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Abstract

Opfimizing package of recommendation of rice
cultural practices is required continuously to maintain and sustain
produdtivity as well as maintaining soil fertility .New technologies of
cultural practices and fertilizer management such as optimum
sowing date, plant spacing, number of seedling per hill, seediing
age and seeding rate are introduced to increase the productivity of
traditional and newly released rice varieties and lines. Because the
rice plant is a short day plant, planting rice later than 15 May
causes a reduction in its duration and reaches flowering stage
earlier. The short duration varieties are less sensitive to days
length than medium or long duration cnes. Under Egyptian
condition, the optimum date of sowing is the first two weeks of
May. Early sowing (at Aprit 1*) exposes the seediing to low
temperature specially during night and causes a damage in
seedling consequently weak seedling vigor. Transplanting spacing
is always identified according to the tillering capacity of the variety.
The optimum spacings are 20 x 20 for high tillering varieties and 15
x 20 for the medium tillering varieties, while for low tiliering
varieties 10 x 20 was the optimum. Four transplants per hill were
the optimum for most of the Egyptian rice cultivars under all
transplanting spacings. Seeding rate in broadcast seeded rice was
identified according to seed indx. The varieties having heavy seed
index (ranging from 26-30 g) need 120 to 144 Kg seeds/ha, while
those having light index of (25g) need from 96 to 120 seeds/ha.
The optimum seedling age for transplanting Egyptian rice varieties
is 25 to 30 days, because under this age the rice plant gave the
highest number of effective tillers. Also, to rationalize the use of
nitrogen fertilizer and increase its efficiency, 165 Kg N/ha in form of
urea or ammonium sulfate is recommended as two spiits after
transplanting rice (2/3 of the amount incorporated into dry soil
before transplanting + 1/3 just few days before panicle
initiation).For broadcasted seeded rice, three split doses are
needed (1/3 incorporated in dry soit before planting + 1/3 30 days
from sowing + 1/3 60 days from sowing). Super phosphate 15%
P,Os is always applied before blowing at the rate of 36 P,Os/ha.
Potassium is not recommended to rice soil in Egypt because the
Egyptian soil is very rich in potassium except in saline soils, or
these have poor drainage systems. Zinc deficiency is common in
most of Egyptian soils, so, application of zinc sulphate at the rate of
57 Kg ZnSO,/ha in nursery is recommended.

Utilizing organic fertilizer such as rice straw or rice husk at
the rate of 5 tons/ha + 110 Kg N/ha gave the highest grain yield.

Also, application of Farmyard manure {FYM) at the rate of
7ton /ha+ 110 kg N/ha produced higher grain yield and saved
about 55 Kg N/ha. Water management for rice in term of increase
water use efficiency and saving some of irrigation water without
reduction in yield is also considered. Using irrigation intervals
{every 4 days) or saturation treatment with short duration varieties
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saved 30-33% of irrigation water and increased water use
efficiency by about 68%.

Under saline soil condition, the optimum date of sowing
should be earlier to avoid the negative effect of high temperature.
April 20 to May 10 is the optimum date of sowing with 20 days
seedling age. Narrow transplanting spacing (15 x 20 ¢m) with 4 to
6 seedlings per hill were the optimum density and gave higher
grain yield. Splitting nitrogen fertilizer to three or four doses is
recommended. The optimum dose of nitrogen is 144 /ha if the
previous crop was legume and 165 kg/ha when rice came after non
leguminous crops. Potassium should be applied at the rate of 57
kg KO /ha and zinc at the rate of 24 kg zinc sulphate/ha under
salinity condition. Farmyard manure at the rate of 10 tons/ha along
with 120 kg N/ha as urea gave highest grain yield and saved about
45 kg N/ha. Continuous flooding irrigation is necessary under
salinity condition, while water deficit causes yield reduction for rice.
Using salt-tolerant varieties such as Sakha 104 and Giza
178 with the previous recommendation inhances rice yield under
saline condition.

