1. Number of days to flowering

i. I - Effect of the varieties :

Data presented in Table 2 indicate that the varieties differed
significantly in the number of days from planting to flowering .
In 1981 , Sorem 80 reached flowering ( after 57.0 days ) earlier
than Giza 1 and Mayak by 23.6 and 6.1 days , respectively . In the
second season , similar trend was recorded . The differences between
varieties in flowering date are due to different genetic make up .
Similar results were reported by Fick and Swallers (1975), Haikal
( 1976) , El-Mohandes (1979), Attia (1980) , El-Ahmer et al.(1980)

and Abou-Khadrah et al. (1981}

1.ITI- Effect of P— levels :

Results of Table 2 demonstrated that P fertilization had no

significant effect on flowering date . Similar results were found

by El-Almer et al. (1980).

I.11I~ Effect of N- levels :

Nitrogen fertilization had no significant effect on the days
elapsed from planting to flowering ( Table 2) . However N-fertili-

zation slightly delayed flowering , this might be attributed to




Table (2) : The average values of number of days to 50% flowering as
affected by varieties , P and N fertilization in 1981 and
1982, seasons.
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2. Number of days to physiological maturity

2.1 Effect of the varieties :

Varieties differed significantly in number of days from planting
to physiological maturity ( Table 3 ) . Data showed that Sorem 80
was the shortest growing season ( 82.3 days )} and Giza 1 was the
longest growing season ( 112.8 days ) , whereas , Mayak was inter-
mediate ( 93.8 days ) . Varietal differences in physiological maturity

were found by Fick and Swallers (1975), Haikal (1976), 2and E1-Mohands

(1979)

2.1T Effect of P-levels :

Phosphorus fertilizer did not significantly affect physiological

maturity ( Table 3 ). Singhi and Pacheria (1981} reported similar

results .

9.111 Effect of N-levels :

Data presented in Table 3. indicate that N-fertilization signifi-
cantly increased the pumber of days from planting to physiological
maturity . In 1981 nitrogen application gsignificantly delayed physio-
logical maturity by 0.9 and 0.8 day with 30 and 60 kg N/fed, respec-
tively without significant differences between N-levels . In 1982 ,
the retardation of physiological maturity was 0.2 and 0.5 day

with the two levels of nitrogen , the retardation of matrurity
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was significant with 60 kg N/fed. only . The retardation of physio-
logical maturity by nitrogen fertilizer due to its encouragement of
vegetative growth or delayed chlorophyll degardation | These results

are in harmony with those reported by Tripathi and Kalra (1981).

2.1V~ Effect of interaction :

The data in Table 3 revealed no significant effect of the different
interactions between V , P and N on the number of days from planting

to physiological maturity .




Table ( 3 ) : The average values of number of days to
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maturity as affected by varieties,P and N fertilization

in 1981 and 1982 seasons .
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3. Number of leaves/ plant

3.1- Effect of the varieties :

It is clear from the data of Table 4. that varieties differed
significantly in the number of leaves per plant . Giza 1 produced
more number of leaves / plant than the other two varieties ( 30.2
leaf ). Mayak and Sorem 80 approximatly have similar numbers (26.2
and 25.7 leaf respectively ) . The differences in the number of

leaves per plant among varieties were found by Shabana (1974) and

El-Mohandes (1979).

3.11- Effect of P-levels :

The number of leaves per plant was not influenced by phosphorus

fertilization ( Table &4 ).

3.11I- Effect of N-levels :

Data in Table 4. indicate that N-fertilization significantly
reduced the number of leaves per plant . Addition of 30 or 60 kg N/fed
significantly reduced the number of leaves per plant by 1.5 and 1.6
leaf , respectively in 1981 , whereas in 1982 the reduction was 1.2
and 1.8 leaf , respectively . The differences between average

number of leaves/plant were not significant when received 30 or

60 kg N/fed.
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Table ( & ) : The average values of number of leaves/plant as affected

by varieties,P and N fertilization in 1981 and 1982 seasons.

