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Abstract

Two field experiments were conducted in 1988 and 1989 sea-
sons at Al-Khadmia, Kafr El-Sheikh Governorate to study the effect of
five levels of nitrogen and three times of its application on the growth
characters of two rice varieties, namely, Giza 181 and Giza 175. Over
two seasons, Giza 181 surpassed Giza 175 in most of growth charac-
ters, while Giza 175 gave the largest number of panicles/m2. Ascending
N-levels up to 60 kg N/fed. as half of N on dry soil and the other half of
N at 20 days after transplanting significantly increased most of growth
characters. ;

The interaction between rice varieties, N-levels and its time of
application signficantly affected different growth characters under
study.

INTRODUCTION

Rice is one of the major cereal crops in Egypt. Increasing nitrogen efficiency
is one of the most important factors that limit productivity of rice varieties. Bhatti
and Khan (1981) found that application of nitrogen at transplanting or 21 days later
gave higher yields than when applied after that date. Split application gave higher
yields than single application. Reddy et al. (1986) noticed higher increase in plant
height and number of tillers when nitrogen was applied at 2 split dressing, 50% at
transplanting and 50% at panicle emergence stage than 2 equal ones, at transplant-
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ing and tillering or as single application at transplanting. Agasimani et al. (1983) re-
ported that application of 160 kg N/ha increased tillers number as compared with 80
kg N/ha. Ismail (1989) found that increasing nitrogen rate up to 60 kg N/fed. signif-
icantly increased plant height, 1000-grain weight, number of tillers,”panicle weight
and protein grain content.

Therefore, the aim of the present work is to study the effect of timing and
rates of nitrogen fertilization on growth characters of rice plants.

MATERIALS AND METHODS

Two field experiments were conducted during the two summer seasons of
1988 and 1989 at El-Khadmia, Kafr El-Sheikh, using Giza 175 and 181 rice varie-
ties to study the effect of three timing of nitrogen application namely (0.5 N on dry
soil, before transplanting "BT" and the other half at 20 days after transplanting
"AT". half of the N at transplanting and the other half at panicle initiation (PI), and
1/3 at transplanting + 2/3 N) and five nitrogen levels namely (0, 20, 40, 60 and 80
kg N/fed.) on growth characters of the previous two rice cultivars. The calcium
monophosphate (15.0% P,0c5) was added before flooding, immediately at a rate of
100 kg/fed. Nitrogen as urea (46.5% N) was added according to the previously men-
tioned timing and rates of nitrogen application.

Irrigation and inter culture operation were given whenever necessary. The
experiment was laid out in a split-split plot design with four replicates. Some soil
chemical and physical properties are given in Table 1. At the time of harvest the
following characters were measured:

. Plant height, cm

. Flag leaf area, cm?
. Number of panicles, / m?2

. Panicle length, cm

. Number of filled grain / panicle
. Spikelets sterility percentage

. Panicle weight / g

. Thousand grain weight / g.

0w N OO » A WN =

Total N, available NH, and available NO3 were determined according to Page
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Table 1. Some chemical and physical properties of the experimental soil.

295

Seasons
Properties
1988 1989
Mechanical analysis
Sand % 12.50 12.20
Silt % 31.20 31.50
Clay % 56.30 55.30
Soil texture Heavy clay
Chemical analysis
E.C. mmoh/cm at 25° 1.80 1.70
Organic matter content T.52 1.53
Calcium carbonate % 1.32 1.34
Soil pH (1:2.5) 8.30 8.10
Total N ppm 360 434
Available NH4 ppm 1.90 2.10
Available NO3 ppm 18.30 17.20
Available P ppm 19.10 18.60
Available K ppm 310 350

(1982). Available P was determined using Olsen's method (Jackson 1967). Available
K was determined using EEL flame photometer (Jackson 1967).

