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ABSTRACT

Two field experiments were carried out at the Agricultural
Experimental Station of National Research Centre at Shalakan,
Kalubia, Governorate during 2002 and 2003 seasons to study the
effect of irrigation treatments (irrigation every 15 days and
skipping one irrigation at vegetative growth or flowering stages)
and foliar application of 0, '/, and 1 L/ed. k (38%) on growth,
yield, yield attributes and seed oil percentage of sesame variety
Giza 32. The results revealed that skipping one irrigation at any of
the two studied stages significantly reduced growth characters i.e
plant height, number of both leaves, capsulés per plant and dry
weight per plant (leaves, steam, capsules, recovered root and total),
yield i.e seed, straw and biological yields/fed., yield attributes i.e
number of capsules, weight of both capsules, seeds per plant and.
1000 seed weight and seed oil percentage as compared with the
control plots. However, the negative response of sesame plants to
skipping one imigation was more pronounced at flowering stage
than the other treatments. On the other hand, increasing the
concentration of K up to 1 L/fed. remarkably increased the growth
characters i.e plant height, number of both leaves, capsules per
plant and dry weight per plant (leaves, steam, capsules, recovered
root and total ), yield i.e seed, straw and biological yields/fed.,
yield attributes i.e number of capsules, weight of both capsules,
seeds per plant and 1000 seed weight and oil content. The results
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suggested that irrigation every 15 days and application of K (38%)
with 1 L/fed. could be recommended for maximum yield of sesame
plants under similar conditions.
Key words: Growth, Irrigation, Potassium folair application,
sesame, yield.
INTRODUCTION

Sesame (Sesamum indicum L.} 1s considered as one of the

most important oil crops grown in Egypt. It is a summer crop
grown in a wide range of soils especially sandy soils for oil
- production.

Ayyaswamy & Velu (1992); Majumdar & Roy (1992)
and Sener ef al (1992) found that sesame was sown on sandy loam
soil and irrigated at branching (Br) + flowering (F1) produced seed
yield, in the respective seasons, of 0.95 and 1.00 t / ha compared
with 1.2]1 and 1.22 t / ha from irrigated at Br + F1 + capsules
development stage. Jana ef al (1995) found that the highest yields
of seed (1.28 t/ha) and oil (0.52 t/ha) were obtained by 3 irrigation
applied at the branching, flowering and seed development stages.

Mahalanobis (1996) and Dutta er ol (2000) indicated that
sesame with three irrigation each applied at branching, flowering
and capsule development stages, recorded maximum yield (seed +
o0il) of sesame, followed by 2 imrigation (branching + flowering).

Many research papers also indicated that spray with
potassin - cultivating flax genotypes increased all characters under
the study (El-Zeiny ef al 1994; El-Shimy and Moawed, 2000;
Moawed, 2001 and Ei-Azzouni ef af 2003). Derrick ef al (1995)
reported that foliar application of K increased yield of cotton plant.

The aim of the present work is to study the effect of some
irrigation treatments and potassium foliar application on growth,
vield, yield components and seed oil percentage of sesame.

MATERIALS AND METHODS

Two field experiments were carried out during the two
successive seasons of 2002 and 2003 at the Experimental Farm of
the National Research Centre in Shalakan Kalubia Governorate,
Egypt. The soil texture of the experimental site was clay loam in
both seasons. The investigation included nine treatments which
were the combination of three -irrigation regime and three foliar
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potassium 38% treatments produced by El-Nasr Company for
fertilizers and pesticides. A split-plot design with three replications
was employed. The main plots were devoted to irrigation regimes
while the sub-plots were assigned to potassium foliar treatments.
The soil was ploughed twice, rigged and divided into plots. Each
plot (10.5m2) consisted of 5 ridges of 3.5 m in length and 0.6 m a
part. To avoid the effect of lateral movement of irrigation water,
the plots were isolated by borders of 1.5 m in width from all sides.
Irrigation treatments were imposed to allow the plants either
irrigation every 15 days (control treatment), or skipping one
irrigation at vegetative growth and flowering stages i.e. 45 and 60
days from sowing, respectively. In both seasons, sesame plants of
each irrigation treatment were sprayed till drip, after 45 and 60
days from sowing, wﬂh either tap water (as control), or aqueous
solution of potassium (‘/» and 1 L.fed). On May 19 and 22 in 2002
and 2003 seasons, sesame seeds (Sesamum indicum L.) cv. Giza 32
were sown in hills, 10.0 cm a part. Thinning to two plants per hill
was done at 14 days after planting. The normal agricultural
practices for growing sesame were followed as recommended in
the region. Calcium superphosphate (15.5% P205) was added at
the rate of 200 kg/fed. during the field preparation. Nitrogen
fertilizer at the rate of 45 kg N/fed (as ammonium nitrate 33.5% N)
was applied in two equal doses (at the first and second irrigations).
At 85 days plant age, random sample from each treatment was
taken to determine the vegetative attributes i.e. plant height,
number of both leaves, capsules per plant as well as dry weight of
both leaves, stem, capsules, root and total dry weight per plant. At
harvest, random sample of nine plants, was taken from each
treatment to determine number and weight of capsules plant,
seed/plant, and weight of 1000 seeds. Seed, straw and biological
yields /fed. were calculated from the yield of two central ridges of
each plot. Oil percentage was estimated according to the method
described by A.Q.A.C. (1982) using soxhlet apparatus and
petroleum ether as solvent. Data were subjected to statistical
‘analysis of variance described by Snedecor and Cochran (1980),
and the combined analysis of the two seasons was applied
according to the method adopted by Steel and Torrie (1960).
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~ RESULTS AND DISCUSSION
1. Effect on vegetative attributes