INTRODUCTION

Optimizing package of recommendation of rice cultural practices is required
continuously to maintain and sustain productivity as well as maintaining soil fertility
.New technologies of cultural practices and fertilizer management such as optimum
sowing date, plant spacing, number of seedling per hill, seedling age and seeding rate
are introduced to increase the productivity of traditional and newly released rice
varieties and lines. . o

Also, rationalizing the use of chemical fertilizers and increase the efficiency
and the utilization of the organic and bio-fertilizes as well as micronutrient elements
and water management are elements of package of recommendations for the
traditional and promising new rice varieties.
1.Cultural practices and rice physiology in normal soil :
1.1.Sowing date : _

Sowing date is a major factor for rice growing as it directly influences the
physiological processes that affect the rice plant growth, development through day
length and temperature ( Yoshida 1972).

Number of days from sowing to panicle initiation or to flowering always
change under different dates of sowing due to the changes in the day length and

temperature (Penning de Vries et a/ 1989).



ABD EL-WAHAB et a/. 63

Table 1. Identification of number of days to maximum tillering (MT), panicle initiation
(PI) and heading date (HD)} under different data of sowing for some
Egyptian rice varieties.

variety Growth Date of sowing
stages 15/4 1/5 15/5 1/6 15/6 BVP PSP
Giza Mt 67 65 61 55 46 - -
177 P1 71 69 65 60 53 - -
HD 97 95 92 87 84 49 13
Sakha Mt 65 63 61 57 48 - -
102 PI 71 69 66 62 55 - -
HD 97 95 90 88 83 48 14
Sakha Mt 65 61 56 52 45 - -
103 PI 70 65 62 58 52 - -
HD 97 95 93 88 83 48 14
Sakha Mt 78 66 64 58 54 - -
101 PI 84 70 69 63 61 - -
HD 109 105 103 95 88 53 21
Sakha Mt 76 69 66 62 58 - -
104 P1 80 73 70 68 62 - -
HD 111 106 104 96 89 54 22

BVP = Basic vegetative phase = highest heading date-35
PSP = Photoperiod sensitive phase = highest heading date— lowest heading date
Data in Table (1) revealed that number of days from sowing to MT, PI and HD
decreased under late sowing. It is also easily to notice that short duration varieties
(Giza 177, Sakha 102 and 103) are less sensitive to day length and gave lower PSP
compared to medium duration varieties (Sakha 101 and Sakah 104).
Grain yield gradually decreased by delaying sowing date. Medium duration
cultivars (Sakha 101 and Sakha 104) gave higher yield than short duration cultivars
(Giza 177, Skah 102 and Sakha 103) (Table 2} .

Table 2. Grain yield (t/ha)of some Egyptian rice cultivars as affected by sowing date.

Cultivar pate of sowing Mean
15/4 1/5 15/5 1/6 15/6

Giza 177 801b | 822b | 897¢c | 741c | 536¢ 7.54

Sakha 102 878a | 824b | 9.48bc | 755c | 570b 7.95

Sakha 103 797¢ | 812b | 9.12b | 7.85b | 5.22¢ 7.66

Sakah 101 888a | 9.16a | 10.10a | 829a | 6.50a 8.58

Sakah 104 8.23ab | 9.05a | 9.89a | 7.83b | 557b 8.11
Mean 8.38 8.56 9.51 7.78 5.67

Planting rice early at April, 15" reduced grain yield by about 7.2 to 16.7%,
while the reduction in yield under late sowing (June ,1 ) ranged between 13.9 to 20.8
% and the reduction in the grain yield reached to 43.7% when rice was planted on
June, 15" (Table 3).
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Table 3. Effect of sowing date on reduction % in grain yield compared to optimum
date of sowing. :

Cultivars Early sowing date ( | Late sowing date Very late sowing date
15/4) (1/6) (15/6)
Giza 177 10,7 17.4 40.0
Sakha 102 7.2 20.4 39.8
Sakha 103 12,5 13.9 42,7
Sakah 101 12.1 17.9 35.6
Sakah 104 16.7 20.8 43,7

1.2.Planting density and controlling canopy :

Optimum plant density in terms of plant spacing and number of seedlings/hill
for transplanted rice or seeding rate in direct seeding are very important for
controlling plant canopy.

