 29.6 32.3 30.9 16.17 14.43 15.30 27.2 40.3 338 8456 12844 10650

C.D. (5%)

Ai-Aj 4.66 5.38 6.22 0.36 0.86 2.46 1.37 2.94 4.46 1321 1907 2818

F (Prob) 0.00 0.00 0.01 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.02

T1 32.2 25.7 28.95 9.92 12.61 11.26 29.48 37.58 33.53 10264 9843 10054
T2 37.0 31.0 34.01 14.42 15.47 14.94 26.41 30.99 28.70 10379 9889 10134
T3 34.9 31.6 33.21 18.04 16.70 17.37 23.19 31.91 27.55 8429 10184 9307
T4 334 321 32.75 20.33 17.59 18.96 19.15 28.88 24.02 6603 9583 8093

C.D. (5%)

Bi-Bj 4.66 5.38 6.22 0.36 0.86 2.46 1.37 2.94 4.46 1321 1907 2818

C.V. (%) 16.3 21.4 18.1 2.7 6.6 14.8 6.7 10.9 14.7 17.8 23.2 28.1

F (Prob) 0.20 0.08 0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.94 0.41
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Title 4K2: Influence of stage of harvesting on quality,stalk yield,& biomass in sweet sorghum, Kh 2006.

Sugar yld (tha-1) Total soluble sugars (%) RS (%) NRS (%) Ethanol yield (L ha-1) Perday ethanol yld (Lha-1d-1)
RAH NRCS Avrg RAH NRCS Avrg NRCS NRCS RAH NRCS Avrg RAH NRCS Avrg
1st 2nd R R R R R R R R R R R R R R
vi T1 050 16 122 11 0.86 16( 85 15 176 4 13.0 12| 225 15 15.4 21267 16 647 11 457 16| 210 16 496 12 353 16
T2 096 12 134 10 1.15 12124 12 192 1 158 6 141 16 17.8 1(511 12 715 10 613 12| 400 12 552 10 476 12
T3 090 13 164 8 127 8158 7 182 2 170 3 293 9 15.3 31477 13 870 8 674 8| 370 14 6.70 9 520 9
T4 077 15 164 7 121 10(181 1 178 3 179 1 253 13 15.2 41409 15 875 7 642 10| 3.27 15 6.77 8 502 11
V2 T1 108 11 161 9 134 7| 83 16 111 14 9.7 15| 355 3 7.5 14 575 11 856 9 715 7| 447 11 6.87 7 567 7
T2 143 5 177 5 160 4| 125 11 148 8 137 10| 315 7 11.7 91761 5 940 5 80 4|59 5 775 6 6.83 5
T3 176 1 180 3 178 1(159 6 163 6 161 5 284 10 13.5 51938 1 958 3 948 1| 733 1 782 3 758 1
T4 146 4 178 4 162 3(179 3 168 5 174 2 354 4 13.3 6|780 4 949 4 84 3| 620 4 782 4 701 3
V3 T1 113 9 060 16 0.87 15[ 89 14 91 16 9.0 16| 458 1 4.5 16| 600 10 321 16 461 15| 477 9 271 16 374 15
T2 169 2 0.70 15 1.19 11| 130 10 11.7 13 123 13| 248 14 9.2 13( 898 2 373 15 635 11| 7.13 2 314 15 514 10
T3 148 3 100 13 124 9158 8 147 10 152 9 341 5 11.3 10/ 790 3 531 13 661 9| 627 3 453 13 540 8
T4 1.13 10 099 14 1.06 13176 4 138 11 157 7 276 12 11.0 11( 601 9 525 14 563 13| 473 10 442 14 458 13
V4 T1 089 14 119 12 1.04 14 96 13 104 15 10.0 14| 3.95 2 6.4 15( 476 14 632 12 554 14) 370 13 543 11 457 14
T2 124 7 190 2 157 5(131 9 130 12 131 11| 326 6 9.8 121659 7 1011 2 835 5| 520 7 869 2 6.95 4
T3 123 8 205 1 164 2(163 5 148 9 155 8| 298 8 11.8 81654 8 1090 1 872 2| 510 8 937 1 724 2
T4 137 6 170 6 153 6(181 2 149 7 165 4| 278 11 121 71729 6 904 6 816 6| 570 6 78 5 676 6
Location Mean | 1.19 143 131 13.9 14.6 143 3.03 11.6 633 762 697 4.97 6.27 5.62
C.D. (5%) (AB) ]0.32 0.55 0.81 0.62 1.41 511 0.64 1.49 173 292 431 1.34 2.34 3.44
F (Prob) 0.11 0.74 1.00 0.13 0.00 1.00 0.00 0.00 0.11 0.73 1.00 0.08 0.68 1.00
Vi 0.78 1.46 1.12 13.7 18.2 15.9 2.28 15.9 416 777 596 3.27 5.99 4.63
V2 1.43 1.74 1.59 13.7 14.8 14.2 3.27 115 763 926 844 5.98 7.57 6.77
V3 1.36 0.82 1.09 13.8 12.3 13.1 3.31 9.0 722 438 580 5.73 3.70 4.71
V4 1.18 1.71 1.44 14.3 13.3 13.8 3.24 10.0 629 909 769 4.93 7.83 6.38
C.D. (5%) Ai-Aj | 0.16 0.27 0.40 0.31 0.70 2.56 0.32 0.74 86 146 215 0.67 1.17 1.72
F (Prob) 0.00 0.00 0.05 0.00 0.00 0.14 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.03
T1 0.90 1.15 1.03 8.8 12.0 10.4 3.58 85 479 614 547 3.76 4.99 4.38
T2 1.33 1.43 1.38 12.8 14.7 13.7 2.58 12.1 707 760 733 5.56 6.28 5.92
T3 1.34 1.62 1.48 15.9 16.0 16.0 3.04 13.0 715 862 789 5.60 7.11 6.35
T4 1.18 153 1.35 17.9 15.8 16.9 2.90 12.9 630 813 721 4.98 6.71 5.84
C.D. (5%)Bi-Bj | 0.16 0.27 0.40 0.31 0.70 2.56 0.32 0.74 86 146 215 0.67 1.17 1.72
C.V. (%) 16.4 23.0 29.0 2.7 5.8 16.8 12.8 1.7 16.4 23.0 29.0 16.2 22.4 28.7
F (Prob) 0.00 0.01 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.14 0.00 0.01 0.12
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Table 6.0 Soil moisture particulars for advanced drought adaptation ermplasm trial - Medium soil, Rabi season 2006/07.

