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ABSTRACT

Two field experiments were conducted at Sids Experimental Research
Station, Beni Suief Governorate in 2001 and 2002 summer seasons in a split- plot
design with three replications. Preceding winter crops (lentil, sugar beet and flax) were
in main plots and N levels in the sub-plots with rates of 80, 105 and 130 kg N/fed for
maize and 30, 45 and 60 kg N/ fed for sunflower.

The main results could be summarized as follows:

Highly significant differences due to the preceding winter crop were obtained
in plant growth characters and yield of maize and sunflower. Maximum values were
after lentil and minimum values after flax. Grain yield/ fed of maize grown after sugar
beet and flax were 2.28, 14.01 % and 5.87, 17.92 % lower than those obtained after
lentil in both seasons, respectively. While the reduction in seed yield/ fed of sunflower
grown after sugar beet and flax were 11.72, 15.35 % and 7.85, 15.11 % compared
with grown after lentil during the two seasons, respectively. '

All growth characters of maize and sunflower were increased by increasing N
levels up to 130 kg N/ fed for maize and 45 kg N/ fed for sunflower. The increments in
grain yield of maize as affected by adding 130 kg N/fed over 80 and 105 kg N/ fed
were 16.84, 8.12 % and 10.62, 5.75 % in both seasons, respectively. While the
increments in seed yield of sunflower fertilized were 14.57, 10.28 % and 16.42, 8.21
% for 30 and 60 kg N/ fed. lower than yields obtained with 60 kg N/ fed in both
seasons, respectively.

It could be concluded that the highest maize grain yield and sun flower seeds
yield could be obtained by planting maize or sunflower after legume crops such as
lentil and fertilized with 130 and 45 kg N/ fed for maize and sunflower, respectively.

INTRODUCTION

Maize and sunflower are positive affected by different factors such as
preceding winter crops, cropping system, soil fertility and fertilizer level.
Sequential cropping increasing yield as a result to. correction in soil physical
properties, in addition to better utilization of soil resources, Khalil et al;
(2001). So, planting maize and sunflower after different winter crops and
using mineral N- fertilizer may increase their productivity.

Maize grown after legume crops surpassed that after non-lequminous
crops in grain yield, Shafshak et al, (1982) and El- Douby (2002). Cereal
yield superiority after legume crops have been attributed to less N- uptake by
the legume and increasing residual organic matter, MacCall, (1991),
addition to N- carrying from legume residue to the subsequent non Iegume
crop, Senarante and Hardarson (1989) ' :
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Adding N- fertmzer attnbuted to increase grain yield of maize, reach

optimize maize plant heught ear leaf area, number of grains/ row, grain yield/
ear and per fed, Khalil' et al; (2001). Increasing N- fertilizer up to 120 or 150
kg N/fed attributed to increase all growth characters of maize i-e., plant and
some agronomic characters, ear height, stem diameter, plants carrying two
ears % and surviving plants, Matta et. Al., (1990) and Shams EI- Din and El-
Habbak (1996) and El- Douby (2002). Zahran et al., (1997) found that
application of 75 kg N/fed to T.W.C 310 and 90 kg N/fed to Balady c.v. gave
satisfactory resuits.

Sunflower seed yield and growth characters significantly affected by
preceding crop. Farghaly, (2001) mentioned that plant height, head diameter,
head weight, seed yield/ plant and seed yield/ fed increased when sunflower
followed faba bean, then sugar beet, whereas the lowest values produced
- after wheat.

‘Sorour and Attia (1988) showed that sunflower plant height, head
diameter, seed yield/ plant, seed vyield/ fed increased by increasing N-
fertilizer. Abd El- Wahed (1996) found that 60 kg N/ fed of sunfiower resulted
in the maximum plant height, head diameter, seed yield/ plant, weight of 100
seeds and seed yield/ fed. Farghly (2001) indicated that seed yield of
sunflower with 75 kg n /fed was higher than 45 kg N/ fed.

This research aims to study the effect of some preceding winter
crops and N- fertilizer levels on yield and yield components of maize and
sunflower.

| MATERIALS AND METHODS

A field study was carried out at Sids Experimental Farm, Agricultural

research S tation, B eni S ueif G overnorate d uring 2 000/2001 and 2001/2002
seasons to study the effect of some preceding winter crops, i-e. Lentil ( Lens
Cultinaris, Med.), sugar beet (Beta vulgaris) and flax (Linus Annus) with three
nitrogen fertilizer levels, 80, 105 and 130 kg N/ fed for maize and 30, 45 and
60 kg N/ fed for sunflower on yield and yield components.
Split plot design-with three replications was used, the main plots were
devoted to preceding crops, while the subplots were allocated for N fertilizer
treatments. The soil texture is clay, pH 7.8 and 2.3 % organic matter. Some
of chemical analyses before and after preceding winter crops under study are
shown in Table (1).