Efficient interception of radiant energy incident to the crop surface requires
adequate leaf area, uniformly distributed to give complete ground cover. This is
achievable by manipulating stand density and its distribution over the land surface
(Prine and Schroder 1964).
1.2.1.Rice piant spacing :

The high tillering varieties such as Giza 178 and Sakha 101 performed better
and gave the highest grain vield under wider spacing 2¢ x 20 cm , while the medium
and low tillering capacity reached to the highest grain yield under medium spacing of
15 x 20 cm and narrow spacing of 10 x 20 cm respectively (Table 4).

Table 4. Effect of plant spacing on grain yield (t/ha) in different rice varieties.

. Plant spacing {cm)

variety 10 x 20 15 x 20 20% 20
Sakha 101 974 h 1146 a 11.78 a
Giza 178 5.68 c 10.89 b 11.08b
Jasmine 9.51b 10.02 ¢ 10.20 ¢
Giza 182 5.35 ab 9.98 ¢ 10.60 ¢
Giza 177 10.56 ab 10.47 ab 9.59¢
Sakha 102 10.32 ab 10.72 b 8.89d
Sakha 103 10.82 a 9.62d 954 c
Sakha 104 10.36 ab 10.79 b 9.64 ¢

Tabie 5. Grain yield of (t/ha) of rice varieties as affected by the interaction between
plant spacing and N-levels.

. Spacing Nitrogen ievel(kg/ha)
Variety cm 0 110 165 220 Average

Sakha 101 10 x 20 9.59¢ 11.14 ¢ 12.19b 12.43 a 11.33
15x20 | 9.38fe 11.50 b 1241 a 12.53 a 11.45
20 x 20 9.59e | 11.16¢c 1253 a 1261a 11.47

Sakha 104 | 10x20 | 9.06f | 10.05de | 10.73cd | 10.78 cd 10.15 |
15%x20 | 944e | 10.24d | 10.95¢d | 10.70 cd 10.33

20x 20 9.08f | 9.98e 10.60d 10.17 d 9.95
Sakha 103 10x 20 6.88 i 8.64 g 10.70cd | 1091 cd 9.28
15x 20 6.801 8.73¢g 10.02 de 1041 d 8.91

20 x 20 5.87] 7.85h 8.61¢g 9.18f 7.87
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Grain yield of Sakha 101 as high fillering ability variety, Cv. Sakha 104 as
medium tillering capacity and Sakha 103 as low tillering capacity cv. as affected by
interaction between spacing and nitrogen levels are presented in Table 5. Data show

| that higher grain yield was obtained when Sakha 101 variety received 165 kg N/ha
under 20 x 20 ¢m spacing followed by Sakha 104 when fertilized by 165 kg N/ha
under 15 x 20 cm spacing. On the cther hand, Sakha 103 responded positively to 165
kg N/ha under the space of 10 x 20 cm.
1.2.2.Number of seedling /hill :

Four seedlings/hill are optimum for most of the Egyptian rice varieties. Data
in Table (6) show that 4 seedlings/hill of Sakha 101 variety gave the highest grain
yield. On the other hand, 12 seedlings/hill gave the lowest yield. While the highest
grain yield of Sakha 102 variety was obtained when 8 seedlings/hill was used although
there was any significant difference between 4 and 8 seedlings/hill.

Table 6. Grain yield of Sakha 101 and Sakha 102 rice varieties as influenced by
number of seedling/hill. § :

No. of Grain yield of Grain yield of
seedlings / hill Sakha 101(t/ha) Sakha 102(t/ha)
4 9.60 9.12
8 9.54 9.22
12 9.03 8.91
L.S.D. 50% 0.43 0.78 B

1.3.Seedling age :

Young seedlings of 25 and 30 days produced higher grain yield than old
seedlings (35 and 40 days), for-all Egybtian rice varieties (Table 7). This could be
attributed to the ability of young seedlings to produce more tillers in the permanent
field than the old cnes.

