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concentrated in six sectors: agriculture, food and nutrition sciences; health sciences;
information sciences; social sciences; earth and engineering sciences; and com-
munications. IDRC is financed solely by the Parliament of Canada; its policies,
however, are set by an international Board of Governors. The Centre's headquarters
are in Ottawa, Canada. Regional offices are located in Africa, Asia, Latin America,
and the Middle East.

Le Centre de recherches pour Ic développement international, société publique
créée en 1970 par une loi du Parlement canadien, a pour mission d'appuyer des
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In September 1989, the Sunflower and Sesame subnetworks held tneir
bi-annual meetings in Cairo, Egypt. ihe meetings were well
attended and papers, presented in these proceedinqo, provide a
very informative overview of some of .he cropping systems,
management practices, product.ion constraints and research
highlights for Doth crops in severa] oountrcs.

Chronic edible oil deficit is a major problem facing many
developing countries in Africa and ?sia where most countries are
forced to import large quantities to satisfy the requirements of
t.heir growing populations. vJith the present rates of population
increase and the improvement of nutrition standards it is likcly
that the consumption of edlhic oil will rise over the years,
increasingly drawing on scarce toreigru exchange fo- the
importation of this vital food st.ale. For this reason, severaj
countries have opted tc increase self-sufficiency in edible oil.

Production deficits are due to a number of factors, ar.ong which
neglect in oilcrops research, in both developed and developing
countries has been a major one. This is particularly true for
minor crops such as sesame. In the cor.text of the :[ORC olicrops
network, initiated in 1981, the interchange ot information and
the sharing of results between scientists have proved to be very
useful and beneficial for the generation of scientific knowledge
and the stimulation of research in this important area. It. is
oped that conclusions and recommendations of t.his meeting iill

stimulate further research and development in the future.

second important reason for limited national production has
been the exceptionally low levels of world prices for oils and
fats in the 1980's and the comparative advantage of importation
over production for developing countries. The description of a
case study using a system's approach to analysis the Vegetable
Oil/Protein System of Kenya has stirred much interest, during the
(airo meetinqs and it. IS hoped that. smilar work can he carried
out. in other countries in the fut.ure

The Cairo meetings will also unfortunately he remembered as the
one wnich has witnessed the diano;ir ct thc fatal d1ease of
late Or. Hiruy eclaynch, Chairman of the Brass]ca Subnet.wor - 4e

wL1 all regret his absence.

On behalf ot 1DFC and of all participants, I would like to tnank
the Government of Egypt for its hospitality, the organizers for
the excellent arrangements and all those who sontributed to the
success of these meetings by their presentations and discussions.

Eglal. }.ached,
Senior Program Officer,
IDRC, Cairo
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(Part of a Report, Supreme Council of Universities, University Linkage Project
No. 842052. US Counterparts Dr. K.J. Frey and C.F. Curtiss, Agronomy
Department, Iowa State Univ., U.S.A.)

To overcome vegetable oil insuf-
ficiency in Egypt, it has become very
urgent to expand indigenous oil

production through increasing the
total area under oil crops as well as
the production per unit area.

Sunflower is considered promising in
this respect. It is the second most
important source of vegetable oil in
the world, second only to soybeans.
It can be grown in the new reclaimed
lands as well as in the low maize-
yielding soils without drastic
changes in the crop rotation in

Egypt. The crop responds well to new
techniques of irrigation. Such
conditions are prevailing in Suez
Canal region.

The local varieties of sunflower have
only about 30% oil while the new
cultivars in the developed countries
have more than 50%. Therefore, high
yielding, short season with high oil
content varieties should be

introduced or bred to grow the crop
successfully.

The research project entitled "Some
aspects towards overcoming vegetable
oils insufficiency in Egypt" was
initiated in 1985 and continued in
1936 and 1987 seasons. The period of
the project was two years. The main
objectives of the project were to:

select the most suitable
cultivars to be grown in Suez
Canal region on different types
of soil as well as under
different irrigation systems.

have synthetic variety of higher
seed and oil yields.
adapt the agricultural practices
for the selected varieties such
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as sowing date, seeding rate and
plant density, fertilization and
weed control.

recommend areas to be cultivated
with sunflower about 50,000
faddans (1 faddan 4200 m

2)
in

Suez Canal region and adjacent
reclaimed lands.

