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Effeet of spacing, Row Distance and Nitrogen leavel on leaf area

4

Leaf area index and Weight of leaves in Sesamum indicum L.*e

L. ARUNACHALAME®

In e field s&tudy at the Tamil Nadu Agricultural University the influsnce of Spacing
{15 and 30 cm). row distance (20, 30 and 40 cm) and nitrogen leveis (0, 20, 40 and 60

Kg/ha) on the leaf. leaf area, weight and the
Marked reduction in the number of leaves,

leaf

yield of Sessmum indicum L was investigated.

atea, weight of leaves was noticed in the

rainfed rather than in summer crop, In Sesamum variations in leaft area are outstanding

phenomena caused primari'y by spacing and also row to a certain extent.

An interaction

of spacing and nitrogen effects invelved whose efficiency in improving the source is
considerably restricted by shading. Shading caused leaf ares and concomitant reduction

in yield due to light interception.

In the study of spacing in Sesa-
mum agronomy shading manifests it-
self as the outstanding central theme.
As shading leads to reduction of leaf
area, presumably due to temperature
and nitrogen. It is needless to em-
phasis the pivotal role of leaves in crop
productivity. Milthorpe (1956) in an
excellent publication presents a wide
amplitude of environmental factors that
modify leaf growth. Light intensity has
its subtle influence on leaf area pro-
duction. In India earlier studies have
brought out the marked influence of
photoperiod a leaf  heteromorphism
index to the crop.

METERIAL AND METHODS

In order to find out the effects of
spacing (16 and 3Ccm) row distance (20,
30 and 40cm) and nitrogen levels (0, 20,
40, 60 Kg/ha) on the leaf, leafarea and
leaf weight of Sesamum indicum L. and

. bly reduced in the

finally’the yield a study was undertaken
at the Tamil Nadu Agricultural Univer-
sity, Coimbatore-3 during 1975 both in
summer and rainfed seasons. Split plot
design was adopted involving three
factors, spacing and row distance in
main plots and nitrogen in sub-plots
replicating three times.

RESULTS AND DISCUSSION

Effect on number of leaves: The
.effect of spacing, row distance and
nitrogen levels was considered for the
production of leaves per plant in 30
days old crop. (Table 1)

The leaf production was considera-
rainfed season.
wider spacing appeared to reduce the
production of leaves. Both spacing and
spacing-nitrogen interaction had signifi-
cant effect. Effect of row distance was
also seen where high row distance ten-
ded to decrease leaf production which

**Forms a part of M. Sc., (Ag.) Thesis.

*Associate Professor (Agronomy), Dryland Agriculture, Tamil Nadu Agricultural University
Kovilpatti-627 701,
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LEAF AREA INDEX OF. SESAMUM

Effect on Leaf area Index: Leaf
2a index is helpful for evaluating the
sponse of Sesamum. This again is
nsidered with refertence to crop
owth progressively 30 and 60 days

sr sowing and also at harvest. Data

presented as pooled values of nitro-

‘for bringing out the influence of

ing as well as row distance be-

s the progressive changes with age

e plant (Table 2) The trend is

ared for the two season$s, summer

d rainfed. Marked reduction in LAI
‘met with in rainfed season. A de-
e in LAl is effected by increasing
istance and this is much more

d with wide spacing. The diffe-
_is appreciable when the crop is

| days stage. LAl values were
when row distance is raised from

to 40cm. For the same row

e, the correspbnding values for
pacing are also halved. This

so closely linked to productivity
important phenomenon as envi-
intal effect in Sesamum. The LAl
eased to fourfolds at the time of
The increase in LAl was at a

rate under wider spacing and

W spacing in summer(2.4 vs 2.93).

ainfed the impact is of a much

order (1. 68 vs 2.18).

association of LAl with yield
8 difficult in the absence of
€ studies on Sesamum regarding
»LAI A consideration of leaf
as well as leat area atclose
als has been made for assessing
lative soundness in reckoning the
er as the basis: for associating

‘Production. The suitability of this-

parameter may be established in spacing
studies. Pooled nitrogen values are
presented for leaf weight and leaf area
for narrow and wide spacing and for
low, - medium and high row distance as
a function of age for both summer
and rainfed seasons (Table 3)

