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Studies on the Foliar Application of Urea as Nitrogen

Source of Rice Plant Nutrition.

Seoung Jin Cho.

Chung Buk College

SUMMARY

This experiment was carried out as a part of the
studies on reasonable application of nitrogen in rice
plant to determine: (] ) Nitrogen absorption and
rooting of rice seedlings as affected by urea foliar
application at late seedling stage (II) Effect of leaf
prunning and foliar application of urea at late
heading stage on the maturation and yield of rice
(III) Effect of foliar application of urea and its
time during the stage of ear formation on yield of
rice plant. Results obtained are summarized as
follows. '

Exp.I: Nitrogen absorption and rooting of rice
seedlings as affected by urea foliar application at
late seedling stage.

1: The foliar application of urea plots(Ty,Ts)
showed more N-content than non-urea foliar applic-
ation plot(T0) at late seedling stage, being significant
among treatments and foliar application of, urea
seemed more effective in increasing the N-content
of seedlings, and promoted root settlement and
early growth after the transplanting.

2 : The carbon contents of the plants of Ty and
T, at late seedling stage increased than T,, and
the carbon contents of T; and T, plots became

higher in amount in proportion to the nitrogen

absorption as compared with those of TO.

3:C/N ratio appeared significant among soil
application plots(Ny,N;) and foliar application of
urea plots (Tq,Ts andTo)“ C/N ratio was lower in
case of increased amount of nitrogen. The higher
cotents of nitrogen and carbon and lower C/N ratio
resulted in the increment of root numbers and root
lengths. ’

Exp.Il: Effect of leaf prunning and foliar appli-
cation of urea at late ~heading stage on the
maturation .and yield of rice.

1: There was a highly. significant decrease in the
maturing rate by severe leaf prunning. In the x;lean
time, significant increase in  maturing rate was
observed with urea foliar application and it was
found the more frequent application the more eff-
ective for higher maturing rate with a moderate
significance, )

A correlationship between the level of prunning
and maturing rate was enumerated to 0,961 of
correlation coefficient, whi(?h indicated an increased
maturing rate by the increased number of remaining
leaves. =

2 : The 1000 grain weight, grain weight and
hulled rice yield increased by leaf prunning in
order (plot a¢b{c{d{e) at the plots where upper
two(b), three(c), four(d) and five

leaves(e) remained, respectively, as compared with

single(a),
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control plot(f), thus the high sighificance were
observed among the feaf prunning. Correlation
coefficient(r) of 0,925, 0.971 and 0.989, respectively,
showed ﬁigh]y signiﬁcaxit corrlationship between
the level of leaf prunning.

In the mean time, the 1000 grain weight, grain
weight and hulled rice '\yield increased in oder at
one time urea foliar application plot(B) and two
times foliar application plot (A) as compared with
the yield of control\ plot (C), and the high
significance were observed among those treatments.
Hulling ratio”also showed the same tendency among
those treatments(C,B and A plots in order).

3 : The nitrogen and~ carbon contents of both
panicles and leaves in the foliar application of urea
were increased. C/N ratio showed a higher level
only in the leaves at the urea spray plot. In the
mean time, it was found a higher degree of corre-
lationship between the hulled rice yield(0.937),the
contenst of nitrogen(6. 952) and carbon(0.946),
and C/N ratio, indicating that the higher the
contents of nitrogen a;ld carbon, and C/N ratio
the higher the yield of hulled rice.

Exp. 1II: Effect of Toliar application of urea and
its time duing the stage of ear formation on yield
of rice plant. -

1: The difference in average number of grains
per ear was signiﬁcar{’i between the time of ear
fertilization, showing a tendency of increase of
graig number in accordance with earlier treatments
although no significance was seen between methods
of ear fertilization. Number of grain of 2.0% urea
solution foliar application plot, 10% urea solution
soil application plot, 2.0% urea solution soil appli-
cation plot and the control are 65.9, 65.6, 64.4
and 63,9 grains,respectively, indicating the largest
grain number in the 2.09% urea foliar application

plot among the others.

2 : Maturing rates showed a significance between
time of ear fertilization, showing a tendency of
increase in the rate with the time lagging until 7
days before earing. Thoie of A;, As, A, and A,
were 89, 8%, 89.49% 87.8% and 87.5% respectively,
showing the highest of rate in A; and Aj; in
methods of ear fertilization and being highly
significant between ifs treatment.

~

3:1000 grain weights were highly significant
betweerl time of application, showing a tendency of
increase of weights with the time lagging until 7
days before earings as that of maturing rates. High
significance Wwas recongnized between methods of
ear fertilization, showing the highest in A, 23,18
gr. :

4 : Yields per 3.3m? were not significant between
time of ear fertilization, whereas were highly
significant between methods of ear fertilization.

Those of Ay, As, A, and A, were 1.486kg,
1.491kg, 1.381kg" and 1.328kg,
showing the highest in A; and A,

respectively,

5: Hulling ratios showed significant different
between time of ear fertilization, showing the
highest in T,, whereas those of methods of ear
Jertilization were highly significant between its
treatment. Those of A;, A;, A, and A, were 84,72
%, 84.05%, 83.29%, and 82.569% respectively,
showing the highest in A; “and A; among others,

6 : Yields of hulled 3.3 m? showed
significant diffrent between time of ear fertilization,
showing the highest in Ty, 1,192 kg. Whereas, those
were highly significant between methods of ear
fertilization. Those of Ai, A;, A; and A, were
1.259kg, 1.254kg, 1.149 kg and 1.095kg, respec-

tively, showing the highest in A; and A,

rice per

7 : Contents of nitrogen on rice plant increased
in case of nitrogen application as ear fertilizer and
showed that the case of urea foliar application
was more effective than that of soil application,
showing the increased nitrogen c;ntent,of rice plant

was accompanied by canbon content.
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Seedling stage.
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Mechanical Property of field plot soil

D™ | Clay (%)) Silt(%)] Sand (%)
Top Soil(0~10cm)
Sub s0il(10~20cm)

43.21
54.21

10. 80
5.20

43.00
38.75
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Chemical Chatacteristics of field plot Soil