=:=====__.=====1F===5===F—_.—-—.==.—.—_——== ———————— _—= -"--‘======== '=:============= i-
i | i 1981 1982
0 ! ISRt St :
i Kg P205/ iKg N/ F Varieties i Varieties L
I fed l fed F ———————————————————————————— o m T
i o lGiza Mayak Sorem Mean Giza Mayak Sorem Mean
F = : E I —1— ————————————— §-Q—----——--—-z__..._ __.==.l_==—_-=="'"——-'—-'=§2=-———'—z:____
e=ssssss=spess=s=s r
i o i3 2.2 257 27.3 § 318 28.0 26.9 28.8 |
i o | 30 i29.0 251 26.9 263 4 30,9 26.9 26.7 28.2 1
i 1 60 29.2 24.7 24.5 26.1 i 29.1 26.2 26.3 27 2 4
[} 1 1 T i
it T o " T - I
ﬁ Mean 29.4 25.3 25.0 26.6 E 30.6 27.0  26.6 28.1 ﬁ
— S B I i
I 0 i 30.3 26.7 26.2 27.7 § 32.1  28.2 27.9  29.4 1
ﬁ io28.8 24.9 24.5 26.1 1 30.8 27.1 26.0 28.0 |
h 15 3 1 i
H ! 99.0 24.3 24.7  26.0 30.5 26.2  25.9 27.5 4
i 60 1l i
] il [1] it
L] . 1 b L i
i S A I i
. i 29,3 25.3 25.1 26.6 31.1  27.1 26.6 28.3 1
| Mean 1 ] i
] ] fl L ————————— A
T T I M i
{ 0 1300 27.2 26.6  27.9 i 32.0 28.0 26.8  28.9 &
I I 29,3 25.3 24.0 6.2 § 30.3 26.1 25.9  27.4 §
b 04 : a
E | 6o 8 29.2 251 23.8  26.0 & 30.3 25.5 25.6 27.1 %
i | i A
i T T - d
E | yean U 29.5 25.9 24.8  26.7 30.8 26.5 26.1 27.8 %
i i ' i
i - H '
E overall i 0 E 30.1 26.7 26.2  271.7 i 32.0 28.0 27.2 29.1%
ﬁ Mean fori 30 ﬁ 99.0 25.1 24.5  26.2 E 30.7 26.7 26.2 27.9 i
n
E N—levels! 60 5 29.1 24.7 24.3  26.1 E 29.9  25.9 25.9 27.3 %
“ _‘.. i I : —E
[i] ] ] #
E Varieties mean E 29.4 25.5 25.0 i 30.9 26.9 26.4 E
1 H H
" I TS S I

L.S.D. 0.05 Varieties P-levels N-levels vxP VN PxN VxPxN
1981 0.82 N.S. 0.63 N.S. N.S. N.S. N.S.
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4 . Leaf area / plant

4.I- Effect of the varieties :

The varieties differed significantly in leaf area/plant in both
seasons ( Table 5 ) . It is clear from the results obtained that
Giza 1 surpassed Mayak and Sorem 80 , whereas Mayak Surpassed
Sorem 80 . The same trend was found in 1982 season . Varietal
differences in leaf area per plant were reported by Ahmed (1977) ,

El-Mohandes (1979) , Abou-Khadrah gg_gl.(1981) and Diab (1981).

4.1I- Effect of P — levels :

Data in Table 5. show that phosphorus fertilizer significantly
increased the leaf area/plant in both seasons . Addition of 15 kg
P205 /fed. significantly increased the leaf area/plant by 2.2 and
5.1 an’ , further additiom of 15 kg P205/fed. caused a significant
increase of 2.4 and 7.1 dm2 in 1981 and 1982 , respectively .

gimilar results were reported by Varghese et al.(1976).

$.I11- Effect of N-levels :

The pitrogeu fertilizer significantly increased leaf area/plant in
both seasons ( Table 5). The nitrogen fertilizer at rates of 30 and 60
kg/fed. increased leaf area per plant by 18.1 and 22.1 dm2 in 1981
and by 18.8 and 23.1 dmz in 1982 . Nitrogen enhancement of leaf area

may be due to its effect on chlorophyll synthesis in the plants . These
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2
Table ( 5 ) : The average values of leaf area/plant dm as affected by
varieties »¥ andVN fertilization in 1981 and 1982 seasons.
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5. Stem diameter

5.1 - Effect of the varieties :

The varieties differed significantly in stem diameter in both
seasons ( Table 6). It is clear that Giza 1 had a thicker stem than
both varieties . The thiner varieties were Sorem 80 in 1981 and
Mayak in 1982. Such varietal differences in stem diameter were
reported by several Plant Scintests among them Shabana (1974), Haikal
(1976) , El-Mohandes (1979) , Attia (1980) , El-Ahmer et al.(1980),

Abou-Khadrah gE_él,(IQSI) and Diab (1981)

5.1I- Effect of P-levels :

The stem diameter did not response to phosphorus fertilization
( Table 6) , this might be due to the high percent of available soil
phosphorus in the soil ( Table 1}. Diab(1981) and Soliman et al.

(1981) found similar results .

