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e less tolerance 1o salinity. Although the slop is
the least in JK- 125-2-5, but its yicld levels were
the lowest under salinity when compared to other
senotypes.  The  variety  MESR-17 can  be
reeommended for arcas wherein the ground water
are saline (upte 10 dS/m) in nature. It may also be
inferred Ihat JK-125-2-5 as o donor parent for
tolerance in hreeding programme.

Soil analytical data after the crop (Table 4)
indicated a gradual increase in soil ECe with
increase in salinity of water irrigated. The reduction
in vield may be aseribed to gradual increase in soil
salinity as indicated by increase in ECe of soil from
0.76 1o 6.69 dS/m under GW-1 and 18 dS/m
respectively, The soil pH increased from 7.9 to 8.2
under wreatments receiving GW and 2 saline water
of 12 dS/m respectively, The present findings
supported the earlier observations that there are
varictal differences in salinity lolerance in cotton,
The variability can be utilised not only for selecting
varictics from the existing ones but also for
initiating specific breeding programmes for saline
environment i.¢. sall affected soils.
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PHENOTYPIC STABILITY FOR YIELD AND ITS COMPONENTS IN GRAIN
SORGHUM (Sorghum bicolor (L.) MOENCH)

MMUPPIDATH], MSUBBARAMAN, PMUTHUVEL and S.RAJARATHINAM
Agricultural Research Station. Tamil Noadu Agricultural University, Kovilpatti 627 701

ABSTRACT

An evaluation of twenty grain sorghum entrics comprising fificen varicties and five
hybrids, in eight differeni evironments, showed significant genotype ¥ environment inferaclions for
all the eight characiers studied, Both linear and non-lincar components of G X E werz significant.
K5 6312, C8H |, CSH5, COH 3 and KT werc identificd as suitable genctypes for favourable
environmenis, C5H 9 was found (o be the most stable genolype with (he least mean squars deviation,

1" value nearer to unity and high grain yield,

Identification of stable genotypes which would
be adaptable over a wide range of agroclimatic
conditions is of major significance in crop
improvement. Genotypes vary greatly in  their
phenotypic response to o range of environments.
The study of genotype X environment interaction
provides good information on the stability of
eenotypes over environments. In the present
investigation, some varieties and hybrids . of
sorghum were evaluated for identifying the stable
genotypes.

MATERIALS AND METHODS

Twenty grain sorghum cntries comprising
fifteen varicties and five hybrids were evaluated for
stability of grain yield and seven other characters
under eight  environments at the Agricultural
Research  Station  Tamil = Nadu  Agricultural
University., Kovilpatti, The eight environments
were created by conducting the trials in a single
location in two different soils viz, Vertisol and
Alfisol; two different fertility levels -high and low
and (wo seasons Viz., summer and monsoon, High
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Table 1.  Analysis of variance for phenotypic stabllity for yield and its components in grain sorghum,
' Daysto _ Penicle  Panide  No.of  100gmin  Daysto . .
Souorce d.f. ; Sﬂf‘!: Plant height length breadth :u:his Wi:’:' Ma?luril;.r Grain yield
owering
Genotype | 19 23088** 050479** |SR77+  226** 41607 053 2ZR.60"  166.T3YT
Environment (linear) | 22832 IB6RB.07  192.43 26.68 169816 0:02 4845.07 1009.43
Genolype » 19 38001 28346  T46F D.BE* 65,07 0.001 141,737 5631
cnvironment (linear) )
Pooled deviation 120 060@E@ 10095@@ 291@@ 0(.13@@ 1452@@ 0001 L@@  [040@
Paoled emor 152 034 2881 0.84 0.065 8.21 0,001 0.12 6.35
Non-linear : linear 1:633 1:2.81 1:2.56 1:4.88 1:4.88 1:1.04 110656 154l
ratio
*# Significant at one per cent level
" Significant af five per cent level
@@ Significant at one per cent level against pooled emor
@  Significant at five per cent level against pooled emor
fertility condition was created by the application of ~ E 3 Summer Season Alfisol High Fertility
N:PK at the rate of 90:45:45kgha and low = E4 Summer Season Alfisol low Fertility
fertility condition by the application of 45:22.5:22.5  E 5 Monsoon Season Vertisol High Fertility
xglha,  The  eight environments . Viz,  E 6 Monsoon season Vertisol Low Fertility
E1,E2,E3,E4,ES5,E6, E7 and EB are detailed below: E 7 Monsoon Season Alfisol High Fertility
E 1 Summer Season Vertisol High Fertliy E 8 Monsoon Season Alfisol low Fertility
E 2 Summer Season Vertisol Low Fertility
Table 2,  Stability parameters for different traits in sorghum
Days to 50% 5 Plant height (cm) 5 Panicle length 2 Panicle breadih 4
Genotype Bloom {cm) {cm)
5d 5d Sd Sd
Mean b Mean b Mean b Mean b
Co2l 659 0621 -9.899 1686 L18 1118 1665 08538 D476 558 1.695 0.1255*
Co23 697 1168 -9.545** 497 127 1IS1= 1728 L0G6 0212 500 -0007 0.0003
Co24 606 1.142  -9473** 1560 027 T748* 1776 OETT 0444 528 01025 02042**
Col3 721 LO62 -10417 2004 1.33 240 2006 1821 2575t 502 0105 00376
) 574 0053 -10.115 1956 046 5735*f  9B9 0413 0267 506 1.325 01610
153541 69.8 2405 -9,020** 1820 203 24421** 1764 1525 3250* 404 0411 00018
K6 543 0005 0666 2229 086 4622*t |753 0486 0600 577 2657 0.1630*
KS6312 724 2504 -8.856** 639 006 15025** 2305 1972 9.20** 478  -0.U88  0.0740,
KST7078 642 © 0037 -9264*+ 1403 077 24861 2104 0993 0319 577 LEOS 04320
C53541 642 0402 -9.477** 1294 026 103.86** 2147 -0.858 3939 513 1.503  0.0440
SPVsad 686 0904 9742 1618 061, 2301 2245 0831 0012 572 1311 0.0910°
THS 31 75.1 0347 -10.258 1369 029 -1057 1802 LB4T L1s2v 470 0035 -0.0280
THS5 33 752 1579  -8869 1712 142  4206* 1568 0727 0486 485 0363 0.0072
SPV4TS 650 0105 -10493 1489 076 B9.90*+ 2422 2111 3EST** 556 2036 0.109%0°
SPVaTl 618 o2l -BSET O 190 089 11270** 1773 2197 0m42T 44 0,105  0.1840%
CEH1 594 0.539 10219 1350 144 6249°* 2759 0470 0869*= 587 2211 02260
CSHS 667 0896 9905 1758 105 -1197 2155  LI187  -0398 485 0.600 0.0040¢
CSHY 652 1.146  -9.573  [56.8 161 2939 2528  -0,123 1055 57 1004 00480
OzH3 652 0922 10031 2577 199  S456* 2491 2033 2590 620 0656 0.4240%
Ko Tall 67.9 2332 6500 2336 129 117.80%* 2380 1473 2L34R™ 527 0467 00150
Meay 66.8 174.1 2049 327
5E 142 4.05 0.67 0.8