+

Ca++

Ttem o OM| N | PO | e/ | (me/ (me/ )(me/ (me/ [CEC
Wet | Dy, (%) (%) (ppm)| 100g) | 100g) | 100g) | 100g) | 100g) '
} soil | soil | ) : ! P
Value 1 5.6? 5.3] 2.7)0‘17\]‘ 22} ‘2.0} 2,8 |
|

025l 0281' 5.‘5»' 11.5

® OB AN @ 65z AN T ki
ondta oo Hf O REEEMBA 0.5%K
1.51/3.3m*(Ty) @ REFEmMMA 1.0% W 1.5/
3.3m%(Ty) @ RFLWEE 1.5g/3.3m%(T) 9
@ MEE(T)E ME FHRABEED 24
A 3pEer MBRERE RES BB
o4 EREHE RE2A #Hfrz 289 50%E

AR BERA ol & HEHE 20H 5
A 15 Bel Mg er. Bl mBEE 3.3m?%
BFE A0gH L EVBBTRK € BMBERA 2E
Rz mEA sty o},

MES BEE BME% 35 Ho) K@T5H 30 A
of stglem 24 6Ho X 68 5H ®REE
B 2R REKY SHRSE SFdE oH
RN ABS st

WA= Hkel 7 HEY BRE ol&w FHUKE
B(= 228 1,000 f5H)1 10 B 2ok WEHERQ
.

EAel e TR R 92 4 25 H4) 3.8 m?
B 0.519 WAz #Esy .

27 HEE EHHEEHY #ida RF
o EmMAE Bk I REERE A #
fagd o, REHRAE 1.57¢] #Hald 1.5cc9
BEMGE =S 404 AW LREEE HoK 3
2 FRERY RHFE T 22 nded oA #
gL EEBEAE 242 ngda B A F
g+

RS MESN-S HEB 6 Hol BHE KW
o LBl #HESE T ojWe L mE BR
Rl #rs 9 st Bk A FE(kjeldahl method)
o= EEE gor RkR#EFE BABILE(vet ox
idation method) o = E&-< 39t

2. HREE W ER

=R 4 RESY aBs C/N&: 2 FKid
Qo AY REETHAHY LBKLZ BET =9
EHERLRIN RESEL B 1R 2+
e kel SlelAe REEEMA P LM
e EET =9 ERARS 49 29 FEHE
Hared EEES = Exeie X Add RRE
45 HATE A oA 6588 FA A

Tab. L C:N Content of Seedling

e -
\\ Content \C /N Ratio
Treatment ™~_ | v N (%) | C (%) |
Ni (45gr) | To 1,753 22.16 | 12.64
T, 1,856 1 22,631 12.19
T, 1.903 22.80| 11.98
T’ 1,826 922.70 | 12.42
N, osgr) | To| 2163 ‘ 22.70 | 10.49
T, 2,183 1  23.10 10.57
T, 2,223 23.40 | 10.49
T 219 | 23.20| 10.61
Lsp |08 .o7| 200 | 152
] o1 .0s11 286 | 218
Effectof Urea Ni| 1,835 | 22.57 | 12,306
Nitrogen | N, 2,191 23.10 | 10,540
F-Value '1 59,20% - 59.20%% 123.45%*
Efiect of | To| 1,958 | 22.43| 11.56
foliar applic-| Ty 2,020 22,86 | 11.38
ation of Urea| Ty 2,063 23.10'] 11.23
| T 2,011 22.95/ 11.52
F.Value ﬁ 17.61**| 17. 61**] 8.73%*
tsp | .05 .o157|  .145| 108
| .01 .0218|  .202| .150
Interactlon l et i a . } 8. 276%*
Remark: 1. Ny : Urea 45 g soil application - plot
2. N, : Urea 65¢g soil application plot
3. To: Non-Urea spray plot. :
4. Ty:0.5%-Urea foliar application plot
5. Ty': 1.0%-Urea foliar application plot
6. Ty : Urea 15 gr/3.3m? soil application

plot - (The same amount as T;)

3 mEEAsL Qod RE Hg A B 2%
8L 1.835%°) T, 65g ARE 2.191%24 4
BEE ZEdgd. #9 oF REHRE  REY
mEgEs 2 EREEA A AE pEE 29
EEEE(T)Y B+ 1.958%0) 3 RE 0.5%
BARTDE 2.020%, 1.0%#K -MERTHE
2.060%, 18I 1.0% #akd RAEd BRES L
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23.10% =24 713 &3 ool o MRS REE
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o (H1R) ol EHaRE 2 KESEY B|n
BESS HEsd 2 &8s S1E 2.

% (Tab. 1 : Nitrogen application effect 2f8) #t
W EZREEY EMBEEE 4% @iesd. 2z
KESl RFEF A oo o BREES R
Sage] BEEL Bz oy 2x4gd44 B
% 45gr AR Lot 5gr BEEY =: =
KARO) 19.40%BE o} R M mE
RS 2.4%BENY Bt gk =3 R
F LO%R HARE MABEY s BHERLE
o] # 5.36% BmI A REAEY #Eine ¥
2.0%°) 2= gt welq C/N A Exta)
Kol KRR Aoz Frjohet ETAHR. 2
g C/Nae ET+ #ste.

