i;m_»._ﬁ'!h;ahq yleld of rice fallow green gram as influenced by methods of sowing, stubble ..... 409

recorded “only 3.04 g. Foliar application of ‘N
-and P-through DAP may be effective in extending
the maturity period by delaying senescence ie.,
increased leal area duration, which ultimately
reflected in number of seeds and test weight
through translocation of more quantity of metabolites
as reported by Patel er al. (1984).

Yield

- - Dibbling in rice stubbles with stubble mulch
(M,) produced - higher grain yield of 593 kg
ha' which was 28 per cent more than relay
sowing. Optimal plant population evenly distributed
over the land surface resulted in greater . LAI
which inturn produced increase in yield under
dibbling (Kumar et ‘al. 1992). Application of
basal and foliar nutrient increased the grain yield
by 37.5, 20.7 and 22.5 per cent over control,
basal N and P fertilizer only and DAP spray
respectively: Foliar application of DAP might
have created a positive source - sink gradient
of photosynthates translocation resulting in increased
yield attributes and yield of green gram under
rice fallow condition.

Economics

Higher grain yield of green gram under
rice fallow condition was noticed in dibbling
with stubble mulching combined with basal
application of N and P fertilizers and two per
cent DAP spray twice (MS,) led to increased

net return- as compared lo other treatments. But

the net return per rupee invested was higher

undeér dibbling and stubble mulched with lwo
per cent DAP alonc sprayed plots (M,S.) since
the involvement of higher cost lowards basal
N and P fertilizer to the f{ormer treatment.
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Stability of yield and its components in black gram

C. NATARAJAN

Agricultural Research station, Pattukkottai - 614 602, Tamil Nadu.

Abstract : Sixty five genotypes of black gram consisting of fifteen parents and their fifty hybrids

were evaluated for stability in four cnvironments differentiated by locations.
E interaction were significant for clustersiplant and pods/plant,

non-linear components of G x

Both linear and

while only non-linear component was significant for grain yicld. The study ol stability parameters

revealed that the parent T9

environments with desirable high mean yicld. (Key words

Seed yield is quantitatively inherited character
and there is considerable interaction between
genolypes and environments. Some of the crop
varieties arc widely adapted, whereas others are
not so. Multilocation / multi-environinent testing

and hybrids ADT 3 x TAU 5 were found

to be stable over the
Black gram, Yield stability)

of genotypes provides an opportunity to the plant
breeders to study the adaptability of a genotype
to a particular enviromnent and also the stability
of the genotype over different environments. The
genotypes % environment interaction is of major
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importance to the plant breeder in developing
improved varictics. In the present study 65
genolypes have been evalvated for identifying
stable genotypes in -blackgram.

Materials and Methods

Sixty five genotypes comprising of 15
parents and their resultant 50 hybrids obtained
through L x T mating design were ecvaluated
during kharif 1996 under four environments
differentiated by locations viz., Millet Breeding
~ Station, Coimbatore (E1), National Pulses Research
Centre, Vamban (E2), Agricultural Research Station,
Pattukkottai (E3) and Coconut Research Station,
Veppankulam (E4). The trials were conducted
in randomised block design replicated thrice in
cach environment. Each genotype was sown
in single row of 1.5 meter length with a spacing
of 30 X 10 cm. Observations were recorded
on five randomly selected plants per replication
in each hybrid and parents in all locations for

Table 1. Analysis of variance for stability

C. Natarajan

three characters viz. r.:iustcrsfpinnl pods/plant, and
seed yicld / plant. The data were “analysed -for
stability as per the method suggested by Eberhart
and Russell (1966).

Results and Discussion

Pooled analysis of variance (Table 1) revealed
significant differences among the genotypes and
environments used in this study, Significant mean
sequare due to environment + genotype X environment
interaction showed differential response of genotypes
to the changing environment. Singh.er al. (1994),
Kandaswami (1995) and Manivannan er al. (1997)
reported similar findings in black gram.. Both
lincar and non-linear components of G X E
interaction were significant for cluster/plant and
pods/plant indicating that the genotypes
responded linearly to environmental changes in
respect of these characters. - The. non-lincar
components were significant for all the characters
studied,

