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ABSTRACT

Seventy seven sorghum entries comprising 60 hybrids and 17 parents of sorghum
(Sorghum bicolor L.) were evaluated for stability. for panicle length,number of rachis per
panicle, 100 grain weight and erain yield per plant. The hybrids viz, 56 A X TNS 81,205
A X TNS 81 and 205 A X MR 750 were identified as stable hybrids with high yicld and per
se performance. For adaptable breeding programme for target environment, the hybrids

would be of approprinle source materials,
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Sorghum (Sorghum bicolor (L.) Moench) is
an important food and feed crop cultivated in
Kharif, Rabi and summer seasons in Tamil Nadu.
It is grown under widely different edaphic and
environmental conditions and it is known to exhibit
a high degree of genolype-environment
interactions. The stability of vield in different
environments is considered important in crop
breeding programmes. There is, therefore, a need
to develop varieties with stability in performance

over a wide range of environmental conditions. .

Various procedures have been employed to
characterize the behaviour of individual genotypes

Stability Environment, yield components

for varying environmental conditions (Eberhart
and Russell 1966; Finlay and Wilkinson, 1963;
Perkins and Jinks 1968; Tai, 1971; Lin and Binns,
1988).

Earlier studies on stability in sorghum were
mostly based on phenotypic stability and non-
additive in nature (Singh and Nayeem [980).
Students on additive nature of stability are very
limited in grain sorghum . Hence, the present
investigation was undertaken with a view to work
out the' additive nature of stability for panicle
characters in grain sorghum,

Table 1. Pooled analysis of variance for different characters of grain snrghum

Source Mean Square
Panicle MWumber of rachis 100 grain Grain yield
length per panicle weight per plant
Environments 3 G4, 15% 870,184 0.606%* 2455.99+%
"Genolypes 77 35.76* 2247 0.206%* T46.26™"
Genotypes X
Environment 237 1.76%* 45,11+ 0007 25.95%+
Linear response 79 2.33w 35.48* 0.006 3T.57e
Deviation from 158 l.46* 43440 G.007 19,9+
response
(Man-linear)
Pooled crror 640 0.58

528 0.003 6.53

* Significant at 5 per cent level
** Significanl at | per cent level
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_MATERIALS AND METHODS

Seventy seven sorghum entries comprising of
60 hybrids ‘and 17 parents were evaluated for
stability for panicle characters in four different
environments at Regional Research Station,
Aruppukottai (Summer and Rabi ) and Agricultural
Research Station, Kovilpatti (Summer and Rabi).
Four environments were created for conducting
the trial in two locations and two seasons. The
four environments E1,E2,E3 and E4 are as under,

El-RRS, TNAU, Aruppukottai - Summer 1994
E2-ARS, TNAU, Kovilpatti - Summer 1994
E3 - RRS, TNAU, Aruppukottai - Rabi 1994
Ed - ARS, TNAU, Kovilpatti - Rabi 1994.

The experiment was conducted in a
randomised block design with three replications
in all the four environments. Each genotype was
accommodated in two rows with 20 plants in each
row spaced 45 em between rows and 15 cm between
plants within the row. The recommended package
of practices was followed in all the four
environments, Measurements on panicle

length,number of rachis per panicle, 100 grain
weight and grain yield per plant were made on ten
plants selected at random in each replication and

.in each cross combination under each

environment. The combined analysis of variance
(along with random replicated and environmental
effects) was carried out for each series of trial.
Stability statistic was estimated for each entry
separalely following the method suggested by Lin
and Binns (1988).

RESULTS AND DISCUSSION

Pooled analysis of variance for stability for
four characters including grain yield in grain
sorghum is presented in Table 1. The mean squares
due to genotypes was significant for all the
characters. The genotype X environment
interaction was also significant for all the four
characters studied. The components such as linear
response and deviation from linear response were
significant for all the characters except 100 grain

-weight, indicating enough variability among

genotypes as well as environments.

