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‘orrelation and path analysis of physiological characters in greengram
inder moisture stress in vegetative stage
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Abstract : Correlation and path coefficients were worked out for physiological characters
in greengram under moisture stress in vegetative stage., Leaf area, dry matter, relative
water confent, soluble protein, nitrate reductase aclivity, catalase activity and peroxidase
activity were positively and significantly correlated with seed yield. Proline confent
showed a negatively significant association with yield. The nature and form of association
with each other manifest by relative water content, soluble protein, nifrate reductase
activity, catalase activity and peroxidase activity with particular reference fo the
direction and magnitude and the direct and indirect effects where similar and resembled
each other. These five characters influenced the observed associations with the yield
through their direct and indirect effects and hence found important in the improvement
of greengram under moisture stress situations.

Key Words: Greengram, Moisture stress, Physiological characters, Correlation, Path
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ntroduction

Mungbean (Vigna radiata (L.) Wilczek),
therwise known as greengram is an important
:rain legume of the arid and semi-arid regions.
Jeing rainfed, the crop is prone to the incidence
of drought in any growth stage causing low
jield. Moisture stress effects on growth and
shysio-bio-chemical characters in greengram
:xposed to moisture stress in the vegetative,
lowering and pod development stages have
seen reported by Sadasivam et al. (1988) and
\nderson Amalan Kumar (1998). Characters'
ike leaf area, dry malter, transpiration rate,
eaf water potential, protein content, nitrate
eductase activity, peroxidase activity etc. have
een found to be important from the view
oint of drought resistance in greengram. A
:nowledge on the association of characters
ontributing to drought resistance with yield
ser se and the characters inter se together with
their direct and indirect effects on the observed
association with yield will help in formulating
suitable selection indices for drought resistance
in greengram and hence this study,

Materials and Methods

Ten different greengram genolypes were
studicd in a pot culture experiment during summer

1997 in the Department of Crop Physiology,
Tamil Nadu Agricultural University, Coimbatore,
in a completely randomized factorial design
with three replications. Normal irrigation was
given upto 15 DAS after which moisture stress
was imposed by means of maintaining the ASM
at 40 per cent for a further period of 15
days. Observations on leaf area (LA), dry matter
(DM), transpiration rate (TR), Leaf water potential
(LP), relative water content (RW), proline content
(PC), soluble protein (SP), nitrate reductase
activity (NR), catalase activity (CA) and peroxidase
activity (PO) were recorded just prior to termination
of moisture stress. Seed yield was recorded
al the time of harvest. Corrclation and path
analysis were carried out following the method
of Panse and Sukhatme (1961).

Results and Discussion

The correlation coefficients are furnished
in Table 1. The seed yield was positively and
significantly correlated with LA, DM, RW, SP,
NR, CA and PO offering scope of improvement
in yield through selection on physiological and
biochemical characters. Both TR and LP showed
non-significant negative association with secd
yield, PC was negatively and significantly correlated
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Table 1., Correlation coefficients for morpho-physiological characters in greengram under MOISIUTE siress

in vegetalive stage

SP NR CA PO SY

DM ™ LP RW

A 0.90%* 0.9 007 098** -001*  003**  084%+  094** 0.74** 086*
lﬁhﬁ 0.01 043 092+ .085*  0.88**  081*+ 0.78** 0.68** 0.8
TR -0.12 0.17 0.03 0.13 0.17 0.11 006  -0.2¢
LP 009 008 035  -055 002 -0.12 0.2
RW . N0+ 092**  0.86**  090** 0.71** .0.89*
PC L0.89**  .076% -0.90%* -0.75 -0.89*
SP 0.89t*  0.87t* 0.82%* 0.88*
NR 0.77%*  0.70** 0.75%*
CA 0.82** 0.74*
P'D [}_54#:

** Significant at 1% level

Table 2. Path analysis showing the direct (bnld} and indirect effects of morpho-physiological characters,
in greengram under moisture stress in vegetative stage i

LA DM TR LP RW PC SP NR CA PC |
LA 021 -1.37 0.18 0.45 0.13 0.03 237 0.64 -1.26 L0500
DM 019 -1.53 -0.01 1.19 0.12 0.03 2.25 0.62 -1.05 0.4(
TR -0.02  -0.01 -1.91 0.33 0.01 -0.01 0.33 0.13 -0.14 0.0~
LP 0.04 0.66 0.23 2,74 -0.03 -0.01 -0.90 -0.42 0.03 -0.03
RW -0.21  -1.40 0,13 0.53 0.14 0.33 2.33 0.66 -1.21 0.48
PC 0.19 1.30 -0.06 -0.21 -0.13 -0.03 -2.27 -0.57 1.21 -0.51
SP 020  -135 -0.25 0.97 0.013 0.03 2.55 0.69 -1.17 0.55
NR -0.18 -1.24 0.32 1.51 0.12 0.02 2.28 0.77 -1.04 0.48
CA 020 -1.20 -0.20 0.06 0.12 0.03 221 0.59 -1.35 0.56
PO -0.16  -1.03 0.11 0.34 0.10 0.02 206 0.54 -1.10 0.68

Residual effect R = 0.004

LA = Leaf area (cm® plant'); DM = Dry matter production (g plant'); TR = Transpiration rate (ug H,O cm’ ’}
LP = Leaf water putcntml (-MPa); RW = Relative water content (%); PC = Proline content (pmol g*);
SP = Soluble protein (mg g"); NR = Nitrate reductase activity (umol NO, R'g");

CA = Catalase activity (x 10 ecnzyme units g‘ min’');

PO = Peroxidase activity (enzyme units mg" protein); SY = Seed yield (g)

with seed yield. Patil er al. (1996) reported

a positive and significant association of DM

with seed yield in greengram under saline water
irrigation. Positive and significant association
of DM with seed yield was observed by Maloo
and Sharma (1987) in gram, Leaf area duration
was positively and significantly correlated with
seed yield in greengram (Patil et al. 1996).
The association of leaf area with pod yield
in groundnut was observed to be positive and
significant (Chhonkar and Kumar, 1987; Arjunan
et al. 1996). The observed negative association
of transpiration rate with yield is in tune with

the findings of Arjunan er al. (1988) and Arjunan
et al. (1996) in groundnut.

As for the associations among the characters-
it was observed that LA with DM, RW, SP,
NR, CA and PO; DM with RW, SP, NR, CA
and PO; RW with SP, NR, CA and PO: SP
with NR, CA and PO; NR with CA and PO:
and CA with PO were all positive and significant.
Five characters viz. RW, SP, NR, CA and PO
appeared to function as one unit as if these
were closely linked. When improvement is sought
to be made on any one of the above five
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haracters by selection, it is likely to result
n simultaneous improvement of other characters
long with seed yield. The form of associations
n direction and magnitude, shown by each
f these five characters with yield and within
hemselves and the mutual direct and indirect
ffects exerted through each other were similar
a nature suggestive of resemblance of uniformity
n physiological functions of these characters.

The results of path analysis are presented
n, Table 2. Soluble protein had the highest
jositive direct effect (2.55) on seed yield, followed
w NR (0.77), PO (0.68) and RW (0.14). The
irect eilects of all the other characters were
inly negative. The indirect effects of NR, PO
Ind RW through SP were all positive. Similarly,
te indirect effects of SP, PO and RW through
‘R; SP, NR and RW through PO and SP,
VR and PO through RW were all positive
\ind fairly high. It was apparent from the above
hat the characters like SP, NR, PO and RW
vere very much important in selection programs
ior drought resistance and high yield in greengram
under moisture stress situations. These characters
were highly inter-related with each other through
their positive associations.
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