HfEfZ (Japan. Jour. Crop Sci.) 60(1) : 57—64 (1991)

PARREMIC 51T D KBREOYEEED b A 1-
RIEBAEER B8 T 2R

T OME & AL B 2t - RERI™ER* >+
(MUNKZBFE)
YR 2 £ 7 A 16 H 28

B B ACETRRUVELEESREMED &b 2 BREIIEC N L CEE0OEBEINR&E (e
B) WE-TEZETHRTE 20880 0ic L, SoICRBICH T 2 M5 FHET 2 BT, HAREK
fhdefd (Y 27y Ny, b3z xy), HORHEARGE (BB 235, KE2588) RUKEA > FEARES
& (IR 661) *ZhEhHRALERET->7. BREIUTOEY TH- 7.

1) BR/BRIE, FBEXLETRTEEZRIEO SN h o7, 2) EEROBEERISEIZ ST > KO
WIIRUESR THEITRICHANTKRE ko7, 3) BBEIC L - THEDRE 30 BRS04 5 13 B ANk
FRARIE AL 7208, MiDREIZEA L, BEIRMARAERERC L > THLAERE I okino7, 4)
FEXO m? 40 OFEHIIETR S THEML 24, 2ORESHRESIIET L0 CNEIZETX &
BEREZRED OG> o7, Lol, BERHEAMREIDOMIL /-, 5) EEREC -1, §itsE
ERIRIE adkemotz, 6) FHEBHICBOTEEREIC L > TEETEN Y LS I HE, HEIZMA
FRALFED X 5 2O K & W REEEL Tw5 2 E0BEL itk -7,

F—T—F A NEUKHE, BOEEYR, FERBEIE, KiE, Bih, ORMAAKRE HRBARE.

Study on Applicability of Nitrogen-Deep Placement Culture from the View Point of Productivity of
Various Rice Cultivars in Warmer Area: Wei Jing-WANG, Katsuyuki KATAYAMA and Tomoshiro TAKEDA
(Faculty of Agriculture, Kyusyu University, Hakozaki, Fukuoka 812, Japan)

Abstract : An applicability of nitrogen-deep placement culture (NDPC) in warmer area suffered from poor
number of spikelets and low sink-source ratio, and responsibilities of NDPC for not only japonica rice cultivars
(Tsukushibare, Hiyokumochi), but also japonica-indica rice hybrids (Milyang 23, Suweon 258) and indica rice
cultivar (IR 661) were studied.

Results were as follows : 1) The ratio of ear culm length of rice cultivars was not significant between NDPC
and ordinary culture (OC). 2) All cultivars on NDPC enlarged leaf area index due to increase of tiller numbers
and leaf elongation. 3) Dry matter production during 30 days after heading of japonica-indica rice hybrids
increased, but that of the others decreased on NDPC. Canopy of japonica-indica rice hybrids didn’t reach rank
growth. 4) All cultivars on NDPC increased spikelet numbers, but decreased ripened grains. Therefore, yield
was not significant between NDPC and OC. But the yield of Japonica-indica rice hybrids increased. 5) The
sink-source ratio of rice cultivars was not significant between NDPC and OC. 6) It was concluded that the rice
cultivar with high fertilizer responsiveness like japonica-indica hybrid was suitable to increasing the yield on
NDPC in warmer area.

Key words: Indica, Japonica, Japonica-indica hybrid, Nitrogen-deep placement, Rice, Sink-source ratio,
Warmer area.
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Table 1. Amount of nitrogen and the method of nitrogen application (kg/10a).

Culture Basal Topdressing Topdressing Ear Total
method dressing at tillering to deeper layer manuring

Ordinary 6.5 3.0 4.0 13.5
Deep* 3.0 10.5 13.5

* Deep placement of nitrogen.

Table 2. Plant height, ear length, culm length, ear-culm length ratio (E/C ratio) and internode length of rice
cultivars on ordinary and nitrogen-deep placement cultures.

Plant Ear Culm E/C Internode length (cm)
Cultivar height length length ratio
(cm) (cm) (cm) 1 2 3 4 5

Ordinary culture

Tsukushibare 92.5 17.9 68.8 0.26 29.2 17.7 10.0 8.1 3.5

Hiyokumochi 93.0 18.4 64.5 0.28 31.4 17.8 9.4 3.9 1.8

Milyang 23 95.0 21.9 68.4 0.32 29.2 16.3  10.4 8.1 3.8

Suweon 258 90.7 21.2 57.8 0.37 28.7 12.9 9.9 4.0 2.2

IR661 95.5 22.2 58.3 0.38 25.7 13.0 8.6 6.3 4.7
Nitrogen-deep placement culture

Tsukushibare 97.1 19.6 71.9 0.27 30.6 21.0 12.6 5.4 2.3

Hiyokumochi 98.3 20.8 66.3 0.31 34.8 19.6 7.8 3.4 0.5

Milyang 23 101.5 22.8 69.6 0.33 31.2 18.5 12.1 5.6 2.2

Suweon 258 93.9 21.7 59.3 0.37 30.0 13.6 11.0 3.4 1.2

IR661 98.2 23.2 59.4 0.39 27.2 14.7 10.3 4.6 2.6
LSD (P=0.05) 1.9 0.9 1.0 ns* 1.1 1.2 ns 1.3 0.5

