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ABSTRACT

Two field experiments were conducted during 2011 and 2012 summer
seasons at EI-Sirw Agricultural Research Station Farm, Dammietta Governorate,
Egypt. The investigation was carried out to study the effects of gibberellic acid, kinetin
and urea for increasing the tolerance of rice plants grown under saline conditions.
Also, to find out the role of these substance for releifing the harmful of salinity on rice.
Data showed that salinity stress in saline soil depressed greatly all the tested growth
parameters as well as yield and its components of the three rice cultivars under study.
Giza 177 affected more by salinity stress than SakhalOl and Giza 178. The
application of growth substances GA3, Kinetin, urea and their combinations could
partially mitigate or relief the harmful effects of salinity stress on growth (plant height
(cm), number of tillers/hill, crop growth rate (CGR g/day) and leaf area index (LAI)
(cm?)), yield and its components (number of tillers/hill, number of panicles/hill,
panicle length (cm), panicle weight(g), percentage of unfilled grains/panicle,
number of filled grains /panicle, weight of1000-grain (g)and grain yield( ton/fed)
and some biochemical's traits (chlorophyll content, soluble sugars, proline content ,
nitrogen %, phosphorus%, potassium% and sodium content) of rice plant. The
results revealed that gibberellic acid (GA3) as combination with urea were the most
effective treatment and Giza 178 was the tolerant cultivars and responded more to the
growth substances.

Keywords: Gibberellic acid, kinetin, Urea, Salinity, Rice cultivars, Yield and its
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INTRODUCTION

Rice is one of the major field crops in Egypt. The area planted to rice
is about 1,500,000 Fedden which is about 15% of Egypt's total cultivated
area during the summer season according to Ministry of Agric., Egypt (2010).
The productivity of rice, such as any plant, is environmental conditions
especially soil properties, water supply, fertilizers uses efficiency and others.

Salinity is considered a significant factor affecting crop productivity
and agricultural sustainability in many regions of the world as it reduces the
value and productivity of the affected land and rice.

The average of rice productivity of the salt affected area in Egypt is
much lower that of normal soil which negatively affects the national yield
average (El-Mowafi, 1994). In saline environments of Egypt, NaCl is usually
the most injurious and predominant compound but there are other injurious
ones, such as (Zayed et al, 2005) found that spraying urea in the
concentration of 2% was effective in mitigating salinity harmful, resulted in
improving rice salinity tolerance, enhancing rice growth and subsequently rice
yield under saline soil.
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Plant growth regulators (GAs; & Kinetin) are widely applied to
agricultural crops as a means of crop improvement. There is evidence that
plant growth regulators increase stress resistance of plants. The role of these
growth promoters in protecting plants from various stresses has been
reported for several species (Li et al., 1998).

The aim of the present study was to relief the harmful of salinity on
some rice cultivars by spraying growth substances would counteract the
adverse effect of salinity on growth and yield as well as promote beneficial
effects on some metabolic processes of rice plants.

MATERIALS AND METHODS

Two field experiments were conducted during the summer seasons of
2011 and 2012 at EI-Sirw Agricultural Research Station Farm, Dammietta
Governorate, Egypt. The mechanical and chemical soil analysis is presented
in Table 1. The previous crop was clover in both seasons, respectively. Giza
177 salt sensitive variety, Giza 178 salt tolerant variety and Sakha 101 salt
moderately-tolerant variety were used in this study. The experiment aimed to
study the effects of gibberellins; kinetin, urea and their combinations applied
as foliar spray on growth and yield under saline conditions. Gibberellic acid
(GA3), kinetin and urea were used as at the concentrations of 100 mg/l, 20
mg/l and 3 %, respectively. Tween-20 was used with sprayed substances as
a wetting agent at 0.02% concentration, and the plants were sprayed twice;35
and 45 days after transplanting .The treatments werel) Water (control). 2)
GA;, 3) Kinetin, 4) GA; + kinetin, 5) Urea, 6) Urea + GAg, 7) Urea + kinetin 8)
Urea + GA; + kinetin. The experiments were laid out in split-plot design with
four replications. The main plots were designated for rice cultivars, while, the
sub- plots were devoted to growth substance and urea and their
combinations.

Table 1: Soil mechanical and chemical analyses of the experimental
site during 2011 and 2012 seasons.

Character 2011 2012
PH(1:2.5 soil water suspension) 8.10 8.00
EC. (soil past extracted at 25C ds.m™ 7.90 8.33
O.M. % (organic matter) 1.5 1.56
IAvailable N, mg kg™ 28 31

Available P, mg kg™ 10 11

Available K, mg kg™ 195 210
Soluble cations meq.I” (soil paste) - -

Ca™ 7.8 6.8
Mg™ 5.40 8.4
K™ 0.50 0.70
Na™ 70.0 69.0
Soluble anions meq.l-1 (soil paste) - -

CO3-- - -

HCO3- 9.64 8.64
CL- 715 64.6
SO4-- 6.33 5.33
Available micronutrients ppm - -

Fe++ 5.23 5.95
Zn++ 0.90 1.01
Mn++ 4.50 4.50
Soil texture Clay Clay
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Nitrogen and phosphorus at the rate of 165 kg N and 50 kg p,04/ha
in the form of urea and calcium super phosphate were applied, respectively,
under saline soil. Thirty days old seedlings were transplanted at 15x15 cm
spacing with four seedlings /hill. Each plot measured 16m°. The rest
packages of recommendations under saline soil (Ec.7.90 and 8.33 ds/m in
the two studied seasons) were applied.

Studied characters:

At late booting plant sample from each sub plots was taken,
washed and transfer to the laboratory and the following characters were
estimated: - plant height, number of tillers/hill and number of panicle/hill
,crop growth rate (CGR g/day) and leaf area index (LAI) (cm?)

Crop growth rate (CGR g/day) according to the formula of (Charles

1982).
CGR = W2 -Wl
T, -Ty
- W ; -Total weight of plant. * W,- Total weight of plant
-T 4 - the first time T, *T, -the second Time T ,

Leaf area index 7- (LAI): it was calculated as follows: -
Leaf area per plant (cm?)
LAI =

Plant ground area  (cm?)
according to the formula of (Charles 1982).

Another plant sample in the same stage chemical constituent and
elements were determined as follows:-

*Chlorophyll content (SPAD) was estimated at maximum tillering by
chlorophyll meter (model SPAD=502) in each plot

*Total soluble sugars were determined by the method described by
Sadasivam &Manickam, 1996).

*Proline content was calorimetrically determined by the method described
by Troll and Lindsley (1955).

* Nitrogen content was estimated using Microkjeldahl method which
modified by Jackson (1967).

*Phosphorus content was determined calorimetrically as the method
described by Jackson (1967).

* Potassium and sodium content were measured using Atomic Absorption
Spectrophotometer (AAS)

At harvesting time, four hills were identified and average plant
height, number of tillers/hill and number of panicle/hill were estimated.
Ten panicles were randomly separated and transfer to the laboratory and
panicle length (cm), percentage of unfilled grains, number of filled grains
/panicle, panicle weight (g)/plant, 1000 grains weight (g) were estimated.

Central five square meters in each sub plots were identified and
harvested, threshed and the grain yield was recorded as kg/5m?and then
computed and transferred to ton/Fed.

The average data in both seasons was subjected to the standard
analysis of variance, according to the procedure of Gomez and Gomez
(1986) using IRRISTAT Computer program. Differences among treatment
means were compared using the Revised L S D at 5%.

829



Abdel-Fattah, A. G.

RESULTS

1. Growth characters:
1.1. Plant height:

Data in Table 2 show that Giza 177 cultivar was affected more and
gave the lowest plant (79.76 and 72.91) followed by Sakha 101 cultivar(
80.77and 76.82), while Giza 178 cultivar gave the highest value of plant
height(83.65 and 78.30) wunder the same conditions in 2011 and 2012
seasons, respectively.

The application of the growth substance and urea or its combinations
significantly increased plant height of all the tested cultivars under salinity
conditions as compared with control. Urea plus GA; came in the first rank and
produce the greatest plant height(98.7and90.7) in both seasons, respectively
followed by urea+ kinetin + GA3,( 95.3 and 75.0 ), while GA3 alone came in the
third rank followed by GAs+ kinetin which came in the fourth rank and both
urea or kinetin alone came in the rank number 5 and 6 respectively. The
lowest value of plant height was obtained from control (65.3 and 64.1) in both
seasons.

Table2: Plant height (cm) and number of tillers/ hill of some rice
cultivars as affected by GAj;, kinetin, urea and their
combinations under salinity conditions during 2011 and
2012 seasons.

Characters Plant height Number of tillers/ hill
Treatment 2011 2012 2011 2012
A .Varieties.

