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utilization of added nitrogen. Hall et al. 
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decrease the number of filled 
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another at 

in the ca~e of r;-,ediurn 

Abichandani and 
Yctriety \Vhich rcc.eived 

as 
transplanting. These 

elusions cannot be drmv2 since factors other Lhan 

Chandraratna et al. 

but not the number of 

·ranaka et al. (1959a) stated that 
initiation tends to increase the number of tillers and 

development panicle initiation to 
filled grains per panicle. They also noted tl1at 

increase the 1, weight. 

fertilizers 

stages. 
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increased the number of 

from to panicle 
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absorbed after tends to 

In a direct-sowing experiment, Yanagisawa et al. (1967) observed that applied 
at initiation or at flowering reduced the rate of senescence of the lower 
probably as a rc,,ult of a reduction in the amount of 
the lower to the upper le<lves. 

that was translocated from 

* _"\grono1nist nnd Research -'-<\ssistants, respectively~ The International Hice Research Institute, 
L.,os BanOs, Lagunn (1\Jail address: P. 0. Box 583, ?vianjla\ I_);hilippiEes. 



and 

be \vhen the internode 
5th and 6th of 2 mm, 

stage. Sims (1965) aho fou:1d that low rat<:s of 
when applied in a dose just before 

under conditions of high soil 

such as 

with the 
bet\veen 

tG the 
effective 
observed 

:o.tages of crop growth, or not at all in the case of varieties similar to Bluebonnet 50. 
Matsushima (1964) cited several studies on the nitrogen requirement of the rice plant 

at different stages. These included those concerned with the effect of time of 
application on the trend and level of dry matter production et al., 1959a; Yanagi
Sa\va et al., leaf color and leaf senescence 1959; !{all et al.J 1967; Y.,.anD.gi~ 

sav,·a et al., 1967), nutrient 195i; Hall, 1960; Tackett, 
and plant characteristics including 
Tackett, 1962 ; IRRI Annual 

and 

At The International Rice m the Philippines, late of 
the found suitable for types with tall 

and weak straw. lodging which prevented proper grain for, 
mation. In the case of the short and stiff,stravved and hence, lodging-resistant varieties, the 

yields were obtained vdKn the nitrogen was applied at the maximum tillering and 

concentration of 
applied at the booting 

both there 
content) in the \Yhen the 

The efficiency of different times of application can be dder-
mined by tracer element techniques. In conducted by Yanagisawa et al. 
(1967), the nitrogen applied 15 before heading was 559{) utilized: at flowering, 49%; 
at tillering, 34%; and at transplanting as a basal dressing, 7%. In another study, the 
application of two-thirds of the at transplanting and the remaining one-third at the 
booting stage gave a higher than when the entire aGwunt was 
applied at transplanting (38% ), or when topdressecl at the tillering stage . Other 
studies showed that 18% N" was absorbed w·hen the nitrogen was topclressed at maximum 
tillering, and 45% when topdressed at the stage (Patnaik ::md Broadbent, 1967 ; 
Patnaik, 1965). 



JVIatreials and methods 

sen.t 
IRRI while the latter 

In the season, an1ount \Va:.~ 

111 a dose three doses at various corn
binations on the 
tillering stage., panicle 1n1t1ation stage, stage, 
topdressings were made when 1nore than 50% of the 
stage. 

In IRS were fertilized 

stagc1 1naxi1nurn 
Table The 

growth 

to H ·4 wa:; les,i m season 
attempt to minimize caused luxuriom: The nitrogen applica· 
tions at transplanting were made before the field harrowed and levelled. Top· 
dressings of were broadcast either drained that were immedia · 
tely reflooded after application (drained) or on fields water 5 em deep 

A split-block design was used in both seasons ~with the variety as the mam plot, the 
time o£ application as the and the water condition as the Each treat-
ment \Vas thret.-:: times. I)lots \vith the. sarr1e \Vater 1nanagement antl 
\Vere arranged in a block io iacilitate and 

In five of the treatments, part of the fertilizer was added m the form of N"-labelled 
(NH,),SO,, 1. 2c% atom excess. This labelled fertilizer, which corresponded to the proper 
nitrogen rate, was to a 1. 6 sq m area within a treatment plot. These small area;,: 
were enclosed in metal sheets pushed down to the sole to prevent the lateral movement 
of fertilizer in the soil. In the case o± the drained treatments, the N 15 plots were reflooded 
by pouring the water directly but into the ;;;mali plots to prevent the fertilizer in the 
main treatment plot from entering. 

