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ABSTRACT:

Two field experiments for transplanted and broadcasted rice were conducted at
the Rice Research and Training Center (RRTC), Sakha, Kafr El-Sheikh, Egypt during
the1996 and 1997 seasons to study the response of five rice cultivars, namely, Giza
181, Giza 177, Giza 178, Sakha 101, and Sakha 102 to four spliting times of nitrogen
application i.e. (Ty) two splits, 2/3 as basal and incorborated into dry soil + 1/3 as top
dressing at panicle initiation time, (T,) three equal splits (1/3 as basal and
incorporated into dry soil + 1/3 as top-dressing at maximum tillering stage +1/3 as
top-dressing at panicle initiation time, (T;) three splits, 1/2 as basal and incorporated
into dry soil +1/4 as top-dressing at panicle initiation time + 1/4 as top-dressing after
complete flowering, and (T,) all the nitrogen amount was incorporated into dry soil
and their interactions on grain yield, yield components and some grain quality
characters. The split plot design was used, and the main plots were devoted to five
rice cultivars and the subplots were allocated to the time of nitrogen applications.
The results revealed that by using the broadcast method, Glza 178 gave the highest
values for number of tillers/m’, number of paniclesim?, number of filled
grains/panicle, grain yield and harvest index. Whereas Sakha 101 produced the
highest values for 100-grain weight, grain yield and harvest index in transplanting
method. Split nitrogen (1/2 basal+1/4 at panicle initiation+1/4 at complete flowering)
for broadcasted seeded rice gave the highest values for number of panicles/m?
panicie weight, grain yield and harvest index. While splitting nitrogen (2/3 basal and
1/3 at pamcle initiation) gave the highest values of number of tillers/m?, number of
panicles/m®, panicle weight, straw yield, grain yield and harvest index in
transplanting method. Transplanting gave significant higher grain yield and head
rice compared with broadcasting method. To obtain high*yield and quality, it could
be recommended to grow both Giza 178 and Sakha 101 with splitting nitrogen in
three splits (1/2 as basal+1/4 at panicle initiation+1/4 at complete flowering) for
broadcasting and transplanting methods under conditions similar to that of this
experiment.

INTRODUCTION

Rice is considered as one of the most important food crop after wheat in the
world and also as the second export crop after cotton in Egypt. It occupies about
1.225 million feddans with approximate production of 4.45 million metric tons. In
1998, the national average rice yield was 3.63 tons/feddan which equals 8.6 tons/ha
(Final Report of Rice National Campaign). This was mainly due to replacing the old
rice cultivars with newly improved ones such as Giza 177, Giza 178 as well as Sakha
101 and Sakha 102 cultivars and improving field techniques. In this regard, many
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researchers have shown that rice cultivars differ in their growth, grain yield and its
components (El-Kassaby et al., 1991; El-Kalla et al., 1994; Gorgy, 1995; and Said et
al., 1998),

The vyield of newly recommended rice cultivars is not only influenced by
nitrogen fertilizer but also by splitting time of nitrogen application. in this respect,
El-Kassaby et al. (1991), Abdo (1994) and Abd Alla (1996) stated that adding nitrogen
fertilizer in two equal doses (1/2 on dry soil before transplanting and the rest 20
days later) significantly increased grain yield and most of its components. El-Reface
(1997), Said et al. (1998) and El-Kady and Abd El-Wahab (1999) found that the
highest values of yield and its attributes were significantly recorded when two thirds
of the applied nitrogen was incorporated with the dry soil and the rest topdressed at
panicle initiation. Porwal et al. (1994), Ghanem et al. (1995), and El-Refaee (1997)
reported that grain yield was increased by adding N in three equal splits
(basal+tillering+panicie initiation) as compared with basal or in two equal doses.
Sorour et al. (1998) found that splitting nitrogen dose into two or three splits was
superior to single dose application.

