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ABSTRACT

Three rice cultivars (Giza 178, Sakha 101 and Sakha 104) under five seed
soaking treatments (water, ZnSOs 2 %, Di ammonium phosphate {DAP} 2%, GAs
120 mg/l,, and cytokinine 75 mg/L) with using two seed classes (Basic seed and
Certified seed) are studied in two field experiments at El-Senblawin Dakahlia
Governorate during 2011 and 2012 seasons.

The aim of this study was to investigate the performance of identify three
rice cultivars studying the genetic purity of tested varieties through the basic and
certified seed classes under five soaking treatments on growth and yneld of rice.

The obtained results could be summarized as follows:

Giza 178 cultivar and Sakha104 significantly surpassed the local cultivar
Sakha101 in all studied characters in both seasons.

Using basic seed class recorded the highest values of plant height, number of
tilters/hill, number of grains /panicle, grain weight /panicle, 1000-grain weight, grain
yield ffed in both seasons. While, the cerlified Sowing seed produced the highest
vatues of panicle length in both seasons.

The obtained results showed significant effect at seed soaking in both
seasons. The seed soaking Znsos significantly increased plant height, number of

tillers/hill, number of grains/panicle, panicle weight {g) and1000 grain weight in both
seasons. '

The interaction among Giza 178, basic seed class and seed soaking znso4
gave the highest values of plant height, number of tillers/hill, panicle length, number of
grains/panicle (g),grains/panicle (g), 1000 grain weight, and grain yield (tfed) of rice.

INTRODUCTION

Rice (Oryza sativa L.} is a cereal crop and major source of income for
a large number of peoples. In Egypt, rice is playing a major role in food
security and we need to produce rice with self sufficiency and exported to
improve the national income. Increasing fice productivity can be achieved
through using high vielding cultivars and optimizing the cultural practices
such as seed classes and seed soaking treatments. Introduction of Sakha
104 rice cultivar increased the yields about 15 — 20 % more than the
promising high yielding commercial cultivar.

Giza 178 and Sakah 104 cultivar significantly reported better panicle
length, number of panicles/hill, filled grains/panicie, panicle weight,1000-grain
weight and grain yield EL-Kalla et al 2006,Zayed et al., 2006 than the local
cuitivar Sakha101 in both seasons.

Production of certified seed involves the use two classes of seeds the
basic seed, and certified seed (Douglas 1980).
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Zayed et al (2005) ,Bassiouni et al (2011) reported that seed
soaking in the terms of per —sowing chemicals seed treatments such as
Gibberllic acid(GA3) ,diammonium phosphate (DAP) and zinc sulphate
(ZnSo4) could invigorate the rice seedling and improved its quality and
increased rice Abd-EL Hafaz et al. (2005) showed that the1000 —grain
weight decressed with increasing the doses of GA3 where the application
with doses of GA3 increased the seed set percentage but reduced the high
grain filling rate EL-Ekhtyar ef al. (2008) staudied the pre sowing seed
treatment by GA3, Znso4 , cytokine 75 ,DAP . GA3 gave the highest values
of panicle number ,panicle weight ,number of filled grain .1000 grain weight
and grain. Howover znso4 ,cytokinne 75 and control treatment did not
significantly vary in threir effect for straw yield .

MATERIALS AND METHODS

Two field experiments were carried out at EL-Senblawin
Center,Dakahlia Governorate, during 2011 and 2012 summer seasons to
study performance of three rice cultivares ,i,e Giza 178 ,Sakha101, Sakha104
and studing the genetic puriety of tested varities through seed classes (basic
and certified ) and the five seed soaking water, Znso42%, Di ammounum
phosphate( DAP) 2% ,GA3 120 mg /L, cytokinine 75 mg /L
On growth, yield and its components of rice cultivars
The experments were carried out in split plot desien with four
replications.