Giza 177 79.76 72.91 21.81 20.84
Sakha 101 80.77 76.82 22.42 21.71
Giza 178 83.65 78.30 23.44 23.34
F.test * * * *
LSD at 5% 0.73 0.67 0.46 0.41
B. Growth substances

Control 65.3 65.3 18.0 17.7
GA3 84.7 84.7 23.3 22.0
Kinetin 69.3 68.7 20.6 20.0
GAz+ Kinetin 72.0 71.0 23.3 23.0
Urea 80.0 79.0 21.7 20.7
Urea+ GAs3 98.7 90.7 26.5 26.0
Urea+ Kinetin 93.3 73.7 22.7 22.3
Urea+kinetin+GA3 95.3 75.0 24.4 24.0
F.test * * * *
LSD at 5% 0.93 0.87 0.6 0.4
C. Interaction A x B * * * *

The interaction between the two factors (rice cultivars and growth
substances) had significant effect on plant height in both seasons Giza 178
cultivar produced the highest plant height when treated with urea plus GAs or
as compared with the other two cultivars (Giza 177 and Sakha 101 cultivars)
which gave nearly the same value of plant height under the same treatment
(Table 3).
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Table 3: The interaction between some rice cultivars and growth
substances on plant height and number of tillers/ hill
salinity condition during 2011 and 2012 seasons.

Characters Plant height Number of tillers/ hill
2011 2012 2011 2012
Treatment Vi | Vo Vs [ Vi | Vo | Vs |Vi|Va|Vs|Vi]|Va]|Vs
Control 65|63 |68 |63 |63 |70 |11 |11 | 12| 16 12|13
GA; 8282|190 |78 84|92 16|16 |17 | 13 |17 |19
Kinetin 70 68 |70 65| 71| 70 |14 |13 |14 |15 |14 |15
GA3+ Kinetin 8178788080 |80 [15] 15|18 | 15 |18 |19
Urea 71169 | 73|70 73| 73 |16 | 15| 19| 16 |19 16
Urea + GA3 90 /101 95|92 |101({103|20 |19 |19 |16 |19]|22
Urea + Kinetin 72173 |76 |76 |76 | 73 |15]|16 | 17 |19 |17 |17
Urea+GAs+kinetin |88 93 |91 |89 |96 | 9 |16 | 16 | 18 | 16 [ 18|19
LSD at 5% 1.9 1.7 1.3 1.2

1.2. Number of tillers/hill:

Data in Table 2 show that Giza 177 cultivar was affected more and

gave the lowest value of number of tillers/hill (21.81 and 20.84) followed by
Sakha 101 cultivar(22.42and 21.71), while Giza 178 cultivar gave the highest
value of tillers number/hill(23.44 and 23.34) in both seasons, respectively.
GA3, kinetin, urea and their combinations caused an increase in tillers number
of different rice cultivars. Urea plus GAz; came in the first rank and produce the
greatest tillers number (26.5and 26.0) followed by urea+ kinetin + GA; and
GA; alone while GA3z+ kinetin came in the third rank followed by urea alone
came in the fourth rank and kinetin alone came in the rank number 5,
respectively. The lowest value of tillers number was obtained from control
treatment (18.0 and 17.7) in 2011and 2012 seasons, respectively.

The interaction between rice cultivars and growth substances had
significant effect on number of tillers/hill in both seasons of the present
investigation Giza 178 cultivar gave the highest value of tillers number/hill
when treated with urea plus GA; followed by Sakha 101 cultivar and Giza 177
cultivar (Table3).

1.3. Crop growth rate:

Data in Table 4 showed that Giza 177 cultivar was affected more and
gave the lowest crop growth rate (0.83and 0.81) followed by Sakha 101 cultivar
(0.98and 0.99), while Giza 178 cultivar gave the highest crop growth
rate(1.24and 1.19) under salinity in 2011 and 2012 seasons, respectively.

GA;, kinetin, urea and their combinations caused an increase in crop
growth rate of different rice cultivars. The highest value of crop growth rate of
the three rice cultivars in both seasons was obtained from urea + GAg
treatment (1.17and 1.15), followed by urea alone (1.08and 1.04), while GA;
alone which came in the third rank (1.07and 1.03) followed by both GAs+
kinetin and urea GA;+ kinetin which came in the fourth rank, while kinetin alone
came in the fifth rank followed by urea + kinetin (0.96) in both seasons
2011and 2012, respectively. The lowest value of crop growth rate was obtained
from control treatment (0.86and 0.85) in 2011and 2012 seasons.
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Table4: Crop growth rate (g/hill/day) and Leaf area index (LAl cm) of
some rice cultivars as affected by GA3;, kinetin, urea and
their combinations under salinity conditions during 2011
and 2012 seasons.

Characters Crop growth rate Leaf area index
Treatment 2011 2012 2011 2012
A .Varieties.
Giza 177 0.83 0.81 3,61 3.59
Sakha 101 0.98 0.99 3.78 3.75
Giza 178 1.24 1.19 3.93 3.81
F.test * * * *
LSD at 5% 0.01 0.01 0.20 0.10
B. Growth substances
Control 0.86 0.85 3.45 3.44
GA3 1.07 1.03 3.94 3.86
Kinetin 0.97 0.93 3.75 3.72
GAz+ Kinetin 1.02 1.00 3.62 3.58
Urea 1.08 1.04 3.75 3.60
Urea+ GAs 1.17 1.15 4.10 3.99
Urea+ Kinetin 0.96 0.96 3.74 3.71
Urea+kinetin+GA3 1.02 1.01 3.87 3.86
F.test * * * *
LSD at 5% 0.01 0.02 0.26 0.22
C. Interaction A x B * * * *

Table 5. The interaction between some rice cultivars and growth
substances on crop growth rate and leaf area index under
salinity condition during 2011 and 2012 seasons.

Characters Crop growth rate Leaf area index

2011 2012 2011 2012
Treatment Vi | Vo | Vs | Vi |Va| Vs |Vi|Va]|Vs|Vi]| Vo] Vs
Control 0.66/0.86|1.07{0.65]0.85/1.05 |3.30|3.40|3.65|3.25|3.36|3.70
GA3 0.90[1.07 |1.24|0.87|1.03[1.19 |4.00|3.90/3.69 |3.96|3.85|4.00
Kinetin 0.75]|0.94|1.22|0.70]0.93[1.17 |3.70|3.70|3.80/3.66(3.78|3.80
GAs+ Kinetin 0.82|1.02|1.23{0.80{1.001.19 |3.40|3.60|3.85|3.35|3.50|3.90
Urea 0.75/0.95|1.18(0.74]0.96/1.18 |3.80|3.60|3.85|3.36|3.55|3.90
Urea + GA3 1.00/1.12{1.39(0.98|1.10|1.33|3.95|4.00|4.20|3.99|4.00|4.30
Urea + Kinetin 0.88]1.06/1.31|0.85|1.02{1.25 |3.60|3.70|3.91|3.37|3.60(4.00
Urea+GAs+kinetin |0.90|0.96|1.20/0.87|0.97]1.16 | 380|3.90|3.90|3.82|3.76]4.00
LSD at 5% 0.04 0.03 0.55 0.49

For the interaction between rice cultivars and growth substances,
significant effects were found for crop growth rate in both seasons Giza 178
cultivar produced the highest value of crop growth rate when treated with urea
plus GA;z; or as compared with the other two cultivars (Giza 177 and Sakha
101 cultivars) which gave nearly the same value of crop growth rate under the
same treatment (Table 5).
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1.4. Leaf area index:

Data presented in Table 4 show the effect of growth substances i.e.
GA;, kinetin, urea and their combination on leaf area index of rice plant
cultivars under salinity conditions.

Giza 177 cultivar was affected more and gave the lowest leaf area
index (3.61 and 3.59) followed by Sakha 101 cultivar (3.78and 3.76), while
Giza 178 cultivar produced the highest value of leaf area (3.93and 3.81) in both
seasons, respectively.

Growth substances (GA3, kinetin, urea and their combinations) caused
a slight increase in leaf area index. Urea combined with GA; was the most
effective in this respect and produced the greatest leaf area index (4.10and
3.99) followed by GA;, alone (3.94and 3.86), while urea+ GAs. kinetin (3.87and
3.86) came in the third rank, the other growth substance treatments produced
the lowest value in this respect. The lowest value of leaf area index was
obtained from control treatment (3.45and 3.40) in both seasons, respectively.

Interaction between the rice cultivars and growth substances,
affected leaf area index (LAIl) in 2011 and 2012seasons Giza 178 cultivar
produced the highest value of leaf area (3.91and 4.0) when treated with urea +
GA; (Table 5).

