#E/Eif(Korean J. Crop Sci.), 47(6): 479~485(2002)

T AN, BAIYY % R4 Y719 RPH2I0| KHE He| Hst: Ho|
HpS St - EUM* - O
51

Variation in Spikelet Number under Different Nitrogen Levels
and Shading Treatments during Panicle Formation Stage of Rice
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ABSTRACT : This study was conducted in order to eluci-
date the effects of nitrogen level and split application
method, and shading treatment during reproductive stage
on sink formation. Japonica variety Choocheongbyeo and
Hwaseongbyeo and indicaxjaponica cross type variety
Nampoongbyeo were used. Five levels (6 to 30 kg/10a at 6
kg/10a interval) of nitrogen fertilization, and two split
application methods (50-25-25% and 30-30-40% as basal-
tillering-panicle fertilizer) for each nitrogen treatment
were applied. In addition shading treatments (shading
rate, 65%) were performed for N 12 kg/10a and 24 kg/10a
plot. Shading were applied for 30 days from panicle initia-
tion to heading, 15 days from panicle initiation and 15
days before heading. Panicle per square meter, and pri-
mary rachis branches per panicle and differentiated num-
ber of secondary branch per panicle increased according
as applied nitrogen amount increased up to 18 to 24 kg/
10a, and there was no significant difference between two
nitrogen application methods. Primary rachis branch and
secondary branch per square meter also increased accord-
ing as the amount of applied nitrogen increase up to 18 to
24 kg/10a, and there was no significant difference between
nitrogen application methods. Panicle per square meter
and primary rachis branch per panicle were significantly
decreased due to shading treatments only in Choocheng-
byeo. In all varieties, shading reduced secondary rachis
branch per panicle significantly and the reduction was
greatest in 30 days shading during reproductive stage.
Spikelets per square meter increased according as the
amount of applied nitrogen increases up to 18 to 24 kg/
10a, but showed no more increase above this nitrogen
application level. Significant difference was not shown
between nitrogen split methods. Spikelets per square
meter also decreased significantly due to shading treat-
ment during reproductive stage, showing the greatest
reduction by 30 days shading during reproductive stage,
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and the least by 15 days shading during booting stage. The
variation of spikelets per square meter was influenced
greatest by the variation of panicles per square meter and
spikelets per secondary rachis branch.

Keywords : rice, nitrogen, application method, shading, spike-
let components, spikelet
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Table 1. Variations in spikelet number and its components in response to levels and split methods of nitrogen.
N level S_Plit. Panicles  Primary branch Secondary branch Secondary branch degeneration  Spikelets m™
kg/10a application . -2 b ‘c 2 : -2
method? /pani. m /pani. /pani. m /pani. m %
Choochengbyeo
6 P 244 7.6 1863 18.0 16.7 4083 1.2 301 7.0 17987
B 271 7.8 2114 18.0 174 4715 0.6 163 33 19245
12 P 348 7.7 2677 18.8 18.3 6361 0.5 185 2.8 29322
B 296 79 2345 204 20.1 5930 03 99 1.7 23192
18 P 349 7.6 2641 19.5 174 6061 22 756 11.0 36204
B 386 7.3 2833 17.7 17.5 6748 03 103 1.5 32349
24 P 461 7.6 3506 17.3 16.6 7657 0.7 308 38 41138
B 448 7.6 3420 19.1 190 8528 0.1 45 0.5 27729
30 P 442 7.8 3430 16.9 15.8 6978 1.1 471 6.3 31319
B 413 79 3249 18.2 17.6 7269 0.6 262 35 31458
N level LSDyggs 115 NS 452 NS NS 1006 046 182 2.3 7750
Split method # NS NS NS NS NS NS 0.42 137 1.7 NS
Hwseongbyeo
6 P 215 8.2 1773 19.1 16.7 3596 24 510 12.9 17702
B 211 7.6 1606 174 16.7 3522 038 162 44 19557
12 P 301 8.1 2425 174 16.2 4861 1.3 381 7.1 23616
B 298 8.1 2422 18.6 18.0 5359 0.6 169 3.1 19143
18 P 325 8.5 2754 194 18.2 5932 1.1 369 5.9 28887
B 330 82 2703 17.9 17.1 5637 0.8 275 4.6 25926
o4 P 403 9.0 3617 18.4 15.6 6279 2.8 1129 152 28862
B 402 8.1 3269 19.3 18.3 7341 1.0 415 54 30480
30 P 444 84 3742 18.4 174 7720 1.0 444 54 30503
B 386 8.6 3332 209 19.6 7566 1.3 489 6.1 32808
N level LSDgos 484 0.27 477 NS NS 1006 NS 225 NS 4625
Split method # NS NS NS NS NS NS 0.66 173 3.99 NS
Nampoongbyeo
6 P 196 9.0 1764 329 319 6259 0.9 183 2.7 24141
B 182 9.6 1756 342 33.1 6035 1.1 201 33 24879
12 P 226 9.7 2191 37.1 364 8222 0.7 158 1.9 25802
B 235 9.5 2228 34.0 332 7815 08 180 2.3 29163
18 P 279 10.1 2809 40.2 38.5 10742 1.7 465 42 43006
B 301 10.4 3124 389 37.6 11330 1.3 382 33 41405
24 P 302 9.5 2860 36.4 342 10333 22 665 6.0 36863
B 326 10.1 3296 37.1 35.1 11443 2.0 653 54 39038
30 P 338 10.0 3377 374 353 11931 2.1 709 54 38620
B 298 9.8 2907 35.6 332 9873 2.5 734 6.9 38754
N level LSDygs 332 0.44 344 2.26 2.64 1397 0.97 301 2.5 4691
Split method NS NS NS NS NS NS NS NS NS NS