In this paper some of the agronomic
studies conducted in the new

reclaimed lands as well as in areas
where maize is usually grown will be
demonstrated.

SEASON I (1985)

I. Evaluation of Some Sunflower
Varieties at Different Levels on

New Reclaimed Lands

Materials and methods

Four field experiments were
conducted, two at Ismailia under
surface irrigation and two at Saihia
project under sprinkler irrigation
(Pivot irrigation). Meanwhile, at
each situation, one experiment was
performed as early summer sowing and
the other as late summer one. In

each experiment, 10 cultivars were
evaluated at two levels of

fertilization and three planting
distances.

The cultivars were: 2 open varieties
"Giza-1" and "Maiak" (Russian
variety introduced to Egypt in

1970); 4 American hybrids H. 7000",
"H. 7111", H. 7116 and H. 7780"

and 4 French hybrids - "Elia",

"Topflor", "Cerflor' and "Bolero".
The American hybrids are produced by
Interstate Seed and Grain Company,
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North Dakota, USA, while the French
ones were imported for Saihia
project. The local cv. "Giza-1" was
not included in the late summer
experiment at Saihia.

The two levels of fertilization were
40 kg N + 15 kg P20 + 25 kg K20 per
faddan and 80 kg N + 30 kg p2 o +
50 kg K20 per faddan. The three
planting distances were 36, 30 and 24
cm between one-plant hills within the
row 70 cm in width. The split-split
plot design was used where the two
fertilization levels were allocated
in the main plots, the three planting
distances in the sub-plots and the 10
varieties in the sub-sub plots. The
experimental plot consisted of 4 rows
360 cm long and 70 cm wide in the two
summer experiments as well as in the
late summer at Saihia while in the
late summer at Ismailia the plot was
three ridges only.

Sowing was carried out on 28th April
and 1st May in early summer and 19th
July and 29th July in late summer at
Ismailia & Saihia, respectively.
Hand hoeing as well as irrigation
were carried out as proper.

At 75 days from sowing, data were
recorded for plant height, number of
leaves/plant, fresh and dry weights!
plant, fresh and dry weights of
stem/plant, fresh and dry weights of
head/plant, and number of days to

Table 1. Effect of fertilization levels on yield and its components,

Fertilization

Levels

40N+ 15 P20 + 25K 20

80N + 15 P205 + 50K20

LS.D. 5%

1%

40N + 15 P205 + 25 K20

80N + 15 P205 + 50K20

L.S.D. 5%

1%

flowering as well as to harvesting.
At harvesting, the following data
were obtained: plant height, head
diameter, seed Index, seed yield and
seed oil content. The data were
subjected to the proper statistical
analysis of variance at the Central
Lab., Computer Unit, Faculty of
Agric., Alexandria University.

Results

A. Effect of fertilization: (Tables
1,2)

The high level of
fertilization caused almost
insignificant Increases in the

seed yield and its components
such as head diameter and seed
index, while the reverse was
true in seed oil content.

The high level of
fertilization is not
recommended for sunflower in
sandy soils under Ismallia
Governorate conditions
regardless of the irrigation
methods.

B. Effect of plantinq distances:
(Tables 3, 4).
a. In general, head diameter as

well as seed index decreased
consistently as planting
distance was decreased from
36 to 24 cm and the
differences were highly

No. of days

to harvest

Plant

height

(cm)

Head

diameter

(cm)

100-seed

weight

(q)

Seed Seed oil

yield content

(kqJfad.) (%)

Ismailia Summer Experiment

104.70 163.19 15.90 4.74 1000 45.15

104.20 161.58 15.70 5.03 1001 43.57

N.S N.S N.S 0.09 N.S N.S

N.S N.S N.S 0.11 N.S N.S

Saihia Summer Experiment

115.0 117.0 16.30 5.27 850 41.02

115.60 121.32 16.90 5.29 930 39,37

N.S N.S 0.60 N.S 0.41

N.S N.S N.S N.S N.S 0.69



Table 2. Effect of fertilization level on yield and its components.

