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ABSTRACT: Two field experiments were carried out at the Experimental Farm, Rice
Research & Training Centre, Sakha, Kafr Elsheikh Governorate, Egypt. The experiments were
conducted fo evaluate the effect of mineral nitrogen and compost on growth, grain yield and
yield components of Egyptian hybrid rice one (EHR1) under different irrigation intervals as well
as to determine water productivity.

Irrigation treatments namely, Continuous flooding (CF), Irrigation every 6 days (6- days), and
Irrigation every 12 days (12- days) Mineral nitrogen and compost rates were used as follows:
T1- Control (without fertilizer ) , T2- 165 kg N/ha (Recommended dose of nitrogen N), T3- 110
kg N/ha + (2.5 t/ha) compost, T4- 110 kg N/ha + (5.0 t/ha) compost, T 5- 110 kg N/ha + (7.0
t/ha) compost. The important results could be summarized as follows:

The irrigation every 6 days recorded the highest values of number of days fo 50% heading, Ieaf
area index (LAl), dry matter production (DM), plant height, panicle length, number of fillers/ m
number of panicle /m number of total grains/plant, number of filled grains/panicle, panlcle
weight, 100-grain Welght as well as grain and straw yields/ha. On the other hand, the maximum
values of all growth and yield characters were noted in plants treated with 100% N (165 kg N/ha
alone), followed by adding 110 kg N/ha + 7.0 t/ha compost (Ts) compared with the other
freatments.

In respect to irrigation intervals, It was observed that contmuous flooding received the highest
amount of water throughout the seasons (15324 and 14656 m /ha) Whlle the lowest amounts
were received by irrigation every 12 days (11137 and 10292 m /ha) in both seasons,
respectively. There were no large variation in the amounts of irrigation water input water to the
stable condition, namely temperature, relative humidity and evaporation rates in both seasons.
Water saved due to increasing the intervals, compared fo CF, ranged from 7.44 to 27.32% in
the first season, and from 8.05 fo 29.78%, in the second season for 6 days and 12 days,
respectively. Irrigation every 12 days considerably reduced irrigation water input, compared with
continuous flooding, but, at the same time, grain yield was significantly decreased.

The results showed that the interaction between 110kg N/hat + 7.0 t/ha compost under
continuous flooding recorded the highest values of Plant height, panicle length, No. of tlllers/m
number of total grains/panicle, number of filled grains as well as grain and straw yields/ha.

From the results it could be concluded that the application of 110kg N/hat + 7.0 t/ha compost
under continuous flooding produced the highest grain and straw yields/ha. Also, application 165
kg Nffed or 110kg N/hat + 7.0 t/ha under irrigation every 6 days found to be the recommended
for increasing grain yield of Egyptian hybrid rice one (EHR1) cultivar under the conditions of this
study .
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INTRODUCTION consumed by 2.7 billion people (Guerra et

Rice is the stable food for nearly half of al. 1998). In Egypt rice is an important
the world's population, most of whom live in cereal crop. It occupies about 600 thousand
developing countries, the crop occupies one hectares, which represent about 22% of the

— third of the worlds total area and cultivated area during summer season.
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Egyptian rice production must be increase
by about 20% to maintain current levels of
consumption. Increasing rice production has
been problem due to limited land available
and water shortage (Naeem et al. 2010).
Introduction of hybrid rice is an important
step towards augmentation of rice yield.
Hybrid rice yields about 15-20 % more than
the promising high — yielding Commercial
varieties (Chaturvedi, 2005).

The availability of water for agriculture, in
particular for rice production, is threatened in
many regions of the world, not only by
limitations to water resources , but also by
increasing in urban and industrial demand
(Wopereis et al. 1994).

In Egypt, increase the intervals between
irrigations, wherever allowed the rice fields
to dry for a few days in between irrigations
for six to eight days. Awad (2001) found that
the grain yield was not affected by irrigation
intervals, ranging from four to eight days.
Belder et al (2005) reported that water
productivity was higher, in the alternatively
submerged and non submerged regimes,
than in the continuous submerged regime.

Nitrogen fertilizer is one of the most
important agronomic inputs and limiting
factors realizing the potential rice grain
production in the world. Increasing rice
production can be achieved also through
improving over all management system of
crop culture, especially the nutrient
management of the crop, as well as the
proper utilization of different sources of
nutrients, i.e. the natural nutrient reserve of
soil, chemical, organic and bio- fertilizer. The
nutrient management aims. to reduce
agrochemical use and enhance soil fertility
through using different sources of nitrogen
fertilizer (EL-R-Rewainy ef al. 2010).

In recent vyears although chemical
fertilizers have widely spread throughout the
world, fertilizer cost and concern for
sustainable soil productivity and ecological
stability, in relation to chemical fertilizer use,
has emerged as an important issue (Aulakh
and Singh, 1997). However, it is now
realized that, in fields under intensive
monoculture, which receive heavy
applications of chemical fertilizers alone,

there is a slow decline in productivity. This
decline occurs even in irrigated paddy fields.
On the other hand, over a longer period of
time, applications of organic materials such
as livestock manure and crop residues have
been found to bring about a gradual
improvement in soil productivity and crop
performance.

Sustainability in crop yield and soil health
could be achieved by the application of
mineral fertilizers, along with organic
fertilizers.

The application of organic materials, like
farmyard manure, poultry manure and
residual crops compost are fundamentally
important in that they supply various kinds of
plant nutrients, including micronutrients,
improve soil physical and chemical
properties and hence, nutrient holding and
buffering capacity as well as consequently
enhance microbial activities (Raikar, 2007).
In addition organic matter continuously,
releases N as plant needs it. N is the most
limiting nutrient in irrigated rice systems, but,
P and K deficiencies are, also, the
constraints increasing grain vyield for
consecutive planting of rice. Prasd and
Sinha (2000) found that the farmyard
manure (FYM) or FYM + crop residues could
substitute 50 % NPK for wheat production
and their residual effect was equivalent to 50
% of the recommended dose of NPK, as a
chemical fertilizer on grain vyield of
succeeding rice crop. To meet the current
shortage of chemical fertilizers, caused by
energy crisis and socioeconomic constraints
it has become desirable to conserve crop
residues and organic manure and recycles
them into the soil to increase the efficiency
of soil nutrients.

Substantial yield and water productivity
gains are possible with the application of
appropriate nutrients in combination with
optimum water management adapted to the
target environments.