. Bijapur Parbhani Solapur Rahuri
S.No Particulars
0-15cm [15-30 cm| 30-45 cm |45-60 cm|0-30 cm |30-6O cm |0-15cm  |15-30cm [0-15 15-30cm 30-60
I Soil moisture content (%)

a. At planting 24.0 27.2 279 29.1 30.0 28.6 28.3
b. At Panicle initiation 21.6 26.2 27.2 28.4 22.3 238 21.9 26.0 27
c. At 50% flowering 15.1 19.9 22.6 236 9.9 12.1 17.9 20.7 21.6
d. At maturity 10.9 15.2 18.3 20.7 7.9 9.9 13.4 16.2 17.7

I Available soil moisture content (%)
a. At planting 66 86 90 98 50 43.0 50
b. At Panicle initiation 52 80 86 93 31 38 7.0 29.0 43.0
c. At 50% flowering 12 41 58 64 0 0 0 1.0 14.0
d. At maturity 0 12 31 46 0 0 0.0 0.0 0.0

1 Field capacity (%) 29.5 35.0 39.8.

[\ Wilting point (%) 13.2 16.5 20.5.

V Bulk density (g/cc) 1.2 1.23 1.29

Vi Rainfall during crop period (mm)
(standard week 38th - 5th)

VI Date of sowing 23/9/2006 9/10/2006 22/9/2006 19/09/06
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Table 6A. Soil moisture particulars for advanced drought adaptation germplasm trial - Shallow soil, Rabi 06/07.

