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High-Yielding Performance of Paddy Rice Achieved in Yunnan Province, China. II. Spikelet
production of Japonica F, hybrid rice, Yu-Za 29 : Takahisa AMANO, Chang-Jun SHI**, De-Lin QIN**, Makoto
TSUDA*** and Yasuhiro MATSUMOTO**** (Faculty of Agriculture, Kyoto Prefectural University, Sakyo-ku, Kyoto 606,
Japan ; ** Rice Research Institute, Yunnan Agricultural College, Kunming, Yunnan Province, China ; *** Faculty of Bioresour-
ces, Mie University, Tsu 514, Japan ; **** Matsumoto Brewing Co. Ltd., Hushimi-ku, Kyoto 6006, Japan)

Abstract : The spikelets produced, amouting to as much as 71,000 per m? in a dense-planting plot, had been
attained by combining of 487 panicles per m? and 148.8 spikelets per panicle. The panicle number per m? was
almost the same as the culm number per m? at transplanting. In a sparse-planting plot, the panicle number per
m? did not decrease but increased in the spikelets per panicle up to 180.9, and thus 87,700 spikelets per m? were
obtained. The efficiency of spikelet production for Yu-Za 29 was apparently higher than Nipponbare cultivated
in Kyoto. The significantly large number of spikelets per m? was attributed to both a more efficient use of nitorgen
in producing spikelets and increases in nitrogen absorption up to heading (23.4 to 23.6 gm~?) and in leaf dry
weight at heading (328~333 gm~?). Efficiency of nitrogen use in producing spikelets of Yu-Za 29 was higher in
sparse-planting plots than in dense-planting plots. No differences in culm lengths and internode lengths lower
than the 3 rd one (N,) were observed between the planting densities, but breaking resistance of N, and N,
lowered in the dense planting plot. Consequently, the lodging index of N, (distance between fulcra is 5 cm)
exceeded 200. Improvement of nitrogen use efficiency in producing spikelets as well as high resistance to lodging
in Yu-Za 29 are considered to be compatible with an increase in the sparsity of the planting density in comparison
with the conventional dense planting cultivation in Binchuan.

Key words : Lodging index, Nitrogen use efficiency, Panicle number, Spikelet, Yu-Za 29.
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Table 1.

Panicle number per m? and spikelet number per panicle of Chu-Jing 9

and Yu-Za 29 at two planting densities.

Panicle number Spikelet number

Cultivar Planting density ) .
per m per panicle
Yu-Za 29 Dense planting (D) 487 145.8
Sparse planting (S) 485 180.9
Chu-Jing 9 D 529 104.1
S 442 128.3
Yu-Za 29 (D vs. S) ns %%k
Chu-Jing 9 D vs. S) * %k * %k
D (Yu-Za 29 vs. Chu-Jing 9) ns *k
S (Yu-Za 29 vs. Chu-Jing 9) ns k%

%% : Significant at the 0.01 probability level based on t-test, ns: Not significant.
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Fig. 1. Change in number of culms with time.

-=:Yu-Za 29, Dense planting.

--:Yu-Za 29, Sparse planting.

—: Chu-Jing 9, Dense planting.

— : Chu-Jing 9, Sparse planting.

Seeding : March 19, Transplanting : April 29,
Heading (Hd) : July 15, Maturity : Septem-
ber 8.

() : Percentage of productive culms.

Data are the meanz+standard error of five
sub-plots of ten hills each.
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Fig. 2. Relation between leaf dry weight at
heading and spikelet nember per m®.
O:Yu-Za 29, Chu-Jing 9.

Yd: Yu-Za 29, Dense Planting.

Ys: Yu-Za 29, Sparse Planting.

Cd : Chu-Jing 9, Dense Planting.

Cs: Chu-Jing 9, Sparse Planting.

Bars of Cd, Cs, Yd and Ys are standard
deviation of five replications.

B : Nipponbare, Kyoto (1991~1994).

Fitted a set of models of intersecting straight
lines described by Ohtsuka. Multiple correla-
tion coefficient between original data and
estimated Y is significant at the 0.01 proba-
bility level (R=0.864).

Az Yukihikari, Hokkaido (1986).

Fitted a regression line. Multiple correlation
coefficient is significant at the 0.01 probabil-
ity level (R=0.907).
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Fig. 3. Relation between absorbed nitrogen up

to heading and spikelet number per m?
©:Yu-Za 29, Chu-Jing 9.

Cd, Cs, Yd and Ys: Refer to Fig. 2.

Bars of Cd, Cs, Yd and Ys are standard
deviation of five replications.

B : Nipponbare, Kyoto (1991~1994).

Fitted a set of models of intersecting straight
lines described by Ohtsuka.

Multiple correlation coefficient between
original data and estimated Y is significant
at the 0.01 probability level (R=0.847).

~ : Yukihikari, Hokkaido (1986).

