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STUDIES ON STABILITY FOR YIELD COMPONENT CHARACTERS
AND CORRELATION OF STABILITY PARAMETERS IN COWPEA
(Vigna unquiculata (L.) Walp)*

G. KANDASAMY®,

5. RAJASEKARAN®

and M., KADAMBAVANASUNDARAM®

In any breeding programme, It is necessary to screen and jdentify phenotypically
stable genotypes which could perform more or Jess unlformly under different environ=
mental conditions. In view of great significonce the present study wes under taken
to investigate the stability of yield and component choracters in cowpea. Since the
ssgociation between stability parameters of vield and its components furnish infor-
mation subjected to environmental variatipns (Jatasra and Paroda, 1981), an attempt
was also made to compute correlgtion coefficients between stability parameters of

vield and component characters in cowpes,

MATERIALS AND METHODS

A total of seven promising cul-
tures and three related cultivars in
cowpea with different geographic ori-
gin was assembled. All the ten
genotypes were studied in nine.diffe-
rent environments. The environmznis
were created by sowing experimental
materials at different dates, using three
levels of nitrogen (0, 25, 50 kg/ha) in
unilocation. All the plots received
P2 05 at 50 kg/ha uniformly and both
nitrogen and P2 Os were applied basa-
lly. The exﬁarimant was conducted
at Nationel Pulses Research Centre,
Vamban, Pudukkottai in a randomized
block design replicated thrice. The
experimental plot consisted of six rows
of five metre each in each replication,
A ‘spacing of 45cm between rows

and 15em between plants in the row
was adopted. Uniform irrigation, pl-
ant protection and cultural operations
were fnl!pwed in all the environments
of the trial. Observations were rec-
orcded on clusters per plant, pods per
plant. pods per cluster, pod length,
seeds per pod and vyield per plant.
Following the methodoligy of Eber-
hart and Russell's model (1966) sta-
bility parameters were estimated.
Correlation coefficients were computed
in usual manner among different sta-
bility parameters mean, bi and Sdi-2
for yield and yield components.

RESULTS AND. DISCUSSION

The analysls of variance showed
that the environmental differences

were highly significant, indicating
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Janunry, 1985)

diverse type ot environments (Table 1),
The ‘genotype. differences were also
significant. The mean square due to
regression (linear component of G x E
interaction) was significant for pods
per cluster, pod length, seeds per pod
_ancl_ 100 grain weight. This indicated
that the genotypes difiered in  their
regression on the environmental index.
The non-linear component was also
significant for the above traits, indi-
cating that the prediction of all the
genotypes ineluded in
study was rdther not possible.  Simi-
lar results have been reported by
Faroda and Hays (1971) and Henry
and 'Daulay (1983) in barley and
clusterbeans respectively.

- The genotype x environment (lin-
ear}y component was not significant
for pods per plant, clusters per plant
and vyield per plant, but the pooled
deviaticn was highly significant which
showed that the response of geno-
types being studied was not predic-
table and non-linear components play
an important role in the development
of these characters. Bhatade and Bhale
(1983) have reperted similar results
in coticn,

Three parameters of stability, na-
mely high mean value, regression co-
efficient (bi) and deviation mean squ-
are (Sdi-2; were considered desirable
criteria for identifying a stable genc
type. The mean performance of the
gendwpes and the stability parameters
of yield and vyield components are
presented in Table 2. All the ten gen-
otypes did- not exhibit uniform res.

tha present

11

IELD .STBILITY IN COWPEA

ponse and.slability patterns Tor all the
characters. The genotype C.152 was
stable for pods per cluster and seeds
per pod. KC.195 was stable for pods
per cluster pod length and seeds per
pod. The genotypes Co. 4, CaVu , 2,
KC.15 and V 87 were stable for pod
length and seeds per pod. CoVu.4
was sfable for pod length None of
them was stable for yield per plant.
In each genotype, three or more co-
mponent characters were non-stable
and perhaps contributed to the abs- .
ence of yield stability in all the geno-
types. That the components are easily
upset by environmental changes may
be the main reason for breeding a
stable genotype in pulse crop in gene-
ral. It will be interesting to study
the hybrids of genotypes with stabil-
ity for different yield components and
their influence on vyield stability.
Among ten genotypes investigated
Co.4, CoVu 4 and KC.195 were above
average in mean performance with
average response to different envir-
onmental conditions for yield.  Altho-
ugh they are not stable, they can be
expected to vyield moderately on
an average.