Table ﬂL Soil chemical analysis for experimental site.

Chemical Before After preceding crops
analysis preceding Lentil Sugar beet Flax
crops
N 43.0 ppm 51.0 46.0 40.0
P 12.8 ppm 14.5 11.1 11.5
K 310.0 ppm 330.0 2980.0 300.0
CaCo3% 1.48 1.38 1.35 1.30
Ecm- moh/cm 047 0.43_ 0.40 ' 0.38

Available N, P and K were determined according to Black (1965).
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Physical analysis of the soil was:

Coarse sand Fine sand Silt Clay ' Soil
textural
% % % %
2.1 11.10 36.60 50.20
clay

The subplot area was 21 m2 containing 5 ridges each one 7.0 m in
" length and 60 cm in width for sunflower and 24.5 m2 containing 5 ridges each
one 7.0 m in length and 70 c¢m in width for maize. Cultivar S.C. 10 was sown
on 25 th and 28 th of May and sunflower var. (vedoc) was sown on 5 th and
10 th of May during the successive seasons. Nitrogen fertilizer was applied in
three equal doses during the preparation of land arz iust oefore first and
second irrigation of maize and sunflower. The form of nitrogen application
was ammonium nitrate (33.5 % N). All cultural practices were uniformly
applied as recommended for maize and sunflower crops.
Maize characters were recorded as follows:

plant height (cm), stem diameter (mm), leaf area of topmost ear leaf
(cm), ear position (cm), plants carrying two ears %, ear characters, i-e. ear
length (cm) and diameter (mm), number of rows/ ear, number of grains/ row,
100 grains weight, shelling % and grain field/ fed (Ardab).

Sunflower characters were recorded as follows:
Plant height (cm), head diameter (cm), weight of head (g), weight of
seeds/ head (g), shelling %, weight of 100~ seeds (g) and yield of seeds/ fed

(kg).

Data were statistically analyzed according to the procedures outlined
by Gomez and Gomez (1984) and L.S.D. at 5% level was used to compare
between means. :

RESULTS AND DISCUSSIONS

1. The effect of the preceding crop:
1.1. Maize: .

Data in Tabie (2) indicated that all growth characters of maize were
significantly affected by preceding crops, except ear leaf area, ear height,
number of rows/ ear and shelling % in both seasons. Resuits revealed that
when maize plants were sown after lentil, the highest values were recorded
followed by sugar beet, while the lowest values were taken with flax in both
seasons. This result may be attributed to higher residual amount of nitrogen
after lentil as a surface roots crop, and that led to increase in intracellular
meristems activity and subsequently increase in internodes elongation. These
results are in agreement with those obtained by Shafshak et al., (1982). The
analysis of variance indicated that significantly differences among preceding
crops in both seasons. Lentil was effective in enriching the soil with nitrogen
and organic matter, also the effect of lentil residues in improving the physical,
chemical and biological characters of the soil may contribute much to the .
superiority of maize when followed lentil (Table 2). Similar results were
obtained by MacCall (1991) and Senarante and Hardarson (1989).
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and weight of 100 grains were significantly affected and recorded higher
values when maize was grown after lentil than grown after sugar beet or flax.
In general, this resuit was expected aue to the erfect of lentil residues on
maize plants as shown in Table (2). This result is in coincident with those
recorded by Shafshak et al.; (1982) and El- Douby (2002). Number of rows/
ear and shelling % were not influenced by preceding crops since these
characters are mainly considered as genetically ones. This result is in
harmony with those obtained by Shams EI- Din and EI- Habbak (1996).

Grain yield of maize was significantly affected by preceding crops in
both seasons (Table 2). Grain yield of maize showed the same trend as
growth and yield component characters. The reduction in maize grain yields
after sugar beet and fiax ware 2.28, 14.01 % in the first sezson and 5.87,
17.92 % in the second season, compared with maize grown after lentil. A
similar result was obtained by El- Douby (2002).

1.2. Sunflower:

"Data presented in Table (3) show significant differences in studied
yield components of sunflower as affected by the preceding winter crops in
both seasons. The highest values were observed for sunflower growth after
lentil, whereas, the lowest values were observed after flax in both seasons.
Seed yield/ fed of sunflower grown after lentit was s ignificantly higher than
that grown after sugar beet and flax by 11.72, 15.35 % in the first season and
7.85, 15.11 % in the second season, respectively.