2. Yield and its components:
2.1 Number of panicles /hill

Data in Table 6 showed that Giza 177 cultivar was affected more and
gave the lowest number of panicle/hill (12.3 and 12.1) followed by Sakha
101 cultivar (13.8 and 13.0), while Giza 178 cultivar gave the highest value of
number of panicles/hill (14.4and 14.1) in both seasons.

GA;, kinetin, urea and their combinations caused an increase in
number of panicles/hill of different rice cultivars. Urea plus GA; produced the
greatest number of panicles/hill (16.40 and 16.0) followed by urea alone
(15.0 and 14, 5), while urea+ GA3+ kinetin came in the third rank (15.30and
15.00) followed by GA; alone came in the fourth rank and urea + kinetin came
in the rank number 5 while kinetin alone and GA;+ kinetin came in rank
number 6 and 7, respectively in both seasons. The lowest value of number of
panicles/hill was obtained from control treatment (9.50 and 8.70) in 2011and
2012 seasons.

The interaction between the tested cultivars and studied
treatments had a significant effect in panicles/hill. Giza 178 and gave the
highest panicles/hill and the testament urea plus GA; was the greatest in
this respect (Table 7).
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Table6: Number of panicle/ hill, panicle length (cm) and panicle weight
(gm) of some rice cultivars as affected by GA3, kinetin, urea
and their combinations under salinity conditions during
2011 and 2012 seasons.

Characters Number of Panicle length | Panicle weight
panicle/ hill (cm) (9)

Treatments 2011 2012 2011 (2012 2011 [2012
A .Varieties.
Giza 177 12.3 12.1 17.58 16.90 1.99 1.96
Sakha 101 13.8 13.0 21.19 20.80 2.15 2.12
Giza 178 14.4 14.1 21.90 21.50 2.71 2.67
F.test * * * * NS NS
LSD at 5% 0.5 0.4 0.87 0.85 0.92 0.88
B .Growth substances
Control 9.52 8.70 19.20 18.93 2.00 1.95
GA3 14.82 13.82 20.73 20.30 2.43 2.43
Kinetin 11.22 11.22 19.27 19.03 2.11 2.10
GAz+ Kinetin 12.82 12.70 19.73 19.70 2.23 2.21
Urea 14.52 14.30 19.80 19.70 2.26 2.24
Urea+ GAs 16.00 15.92 22.00 21.93 2.56 2.55
Urea+ Kinetin 15.00 14.80 20.70 19.63 2.21 2.20
Urea+kinetin+GA3 14.70 13.84 20.36 20.03 2.45 2.33
F.test * * * * NS NS
LSD at 5% 0.60 0.40 1.09 1.06 0.7 0.7
C. Interaction Ax B * * * * NS NS

2.2. Panicle length (cm):

Data in Table 6 indicated that Giza 178 cultivar gave the highest
value of panicles length (21.90 and 21.50) followed by Sakha 101 cultivar
(21.19 and 20.80), while Giza 177 cultivar was affected more and gave the
lowest value of panicles length (17.58and 16.9) in 2011 and 2012 seasons,
respectively.

Application of the growth substance or its combinations
significantly increased panicle length of all the tested cultivars under
salinity condition compared with control treatment. Urea plus GAz came in
the first rank and produce the greatest panicle length (22.0 and 21.93)
followed by GAj; alone (20.73 and 20.70), while urea+ kinetin + GAS3,
came in the third rank (20.63and 20.60) followed by urea alone (20.36
and 20.25) which came in the fourth rank, while GA3+ kinetin and urea
+kinetin came in the rank number 5 and 6 respectively. The lowest value of
panicle length was obtained from control treatment (19.20 and 18.93) in
2011and 2012 seasons.

The interaction between the tested cultivars and studied
treatments had a significant effect in panicle length. Giza 178 and Sakha
101 cultivars gave the highest panicle length, when treated with urea plus
GA; and supposed Giza 177 cultivars (sensitive to salinity) under the
same treatments (Table 7).

834



J. Plant Production, Mansoura Univ., Vol. 4 (5), May, 2013

Table 7: The interaction between some rice cultivars and growth
substances on number of panicle/ hill and Panicle length
under salinity condition during 2011 and 2012 seasons.

Characters | Number of panicle/ hill Panicle length

2011 2012 2011 2012
Treatment Vi |Va|Vs | Ve |Va|Vs| Vi | Vo | Va | Vi | Vo | Vs
Control 8[19]19]18]9]10(16.5[19.9(21.2|16.3]19.5|21.0
GA3 131111 )13|11/13|17.6|21.7|22.6|17.0|21.6]|22.3
Kinetin 111411 )10|14/12|16.8|20.4|20.6|16.6[20.0| 20.5
GA3+ Kinetin 1215|1512 |15[16|17.2]120.7|21.3|17.0(20.9| 21.1
Urea 1311616 |12|16|15[16.4]|20.9|22.0|16.5(20.8| 22.0
Urea + GA3 1611616 |16 16|16 |18.6|22.3|22.1|18.0(22.0|22.0
Urea + Kinetin 1214|1413 |14|15)17.1]20.2|21.6(17.0|20.1| 215
Urea+GAs+kinetin |13 15|15|13 /15|16 |17.1|21.8|22.2|17.0|21.5|21.6
LSD at 5% 1.3 1.2 2.4 2.1

2.3 Panicle weight (g):

Data in Table 6 showed that Giza 178 cultivar gave the highest value
of panicle weight (2.71 and 2.67) followed by Sakha 101 cultivar (2.15and
2.12), while Giza 177 cultivar was affected more and gave the lowest value of
panicle weight (1.99 and 1.96) in 2011 and 2012 seasons, respectively.

Growth substances GAg, kinetin, urea and their combinations
increased panicle weight of rice cultivars in the Dboth
seasons.Moreover,urea+GA; treatment was the most effective in this
respect it gave the highest value of panicle weight (2.58 and 2.55)
followed by GA; alone (2.45 and 2.43), while urea+ kinetin + GA; (2.38 and
2.33) came in the third rank followed by urea alone (2.28and 2.24). The
lowest value of panicle weight was obtained from control treatment (2.02 and
1.95) in 2011and 2012 seasons.

Interaction between the tested cultivars and the studied
treatments had no significant effect in panicle weight.

2.4. Unfilled grains % / panicle:

Data in Table 8 show Giza 177 cultivar was affected more and gave
the highest value of unfilled grain percentage per panicle(23.2% 23.8%)
followed by Sakha 101 cultivar( 17.4and 18.05%), while Giza 178 cultivar gave
the lowest value of unfilled grain percentage per panicle (11.5% and
12.25%) in both seasons, respectively.

Growth substances, GAg, kinetin, urea and their combinations caused
decreased in unfilled grains of panicle of different rice cultivars. Urea plus
GA; came in the first rank and produce the lowest unfilled grains of
panicle(15.27and 15.90) followed by GAz; alone(16.0and 16.70), while urea
alone came in the third rank ( 16.43 and 17.06)followed by urea+ GAs+ kinetin
came in the fourth rank (17.06 and 17.53),while GAs+ kinetin came in the rank
number 5 followed by kinetin alone was less transactions (18.70 and
19.50) in 20l1land 2012 seasons ,respectively. The highest value of
unfilled grain percentage per panicle was obtained from control treatment
(20.13 and 20.90) in 2011and 2012 seasons.
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Table8: Unfilled grain%/ panicle and number of filled grain/ panicle
of some rice cultivars as affected by GAj;, kinetin, urea
and their combinations under salinity conditions during

2011 and 2012 seasons.

Characters Unfilled grain % Number of filled

Treatment / panicle grain/ panicle
2011 2012 2011 2012

A .Varieties.
Giza 177 23.20 23.65 94.70 93.96
Sakha 101 17.40 18.05 104.80 103.40
Giza 178 11.50 12.25 111.30 109.60
F.test * * * *
LSD at 5% 1.45 1.42 5.89 5.44
B. Growth substances
Control 20.14 20.90 94.63 93.25
GA3 16.44 16.70 111.80 109. 95
Kinetin 18.71 19.50 95.40 94.65
GAs+ Kinetin 18.13 18.43 101.70 100.78
Urea 16.02 17.06 102.97 100.85
Urea+ GA3 15.28 15.90 119.20 118.12
Urea+ Kinetin 17.07 17.80 98.70 97.25
Ureat+kinetin+GA; 17.14 17.53 104.63 103.78
F.test * * * *
LSD at 5% 1.46 1.44 7.53 6.97
C. Interaction A x B * * * *

The interaction between tested cultivars and growth substances GA;,
kinetin, urea and their combinations on unfilled grains% /panicle had
significant response in this respect Giza 178 cultivar gave the lowest value
of unfilled grain percentage per panicle (11.5% and 12.25%) when treated
with GAz alone in both seasons ,respectively (Table9).