. Bijapur Solapur Rahuri
S.No Particulars
0-15cm(15-30cm| 0-15cm |15-30cm| 0-15cm | 15-30 cm
I Soil moisture content (%)
a. At planting 22.0 25.1 214 20.9 22.6
b. At Panicle initiation 18.0 19.8 19.9 21.1 22.6
c. At 50% flowering 141 16.0 184 19.8 219
d. At maturity 7.0 7.5 11.8 14 145
I Available soil moisture content (%)
a. At planting 75 99 52 49 59
b. At Panicle initiation 14 58 43 50 59
c. At 50% flowering 14 29 35 43 55
d. At maturity 0 0 0 9 12
Il Field capacity (%) 25.2 29.7
v Wilting point (%) 12.2 124
\Y Bulk density (g/cc) 1.8 1.3
VI Rainfall during crop period (mm)
(standard week 38th - 5th)
VIl Date of sowing 23/9/2006 23/9/2006 10/9/2006
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Trial. 2.M Evaluation of advanced drought adptation germplasm trial entries - Medium Soil - Rabi 2006

Table 2M Summ table 1

stnd thinn Stnd mat Stand thin ~ Stand mat  Plant Days Days LAI Bimas Bimas RWC CSl
Sl. % of norml % of norml height (cm) to flow mat flow flow mat flowg(%) flow
(ka/ha)  (kg/ha) g
No Entry (No/ha) R (No/ha) R R R R R R R R R R
1 RSLG1119 120532 2 90612 1 87.6 2 665 1 233 3 79 6 120 6 419 1 5694 1 8279 1 78 1 026 14
2 RSLG871 117072 8 88783 2 844 8 649 2 236 1 81 3 122 3 372 8 5291 3 7628 4 69 15 053 2
3 RSV423 118165 6 87568 4 848 4 638 5 214 10 73 10 115 8 386 4 4929 8 6707 15 75 4 027 13
4 PVR616 118449 5 86424 6 84.3 9 622 7 228 5 80 4 121 4 379 7 5393 2 7273 10 73 8 031 9
5 PVR617 106471 14 78579 13 759 14 568 13 234 2 80 5 121 5 380 6 5053 7 7474 6 72 12 042 6
6 1S 23399 * NR 102618 15 76455 14 748 15 565 14 171 13 68 15 109 14 324 14 4101 1 7499 5 73 9 03 8
1349 4
7 PVR624 114711 12 79782 12 816 12 576 12 223 6 83 1 123 2 397 2 4928 9 7649 3 75 3 050 3
8 SSvg4 119261 3 73953 15 846 5 535 15 163 14 73 12 114 9 315 15 3933 1 6827 14 70 13 055 1
5
9 CRSH9 117726 7 85128 9 844 7 620 8 194 11 77 7 117 7 385 5 4508 1 7100 12 74 5 046 4
2
10 CRS 10 115621 11 85487 7 827 10 620 9 218 7 69 14 110 13 362 10 4351 1 6954 13 74 7 027 12
3
11 CRS11 121656 1 88493 3 87.6 1 648 3 192 12 73 11 113 12 350 11 4892 1 7207 11 72 11 029 11
0
12 SPV 1546 115778 10 87494 5 827 11 639 4 216 9 73 9 114 10 395 3 4888 1 7696 2 73 10 0.18 15
1
13 Maulee (C) 116618 9 85115 10 845 6 623 6 217 8 72 13 113 11 347 12 5283 4 7283 9 74 6 031 10
14 M 35-1(C) 109415 13 85394 8 787 13 620 10 214 10 75 8 117 7 368 9 5170 6 7368 7 77 2 038 7
15 CSV 216R(C) 119088 4 83039 11 856 3 607 11 230 4 82 2 124 1 333 13 5182 5 7286 8 69 14 046 5
LOC. MEAN 115545 84154 82.9 61.3 212 76 117 3.67 4906 7349 73 0.37
C.D. (5%) 15404 10570 11.7 8.1 18 5 5 0.95 1684 1818 3 0.30
C.D. (1%) 20595 14131 15.7 10.9 24 6 7 127 2337 2523 4 0.42
C.V. (%) 9.34 8.8 9.91 9.31 5.82 4.49 3.2 18 16.6 10.35 7.12 30.8
F (Probability) 0.49 0.09 0.62 0.11 0.00 0.00 0.00 0.70 0.57 0.58 0.50 0.09
sweetsorgumphysiology Page 37 of 42