Leaf weight is more in summer than
in rainfed. This difference in weight is
influenced by spacing. This is once again
modified by row distances. With narrow
spacing the rapid increase in leaf weight
in summer in contrast to rainfed is main-
tained at all row distances. With wide
spacing the same observation may be
made except that under high row dista-
nce even rainfed promotes leaf weight
equally fast. An overall similarity in
trend between leaf weight and leaf area
obtained from pooling the values of
nitragen values and row distances is
noticed. The efiect of season is conspi-
cuous both in terms of area and weight;
a reduction is met with under rainfed
season. Apart from this, in summer,
with narrow spacing the leaf area and
also leaf weight do not continue to
increase about the 50th day but subse-
quently they increase. Wider spacing
tended to incease the leaf weight Leaf
area index increase over the period 30
to 80 days is larger in summer than
rainfed at corresponding row distances
when spacing is narrow (Table 4).
Wide spacing with medium row distance
shows larger differences. These obser-
vations estimated along-side leaf weight
and leaf area time trends only bring out
the effect of spacing where in leaf
weight fluctuates to ‘a lower extent
while leaf area changes are wide.

In the light of non-uniform trends
it is difficult to be specific as regards
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ARUNACHALAM

the effect of spacing. Even though a
remarkable parallel trend between leaf
area and leaf weight may be noted. It is
the extent of change that is pertinent in
considering the impact in terms of phe-
tosynthetic efficiency leading to yield.

‘For this purpose row distance has been

pooled and difference over narrow
spacing s expressed as
(Table 5). In rainfed on the 30th, 40th
and 80th days a reduction in leaf area,
accompanied by a reduction in
leaf weight has occured. In addition on
the 70th day leaf area has increased
due to spacing but the corresponding
évent on leaf weight tended to decrease

The significance of leaf area-leaf
weight relationship may be appreciated
as a funtion of plant development The
stage at the 50th day is post-flowering
phase when both in summer and rainfed
increase in Jleaf weight dominates
over the leaf area change. This is
well-poised for subsequent ‘develop-
ment, but the effectiveness is condi-
tioned by the subsequent favourable

‘environment, This is considered between

60th and 80th days which is boxed in
Table 5. |t may be noted that virtually
no deviation has occurred between leaf
area and leaf weight indicating unfavo-
urable environment in summer which
may be studied in justaposition with
rainfed. In summer a reduction of maxi-
mum temperature due to untimely
receipt of rain has possibly operated
against of translocating efficieney while
a steady higher temperature  has
prevailed during the corresponding
phase in rainfed. On 70th day there was
an increase in leaf area by 27.53 percent
a decrease in leaf weight to the extent of

percent
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7.43 percent have resulted indicating
perhaps the efficient translocation of
photosynthates. The significance of
this phenomenon s reflected distinctly
in yield increase due to spacing. The
Crop requires heavy nitrogen supple-
ments to annull the downward yield
trend. Strangely enough wide spacing
is benefitted by nitrogen supplements.
Also it had reduced leaf area, However,
beyond 20 kg/ha nitrogen disturb the
optimal balance essential for photosyn-
thetic efficiency’ resulting in low yield
(Table 6).

In the present investigation in
Sésamum, variation in leaf area is an
outstanding pPhenomenon caused pri-
marily by spacing and also row to a
certain extent. The effect of nitrogen
undoubtedly has  marked impact
on leaf area. An interaction of spacing
and nitrogen effects is involved whose
efficiency in improving the source
is considerably restricted by shading.
Shading has the same effect of reduced
leaf area from the point of view of light
interception reduces the yield. The
seed yield difference, can be traced
only to spacing but not sustained stas-
tistically. The conspicuous feature has
been the high yield obtained in rainfed
in the 516.0-661 -3 kg/ha range, contra-
sting with the summer vyield in the
132.9-855.4 kg/ha range. Yield reduc-
tion noticed dye to addition of nitrogen
both in the light of spacing and row
distance hag turned out to be 3 source-
limited phenomenon angd not sink-
limited. '

The present results  has shown
that the effact of nitrogen in the direc-
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tidn of improving the sourcg has ope‘ra«
ted so as to annull the benefit of §pacung
suggesting a harmfu! effect of mtrogex.m
Incidentally spacing as an economic
agronomic practice emerges as a domi-

nating  influence whereas nitrogen

supple

ment would seem to be not desi-

~ rable.

