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Abstract

Field experiments were conducted with sesame {(Sesamun in-
dicum L. cv. Rama) for two years (1997 and 1998) to study the
effect of three level of irrigation (F+C, B+C, B+F+C) and two
growth regulators (CCC, 200 ppm CCC; 100 ppm and BX-112,
100 ppm; BX-112, 50 ppm) on growth (root and shoot length,
average number of primary branches/plant), morpho-physio-
logical growth parameters(LAI LAD, CGR and NAR), yield
attributing parameters(average number of capsule/plant, aver-
age number of seeds/capsule) and seed yield. Irrigation at
B+F+C stage showed significant effect on these parameters.
Among the growth regulators, CCC, 200 ppm showed remark-
able results on these paramcters and seed yield. Seed yield in
CCC,200 ppm treatment was more than 53 % in comparison to
water soaked seeds. The interaction between irrigation and
PGR showed better seed yield and it was concluded that the
growth regulator CCC might be utilized for enhancement of
seed yicld of summer sesame under field condition.

List of abbreviations: F+C-irrigation at peak flow-
ering and capsule development stages, B+C-
irrigation at branching and capsule development
stages, B+F+C-irrigation at branching, peak flow-
ering and capsule development stages. CCC-
cycocel, BX-112-prohexadione calcium, PGR-

plant growth regulator, L Al-leaf area index, LAD-
leaf area duration, CGR-crop growth rate, NAR-net
assimilation rate.

Introduction

Sesame (Sesamum indicum 1..) is an important oil-
seed crop and it is generally cultivated in semi-arid
to tropical zones with unassured rainfall and/or lim-
ited supply of irrigation water. Sesame produces an
excellent crop with arainfall of 500-600 mm (Weiss
1983) and some stages of crop growth are critical
for soil moisture and are highly susceptible to
drought at seedling stage. It is a poor starter (Joshi
1985) and once established, sesame is capable of
withstanding a higher degree of water stress (Weiss
1983). Maximum water absorption occurs at flow-
ering supporting the contention that water stress at
this period has major reducing effect on yield
(Weiss 1983). But reports suggest that crop plant
can resist drought to a certain extent with PGR
treatment (Xu Taylor 1982) through the alteration
of some physiological activity. Two growth regula-
tors, viz. CCC (2-chloroethyl trimethyl ammonium
chloride) and BX-112 (Calcium 3.5-diozo-4 pro-
pionyl cyclohexone carboxylate) were applied to
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study their effects on growth, morpho-physiolo-
gical characters, yield attributing characters and
seed yield of summer sesame under moisture stress
condition of field.

Material and methods

Field experiments with seasme (Sesamum indicum
L. ¢v. Rama) were conducted during summer sea-
son of 1987 and 1998 at the agriculture firm of
Visva-Bharati university, India at Latitude 23° 39’
N and longitude 87° 2’ E. Five levels of PGR (no
growth regulator, CCC, 200 ppm, CCC, 100ppm
BX- 112, 100 ppm and BX-112 50ppm in sub-plot
and three levels of irrigation( F+C, B+C, B+F+C)
in main plot. The experiment was conducted in split
plotdesign. The branching started on 35 DAS, peak
flowering stage was on 55 DAS and capsule stage
was on 75 DAS. The number of replication was
three. Individual plot size was 4 m x 3 m. Soil was
sandy loam in texture, low in N content, high in P
and medium in K content. Recommend doses of
N-P,05-K,0 @ 80-40-40 kg/ha were applied dur-
ing final land preparation. As per sub-plot treat-
ments, sesame seeds were soaked overnight before
sowing and spraying of PGR was made at the com-

mencement of flowering. The crop received 18.2
cm and 17.0 cm. rainfall in 1997 and 1998 respec-
tively. In 1998, distribution of shower in respect of
time was good from the normal crop cultivation
point of view.

Among different growth characters, leaf area was
measured with an electronic leaf area meter. LAI
and NAR were determined following the method of
William (1946) and Watson (1952). LAD or photo-
synthetic potential was determined by multiplying
the mean LAI over the particular time period (Kvet,
1978). CGR was calculated by the formula:

CGR (g-m2-day!) = 1/p ( wa-wy/to-t; )

where wi and w, are dry weights of plant samples
collected from equal areas of ground (P) at times t;
and tp respectively. Plants were uprooted from the
soil with a spade taking much care about having
possible accurate root length. For statistical analy-
sis of the observed tabulated data, Panse & Suk-
hatme (1978), Gomez & Gomez (1984) were fol-
lowed.

Table 1. Effect of stages of irrigation and growth regulators on morphology, yield attributing characters and yield.

Treatment Root length Shoot length  Avg. no. of primary Avg.no.of No. of Seed yield Pooled seed

(cm) (cm) branches/plant capsule/plant seeds/capsule (kg-ha'l) yield :
(kg-ha™’)

1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998

Stages of irrigation

F+C 22.1 235 984 1024 49 53 308 344 436 451 896.6 11333 10149

B+C 224 233 991 1044 5.1 53 35 351 448 440 11726 11556 1164.1

B+F+C 225 242 998 108 52 5.6 357 36 4477 456 11858 1179.1 11824

LSD 021 04 0.1 1.420.12 0.21 1.37 NS 0.51 0.84 22.9 7.8 113

(P=0.05)

