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Abstract

Two field experiments were conducted at Shandaweel Agric. Res.
Station in 1998 and 1999, summer seasons in a split-plot design with
four replicates. Winter crops were in main plots and N rates in the sub
plots. N rates were 90, 105 and 120 kg N/fed for maize and 45, 60 and
75 kg N/fed for sunflower.

Highly significant differences due to the preceding winter crop
were obtained in plant growth characters and yield of maize and sunflow-
er. Values were maximum after faba bean and minimum after wheat.
Seed yield/fed. of maize and sunflower grown after faba bean were 15.2
and 17.72 higher than those grown after wheat, respectively.

All growth characters of maize and sunflower were increased by
increasing N levels up to 120 kg N/fed for maize and 75 kg N/fed. for
sunflower. The increments in grain yield of maize as affected by adding
120 kg N/fed. over 105 and 90; g N/fed. were 7.2 and 14.5 %, respec-
tively. Seed yield of sunflower fertilized with 75 kg N/fed. was 6.3 and
18.3, respectively, higher than yields obtained with 60 and 45 kg N/fed.
Yields of maize and sunflower grown after faba bean and fertilized with
90 kg N/fed. for maize and 45 kg N/fed for sunflower were similar to
yields obtained after wheat and fertilized with 120 kg N/fed. for maize
and 75 kg N/fed. for sunflower.

INTRODUCTION

Yields of field crops, such as maize and sunflower, are positively affected by fac-
tors including the cropping system, preceding crop, fertilizer level and soil fertility. Re-
sults of Geith (1973) show that grain yield of maize is much higher when the rotation
include legume crops. Shafshak et al. (1992), Wetch (1985), Remstw and Patile
(1987), Durst et al. (1988) and Peterson and Varval (1989) noted that cereal crops
produced greater yield followed by legumes than monoculture or followed by cereal
crops. Crookston and Karle (1989) reported that the greatest relative increases in corn
and soybean yields were due to rotation over continuous monoculture. Aly et al.
(1993) found that yields of maize after faba bean were superior to those grown after
berseem or wheat. El-Howary et al. (1994) reported that soil micro- and macro-
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nutrients were affected by the preceding crops and consequently affected yield of the
following crop and its components. Porter et al. (1997) found that corn yield was most
suppressed by a previous corn crop in relatively low-yielding years. Abou Kresha et al.
(1998) found that grain yields of maize grown after faba bean or berseem were higher
than those grown after wheat.

Nitrogen fertilization is essential for the production of high yield of grain maize in
Egypt (Abdeila Hussein, 1980; Sorour and Attia, 1988; Zeiton, 1992; Ali, 1993 and
Mohamed, 1993; Chen et al. 1994; Shafshak et al. 1994; Abdel Gawad and El-Batal,
1996). For sunflower, application of N significantly increased plant height, head diame-
ter, seed index, seed husk percent and seed yield (Zeiton, 1992, Ali, 1993 and Mo-
hamed, 1993). Maize ear length and diameter, number and weight of grains/ear, num-
ber of ears/plant and shelling % increased as N levels were increased. {EI-Sheikh, 1993;
Salwa, 1993; Shafshak et al. 1994, Hammam, 1995, Chen et al. 1994, Sangoi and Al-
meide 1994 and Moshtohry et al. 1995). Abdel Gawad and El-Batal (1996) found thal
increasing N fertilization rates progressively increased maize plant height, ear height,
number of kernels/row, 1000-kernel weight, kernel weight/plant and kernels yield/fed.
Sorour and Attia (1988) indicated that nitrogen was most effective in increasing sun-
flower plant height, head diameter, seed index, seed yield/plant, seed yield/fed.
Ashoub (1985), Zeiton (1992), Aly (1993), Mohamed (1993), Shalaby, (1995) report-
ed that N increased plant height, head diameter, seed yield/plant and seed yield per
fed. In sunflower. Abdel Wahed (1996) found that 60 kg N/fed. of sunflower. resulted
in the maximum plant height, head diameter, seed yield/plant, weight of 100 seeds,
seed husk percent and seed yield/fed.

The main objective of this investigation was to study the effect of preceding
crops and N fertilization rates on the yield of maize and sunflower.

MATERIALS AND METHODS

Experiments were conducted in the Summers of 1998 and 1999 at Shandaweel
Agric. Res. Station, ARC where the soil is clay loam with total soluble N of 0.083%. One
experiment designed as split-plot with three replications was conducted for each of
maize and sunflower each season. The preceding winter crops; faba bean, sugar beet
and wheat, were the main plots while the sub-plot were devoted to three fertilizer N
levels viz., 90, 105 and 120 kg N/fed for maize and 45, 60 and 75 kg N/fed for sun-
flower. The proper cultivar of the preceding crop was used and the recommended cul-
tural practices for its production were applied. Maize (cv. Single cross 10) and sunflow-



FARGHLY, BS. 1425

er (cv. Hybrid Viddoc) were sown at rates of 15 kg/fed for maize and 5 kg/fed. for
sunflower on 11 and 15 of June in the first and second season, respectively. Sub plots
were 4.2 x 5 m and included 6 ridges 70 cm wide with single plant spaced 30 cm apart
for maize and 60 cm wide with 25 cm apart for sunflower. Superphosphate was applied
at the rate of 30 kg P205/fed. during soil preparation. N was divided into two equal
doses with the first and second irrigation. Plants were harvested on 18th and 15th of
Oct. in the first and second season, respectively. Ten plants were chosen at random
within each sub-plot to measure the following characters:

Maize: Plant height, ear height, ear diameter, ear length, number of rows/ear,
number of kernels/row, weight/ear, weight of kernels/ear and shelling percentage.
Grain yield of maize was obtained from the whole sub-plot area and expressed in ardab/
fed.