Data presented in Table (1) show that the exposing sesame
plants to water deficit at each vegetative growth and flowering
stages resulted in significant reductions in plant height, number of
both leaves, capsules per plant, weight of leaves, stem, capsules
and root per plant as well as total dry weight per plant as compared
with control treatment (irrigation every 15 days). Similar results
were reported by Jana ef al (1995); Duraisamy et al (1999) and
Dutta et al (2060).

The obtained results reveal also that increasing the
concentration of K up to 1 L/fed. Significantly increased the
- aforementioned growth parameters (as compared to the control
plants (untreated).

These results are in accordance with the findings of
(Derrick ef al 1995) , Donald er al (1998) on cotton plant and El-
Savyed ef al (1999) on lentil.

The interaction effect between irrigation treatments and K
fertilization treatments was not significant except number of
branches per plant.

Spraying 1 L/fed. of K under normal irrigation gave the
highest number of branches per plant as compared with the other
treatments (Table 1).

2. Effect on yield, yield attributes and seed oil percentage

Data presented in Table (2) clearly show that skipping one
irrigation at vegetative or flowering growth stages of sesame led to
significant reduction in number and weight of capsules per plant,
weight of seeds per plant, seed index, Seed, straw and biological
yields per feddan as well as oil content as compared with control
treatment (irrigation every 15 days). However, the response of
sesame plants to water deficit was more pronounced at flowering
stage than the vegetative growth stage. These results are in
agreement with those obtained by Jana ef a/ (1995); Duraisamy ef
al (1999) and Dutta ef a/ (2000).In this connection, El-
Wakil(1984) found that oil content increased by increasing soil
moisture content. -
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Table (1) Effect of irrigation treatments, potassium concentration and their interaction on vegetative attributes of
sesame plants after 85 days from sowing.{combined analysis of 2002 and 2003 seasons ).

Potassium Plant Na. of No. of Dry weight (g/plant)
Irrigation treatments concentration | height | Leaves/ | capsules/
ied f cmy |oplant | pn0 | aves | tem | Capsules | RSOV | oy
0 164.11 61.00 41.78 11,14 26,22 17.00 8.00 62.22
Irrigation every 15 days % (17133 | 75.44 50.00 13.78 29.78 20.33 933 | 7.1
{control)

1 178.78 81.78 56.78 17.11 350 25.11 11.11 88.44
mean 17141 7474 49.52 14.00 30.37 20,81 9.48 74.59

o i 0 157.67 60.33 36.22 9.11 21.11 13.11 6,78 50.11
Skipping one irrigation at % 167.00 | 69.89 45.00 11.67 26.67 17.44 755 | 6333

vegetative growth stage
1 175.00 75.00 49.67 14.00 3111 20.67 9.78 75.55
mean 166,56 68.41 431,63 11.59 26.30 17.07 8.04 63.00
0 151,67 53.44 3N 7.44 17.00 10.44 6.00 40.89
Skipping one irrigation at W 16G.00 61.22 40.67 10,22 21.44 14.1% 6.89 52.66
flowering stage 1 169.11 70.11 45.22 11.89 26.00 17.33 8.55 63.77
Mean 160.26 61.59 39.00 0935 2148 13.96 7.15 52.44
M. | 0 157.81 60.26 36.37 922 21.44 13.52 6.93 51.07
ean values

for potassium concentrations el 166.11 68.835 45.22 11.89 2596 17.30 7.92 63.03
1 174.30 75.63 50.55 14,33 30.74 21.04 981 75.92

I 1.68 2.20 2.53 093 0.55 1.32 0.06 1.94

L.S.D at 5% for: K 1.63 2.41 1.00 068 1.00 0.73 033 1.66

IxK N.§S NS NS NS N.S NS N.S NS

I'= Irrigation treatments

K = potassium concentration

I X K = Interaction
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Table (2) Effect of irrigation treatments, potassium concentration and their interaction on yield, yield attributes and oil

content (%) of sesame. (combined analysis of 2002 and 2003 seasons ).

