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INTRODUCTION

Sunflower is one of the most important.sour-
ce of edible oil in the world. The tbtal national
consumption of edible oil in 1986/1987 was
637000 M.T., out oT it 20/o produced f rom cotton
seed (100000_ M.T.) and soybean (20000 M.T.).

Great emphasis has to be given io the expan-
sion of oil type sunflower for oil industry drie to
its wide adaptability to various envirohmental
conditions.

This investigation was conducted to deter-
mine the optimum and more economic irrigation
treatment for oil type sunf lower varietles at
Sakha loglta) and Sids (Middle Egypt) Re-
search Stations.

Patel and Singh (1980) loundthat irri-
gation schedule based on IW/PAN-E of l.l had
maximum pla-lt height. Unger (1982) repor-
ted that sunllower 

- irrigated before flowering
averaged 17 cm taller than those not irrigateàJana et al. (1982), Sarkar and Èha-ttacharya (1980) found that maximum
seed yield was obtained at 6O/o available soil
moisture .(6 irrigations). Merrien et al.
(1981) and Herman et al. (1932) conclu-
ded that seed production increased by iircreasing
water supply.
. :I." n a g1 ql. (1982), U n ge r (1982) and
A t t i a (1985) reported that îrrigafion increa-
sed 100-seed weight. Pal (1981), Jana et
al. (1982) and Attia (1985) found that oil
content increased with increasing soil moisture
capaçity. Jana et al. (1982)- and Attia
( lgqs) reported that irrigation increased oilyield....Pal (1981) and Attia (198b)
found that increasing in available soil môisturô
increased husk percentage.

, MATERIALS AND METHODS

Two trials were conducted at Sakha and Sids
Research Stations Farms during lg85 and lg86
seasons to study the effect oi four irrigation

treatments on vegetative characters, seed and
oil yield of two sunf lower varieties Mavak
and Ala.

-The .irrigation__treatments were. studied just
after thinning -(25-30 days after sowing) :-Tr: 25 and 50 days ;

Tz: 25, 40 and 65 days ;Is: 25, 50 and 65 days;
In: 19, 30, 45 and 60 days (control).
Date of sowing was during first half 

'of 
May

in both seasons ànd locationé.
- The experimental design was a split plot with
four. replications. The mâin plots were assigned
to the irrigation treatments and sub-plots for
sunflower varieties. Plot size was l2- m2 and
plant density was 24 000 plants/feddan.

The following characters were recorded on
ten guarded plants:

l. Plant height in cm ;
2. Head diameter in cm :

3. Seed yield kglfeddan ;
4. 100-seed weight in g;
5. Oil content /o;
6. Oil yield kglfeddan ;
7. Husk percentage.
The data were statistically analysed according

tg !!" procedures describêd by- Snedecoî
( le56).

RESULTS AND DISCUSSION

l. Plant height
The data ol7able,l presents the mean u,ilr",

of plant height of two varieties in both locations
in cm. These data show that the irrigation treat-
ments I and 2 have increased plant height of
$qy"k and Ala 5.25 and 8.80 crn respectivély at
Sakha with a significant differencê than'tÉe
control and other treatments in first season.
meanwhile in second season the treatment 3 has
increased significantly the plant height of both
varieties than the control. However. ât Slds the
control treatment increased signif icantly the
plant height in first season for-both varieties,
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. Seasons
Locations