Table 7. Interaction effects between varieties and seedling age on grain yield (t/ha)

. Seedling age (day)

Variety 25 30 35 20 Average
Sakha 101 1151 a 1146 a ~10.30b 9.44d 10.67
Sakha 102 9.77 cd 9.08e 8.56f 770¢g B.77
Sakha 103 9.5d8d -9.41d 8.58 f 7.68¢g 8.81
Sakha 104 11.30 ab 11.29 ab 10.33 b 9.88 cd 10.70
Giza 177 10.24 ¢ 10.33 b 9.93d 9.13 de 9.90
Giza 178 10.84 b 10.44 b 10.24 ¢ 9.63 cd 10.28
Giza 182 10.05d 10.13d 9.75d 9.46 d 9.84
Average 10.47 10.37 9.67 8.98
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Yong seedling (25-35 days) perform better and gave
higher LAT and number of effective tillers as shown in
Fig. (1 & 2)
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Fig. 2. Effect of seedlings age on number of effective tillers.
1.2.3.Seeding rate:
Seeding rate in direct seeded rice was identified according to the weight of
grains of such variety. The varieties which have heavy seed index of 26-30 g/ 1000
seeds need from 120 to 144 kg seeds/ha, while the varieties which have 1000-grain
weight ranging between 22-25 g need from 96 to 120 kg seeds/ha. (Table 8).

Table 8. Grain yield of some rice varieties as influenced by seeding rate in
broadcast seeded rice.

Seed rate Grain yield (kg/ha)
Kg/ha Giza 178 Sakha 103 Sakha 101
72 8.32c 8,29 cd 8.40 e
96 9.22 ¢ 8.57¢ 9.28 d
120 10.42 a 9.07 b 9.91 ¢
144 1051 a 9.87 a 10.17 b
168 10.02 b 9.11 ab 10.87 a
9.69 8.98 9.72

1000-grain weight of Giza 178 = 22 g, Sakha 103 = 26 g and Sakha 101 =29 g
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1.4.Fertilizer Management
1.4.1 Mineral Nutrition:

Nutrients must be present in amounts and in forms usable by the plant,
Under Egyptian conditions, N, P, K and zinc are the essential elements to be added to
rice fields to optimize production (Hamissa et a/ 1996).

Experiments indicated that flooded rice responds better to N application than
to P or K. Response to N application, however, depends mainly on soil fertility status
and soil condition.

1.4.1.1.Nitrogen sources : Rice can absorb and use ammonium — N,
nitrate-N, urea —N and amino acid nitrogen. Ammonium is the major and stable form
of N in submerged soils, nitrate is the major form in upland soils (Yosida 1981).
Results of several research work on N- sources for rice under both normal and saline
soil conditions showed that ammonium-N produced higher yield compared to nitrates.

Hamissa et al (1996) in Egypt reported that urea and ammonium sulfate have

the same effect on yield as N-sources for rice {Table 9).

Table 9, Effect of different N sources on grain vield of rice

N-Sources Grain yield (t/ha)
Control 7.1¢
Sulfur-coated urea 10.0a
Urea super granules 94b
Urea 9.1 bc
Ammonium sulffate 9.0 be

1.4.1.2.Improved nitrogen fertilizer efficiency:

In most studies in transplanted flooded rice, only 20 to 40% of the applied
nitrogen is recovered by crop (De Datta 1986) because of the extensive nitrogen
losses that accompany poor fertilizer management.

In united states, where rice production was highly mechanized , the nitrogen
use efficiency was maximized when applied 5-10 cm deep in the soil (Branden and
Wells, 1986).

In Egypt, considerable scope still exists for improving the agronomic efficiency
of nitrogen fertilizer. Two field experiments were conducted using urea labeled (N'° )
in transplanted and broadcasted seeded rice., to : (1) estimate the total nitrogen foss
and nitrogen use efficiency using various fertilizer management practices, (2) to give
the potential NH3 volatilization from nitrogen applied at different times and methods
of application, (3) determine N-balance sheet and grain yield (Abd El-Wahab 1993).