7 11I- Effect of N-levels :

The data in Table 6. show that nitrogen application caused a

significant increase in the stem diameter in both seasons . Application

of 30 kg N/fed increased the stem diameter by 18.9 Z and 59.0 Z in
1981 and 1982 , respectively . Addition more 30 kg N/fed over the
first 30 kg N/fed resulted in increasing stem diameter by 7.0%
and 11.9 % in 1981 and 1982 seasons , respectively . The stimulating

effect of nitrogen fertilizer on stem diameter was not the same




in the two seasons as its stimulation was ot pronounced in the second
gseason . This could be attributed to higher available of nitrogen

in the experimental site in 1981 season ( Table 1 ). These results

are in agreement with those obtained by Massey (1971) , Ahmed(1977),

Shabana (1978) , Daulay and Singh (1980) and El-Ahmer et al.(1980).

v IV- Effect of the interaction @

Data in Table 6 show that the stem diameter was significantly
affected by phosphorus x nitrogen interaction in both seasons. The

thickest stem was recorded for applying 30 kg PZOS + 60 kg N/fed.

in 1981 season , while in 1982 for applying 15 kg P20S + 60 kg N/fed.

The interactions of Vx P , Vx N and V x P x N were not significant.




6. Plant height

6.1- Effect of the varieties :

Varieties differed significantly in plant height in both seasons
( Table 7) . Giza 1 had taller plants followed by Mayak and Sorem 80.
The averages of plant height were 207.6 and 188.6 cm for Giza 1 ,
174.7 and 144.1 cm for Mayak and 149.1 and 108.9 cm for Sorem 80 in
1981 and 1982 seasons , respectively . The results mentioned above
as it was expected ~showed that Giza 1 is a tall variety and Mayak
is and intermediate type, whereas Sorem 80 is a short one . Differences
in plant height among varieties were reported by Shabana (1974) ,
Haikal (1976) , Ahmed (1977), El-Ahmer_gE_él.(IQBO) and Abou-~Khadrah
et al .(1981).

6.1I- Effect of P-levels :

Data presented in Table 7. indicate that phosphorus application

significantly increased the plant height in both seasons. Addition of

15 and 30 kg P205 /fed. increased the plant height by 4.7 and 10.7 cm

in 1981 , whereas in 1982 the increases were9.7 and 10.9cm respectively.
The increase in plant height by phosphorus application might be due to
the effect of phosphorus on nitrogen metabolism. Diab(1981) found that P
fertilizer increased plant height , while El-Ahmer et al,(1980) found
that phosphorus fertilization had no significant effect on plant height,

the disagreement between the results could be attributed to the differe-

nces in the environmental conditions .
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6.11I- Effect of N-levels :

Data in Table 7 indicate that the plant height was significantly
increased by N- application in both seasons . Application of 30 and
60 kg N/fed. increased the plant height by 12.2 and 19.3% in 1981
and 17.3 and 21.5 Z in 1982 . These results are in parallel with
those reported by Ahmed (1977), Shabana (1978), El-Mohandes (1979)

and El-Ahmer et al.(1980).

6.IV- Effect of the interactiom :

The interaction between varieties and nitrogen was significant in
both seasons ( Table 7). Application of nitrogen fertilizer had
desirable effect on plant height for all varieties, but Mayak was
the most responsable variety in 1981 and Sorem 80 in 1982.
Significant interactions between phosphorus and nitrogen were recorded
in both seasons ( Table 7). The tallest plants were recorded for
applying 30 kg P205 and 60 kg N/fed. in both seasons . The shortest
plants were recorded for the contrel ( O P205 and O N } .

The other interactions in the experiments (VxPand VX P x N )

were not significant .
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Table ( 8 ) : The average values of head diameter, cm.as affected by varie-
ties,P- and N fertilization in 1981 and 1982 seasons .
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8. 100-seed weight

8.I- Effect of the varieties :

The results in Table 9. indicate that Giza‘l and Sorem 80 surpassed
Mayak in the seed weight. The differences between Giza 1 and Sorem 80
in the seed weight were not significant in both seasons . The heaviest
100-seed weight was (6.8 g) , recorded for Sorem 80 and Giza 1 in 1981,
whereas it was (6.6 g) for Giza 1 in 1982. Likewise Haikal (1976} ,

Ahmed (1977), El-Mohandes (1979), Attia (1980), and El-Ahmer et al.

(1980) found variation in seed weight among different genotypes.

8.1I- Effect of P-levels :

The phosphorus fertilizer had no significant effect on 100-seed weight
in both seasons (Table 9). This could be due to the available phosphorus
in the experimental sites was sufficient for seed filling . Other plant
ajentest came to the same findings Monotti (1975), El-Ahmer et al(1980)
Singhi and Pacheria (1981) and Soliman et al.(1981) . However Diab{(1981)
found a significant increase in the weight of 100-seed by phosphorus
application . This could be attributed to the differences in the environ-
mental conditions such as the temperature and the humidity during the

period of seed filling .

