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Abstract

Two field experiments were conducted at Mallawi Agricultural Re-
search Station during 1995 and 1996 seasons to study the effect of
sowing dates (s1 and s2), thinning time, (T1 and T2) and time of nitro-
gen application (N1, N2, N3 and N4 on yield and yield commponts)of
seasme. A split-split plot design was used. It was concluded from results
that a higher growth measurements of plant height, low stem height to
the first capsule, higher fruiting zone, number of capsule per plant, seed
weight per plant, 1000 seed weight, seed yield per feddan, and oil per-
cent recorded from early sowing (mid April), thinned plants after 20
days from sowing, and applied on third of nitrogen at sowing, another
third at thinning and the last third at the beginning of flowering. The in-
teraction between sowing dates and thinning time had significant effect
on plant height, fruiting zone length, and seed yield per feddan in both
seasons in addition to first capsule height and seed yield per plant in the
first and second season respectively. The highest values were obtained
by sowing in mid April with thinned plants after 20 days from sowing.
The interaction between sowing dates and nitrogen application was sig-
nificant for the first capsule height and seed yield per feddan in both
seasons in addition to 1000 seed weight and seed yield per plant in the
first and second seasons respectively. While the interaction between
thinning time and time of nitrogen application had significant effect on
the first capsule height and seed yield per plant in the first and second
seasons respectively. Seed yield per feddan strongly correlated with dif-
ferent yield components attributes to different correlation coefficient
levels.

INTRODUCTION

Sesame (Sesamum indicum L.) may be the oldest cultivated oil crops. Se-
same is a rich source of oil and protein contents. Its seeds contain more than
50% of an excellent edible oil. In Egypt, the oil production met only about 30% of
local oil consumption. Recently, to excess such gap, oil crops such as seasme has
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attracted special attention. Therefore, it is of great importance to increase total
production of seasme seeds. This could be achieved by increasing the cultivated area
using high yielding varieties and /or improving the agronomic practices. The recom-
mended sowing date thinning time and nitrogen application might vary to avoid the
over crowding of the seedlings in the hills and provide sesame plants with its re-
quirements of nitrogen at the proper time. Osman and Khidir (1974), concluded that
in early sowing a positive correlation was found between plant height, number of
capsules per plant, seed weight per both plant and per feddan. Abd-El-Rahman et al.
(1980) reported that 15 th April sowing date gave the highest seed yield per feddan
as compared with 5th May and 25th May sowing dates. Eid et al. (1986) concluded
that sowing sesame on May 12th gave the highest number of capsules per plant, seed
yield per both plant and feedan than June 2nd and June 23rd sowing dates. Mulkey et
al. (1987) reported that delaying sowing date from 27th April to 15th May reduced
mature seeds per p'lant from 61 to 54% Chimanshetter and Dhoble (1992) concluded
that mean seed yield decreased from 0.57 ton per hectar with the earliest sowing
date to 0.12 ton per hectar with the late sowing date. Tiwari et al. (1994) found
that yield averaged 3.99, 1.85, and 1.75 ton per hectar when sown at July 1st,
10th and 20th.

As time of thinning, Gonqales and Velasquez (1987) studied the effect of
thinned sesame plant at different stages when plants were 4, 6, 8, and 10 inches
tall or was grown without thinning. The highest seed yield was obtained when thin-
ning was done at 4-6 inches, delay in thinning significantly reduced final plant height
and height of the first capsule.

As time of nitrogen application, Gaur and Trehan (1973) stated that the high-
est sesame seed yield was obtained with 30 kilograms of nitrogen per hectar, ap-
plied at two equivalent parts, the first half at sowing and and the second one at one
month after sowing. Pineda and Velasquez (1987) found that the highest seed yield of
sesame plants were obtained by adding 0, 50, and 100 unit of Nitrogen per hectar of
which of which 50% was applied at sowing, and 50% at 45 days later. Auwalu et al.
(1995) concluded that, split application of nitrogen increased seed yield significantly
than single application.

Therefore, the goal of this investtigation was to determine optimal time of
thinning and nitrogen application in early and late sowing of sesame.



