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ABSTRACT

Two field experiments were conducted at Nubaria Agric. Res. Station during 1998/1999
and 199972000 seasons to investigate the effect of three plant spacings (15, 20 and 25cm
between hills) and three nitrogen levels, i.e., 40, 80 and 80 kg Nffed. as well as their interaction on
growth, yield and its components of safflower. The obtained results showed that increasing the
distance between plants significantly decreased seed yieldfed. and increased stem diameter,
number of branches and heads/plant, 100-seed weight, seed yield/plant. Wide spacing also
decreased significantly plant height in the two seasons. All studied characters were significantly
increased by increasing nitrogen levels up to 80 kg Nfed., except seed oil percentage. Maximum
seed yieldffed. was obtained when spacing was 15 cm between hills and adding 80 kg Nfed.

INTRODUCTION

Egyptian government is pressing to overcome the big gap between
production and consumption of oils. One of the promising oil crops to minimize
gap is safflower (Carthamus tinctorius, L). Two of the most important factors
affecting growth and saffiower yield are plant spacing and nitrogen fertilization.

With respect to plant spacing, Girase ef a/.(1980) mentioned that
increasing plant densities from 55000 to 98000 and 22000 plants/ha increased
plant height as well as seed and oil yields. On the other hand, number of
branches and heads/plant and stem diameter markedly decreased. They also
added that 100-seed weight was not affected by different plant densities. Mane
ef al.(1980) reported that increasing plant densities to give 75000 to 1200000
and 225000 plants/ha produced linear yield increases, although the values for
yield components were decreased. in Egypt, Abo-Shetaia {1990) stated that
increasing plant population from 70000 to 105000 plantsffed. increased plant
height and seed yieldffed., while number of branches and heads/plant as well as
100-seed weight were decreased.

Conceming nitrogen fertilization, Abu-Hagaza and Metwally (1986)
pointed out that adding nitrogen at the rate of 60 kg Nfed. markedly increased
plant height, number of heads/plant, seed weight/plant and seed yieldfed. In
india, Sachan (1986) reported that nitrogen application at a rate of 40 kgha
produced the highest seed yield. Zaman (1988) reported that increasing
nitrogen levels from 0 to 60 and 120 kg N/ha increased seed yield by 55.5%
compared with the control. Katole and Meena (1988) and Mahey ef al.(1989)
reported that nitrogen application at a rate of 60 kg N/ha increased seed yield,
while seed oil percentage was not affecied. Recently in Egypt, Abo-Shetaia
(1990) added 45, B0 and 75 kg Nried. and found that 60 kg Nfed. gave the
highest seed index, but 75 kg Nfed. gave the highest values of yield
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components and seed yieldffed. Afifi (1991) demonstrated that adding nitrogen
at a rate of 40 kg Nffed. significantly increased plant height, number of branches
and heads per plant, seed index, seed yield/plant and seed yieldfed. However,
seed oil percentage was not markedly affected. Abu-Hagaza (1991) reported
that adding nitrogen at a rate of 60 or 80 kg Nfed. increased seed yieldfed. in
the first and second seasons, respectively. Abo-Shetaia (1990) stated that the
interaction between plant density and nitrogen levels had significant effects on
number of heads/plant, weight of seedsmhead, 100-seed weight and straw
yieldfed.

The objective of this investigation was to determine the suitable plant
spacing and nitrogen fertilization level to increase saffiower productivity in
caicareous soil.

MATERIALS AND METHODS

Two field -experiments were conducted at Nubaria Agric. Res. Station
during 1998/1999 and 1999/2000 seasons to study the effect of plant spacing
and nitrogen levels as well as their interaction on growth and yield and its
components of safflower cv. Giza 1.

A split plot design with five replications was performed. The main plots
were devoted to three plant spacings (15, 20 and 25 cm between hills). The
sub-plots were devoted to three nitrogen levels 40, 60 and 80 kg Nffed. Each
sub-plot consisted of 6 ridges, 60 cm apart and 4.0 m long, occupying an area
of 14.4 m>. The physical and chemical analysis of the soil are presented in
Table (1).