Four to six 21-day·old seedlings per hill were m straight ro\vs 20 x 20cm aparL 
Herbicides and insecticides were applied for weed and insect control. 

The height and tiller number of the plants were recorded at the maximum tillering and 
panicle initiation stages, \\~hich were about 30 and 65 days after transplanting, respectively. 
The sequence and degree of lodging were observed closely. The nitrogen content of the 
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the amount of and the 
of the crop. The 

nmnbt'r and 

content of the leaves \Yt~re 

co;·nponents 

harvest. 

l'hc extent of fertilizer utilization \vas deter1nined 
for content,~ and a 

moisture and the 
were taken 

of the N 1'-trcotecl 

the distillate \Vholc 
~ent in the Institute of and Chemical Hesearch m for 

The 1968 crop c>eason 1vere conducted m two 
iarrn which has 

Center in Nuevea Ecija 
matter, L 5%, total N 0. 08%, CEC 

at the Institute 

montmorillonite). The varieties used were IR5 and with N"-labelicd ~11nn1onium sulfate 

_.--\ total of 120 and 

made 'lvhen the 
as the 1nain 

cated three times. The 

and non-labelled ammonmm sulfate 
\vere t:onducted in 

N 
before final 

ohser\-ced \Vere similar tu those 1n the 1967 

Results and discussion 

1.vere 

witi1 

'"""T'1 ~ 

1 ne data on 

rice to 

tc; n:easurc the response of 
under t'I~'~To vvater n:ana,v:e~tlcni systerns are sho\vn 

in Table l. 
Dry season. 

T'he obtained under the t\VO \'\Tater n1anage1nent sy:~tcrns \Vere not 
different. It has bee'n observed that nitrogen 

surface may cause the loss of some (\Ekkelsen et al., 
nitrification and consequent denitrication of the arrtmonium-N forms 

experiment, the were made when the 
so that the amount of absorbed the plants \\'ere greater 
nitrification and denitrification. This could be the reason the \Verc not unfavora-

affected. 
H-4 gave a significantly higher vvhen given no than wben 60 

="J was applied in a dose before the last harrowing. The highest 33:1 
was obtained when 60kg/ha N was applied in split dosesat 

booting. H-4 lodged of nitrogen level, with earlier 
initiation and at 

of the fertilizer 
resulting in early lodging and in a higher percentage of grain sterility. The utilization of 
="J 15 -labelled the grain and straw was 12 to 15% 'Nhen the fertilizer was 

appiied late than Yvhen 
tion N-labellecl 

early (treatments 3 to 5, Table 2). The percentage of utiiiza
was high at the panicle initiation stage. Similar values were obtained 

'vith 30 and ha N 15-labelled nitrogen, indicating that the later the the 

higher the percentage of recovery. 

Wet season. 
IR 8 gave significantly higher with added nitrogen, irre~pective of time of applica-
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Table 1. Effect of two water management systems and time of nitrogen application on the grain 
yield of H-4 in the dry season and H-4 and IRS in the wet season. IRRI, 1967. 

(Grain yield (kg/ha) at 14% moisture) 

Wet season 

\Vater management 

ment Time of application+ Continuousiy Drained before 
no. 