EFFECT OF AGRICULTURAL PRACTICES ON SESAME 641

MATERIALS AND METHODS

Two field experiments were conducted at Mallawi Agricultural Research Sta-
tion during 1995 and 1996 seasons to study the effect of sowing dates, the thinning
time and time of nitrogen application on yield and yield components and also on seed
oil content of sesame. A split plot design with four replicates was used. Sesame cul-
tivar namely Giza 32, a local unbranched variety was used during both seasons of
this study.

A: Main plots (Sowing dates)
1- Early sowing (mid April)
2- Late Sowing (late May)

B: Sub plot (Thinning time)

1- Thinning time after 20 days from sowing.

2 - Thinning time after 30 days from sowing.

C: Sub Sub plots (Time of Nitrogen application)

1. 1/3 of nitrogen dose at sowing time and 2/3 at thinning.

2. 1/3 dose at sowing, 1/3 at thinning and 1/3 at the beggining of flowering.

3. 1/2 at thinning and 1/2 at the beggining of flowering.

4. All dose of nitrogen at the thinning time.

Each experiment unit consisted of 6 ridge, 50 cm. width and 4 m length. The
seeds of sesame 4.0 Kg/fed. were sown in hills in 10 cm. appart on 16 th April,
25th May in 1995and 15 th April and 30th May in 1996 seasons. The plants were
thinned on two plants per hill. Phosphoras fetilizer at the rate of 15 kilogram P205
per feddan potassium sulphate were added during land preparation and before ridg-
ing. Nitrogen fertilizer at the rate of 30 kg/N per feddan (in the form of Urea 46%
N) was added according to the treatments under study. Chemical analysis of the ex-
perimental farm in both growing seasons is shown in table (1).

Table 1. Chemical analysis of the experimental farm in 1995 and 1996 seasons.

Available ppm
Characters H H H
p p p N p K
1995 8.2 8.2 8.2 60 15 202

1996 8.1 8.1 8.1 72 23 204
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The normal cultural practices of growing seasme plants were followed plant-
ing to harvesting. At harvest time, ten plants from each sub-sub plpts were chosen
randomly to estimate the following plant height, first capsule height, number of cap-
sules per plant, 1000 seed weight and seed yield per plant, while seed yield per fed-
dan was estimated by using the central 3 ridges. Seed oil percentage was determined
on dry weight basis according to the method described by A.0.A.C. (1980). All data
in each season were statistically analyzed according to Steel and Torrie, 1980.

RESULTS AND DISCUSSION
1- Effect of sowing dates:-

Data presented in Table (2) show the effect of sowing dates of seasme during
the two growing seasons. A higher growth measurements of plant height, low stem
height to the first capsule, higher fruiting zone, number of capsules per plant, seed
weight per plant, 1000 seed weight and oil content recorded from early sowing date
(mid April) comparing to the respective characters observed from late sowing date
(late May),as result of the correlation between seed yield Kg/fed and the respective
plant characters. These results may be due to the increase of vegetative growth
period of early sowing which in turn gave higher dry matter production, taller
plants, maximum leaf number and leaf area per plant and capsule number per plant
compared to late sowing date. The effect of vegetative growth period may affect the
current of photothynthesis and dry matter. These result are in aggreement with
those obtained by Osman and Khidir (1974), Abd-El-Rahman et al. (1980), Eid et al.
(1986), Saha et al. (1993), Tiwari et al. (1994) and Jadhao et al. (199%4).

2. Effect of thinning time:

Thinning time had clearly decisive effect on sesame seed yield and its compo-
nents. Data presented in Table (2) show that all characters under study were signif-
icantly affected by thinning time. Thinning sesame seedling after 20 days led to a
significant increase of most studied characters, and decrease of the stem height to
the first capsule compared to thinning sesame seedlings after 30 days.

