Sweet sorghum breeding - 2010-11
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Executive summary

Trial 1: Evaluation of initial and advanced sweet sorghum varieties and hybrids

(IASSVHT)

1. Twenty IASSVHT trial entries comprising 13 varieties, 5 hybrids along with 2 checks
(CSV 19SS & CSH 22 SS) were evaluated at 13 locations during kharif 2010.

2. SPH 1672 with a flowering of 66 days was the most early test entry in the entire trial
and had a superiority of 24% for this trait over the check hybrid (87 days).

3. None of the test hybrids were significantly superior for total fresh biomass and fresh
stalk yields over the check CSH22 SS.

4. Among the varieties, SPV 2072 and SPV 2073 recorded a significant superiority of
42% and 18% over CSV 19SS for total biomass while SPV 2072 recorded a significant
superiority of 41% for fresh stalk yields.

5. For grain yield, the hybrids SPH 1671, SPH 1669 and SPH1670 recorded a numerical
superiority of 37%-54% over CSH22SS. Among the test varieties SPV 2074 and SPV
2076 were numerically superior to the check by 13%.

6. SPSSV 41 and SPV 2071 recorded significant superiority of 11% and15% than the
check CSV 19SS for brix content.

7. For juice yield, the hybrids SPH 1669, SPSSH30 and SPH 1670 recorded a numerical
superiority of 12-17% over CSH 22SS. Among the varieties SPV 2072 with a juice
yield of 19417 L/ha was significantly superior to the check CSV 19SS 13439 by 44%

8. For total sugar yield, SPV2072 was significantly superior to varietal check CSV 19SS

by 34%.
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9. None of the hybrids were superior to the check hybrid for calculated bioethanol
yields. Among the test varieties, SPV 2072 was significantly superior to CSV 19SS by
34%.

10. SPSSV 39, SPH 1670, SPV 2069, SPV 2072 were relatively shoot fly tolerant among
varieties while SPSSV 39, SPH 1670, SPH 1671, SPH 1672, SPV 2069, SPV 2070 and
SPV 2072 recorded low stem borer deadheart formation.

11. SPSSH 30, SPSSV 40, CSH 22SS were resistant against anthracnose while SPV 2072
and SPV 2073 had good resistance to grain moulds.

Trial 2: Combining ability studies over locations in sweet sorghum

1. Greater diversity was found among the testers than the lines for traits of interest
like total biomass, fresh stalk yield, juice yield, brix content, total sugar content,
computed ethanol yields and grain yield as indicated by the larger mean sum of
squares

2. RS 1220A with significant and desirable gca effects was the best general combiner for
total biomass, fresh stalk yield, juice yield, brix and computed ethanol yields

3. Among testers RSSV 9 was the best general combiner with significant and desirable
effects for total biomass, fresh stalk yield, juice yield, total sugar index and computed
ethanol yields.

4. SSV 84 was best combiner for brix, TSS (%) and grain yield while SSV 74 was
promising for total biomass, fresh stalk yield, juice yield, juice extraction, computed
ethanol and grain yields.

5. The crosses NSS 1007A x RSSV 9 and RS 1220A x SSV 84 may be exploited for their
commercial exploitation as hybrids.

Detailed report

Trial 1: Evaluation of initial and advanced sweet sorghum varieties and hybrids
(IASSVHT)

Twenty IASSVHT trial entries comprising 13 varieties, 5 hybrids along with 2 checks (CSV 19SS & CSH 22
SS) were evaluated at 13 locations during kharif 2010. The promising entries for different traits are
presented in Table 1.

Morpho-phenological traits

Days to 50% flowering varied from 66-97 days. All the test hybrids were significantly early compared to the
check CSH 22SS. SPH 1672 with a flowering of 66 days was the most early test entry in the entire trial and
had a superiority of 24% for this trait over the check hybrid (87 days). SPV 2073 (97 days), SPV 2072 (96
days), SPSSV 35 (87 days), SPSSV 40 (87 days), SPV 2076 (87 days) and SPV 2074 (86 days) were
significantly late compared to the check variety CSV 19SS (79 days). Variation among locations revealed
that average days to flowering was the lower at Coimbatore followed by Phaltan and Perumallapalle.
Flowering at Surat was quite delayed as evidenced by higher location mean (105 days).

