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Abstract

F; seed production experiments were conducted at RRTC
Farm, Sakha, Kafr El-Sheikh, Egypt during 2001 and 2002 summer
seasons for two promising hybrid rice combinations, viz., IR 69625
A/Giza 182 R and IR 58025 A/Giza 178 R. Different sowing dates
of the male and female parents were applied to get the best
flowering synchronization . Three row ratio, 2R:8A, 2R:10A and
2R:12A in two sowing seasons were applied for both hybrids in split
plot design. A 200g dose of GA; was used and split in two sprays.
First spray (80 g GA;) was done when 15-20% of female tillers
emerged. The balance of GA; (120 g/ha) was sprayed when 40%
tillers emerged. The results revealed that the best flowering
synchronization of the parents was achieved when IR 69625Awas
sown 7-9 days earlier than Giza 182 R, and IR 58025 A 12 days
eatlier than Giza 178 R. The row ratio of 2R:10A gave the highest
yield for both hybrids in two seasons. The average seed vyield
ranged from 2.85 to 3.19 tons/ha for the first hybrid and 2.80to
3.11 tons/ha for the second hybrid under these experiments

INTRODUCTION

In Egypt, the averaged national yield level of rice has to be increase by 25-
30% to meet the demands of the increasing population. This seems difficult
considering the narrow gap between yield potential and actual yield (9.4 t/ha in 2001
season). Among available technologies to increase yield above the present ceiling, is
the exploitation of heterosis in hybrid rice which appears to be a practical approach for
Egypt.

Egyptian scientists started hybrid rice research in 1987. However, goal
oriented systematic research for breeding was initiated in 1995 (Bastawisi ef al.
1998). Several promising hybrids were identified in 2000. Standard heterosis
estimates for yield of promising hybrids are 15-20% for normal soil and 20-30% for
saline soil. The present study was initiated for establishing F; seed production
package for exploiting commercial hybrid rice varieties in Egypt. The most specific
objectives for this study were: 1) to find the proper date of sowing for the male and
female parents of elite hybrids to insure flowering synchronization in the seed
production plots, 2) to Determine suitable row ratio of male and female parents to
get higher F, seed yield in seed production plot. These basic data will be useful for
hybrid seed production of the two mentioned hybrid varieties.
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MATERIALS AND METHODS

Materials:

Two cytoplasmic male sterile (CMS) lines were used, viz. IR 69625 A and IR
58025 A with their restorers (R), Giza 182 R and Giza 178 R, respectively. Being
female and male of two promising hybrids viz. Sk.2058 H (IR 69625 A/Giza 182 R )
and Sk. 2025 H (IR 58025A/Giza 178 R) were used for this F, seed production. These
experiments were conducted at Rice Research & Training Center (RRTC), Sakha, Kafr
El-Sheikh, Egypt during 2001 and 2002 summer seasons.

Methods:

The F, seed production plot was located at the middle of the field where
breeder seed of restorer was taking place. The row ratios of 2R:8A, 2R:10A and
2R:12A during two seasons were applied for different hybrids. The design for these
experiments was split plot design with four replications in plot size 2 x 5 m in
dimension was used, the main plots were occupied by the sowing seasons and the sub
plots were occupied by row ratios. An amount of 15 kg of IR 69625 A and 15 kg of
IR58025 A, as CMS Lines and 5 kg of Giza 182 R Line .and 5 kg of Giza 178R Line
(seed rate 20 kg/ha of the two parental lines) were soaked in fresh water for 24
hours, then, drained and incubated for 24 hours to hasten early germination, The pre-
germinated seeds of parental lines were uniformly broadcasted in the nursery on
different sowing dates as in Table No.1. All cultural practices up to harvesting were
done as recommended. Seedlings having 6-7 leaves were uprooted and transplanted
as 2 seedlings per hill for A lines and 2-3 seedlings per hill for R lines.. Distance
between R rows was 20 cm and 20 cm between R and A rows. Plant spacing within A
rows was 15 cm. Spacing between R plants in R rows was 15 ¢m and between A
plants in A rows was 15 cm too. A working alley 30 cm wide was left before R rows,
according to Kyu (2000).

Adjustment methods for flowering synchronization of parental lines at Sakha
in 2001 and 2002 summer seasons were done, according to Viraktmath (1995) :

1- 2 % urea for flowering daily
2- 1% Khy,PO, + 8 GAs/ha for flowering earliness
Method of GA, application :

A dose of 200 g GAy/ha was used to increase panicle exsertion, split in. two
sprays (Hoan, 2000),First Spray : 80 g GA; was dissolved in a volume of 450 L water,
and sprayed when 15-20% of tillers of A lines have emerged. Second spray : 120 g of
GA; was dissolved in a volume of 450 L water, and sprayed after 2 days of the first

spray or when 40% of tillers of A lines have emerged.