Simple correlation studies on dif-
ferent parameters of stability between
vield per plant and yield components
indicated that when mean is taken
there is positive correlation between
vield and pads per plant, clusters per
plant, pods per clusters, pod length
and seeds per pod (Table 3). When
bi of these component characters
and bi of vyield are examined for
correlation, correlation between yield



[Vol, 72 No, 1

KANDASAMY at al,

...Eccu
£E6H'0 SLS0°0 6LL°0 108'0 Z619°0 £999°0 aks
Cralt 1Sy L6'S W
L6700 ragLz oLt +s8LT°0  695¥°L 9v'v «+9200°1 LS8Z°L vE'S G6L°OX  'OL
#28950°0 DSLYLZ £8'0  «eLLGT'E  vEZI'L 96°1 exl0BLZ 8LYO"L £E'Z 3N0-9L8L°XAL 6
e ¥290°0 gL'l EEL «=LGEQ LOSC'0 LOY «-8EZL |8¥S°0 6'S L8 A ‘8
L1000 0850 571 #«8098C°8 BOLL™L LLL s VBE'LL 869Y°C 901 861 " O% ‘L
«LLLO'C OpTLL ST  «VB8LL  BLLLO YrE ««EOV'E £08E°0 \zy SL°O% 9
LL00'0  Bgoty o 0E'L  «elZEO'L  BLIS'L zvr's «+6G9E"L 866E°L 069 v AAOD 'S
«:£20°0  PE8L0—  £E°L ««£28'L  §8L0°0— 8L'T  «sEOLB'T pLZO0—  SLE Z'0A0D P
»00'0  @L0ZS0 6E°L  «4685L°0  LPOE'L gy «+9GEE'0 909E'L 859 00 g
v00'0 DzZeze'o 82 ««BLLE'0  ZGLEO ve'S «s00Z¥' L 0SEE’0 9’9 £°00 Z
SL00°0 925°0 et « 1S90 22980 LE'S A 0LLI6'0 589 r-T s B
_ps I ueaw PS 1q ucay 1PS 1q ueapy
“. z- [ sadAjousn “ON"1S

1818nja 1ad spog

1ueld 1od si1a3sn|)

iuepd Jsad spod

sjusnodwos piotA pue piotdA jo siojoweled Ajriqeis

T Javi

12



YIELD STARUITY iM Frisoes

anuary. 1985)

WA Jdad | e juesiubis .,

iuan Jesd g 1B Jueoyjubig

IPS 104 3581 4,

TUEINIUEIS AlUn Wolj uonemap W

4, 1o} 1m91 1,

z-
GLEY'D PELLD S90¥°0 65810 €S81°6 D6LZ O L86i'0 vLZz'0 "33
vE'S LO1L BZLL LT Fl .
»«L8ZL'l B6S00 SY'S +46ZZL°0 89S0 §o°LL == PGEE'0 VLS50 6T 0L DGZELD  DETIP O -LLEL E6L°9X 0
««l0Z¥'8 S6ST'L LE'E ..SE00°0 E¥BLL £6°7L +»ELBBL ETES'L BE Ll 2L897°L. WOEEE’L 0G'7L IIOILSLXAL 6
exslL1°T 0SSL°0 B8'S .«lEPT'0 ZEOEO 640L  CEEOD 6Y08°0 Z6'0L- ZBELC BIBE'L £8'€L LB'A 8
+G0BE'EL SES6'L S¥OL «.1Z80°L WLLFEE FA'EL 1BOOO BSYL'L %96 +89L°0 W_nwma £r'gl 86L°0U L
++£8B0C " GLIS0 PLE «.BLO'0°  ES0'0 BO'LL  iZZzE O LLOT'L E00L  BEOZ'O - iS6°0 OP'EM SL°% 9
= PSES'T BOBS'L 6L'6  4xS6LT°0 SO060'L ¥LLL 9GLL0— TLOPSL PO'EL 28010 BZoL°L Yoot r'naeD g
~«Z1E9'F  BLO'D 0LV 4480020 MOGEL'D 99'6 SteE’n 9L0L'0 BEEL  LOLZ D BCEG0 L¥'GL A0D ¥
+SESY'L VZBE'L LOB .l0SL'0 95B6'0 E£L°0L ZPEOI0O—  BELO'L SZ'TL . BLLLD SEELTL Z0'Gl +03 g
WELLLD BLLLO 959 ..lL50°0 9ZL9°0 ZSE LYEQO— WITOLS'0 £ZLL  SH000  TPEDS0 L8'cL €03 T
i#PLEE'0  WZB O L9°0  44BE900 L6190 ZOG BEI0'0 ZOLL0 ETLL 89V0'0— @IvES O E£9'EL £5L°3 71
py g uealy ps . g ueew IPS L] e ipg iq ....:......___."_.“_ .
z: Z- : (i R e
pod Jad spass Emr.w..._ P

