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1. Introduction

Tawagen (1970), Imbamba (1973), Diaz et al. (1974), Abo Khadrah and El-Morsi (1978)
and El-Kady (1981) reported that foliar spray of sunflower with different CCC concen-
trations decreased plant height and increased stem diameter and seed yield.
Dublijanskaja and Suprunova (1969) and Giordanic and Cuichini (1970) found a nega-
tive association between oil and protein contents in sunflower seeds.

The objectives of these experiments were to study the effect of CCC and boron foliar
spray, separately and in combination on some plant morphological and leaf as well as
seed chemical characteristics.

2. Materials and Methods

Two experiments were conducted at Sakha Agricultural Research Station’s Farm, Mi-
nistry of Agriculture, Egypt during 1980 and 1981 seasons. The seeds were hill plan-
ted apart 70 cm ridges and 30 cm between hills on the third of June 1980 and the 30th
of June 1981. The seedlings were thinned after about 3 weeks from sowing to one
plant per hill. In both experiments sunflower (Helianthus annuus L.) cv. Mayak (intro-
duced Russian cultivar) was used. The growth substance cycocel 40 % (2-chloro-
ethyl trimethyl ammonium chloride) commonly known as growth inhibitor and boric
acid were applied as a spray. In the first year, there were 4 concentrations of cycocel,
i.e., O, 1000, 2000 and 3000 ppm and 3 concentrations of boric acid i.e., 0, 0.05 %
and 0.1 %. In the second year, there were 5 concentrations of CCC, i.e. 0, 500, 1000,
1500 and 2000 ppm and the same treatments of boric acid.

A split plot design with four replicates was used in both experiments. The cycocel
concentrations were allocated to the main plots, and the concentrations of Boric acid
was designated to the sub-plots. The plants were foliar spray with CCC and Boric acid
solutions according to the assigned treatment after 35 and 40 days from planting in
the first and second year, respectively. Agricultural practices were carried out as
usual. The following characters were studied; plant height, stem and head diameter,
dry weight of plants, seed yield per plant. The leaf pigments (Chl. a, Chl. b and carote-
noids), were estimated spectrocolorimetrically at 2 and 3 stages from foliar spraying
in the first and second years, respectively (as described by Wettstein, 1957).

Protein content: Hulled seeds were used in the estimation of total nitrogen by the
standard micro-kjeladhl method. Percentage of crude protein was calculated by mul-
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tiplying the percentage of nitrogen by 6.25. Oil percentage was determined according
to A.O.A.C. (1960). Total carbohydrates were determined according to Naguib (1963).
All the data were subjected to the statistical analysis as described by Snedecor (1963)
and the mean values were compared by Duncan’s multiple range test (Duncan, 1955).

3. Results and Discussion

3.1 Morphological characteristics:

3.1.1 Vegetative characters:

In general, it was found that as CCC concentration was increased, plant height was
decreased significantly. The stem diameter was however, increased gradually by rai-
sing the CCC concentration. Number of days to 75 % flowering did not change with
the different CCC concentrations. The length of internodes was reduced by increased
CCC concentration. Plants treated with CCC became chlorotic a few days after the
application, but the effect later disappeared. In both seasons, the resulting shorter,
sturdier plant under field conditions could be expected to be more easily harvested
and to be less prone to lodging (Table 1).

3.1.2 Generative characters:

It is clear from the data that head diameter was increased slightly as CCC concentra-
tion increased up to 1500 ppm and then decreased. The seed yield per plant was not
affected significantly by the CCC concentration (Table 2).



Table (1): Some morphological characteristics of CCC treatments in sunflower (average
of 10 plants) during 1980 and 1981 seasons.

Plant Diameter “No. of Leaf area
Tz;atgzgts o height of stem internodes (dnaf i)
(cm) (cm) P
1980
Control 154,.1 2.01 30 39.20
1000 131.0 2:35 30 58.41
2000 112.1 2.76 29 75.60
3000 96.0 3.10 29 43,20
L.S.D. 5% 5 0.07 N.S 11.91
L.S.D. 1% 7 0.10 16.41
1981
Control 188.5 2.40 31 80,04
500 156.0 2.60 30 110,88
1000 138.5 2.70 30 132.36
1500 126.5 3.10 27 153,84
2000 124.5 3.40 24 78.84
L.S8.D. 5% 18,8 0.30 0.9 26.66
L.S.D. 1% 21.0 0.4 0 1.3 36. 36

Table (2): Characteristics of inflorescences and seeds after CCC spray during 1980 and
1981 seasons.

