HYEZ (Jpn. J. Crop Sci.) 65(1) :16—21 (1996)
PEBBEEICH T B KFES IR OKIIAR
IR SvR=ANA Ty F I 1 ARH 29 5OHIE

KB AE W meE OB
BOE BT R R
(FERRF SR RFE « **BRRERNFAMPIIRT - *** ZERXEFEVRIREE -
AEER AR
1995 4 1 A 30 HZH

B B HYEHEHACSVT1L,50gm U EOMNESHIFBL I L 2ETFL, FNORIEBECOHTE
EHZMRERL O L, R¥EISE2ENNBOBETORMEEE (FHEKX :78.5 m™?) THEELHINE
1,664 gm™2 (700 m2 AJDELD) %87z, &5, BITOH /2 OFREEE BHEX:42.7% m™?) THD T
BEARBEOBINE 1,982gm 2 (6m2 AN DED) »BBEonsz, E4EFHEOFEYHSNZIZ19.3M] m?d! &,
HAEICH T 2 EREyEEEHE (JIBP) TREINS AEOFHE16.1 M] m2 d i~ 20% % 5 >
7o, B2 BOLEBFHMOM EESETA KT A NVF —FFHRE (Eu) 12 JIBPZE T3 5 A EDFY
B (1.25%) &Y b 28~50%bEmn <, FEETIESSIEL JIBP OBEME (0.59%) &by 17~49%5
o7, Eu DEIMOIEI BEZE2 DI KEVIE»SRME2ISOZPUTITHEIHANEDZ I LD & Eu
DEEPKELSFEL TR EEZSNT:, K295 IIRBIAOK FE4LE 2,500 gm 2 LA ECHE/H# F
HEEZ 0.6 UE%, £72, 1,180 gm? U LEDbOETHOLLIZ 14U EEZRZFNRLE. m Y720 D
BI%IE 71,000~87,700 KL E L 72, XK THIE L 23.1~23.5g, BIBEIX 76.0~76.2% ThH - 72, K
29 S IEWAEE L AQESERI E HICE L, £/, m? Y72 0 EENE L < SVEID 1 HBRE LB
BEnBon, JOBTEFEK LY BRI L TEETH - 72, KR 29 SO BEEE SIET O B
Bz LS B E % 2 ATREME SR S hutz,

F—T—F  EmE, KW, SN PE, BFE, K295,

High-Yielding Performance of Paddy Rice Achieved in Yunnan Province, China I. High yielding
ability 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 606, Japan)

Abstract : Rice seedlings of cultivar Yu-Za 29 were planted by the conventional cultivation method with a
planting density of 78.5 hills per m? (dense planting) in Binchuan, Yunnan Province and achieved a paddy yield
of 1,664 gm~2, the sampling area being 700 m?. In addition, a very high paddy yield of 1,982 gm~2, the sampling
area being 6 m? in total of three sub-plots, was recorded by reducing the planting density to about half of the
conventional one (42.7 hills per m?, sparse planting). The average daily incident solar radiation during whole
growing period (19.3 MJ m~2 d-!) was about 209, higher compared to the mean value (16.1 MJ m~2 d-!)
obtained in the five-year experiment of the Japanese International Biological Program (JIBP). On the other
hand, the efficiency for solar energy utilization (Eu) of Yu-Za 29 for biological production during the whole
growth period was higher by 28-5097, in comparison with the average Eu (1.259) of the five-year experiment
of JIBP. Eu for grain production exceeded the highest Eu (0.599,) in the JIBP by 17-499. In Yu-Za 29, the
harvest index was estimated at more than 0.6 for top-dry weight over 2,500 gm~2 and the grain-straw ratio
reached more than 1.4 for straw weight over 1,180 gm~2. The spikelet number per m~2 was 71,000 to 87,700 and
the filled-spikelet percentage was 76.0 to 76.29,. An increase in both components of dry-matter production and
the partition ratio of dry matter to grains as well as the high percent of the filled spikelets, regardless of a very
large number of spikelets, had been attained with the sparse planting comparing with dense planting.

Key wards : China, High vield, Paddy rice, Solar radiation, Yunnan Province, Yu-Za 29.
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Table 1.
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Outline of cultivation methods in the experimetal paddy field.

Variety used and planting density

Cultivation methods common to each plot

Yu-Za 29, Dunse planting
(78.5 hills per m?, 2 plants per hill)

Cropping system : Wheat-rice double cropping
Transplanting date : April 29

Fertlizer application
Basal dressing

Yu-Za 29, Sparse planting
(42.7 hills per m? 3 plants per hill)

Compost 2300 gm~2 (April 27)
Urea (N: 46%) 3.5 gm™2 (April 28)

Calcium phosphate (P: 18.1%) 8.1 gm™? (April 28)
Compound fertilizer (N, P, K: 159%) 2.3 gm™* (April 28)

Chu-Jing 9 Dense planting
(78.8 hills per m?, 3 plants per hill)

Top dressing at the tillering stage
Ammonium carbonate (N :17.1%) 7.7 gm~? (May 5)

Top dressing at the panicle formation stage
Potassium sulfate (K; 509%) 7.5 gm~2 (June 10)

Chu-Jing 9 Sparse planting
(41.3 hills per m?, 4 plants per hill)