Table 9:The interaction between some rice cultivars and growth
substances on unfilled grain % / panicle and number of
filled grain/ panicle under salinity condition during 2011 and
2012 seasons.

Characters |Unfilled grain % / panicle| Number of filled grain/ panicle
2011 2012 2011 2012
[Treatment Vi |Va|[Vs|Vi|V2|Vs| Vi | Vo | Vs | Vi | Vy | Vs
Control 27.8/19.6|13.0|28.3[11.8|12.5/83.60/95.00|105.3|83.00/93.00/104.0
GAs3 21.3|14.7| 9.8 [22.0]15.5(10.2]102.0{116.3|117.0/100.0{115.0|115.0
Kinetin 22.0(20.8|13.2(22.7]|22.1{13.7|85.60(95.30|105.3|85.00{94.00]|105.0
GAs+ Kinetin 25.0(17.4|12.0(25.4|17.9(12.0|92.30{101.3|111.7/91.00{101.0|110.5
Urea 22.9|17.3]11.0|23.9|17.7]11.8]96.60(104.0|108.3|95.70(102.0|105.0
Urea + GA3 22.5(15.8|11.0|22.8/16.1|15.3|88.30/99.70|108.0|88.00/99.00/105.0
Urea + Kinetin 22.1|15.5[10.4/22.5]16.1{11.4|110.3|122.3|125.0|110.0{121.0]122.0
Urea+GAs+kinetin|21.9(17.8|11.7(22.4(18.2|12.0/99.00/104.6/110.3|99.00/102.5/110.0
LSD at 5% 6.80 6.50 5.67 5.11
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2.5.Number of filled grains /panicle:

Data in table 8 indicated that Giza 177 cultivar was affected more and
gave the lowest filled grains / panicle(94.70 and93.96) followed by Sakha
101 cultivar (104.80 and 103.40), while Giza 178 cultivar gave the highest
value of filled grains /panicle (111.30 and 109.60) in 2011and 2012 seasons,
respectively.

Growth substances caused an increase in Filled grains /panicle of
different rice cultivars. Urea plus GA; came in the first rank and produce the
greatest Filled grains of panicle (119.20 and 118.17) followed by GA3 alone
(111.80 and 110.0), while urea+ kinetin + GA; came in the third rank (104.63
and 103.83) followed by urea alone (102.97 and 100.90) which came in the
fourth rank, while GA3+ kinetin and urea +kinetin came in the rank number
5and 6, respectively in 201land 2012 seasons. The lowest value of filled
grains / panicle was obtained from control treatment (94.63 and 93.30) in both
seasons.

The interaction between tested cultivars and growth substances
GA;, kinetin, urea and their combinations had significant response in filled
grains / panicle Giza 178 cultivar gave the highest value of filled grains
/panicle (125 and 122) in 2011and 2012 seasons, respectively when treated
with urea plus GA; (Table9).

2.6- Weight of 1000- grain(Qg) :

Data in Table 10 indicated that Sakha 101 cultivar gave the highest
1000-grain weight (23.86 and 23.60) followed by Giza 178 cultivar (22.50
and 22.26) , while Giza 177 cultivar was affected more and gave the lowest
value of 1000-grain weight (17.24 and 17.10) in both seasons, respectively.

Application of the growth substance or its combinations significantly
increased 1000-grain weight of all the tested cultivars under salinity
condition compared with control. Urea plus GA3 came in the first rank and
produce the greatest 1000-grain weight(23.47 and 22.90) followed by
GAS3 alone(22.20 and 22.17), while urea+ kinetin + GA3, came in the third
rank( 22.07 and 21.77)followed by urea alone came in the fourth
rank(21.43 and 20.83),while urea + kinetin came in the fifth rank(20.73
and 20.70) followed by kinetin alone and GA; + kinetin came in the rank
number 6 and 7, respectively in 2011 and 2012 seasons. The lowest value
of 1000-grain weight was obtained from control treatment (19.60 and 19.43)
in both seasons, respectively.

The interaction between tested cultivars and growth substances
GA;3, kinetin, urea and their combinations had significant response in this
respect. Sakha 101 cultivar gave the highest 1000-grain weight when
received urea plus GA3 followed by Giza 178, while Giza 177 cultivar
produce the least (Table11).
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Tablel0: 1000-grain weight (g ) and grain yield (ton/fed) of some rice
cultivars as affected by GAj3, kinetin, urea and their
combinations under salinity conditions during 2011 and
2012 seasons.

Characters 1000-grain weight Grain yield

Treatment g) Ton/fed

2011 2012 2011 2012
A Varieties.
Giza 177 17.24 17.10 3.08 3.05
Sakha 101 23.86 23.60 3.12 3.12
Giza 178 22.50 22.26 3.51 3.41
F.test * * * *
LSD at 5% 0.37 0.31 0.02 0.02
B. Growth substances
Control 19.60 19.43 2.92 2.86
GA3 22.20 22.17 3.46 3.41
Kinetin 20.30 20.27 3.19 3.16
GAz+ Kinetin 19.77 19.70 3.00 2.95
Urea 20.73 20.70 3.08 3.01
Urea+ GAs 23.47 22.90 3.62 3.57
Urea+ Kinetin 21.43 20.83 3.38 3.33
Urea+kinetin+GA3 22.07 21.77 3.28 3.21
F.test * * * *
LSD at 5% 0.48 0.44 0.023 0.020
C. Interaction AXB * * * *

Table 11: The interaction between some rice cultivars and growth
substances on 1000-grain weight and grain yield under
salinity condition during 2011 and 2012 seasons

Characters 1000-grain weight Grain yield

2011 2012 2011 2012
Treatment Vi | V2| Vs |V1|Va]|Vs|Vi|Va|Vs]| V]| Ve| Vs
Control 15.5(22.3|21.0|15.3|22.0{21.0|2.87]2.96]3.16|2.85|2.90|3.15
GA3 17.5(24.2{22.6|17.0/23.5{22.0|3.18]3.15(3.45|3.15[3.20(3.40
Kinetin 17.5(25.2|23.9|18.0|25.0{23.5|3.25|3.22]3.87|3.20|3.25|3.85
GA3+ Kinetin 15.7]|22.5(21.1({16.0{22.0{21.0{2.91|3.01[3.25(2.90{3.00(3.23
Urea 16.5(23.3{22.4|17.0]23.0{22.0|3.05|3.12[3.32|3.00{3.15]3.30
Urea + GA3 19.7]26.2{24.5{19.0{25.6(24.1|3.32|3.32[3.96(3.30{3.30{3.90
Urea + Kinetin 16.1{23.0{21.7]|16.0]23.5{21.5|2.95|3.05(3.28|2.91|3.03|3.25
Urea+GAs+kinetin [18.5{24.5|123.2|18.2{24.1|23.0]3.11(3.12|3.82|3.09]3.10|3.76
LSD at 5% 0.95 0.91 0.065 0.061

2.6- Grain yield (ton/fed):

Data in table 10 cleared that Giza 177 cultivar was affected more and
gave the lowest value of grain yield (3.08 and 3.05) followed by Sakha 101
cultivar (3.12and 3.12), while Giza 178 cultivar gave the greatest grain yield
(3.51 and 3.41) in 2011 and 2012 seasons, respectively.

Rice cultivars under study treated with growth substances namely
GA;, kinetin, urea and their combination caused an increase in grain yield.
Urea combined with GA3; was the most effective in this respect came in the first
rank and produce the greatest grain yield (3.69 and 3.66) followed by GA;
alone (3.53 and 3.50), while urea+ GAgs. kinetin (3.45 and 3.42) came in the
third rank followed by urea alone(3.35 and 3.25) which came in the fourth rank
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as well as urea + kinetin that came in the rank number 5(3.26 and 3.25) and
kinetin alone came in the sixth rank followed by GAz+ kinetin in the rank
number 7(19.77and 19.70) in 2011 and 2012 seasons. The lowest value of
grain yield was obtained from control treatment (19.60 and 19.43) in both
seasons, respectively.

In addition, the interaction treatments between of growth
substances under study and the tested rice cultivars had significant effect
in grain yield. Giza 178 cultivar produced the highest grain yield when treated
with urea plus GA; or as compared with the other two cultivars (Giza 177 and
Sakha 101 cultivars) which gave nearly the same value of grain yield under
the same treatment. (Tablel1l).

3. Biochemical constituents:
3.1. Chlorophyll content (SPAD):

Data in Table12 showed that Giza 177 cultivar was affected more and
gave the lowest value of chlorophyll content (36.50 and 36.40) followed by
Sakha 101 cultivar (36.80 and 36.70) while Giza 178 cultivar gave the highest
value of chlorophyll content (37.20 and 37.10) in the two seasons.