Under transplanted rice conditions, data in Table (10) indicate that deep
placement, basal and incorporated nitrogen in dry soil and split into 2/3 basal + 1/3

seven days before panicle initiation {PI) gave the highest grain yield.
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Table 10. Grain yield of Giza 175 variety as affected by various time and method of
nitrogen application in transplanted method

Treatment N-levels N- sources Grain yield (t/ha)
Control
2/3 basal + 1/3 at P1 - - 7.10
1/3 basal + 1/3 MT + 1/3 75 kg N/ha Urea 9.20
PI) 75 kg N/ha Urea 9.20
2/3 15 DAT + 1/3 PI 75 kg N/ha Urea 9.00
Point placement . 75 kg N/ha | Urea super granules 9.60
All basal 75 kg N/ha Urea 9.20
2/3 basal + 1/3 PI 75 kg N/ha Ammonium sulfate 8.50
1/3 basal + 1/3 MT + 1/3 75 kg N/ha Ammonium sulfate 8.80
PI 125 Kg N/ha Urea 10.40
2/3 Basal + 1/3 PI

L.S.D. 5% 0.8

Basal = Basal and incorporated in dry soil before floading and transplanting , PI= panicle initiation,
MT= Maximum Tillering
1.4.1.3. Nitrogen balance sheet :

Nitrogen recovery was estimated from grain, straw and soil samples. Data are
presented in Table (11). The data showed that incorporating either all the nitrogen
amount or 2/3 into dry soil before flooding, minimized nitrogen losses (unaccounted)
via volatilization, run off, locking immobilization and might be other ways of loss, i.e
when nitrogen was applied late after transplanting in a wet soil or in the presence of
floodwater.

Table 11. Nitrogen balance sheet in transplanted rice as affected by labeled urea
applied at different dates and methods

N- recovery % from N-added

Treatments .
(75 Kg N/ha) Grain { Straw | Soil | Total | Unaccounted
2/3 Basal + 1/3 PI 31.04 | 10.65 | 10.72 [ 52.41 47.59
1/3 Basal + 1/3 MT + 1/3 P 19.05 | 897 | 7.08 | 35.10 64.90
2/3 15 DAT + 1/3 PI 15.54 8.68 3.34 | 27.56 72.44
Point placement 33.94 | 16.76 | 17.09 ] 67.34 32.66
All Basal 27.38 9.19 |14.77 | 51.79 48.21
(125 Kg N/ha) 2/3 Basal + 1/3 34.16 10.58 | 14.15 | 58.89 41.11
PI
L.S.D. 5% 2.18 141 133 | 4.25 5.16

In direct seeded rice , the three-split method (1/3 basal + 1/3 at tillering
stage + 1/3 seven days before panicle initiation was the optimum hence it decreased
N- losses.

Data in Table (12) revealed that most of rice cvs responded for nitrogen up to
the rate of 165 kg N/ha except Sakha 102 variety which gave the highest grain yield
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under 110 kg N/ha. Tt can aiso noticed that medium duration varieties (Giza 178 and
Sakha 101) produced higher yield than the short duration varieties (Giza 177, Sakha

102 and Sakha 103).

Table 12. Yield response of newly and traditional rice varieties to nitrogen levels

Ni;';/ﬂs Giza 178 | Giza177 | Sakha 101 | Sakha 102 | Sakha 103 Mean
0 6.67 6.14d 6.85 d 6.88 C 6.67 d 6.66 d
55 9.73 b 8.98 ¢ 9.72¢ 9.05b 8.09 ¢ 9.11¢
110 10.00b | 9.09b 10.06 b 9.87a 8.92 b 9.75 b
165 1052a | 9.75a 1097 a 9.80 a 9.37 a 10.08 a
220 10.46a | 10.06a 10.69 a 9.01 b 9.92 a 9.93a
275 1035a | 10.25a 10.32 b 8.89 b 8.84 b 9.83 a

9.64 2 9.05 b 9.77 a 8.92 b 8.64 ¢
1.4.1.4.Phosphorous :

Soil phosphorus increased remarkably with flooding time up to 12" week and the

plant uptake increased as P availability increased (Ghanem el a/, 1995),

In Egypt, early studies on P fertilizer indicated that 36 Kg P205 /ha is the optimum

rate of P application {Table 13}, also, showed that yields of rice grown in flooded soils

fertilized with P from different sources did not differ significantly (Table 14).