Trial. 2.M Evaluation of advanced drought adptation germplasm trial entries - Medium Soil - Rabi 2006
Table 2M Summ table 2

Stomt freq. Stomt freq. 1000 HI (%) PHI Grains/ Grains/ Grain Gr yld/ Stover
Sl. upper lowr gr wt(g) (%) pani m2 Yld(kg/ha) gs3 day yld(kg/ha)
No. Entry (no/mm R (no/mm R R R R R R R (kg/ha/GS3d R R
2) )
1 RSLG 1119 137 10 143 11 309 2 286 2 757 1 1614 1 14236 1 1910 1 46.3 1 8263 7
2 RSLG 871 140 9 159 7 307 4 260 4 700 3 1566 4 12455 2 1845 2 44.9 2 908 3
3 RSV 423 130 11 149 9 285 7 318 1 730 2 1469 5 10898 4 1811 3 42.8 4 7028 13
4 PVR 616 147 7 159 7 280 9 268 3 643 4 1417 7 10376 8 1799 4 42.6 5 9291 2
5 PVR 617 149 6 174 2 304 5 229 14 437 11 1365 8 9563 10 1486 10 354 10 8080 8
6 IS 23399 * NR 161 2 176 1 280 9 245 10 423 12 1033 15 7347 15 1266 14 315 14 5553 15
1349
7 PVR 624 157 3 171 4 265 13 204 15 567 9 1362 9 9354 12 1608 6 39.6 6 9645 1
8 SSV 84 154 5 169 5 273 12 235 12 363 13 1611 2 10742 6 1233 15 28.9 15 6052 14
9 CRS 9 121 15 144 10 274 11 257 5 590 6 1308 11 9525 11 1308 13 329 13 7774 11
10 CRS10 155 4 172 3 308 3 257 6 583 7 1279 13 8962 14 1568 8 385 7 8072 9
11 CRS11 142 8 155 8 278 10 231 13 520 10 1321 10 10452 7 1359 12 33.9 11 7837 10
12 SPV 1546 128 12 143 11 285 8 249 9 583 7 1586 3 11884 3 1788 5 437 3 8607 5
13 Maulee (C) 123 14 142 12 338 1 241 11 630 5 1301 12 9772 9 1499 9 36.1 9 7485 12
14 M35-1(C) 123 13 162 6 301 6 257 7 580 8 1201 14 9133 13 1402 11 33.6 12 8525 6
15 CSV216R(C) 161 1 176 1 285 7 255 8 630 5 1456 6 10759 5 1605 7 37.9 8 9044 4
LOC. MEAN 142 160 29.2 253 58.2 1393 10364 1566 37.9 8023
C.D. (5%) 11 9 6.9 6.7 3.9 46 1034 481 11.4 1688
C.D. (1%) 14 13 9.6 9.8 5.2 67 1546 644 15.2 2277
C.V. (%) 4.48 3.52 10.82 13.84 3.97 3.56 13.54 21.54 21.01 12.58
F (Probability) 0.00 0.00 0.03 0.31 0.00 0.00 0.00 0.07 0.08 0.00
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Trial. 2.S Evaluation of advanced drought adptation germplasm trial entries - Shallow Soil - Rabi 2006

Trail 2S.Summ table 1

stnd thinn Stnd mat Stand thin Stand mat Plant Days Days LAI Bimas Bimas RWC CsSlI
Sl % of % of norml height to flow mat flow flow (kg/ha) mat (kg/ha) flowg(%) flowg
norml (cm)