Data were subjected to analysis of variance according to the procedure out-

lined by Gomez and Gomez (1984). Treatment means were compared by the new LSD

of Waller and Duncan (1969).
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RESULTS AND DISCUSSION

1. Plant height (cm):

Data in Table 2 show that, in both seasons, rice varieties did not significantly
differ in plant height, meanwhile, Giza 181 was taller than Giza 175. Also plant
height was highly significant affected by the time of N-application. the application of
nitrogen in two equal portions (1/2 of N as basal + 1/2 of N, 20 days "AT" recorded
the tallest plants in the first and second seasons. While the shortest plants were
taken from the plants those received 1/3 of N at 20 days "AT" + 2/3 of N at "PI".
Also, plant height was significantly increased when nitrogen rates increased. The in-
crease in plant height due to nitrogen application may be attributed to the role of ni-
trogen in the stimulation of cell division and internode elongation (Leilah and El-Kalla
1989).

Data in Tables 3, 4 and 5 reveal that, the interaction between rice varieties
and either time or levels of N-application and the interaction between time and lev-
els of N-application had a significant effect on plant height.

2. Flag leaf area (cmz):

Data in Table 2 indicate that, in both seasons, there was a significant differ-
ence between two rice varieties (Giza 181 and Giza 175) in flag leaf area, Giza 181
recorded the highest flag leaf area, data also reveal that, flag leaf area was signifi-
cantly affected by the time of N-application. N-application as 1/3 of N at 20 days
"AT" + 2/3 of N at "PI" gave the highest flag leaf area, while adding N in two equal
portions (1/2 of N in dry soil + 1/2 of N at 20 days "AT" recorded the lowest
means of flag leaf area in the first and second seasons

Data in Table 2 also reveal that, each increase in N level up to 80 kg N/fed.
significantly increased flat leaf area. The increase in flat leaf area due to N may be
due to the role of N in the formation of the metabolites, which encourages the veget-
ative growth and increases leaf size. The previous results are in good agreement
with those obtained by El-Kalla et al. (1988) and Ismail (1989).

Data in Tables 3, 4, 5 and 6 show that, in both seasons, flag leaf area was
significantly affected by the interaction between rice varieties and either time or
levels of N-application. Also, data reveal that, in both seasons, the interaction
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Table 3. Growth characters as affected by the interaction between rice varieties
and time of nitrogen application.

Rice Time of N-application L.S.D.
Growth characters | Season
varieties T T, T3 5% 1%
1988 | G.175 82.60] 82.70| 81.89] 0.59| 0.83
Plant height (cm) G. 181 82.94| 81.13] 81.10
1989 | G.175 83.60| 82.40f 82.30| 0.50| 0.70
G. 181 83.80{ 83.50| 80.50
1988 | G. 175 22.54] 24.50| 24.81| 0.22| 0.31
Flag leaf area (cmz) G. 181 23.52| 30.38] 31.36
1989 | G.175 23.00| 24.52| 24.79| 0.20| 0.31
G. 181 24.18] 31.59] 31.56
1988 | G. 175 | 128.30|120.50] 110.7011.01 | 15.31
Filled grains/panicle G. 181 136.20| 124.40| 125.00
1989 | G.175 | 131.50{123.90] 113.30|11.11 ] 15.58
G. 181 139.20| 127.50] 127.00
1988 | G. 175 8.96] 10.05| 10-28| 0.20| 0.28
Sterility % G. 181 5.85| 6.22 6.27
1989 | G. 175 10.55| 12.44f 12.69} 0.16| 0.23
G. 181 6.39| 6.77 6.91
1988 | G. 175 3.14] 2.94| 2.64| 0.10]| 0.14
Panicle weight (g) G. 181 3.86] 3.79 3.76
1989 | G. 175 3.13} 2.88] 3.71| 0.08| 0.11
G. 181 3.89] 3.86] 3.12
1988 | G. 175 20.30| 20.02{ 19.87] 0.13| 0.18
1000-grain weight G. 181 24.53| 24.49| 24.54
(9) 1989 | G. 175 20.40| 20.11] 19.85{ 0.22| 0.31
G. 181 24.62| 24.50| 24.49

Ty = 1/2 of N in dry soil + 1/2 of N at 20 days "AT".
Ty = 1/2 of N at 20 days "AT" + 1/2 of N at "PI".
T3 = 1/3 of N at 20 days "AT" + 2/3 of N at "PI".
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Table 4. Some growth characters as affected by the interaction betewen rice varie-
ties and nitrogen levels.