Thus, the objective of the present study
was to evaluate the effect of mineral
nitrogen rates and compost rates on growth,
grain vyield and vyield components of
Egyptian hybrid rice one (EHR1) cultivar
under different irrigation intervals as well as
to determine water productivity.
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MATERIALS AND METHODS

Two field experiments were conducted
during 2011 and 2012 summer seasons at
the Experimental Farm of Rice Research
and Training Center (RRTC), Sakha, Kafr
EL-Sheikh, Egypt. The average of
metrological data ( from May to September)
of the experimental sites were 31.7 and 32.8
C° for maximum temperature;17.3 and 23.5
C° for minimum temperature; 82.14 and
81.40 % for relative humidity and 6.78 and
6.53 mm/day for pan evaporation in the two
successive seasons, respectively.

A split plot design with four replicates
was used in the two experiments. The main
plots were devoted to the three irrigation
intervals:  Continuous  flooding (CF),
Irrigation every 6 days (6- days), and
Irrigation every 12 days (12- days). The sub-
plots were occupied by five fertilizer
treatments as follows:

(T1) Control (without fertilizer).

(T2) 165 kg N/ha (Recommended dose of
nitrogen).

(T3) 110 kg N/ha + 2.5 t/ha compost.

(T4) 110 kg N/ha + 5.0 t’/ha compost.

(T5) 110 kg N/ha + 7.0 t’/ha compost.

The dose of N fertilizer (in the form of
urea 46.5%) was applied in three equal
splits (as basal, top dressing at panicle
initiation and late booting).

The two experiments were preceded by
wheat. The experimental soil was clay in
texture and chemical analysis is shown in
Table (1). Compost fertilizer was prepared at
the Gemmiza Agriculture Research Station
using organic materials and subsequently
applied and incorporated into dry soil of the
experimental plots according to treatments.

The chemical composition of compost is
presented in Table (1). Seed of Egyptian
hybrid rice one (EHR1) cultivar at the rate of
24 kg/ha was soaked in sufficient water for
24 hours and incubated for 48 hours to
enhance germination. Pre-germinated seed
were broadcasted in the presence of water
after puddling the nursery. The experiments
were sown on 13 Mand 15" of May in the
two successive seasons. Zinc (ZnSo,) as
well as all other culture practices were
applied as recommended for the nursery.

To avoid the lateral irrigation water
movement and more water control, each
main plot was separated by two meter wide
ditches. Water pump provided with a
calibrated water meter was used for all
water measurements. Water productivity
(WP) was calculated as the weight of grains
per unit of water used (kg grains / m° water).

Five hills were randomly collected, from
all treatments at booting and heading stages
(75 and 90 days after sowing) to estimate
dry matter production and leaf area index
(LAD. Number of days from sowing to 50 %
heading was recorded in each sub-plot.

At harvest (20th and 22" of September):
plant height and number of panicles/ m*
were estimated. Ten randomly panicles
were collected from each sub-plot to
estimate panicle length (cm), number of total
grains/panicle, number of filled grains /

panicle, panicle weight (g), 1000-grain
weight (g).
Grain and straw vyields/ha. were

measured from area of 10.5 m* (3x3.5) and
grain yield was adjusted to 14 % moisture
content.

Table (1): Chemical properties of the experimental sites before planting and chemical
composition of compost in 2011 and 2012 seasons.

Sail Compost
Properties 2011 2012 | Average | Properties 2011 2012 Average
pH 7.8 8.0 7.90 C% 28.8 30.0 29.4
Organic matter % 1.70 1.60 1.65 N % 1.70 1.35 1.53
Total N ppm 460 467 463.5 C/N ratio 16.94 14.85 15.90
Available p ppm 14 15 14.5 P % 0.37 0.50 0.44
Available K ppm K% 0.60 0.49 0.55

469 467 468 Zn (ppm) 51 34 425
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The analysis of variance was carried out
according to Gomez and Gomez (1984).
Treatment means were compared by
Duncan's Multiple Rang Test (Duncan,
1955). All statistical analysis of variance
were performed by means of (MSTATC)
computer software package.

RESULTS AND DISCUSSION

1. Growth attributes:

The results in Table (2) revealed that the
growth attributes; viz., number of days to
50% heading, leaf area index (LAl), dry
matter production (DM), plant height, panicle
length and number of tillers /m*  were
significantly influenced by irrigation intervals.
Number of days to 50% heading was less at
continuous flooding (99.18 and 99.76 days)
as compared to irrigation every 6 days
(100.34 and 100.66 days) and irrigation
every 12 days (102.10 and 102.40 days) in
both seasons, respectively. Sikuku et al.,
(2010) found that rice plants, which watered
daily, took the least days to attain 50%
flowering, while, plants watered after every
six days which were the most stressed
plants, took the shortest duration to attain
50% flowering. Leaf area index (6.94 and
6.79), dry matter production (1823 and 1899
g/m?), plant height (97.9 and 95.6cm) and
panicle length (23.8 and 23.6 cm), showed
the highest values at continuous flooding,
flowed by irrigation every 6 days in the two
successive seasons, however the lowest
values were observed at irrigation every 12
days. Meanwhile, the differences in dry
matter production between continuous
flooding and 6 days intervals were
statistically insignificant in 2011 season.

The reduction in dry matter accumulation
and LAl might be attributed to the reduction
in plant height, number of tiIIers/mz, total
leaf, area death of the lower leaves and
plant growth, which in general affected by
less available water. However, the
increasing in plant height might be attributed
to the significant effect of water in
encouraging the cell division and elongation.
Also, it might be due to favorable root
growth and higher mobility of N in sail
solution and its absorption by plant roots,
consequently resulting in higher vegetative
growth. Kato et al, (2006), reported that
total dry matter was increased with

increasing water supply Chandrasekaran
(1996), Jayakumar and Krishhasamy (2005)
and El-Refaee (2012) cam to the same
results.

The reduction in the number of tillers/m?
with increasing irrigation intervals up to 12
days could be attributed to the fact that
under water stress, plants had to adapt and
direct most of their energy to overcome the
shortage in water, so that, plants reduced
their tillers to avoid the water stress. Similar
results were obtained by De Datta (1981)
and Gazy (2010).

Date in Table (2), revealed that growth
attributes were significantly affected by
fertilizer treatments (Combination between
mineral fertilizer (N) and organic fertilizer
(Compost)). The highest values of all
studied traits were noted in plants treated
with 100% N (165 kg N/ha alone) T,
followed by adding 66% N + 7.0 t/ha
compost (Ts), with significant differences
among each other. While the minimum
values of such traits were obtained by the
control treatment (T4). The increase in plant
height, in response to application of organic
compost with mineral N fertilizers, was
probably due to enhancing availability of
major nutrients. The available nutrients
might be enhancing leaf area index, which
thereby resulted in higher photo-assimilates
and more dry matter production. These
results are supported by the findings of
Swarup and Yaduvanshi (2000) Yadana ef
al., (2009), siavoshi et al (2011) and El-
Refaee (2012). Also, the favorable effect of
organic and mineral fertilizer application on
number of tillers/m? and panicle length was
reported by Abd El-Wahab (1998) and
Abou-Khadrah (1999).