The results of additive analysis are furnished
in Table 2. The method suggested by Lin and Binns

Table 2. Additive analvsis of T1 & T4 types of stability parameters for data of 77 grain sorghum genalypes

Stability Ms Panicle Mo. of rachis 100 grain Grain yield
parameters length per panicie weight
T Msg 158.91 T053.88 0.0016 2808596
Mse 35.96 1027.46 0.00022 9892.72
Mg/
Mse 4.42°* 686" 7.27*" 2.83="
T2 Msp 12,88 0.68 1.537 1,43
Mg 9:40 §.19 6.9% 24,60
Msp/ < | <] <1 <
Mse
T3 hsn 312.29 5937.36 0.0020 1443190
Mse 245.32 256641.560 00046 3557139
Mse! <1 <1 <] < |
Mse
T4 , Msg 41.39 1199,33 0.0026 616,25
Mae 5.39 131.41 o2z 141,67
Maps
Mse T.HETE G.13=e 1Rl 445

** Sipnificant ot | per cent level
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Table 3. Stahility parameters (T1 and T4} for four characters in grain sorghnm

Crosscs Panicle length Number of rachis 100 grain Grain yield
pur Panicle weight per plant

Mean T1 T4 Mean TI T4 Mean, TI T4 Mean TI1 T4
111 A X TNS 79 27.64 130 0.91 7033 3300 £.10 2.43 0.014 0.014 68.70 40.00 11.06
IITAXTNS 80 = 23.09 349 1,07 62.25 1174 1.18 2.25 0.003 0.003 36,73 48.33 21.02
11T'A X TNS 81 24,15 0.35 0.14 6292 5550 35434 208 0.007 0.002..43.18 10.78 I 10.63
111 A X TNS 82 30,38 3.75 0.05 7817 127.60 10.26 2.57 0.054 0.004 6813 62.37 17.24
ITI:A X TNS 83 2810 -0.21 0.1 6233 177t 9.70 15{] 0.008 0.002 62.38 29.34 26.45
A X TNS 88 24.28 038 0.36 56.33 460 0.28 . 2.31 0.004 0.004 53.83 28.08 26.17
ITTAXCS3541 24.05 090 0.89 71.58 9581 3,40 2.45 0.029 0.002 61.23 §7.37 10.04
A XSSPV 881 26,19 0.60 0.39 7092 1222 10.03 2:41 0.002 0.002 58.92 2849 3.49
I AXSB1085S 2624 2,13 0.10 68.67 185.00 48.93 2.40 0,008 0.008 4821 354.57 17.64
HIAXMRT750 2602 046 0.15 7840 3026 2,78 2.71 0.003 0.003 62.95. 43.52 21.74
11 AXAKR 150 2823 1.20 0.57 68.10 77.42 49.83 2.49 0.003 0.002 70.19 1139 9.34
Il A X TNS : - '
001-1-3-1-1 2523 0.43 0.12 69.00 46.58-41.73 243 0.007 0.003 6368 1320 9.78
36 A X TNS 79 23.79  2.64 0.96 7260 19.47 1.51 2.43 0.004 1.003 69.76 41,24 2047
56 A X TNS 8O 21.68 5.1 074 5740 9016 7.62 2.11.0.007 0.006 59.18 36.24 18.81
56 A X TNS 8] 22,10 0.1 0.04 6730 107.04 £4.82 2.50 - 0.004 0.002 91.03 10.43 6.85
S6AXTNS 82 2065 095 093 6690 402 1.51 226 0.005 0.004 57.00 24.49 13.56
S6AXTNS 83 2101 . 146 086 $9.70 - 2.44 127 2.08 0003 0.002 70.70 14.89 13.79
36 A X TNS 88 24,18 327 0.8] . 60.00 3550 338 216 0.003 0.002 5324 2455 2.72
S6AXCS3S4l 2350 254 0.64 66.90 67.07 1925 2.14 0.003 0.002 58.82 21.86 17.45
56 A X SPV BRI 2128 4.10 2.08 65.30 140.10 114.18 2.48 * 0.009 0.004 53.37 31.47 9.82
56 AXSB 1085 3043 025 0.04 64.40 3174 31.68 293 0020 0.003 52.64 16.52 12.01
56 A X MR 750 22.6% 2.97 297 6280 648 0.22 248 0.010 0.002 64.94 7976 15.61
36 A X AKR 150  21.77 2,06 1.62 ;5440 991 696 2.20 0.013 0.003 45.48 22.42 10.14
56 A X TNS . o N
001-1-3-1-1 22.6%9  2.09 1.65 68.10 176.55 87.86 2.37 0.004 0.004 50095 25.36 16.47
26 A X TNS 79 2138 371 2.1 5530 174.17 127.45 2.36 0.006 ‘.';I.I]'l]«ﬁ 41.38- 109 45 16.32
26 A X TNS 80 20056 2,77 2.73 76.30 58.52 4.72 2.3%8 0.003 0.003 39.95 107.48 13.39
26 A X TNS §1 23.22 141 0,79 3770 2998 [1.22 230 0.025 0.015 46.76 15.31 3.73
26 A X TNS 82 2473 0.37 0.15 74.40 6.24  1.18 2,43 0.007 0.002 34.81 66.60 20.15
26 AX TNS 83 23,47 1.83 043 61.80 TR.S0 7572 2.28 0.0011 0.005 51.20 112.20 10.54
26 A X TNS B8 21.75 423 0.29 62.40 2468 11,85 2.28 0,004 0.002 37.41 64.32 11.14
26 A X CS 354] 21.83 528 2.64 4450 1946 1236 2.48 0.003 0.003 41.39 48,48 12.08
26 A X SPV 881 27.99  3.05 0.30 42.00 14.88 3.77 2.37 0.003 0.001 53.49 36.79 19.06
26 A X 5B 1085 20,60 130 0.88 73.20 8239  7.14 2,32 0.003 0.002 42.50° 31.08 26.87
26 A X MR 750 26.69 0.83 0.37 5525 1311 10,04 251 0.001 0.00) 62.85 41,58 14.18
26 A X AKR 150 21,59  4.29 1.02 57.83 32014 26.69 2.13 0.003 0.003 3593 61.41 12.86
26 A X TNS . . - * :
001-1-3-1-1 23.88 0.64 0.33 6025 1173 1533 2,46 0.003 0.002 43.1] 96.40 6.62
73 AXTNS 19 22,06 0.48 028 35817 1173 1248 2.04 0.004 0.002 $3.66 7.33 4.2
73 A X TNS B0 2398 0.59 036 61.75 12,59 19.56 2.45 0.007 0.001 62.71 18.52