Sunflower: Plant height, head diameter, head weight, seed yield/plant and 100-
seed weight were recorded. Seed yield of sunflower was obtained from the whole sub-
plot and expressed in kg/fed.

Data were statistically analyzed according to Snedecor and Cochran (1988) us-
ing MSTAT computer Ver. 4 (1986). L.S.D test at 0.05 level was used to compare
treatment means.

RESULTS AND DISCUSSION
1. The effect of the preceding crop:
1.1. Maize:

Data in Tabie (1) show that there are significant effects for faba bean, sugar
beet and wheat on plant characters and yield of maize except ear diameter, number of
rows/ear and shelling % in both seasons and ear length and number of kernels/row in
the second season only. However, the highest values were observed for maize grown
after faba bean in the first and the second seasons. The lowest values were observed
for maize grown after wheat in the first and the second seasons. Grain yield of maize
grown after faba bean was higher than after sugar beet and wheat by 4.5 and 15.12 %
and 0.65 and 15.25 in the first and the second season, respectively.
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1.2. Sunflower:

Data presented in Table (2) show significant differences in studied yield compo-
nents of sunflower as affected by the preceding winter crop in both seasons. The high-
est values were observed for sunflower grown after faba bean except seed yield/plant
and 100-seed weight, which were highest when grown after sugar beet in booth sea-
sons. The lowest values of the studied characters were observed when sunflower was
grown after wheat in both seasons. Seed yield /fed of sunflower grown after faba bean
was significantly higher than that grown after sugar beet and wheat by 1.47 and 18.33
%, 2.25 and 17.12 % in the first and second seasons, respectively.

These results could be attributed to the effect of faba bean as a legume crop in
enriching the scil with nitrogen and organic matter and the effect of its residues in im-
proving the physical, chemical and biological characters of the soil. These induced bet-
ter growth of the following maize and sunflower. These results are in agreement with
those obtained by Shafshak et al. (1982), Remstw and Palile (1987), Aly ef al.
(1992), Dornescu ef al. (1994), Porter et al. {1997) ad Abou-Kreshe (1998).

2. The effect of nitrogen fertilizer:
2.1. Maize:

Data in Table (3) show that all studied characters (growth, yield and yield com-
ponents) were significantly increased by increasing N levels up to 120 kg N/fed in both
seasons except number of rows/ear and shelling %. The highest increment in all charac-
ters resulted from 120 kg N/fed followed by 105 kg N/fed. in both seasons. The incre-
ments in grain yield as affected by adding 120 kg N/fed over 105 and 90 kg N/fed
were 7.8, and 15.2, 4.5 and 18.6 % in the first and second season, respectively.

2.2, Sunflower:

As shown in Table (4}, results indicate that increasing N levels up to 75 kg N/fed
significantly increased all the studied characters of sunflower in both seasons. Maxi-
mum plant height, head diameter, head weight, seed yield/plant and 100-seed weight
were observed with adding 75 kg N/fed. Fertilization with 75 kg N/fed. resulted in seed
yield 6.6 and 13.3 % and 6.1 and 14.2 % more seed yields in first and second seasons,
respectively.

These results reflect the well-known effect of N fertilizer on vegetative growth
and interception of light energy through photosynthesis (product accumulation and
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source/sink relation). Similar results were reported by Sorour and Attia (1988), Zeiton
(1992), Shafshak et al. (1994), Shalaby (1995), Hammam (1995), Chen et al. (1994),
Abdel Gawad and El-Batal (1996) and Abdel Wahed (1996).

3. Interaction effcets:
3.1. Maize:

Data presented in Table (5) show that grain yield of maize was not significantly
affected by the interaction between the preceding winter crop and the rate of N ap-
plied to maize in 1998 and 1999. However, plant height, ear height, ear diameter, num-
ber of kernels/ear and weight/ear in the first season and ear height and weight/ear in
the second season were significantly affected by the interaction. Results also show
that maize grown after faba bean and receiving 120 kg N/fed showed maximum ear
height, ear diameter, ear weight and weight of kernel/ear in both seasons. The lowest
values for growth, yield and yield components were obtained when maize was grown af-
ter wheat and fertilized with 90 kg N/fed in both seasons. The highest grain yield was
achieved from maize fertilized with 120 kg N/fed grown after faba bean in both sea-
sons. Maize grown after faba bean with 105 kg N/fed produced greater yield than
when grown after wheat with 120 kg N/fed in both seasons.

3.2. sunflower:

Results in Table (6) show a significant effect on head weight and seed yield/fed
in the first season; and head diameter, 100-seed weight and seed yield per fed in the
second season. Sunflower grown after faba bean and fertilized with 75 kg N/fed gave
maximum values for most of studied characters in both seasons. The lowest values
were observed when sunflower was grown after wheat and fertilized with 45 kg n/fed.
Seed yield of sunflower grown afler faba bean and fertilized with 45 kg N/fed was high-
er than when grown after wheat and fertilized with 75 kg N/fed.

Finally, from data in tables 5 and 6 observed that maize and sunflower followed
faba bean a beneficial effect equal to 20-30 kg N/fed.
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