* Split application of nitrogen

P 30 : 30 : 40 - application rate of N fertilizer at Basal, Tillering and Panicle initiation stage.
B 50 : 25 : 25 - application rate of N fertilizer at Basal, Tillering and Panicle initiation stage.

b ¢ Denotes differentiated and existing secondary branch, respectively.
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Table 2. Variations in spikelet number and its components in response to levels and split methods of nitrogen and shading treatments

during reproductive stage.

Nlevel Split application Panicles Primary branch Secondary branch Secondary branch degeneration  Spikelets m™
kg/10a method® m’ fpani.  m?  /pani® /pani® m” /pani. m? %
Choochengbyeo
12 P A 348 7.7 2677 188 183 6361 0.5 184 2.8 26080
B 346 7.8 2710 189 177 6136 1.1 381 5.8 18915
C 308 8.3 2556 212 179 5504 33 1016 15.6 16896
D 330 79 2607 206 199 6577 0.7 221 33 21216
B A 296 7.9 2343 204 201 5931 03 98 1.6 24073
B 292 7.6 2218 197 183 5342 1.4 409 7.1 17116
C 310 7.9 2436 188 176 5456 1.2 362 6.2 20025
D 315 8.0 2522 208 203 6391 0.5 158 24 24479
24 P A 461 7.6 3506 173 166 7658 0.7 309 3.9 42519
B 376 7.8 2918 185 161 6034 24 912 13.1 26560
C 362 8.0 2898 194 142 5156 5.2 1884 26.8 22820
D 396 8.6 3406 225 208 8249 1.7 661 7.4 26831
B A 448 7.6 3419 19.1 190 8527 0.1 45 0.5 24638
B 414 7.7 3185 17.1 159 6589 1.1 467 6.6 23165
C 389 7.7 3005 19.3 14.5 5624 4.8 1877 250 16670
D 499 8.2 4104 20.1 191 9510 1.0 499 5.0 28379
N level LSDygs 73.7 NS 706 NS NS NS NS NS NS 3572
Split method NS NS NS NS NS NS 0.62 NS NS NS
Shading " 371 0.24 306 1.56 1.32 898 0.54 245 229 3924
Hwseongbyoe
12 P A 294 8.1 2373 174 162 4756 1.3 374 7.3 24312
B 289 8.1 2349 174 150 4342 24 685 13.6 17653
C 273 8.0 2191 187 120 3274 6.7 1828 358 16846
D 264 8.4 2210 19.1 169 4454 22 589 11.7 18028
B A 298 8.1 2420 186  18.0 5359 0.6 170 3.1 19770
B 263 8.2 2153 18.1 16.0 4200 21 559 11.7 14107
C 318 8.1 2578 190 151 4806 3.9 1232 204 16720
D 204 8.0 1631 168 159 3248 0.8 169 50 21451
o P A 403 90 3618 184 156 6279 2.8 1129 152 30458
B 395 8.1 3195 179 118 4643 6.1 2418 342 19085
C 378 8.1 3054 197 124 4681 7.4 2789 373 15752
D 380 8.5 3218 20.6 180 6827 27 1014 12.9 24074
B A 402 8.1 3267 193 183 7343 1.0 414 5.3 31301
B 378 83 3141 188 142 5373 4.6 1752 24.6 17514
C 354 8.3 2945 156 121 4277 3.5 1248 226 16049
D 361 8.5 3067 197 167 6036 2.9 1057 149 22866
N level LSDygs 714 NS 541 NS NS 875 0.99 489 NS NS
Split method # NS NS NS NS NS NS 047 163 0.16 NS
Shading " NS NS NS NS 1.23 289 0.83 NS 4.73 1771
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Nlevel Split application Panicles  Primary branch Secondary branch Secondary branch degeneration ~Spikelets m™
kg/10a method® m’ /pani. m?  fpani® /pani® m? /pani. m? %
Nampoongbyeo
12 P A 226 9.7 2191 371 364 8223 0.7 158 1.9 24999
B 238 9.6 2281 352 325 7715 2.7 649 7.8 20347
C 211 9.7 2055 360 284 5998 7.6 1605 21.1 20621
D 222 9.6 2126 332 316 7006 1.6 354 4.3 21235
B A 235 9.5 2229 340 332 7815 0.8 181 2.3 28209
B 249 99 2461 354 335 8352 1.9 474 54 17090
C 232 9.9 2287 362 312 7236 50 1159 13.8 17105
D 242 9.4 2275 342 319 7737 22 540 6.5 19930
24 P A 302 9.5 2861 364 342 10332 22 665 6.0 35986
B 406 10.2 4144 368 283 11486 8.6 3482 233 33655
C 306 9.8 2997 351 267 8150 8.9 2722 250 23529
D 271 10.3 2794 423 322 8728 10.1 2748 239 24091
B A 326 10.1 3296 371 351 11443 20 653 54 38886
B 320 9.8 3123 321 286 9134 35 1119 10.9 21323
C 361 10.1 3633 364 248 8937 11.7 4211 32.0 22882
D 352 10.0 3520 353 335 11781 1.8 644 52 25355
N level LSDyggs 19.6 NS 275 168 095 1004 1.12 590 2.29 5541
Split method 7 NS NS NS NS NS NS 0.79 286 338 NS
Shading " NS NS NS NS 2.03 1283 1.04 521 3.11 4483