1-The main plots were devoted to the three rice cultivars as follow -

1-Giza 178 2-Sakha 101 3-Sakha 104
2-The sub-plots were allocated to the two seed classes as follows: -
1-Basic seed 2-Certified seed

3- The sub-sub -plots were allocated to the five treatments as follows:-
1-Water  2-Znsos,2%  3-Di ammounum phosphate( DAP) 2%
4-GA; 120 mg /L 5- Cytokinine 75 mg /L

The seed were obtained from the Agricultural Research Center (ARC),

Ministry of Agriculture and Land Reclamation.

The expenmental plot area was 3.0 m width and 3.5 m length, resulted
plot area of 10.5 m? (1/400 fed) The preceding winter crop was wheat
(Triticum aestivum valgare) in the two seasons. The soil was clay in texture
and havingapHof 8.2 and 7. 99 in 2011 and 2012 seasons.,respectivly

Data recorded

A -Quantitative Plant Characteristics:

1- Plant height (cm.)  2- Number of tillers/hill

B -panicle characteristics and grain yield:
At harvest, the following parameters were recorded:
1- Panicle length (cm) 2- Number of grains/panicle
3- Grains weight/panicle (g) 4- 1000- grain weight (g).
5-Grain yield (ton/fed)
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Statistical analysis:

The Spilit -Split plot design dopted in this study was permitted
the statistical analysis of the data by the technique of analysis of variance
(ANOV) in order to observe treatments effects were real and discernible from
chance effects, the null hypothesis was tested by 'F ' test in case where test
revealed significant among treatments new significant differences (N.L.S.D)
at 5%, 1% level of probabilty compared to elucidate the nature and
magnitude of the treatment effect. (Waller and Duncan 1969)

RESULTS AND DISCUSSION

1-Quantitative plant characteristics:
plant height

Results in Table 1 indicated that plant height was not significantly
varied by the evaluated cultivars in the two growing seasons. However, plant
height was not markedly affected by cultivars performance in both years Plant
height of Giza 178 surpassed Sakha 101 and 104 in both seasons. In other
words, plant height averages were 90.6 and 92.9 cm for Giza 178 cultivar and
87.2 and 859 om for Sakha101cuitivar in the first and second seasons,
respectively. Moreover, Sakha 104 cultivar ranked the second in this concern
recording values of 88.2and 90.4 cm in the first and second seasons,
respectively. The increase in Giza 178 cultivar plant height over Sakha101
cultivar might be due to the genetic variation .These results are in
accordance with those obtained by El-Refaee (2002), EI-Sheref et al. (2004),
Singh (2005) and El-Kalla et al. (2006).

Data inTable 1 indicated that there were significant differences
between the two studied seed classes on the plant height only in the first
season, however this variation was not significant in the second season.
Basic seed classes exceeded the certified seed in plant height. However, the
tallest plants (87.9 and 89.4cm) were recorded with the basic seed class and
the shortest plants(81.4and 89.1)were recorded with the certified seed
classes. During 2011and 2012 season respectively. Similar results were
stated by Sedeek (2001).and Draz etal(2003)

The statistical analysis of. data revealed that plant height was highly
significantly affected by seed soaking treatments in both seasons, as shown
in Table 1.Soaking rice seeds in Zinc sulpthate (ZnSo,) resulted in significant
increase on plant height, compared with the other seed soaking treatments.
which produced the highest values of plant height (93.8and 91.4 cm in the
first and second seasons,respectively). Soaking rice seeds with cytokinine at
75%mg/l markedly reduced rice plant height as compared with the other
treatments The result indicated to the role of ZnSo, in increasing plant height

of rice. Similar results were stated by Ahmad et al.(2008),Hasanuzzaman et
al. (2009).