Therefore, the present study was performed to study the effect of time and
method of nitrogen application on growth, yield, yield components and grain quality .
of transplanting and broadcasting methods on five newly- recommended rice
cuitivars.

MATERIALS AND METHODS

Field experiments on transplanted and broadcast-seeded rice methods were
conducted at the Rice Research and Training Center (RRTC), Sakha, Kafr El-Sheikh,
Egypt during the 1996 and 1997 seasons. This experiment aimed at investigating the
performance of five rice cultivars, namely, Giza 181, Giza 177, Giza 178, Sakha 101,
and Sakha 102 under four splitting times of nitrogen application i.e. (T;) two splits,
2f3 as basal and incorborated into dry soil + 1/3 as top dressing at panicle initiation,
(T2) three equal splits (1/3 as basal and incorporated into dry soil + 1/3 as top-
dressing at maximum tillering stage +1/3 as top-dressing at panicie initiation, (T,)
three spiits, 1/2 as basal and incorporated into dry soil +1/4 as top-dressing at
panicle initiation + 1/4 as top-dressing after complete flowering, and (T,) all the
nitrogen amount was incorporated into dry soil and. The dose of 96 kg N/ha as 46%
N urea was applied. 2

A split-plot design with four replicates was used and the main plots were
devoted to five rice cultivars and the subplots were allocated to spiitting time of
nitrogen application. The plot size measured 18 m® (3x6 m). In both growing
seasons rice was preceded by barley. The soil of the experiment was clay with
PH(7.8-8.4) and had organic matter content of ( 2.20-1.83% for 1996 and 1997
seasons, respectively ). Monthly average temperature and relative humidity are
shown in Table ( 1 ) according to Sakha Meteorological Station.
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Table ( 1 ): monthly temperature ( °C ) and relative humidity ( % ) at Sakha
during 1996 and 1997 rice seasons

e Temperature (‘C_L L Relative humidity
Month 1996 1997 % ( Mean ) .
Max. Min. Max. Min. 1996 1997
May 295 13.6 29.0 15.4 53.2 610
|  June M3 | 370 320 17.8 55.3 48.0
July 29.4 180 | 30.0 19.1 57.3 51.5
| August 314 20.0 335 17.8 63.3 66.5 '
| September | 323 18.8 350 19.2 66.7 70.2
___October 30.0 15.0 34.0 17.0 57.7 55.5

All rice cultivars were planted at the rate of 144 kg seeds/ha on 25 May in both
seasons. All other cultural practices for both transplanting and broadcasting rice
were under taken as recommended.

At harvest, ten plants of guarded hills were taken for estimatin 9 the following
characters: plant height (cm), panlcle iength (cm), number of tillers/m®, heading date
(days), number of panicles/m? panicle weight (g), 1000-grain weight (g), number of
filled and unfilied gmmslpamcle, and harvest index.

Plants in the inner 10 m? were harvested by hand, and left for five days for air
and sun drying and then threshed by an experimental threshing machine. Grain
weight was recorded and adjusted at 14% moisture content. Grain and straw yields
were recorded and expressed in tha.

At the grain quality Lab of RRTC, random samples of 500 grains of rough rice
per plot were taken to determine the following grain quality characters as described
by Khush et al, (1979): hulling recovery (%), milling (%)}, head rice (%), grain length
{mm), grain width {(mm) and grain shape (length: width ratio).

Nitregen content was determined by microkjeldahl and then multiplied by 5.95
to estimate protein content in paddy rice is described by Black, 1965.
The simplified procedure of Juliano {1971) to determine amylose content in milled
rice was followed,

Data of the two experiments were subjected to proper statistical analysis of
variance according to Snedecor and Cochran (1971). The combined analysis was
conducted for the data of the two experiments (broadcasting or transplanting in
both seasons) according te Cochran and Cox (1968). Dufican's multiplerange test
(Duncan, 1955) was used for mean comparison, In the tables, means followed by the
same letters are not significantly different at the 0.05% significance level.