GA;, kinetin, urea and their combination caused an increase in
chlorophyll content  of different rice cultivars. Urea plus GA3; produced the
greatest chlorophyll content (37.30 and 37.07) followed by GA; alone (37.00
and 36.97) and urea+ GAs+ kinetin (37.00 and36.87) as well as urea alone
(36.87 and 36.80) and urea+ kinetin (36.83 and 36.66) in 2011 and 2012
seasons, respectively. The lowest value of chlorophyll content was obtained
from control treatment (36.30 and 36.00) in both seasons.

Tablel2: Chlorophyll content (SPAD), Soluble sugar content (mg/g)
and proline content (mg/g) of some rice cultivars as
affected by GAj3, kinetin, urea and their combinations under
salinity conditions.

Characters Chlorophyll Soluble sugar Proline content

Treatments content content

2011 2012 2011 2012 2011 [2012
A .Varieties
Giza 177 36.50 36.40 0.60 0.57 1.20 1.15
Sakha 101 36.80 36.70 0.72 0.70 1.13 1.12
Giza 178 37.20 37.10 0.83 0.81 0.93 0.92
F.test * * NS NS * *
LSD at 5% 0.04 0.03 0.4 0.3 0.03 0.01
B .Growth substances
Control 36.30 36.40 0.64 0.61 0.86 0.95
GA; 37.00 36.97 0.78 0.73 1.08 1.11
Kinetin 36.70 36.57 0.73 0.68 0.98 1.05
GAs+ Kinetin 36.52 36.53 0.65 0.63 0.88 0.98
Urea 36.85 36.80 0.70 0.67 1.00 1.10
Urea+ GA; 37.30 37.07 0.82 0.78 1.15 1.24
Urea+ Kinetin 36.81 36.66 0.68 0.67 0.89 1.03
Urea+kinetin+GA3 37.00 36.87 0.75 0.73 0.92 1.03
F.test * * NS NS * *
LSD at 5% 0.059 0.055 0.48 0.42 0.04 0.02
C. Interaction Ax B * * NS NS * *
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The interaction between growth substances and studied cultivars had
a significant effect in chlorophyll content. Giza 178 cultivar produced the
highest value when received urea plus GA; followed by Sakha 101 cultivar,
while Giza 177 cultivar gave the lowest value of chlorophyll content under the
same treatments (Table13).

Table 13: The interaction between some rice cultivars and growth
substances on chlorophyll content and proline content
under salinity condition during 2011 and 2012 seasons

Characters Chlorophyll content Proline content
2011 2012 2011 2012

Treatment Vi Vo Vs [ Vi[Vo|Va[Vi[Vo[Va|Vi[Vo[Vs
Control 36.0/36.2/36.8/36.1|36.3/36.7|1.10(1.03/0.80|1.04/1.00/0.81
GA; 36.8/37.0/37.4/36.6|37.1/37.1|1.20(1.20/0.90/1.13/1.17|0.85
Kinetin 36.4/36.7/37.1/36.2|36.6/36.9|1.30{1.20/1.10/1.19/1.15/1.00
GA 3+ Kinetin 36.2|36.5|36.9/36.3|36.6/36.7|1.10]1.05/0.85|1.07|1.03/0.84
Urea 36.6/36.8/37.2/36.5|36.937.0(1.15(1.10/0.90/1.09/1.12/0.88
Urea + GA3 36.6/37.4/37.7/36.4|37.2/37.6/1.40(1.30/1.10/1.36/1.25/1.12
Urea + Kinetin 36.6/36.6/37.3/36.3|36.537.2|1.10(1.05/0.85|1.10/1.11/0.89
Urea+GA;+kinetin|36.7/36.9|37.4/36.6/36.737.3|1.25]1.15/0.95|1.20/1.11]0.99
LSD at 5% 0.21 0.19

3.2-Soluble sugars content (mg/g):

Data in Table 12 showed that Giza 178 cultivar reached to the maximum
value of the soluble sugar (0.83 and 0.81) followed by Sakha 101 cultivar (0.72
and 0.70), while Giza 177 cultivar produced the lowest value in this respect
(0.60 and 0.57) under the same treatments.

Urea+GA; treatment was the most effective treatment in this
respect (0.82 and 0.78) followed by GA; alone (0.78 and0.73) and urea+
GA;+ kinetin came in the third rank (0.75 and 0.73) followed by kinetin alone
(0.73 and 0.68) which came in the fourth rank and urea alone (0.70 and 0.67)
came in the fifth rank, while urea +kinetin and GA3 + kinetin came in the rank
number6 and7, respectively in both seasons2011 and 2012. The lowest value
of soluble sugar content was obtained from control treatment (0.64 and 0.61) in
both seasons.

In addition, the interaction between growth substances and the
tested cultivars had a significant effect in soluble sugars content Giza 178
cultivar produced the highest value when received urea plus GA; followed by
Sakha 101 cultivar, while Giza 177 cultivar gave the lowest value of soluble
sugars content under the same treatments (Table13).

3.4. Proline content (mg/qg):

Data in Table 12 cleared that Giza 177 cultivar produced the highest
value of proline content (1.20 and 1.15) followed by Sakha 101 cultivar (1.13
and 1.12) , while Giza 178 cultivar gave the lowest value (0.93 and 0.92) under
the same treatments.

Growth substances caused an increase in proline content  of the
tested rice cultivars. Urea plus GA; produced the greatest proline content (1.27
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and 1.24) followed by GA3 alone (1.20 and 1.12), while urea alone (1.12 1.10)
came in the third rank followed by urea + GAz+ kinetin (1.05 and 1.03), while
urea plus kinetin (1.03 and 1.01) came in the fifth rank but urea + kinetin or
GAs+ kinetin came in the rank 6 and 7, respectively in both seasons. The
lowest value of proline content was obtained from control treatment (0.98 and
0.95) in 2011and 2012 seasons.

The interaction between growth substances and the tested cultivars had a
significant effect in proline content. Giza 177 cultivar produced the highest
value of proline content when treated with urea plus GA; or GA; alone
followed by Sakha 101 cultivar, while Giza 178 cultivar gave the lowest value
under the same treatments(Table13).

3.5. Nutrient contents:

3.5.1- Nitrogen%:

Data in Table 14 show that Giza 177 cultivar produced more nitrogen%
than both Sakha 101 and Giza 178 rice cultivars( 2.57 and 2.30) followed by
Sakha 101 (2.32 and 2.29) , while Giza 178 rice cultivars gave the lowest value
(2.22 and 2.16) under the same treatments in 2011 and 2012 seasons . The
lowest value of nitrogen% was obtained from control treatment (2.19 and 2.15)
in two seasons.

The tested cultivars with growth substances i.e. GAs, kinetin, urea and
their combinations showed an increase in nitrogen%. Urea combined with GA;
was the most effective in this respect (2.64 and 2.48) and came in the first rank
followed by urea alone(2.53 and 2.38) which cam in the second rank and urea+
GAg;. kinetin in the third rank (2.43 and 2.28) followed by GA3 alone which
came in the fourth rank (2.33 and 2.21),while GAs. kinetin , urea+ kinetin and
kinetin alone came in rank number 5,6 and 7, respectively in both seasons.

Tablel4: Percent of nitrogen and phosphorus of some rice cultivars
as affected by GAj;, kinetin, urea and their combinations
under salinity conditions.

Characters Nitrogen% Phosphorus%
Treatment 2011 2012 2011 2012
A .Varieties.
Giza 177 2.57 2.30 0.321 0.315
Sakha 101 2.32 2.29 0.319 0.310
Giza 178 2.22 2.16 0.278 0.272
F.test * * * *
LSD at 5% 0.007 0.006 0.002 0.001
B. Growth substances
Control 2.20 2.16 0.287 0.279
GA3 2.34 2.21 0.300 0.293
Kinetin 2.22 2.18 0.298 0.290
GAs+ Kinetin 2.31 2.21 0.306 0.299
Urea 2.54 2.39 0.316 0.308
Urea+ GA3 2.65 2.49 0.330 0.324
Urea+ Kinetin 2.27 2.20 0.303 0.294
Ureatkinetin+GAs 2.44 2.29 0.310 0.303
F.test * * * *
LSD at 5% 0.012 0.011 0.003 0.003
C. Interaction A x B * * * *
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The interaction between growth substances and the tested cultivars
had a significant effect in nitrogen%, Giza 177 cultivar gave the highest
nitrogen% when treated with urea + GA; followed by Sakha 101 cultivar, while
Giza 178 rice cultivars gave the lowest value under the same treatments
(Tablel15).