Number of tillers /hill

The results in Table 1 indicated that number of tillers/hill was
significantly affected by studied cultivars in the two growing seasons. Number
of tillers/hill significantly increased with Giza 178 cultivar as compared with
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local cultivar Sakha101 and Sakha104 in both seasons. in other words,
number of tillers/hill averages were 9.6 and 8.8 with Giza 178 cultivar and 7.3
and7.8 with Sakha1O1cultivar in the first and second seasons respectively,
the increase in number of tillers/hill by planting Giza 178 cultivar over
Sakha101cultivar might be due to the genetic make up factors and
consequently increased number of tillers/hill . These results are in
accordance with those obtamed by Kalboch (1997), Sedeek(2001) and Abd
El-Hamed (2002).

The data indicated that there were significant differences between
seed classes on the number of tillers/hill . in the fist only The maximum
values (8.5) was recorded with using the basic seed. But, the lowest values
were (7. 7)with useing the certified seed in 2011 Similar results were stated
by Sedeek( 2001)

The statistical analysis of data indicate that number of tillers/hill was
significantly affected by seed soaking in first season as shown in Table 1
Rice seed soak at zinc sulphate (ZnSo, )significantly increased number of
tilters/hill as compared with other soaking treatment which produced the
highest value, 9.5 in the first season, Similar results were stated by Ahmad
et al. (2008), and Hasanuzzaman et al. (2009).

Number of grains/panicle ‘

The obtained results clearly show that studied cultivars significantly
affected number of grains/panicle in the second growing season only .Giza
178 cultivar significantly superior than the local cultivar sakha101 in number
of grains/panicle in the secand season However no marked differences were
detected between Giza 178 and Sakha 101 cultivar. The highest number of
grains/panicle were resulted from. Giza 178 cultivar, which were 98.7 and
101. 9 in the first and second seasons, respectively. The former resuits might
be related to genetic factors which resulted from genetic make up relations
for the varieties. These results are in good agreement with those stated’
byAbo-Youssef et aI(201

The data in Table 1 indicated that there were highly significant
differences between seed classes on the number of grains/panicle only in
the first season. The maximum values (98.3and 90.3) were recorded with
useing the basic seed.But, the lowest values was (82.8and 84.0) with using
the certified seed in2011and 2012 seasons,, respectively. These resuits
showed that, The basic seed class was highly similarity than the other seed
classes, because the variance value of certified seed was higher than the
value in basic seed. Similar results were stated by Sedeek( 2001)

The statistical analysis of data indicated that number of
grains/panicle was significantly affected by seed soaking in both seasons as
shown in Table 1 seed soaking in of zinc sulphate (ZnSo,) significantly
increased number of grains/panicle as compared with other soaking
treatments In the first season ,water and GA3 seed soaking come in the
secand rank and markedly out yielded more number of grains/panicle
compered with DAP and cytokinin However in the second season ,seed
soaking in cytokinin come in the second rank after ZnSo4 Similar results were
stated by Ahmad et al. (2008), Hasanuzzaman et al. (2009).
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Grains weight/panicle (g)

The obtained results showed that studied cultivars Giza 178 cuitivar
Sakha104 and Sakha 101 significantly affected grains weight/panicle in the
first seasons only Giza 178 cultivar significantly was superior than the local
Sakha104 in grains weight/panicle in both seasons. Therefore, the highest
grains/panicle (2.8 and 3.6 g) were resulted from Giza 178 in the first and
second seasons, respectively. The differences among the tested cultivars.
could be attributed to the genetic constitution of these cultivars..Similar
results were obtained by Abd Allah (1996) and Kalboch (1997)

The data indicated that there were signifant differences between
seed classes on the grains weight/panicle. in Table 1.The maximum values 3.
4 and 2.8 g were recorded with using the basic seed. But the lowest values
were 2, 6 and 2. 5 g with using the certified seed in 2011 and 2012 seasons,
respectively., Moreover, the basic seed class was highly similarity than the
other seed classes, because the variance value of certified seed was higher
than the value in basic seed. Similar results were stated by Sedeek (2001)

