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Two field experiments were conducted on clay soil in 2015-16 and 2016-17 seasons at the Experimental Farm of Sakha
Agricultural Research Station, Kafr El--Sheikh, Egypt, to exploit the land in the period from harvesting early rice cultivars to grow wheat
in suitable date by planting the temporary fodder crops to increase economic returns. The trials studied the response of wheat cv. Giza
171 to some crop sequences systems and nitrogen rates. Each experiment included three rice cultivars (Sakha 101, Sakha 106 and Giza
179) as a preceding crop, three intermediate crop (maize and berseem fahl as mono-cut forage crops as well as fallow land) and three
nitrogen rates (50, 75 and 100 kg N fed.") in wheat. The experimental design was Split Split-plot with three replications. Main plots
were assigned to preceding crops (rice cultivars), sub plots to intermediate crops and sub-sub plots to nitrogen rates. Rice cultivars as
preceding crop had no significant effect on all studded wheat traits, namely plant height, spikes number m™?, spike length, spike weight
and grains number spike', 1000-grain weight, grain yield, straw yield and harvest index in both seasons. There was an apparent
difference due to intermediate crop in all mentioned traits of wheat, except harvest index in the two seasons. The sequence system of
berseem fahl —wheat resulted in a significant increase in plant height, spikes number m™>, spike length, spike weight and grains number
spike', grain yield and straw yield of wheat compared with maize-wheat and fallow—wheat sequence systems in the two seasons.
However, maize—wheat and fallow—wheat sequence systems substantially increased 1000-grain weight of wheat than the berseem fahl—
wheat system. Wheat grown after maize or fallow soil was statistically at par in all mentioned treats in both seasons. Plant height, spikes
number m, spike length, grains number spike' and straw yield and of wheat gradually increased by increasing nitrogen rate from 50 to
100 kg N fed.”. Spike weight, grain yield and harvest index of wheat was markedly increased by increasing nitrogen rate from 50 to 75
kg N fed™, then those decreased at 100 kg N fed". Application of 100 kg N fed” produced the lightest 1000-grain weight of wheat in
both seasons, while the heaviest ones were obtained from adding 75 and 50 kg N fed™' in the first and second seasons, respectively. Grain
yield was significantly affected by the interaction between intermediate crop and nitrogen levels. Wheat grown after berseem and
received any nitrogen rate was among those having high grain yield in both seasons. It can be concluded that the sequence system of
rice-berseem fahl-wheat received 50 kg N fed' could be recommended for optimum grain yield of wheat at Kafr El-Shiekh
Governorate. This result indicated that application of berseem fahl as intermediate crop can be saved 50 kg N fed™ without reduce grain
yield of wheat, in addition to the producing green forage to use in animal food.

INTRODUCTION properties of soil were 1.5 % for organic matter, 0.13% for

total N, 14.8 mg kg for available P and 230 mg kg™ for

available K.

The experiment included three factors as follows:

1- Rice cultivars ((Sakha 101, Sakha 106 and Giza 179) as
a preceding crop.

2- Mono-cut forage crops (maize and berseem Fahl) and
fallow land as intermediate crop.

3- Urea fertilizer(46.5% N) as N source for wheat was
applied at the rates of 50, 75 and 100 kg N feddan’

The experimental design was Split split plot with
three replications. Main plots were assigned to preceding
crops (the three rice varieties), sub plots to intermediate
crops and sub-sub plots to three nitrogen rates. The sub-sub
plot size was 21 m” (3 x 7 m).

All agronomic practices for transplanting rice crop
Nitrogen fertilizer plays an important role in the were followed as recommended. Rice was harvested on 10

growth and production of wheat. In this connection, and 8 Sgptember mszllS, and ?01626?50115' L
Gharib et al. (2016); Hafez and Gharib (2016) and White .~ Berseem ( ;f ofum alexandriman L) monocut
et al. (2017) found that application of nitrogen fertilizer ahl ‘and maize (Zea mays L. as fodder was sown

improved growth, yield attributes and grain yield of wheat. separately on 2.0 and 18 September n 2015 and 2916
This siudy was to investigate the response of wheat seasons after rice crop. Cultural practices were applied

fo crop sequences (rice— intermediate crop —wheat) and according to recommendations of each crop. The cut date
. of berseem and maize was on 24 and 22 November in 2015
nitrogen rates.

and 2016, respectively.