—HHez Eel dolde BREA 1&?&"]51-
HREL) = iR o 49 WHLER) W$

© N (C/N) (N
2321 1t 22
2.1} N -4 L
B.0r - 2.1
22.9f
22.8|- o 2 1]
2.7} »
22.8}- o—= N:content - 1.9

I “ C-content
22.5} i a=* C/N-ratio
22.4 101 - 1.8

L J. ) - 1 s
To T, T, Té N, N,

Fig 1-1 Effect of foliar Fig 1-2 Effect of soil
application of urea  application: of uréa

Fig—1 C-N content and C/N ratio of seedling
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S AR BE 2R BERBREd

oA =8 BRY RKILHEE D C/NZHEL 447

FAEAel oehd Eihel JL¥SE R 2 dopei
59 mE ERGEO] 4.10~2. L2%FEA QL g
el AR HE 2 Ml =€ 1.52~1.42%

wWEY oM, FkLye B =} 40.5~22.5%

Eel d 2 B AL 29.5~30.1%2 #iEe]

deor Retyq £49 C/NZFEL 9.8~9.3 2 19.4
~2L2 B AP HQed FE5Y BB R

o] Ao BRAFEL 2.22~1.75% %4 2 RK{LY-&
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RHE 45~65gr & =7 FIEY ¢ mmEs ®E
£ oopeta AAne, a8 solRES BER
feol 9sted 2t BERSI oL oo B
gl <8t whAl Z@ES) o oF o]},
BRI :
B 35 Ho) WMBT 22 R%Y HEmo) M
2 RS EEE A% 6YAS JE & 2B

28 st 2 BEsta 5 K% ABBTRBRED ¥
o} HFHIKBES ndle] RR2EL oA L 3 MY
F 154A% SR & FEox stz HEe
3REoZ dglew 3EMBL= 5EY 24 15
A7z BIREE WAddL BRRY RAAEEL
KEkel RERA 6 HA & ¢ F5 3AME
Lz 4 EHEISAT 2 FBRE F2R z8a

B b @R 52 AL A A

o

H2E ¥ BIEANA vE wieh 2o

Tab. 2. Number of Roots and Root Length

T~ - Item Number of Roots Root Length (cm)

T aid [Tt [ 9th [ 12th [ 15th | 6k | 9th L } 15th
Treatment | days days \ days days days days days days days
N; (45g) To 2.50)  10.97 15.10 16.’17 17.17 3.53 4.53 6.13 6.73

Ty 2.67) 12.13 16.30] 16.60, 17.33 4.03 5.37 6.33 7.03
T, 2.80] 12,73 17.201 16.80] 17.67 4.10 5. 60 6. 50! 7.16
Ty 2.60; 12.43] 16.500 16.53 17.23 3.86 5.26 6. 26 7.10
N2 (65g) To 3.50] 13.17 16. 87 18.17 19. 20 4. 00 4. 96 6.43 7.26
Ti 4.03] 13.87 17.20 18.43 19.50 4. 23] 5.13 6.:53 7.33
Ty 4.40 13.93 17.53] 18.33] 19.57 4. 30; 5.60,  6.60 7.40
Ty 4.13] 13.67 17.27]  18.20 19.47 4. 40 5.16 6.46 2.26
LSD .05 .195 442 . 2321 .195 .212 . 223 . 255 .181 . 196
.01 .271 .612 . 320, .272 . 293! .309 . 352 . 254 271
Effect of introgen | N; | 2.64! 12.06 16.28 16.52 17.35 3.8 5.19  6.33  7.00
. . i
application | Ny 4.01 13. 65% 17. 19‘ 18. 28‘ 19. 45 4. 23] 5. 21, 6. 50, 7.31
F-Val kK **i **1 *k *% . %% *k
-value 32.40 } 118.2 | 141.3 \ 699.00/ 911.0 2.26| - Q 7.9 - 22.75
l , SN i e
Bffect of foliar | To| 3.000 12,06 15.93 17.16 18.18  3.76| 4.75 6.28  7.00
licati . T, 3.35 13.00] 16.60; 17.51 18.41 4.13 5.25 6.43 7.18
appiication ot | 1, 3.60| 13.331 17.36| 17.57] 18.63 4.20| 5.60, 6.55| 7.98
urea Ty 3.36 13.05 16.89 17. 36 18.35 4.13 5.21 6.41 7.18
F.Val i *5% *% % sk Fk *x s Ty
-yale 5 16.26 | 14.2.| 60.51| 6.87| 6.62| 7.32] 14.27 3.270  3.21
. f i
LSD | .05, .13 .315 .164 .137, .147] .156] .18
.01 .197 . 432! . 227 . 195 . 204 . 216 . 2491
Interaction ok
444  <1| 1340 240 119 151 <1| <1 ‘1.9
Remark; Ny: Urea 45g/3.3m? soil application plot I
Njy: Urea 65 g/3.3 m? soil application plot
To: Non-Urea foliar application plot
T1: 0.5%—Urea foliar application plot
Ts: 1.0%—Urea foliar application plot
Tyt Urea 15 g soil application (The same amount as T,)

=9 #EHE = ER R%EE 33mPH
49g< AT Auvt 65g$ AT EY =4
ABEMT EE T 1~2 @ Bl HEEE

2w o)A me] SHERA el vie 2
o) MAZHERS KKILHS SRkol E o HE
}E Aoz EEYS AW B Kl mREE
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days after transplanting of seedings in test
tubes

Fig. 2. Number of Roots
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¢ ¢ =2¢E s HE A= ExY

¥ ERAR) £ = e mudh EEA
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Aged o A& BHC A del wel Rejo . get.
‘RE) BATEE %50 WKE EEte BR

& Aoz 4294
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22 4@°ﬂ AA 15 744 fEsded 1 Ee
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Fig. 3-1. Effcet of Urea spray
Fig: 3-2. Effect of Nitrogen
Fig. 3. Root length
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B Aoz B,

2o Y ¥ ¥l i C/Na#HL] Bk
= 94 =d ERER 2 ;'5%7J<{t%ﬁ%—°f] 73 %%
A9 vlxq HEAE 29SS WiRleE C/N &Y #
{bfEme =% ¢ }727J<{E%‘§§3+ —Ed Hrhs
247 WEQ A+

BE . sl gAHMel siZE) B2Eet R

’ ol EEMAHIL kiael BH U pe
ol RixlE= BE
I. Enffect of Leaf Prunning and Foliar applic-
ation of Urea at late Heading stage on- the
Maturation and yield of Rice.