64.109
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Crosses Panicle length Number of rachis 100 grain Grain yield
per Panicle weight per plant
Mean T T4  Mean TI T4 T T4 Mean TI T4
73 AX THNS 81 2379 3.82 0.40 6433 21,73 7.36 0.004 0.002 5218 4567 7.34
'73 A XTNS 82 25.08 3.69 0.83 71,92 740 313 0,002 0.001 53.58 19.17 4.48
73 A X TNS 83 25.97 625 0.11 71.83 120,13 113.88 0.008 0.001 S4.18 3544 16.96
?3.!\ X TNS §8 2627  1.33 0.26 7208 9.35 3.89 0,005 0.002 67.69 24.07 12.22
73 A X CS 3541 de.62  3.75 097 33,00 19.80 5.4 0,014 0001 53.63 79.48 11.99
73 A X SPR BBI 2'.?".52 5.83 025 73.0F 36.55 44.87 0.002 0.000 79.18 4390 3.39
73 A X 5B 1085 26.42 1.72 0.74 5425 1498 .07 0,015 0.007 42.60 116.96 35.05
73 A X MR 730 2833 039 0.19 8670 14.93  §.68 0,004 0,002 73.03 1933 14,12
73AXAKR 150 2490 1,32 1.19 70,70 30.14 11.37 0008 0.001 52,39 1043 T0L08
T3 AXTNS . "
001-1-3-1-1 26.34  1.5%8 1.3% s0.80 1052 2.02 0.004 0.000 4293 7576 6l.62
205 A X TNS 79 3198 .41 0,29 $£3.20 3358 14.81 0.003 0.002 63.94 EBO.6Y 3137
205 A X THS 80 30.54 1,38 0.28 6230 2401 2176 0,013 0.003 7915 BIE3 10.73
205 A X TNS 81 2408 0.53 036 7590 wh.ll o 37.52 0.002 0.001 98.93 4.32 2.50
205 A X TNS B2 21.67. 115 0.84 6230 11.41 §.05 0,002 0,002 34.60 14,82 10078
205 A X TNS B3 2074 1.93 0.88 62.20 2850 23,14 0.002 0001 73.23 2E.30 2703
205 A XN TNS B8 27.05 1,92 1.03 6020 1949 7.23 0.003 0.001 3954 62,74 1219
205 A X CS 3541 23.53 4.44 1.32 3580 31.82 1591 0021 0002 7825 138.5% 21.24
205 A XS5PV 881 27.85 0.72 0.40 7400 1,72 1.03 0.028 0.003 6106 4114 25306
205 A'X SB IDBS 2893 428 4137 6970 2.06 1.40 0,023 0,003 62,76 1215 4.8
- 205 AX MR 750 24.08 336 047 7320 31.03 R.03 0005 0,002 74.03 1420 9.51
s A X AKR IS0 2631 0 5.32 1.25 7090 10,92 8.90 0,010 0.002 6390 1538 3.71
205 A X TNS
001-3-1-1 26.64 0.87 0.66 6360 1672 1420 U002 Lonz 3242 1786 1432
A 2132 333 198 6480 673 306 0002 (001 41.02 7236 88K
36 A 21,21 230 200 54010 FLE1 LG50 0.0 0003 3363 2470 10.64
26 A 2249 043 041 5080 1378 576 g.0u6 0.004 2783 K.I2 .06
73 A 20.69 0,75 0.4] 5830 1068 313 D.oDn 0oor 4554 1121 10
205 A w10 431 6.37 6030 39.23 1l.66 (.04 0004 3626 305 1] 6F
THS 79 2500 1.01 D.68 6540 6550 435 0031 0,001 S0.43 345 AR
TN:} gl 232.02 U453 D200 560 2690 2385 0014 GO0 50045 436 4.2
THS 81 23.53 0,32 029 BLT0 TRED Bdh L g 44935 3640 4850
THS 82 T 2256 0,93 0.86 61.70 40.68 36X 0.008 G002 S4.26 111,04 278
TS 83 2628 087 0,13 Ae00 2020 1743 0002 Yt 3546 65460 T TR
C5 35341 19.07  1.67 083 5790 641 4.40 0017 B0 FE0p 1307 e
SPV 81 2340 208 145 5630 20080 2.4 Ubd Dou3 o J458 2585 B RE
11 [0S .78 330 044 F1.50 6. 70 fi4F gang HOny S4.6h 19T 116
MR 750 2403 179 031 3w U3 2.0 o0y ponh2 3390 1372 IOTR
ARR 150 20047 439 115 6570 JARF4 0 2421 0,025 G024 3300 333 2w 42
TNS G1-3-3-1=-1 2127 «3237 Low 3940 2479 212 gl o] A4 6E 142 nxu
Grand mesn 2415 - - 3.7 2:31 - 547 - .
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(1988) has been used for working out the additive
nature. Significant additive effect was observed
with the panicle characters under the stability
parameter T1 and T4. Type | [T1]is the variance
of the genotype across environments and Type 4
[T4] is the genotype X location X ycar experiment,
the year within location mean sum of square fora
genotype averaged over all locations.