Mean squares
Soloe ot Clusters/plant Pods/plant Seed yield/plant
Genotypes 64 45.57%* 232.29%= 23.64%*
Environment + 195 23.54 116.35 5.36
(Genotype x Environment)
Environment (linear) 1 3148.75%* 16219.01%* 433.5]%=
Genotype x 64 0.89% 48.09%+* 2.64
Environment (lingar)
Pooled deviation 130 6.22%* 25.64%% 3.41%*
Non linear : lincar 1:0.63 1:0.52 1:1.29
* Signfiicant at 5% level ** Significant at 1% level
Table 2. Environmental index for three characters
Environments ,
Characters
E, E, E, E,
Clusters/plant -2.54 5.64 0.08 -3.18
Pods/plant -2.76 13.32 -322 -7.36
Seed yield/plant 0.20 1.51 0.36 -2.06
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i 'ﬁﬁlé_':ﬂ_tl';'ﬁt#hility paramelers for different charactees

L B

Clusters/plant : Pods/plant Seed yield/plant

Geno -

G Mem b S4 Mem b S, Mem b §¢
.Co5 1267 040  6.65** 2756 055  77.89%*% 625 006** 504+
~ADT3 1378 051 092% 3134 070 033 751 099 019

ADT4. 1232 052 2004 2877 039 749%% 687 065  075*

ADTS 1292 011 10.04%* 2926 003 3544 779 038 331+

Vamban 1 1482 090  -0.05 3279 100 1399% 855 | 149 003

Pant U 30 1506 069 331* 3341 083 14l 831 108 1.46**

T9 1534 038 3.85% 4148 067 082 . 1042 061 0.0

PDU 10 1140 L1806 2945 112 074 674 098 023

PDU 104 1228 073 0.3 2973 098 074 622 087  1.16*

T™MV 1 1508 070 073 3445 091 190 868 087 . 032

TAU S 1597 083 182 3501 078 1205* 886 069 23] **

TAU12' 1331 103 10.5** 2854 108 4223 677 150 2.0d*

WBG 57 1368 078 0.4 3380 084 408** 742 085 039

VB 3 1121 040 380 2741 046  2047% 728 102 120*
. VB 20 1604 065 044 %11 075 LI9 881 128  041*

Co 5 x TAU 5 1452 LIS 1310** 3423 155  1072** 839 267 1228%*

Co 5 x TAU 12 1294 120 1831 %+ 2964 136 85.79%* 730 1.86* 13.4d*

CoSxWBGS?T 1695 LIS 390 3226 150 T2.07** 967  226%* 7T44%

Co § x VB3 1230 061  9.69% 2825 094 8871 % 738 1.03* 894%
. Co 5 XVB 20 1574 122 139* 3610 144 1040%* 977 169 014

ADT 3 x TAU § 1906 095  3.76% 4427 106 3833* 1155 064 014

ADT 3 x TAU 12 1301 155 5.54% 1203 127 1213 137 143 051

ADT3xWBGST 1774 129 062 3833 101 480% 84 123 0.2

ADT3x VB 3 13.16 180 7.27** 2972 156 533 659 1.30*  0.61*

ADT 3 x VB 20 1691 159 2.13* 4052 193  1478** 953 216 11.81%

ADT 4 x TAU 5 1433 062 241 % 3227 059 408 671 079 050

ADT 4 x TAU 12 13.97 0.44 1.27%* 2950 073 19.00+* 582 -0.05  0.65*%
ADT 4 X WBG 67 1451 - L34 6.90** 3351 101 19.12% 729 032 220+
ADT4x VB3 16.63 0.26  30.43* 3395 044 2.36%* 712 <001 633**
ADT 4 X VB 20 16.12 0.74 397% 3688 074 4700 816 010 248*

ADT 5 x TAU § 1230 162 6.28%* 2739 144 436" 566 065 146
ADTSxTAUI2 1329 106  520% W62 108 IS8T** 585 110 267
ADTSx WBG 67 1325 102 1.66* 3100 086  490% 645 048 213+
ADT5xVI33 1772 002 2404%* 2966 026  645% 871 -0L.62*% 7.05%*
ADT 5 x VB 20, 1329 152 4.82% 57T 161 460%* 7676 046 003

Contd...
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Vamban | x TAUS 1549 125 471 3322 141 63I* 852 069 1864
Vamban |x TAU 12 1582 157 208% 3499 157 390** 806 167 475%
Vamban | x WBG 57 1339 LIl B03*- 3638 120 2224** 934 072 102
Vamhan 1 x VB3 1534 049 1138t 3448 027 5839** 835 03 9.98™
Vamban | xVB 20 1763 099 2200 4077 064 13833** 937 062 1448

PamU30xTAUS 1829 © 147 1.44%* 4326 LI0  6934%* 1103 170 1444

PamU30xTAU 12 1254 076 0.0 2967 088  954** 639 044 000

Pant U 30 x WBG 57 1458 071 020 414 089 075 716 034 1.99%
PantU30x VB33 1449 120 413 3030 116 217 658 073 D25%
PantU30xVB20 1505 090 -020 3607 095 2185 951  1,29%  421%
T9 x TAU § 1899 028  21.16%* 4628 065 006 129 082 007