The result could be attributed to the effect of lentil as a legume crop
in enriching the soil with nitrogen and organic matter and the effect of its
residue in improving the physical, chemical and biological characters of the
soil, these encouraged better growth of the following sunflower. These results
could be coincident with those obtained by Shafshak et al.; (1982), and
Farghaly (2001).

Table (2): Effect of preceding winter crops on plant characteristics, yield
and yield components of maize during 2001 and 2002seascns._

No.
Plant "

Characters| . Stem | area | Ear Ear Ear |Weight| of |Yield/
Preceding "‘:’g")“dlameten leaf [height/diameteriiength| NO. of | NO-of | 195 ShEiNg nq largan
crops { (mm) | area | (cm) | (cm) | (em) 9 grain ¢ ear/ | (fed)

jant

2001 season

Lentil 264 87| 35.67 |734.58(136.33| 39.67 [20.76] 13.64 38.75 | 3450 81.25 [1.15(19.34
ugar beet [261.25| 30.00 (730.83[136.08| 38.42 [20.00| 13.47 3742 (3342 81.00 |1.14(18.90
Flax 25758 3458 (7304213125 37.17 |1956| 1343 | 36.30 | 3242 | 8092 |1.12|1663

SD(005)| 276 | 078 | NS | NS | 121 |115] NS | 103 | 061 | NS |006]065
2002 season T

_
Lentil 266.00] 3583 [735.83]137.25] 3050 |21.56]| 13.92 4133 [ 3550 ] 81.00 |1.18[1875
ugar beet (263.87}- 34.75 |714.17(136.50| 38.92 [20.55] 13.87 38.67 [33.08] 80.75 [1.16[17.65
Flax 258.67| 34.50 [703.33]135.83| 36.58 (19.83( 1347 37.75 | 3200 8067 [1.10(15.39

L.S.D0O0S)| 215 080 | NS |[NS| 211 (078} NS 203 0.51 NS 10.09(0.81
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Table (3): Effect of the preceding winter crops on plant characters, yield
and yield components of sunflower during 2001 and 2002
seasons. L

Charactess ; ‘ . | Sgaeds | NAr: T,
'S Plant | Head :Weight! ~°. ! . _‘Weight of Seed
- Preceding \ o0t | diameter |of head‘_‘":;gg" Sheliing, ""100 " yieldfed

crops | ! :
fem) | fem (@ | g =~ seeds(a) (ko)

2001 season

Lentil 117858 | 21.36 | 9250 | 5550 | 60.00 | 6.30 | 1069.50

@gar beet | 172.58 20.80 88.50 | 53.32 | 60.25 6.27 | 944.17

Flax 16350 | 18.76 | 85.70 | 5158 | 60.19 | 6.09 , 90533

L.S.D at0.05/ 10.09 1.88 6.15 4.31 NS : 073 , 6199

: N 2002 season L
Lentil [ 17467 | 2050 | 92.25 | 5567 @ 60.35 | 6.41  1008.33

Sugarbeet : 169.17 | 19.67 | 87.50 | 5367 | 59.05 @ 6.37 ' 929.17
Flax 16517 | 18.92 | 81.88 | 51.66 | 60.25 | 6.27 | 856.02 |

L.SDat005 410 | 112 | 752 | 487 | NS | NS 6480

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

Data in Table (4) indicated that growth characters, i.e; plant height, ear
leaf area and stem diameter significantly increased by increasing N fertilizer
levels from 80 up to 130 kg N/ fed. The highest values of growth characters
were obtained with 130 kg N/ fed in both seasons. The increments in growth
characters due to the increase in N fertilizer levels application may be
attribute to the increasing of meristemic activity and stimulation of cell
elongation in maize plants.Similar results were reported by Matta et a/.,(1990)

All studied yield components of maize increased significantly by
increasing N fertilizer levels up to 130 kg N/ fed in both seasons (Table 3),
except shelling percentage and number of rows/ ear which was not
significantly affected in both seasons.

Ear characters, i.e; ear length and diameter, number of rows/ ear and
number of grains/ ear significantly increased by increasing fertilizer rates in
both seasons, except number of rows/ ear (Table 4). Also, weight of 100
grain behaved in parallel way of ear characters in both season.,. These
results are in increasing growth characters because of good supply of N
fertilizers. These results are in accordance with those obtained by Shams Ei-
Din and EI- Habbak (1996) and E!- Douby (2002).