‘quegd Jod praiy

ytasa uiein ool

a0



KANDASAMY et al. (Vol 72 Na. 1

TABLE 3.  Carrelation coeliicient among means of different characters

Pods per Clusters per Pods per  Pod  Seeds per 100 grain  ‘Yield per
El.Mo.  Charaoters

plant plant cluster length pods weight plant
1. Pods per plant 1000 0.956%* 0.372% —0.701% 0144 —0.082 0,849%*
2. Cluster per plant 1.000 0.610% 0.069 .11 —0.040 0.903*%*
3. Pods per cluster 1.000 0,3254¢ 0,064 —0.32G%** (.578**
4,  Pod length 1.000 0.8094% 0. 00 0.335%
G. Seeds per pod “.009 —0,208%  0.345%%
6. 100 arain weight 1.800 0.136
7. Yield per plant 1.000

# Sipnificant at 5 per cent &* Significant at 1 per cent

TABLE 4 Correlation coefficients among bi's of diiferent characters

ods per Clusters per Pod Pod  Seeds per 100 gialn Vi
SI.No.  Characters rocepar e per oospar  Te eeds per 100:grain  Yield per

plant plant cluster length plant waialit plant

1. Pods per plant 1.000 0.785%*  —D0B2 —0,078 0.248 0.732* 0,825~
2. Clusters per plant 1.000 0.157 —0.015 0.336 0.678% 0,764
3. Pods per cluster 1.000 0.415  0.209 0.078 0.013
4. Pod length 1,000 0.687*  0.226° 0,195
5. Seeds per pods 1.000 0.572 0.503
6. 100 grzin weight 1000  0,737*
7. Yield par plant ) 1.000

* Significant at § per cent ®& Significant at 1 per cent

TABLE & Correlation coefficients among Sdi*°s of dilferent characters

Pode per  Clusters pec Pods per Pod  Seeds per 100 grain  Yield per
plant plant o cluster length plant weaight plant

51 No. Characters

1. Pods per plant 1.000 0.862** 0176 —0.023 —0.161 0.768*" 0.77 3%+

2 Clusters per plant 1.000 --0,088 0.223 0.059 D.840% 0.863%=
3 Pods per gluster : 1 nAn 0.473 0587 0.085 0.067
4. Pod langth 1000 0.801* D382 n.411

5 Seeds por pod ' 1,000 0177 0.225

a 100 grain weight 1.0;’.1[} D.Bgate
7 Yield par plamt 1.000
* Signiticont at 5 per cent = . e 5ignlfin:;n| at 1 por cont -
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and pods per plant, clusters per plant
and 100 seed weight only were signi-

ficant (Table 4). Similarly when the
-2

sdi .are correlated, only the same

three component characters are corre-

lated ‘with vyield (Table 5). But the
' 2

bi-and the Sdi value of pod length
and seedsper pod are nol correlation
ar-

with bi and Sdi value of yield. Only
in. these two component characiers,
based on cstabilily parameters, six out
of ten genotypes are steble. For the
other two characters namely pods
per plant and clusters per plant, which
showed significant correlation with
yield in their mean, there is no stable
qenotype. Apparently the lack of sta-
sility for the traits pods per plant,
slusters  per plant and 100 seed
~eight has resulted in the non-stability
of yield. But stability for pod length
and seeds per pod has not influenced
the stability of vyield. This indicates
that stability of thase two component
characters need not necessarily lead
to stability for yield. Stability for
pods per plant, clusters per plant and
100 seed weight appears to be more
imporant for stability of vield in
cawpea.

in cnickpea (Mehra and Rama-
nujam, 1978 and Mehra ef a/., 1980)
observed that the most important
component for yield stability was the
number of pods per plant and number
of seeds per plant. In pigeonpea,
pod length and grains. per pod appea-
red to be stable yield components
(Jagshoran of e/, 1981). Bains and
and Gupta (1974) also observed lack
of relationship among. the stability

15
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parameters of yield and its compo-
nents in wheat suggesting indepen-
dent genetic macharism controlling
their response to environmental wvari-
ation. Therefore any generalization
regarding stability . of a genotype
based on the stability of component
characters appear to be untenable,
Yield stability appears to be a more
complex character with certain com-
pensatiecn mechanism which needs
further investigation.
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