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PHOTOSYNTHETIC EFFICIENCY AND RELATED. FACTORS ON
GREENGRAM (VIGNA RADIATA (L) WILCZEK).
GENOTYPES IN RELATION TO YIELD

V. DHANDAPANI AND J. SAKHARAM RAD

Relatinnship existed among phetosynetehtic elliciency, clilorophyll content,” carbohy-

drate status, nodele numlbern nodule weight ond yiele,

The direct relationship of the zbove

characiers with yield brought oul their participation through nhutnsmtehtic efficiency.

Genotypic  variability has been
noted in respect of the vield and other
yield attributing characters Physiologi-
cal studies on photosynthetic efficiency
and related factors shall assist the plant
breeders in evolving desirable plant
type in crop improvement programme,
With the objective of making a compa-
rative assessment 15 genotypes of
greengram were subjected to evalua-
tion.  Dornhoff and Shibles (1970)
planned a series of experiments by
using Infra Red Gas Analyser (IRGA)
for providing possible evidence for the
natural differences in soybean in rela-
tion to photosynthetic efficiency, In
mungbean, leaf chlorophy!l content at
flowering stage had & high concentra-
tion associated with enhanced Net
Assimilation Rate (Anon,, 1977).

The pattern of distribution of ass!-
milates in soyabeans using "C was
elaborated by Stephenson and Wilson
(1977) involving movement of current
photosythnates directly from leaves to

pod. Photosynthetic efficiency has
been attempted in relation to Geen
gram Yield.

MATERIALS AND METHODS

Findings outlined in 1this article
were carried out during 1978-81 in the
Department of Crop Physiology, Tamii
Madu Agrl. University, Coimbatore-3,
The crop was raised during February-
April, 1980 (Summer season) under
irrigated condition. The fertilizers
applied were 25 kg N as urea and
50 kg P as supsar phosphate per hec-

tare. To bring out the photosyntehtic
efficiency end {related factors in 15
genotypes of greengram grouped as
high yielders (PIMS 4, €0. 3, 11/99,
ML 69 and Pusa Baisakhi), medium
yielders (T44, 114395, LAM GG 127,
ML 73 and 10/303) and low yjelders
(KM1, PH 6, ML 62, DM/2 and MH 1)
experiments were planned. For measu-
ring photosynthetic rate third leaf from
top was used, sampled at four stages
viz., vegetative, stray flowering, peak
flowering and harvest and the rate was
measured using an Infra Red Gas ‘Ana-
lyser (IRGA), model 225-213-8S Gas
Analyser, Hoddesdon, England employ-
ing differential measurement technique,
The contents of chiorophyll a, b and
total, were estimated following the
method of Yoshida et a/ (1971) at the
above stages. Nodules were counted
for each plant in each replication at
weekly intervals from 15 days after
sowing and design as [ (18); Il and
average was worked out. Correspond-
ingly, dry weight of these nodules was
estimated and expressed in. mg. The
vield per plant VIIi (64) was also work-
ed out and presented. Carbohydrate
was estimated by colorimetric method
described by Somogyi (1952).

RESULTS AND DISCUSSION

i Photosynthetic rate : At vegetative
stage the rate did not vary much bet-
ween the genotypes; whereas at stray
and peak flowering, high . yielding
genotypes alone recorded higher rates.
At harvestistage, the same tended to
decline. In the case of PIMS 4, 11,99
and ML 69, the decline at’ harvest was
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comparatively less than the previous
stage. Most of the differences were at
vegetative or stray flowering stage indi-
caling significance of photosynthetic
rate- al vegetative or stray flowering,
However, at the vegetative stage the
photosynthetic rates were not closely
associated with vyielding ability The
medium vyielders like T, 44 and low
yielder like KM 1 have also recorded
high rates. But, at the stray as well as
peak flowering stages most of the high
and medium yielders had their rates
compared to the low yielders. Net
photosynthesis generally increased prior

PHOTOSYNTHESIS AND YIELD IN GREEN GRAM

to pod filling irrespective of grain. Dor-
nhoff and shibles (1970), At the final
stage, because of the increased senes-
cnce of the leaves, the rates were seen
to decline. Tha high yielders mostly
maintained a better photosynthetic rate
when compared to medium or low
yielders. From peak flowering to har-
vest, however the photosynthetic rate
mostly coincided with the amount.nf
catbohydrate (Fig. 1) and its moblizi-
ation 1o the seed. This stalus assures
special significance it provides specific
information as to the capacity of indivi-
dual genotype and the groups to which
they belong to.

Fig. 1. Photosynthetic rate and amount of carbohydate in 15 Genotypes of greengram
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Teble-2 Number of nodules per plant in 16 genotypes of gresngram at chogen stages of growth.