¢

. Wt. Wt. of Seed index . . Rl
o Potassium No. of of capsules/ seeds/ (1000- seed Seed yield/ 1 Straw yield/ B_:ologt:_:;l Oil content
Irrigation treatments foliar capsules/ fed. fed. yield/ fed.
__plant plant wt.) (%)
treatments plant :
@ (kg)
0 61.22 23.11 10.44 342 763.33 1473.67 2237.00 59.34
Irrigation ever:lf 15 days % 75.11 25.44 12.44 433 868,33 1617.00 2485.33 60.65
t - -
(rentrol) 1 80,33 28.44 14.00 4.92 99333 | 174700 | 274033 | 6168
mean 7422 25.67 12.30 422 875.00 1612.56 2487.56 60.61
0 60.67 19.22 9.11 292 668.33 1375.67 204400 | 5625
Skipping one gzﬁauon at % 68.44 22,55 10.78 3.88 811.67 1482.33 2294.00 51.36
etat 1) st
vegetative sfowth stage 1 76.78 26,00 12.44 449 89533 | 1583.67 | 247900 | 5856
Mean 68.63 22,59 10.78 3.77 791.78 1480.56 2272.33 57.39
0 53.44 16.11 7.44 2.44 609.00 1239.00 1848.00 55.01
Skipping one irrigation at % 62.55 19.00 9.44 322 742.00 1354.33 2096.33 56.28
flowering stage 1 70.11 2355 10.78 397 818.00 1491.33 2309.33 57.19
Mean 62.04 19.55 9.22 3.21 723.00 1361.56 2084.56 56.16
M 0 60.44 19.48 9,00 293 680.22 1362.78 2043.00 56.87
ean values
for potassium % 68.70 22.33 10.89 3.81 807.33 1484.56 2291.89 58,09
cancentrations ! 75.74 26,00 1241 446 902.22 160733 | 2509.56 59.20
! 1.04 0.65 0.35 0.20 4141 4358 30.14 0.24
L.S.D at 5% for: K 0.92 0.44 0.46 0.14 37.64 33.76 40,09 0.20
IxK 1.60 0.77 N.§ N.S NS NS N.S NS

I = Irrigation treatments

K = polassium concenitration -

I X K = Interaction
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The obtained results reveal also that foliar application of K
significantly affected the yield, yield attributes and oil content.
Increasing the concentration of K fertilization up to 1 L/fed. caused
a significant increasing in the aformentioned parameters. Similar
results were obtained by Derrick ef a/ (1995) on cotton, Donald
et al (1998) on cotton, EI-Shimy and Moawed (2000) on flax,
Moawed (2001) on flax and El-Azzouni ef 2l (2003) on flax.

The interaction effect between water deficit and K
fertilization treatments was not significant except number of
capsules per plant and weight of capsules per plant. Spraying 1
L/ed. of K under normal irrigation gave the highest number of
capsules per plant and weight of capsules per plant as compared
with the other treatments (Table 2).

Generally the obtained results suggest that foliar application
of K (1 L/fed.) to sesame plants could be recommended to rise to
productivity.

REFERENCES

AO.A.C. (1982). Official Methods of Analysis 12nd Ed.,
Association of Official Agricultural Chemists. Washington,
D.C., USA.

Ayyaswamy, M. and R.K. Velu (1992). Effect of methods and
intervals of irrigation on growth of sesame (Sesamum
indicum L.). Madras Agric. J., 79(2): 104-105.

Derrick, M.; M.A. Oosterhuis; A. Chang and Steger (1995). Cotton
response to foliar application of potassium fertilizers at
different pH levels. Proc. Symp. Foliar Fertilization: A
Technique to Improve Production and Decrease Polluation
10-14 Dec. 1995, pp. 169-172, Cairo, Egypt.

Donald, D.; C. Howard; E. Sams Owen G. Wathmy and Car]
(1998). Foliar feeding of cotton: evaluating potassium
sources, potassium buffering, and boron. Agron. J. 90, 740.

Duraisamy, K.; G. Kathiresan and A. Balasubramanian (1999).
Effect of irrigation frequency and coir pith application in
sesame (Sesamum indicum L.). Indian J. of Agron., 44(2):
416-418.

228



229 Kassab, OM, & M.M. Ibrahim

Dutta, D.; PK. Jana; P. Bandyopadhyay and D. Maity (2000).
Response of summer sesame (Sesamum indicum L.} to
irrigation. Indian J. of Agron. 45(3); 613-616.

El-Azzouni, A.M.; E.A. Mowawed and S.M. Slama (2003). Effect
of seeding rate, potassin fertilizer on some genotypes of flax
(Limun usitatissimum L.). J. Agric. Sci., Mansoura Univ.,
28(8): 5887-5902.