40N+ 15 P205+25K 20
80N+ 15 P20 5+50K 20

I.S.O. 5%

1%

significant in all
experiments, except in late

summer under sprinkler
irrigation at Saihia.
However, comparisons between
the three planting distances,
within each experiment, showed
that the highest seed yield
was obtained with 30 cm under
surface irrigation and with
24 cm under sprinkler
irrigation. However, the
differences re statistically
significant in the late summer
at Salhia only.

b. It could be recommended to
grow sunflower at planting
distance of 30 cm under
surface irrigation and 24 cm
under sprinkler irrigation.

C. Effect of varieties: (Tables

5,6,7 and 8)
a. According to the data of

earliness (number of days to
flowering and/or number of

days to harvesting). The
results showed the differences
among the open varieties, the
American and French hybrids.

The delay in flowering and

maturing in Saihia experiments
under sprinkler irrigation as
compared to Ismailia ones
under surface irrigation
within each planting (summer
or late summer) might be

Ismailia late summer exoeriment

85.30 8.41 4.315 568 42.44

87.80 8.59 5.657 667 41.92

0.52 N.S N.S 78

Salhia.lete sur& experiment N.
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40N + 15 P25 + 25(20 65.89

80N + 15 P20 + 50(20 70.16

L.S.D. 5% N.S

1% N.S

Fertilization No. of days Plant Head 100-seed Seed Seed oil

Levels to harvest height diameter weight yield content

(cm) (cm) (q) (kqJfd.) (%)

10.91 3.77 380.0 44.33

13,00 3.77 378.0 45.1

3.34 N.S N.S N.S

9.78 N.S N.S N.S

attributed also to the
difference in the soil type.
The soil at Ismailla was pure
sandy, while at Saihia it was
sandy loam.

In the Summer experiment at
Ismailia under surface irri-
gation, the highest seed
yields were obtained for the
French hybrids followed by

the open varieties without
significant differences among
them. That was more evident
with planting distance of 24
cm and under the high or
level of fertilization. In

Salhia Summer experiment, the
highest seed yields were
obtained for Giza-1 followed
by H. 7116 followed by H.

7780 and Ella. In the late

Summer experiments, the
French hybrids, Ella and

Bolero gave the highest seed
yields.

The highest seed oil contents
were obtained from the
hybrids Topflor, Malak, H.

7780, Bolero and Elia in

Ismailia Summer experiment
under surface irrigation.
The introduced hybrids gave
higher seed oil content with
planting distance of 30 cm.
In Salhia Summer experiment,
the hybrids Topflor and
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Table 3. Effect of plant distances on yield and its components.

Table 4. Effect of plant distances on yield and its components.

Table 5. Effect of varieties on yield and its components in Ismailia summer

experiment.

Varieties

Plant

height

(cm)

Head

diameter

(cm)

100-seed

weight

(q)

Seed Seed

yield content

(kq/fad.)

oil

(%)

No, of days

to harvesting

Halak 214.48 17.50 5.71 1005 46.68 112.00

Giza 1 266.57 18.10 5.84 1q53 33.25 113.25

Hybrid 1000 136.51 14.80 5.87 820 42.82 100.60

7111 135,93 14.60 4.52 856 43.80 100.30

7116 140.65 14.60 3.78 975 44.87 100.55

7780 139.96 14.20 3.90 962 46.64 103.15

Ella 165.37 14.60 4.85 1169 46.40 104.30

Topflor 138.69 15.10 4.90 1028 48.03 106.55

Cerflor 145.48 14.80 4.60 1121 43.65 99.90

Bolero 138.58 15.50 5,02 1044 46.48 104.30

L.S.D. 5% 6.80 0.89 0.24 256 2.27 3.21

1% 8.91 1.17 0.31 336 3.01 4.22

Planting No. of days Plant Head 100-seed Seed Saed oi

distances to harvest height diameter weight yield content

(cm) (cm) (q) (kq/fad.) (%)

Ismailia summer experiment

36 cm 105.30 167.33 16.60 5.35 969 44.04

30 cm 104.40 162.73 16.10 4.94 1065 45,2?