The statistical analysis of data indicated that grains weight/panicle was
significantly affected by seed soaking treatments in first and second seasons
as shown in Table 1 Rice seed soaking in ZnSo4 significantly increased
grains weight/panicle as compared with other soaking treatments. The
highest values, were recorded with ZnSo, which were 3.9 and 2.5 g in the
first and second seasons, respectively. These results might be due to the role
of ZnSo4 in plant Similar resuits were stated by Bassal and Zahran (2002).
1000 grain weight:

Sakha 104 and Sakhai01and Giza 178 cultivars were not
significantly differed regarding 1000 — grain weight in btth seasons as
cleared in Table 1

The data indicated that there were significant differences and
between seed classes on the 1000 - grain weight in the second season. The
maximum values 21.8 and 23.7 were recorded with using the basic seed. But,
the lowest values were 21. 4and 22.9g with useing the certified seed in 2011
and 2012 seasons, respectively. The basic seed class was significant than
the certified seed classes, because the variance value of certified seed was
higher than the value in basic seeds Similar results were stated by Sedeek
(2001)

The statistical analysis of data indicate that 1000-grain weight was
significantly affected by seed soaking in the first and the second seasons as
shown in Table 1. Seed soaking in ZnSo4 significantly increased 1000 — grain
weight as compared with other seed soaking which produced the highest
values, which were ( 24. 4 and 23.4 g) in the first and second seasons,
respectively These results are in agreement with those found by Bassal and
Zahran (2002) and Ahmad et al. (2008).

With respect to the effect of the interaction between rice cultivars and
seed classes on 1000- grain weight, the results in Table 2 clearly show that
1000-grain weight significantly affected by the interaction between rice
cultivars and seed classes in both seasons. The results showed that basic
seed of Sakha 104 variety recorded the heaviest 1000-grain weight in both
seasons, which was (23.9 g) in the first season and the certified seed sat

977



El-Kalla, S. E. et al.

sakah 104 possesd the heaviest seeds in the second season(23.99), Non
significant differences were observed between the basic and certified seed of
Sakha 101 variety in both seasons On the other hand, the certified seed of
Giza 178 variety recorded the lowest 1000- grain weight, which were
(17.2and 20.8) g in the first and second seasons, respectlvely Similar results
were stated by E-Kalla et al. (2006)

The interaction between rice cultivars and seed soaking exhibited
significant effect on 1000 — grain weight of rice in the two seasons of this
study (Table 3 ).The the heaviest 1000 grain weight(26.9and 25.9g) were
recorded under seed soaking ZnSo4 with Sakha 104 cultivar in the first and
second seasons, respectively. The lowest 1000 grain weight was( 17.88)
esulted from cytokinine with Sakha 104 in the first season and with Sakha
101 under soaking seed in cytokinine( 19.89) . Similar results were stated by
Sedeek(2011)

Panicle length (cm):

The results clearly show that studied cultivars significantly
affected panicle length in the first season as shown in Table 1 .The general
view of obtained results clear that, panicle length significantly increased by
Giza 178 cultivar as compared with other cultivar and produced the iongest
panicles, where results were 28.9 and 21.8 ¢m in the first and second
seasons, respectively. The increase in panicle length due to Giza 178 cultivar
~ was about 10.0 % on the averages of two years over than sakha101 cultivar.
These results might be resulted by genetic factors make up. These results
are in line with those stated by Kalboch (1997) , El-Kady and Abd El-Wahab
(1999) and Sedeek (2001).

The data indicated that there were significant dlfferences between
seed classes on panicle length (cm) only in the first season .The maximum
values panicle length (cm (26.2cm and 21.0 cm) were recorded with using
certified seed. but, the lowest values were (20.1and 20.7) by using the basic
seeds in 2011 and 2012 seasons, respectively, The increased in panicle
length due to certified seed class may be due to highly significant than the
other seed classes, because the variance value of basic seed was higher
than the value in certified seed. Bassal and Zahran (2002) and Ahmad ef al.
(2008) reported similar results

The statistical analysis of data indicated that panicle length (cm) was
significantly affected by seed soaking in the first season only as shown in
Table 1 Rice seed soaking at ZnSo, significantly increased panicle length
(cm) as compared with other soaking treatments The highest values, was
31.6 in the first season, El-Refaee (2002) and Ahmad et al. (2008) reported
similar results.