Table 13, Grain yield of some rice varieties as affected by phospharous levels.

Main effect Grain yield (t/ha)
Varieties :
Sakha 101 11.57
Sakha 103 10.48
Giza 182 11.53
L.5.D. 5% 0.22
Phosphorgus Kg P,Q</ha
0 10.93
18 11.27
36 11.59
54 11.19
72 11.00
L.5.D. 5% 0.24

Table 14. Effect of different P sources on yield of rice grown under flocded condition

P source " Grain yield (t/ha)
Control 950 b
Single superphosphate 10.10 ab
Phospal (rock phosphate) 930b
Guans (rock phosphate) 10.20 ab
Triple super phosphate 11.00 a
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1.4.1.5.Potassium :

Under Egyptian condition potassium (K) deficiency occurs to limited extent in
flooded rice especially in poorty drained soil and under saline condition, while under in
saline scil, potassium deficiency is not common practice as most of Egyptian soils is
rich in potassium content (Table 15). ' ‘
Table 15. Effect of potassium levels on yield of rice (average of different varieties)

Main effect Grain yield (t/ha)

Potassium (K;O/ha)

0 10.05a
57 10.31a
86 10.29 a
114 10.19a

1.4.1.6.Zinc fertilizer and rice production :

Zinc is one of the most I'imiting factors affecting rice production in Egypt. The
use of zing fertilizer is strongly recommended by RRTC .

There are different levels and forms of applying zinc. Data in Table (16)
indicate that 24 Kg of ZnSo,/ feddan (about 57 kg/ha) applied to the nursery is
enough to produce strong rice transplants and high grain yield.

Table 16. Effect of Zinc rates and sources on productivity of rice

Treatment Grain yield (t/ha)
Control . 8.62
6 Kg ZnO (14 kg/ha) , 8.80
12 Kg ZnO (28 kg/ha) 10.67
24 Kg ZnSo4 57 kg/ha) 11.08
48 Kg ZnSo4 (114 Elh ) 10.21
Urea prorated with zinc g/ha 10.77
L.S.D. 5% 0.56

If Zn is not available during raising of nurseries, 10 kg ZnSo./fed. (24 kgfha)
has to be applied to permanent field. Alsg, spraying rice by 2% ZnSo, 50 days from
sowing gave comparable yield.
1.4.1.7.Iron and Manganese :

Soil reguirements to zinc, iron and manganese were investigated under the
Egyptian saline conditions. Application of ‘thesé micronutrients reveaied that these
element are effective in raising yield of rice and necessary before raising the nurseries

or in the permanent field.
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1.4.2. Organic nutrition:

The price of fertilizers are steadily increasing year after year. Thus there is a
growing need, on global scale, to reduce the dependence of agricultural production on
the commercial chemical sources of nitrogen. Howover, to maintain high productivity
of crops and to conserve the environment from pollution as a result of excessive use
of N fertilizer, utilizing organic and bio-fertilizers is necessary (Hamissa et al, 1996).
1.4.2.1.Utilizing of rice husk and rice straw :

The application of rvice straw or rice husk as compost with 2/3 of the
recommended dose of N- fertilizer (as form of urea) improved grain yield of rice (Table
17). Data also showed that there was a big difference between rice straw or rice husk
as compost plus 2/3 of the recommended dose of N and the complete dose of N
fertilizer (165 Kg N/ha urea).

Table 17. Grain yield (t/ha) of Giza 178 rice variety as affected by urea plus rice
straw and rice husk.