24 cm 103.70 157.09 14.80 4.35 975 43.93

L.S.D. 5% 1,17 N,S 0.73 0.16 N.B.S

1% N.S N.S 1.03 0.22 N1.S

Salhia summer experiment

36 cm 116.4 133,90 18.20 5.54 870 40.64

30 cm 114.50 117.84 16.50 5.29 870 39.96

24 cm 115.10 116.04 15.40 5.02 930 40.75

L.S.D. 5% N.S 6.07 0,90 0.12 N.S 0.47

1% N.S N.S 1.30 0,17 N.S 0.69

Planting No, of days Plant Head 100-seed Seed Seed oil

distances to harvest height diameter weight yield content

(cm) (cm) (gm) (kg/fad.) (%)

Ismailia summer experiment

36cm 90.90 8.63 5.400 623 42.05

30 cm 82.90 8.92 4.928 651 42.12

24 cm 85.90 7.93 4.929 578 42.37

L.S.D 5% 0.59 0.35 N.S

1% 0.86 0.42 N.S

Salhia late summer

36cm 71.52 12.80 3.95 354 43.37

30cm - 67.52 12.07 3.63 381 46.0

24 cr 65.06 10.99 3.72 402 44.79

L.S.D. 5% N.S 3.34 0.07

1% N.S 9.78 0.11



Table 6. Effect of varieties on yield and its components in Saihia summer

experiment,

Table 7. Effect of varieties on yield and its components in

Ismailia late summer experiment.

Table B. Effect of varieties on yield and its components in

Saihia late summer experiment.
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Varieties

Plant

height

(cm)

Head

diameter

(cm)

100-seed

weight

(q)

Seed Seed

yield

(kg/fad,)

oil

content

1%)

No. of days

to harvesting

Na I ak 184.52 19.3 6.70 1150 40.33 132.5

Giza I 193.08 20.8 6.77 1280 28.21 130.9

Hybrid 7000 97.92 14.8 5.85 640 40.70 108.6

7111 97.32 15.1 4.95 780 42.55 108.0

7116 101.64 16.1 4.61 960 43.64 110.6

7780 108.24 16.1 4.36 810 42.54 112.1

El ia 111.0 16.0 4.98 870 41.65 115,1

Topf I or 100.20 15.7 4,35 710 44.73 114.7

Ce rf 1cr 110.16 16.0 5.27 840 40.61 108.1

Bolero 107.64 16.2 4.97 810 39.52 113.2

I.s.o. 5% 4.87 0.9 0.27 84 1.76 2.1

1% 6.38 1.2 0.35 114 2.34 2.7

Varieties

Plant

height

(cm)

Head

diameter

(cm)

100-seed Seed Seed oil

weight yield content

(g) (kq/fad.) (%

Maiak 126.7 11.15 5.858 510 41.31

Giza 1 118.7 9.17 5.336 651 30.56

7000 82.2 8.77 5,578 554 41.30

7111 73.4 6.93 4.847 523 43.34

7116 78 .7 8.18 4.293 572 43.99

7180 79,5 9.20 4.616 595 45.36

Elia 85.9 8.93 4.650 120 43.93

Topfor 78.5 8.19 4,859 653 48.18

Cerfior 75.2 6.83 4.239 663 41.34

Bolero 66.7 7.68 5.578 672 42.76

L.S.D. 5% 1.06 0. 37 0.846 36 2.52

1% 1.41 0.50 1.130 48 3.34

Varieties

Plant

height

(cm)

Head

diameter

(cm)

100-seed

weight

(g)

Seed

yield

(kq/fd,)

Seed oil

content

Maiak 91.38 14.82 3.80 465 39.21

Hybrid 7000 62.20 10.68 4,13 237 45.25

7111 60.57 11.52 3.54 361 44.19

7116 61.08 12.07 3.68 395 43.47

7780 62.68 11.93 3.28 329 42.35

Ella 72.43 12.64 4.16 474 44.95

Topflor 65.59 11.10 3.67 391 41.84

Cerf 1cr 68.02 10.79 3.67 317 46.31

Bolero 62.28 11.42 3.81 442 48.29

I.S.O 5% 5.63 1.55 0.13 46.80 1.29

1% 7.48 2.07 0.17 51.95 2.65
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H.7116 had the highest seed
oil content and that was more
evident with planting distance
of 24 cm. In the late Summer
experiment at Ismailia, hybrid
Topflor followed by H. 7780
had the highest seed oil

content with planting distance
of 24 cm. H. 7780 responded
negatively to the higher level
of fertilization in this
respect. However, under
sprinkler irrigation at Saihia

in the late Summer sowing,
hybrids Bolero and Topflor had
the highest seed oil content
and that was more evident
under the higher level of

fertilization as well as with
planting distance of 30 cm.