PGR

Water 192 204 101 1189 3.9 4.2 274 29.1 396 382 819.6 9075 863.6

soaked seed

CCC,200 255 263 967 948 6.1 6.2 375 412 485 494 12646 13792 13219

ppm

CCC, 100 240 248 99.2 100.8 5.5 5.7 343 36.1 447  46.8 1090.0 1217.8 11539

ppm

BX- 219 237 984 103.0 54 5.6 365 353 463 460 11700 1217.8 1193.9

112,100

ppm

BX-112,5021.2 23.0 99.7 107.1 4.7 5.2 334 341 447 440 10806 10576 1069.1

ppm

LSD 021 1.19 0.83 4.03025 0.3 13 256 25 2.36 32 9.0 16.8

(P=0.05)
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Results

Among the irrigation level, B+F+C had significant
effect on all morphological growth parameters,
yield attributing characters and yield. At times B+C
had at par effect with B+F+C. But B+F+C contrib-
uted significantly the highest pooled value of seed
yield (1182.4 kg/ha) which is precious from the ag-
ronomical point of view (Table 1). Growth regula-
tors had better effect than water soaked seeds and
among the growth regulators, CCC,200 ppm was
significantly effective which contributed 53 %
more seed yield over no PGR treatment (Table 1).
With the advancement of crop growth stages, LAI
was increased from 35 DAS to 55 DAS and then de-
creased due to senescence and fall of leaves. Except
on 35 DAS, both of B+F+C and CCC, 200 ppm had
significant desirable effect on LAI in both the years
(Table 2). Regarding LLAD in both the years, B+C
and B+F+C had at par effect during 35-55 DAS but
B+F+C was significantly effective in the next 55-
75 DAS, but among the PGRs, CCC, 200 ppm al-
ways showed superiority {Table 2} over others. Re-
garding CGR, B+F+C had higher rate of dry matter
accumulation in both the years except during 15-35
DAS. Among PGRs CCC, 200 ppm had the same
trend as B+F+C and water soaked seeds always
proved their inability to maintain the pace with of
PGRs. Maximum crop growth rate was recorded
during 35-55 DAS (Table 3).

Discussion

In these experiments, shorter root and shoot length
in F+C may be due to withholding of irrigation dur-
ing branching stage. B+F+C produced longest root
and shoot where irrigation was given at branching
in addition to peak flowering and capsule develop-
ment stage and it may be due to early good estab-
lishment of roots in hot summer season which could
keep the pace of root and shoot elongation at the
later stages of crop growth. These results are in sup-
port of findings of Weiss (1983) and Joshi (1985)
who reported that for seedling establishment and
growth early watering is essential. No growth regu-
lator treated plot showed shorter root length and
longer shoot length, which is not desirable in sum-
mer season and in dry region for this crop. But
PGRs had just the reverse effect, which favoured
the better crop production. These findings con-
firmed the findings of Kar et al (1989), Nakayama
et al. 1990, Rademacher (1991), Ryu & Lee (1993)
in other crops with CCC, BX-112 and other growth
regulators. A greater number of branches per plant
of the PGR treated plots over control was possible
due to the breaking of apical dominance (Radema-
cher, 1991).

Table 2. Effect of stages of irrigation and growth regulators on leaf area index (I.AJ) and leaf area duration (LAD) at different stages

of crop growth.

Treatment LAl LAD (days)

35 DAS 55 DAS 75 DAS 35-55 DAS 55-75 DAS

1997 1998 1997 1998 1997 1998 1997 1998 1997 1998
Stages of irrigation
F+C 0.579 0.668  2.602 2.896 1.53 1.695 31.8 35.6 413 459
B+C 0.628 0.664 3.156 2.963 1.73 1742 37.8 39.6 489 50.4
B+F+C 0.578 0.655 3214 3.298 1.95 2.062 37.9 39.5 51.7 53.6
LSD (P=0.05) 0.035 N.S. 0.098 0.077 0.25 0.069 0.9 0.94 2.34 1.16
PGR
Water soaked seed 0.561 0.598  2.462 2.616 1.38 1.463 30.2 322 384 40.8
CCC, 200 ppm 0.602 0743  3.357 3.6 2.14 2.345 39.6 43.4 55 59.5
CCC, 100 ppm 0.612 0.685  3.058 3.248 1.76 1.894 36.7 393 48.2 51.4
BX-112,100 ppm  0.61 0.65 3.207 3215 1.8 1.776 382 38.7 50 499
BX-112,50 ppm  0.591 0.634  2.868 3.137 1.6 1.686 34.6 377 44.7 48.2
LSD (P=0.05) 0.01 0018 0.097 0.038 0.17 0.085 0.9 0.43 2.15 0.89

279



A.K. GARAI & J. K. DATTA

A greater number of capsules per plant and seeds
per capsule in B+F+C and PGR treated plots is due
to a greater number of branches per plant and vigor-
ous size of capsule. Higher seed yield in B-+F+C
supports the work of Majumdar and Roy (1992).
The higher seed production in CCC treated plots is
due to the enhancement of all yield attributing char-
acters in these plants over other plants. With matur-
ity of crop growth, LAI increased due to newly
emerged branches and leaves and then LAI de-
creased gradually due to leaf senescence. Kar et al
(1989) reported similar results with some other
growth regulators - dikegulac sodium, CCC and
SADH in safflower plants. Higher CGR was no-
ticed with higher LAI and this was probably due to
higher light interception by leaves followed by
higher photosynthesis and accumulation of more
photosynthates, which led to the ultimate seed
yield. These results are in conformity with the ex-
perimental results of Ries & Wert (1977), Menon &
Srivastava (1984), Tesar (1984). LAD was depend-
ent upon LAI Higher mean LLAI (Table 2) during
55-75 DAS was the cause of higher LAD during
that period. NAR was dependent on CGR and mean
LLAI over the period and it varied accordingly.

From the results obtained in these experiments, it
may be concluded that plant growth regulators
though their changes in the architecture of this crop
enhanced seed yield under moisture stressed condi-
tions of the field.
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