The effect of the interaction between
irrigation intervals and fertilizer treatment for
plant height was significant in 2012 season
only, Table (3). Data showed that the tallest
plants were produced with 110kg N/ha + 7.0
t/ha compost (T 5) under continuous flooding.

Panicle length was significantly affected
by the interaction between irrigation intervals
and fertilizer treatments in 2011 season
(Table 4). The longest panicles (25.0cm)
were obtained from continuous flooding (CF)
with 165 kg N/ha which didn't significantly
differed with the combination of continuous
flooding (CF) with 110 kg N/ha + 7 t/ha
organic compost.
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Table (3): Plant height (cm) of EHRI rice cultivar as influenced by the interaction between
irrigation intervals and fertilizer treatments in 2012 season.

Fertilizer treatment
Irrigation intervals
T, T2 Ts T, Ts
Continuous flooding (CF) 89.6fg 96.3bc 95.5bc 97 .4ab 99.3a
Irrigation every 6 days 87.6gh 92.6de 91.6ef 94 4cd 96.6bc
Irrigation every 12 days 77.7] 86.4h 80.6i 82.6i 85.8h

T1 = control (no fertilizer added), T2 = 165 kg/ha, Ts= 110kg n/ha+ 2-5 ttha compost, T4 = 110kg/ha + +
5.0 t/ha compost and Ts = 110kg N/ha + 7.0 t/ha compost. Means followed by the same letters are not

significantly different according to DMRT (1955).

Table (4): Panicle length (cm) of EHR1 rice cultivar as influenced by the interaction
between irrigation intervals and fertilizer treatments during 2011season.

Irrigation intervals Fertilizer treatment

T, T, T3 T, Ts
Continuous flooding (CF) 22.7 cf 250 a 23.2 be 23.2 be 24.7 ab
Irrigation every 6 days 215 ef 242 abc | 22.5 deF 235 ad 19.5¢
Irrigation every 12 days 21.7 def 21.0 fg 212 F 212 f 22.5 def

T1 = control (no fertilizer added), T2 = 165 kg/ha, Ts= 110kg n/ha+ 2-5 t/ha compost, T4 = 110kg/ha + +
5.0 t/ha compost and Ts = 110kg N/ha + 7.0 t/ha compost. Means followed by the same letters are not

significantly different according to DMRT (1955).

Data given in Table (5) indicated that the
interaction between irrigation intervals and
fertilizer treatments had a significant effect
on number of tillers/m? in both seasons. The
highest number of tillers /m* was resulted
from continuous flooding (CF) with 165 kg
N/ha which didn't significantly differed with
the combination of 110 kg N/ha + 7 t/ha
organic compost (640 and 631.3 for T, &
636.3 and 631.3 for Ts) in both season,
respectively, in the same trend the
combination of Irrigation every 6 days with
both 165 kg N/ha and 110 kg N/ha + 7 t/ha
organic compost didn't significantly differed
with the combination of continuous flooding
(CF) with both 165 kg N/ha and 110 kg N/ha
+ 7 t/ha organic compost in number of
tillers/m? character in both seasons.

2. Grain yield and its related

characters:

Grain vyield and its related characters
(number of panicle /m?, number of total
grains/plant, number of filled grains/panicle,
panicle weight, 100-grain weight and straw
yield/ha) were significantly higher under
continuous flooding over the irrigation every
12 days (Table 6 and 7). Grain yield and

most of its attributes with irrigation every 6
days was at the second ranking compared
with continuous flooding(CF). On the other
hand, number of unfilled grains/panicle was
increased with increasing irrigation intervals
up to 12 days. These results are in
accordance with those reported by
Primoradian ef al., (2004) who indicated that
water stress caused an increase in
percentage of unfilled grains the highest
values of grain yield were recorded by
continuous flooding (CF) (12.19 and 11.78
t/ha) followed by irrigation every 6 days
(11.57 and 11.05 t/ha). However, the lowest
values (8.11 and 8.05 t/ha) were obtained by
irrigation every 12 days. The increase in
grain yield with continuous flooding (CF)
could be ascribed to increasing in grain yield
attributes (Tables 6 and 7). Also, such
results might be interpreted by the act that
available water enhanced the production
and transportation of the dry matter contents
to panicles, resulting in more grain filling and
weight as well as higher grain vyield.
However increasing in grain vyield with
irrigation every 6 days might be due to better
aeration and root system associated with
higher mobility and absorption of inorganic N
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in soil solution, which increased the uptake
of nutrients and contributed to favorable
growth characters, which in turn had
resulted in higher grain yield. These holds
true since all grain yield attributes were
affected by such condition. These results
are in agreement with those obtained by
Masian and Vijayjumar (1993), Peng et al.
(1994), El-Refaee (2002), Jayajumar and
Krish hassamy (2005) and El-Refaee
(2012).

Application of N fertilizer and organic
compost significantly affected grain vyield
and its attributes of EHR1 rice cultivar in
seasons, (Tables 6 and 7). The highest
values of number of panicles/mz, total
number of grains/panicle, number of filled
and unfilled grains/panicle, panicle weight,
100-grain weight and straw yield/ha were
showed in rice plants treated with 110 kg
N/ha+ 7 t/ha compost (Ts), followed by that
treated with 165 kg N/ha. alone (100% of
recommended dose, T,), without significant
differences between them in grain yield and
most of its related traits.

The maximum grain yield was observed
in Ts (110 kg N/ha + 7 t/ha compost) was
11.84 and 10.80 t/ha in both season,
respectively. Such results supported the
finding, in long term experiment, by Man et
al., (2003), who found that rice grain yield in
treatment of rice straw after decomposition
(6 t/ha) combined with 50% of
recommended rate of mineral fertilizer was
not significantly different from treatment of
100% of recommended rate of mineral
fertilizer application.

Data in Table (7) showed that the grain
yield/ha in both treatment of 110 kg N + 7
t/ha compost (T5) and 165 kg N/ha did not
significantly differed in both seasons
indicating that organic compost could
substitutes 34% of recommended dose from
N in rice production. It could be attributed to
enhancing the availability of plant nutrients
and improving in soil physical properties by
organic compost incorporation. The
beneficial effect of organic fertilizer also
could be attributed to continuous
mineralization and release of nutrients from
the organic manure compared to the

10

application of N alone. These results are in
line with the findings of Mandal et al,
(1991), Usmn et al.,, (2003) and El-Refaee
(2012).

