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ABSTRACT

The effect of alicration in source through defoliation or shading or the sink  through
deflowering on yicld and associated parameters was studied on black gram cv. T9. The data indicated
greater source below six node helps in betler nodulation and N content, while the leaves above
seventh node influence pod yield, Deflowering revealed that there was competition for assimilates
between growth of nodules and developing pods. The decrease in yield under low light was due to a
deciease in DMP due to poor photosynthesis, The investigation suggests existence of possible
limitation of source in delermining the yield of black gram.
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It has been observed that partial defoliation
often causes reduction in seed yield. The
importance of flower " produclion and seiting needs
a special emphasis as many grain legumes are
prone to high flower and fruit shedding, Further, it
was observed that leaf nitrogen is remobilised for

seed development and thus. causes a decline in’

photosynthesis and limit the yield of grain legumes
(Minchin ef al, 1981). A comprehensive and
critical information on the physiological basis of
dry matter accumulation in relation to source - sink
is limited. Thus, a detailed study was carried out
on the physiological analysis of source-sink
relationship in black gram.

MATERIALS AND METHODS

A field experiment was conducted during rabi
1987 under irrigated condilions at the Sri
Venkateswara Agricultural College Farm, Tirupati,
Andhra Pradesh (13 °N, 79°E). The experiment
was laid out in a randomised block design with
four replications following recommended doses of
N and P. Photosynthetic rate, chlorophyll content,
leaf nitrogen, nodulation and dry matter
production (DMP) of black gram (T9) were
determined at 15, 30, 45 and 60 days after sowing
(DAS) under normal and low light intensity
conditions. Seed. yield and its components were
computed at maturity,

The effect of deflowering was studied by total
or partial removal .of flowers as and when they
appeared. Flowering was first noted 30 DAS and at
maturity plants had about ten nodes each. The
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treatments include (i) control (i) all flowers
removed (ii1) flowers of sixth node and below
removed and (iv) flowers of seventh node and
above removed. The data on nodulation, phot
osynthetic rate, DMP, chlorophyll content, leaf
nitrogen and leaf area were taken at 45 and 60 DAS
and yield and yield components were determined
at harvest.

The source was altered wusing muslin cloth
shades and by defoliation treatment. The muslin
cloth which allows 50 per cent of sunlight was
selected. The light intensity was measured with
the help of Luxmeter. The defoliation treatments
were initiated at 30 DAS. This included (i)
control, (ii) complete defoliation, (iii) defoliation at
sixth node and below and (iv) defoliation at seventh
node and above. The data on nodulation, Jeaf area,
DMP and seed yield were taken at 45 DAS and at
maturity respectively. ' :

Photosynthetic rate of the uppermost fully
expanded leaves was determined and expressed as
mg of CO2 per cm” leaf area per day. Oven dried
leaves were used for N estimation (Jackson, 1967).
Chlorophyl] content (Witham ef al,, 1971) and leaf
area (Waston and Watson, 1953) were determined.
Nodulation was studied by determining the number
and weight of nodules. The data were subjected 1o
statistical analysis (Panse and Sukhatme, 1978).

RESULTS AND DISCUSSION

The data (Table 1) indicated that nodulation
was increased uplo early pod filling stage and
decreased later. The decrease in nodulation after
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“Tahle 1. Effect of low light intensity on photosynthetic rate, chlorophyll content, leaf nitrogen and nodulation in black gram

{ev. TH)
Days after sowing ‘ _
Characters 15 a0 45 60  Maturity = 45 60  Maturity 45 60 - Maturity
Normal light Low light CD at 5%
Photosynthetic rate :
(mg CO; e da.)'"} Jg82 7472 5033 | 2960 1449 2780 1786 1124 855 574 341
Chiorophyll content ! '
(mg gL £, wi) 169 255 20 141 093 235 178 123 0020 092 . 012
Leaf nitrogen ! .
(% on dey wi. basis) 2.40 329 3.05 201 1.95 255 1.96 1.53 0.15 0.15 0.15
Nedule numbr per
Sive ity 29 - 75 . 102 47 57 28 9 19 8 4
Nodule weight . -
(e/five plants) 0.03 0.08 0.19 0.09. 0.02 008 - 004 0.01 l.'l.‘.?! 0.02 0.01
flowering may be attributed to increased demand The data on deflowering (Table 2) revealed
for assimilated by the reproductive structures and  that complete ‘deflowering . increased nodule

also  due to senescence of lower leaves which
appear to be principal contributors of the energy
requirement of nodules. A decline in chlorophyll
content, photosynthetic rate and leaf N was also
observed after 30 DAS, possibly due to the
remobilisation of leaf nitrogen for pod and seed
development. Similarly low light affected growth
and yield components. Significant reduction in seed
yield (48.6%) was partly due to decreased pod
number (33.3%) and low number of seeds per pod
(15.1%) under low light (Table 3). Harvest index
was also reduced due to low light intensity which
may be attributed to more reduction in seed yield
(48.6%) than in dry matter production (42.8%).
However, low light increased chlorophyll content
indicating as an adoptation in plants under shade-
(Table 1). Similar reports were made by Cooper
and Qualls (1967).

number and weight indicating in the absence of
reproductive structure the source organs act as as
sink. Furthermore, removal of flowers sixth node
and below increased nodulation than frém seventh
node and above indicating the - potential
contribution of effective leaf area for nodule
development. Deflowering increased the leaf N
and chlorophyll content and delayed the leaf
senescence., The leaf area was more in completely
deflowered plants followed by partially deflowered
and control plants. Partial deflowering reduced the
seed yield due to reduction in pod number. How
ever, 100 - seed weight increased by deflowering,
while harvest index decreased. This supported the
possibility that more assimilates were mobilised to
seeds as the sink size was reduced.