8.111- Effect of N-levels :

Data in Table 9. showed that nitrogen fertilizer significantly increased
100-seed weight in both seasons. The highest seed weight was obtained
by applying 60 kg N/fed. in both seasons . The difference between applying
30 kg N/fed. and 60 kg N/fed. was significant in 1982. whereas in 19381

it did not reach the level of significance . It was observed that the
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average of two seasons , the nitrogen fertilizer resulted in increasing
the 100-seed weight by 27.4 % and 31.1% when received 30 and 60 kg N/fed,
respectively.These increases may be due to the increase in the plant
photosynthetic area . Similar results were found by Massey (1971 ) ,
Morris (1975) , Nur (1975) , Ahmed (1977), Shabana (1978), El-Mohandes
(1979 and 1984 ) , El-Ahmer et al.(1980), Jadhav and Jadhav (1980) and
Diab (1981) . Whereas Monotti (1975) reported that N fertilizer did

aot affect the 100-seed weight . These results disagree with the results
of the present investigation probably due to the different genotypes
used or the difference in the environmental conditions such as soil
fertility and the temperature and the humidity during the period of

seed filling .

. IV- Effect of the interaction :

Data in Table 9. show that 100-seed weight was significantly affected
by phosphorus x nitrogen interaction in 1981 season . The highest 100-
seed weight was recorded for applying 30 kg P205 and 60 kg N/fed.

Whereas the interactions between varieties x P and V x N as well as

V x P x N were not significant .
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Table ( 9 ) : The average values of 100-seed weight g. as affected by

varieties,f and Nfertilization in 1981 and 1982 seasons.
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L.5.D. 0.05 Varieties P-levels N-levels VxP VxN Pxv VxPxN
1981 0.29 N.S. 0.12 N.S. N.S. 0.21 N.S.
1982 0.17 N.S. 0.29 N.S. N.S. N.S. N.S.
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9. Seed yileld per Pfant

9, I- Effect of the varieties :

The varieties differed significantly in seed yield per head {Table
10) . The highest seed yield per head was recorded for Giza 1 in both
seasons . The average of two seasons for seed yield per head of Giza 1l
was higher than those obtained from Mayak and Sorem 80 by 17.7 and 26.1%,
respectively . This result because Giza 1 variety exceeds the other
varieties in sourse capasity , larger heads , heaviest 100-seed weight
and may be produced more seeds/head. Mayak significantly exceeds Sorem 80
in seed yield per head by 7 Z for the average of the two seasons . This
could be due to its higher fertility which led to production of less
empty seeds/head , as Sorem 80 surpassed Mayak in 100-seed weight and
head diameter . Similar results were reported by Shabana (1974) , Haikal
(1970), Ahmed (1977), El-Mohandes (1979), El-Ahmer et al.(1980), Abou-

Khadrah et al .(1981) and Diab (1981).

9,11- Effect of P-levels :

The effect of P-fertilizer on seed yield per head was insignificant
in both seasons ( Table 10) . These results are in harmony with those
obtained by Monotti (1975) and El-Ahmer et al.(1980).

Whereas Diab (1981) reported that phosphorus fertilizer increased seed
yield per head . The disagreement between the results may be due to the

difference in the soil fertility of the two sites of the experiments .

9,111~ Effect of N- levels :

Nitrogen fertilizer significantly resulted in increasing the weight

of seeds per head in both seasons ( Table 10). Applyied 30 kg N/fed.
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increased seed yleld per head by 34.8 % and 49.8 ¢ in 1981 and

1982 seasons respectively , further applicationm of 30 kg N/fed.

increased seed yield per head by 4.8% and 5% in 1981 and 1982 seasons,
respectively . The stimulation effect of nitrogen fertilizer on the
seed yleld per head may be due to its effect on {ncreasing the sourse
capasity which increased the leaf area , stem diameter end this in
turn increased metabolic components synthesices in the plant , conse-~
quently increased the amount of metabolites translocated to the head.
Besides nitrogen increased grain filling period . Adding 30 or 60 kg
N/fed caused an increase in the head diammeter and seed weight and this
might lead to increase the seed yield per plant . These results confirm
with those obtained by Massey (1971) , Ahmed (1977) , El-Mohandes
(1979 and 1984) , El-Ahmer et al. (1980) , Diab (1981) and Nour El-Din
et al.(1983) . Whereas Momotti (1975) and Moursi et al (1983) stated
that nitrogen fertilizer did not affect seed yield/head . The dissimi-
larities among the results may be due to the different germoplasm

used and to or the environmental conditioms .