CCC_spray dur 80 8 sons
Variables _ Treatments ppm of CC& ™~ L.S.D.
Control 1000 2000 3000 5% 1%
1980
Head dliameter 9.1 11+ 12.1 10.5 N.S
Seed yield/plant 2“"'.2 33.1 }2-4 30.5 N.S
1981
Treatments ppm of ccc L.S.D.
Contro 0 1000 1 2000 S% 1%
Head diameter 9.9 12.5 12.8 13.3 13.0 N.S.
Seed yield/plant 26.1 38,4 37.0 37.9 35.0 N.S
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3.1.3 Dry weight:

The data from table (3) showed that CCC had a significant effect on the dry weight of
the different organs of plant. A clear trend increased dry weight increasing CCC con-
centrations up to 1500 and 2000 ppm were obtained. The leaf area per plant was of
the same trend.

Boric acid spray had no effect on the morphological characteristics.

Table (3): Dry weight of plant parts (gm) after CCC treatments in sunflower during 1980
and 1981 seasons (Average of 10 plants).

Inflore- Total dry

Tr;;t:ggts ppm Leaves Stems Roots seanoth weight (gm)
_ 1980
Control 7.21 18,20 4,70 24,20 54,31
1000 10,40 21.49 5.10 33.09 70,08
2000 12.61 22 .48 4,15 32.40 71.64
L.S.D. 5% 1:.51 2.06 N.S N.S
L.S.D. 1% 2.07 2.83
1981
Ceontrol 13.3% 24,98 5,92 13.08 57.42
500 18.48 26,20 6.62 14,12 65.42
1000 22.06 27.50 8.46 13.38 71.40
1500 25. 64 27.14 8.3 17.50 78.62
2000 13.14 17.42 7.48 16.28 S4. 32
L.S.D. 5% & Ly 6.29 1.89 2.05
L.S.D, 1% 6.06 - - 2.79
3.2 Chemical characteristics:

3.21 Pignjlent content:

The data showed that chlorophylls and carotenoids, separately or in combination (Ta-
bles 4 and 5) varied with age. Thus, in the first year the pigments decreased with the
increase of CCC concentration in the first collection. However, in the 2nd collection,
the pigments alternated increase and decrease at the CCC concentrations. In the se-
cond year, pigments increased up to 1000 ppm then decreased even to below the
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control level at 2000 ppm in the first collection. In the second collection, however, pig-
ments were raised up to 1500 ppm then declined. Finally, in the third collection the
pigments were increased all through out. The results of treatments in the field were
not consistent from one year to the other due to the fluctuation of environmental fac-

tors.

Table (4): Differences in pigments content after foliar spraying of CCC concentrations at
1 and 3 weeks by sunflower during 1980 season.

No.of weeks

CCC concentration _bpm

Pigments after foliar
spraying 0 1000 2000 3000
Chl.a(mg/g 1 0.38a 0, 30b 0.23a 0.1%4b
fresh wt.) 3 0.,55b 0.64a 0.46¢ 0.52b
Chl.b(mg/g 1 0.29a 0.19ab 0.10bc Q.06¢c
fres wt.) 3 0.42b 0,56a 0.38b 0.42b
Chl.a/b 1 1.3 1.58 2.30 2.33
ratio i 1.31 1.08 1.21 1.2“

Chl. (a+b) a 0.67a 0.510b 0.33c 0.204

3 0.97ab 1.20a 0.84b 0.95ab
Carotenoids 1 0. 3%a 0.32ab 0.24b O.1llc
(mg/g fresh wt.) 3 0.56b 0.6ka 0.43d 0.49¢
tencids ratio 3 L g 1.88 1.95 1.94
Chl.(a+b)+ 1 1.0la 0.83b 0.57¢ 0.31b
carotenoids 3 1.53b 1.84a 1.27¢c 1l.44b

Means designated by the same letter, are not significantly different at the 1 % level ac-
cording to Duncan’s multiple range test.



Table (5): Differences in pigments content after foliar spraying of CCC concentrations at
1, 3 and 5 weeks by sunflower during 1981 season.

Nosof weeks
ks by Bubbue CCC concentration ppm
spraying 0O 500 1000 1500 2000
Chl.a (mg/g 1 0.51b 0.5%a 0,50b 0.35¢ 0.274
fresh wb.) 3 0.29¢ 0.48ab 0.51a 0O.5la 0,46b
5 0.24e 0.31c 0.294d 0.38b 0.43a
fresh wt,) 3 0.22¢ 0.27¢c 0.39ab O.44a 0.36b
5 0.16d 0.23b 0.19¢ 0.33a 0.34a
Chl. a/b 1 1.24 1.29 1,11 1,03 1.68
ratio 3 132 1.78 1+31 1.16 1.28
5 1.50 135 1.53 1:15 1.26
Chl. (asb) 1 0.91ab 0.88ab 0.96a 0.69b 0.43¢c
3 0.51b 0.75¢ 0.90a 0.95a 0.82bc
5 0.400 0.5‘!‘: 0.481.‘1 Oo?lb 0.?7‘
Carotenoids 1 0.52a 0.55a 0.55a 0.36b 0.26c
(mg/g fresh wt,) 3 0.40d O.44c¢ 0.51la 0.48b 0.43¢
5 0.22c 0.30b 0.31b 0O.43a 0.43a
Chl.(a+b)/ 1 1.75 1,60 3:%75 1.92 1.66
carotenoids 3 1,28 1.70 1,76 1.98 1.91
ratio 5 1.82 1.80 1.55 1.65 1.79
Chl.(a+b)+ 1 l.44a 1.52a l1l.5la 1.050 0.69%¢
carotenoids 3 0.91c 1.19b 1l.4la 1l.43a 1.25b
S 0.620e 0.84c 0.794d 1.14b 1.20a