2 
3 
4 
5 
6 
7 
8 
9 

10 

a b c d 
·-~ Ck!i/ha 

0 0 0 0 0 
60 0 0 0 0 
0 :10* 30 0 0 
0 0 30* 30 0 
0 0 0 30* 30 
0 20 20 20 0 
0 0 20 20 20 
0 20 20 () 20 

45 0 () 0 15* 
45 0 15* () 0 

Mean (water management) 

Analysis of variance (dry season) : 

5159 
3411 
5011 
594:l 
5859 
5344 
5972 
5979 
5163 
462S 

5491 

4453 
6333 
6003 
6093 
5911 
6025 
4695 
4SS7 

5550 

flood eel 

H-4 

2199 2531 
51 SO 19S3 
5090 1979 
46S1 2483 
429S 2SSS 
4991 1491 
4470 2620 
507:3 2765 
492:3 2295 
4964 1915 

- ----~ 

4999 2304 

Analysis of variance (wet season) : 
Al s. e. LSD(5%) CV(X)% s. e. 

'Water management (\V)n.s. 
Treatment mean (T)* 
T X W meann. s. 

B' 
Water management (W)n. 
Treatment mean (T)** 
T1 vs T2* 
T X \V mean 

236 
320 
296 

2:-16 
335 

296 

-· 
971 

-"--

-
995 
·-
-

a last harro\ving 
b maximum tillering 

c panicle initiation 
cl hooting stage 

A 1 An a! vscs exclude treatments 1 and 2. 
B2 Analyses include treatments 1 and 2. 

21 
14 
9 

21 
14 

9 

e heading stage 

Variety IRS-Treatment mean (T)** 227 
Treatment x water 

management"· s. 146 
Variety H-4-Treatment (T)n. 306 

Treatment x water 
management :l16 

Duration (days) 1 IR8=11S 
H-4= 1:30 

* N 15-labelled ammonium sulfate 
Half the rate for H-4 (total 30 kg/ha N) 

reflooclcd 

IRS 

5013 
4S20 
4038 
5155 
43S9 
4SSO 
5257 
5443 

4S11 

LSD(5(){,) 
674 

H-4 

2277 
2:395 
3000 
2169 
2738 
2515 
230:-l 
21Sl 

2447 

] . . , ,, 

2:~ 



-,}./ere no 

H-4, a tall and weak-strawed Ceylonese va.riety (right), 
lodged beayily prior to rnaturHy without fertilizer. 
while IRS, a short stiff-sira,-,·ed indica n::riety(le:ft) 
remained erect until harvest with 60 kg;ha ::-1 added 
nitrogen. nun, 1967 wet season. 

either in split doses, 
at the booting or heading stage. 
under all treatm.ents then they 
I-h1 and IRS had similar tiller 

100 grains, but the former variety 
fewer sterile \vhen 

'--unounts of the fertilizer Y\"ere absorbed 
showed that varying 

stnges. For H-4, up to 55% of 
v;as absorbed from the time of at the maximum 

stage. The value decreased as the crop matured and the older 

Table 2. Effect of time of nitrogen application (mean of two water 
management systems) on the utilization of added fertilizer 
(N15) by the grain and straw of H-4 and IR 8. IRRI, 1967 
crop seasons. 

-Treatn1ent 
no. 

') ,_;-

+ 
5 
9 

10 

Mean 

48 
45 

N-rate for H-4 m the wet season was 
only 1/, of the rate applied to IRS. 

')~ 
~>;) 

47 
41 
56 
71 

VVet season 
H-41 

15 
31 
34 
40 
26 



greater arnounr 

stage 7 but 

at the 

Table 3. Chlorophyll content of leaves of two Yarietal types as affected 
by time of nitrogen application, lRRI, 1967 wet season. 

T"reat
nlent 

H-4 
IRS 
H-4 
IRS 

H-1 
IRS 

-b H-4 
IRS 

5 H-4 
IRS 
H-4 
IRS 

7 H-4 
IRS 

8 H-4 
IRS 

9 H-4 
IRS 

10 

* Leaves no. 2 and :3 

\ 1!axiinuin 
t illering 

0. <'18 
0.55 

0.61 

0.63 
0.57 

Chlorophyll in leaves* (%, oven-clry basis) 

Panicle 
1nitiation 

cf. 38 
0.40 
0.54 
0.45 
(\.51 
0.51 

0.55 
0.45 

0.47 
0. ,14 

Grcm·th stage 

Booting 

0.26 
0. 