For panicle length, the stability parameters
vi=., type 1 and type 4 showed additivity which is
highly significant. The type 1 and type 4 stability
parameters have helped to identify crosses viz.,
ITIAXTNSEL, 111 AXTNS 83, 111 AX MR 750,
111 AXTNSO1-1-1-3-1-1. 56 AX SB 1085.26 A
X TNS 82 and 73 A X MR 750 as stable hybrids for
panicle length (Table 3). They have low mean
square deviation. These hybrids have shown
stability for panicle length. These hybrids may
serve as (he best source for selection and
improvement for panicle length. The number of
rachis per panicle also showed the additivity nature
of stability parameters type | and type 4. The
hybrids viz., 111 A X SPV 881,56 A X TNS 79.26
AXTNSB2, 73AXTNS82, T3AXTNS 8. 73 A
X MR 750,205 A SPV 881 and 205 A X AKR 150
recorded low mean square deviation and high per
se performance for this character. They showed
least Muctuations in their performance for this trait
over the change of environments.

Considering the additivity of type 1 and type

4 stability parameters, 100 grain weight is heritable
for its stability, The two parameters showed that
the hybrids viz, 111 AX-TNS 83, 111 X MR 750, 56
AXTNS81.20 AXMR750, 73AXTNSSEIL, 73 A
X TNS 88.73 A X MR 750,73 A X.AKR 150, 205 A
XTNS 81,205 AX TNS 81,205 A X TNS 88 AND
205 A X MR 750 were stable for 100 grain weight
across the environments (Table 3). They exhibited
low mean square deviation for the stability
parameters T1 and T4. For adaptable breeding

programme for target environment, these hybrids
would e of appropriate source material,

Yield stability is an important characteristic
for commercial hybrids with a wide range of
adaptation. The grain yield stability is additive in
nature. Hence, the stability is heritable. Therefore.
the improvement could be made through suitable

breeding programme. The parameters type | and

type 4 showed that the hybrids viz., 111 A X AKR
150, 111 AXTNS001-1-3—1-1,56 AX TNS 81.
205 A X TNS 81,205 A X MR 750 AND 205 A X
AKR 150 were stable for any fluctuations in the
environments. The highest yielding hybrids vz,
S6AXTNSSLAND205 A X TNS 81 were in the
category of stable genotypes (Table 3). Hence,
selection from these sources may provide stable
genotypes for grain yield.

For overall performance, the hybrids viz., 56
AXTNS81.205 AX TNS 81 and 205 A X MR 750
were identified as stable hybrids by type 1 and
type 4 stability paramelers possessing high grain
yield and high per se performance besides

. stability. Therefore. the improvement could be

made through suitable crossing programme.
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