No Entry (No/ha) R (Noha) R R R R R R R R R R R
1 RSLG1119 100792 3 70988 1 751 2 547 1 208 2 76 5 119 6 320 1 3874 1 5168 1 82 1 041 4
2 RSLG871 73709 15 60312 11 542 15 46.7 11 207 3 74 7 122 3 262 9 3319 5 4597 3 70 12 044 3
3 RSV423 98654 4 66811 4 727 4 50.8 3 200 7 71 11 117 8 293 4 3398 3 4412 5 73 5 021 15
4 PVR616 102565 2 68183 3 746 3 50.7 5 204 6 76 6 119 7 259 11 3447 2 4360 7 74 2 026 12
5 PVR617 85453 8 57275 14 627 9 43.0 14 209 1 77 4 119 5 307 2 2779 13 4038 14 67 14 0.33 7
6 1S 23399 * NR 83232 11 59645 12 625 11 459 12 154 14 68 15 111 15 223 15 2503 14 4052 13 70 10 0.38 5

1349
7 PVR624 84478 10 58897 13 62.0 12 44.1 13 205 4 85 1 125 1 290 5 3172 7 4378 6 68 13 0.36 6
8 SsSva4 75165 14 43609 15 558 14 339 15 150 15 70 12 116 10 233 14 2258 15 4085 12 72 8 061 1
9 CRS9 85452 9 66203 6 639 8 505 7 174 13 73 9 114 13 263 8 2897 11 4093 11 71 9 0.30 8
10 CRS 10 86330 7 65003 8 639 7 490 8 192 11 69 14 114 12 282 6 2891 12 4288 8 74 3 027 11
11 CRS11 88634 6 66191 7 664 6 50.7 4 175 12 72 10 115 11 239 13 3244 6 4102 10 70 11 028 10
12 SPV 1546 98196 5 66300 5 726 5 50.7 6 194 10 78 3 117 9 298 3 3356 4 4653 2 73 4 025 13
13 Maulee (C) 82809 12 62614 9 627 10 484 9 194 9 70 13 114 14 246 12 3064 9 4477 4 72 7 022 14
14 M 35-1(C) 79492 13 61498 10 59.6 13 46.9 10 196 8 73 8 120 4 261 10 3004 10 4197 9 71 9 0.30 9
15 CSV 216R(C) 103126 1 70756 2 760 1 539 2 204 5 82 2 123 2 269 7 3096 8 3953 15 73 6 050 2

LOC. MEAN 88539 62952 65.6 48.0 191 74 118 2.70 3087 4324 72 0.34

C.D. (5%) 21382 14534 15.4 11.2 18 7 5 0.97 - - - -

C.D. (1%) 28844 19607 20.8 15.1 24 10 7 131 - - - -

C.V. (%) 14.44 13.8 14.05 13.96 5.58 5.79 2.69 215 - - - -

F (Probability) 0.10 0.083 0.11 0.10 0.00 0.00 0.00 0.74 - - - -
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Trial. 2.S Evaluation of advanced drought adptation germplasm trial entries - Shallow Soil - Rabi 2006

Trail 2S.Summ table 2

Stomt freq. Stomt freq. 1000 HI (%) PHI Grains/ Grains/ Grain Gryld/ Stover
Sl. upper lowr gr wt(g) (%) pani m2 Yld(kg/ha) gs3 day yld(kg/
hal
No. Entry (no/mm2) R (no/mm R R R R R R R (kg/ha/GS R )
2) 3d)