1. #ZBME W /%

o] WS HiEE BRsd 1 m? AREEE 2
A Bistgom Lol arERe o B
ol A 2z wiehze, ‘

Mechanical property of pot soil

I . Y
Do | Clay(%) | Silt ) | Sand(%)
Topsoil 0~10em! 4140 | 17.61|  38.00
Sub soil 10~ 20cm§ 13.26 | 10.40 t 37.50

Chemical Characteristics of pot soil

1P,05 | K;0 "Onganic|] PH
Item N (%)|(P.P° (me/[C.E’.C matter | (Wet
M) 100g) (%) soil)
Value | 0.15 20{ 23 10.8] 240 5.8

HBEEE RES © 2.0% RERK 2 EHEGA)
@10 HF (B) 2 @ MHAHE (O= 5=
MRS 39S BER gy O kBEI1K Y2 2
e 4d& 28 UBRT A (a) @kEs o TR
TIKE dU13 2 % 98 2% R 20)
@ 1Rt o TS 24k 9la o ke g
WERE 2. (0 @k¥s o T 3k 9¢
B3 2 3 4g UBRTR (d) @it o F
M AKRE Y7o o %Y d< g A (©®
EUWECHERE) .= 31 1£=8 1@ 39
3 A HABmEE = st 1 £ B
TEEE 20emx20cm; 25 & 18k 3o R 39
o},

FE BB REEHMAE HEERES 3
T (8 A 27 B)l RE 2.0%K-& 10a % 100
o A=z mAsdR B2 Xipme 8H 81HA
B R Hfe] 4 2o g9t

WEgE B AL 8 H 26 Hel 18

W OBEARS FES Mo w diod 49 U
B %5 BN HRBNE =2 ESDE
tgRet A =

KFES BEe RILEHEE Kitkel 58 18 &
1 wmmEEnEEd Jdagor 68 17 Hel BH
33 HMEARE 10a % #BFE 10kg, BRI MEE F
74 8kg WAz REF, EABBAK @ @RS
R BRT hEE 28 Hits Fa 2
Fe HE= 289 50%E FJoH 35%e B
% 20 Hell del=l 15%%€ 7 A 27 Aol A+
Fibh BHE & K280 EEHEEHA 3y

2. HRER W ER

ol HEhol ol A Wik E¥ 10 %3&&4
RBEY Wy Betd KBEREBE o FRK
BS WEASHT HEe E1RAA 2eue 20
ol gl E3d BHEI= 4sivg g e,

e o FEEH:

C1BRE BB & RBREENY HTY gEw
ZRE Jot I FEEs dded 1 HEy
FUBE 94 & BEEN BT mEm 28
£ 2o A BEEE 9499, 3 oAde &
BEe B7gd A BBREEE %7 BHirY
AERM R QL KiEY £¥o] H—TL BhstE Ao
2k A zhe o,

BN &E: :
1B A BRES 2% aEE 119.9g, bEE:
132.8g CEL 142.8g dEE 151.5g, @
182.8g, 2ola fEE 184.1g 024 HFEEH}
B TF I BFLEENE 2ov BEEERdE
Hite s mEe HEEs ®es g

A RES EERAGIF | HFEENED # 3
T RES A5ud AR HE FHBENEL 164.7
goli BEYE 149.4g0" CEE 142.8g 24 i
Hiel @Ee FEES 2494

FIHE

BEEY] REY) FigE W AE BEL vda
BE 1.032g°l2 bEE 1.149g, CE 1.216 g, d
I 1.339g, e[& 1.523g, 282 {BE 1.558¢ o]
W & WEEENY HEY FEEE 9+

&9 RE EAMGY 9¢E 29 FoREe
AE# 1.404golz BEE 1.272g, 282 CRE

= 1.232g 24 E?&%@ﬂﬁ&ﬁﬂﬂl Tiwe] HEs
% RSN

BRI

BEEEL W g @t ol PAE 9%e &
S BHEL 2R 79.5%
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Tab. 1. Effect of Leaf prunning and foliar application of urea

@ T @@ G| 6]

o
0o,
~

(0N

(o)
~

Item

<
les \1\3|

g

1,000 grain
grain/straw ~

yield (gr)
Hulled rice
d (gr) S
Hulled rice 2
ield Index &

No. of
panicles
perpanic
Total grain
Wt. (gn)
Wt (gr)
Maturing
.8? 8 rate(%)
© ™
PN
v | Wt (gr)-
S
Straw.
Wt (gr)
ratio
grain

Treatment

No. of grains
y

P yiel

41.78
5005
74.72
83.40
124,74
130.22

39.16
46.16
76.29
79.98
99. 24
102.97

98.2
113.7
139.0
141.4
152.5
164.9

129.73
121.46
103. 38,
110.96
139.28
127.35

118.4
129. 6,
138.1

[54]

9
65.77
98.18
147.6/109. 58
201, 4163. 94
200, 2i17 1.10

127. 4
138.1
143.7
156.9
212. 4
210.0

11.8
2.1
10.8
12.3
12.7
12.5

52.72,
53.34
54,06
54.93
51.85
50.51

Urea application
26. 81

27.10
28.15
29.02
28.64

. 207
. 293
.438
. 660,
. 690,

(twice)

A

88.5
93.2
96.9
96.2

o, 0 o e

£
1.139
1
1
1
1
1

el ]

51.46
60.65
100. 25
105.09
130. 40
135.30

135.51
119.47
110. 05
114,32
167.28
102.07

112.9
121. 3
138.6
142.0,
160.3
161. 0

11.8
13.9
11.0
10.9
13.2
11.8

122.3
130.7
147.8
151.5
169. 7]
174.4

81.4
89.6
90. 2
96.6
96.9
95.8

56. 82
53.39
59,09
53.45
52.63
53.19

028
190
155
239
541
480

24.12
25. 83
26.78
27.01
28. 20
28.37

90. 2
109.4
124.3
127.8
155.2
164.4

Urea’ application
(once)

B

- o o.0 oo

39.94
58.61
85.53
136.4 92.72
155.7,122.63
156. 3‘131. 39

30°39
44.66
65.09
70.56
93.33
100.€0

135. 38
129.57
105. 57
103. 62
109.13
119.53

100.7
120.2
128.7

10.9
12.8
12.2
11.8
10.6
10.4

47,95
46.68
52.96
51.47
51.23
53056

23.12
24.38
26.13
26.71
27.36
27.63

81.4
100.1
140.0
146.2
155.5
145.9

110. 2
129.7
136. 8
146.1
166.5
167.8

929
. 049
201
. 342
.369
.504

76.9
78.8)
80.6
92.5
94.3
94.7

Non-Urea

appliction

C

Effect of Urea

application

OwW | wmo e o

12.0
12.1
11.4]