Table 1. Sowing dates for the parents of the Two Promising hybrid combinations
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Sowing date Transplanting date
Entry

2001 2002 2001 2002

| IR 69625 A May 5 May 1 June 5 June 1
GIZA 1B2R 5 10 3 10 3
GIZAléZR S; 14 5 14 5
GIZAI182R S, 17 8 17 8
IR58025A May 5§ May 1 June 5 June 1
GIZA 178R. 5, 10 8 10 8
GIZA 178R 5; 14 12 14 12
GIZA 178R S, 17 17 17 17
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- RESULTS AND DISCUSSION

The available data, on duration from seeding to heading of IR 69625 A and
IR 58025 A and their restorer lines Giza 182 R and Giza 178 R, showed wide variation.
In fact, their duration from seeding to heading depend on the date of sowing. In
case of early crop sowing, the duration of varieties is longer, while, in late crop sowing
the duration of varieties is decrease. Therefore, to overcome this problem, the panicle
initiation stage of their parents was identified as the best method for synchronization
of flowering according to Viraktmath (1595). Because the F, seed production of these
hybrids which obtained In this study it's the first time in Egypt. For the Sk.2058H, the
female parent IR 69625 A was identified in stage No.5 of panicle development (panicle
deve'iopment from panicle initiation to flowering, contains 9 stages). While, the male
parent, Giza 182 R was in stage No.3, during 2001 season.‘ The observatio.ns indicated
that female being early and male being late, after decrease the interval between A
line and R line to five days in 2002 summer season, the observation indicated that,
male parent being early and female parent being late one stage, but A line should be
early one stage at least comparing with R line. After using various treatments, for get
synchronization, the heading dates were recorded and duration from seeding to
heading 10% of tillers were calculated and presented in (Table 2).The data showed
that Giza 182 R was identified as most synchronized with its female, IR 69625 A,
according to heading date for both parents. On the other hand, for the Sk.2025H,
when female IR 58025 A was in stage No. 4, the male parent was in stage No.5 during
2001 season. These observations also indicated that female parent being .Iate and

male parent is early, the same chservations were found in 2002 summer season, the
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female parent was in stage No. 4, while, male parent was in stage No. 4, respectively.
These results indicated that, Giza 178 R was highly affected by sowing date but IR

58025 A was little affected by sowing date. After using various treatments, for get
synchronization, the duration from seeding to heading 10% tiller of IR 58025 A was
105 days compared to the duration of Giza 178 R was 96 days for the third sowing
date as presented in Table (table 3).

Table 2. Result of adjustment methods for flowering synchronization of parental lines

at Sakha in summer seasons 2001 and 2002 for IR 69625 A/Giza 182.

Days Duration
. Seeding Transplanting | affected Effect of Heading | seed to
Parental lines
date date by other Treatment date heading
factors day)
2001
IR 65625 A May 5 June 5 4 L [ 2% urea (3 times}) Aug 14 101
Giza182R 5 10 10 2 E |89 GA;+ KhPOs * 13 95
Giza182R  5; 14 14 3 E | 8g GA; + KhPO, 14 92
Giza 182R S 17 17 3 E | Bg GA; + Kh,PO4 16 90
2002
IR 69625 A May 1 June 1 4 E 1 % KhzPO, Aug 5 94
Gizal82R & 3 3 3 L 2 % Urea 6 93
Gizal82R S 5 5 4 L 2 % Urea 9 94
Giza182R  S3 8 8 3 L 2 % Urea 12 93

These results concluded that,

the best flowering synchronization of the

parents was achieved when IR 69625 A was sown 7 days earlier than Gizal82R and IR

58025 A 12 days earlier than Giza 178 R. As well as, sowing date should be from 1 to

15 May,

Table 3, Result of adjustment methods for flowering synchronization of parental lines