Means designated by the same letter are not significantly different at the 1 % level ac-
cording to Duncan’s multiple range test.

3.2.2 Protein, oil and carbohydrates contents:

Qil percentage increased gradually by increasing boron concentrations in both sea-
sons. The data showed that, CCC had no significant effect on the percentage of oil up
to 1000 ppm (Tables 6 and 7). There was a small visible effect of CCC on protein or
carbohydrate in sunflower seeds. It was noticed, that the highest oil content treat-



ments had the lowest protein percentage. These results agreed with those reported
by Dublijanskaja and Supranova (1969), and Giordanic and Cuichini (1870).
Neither CCC nor Boron affected a significant change in carbohydrate.

Table (6): Effect of CCC on some chemical characteristics in 1980 and 1981 seasons in

sunflower.
Trea:non:s ppm Protein % 0il % Carbohydrate %
of CC
1980
0 25.22 27.59 15.85
1000 24.19 29.05 16.22
2000 24.91 27.32 16.22
3000 22.16 18.57 14,08
L.S.D. 5% N.S 2.05 N.S
L.S.D. 1% 3.10
1981
0 24,97 30.12 16.33
500 24,25 30.56 16.10
1000 23.28 31.30 16.23
1500 24.26 30.26 16.06
2000 24.73 28.82 15.81
L.S.D. 5% 0.86 1.36 N.S
L.S.Ds 1% 1.25 1.98




Table (7): Effect of Boron on some chemical characteristics in 1980 and 1981 seasons in

sunflower.

Treatments of

Boron (%) Protein % 0il % Carbohydrate %
1980
o] 26.03 19.99 15.21
0.05 25.03 24,08 15.62
0.10 21.29 32.82 15.94
L.S.D. 5% N.S 1.76 N.S
L.S.D. 1% 2.42
1981
o) 28.86 23.28 15.94
0.05 24 .47 30.59 16.30
0.10 19.57 36.75 16.10
Losop. 5% lo16 1.07 N.S
L.S.D. l% 1.38 1.28
4. Summary

Foliar spraying of sunflower with Cycocel (1000, 1500, 2000 and 3000 ppm) increased
the dry weight, stem thickness and head diameter but decreased the plant height and
leaf area. Boron had no effect on morphological characteristics.

Leaf content of chlorophylis and carotenoids of treated plants with low concentration
of CCC (500 and 1000 ppm) were similar to the control, and lower than those treated
with higher levels (2000 and 3000 ppm) at the early stages (1 and 3 weeks) while the
response was reversed at the later stages. Boron had no effect on pigment contents.
Seed oil % was increased, while seed protein was decreased by the application of
Boron (0.05 and 0.1 %). CCC had an insignificant effect on both oil and protein. Neit-
her CCC nor boron affected a significant change in carbohydrates.

Zusammenfassung

Cycocel (CCC) in Konzentration von 1000, 1500, 2000 und 3000 ppm auf das Blatt
von Sonnenblumen (Helianthus annuus L.) appliziert, vergroBerte das Trockenge-
wicht, den Stamm- und Kopfdurchmesser, aber verringerte die Pflanzenlange und die
Biattfiache. Boron hatte keinen EinfluB auf morphologische Merkmale.

Der Chlorophyll- und Carotinoidgehalt der Blatter mit niedriger CCC-Applikation (500
und 1000 ppm) war im friihen Entwicklungsstadium (1. - 3. Woche) @hnlich dem der
Kontrolle, dagegen niedriger bei 2000 und 3000 ppm. In spateren Stadien kehrte sich
diese Wirkung um. Boron zeigte keinen EinfiuB auf den Pigmentgehalt.
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Der Olgehalt derSamen wurde nach Boron-Applikation (0,05 und 0,1 %) erhoht, wah-
rend sich der Proteingehalt verringerte. CCC zeigte keinen signifikanten EinfluB auf
den Ol- und Proteingehalt. Der Kohlenhydratgehalt wurde durch keines der Mittel be-
einfluBt.
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