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Abstract

This investigation was carried out at Mallawi Agric. Res. Station
during 1994 and 1995 seasons to determine the optimal time of termi-
nal irrigation and harvesting date of some sesame varieties. A split-split
plot design with four replicats was used. It was concluded from results
that higher growth measurements of sesame were recorded from 6 irri-
gations and harvesting after 105 days from sowing. Giza 32 and Hybrid
117 varieties surpassed N.A 652 and B51 in all characters of sesame.
The interaction effect between termial irrigation xharvesting date and
harvesting date x variety on seed yield/fed. and land use efficiency
(LUE). It could be conluded that the highest values obtained from the
treatment given irrigations and delaying harvest date of 105 days from
sowing. The highest seed yield and LUE were recorded from harvest Giza
32 variety at 105 days from sowing. Water use efficiency was increased
by 6 irrigations, delaying harvest date from 90 to 105 days after sowing
and sowing Giza 32 variety in both seasons.

INTRODUCTION

Irrigation management is very important in sesame crop, due to the short-
age in water resources as well as the expansion of agriculture in the newly re-
claimed area. Furthermore, adding much more or much less water causes serious
crop damages. Therefore, it is necessary to detemine the optimum water re-
quirement and planniné the best irrigation schedule for maximumum crop produc-
tion. Ghosh and Biswas (1984) Chaudhari et al (1991) Prakasha and Thimmegow-
oda (1992) and Mathew and keenju (1993) concluded that seed yield of sesame
increased by increasing the number of irrigations.

It is very important to harvest the seed crop in proper time to get both
good yield and best quality seeds Harvesting at early stages will cause damage to
the seeds in threshing and cleaning. Similarly, harvesting at a late stage may re-
sult in increased weather damage to seeds and loss due to shattering. Ghanem
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(1989) Charinee (1991) and Yebio et a/ (1993) observed that delaying harvest time
decreased seed yield of sesame.

Recently some improved sesame cultivars the nonbranched type were intro-
duced to Egyption agriculture to increase yielding capacity. Bakheit and Mahady
(1988), El-Sherbeeny (1991), El-Serogy (1992) and El-Karamity et al. (1992) re-
ported that sesame varieties differed significantly in growth and yield parameters.

The aim of this investingation is to determine the optimal time of terminal ir-
rigation and harvesting date of some sesame varieties.

MATERIALS AND METHODS

This investigation was carried out at Mallawi Agric. Res. Station ARC, Egypt
during 1994 and 1995 sesons to study the effect of terminal irrigation time and
harvesting dates on some sesame varieties. A split-split plot design with four repli-
cates was used Seeds were planted on 15th and 10th May in 1994 and 1995 sea-
sons, respectively. The experimental plot area contained 6 ridges 4 meters long and
50cm. apart, occupying an area of 12m. To eliminate the possbility of water leach-
age from one plot to another, a border of 1.5 meter was left between sub plots. The
soil of the experimental field was clay with a pH 7.55 and 7.6, bulk density 1.55 and
1.3 field capacity 44.25% and 37.15%, wilting 21.6% and 19.1%, available water
22.65 and 18.05 in the first and second season, respectively. The first irrigation
took place at sowing and the other irrigations were applied at 12-15 days intervals.
The recommended practices for sesame growing were followed. The experimental

treatments were as follows:

1. Main plots (terminal irrigation)
T1- After 5 irrigations (60 days from sowing).
T2-After 6 irrigations (75 days from sowing).

2. Sub plots (Harvesting dates)
H1-90 days (Harvesting dates)
H2-105 days after sowing.
H2-120 days after sowing.

3- Sub sub plot (unbranched varieties).
V1-Giza 32 (local check variety).
V2-Hybrid 117.
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V3-N.A. 652.
V4-B 51.

At harvest time, ten plants from each sub-sub plot were randomly chosen to
estimate: plant height, first capsule height, fruiting zone length, number of cap-
sules/plant, seed yield/plant, 1000-seed weight, percentage of immature seeds and
seed yield. Seed yield was determined on all plants of three ridges for each plot,

while land use efficiency (LUE) was calculated according to the following equation:-
Seed yield / feddan (kg.)