With regard to shelling percentage, the results showed no significant
effect was detected on this character which is rarely affected by agricultural
practices.

Maize grain yield/ fed was significantly affected by N fertilizer levels
in both seasons (Table 4). Maize grain yield related to fertilization treatments,
so there was a corsistent and remarkable increase in raize grairi yield by
increasing N fertilizer levels up to 130 kg N/ fed, compared with 80 and 105
kg N/ fed. The increase in maize yield were 16.84, 8.12 % and 10.62, 5.75 %
in both seasons, respectively. Similar results were obtained by Zahran et al.,
(1997). . : .
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2.2. Sunflower:

AS Shown in Tabia (5), rasulls revealed that increasing N tevels up to
60 kg N/ fed significantly increasing all the studied characters of sunflower in
both seasons. Maximum values of plant height, head diameter, head weight,
seed weight/ head and 100- seed weight were observed with adding 60 kg N
fed. The resuits in seed yield/ fed were 14.57, 10.28 % and 16.42, 8.21 %, for
adding 30 and 45 kg /N fed, compared with adding 60 kg N/ fed. in both
seasons, respectively.

These results reflect the effect of N-fertilization on vegetative growth
and interception of light energy through photosynthesis (product
accumulation and source/ sink relation), Sorour and Attia (1988), Abd El
Wahed (1996) and Farghaly (2001).

Table (4): Effect of nitrogen rate on plant characteristics, yield and yieid
components of maize in 2001 and 2002 seasons.

No.
garacters:’e‘ianl: Stem | Ear Ear Ear Ear r:::' No. of Weigh heltin of |Yield
Nitrogen (cg\) iamete:J Leaf | height | diameter ienyihrows rai:;Ir ow of 100 % 9 two [ardab/|

rates (mm) | area| (cm) (cm) | (cm) 9 grains| 7 lear | (fed)

ear lant

2001 season

BO kg N/ fed. [205.33] 35.11 [704.44{ 127.22 | 3567 [19.14]13.30] 35.50 |32.53] 81.22 [1.11]16.59
105 kg N/ fed(286.78] 36.22 1832.22 149.11 | 4356 [20.11[13.33] 37.50 {33.42] 81.00 [1.14]18.33
130 kg N/ fed[203.22] 37.67 [839.44] 15500 | 46.33 [21.09(13.93] 39.84 [34.39[ 81.00 [1.17]19.95
L..S.D(0.05)| 4.81 | 0.857 [53.62] 7.05 2.23 116 [0.71] 275 153 | 247 [011]113
2002 season
0 kg N/ fed. [264.22( 33.11 [703.89 133.11 [ 3467 [19.94[13.71] 3798 [32.62] 81.11 |1.14]16.32
105 kg N/ fed[291.11] 37.22 [786.67] 148.11 | 44.44 [20.54[13.90 39.25 [33.53[ 81.00 [1.15[17.21
130 kg N fed|206.67) 37.78 1833.89 157.67 | 47.33 [21.46|14.08] 4052 [34.44] 80.89 [1.16[18.26
L.S.D0(0.05)[ 3.79 | 1.067 [44.80] 7.84 2.19 105]068] 3.30 0.80 | 3.19 [0.086] 0.75

Table (5): Effect of nitrogen rate on plant characteristics, yield and yield
components of sunflower during 2001 and 2002 seasons.

Plant Head [(Weight| Seeds Woeight of [ Seed
Cma:::;:r’theight diameter |of head| weight/ Sh‘i}:‘"g 100 seed | yield/fed
{cm) (cm) _(g) |head ()] _(ka)
2001 season ~
20 kg Nlevel| 176.78 19.39 87.90 50.47 60.20 5.92 916.89
45 Kg Nlevel | 180.89 21.38 89.88 56.47 60.93 6.52 1073.23
60 kg Nlevell 179.33 | - 20.41 88.91 53.47 60.00 6.29 962.89
L.S.Dat0.05 9.04 0.53 0.42 3.48 0.92 0.15 38
2002 season |
30 kg N level] 176.56 17.72 81.88 51.86 60.08 6.13 847.89 |
45 Kg N tevel | 179.00 21.65 92.54 55.59 60.18 6.57 1014.45 |
60 kg N 179.00 19.71 87.21 53.56 60.77 8.35 g31.15 |
L.S.D at 0.0 349 0.28 0.31 2.48 0.64 0.18 42 |

3. Interaction effects:
3.1. Maiza:

Data presented in Table (6) revealed that ear length, number of
grains/ row, weight of 100 grain, number of ears/ plant and grain yield of
maize, were significantly affected by the interaction between the preceding
crops and the N application level of maize in both seasons. Results also
indicated that maize grown after lentil and receiving 130 kg N/ fed showed
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maximum grain yield of m aize, ear length, number of grains/row, weight of
100 grains and number of ears/ plant in both seasons. While, the lowest
values for growth, yield and yield components were obtained when maize
was grown after flax and fertilizéd with 80 kg N/ fed in both seasons.