Treatment Grain yield (t/ha)
Control 57¢c¢
165 Kg N/ha as form of urea (Recommended) 8.82 a
Compost husk 6 ton/ha + 2/3 N recommended 8.39 ab
Compost straw 6 ton/ha + 2/3 N recommended 8.05b

1.4.2.2.Utilizing Farmyard Manure (FYM) :

The value of organic manure (FYM) is not only supplying the crop with
nutrients, but also improving the physical, chemica! and biological properties of the
soil (Hamissa et a/, 1996). Applying 7 tons FYM plus 110 kg N/ha in form of urea gave
higher grain yield than the recommended dose of N alone (165 kg N/ha} as shown in

Table 18.
Table 18. Grain yield of Sakha 101 rice variety as influenced by different levels of N-
fertilizer and farmyard manure (FYM)

Treatment Grain yield {t/ha)
Control 4.05 dc
7 ton FYM /ha 448 d
55 kg N/ha 5.95d
55 kg N/ha + 7 ton/ha FYM 740 ¢
110 kg N/ha 8.53b
110 kg N/ha + 7 ton/ha FYM 9.47 a
165 kg N/ha 871b
165 kg N/ha + 7 ton/ha FYM 8.50b

The application of bio-fertilizer (Rizobacterine and biogene) with 110 kg N/ha
increased grain yield by about 47.22 % from control (Table 19). The data also
revealed that there was no significant difference between Rizobacterine or biogen and
110 Kg N/ha.
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Table 19. Rice grain yield (t/ha) as affected by biofertilizer

Treatments Grain yield (t/ha) Increase from control

Control 540e -

110 Kg N/ha 8.00 a 48.15
Rizobacterine 585d 8.33
Rizobacterine + 55 kg N/ha 6.85h 26.85
Rizobacterine + 110 kg N/ha 7.95a 47.22
Biogene 6.08 c 12.59
Bicgene + 55 Kg N/ha 6.70b 24.07
Biogene + 110 Kg N/ha 795a 47.22

1.5.Water management;

Rice is commonly grown under continuous flooding irrigation with about 5em
depth of standing water throughout the growing season. Rices sown produce under
this condition higher yieid than those exposed to water deficit at certain growth
stages.

Most of the Egyptian rice varieties had higher grain yield when soil water
content was kept near saturation point throughout the seasons, which was
comparable to that of continuous flooding (RRTC 1996).

To save irrigation water with minimum (or without) reduction in yield several
studies have been carried out at RRTC, Egypt.

1.5.1. Varietal substitution :

One of the most important ways of saving irrigation water without reducing
rice areas is to substitute long duration varieties with short-duration varieties. For
example, substituting Giza 171 (155 days) with Giza 177 (120 days) or with Sakha 102
(125 days) saved about 20% of irrigation water. This amount could still be increased
to about 30-40% under soil saturation conditions.

1.5.2 Withholding Irrigation Water:

Withholding irrigation water at certain times of the growth stages of rice can
save considerable amount of irrigation water. However, sensitive stages have to be
determined first before withholding irrigation water. (Table 20} shows the effect of
withholding irrigation water for 12 days (2 weeks after transplanting up to maturity)
on yield of Sakha 102. The study showed that rice plants can tolerate water deficit for
12 days at 4 weeks after transplanting and either 8, 9 or 10 weeks after transplanting
or after full grain filling. Rice was also found o be very sensitive to water deficit soon
after transplanting (seedling stage) at 6 and 7 weeks after transplanting {panicle
initiation stage), and during the milky stage of grain filling. Exposing rice plants to

any water deficit during these critical periods will significantly reduce yields.
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Table 20. Effect of withholding irrigation at different dates on productivity of Sakha
102 rice variety

Treatment Yield (t/ha)
12 days withholding, 15 DAT 6.4 d
12 days withholding, 21 DAT 6.8 cd
12 days withholding, 28 DAT 8.0 ab
12 days withholding, 35 DAT 7.4 bc
12 days withholding, 42 DAT Lbe
12 days withholding 49 DAT 6.8 cd
12 days withholding, 56 DAT 8.1 ab
12 days withholding, 63 DAT 8.1ab
12 days withholding, 70 DAT 8.1ab
12 days withholding, 77 DAT 6.7 cd
12 days withhoiding, 84 DAT 78b
12 days withholding, 91 DAT 8.7a

1.5.3.Irrigation intervals :

Another way of saving irrigation water is to use alternate irrigations during
rice growing seasons. Continuous saturation methods save about 20.09 % of water
with yield reduction of 3.98 % when medium duration variety Sakha 101 was used,
while the water saved was 31.43 with yield reduction of 3.57 % when short duration
variety {Giza 177) was cultivated. Irrigation every 6 or 9 days increased water saving,
but the reduction in yield was very high (Table 21).