LUE (kg seeds/fed./day) =
No. of days from sowing to harvesting (day)
Water use efficincy (WUE) was calculated according to Vites (1965) as fol-
lows:-
Yield of seeds, kg / fed.
WUE =

Total consumptive use, m3/fed.
Total consmptive use was calculated as described by Israelsom and Hansen
(1962).
All data in each season were statistically analyzed according according to
Steel and Torrie, 1980 and the differences among tretment means were compared
using Least Significant Difference Test (L.S.D.).

RESULTS AND DISCUSSION
I. Effect of terminal irrigation date

Data presented in Table (1) show that terminal irrigation date had significant
effect on all studied traits in both growing seasons except length of fruiting zone in
1995 season only. All studied traits were increased by increasing number of irriga-
tions from 5 to 6 irrigation while percentage of immature seed decreased in both
growing seasons. These results were expected as more available minerals for plant
nutrition. Mositure stress affected the length of internode, probably by inhibiting
cell elongation. Mahmoud (1969), found that plant height, total number of capsules/
plant, growth period, seed yield per plant, per feddan and weight of 1000-seed,
were increased with increasing irrigation number, these results are in agreement
with those obtained by Chaudhari et al. (1991) Prakasha and Thimmegowda (1992)
and Mathew and Kunju (1993).

2. Effect of harvesting date

The results recorded in Table 1 indicate that delaying harvest time up to 120
days after sowing caused significant increases in plant height, number of capsules/
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plant and seed yield/plant, while 1000-seed weight increased for the 105 days in
both seasons. No significant differences could be seen among the three harvesting
dates in height of the first capsule in 1995 season and length of fruiting zone in both
seasons. Moreover, percentage of immature seed decreased with delaying harvest
date. These results indicated that the late harvesting dates gave the highest values
of these of these traits. This might be attributed to an increase in the metabolites
synthesized with sesame plants owing to prolonged growth period which increased
plant dry matter accumulation in plant organs till it reached the full maturity stage.
The decreased percentage of immature seed at delayed harvest time was rather ex-
pected since such time was accompained by an increase in both setting and develop-
ment of seeds. Ghanem (1989) found that sesame plants harvested after 110 or
those harvested after 120 days from planting gave significant higher values of seed
weight/capsule as well as number of capsules/plant and 1000-seed weight. These
results are in harmony with those obtained by Charinee (1991) and Yebio et al.
(1993).

Table 2. Interaction effect between terminal irrigation and harvesting date and ter-
minal irrigation X varieties on some sesame characters in 1994 and 1995

.seasons.
Terminal Harvesting dates (days from Varieties
Irrigation sowing) Giza 32 H117 N.A 652 B51
90 105 120
plant height 1994 height of the first capsule 1994
S irrigations  176.01 189.67 186.35 65.78 69.89 60.74 66.80
6 irrigations 124.41 195.31 203.91 71.98 73.83 76.68 73.23
L.S.D. 5% 8.73 4.90
fruiting zone length 1994 Number of capsules/plant 1994
5 irrigations 112.94 125.46 1 17.13 51.83 48.20 64.43 62.70
6 irrigations 124.41 121.99 128.56 56.19 56.72 76.49 63.89
L.S.D. 5% 7.74 7.74
seed yield per plant (g) 1994 seed yield per plant (g) 1994
5 irrigations 3.40 9.30 10.95 50.50 54.03 48.05 45.92
6 irrigations 5.58 10.05 11.92 79.97 60.81 73.97 59.02
L.S.D. 5% 1.38 1.38 .
weight of 1000 seeds (g) 1994 weight of 1000 seeds (g) 1994
S irrigations 2.03 3.30 3.18 2.73 2.63 3.13 2.85
6 irrigations 2.61 4.36 4.41 4,16 3.88 3.98 3.94
L.S.D. 5% 0.17 0.17
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3. Effect of varieties

Data in Table 1 show that significant differences between varieties were no-
ticed in plant height, number of capsules/plant weight of 1000-seed in both seasons
in addition to length of fruiting zone and seed yield/plant in the first seasons only.
No significant differences in height of the first capsule and percentage of immature
seed in both growing seasons were observed. Giza 32 and Hybrid 117 varieties sur-
passed N.A. 652 and B 51 in the above- mentioned characters except number of cap-
sules/plant and seed yield/plant which showed a reverse trend.

The differences between the four sesame varieties may be attributed to the
differences in their genetic constitution for these traits and the interaction between
the genetic make-up and the environmental conditions which prevailed during the ex-
perimention period. These results and conclusions are in agreement with those re-
ported by Bakheit and Mahdy (1988) El-Sherbeeny (1991) El-Karamity et al. (1992)
and Itnal et al. (1993).