MATERIALS AND METHODS Sowing of wheat (Triticum aestivum L.) took place
after intermediate crops (berseem, maize and fallow) on 3
December in 2015 and 29 November in 2016 season.
Seeds of wheat cv. Giza 171 were broadcasting at a rate of
70 kg/fed.. The nitrogen fertilizer was applied into two
equal additions before first and second irrigation. The
experimental soil was fertilized with 100 kg calcium
superphosphate (15.5% P,0s) per feddan during the soil

Food shortage in Egypt is one of the most important
problems facing us because of the limited land area and the
increasing population, which makes it difficult to provide
food needs. Agricultural intensification has become an
imperative to increase in agricultural production per unit of
inputs (Rockstrdm et al., 2017). One of the principle
applications is using multiplicity of sequential cropping
systems amounting to more than two crops per year
through applying innovative crop sequence.

Many studies evaluated new short duration varieties
of rice for early cultivated date in late April and harvested
from late August until the middle of September (Khalifa et
al., 2014; Khalifa, 2009). There is a period of about three
months to grow another crop like berseem fahl and maize
as fodder before wheat.

Two field experiments were conducted in 2015-16
and 2016-17 seasons at the Experimental Farm of Sakha
Agricultural Research station, Kafrelsheikh, Egypt. The
trials studied the response of wheat cv. Gizal71 to some
crop sequences system and nitrogen rates. Soil analyses
according the methods of Black et al. (1965) indicated that
the Soil was clay in texture with a pH of 7.9. Chemical
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preparation to sown wheat. At harvest, plant height and
some yield attributes of wheat were measured. The total
weight of both grain and straw yield was determined in
each plot from the central area of 8 m® (2 X 4 m) and
adjusted to tons per fedan.

Statistical analysis of the data was carried out as
described by Gomez et al. (1984). Duncan’s Multiple
Range Test (Duncan, 1955) was used to compare treatment
means. All statistical analysis was performed using CoStat
software package.

RESULTS
Plant height:

Data in Table 1 showed that heights of wheat plants
at harvest as affected by cropping system (preceding and
intermediate crops) and nitrogen rates in both seasons. Rice
cultivars as preceding crop had no significant effect on
plant height of wheat.

Table 1. Plant height and spikes number m” and spike
length of wheat as affected by cropping system
(preceding and intermediate crop) and
nitrogen rate in 2015/16 and 2016/17 seasons.

Plant height Spikes2 Spike length
(cm) (No m™) (cm)
Factor 2015 2016 2015 2016 2015 2016
/16 /17 /16 /17 /16 n7
Rice cultivars (R )
Gizal79 99.2 100.2 377 3849 125 127
Sakhal01 99.9 100.19 379 383 125 126
Sakhal06 99.5 100.19 377 3828 125 127
F test NS NS NS NS NS NS
Intermediate crop (I)
Maize 98b 99.33b 368b 372b 12.0b 122b
Berseem 102.5a 103.7a 391a 398a 135a 13.6a
Fallow land 98.1b 9b 374b 381b 120b 122b
F test Kk ek ek kK Kk skok
KgN fed' (N)
50 93¢ 9396c¢ 327c¢ 333c¢ 11.5¢ 11.7¢
75 99.4b 10048b 376b 379b 12.5b 12.7b
100 106.1a 107.59a 430a 439a 13.5a 13.6a
F test kK k3 K3k kK Kk skk
Interaction
R X I *k * * *k k *
R X N kK kk Kk Kk k skk
I X N kK * * k k *
R X I X N Kk * Kok * * *

Intermediate crops exerted a significant effect on
plant height of wheat. Wheat plants grown after berseem
Fahl as a intermediate crop were taller than those grown
after fallow or maize in both seasons. Increment in plant
height of wheat by berseem followed wheat may be
attributed to the legume fix nitrogen from the atmosphere
due to root nodule bacteria and concentrate and activate
phosphorus and potassium in soil. Wheat was cultivated
after maize gave the shortest plant height because both
crops are exhausted to the soil fertility. These promoting
effects of legume-wheat sequences were reported by
Ouda et al. (2017); Singh et al. (2008) and Usadadiya et
al. (2014). Increasing nitrogen rate from 50 to 100
kg/feddan (fed) substantially increased plant height in
both seasons. The rate of 100 kg N/fed produced the
tallest wheat plants, while the rate of 50 kg N/fed

produced the shortest ones. Such result is in harmony
with that obtained by Hussain ez al. (2006), Noureldin et
al. (2013) and Mandic et al. (2015).