The effect of the interaction between
irrigation intervals and fertilizer treatments
was significant with respect to the number of
total grains/plant and number of unfilled
grains/panicle only in 2012 season (Table 8)
and for grain yields/ha in both seasons
(Table 8 to 10)

The combination of continuous flooding
with Ts (110 kg N/ha + 7 t/ha compost)
recorded the highest values of total number
of grains/panicle in second season only,
while grain and straw yields/ha in both
seasons followed by The combination of
continuous flooding with T, (165 kg N/ha). In
this trend, the combination of irrigation every
6 days with Ts (110 kg N/ha + 7 tha
compost) or T, (165 kg N/ha) did not
significantly differed with The combination of
continuous flooding with T5 or T, for grain
yield /ha. character in both seasons.

On the other hand, the lowest values of
total number of grains/panicle and grain
yield/ha were obtained by irrigation every 12
days with unfertilized plants (T;).

Also, results in Table (8) indicated that
the application of 110 kg N/ha + 7 t/ha
compost (Ts) with irrigation every 12 days
produced the highest number of unfilled
grains/plant only in the second seasons.

3. water relations:

Data in Table (11) showed that the
amount of water in put before secarting
treatments, for land preparation of both
nursery and permanent field, raising nursery
for thirty days and through ten days after
treating and before treatments application
were 4170 and 3860 m3/ha in 2011 and
2012 seasons, respectively. The previous
period (forty days) was considered a blank
for all treatments.

Comparing the different treatments of
irrigation (Table 12) it was observed that
continuous flooding received the highest
amount of water throughout the seasons
(15324 and 14656 m3/ha) as expected while
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the lowest amounts were received by irrigation water input water to the stable
irrigation were 12 days (11137 and 10292 condition, namely temperature, relative
m3/ha) in both seasons, respectively. There humidity and evaporation rates in both
were no large variation in the amounts of seasons.

Table (8): Number of total grains/panicle and number of filled grains of EHRI cultivar as
affected by the interaction between irrigation intervals and fertilizer treatments
in 2012 season.

Number of total grains/panicle Number of unfilled grains/panicle

Fertilizer Irrigation intervals
treatments 9

CF 6-day 12-day CF 6-day 12-day
T, 174 1cd 154 .5f 146.0f 9.0i 12.8ef 13.1def
T, 200.1a 198.5b 153.6f 12.5fg 14.1abc 14.5abc
T; 174.8cd 167.0de 146.8f 11.0h 13.9bcd 14.7abc
T, 180.2bc 172.6¢cd 147.9f 11.2h 13.7cde 14.7abc
Ts 201.4a 188.8b 157 2ef 11.7gh 14.8abc 15.1a

T+ = control (no fertilizer added), T2 = 165 kg/ha, Ts= 110kg n/ha+ 2-5 t/ha compost, T4 = 110kg/ha + +
5.0 t/ha compost and Ts = 110kg N/ha + 7.0 t/ha compost. Means followed by the same letters are not
significantly different according to DMRT.

Table (9): Grain yield (t/ha) of EHR1 rice cultivar as influenced by the interaction between
irrigation intervals and fertilizer treatments during 2011 and 2012 seasons.
Fertilizer treatment (T)

Irrigation (2011) (2012)
intervals ( ): T4 T, T, T, T, T T, T, T, s
Continuous

) 89de [135a(124b|126ab|13.8a| 86d |127ab|11.7 bc|12.3 bc| 13.5a
flooding ( CF)

Irrigation every
6 days
zr;%a;;"s” Ve | 58F | 94d | 82e | 87de |84e | 65e | 86d | 80d | 82d | 89d
T1 = control (no fertilizer added), T2 = 165 kg/ha, Ts= 110kg n/ha+ 2-5 t/ha compost, T4 = 110kg/ha + +
5.0 t/ha compost and Ts = 110kg N/ha + 7.0 t/ha compost. Means followed by the same letters are not
significantly different according to DMRT.

85e |127ab|11.5¢c|122bc|129ab| 80d | 11.7¢c | 11.4¢c [11.8 bc|12.2 bc

Table (10): Straw yield (t/ha) of HER1 rice cultivar as influenced by the interaction
between irrigation interval and fertilizer treatment during 2011 and 2012
seasons.

Fertilizer treatment (T)

Irrigation intervals ( 1): (2011) (2012)

T1 T 2 T 3 T 4 T 5 T1 T 2 T 3 T 4 T 5
Continuous flooding (CF) |12.9g [17.6a ([16.8abc |16.7bc [17.4ab(12.1fg|16.9a |[16.3ab [164a |17.2a
Irrigation every 6 days 122gh |16.3¢c |146e 15.4de [16.2cd [11.7g [15.00cd [14.1cde [13.9 de [15.2bc

Irrigation every 12 days 11.5h |14.00F |14.1f 144F [14.8eF [11.3g [14.3cde |[13.8de |13.1eF [13.4e

T1 = control (no fertilizer added), T2 = 165 kg/ha, Ts= 110kg n/ha+ 2-5 ttha compost, T4 = 110kg/ha + +
5.0 t/ha compost and Ts = 110kg N/ha + 7.0 t/ha compost. Means followed by the same letters are not
significantly different according to DMRT.
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Table (11): Amount of applied water (mslha) in rice field before starting irrigation
treatments during 2011 and 2012 seasons.

Period 2011 2012
Land preparation of the nursery 250 210
Seedling raising 30 days 350 290
Preparation of permanent field 2300 2110
Ten days before starting treatments 1270 1250
Total 4170 3890

Table (12): Total water used (mslha) water saved (%) and grain yield reduction as affected
by irrigation intervals during 2011 and 2012 seasons.

characters Grain yield Total water used Water saved % Grain yield
(t/ha) (m3/ha) reduction %
Irrigation intervals 2011 2012 2011 2012 2011 201 2011 2012
Continuous flooding 12.19 11.78 15324 | 14656 - - - -
Irrigation every 6 days 11.56 11.05 14185 | 13476 7.44 8.05 6.71 6.22
Irrigation every 12 days 8.11 8.05 11137 | 10292 | 27.32 29.78 33.83 31.18
Average 1062 | 10.29 13549 | 12808 | 17.38 18.92 20.27 18.70
Water saved due to increasing the the experiment but required the highest

intervals, compared to cf, ranged from 7.44
to 27.32% in the first season, and from 8.05
to 29.78%, in the second season, for 6 days
and 12 days respectively. Table (12).
Irrigation at 12 days weight considerably
reduces irrigation water input, compared
with continuous flooding. But, at the same
time, grain yield was significantly decreased.
Noar et al (1994) found that continuous
saturation recorded the highest water saved
followed by irrigation every eight days as
compare to the continuous submergence.
Ebaid and El-Reface 2007, showed that rice
water saved due to increasing irrigation
interval compared to continuous flooding
was 11.2 and 20.5% with corresponding
grain yield reduction of 110 and 24.9% for
irrigation every 8 days and 12 days
respectively.