9.1V~ Effect of the interaction :

The seed yield per head was influenced by the interaction ﬁetween
varieties x nitrogén in 1982. ( Table 10) . The highest seed yield/
head was obtained from Giza 1 when received 60 kg N/fed.

The interactions between varieties x P and P x N as well as Vx P x N

had no significant effect om seed yield per head .




Table ( 10 ) :

- 52 -

The average values of seed yield/plant, g.

as affected by

varieties,P and N fertilization in 1981 and 1982 seasons.
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L..5.D. 0.05 Varieties P-levels N-levels VxP VxN PxN VxPxN

1981 1.06 N.S. 1.24 N.S. N.S. N.S. N.S.

1982 2.34 N.S. 1.05 N.S. 1.82 N.S. N.S.
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10. Seed husk percent

10.1- Effect of the varieties

Data given in Table 11. showed that the differences among the
averages of the seed husk percentwere significant in both seasons.
The highest seed husk percent was recorded for Giza 1, which surpassed
the other two varieties by 57.9 % and 53.7 % , for Mayak and Sorem 80
varieties , respectively . These results agreed with those reported
by Shabana (1974) , Haikal (1976), Ahmed (1977), El-Mohandes (1979)

3

Attia (1980) , Abou-Khadrah et al.(1981) and Diab {1981).

1-.II- Effect of P-levels :

Phosphorus application had no significant effect on seed husk percent
in two seasons(Table 11). The averages of husk percent were 30.9% and

31.1% in 1981 and 31.3% and 31.2% in 1982 when received 15 and 30
kg P205/fed., respectively as compared with 31.0% and 31.4 % for control
treatnent

in both seasons . These results are in agreement with those

obtained by Monotti (1975) and Singhi and Pacheria (1981).

10.111- Effect of N-levels :

The nitrogen fertilizer significantly resulted in increasing the
seed husk percent during the two seasons ( Table 11). As over all the
averages of the character under study in the two seasons s the nitrogen
treatments caused an increase in the seed husk percent by 0.7 I and

2.0% when received the rates of 30 and 60 kg N/fed. Similar results



were obtained by Ahmed (1977). On the other hand El-Mchandes
(1979) reported that seed husk percent was not affected by N
application . The disagree with the present results might be due
to the different genotypes used and or to the environmental con-

ditions

10,.IV- Effect qf the interactions:

There were no signifucant interactidn effects between the studied factors

on seed husk percent ( Table 11) . The lowest average value of the
seed husk percent was 25.7 % recorded for the variety Mayak when

received 0 kg PZOS and 30 kg N/fed or 30 kg P and 0 kg N/fed .

205
The highest average value of the seed husk percent was 41.6 % recorded

for Giza 1 when received 0 kg P and 60 kg N/fed.

2%
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Table ( 11 ) : The average values of seed husk percent as affected by

varieties ' B.and N  fertilization in 1981 and 1982 seasons.
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1982 0.31 N.S. 0.43 N.S. N.S5. N.5. N.S.
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11, Seed o011 content
—==L 0L content

11.I- Effect of the varieties :

The seed o0il content was significantly affected due to the

varieties in the two seasons ( Table 12). The highest seed o0il

in 1981 omly . Marked differences “in . seed o0il content
between sunflower varieties were also reported by Haikal (1976) ,
Ahmed (1977), El-Mohandeg (1979) , Attia (1980) , El-Ahmer_gE_ﬁl.

(1980) , Abou —Khadrahlgg_gl.(IQBI) and Diab (1981).

11.TI- Effect of P-levelsg :

The phosphorus fertilizer tended to increase the seed oil content
when applied at ratres of 15 or 30 kg PZOS/fed. as compared with the
control ( Table 12). The differences in geed oil content between
applied 15 and 30 kg P205/fed. were not significant . Thege results
are in complete agreement with those obtained by Belkin and Karastan
(1968), Dimancea and Budodi (1970), Varemnikova (1972) , Khattak et al,
(1973), Vicentini and Anelli (1973), Tomov (1976) and Blamey and
Chapman (198]1) . However Girase‘gg_gl.(1975), Diab (1981) and Baraberis
et al, (1982), reported that p fertilizer had no effect on sunf lower

oil Percentage ., The disstmilarites between the results may be due to

experimental giteg such as the soil fertility, the temperature and the

humidity during the period: of geed filling and oil formation .
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.III- Effect of N-levels :