52.90
54.76
50.49

164.7
149. 4
142.8

1.404
1.272
1.232

89.9
92.1
86.4

2. 33i

134.7,
26.72| 128.5
25.89‘ 128.2

122.02
114.79

117.13

155.9110.58
139.3 97.19
133.0| 88.47

70.93 124.98
69.77 109.85
66.51 100.00

k¥

47.78

FF
23.08

*
10.12

|

8.14

T

19.64, 7. 16’

| **

31. 73} 130.9

6.48

F-value {1 4.81

3.95
5.90

2.73
3.70

3.57
4.85

2.71
3.74

5.01
7.65

3.98
6.07,

3.55
5.41

0.109
0.168

7.69
11.70

0.58
0.91

L.S.D

33.41
42.29
64.85
70.20
90.25
100, 00

89.9
107.7
134.4
138.6
154. 4
158. 4

k|

41.08

133.56
123.50
106. 33
109.63
118.50
116. 32;

*¥k

14.77

110.7
123.7
135.1
142.0
172.5
172.7

48.76
61.72

44.04
49.89

11.5
12.9
11.3
11.6
12.2
11.8

23.81
25.67
26.67
27.29
28. 19
28.05

*¥

27. 40

52.19
51. 14|
55.37
53.28
51.90
52.42)

119.9
132. 8
142.8
151.5
182. 8
184.1

79.5
84.4
86.4
9.1
96 0
95.6

1.032
1.149
1.216
1.339
1.523
1.558

Effect of leaf

prunning

102. 46{ 72.15
134. 34’ 77. 87,
i

145.94 84.50

Fk

ok EeS J
F-Value a ' 2.57( 37.66[ 18.45 26‘90; 81. 8] 66.91

:

*
38. 64(

8.73

10. 81J 2.15
) ¥

11.48/151. 90

b: 2 Leaves Left
d: 4 Leaves Leat
f: Control (No Leaf Prunned)

1.58 2.37

3.12
Y3

72.03

2.07
2.64

0.91
1.18
FF T

3.18] 16.01, 2.04

a: 1 Leaf Left
c: 3 Leaves Left
e: 5 Leaves Left

5.75
7.56

12.75)
16. 40

EEd

<1

4. 05
5.61

9.85

12.90
£
10. 18

0.084

1.176
E
0.71

L.S.D

.05 )
.10

Interaction

’ ¢ 1 { 1.21
Remark: 1) foilar application of urea
(2%—urea solution)

A: Twice. Aug. 27 Sept 1
B: Once. Aug. 27 C: Control
2) Leaf prunning
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¢ i B LOS UL BB, 10
oli bIE 84.4%, cIE 86.4%, dIE 94.1%, e &
96.0%, 1zl fE: 95.6% & 39t 5 BH
e & HEMC HEY AEEE rion ES
fERd e FEsr) BEs ¢ =8 REE
E A7 BREgd w3 9gE 4siy AR
BEREL 89.9%0" BEE 92.1%, 28x CRE

Tndex

100

Fig. 1 maturing rate as affected
by leaf prunning

% FEERY SuaEde] HAEAMKRE Hils
o X = H3EIA nevie 2ol BERY
(1) 0.961 = HEY Fo HRMKRE nolx gl
om WY A-L5F & FEEHT $E£5F
Fade |AE g, ol HES KER
= EMIRERETE —Rie s AEEY %Il
el RolAY Thizge] wal % o 2vhe HE
o= % Wﬂ (1) (31) (8T) (71} (TT) E@%%H} r‘:%_—%cl‘:% W%o]

(%)

100

aes Buumigpy
38

Vg\\“‘\-“«,

Fig. 3 Number of leaves left as maturing rate

£ 86.4%0lt}h. ol A-g f#= HLEse 24 1
Eel A =& wiot o] {EE 10022 3 aliE
83.16, bE 88.28, cl& 90.37, d[E 98.44, e R
100.41 =4 3jzEe = W] BRG] BEIHA &
ToHees 5 ded eEY (EHAE fHE
b BHA gugrt. REEEHGEHERdE &
HY HEEE ngod WEEERCd: REAF
BEE BEILH

104.05
%
.
.
%

Z.
A B

Fig. 2 maturing rate as affected
by foliar appliation of urea

ETE A9L g@cld EBE&EM KE: 2o
e Aol M| EER dolztn 448
WrEEEY ot E REEMmMM HRE A%
W EmoEel A wE vpebe] CE 1009 %o
ABEX 104.050]2 BEYX 106.59 24 % RER
fEol #EH FEEs Bess REEMERT B
A-S [\ LAY EE BRI Y

EETHE :

BEEAY] BEY ERTNECY ©3s 98
Asud alfe 23.81gelx bE 25.67g, c&
26.67g, A& 27.29g, e|& 28.19g, 18z fRE
28.05g clx}. o} A& HHE LG FE4LHE
ol 4 mgute o] {E 100¢] #ld afEE
84.88, b& 91.51, c|& 95.08, d& 97.29, e[&
100.49 9] BifEE 2olan g EMTRES o &3
EHEMNC HEY FEEE vl Yo i B
wmEe A-49 e FHE-g vdebia e

ERTHES BEEDSY BHRGRE Hibsld
2 ERE B @A nevtet 2ol MAMREO
= 0.925 24 &EY F MRS Rl 3l
4 REPEAMAY HEE Asley ERTHE
o] A7} 27.33¢g olx, BE 26.72g, z8la C
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Index

Fig. 4 1,000 grain weight as affected
by leaf prunning

B 25.89g 05} olA¢ MB=E HEdLa B1
Eol 4 2 vie} o] CE 1000 #Hsld BE
103.20, AEE 105.56 o] =t o) & BEMdE &

B HEEE noli gon REEHMAGI
ATNES BAAAL B AR EEZ3 #/A

(gt)

8

8

- r=0. 925"

WIom w0001

Fig. 6 1,000 grain weight as leaf prunning

(Index

108

103.20

Fig. 5 1,000 grain weight as affected foliar
application of urea.