RESULTS AND DISCUSSION
1. Broadcasting Method
1.1. Seasonal effects

Broadcasted rice grain yield, its contributing components and some grain
quality traits were influenced by season (Table 2). The results show that all studied
characters except length, width and shape of grain and amylose percent were
s:gniﬁcantiy varied from one season to the other Higher values of number of
tillers/m’, heading date (days), number of panicles/m?, panicle weight (g), 1000-grain
weight, hullmg percent and protein percent were detected in the first season, while
values of plant height, panicle length, filled grains/panicle, unfilled grains/panicle,




straw and grain yield, harvest index, milling percent and head rice percent were
higher in the second season. It could be concluded that the increase in grain yield in
the second season was due to the significant increase in number of grains/panicle
and panicle length (Table 2). Also climatic conditions in the second season might
have favoured grain production for broadcasted cultivars, which was explained by a
higher harvest index (Table 2).

1.2. Effect of nitrogen application

Table 3 shows the combined data for the averages of broadcasted rice grain
yield, yield components, and some grain quality were affected by splitting time of
nitrogen application in 1996 and 1997 seasons, Most of the studied characters were
significantly affected by times of splitting nitrogen application (Table 3). Adding
nitrogen in three splitting doses (T,) markedly gave highest values of number of
panicles/m’ (792.2), panicle weight (2.79g), grain yield (8.15 t/ha) and harvest index
(45.07), while the highest average of panicle length (20.12 cm), number of filled
grains/panicle (103), and 1000-grain weight (27.28 g) were obtained when nitrogen
was applied in three split doses (T,). Splitting nitrogen as 2/3 basal and 1/3 at Py (T4)
gave the highest values of number of tillers/m? (826.63) and plant height (87.97cm).

The highest values of grain yield and yield components (number of panicles/m”
and panicle weight) in case of T; could be explained on the basis that adding ¥z of
nitrogen activated the tillering at tillering stage; % produced more effective tiller,
while the last % increased the panicle weight. Thus, this method of application
encouraged the building of metabolites and this in tum resulted in a high yield.
These findings are in a close agreement with the results of Porwal et al. (1994),
Ghanem et al. (1995) and El-Refaee (1997).

Concerning grain quality attributes (Table 3), results showed that the highest
protain content was found in rice grains (8.68 %) when N was applied as T, while T,
treatment resulted in the highest values of milling (71.47%) and head rice {62.41%).

1.3. Effect of cultivar

Data presented in Table 4 show the performance of rice cultivars on
broadcasted rice grain yield, yield components, and some grain quality combined
over both seasons. Highly significant differences were observed among the five
cultivars in all studied characters. Giza 178 cultivar si nificantly produced the
highest number of tillers/m?® (949,75), number of panicles/m® (827.5), nfimber of filled
grains/panicle (107.94), grain yield (8.25 t/ha), and harvest index (45.11). Sakha 101,
however, produced the highest panicle weight (2.84 g), and 1000-grain weight (28.88
g). Giza 181 showed its superiority in panicle length (20.89 cm) and straw yield
(10.17 t/ha), while Sakha 102 appeared as the eariiest cultivar in heading (80.50
days) and the tallest variety (88.98 cm). It is clear that the increase in the grain !ield
of Giza 178 cultivar was primarily due to the increase in number of panicles/m® and
filled grains/panicle, whereas the increase in yield of Sakha 101 cuitivar could be
attributed to the increase in weight of panicle and 1000-grain weight. It could be
concluded that differential performance of the tested cultivars might be attributed to
differences in constitution of these cultivars. Regarding grain quality attributes
(Table 4), Giza 181 gave the highest values of grain length (9.13 mm). Grain shape
(3.46), and amylose content (20.31). The highest percentages of hulling (80.57),
milling (72.62), head rice (65.23), and protein (8.26) were recorded for Giza 177.
Sakha 101 had the highest value of grain width (3.42 mm). The differences in grain
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quality among the five tested cultivars might be due to differences in their growth
patterns and genetic variability and their interactions with the climatic factors. ;