Treatmentl
varieties

1985. l9E6

I 2 3 4 Mean I 2 3 Mean

Sakha

Sids

Overall mean
for irrigation
treatments

Mayak
Ala
Mean

Mayak
Ala
Mean

Mayak
Ala
Mean

t 6l.l5
l 12.55
136.85

141.88
r 13.55
127.73

15r.52
l13.05
t32.29

150.45
124.85
t37.40

149.00
151.50
150.25

t49.73
137.93
143.83

1il.41
I 18.63
134.02

1 84.1 3
1 52.1 3
168.13

t69.27
132.88
l5l.08

155.90
I15.55
135.73

199.00
178,25
188.63

177.45
146.90
162.18

155.48
l16.52
136.00

168.50
148.86
158.68

161.99
132.69
147.35

173.00
133.91
153.46

148.65
139.20
143.93

160.83
136.56
1,18.70

lô4.20
l4Ô.65
t52.43

t7t.78
162.65
t67.22

167.99
151.65
159.82

183.65
156.26
170.26

193.60
174.13
l8:].87

188.83
165.50
177.O7

1 73.1 I
t44.75
158.93

t96.70
179.90
r88.30

l&t.91
162.33
173.62

t73.49
144.04
158.77

t77.æ
163.97
170.83

175.59
154.01
164.80

Iable I

Plant height (cm) as affected by irrlgatlon treatments lor two suntlower varieties at Sakha and Sids locations in
1986 seasons

L.S.D.

while in the second season there were significant
differences between the control and treatments
No. I and 2 only. These results agreed with
those obtained by Patel and Singh
(1980) and Unger (1982).

The differences in varieties response in both
locations may be due to the differences in envi-
ronmental effect. Moreover, there is a signifi-
cant difference in plant height between the two
varieties due to their genetic constitutions which
is in agreement with that of S a I i h (1987).

However there is no significant difference in
plant height of each variety in both locations.

.The interactions between locations vs treat-

Locations (L) Treatments (Tr.) Varieties (V)
6.22 4.34
9.96 7.30

Ications (L) Trêatments (Tr-- Varieties {V)
N.S. 0.66 0.3i1

t-m 0.50 N.s_

ments in 1985 and between locations vs varie-
ties, treatments vs varieties in both seasons have
a significant effect on this trait.

2. Head diameter
Data presdnted id Table 2 show that locations

had no significairt effect on head diameter in first
season only since the head diameter mean was
16.27, 16.68 at Sakha and 14.91, 14.15 at Sids
in both seasons respectively. On other hand irri-
gation treatments had significant effect on head
diameter in both seasons. The largest head dia-
meter resulted from treatments No. 3 and 4 with
no significant difference. The head diameter
measuremerts of those treatments were 16.10,

0.05
1985

1986

LXTr
8.8

LXTr.
c.9,r
o.7l

LXV
0.45
N.S.

Table 2

Head diameter (cm) as aftected by irrigatlon treatments tor two sunllower varleties at Sakha and Sids locations in
1985 and 1986 scasons

L.S0D.
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o-0-5
1985

1986

Seasons
Læations

Treatments
varieties

t985 l9a6

2 3 I It{ean I 2 3 4 Àilean

Sakha

Jids

)verall mean
ior irrigation
:reatments

Mayak
Ala
Mean

'Mayak
Ala
Mean

Mayak
Ala
Mean

t7.22
15.62
t6.42

12.65
t2.75
12.70

14.94
14.19
t4-57

rc-n
15.95
l6.G)

14.90
14.70
14.80

15.56
15.33
15.45

17.39
15.28
16.34

15.60
r6.t0
15.85

16.50
l5-69
l6,lo

17.06
t5.M
16.25

15.85
t6.73
r6.æ

16.46
16.09
16.28

16.97
15.57
16.27

t4.75
15.07
14.9t

15.87
15.12
15.60

16.32
17.06
16.69

12.10
l1.93
t2.02

t4.21
.14.50
14.36

16.48
16.46
16.47

14.35
'13.85

14.10

15.42
15.16
15.29

t7.t5
17.10
17.t3

l4-E5
t4.20
14.53

16.00
15.65
15.83

16.88
15.96
t6.42

16.20
15.68
15.94

r6-il
15.82
16.18

16.71
16.65
t6.63

14.38
13.92
14.15

15.54
15.28
15.41



Table 3

Secd yield kg/ied. as alfected by irrigation treatments for two sunflower varieties at Sakha and Sids locations in 1985 and
1986 seasons