Days to maturity of test entries differed across locations. The hybrids SPH 1672 (107 days), SPH 1669
(117 days), SPH 1671 (120 days) and SPH 1670 (121 days) were significantly early to mature (5-16%)
compared to the hybrid check CSH 22SS (127 days). The variety SPSSV 41 was early to mature by 2 days
compared to CSV 19SS (119 days) while SPV 2072 and SPV 2073 were significantly late maturing.

Plant height ranged from 275 ¢cm (SPH 1672) to 373 c¢cm (SPV 2072) with a mean of 319 cm. SPV 2072
and SPV 2073 were significantly superior to the check variety by 20% and 17% respectively.
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Biomass traits

Total fresh biomass varied from 42.5 to 65.5 t/ha (mean of 51.3 t/ha). None of the test hybrids were
significantly superior to the check CSH22 SS. Among the varieties, SPV 2072 and SPV 2073 recorded a
significant superiority of 42% and 18% over CSV 19SS. Lowest mean biomass yields were reported from
Coimbatore followed by Pantnagar. Highest mean biomass yields were observed at Rahuri.

Fresh stalk yield ranged from 30.4 to 48.7 t/ha with a mean of 38.3 t/ha. None of the test hybrids were
significantly superior to the check CSH 22SS. However, SPSSH 30 recorded a numerical superiority of 7%
over the check hybrid. Among the varieties, SPV 2072 recorded a significant superiority of 41% over CSV
19SS. All the other entries were statistically on par to the check CSV 19SS.

Per day stalk yield ranged from 247 to 407 kg/ha/day (average of 320). All the hybrids had a numerical
superiority ranging from 10%-32% with SPH 1670 recording the highest superiority. SPV 2072 recorded the
highest per day stalk yield of 407 kg/ha and was 32% superior compared to CSV 19SS (308kg/ha).

Grain yield ranged from 2120 to 4020 kg/ha with a mean of 2663 kg/ha. The hybrids SPH 1671, SPH 1669
and SPH1670 recorded a numerical superiority of 37%-54% over CSH22SS. Among the test varieties SPV
2074 and SPV 2076 were numerically superior to the check by 13%.

Quality traits

Juice brix at physiological maturity varied between 14.5 and 18.3 % (mean of 16.2%). Among hybrids,
SPSSH 30 and SPH 1669 recorded 6% numerical superiority over CSH 22SS while among test varieties,
SPSSV 41and SPV 2071 recorded significant superiority of 11% and15% than the check CSV 19SS.
Highest mean brix content (20%) was recorded at Ludhiana while Coimbatore recorded lowest mean values
(13.6%).

Juice extraction ranged from 34.1% to 40.8% (mean of 37.4%). Among the test varieties, SPV 2070
recorded the numerical superiority of 10% compared to the check.

Juice yield ranged from 10202 L/ha to 19417 L/ha with a mean of 14914 L/ha. The hybrids SPH 1669,
SPSSH30 and SPH 1670 recorded a numerical superiority of 12-17% over CSH 22SS.Among the varieties
SPV 2072 with a juice yield of 19417 L/ha was significantly superior to the check CSV 19SS 13439 by 44%.
The other varieties with numerical superiority of 10% and above were SPSSV 35, SPV 2070, SPV 2073,
SPV 2074, SPV 2075 and SPV 2076.

Components of total sugars

Total soluble sugars (TSS) ranged from 11.7 to 14% with an average of 13.1%. None of the test hybrids
and varieties were superior to the checks. SPSSV 41 recorded the highest TSS (14%) while SPV 2072
recorded the lowest TSS (11.7%). The range of reducing sugars was 1.43 to 2.49% while the range of
non-reducing sugars was 8.9 to 12.4%.None of the test hybrids and varieties were superior to the checks.
Similar to TSS, SPSSV 41 recorded the highest non reducing sugar content of 12.4% as against 11.2% in
the check CSV 19SS. The CCS (%) and CCS (t/ha) ranged from 4.43-8.07% and 2.0-4.93 t/ha.

Total sugar yields: Sugar yields ranged from 1.62 to 2.66 t’ha with a mean of 2.26 t/ha. None of the test
hybrids were superior to the check CSH22 SS. Among the varieties, SPV2072 was significantly superior to
varietal check CSV 19SS by 34%.