b - Repression Co-cfficient  Sd - Deviation from regression
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Tabled,  Stahility parameters for different teaits in sorghum

Genotype Mumber of rechis 100 grain weight (). Drays to Maturity enin yizhd (g).
Mean b 25 Mean I Mean b 280 Mean b -25d

Co.2| 4802 2616 2206 223 0575 00038 956 0580 Ldd3er 174k A3 2404
Cn23 5403 083 0.530 2.21 1395 (0003 S0E L1750 1336m 2135 021 <1432
Co.24 5525 L2 L2er 206 0746 000070 998 LI  D50R~r 1540 1a47 <5366
Co25 47.08 Poly  Lol0tr 224 0318 00160 1021 LT3 1243* 64 0283 -0932
K4 G6l.06 1361 LGt 199 0416 Q00032 879 0179 0618 2105 NTid 3966
153541 3856 (645 DG4S 2.15 0428 000032 1000 2408 15137 1533 L199 <4077
K6 58,15 2082 2.082% 212 1530 000052 844 -0000 0913|756 -N268 1215
KS6312 4128 0313 0313 19 1971 000031 1024 2372 3928 2541 3471 63306%F
KST7078 © 4316 bazl a2t 210 2424 000004 954 0.083 0918 2230 0601 03557
Csas4) 3295 0043 D043 1.99 1457 000072 840 0384 L651%° 2027 0576 -1.459
SPV s44 4306 -0327 <0327 162 1007 000053 Ba2 G870 1.108=* BTl 0527 - -40RE
THNS 31 46,08 <0487 0487 LIS 0563 000046 1050 0372 0605* 1476 0857 7926
THE 33 075 1324 |34 21 1300 000044 1054 1560 D946 1249 Q019 L5782
SPV 475 4555 0.9 L0249 206 1334 000000 958 0080 0485+ 1695 0026 5923
5PV 472 44231 0337 0337 187 0232 0.00000* 981 1857 1805 2006 1576% 12409
CSH1 3113 1.901 1.901%* 2.5 3086 (00037 B9 0571 0235 EETBE 1920 -3.7961
CEHS 4385 06417 0617 233 0563 000013 963 0831 0651=t 2156 L2 4937
CSHY 56.61 1803  LBO3** 214 0260 0.00006 954 1137 0783** 2801 0937 4738
QcH3 §330 1758 1758 262 0245 000024 948 0.826  1.466% 2827 932, (062
K.Tall 4784 1213 1215 220 nE81 000007 DA 2257 2651* 1T 32 0075
Mean 47.62 221 96.8 20,30
SE L.6% 0ol 163 EN B