4. Effect of interaction

Data included in Table 3 show that terminal irrigation x harvesting dates had
significant effect on plant height, fruiting zone length, seed yield/plant and weight of
1000-seed in the first season. It was noticed that the maximum value of plant
height, fruiting zone length, seed yield/plant and weight of 1000-seed were reached
with irrigation terminated after 6 irrigations and harvesting plants after 120 days.
While the lowest values in these traits were recorded with terminal irrigation after
S irrigations and harvesting after 90 days from sowing.

Concerning the effect of terminal irrigation x varieties interaction in Table 3,
it was concluded that terminal irrigation after 6 irrigations with N.A. 652 variety
gave the highest value of the first capsule height and number of capsules/plant in
1994 season. While the highest value for number of capsules/plant and 1000-seed
weight were obtained from planting Giza 32 variety with terminal irrigation after 6
irrigations in 1995 season.

With regard to the effect of interaction between harvesting dates and varie-
ties, it was found that plant height, height of the first capsules, number of capsules/
plant and seed yield/plant were significantly by affected in both growing seasons.
The tallest plants were of Giza 32 and Hybrid 117 at different dates of harvesting
and plant height of varieties was increased with delayed harvesting in both seasons.
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Table 3. Interaction effect between harvesting dates and varieties on some sesame characters
in 1994 and 1995 seasons.

Harvesting dates

(daysfrom 1994 1994
sowing)
Varieties Giza  Hybrid N.A. B 51 Giza  Hybrid N.A. B 51
32 117 652 32 ik 74 652
plant beight 9.44 9.44

90 days 200.40 190.40 171.30 185.0 | 206.50 195.60 178.96 190.55
105 days 196.04 199.80 186.50 187.70 | 199.18 195.60 198.96 180.63
120 days 192.90 201.40 194.80 191.50 | 201.50 199.60 197.70 197.71
L.S.D. 5% 5.62 5.50

height of the 1st

capsule (cm)
90 days 66.50 70.85 67.79 68.75 80.45 8095 70.01 78.13
105 days 7239 67.44 5843 67.14 82.71 79.59 85.59 70.01
120 days 67.75 7730 83.16 74.16 82.25 79.88 77.99 79.25

L.S.D. 5% 5.62 8.95
No. of
capsules/plant
90 days 48.13 4995 69.79 39.18 67.13 53.39 61.45 42.41

105 days 58.66 47.93 5843 89.50 63.66 54.04 61.04 52.73
120 days 55.24 61.00 83.16 61.21 64.91 64.83 60.54 62.26

L.S.D. 5% 7.29 7.24
seed yield /plant
90 days 6.29 400 4.24 3.44 4.84 3.43 3.61 3.39
10S days 10.78 7.59 8.60 11.84 8.75 775 9.79 7.49

120 days 10.00 10.13 14.70 1091 12.50 1473 12.80 1é.29
L.S.D. 5% 1.59 1.41
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While the lowest height to the first capsule was recorded in plants of B 51 variety
harvested at 105 days in both seasons and gave maximum number of capsules/plant
in 1994 season, but the maximum no. of capsules in 1995 season was obtained from
Giza 32 variety harvested at 90 days age. The heaviest seed yield/plant was re-
corded in N.A. 652 and Hybrid 117 with harvesting at 120 days in 1994 and 1995

seasons, respectively.
5. Seed yield/feddan and land use efficiency (LUE)

Data presented in Table 4 indicate that seed yield/feddan and land use effi-
ciency were increased by (13.2 and 9.9%) and (13.5 and 9.5%) when given 6 irri-
gations compared to 5 irrigations in 1994 and 1995 seasons, respectively.