Plant height of wheat was markedly influenced by
the interactions among all studied factors.
Yield attributes:

Data in Tables 1 and 2 show that rice cultivars as
preceding crop had no significant effect on spikes number
m?, spike length, spike weight and grains number spike',
1000-grain weight, grain yield, straw yield and harvest
index of wheat in both seasons.

All the mentioned traits of wheat were
substantially affected by intermediate crops. Wheat plants
that followed berseem exceeded those followed fallow or
maize as preceding crop in spikes number m?, spike
length, spike weight, grains number spike'. Increment in
yield attributes of wheat by berseem followed wheat
treatment may be attributed to the legume fix nitrogen
from the atmosphere due to root nodule bacteria and
concentrate and activate phosphorus and potassium in
soil. Data in Table 2 show that 1000-grain weight was the
lowest value on berseem-wheat sequence. The reduction
in 1000-grain weight at berseem-wheat sequence may be
due to the legume fix nitrogen, which increased nitrogen
content in plant, which may be resulted in a shortage of
carbohydrate supplied per grain and in turne it is directly
caused by an excessive number of grains. Hamd-Alla et
al. (2015) found that maize-wheat sequence produced
low productivity of wheat. Sharma and Behera (2009)
indicated that wheat crop showed better growth in terms
of produced more tillers and spikes m™ following
summer legumes than fallow. Previous research (Ouda et
al., 2017; Singh et al., 2003) stated that legume crop
rotation improved wheat yield.

Table 2. Spike weight, grains (no/spike) and 1000-grain
weight(g) of wheat at harvest as affected by
cropping system (preceding and intermediate
crop) and nitrogen rate in 2015/16 and 2016/17

seasons.
Spike weight Grains 1000-grain
[(4) (no/spike) weight(g)
Factor 2015 2016 2015 2016 2015 2016
/16 n7 /16 n7 /16 17
Rice cultivars (R )
Gizal79 302 3.1 579 59.0 5196 5444
SakhalO1 304 3.1 583 577 5256 5444
Sakhal06 298 3.1 583 595 51.59 5444
F test NS NS NS NS NS ns
Intermediate crop (I)
Maize 291b 3b 54.0b 55.5b 5422a 5452a
Berseem 321a 33a 66.0a 64.8a 48b 49.67b
Fallow land 291b 3b 54.5b 56.0b 53.89a 55.11a
F test sk sk sk ek sk sk
KgN fed” (N)
50 2.83b 3b 48.7c 48.5c 52.04b 5463a
75 343a 3.5a 573b 58.6b 53.59a 5249b
100 2.78b 29b 684a 69.1a 5048c 52.18b
F test sk sk sk ek sk %
Interaction
R X I % % sk * % %
R X N k k k * k k
I X N k k %k * %k k
R X I X N k %k Kk * %k k
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Spikes number m™, spike length and grains number
spike”’ were significantly increased when wheat plants
received 100 kg N/fed compared with those received 50 or
75 kg N/fed (Table 1 and 2). However, wheat plants
received 75 kg N fed” significantly exceeded those
received low or high N rates in spike weight, grain yield
and harvest index. Application of the high nitrogen rate
(100 kg N fed") resulted in a decrease in 1000-grain
weight of wheat compared with the other two nitrogen
rates. The effect of 50 and 75 kg N fed” on 1000-grain
weight was inconsistent in both seasons. The heaviest
1000-grain weight was obtained from application of 75 and
50 kg N fed" in the first and second seasons, respectively.
The reduction in 1000-grain weight at high N rate may be
due to increase nitrogen content in plant, which may be
resulted in a shortage of carbohydrate supplied per grain
and in turne it is directly caused by an excessive number of
grains produced by high N fertilization.

The increase in yield attributes by increasing
nitrogen rate reflects the important role of nitrogen as an
essential constituent of all proteins and it is concerned in
the production of new living stuff and thus in all growth
and reproduction. A positive association between nitrogen
fertilization and wheat yield attributes has been reported by
(Gharib et al., 2016, Hafez and Gharib, 2016; Mandic et
al., 2015; Satyanarayana et al., 2017). All interactions had
a significant effect on yield attributes of wheat in the two
seasons are presented in Table 1 and 2.