at Sakha in summer seasons 2001 and 2002 for IR 58025 A/Giza 178

Days Duration
. affected by ' seed to
Parental lines Seeding date Transép;ltaentmg other 'Fri::::ng:t szdt:'g heading
factors (day)
2001
IR 58025 A May 5 June 1 4E 8 g GA; + KhPOy Aug 18 105
Giza 178R 5, 10 10 4L Urea 2% (3 times) 19 100
Giza178R S, 14 14 3L Urea 2% (3 times) 21 98
Giza 178R 55 17 17 S Urea 2% (3 times) 22 96
2002
IR 58025 A May 1 June 1 4E 1 % Kh;PO, Aug 13 104
Gizal78R & 8 8 3L 2 % Urea ( 3times} 15 98
Gizal78R 5 12 12 1L 2 % Urea( 2 times) 17 96
Giza 178R  5; 17 17 2L 2 % Urea (3 times) 20 97
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Results in Tables (4 & 5) showed clearty, the effect of sowing season and
different row ratios, as well as, their interaction on some yield components for two
promising hybrids. However, the data indicated to highly significant of two seasons
and row ratio as well as their interaction on all studied characters except panicie
exsertion and 100-grain weight of two seasons for two promising hybrids. These data
were consistence in both seasons of experimentation. Because the interaction
between the sowing season and row ratio is not significant. These results referred to
the weather condition in Egypt is constant and suitable for hybrid seed production. Xu
and Li (1998) in China mentioned that, conditions favorable for good out-crossing in
rice have identified as: a daily temperature of 24-28 °C, a relative humidity
of 70-80%, a diurnal difference in temperature of 8-10 °C and sunny days with a
breeze.

Results of yield components of F; seed yields of the two hybrids are
presented in Tables (4 & 5). These data showed wide differences in most characters
between two promising hybrids especially seed set %, and grain yield, where the
hybrid IR 69625 A/Giza 182 R gave the highest value of seed set % and grain yield
because this hybrid was more synchronized and IR 69625 A is more purified and
stable under Egyptian condition. The highest values of grain yield for the two hybrids
referred to using a high dose of GA; and supplementary pollination which was done by
two sticks three times every day during heading period. In Vietham, Hoan {2000)
showed that the actual yield increased from 1.68 tons/hin1996 to 2.782 tons/ ha. In
2002 season.

Results of yield for different row ratios in F; seed production of two promising
hybrids are presented in tables (4 & 5) under two years. The row ratios 2R:10A (2
row of male to 10 row of female) gave the highest yields, comparing to row ratios
2R:8A and 2R:12A. From the results of these experiments, recommend that for get
highest values of F, hybrid seed of hybrid IR 69625 A/Giza 182 R., should be sown
the female IR 69625 A, 7 days before Giza 182 R after get good flowering
synchronization which reflected the increase seed set % , while For the hybrid IR
58025 A/Giza 178 R for good flowering synchronization of its parents, the seeds of
female IR 58025 A should be sown 12 days before sowing seeds of male G'iza 178
which, increase seed yield/ha. .

The row ratios 2R: 10A (2 row of male to 10 row of female) was identified as
suitable row ratios for seed production of both promising hybrids in two seasons. The
ratio R:A should be further studied in combination with special of R as well as spacing

of A lines in seed production plots in next crop season.
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Table 4. Effect of sowing season and row ratio as weli as their interaction on some

yield components for IR 69625 A/Giza 182 R promising hybrid

Panicle Panicle Seed 100-grain Grain yield
Main effects and their interaction exsertion weight set weight {t/ha)
(%) {g) {%) {g)
A- Seasons (9)
2001 64.39 a 283a 42334 234a 3.19a
2002 63.25a 247 b 39.1b 2.29 a 2.85b
F. test n.s. * * n.s. *
B-Rowratig { R ):
28 67.70 a 293a 45,10 a 222b 2.89b
2:10 64.70 a 2.65b 4170 b 2.30b 3.66 a
2:12 59.03 b 217 ¢ 35.20c¢ 243 a 253¢
F_ test * % *%k * K *k *k
C- Interaction (F. test only):
SxR ‘ n.s. n.s n.s. n.s. n.s.

n.s. : Not significant

* : Significant at 5%

** : Significant at 1%

Means followed by common letter are not significantly different in the 5% level by DMRT

Table 5. Effect of sowing season and row ratio as well as their interaction on some
yield components for IR 58025 A/Giza 178 R promising hybrid

Panicle Panicle Seed 100-grain Grain yield
Main effects and their interaction exsertion weight sef! weight (t/ha)
(%) ()] (%) @
A- Seasons (5) -
2001 66.85a 327a 39.50a 242 a 3.11a
2002 6545z 294b 3798b 239a 2.80b
F. test n.s. * * ns. *
B- Row ratio (R ) :
2:8 68.33 a 3.60a 43.69 a 2.25¢ 280b
2:10 66.86b 3.27b 39.59b 2.38h 3.38a
2:12 63.27 ¢ 260 ¢ 3298 ¢ 258 a 253¢
F_ test *k *ok *k *k * ¥k
C- Interaction (F. test onky):
SxR n.s. n.s n.s. n.s. n.s.

n.s. : Not significant

* 1 Significant at 5%

** . Significant at 1%

Means followed by common letter are not significantly different in the 5% level by DMRT
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