The reduction in seed yield by exposing sesame to drought at pod deviopment
stage might be directly attributed to the reduction in dry matter accumulation, plant
height, fruiting zone, number of capsules/plant and seed index. The increase in LUE
is mainly due to the increase in the seed yield of the same area. These results are in
agreement with those reported by El-Wakil and Gaafer (1986) Chaudhari et al
(1991) and Majumdar and Roy (1992). Also, data given in the same table reveal that
seed yield per feddan and LUE were significantly with delaying harvest date from 90
to 105 days after sowing in both seasons. It could be inferred that delaying harvest
date to 105 days remarkably increased seed yield/feddan by (34 and 7.3%) and
(27.5 and 3.8%) while LUE by (22.8 and 18.5%) and (15.4 and 15.6%) compared to
90 and 120 days harvesting date in 1994 and 1995 seasons, respectively. These
results show that the highest values of 105 harvesting date may be attributed to the
prolonged growth period and more accumlated metabolites and resalting in signifi-
cant increase in yield and its component charaters. Moreover, delayed harvest up to
120 days after sowing exposed sesame plants to over maturity which is often ac-
companied by a decrease in moisture content in sesame plants and seed shattering
from capsules. These results are in hormony with those obtained by Ghanen (1989)
and Yebio et al. (1993). Results shown in table (3) show that Giza 32 and Hybrid 117
varieties producsed the highest seed yield/fed. and LUE, while B51 variety gave the
lowest values in both seasons. Similar results were obtained by Ibrahim et al.
(1987) Bakheit and Mahdy (1988) and El-Serogy (1992).

Regarding the interaction effect between terminal irrigation x harvesting date
and harvesting date x variety on seed yield/fed. and LUE, it could be conluded that
the highest values were obtained from treatment given 6 irrigations with delaying
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harvest date to 105 days from sowing. The highest seed yield and LUE were record-
ed from harvest Giza 32 variety at 105 days from sowing, while the lowest vaule
resulted from harvesting B51 at 90 days from sowing. These results are expected
since seed yield of the 105 harvest date was almost similar to harvesting at 120
days with less number of days to harvest. So, harvesting sesame plants after 105
days from sowing could be recommended because most of studied genotypes are ear-
ly maturlty.

6. Water use efficiency (WUE)

The average values of water use efficiency by sesame are presented in Table
(5). It could be inferred from the data that WUE was increased by 6 irrigations com-
pared with 5 irrigations and increased with delaying harvest date from 90 to 105
days after sowing in both growing seasons. Giza 32 variety produced the highest
value WUE, while BS1 variety gave the lowest value in both seasons. Regarding the
interaction effect between harvesting dates and varieties on WUE. The highest value
WUE. The highest value WUE was obtainded from sowing Giza 32 variety harvested
at 105 days after sowing. Whereas, the lowest value was recorded from B51 varie-
ty withe harvesting at 90 days after sowing.

Table 5. Effect of terminal irrigation, harvesting date and varieties on water use ef-
ficiency (WUE) in 1994 and 1995 seasons.

1994 Mean 1994 Mean
Terninal Harv.| Giza Hyb. NA B Giza Hyb. NA BS51
frrigation days| 32 117 652 51 32 117 652

50 | 026 0.20 0.20 0.10| 021 0.27 0.23 0.25 0.25 0.25
simigation | 105 | 035 0.35 031 030| 0.33| 0.34 0.33 0.30 030 0.32
120 | 033 030 030 029 031} 0.31 034 0.29 030 0.31

Mean 0.31 0.28 0.27 0.26]| 0.28] 0.31 0.30 0.31 0.28 0.29

90 0.26 0.24 0.24 0.20| 0.24| 0.27 0.24 0.23 0.21 0.24
6- Irrigation 105 0.38 0.36 0.33 0.34| 0.35| 0.38 0.37 0.34 0.32 0.35
120 | 0-37 0.30 0.32 0.31| 0.33] 0.37 0.34 0.32 0.33 0.34

Mean 0.34 0.30 0.30 0.28] 0.31] 0.34 0.32 0.30 0.29 0.31
90 0.26 0.22 0.22 0.20| 0.23| 0.27 0.24 0.24 0.23 0.25
Mean 105 | 0-37 0.36 0.32 0.32| 0.34| 0.36 0.35 0.32 0.31 0.34
120 | 0-35 030 0.31 0.30| 0.32| 0.34 0.34 0.31 0.32 0.33
Mean 0.33 0.29 0.29 0.27]| 0.30] 0.32 0.31 0.29 0.29 0.31

From an economical point view, it could be concluded that the best irrigation
scheduling for water use efficiency and saving irrigation water, as well as high se-
same yield production. It could be recommended to irrigate sesame plants 5 irriga-



OPTIMAL DATE OF SESAME IRRIGATION AND HARVEST 1073

tions to obtain the highest seed yield with good quality. These results are in agree-
ment with those obtained by EI-Wakil (1983), Chandrakor et al. (1994) and Mokadem
et al (1994).
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