d. On the basis of earliness,
seed yield per faddar, and seed

oil content, it is recommended
for sunflower producers to

cultivate the French hybrids
as well as the American
hybrids 7116 and 7780 for the
Summer sowing in Sandy soil
under surface irrigation,
while under sprinkler
irrigation at Saihia project
where the soil is sandy loam,
H. 7116 followed by 7780 and
Elia are recommended for the
same sowing. Although the
seed yield decreased markedly
in the late summer sowing,
generally the same afore
mentioned cultivars were also
the superiors.

e The open variety Maiak gave
high seed yield and almost did
not differ significantly from
the high yielding hybrids in
yield as well as in seed oil
content. That was
particularly true for the
summer sowings. But this
variety was relatively late-
maturing (by about 2 weeks
at Ismailia and 3 weeks
at Saihia). Therefore, a

breeding program of mass selection is
recommended for its purification and
earliness.

D. Effect of planting dates

The Summer planting in May resulted
in high yields under surface as well
as sprinkler irrigations, while in
the late summer sowing (Nily), the
yields remarkably decreased.
Moreover, at Ismailia region, the
yield was severly subjected to the
attack of birds. Therefore, it is

recommended to cultivate sunflower
in both locations as a summer crop.
However, sowing dates should be

studied further.

SEASON II (1986)

In Summer 1986 season, a series of
experiments were conducted in

Ismailia province in areas where
maize is usually cultivated. The
following exp. were carried out:

II. Evaluation of Some Sunflower
Varieties at Different Planting

Distances and Fertilization Levels

Materials and Methods

The same experiment (I) which was
conducted on the new reclaimed lands
at Ismallia as well as at Salhia
project in 1985, was also performed
in 1986 season at Abo-Sultan district
in a special farm, the soil of which
is sandy loam.

The phosphorus fertilizer in the form
of superphosphate 15.5% as well as

the potassium fertilizer in
the form of potassium sulphate 48%
were added during soil preparation,
while nitrogenous fertilizer was
applied twice, one half before the
second irrigation and the other half
before the third irrigation. The
following data were recorded: number
of days to harvest, plant height at
harvest, head diameter, 100-seed
weight, seed yield.



1'ble 9. Effect of fertilization levels on sunflower characters

in bo-Sultan experiment during 1986.

Results

a. Effect of fertilization: (Table
9)

The studied characteristics were
found to be affected slightly but
insignificantly by increasing

Decreasing planting distance from 36
cm to 24 cm did not affect
significantly, number of days to

harvesting, plant height at

harvesting and head diameter. On the
other hand, 100-seed weight was found
to decrease consistently and
significantly as planting distance
was decreased. Meanwhile, seed yield
increased consistently and highly
significantly as planting distance
was decreased. There were increases
in seed yield of 18.11 and 30.68% by
decreasing planting distance from 36
cm to 30 and 24 cm, respectively.

c. Varietal differences: (Table
11)

Number of days to harvest:
Significant differences were found
among varieties The American hybrids
as well as the French ones matured
significantly earlier than the local

149

fertilization level. The increases
in 100-seed weight and seed yield
amounted to 9.06% and 6.89%,
respectively.

b. Effect of plantinq distances:
(Table 10)

Table 10. Effect of planting distances on sunflower characters

in Abo-Sultan experiment during 1986 season.

varieties Malak and Giza- 1 (by about
10 days). Meanwhile, the tallest
plants were recorded for Malak
followed by Giza-1 and both differed
highly significantly from the
introduced varieties which did not
differ significantly from each other
in this respect.

Head diameter: the differences among
the varieties were highly
significant. Giza-1 followed by
Malak had the largest heads and both
surpassed significantly the
introduced hybrids. Hybrid 7116 had
larger heads compared with the other
introduced hybrids and deviated
significantly from all of them except
Ella.