The data presented in Table 12 indicate that the seed o0il content
significantly decreased by applying 30 or 60 kg N/fed. as compared
with the control, whereas the difference between 30 and 60 kg N/fed.
was not significant. In 1982 the decrease in the oil percentage as
affected by nitrogen fertilizer was significant when received 60 kg
N/fed. and not significant with 30 kg N/fed. as compared with the
control ., The decrease in the seed oil content by nitrogen fertilizer
may be due to the increase in seed protein content at the expense of oil ‘&
concentration . Similar results reported by Belkin and Karastan (1968), :
Singh et al.,(1973), Vicentini and Anelli (1973) , Zubriski and Zimmerman
(1974) , Girase et al(1975), Monotti (1975), Tomov (1976) b, Ahmed (1977),
Blamey and Chapman (1981) , Mohammad and Rac (1981) and El-Mohandes
(1984) . Whereas Nur(1975), Shabana (1978) » El-Ahmer et al. (1980),
Diab (1981 ) and Barheris et al . (1982) reported that N-fertilizer
had no significant effect on seed oil content of sunflower . The
disagreement between the results may be due to the different genotvpes

used or the envirommenta conditions .

IV~ Effect of the interaction :

There was no significant interaction between the studied factors
on the seed oil confent (Table 12). The highest oil percentage was Tecor-

ded for the variety Sorem 80 when received 30 kg P,0; + 0 kg N/fed.

5
in 1981 and 30 kg PZOS + 30 kg N/fed in 1982 . The lowest oil percentage
was recorded for Giza 1 when received 15 kg P,0, + 60 kg N/fed. in

1981 and 30 kg P05 + 60 kg N/fed. in 1982 .
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varieties, P and N
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The average values of seed oil content as affected by

fertilization in 1981 and 1982 seasons.
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12. Seed yield per feddan

I- Effect of the varieties :

The data illustrated in Table 13. show that the sunflower varieties
significantly differed in the seed yield per feddan . Giza 1 produced
the highest seed yield per-feddan than Mayak and Sorem 80 in both
seasons , whereas Mayak signiiicantly surpassed Sorem 80 only in 1981
season . The superiority of Giza 1 over Mayak and Sorem 80 due to its
high seed yield per plant . Differences between sunflower varieties in
the seed yield were reported by many Plant Scientests among them
Haikal (1976), Ahmed (1977), L1-Mohandes (1979), Attia (1980), Abou-

Khadrah et al.(1981) and Diab (1981).

.II- Effect of P-levels :

The phosphorus fertilizer significantly increased the seed yield
per feddan ( Table 13). Addition of 15 kg P205/fed. resulted in
increasing the seed yield by 9.14 and 5.3% in 1981 and 1982 seasons,
respectively . Further application of 15 kg P205/fed. did not cause
any significant increase over the first level of phosphorus applyied,
but it reduced it significantly than applying 15 kg P205/fed. in 1981
season, whereas, the reduction was not significant in 1982 season .
The reduction in seed yield by higher level of P may be due to the
excess of P over the amount required by the crop and attributed to the
hastening of the maturation processes and consequently reduction of

vegetative growth( Russell, 1673 ). Similar results were reported by

Belkin and Karastan (1968), [Dimancea and Budoi (1970), Tsurkan (1972),
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Singh et al. (1973), Singh and Kaushal (1975) , Blamey and Chapman
(1981) , Tripathi and Kalra (1981), and Baraberis et al.(1982),
Other investigators reported that P fertilizer did not affect seed
yield of sunflower , Girase et al.(1975), Monotti (1975), Diab(1981)

and Singhi and Pacheria (1981)

111~ Effect of N-levels :

The nitrogen fertilizer significantly increased the seed yield
per feddan ( Table 13). Applying 30 kg N/fed. significantly increased
the seed yield by 47.9% and 45.4 % in 1981 and 1982 seasons, respectively.
Adding more 30 kg N/fed. over the first 30 kg kgN/fed. caused
significant increasesby 8.3 % and 4.0 % in 1981 and 1982, respectively.
The significant increase in the seed yield per feddan resulted from
the increase in seed yield/head, head diameter and seed weight . The
same results were obtained by many investigators, among them , Massey
(1971), Zubriski and Zimmerman (1974), Ahmed(1977), Shabana (1978) ,
El-Mohandes (1979, 1984), Blamey and Chapman (1981) , Diab (1981) ,
Moursi et al.(1983) and Nour El-Din et al.(1983) who found that nitrogen

fertilizer increased the seed'yield of sunflower .