Grain yield (ton) fed :

The results in Table 1 clearly indicated that grain yield (t/fed)
significantly affected by cultivar performance in both seasons. Giza 178
cultivar gave. The maximum grain yield in both seasons, which were 3.880
and 4.170 tonsf/fed in the first and second seasons, respectively. Giza 178
cultivar markedly posses the most significant increase in grain yield
compared with other varieties and came in the first rank. More ,Sakha 104
cultivar markedly posses the second rank as compared with Sakha 101
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cuitivar On the other hand could be recommended that rice plant Giza 178
and Sakha 101 to get maximum grain yield (t/fed) at the experimental site at
El-Senblawin and the superiority of Giza 178. The differences among tested
cultivar in grain yield might be due fo the differences in period of developing
tillers in the vegetative phase and the differences in panicle length, panicle
weight and number of grains/panicle. , respectively Similar resuits were
obtained El-Kady and Abd EI-Wahab(1999).Abo-youssef etal (2005)

Table 1: Means of Plant height(cm), Number of tillers, Number of
grain/panicle,,Grain weight /panicle(g), 1000 - grain weight,
Panicle length {cm) and Grain yield (ton /fed ) as affected by
rice cultivars , seed classes and soaking in treatments
during 2011 and2012 seasons.

Grains .
Chngacters Pl'a nt Nur.nber Numb_erof weight/ | 1000 grain Panicle Grain yield
height |of tillers grain anicle | weight length (ton ffed
{cm) | /milly | /panicle | P ) antg | (em
Treatmenty] 2011 ]2012{2011[2012] 2011 [ 2012 [2011] 2012 | 2011 {2012 [2011]2012] 2011 | 202
Cultivar
iSakha104 |88.2 190.4/7.918.3|951|98.5/2.7| 2.4 | 228 (23.4120.9/19.8[3.36113.206
Sakha101 | 87.2185.917.3[7.8188.5(79.8]2.2| 2.6 |21.822.5]19.7|20.4{3.220{3.240
Giza 178 90.6 192.9|19.6/8.8198.7 1101.93.6| 2.8 [ 22.7 | 19. 828.9]21.9(3.880]4.170
IF. test NS INS| " [ ™ NS v * | NS | NS { NS [**INS| * *
eSO @t 8 | _lorslo2t| wo | A |ee| « [ = | = || - Jo.o3alo0ss
;N/'LSD L S N IR 152 Sl SRR IOVY R A U V) IO PP IO
i
B-seed classes .
pasic seed | g7 ¢ 160,41 8.5 (8. 3| 98.390.33.4| 2.8 | 21.8 | 23.7 [20.1]20.7]3.230]3.201
eer:;ﬁed 814 189.117.718.3184.0{8282.6| 2.5 |21. 4] 22.9 26.2|21.0{3.080|3.240
F. test "™ INS| * INS| * INS | ™ * NS * ™ |NS| NS | NS
C-soakin
water 85.6 (86.6{7.818.3(96.7[82512.5( 2.3 |21.6|22.7{19.9]20.8]3.300]3.305
NSOy 93.8 191.4{9.518.4]101.6/101.6/3. 9| 2.5 |24. 4] 23.4 |31.6|23.8]3.820(4.205
AP2% 90.4 186.8/7.318.3]183.281412.4] 2.2 |22.9]23.3[20.6[19.9]3.210{3.204
IGA3 83.1 1876|838 7/87.8 [815]2. 4] 2.1 |21.5]22 9(21.0]20.5/3.150{3.190]
okinine |70.1176.317.718.0/82.3188.3]3.9] 2.5 | 20.320.7 |20.0{19.6{3.800|3 240
F. test - * * 2] NS ke R ke d * ke L Ll NS sk NS
IN.LSD at & 1.2 (1.1{06{ ~ {08 | +e [.2] . A ] 08 .8 [.6°]|—10.037] -
%
INLSD at 1| 14 J]13] 4| ~ | 8 [ A TY¥yYI vy {08 .9 |08]—|0.040] —~
%
D-nteraction
A X B - * INS[NS| * ™ {NSINS | * * ** INS] NS | NS
AXC NS INS|*™ | * INS|INS|*=]| * bl * INSINS| * NS
BXC AT L™ [* | NS | NS NS NS [ NS | NS INSINS| NS | NS
AXBXC NS [NS|NS|NS| * ** [NSI NS | NS | NS INS|NS|{ NS | NS