Grain and straw yields:

Data in Table 3 illustrated that grain and straw

yields as well as harvest index of wheat did not influence

berseem outyielded those sown after maize or fallow in
grain and straw yields in the two seasons. There were no
significant difference in grain and straw yields of wheat at
fallow or maize as a intermediate crops.

The berseem-wheat gave the highest grain and
straw yield. The maize-wheat did not differ from fallow-
wheat in these respects. More grain yield by the berseem as
intermediate crop is attributed to more fertile tillers (spikes)
per m’, grains number spike” and spike length. These
results are in accordance with those reported by Singh et
al. (2003), Singh et al. (2008), Usadadiya ef al. (2014) and
Ouda et al. (2017).

Straw yield of wheat was significantly increased by
each increment of applied nitrogen. Adding 75 N/fed
resulted in a substantial increase in grain yield and harvest
index of wheat compared with adding 50 or 100 kg N/fed.
This may be due to the luxurious vegetative growth
because of immediate nitrogen availability and its quick
uptake in root zone of more nutrients in the soil. These
results are supported by the previous findings of Hafez and
Gharib (2016); Mandic et al. (2015); Satyanarayana et al.
(2017) and White et al. (2017).

The interaction (intermediate crop X nitrogen
levels) effect was significant on grain yield. At berseem —
wheat sequence system, the grain yield/fed was recorded
the highest mean value at the rate of 75 and 100 kg N/fed
did not differ from that at 50 kg N/fed (Table 4).

Table 4. Grain yield of wheat as affected by the
interaction between nitrogen levels and
intermediate crop in 2015/16 and 2016/17

. . . . seasons
by rice cultivars as preceding crop in both seasons. Kg_%‘l . Tntermediate crop
Table 3. Grain yield, straw yield and harvest index of ~ fed Maize Berseem __ Fallow land
wheat as affected by cropping system 2015-16 season
(preceding and intermediate crop) and > 0 247d 3.03 abe 26lcd
itrogen rate in 2015/16 and 2016/17 seasons. 75 3.29b 347a 3.36 b
nirog =100 2.91 bed 3.10 ab 3.02 abe
Grainyield  Straw yield Harvest 2016-17 season
Factor (t/fed.) (t/fed.) index 50 2.19b 28la 3320
2015 2016 2015 2016 2015 2016 75 3.04a 3.18a 3.14a
/16 /17 /16 /17 /16 /17 100 276 a 298 a 2.89a
Rice cultivars (R ):
Gizal79 303 276 337 336 048 048 REFERENCES
Sa&aiOl 3'02 3'80 3.36 3'25 0'38 0'18 Black, C.; Evans, D.; White, J.; Ensminger, L. and Clark, F.
Sakhal06 3.0 89336346 048 047 (1965). Methods of soil analysis: Part 2. Chemical
F test NS NS NS NS NS NS . .
- and microbial properties. 4gron. Monogr 9.
. Intermediate crop (T) Duncan, D. B. (1955). Multiple range and multiple F
Maize 2.89b 2.66b 3.32b 3.31b 048 048 t’ests' Bi'ometrics. 11, 1.42
Bersecem 320a 299a 346a 3.55a 047 047 . ) >
Fallowland  3.00b 2.79b 331b 33b 048 048  Charib, H., Hafez, E., and El Sabagh, A. (2016).
F test * * *ok ¥ NS NS Optimized Potential of Utilization Efficiency and
Kg N fed' (N) Productivity in Wheat by Integrated Chemical
30 27¢ 244¢ 3.05¢ 3.14b 046b0.46b Nitrogen Fertilizatipn and . Stimulative
75 3.37a 3.12a 321b 321b0.54a0.54a Compounds. Cercetari Agronomice in Moldova
100 3.01b 2.88b 3.83a 3.82a 043¢ 043¢ 49, 5-20.
F test o o op o ok ok Gomez, K. A., Gomez, K. A, and Gomez, A. A. (1984).
Interaction "Statistical procedures for agricultural research,"
RxI NS NS * NS NS NS John Wiley & Sons.
RxN NS NS * * * * Hafez, E., and Gharib, H. (2016). Effect of exogenous
IxN * * * * * * application of ascorbic acid on physiological and
RxIxN NS NS * * * ** biochemical characteristics of wheat under water

Intermediate crop significantly influenced grain and
straw yield of wheat in the both seasons. Wheat sown after

stress. International Journal of Plant Production
10, 579-596.
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