% 7}A $+

CIEWE:

gl 9ol 4 By s KiEge EHEEA
slAE dee A¥ud ale 110.7geja bE
123.7g, c|E 135.1g, d[& 142.0g, e & 172.5¢g,
a#a fEE 172.7g 0o oj AL BE= HH
o nwl H7 A neetet o] {E 1000 B
3o afE 64.10, bR 71.63, c|& 78.23, d&
82.22, el 99.89 =4 £ REM & EmeES i
B HEEs BEdY FEERCL 55 EAE
o] =l gl =t

g pyEEe] B w2y EHE ] ALK
2 gitsted v BIEA 2 wigbze]l HM
FRE(DE 0.9712 2olx glo] HmEEe ES M
BIRE uold olne o4 weal BB 2 F
BTRES AL 2 Age volFa g B
FEFRGSY BHRE Ajuw EHEBEC AEE
155.9gol2 BI& 139.3¢, 28la CEB& 133.0¢g
olth, o] A-L #HE Mkl nd FEENA L
=ule} o] CRE 10022 & + BEE 104.88
olx, ARE 117.22 24 HEHMY BEY FEE
£ ugov REEHHAHE THESL BRA7E
b HEY BRI/ des TES

THRICE

e BEsH Tk KR FlAe 9F%E 4
suw ILHKBo] alEE 48.76g ol 3, b 61.72g,
cE 94.65g, A 102.46¢g, e[& 134.34 g, 2832
fHE 145.94golch. o] AL MEeA HEIdL
o FI0EANA et o fEE 10002
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Index -
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g
o

100

Fig. 7 grain ield index as affected
by leaf prunning

170t

Y
ﬁ‘:‘,}i}“'

Fig. 9 number of leaves left as grain weight

Index

Fig. 10 Hulled rice yield index as affected .
by leaf prunning

Index
125

120

110

105

1C0

Fig. 8 grain yield index as affected by
foliar application of urea.

¥ a@E 33.41, bEE 42.29, cE¥ 64.86,
dEE 70.20, e & 92.05 o= BBl ®HES H
B s g, @9 FEEHS WRKES
o AMMGRE Asind HR2EAA By v R
o) MMARK(DE 0.980 24 HES TS MM
1o FEEYCT 3255 WREEL B geh
ol 9} zh-& M-S FERKES A5 E—-ded
TRIES) BARE: TREES A H%
2 RS 2y o972 BEL EHE TRE
AAd REGAN QA ABEY ERE A9
de Ao)H o AEHY TR HEEA T ER
7b 97l Aol sa A A

Index’

120 X
s
110 ¢
105

100

Fig. 11 Hulled rice veild index affected
by foliar application of urea,
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T8 REY EEBATT TR A 98
S A5y AE¥ 110,58g, BIEE 97.19g =8
1 CEE 88.47g0l%. o] A& MY st »
o HI1LEAA 2Eut9 Zo] CE 100 Hshe]
AE¥x 119.560l3 BEYE 109.85 24 EHEfg
B HEEE vged RBEMMGT LK
B9 Bwxol =A R/ JgdL o)L EHES
Aenc oS EEY .

Y] mAe gL Asud {EE 84.50%
oji afEx 44.04%. b & 49.89%, c | 70.05%,
dRE 72.15%, e Bx 77.87%=2A4 EAE mEY
HEE ddod FEEET B4 WL
ol e A% 2dFa Y. REEEMAE
Wy HAe gee 39 CEY WuHe
66.51%°]% BE¥ 69.77%, AE+< 70.93%=24
REMC MK HEE ddon REEEMAM
7 WEHe Xoled HE A9

Tab. 2 C:N content of plant

150 |

70, 983+

50

M.b.cdef -

Fig. 12 number of leaves left as Hulled
rice yield.

o] REplA BES CEoA yige o4 o
LAY 349 d& £& REEEMHER THA
BEmstel 2% ¥ REY SRS HHER e
B BRE ATE K KRe BRARLEL=
EEST. o BREE Avled HoR ¥ H13
B~ 18 Eol A 2izviel et

(Dry matter)

\R ' Part i Ear Leaf
~~ Element  ~—— | v
Treatment - ; N[ cow | oN | Now|con | onN
Non-foliar application of a 1.338|  36.082 26.57 1.425)  42.347 28.71
b 1.334] 35.444 26.57 1.477 32.154 28.54
urea c 1.3420 37415  27.88  1.479,  42.847 28.97
(Sept. 3) d 1.342)  37.428 27.89 1.478  43.571 29.48
© e 1.345|  37.754 28.07 1.479|  44.370 30.00
3 1.347]  87.878 28.12 1.485)  44.550 30.00
Average 1. 341[ 37, ooo[ 27.59 1. 479? 43.307 29.28
foliar application of 2.0% a 1.378  36.641 26.59 1.484: 42.678 28.76
b 1.384)  36.842 26.62 1.488  42.675 28.68
urea c 1.384]  38.781 27.92 1. 488§ 43.137 28.99
(Sept. 3) d 1.354]  37.844 27.95 1.4930  44.162 29.58
(B) e 1.357|  38.050 28.04 1. 494} 45.178 30.24
f 1.358]  38.296 28.00 1.497  45.658 30.50
Average 1.369]  37. 742)[ 27. 521 1. 491\ 43.915 29. 46
Effect of Leaf prunning a 1.358)  36.362 26.58  1.480)  47.513 28.74
b 1.359,  36.143 26. 60| 1.483 - 42.425 28.61
c 1.363  38.098 27.90 1.484]  42.992 28.98
d 1.848  37.636 27.92 1.486  43.867 29.53
e 1.352)  87.902 28.06 1.487]  44.774 30.12
f 1,353,  38.087 28.06 1.491]  45.104 30.25

Remark: C: Non-foliar application of urea(sampling on sept, 3)