Furthermore, seed oil content did not significantly differ in the two thinning
times. These results may be due to the benefit gained from early thinning which re-
flected in decreasing the comptition between sesame plants in early growth stage.
These results are in agreement with Gonzalez and Velasquez (1987).
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3. Effect of time of nitrogen application:

Time of nitrogen application sh owed significant effect on all characters under
study Table (2). However, the highest value of plant height, low stem height to the
first capsule and higher fruiting zone were obtained from applying third dose of ni-
trogen at sowing time and the rest at thinning time in both seasons in addation to
0il% in the second seasons. The highest number of capsules per plant, 1000 seed
weight and seed yield per plant or feddan resulted by applying one third of nitrogen
at sowing time, one third at thinning and the last third at the beginning of flowering
while the lowest values were obtained from applying all quantity of nitrogen at thin-
ning time in both seasons. No singnificant differences were found in seed oil content
in the first season. Many investigators Gaur and Trehan (1973), Pineda and Velas-
quez (1987) and Auwalu et al. (1995) obtained the same results.

4. Effect of interactions

Data in Table (3) show that plant height, fruiting zone length and seed yield
kg. per feddan in both seasons in addition to the first capsule length and seed yield
per plant in the first and second season respectively, were significantly affected by
the interaction between sowing dates and thinning time. The highest value of plant
height, low of the first capsule, higher fruiting zone and highest of seed yield per
plant or feedan were obtained by sowing sesame in early sowing date (Mid April)
with tthinning plants after 20 days of sowing. While the lowest values were obtained
from planting sesame at late May with thinning plants after 30 days of sowing. This
might be due to the longer period of the comptition between the crowded plants in a
very limited area of the hill on nutrients moisture and high as a result of delaying
thinning up to 30 days after sowing, which in turn restricted the capacity of sesame
plants to bear more capsules.

Table 3. Interaction effect between sowing dates and thinning time on some esame

characters.
Sowing  Thinning plant heigh first cap- fruiting Seed Seed
date Time (cm) sule zone length  yield/plant  yield/fedan
D.S.A* height (cm) 1995 1996 (9) (kg)
1995 1996 "eg5 1996 1995 1996

S1-Early T1-20days 217.8 199.8 ~47.92 169.8 142.8 8.94 663.8 633.9
sowing T2-30days 179.6 177.3 55.25 137.7 1355 7.41 639.1 613.2
S2-Late T1-20days 1929 1958 60.33 119.3 1154 6.86 521.7 506.3
sowing T2-30days 166.3 153.0 64.92 101.4 88.17 6.58 495.4 483.3

L.S.D 5% 35.26 21.98 2.94 37.09 2222 0.98 23.98 29.44

*D.A.S. = Days after sowing
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Date in Table (4) indicate that the interaction effect between sowing dates and
nitrogen application was significantly different for the first capsule height and seed
yield kg. per feddan in both seasons in addition to 1000 seed weight and seed yield
per plant in the mid April (Early sowing) and applying nitrogen fertilizer in three
equal doses at sowing at thinning time and at the begining of flowering. The reverse
was true with regard to sowing date at late of May and applying all nitrogen dose at
thinning time. The significant interaction effect indicated that time of both sowing
dates and nitrogen application acted dependently on sesame plant characters.

The effect of thinning time and time of nitrogen application interaction Table
(5). Showed that thinning sesame plants after 20 days of sowing and applying one
third dose of nitrogen fertilizer at sowing time and two third at the thinning time
gave the best values of first capsule height and seed yield per plant in the first and
the second season respectively. The revese was true with regard to late thinning
time and adding all nitrogen dose at thinning time.

Table 5. Interaction effect between thinning time and time on nitrogen application on
some sesame characters.

S

Thinning First capsule | seed yield/

time Time of N. application ) height cm plant (g
D.A.S. 1995 1995

N1: 1/3 at sowing + 2/3 at Thinning 52.00 8.65
T1-20 N2: 1/3 at Sowing+1/3 at 54.67 8.64
days Thinning+1/3 at 1st flowering

N3: 1/2 at Thinning + 1/2 at 1st flowering| 63.17 7.73

N4: all at Thinning 67.17 6.66

N1: 1/3 at sowing + 2/3 at Thinning 55.83 7.03
T2-30 N2: 1/3 at Sowing+1/3 at 55.50 8.32
days Thinning+1/3 at 1st flowering

N3: 1/2 at Thinning + 1/2 at 1st flowering| 64.67 6.81

N4: all at Thinning 72.50 5.83
L.S.D. 2.06 0.75

5%

5. Correlation coefficient and interrelationship between yield
and yield components:

Correlation coefficient among sesame seed yield and some yield components
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were shown in Table (6). Seed yield showed positive and highly significant relation-
ship with plant height, fruiting zone length, seed yield per plant and 1000-seed
weight in both growing saesons. While number of capsules per plant recorded posi-
tive and highly significant in the second season only.