.IV- Effect of the interaction :

The effect of interaction between varieties and nitrogen on the
yield of seeds per feddan was significant in both seasons (Table 13).
The highest seed yield was obtained from Giza 1 by applying 60 kg N/fed.
The interaction effect between phosphorus and nitrogen fertilizer on
the seed yield was significant . The highest seed yield was recorded

0. + 60 kg N/fed.

by applying 15 kg P205 + 60 kg N/fed in 1981 and 30 kg P2 5

in 1982 .
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Table ( 13 ) :The average values of seed yield per feddan, kg. as affected

by varieties, P and N

fertilization in 1981 and 1982 seasons.
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1982 34.1 25.4 34.1 N.S. 58.6 58.6  N.S.
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13. 0il yield per feddan

I- Effect of the varieties :

The sunflower varieties significantly differed in their oil yield
( Table 14). Mayak produced the highest o0il yield followed by Sorem 80
and Giza 1 in 1981 , whereas in 1982 , the highest oil yield was
recorded for Sorem 80 without significant increase than Mayak . The
results indicate that varieties with high oil percent such Mayak and

s o which

Sorem 80 gave more o0il yield than Giza 1’contained lower oil percent.
The increase in seed yield in Giza ! did not compensate for oil yield.
We can drew from these results that Giza 1 can be used for cultiva-
tion in the area where sunflower seeds used directly for human consum-
ption , while Mayak and Sorem 80 where the economic yield will use for
oil production . Varietal differences in o0il yield were reported by
Haikal (1976), Ahmed (1977), El-Mohandes (1979), Abou-Khadrah et al.

(1981) and Diab (1981).

II- Effect of P-levels :

The phosphorus application significantly increased the oil yield
per feddan in both seasons ( Table 14 ). Applying 15 kg P,0, /fed.
increased the oil yield by 10.3 % and 7.1 Z in 1981 and 1982 seasons,
respectively . The high rate of P fertilization slightly reduced the
oil yield than that obtained from the lower level followed the same
pattern as in the seed yield . Similar results were reported by
Vicentini and Anelli (1973) , Tomov (1976) and Blamey and Chapman

(1981) . Diab (1981) found that P fertilizer had no significant effect
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on sunflower oil yield .. We can conclude that applying 15 kg

P205/fed is more suitable to produce high oil yield .

I1IT- Effect of N-levels :

The nitrogen application caused significant increasesin the
oil yield per feddan in both seasons ( Table 14). The highest oil
yield was obtained by applying 60 kg N/fed. The differences between
the averages of o0il yield/fed. which were obtained from the high and
low N-levels were significant in one year out of two . As an average
of the two growing seasons nitrogen fertilization increased the oil
yield by 43.1 % and 50.2 % when received the rates of 30 and 60 kg/
fed., respectively . The increase in oil yield due to nitrogen ferti-
lization resulted from the increase in seed yield . Similar results
were reported by Zubriski and Zimmerman (1974) » Monotti (1975) ,
Tomov (1976) , Ahmed (1977), Curotti et al.(1977), Shabana (1978),
El-Mohandes(1979 and 1984), Blamey and Chapman (1981) , Diab (1981)
and Mohammad and Rao (1981)
On contrary Vicentini and Anelli (1973) reported that sunflower

0il yield decreased by N application .

1V- Effect of the interaction :

The interaction effect between varieties and nitrogen fertilizer
was significant only in 1982 season ( Table 14). The highest o0il yield
was obtained from Sorem 80, fertilized by 60 kg N/fed.

The interaction effect between P and N on the 0il yield was signifi-
cant in the tWO0 geasons , followed the same pattern as in seed yield,
the highest oil yield was obtained by applying 15 kg P,0_ + 60 kg N/fed

2°5

in 1981 while 1in the second season by applying 30 kg P205 + 60 kg N/fed.
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Table ( !4 ) : The avarage values of oil yield, kg/fed. as affected by

varietjes P and N fertilization in 1981 and 1982 seasons .
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SUMMARY

Two experiments were conducted in the new reclaimed soil of
Noubaria Agricultural Research Station, Noubaria , Mariot » Behera
Governorate during 1981 and 1982 seasons . The aim of these experi-
ments was to find out the optimum doses of phosphorus and nitrogen
fertilizers on yield performance of three sunflower ( Helianthus

annuus L. ) varieties , i.e. Giza 1 » Mayak and Sorem 80 .