Among different irrigation schedules, the
application of irrigation every 6 days was
considered the best water productivity (WP)
averaged 0.815 and 0.819 kg/m3 in the two
seasons, respectively (Table 13). The high
values of WP in 6 days were counted by the
extremely high grain yield which statistically
was the same as that obtained from
continuous flooding and low water in puts in
this treatment (Table 13). Masian and
Vijaykumar (1993) found that maintaining 5
cm of water yielded the most rice grain in
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amount of water. Other treatments
consumed less water than continuous
flooding but significantly vyielded less.
Wardana et al, (2010) found that
intermittent irrigation technique saved water
up to 55% without affecting yields. Resulting
in a 2-3 times higher water productivity,
Similar results were reported by Cao et al
(2002) with savings up to 36% and
Bindraban et al (2006) with water saving up

to 50% for a range of experimental
condition.

Regarding the effect of fertilizer
treatments on WP, the observed data
showed that, over irrigation intervals

recorded values ranged from 0.567 to 0.605
kg/m3 with (T4) and from 0.855 to 0.878
kg/m3 with Ts in both seasons, respectively
(Table 13). Under all irrigation treatments,
application of N fertilizers alone either with
organic compost, recorded higher WP than
the control treatment (T,). High WP with N
application was associated with high grain
yield. The mean WP could be increased to
reach its maximum values under irrigation
every 6 days with Ts (0.909 and 0.907
kg/m3) followed by T, (0.895 and 0.884
kg/m3) and T, 0.860 and 0.881 kg/m3
However, the maximum values, under 12
days interval were recorded by T, (0.844
and 0.864) kg/m3.
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Table (13): Water productivity (kglms) as influenced by irrigation intervals and fertilizer

treatments during 2011 and 2012 seasons.

Fertilizer Irrigation intervals
treatment 2011 2012
CF 6days 12 days | Average | CF 6days | 12 days | Average

T, 0.581 | 0..599 | 0.521 0.567 0.588 | 0.596 | 0.632 0.605
T, 0.881 | 0.895 0.844 0.873 0.862 | 0.884 | 0.864 0.859
Ts 0.809 | 0.8110 | 0.736 0.785 0.802 | 0.845 | 0.779 0.809
Ty 0.822 | 0.860 0.781 0.821 0.839 | 0.881 | 0.799 0.839
Ts 0.901 | 0.909 0.754 0.855 0.872 | 0.907 | 0.838 0.878
Average 0.799 | 0.815 0.727 0.780 0.793 | 0.819 | 0.782 0.798

T1 = control (no fertilizer added), T2 = 165 kg/ha, Ts= 110kg n/ha+ 2-5 ttha compost, T4 = 110kg/ha + +
5.0 t/ha compost and Ts = 110kg N/ha + 7.0 t/ha compost.

On the other hand under CF, the
maximum values were recorded when Ts
0.901 and 0.872 kg/m3 and T, 0.881 and
0.862 kg/m3 were used in the two
successive seasons Table (13)

CONCLUSION

From the obtained results it could be
concluded that the application of 110kg
N/hat + 7.0 t/ha compost under continuous
flooding recorded the highest grain and
straw yields. Also, the application of 165 kg
N/fed or 110kg N/hat + 7.0 t/ha under
irrigation every 6 days found to be the
recommended for increasing grain yield of
Egyptian hybrid rice one (EHR1) cultivar
under the condition of this study.

REFERENCES

Abd El-Wahab, A.E. (1998). Physiological
behavior of some Egyptian rice Cultivars
under different nitrogen levels. Egypt
Appl. Sci. 13 (4): 119-129.

Abou-Khadrah, S.H., M.M. Tabl, S.A.
Ghanem and R.A. Ebaid (1999).
Response of growth, kernel quality and
yield of broadcasting rice to nitrogen
levels. Levels and methods of zinc
application. The 2™ International, April 4-
10, Bangkok, Thailand. P: 271-383.

Aulakh, M.S. and B. Singh. (1997). Nitrogen
losses and fertilizer nitrogen use

13

efficiency in irrigated porous soils.
Nutrient Cycling in Agroecosystem 7: 1-
16. (C.F Computer Search).

Awad, H. A. (2001). Rice production at the
North of Delta region in Egypt as affected
by irrigation intervals and nitrogen
fertilizer levels, J. Agric. Sci., Mansoura
Univ. 26 (2): 1151-1159.

Belder, P. S.; J. Spiertz; B. A. M. Bouman;
G. Lu and t. P. Tuong (2005).Nitrogen
economy and water productivity of
lowland rice under water saving irrigation.
Field Crops Res., 93:169-185.

Binderaban, P. S.; H, Hengsdijk; W. Cao; Q.
Shi; T. M. Thiyagarajan; W. Van der
Krogt and l. P. Wardana
(2006).Transforming  inundated  rice
cultivation. Int. J.L. Water Resour. Dev.,
22:87-100.

Cao, W.; D. Jiang; S. Wang and Y. Tian.
(2002). Physiological characterization of
rice grown under different water
management systems. Pp. 249-258. in:
B.A.M. Bouman, H. Hengsdijk; B. Hardy;
P.S. Binderaban; T.P. Tuong and J.K.
Ladha. (Eds.). Water-wise Rice
production. iRRI- Plant Research
International Los Banos Wageningen, the
Netherlands. (C.F Computer search).

Chandrasekaran, R. (1996). Effect of crop
geometry, irrigation levels and water
stress management in rice-rice cropping
system under varying climatic



El-Hity, et al.

environments. PhD Thesis, Tamil Nadu
agric. Univ., Coimbatore, India. ( c. F.
Computer search).

Chaturvedi, Indira (2005). Effect of nitrogen
fertilizers on growth, yield and quality of
hybrid rice (Oryza sativa). Journal of
Control European Agriculture. 6 (4): 611-
618.

De-Datta, S.K. (1981). Water management
practices for rice. Principles and
Practices of Rice Production. Whilus Inte.
Cinene Press. New York, 297-347.

Duncan, B.D. (1955). Multiple ranges and
multiple F-Test Biometrics, 11:1-42.

Ebaid, R.A. and |.S. EI-Refaee (2007).
Utilization of rice husk as an organic
fertilizer to improve productivity and
water use efficiency in rice fields. African
Crop Science Conference Proceedings
Vol. 8. pp. 1923-1928.

El-Refaee, [.S.H. (2002). Studies on
irrigation systems on some rice cultivars.
Ph.D. Thesis, Agron. Dept. Fac. of Agric.
Kafr EI-Sheikh, Tanta Univ., Egypt.