Nitrogen levels L.S.D.
Rice
Growth characters | Season Okg |[20kg | 40kg | 60kg | 80 kg
variety | N/fed. | N/fed. | N/fed. [N/fed. | N/fed. | 5% 1%

1988 | G.175 | 75.80| 81.80] 83.70) 84.70| 85.80f 0.73 | 0.96
Plant height (cm) G.181 | 77.40| 80.50} 82.40f 83.70| 84.60
1989 | G.175 | 76.90| 82.20] -83.70| 84.80| 86.00| 0.57 | 0.76
G.181 | 79.10| 81.80] 83.60| 84.50| 83.40

1988 | G.175 | 17.30| 20.60] 24.60f 27.10| 28.60| 0.24 | 0.30
Flag leaf area (cmz) G. 181 17.70| 25.60] 30.50} 31.50| 35.40
1989 | G.175 | 17.60f 21.60] 25.10| 27.20| 28.80| 0.24 | 0.32
G. 181 18.10| 26.70} 31.10] 32.60| 36.90
1988 | G.175 2.38) 2.65| 279 3.25f 3.27| 0.10| 013
Panicle weight (g) G. 181 3.26f 3.67] 391 4.05| 3.97
1989 | G.175 2.47) 2.64] 296 3.02] 3.27| 0.09| 0.2
G. 181 3.33] 3.72| 3.93| 4.18] 4.02

1988 | G.175 | 18.71) 19.30] 20.54| 20.93| 20.84| 0.15 | 0.20
1000 - grain G. 181 24.21| 24.45| 42.60| 24.65| 24.71
weight (g) 1989 | G.175 | 18.86]| 19.27} 20.57| 20.97| 20.94| 0.18 | 0.24
G. 181 | 24.19| 24.48| 24.58| 24.72| 24.72
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Table 5. Some growth characters as affected by the interaction betewen time of ni-
trogen application and nitrogen levels.

Time Nitrogen levels (kg N/fed.) L.S.D.
of N-

Growth characters | Season | applica- 00 20 40 60 80
tion kg kg kg ka kg 5% 1%

T 75.70| 81.10] 84.10| 85.50| 87.10
1988 T, 76.80| 80.80] 82.80| 83.90| 85.00f 0.89 1.19
T3 77.30] 81.50} 82.20| 82.80} 35.50
Plant height (cm)
L 76.70| 82.10] 85.00] 86.60] 88.10
1989 T 77.20| 81.30] 82.80| 83.90] 82.10| 0.70 | 0.94
T3 80.20| 82.70] 83.10| 83.60| 84.00

T 16.60| 20.50] 23.50| 24.50| 26.60
1988 TZ 16.90] 24.50] 27.40| 29.40| 34.30| 2.24 3.28
T3 16.60| 24.90{ 29.50} 32.30| 34.30
Flag leaf area (cmz)
T 17.90| 21.70f 24.40| 25.70| 27.90
1989 T, 18.00| 25.60f 29.10]| 31.50| 35.80| 2.24 3.25
T3 17.60| 25.20] 30.80| 32.40| 34.70

T 104.80|117.60| 136.20]151.90}150.90
1988 Ty 105.80|116.60{ 123.40|137.20{131.30| 3.36 | 4.47
T3 101.90|112.70{ 118.50|128.30| 125.40
Field grains/panicle
T 107.70]120.10| 139.20]155.20| 154.50
1989 Ty 108.00§117.10f 126.20|140.70{134.30| 3.45 | 4.53
T3 104.00|115.10{ 121.70}131.20} 128.70

T 675] 7.06| 7.44] 767] 8.0
1988 | T, 671} 7.72| 830] 879 9.14| 030 | 039
T3 673| 796| s.42| so9s| 932
Sterility %
T 7.11| 7.44| 783] 808 8.47
1989 | T, 7.02| 798| 870] 9.24] 9.60| 0.23 | 031
T3 7.02| 832] 894] 938 9.80

Ty = 1/2 of Nin dry soil + 1/2 of N at 20 days "AT".
Tp = 1/2 of Nat 20 days "AT" + 1/2 of N at "PI".
T3 =1/3 of N at 20 days "AT" + 2/3 of Nat "PI".
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Table 6. Some growth characters as affected by the interaction betewen rice varie-
ties, time of nitrogen application and nitrogen levels.

