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Abstract

Two field experiments were conducted at the Rice Research and
Training Center (Etai El-Baroud Agricultural Research Station Farm) to
study the effect of different preceding crops and different nitrogen fer-
tilizer levels on the productivity of Giza 177 rice cultivar in two consecu-
tive seasons (1996 and 1997). Rice was grown after clover, broad bean,
red radish and wheat. Nitrogen fertilizer was applied to the rice crop at
the rate of 0, 96 and 144 kg N/ha in the urea form. The main results in-
dicted that increasing nitrogen levels up to 144 kg/ha significantly in-
creased plant height, panice length, plant biomass, grain yield and yield
and yield components as well as harvest index in the two growing sea-
sons regardless of the previous crop. Highest values of yield and yield
components were obtained when rice was grown after legume crops fol-
lowed by red radish, while the lowest values of these traits were ob-
tained when rice was grown after wheat in both seasons. Data showed
also that nitrogen controgen content and uptake increased significantly
by increasing the nitrogen fertilizer level to 144-kg N/ha. Higher agro-
nomic efficiency (kg rice/kg nitrogen applied) was found when rice was
grown after legume crops and fertilized with 96 kg N/ha. The study con-
cluded that 96 kg N/ha was the optimum and economical dose for rea-
sonable productivity of Giza 177 when grown after legume crops and
144 kg N/ha if grown after non legume crops.

INTRODUCTION

Rice (Oryza sativa, L.) is one of the major cereal crops in Egypt. Its importance
lies not only in being a basic food for the majority of the population, but also in its role
as an export crop. In North Delta of Egypt, rice is grown as a summer crop alternately
with corn or cotton in a three year crop rotation after either legume (clover and broad
bean) or non-legume crops (flax, barley, wheat, sugar beet and red radish) as winter
crops. These preceding crops play a dominant role in the production of rice. Inclusion
of legumes in the cropping pattern with rice would improves soil fertility by supplying
organic material to the soil {Tisdall and Oades, 1982), and through the activity of their
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living roots (Reid and Coss, 1981). The importance of legumes attributed to the depo-
sition of the atmospheric nitrogen in the soil through biological nitrogen fixation which
enhances soil fertility (Gorge et al, 1992).

Rice grain yield and its components responded to nitrogen up to 96 kg/ha or
144 kg/ha when preceded by clover or barley, respectively (Abd El-Wahab et al 1993).

Nitrogen fertilizer is the most important nutrient for rice and its deficiency
shows almost everywhere unless nitrogen is applied as fertilizer. Low land rice is more
dependable on soil fertility than on fertilizer. A Significant increase in rice grain was ob-
tained by raising nitrogen levels up to 30 kg N/fed (Badawi, 1977), 40 kg N/fed (Mah-
rous and Badawi, 1986).

This study aimed to investigate the effect of previous crops on yield and their
impact on rice under different nitrogen levels.

MATERIALS AND METHODS

This investigation was carried out at the Experimental Farm of Etai El-Baroud Ag-
ricultural Research Station (Agricuitural Research Center) during 1996 and 1997 rice
seasons to study the effect of different previous crops and nitrogen levels on produc-
tivity of Giza 177 rice cultivar. Clover, broad bean, red radish and wheat were the pre-
vious crops to rice. Three nitrogen levels were used namely, 0, 96 and 144 kg N/ha in
the urea form (46.5% N) as recommended in two splits (2/3 basal and incorporated
into the dry soil and 1/3, 7 days before panicle initiation).

Three seedlings, 25 days old were transplanted in hills spaced 15 cm and 20 cm
between rows in 3 x 5 m plots. All culture practices were applied as recommended for
the variety.

A representative soil sample was taken at the depth of 0-30 from soil surface
then subjected to chemical analysis according to the standard methods.

Split plot design with four replications was used, previous crops were allocated in
the main plots, and nitrogen levels in the sub plots.