Geaotype 1 1] i v W VI Vil Vil Yinldy
slages Plant (g)
PIMS 4 20 20 23 29 37 57 37 18 4.25
co 3 19 24 25 24 32 45 K 13 4.15
11/98 13 23 24 25 39 M4 36 23 3.80
ML 68 23 24 28 28 31 38 20 17 3.58
Pusa Boisakh | 14 2z 24 30 32 36 28 8 3.66
T 44 g 2% 23 28 30 27 21 14 2,30
11/395 10 17 pd | 24 a0 34 32 g 3.26
LAM GG 127 ] 165 22 25 25 34 29 13 3.9
ML 73 a3 21 22 27 an 34 29 12 316
10/303 3 15 20 23 24 3z 28 11 3.09
KM 2 7 17 19 21 28 27 g 2.83
FH & 2 16 14 16 25 34 24 B 2.56
ML G2 3 13 18 19 21 26 20 4 246
oMj2 2 1 18 20 21 23 24 5 2.38
MH 1 2 12 16 21 24 M 27 8 215
co - - — — R — —_ — 073

ii  Chlorophyll content (Table T1):
Components of chlorophyll were esti-
mated in leaf at four stages and ‘the
results showed clear trend. Regarding
chlorophyll ‘a’, it increased gradually
fram vegetative stage to peak flowering,
but subsequently decline to nealy half
the value. This was the pattern of
distribution in every gonotype. It was
evident in that the content of chloro-
phyll was higher in high yielders,
moderate in medium yielders and
comparatively low in low yielders.
The difference between the genotypes
was obvious at stray flowering, being
more pronounced at peak flowering.
For instance, in high yielders it ranged
from 0,547 to 0.721 malg, in medium
yielders from 0,518 to 0 664 mag/g and
in low yielders from 0415 to 0,477
maglg. Irrespective of genotypers the
content of chlorophyll *b* was lower
than chiorophyll “a’ at all the stages
sampled, at stray flowering, it was
possible to demarcate the groups with
reference to content of chlorophyll *b".
A Subsequently except for one or two
genotypes the rest of the members

could be identified to their respective
group from the value estimated. Total
chlorophyll content showed distinct
difference in value among high, medium
and low yielders. The estimation of
chlorophyll components clearly re-
vealed ‘that chlorophyll -a’, ‘b’ and
,total’ were more in high yielding group-
Bansal and Singh(1975) suggested that
chlorophyll tan be related to yield. The
chlorophyll status is supposed to enha-
nce the Net Assimilation Rate{NAR) in
mungbean(Anon, 1977) In the present
investigation also a relationship existed
between the chlorophyll components,
photosynthesis, carbohydrate and yield.

. Nodule number (Table 2) and
nodule wight (Table 3)

All the genotypes individually showed
increase in nodule number upto the 6th

stage or peak flowering and thereafter
recorded a steepfall. It was evident in
that all the members of the three groups

showed appreciable difference,in nodule
number at all stages. Taking into
account the data relating 1o the peak
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Table-3 Dry weight of nodules per plant (mg) in 15 genotypes of greangram ot chosen élqéhq ol-grawth

Genotyps I I i v v ooV Vil vilt Yieldf -
: Plant (g}

PIMS 4 a7 43 B8 100 @ 133 102 B3 428 '

co 3 a4 66 80 81 100 180 105 78 a41s

11/99 28 45 97 100 117 160 - 144 93  3.80

ML 63 37 50 5D 78 116 150 125 54 .358

Pusa Boisokhi a7 54 63 84 98 186 110 82  3.56

T A4 23 53 42 72 B2 147 93 38 330

111385 16 40 53 B3 82 124 100 36 326

LAM GG 127 ‘21 28 54 67 80 108 8y 38 319

ML 73 20 37 44 0 78 147 94 37 aas

10/303. 15 30 43 65 73 116 101 36 308

KM 1 0 13 42 59 62 73 0 30 2.82

PHE 16 18 19 52 67 100 3 a6 256

L 62 15 25 44 531 46 85 49 26 242

DM 2 12 37 39 44 57 69 84 30 238

MH © t2 35 44 56 60 7 55 28 215

con - — -

nodule number, the high yielders re-
corded from 36 to 57/ plant, the medium
vielders 32 to 37/ plant while low
vielders from 26 to 34/ plant. Again,
towards harvest the differences were
obvions. The genotype 11/98 at har-
vest gave the highest value of 23 no-
dules against 5 recorded in DM/2. Con-
sidering the nodule weight, the datare-
flected the same position as the number
of nodules. The maximum weight in all
the members except DM/2 was recor-
ed at Gth dstage which coincided with
peak flowering. The subsequent drop
towards harvest was rather very steep.
Irrespective of the stages, both nodule
number and weight were more in high
and medium yielders when compared
1o low vyielders. A progressive increase

upto sixth stage and subsequent decline
towards harvest was the general trend
in all the genotypes Lawn and Brown
(1974) in soybean also recorded high
nodulation at flowering stage and a
reduction thereafter.
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