The preceding crop was soybean in both seasons. Safflower seeds were
hand sown on November 21® and 23" in the first and second seasons,
respectively. Sowing was done on one side of the ridges and the distances
between hills were 15, 20 and 25 cm. Plants were thinned to secure two
plants/hill,

Nitrogen, in the form of urea (46.5% N), was added at the previously
mentioned levels as side dressing in two equal portions, before the second and
third irrigations. Hoeing and weed control, irrigation and the other cultural
practices were normally conducted.

At maturity, ten guarded plants were taken at random from each
experimental plot and the following measurements were recorded: plant height
{cm), stem diameter (mm) in the second intemode, number of branches and
heads per plant, 100-seed weight (g) and seed yield/plant.

Seed yield (kg) was estimated from all plants taken from the two inner
ridges in each experimental unit, then it was converted to seed yield per feddan.

Oil content in safflower seeds was determined by Soxhlet apparatus on
dry weight basis as described by Sorenson (1947).

The collected data were statistically analyzed according to Snedecor and
Cochran (1967).
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Table 1. Mechanical and chemical analyses of the experimental scil in 1999
and 2000 seasons.

] . Season
Soil properties 1995 2000

Soil particles (%)

Sand 50.3 515

Sitt 218 226

Clay 27.9 259
Soil texture sandy clay loam sandy clay loam
Chemical properties

Total N (%) 0.046 0.051

Available N {ppm) 24.30 25.60

Available P (ppm) 268 8.40

Available K (ppm) 415.00 413.00
pH 8.20 8.30
E.C. {mmhos/cm) 221 1.95
O.M. (%) 0.95 0.98
CaCOs; (%) 22.90 22.50
RESULTS AND DISCUSSION

1. Effect of plant spacing

Data presented in Table (2) revealed that plant height was decreased
due to plant spacing 15, 20 and 25 em between hills in both seasons. This
increment may be attributed to the competition between plants for light within
the dense plant population. Also, high plant density could reduce light intensivity
within plant canopy and encourage IAA synthesis and increase stem cell
elongation (Abo-Shetaia, 1990). Similar results were obtained by Girase et
al.(1980) and Mane and Narkhede (1982).

Stem diameter, number of branches and heads/piant, 100-seed weight
and seed yield/plant were significantly increased by increasing plant density in
the two seasons (Tables 2 and 3). This may be due to the more competition
between plant root nutrients, moisture and light in dense planting. These results
are in general agreement with those obtained by Girase et a/.(1980), Kandil
(1981), Mane and Markhede (1982) and Abo-Shetaia {(1990).

Increasing plant spacing from 15 cm to 20 cm and 25 cm between hills
decreased seed yieldfed. in the two seasons. These results are in agreement
with those reported by Assey ef a/(1920) and Mane et a/.(1990). On the
contrary, plant spacing had insignificant effect on seed oil percentage in both
seasons.
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Table (2): Plant height, stem diameter, number of branches/plant, number of heads/plant and 100-seed weight of
safflower plant as affected by plant spacing and nitrogen fertilizer in 1998/1999 and 1999/2000 seasons.

Plant height Stem diameter Number of Number of 100-seed weight
Treatments {cm) {mm) branches/plant heads/plant ({s)]
1908/ 1999/ 1998/ 1999/ 1998/ 1999/ 1998/ 1999/ 1998/ 1999/
1999 2000 1999 2000 1999 2000 1999 2000 1999 2000
Plant spacing
15 1545 1541 1.58 1.58 9.0 8.7 315 29.4 411 3.97
20 1458 1469 1.58 1.56 10.5 10.0 37.14 35.5 4.18 4.09
25 1404 1406 189 1.62 10.9 10.4 388 38.0 415 4.15
L.S.Do05 2.9 1.7 0.03 0.02 0.4 0.2 0.9 0.7 0.06 0.03
Nitrogen levels
40 1456 1430 1.59 1.54 9.7 9.0 35.3 335 4.05 4.02
60 146.9 1469 162 1.59 10.2 9.7 36.1 346 418 4.08
80 1508 1515 1.65 1.61 10.5 10.3 37.0 35.8 420 4.11
L.S.Dgos 38 2.3 0.04 0.03 08 0.4 1.1 1.2 0.08 0.05
Interaction NS NS NS NS 1.2 0.9 2.9 3.6 NS NS
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Table 3. Seed yield/plant, seed yieldfed. and oil percentage of safflower plant
as affected by plant spacing and nitrogen fertilizer in 1998/1999 and

1899/2000 seasons.
Seed yield/plant Seed yieldfed. Qil
Treatments () (kg) percentage