These results indicate that seed yield per feddan correlated significantly and
positively with different yield components attributees with different corelation co-
efficient levels. These results are in accordence with those reported by other work-
ers Ramachandran et al. (1972), Osman and Kidir (1974) and Le and Zhang (1993).

Finally, the results of this study confirm the importance of thinning sesame
plants 20 days after sowing, and applied nitrogen fertilizer in three equal doses at
sowing time, at thinning, and at the beginning of flowering when the cultivar Giza 32
was planted at early sowing time in April. On the other hand, the results could be
considered optimal for late sowing at the end of May by thinning plants 20 days af-
ter sowing and applied third dose of nitrogen at sowing and the rest at thinning time.

Table 6. Correlation coefficients between yield and its components of sesame in
1995 and 1996 seasons.

Character 1 2 1st 3 4 5 seed 6 7
Year plant | capsule| fruiting | No. of |weight/ | 1000 seed
height| height| zone | /plant | plant keed weight|Yield/feddan
1 Tst -0.87** | 0.89** 0.51 0.77* 0.69 0.88**
2 nd -0.89** | 0.97** | 0.79* |0.93* | 0.89** 0.83**
2 st -0.97** | -0.72* [-0.83* | -0.78* 0.85**
2 nd -0.91** | -0.67 [0.89* 0:75% 0.69
3 st 0.64 |0.87* 0.78* 0.88**
2 nd 0.86** 0.67 0.92>* 0.86**
4 st 0.66 0.70* 0.60
2 nd 0.92** | 0.94* 0:85**
5 st 0.98** 0.94**
2 nd 0.96** 0.86**
6 st 0.91**
2 nd 0.91*
7 st
2 nd




648

EL-SEROGY S.T.

REFERENCES

. Abd El-Rahman, K.A., Hassaballa, E.A., El-Morshidy, M.A., and Khalifa, M.A.

1980. Physiological response of sesame to sowin dates, nitrogen fertilizer
and hill spacings. Res. Bull., Fac., Agric., Ain Shams Univ., No. 1235: 13 pp.

. A.0.A.C. 1985. Official Methods of Analysis, 14th ed., Association of

Agricultural Chemists. Washington D.C., USA .

Auwalu, B.M., Oseni, T.0., Okonkwo, C.A. Tenebe, V.A., and Pal, U.R. 1995.
Influence of some agronomic practices on the growth and yield of vegetable
sesame (Sesamum indicum,.) Advances in Horticulture-Science, 1995, 9 (1):
33-36. (c.f. Computer Res. International of Agric. Center for information ser-
vice) .

Chimanshette, T.G. and Dhoble, M.V. 1992. Effect of sowing date and plant
density on seed yield of sesame (Sesamum indicum, Schum.) varieties. Indian
J. of Agron., 37 (2): 280-282.

. Eid, H.M., Gab-Alla, F.l., Salem, M.S., and Khalid, R. Kh. 1986. Effect of plant

distribution in the field on growth and yield of sesame. Ann. of Agric. Scie.
Moshtohor, 24 (2) : 751-763 .

. Gaur, B.L. and Trehan, K.B. 1973. A note on the effect of nitrogen levels, time

of application and forms of nitrogen on rainfed Sesamum. Indian Jour. of
Agron. 18 (1): 94-95.

. Gonzalez, D.F. and Velasquez, S.J. 1987. Thinning height of sesame. National

Experimental del Al godon, 1986-97. Leon Nieagua; Center Experimental del
Algodon (Undated) 123-130. (c.f. Field Crop Abst. 43 (10) : 7449, 1990) .

. Jadhao, S.L., Daterao S.H., Turkhede, A.B., Shinde, V.U. and Patil, P.R. 1994.