0.53 
0. 34 
0.47 
0.41 
0.50 
0.35 

0.4S 
0.37 
0.41 
0.30 

0.37 
0.2S 
0. ,15 
0.36 

}leading 

0. 82 
0.34 
0.44 
0.32 
0.62 
0.29 
0.88 
0. 35 
0.70 
0. 32 
0. 72 
0.29 

0.68 
0. Cl4 
0. 53 
0.29 
0.51 
0.26 
2. 53 
0.28 

fr Jm the top until harvest and flag leaf at harvest. 

1---lGrvcst 

0. 19 

0.15 

0. 20 

0.24 

0.33 

0.23 

0.27 

0.24 

0.21 

0. li 
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Table -i. Effect of time of nitrogen application on the grain yield and 
some components of yield of IR 8 and IR 5 when grown on 
Maahas clay soiL 1968 dry season. 

Treat- Time of application 
ment 
no. 

(kglha N) 
0 0 0 0 0 

2 120* 0 0 0 0 

3 0 60* 601' 0 0 

4 0 0 60* 60* 0 

5 0 0 0 60* 60* 

6 90* 0 30* 0 0 

7 90* 0 0 0 30* 

8 0404040 0 

9 0 0 40 40 40 

10 0 40 40 0 40 

11 60 0 30 30 0 

12 60 0 0 30 30 

Mean (variety) 

Time of application 

5498 

7712 

6408 

7302 

6248 

7124 

7560 

5721 

6544 

d 

bed 

ah 

bed 

ab 

a 

eel 

Panicle 
(no)m2) 

425 

400 

450 

475 

400 

375 

350 

375 

350 

400 

375 

400 

IR 5 

Panicle 
\Veight 

0 ') 
.J, ,) 

2.9 

2.4 
2 '0 .J 

2.6 

2. 3 
2.6 

2.4 

2.6 

2.6 

2.6 

Unfilled 
grains 

6 

14 

9 

10 

6 

14 

10 

7 

8 

4 

10 

Grain/stra•x 
ratio 

0.9 

1.2 

1.4 

1.2 

1.1 

1.1 

1.3 

1.4 

1.2 

1.1 

1.1 

1.2 

Treat
ment 
no. 

a b c d e 
i Grain 
' yield 

Statis
tical 

Signi
ficance• 

Panicle 
(no./m2) 

Panicle Unfilled 
weight grains 

Grain/stra\v 
ratio 

Grain 
yield 
(mean) 

2 

3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

---(kg/l1a) ___ C5%)_____ ___ - (gT 
0 4090 d 250 2. 4 

120* 0 0 0 0 

0 60* 60* 0 0 

0 0 60* 60* 0 

0 0 0 60* 60* 

90* 0 30* 0 0 

90* 0 0 0 30* 

0 40 40 40 0 

0 0 40 40 40 

0 40 40 0 

60 0 :30 30 

60 0 0 30 

Mean (variety) 

7570 

6696 

4802 

5848 

7366 

6352 

7022 

6510 

7338 

7374 

6538 

6458 

a 

abc 

c 

d 

ab 

be 

ab 

abc 

ab 

ab 

abc 

400 

350 

325 

300 

325 

325 

325 

325 
300 

325 
350 

325 

3.2 

3.2 

3.0 

2.9 

2.8 

2.8 

3.3 
3. 3 

3.2 

3. 1 

2. 5 

3.0 

(%) 
18 

14 

22 

21 
13 

20 

12 

29 

15 

15 

21 

13 

18 

1.0 

0. 8 
0.8 

0. 7 

1.0 

0.8 

0.8 

0.8 

1.0 

1.0 

1.0 

1.0 

0.9 

a last harrowing b maximum tillering stage c panicle initiation stage 

d booting e heading 

*N 15-labelled (NH4) 2S04 applied to IR.5 only 
s means marked with the same letter are not significantly different at the 5% level. 