* ns=not significant.
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Table 3. Upper three leaf length, maximum tiller number, and percentage of
fruitful culms of rice cultivars on ordinary and nitrogen-deep placement

cultures,
Leaf length (cm) Maximum Fruitful
Cultivar tiller no. culms
Flag  2nd (no./m?) (%)
Ordinary culture
Tsukushibare 34.2 36.5 43.1 495 82.0
Hiyokumochi 27.6 36.2 38.5 426 90.3
Milyang 23 31.5 40.0 43.8 442 61.3
Suweon 258 32.9 34.3 36.6 417 76.8
IR661 31.5 43.5 45.0 377 68.7
Nitrogen-deep placement culture
Tsukushibare 47.7 50.4 40.8 533 83.3
Hiyokumochi 32.2 45.9 39.6 504 98.8
Milyang 23 40.8 43.1 40.8 460 67.2
Suweon 258 34.6 36.1 35.1 426 84.1
IR661 37.3 52.3 41.5 432 73.1
LSD (P=0.05) 5.6 6.2 ns* 34 3.4

*

ns=not significant.
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Table 4. Crop growth rate (CGR), leaf area index (LAI) and net assimilation rate (NAR)
from 30 days before heading to heading and heading to 30 days after heading of rice
cultivars on ordinary and nitrogen-deep placement cultures.

—30 to Heading

Heading to +30

Cultivar
CGR LAI NAR CGR LAI NAR
(g/m¥/d) (m*m? (g/m*d) (g/m?*/d) (m*/m? (g/m?/d)
Ordinary culture
Tsukushibare 19.5 4.1 4.7 14.0 4.1 3.4
Hiyokumochi 18.3 4.1 4.4 15.3 3.9 3.9
Milyang 23 19.6 4.2 4.7 16.4 4.2 3.9
Suweon 258 23.9 4.1 5.9 16.0 4.2 3.8
IR661 19.2 4.0 4.8 16.4 3.9 4.2
Nitrogen-deep placement culture
Tsukushibare 20.6 4.9 4.2 13.4 5.4 2.5
Hiyokumochi 24.9 4.1 6.0 14.2 5.9 2.4
Milyang 23 22.1 4.2 5.3 17.4 4.7 3.7
Suweon 258 27.6 4.3 6.5 17.2 5.6 3.0
IR661 22.8 4.7 4.8 14.1 5.3 2.6
LSD (P=0.05) 2.5 ns* ns ns 0.6 0.7

* ns=not significant.
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Table 5. Flag leaf photosynthesis (P,) and extinc-
tion coefficient (K), at heading of rice
cultivars on ordinary culture and nitrogen-
deep placement culture (NDPC).

. P K
Cultivar (mgCO,/dm?/hr)
Ordinary culture

Tsukushibare 22.7 0.27
Hiyokumochi 28.4 0.36
Milyang 23 27.8 0.33
Suweon 258 29.1 0.32
IR661 21.7 0.27
NDPC

Tsukushibare 26.3 0.31
Hiyokumochi 31.0 0.37
Milyang 23 31.9 0.30
Suweon 258 32.3 0.34
IR661 23.1 0.32
LSD (P=0.05) 1.3 ns*

* ns=not significant.
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Fig. 2. Relationship between leaf area index (LAI)

and net assimilation rate (NAR) from 30 days
before heading (30 DBH) of rice cultivars on
ordinary and nitrogen-deep placement cultures.
[}, M :From 30 DBH to heading, O, @ :From
heading to 30 DAH. Open and closed symbols
show ordinary and nitrogen-deep placement cul-
tures, respectively.
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Table 6. Yield components, yield, and total nitrogen uptake amount (TNUA) at heading of rice cultivars on

ordinary and nitrogen-deep placement cultures.

Panicle Panicle Total Ripened 1000 Yield TNUA
Cultivar spikelet spikelets grain grain wt.
(no./m?) (no.) (X100/m?) (%) (g) (kg/m?  (g/m?
Ordinary culture
Tsukushibare 406 75 304 90.1 22.4 612 19.4
Hiyokumochi 384 82 313 88.7 21.9 609 19.4
Milyang 23 27 122 331 87.1 21.2 612 14.5
Suweon 258 320 121 387 78.9 21.8 666 14.8
IR661 259 120 311 86.7 22.7 612 15.8
Nitrogen-deep placement culture
Tsukushibare 444 93 413 62.4 20.8 536 21.0
Hiyokumochi 498 98 489 52.0 21.9 556 20.7
Milyang 23 309 117 362 83.5 21.2 642 20.8
Suweon 258 358 132 472 67.4 22.4 715 22.2
IR661 316 119 376 76.1 21.3 610 17.0
LSD (P=0.05) 41 ns* 68 17.0 ns ns 4.2

* ns=not significant.

Table 7. Sink size, leaf area index (LAI) at heading and sink-source ratio
(S/S) of rice cultivars on ordinary and nitrogen-deep placement cul-

tures.

. Sink size LAI S/S
Cultivar (g/m?) (m?/m?) (g/m?)
Ordinary culture

Tsukushibare 680 (100) 5.4 (100) 126 (100)
Hiyokumochi 686 (100) 4.7 (100) 145 (100)
Milyang 23 702 (100) 5.7 (100) 123 (100)
Suweon 258 843 (100) 5.0 (100) 169 (100)
IR661 705 (100) 5.1 (100) 138 (100)
Nitrogen-deep placement culture
Tsukushibare 859 (126)* 7.5 (139) 114 ( 90)
Hiyokumochi 1070 (156) 6.7 (141) 160 (110)
Milyang 23 769 (110) 6.1 (107) 126 (102)
Suweon 258 1058 (126) 6.1 (122) 173 (102)
IR661 801 (114) 7.5 (147) 107 ( 78)
LSD (P=0.05) 155 1.0 ns*

* Numeral in the parentheses is relative value of ordinary culture. * ns=not

significant.
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