3.2. Sunflower:

Results in Table (7) showed significant interaction effect on head and
seed yield/ fed, head diameter, 100- seed weight and seed vyield per fed in
both seasons. Sunflower grown after lentil and fertilized with 45 kg N/fed
gave maximum values for most studied characters in both seasons. On the
other hand, the lowest values were observed when sunflower was grown
after flax and fertilized with 30 kg N/ fed.

Generally, the data in (Tables 6 and 7) showed that maize and sunflower
gave the highest yield when growing after lentit and fertilized with 130 and 45
kg N/ fed, respectively.

Table ( 6 ): Interaction effect of preceding crops with N fertilizer levels
on maize yield and yield components.

Characters Ear No. of . Yield
Preceding N levels length | grains/ ‘:g:;%':_ta::‘f No:l\;(::\rsl Ardab/
Crops {cm) row fed
2001 season

[_entil 80kg /N | 19.76 35.80 33.60 1.12 17.29
105kg | 20.82 38.70 34.50 1.15 19.39

130 N 21.70 41.60 3540 1.18 21.34

Sugar 80N 19.00 35.20 32.51 1.11 16.85
beet 105N 20.00 37.42 33.40 1.14 | 18.95
130 N 21.00 39.58 34.35 1.17 20.90

Flax 80N 18.66 34.15 31.40 1.09 15.63
105N 19.50 36.40 32.35 1.12 16.66

130 N 20.58 38.35 33.42 1.15 17.60

L.S.D at (0.05) 2.01 4.76 - 265 0.19 3.00

2002 season

Lentil 80N 20.62 40.43 - 34.55 117 17.85
105 N 21.56 41.33 35.50 1.18 18.65

130 N 22.50 42.23 36.45 1.19 19.75

Sugar 80N 19.61 36.70 3210 . 1.15 16.70
beet 105N 20.55 38.67 33.08 1.16 17.60
130N | 21.49 40.64 34.06 1.17 18.65

Flax 80N 19.60 36.80 31.20 1.09 14.40
105N 19.50 37.75 32.00 1.10 15.39

- 130 N 20.40 38.70 32.80 1.12 16.38

L.S.D at (0.05) 1.83 572 . 1.39 0.15 2.67
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Table { 7 ): Interaction effect of preceding crops and N fertilizer levels
on sunflower yield, and yield components.

Characters Weight | Head Seedu Weight of| Seed
- of head | diameter | weight/ | 100 seed | yield/fed
o |NKg/fed (@) | (em) head(e) | (@) | (ka)
2001 season
30 kg 91.40 20.66 52.60 5.70 980.25
ientil 45 kg 92.50 21.63 55.50 6.30 1059.17
60 kg 93.60 22.60 58 .40 6.90 1169.08
30 kg 87.50 19.80 50.24 6.07 805.17
Sugar beetl 45kg | 88.54 20.85 53.32 6.27 9569.13
60 kg 89.46 21.75 56.40 6.47 1170.21
30 kg 84.80 17.72 48.56 5.98 865.26
Flax 45 kg 85.70 18.76 51.58 6.09 870.33
60 kg 86.60 19.80 54 .60 6.20 980.40
L.S.Dat (0.05) . 2.10 1.12 3.03 N.S 106.53
2002 season B
30 kg 86.30 18.60 53.72 6.21 908.40
Lentil 45 kg 92.25 20.50 55.67 6.41 1008.33
60 kg 98.20 22.40 57.62 6.61 1108.26
30 kg 82.45 17.60 51.59 6.07 84924
Sugar beetl 45kg | 87.50 19.67 53.67 6.37 92917
80 kg 92.55 21.64 55.75 6.67 1009.10
30 kg 76.90 16.87 50.26 6.12 786.04
Flax 45 kg 81.88 18.97 51.33 6.27 856.02
60 kg 86.86 2092 53.40 6.42 926.00
L.S.D at (0.05) 4.303 1.04 3.01 N.S 88.12
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