Table 15: The interaction between some rice cultivars and growth
substances on chlorophyll content and proline content
under salinity condition during 2011 and 2012 seasons

Nitrogen% Phosphorus%
Characters 2011 2012 2011 2012
Vi | V2| Vs |V1|Va| Vs | Vs | Va| Vs | Vs]| V2] Vs

Treatment

Control 2.4212.22 [2.08 [2.12 [2.20 [2.03 |0.308|0.299(0.287|0.302|0.254(0.249
GA; 2.5512.28 2.15 |2.24 [2.25 [2.10 |0.311|0.315|0.306|0.303|0.268(0.260
Kinetin 2.28 |2.252.11 2.16 [2.21 [2.04 |0.317|0.309(0.300(0.311(0.274(0.268
GAs+ Kinetin 2.42 2.29 |2.18 |2.21 |2.26 [2.13 |0.321|0.321/0.311(0.316/0.275|0.270
Urea 2.75(2.29 [2.26 [2.35 [2.27 [2.21 [0.329]0.325(0.316|0.321|0.295|0.288

Urea + GA3  [2.96 [2.50 |2.45 [2.57 [2.47 [2.39 |0.344|0.341|0.333/0.338/0.305/0.300
Urea + Kinetin[2.34 2.31 2.14 [2.19 2.29 |2.07 |0.314/0.324|0.315/0.306/0.271|0.262

g;tei";‘:GA“k' 082 .40 2.37 .46 2.36 .31 [0.325(0.31910.310(0.3200.285/0.279
LSD at 5% 0.04 0.04 0.013 0.010

3.5.2- Phosphorus%:

Date in table 8 showed that Giza 177 cultivar gave the highest
phosphorus percent (0.321 and 0.315) followed by Sakha 101 cultivar (0.319
and 0.310), while Giza 178 cultivar gave the lowest value of phosphorus
percent (0.278 and 0.272) in 2011 and 2012 seasons.

Growth substances caused an increase in this respect. The highest
value of phosphorus % was obtained from urea plus GA; treatment (0.330 and
0.324) followed by urea alone (0.316 and 0.308), while the lowest value was
obtained from (0.298 and 0.290) and the other values of P% were in between
in 2011 and 2012 seasons. The lowest value of phosphorus percent was
obtained from control treatment (0.279 and 0.278) in two seasons

The interaction growth substances and cultivars under study had a
significant effect in p% Giza 177 cultivar gave the highest p % when received
urea plus GA; followed by Sakha 101 cultivar , while Giza 178 cultivar
produced the least under the same treatments(Table15).

3.5.3. Potassium (K)%:

Date in Table 16 showed that Giza 177 cultivar gave the highest value
of K %( 0.637 and 0.591) followed by Sakha 101 cultivar (0.579 and 0.574),
while Giza 178 cultivar gave the lowest value of K %( 0.568 and 0.561) in 2011
and 2012 seasons

Growth substances i.e. GAj, kinetin, urea and their combinations
increased K% compared with control. In addition, GA3, kinetin, urea and their
combinations caused an increase in this respect. The highest value of K % was
obtained from urea plus GA; treatment (0.705 and 0.662) followed by urea
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alone (0.603 and 0.580), while the lowest value was obtained from urea+
Kinetin (0.565 and0.538). The other values of K% were in between in 2011
and 2012 seasons. The lowest value of K % was obtained from control
treatment (0.544 and 0.503) in two seasons.

The interaction between growth substances and cultivars under study
had a significant effect in K% Giza 177 cultivar gave the highest K % when
received urea plus GA; or urea alone followed by Sakha 101 cultivar , while
Giza 178 cultivar produced the least under the same treatments(Table17).

Tablel6: Percent of Potassium (ppm) and sodium content of some
rice cultivars as affected by GAj;, kinetin, urea and their
combinations under salinity conditions.

Characters Potassium % Sodium content
Treatment 2011 2012 2011 2012
A .Varieties.

Giza 177 0.637 0.591 5.70 5.74
Sakha 101 0.579 0.574 5.71 5.65
Giza 178 0.568 0.561 5.99 5.92
F.test * * * *
LSD at 5% 0.003 0.001 0.01 0.01
B. Growth substances

Control 0.544 0.502 6.04 6.03
GA3 0.584 0.557 5.73 5.72
Kinetin 0.566 0.562 5.95 5.94
GAs+ Kinetin 0.577 0.552 5.79 5.75
Urea 0.603 0.582 5.72 5.69
Urea+ GA3 0.705 0.664 5.51 5.49
Urea+ Kinetin 0.565 0.540 5.88 5.85
Urea+kinetin+GA3 0.597 0.459 5.73 5.70
F.test * * * *
LSD at 5% 0.005 0.003 0.01 0.01
C. Interaction Ax B * * * *

Table 17: The interaction between some rice cultivars and growth
substances on Potassium % and Sodium content under
salinity condition during 2011 and 2012 seasons

Characters Potassium % Sodium content
2011 2012 2011 2012
Treatment Vi | V2 | Vs | Vi | Vo | Vs [V1|V2|Vs|V1]|V2| Vs
Control 0.567|0.559|0.507|0.530(0.520(0.460/5.88/5.916.34|5.95|5.86 6.27
GA; 0.570]0.560|0.623|0.550(0.545|0.570/5.58(5.84[5.76|5.66|5.79/5.70
Kinetin 0.607|0.567|0.523|0.580|0.540]0.460/5.83[5.76|6.25|5.90(5.70[6.21
GA3+ Kinetin 0.613|0.570|0.547|0.583|0.541|0.527|5.76[5.57|6.04|5.80[5.51|5.95
Urea 0.667|0.575|0.567|0.637|0.560|0.543|5.67|5.605.88|5.71[5.55(5.81
Urea + GA3 0.747)|0.650|0.717|0.683|0.642|0.660/5.73/5.77(6.155.77/5.70/6.08
Urea + Kinetin 0.590|0.575|0.530(0.570(0.560(0.483/5.43|5.46(5.63|5.50(5.40/5.57
Urea+GAs+kinetin|0.637|0.573|0.580 0.617|O.555 0.550/5.62[5.73|5.84|5.66(5.66(5.77
LSD at 5% 0.03 0.02 0.024 0.021
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3.5.4 Sodium content (Na):

Data in Table 16 indicated that Giza 178 cultivar gave the highest
value of Na content (5.99 and 5.92) followed by Sakha 101 cultivar (5.74 and
5.70) , while Giza 177 cultivar gave the lowest value Na accumulation in shoots
( 5,70 and 5.65) in both seasons. The highest value of Na content was
obtained from control treatment (6.04 and 6.03) in two seasons.

The application of the growth substance or their combinations
significantly decrease effect in Na accumulation in shoots of rice cultivars under
salinity condition compared with control. Urea plus GA; came in the first rank in
this respect (5.51 and 5.49) followed by urea+ kinetin + GA3 (5.72 and 5.70),
while urea alone (5.73 and 5.71) came in the third rank, while the highest
value Na accumulation was obtained from Kinetin (5.95 and 5.94 ). The
other values of Na accumulation were in between in 2011 and 2012 seasons.
The interaction growth substances and cultivars under study had a significant
effect in Na accumulation (Table17).

GENERAL DISSUSSION

1. Effect of salinity stress on growth:

Data obtained from the two experiments in these hypotheses showed
that growth of rice cultivars was greatly inhibited by salinity stress. The high
salinity was more effective in increasing the harmful effect in growth or rice
cultivars under study.

Moreover, the harmful effect of salinity stress on sensitive cultivar

was more than on tolerant or moderately tolerance of rice cultivars.
The inhibitory effect of salinity on growth of rice plant may be due to decrease
in water absorption, metabolic processes, merestematic activity and/or cell
enlargement (Khadr et al., 1994). Moreover, the decrease in growth due to
salinity may be attributed to an increase in respiration rate resulting from
higher energy requirements.

The reduction in plant growth under salinization may be also due to
regulation between the endogenous phytohormones present in the plants,
Ozdemir et al. (2004).

A decrease in either leaf number and leaf area, and/or a decrease in CO,
uptake in leaves (Fedina and Popova, 1996) mainly because NaCl treatment,
decrease stomatal conductance and consequently less CO, is available for
carboxylation reaction in the photosynthesis apparatus, which lead to
reduction of photosynthetic capacity resulting less net assimilation and
relative growth rates ( Saied et al.,2005).