100-seed weiqht: The differences
among the varieties were highly
significant. The heaviest seeds were

Planting No, of days Plant Head 100-seed Seed

distances to harvest height diameter weight yield

(cm) (cm) (q) (kqlfd,)

36cm 104.1 151,1 18.2 8.02 867

30 cm 103.1 153.3 18.0 7.66 1024

24cm 104.1 152.0 11.5 7.16 1133

L.S.D. 5%

1%

N,S.

N.S,

N.S,

N.S,

N.S.

N.S.

0.396

0,557

32.91

47.80

Fertilization

Levels

No. of days

to harvest

Plant

height

(cm)

Head

diameter

(cm)

100-seed

weight

(q)

Seed

yield

(kg/fad,)

40 N + j5 p 205 104.0 151.1 11,8 7.28 974

+ 25 K 20

80 N + 30 P20 104.1 153.1 18.0 1,94 1042

+ 50 K 20

L.S.D 5% N.S N.S N.S N.S N.S

1% N.S N.S N.S N.S N.S
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Table 11. Effect cf ,'arieties on sunflower characters n Aba-Sultan

experiment during 1986 season,

those of Giza-1 while the lightest
ones were those of hybrid 7780.

Seed yield: Over the two
fertilization levels and the three
planting distances, the highest seed
yield was obtained from Maiak
followed by Giza-1. Both local

cultivars, highly significantly, out
yielded the introduced hybrids.

H.7116 had the highest seed yield
when compared with the other
introduced hybrids but it deviated
significantly from H. 7000 only.

The interactions among the three
factors did not affect significantly,
all the studied characteristics.

III. The Response of Certain
Sunflower Cultivars to
Plantinq Distances at

Different Plantinq Dates

Materials and Methods

Three field experiments were
conducted on low maize yielding soil
at Abo-Swier district in 1986 season
at three dates of sowing (22 May, 12
July and 5 August). In each
experiment, three cultivars namely,
Maiak and the American Hybrids 7116
and 7780 were tested at four planting
distances: 12, 18, 24 and 30 cm. The
experimental design was split-plot
with four replications. The planting

distances were allocated in the main
plots and the cultivars in the sub-
plot. The plot consisted of four
rows of 60 cm width and 360 cm

length. Fertilizer was applied at
60 kg N + 15 kg P205. The phosphorus
fertilizer was added before sowing in
the form of calcium superphosphate,
while nitrogen fertilizer was added
twice before the 2nd and the 3rd
irrigations in the form of Ammonium
nitrate. Thinning was carried out
after about 7 weeks from sowing. Data
were recorded in two stages:

At 75 days from sowinq: The
following data were estimated on a
sample of 3 plants taken randomly
from the inner rows of each plot:
plant height, fresh-weight per plant,
dry weight per plant, and leaf area
index (LAI).

At harvestinq: Plant height as
an average of 10 plants, head
diameter as an average of 10 plants,
100 seed weight, and seed yield.

The data were statistically analyzed
and Duncan's multiple range test was
used for comparison among averages.

Results

Table 12 indicates the mean averages
of all characters at the three
planting dates for the three

Varieties

No, of days

to harvest

Plant

height

(cm)

Head

diameter

(cm)

100-seed

weight

(g)

Seed

yield

(kg/fdi

Maiak 111.5 221.8 20,0 8.64 1603

Giza 1 111.6 191.4 21.4 8.92 1470

Hybrid 7000 102.1 136.9 16.3 9.28 691

7111 102.1 13'.O 16.7 8.18 788

1116 101.7 138.2 18.6 6.90 1023

7780 102.5 135.1 16.7 6.45 911

Ella 102.5 152.5 17,8 7.57 977

Tcpflor 102.4 138.9 17.4 7.52 901

Cerf)or 101.7 141.9 17,5 7.00 940

Bolero 102.3 127.2 16.8 7.13 775

L.S.D. 5% 1.339 25.74 0,965 0.903 240.20

1% 1.772 35.39 1.280 1.063 311.92



varieties at the four studied
planting distances.

Plant height (cm)

Plant height decreased consistently
as planting distance was increased,
but at 75 days from sowing, the
differences were significant in the
third sowing only, while at

harvesting these differences were
significant in the three sowings.