T9 x TAU 12 1527 100 396% 3199 174 2244%¢ 688 151 3304
T9 x WBG 57 1516 124 177 3429 140 2342+ 7183 122 435
T 9 x VB3 1372 092 2885 369 096 19163** 799 146 1302+
T9x VB 20 1338 L18  762*s 3274 162 21 749 079 071 **
FDU 10 x TAUS 1232 050 4.6 3039 055 2266** 635 038 309+
PDUI0 x TAUIZ 1518 148 448%* 363 123 1681%* 664 LI0  215%
PDU10x WBGS7 1548 091  0.53 3464 085 527** 736 063 344
PDUI0 x VB3 1707 214 276%* 3352 160 188 798 182 1L10%

PDUI0X VB 20 17.99 1.56 3.36%* 3883 067 23.79% 886 102  058**

PDU 104 x TAU 5 18.83 1.14 4.18%* 39.6 0.65 0.03 1108 170 9.40%*

PDU 104 x TAU 12 14.52 0.74 3.07** 317 080 029 700 067 - 1.60%
PDU 104 x WBG 57 1491 1.13 2.34%+ 488 103 4193+ 742 093 129
PDU 04 x VB 3 17.04 132 <011 3485 172 11.06%* 837  Le7  1.90%

PDU 104 x VB 20 15.51 101 4.7+ 3352 102 1541% 803 115 - 1.38%

TMV 1 x TAU § 17.67 097  23.27** 3906 044 5947+ 1025 069 694
T™V 1 x TAU 12 13.62 122 2.82% 2084  0.82 6.37** 692 055 004
TMV 1 x WBG 57 1344 1.40 7.24%* EIND! 1.35 330% 784 147 1.92%

TMV 1 x VB3 ‘12,88 211 7.33%* 2805 176 1.99 713 184 1.98%
TMV 1 x VB 20 14,10 131 1.90** 3097 128 32.45** 839 113 (32
GM 14.82 33.66 7.98
SE 1.44 . 292 1.01

* Significant at 5% level ; *#+ Bignificant at 1% level
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- -, The environmental index (Table 2) cal-
culated as deviation of the mean of all genotypes
at pnm:u!ar environment from the grand mean
over the environments revealed, E , (National Pulses
- Research Centre, Vamban) mrmrde-:l the substantial
‘increase in the value of environmental index
for sced yield and other characters, so the location
E, proved to be the best environment to realise
:ncrcased seed yield,

Esnmmr.s of mean performance (x), regres-

sion coefficents (b ) and deviation from regression
(Sdi). of sixty five genotypes for clusters per
planl podsiplant and seed yield are presented
in Table 3.

. In considering the stability of genotypes,
the three stability parameters viz., the grand mean
“over the environments, the regression. coefficient
and squared deviation from the regression were
considered to be important. The regression
coefficient around unity and the deviation from
- regression around zero indicate that the genotype
possessing these attributes are stable over the
_environments,

Simultaneous consideration of these three

parameters the parent T9, hybrids ADT 3 x TAU
5 and T9 x TAU 5 possessed higher mean
- performance than the population mean plus 2
SE (10.218/plant) coupled with non-significant
unit regression and least deviation from regression
for seed yield. Similarly the ADT 3 x TAU
5 for clusters/plant, and the parent T9 and T9
x TAU 5 for pods per plant showed desired
stability parameters with high mean for respeclive
characters.

Among the stability parameters, the
potentiality of a genotype to express greater mean
over environments is the most important parameter,
since the regression coefficient and deviation
mean ‘squares may not be of any practical utility
if the genotype is potentially weak. In the
present study, T9, ADT 3 x TAU 5 and
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T9 x TAU 5 possessed stable performance over
the environments with desirable mean above the
confident limit of 2SE. Similarly ADT 3 x
WBG 57 for clusters/plant and T9 and
T9 x TAU 5 for podsiplant were stable with
high mean.

As a whole, when all the three parameters
were considered, the parent T9 and the hybrids
ADT 3 x TAU 5 and T9 x TAU 5 recorded
stable performance over the environments with
high seed yield which are worthy for exploitation.
However, there is no direct exploitation of the
hybrid for general cultivation. In blackgram the
high mean yield and phenotypic stability of the
adaptable hybrids are expected to be inherited
to their progenies (Malhotra er al. 1971).
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