At harvest, plant height and number of productive tillers/hill were estimated.
Ten main panicles were randomly collected from each plot for estimating panicle
length, panicle weight, number of grains/panicle and 1000 grain weight. Ten guarded
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Table 1. Some chemical properties of the experimental sites

Preceding Crops | BC | pH | N%  [OM%
Clover 1.6 [8.05 | 0.05 | 1.30
Broad bean 1.3 |8.00 | 0.08 1.20
Red radish 1.8 |8.00 | 0.08 1.05
Wheat 1.4 [8.16 | 0.03 | 0.98
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Table 2. Effect of previous crop and nitrogen levels on rice plant height, panicle length
and number of panicles.

plant height plantiength(cm) T Number of panicles / m2

Main effect 1996 | 1997 | 1996 | 1997 1996 1997
Previous crop
Clover 90.0a| 91.7a|19.4a| 19.9a 979.2 a 475.0 a
Broad bean 89.8a| 92.3a|19.0ab| 19.3 b 474.6 a 471.1 a
Red radish 86.1b| 86.5b|18.7b| 18.4¢ 4450 b 442.9 b
Wheat 83.9b | 85.7c {18.4b | 17.8d 411.0 ¢ 407.1 ¢
N level Kg/ha
0 82.9c | 83.7c|17.8c|{ 18.0b 4125 ¢ 411.4 ¢
96 85.8b | 87.3b | 18.8b| 18.8 b 457.0 b 4445b
144 93.6a | 96.3a | 20.0a| 196 a 487.8 a 491.2 a
Interaction F test NS NS NS NS o 2

Means of followed by the same letter in each colamn are not significantly different at
the 5% level according to Duncan's multiple range test.
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Fig.1: Number of rice panicles as affectd by the
interaction between previous crops and N-levels (1996).
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Fig.2: Number of rice panicles/m2 as affected by the
intsea’gction between previous crops and N-levels (1997).
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square meters were harvested and threshed for grain and straw yields estimation. Grain
yield was adjusted to 14% moisture cotent. Grain and straw samples were collected
dried, ground and nitrogen content determined by the standard micro-Kjeldahl method.
Nitrogen uptake was computed on the dry weight basis. Agronomic efficiency was
computed according to the following equation

Agronomic efficiency = Grain yield of fertilized rice -grain yield of unfertilized plots/
amount of nitrogen applied (kg).

All data collected were statisically analyzed according to Gomez and Gomez, (1984)
and presented in tables and illustratedi in figures.

RESULTS AND DISCUSSION

Plant height, panicle length and number of panicles per unitm area as affected
by different preceding crops and nitrogen levels are presented in Table 2. Data indicat-
ed that tallest plants were observed when rice was grown after either clover or broad
bean (legume crops). On the other hand plants grown after either red radish or wheat
were short with short panicles and less panicles per unif area. This could be attributed
to nitrogen contributed from residual soil nitrogen and greater uptake of soil nitrogen
by the rice crop, after legume crops than after non-legume crops. Data also showed
that increasing nitrogen fertilizer up to 144 kg/ha, significantly increased plant height,
panicle length and number of panicles in both seasons. Highest values of these traits
obtained when 144 kg N/ha was applied. similar findings were reported by Sernaratne
and Hardarsn (1988), George et al (1994) Ladha et al (1996) and El-Wehishy (1998).

The interaction between nitrogen nitrogen levels and previous crop had no signif-
icant effect on pl) ant height and panicle lenth but number of productive tillers was sig-
nificantly affected as shown in Table 2. Data showed that higher number of panicles
were obtained when higher nitrogen rate. (144 kg N/ha) was combined with legume
crops either clover or broad bean in both seasons. This is due to the higher residual ni-
trogen after legume crops than after non-legume crops. So higher amounts of nitrogen
were available to the rice plant particularly when the available soil nitrogen is low as
shown from the soil chemical analysis (Table1).

Interaction between nitrogen levels and different previous crops has a significant
effect on number of panicles/m2 at the two growing seasons (Fig.1 and 2). Date
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Table 3. Effect of previous crop and nitrogen levels on some yield components.

Panicle weight

Number of grain/

1000-grain weight (g)

Main effect (9) panicle

1996 | 1997 1996 | 1997 1996 1997
Previous crop
Clover 3.083a | 298a|105.2a| 103.8a|l 24.3a 240 a
broad bean 2.93b | 2,972 |99.8b | 99.8 b 23.8a 236 a
Red radish 287b | 285a]|99.9b | 98.3 b| 228b 22.3b
Wheat 256¢c | 2.583c|94.3c| 94.4c| 226 b 21.8b
N level Kg/ha
0 266c | 2.58c{96.4c | 929¢c 21.8b 216¢c
96 285 b| 286b |99.4b | 99.2b 23.8a 22.8b
144 3.04a | 3.05a|103.6a| 102.9a 244 a 24.4 a
Interaction F test NS NS 2 NS NS NS

Means followed by the same letter in each colamn are not significantly different at the

5% level according to Duncan's multiple range test.
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Fig. 3. Number of grains per rice panicle as affected by the interaction between previ-
ous crops and N-levels (1996).
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Fig. 4. Grain yield of rice as affected by the interaction between previous crops and N-
levels (1997).
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Table 4. Effect of previous crop and nitrogen levels on rice grain yield, biomass and
harvest index.