1.1. Role of growth substances in counteracting the harmful effect of
salinity stress on growth:

Sakr (1996) found that the growth substance i.e. GA; and kinetin
partially counteracted the harmful effect of salinity on growth of wheat
plant shoots and roots as well as leaf photosynthetic pigments. Such
phytohormones has been shown to be beneficial to growth of some crop
species grown under saline conditions by increasing nutrients through
increased physiological activities and root proliferation
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In this connection, Sakr et al. (2004) found that the
concentration of organic acids and carbohydrate components may play
an important role for adaptation of different plant species. The treatment
with GA; appeared to nullify the accumulation of Na® ions and at the
same time to increase the organic ion content.

1.2. Role of urea in counteracting the harmful effect of salinity stress on
growth:

The current findings showed the enhancing effect of urea on rice
growth under salinity stress levels.

Kaya & Higgs (2003) found that increasing the concentration of foliar
applied of urea for rice grown under saline stress condition increased plant
growth and yield.

2. Yield and its components:
2.1Effect of salinity stress on yield and its components:

Salinity affects all stages of growth and development, as well as yield
of rice plant. grain yield is much more depressed by salt than vegetative
growth. The reduction in seed yield is largely due to a decrease in seed set in
the fruit, which may be attributed to a decrease in the viability of pollen or in
the receptivity of the stigmatic surface or both, Sakr et al. (2004).

Salinity induces changes on floral characteristics of rice i.e. panicle
length, number of primary and secondary branches of panicles were also
affected.The yield components like filled grains/panicle, un-filled
grains/panicle, total grains/panicle; total grain weight/panicle and 1000 grain
weight were also recorded at maturity Zaibunnisa et al. (2002).

2.2. Role of phytohormones on counteraction the harmful effect of
salinity stress on yield and its components:

It could be mentioned that application of any plant growth substance
helps plants to counteract the harmful effect of moderate and high sodium
chloride salinity levels on plant growth and yield. Hypotheses for the
mechanisms by which chemical used in this work can alleviate the harmful
effect of salinity on plant growth and yield can be grouped into one or more
general categories, each having several possible variation (Ozdemir et al.,
2004).

Application of plant growth substances led to accumulation of non-
toxic solutes as proline, soluble sugars, potassium in whole plant. Such
accumulation provides the turgor necessary for cell division and expansion
resulting in increasing length of shoot, leaves area per plant as well as dry weight.
that, the merestematic tissues have a high levels of transcript encoding
vascular cambium constituent with the abundance of soluble proline (Ozdemir
et al.,2004). Proline biosynthesis may be important in stimulating nucleotide
biosynthesis needed for rapid proliferation and differentiation of plant cell.

Plant growth substances counteracting the deleterious effects of salinity
on plant growth and yield by increasing succulence in plant due to the increase in
cell number and elongation, tends to dilute the internal ionic concentration Ismail
(2003).
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2.3. Role of urea in counteracting the harmful effect of salinity stress on
yield and its components:

This investigation shows the enhancing effect of urea on rice growth
under salinity stress levels.

Fertilization of rice plant through application of urea is important to
minimize the hazardous effect of salinity on growth and yield. Marschner
(1995) suggested that increased nitrogen fertilization may overcome some of
the inhibitory effects of salinity and the foliar urea is one of the N application
methods in cereal grain crops grown under salinity stress. Also added that
urea could improve the variables affected by high salinity (plant growth, yield,
membrane permeability) and can correct N deficiency.

3. Biochemical composition:
3.1 Chlorophyll contents:
3.1.1. Effect of salinity on Chlorophyll contents:

A photosynthetic pigments in the leaves was significantly reduced by
increasing salinity levels. This reduction may be related to enhance the
activity of chlorophyll degrading enzyme chlorophyllase (Mishra and Sharma
1994) found that increasing saline levels resulted in disruption of the fine
structure of chloroplast and instability of chlorophyll or pigment-protein
complex, which leads to oxidation of chlorophyll and decreases its
concentration.

3.1.2. Role of growth substances on counteracting the harmful effect of
salinity stress on Chlorophyll contents:

It is noticed that growth substances kinetin, GA; and urea partially
counteracted the inhibitory effect of salinity stress on photosynthetic pigment
accumulation in green shoot of wheat (Sakr et al., 2004). The reduction effect
of high salinity levels may be due to the inhibitory effect of chloride on the
activity of Fe-containing enzymes, cytochrome oxidase which in turn may
reduce the accumulation of photosynthetic pigments (Sakr ,1996). Growth
substances used (GA; & kinetin) partially enhanced pigment production and
alleviated the inhibitory effect of chloride under salinity stress.

3.2. Sugar contents:
3.3.1. Effect of salinity stress on sugar contents:

The accumulation of non reducing sugars was the result of an enhanced
efficiency in the use of co, to a reduction in cellular metabolism that could
favor the accumulation of respiratory substrate to support the osmotic
adjustment required to survive in saline media (Schnapp et al., 1990).

3.3. Proline content:
3.3.1. Effect of salinity stress on proline accumulation in rice plant:

Proline has been considered as a carbon and nitrogen source for
rapid recovery from stress r (Ozdemir et al., 2004).

Accumulation of proline content was recorded in the roots of rice
seedlings treated with different concentrations of NaCl and CaCl, which
suggested osmoprotection to rice seedlings (Khan and Panda, 2002).

3.3.2 - Role of growth substances and urea on proline content:

The application of nitrogen (urea) or growth substances reduced

relatively the accumulation of amino acids, a result that indicate that urea
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fertilization for rice plant to counteract the damage effect caused by the
excess of salt stress. EI-Sayed A. M. K.,(2006)

3.4. Effect of salinity stress on Na', , K", , P" and N contents:

34.1 Effect of salinity stress on Na" and K" contents:

In a saline environment, plants take up excessive amount of Na* and
CI as in halophytes, resulting in high Na*/Ca®™ and Na'/k" ratios which may
impair the selectivity of the root membrane (Khan and Panda, 2002).

3.4.2. Role of growth substances on Na'and K+ contents under salinity
stress:

Application of growth substances GA; & kinetin help plants that limit
of toxic ion as sodium (Na) and chloride (Cl) and protect plant enzymes and
cell compartimentation against the deleterious effect of high salinity stress. In
addition, compatible solutes protect cell membranes against destabilizing.
Moreover, used growth substances increased the succulence of leaves and
caused greater increase in leaf thickness, which dilute salinity and increase
salt tolerance (Sakr et al., 2004)

3.4.3. Role of urea on Na’,,K+, P"and N contents under salinity stress:

Urea application depressed the uptake of Na by rice plant under
salinity condition. In this respect Greenway and Munns (1980) found that
competition between Na and K. High K/Na in the phloem could be due to
selectivity of K over Na uptake.

344 Effect of salinity stress on phosphorus, nitrogen and potassium contents:

Saline conditions can influence the different steps of nitrogen
metabolism, The reduction in nitrogen under saline conditions may be due to
reduction in water absorbed and the decrease in root permeability. (Sakr et
al., 2004)

Greenway and Munns (1980) attributed the reduction in P
concentration and its uptake by plants under saline conditions to a decrease
in the translocation of P upward through the stem because of the increase in
the osmotic pressure of the root medium, and suggested that high Ca
concentration in the saline solution would probably cause P precipitation and
consequently reduces P availability to the plants (Sakr et al., 2004).

3.4.5 Role of growth substances on the contents of N, P and K:

Plant growth substances i.e. GA3 and kinetin increased N, P and k
contents under salinity stress in rice shoot. This may be due to the
enhancing effect of growth substances on: (a) water absorption by plant
root. (b) nutrient minerals uptake. (c) enzymatic activity and membrane
transport.

REFRENCES

Charles, E. D. A., (1982), physiological determinants of crop growth. Academic
press Inc. New York, 10003.

El-Mowafi, H. A. (1994). Studies on rice breeding .Ph. D. Thesis Dep. Of
Agronomy, Agric.Fac., Kafr EI —Sheikh, Tanta Univ.,Egypt.

847



Abdel-Fattah, A. G.

El-Sayed, A. M. K. (2006) Application of GA3, kinetin and urea for improving
salt tolerance of rice plant. ph.D . Thesis Dep. of plant . Agric.
Fac., Mansoura University, .

Fedina, 1.S. and A.V. Popova (1996). Photosynthesis, Photorespiration and
proline' accumulation in water-stressed pea leaves. Photosynthetica
,32(2):213-220.

Gomez K. and A. A. Gomez (1984). Statistical Procedures of Agricultural
Research. John Wiley and Sons. Inc., New York, U.S.A.

Greenway, H. and R. Munns, (1980): Mechanisms of salt tolerance in
nonhalophytes. Annual Review of Plant Physiology 31:149-190.

Ismail,A. M. (2003): Physiological studies on the influence of cytokinin or GA3
in the alleviation of salt stress in sorghum plants. Acta-Agronomica-
Hungarica, 51( 4): 371-380.