# Split application of nitrogen

P 30 : 30 : 40 - application rate of N fertilizer at Basal, Tillering and Panicle initiation stage.
B 50 : 25 : 25 - application rate of N fertilizer at Basal, Tillering and Panicle initiation stage.

Light shading treatments

A: Control

B: 15 days from young panicle initiation stage
C: 30 days from young panicle initiation stage
D: 10 days before heading stage

b ¢ Denotes differentiated and existing secondary branch, respectively.
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Table 3. Coefficients of variation (C.V. %) in spikelets m™ and its components as affected by the levels and split methods of nitrogen and

shading during reproductive stage.

Variety Panicles m2  Frimary branches Secondary branche per paicle Spikelets m’
per panicle different-iated. existing degen-erated
-------------- N levelSplit method exp. ---------------

Choocheong 21.1 24 5.8 7.0 80.4 26.9
Hwaseong 239 4.5 6.5 6.8 55.0 222
Nampoong 20.4 44 6.4 6.2 453 223

------------ N levelSplit methodshading exp. ----------

Choocheong 17.0 35 7.2 11.2 952 26.2
Hwaseong 18.5 3.0 6.7 145 65.3 249
Nampoong 21.1 2.8 6.2 10.2 82.0 26.1

----------------------- Pooled --------------eemem--

Choocheong 183 34 72 9.2 102.5 29.1
Hwaseong 20.3 3.6 6.2 132 71.6 26.7
Nampoong 20.5 34 6.2 10.0 94.2 303

Table 4. Standardized partial regression coefficients of components constituting number of spikelets per square meter (Sp).

Components Choocheong Hwaseong Nampoong Pooled
Panicle p~ (P) 0.6107(29.7)* 0.7377(31.2)  0.7177(35.5) 0.7647(24.1)
Primary branches per panicle (Pr) 0.176™ (8.6) 0.269(11.4) 0.098"(4.9) 0.454"(24.1)
Differentiated secondary branches per primary branch (DSB)  0.125™(6.1) 0.2037(8.6) 0.136™(6.7) 0.666™(21.0)
Percent of degenerated secondary branch(PDSB) 0.2677(13.0)  -04677(19.8)  -0.3297(162)  -0.3397°(10.7)
Spikelets per secondary branch(SSB) 0.8377°(40.8) 0.636™(27.0) 0.689™(34.1) 0.8447(27.9)
R-Square 0.9821 0.9796 0.9840 0.9701

* rm In(rmS rmp)=P, + Bi In(rmP) + B, In(Pr) + B; In(rmDSB) + B4 In(rmPDSB) + Bs In(rmSSB)

* Numbers in parenthesis means contribution(%).