El-Refaee, [.S.H. (2012). Effect of
application of rice straw compost and
NPK fertilizers under some irrigation
Regimes on grain vyield and water
productivity of EHRI hybrid rice cultivar.
J. Plant Production. Mansoura Univ., Val.
3 (3): 445-462.

El-Rewainy, .M., T.F. Metwally, W.H.M. EI-
Kallawy and E.S. Naeem (2010).
Performance of Egyptian hybrid rice under
different  nitrogen fertilizer  sources.
Egyptian J. Agric. Res., 88 (1): 297-305.

Futuhara, Y., E. Kondo, H. Kitano and M. Mii
(1979). Genetical studies on dense and
lax panicles in rice. |. Character
Expression and mode of inheritance of
lax panicle rice. Jap. J. Breed., 28: 151-
158.

Gazy, H.AF., (2010). Effect of different
irrigation treatments and harvest time on
hybrid rice productivity. M.Sc. Thesis,
Fac. of Agric. Kafr EI-Sheikh University,
Egypt.

Guerra, L.C.; S.I. Bhuiyan; T.P. Toung and
R. Barker. (1998). Producing more rice
with less water form irrigated systems.
SWIM Paper 5, IWM/IRR, Colombo, Sri
Lanka. pp: 24.

14

Jayakumar M. and S. Krishnasamy. (2005)
Effect of irrigation regimes, mid-season
drainage and time of application of
nitrogen on hybrid rice. Madras agric.
J.92(7-9):415-421.

Kato, Y.; A. Kamoshita; J. Yamagishi and J.
Abe. (2006). Growth of three rice (orayza
sativa L.) cultivars under upland
conditions with different levels of water
supply. I. Nitrogen Content and dry
matter production. Plant prod. Sci,
9(4):422-434.

Man, L. H.; V. T. Khang and T. Watanabe.
(2003). Improvement of soil fertility by
rice straw manure. Omonrice, 11:74-82.

Mandal, N.N., A.M. Pusta, P.P. Choudhury
and D. Sinha (1991). Effect of water
regimes, levels and methods of nitrogen
application on vyield of rice. Indian
Agriculturist, 35 (1): 33-38.

Masian, S. C.; and B. vijaykumar. (1993).
Water management in transplanted
wetland rice. IRRN 18 (3):38-39.

Naeem, E.S., E.E. Gewalily, T.F. Metwally
and |.S. EI-Refaee (2010). Effect of
different nitrogen application techniques
on yield and its attributes of Egyptian
hybrid rice. Egypt. J. Res., 88 (1), 2010.

Nour, M.A., A.E. Abd El-Wahab, and E.N.
Mahrous (1994b). Effect of water stress
at different growth stage on rice yield and
contributing  variables.  Agric.  Sci.
Mansoura Univ. 19 (2): 403-412.

Peng, S. Z.; S. S. Li; G. L. Xuand Z. J. Wu.
(1994). New water consumption pattern
of rice under water-saving irrigation.
Irrigation and Drainage System, 8:97-
108.

Pirmoradian, N., A. R. Sepaskhah and M.
Faftoun (2004). Deficit irrigation and
nitrogen effects on nitrogen-use
efficiency and grain protein of rice
agronomie, 24:143-153.

Prasad, B. and S.K. Sinha (2000). Long-
term effects of fertilizers and organic
manures on crop yields, nutrient balance,
and soil properties in rice-wheat cropping
system in Bihar. pp.105-119. In: Long-
term soil fertility experiments in rice-
wheat cropping systems (Abrol, |.P.;
Bronson, K. F.; Duxbury, J.M. and Gupta,
R.K. eds.). Rice-wheat consortium paper



Response of Egyptian hybrid rice 1 for different combinations of.................

series 6. New Delhi, India. Rice-\Wheat
Consortium for the Indo-Gangetic Plains.

Raikar, S.D. (2007). Studies on organics
and integrated nutrients on seed
production and storability of scented rice
Cv. Mugad Sugandha. Ph.D. Thesis
Submitted to the University of Agricultural
Sciences, Dharwad, India. (C.F
Computer Search).

Siavoshi, M., A. Nasiri and S.L. Laware
(2011). Effect of organic fertilizer on
growth and vyield components in rice.
(Oryza sativa L)) J. of Agric. Sci. 3 (3):
217-224.

Sikuku, P.A.; G.W. Netondo; D.M. Musyimi
and J.C. Onyango. (2010). Effects of
water deficit on days to maturity and yield
of three Nerica rainfed rice varieties.
ARPN J. of Agric. And Biological Sci., 5
(3): 1-9.

Swarup, A. and N.P.S. Yaduvanshi (2000).
Effect of integrated nutrient management
on soil properties and vyield of rice in
Alkali soils. J. Indian Soc., Soil Sci., 48:
279-282.

Tuong, T.P. and B.AM. Bouman (2003).
Rice production in water-scarce

environments. In: Kijne, JW.; Barker R.;
Molden, D. (Eds.), Water Productivity in
Agriculture: Limits and Opportunities for
improvement. CABI Publishing, UK, pp. 53-
67.

Usman, M.; E. Ullah; E. A. Warriach; M.
Farooq and A. Liagat. (2003). Effect of
organic and inorganic manures on growth
and vyield of rice variety " Basmati- 2000".
Int. J.agric.Bio.5(4): 481-483.

Wardana, |. P.; A. Gania; S. Abdulrachman;
P. S. Bindraban and H. Van Keulenb.
(2010). Enhancing water and fertilizer
saving without compromising rice yield
through integrated crop management.
Indonesian J. of Agric. Sci., 11(2):65-73.

Wopereis, M.C.S., B.A.M. Bouman, M.J.
Kropff, H.F.M. Ten Berge and T.P. Tuong
(1994). Water use efficiency of flooded
rice fields. |. Validation of the soil-water
balance model SAWAH. Agric. Water
Manage., 26: 277-289.

Yadana, KL., KM. Aung, Y. Takeo and O.
Kazuo (2009). The effects of green
manure (Sesbania rostrata) on the
growth and yield of rice, J. Fac. Agr.,
Kyushu Univ., 54 (2): 313-319, Japan.