Sesamum undergoes notable chan-
Iges in leaf shape due to temperature
effect and in this context “leaf weight",
“leaf area’’ relationship assume impor-
tance. The relative chages in leaf weight
and leaf area evaluated bring out the
subtle environmental differences preval-
ent in both the seasons summer and

" rainfed. The maximum seed vyield of

is effected by “‘wide”

- 655.4 Kg/ha
“high” row

spacing (30 cm) and

Tabie 1.

distance (40 cm) with 20 kg/ha as
nitrogen supplement, as against a
minimal seed yield of 132.9 kg/ha with
“narrow” spacing (15 ecm) and ‘‘low"
row distance (20 cm) with 60 kg/ha as
nitrogen supplement. An interesting
feature is the ‘unfavourable’ effect of
nitrogen. The beneficial effects of ‘high’
row distance and ‘wide’ spacing are
annulled by nitrogen supplements. The
higher the dosage, the greater the
depression in seed vyield This
mechanism operating through an incre-
ase of leaf area to an undesirable degree
entailing ‘Shading effect.

REFERENCES

MILTHORPE, F. L. 18568 ‘The growth of leaves.
Butierworths Scientific Publications, London.

Effect of spacing (15 and 30 cm), row distance (20, 30 and 40 cm) and nitrogen
(0. 20, 40 and 60 Kg/ha) on number of leaves per plant

Summer

Rainfed

Spacing (cm) Row Distance (cm)
ON 20N

40N - 60N OoN 20N

12.2 121
12.6 12.8
11.2 11.4
1.1 11.2
12.4 12,6
1.3 12.1

12.0 124 7.8 8.4
12.0 12.4 8.2 8.4

11.8 10.9 7.8 8.6
109 114 8.1 8.1
11.7 11.6 7.6 7.3
1256 11.6 7.9 7.2

Abstract of stastical significance Number of leaves

Stage days Summer

Rainfed

N SR KN 8N

N

80

* 6 per cent $: Spacing R;

Row distance

N: WNitrogen

663




Table 2. Simble carvetas__

ARUNACHALAM

Table 2. Effect of 8pacing (15om and 30em
Plant (30 and 60 days and harvest) on LAl

1Vol. 68. No. 10.

). Row distance (20, 30 and 40cm) and the stage of the

Summer Rainfed
Spacing Row 30 60 Harvest 30 60 Harvest

20 1.007 1.94) 3.812 0.732 1.278 2.826

18 30 0.703 1.945 8626 0487 0.931 2.073

40 0.585 1.712 2.446 0 371 0.465 1.425

Mean 0,758 1.866 3.285 0.630 0.891 2.108

20 0.513 1.640 1.898 0.358 0.598 1.332

30 30 0.384 0.932 1.883 0.224 0.632 0.767

40 0.266 0.838 0.988 0.178 0.619 0.834

Mean 0.388 1,136 1.880 0.253 0.560 0.978
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Table 6. Leaf weight, Leaf Area change Percent over 16cm Spacing ()

———

Sess0NE Weight Days
or Ares’ 30 40 60 60 70 80
Weight 2.52 -2.34 6.01 13.67 6.02 -5.08
Summen
Area 1.57 =1,97 -16.71 13.67 6.13 -6.33
Weight =4,23 -12.73 67.84 35.08 -7.43 -2.65
Rainfed
Area -10.92 -12.73 40 00 34,67 27.53 -4'15

Table 6. Effect of spacing (16 ana 30 cm) Row distance (20, 30 end 40 cm)

(0, 20, 40 and 60 kg/ha) on seed yield kg/ha

snd Nitrogen

Spacing Row Summer Rainfed

ON 20N 40N 60N ON 20N 40N 6ON

15 20 185.2 211.1 3%4.0 132.9 649.3 620.0 562.3 516.0
30 277.2 326.8 281.8 465,2 632.0 650.3 654.0 582.6

40 358.1 268.5 160.7 4225 585.0 5290 583.6 626.0

Mean 273§ 285.1 278.8 340.2 588.8 699.8 593.3 675.9

20 4845 3758 376.2 287.9 §37.8 674.0 ' 608.0 594.0

30 30 423.6 325.4 360.2 526.0 610.6 632.3 661,3 697.0
40 498.8 655.4 504.3 481.0 §77.0 638.0 875.0 631.3

Mean 469.0 452.2 413.6 431.8 675.1 614.1 648.0 807.4
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