1.4. Interaction effects

Means of broadcasted rice grain yield, yleld components, and some grain
quality characters were affected by the nitrogen splitting time x cultivar interaction
combined over seasons (Tables 5, 8). The interaction significantly influenced all
studied characters. Adding nitrogen in three-split dose (T;) with Giza 178 cultivar
gave the highest values for number of panicles/m? (916.0) and grain yield (8.83 t/ha).
The same N application resulted in the highest panicle weight (3,56 g) and harvest
index (46.46) with Sakha 101 cultivar, as well as unfilled grains/panicle (14.5) and
straw yield (10.46 t/ha) with Giza 181 cultivar. Splitting N in three doses (T;) with
Giza 177 resulted in the earliest heading (80 days), and with Giza 181 gave the
longest panicles (21.48 cm). However, Giza 178 had the highest filled grains/panicie
(118.75) and also the highest number of tillers/m® (1039.7) under T, treatment, while
the tallest plants (91.68 em) and the highest 1000-grain weight (29.25 g) were
obtained with Sakha 102 under T, treatment.

Applying N in three-split dose (T;) favorably affected grain yieid of Giza 178 and
significantly increased grain yield compared with the other treatments. The
superiority of Giza 178 cultivar in grain yield under T; might be ascribed to some
components of yield, especially the number of paniclesim®’. These results are in
harmony with those obtained by Abd. El-Wahab (1998) and El-Kady and Abd El-
Wahab (1899). For grain quality attributes (Table 6), Giza 177 had the highest values
for hulling (80.95%) and head rice (66.57%) under T, treatment, protein (9.34%)
under Ty treatment as well as milling (73.60%) under T While Giza 181 cultivar had
the highest values for grain length (2.42 mm), grain shape (3.57) and amylose
{20.6%) under T3 T4 and T, treatments, respectively. The highest value for grain
width (3.50 mm) was obtained by Sakha 101 with T, treatment.

2. Transplanting method
2.1. Seasonal effects

Seasonal effects on the averages of yield and its components, and some grain
quality of transpianted rice are presented in Table 7. From the results, it is evident
that most of the studied characters were significantly differed from one season to
another. Panicle weight, filled grains/panicle, 1000-grain weight, harvest index,
hulling percent and protein percent were significantly higher in the first season than
in the second one. While heading date, plant height, number of panicles/m’, unfilled
grains/panicle, straw yield and head rice percent gave significant higher values in
the second season. However, grain yields for both seasons were very close. These
results could be attributed to variations in temperature, relative humidity, and soil in
the two seasons.

2.2. Effect of nitrogen application

Table 8 shows the combined analysis of the two seasons for transplanted rice
grain yield, yield components, and some grain quality as affected by time of N
application. The results show that all studied characters except panicle length and
hulling {Jercent were significantly affected by N application. The highest numbers of
tillers/m* (652.38), panicles/m? (§51.58), in addition to, panicle weight (2.78 g), straw
yield (10.14 t/ha), grain yield (8.62 t/ha), and harvest index (45.92) were obtained
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when plants received nitrogen in two-split dose (T;). Adding N in three-split dose
{Ts) gave the highest filled grains/panicle (94.20) and 1000-grain weight (27.35 g), but
Ta resulted ithe highest plants (93.47). The superiority of the split application of
nitrogen might be attributed to the availability of N in the critical rice growth stages
as well as to the decrease in N losses due to volatilization, nitrification, and
denitrification. Similar results were reported by Badawi et al. (1990), El-Refaee
(1897), Sorour et al. (1998), and El-Kady and Abd El-Wahab (1999).