Cpd i Cuogaallly g il Glgisal AdNSAN Ciligll V puaa 3N G Aladad
YRR P

¢ Msaal afallae caf ¢ 21 s dotand ¢ ) gl saallae gene
Mad e

gl adls Aoyl AK - Jualadl o ()
el i~ — 51 8 capplly gl 50 ()

‘f.)d\ gadlall

P gl € Alaa— Lo 591 (& iy Cigasd) 5Ga R de hally (llia (liaiad cyjal
Logriay bl Cadlgily as el A8lialy i il slandl Y ama B0 il Glldg Y4 Y 5 Y 0)) s
bl Al aph Gy Y jean cpaa )Y Catual 48isKay Jomanally saill o Adbaal) ) clyd ¢



El-Hity, et al.

gl o) (g ) Sl CISE Gy Syl A )y S a8 S el sl 38 g
bl LS Al et Gl g Sy el pladl) Adtia ) decdl ¢Dlelaas

PR R RRNA
rpsall Jsha paioaall jaally 650 -0
sl Jlsha oL T US (g1 -
cpsall sk a3 VY S o)) Y
Svaniill CDUelase ¢ Ll
-dand (s
(%7 ysibysa 8) JiSa [oms i S V10 ()
WCaague A [oda Y.0 + e [rpmai aag )Y (Y
gl JUSa [ 000 4 s [rmg i aal Y Ve (Y
g JSa [l Voo + e [omg i aaS VY0 (€
c o YaXYe e e Aol 8 goadl AN A i) 5 (0
b L Ll Juantia) miild aaf adliig
saldl Al ¢ @Y Aalue b cjlall i A ae claal a8 e G B K gl aed Y
e ¢l /K Ggalh ae ¢ Yo /ol e ¢ Yo feg 8 ae o Bl Jghae clall o1l A3l
¢ gl Upanay ¢ A GV (s ¢ g/ cldlal e TofsUad e dly / Aied) Gapall
) Jgeanas
paS V10 oy Aleladdl Gl (0 Jgasdll Cliiay dgpadl) cldal) ddaad a8 adl s -
Ay Cause o Vo (Cmafiall e % TT ) JESa [rpmg i aaS )Y vALdas Ll dydie g i
o laiall s3] ol J8 g S0 Aldae s 35 138 CDalaal) Ly 23ladly
il Cuagael Gha VS8 [ G aaI Ve Jara f Cpmgsin aaS V10 Jaeay Cpmg il Bilf g -
S sl e ¢ Yo fegpil de ¢ ALid) Jshag ¢ cilall p i) laual 2@ el il jeall JUss
cDalaal) Al xe A3l Cagnll Jpanis () Joemne ¢ Ailiaddl Caganll de ¢ 40
Al i JS ) gyl cnd Cagae la Y+ SB[ G aak Y Ve o Bl ) Jelal it el — ¢
o) el Cagyla i Alladl Gt (e Cupnll Jprans A 3 Lygies (AR
5VOYYE ) sail ange (A shadll e BpeS of il 8 sl jead) () Aelra o il puis -0
VaYAY 5NV ) (o ol LS B ap VY S () Al ol L (USa /YL VET0T
r I o Gpansall AS (1 jSa/Ya

16



Response of Egyptian hybrid rice 1 for different combinations of.................

had (e AEN Cagylall cind (gl el 35S BT dagi Y A Cnawsall NS Al e praly =
o A s Al A5yl

sl (3% YV.FY D Vo£E G oo slie Aae pdg Dl o (gl el alyy o Ayl cajeld —v
Al il Il e an )Y 5T S ol e B ansdl 3% YVA A0 e 5 JSY)
ey (o )185,0 e A3AAL Lisiee (o olie (o JRdl) (it (B o VY JS (ol o) N5 108 jaally
» adly 1l A0)lae Lygine Lalll Gusind) Joeane (Bl 08 Cal) (i B 4d) AdaaDle pe

| G Gl Y+ S [ aa Vs Jaeay g il A8l Gpagil) (e Aubhll sda ol e —A
s bads G Jyanas sl Joand ol ol ciel il pptiall jerl) Cigpla s i
TSl Cagyls it S [ g€ Vo USA Gaal VY JESE [ aaS V10 il
) eme a3 Caia (e Gigal) a3t WU

17



rice 1 for different combinations of...............

Response of Egyptian hybri

189 Buey sidiynp s,uesun Buish [9A9] %6 1 1ualayip Apueoiiubis jou
ale Ja)e| swes sy} Agq paleubisep 1010.) yoes Jo suealp UuedlIubIS 10N =SSN AjoAloadsal ‘s|oAs| GO0 PUB LO'0 1e ueoyiubis pue jueoyiubis AlUBIY ‘..

xx xx SN - xx SN SN SN SN SN SN SN 1 X | uopoeidju|
’ ’ ’ ™ ’ - o o o o o o }sal "4
1sodwod
0085 | ©8'0¢C9 e9'ce Bg'CC | e6'th e0'v6 elLo6l | ecy6l | BegC'L | BEL'L | BerlL'00L | ece'col Bya L +BU/NBYOLL (S1)
1sodwoo
a8'0LG | de8¥S | 9egc'eC | d9¢CZ | dS'L6 | 99g'Le | 9lesgl [ d008L | d99Z'9 | 998'9 | dgeoolL | 9eC 00l BU/ 0G + euy/u B3 oLl (V1)
1sodwoo
as'ley | 9L°LLG ag'cc | d9ecg | 9C'68 0168 0eG9ol | OL8GL | deC9 | dgs9 d98'66 qecs 66 BUAGZ +euyuby oLl (51)
BL'C/S | eC€09 | degec | eyeCc | d2L6 | de6'L6 | ev/6lL | e9/6l | BL6O | BEEL | BylCOlL | evCcolL ealn ex/u By GoL( 1)
0L'9Sy | PSCLY oL'Le q0'¢cc | POS8 PY'v8 P8GZL | PPBLL | 9€0'S | 9€S'S °01°86 029'/6 pappe Jazijs) oN (1 1)
:(1L) Juswiealy 1az113494
xx xx xx xx xx - xx - - - - - 189} '
q0'69¥ | 4A0ces qcec | 9s'lc | °9¢8 o°0'L8 09GGL | qopSL | 9Z8'S | 98€'9 | e0bcOL | eol'coL shep z| A1ans uonebil|
BC'LYS | BG'GGS el'eCc | d¢’cc | d9°¢6 q9°L6 q99/L | egg/L | d8y'9 | 9909 | d99'00L | Aveo0lL shep g Ausns uonebil|
BG'9GS | BG'99S e9'ee Bg'cC | B9'G6 e6'/6 €668l | eccgl | 6.9 | BYVE9 09/'66 ag1'66 (40) Buipooj} snonupuod
:(1) reas9yul uonebiaa|
cloc LLog cloc LLog cloc LLog cloc LLog cloc LLog cloc LLog
Su/sIaln wo W6 uononpoud Al Buipesy %065 sjusunesi)
10 JaquinN yibus| sppiueyd wo Wblay ue|d Jenew AiQ Xapul eale jes 0} sfep jo JlaquinN

"SUOSEDS Z10Z PUE LL0Z Pulnp sjuswieal} 1azijia) pue sjealajul uoijebLul Aq pajoajje se Jealjnd
2911 [MH3 jo si9|n jo JaquinN pue yibua| ‘ybiay juejd ‘uononpouad Japew Aip |y ‘Buipesy %06 03 sAep jo Jaqunp :(z) 9qel




rice 1 for different combinations of...............