Baop xR M2l (2 sl HH0| 485

p.x| (=]
R | il

AukAIQ =3, sl ARl FEHE T8
AAHEK6, 12, 18, 24, 30 kg/10a), EAIHPE (718]-2L 0] 4=
H]; 50-25-25%, 30-30-40%) 2 A2A47371e] AgAE (f
3§ 154, 302 2 5 30¢7hy alHdd dske
FA vAe IS HENGeH AaE e o33
7t

1. GHET e AT 24 kg/10a7k4] AB1ERe]
Z7tol wet AAdoes ZrEal FAIWHY g Aole
ATt ALY ZgA ] o3 FA BT 59
Frolgh 2t veisst], A7) 3097k A e
A Fpe) 27t 7P 3A Vel

2. Y IXRASTE A2AE 18 kg/10a7FA] AlvlEe) 5
71l M} tha FTleke Aol ot F7HEE AR SUL
o, BAPH b Aole fiith @R AT 1A FE
AaAm g F7te) met FrteiRed ole £9 XA F
7HEche 9RAT ae] FUF 901, Agel w)
e ST DRATF 1N 75 F% AAat
AR, ol £ 1AAAFY ol o5k Zo] ol &
AAAT o] hae]] o8 Rl

3. 3 22X 7 B3lre da 12~18 kg/10a7kR] = Alu) 3
F71ol we} i Frteke Agelou, 24174 Bl
37t Bole wet sl 79 2R HTE A
vzl W zlol= gkt A2 A7 9] xBgA el o3
F 2R AES e zbel7t gl vh, H3) 237 5ol
Z o7t ATt SHHAT A H 5 FaAH o]
ke/10a7kR] F71goll wieh Hobd ot AR e 2}
= Aen, xR wet foJiA st
4. GAAG JlrE 18~24 kg/10a7HA] = AAWEE F
7t wiet F7Ft e o ol el o o) FUIEHA %
UL, EAHEZIE o]zt Tk A7 2pgel <
ARG Felrt AAEAEY, s 3047k =}
A 7FE 2L, 971 15Y AR A =Tt
7P HA

5. SHEAG gsle] WololE Fir FAHLAT 99l
AAY 590 22331 734ke] o

j>—l (4

&

B 2o ke

1

[e]

—_

T
3|

=

7B Aon, xR A 7|dxs} 7 Aot
Al Al

o] TS H|ER 2147) LBEj0] A7 mzade) 7
2RAA7ISAIEe] ATHAACCI320 sl e
%

[o] K=A =
Py —yiim

2

Akita, S., 1989. Improving yield potential in tropical rice. In: Progress
in Irrigated Rice Research. International Rice Research Institute,
Los Ba os, Philippines. pp: 41-73.

Amano, T., Shi, C., Qin, D, Tsuda, M., Matsumoto, Y., 1996.
High-yielding performance of paddy rice achieved in Yunnan
province, China: 1. High yielding ability of Japonica Fl
hybrid rice, Yu-Za 29. Jpn. J. Crop Sci. 65(1) : 16-21.

oEEAE. 1973, KRR BRG] AR 2R} I om ko RS Bt
FETEZE. 14 ¢ 1-40.

BEAE. 1984, i AERHS OIS KA Mk BERCELE B IKE
of fETol BASH BESE. AL M 3

Kropff, M.J., Cassman, K.G., Peng, S., Matthews, R.B., and Setter,
T.L., 1994. Quantitative understanding of yield potential. In: Cass-
man, K.G.(Eds.), Breaking the Yield Barrier. International Rice
Research Institute, Los Ba os, Philippines. pp: 21-38

Rk ) 3821, 1986. PURI/KFAE. J#BLit.

TREE . 1957, AFEERORKAL & FRERICRE S 2 1AEAHITE. B
MR AS:1-271.

PRESE = 1965. FalEHm & By, EE.

FARSE, HATAHT. 1978, BEMUKFROUCERLGRIZIC RREN D
BT 5, O, HIFK. 47 : 529-535.

FIH 2 1982, BRHUKFRO Vegetative Lag PhaselZ i3 2 Ry
B, & ICERRR S - & DRTE -~ MEE 212) .
113-250.

R, B =, TIRRER. 1968. KRR EOBALIFIL L Z Ol
F B 2 rEEa905E. S86H. MEBOB NI B LT
HROFE. HIFLE. 37 417-422.

FImEL. 1969. KBSEKILICE LITTBRERNE, BEMI
WIRAT A 1658, 27-167.

FeFFR, WEAYE. 1978, KD ICRT AW, A8
T EATEINC AT FAEDBEBEORHR. ATER. 47 © 699-706.
EREEX, MEH=. 1971, KEKEDHIIR L £ OIS
DYEEIITE. 1008, T Ric L AFaMERlr (3) 1, 22KEHE
o ETEE, R, BHERE JOREEE. A7EL 40 : 101-

108.

Yoshida, S., and Parao, F.T., 1976. Climatic influence on yield and
yield components of lowland rice in the tropics. In: Climatic and
rice. International Rice Research Institute, Los Ba os, Philippines.
pp: 471-494.