Seasons
Locations

1985 I9E6

varieties I z 5 4 Mean 2 3 4 Mean

Sakha

Sids

Overall mean
for irrigation
treatments

Mayak
Ala
Mean

Mayak
Ala
Mean

Mayak
Ala
Mean

l &3.00
688.75
863.38

331.75
321.25
326.50

687.38
502.50
594.94

693.25
725.00
709.63

616.00
676.50
646.25

654.63
700.25
677.44

938.00
587.25
762.63

588.25
620.75
640.50

763. l 3
604.00
683.57

878.25
64t.75
760.00

700.00
717.75
708.88

789. I 3
679.75
734.44

888.13
659.44
773.78

559.00
584.06
571.53

723.57
621.75
672.66

l 238.00
74r.OO
989.50

461.00
493.00
477.O0

849.50
617.00
733.25

l 106.00
9S8.00

l 052.00

798.00
804.00
801.00

952.00
901.00
926.50

951.00
603.00
777.0O

1040.50
910.00
975.25

995.75
756.50
876. I 3

1284.00
759.00

1021.50

| 025.25
I 067.50
I 046.38

l 154.63
913.25

I 033.94

I t44.75
775.25
960.00

831.19
818.63
824.91

987.97
796.94
892.46

L.S.D. 0.05
1985

1986

Locatims (L)
tc.s.
N.S.

Treatments (Tr.) Varieties (V)
N.S. 89.46
t.47.73 65.16

LXTr.
lc/.oo
208.92

LXV
t26.52
92. l5

Tr.XV
N.S.
N.S.

LXTT.XV
N.S.

| 84.80

16.28 cm in 1985 and 15.83, 16.18 cm in 1986.
Similar results were reported by J a n a et al.
( le82).

The intéractions between locations vs treat-
ments, locations vs varieties and locations vs
treatments vs varieties had a significant effect
on head diameter in 1985. However, locations vs
treatments had a significant effect on head dia-
meter in 1986.

3. Seed yield/fed
Data presented in Table 3 show that locations

had no significant effect on seed yield/fed'in both
seasons.

Irrigation treatments had no significant effect
in 1985, while it had significant effect in 1986.

The highest seed yield resulted from treatment
No. 4 

-(control), I 154.6, 912.3 kg/ied. for Ma-
yak anà Ala rêspectively. Due tô the fact that
ilants consumed more qriantity oi water, the dry
inatter accumulation, head diarneter and seed
index were increased, which consequently in-
creased seed yield/fed, These results agreed
with those obtâined by Sarkar and Bha-
ttach.arya (1930), Merrien et'^'al.
(1981) and Herman et al. (1982).' 

Moreoyer, there is a significant difference in
seed yield/fed. between thè two varietes dle t9
their genetic constitutions which is in agreement
with that of Salih (1987).

The interactions between locations vs treat-
ments and locations vs varieties had significant

Table 4

Hundre_d seed weigtt (g) as aflected by irrigation treatments for two sunflower varietics at Sakha and Sids locations in
l9B5 and 1086 scasoris

Seasons
Locations

Trestment!
Y$ieties

1985 1986

I 2 3 Mean 2 3 4 Mean

Sakha

Sids

Overall mean
lor irrigation
treatments

Mayak
Àla
Mean

Mayak
Àla
Mean

Mayak
Ala
Mean

5.83
5.60
5.72

5.90
5.60
D. /ô

5.87
5.60
5.74

6.88
6.13
6.51

6.83
6.10
6.47

6.86
6.12
6.49

7.33
6.63
6.98

7.ffi
6.48
7.04

7.47
6.56
7.01

7.98
6.76
7.37

8.05
7.to
7.58

8.02
6.93
7.48

7.Ol
6.28
6.64

7.to
6.32
6.71

7.O5
6.30
6.68

5.70
4.76
5.23

5.70
D.DD
5.63

5.70
5.16
5.43

6.20
5.15
5.68

6.40
6.08
6.24

6.30
5.62
5.96

7-ffi
6.75
6.63

7.85
6.43
7.14

7.68
6.09
6.89

8.03
7.48
7.76

7.80
6.88
7.34

7.92
7.t8
7.55

6.86
5.79
6.32

6.94
6.24
6.59

6.90
6.01
6.46

L.S.D. 0.05
t985
t9E6

Locations (L) Treatments (Tr.)
N.S. 0.23
0.14 0.22

Varieties. (V)
0.23
0.18

LXTr.
N.S.
0.3t

LXV
N.S.
0.26

Tr..X V
N.S.
0.36

LXTr.
N.S.
N.S.