Defoliation caused a reduction on  nodulation
and il was more when leaves from sixth node and

Table 2. Effect of delloweing on morpho-physiological characters at 45 DAS and sced yield and yield components o hlack

gram (cv. T9)
Chloro- Leafl
Nodule Leaf phyll  nitrogen 4
Treatment NodM® weight TDM(z) awa  coment  (%on i:f;? c o 1 ‘Z,"'E}“ H.1 (%)
(£) em®  tmgg’  drywr, YOO8 \E
fr. wt) basis)

Control 02 0191 194 1813 201 305 1222 69 3528 394
Complete deflowering 155 0.339 16.6 1897 222 3.21 - - - -
Defloweripg & sixth 135 029 I86 1880 206 308 673 36 3719 244
node 2nd below
Deflowering al seventh i
sode and shove 16 0247 179 1831 2l 300 630 31 3875 208
CDat 5% 19 0026 09 29 002 015 043 5 0,173 1.8

* Mean of 5 plants



R Praokasa Rao

Tabled,  Effeet of defolintion on morpho-physiologienl characters nt 45 DAS and seed yield and yield components of hlack

gram (v, T
Treatment :ﬂ:;::_ “E{;:TI{;} TDM (g) L‘E::“&;Tn S“EI:H Pod number :c:;:'pi", .'H.I.[%)
Control f1 0.191 19.4 181.3 1222 69 5.03 394
Low light 57 0.076 111 - 6.28 46 426 - 323
{42.8) (48.6) (33.3) (15.1)
Complete defolintion 25 0.029 1.5 - - - - -
Deflowering at sixth 47 0.078 4.5 3730 4.83 390 3.90 34,8
node and below (76.8) {60.5) {43.5) —
Deflowering at seventh 73 0.111 15.6 1593 7.22 50.0 433 326
node and above {15.6) (40.9) (27.5)
CD at 5% 19 0.026 0.9 29.0 0.43 4.7 0.54 1.8
* Mean of 5 plants Figures in parentheses indicate per cent reduction over control
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below removed as compared to other in which
leaves of upper nodes were removed (Table 3).
These results clearly demonstrated that lower
leaves were the major contributors of assimilates o
the roots and nodules. Further defoliation of the
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The above results suggest that retention of
greater leaf arca at specific positions of shoot at
different growth stages is important and selection
of genotypes for such a character or manipulation
of leaf- area retention by cultural and other
management practices may probably  help in
enhancement of black gram yields.

Madras Agric. J., 82(12): 648-651 December 1995

COOPER, C.8. and QUALLS, M. (1967), Momphology and
chlorophyll content of shade and sun leaves of two
legumes, Crop Sci., 7: 672- 673,

JACKSON, ML. (1967). Soil Chemical Analysis. Prentice
Hall of India Pvit. Lid,, New Delhi.

MINCHIMN, F .R., SUMMERFIELD, R.L HADLEY:. B
ROBERT, EH. and RAWSTHONE, S. (1981). Carbon
and nitrogen nutrition of nodulated roots of grain legumes,
Plant cell Env., 4: 526,

PANSE, V.G. and SUKHATME, P.V.. (1978} Statistical
Methods for Agricultural Workers. ICAR, New Delhi.

WATSON, DJ. and WATSON, M.A(1933) Comparative
physiclogical studies on growth of field crops. The effect
of infection with beet yellows and beet mesaic virises on
growth and vield of sugarbeet root crop. Ann. Appl. Biol.,
40: 1-37.

WITHAM, FH., BLAYDES, DF. and DELVIN, R .M. (1571).

Chlorophyll  absorption  spectrum  and - quantitative

* determinations.In : Experiments in Plant: Physiology.
Ven Nostrand Reinhold Company, New York, pp 55-56.

. (Received : June 1992 Revised: April 1995)

GROWTH ANALYSIS IN LINSEED
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ABSTRACT

Sowing of two genotypes  of linseed (DPL-21 and KL-31) on two spacings (10 x 10 em
and 30 x 10 cm) and four levels of nitrogen (0, 40, 80 and 120 kg/ha) showed that KL-31 recorded
more leal area, LAL, LAD, AGR, CGR, total dry matter sccumulation (except 30 DAS) at all crop
growth stages, Grain, straw and fibre yield were also highest in this genotype. The spacing of 10 x
10 em recorded highest LAL, LAD and CGR but ot this spacing, leaf arca and AGR were
minimum, The maximum DMA and grain yield were seen in the case of 30 x 10 cm  spacing.
However, straw and fibre yield were maximum at 10 x10 cm spacing. All the growth analysis
functions, dry matter accumulations - at all crop growth stages and grain, straw yield were on the

increase with increasing N-levels,
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