(kg/ha) 
3961 

7212 

7167 

5722 
5673 

7539 

6380 

7162 
379 

7231 

7467 

6129 



Table 5. Effect of time of nitrogen application on the grain yield 
and some yield components of IR 8 and IR 5 when grown 
on Maligaya soil. IRRI, 1968 dry season. 

Treat· Time of applieation 
ment 
no. 

a b c d e 

---- (kg/ha--Fr) __ _ 

1 0 0 0 0 0 

2 120* 0 0 0 0 

3 0 60* 60* 0 0 

4 0 0 60* 60* 0 
5 0 0 0 60* 60* 

6 90* 0 30* 0 0 
7 90* 0 0 0 30* 
8 0 40 40 40 0 

9 0 0 40 40 40 

10 0 40 40 0 40 

11 60 0 30 30 0 

12 60 0 0 30 30 

Mean (variety) 

Treat· Time of application 

Statis· 
Grain 
yield 

tical Panicle 
signi· (no./m') 
ficance• 

--(kg-ll1a) ___ c 5%5 
4869 e 

8363 be 

9024 ab 

7712 cd 

5:397 e 

9268 

8444 b 

8374 

7389 

9021 

8563 

7339 

7814 

be 

ab 

ab 

Statis-

c\ 

d 

375 

525 
450 
425 
400 

550 

500 
425 
400 

425 

475 

500 

450 

IR 5 

IR 8 

Panic!:: 
weight 

2.4 
2.6 

2.2 
2.1 

2.0 
2.0 

2.0 
2.2 
2. 7 

2.1 

2.0 

Unfilled 
grains 

11 

16 

14 

10 
1 .,, 

8 

18 

17 

10 

11 

10 
1:{ 

81 

Grain/straw 
ratio 

1.1 

0.8 

LO 

1.3 

1.1 

1.0 

0.9 

1.1 

1.4 

1.2 

1.1 
0.9 

1.1 

ment 
no. Grain 

yield 
tical Panicle Panicle Unfilled Grain/straw Grain 

yield 
(mean) a b c d e signi· (no./m2) weight grains ratio 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

120* 0 0 0 0 

0 60* 60* 0 0 

0 0 60* 60* 0 

0 0 0 60* 60* 

90* 0 30* 0 0 

90* 0 0 0 30* 

0 40 40 40 0 

0 0 40 40 40 

0 40 40 0 40 

60 0 30 30 0 

60 0 0 30 30 

Mean (variety) 

7465 

8279 

7070 

6790 

7607 

7429 

7585 

7082 

8501 

8196 

7558 

7388 

ficance• 

de 

ab 

a 

de 

e 

bed 

de 

cd 

de 

abc 

cd 

475 
450 

350 

400 

525 

500 

400 

350 

425 

450 

550 

425 

a last harrowing b maximum tillering stage 
cl booting stage e heading stag<! 
*N15-labelled (NH4),S04 applied to IR5 only 

2.4 

2.9 

2.2 
2.0 

2.3 

2.2 
2.2 
2.0 

3.0 

2.4 
2. 1 

2.3 

11 

23 

21 

8 

16 

7 

23 

24 
12 

15 

10 

16 

0. 7 
0.8 

1.2 

1.1 

0.8 

0.7 
1.0 
1.3 

1.0 

0.9 
0.8 

0.9 

c panicle initiation stage 

s means marked with the same letter are not significantly different at the 5% level. 

7914 

8652 

7391 

6094 

8438 

7936 

7980 

7236 

8761 

8380 

7448 
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content of the leaves and the yield of H-4 as the latter seemed to be controlled more by 
Leaf color by itself may not be a satisfactory indicator of the productivity of the 

plant since it can change throughout the growing season and is not always related to an 
increase or a decrease in yield (Hall, 1959). 

The results obtained from the field experiments conducted in two locations during the 
196S crop seasons two improved varieties and N 15-lahelled fertilizer are summarized in 
Tables 4 through 9. 