Nitrogen levels (kg N/fed.) LS.D.

Rice
wth | Seasonlvarie- | Treat- [ 00 | 20 | 40 | 60 | 80
ties ment kg kg kg kg | kg 5% 1%

¢17s | T, | 17:80| 2450| 28.10] 30.60] 34.60
5 15 | 17.50| 24.70[ 26770| 3270 33.80| 0.46 | 0.59
198

6181 | Tp 1660 26.40| 32.30| 3530 41.80

ix il 1, | 17.90] 21.70| 24.40| 25.70 27.90
(em®) G175 | T 18.00] 25.60| 27.10] 31.50| 35.80
T§ 17.60| 25.20| 30.80| 32.40| 34.70| 0.24 | 0.56

1989
G181 | T, | 1800| 27.90| 33:60| 33.80| 24.40

6175 | T, |430.00] 525.00] 512:50(537.50) 530.00
- 474,00} 505.00] 512.50|537.50{517.50| 1.41 | 1.87
1

6181 | T |367.50] 400.00] 417.50430.00| 425.00

Ho. ot panicies Ty | 424.50] 512.50] 567.50 [605.00{ 600.00
6175 | T, |467.50|505.00| 530.00 [530.00|542.00
i 15 | 475.00{ 505.00] 512.50 [550.00{530.00| 1.21 | 1.61
T, | 372.50] 450.00] 424.50 [605.00| 537.50
G181 | T, |317.50]405.00| 430.00[442.50(437.50
T | 355.00{ 400.00f 417.50 [417.50|405.00
Ti 779 895 9.09] 9.37] 1011
6175 | Tp 7.81| 899 10.40f 11.23] 11.81
- 35 7.63| 9.69| 10.57| 11.46| 12:05| 029 | 0.39
Ty s71| 567l 579 579 6.09
a181 | T, 561| 645 612 636 6.46
15 583| 6.23| 626 6.4 659
Sterllity % T 8.22| 889 9.55| 9.78f 10.55
G17s | T, 810 9.85| 10.94| 11.89| 12:44
1 8.03| 1067| 11.13| 11.96 12.96| 023 | 030
1989
T 6.05| 5.89] 6.11| 628 6.39
6181 | Tp 593| 638] 646| 659 577
i 6.02| 628 6.74| 680 691

G. =Giza
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among rice varieties, N-levels and time of its application had a marked effect on flag
leaf area. The highest value was recorded from Giza 181 when fertilized with 80 kg
N/fed. added as 1/3 of N 20 days "AT" + 2/3 of N at "PI".

3. Number of panicles /m2:

Data in Table 2 show that, rice varieties significantly differed in numbers of
panicles/mz, in both seasons, Giza 175 surpassed Giza 181 in number of panicles/
m2. Data also, reveal that, timing and levels of nitrogen application had a significant
effect of panicles/m2 in the two seasons. Adding nitrogen in two equal portions, 1/2
of N in dry soil + 1/2 of N at 20 days "AT", recorded the highest number of pani-
cles/m? followed by the treatment of 1/2 of N at 20 days "AT" + 1/2 of N at "PI"
and treatment of 1/3 of N.at 20 days "AT" + 2/3 of N at "PI". On the other hand,
data in Table 2 indicate that 60 kg N/fed. was more efficient for producing the high-
est number of panicles/m2 . The increase in number of panicles/m?- by increasing N-
levels may be due to the beneficial effect of available nitrogen on growth and devel-
opment of panicles. Similar results were reported by Mahrous et al. (1986) and Is-
mail (1989). .

Data in Table 6 indicate that, the interaction between rice varieties, N-levels
and time of N-application was significant with respect to number of panicles/m2 in
both seasons.

4. Panicle length (cm):

Data in Table 2 show that, the rice varieties did not significantly differ in
panicle length in both seasons, data also indicate that, timing and levels of N-
application had a significant effect on panicle length in both seasons.