Grain yield Biomass Harvest index
Main effect T/ha (t/ha) %

1996 1997 1996 1997 1996 1997
Previous crop
Clover 12.3a | 12.3a |222b | 223 a 55.0 a 55.0 a
broad bean 11.8a | 11.9a |29.8a | 22.3b 56.0a 56.0 a
Red radish 11.1b | 10.9a |19.9¢c | 20.0b 55.0a 55.0 a
Wheat 9.2¢c 9.5¢c |18.0d | 18.3 ¢ 51.0b 52.0b
N level Kg/ha
0 9.8 b 99b (18.4b | 18.9¢c 53.0b 52.0b
96 11.4b | 11.6a |20.4a | 208D 55.0 a 56.0 a
144 12.0a 11.9a {21.8a | 21.8 a 55.0 a 55.0 a
Interaction NS & NS NS NS NS

Means followed by the same letter in each column are not significantly different at
the 5% level according to Duncan's multiple range test.
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Table 5. Nitrogen cotent and nitrogen yield of rice as affected by different
nitrogen levels and different previous crops.

N content% N-yield kg/ha
g Total N
Main effect
Year ' N Grain Stra Grain | Straw Kg/ha
w
1996 Previous crop
Clover 1.13a | 0.21 b{138.99a} 20.79¢c | 159.78 b
Broad bean 1.15a | 0.62a [135.70b| 28.60a | 164.30 a
Red radish 0.92a | 0.29b|102.12¢c| 25.52b | 127.64 ¢
Wheat 0.88a | 0.21b| 80.96d | 18.48¢c | 99.44 d

Nitrogen Kg N/ha
0/0.82c | 0.18 c| 80.36¢c | 14.45c | 94.81 ¢

96}1.02b | 0.25b |116.28b| 23.13b | 139.41 b

144|1.222a | 0.31 a|146.40a| 34.79a | 181.19 a

Interaction F test NS NS NS NS NS
1997 Previous crop
Clover 1.81 a | 0.24a |143.66a| 24.00b 161.30b

Broad bean 1.64a ] 0.29a |139.07b| 30.16a | 165.63a
Red radish 1.00b | 0.21 b}109.00c| 18.90c | 127.90¢
Wheat 0.97b | 0.20b|92.15d| 17.60c | 109.67d
Nitrogen Kg N/ha
0| 0.89¢c | 0.19¢c| 87.57c| 17.10c | 104.67¢c
96|1.09b | 0.24 b [126.44b} 24.96b | 151.40 b
144 |1.25a | 0.29 a|148.75a| 28.71a | 177.46 a

Interaction F test NS NS NS NS NS

Means followed by the same letter in each column are not significantly differ-
ent at the 5% level according to Duncan's multiple range test.

Table 6. Agronomic efficiency as affecteed by previous crop nitrogen levels

Previous crop Nitrogen
69 144
Clover 18.75 11.81
Broad bean 21.88 14.58
Red radish 21.88 20.14
Wheat 7.29 11.81
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showed that highest number of panicles/m2 was obtained when rice plants were grown
after clover and broad bean and fertilized with 144 kg N/ha. While, the lowest number
of panicles/m2 was found when rice was grown after wheat with nitrogen fertilizer ap-
plication. It could to attributed to the reduction in organic metter and N% after wheat
compared with legume crops. Wheat also removes more nutrients from the soil le-
gumes. These finding are true mainly because lower quantities of soil nitrogen removed
by legume crops relative to non-legume crops. These findings are in agreement with of
Papastylianou, (1990) and El-Wehishy, (1998). Panicle weight, number of grains/
Panicle, and 1000-grain weight as affected by preceding crops and nitrogen levels are
presented in Table3. Data indicated that rice grown after broad bean or clover pro-
duced heavy panicles, higher number of grains per panicle and higher 1000-grain
values that after red radish or wheat in both seasons. This might be attributed to that
nitrogen daposited in the soil was higher after legume crops than that after non-
legume crops. Besides, legume residues contain more nutrients than-legume residues,
consequently increases nutrient availability which promotes productivity. Data also
showed that values of these components were significantly increased as nitrogen level
increased up to 144kg N/ha both season. This could be attribbuted to the fact that ni-
trogen fertilizer promotes and enhances tiller formation in rice and increases yield at-
tributes, consequently the productivity of the rice plants. Similar results were reported
by Leilah and Fayed (1992) and Ebaid, (1995).