Total
Disease, insect and weed control

N:135 gm2 P,0;:10.4 gm2 K,0: 9.8 gm™2

Insecticide and fungicide: 7 times
Herbicide : one time, Hand weeding : twice
Soil condition : Brown forest soil, Clay loam
Water management : Continuous flooding from trans-

planting to heading (5 to 10 cm depth)

Planted area is 71m? (12.6m X 5.6m) without replication in dense planting and sparse planting of Chu-Jing
9 and sparse plantng of Yu-Za 29. Dense planting of Yu-Za 29 is 970m?(57.4m < 16.9m) without replica-

tion.
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Daily mean incident solar radiation and daily mean air temperature in

Binchuan, Kyoto and Fresno, California.
—: Binchuan (25° 50" N, 100° 30" E, 1,640 m above sea level) ; Yield production

period is from July to August.

~=:Kyoto (35° 01’ N, 135° 44" E, 90 m above sea level) ; Yield production

period is from August to September.

— :Fresno (36° 46" N, 119° 43° W, 100 m above sea level) ; Yield production

period is from August to September.
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Table 2. Yields of Chu-Jing 9 and Yu-Za 29 at two planting densities.

Weight of Weight of
Cultivar Planting density winnowed-unhulled winnowed-brown
rice (gm™?) rice (gm 3t
Yu-Za Dense planting (D) 1,697  1,6647 1,278 1,251+
Sparse planting (S) 1,982 1,498
Chu-Jing 9 D 1,433 1.121
S 1,482 1,150
Yu-Za 29 (D vs. S) * *
Chu-Jing 9 (Dvs. S) ns ns
D (Yu-Za 29 vs. Chu-Jing 9) * *
S (Yu-Za 29 vs. Chu-Jing 9) * *

# 1 An area of 700 m?® was used for yield determinations.
All data except two were obtained by harvesting 6m? in total of three sub-plots
from each plot.

t : More than 1.8mm of grain thickness.

* : Significant at the 0.05 probability level based on t test, ns: Not sgnificant.

Table 3. Efficiency for solar energy utilization(En) during whole growth period of Chu-Jing 9 and
Yu-Za 29 at two planting densities.

Cultivar Planting density Total-top dry matter(95) Grains (%)
Yu-Za 29 Dense planting (D) 1.60% (128) [ 98] 0.69% (144) f117]
Sparse planting (S) 1.88% (150) 115] 0.88% (183) 1149]
Chu-Jing 9 D 1571 (126) [ 96) 0.65% (135 [110]
S 1.591%  (127) [ 97] 0.66%  (138) 112]
Yu-Za 29 (D vs. S) *%k *k
Chu-Jing 9 (D vs. S) ns ns
D (Yu-Za 29 vs. Chu-Jing 9) ns * %
S (Yu-Za 29 vs. Chu-Jing 9) k% *k

() : Relative value compared with five-year mean Eu of the Japanese Internatinal Biological
Program (JIBP).
[ ] : Relative value compared with the highest Eu of JIBP.
*%  Significant at the 0.01 probability level based on t-test, ns: Not significant.
} : Significant compared with five-year mean Eu of JIBP at the 0.01 probability level based on
t-test.
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Table 4. Total-top dry weight, straw weight and economic yields of Chu-Jing 9 and
Yu-Za 29 at two planting desities.
Total-top . Winnowed-  Winnowed-
. Straw weight
. . . dry weight s unhulled unhulled
Cultivar Planting density y (gm2?) . ,2 . ‘2
(gm~2) (S) rice(gm™2) rice(gm™2)
(T) /T /S
Yu-Za 29 Dene planting (D) 2,550 1,185 0.65 1.40
Sparse planting (S) 2,978 1,240 0,69 1.60
Chy-Jing 9 D 2,348 1,148 0.61 1.24
S 2,377 1,157 0.62 1.28
Yu-Za 29 (D vs. S) k% ns %k Kk
Chu-Jing 9 (D vs. S) ns ns ns ns
D (Yu-Za 29 vs. Chu-Jing 9) * ns * *
S (Yu-Za 29 vs. Chu-Jing 9) *k *k *%k *kk

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

significant.

Table 5. Yield components of Chu-Jing 9 and Yu-Za 29 at two planting densities.
. 1000-grain . .
Cultivar Planting density Spikelet mzxmber weigh%(g)f Fluef,] grain
per m a b (%)t
Yu-Za 29 D 71,000 23.1 27 .4 76.0
S 87,700 23.5 27.8 76.2
Chu-Jing 9 Dense planting (D) 55,100 23.5 28.7 88.7
Sparse planting (S) 56,700 23.1 28.9 90.4
Yu-Za 29 (D vs. S) *¥ ns ns ns
Chu-Jing 9 (D vs. S) ns ns ns ns
D (Yu-Za 29 vs. Chu-Jing 9) *k ns * *
S (Yu-Za 29 vs. Chu-Jing 9) %k ns * *

t a: Winnowed-brown rice. b: Winnowed-unhulled rice.
$: Grain selection was made by salt solution of the specific gravity of 1.06.
*, %% : Significant at the 0.05, 0.01 probability levels based on t-test, respectively, ns: Not

significant.
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