1 RSLG 1119 133 12 153 11 325 3 219 10 501 9 1455 1 10400 1 1332 3 323 3 6755 6
2 RSLG 871 133 10 149 12 322 4 226 7 524 8 1084 12 7433 7 1332 4 279 9 7218 3
3 RSV 423 133 10 155 10 333 1 245 2 552 4 1182 9 8373 2 1365 1 295 6 6759 5
4 PVR 616 132 13 164 7 29.3 7 233 5 56.6 2 1296 3 8079 5 1363 2 322 4 7866 1
5 PVR 617 169 2 194 2 28.3 9 174 14 39.7 13 1254 5 7028 10 924 14 223 14 6424 8
6 IS 23399 * NR 1349 151 4 192 3 262 14 20.0 13 388 14 1063 13 6430 11 985 13 22,7 13 4507 14
7 PVR 624 146 7 159 9 269 12 145 15 341 15 1183 8 6226 13 829 15 215 15 7090 4
8 SSV 84 137 8 161 8 26.7 13 246 1 465 11 1274 4 6186 14 1093 11 245 12 3937 15
9 CRS9 153 3 169 5 257 15 227 6 608 1 994 14 6391 12 1301 6 331 2 7313 2
10 CRS10 147 6 177 4 294 6 225 9 554 3 979 15 6135 15 1282 7 287 7 6631 7
11 CRS11 150 5 167 6 278 10 212 11 49.6 10 1195 7 7714 6 1066 12 253 11 5564 13
12 SPV 1546 133 11 143 14 275 11 239 4 540 6 1302 2 8276 4 1307 5 362 1 5833 12
13  Maulee (C) 131 14 161 8 327 2 202 12 450 12 1158 10 7424 8 1190 10 284 8 6354 9
14 M35-1(C) 134 9 147 13 30.8 5 225 8 531 7 1221 6 7085 9 1200 8 260 10 6244 10
15 CSV 216R(C) 172 1 197 1 28.7 8 244 3 549 5 1151 11 8307 3 1191 9 316 5 6147 11

LOC. MEAN 144 166 29.2 21.7 49.7 1186 7432 1184 28.1 6309

C.D. (5%) 9 9 - 4.6 - - - 245 9.2 -

C.D. (1%) 12 12 - 6.3 - - - 330 124 -

C.V. (%) 3.6 3.24 - 12.74 - - - 12.37 19.6 -

F (Probability) 0.00 0.00 - 0.01 - - - 0.00 0.07 -
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Trial. 3.M Evaluation of Sorghum plant types for root characteristics - Medium Soil - Rabi 2006

Sum table
Plant Days Days shoot Root Root Root Root Root Csl Grain
Sl. hght to flow mat mass(g/pl mass(g/p shoot densit length no flow Yid
No. Entry (cm) R R R m)at mat R raio R (glcc) R (cm) R mat R R (@p) R
Rabi adapted
1 Phule Maulee 193 5 79 2 122 2 131 3 10.5 3 018 13 061 12 491 12 310 7 033 4 318 5
2 M35-1 193 12 76 7 121 5 144 1 9.5 6 028 9 063 11 648 1 338 2 019 10 382 3
3 CSV2I16R 196 3 77 4 121 4 138 2 14.0 1 020 12 0.77 5 617 2 356 1 021 9 415 1
4 SPV 1546 177 1 81 1 123 1 123 5 9.6 5 027 10 104 2 589 5 330 3 032 5 363 4
5 RSV 423 198 6 74 8 118 9 121 6 111 2 029 8 065 9 586 6 318 5 015 13 390 2
6 RSV 458 195 11 79 3 122 3 118 7 104 4 021 11 065 10 547 9 314 6 056 3 250 9
7 CRS4 184 7 76 6 120 6 117 8 8.9 7 031 7 069 8 558 7 289 10 063 2 310 6
Rabi mean 191 77 121 127 10.6 0.25 0.72 57.7 322 0.34 34.7
Staygreen(SG)
8 B35 81 14 77 5 120 8 73 11 6.2 11 086 1 1.00 3 606 3 321 4 029 6 137 12
9 QL10 7% 10 73 10 115 11 72 12 6.8 10 078 2 051 13 498 11 291 8 026 7 122 13
10 E36-1 107 8 72 11 115 12 110 9 8.6 8 063 3 0.73 6 591 4 267 12 026 8 238 10
11 E36xR163/1 127 9 71 13 114 13 107 10 7.9 9 047 5 137 1 516 10 321 4 064 1 268 7
12 BJ111 108 4 72 12 117 10 107 10 8.9 7 057 4 094 4 484 13 291 9 019 11 202 11
13 sSsv g4 148 15 74 9 120 7 125 4 6.1 12 039 6 0.69 7 548 8 284 11 019 12 267 8
SGMean 108 73 117 99 7.4 0.62 0.87 54.1 29.6 0.31 20.6
LOC. MEAN 153 75 119 114 9.1 0.42 0.79 56.0 31.0 0.32 28.2
C.D. (5%) 19 7 6 15 6.5 0.14 0.02 13.6 7.4 0.03 3.1
C.D. (1%) 25 9 9 20 9.1 0.20 0.02 184 10.0 0.04 4.2
C.V. (%) 6.16 5.35 3.23 7.65 32.73 20.5 121 14.41 141 5.91 5.91
F (Probability) 0.00 0.12 0.12 0.00 0.47 0.00 0.00 0.32 0.51 0.00 0.00
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Trial. 3.S Evaluation of Sorghum plant types for root characteristics - Shallow Soil - Rabi 2006