Number of grains per panicle as affected by the interaction between previous
crops and nitrogen levels is presented in Fig. 3. Data showed that higher number of
grains per panicle was obtained when the previous crop was clover combined with
144kg N/ha. Under the same level of nitrogen, no sigificant difference was found in
number of grains per panicle when previous crops was broad bean or red radish. Signifi-
cant reduction in number of grains was found when rice was grown after wheat relative
to other previous crops. Generally, higher number of grains per panicle was found when
rice was grown after fegume crops.

Data in Table (4) present grain yield, biomass weight and harvest index as af-
fected by previous crops and nitrogen levels. Data showed that higher grain yield was
obtained whean rice was grown after clover or broad or bean in 1996, while in 1997
higher grain yield was obtained when rice was grown after clover, followed by broad
bean. On the other hand, lower grain yield was obtained when rice was grown after
wheat. Data in Table 4 showed also that higher biomass weight and higher harvest in-
dex were found when rice grown after legume crops. Data showed also that rice re-
spoﬁded to higher rates of nitrogen regardless of the previous crops. Higher yield,
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higher biomass weight and higher harvest index were obtained when the rate of 144kg
N/ha was applied. Similar data were obtained El-Sirafy et al (1986) and Khalil at al
(1997).

Generally, rice grown after legume crops produced more yield and higher yield
components that non legume crops. This ismainly because non legume crops remove
higher amounts of soil nutrients than legume crops. These results could also be attrib-
uted to the fact that nitrgoen contributed from the residual soil nitrogen conservation
these results are in harmony with that reported by George et al (1994), Ladha et al,
(1996) and El-Weheshy, (1997). Also legumes decrease soil pH through release of
large amount of H from their roots because of their high uptake of cations in compari-
son with anions (Reid and Goss, 1981; Schaler and Ficher, 1985; and Mengel and Kirk-
by, 1987). On the other hand, the residual effect of legumes, compared with non-
legumes, to subsequent crops is partly due to lower quantities of soil nitrogen removed
from soil and fertilizer Papastylianou (1990), also, nitrogen fixed by legumes is availa-
ble to the subsequent crop (Elwaraky and Haunold, 1990).

The interaction between previous crops and added nitrogen levels, had no signifi-
cant effect on grain yield, biomass weight and harvest index except on grain yield in
1997 season. Higher grain yield was obtained when rice was grown after legume crops
and fertilized with 96 kg N/ha and there was no significant difference between 96 and
144 kg N/ha (Fig 4). Data also showed that under both rates of nitrogen, productivity
of rice grown after wheat was significantly less than that after other crops. Nitrogen
content and nitrogen yield are presented in Table 5. Data indicated that nitrogen con-
tent and nitrogen yield values were high when rice was grown after legume crops in
both seasons. On the other hand, lower values were found when rice was grown after
wheat crop. This could be attributed to the fact that legume crops fix atmospheric ni-
trogen and increase its content in the soil. In addition soil pH after wheat was highr and
soil organic matter and total soil nitrogen were lower than after the other crops (Table
1). So that nitrogen content and nitrogen yield increased significantly when nitrogen
fertilization rate increased up to 144 kg N/ha after non-legume crops.

Agronomic efficiency (kg rice/kg nitrogen applied) as affected by previous crops
and nitrogen levels is presented in Table 6. Data indicated that higher agronomic effi-
ciency values were found when rice was grown after either bean or red radish followed
by clover. While, the lowest value was found when rice was grown after wheat. Data
also showed that higher agronomic efficiency values were found when rice was ferti-
lizeq with 96 kg N/ha. These results indicated also that rice grown after either legume
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crops or red radish produced higher amount of rice per kilogram of nitrogen at the 96
kg N/ha rate. On the other hand, rice grown aftr wheat produced higher grains per kilo-
gram of nitrogen when fertilized with 144 kg N/ha. That means the 96 kg N/ha is the
economical rate of fertilizer nitrogen if the previous crop is legume or red radish.
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