- B: foliar application of 2.0%—urea(sampling on Sept 3)
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1.341%°) 2 4 (CL)o] Q1eJ A = 1.479%¢]+ B&
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4
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’ asw---a Ear of B-plo(BE)
2o Leaf of C-plot(CL)
....... Leaf of B-plot(BL)

s b ¢ a4 e |
Leaf prunning
Fig. 13 nitrogen content of ear and leaf
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Fig. 14 carbon content of ear and leaf

C/N #
C/N #e %15 Eol A niust o] CEY o
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Fig. 15 C/N—ratio of ear and leaf
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Fig. 16 nitrogen content of leaf as
hulled rice yield(on sept, 3 rd)
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Fig. 17 C/N ratio of leaf as hulled rice yield.
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H. Effect of Urea Foliar application and its
Times at the stage of Ear formation on
yield of Rice plant.
1. A8 8 75
o] mEol (HfEY KEMEL Bl %@ F
Exelel4 5 A 1B #HEst] 40 HHEET %8
HWE 68 9B 1¥ 58%= 15emx30cem & HMp@EmE
Mz BHse W A% BRE 102% EX9
kg, B 2 MEE K% 8kg9g HFEz REE
BERTK 2 WMEE ERSE BRI nEs
2BHENE T3 BHLE 2ES 50%E HEEz
35%E BHE 20 Bel 1wzl 15%= MBI 32 A
of gEAstg . Ela o ghol —BBBEHEE R
KEBEHEE L #3d BIE AL
ol HBpEe £i:g WMESNT BRE FERA
A wevie e, '
HEBEEE B2 EEEEN RBES F#sty
1E# L5m?4o2 st BRI MANMHE O
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Mechanical property of Soil

Depth | Clay(9)] Sili(%)| Sand(o%)
Top Soil(o~10em)|  46.26] 17.60  33.15
Sub Soil(10~20em)|  44.46| 19.45  36.25

LoAo] ikiol BiEH ged oHT ERE
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Fig. 18 C/N ratio of leaf as hnlled rice yield.

Chemical Characteristics of Soil

- PH I o/~ Pat Organic
Item lWet soﬂN (A’)l(p pm) (m e/lOOg)lmatter(%)

Valuel 5. 4 0. 18l 18.3 1. 8) 2.45

7H (T)Y 3wz dx wmAHES HA1 O R
% 2.0%MK 0.11/m? EEHMAD @ RE 2.0%
# 0.11/m? HEHE(A) @ RE 10%¥H 0.1l/m?
TEERE(ADY © EREEHERADZ sy

RE®KS) HEEMAA QA E RERKS 1,0005
9 19 g¥gde A=BERE BAS HBEHR
HAstd o™ LHEERE REKS Mg £4
okr & ] Ty Ao LHiEm WA e
I REYS 5 B WMYMEE RES LES
T¢ Bhg et REBE KR HWREHlE 8 A 19 Bl
dow g 10 A 10 Hell gz WBEHER
o4 KEBHAS 9. EHBY S & BEE
HE 5 El?] REY S SERER SHdA BR
5484 10 el A RETAS (LBSF Rz 4t
#igor ERE Ao s REE BARLE
o2 &% ERFAL.

2. R U =8

Ky B BE BEE 2 HEE AZRE
Fobe H1RAA nivle} o] BEM] RS
A9, 1 WPHRERE HICEEE A EE
9 ﬁﬁ%ﬂ 2o RWEHERAE E27 9
h, F BIEE 7H 31 AT & A5de 18
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Tab. 1, Effect of Ear fertilization time and Ear fertilization method

(1966. variety Jekun)

Remark: T;, Ty,  Ts: Time of fertilizer application
Ty : July 31st fertilizer application

Ty : August 7th

1

T, : August 14th »
Ay, A;, A; : Urea application

Ay
Ay
As
Ao

FHEEHT 66,0 224 LK £ BiEE v 4o
H8A7TH (TMPE 64.9, 88 14 AH(Ty) HAC

63,92 o B

Pt
=T E

B Aolal

LG

"
1

: Foliar applition of 2.0% urea solution(0. 17/m?)
: Soil application of 2.0% urea solution(0, 17/m?)
: Soil application of 10,0% urea solution(0; 1//m?)
: Control ’ .

D) @ [€) ) (5) -(6) ' (@) ® ©)
\ Ttem ,_gn - g é?«? . 3 . e
: 5§ 1B |8 o laf ‘é"f\'é'f:%;\? w 28T
| = E|E E|TOE|w%E T 8 2 & REIECE \E
Treatment 5 Y5 Y|d w|lely S8 § = | Eisl® &2 ro\j
) O I Zz a|zse) a8 2 3\6 \\ o ‘S\EE
T Ayl 747 19.3 15.3  67.4 88,9 22.65 1.493  84.10" '1.956
Ay| 735 185 15.3 -65.4 8.5 22.17 1.393 83.92 - 1.169
Quly 31s) | ot 730 20,00 153 66.2 89.0 22.48| 1.456 84311 1.928
Al 734 189 153 5.1 8.5l 2158 1352 82.44  1.117
T, Ay| 742 19.6 153 655 9.6 23.06 1492 85.00 1.268
: A.| 78.60 185 151 647 87.6] 21.77 1.347] s83.13| 1.117
(August 7th) | A\ 738 19.4 15.4 65.6| 8.8 23.12 1.48) 84.23 1.254
Aj| 735 183 15.3 640 875 2174 1.338 82.63 1.106
N Al 737 187 15.3 647 "90.9 23.00] 1.473 85.08 1.253
A,| 73.5| 18.4 15.4  63.1 88.3 22.61 1.405 82.83 1.163
- (August 14th) | Al 736 184 154 651 90.4 23.54 1.531 83.65 1,281
Ao| 735 18.2 15.2 62.6| 87.5 21.46 1.286 82,61 1.062
Bffect of | Tl 31| 739 19.0  15.3  66.0 88.20 22.22 1.423; 83.69 1.192
tme of | T(Aug7h)  73.8 189 153 649 885 2242 1416 83.75 118
fortiliger TsCAUE14B)  73.6  18.4  15.3 63.9  89.3 22.65 1.4241 83.54) 1.189
% K| * *
~application | g _ope 1 Le7) < 4.05 3.8 5.8 240 427 5.18
LS.D. -0 2.32  .865  .116 ©. 165 .003
.0t 3.13  1.161]  .157 223 004
" Effect of Ay 73.2  19.2 15.3} 65. 9} 89.8] 22.900 1.486 84.72] 1.259
oliar A, 7.5 185 153 644 8.8 2818 1381 .29 L9
| A, 73.8  19.3  15.4  65.6) 89.4] 23.05 1.491 84.06| 1.253
appliction [ . .
of aren Ao 73.5 18.3 153  63.9 8.5 21.58] 1.328] 82.56 1.095
| : k! *k B 21 ok *k
F-Value a a Qa 2.13) 571 7.3 6.08 4.14 10.16
LS.D. ‘% 121 .881 .06l .87 .080
.01 1.68 1.183 .083 1.180  .044
- % ¥ i % F*
Interaction a i 2.01] <« 2.18) 418 8.46 168 313 4.84