El-Sayed, A.A.; AF.A. Fawzi and R. RKM. Khalifa (1999).
Balanced nutrition of lentil: Role of Potassium
micronutrient  foliarspray proceeding of the 2nd
International Workshop on Foliar Fertilization. April 4-10,
1999 pp. 305-316, Bangkok, Thailand.

- El-Shimy, G.H. and E.A. Moawad (2000). Effect of different

potassium and nitrogen fertilizer levels on Giz8 and Viking

flax varieties. Egypt. J. Agric. Sci. Mansoura Univ., 25(10):
5993-6007.

El-Wakil, A.M. (1984). Studies of water requirements of sesame
under different nitrogen fertilizer levels. Ph.D. Thesis, Fac.
Agric., Cairo Univ., Egypt.

El-Zeiny, H.A.; M.M. Hussein and Kortam (1994). Effect of
potassium fertilizer on yield of flax (Linum usitatissimum
L.) grown under different conditions of water supply. Agric.
Res. J. Tanta Univ., 10(3): 880-890.

Jana, P.X.; B.B. Mandal; A K. Garai; N.C. Mandal; M.K. Dequpta,
D.C. Ghos; S.K. Mukhopadhyay; D. Gupta and D.K.
Majkumdar (1995). Effect of growth stage based irrigation
on yield, yield attributes, consumptive use and consumptive
use efficiency of sesamum. Agroecosystem management.
Proceedings of a National Symposium Held at Visva-
Bharati, Sriniketan, West Bengal, 18(21): 175-179.

Mahalanobis, D. (1996). Performance of groundnut and sesame in
pure and mixed stands under different levels of irrigation
and fertilizer management. Ph.D. Thesis, BCKV,
Mohanpur, West Bengal, India.

Majumdar, D.K. and S.K. Roy (1992). Response of summer
sesame (Sesamum indicum L.} to irrigation, row spacing
and plant population. Indian J. of Agron., 37(4): 758-762.



J. Agric. Res. Tanta Univ., 31(2) 2005

Moawed, E.A. (2001). Effect of microelements and row distances
on the yield of some flax (Linum usitatissimum L.)
varieties: Egypt J. Appl. Sci., 16(6): 157-172.

Sener, S.; Y. Kayam and S. Kodal (1992). Consumptive use and
irrigation water requirements of principal crops Turkey-
Koy-Hizmetleri-Menemen-Arastirma Enstitusu Muduriugu
Yayinlari No. 180, 84 pp.

Snedecor, G.W. and W.G. Cochran (1980). Statistical Methods, 7th
ed. Iowa State Univ. Press, Jowa, USA.

Steel, R.G.D. and J.H. Torrie (1960). Principles and Procedures of
Statistics. McGrow Hill Book Co., Inc., New York,
Toronto, London.

u.,uﬂl oadladl

§ 50 o 5yl galll Al e A Blalg 4y (e Ghajalt Rl
prsted! Jgaaag gai o aomaligdls 8,00 i

'ﬁhl_»ldnuu.ih-m J‘@Lusekl_)g!uihm:uhai

- Gigadl padlll e = Mhal sl Al cABMall aud
_,m—i_},q.!l—-ui.m

— dagaad £~ A daals ~ Ao 3l A4S = Juslaad aud
.)ﬁd-ﬂ

iy Gl el 3Sd Aeje Glia ol ed Cuedl
Aa jo (o JS 2ie Baaly 4y ghe a5 10 IS (5 )0) (50 CDlales
Y « sia Jonay %YA gl sl My (LYY sasl il
ok g R gl oo Sy

O sl (Al pie Aag (Sl Sl Sl e i (oo
glil) sl Clia 8 ssima gail (Y Lol i oila
ool — <l &Y sl e — el @0 e~ il
(bl AWy gaally Y gslly @ladly 30 e S Glad



231 Kassab, O.M. & M.M. Ibrahim

(Ol adeaty Silly sd 0e IS Jgeana) Jgandl
Ods — Ll ey galh 55 ~ Gl Y skl aae) 430 4%
e b cu¥ Auay (5% AW oo clall e
S pusand) ik T Adanally Lile Uy Ay iy
Y As e b s (e e yall (s e Levie (a guny 2
GO Y Jaear VA ppadiglly auaand Sl i (s
G e — bl pli ) gaill Ay pral Cliial alins 2345
Gos¥t e JS Galal gl — bl G gl se — il
Jena) Jgeanaly ((lall SN ) ghally <Y gy Ll
Y sl e} AigSay (A gy Sy AN (e JS
G e ) a0 ooy - ol Y el g - ol
| <ol Cy W Ly (33
[ A Janay %VA ol ol psandl il (5 4 gl (Sa
0o Jgeana el @iadd @lldy oy Vo JS (g M ) saiud pa
<psand] LS