Dry season. 
The highest yield of IRS (7, 700kg/ha) was obtained with treatment 6 in which the 

nitrogen was applied in two doses, two-thirds at planting time and one-third at the panicle 
initiation stage. Besides the control, the lowest yield was obtained with treatment 5, in 
which a split application of nitrogen was made at the booting and heading stages. All 

which received added nitrogen gave significantly higher yields than the no-nitrogen 
4). 

the highest 570kg/ha) was obtained with treatment 2, in which 
the entire amount of nitrogen was applied before the last harrowing (Table 4). This yield, 

was slightly higher than that obtained with treatment 6 (7, 366kg/ha), Beside 
the control, the lowest of IRS was obtained with split of nitrogen at the 
panicle initiation and booting stages 4). The difference in yield between the 
control and treatment 4 was not significant apparently because at the early growth stages 
there was insufficient soil nitrogen for adequate tiller production, thus reducing the number 
of potential panicles. 

The yields of IRS and IRS under the same treatments were not statistically different 
except in treatment 4 in which the former gave over 1, SOOkg/ha more grain than the 
latter. This difference appeared to be related to the significantly greater number of panicles, 
higher grain-straw ratio, and lower percentage of unfilled grains of IRS. IRS had a slightly 
greater panicle weight, but this was not enough to compensate for its lower number of 
panicles and higher percentage of unfilled grains (Table 4). 

The plants grown at the Maligaya Center gave higher mean yields than those grown 
at the Institute. The control plots at Maligaya gave about 1, OOOkg/ha more grain than 
those at the Institute. The highest yield obtained at :Maligaya (9, 268kg/ha, with IRS) was 
over 1, 500kg/ha more than the highest obtained at the Institute farm (7, 712kg/ha) (Table 
5). It also marked the first time in which a yield of over 9, OOOkg/ha was obtained at this 
experiment station. The higher yields at Maligaya may be attributed to the higher solar 
radiation and the longer sunshine hours there, especially during the later crop growth 
stages. During the last three months of crop growth (April, May, and June), the solar 
radiation recorded at Maligaya (14, SOO, 16, 500, and l'i, OOOg-cal-cm-') was consistently 
higher than that at the Institute farm (13, 10L 12,149 and 10, 952g-cal-cm- 2). 

Statistical analysis showed that treatments 6, 3, 10, and 11 gave better yield results 
as a group than treatrnents 4, 9, and 12 also as a group. Among the nitrogen treatments, 
the lowest yields of IRS and IRS were obtained with treatment 5, in which the nitrogen 
was topdressed at the booting and heading stages. 

The results from Maligaya indicate a fast rate of nitrogen exhaustion in the soil. 
Topclressecl nitrogen can apparently sustain the plants for only a short period, possibly 
because it is absorbed rapidly by the plants during the metabolic processes the efficiency 
of w hieh is enhanced by the high solar energy in the dry season. Preliminary results indi
cate also that ammonium fixation is higher in the soil at Maligaya than in the Maahas 
day soil at the Institute. 

An examination of the yield component data reveals that the plants in the treatments 
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without a basal application of fewer than tho:3C in the 
treatments with a basal application. The treatments 'sith 

had a fewest panicles. 

Treatment 
no. 

3 
4 

5 

6 

7 

\lean 

------------

matter and nitrogen contents of the increased 

Table 6. Effect of time of nitrogen application on the utilization of 
added fertilizer (N15) by the grain and straw of IR5. IRRI 
and Jl.faligaya Rice Research and Training Center. Nueva 
Ecija 1968 dry season. 

Grain 

31 

26 

35 

27 
23 

28 

Utilization of added nitrogen (%) 

IRRI 

Straw Total 
~-~-,---~~-~--~· 

10 33 
18 49 

25 51 

22 57 
1') 
"~ 39 
1'7 
d 40 

17 45 

Grain 

15 

'2.7 

35 

20 

/o8 

\1aligaya 

;-,tnrw 

20 

14 

Table 7. Effect of time of nitrogen application em the grain yield 
of IRS and IR5 grown under flooded condition. IRRI. 1968 
wet season. 