& Bolm o] ol: HMRAT 21 HY MWEE 94
FIES) BILE ERA Y =Y BB grAen &
ges] o] o] = MIEANEC] BT L W (1 G0 65 (60 ()
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ggke vt BENo 2 REHGE 2 10%HK -8
HREEADANA ge EHRe 292 BREADY
EREEA M4 e BES Lol Yo BHA
2 HE 1.06 9 BKB KT TR 935d
HEded BEREA 2 ZRFEL 1 HY
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T% FRATHEL 2 @S vgda fEsEd o
2: REMZERE BEY F 2/ B gded
Ao, Bt 7H4 23 Ay, As A9 BEZ U4

3.3m?> ¥ FRES 492y FERDY BEHE
ZBE EasA eksreh. &8 BESEY HEEM
o= Hites RS FEES 29 +Ed 3.3m?
% FRKES A R 1.491kg 24 713 gx A
B 1.486kg 24 o] Efjel & ERJ glod AR
L E#Es] o4 1.381kgoln AjEE 1.328kg
24 73 A Q.

WY 42y BT REEA: L8
o HEZEE vded T:Be 83.75%24 713%
2 TE 9 T &Y Eiz 9. I3 @
WRAES BEMY MR ZRE Hitez
mES FEES oo JEd AES 84.72%=
A A 2 AR AR AEY BEE= A9

3.3m*E WKE §F KEY KRl Hilo 45
29 EEsHY BEEde %iEY FEEE Y9
i @iEE 94 £ A% Bt 99 #ME &
AAES EEEd s LXKE ez HHE
o FEEE Mol o A ES o) 1.259kg
24 b B3 g2 A3EY 1.253kg oA A E
£ 1.149kg e 2 A JESO] Hotod EEs] v
AEE 1.095kg 24 AiEudgx v,

HES RAEERS 2 #ME 8 5%
miel W& KRS BASY =Y oy gR
= %Eg‘[ 1‘—.2:% %ﬁﬁﬁ%(%)law {41) ldz)gl,i ___.ﬂ—g‘-l_-;}
=3 EERHE ARBERAA L@ 218 3
gaegiclgn &5 el ol e HEL 8
Eo“ ﬁﬁ% ﬁ%ﬁ%—.(l)m&lll)ldG)ld’l)(ds)%_ﬂ_E __.ﬁ
e =5 WY B dolAE RE 2.0% £

1.0l/m? Em MARES Ay B lkRo] s13 B2
MEREZ ol LEm Y} EFmMAIT FRIE) F
Hatet, ol A& FEMHl & on ¥ F2) s HikE
of ¥elziee FRBKCT EEFKRT gl
© Aoz A4ZANH FERBERINA EREAEE
g A ES KB 2 5EES) R¥ES L@EED
AzEuv o3]8 E& HAZAR 1d F AL o
BEL o % BHINE Aciza B

g (LBl 93 Yy 2% 2 RERI &
BS Asjng HoHAA nutel o] @
Fii7t W& BREAEC] Lo WY HRAS
#el M2 ERAEL AIE 1.55%. A [E 1.53%
2R BES 293, AR 1.48%, AJE 1.46%
24 Be g Bolin go] REY Wk} Held
A wet Emo 4 o w@o] BkdAYE AL uE
o ek

=3 RESY AR 452w MERDA gldA
E T B 744 2332 T B 244 2ol [
el wl2s —Eg EA-S 2o)x] gkoteh. MR
BRAE H2e REAR-LS AsEsl 39.43%=
A Jtd 2o AJE 37.94%, AR 36.98%,
233 Ay E7) 36.86% 24 A wobeh.
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Tab. 2.

C:N Content of Plant

(dry matter)

 hema——— " L N C (%) /N
T A 1.63 38.81 23.81 -
A, 1.52 34.58 22.75
(July. 31st) A, 1.58 37.26 23.58
A 1.50 34.13 22.75
T, A 1.53 43.70 28.56
' A, 1.50 44.55 29.70
(August. 7 th) As 1.53 47.91 31.31
A 1.47 43.42 29.54
Ty A 1.48 31.30 21.14
A, 1.42 31.80 22.39
(August. 14 th) Ay 1.48 33.11 22.37
Ao 1.40 33.04 23.60
Tz 1.56 36.20 23.21
Average of T. T, 1.51 44.90 29.73
Ts 1.45 32.31 22.28
Average of urea A 1.55 37.84 24.47
o A, 1.48 31.98 24.98
application Ay 1.53 39.43 25.71
A, 1.46 36.86 25.24

Remark; T : Time of fertilizer application
Ty : July. 31th fertilizer application
Ty : August. 7th fertilizer application
Ts : August. 14 th fertilizer application

: Urea application
Ay

Ay
Ag

: Foliar application of 2.0% urea solution(0.1//m?)
: Soil application of 2,0% urea solution(0. 1 //m?)
: Soil application of 10.0% urea solution(0. 1//m?)

A, : Control.
A Bas 2yn sg ot BEHRY TR Hoe=z gy
EAR L E o o] 22 Egee Bige=z 44
S dtoly dow o we REE HRo =dd
BRST BREARY WT HEE: gEsa se
ujo] e,
- |

1. JKigel #iar 23 AENKAE L %)
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