The experimental layout was split-split-plot design with four
replications where the varieties were asigned in the main plots ,
followed by phosphorus fertilizer with three levels, f.e. 0 » 15 and
30 kg P205 / fed., while nitrogen fertilizer were arranged the sub
sub plots with three levels of 0 » 30 and 60 kévfed. The measured
characters were number of daysb%O Z flowering , number of days to
physioclogical maturity , number of leaves per plant , leaf area per
plant, stem diameter , plant height , head diameter » 100-seed weight,
seed yield per head , seed husk percentage , seed oll content, seed vield
per feddan and oil yield per feddan . The results obtained will be

summerized as follows :

I - Effect of the varieties :

1. Sorem 80 was the earlist variety to reach flowering ,

vhereas Giza ] was the latest one and Mayak was intermediate.




10.

11.

12.

Sorem 80 was the earliest variety to reach physiological maturity

- followed by Mayak, while Giza 1 was the latest one.

Giza 1 had more number of leaves than Mayak and Sorem 80’ .

Leaf area per plant of Giza 1 variety was significantly exceeds
that of Mayak and Sorem 80 » while that of Mayak exceeds of
Sorem 80 .

The thickest variety was Giza 1 followed by Mayak and the thinest
one was Sorem 80 .

Giza 1 variety was significantly taller than Mayak and Sorem 80
and Mayak had taller plants than Sorem 80 .,

Giza 1 significantly exceeds both Mayak and Sorem 80 in head
diameter , Sorem 80 produced larger heads than Mayak in both
seasons but the difference was significant only in 1982
Generally Giza 1 had the heaviest 100-seed weight followed
closely without significant difference by Sorem 80 and both
exceeds that of Mayak .

Giza 1 variety significantly exceeds Mayak and Sorem 80 in seed
yield per head . Whereas seed yield per head of Mayak variety
significantly exceeds that of Sorem 80 .

Varieties differed significantly in seed husk percent where
Giza 1 had the highest percent followed by Mayak and the lowest
percent was for Sorem 80 .

Sorem 80 had the highest oil percent followed closely by Mayak
whereas Giza 1 Rad low oil percent .

Seed yield per #eddan varied considerably among the used varieties.

Giza 1 produced the highest seed yield and significantly exceeds
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the other two varieties . Mayak significantly produced more
seed yield than Sorem 80 .
0il yield per feddan was highest for Sorem 80 and lowest for

Giza 1 while it was intermediate for Mayak .

Effect of phosphorus fertilizer :

Phosphorus fertilizer had no significant influence on number
of days from planting to flowering , number of days from
planting to physiological maturity , number of leaves per plant,
stem diameter , 100-seed weight , seed yield per plant and
seed husk percent for the varieties under study in both seasouns.
Phosphorus fertilizer significantly increased the leaf area /
plant whereas the difference between applying 15 and 30 kg
2 5 /fed. was significant only in 1982, season .
Phosphorus fertilizer significantly increased the plant height,
the difference between applyind 15 and 30 kg P 0 /fed was signi-
ficant only in 1981 season .
Phosphorus fertilizer significantly increased head diameter and.
seed oil content, with non significant difference between 15 kg
2 5 /fed and 30 kg P /fed levels in both seasons .
Phosphorus fertilizer at 15 kg onslfed. significantly increased
seed yield per feddam and oil yield per feddan , whereas applied
30 kg P /fed reduced it than the 15 kg P2 5 level significantiy
in 1981 season and the reduction did not reach the level of signi-

ficance in 1982 seasgn .




IIT- Effect of nitrogen fertilizer :

1 - Nitrogen fertilizer had no influence on the number of days

from planting to flowering .

2 - Maturation significantly was retarded by nitrogen fertilization.

3 - Nitrogen fertilizer significantly decreased the number of leaves
per plamt .

4 - Leaf area/plant , stem diameter , plant height , head diameter,

seed yield/plant and seed yield per feddan significantly increased
with increasing nitrogen fertilizer rates .

> - Nitrogen fertilizer at 30 kg N/fed. significantly increased
100-seed weight , wheras applied 60 kg N/fed. increased it more than
the 30 kg N/fed. level significantly only in 1982 season .

b .- Nitrogen fertilizer at 30 kg N/fed. had no significant effect
on seed husk percent , whereas applied 60 kg N/fed. gsignificantly
increased it , in both seasons .

7 - Nitrogen fertilizer at 30 kg R/fed significantly decreased seed
oil content only in 1981 season , whereas applied 60 kg N/fed.
decreased it significantly , in both seasons .

8 - Nitrogen fertilizer significantly increased oil yield per feddan,
whereas the difference between 30 kg N/fed and 60 kg N/fed. levels

was significant only in 1981 season .

IV- Effect of the interactiom :

I~  The interaction between all the studied factors had no signifi-
cant effect on number of days to flowering , No. of days to
physiological maturity , No. of leaves/plant , seed husk percent

and seed oil content .