Table 21. Yield reduction and water saving as a result of using different irrigation

schedules
Sakha 101 Giza 177
Treatment Yield red. jWater saved| Yield red. |Water saved

%% %% % %%
Continous - - - -
Continous saturation 3.98 20.09 3.57 31.43
Irrigation every 6 days 9.61 32.22 15.39 34.68
irrigation every 9 days 24.50 50.29 26.48 51.14

Average 12.70 15.15

Water used by short duration variety (Giza 177) was less than that used by
medium duration varieties under different irrigation intervals (Table 22) Also, water
use efficiency (WUE) was higher under irrigation every 4 days than under other

intervals.
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Table 22. Effect of water regime on water used, water saved and water use efficiency

of rice
Water relations
Treatment Water use Water saved Water use efficiency
{m>/ha) (%) (Kg rice /m? water)

Irrigation every 4 days

Giza 176 - 11.550 - 0.72
Giza 177 9.240 - 0.83
Giza 178 10626 - 0.95
IET 1444 10.164 - 0.95
Mean 10.395 - 0.86
Irrigation every 6 days

Giza 176 9.321 19.3 0.62
Giza 177 7.170 22.4 0.61
Giza 178 8.604 19.3 0.89
IET 1444 7.887 22.4 0.99
Mean 8.246 20.8 0.78
Irrigation every 8 days

Giza 176 7.200 37.7 0.62
Giza 177 5.600 39.4 0.57
Giza 178 6.400 37.9 0.84
IET 1444 6.400 37.0 0.85
Mean 6.400 38.0 0.72

2.Cultural practices and rice physiology in saline Soil ;

In Egypt, rice is grown in the northarn beit extending from about the seventh
contour {7 m) above sea level down to the Mediterranean Coast.

Rice soils in the northern Nile Delta region are generally poorly drained. In
the coastal area of Egypt, salinity occurs because of direct invasion by salt water or by
the upward or lateral movement of saline ground water.

Salinity problems in Egypt affect one-third of the irrigated lands and
consequently, productivity is affected (Antar 1981).

High productivity of rice under saline conditions could be achieved through soil
reclamation, use of salt tolerant cultivars and optimum cutivar practices.
2.1.Sowing date, plant spacing and nitrogen levels :

Rice grain yield of Sakha 104 cultivar under different dates of sowing, plant

spacing and nitrogen levels are presented in (Table 23). Data reveled that under
saline soil, high yield could be obtained when rice was sown on May 5™ with plant

spaces of 10 x 20 and nitrogen rate of 110 kg N/ha.
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Table 23 . Grain yield of Sakha 104 rice cultivar as affected by sowing date, plant
spacing or nitrogen levels under saline soil

Hain effects Grain yield t/ha
Sowing sates :
April 25th 592a
May 5th 6.02a
May 15th 5.36b
Paint sapcing (cm)
10 x 20 6.04a
15x 20 5.76 b
20 x 20 5.50c¢
Nitrogen levles Kh N/ha ¢
0 4.74 ¢
55 594 b
110 622a
165 6.18 a

2.2, Seedling age :

Grain yields of some rice varieties as affected by different transplanting ages
are presented in Table 24. Data indicated that Sakha 104 rice cultivar, as tolerant to
salinity, gave the highest grain yield compared to other tested cultivars. Data aiso
revealed that the optimum seedling age was 20 days under salinity condition.

Table 24 . Grain vyield t/na of three newly released rice cultivars as affected by
different transplanting ages under saline condition

Main Effects Grain yield t/ha
Varieties:

Giza 177 423 ¢
Sakha 104 550a
Giza 182 5.15 he

Transplanting age (Days):
20 6.06 a
25 514b
30 4.48 c
35 4234
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