Ethanol yield: Calculated bioethanol yields ranged from 860 to 1419 L/ha with mean of 1201 L/ha. None of
the hybrids were superior to the check hybrid. Among the test varieties, SPV 2072 was significantly superior
to CSV 19SS by 34%.The other varieties which were numerically superior were SPSSV 35 (21%), SPV
2074 (20%), SPV 2075(18%), SPV 2076 (17%), SPV 2070 (16%) and SPV 2068 (15%).
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Per-day bioethanol yields: Per day bioethanol yields varied from 6.2 to 13.5 L/ha/day with a mean of 9.1 L.
Among hybrids SPH 1669 and SPH 1670 had a significant superiority of 63%-69%.Among varieties, none
were significantly superior .However, SPSSV 35 (20%) followed by SPV 2070 and SPV 2074 had a
numerical superiority of 14% over CSV 19SS.

Resistance to biotic stresses
Shoot fly: SPSSV 39, SPH 1670, SPV 2069, SPV 2072, were relatively shoot fly tolerant among varieties

Stem borer: SPSSV 39, SPH 1670, SPH 1671, SPH 1672, SPV 2069, SPV 2070, and SPV 2072 were on
par with IS 2205 for stem borer deadheart formation.

Diseases: SPSSH 30, SPSSV 40, CSH 22SS were resistant against anthracnose while SPSSH 30,
SPSSV 40, SPV 2070, SPV 2075 were resistant to Zonate leaf spot. SPV 2072 and SPV 2073 had good
resistance to grain moulds.

Conclusions

1. None of the test hybrids were significantly superior to the check hybrid CSH 22SS for most of the
important characters like fresh stalk yield, juice yield and calculated bioethanol yields. However,
the hybrids SPSSH 30, SPH 1669 and SPH 1670 had a numerical superiority ranging from 12-17%
for juice yields.

2. Among varieties, the entry SPV 2072 was significantly superior to the check CSV 19SS for total
fresh biomass, fresh stalk yield, juice yield and calculated bioethanol yields.

3. For brix content, SPSSV 41 and SPV 2071 had recorded a significant superiority of 11 and 15%
over the check.

Shortfalls
1. Non-uniformity in plot size, delay in receipt of data from some locations

Follow-up for kharif 2011
1. Based on the performance, the promising lines in initial trials will be advanced to advanced varietal
and hybrid trials
2. Pooling of hybrid parents across locations and making new hybrids in partnership mode
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Table 1: Promising initial and advanced sweet sorghum varieties and hybrids for stalk yield,
biomass, sugar content and bioethanol yields, Kharif 2010

Trait

Mean

Min

Max

Range

cD
(0.05)

Var. check
CSV 19SS

Hyb. Check
CSH22SS

Promising hybrids and varieties superior to
checks

—_

Time to 50%
flowering (d)

83.0

66.0

97.0

31.0

5.0

79

87

Hybrids: SPH 1672 was significantly early
(24%)
Varieties: Nil

2 | Timeto
maturity (d)

122

107

136

29

5.0

119

127

Hybrids: SPH 1672, SPH 1669, SPH 1671
and SPH 1670 were significantly early to
mature (5-16%)

Varieties: SPSSV 41 was early by 2 days
compared to CSV 19SS.

3 | Plant height
(cm)

319

275

373

98

24

312

328

Hybrids: Nil
Varieties: SPV 2072 and SPV 2073 were
significantly (20% and 17%) superior.

4 | Fresh
biomass
(tha')

513

42.5

65.5

23

76

46

56.3

Hybrids: Nil. Varieties: SPV 2072 (42%) and
SPV 2073 (18%) recorded a significant
superiority

5 | Fresh stalk
yield (t ha'")

38.3

304

48.7

18.3

6.5

34.5

39.6

Hybrids: SPSSH 30 (7% numerical superiority
Varieties: SPV 2072 was significantly superior
(41%).

6 | Grain yield
(Kg ha")

2663

2120

4020

1900

1997

2277

2617

Hybrids: SPH 1671, SPH 1669 and SPH1670
(numerical superiority of 37%-54%) Among the
test varieties SPV 2074 and SPV 2076 were
numerically 13%.

None

Varieties: SPV 2074 and SPV 2076 were
numerically superior by 13%.

7 | Juice brix %

16.2

14.5

18.3

3.8

1.2

15.9

15.9

Hybrids: SPSSH 30 and SPH 1669 recorded

6% numerical superiority Varieties: SPSSV 41
and SPV 2071 recorded significant superiority
of 11% and 15% over CSV 19SS.