XV
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Table 5

Oil content /o as aflected by irrigation treatments tor two varieties at Sakha and Sids locations in lggS and 19g6
seasons

L.S.D 0.05
I 965

I 986'

Locations (L) Treatments (Tr.) Varieties (V)
N.S. 0.53 0.52
N.S. o.72 0.50

LXTr
0.75
N.S.

LXV
N.S.
N.S.

Tr.XV
8.05
0-48

Tr.XV
N.S.
N.S.

LxTf.xv
l.4E
l.4l

effect on seed yield/fed. in both seasons while
interaction between locations vs treatments vs
varieties had significant effect on this trait in
1986 onlv. :

4. lfi)-seed weight
The data o1 Table 4 present the mean values of

1OO-seed weight of two varieties at Sakha and
Sids Stations in lg85 and 1986. These data show
that locations had significant effect on 1O0-seed
welght in 1986 season only since the means of
1OO-seed weigtrt were 6.64, 6.71 g at Sakha and
6.32, 6.59 g at Sids in both seasons respectivelv.
On other hand the highest 10O-seed wei-gtrt 12.+A

".ng 1.5q g) for Mayak and Ala respectively were
obtained from treatment No. 4 (coritrol). the de-
c.rease in seed weight under treatment I may be
due to deficit of variable water in root zone and
less absorption which affected cell division and
expansio!, also decrease in dry matter accumu-
lation. Therefore plants prodriced small heads
and seeds which- conseQuently affected seed
weight. Similar results weie obtâined by J a n aet al, (1982), Unger (1932) and Attia
( re85).

The interaçtions between location vs treat-
ments, locations vs varieties and treatments vs

Table 6

Oil ylcld/fed. as affected by lrrigation treafments lor two varieties at Sakha and Sids locations In lgg5 and lgg6seasons

L.S.D.

78

0.05
1985

1986

LXTr
56.29
83.1 4

LXV
46.24

35.28

Locations (L)
N.S.
N.S.

lreatments (Tr.)
39.80
4t.57

Varieties (V)
32.69
24.95

LXTT.XV
N.S.
70.56

Sakha

Sids

Overall mean
for irrigation
treatments

Mayak
Ala
Mean.

Mayak
Ala
Mean

Mayak
Ala
Mean

31.50
æ.50
30.50

32.55
30.75
31.65

36.13 39.55 | 41.58
34.18 | 38.48 | 40.52
35.16 139.02 141.05

37.25 139.75 141.00
3i).00 139.50 142.50
35.13 139.63 | 41.75

36.69 139.65 | 4t.29
33.59 138.99 l4u5l
35.14 139.32 | 4r.40

37.55
36.21
36.88

32.50
3t.25
31.88

35.75
34.48
35. t2

36.50
32.75
34.63

36.13
33.62
34.88

40.28
39.18
39.73

37.56
36.13
36.84

37.85
36.40
37. l3

Mayak 1348.44
Af a 1219.57
Mean l2U.Ol

Mayak ll04.SgAla I 94.93
Mean | 99.73

Mayak |1226.49Ala 1157.25
Mean ll9l.87

388.24
232.A3
310.14

4r3-57
36r.86
'3,37.72

,!00-9t
296.95
348.93

Sakha

Sids

Overall mean
for irrigation
treatments



Toble 7

Husk percentage as alfected by irrigation treatments lor two sunflower varieties at Sakha and Sids locatbns in 1985 and