Total 

24 

41 

48 

64 

41 

Treat~ Time cf application Variety Stn tistical 
nl<::·nt 
no. a 

0 

" 80* 0 

3 0 t10* 40* 0 

4 0 0 40* 40* 

5 0 0 0 40* 

i3 60* 0 20* 0 

7 60* 0 0 0 

8 0 27 27 27 

9 0 0 27 27 

10 0 ?~ _, ,;_, 

"'' 0 

11 40 0 20 20 

12 40 0 0 20 
----~----~-- ----------------- -----~ ~ --·--

Mean (variety) 

a last harrowing 
b maximum tillering stage 
c panicle initiation stage 
d booting stage 

e heading stage 

0 

0 

0 

0 

27 

27 

0 

20 

5599 5102 

5711 5375 55"13 ab 

5543 5147 5345 ab 

5381 5213 .3296 b 

5839 5600 5719 a 

5623 6380 5502 ab 

5431 5227 5330 ab 

5449 5730 5590 uh 

5663 5639 5651 ah 

5791 5265 3628 ab 

5670 5335 3503 ab 

5488 5280 

1 ::'v1eans followed by the same letters are not significantly 
different at the 5% level using Duncan's multiple range 

test. 
~::--; 15 -lalk:lled (NH4) 2S04 applied to IR5 only, 
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the \Vhich at the 
stages 
content, 

5, 9, had the content, and therefore protein 
and strm-v ·while greater amounts of matter -Nere 

harvest the treatments \Vhich included basal applications of nitrogen 
7. More was from the soil at harvest in the treatment m 
which the late. 

In both 5 at the 
highest utilizatian of added 6). As the 

(treatment 2) shmved a lower 
trogen applications 4, 

late m 
n1i·rn,C1P·n WaS found 

in greater amounts m treatments with nitrogen and after 
initiation. 

The considerable difference in the total utilization of nitrogen m treatment 2 
Institute and as to that at Maligaya shows the low level of nitrogen m the Mali-
gaya crop, especially at the later 
gaya crop probably was returned 

Wet sason. 
The wet season 

cultural practices were followed. 

stages. The nitrogen utilized earlier 
soil in the form of dead 

had the the season test. ancJ. snn1iar 

Table 7 shows the of IRS IRS at the Institute farm. The mean 
yield of the varieties was obtained \Vith a application of nitrogen, two-thirds at 

Table S. Effect of time of nitrogen application on the grain yield 
of IRS and IR5 grown under flooded condition. Maligaya 
Rice Research and Training Center, Nueva Ecija, 1968 wet 
season. 

Treat· Time of application IRS m.5 

ment 
no. a b c cl 

1 0 
2 80* 0 0 

3 0 40'' 40* 0 

4 0 0 40* 40* 

5 0 0 0 40* 

6 60* 0 20* 0 

7 60* 0 0 0 

8 0 27 27 27 

9 0 0 27 27 

10 0 27 27 0 

11 40 0 20 20 

12 40 0 0 20 

Mean ( variesy) 
-·------~-~---~~--~--. 

a last harrowing 
b maximum tillering stage 
c panicle initiation stage 
d booting stage 
e heading stage 

e 

0 
0 
0 

40* 

0 
20* 

0 

27 
27 

0 
20 

ab 

5228 be be 

5487 ab 4779 abc 5133 
4463 d 4478 abc 4470 
5784 a 4921 ab 535:3 
5601 ab 4615 abc 5108 
5125 be 4316 c 4721 
5328 abc 4998 a 5163 
4926 cd 4435 be 4680 
5847 a 4817 abc 5832 
5493 ab 4981 a 5237 

4568 

Means followed by the same letters are not significantly 
different at the 5% level using the Duncan's multiple 
range test. 