Fitted a regression line. Multiple correlation
coefficient is significant at the 0.01 probabil-
ity level (R=0.917).
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Table 2. Dry matter weight, total-nitrogen content and culm length at heading.

Total- Weight of

Weight ratio

. . TOtal_.mp nitrogen culm and of leaf blade Culm
Cultivar Plantng density dry W(—:‘lzght content leaf sheath to culm and length
(gm®) (%) (gm~?) leaf sheath (em)¥
Yu-Za 29 Dense planting (D) 1,681.2% 1.39 1,055.7% 0.31% 92.5t4.7
Sparse planting (S) 1,662.6% 1.42 1,034.7% 0.32¢ 92.6+4.3
Chu-Jing 9 D 1,455.6% 1,42 926.4% 0.31%1 88.4+5.8
S 1,317.3¢ 1.52 822.7% 0.34% 90.0%+5.7
Nipponbare # 1,024.7 1.56 576.5 0.49 75.5+4.1
Yukihikari ## 608. 4 1.58 334.4 0.43 66.6+3.9
Yu-Za 29 (D vs. S) ns - ns ns
Chu-Jing 9 (D vs. S) * — %k ns
D (Yu-Za 29 vs. Chu-Jing 9) * - * ns
S (Yu-Za 29 vs. Chu-Jing 9) %k — %ok ns

# : Mean value of four plots in the experiment of Kyoto Prefectural University, Kyoto, in 1992.
## : Mean value of eight plots in the experiment of Kamikawa Agricultural Experiment Station,

Asahikawa, Hokkaido in 1986.

*, %% : Significant at the 0.05, 0.01 probability levels based on t-test, respectively, ns: Not significant.
T : Significant compared with Nipponbare at the 0.01 probability level based on t-test.
t : Data are mean=standard deviation of 20 to 40 culms of four plants.
Table 3. Internode length of Chu-Jing 9 and Yu-Za 29 at two Planting densities.
Internode (cm) t
Cultivar Plantng density N, N, N, N, N; and lower
internodes
Yu-Za 29 Dense planting (D)  33.0%+3.63 22.7+4.64 18.3+2.39 11.7+2.93 6.8+2.34
Sparse planting (S) 33.5+2.86 24.4+2.08 18.3+3.46 11.6+3.62 4.8+2.28
Chu-Jing 9 D 33.5+4.51 23.5+2.51 18.1%£2.30 9.7+3.69 3.6+2.23
S 32.4+4.99 24.6+2.66 17.7+£2.74 11.3+3.62 4.0+3.64
Nipponbare # 34.1+£3.23 20.7+3.01 13.6+1.99 6.5+1.83 2.7+2.01

t : Data are meanz+standard deviation of 20 to 40 culms of four plants.
# : Data in the experiment of Kyoto Prefectural University in 1992.

Ni., N;, N; ++ indicate Ist, 2nd, 3rd - -+ internodes from the top, respectively.
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Table 4. Contribution ratio of translocation amount of assimilated products(T) stored in the culm

and leaf before heading to grain yield(E).

Dry weight

Dry weight

. Amount of

Cultivar Planting density of who?e mcreaset.:l translocation T/E

brown rice after heading (em-2) (T)+ (%)
(gm~?) (E) (gm"?) (AW) g

Yu-Za 29 Dense planting (D) 1,092 869 223 20.4
Sparse planting(S) 1,393 1,318 75 5.4
Chu-Jing 9 D 960 892 68 7.1
S 976 1,060 —84 —8.6

Yu-Za 29 (Dvs. S) *k %k %k *k

Chu-Jing 9 (Dvs. ) ns *% **k %k

D (Yu-Za 29 vs. Chu-Jing 9) * * *k %k

S (Yu-Za 29 vs. Chu-Jing 9) ** *k %%k %k

t: Amount of translocation of assimilated products stored in the culm and leaf before heading

(T=E-AW).

*, %% : Significant at the 0.05, 0.01 probability levels based on t-test, respectively, ns: Not significant.

Table 5. Change in culm-dry weight per unit length during ripening.

Decreasing ratio t

Cultivar Planting density N, N, N, N, and lower
internodes
Yu-Za 29 Dense planting (D) —2.01 19.43 21.75 19.23 29.68
Sparse planting (S) —6.20 9.96 8.61 9.32 9.38
Chu-Jing 9 D —4.79 —6.22 11.62 13.84 18.53
S —4.78 —3.30 5.48 8.62 8.92

t: (Culm-dry weight per unit lenght at heading—culm-dry weight per unit length at maturity) /culm
-dry weight per unit length at heading X 100. Obtained with four hills without replication.

N,, N, and N;: Refer to Tale 3.

Table 6. Breaking resistance, bending moment and lodging index at maturity.