Meanwhile, the differences between
24 and 30 cm were not significant.
Maiak, as it was expected, had the
tallest plants and differed
significantly from the American
hybrids 7116 and 7780 which almost
did not differ from each other in

this respect. However, plant height
was decreased evidently by delaying
sowing from 22 May to 12 July as well
as to 5 August.

Fresh- and dry-weight er Diant
(q)

Both characters increased
consistently as planting distance was
increased. The planting distance of
12 cm deviated almost significantly,
from the other distances, while the
differences between 24 and 30 cm were
not significant. Maiak had the
heaviest plants as compared to H.

7116 and H. 7780. The plants of
hybrid 7780 were heavier, but the
differences were significant in July
and August sowings concerning fresh
weight and August sowing concerning
dry weight. Plants became lighter by
delaying sowing from May to July or
August. The plants of May sowing
were, on the average, heavier by
65.4% and 77.6% in fresh-weight and
by 71.3% and 68% in dry-weight
compared to those of July and August
sowings.

Leaf area index at 75 days of
sowing (LAI)

LAI decreased consistently as

planting distance was increased. In

May sowing, the differences between
12 and 18 cm as well as between 24
and 30 cm, were not significant,
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while in the July/August sowlngs the
differences among the four distances
were significant. Malak had the
highest LAI and deviated,
significantly, from the other two
hybrids. H.7780 plants had
significantly larger LAI than H.7116
in July/August sowings.

Head diameter (cm)

Although head diameter increased
consistently as planting distance was
increased, the differences among the
four planting distances were
significant in July/August sowings
only. Maiak gave larger heads than
both hybrids, which did not differ
significantly from each other. That
was true in the three dates of

sowing.

100-seed weiqht (q)

This trait was not affected
significantly by the plating
distances when sowing in May as well
as in August, while the weight
increased consistently and
significantly as planting distance
was increased. H.7780 gave the
heaviest seeds in the three sowings
and differed significantly with Maiak
and H.7116. In May sowing, H. 7716
resulted in seeds significantly
heavier than those of Maiak, while
the differences between them were not
significant in July/August sowings.
Generally, the seeds of May sowing
were heavier than the seeds of the
other sowing dates.

Seed yield (kg/f ad)

In the May sowing, the highest seed
yield was obtained by sowing

sunflower at planting distance of 12
cm compared to the other distances,
which did not differ significantly
from each other in this respect. In

the July/August sowing, the yield
decreased consistently and
significantly as planting distance
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was increased. There were no

significant differences among the
three cultivars in May sowing as

wellas in July sowing, while in

August H.7116 gave seed yield less
than H.7780 and Maiak, which did not
differ significantly from each other

in this respect. There was
significant interaction between
distances and cultivars concerning
the effect on seed yield. All over
the factors studied May sowing
outylelded July and August sowings
by about 37%.



Table 12. Response of sore sunflower cultivars to planting distances at different sowing.

Va)ues followed by the same letter for each character are not significantly different,
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22/5/1986 Sowing 12/1/1986 Sowing 5/8/1986 Sowing

Culti- Planting distances (ci) Planting distances (cr) Planting distances (cr)
wars 12cm 18cr 24cm 30cr Avg. 12cr 18cm 24cr 30cr Avg. 12cr 18cm 24cr 30cr Avg.

Effect on plant height (cm) after 15 days:
9.1116 119a1 185a 184a 160a 1118 123a 134a 132a liSa 1268 126de 126de l23e 118f 1238

9.1180 liSa 166a 168a 157a 161C 128a 131a 121a liOa 1248 129de 130d ll4def 1069 122B

MAIAK 213a 206a 194a 203a 2041 201a 191a 205a 118a 195A 212a 191b l94bc 181c 198A

AVG. 189* 186A 181A 1141 182 1501 1541 1551 135* 148 156A 1518 1478 1310 148

Effect on plant height (ci) at harvestin:
9.1116 118d 118d hide 166de 1138 140 136 128 120 1318 135e 132ed 126df 116g 1278

9.1180 113d 168de 162de 154e 1648 131 132 124 116 1278 134e 131e 12Sf 1129 1218

WAIlS 284a 256b 232c 238c 252A 266 242 223 216 236A 245a 232b 225c 219d 2301

AVG. 212A 201*8 1888 1868 191 181* 1108 1588 151D 165 lilA 1678 1598 1558 162

Effect on fresh weight per plant (q) after 15 days:
H.1116 122a 134a 950a 1097a 8168 360a 454a 556a 555a 4818 380a 435a 502a 528a 4618