Sum table
Plant Days Days shoot Root Root Root Root Root Csli Grain
Sl hght to flow mat mass(g/pl) mass(g/pl) shoot densit length no flow Yid
No Entry (cm) R R R mat R mat R rato R (g/cc) R (cm) R mat R R (a/pl) R
Rabi adapted
1 Phule Maulee 177 4 73 3 115 4 94 7 11.0 9 029 13 157 2 50.8 11 295 9 013 9 24.8 8
2 M35-1 198 2 73 4 118 2 115 1 11.7 8 031 11 137 4 622 3 370 3 017 4 31.2 1
3 CSV216R 199 1 76 1 120 1 115 2 12.3 7 029 12 139 3 605 5 340 4 020 1 30.0 3
4 SPV 1546 163 7 76 2 113 5 94 7 16.7 4 039 7 087 10 608 4 328 6 013 8 29.7 4
5 RSV 423 186 3 72 5 111 7 94 6 17.7 3 033 9 101 8 562 7 315 7 018 3 30.7 2
6 RSV 458 173 5 72 6 115 3 94 7 253 2 040 6 097 9 638 2 423 1 011 11 29.0 5
7 CRS4 167 6 70 8 111 9 100 3 15.3 5 035 8 066 13 543 8 337 5 015 6 26.5 6
Rabi Mean 180 73 115 101 15.7 0.34 112 58.4 344 0.15 28.8
Staygreen(SG
)
8 B35 80 13 68 10 110 10 50 11 57 11 063 2 082 12 505 12 282 10 013 7 12.7 12
9 QL10 81 12 66 13 108 12 50 10 4.7 12 084 1 102 7 525 9 270 13 011 12 10.9 13
10 E36-1 116 11 67 11 110 11 80 8 17.7 3 052 3 205 1 515 10 303 8 016 5 214 10
11 E36 x R16 163 8 68 9 112 6 96 5 13.3 6 032 10 085 11 57.0 6 275 11 010 13 21.2 11
3/1
12 BJ111 123 10 67 12 111 8 79 9 6.7 10 043 5 109 6 502 13 272 12 012 10 215 9
13 SSv 84 159 9 72 7 113 5 97 4 327 1 051 4 130 5 665 1 372 2 019 2 25.0 7
SG Mean 120 68 111 75 13 0.54 1.19 54.7 29.6 0.14 18.8
LOC. MEAN 152 71 113 89 14.7 043 1.15 56.7 322 0.14 242
C.D. (5%) 48 8 6 23 0.7 0.10 0.05 16.8 11.7 0.00 14.2
C.D. (1%) 67 11 9 32 1.0 0.20 0.07 23.6 16.5 0.01 19.9
C.V. (%) 14.48 521 247 11.87 2.89 18.35 2.63 136 16.75 1.79 26.98
F 0.00 0.17 0.04 0.00 0.00 0.00 0.00 047 0.25 0.00 0.12
(Probability)
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