5. Number of filled grains/panicle:

Data in Table 2 indicate that, the highest numbers of filled grains per panicle
were obtained from Giza 181 cultivar in both seasons. While Giza 175 produced the
lowest number of filled grains/panicle. Data also reveal that, number of filled
grains/panicle was significantly affected by time of N-application in both seasons.
N-application in two equal portions 1/2 of N in dry soil + 1/2 of N at 20 days "AT"
gave the highest number of filled grain/panicle, while 1/3 of N at 20 days "AT" +
2/3 of N at "PI" produced the lowest one.
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Data in Table 2 reveal that, increase in N-levels up to 60 kg N/fed. signifi-
cantly increased number of filled grains/panicle. These results are in harmony with
those obtained by Aly et al. (1984) and Ismail (1989).

Data in Tables 3 & 5 indicate that, the interaction between time of N-
application and either rice varieties or N-levels had a significant effect on number of
filled grains/panicle in both seasons.

6. Spikelets sterility percentage:

In both seasons, data in Table 2 indicate that, sterility percentage was signifi-
cantly differed in the two rice varieties. On one hand, the sterility percentage was
significantly affected by the time of N-application, the treatment (1/3 of N at 20
days "AT" + 2/3 of N at "PI") recorded the highest sterility percentage while the
treatment (1/2 of N in dry soil + 1/2 of N at 20 days "AT" recorded the lowest one.
On the other hand, the sterility percentage was significantly affected by N-levels,
each increase in nitrogen rate up to 80 kg N/fed. markedly increased spikelets ster-
ility percentage. Similar results were obtained by Badawi and Mahrous (1985).

Data in Tables 3, 5 and 6 indicate that, the interaction between time of N-
application and the rice varieties had a significant effect on sterility percentage. The
interaction between time of N-application and N-levels was also significant. Again,
the interaction between rice varieties, N-levels and time of N-application had a sig-
nificant effect on sterility percentage. Sterility pércentage recorded its maximum
from treatment including Giza 181when fertilized with 80 kg N/fed. added in 2 equal
portions, 1/2 of N in dry soil + 1/2 of N at 20 days "AT" in both seasons.

7. Panicle weight (g):

Data in Table 2 in both seasons indicate that, panicle weight value was signifi-
cantly affected by either time of N-application or N-levels. The highest values of
panicle weight were obtained with treatment (1/2 of N in dry soil + 1/2 of N at 20
days "AT") while the lowest ones were obtained with treatment (1/3 of N at 20
days "AT" + 2/3 of N at "PI"). Data also reveal that the N-level as 80 kg N/fed. did
not induce an increase in panicle weight compared with 60 kg N/fed. Similar obser-
vations were reported by Niao (1987) and Ismail (1989).

Data in Tables 3 & 4 show that, panicle weight value was significantly affect-
ed by the interaction between the rice varieties and either time of N-application or
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N-levels in the two seasons under study.

8. 1000-grain weight (g):

Data in Table 2 show in both seasons that, 1000-grain weight was markedly
different for the two rice varieties. Giza 181 cultivar surpassed Giza 175 in this
trait. Data also reveal that, 1000-grain weight was significantly affected by the
time of N-application, the highest values of 1000-grain weight were obtained with
treatment (1/2 of N in dry soil + 1/2 of N at 20 days "AT", while the lowest ones
were obtained with treatment (1/3 of N at 20 days "AT" + 2/3 of N at "PI").

As regards of the N-levels, 1000-grain weight was significantly increased as
N-levels increased. The highest values of 1000-grain weight were obtained by 60 kg
N/fed. Similar results were in agreement with those obtained by Lielah et al.
(1988).

Data in Tables 3 & 4 reveal in both seasons that, 1000-grain weight was sig-
nificantly affected by the interaction between rice varieties and time of N-
application. The highest 1000-grain weight was obtained from Giza 181 when nitro-
gen was applied as (1/2 of N in dry soil + 1/2 of N at 20 days "AT"), while the low-
est ones obtained from Giza 175 when nitrogen was added as (1/3 of N at 20 days
"AT" + 2/3 of N at "PI").

Also, in both seasons, 1000-grain weight was markedly affected by the inter-
action between rice varieties and N-levels. The highest 1000-grain weight was ob-
tained from Giza 181 when fertilized with 60 or 80 kg N/fed.
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