1998/ 1999/ 1998/ 1989/ 1998/ 1999/
1969 2000 1998 2000 1999 2000

Plant spacing
15 319 321 9637 10325 3168 3296
20 396 393 8904 9146 3138 3202
25 419 481 7679 8775 31.71 31.28
L.S.Doos 0.6 0.9 18.5 229 NS NS
Nitrogen levels
40 370 380 8475 9205 31.30 32.58
60 376 395 8897 9475 3146 31.79
80 38.9 396 8944 9566 32.02 31.89
L.S.Dogs 0.7 1.1 2186 25.3 NS NS
interaction 28 2.3 308 329 NS NS

2, Effect of nitrogen levels

Data presented in Tables (2 and 3) indicated that plant height, stem
diameter and number of branches and heads/plant were significantly increased
by increasing nitregen levels from 40 to 60 and 80 kg N/fed. This increase might
be due to the role of nitrogen on meristemic activity and cell division which, in
turn, increased cell number and size. Similar results were obtained by Abu-
Hagaza and El-Metwally (1986), Sachan (1986), Abo-Shetaia (1990) and Afifi
(1991). Moreover, increasing nitrogen levels markedly increased 100-seed
weight, seed yield/plant and seed yieldfed. This may be explained by higher dry
matter accumulation that partitioned to seeds and thus resulted an increase in
seed weight and seed yieid/plant. On the contrary, nitrogen levels had
insignificant effect on seed oil percentage in both seasons. Similar resuits were
obtained by Singh and Singh (1980), Mahey ef a/.(1989) and Abu-Hagaza
(1991).

Seed yieldffed. was affected by nitrogen levels in the two seasons.
Increasing nitrogen fertilizer levels increased seed yield in the two seasons. This
increase may be attributed to the role of nitrogen in increasing number of
branches and heads/plant. Also, nitrogen could increase the metabolism in
heads producing heads with more and heavier seeds, consequently, seed
yicldffed. was increased by raising nitrogen rate from 40 to 60 and 80 kg N/fed.
Similar results were reported by Katole and Meena (1988), Sachan (1986),
Mahey et al.(1989), Abo-Shetaia (1990), Afifi (1991) and Abu-Hagaza (1991).
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Table 4. Number of branches/plant, number of heads/plant, seed yield/plant and seed yield/ffed of safflower plant as
affected by interaction between plant spacing and nitrogen fertilizer in 1998/1999 and 1999/2000

seasons.
Plant N level Number of Number of Seed yield/plant Seed yieldfed.
aci vaffed branches/plant heads/plant (g) (kg)
spacne ( ot ) THgoms 1999/ 1998/ 1999/ 1998/ 19997 1998/ 1999/
(S) (N) 1999 2000 1999 2000 1999 2000 1999 2000
18 40 85 8.1 30.4 28.3 316 30.5 9376 9830
80 9.1 8.9 319 29.6 31.9 327 9538 10530
80 9.4 9.1 32,1 30.3 32.3 332 10046 10614
Mean 9.0 87 315 29 4 31,9 32.1 963.7 10325
20 0 10.0 95 36.3 345 38.9 38.5 859.1 9046
60 105 9.7 36.9 352 39,1 396 8907 9138
80 10.9 10.8 38.1 36.7 40.8 39.9 9214 9254
Mean 10.5 10.0 37.1 355 306 39.3 8904 9146
25 20 107 95 39.1 376 40.5 45.1 7508 8736
80 10.9 107 396 389 41.9 46.3 7647 8757
80 113 10.9 40.8 40.5 435 46.9 7883 8831
Mean 10.9 10.4 388 39.0 41.9 46.1 7679 8775
interaction

SxN 12 0.9 29 36 26 2.3 30.8 32.9
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3. Interaction effects

Data presented in Table (4) revealed that interaction between piant
spacing and nitrogen levels had significant effect on number of branches and
heads/plant as well as seed yield/plant and seed yieldfed. The maximum
number of branches and heads/plant was recorded by adding 80 kg Nffed. for
the largest plant spacing {25 cm between hills} in the two seasons. The highest
seed yieldfed. was obtained by spacing 15 cm between hills and adding
nitrogen at a rate of 80 kg Nfed. in the two seasons. Similar results were
reported by Abo-Shetaia (1990).
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