Cultivar Planting Breaking resistance (g) t Bending moment § Lodging index #
iv )
density N, N, N; N, N, N,
Dense
Yu-Za 29 . 407.7+129.1 513.8+161.4 865.2+247.3 984.0%+335.9 212.2%+39.5 191.5%35.9
planting (D)
Sparse
. 662.7+161.4 679.2+196.0 1029.9%+307.1 1276.8+415.7 157.0%+39.5 176.5+43.1
planting (S)
Chu-Jing 9 D 411.9+£140.9 448.5+194.7 694.5+238.3 846.5x290.9 168.6+39.1 188.7+43.3
S 526.9£233.4 661.9£287.0 833.7£315.1 1031.1%£378.2 164.0+33.2 161.6+28.9

Data are the meanztstandard deviation of 15 to 20 culms of four plants.
t: Distance between fulcra was set as 5 cm and measured with leaf sheath attached.
1: Length from the base of an internode that measured breaking resistance to the top of ear X fresh weight

of the same part.
#: Bending moment/breaking resistance X 100.
N, and N, : Refer to Table 3.

CCHBARSYUTVEVMEORIESH5 LN, T
B LasmL, FTHERIZECRIBNEL 1T,
g7, BEXTKE L, BHERXTINE»o7, L7
235 T, BHEXICB T 5 T/E ORIz EAIEM & 0
b TFUEHOBBEETR2RELTVE EEZHNLD,

B6FIIN, BXUN, #ifrE, #iiFE—2 > b
BIUERERE R L, MaSEO®RITEIX N;, N,
LB LD b EBHERS NS potz, diifE— 2
b HBHEEANE o 78, BIRIERIZRZ 25
7z, BEROEREIZEIRIER 200 EEZTHY, %

NII-Electronic Library Service



28 HEEME LS

% 65% (1996)

hEgiz 3 LEROBERESE X 5%, R¥E29 5D
FHEXICBT 5 N, OFRIERIL 200 28272, &
X CEREHEOE W Z i3 T/EBNKE L, N,
N, DBEMAR I YL VEMEORIBEFE L VI L L
FECEEL TWw5, RO I F, HETIE T/E 2
KEWZLRZEITHT, HINERBOEFRICB VT
T/EDWANEETHS Z LKL, LarL, T/
E DK & WHINBEF AR L TR TREL
RIBICZ>TWAY ZEDEFHshTBY, TE-
HENOBE»S T/ERKRELTEILZEFETH
SEARHZTHS S, K29 SOBEX TIZ m?
L7z D 87,700 RLOWE A E T T/E IBHKIZ LR
Ko 1 RHE29BSDEL S KELHUBEEIZE
JNROEITOFHEEE L D b & 5 CBEKHD D &
TRHER S L BT 2bDEEZSND,

R AR ARIT T 2 04 ) ERETRBEOH
HEME L, "EEEEFEEHNREE R DRERE,
FSRBEIRIBROH I 2TEG, 72, WO LD
Lo THHORFERFHMARMEE » o BRLBE
LREETEV, SRR LTHEESRT S,

51 A X #

1. Amano, T., Q. Zhu, Y. Wang, N. Inoue and H.
Tanaka 1992. Case studies on high yields of paddy
rice in Jiangsu Province, China. I. Characteristics
of grain production. Jpn. J. Crop Sci. 62:267—
274.

2.

10.

11.

12.

C REBA - HE-F k- EE

Amano, T., Q. Zhu, Y. Wang, N. Inoue and H.
Tanaka 1993. Case studies on high yields of paddy
rice in Jiangsu Province, China. II. Analysis of
characters related to lodging. Jpn. J. Crop Sci. 62 :
275—281.

o BRI
1996. FEERE I BT 5 KRGS I O EIFIRTZE.
BIHR RN ATV T ARKE295D
%It BERC 65:16—21.

. MBAT 1974, TRIEDE & BT, BB E, B HT. 253

—280.

SR % 1982, IUEEEREERIO TR, BE R, WA

27—64.

. BHOKEBHETHIRE 1994. VK 4 FEFYHET

BHFHS, ER. 84.

. Ohnishi, M., J.F. Angus, L. Lewin and T. Horie

1993. A Comparison of the growth and vyield of
Japanese and Australian rice cultivars at Yanco

in Australia. I#F%) - BEPFE 38:31—-33.

. ORERFERE 1978, TINBETLANOHITIID. Biffk

> —# A 14:1-31.

- WEFHE 1962 AKFEOERICBIT 2%, LRHK

] 7:419-499.

&R - B f— - JU#A(E 1990, HEENA 7
Dw K74 AOYEEERSE. Fo2&{ NEEER
. BYERD 59:29—33.

Hep BF - 10O E— 1967. BEFEOMINATEEY: —
AIEHZOGMEE OB 2P — BRE 42:
1321--1328.

Yoshida, S. 1981. Fundamentals of Rice Crop
Science. IRRI, Los Bafios, Philippines. 69—84.

NII-Electronic Library Service