- Regression Co-efficient  -25d - Deviation from regression

The cxperiment was conducted in a
randomised block design replicated twice in each
environment. The experimental plots consisted of 4
rows of 3m length in each replication with a
spacing of 45 cm between rows and 15cm betwecn
plants in the row. Measurement of days to 50 per
eent flowering, plant height, panicle length, panicle
breadth, number of rachis, 100 grain weight, days
to maturity and grain yield on 10 random plants per
genotype were recorded. The stability parameters
of different genotypes were analysed on the basis of
mean performance over all environments as per the
model suggestéd by Eberhart and Russcll (1966).

RESULTS AND DISCUSSION

The significance of genotypes in individual as
well as pooled environments indicated that they
differed among themselves for all the characters
studied (Tablel). The mean squares due (o
genotype- cnvironment intcraction (GXE) were
also highly significant which revealed the
differential response of genotypes in different

environments. These results were in conformity
with the earlier reports of Patel er al (1984),
Murthy (1985) and Singh (1985) in sorghum. The
mean squares due to regression (linear component)
and pooled deviation {iYon-lincar component) were
significant for all the characters except for 100
grain weight. The predominance of linear
component noticed would help in predicting the
performance of the genotypes across environments.

Mean performance over all environments and
the two stability parameters Wiz, regression
Co-cfficient (b) and deviation from regression
(Sd?) for all the eight characters studied are
furnished in Table 2. The relative ranking of the
eight environments in the present study revealed
that high fertile Vertisol during summer (E1) and
monsoon  (E5) were the most favourable
cnvironments for maximum phenotypic expression
for most of the character.

Jatasara and Paroda (1980) emphasised that
linear regression could be considered as a measure
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of stability, the genotype with the least deviaition
around the regression being the most stable and
vice versa. It was evident that no variety was stable
for the expression of all the eight traits over
environments. The trait-wise analysis showed that
some genotypes were stable for any one trait only.
Five high yielding genotypes Viz., KS 6312, CSHI,
CSH 5, COH 3 and K Tall had more than unit
regression suggesting that these would be suitable
for growing under favourable environments, Six
genotypes Viz., Co 23, Co 35, KS 7078, CS 3541,
SPV 544 TNS 33 had less than unit regression and
least deviation [rom regression and these two
would be preferred for growing under unfavourable
environments. They were more responsive lo less
favourable growing conditions as reflected by low
*b" values, They were also stable as they had low
deviation from regression. Further, the exploitation
of these genotypes noted for their stability would be
thought of for use in:the breeding programme for
transferring the stability attribute and thereby
improving the productivity of sorghum.

Among the genotypes under study, CSH 1
recorded the highest grain yield (Table 3). The
regression co-efficient of this genotype was more
i Mmims_ Agrie, 1, 82(1): 21-24 Januvary, 1995

than umty and this suggests that this genotype
would perform  well under favourable
enyironments.

The entries KS 6312, and SPV 472 were found
to be unstable as they recorded highly significant
deviation from regression, CSH 9 was found 1o be
the most stable zgcnutype with the least mean square
deviation (Sd)™, ‘b* value nearer to unity and high
grain yield.
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GENOTYPIC STABLITY FOR PANICLE CHARACTERS IN GRAIN
SORGHUM (Sorghum bicolor (L) Moench)

N.MUPPIDATHI, N.SUBBARAMAN and P.MUTHUVEL
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ABSTRACT

Twenty grain sorghum entrics comprising fifteen varicties and five hybrids evaluated
under eight environments showed significant genotypic environment interactions for all the panicle
characters studied, Based on genotypic stability parameters all the entires were unstable for number
of rachis per panicle. The entries CS 3541 and TNS 31 are studied for varying environments while
Co 25 and TNS 33 are studied for favourable covironments.

The stability of yield in different environments
is considercd important in crop breeding progra
mmes. Panicle characters viz, panicle length,
panicle breadth, peduncle length, peduncle girth,
number of rachis perpanicle and grain yield are the
important component of yield, Various procedures
have been employed to characterize the behaviour
of individual genolypes for varying environmental
conditions (Eberhart and Russell, 1966; Tai, 1971)

Easlier studies on stability in sorghum were
mostly based on phnoytpic siability (Rao and

Harinarayana, 1969; Singh and Nayeem 1980,
Singh and Singh, 1980).Studies on genotypic
stability are limited in grain sorghum. Hence, the
present investigation was undertaken with a view to
work out the genotypic stability for panicle
characters in grain sorghum Sirghuwm bicolor (L)
Moench).

MATERIALS AND METHODS

Twenty grain sorghum entries comprising of
fifteen varieties and five hybrids were evaluated T