Regarding grain quality (Table 8), T, {three equal splits) resulted in the highest
grain length (8.33 mm), milling percent (71.03%) and head rice (64.69%). Treatment
Ty gave the highest grain shape (2.63) and Treatment T; resulted in the highest
protein percent (7.56%), while T, (all N amount as basal) had the greatest grain width
{3.27 mm) and highest amylose percent (18.71).

2.3. Effect of cultivar

Results in Table 9 revealed that cultivars orgmﬁcantly varied for ail studied
characters. Giza 181 gave the highest number of tillers/m” (663.44), panicle Iength
(20.40 cm), panicle weight (2.78 g), and unfilled gramslpnmcle (8.16). Giza 178, in
addition, had the highest number of panicles/m® (564.06), filled grains/panicle
(102.63), and straw yield (10.43 t/ha); but ranked second for grain yield (8.38 t/ha).
Sakha 101 produced the highest values for 1000-grain weight (29.08 g), grain yield
(8.63 t/ha), and for harvest index (46.28). Sakha 102 and Giza 177 were the earliest
cultivars (90.78 and 91.03 days, respectively). The superiority of Sakha 101 in yield
could be attributed to the high values of panicle weight, 1000-grain weight, and to
seed index. Giza 178 ranked second for grain yield and this might be due to its high
numbers of panicles/m*and filled grains/panicle. Similar findmgs were also reported
by Badawi et al. (1990) and El-Kalla et al. (1890). For grain quality traits (Table 8),
Giza 181 gave the highest values of grain length {9.14 mm), and grain shape (3.65),
while Sakha 101 had the highest grain width (3.48 mm). The highest values of
huiling, milling, head rice, and protein content were recorded for Giza 177, being
81.64%, 71.97%, 64.31%, and 7.53%, respectively. Sakha 102 gave the highest
amylose content {(19.23%). It could be concluded that Giza 177 is considered the
best for grain quality properties followed by both Sakha 102 and Sakha 101.

2.4. interaction effect

Tables 10,11 show that the interaction between time of N splitting and cultivars
was statistically highly significant for all characters under study. Applying T1
resulted in the highest number of tillers/m® (709. 4), and number of panicles/m®
(593.75) for cv. Giza 178, as well as panicie weight (3.09 g), grain yield (9.08 t/ha) and
harvest index (47.88) with Sakha 101 cultivar. However, applying N as in T to Giza
178 gave the highest value of filled grains/panicle (107.00), and to Sakha 102 gave
the tallest plants (101.68 cm). However, applying N as in T, resulted in the longest
panicles (20.99 cm) with Giza 181, the highest 1000-grain weight (29.63 g) with
Sakha 101 and the highest straw yield (10.78 t/ha) with Giza 178, The earliest
heading occurred with Sakha 102 under T,. The present results showed that T, is the
optimal combination for each of Sakha 101 and Giza 178 to produce the highest
grain yield. In general, T, with all cultivars gave the highest mean values for yield
and most of the yield components. Similar results were also reported by Abd El-
Wahab (1998} and El-Kady and Abd Ei-Wahab (1999).
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Results also revealed that Giza 177 gave the highest values of hulling {82.12%)
and protein (80.09%) under T, treatment as well as milling (74.42%) and head rice
(68.92%) under T, treatment. Giza 181 had the highest values for grain shape (3.78)
with T, and grain length (9.53 mm) with T, Sakha 102 and T3 (Table 10) gave the
highest values for grain width (3.55 mm), and amylose (19.60%).

COMPARISON BETWEEN PLANTING METHODS

The studied characters means for the two planting methods are presented in
Table 12. The t-test revealed that the differences were significant for heading date,
plant height, unfilled grainsipanicle, grain yield and percentages of head rice,
protein and amylose. However, the remaining traits significantly gave the same
values under the two planting methods. It was found that broadcasting method gave
significant higher vailues than transplanting for unfilled grains, protein and amylose
percent; while transplanting gave significant higher values for heading date, plant
height, grain yield and head rice.
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