8 | Juice yield
(L ha)

14914

10202

19417

9215

3933

13439

15335

Hybrids: SPH 1669, SPSSH30 and SPH 1670
(numerical superiority of 12-17%)

Varieties: SPV 2072 (Significantly superior by
44%)

SPSSV 35, SPV 2070, SPV 2073, SPV 2074,
SPV 2075 and SPV 2076.

were numerically superior to CSV 19SS by
10% and above.

9 | Juice
extraction
(%)

374

341

40.8

6.7

47

37.2

37.8

Hybrids: None
Varieties: SPV 2070 was numerically superior
by 10%.

10 | Total soluble
sugars (%)

13.1

"7

14.0

23

13.6

13.3

Hybrids: None
Varieties: SPSSV 41 had a numerical
superiority of 3% over CSV 19SS.

11 | Sucrose (%)

10.8

8.9

124

35

1.4

11.2

115

Hybrids: None
Varieties: SPSSV 41 (11%) was numerically
superior to CSV 19SS

12 | Sugar yield
(tha')

2.26

1.62

2.66

1.04

0.53

1.98

251

Hybrids: None
Varieties: SPV2072 was significantly superior
(34%) to the check CSV 19SS

13 | Bioethanol
yield (L ha")

1201

860

1419

559

281

1056

1338

Hybrids: None

Varieties: SPV 2072 was significantly
superior to CSV 19SS by 34%.

Numerically superior

SPSSV 35 (21%), SPV 2074 (20%), SPV
2075(18%), SPV 2076 (17%), SPV 2070 (16%)
and SPV 2068 (15%)

NB: Values in the parentheses indicate the percent superiority over check.
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Trial 2. Combining ability studies over locations in sweet sorghum

Five male sterile lines (NSSA No'S:8, 10, 1007 and 1016 and RS 1220A) were crossed with six testers
(SSV 84, M 11, SSV 74, RSSV 76 and RSSV 120) in a L x T mating design during rabi 2009-10 to generate
30 hybrids. The parental line selection criteria were based on characters contributing to increased biomass
yields and brix content. Thirty F1 hybrids along with their 11 parents and three standard checks viz., CSH
22SS, PAC 52093 and NSSV 13. were evaluated for various sweet sorghum traits in a randomized block
design with three replications during kharif 2010 at 3 locations viz., Hyderabad, Rahuri and Coimbatore.
Data were recorded on 12 characters viz., Days to flower, days to maturity, plant height, total fresh biomass,
fresh stalk yield, juice yield, brix (%), juice extraction, TSS, TSI, grain yield and computed ethanol yields. A
combined statistical analysis over locations was done for all the studied traits.

ANOVA indicated significant mean sum of squares due to lines, testers and line x tester interaction for
almost all the characters under study except brix, juice extraction and total sugar index in case of lines
(Table 1). This indicates that the variation in hybrids in terms of the characters studied is largely influenced
by the interaction between lines and testers. Greater diversity was found among the testers than the lines
for traits of interest like total biomass, fresh stalk yield, juice yield, brix content, total sugar content,
computed ethanol yields and grain yield as indicated by the larger mean sum of squares.

Gca effects indicated that the line RS 1220A with significant and desirable gca effects was the best general
combiner for total biomass, fresh stalk yield, juice yield, brix and computed ethanol yields (Table 2).
Similarly, NSS 8A was good general combiner for fresh stalk yield, brix content, total sugar index and
computed ethanol yields. NSS 1007A was promising for Brix and TSS (%). Among testers RSSV 9 was the
best general combiner with significant and desirable effects for total biomass, fresh stalk yield, juice yield,
total sugar index and computed ethanol yields. SSV 84 was best combiner for brix, TSS (%) and grain yield
while SSV 74 was promising for total biomass, fresh stalk yield, juice yield, juice extraction, computed
ethanol and grain yields.