*N 15-labelled (NH4) 2S04 applied to IR5 only. 
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and one-third at initiation (treatment this ~:reatn1ent \vas signifi ~ 
better than only t\VO other treatments- treatment L the control, and 

treatment S, a split application at the booting and stages. 
At the Maligaya Center (Table 8), a split application of nitrogen did not produce a 

marked increase in the yield of IRS over a single application. Treatments involving a basal 
application of nitrogen tended to increase yields while topdsessing at the iater growth stages 
(Treatment 5 -at booting and heading) gave the lowest yield among the treatments (4, 463 

except for the control. Apparently the nitrogen in the soil at Maligaya was not 
sufficient to sustain the crop for a long period after transplanting. This deficiency reduced 
the Yaluse of such important yield component as tiller number, panicle number and grain 
number. Topdressing at the later stages helped only slightly, if at all, to increase yield. 

With IR5, significantly higher yields were obtained when the nitrogen was applied in 
doses than when the entire amount was applied at transplanting. Presumably, 

split applications caused less mutual shading, minimized leaching losses, and delayed lodg-
This yield response was not observed in the more fertile, less sandy Maahas clay soil 

at the Institute farm. 
The results of these studies indicate that with lodging-susceptible varieties, nitrogen 

should be delayed to avoid excessive vegetative growth and to delay lodging 
for as long as possible, particularly if the soil is fertile. With lodging-resistant varieties, 
however, the application of nitrogen just before transplanting will increase the number of 
panicles and consequently the grain yield. At the Institute farm a split application of nitro
gen did not increase the yields of IRS or IR5 significantly over a single basal application 
of nitrogen. Splitting the application of nitrogen resulted in a higher grain yield for only 
lR5 at :\1aligaya. 

5 

6 

7 

Mean 

Table 9. Fffect of time of nitrogen application on the utilization of 
added fertilizer (N15) by the grain and straw of IR5. IRRI 
and Maligaya Rice Research and Training Center, Nueva 
Ecija, 1968 wet season. 

Utilization of added nitrogen (%) 

Maligaya 
------~---------~--·-

Straw Total Grain Stra·w 
----------------·-·--

13 35 11 7 

24 65 34 13 

20 60 43 13 

44 18 62 46 15 

30 15 45 25 11 

34 15 49 'F ~;} 9 

30 15 45 10 

Total 

18 

47 

56 

61 

36 

34 

36 

The mean utilization of added nitrogen by IRS on Maahas clay soil was similar in the 
wet and dry seasons. At Maligaya, less nitrogen <vas utilized by IRS in the wet than in 
the dry season. In both locations, however, the application of nitrogen in a single dose 
gave the lowest utilization of added nitrogen (Tables 2 and 9). This confirms our earlier 
results which showed that split applications bring about a significantly higher utilization 
of added nitrogen by grain and strmv than incorporating the fertilizer in a single dose into 
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the soil at 

except in the case of IR 5 at 

et aL 

Summary 

utilization '"alues 
increases in 

Data from the 1967 crop season experiments showed that if the water of the 
field is maintained at 5 em, temporary drainage at the time of nitrogeen topdressing dos~~ 
not necessarily result in increased grain yields and therefore it is not recommended in 
areas where there is not an assured water supply. 

The experiments conducted over a two-year period demonstrated that there is no ad· 
vantage to a split of nitrogen if the variety is lodging-resistant and is grown 
on a highly fertile, clay soil, such as Maahas clay. A single basal application will 
do as well, if nitrogen is applied if it is thoroughly incorporated into the 

and if the soil 1s kept continously flooded. On the other hand, split applications of 
nitrogen may result m significantly if the soil is not highly fertile and if the 
variety has a duration as was true in the case of IR5 at Maligaya. In such 
instance, split may prevent excessive growth and consequently, 
lodging. 

A. Fujiwara, 
fixation in IRRI field ? 

Discussion 

HmY much do you estimate the amount of microbial 

Answer: The amount of mineral nitrogen released during a crop season was estimated 
to be about 60kg/ha. This amount was estimated from a field study on the IRRI farm 
(Maahas clay). 
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