Response of Egyptian hybri

(6661) LHING 03 Buiploooe juaiayip Ajpueoliubis Jou ale siays| swes ay) Aq pamo||o) sueslpy '1sodwod
BYA 0L + BYN B0L) = S1 puesodwoo ByA 0'G + + BY/BN0LL = VL I1sodwoo Y/ G- +BY/U BY0LL =FL "ey/BY 6ol = 21 ‘(peppe Jaz||ius) ou) |oiuod = |

she
90620G | Bpsziy | Byzgsy | 06 2/% | B8y | 0009 | POSOLS | 8P 0OOLS | 9€'LGS | 4629 21 Aioo S;%EJ
. . . . . . . . . shep
BCO09 | d€12S | Pod.gos | G /09 | DIGZoy | dec'9zo | 0065 | @pSZLS | del'glLo | J 00l g A1oAs uonebul|
: : : : Bio /- : : : : : (40) Buipooy
Bele9 | 92886 | 00GCLS | egle9 [Do/goy | BS99 | 01855 | 9pSCLS | BO0V9 | 0 0'G8Y SnonuUNUOA
()]
s|eAlalul uonebill|
S1 71 €1 1 gl S1 71 €1 1 gl
(2102) (1102)
sjuswieal) Jazijiue

‘SUOSEas 710z pPue L0z buunp sjuawjlealy
Jaz|ipa) pue |easdjul uonebLUl usamiaq uondesdjul 3y} Aq padusN|uI SB JBAIIND 92U LYHI Jo ,wysidl Jo "ON :(§) dlqeL




ale Jeye| swes ay) Ag pejeubisep Jojoel yoes Jo sues|y ueoliubig 10N =GN AleAnosdsel ‘sjeas| GO'0 pue LO'0 Je ueoliubls pue jueoubis Alybly

189 Buey sidiynp s,uesun Buish [9A9] %6 1 1ualayip Apueoiiubis jou

*¥

El-Hity, et al.

S'N S'N * S'N * S'N S'N S'N (L) uonoessjuj
% % % - % - * % * % }s91 4
e 69l ecgl eecl eo¢cl ecsl e /gl e $GS e Gog (°1) 1sodwod eyn oL+ eu/NDBYOLL
q 99l q 99l ecel ge L'¢l q /91 q0.l qely q 68y ("1) 3sodwod eyno's +eu/NDB3OLL
q gl qegl ecel qleci 99 €91 q 991 A4 q 8S¥ (°1) 1sodwod eyn gz + ey/N DB OLL
e 99l ecll elel qecg¢cl ecsl eogl R4 B 8Gg (°1) BU/N 6% 591
q gl q 09} q91l 2611 286Gl q 9ol POLY ocey (*1) (1azl|1u8) 018Z ) J0JUOD
(1) sjuawnean Jazijipad
* % * % - % % % % 1s91 4
926¢€l o/¢l eyGl eGvl 2061 2¢Sl q ocy 474 shep g| A1ons uonebiu|
q89l q 59l qe¢l qg6°¢clt av/l q 08} e €09 q9ls shep g A1ons uoneBiu|
eGgG/l elgl o1 200! eogl e 16l e $2s B 8eg (40)  Buipooy snonunuod
(1) sieasayul uonebru|
cloc l1oc cloc l1oc cloc l1oc cloc l1oc sjuswiyeal |
ajo1ued /suielh suresb 9|o1ued Lwys9ldiued
Pally Jo "oN paliun jo JaquinN /suieab |ejo) jo "oN jo "oN

"SUOSEaS 7107 PUE | L0Z Ul S)usawijeal] 19z1|1}Ja) pue s|eAlajul uoiebilll Aq pasuan|jul Se JeAljno
2911 L YH3T Jo 9pdiued jsuiesb pajjiy Jo "oN pue suleib pajjyun "oN ‘sjoiued ssuieib |ejo} Jo "ON .NE\mw_o_cma Jo Jaquinp :(9) 9a|qel



rice 1 for different combinations of...............

189 Buey s|dinjy s,usoun Buisn [8A8] %G Je Juslalip AQueolubIs Jou ale Jepe| swes syl Aq pejeubissp 10joe) yoes Jo sues|y

ueoyubig JoN =GN “AjoAnoadsal 's[eAs| G0'0 Pue 100 1e Juesylubis pue juedoyiubis AlUblY ',

Response of Egyptian hybri

. . x . x - S'N S'N S'N S'N (Lx1) uonoessuj
- . x . x . x . x . x - . x 1593 "4
B 9g'Gl eclLOl BEGLL eZ8Ll BQGZ | BEGC ege | ely | (D 3isodwooeyso s+ eu/NbBAOLL
B OGSV qegy'GlL | 29080l d6L’Ll | ode'ce | ogel'yz | dege | gege | ("1 isodwod eypo's +eu/NbBYOLL
B9/ Yl qa9lL'sl 26€01) o¢/0L | pogez | 9d/¢€Z | d¥e | o9g5c | (°1 isodwodeysgg + eu/NBYOLL
elyGl B 666l qeco’Ll | devy9'Ll | gegyz | qegyz | ege | eoy | (D eu/N B g9l
azl'll oezzl PLLL PvLL pgzz | d2CT¢e aze | 22¢ ¢ (1ezi|1p8} 0182 ) J0)UOD
(1) sjuawnean Jazijipad
. x - - - - - - . x }s9} "4
oBlel °/0¢€L 2608 oLL'g 092z | alee aze | dge shep g| A1one uonebiu|
a0l a6yl aso'Ll a5 aeve | egve ase | 99¢ shep g A1ane uoneBiu|
e 08'Gl e 0C9l gLl e6lLZl B6vZ | B1lGC BgE | eCy (40) Buipooy snonupuod
:(1) sjeaso3ul uonebiuy

ziLoz 1102 ziLoz 1102 ziLoz 1102 ziLoz 1102
(eupn) (eupn) () (6) sjusueal]l

PISIA meng PISIA uleso W biam utesb pooL | Iyblam spdlued

*SUOSEas Z0Z PuUe | L0Z ul Jusuwieal) I9zijIUa) pue |eAlajul :o_amm_t_
Aq pasuanpjui se Jean|nd ad1 LYH3 jo (eys) plalA mens pue (eyp) piaiA uieib “(b) ybiam uresb pool ‘() ybiam sjolued :(2) ajqel