Sca effects on a pooled basis indicated that a number of hybrid combinations (Table 3) gave significantly
higher sca effects for fresh stalk yield and other traits of interest. It is evident that crosses involving either
both or atleast one high gca parent produced hybrids with high sca effects. The crosses NSS 1007A x
RSSV 9 and RS 1220A x SSV 84 may be exploited for their commercial exploitation as hybrids.
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Table 1: Mean squares from combined ANOVA for various characters

Source df | Days to 50% Days to PH (cm) TB (t/ha) FSY JY(I/ha) Brix content JE (%) TSS TSI Computed bioethanol | GY (kg/ha)
flowering maturity (tha) (%) (%) yields (I/ha)
Environments 2 3569.37 ** | 13822.62 *** | 376623.1 *** | 96133.8** | 16129.1** |2730377561.55** | 25.82*** | 18744.29*** | 148.06 *** | 9.02 *** 19117944 *** 5898487 ***
Rep x Env. 4 30.94 ** 32.47 = 1578.79 49.46* 26.37* 8644625 * 7.766 ** 50.93 ** 10.54 ** | 0.27** 1002254 ** 100468.9
Parents (Line) 4 200.05** 181.5 *** 17498.91 ** | 232.31** 101.87 *** 15141757 *** 342 7.74 9.59 *** 0.03 104440.9 ** 1499532 ***
Parents(Testers) 5 33.39 ** 23.31* 412551 * 376.69 *** 265.79 ** 34843044 ** 9.04 ** 85.51** 3.88 0.29 *** 122088.9 *** 491640.2 ***
Line x Tester effect 20 31.28 36.87 ** 3791.73** | 1247.25*** 180.16 *** 11310427 *** 6.57 *** 32.85 * 4.76 *** 0.21 ** 108116.5 *** 6973906 ***
Env x Parents (L) 8 40.91 * 53.77 ** 919.144 80.22 ** 31.90 = 9683616 ** 1.82 103.49 *** | 13.44** 0.009 53777.06 * 34340.36
Env x Parents (T) 10 6.99 16.42 ** 1930.94 *** 214.0 ** 115.13 ** 27968416 *** 1.22 105.64 *** 1.99 *** 0.18 *** 173483.5 ** 14404.59
Env x L x T effect 40 19.35 *** 20.88 *** 1356.76 *** 1169 *** 166.46 *** 17850344 *** 1.74 51.60 *** 1.21 % 0.16 *** 113809.8 *** 209080.1 ***
Error 240 5.37 6.50 601.293 20.03 10.16 2412365 1.63 14.98 0.59 0.02 26735.69 85741.21
02 Environments 21.09** 82.22+** 2537.20** 725.56*** 123.59*** 22001387.07*** 0.05 136.93*** 0.15 0.07** 138991.08*** 67834.51**
02 gca 0.26 -0.18 183.91* 8.78 3.73 247811.88 0.16 0.06 -0.05 0.003 1774.48 -17748.75
02 sca 1.32 1.77 270.55** 8.69 1.52 -726657 .44 0.53** -2.08 0.39 0.004 -632.59 751647.26**
02 gcala?sca 0.19 -0.10 0.67 1.01 245 -0.34 0.29 -0.03 -0.14 0.75 -2.80 -0.02
02 gca x Environments 2.05 3.37 40.72 -33.79 -2.68 1746812.76* 0.001 3.56* 0.18 0.00 10004.93* -3561.43
02 sca x Environments 4.83 517 233.04* 382.03** 51.80** 5044882.68** 0.18 12.22%* 0.22 0.04** 30551.75* 37441.70
*Significance at 0.05 level; ** Significance at 0.01 level and *** Significance at 0.001 level
Table 2: Estimates of pooled gca effects of lines and testers for various characters
S. Parents Days to 50% Days to PH (cm) TB (t/ha) FSY(t/ha) JY(I/ha) Brix content JE (%) TSS (%) TSI Computed bioethanol GY (kg/ha)
No flowering maturity (%) yields (I/ha)
Females
1 | NSS 8B 0.196 0.17 -5.49 0.2360 0.9996* 328.0 0.5185*** 0.7197 0.0582 0.1840** 45.49* -103.2*
2 | NSS10B 0.677* 0.82* 22.68** -4.9817* -1.6337** -524.2* -0.6333** -0.2659 -0.2329* -0.0792** -66.56** 289.4**
3 | NSS1007B 0.6963* 0.90* -25.69** -3.5410"** -2.0726*** -683.4* 0.5481** -0.3533 0.5254** -0.0746** -28.38 -69.9
4 | NSS 10168 -1.3037** -1.33* 6.91* -0.6571 -1.0522* -316.2 -0.7352** 1.0512* -0.5136* -0.0062 -52.40* 378.6**
5 | RS 1220B -0.2667 -0.57 15.40** 8.9438** 3.7589** 1195.9** 0.3019* -1.1518* 0.1629 -0.0240 101.84*** -494.9**
SE (gi) 0.2994 0.3148 3.4897 0.6512 0.4522 224.2558 0.1492 0.526 0.1006 0.0208 20.2551 42.3292
CD (5%) 0.5909 0.6213 6.8876 1.2852 0.8925 442.611 0.2945 1.0382 0.1985 0.041 39.9772 83.5446
SE(gi-gj) 0.4234 0.4452 4.9352 0.9209 0.6395 317.1456 0.211 0.7439 0.1423 0.0294 28.645 59.8625
CD (5%) 0.8357 0.8786 9.7406 1.8175 1.2622 625.9465 0.4165 1.4683 0.2808 0.058 56.5363 118.1499
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S. Parents Days to 50% Days to PH (cm) TB (t/ha) FSY(t/ha) JY(I/ha) Brix content JE (%) TSS (%) TSI Computed bioethanol GY (kg/ha)
No flowering maturity (%) yields (I/ha)
Males
1 | Ssva4 2.096** 1.856*** -2.92 -1.6161* -0.9393 -608.5* 0.7878*** -0.4964 0.3182* -0.0478* -21.47 319.9%
2 [ M1 0.763* 0.811* -10.03** -4.3292%* -1.4904* -820.8** -0.3122 -0.2971 -0.1113 -0.0591* -82.44* 3731
3 | RSSV9 -0.748* -0.389 21.04* 5.5948*** 4.8096*** 1945.8*** 0.0211 0.1480 0.0891 0.1171* 155.64*** -244.2**
4 | SSV74 0.696* 0.77* 1.73 3.8070** 1.3074* 999.6** -0.2300 1.9447** -0.1273 0.0033 72.40* 168.6**
5 | RSSV76 -0.126 0.17 <1434 -1.6727* -2.7770** -1498.5*** -0.0256 -3.0356** -0.1331 -0.0243 -112.89"** -96.7*
6 | RSSV 120 -2.681*** -2.88*** 4.53 -1.7839* -0.9104 -17.5 -0.2411 1.7364* -0.0355 0.0109 -11.24 -520.8***
SE (gi) 0.328 0.3448 3.8228 0.7133 0.4954 245.6599 0.1635 0.5762 0.1102 0.0228 22.1883 46.3693
CD (5%) 0.647 0.6806 7.545 1.4079 0.9777 484.8561 0.3227 1.1373 0.2175 0.0449 43.7929 91.5185
SE(gi-gj) 0.464 0.4877 5.4063 1.0088 0.7006 347.4156 0.2312 0.8149 0.1558 0.0322 31.379 65.5761
CD (5%) 0.916 0.9625 10.6703 1.991 1.3827 685.6901 0.4563 1.6084 0.3076 0.0636 61.9325 129.4267
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Table 3. Estimates of pooled sca effects and mean performance of best crosses for fresh stalk yield, brix (%), juice and ethanol yields in sorghum