6.7180 552a 942a 917a 998a 8528 476a 529a 596a Slla 544C 410a 454a 519a 540a 4818

WAIlS 939a 1283a l101a 1325a 11541 596a 616a 769a 851a 123A 491a 515a 512a S93a 543*

AVG. 1388 9861 992A 1140A 964 4788 553A8 6401 661a 583 4270 4688 5318 5541 495

Effect on drY weiqht per plant (q) after 75 days:
H.7116 lila 118a 139a 161a 1348 58a ha 80a 82a 748 lOa 82a 92a 946 85C

9.1180 93a 143a 139a 164a 1358 67a 84a 19a 81a 188 18a 81a 96a 95a 898

$AIAK 156a 194a 115a 198a 181A 95a 104a 124a 118a 110A8 86a 87a 104a 98a 94*

AVE. 1221 152* 151* 1141 150 13* 86A 941 941 81 788 858 91* 96* 89

Effect on leaf area index after 15 days:

9.1116 1.21 0.16 0.82 0.55 0.838 0.12 0.62 0.56 0.43 0.58 0.75c 0.62de 0.59e C.Aifg 0618

H. 17 80 0.92 0.91 0.61 0.50 0.158 0,91 0.63 0.56 0.49 0.65 0.95b 0.80c 0.59e 0.44g 0.108

WA IA K 1.64 1.46 0.96 0.94 1.251 1.21 1.01 0.98 0.18 1.00 1.09a 0.81c 0.68d 0.55sf 0.181

AVE 1,251 1.04A 0.828 0.648 0.94 0.95 0,75 0.10 8.51 0.14 0.93A 0.148 0.628 0.491 0.10

Effect on head diameter (Cr) at harvest:

9.1116 ¶6.la 11.3a lila iBis 11.68 12.36 14.3a 14.3a 14.la 13.98 1.lg 8.lg 1C,If 13.3de 10.18

9.1180 15.la 16.Qa iB.Oa 18,Oa 16.98 10.la 12.6a 14.3a 15.Oa 13.28 l.lg 9.0g 12.lcd 14.lcd 11.08

WAIAK 19.Oa 21.Oa 22.7a 25.Oa 21,9* 14.3a 16.la 18.la 12.Oa 11.9A 14.Ocde 15.Oc 1i.3b 18.3a1 16.2A

AVG. 17,1A 18,11 19.41 20.6A 18.8 12.40 14.68 15.8B 11.2A 15.0 9.80 i0.9C 13.68 15.4A 12,4

Effect on 100 seed weiqht (g):

9.1116 6.51a 5.26a 6.42a 6.21a 6.118 4.43a 4.l8a 5.39a 5.29a 4.918 5.Ola 5.64a 5.26a 5.54a 5.388

9.1180 7.41a 6.15a 1.11a 124a 6.941 5.SOa 5.64a 6.21a 6.28a 5.921 5.68a 5.96a 6,41a 6,35a 6.101

WAIAS 5.lOa 5.31a 5.54a 5.88a 5.508 4.70a 4.82a 5.08a 5.86a 5.128 4.96a 5.Gla 5.32a 6.20a so'

AVG. 6.36* 5.591 6.421 6.44A 6.20 4.908 5.08BC 5.5818 5.81* 5.34 5.24* 5.56A 5.67A 6.83* 5.62

Effect of seed yield per faddan (kg):
6.1116 1800a 1525a 1495a 1589 1602* 1418a 1288a 1159a 1040a 1224* 1333a 1i1a 12ia 9855 11188

6.7780 1916a 1508a 1472a 1483a 1594A 1297a 1175a 1133a 1063a 1167* 1437a 1334a 1066a 9495 1194*

WAtAK2 2144a 1555a 1533a 1636a 1711* 1412a 1198a 1095a 1049a 1188* 1450a 1194a 033 3435 ii9
AVG. 1953* 15308 15088 156gB '638 13731 12208 112980 10500 1193 14861 12128 13658 9320 I 19