. Rggarding to the effect of seed classes on grain yield (t/fed)results
inTable1 indicated that non significant differences were observed between

basic and cerfified seed in the first and second seasons The result indicated
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to the response of basic and certified seed to genetic and enviromental
condions under the center of Ei-Senblawin.

The statisical analysis of date indicate that grain yield (t/fed )was
significantly affected by soaking seed in the first season only as shown in
Table 1 soaking rice seed in ZnSo, significantly increased grain vyield as
compared with other soaking treatment .which were recorded the highest
values 3.820 and 4.205 in the first and second seasons respectively while
soaking seed rice in GA; treatment recorded the lowest grain yield , which
were value 3.150and 3.190 in the first and second seasons, respectively
Results were stated by Ebaid (2005) and El-Kalla (2006)

The interaction between rice cultivars and seed soaking
exhibited significant the results recommended of znso4 seed soaking to
recorded the most increase the gain yield (ton/fed ) in effect on grain yield
(ton).of rice in the first season of this study Table 4. The highest the gain
yield rice plants (3.570) were recorded under the seed soaking ZnSo4 with
Giza 178 in the first, respectively. Whereas soaking seed treatment ZnSo4
with Giza 178 cytokinine 75 mg /1 markedly decreased grain yield (ton/
fed)of both seasons. The lowest grain yield (ton/ fed) were resulted from GA3
(2.901) were produced from planting Giza 178 in the first season, Similar
resuits were stated by Abo-khalifa etal (2005) and Ebaid (2005)

Table 2: Means of 1000 — grain weight (g) as affected by the interaction
between rice Cultivars and Seed classes treatments during
2011 and 2012 season

Seed classes 1000 — grain weight

2011 2012
Cuitivars Basic Certified Basic Certified
ISakha 104 23.9 23.8 23.7 23.9
ISakha 101 22.3 236 21.9 219
Ciza 178 21.9 17.2 21.9 20.8
F. test * *
LSD at5 %. N 0.88 0.9
LSDat1%. N 0.92 0.95

Table 3 : Means of 1000 -grain weight as affected by the interaction
between rice cultivars and Seed soaking treatments during
2011 and 2012 seacon

soaking 1000 - grain weight
2011 2012

cultivar water | Znsos | DAP | GA; | CYTO | water | Znso, | DAP | GA, | CYTO

akha 104 19.2 | 269 {211 /|25.6| 17.8 217 | 25.9 | 2562 ]22.6] 203
Sakha 101 21.8 | 26.6 | 249 {206 | 206 206 | 237 | 216237 | 19.8
Giza 178 24.1 19.5 | 229 | 186 18.8 23.3120.9{23.3]122.6| 21.1
F. test = *
NLSD at 5 %. 0.85 1.1
NLSDat1% 1.0 Y
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Table 4: Means of Grain yield (ton/ fed} as affected by the interaction
between rice cultivars and soaking treatments in
during 2011 seasons

soaking Grain yield (ton/ fed) ]
2011 ]
cultivar water Znso, DAP GA; CYTO
[Sakha 104 3.420 3.520 3.320 3.250 3.030
[Sakha 101 3.340 3.260 3.010 3.290 2.910
Giza 178 - 3.130 3.570 3.250 2.910 3.150
F. test il
LSDat5%. N 0.089
LSDat1%. N 0.130
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