1986 seasons

Scasons
Locttlons

lreatmcnt!
varlctl,ês

1985 1080

l 3 4 tlcan 2 3 1 ilcan

Sakha

Sids

Overall mean
lor irrigation
trcatments

Mayak
Ala
Mean

Mayak
Ala
lflean

ilayak
Ala
Mean

20.22
19.45
19.84

t8.50
18.00
18.25

r9.36
18.73
t9.05

21.09
20.72
20.91

21.00
20.00
20.50

21.05
20.36
20.71

22.52
21.73
22.t3

21.00
20.73
20.88

21.76
21.24
21.50

24.33
23.20
23.77

23.50
21.00
22.25

23.92
22.10
23.01

22.M
21.28
21.66

21.00
r9.94
20.47

21.52
20.61
21.07

19.51
t9.67
19.59

19.75
17.50
18.13

19.13
t8.59
18.86

20.48
21.01
20.76

19.75
20.25
20.00

20.12
20.63
20.38

21.66
21.74
2r.65

20.75
20.00
20.38

21.15
20.87
2r.01

23.07
23.50
23.29

22.25
22.25
22.25

22.86
22.88
22.77

21.16
2t.48
21.32

20.38
20.00
20.19

20.76
20.74
m.75

L.S.D. 0.05
1985

1986

Locations (L) Treatments (Tr.) Varieties (V)

0.93 0.59 0.47

0.99 0.78 N.S.

LXTT
. N.S.

N.S.

LXV
N.S.
N.S.

Tr.XV
N.S.
N.S.

LXTT.XV
N.S.
N.S.

varieties had significant effect on 1O0-seed
weight in 1986 season only.

5. Oil content
Data presented in Table 5 show that locations

had no sienificant effect on oil content in both
seasons, rùtrile ttre irrigation treatments had sig-
nificant effect on oil content in both loeations
and seasons. Irrigation of sunflower periodi-
cally every l5 days after thiirning. gave the hi-
sheat oil content 41.40 and 41.40% in 1985 and
fg86 respectively. These results agreed with
thosereportedby Pal (1981), Jana etal.
(1982) and Attia (1985).

Moreover, there is a significant difference in
oil content between the two varieties in both
seasons.

The interaction effects were significant bet-
ween locations vs treatments in 1985 season,
treatments vs varieties and locations vs treat-
ments vs varieties in both seasons.

6. Oil vield/fed.
Data pieserited in Table 6 show that locations

had no significant effect on oil yield/fed. in both
seasons.

On other hand irrigation treatments had sig-
nificant effect on oil yield/fed. in both seasons.
The highest oil yield/fed. resulted from treat-
ments 5 and 4 wifh no significant differences. The
oil yield/fed. of those treatments were 269.36,
304.86 kg in 1985 and 348.93, 428.36 kg in 1986.
The lowest oil yield/fed. resulted from treat'
ment l. These results are in harmony with those
reported by Jana et al. (1982) and Attia
(1e85).

Moreover, there is a significant difference in
oil yield/fed. betweeri the two varieties at Sakha
in both seasons.

The interactions between locations vs treat-
ments and locations vs varieties were significant

in both seasons, while the interaction between
location vs treatments vs varieties was signifi-
cant in 1986 season onlv.

7. Husk percentage
With regard to the effect of irrigation treat-

ments on husk percentage, data of Table 7 show
that locations had signif icant ef fect on husk
percentage in both seasons.

Irrigation treatments had significant effect on
husk percentage in both seasons. The highest
husk percentage was obtained from treatment 4.
Increasing number of irrigations increased head
diameter, seed weight and consequently husk
percentage. Similar results were recorded by
Pal (1981) and Attia (1985).

There is a significant difference in husk per-
centage between the two varieties in 1985 only.

The interactions between the combinations of
the three factors had no significant effect on
this trait.
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L'TNFLU_ENC_E qU RÉ-c-rME D^'lB&rq4rroN suR QUEL-euES cARAcrÈRES ÉcoNôluOùÈs ôHnz
LE TOURNESOL

Résumé

. Les stations de recherches Sakha et Sida ont entrepris
[i.:-:ir._ t t S,l.9t,!sa6) pou r étabtir I'iniluunË d" q;âi;;rrartements d'irrisation sur .les caractères économiqu'e desvariétés Mayak eiAla. Les variantà" ï; ;égË;';çitg"tir"
ont été:

I, : ?9 et^50. jours après le démariage ;T": ?r, !Q et 
-os 

louis aprés-Ë'Jérniriie" ,I': 25, 50 et 65 jours airès h àd;l;Ë;:lr: z?,.5q."1 65 jours après le démariale;14: perrodrquement tous les l5 iours aôrè:jours après le démari-

nes.et huile, la teneur en huile et le taux des coques.L'interaction rocarité-variante a uu unËinflirlîàà' iigniricati-ve. sur.la.,hauteur des ptantes, te dirmèi.;;;il"Ëit;È, l;poids de l0O. graines, la teneui en huitôiile Ëridement ensemences et huile.
L tnrerâctlon locallté-variété a eu une inlluence significa_

tive, sur la^hauteur des pfantes, le diamètre Ju ."pîtuf", f.poiq: 9e I00 graines, le'rendement 
"n C.âin", "i tuifu.

L_'interaction localité-variété a eu une influence s

poiq: 9e 100 graines, te'rendementen É;;ù":-"i ti;iË.:-.: :" .yy Ërarrrçù, rr rËnuemenr en gratnes et huile.L'rnreraction variante d'irrigation_variété a eu une influ_ence significative sur la hauteùr des planiei, le-p.rid" d" tOOgraines et la teneur en huile.
Les interactions localité-varianie-variété ont eu une influ_encs significative sur le diamètre au c"pituiè, ii t"n"u, 

"nhuile et le rendement en graines et huilê. ' '

age (témoin).
Les résultats peuvent être présentés comme il suit:

3 "t" 
j:1"-'::: é^ : n î j.u.eri'13 

"! 
i o,n. r4 a oer€rmlne une augmettation significative de la hau_reur de_splantes en l98b tandi3 qu'en 19g6 c'est T3 qui a dé-terminé la olus çrande hqrrlerrr i.. ^r--r^-terminé 1a plus grande hauteur ïes

qryçlo _DE rRArAÀI_TENTOS Dit RrEco "soBRE AL-GUNOS CARACTERES ECONOMICôS -O1Ù -CiNISôI

.. Resûmen

, Dos experimentos en campo fueron conducidos en las es_racrones^9lperimentales de Sakha y Sids durante los afrosrlltlo y ly6o para estudiar el efecto de cuatro tratamientos de
1eg9fn a,tgunp.s caracteres econômicos de las dos varieda-qes mayaK y Ala. Los tratamientos de riego fueron :lr : después de 2b y bO dias del aclar6.t2: después de 25, 40 y 65 dias del aclareo.13: despues de 35, 50 y &5 dias del aclareo.

,,1=p^91i9-dj!amente cada lS dias del actareo (Controt)Los resultados obtenid-os pueden resumirse conio siguei
, - Tr.increm-entô significaiivame-nte la altura ae ia pîàn-
lu^,^gn..t afro l98b mie-ntras ts di6 tas piu;i;;;;" attas en1986.

-..T. diô el .mayor diâmLtro del. capituto, peso de 100s€mulas y fendimiento de aceite y.semilla/fed., contenidooe acette y porcentaje de câscara.

- La interacci6n localidades vs tratamientos inlluencia_ron sigrificativamgnte la altura de la plantâ, 1l aia-"[io
::::^1p.r1"19, 

peso,de cien scmi-llas, contenido de aceite y ren_ormtento de.semilla y aceite/fed.
- Las interacciones localidades vs variedades influencia-ron.significativqmente la altuia de ta planta,â àiametro àôtcapitulo, peso de cien semillas y et reiaimiÀirt" àl s"Àiif" iaceite/fed.

- Las inter-acciônes de tratambntos vs variedades influ_
:111":^on,,",i_C_nificativamente la altura de la piànta, peso decren semtilas y contenido de aceite-

- Las interacciones localidades vô tratamientos influen_ciaron significativamenle el diâmetro del c;pitulo; ;;;Ë_nroo oe acerre y el rendimiento de semilla y aèeite/fed.

r€rrrune -r? prus grande hauteur des plantes.
, tr a.délerminé |,es plus hautes vaieurs pour le diamètre

oU caDltule. le Doids de | 00 oraina< la "o..lo--hr ^- ^-^:
a.délerminé les plus hautes vaieurs pour le diamètre
prture, te poids de l0O graines, le rendement en grai_
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