SNo Cross Fresh stalk yield (t/ha) Brix (%) Juice yield (L/ha) Computed ethanol yield (L/ha)
1 7.97%* -0.14 1801.12** 150.82**
NSS 1016A x SSV 84 (49.3) (17.2) (11076) (889)
2 NSS 8A x RSSV 9 451 1.44** -1.96 53.93
(54) (18.9) (12471) (1067)
3 RS1220A x SSV 84 4.41%%* -0.02 912.67 85.04
(53) (17.3) (13307) (1071)
4 NSS 10A x RSSV 9 4.4% -0.93* 1028.68 743
(51) (15.7) (12649) (908)
5 NSS 1007A x RSSV 9 4354 0.49 1976.32** 210.69**
(50.4) (18.3) (13438) (1150)
6 RS1220A x RSSV 76 4.06%** 0.43 946.38 96.56
(48.4) (18.0) (10843) (897)
7 RS1220A x RSSV 120 2.58* 0.989** 732.53 84.80
(49) (18.30) (12110) (987)
8 NSS 10 AX RSSV 120 241* 0.77* 99.70 57.43
(43) (14.15) (9757) (791)
SE (Sij) 1.55 0.51 776.84 70.16
CD (5%) 3.09 1.02 1533.24 130.48

Values in parenthesis indicate mean values for the respective traits
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