Optimum sowing time for summer cultivation of Sesamum Cv. L-38. Journal
of Soils and Crops, 1994, 4 (1) : 36-37. (c.f. Computer Res. International of
Agric. Center for infomation service).

. Le, M. W. and Zhang, D.X. 1993. Studies on the relationship between yield and

the main economic characteristics of black sesame. Acta Agricultural Univer-
sitats Jiangxiensis, 15 (3) : 230-234. (c.f. Field Crop Abst. 48 (2) : 1231,
1995).

10. Mullkey, J.R. Jr., Drawe, H.J. and Elledge, R.E. Jr. 1987. Planting date ef-

fects on plant growth and development in sesame. Agron. J., 79 (4) : 701 -
703.



EFFECT OF AGRICULTURAL PRACTICES ON SESAME 649

11. Osman, H. EI-G and Kidir, M. O. 1974. Relations of yield components in se-
same. Exp. Agric., 10 (2) : 97-103.

12. Pineda, M.F. and Velasquez, S.J. 1987. Effect of rates of nitrogen and phos-
phoruous on yield of sesame. National Experimental del Algodon; 1986-1987.
Leon, Centro Experimental del Algodon (Undated) 107-114. (c.f. Field Crops
Abstract 43 (10) : 7450., 1990).

13. Ramachandran, M., Ramanathan, T., and Sridharan, C.S. (1972). Association
of certain morphological characters with yield in Sesamum indicum. Madras
Agric. J., 59 (9110): 567-568. Regional Res. Stat., Tamil Nadu, India. (c.f.
Field Crops Abstract 27 (3): 1433., 1974).

14. Saha, G., Mandal, B.K., Khan, S.A., and Chatterjee, B.N. 1993. Influence of
varied sowing dates on phenology, growth and yield of sesame (Sesamum indi-
cum, L.) in sub-humid tropic West Bengal., Environment-and Ecology. 1993,
11 : 4, 753-761. (c.f. Computer Res. International of Agric. Center for infor-
mation service).

15. Steel, R.G.D. and Torrie, J.H. 1980. Principles and Procedures of Statistics.
A Biometrical Approach, Second Edition, McGraw-Hill Book Company, New
York.

16. Tiwari, K.P., Jain, R.K., and Raghuwanshi, R.S. 1994. Effect of sowing dates
and plant densities on seed yield of sesame cultivars. (c.f. Computer Res. In-
ternational of Agric. Center for information service).



650 EL-SEROGY S.T.

Jawans dedel ;3 slase 9 S0 3¥ slawadl gdddl slasa 50
UL.H.JJ'J-AA-.JJJ—EAZL&TIM'

sraoedl de e
el pglleail 58 e ~aslEall Jiualsll &g o Sgas

g (L) Taalas) (golas Tel )50 @gaadl Taasy Tulia Ty 500 cay yal
2585 Uy alaas il pruasadl ol ol caal JA ¥ sla sl asaa sl V43T V440
(5ol Tilgn) 5 a0l el 300 (ol ciuatiie) 35Skl elel y 300 3 (Se5Y T slawd!
spssasal] J gsmal

= oo Lo Ll yall 553 cunan

Juaall 3 Lol y T sas (Josal st cieating Lol 30 Sl sball g ki -
@l oubd S il il (abe St Lalg) HATe psarall Jgiana Lol )y e GLSas
ey La il Laksl) p Las 5y elaidl Jok 5al5 (A Tl 5300 Ga o Yo as sl
el 3l G psa Ve aas SAGL Cadl G ludll Jsuanoy o linll Jgiana s oY guu <

livall paan e (spine 53 e¥lall sl 3 558 slewdl Lala] ¢k
oVl alaas et Lo 533 slewd | Lalaf e Las’ Lol cadia by Ll yull cans
o5l sl e TGS g caall wne L0l del 3] wie

Rl dlgne, ST il o] 5 sl B8 ST sodl Ballsa s Jolsl] 50 5
Lelpsdl aie cilado el e an g 55l slowad) Tabial po Lol y I e poal e ¢ T pon
" s 01 e i B ity SN S 8 MR iy Lt iyl By AR
widll e Lol Al Tel 30 sie a5 s e (S 5Y) slewad| Ll