Jackson, M. L. (1967). Soil chemical analysis. Prentice Hall of India Private
Limited New Delhi, pp: 144-197.

Kaya-C. and D. Higgs (2003). Relationship between water use and urea
application in salt-stressed pepper plants. Journal-of-Plant-Nutrition.
26(1) : 19-30.

Khadr, | ; F. Nyireda ; F. Shanahan ; C. Nielsen and R. Andria (1994).
Ethephon alters corn growth under drought stress. Agron. J.,86:283-88.

Khan, M.H. and S.K. Panda (2002). Induction of oxidative stress in roots of Oryza sativa
L. in response to salt stress. Biologia plantarum,45(4):625-627.

Li, L.; J. Van Staden and A.K. Jager (1998). Effects of plant growth
regulators on the antioxidant system in seedlings of two maize
cultivars subjected to water stress. Plant Growth Reg. ,25:81-87.

Marschner, H. (1995). Mineral Nutrition of Higher Plants. Institute of
Nutrition Univ. Hohenheom, Germany.(C.F.Computer Search).

Mishra, S.N. and I. Sharma (1994). Putrescine as a growth inducer and as a
source of nitrogen for mustard seedlings under sodium chloride salinity.
Indian . J. Exp. Physiol. 32:916-918.

Ozdemir, O.; B. Melike, D. Tijen and T. Ismail (2004). Effects of 24-epibrassinolide
on seed germination, seedling growth, lipid peroxidation, proline content and
antioxidative system of rice (Oryza sativa L.) under salinity stress. Plant
growth regulation, 42: 203-211.

Sadasivam, S. and A. Manickan (1996). Biochemical methods, Second
Edition, New Age International Limited, publication. ISBN 81:224-0976-8, India.
.(C.F.Computer Search).

Saied, A.S.; A. J. Keutgen, and G. Noga, (2005). The influence of NaCl
salinity on growth, yield and fruit quality of strawberry cvs. 'Elsanta’
and 'Korona'. Scientia Horticulturae 103 : 289-303.

Saker, M. T.; M. El-Hadidy; A. M. Abo El-Kheer and S. Farouk (2004).
Physiological studies of some osmo-regulator on kanulla. International
conversation microbiology and biotechnology in Africa and Arab Reagan,
27th to 29th. Pp. 295- 321.

Sakr,M.T. (1996). Physiological studies on the role of GA3. kinetin and Ethrel
inducing salt tolerance of wheat seedlings. J. Agric. Sci. Mansoura
Univ., 21 (2): 633 - 642.

848



J. Plant Production, Mansoura Univ., Vol. 4 (5), May, 2013

Schnapp, S. R.; R.A. Bressan and P.M. Hasegawa (1990): Carbon used
efficiency and cell expansion of NaCl-adapted tobacco cells. Plant
Physiology 93:384-388.

Troll, W. and J. Lindsley (1955). A photometric method for the determination of
proline. J. Biol. Chem., 215: 655-660.

Zaibunnisa-Abdullah; MA. Khan; T.J. Flowers; R. Ahmad and K.A. Malik
(2002). Causes of sterility in rice under salinity stress. Prospects-for-
saline-agriculture. 177-187.

Zayed, B.A. I.S. El- Refaee; R.N. Gorgy and A.A. M. Abdl EI- Rahmen
(2005).Effect of sowing dates, plant spacing and nitrogen levels on
growth and yield of rice under aline soil. The 11" conference of
Agronomy, Agron. Dept., Fac. of Agric., Assiut Univ., pp. 265-283.

O i amy e daslall e CadidS A gai o) ga gmmy 50
chdll e s Al 2

Km Aial ) iy e il S — s — 351 8 a5l Emidl S
e — e 3l Cigadd)

IR Ly Aol )3l 5 peall &g Adnnad Ainall e 3ally (il ()l < ol
Sle boslls saill e gn ann GBI il Al 2 Ciagy lld 22012 52011 (amisa
57,90 alall dgay)) A sl g ks a3 Aalil) Y1 Ciliual any o ol
Cua, 3aal 55 e A0diall adalll 8 podivsall apaalll IS5 (Gpemssall IS (8 o/ jiesnd8,33
ekl Cigial 5 101 B s 178 5 s 177 80 (o alial &3 Je A ) adaill & il
Ol yillifa) jaalle 20 38 5 o€l s Gladll Silll/al jaalle100 38 5 colly paadl e 484
il (0 25245 & 35 pee (A e SUlal Gl )5 Lephallae 5 963 S yh Lyl
S aale100 3 i colly peadl Alalaalle (s S) Alalea (50 (o LeS Bl ciilS
S50 b sl dlebaalle Sl 0tk paadl Aalaall ¢ jilfanle20 S i Gl dlalaalle
+ Ol el L sally Alalaall 5 il +U ) salls Alalaall ¢ally a4l ) salls Alalaall 063
g sanall (8 Al Dy ginall (amy a8 Wiy saill Dldia Glanm Al )3 Cadi 8y (i)
Al G JaS e sal 3l Gl e 4l Sy Jsanall i 3 LS lilall (g puadl)
- sl 3l sa g (5L
LTS Lo Juaniall gl aaf s
s gaill Clina Yl

Aul all Jae 00 Glaadd Ailisa) gaill Glival  eal 5 all gl Cinia
OSs (Al Aalual Jids ¢ J ganall gad Jara 3 sallfg 5 8l dae e Sl gl )
Caiall ddkhaleda i lacaly Cpevgall NS 4 Ay jaill daaldl caglall il
(178 3:) Jesiial) Canall (ga 51 s H3(177 8 ) sl

Laadivuall 3 sall (g (sl cililall Aalaal ) 80 ) Lol i) & LS
saill Cldia JS 8 Ada sl 5aly ) Ciaa G (agin il 5 L) sl ¢ il (ally jaall)
O ST as o B sale o gl Canall el OIS daadiiual Y1 Calial 2300 dabia)
1l Y o cpll puad) + U sl dlabadd) CailS g da lall i) canall e i)
D Al daldl Gkl cnd daldy saill Cliia s 8 LSY)

849



Abdel-Fattah, A. G.

24l oK 5 J granall 1Ll

e jiall Calical DN 41 Sa g J pomnall (8 a5 (alls Co o L) Cania s
Criall e alall 2 il Cag ke T ISY) g8 (177 50m) bl ciniall (S
Lol ¢ il ecplly o) Gl sl o go aladinl (5315,(178 5 e 1011 )i A Y)
LS, il LN 46 K g J somnall 8 4da sale 30l ) Cugan ) (pee Lol B
uuu‘uu,s@ Jsanall o daalill 5Ll HEY) e calall oSl 4l i) cana
e Aaalill s lall Y e el 850l JSY) L cplly )+ Ly sl Alaleall cilS
AL S s J sanall
Aila gl el giaall B

pein Laladll 5 Ly sd) ol ol lly i) ARl sl ) s pladial (52 i

Gl a4 Ly slly Albaall S g AN (3151 (& i sy sISH (e (s sinall (B B0l Sagaa
Ly saill ol s (e b il Alalas (o gl < yedal 5 L) 138 3 4l Y o
e 5 simall QIS5 Al Sl G (s gimall 3305 )l agia L Jl O Lles
olall 13 5l 5ol JSY) Ly sall we o Ta e cplly jaadly Alalad) cilS 5 ol g 5l
. Al claall oda JSL; 3 Y 8 1785 s caiall (IS

ralie Ga (s sinall (8 gl s el Sigan I Al 4l i pla ol LS
Al saill ) 50 (g (gly Alalaall Layy 5,V L Al (8 o gl gl - ) shas sil) - (o g i)
WA L asgall oS) 0l ) Glia J LS | agie o sinall daiz) 550l ) digan ) ol
JSY) 8 178 8 s caiall (S dia (s ginall (i85 )l gaill o) gay Alabaal) Ly el
. Aaldl Glaall sda S ) TN

il siase ) Auuaall Cilia) e Loy 5OY1 il Jand 83 5 lSaYL 4dlé Lle
Jia saill 3l ga Glany aladinly @lld 5 oald) slgay) haaia Cads 401845 ) selle 7-64a ske
3193 S5 Lol Silfal saalle 20 5SS Gl s Vel salle 100 S5 Cull sl
@ dilll w2455 35 3 L) Galls puall e Ll OIS (5 3 gl 03 Jaallse
A yail) ;\ﬁgu})kwd,w@;i@c Jpaall 8 LY dlaladll

ol aal; ol
3 gaaiall dnala — 4ol )0 4,8 3% o) e cpuaa [ A
4ol 3l Gl S 5 i 5 3a)3sa3a [ 2]

850



