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Studies on Dry Matter and Grain Production of F, Hybrid Rice in China I. Characteristics of dry
matter production ! Xiang fu SONG**, Waichi AGATA and Yoshinobu KAWAMITSU (Faculty of Agriculture,
Kyushu University, Hakozaki, Fukuoka 812, Japan)

Abstract ; To clarify high yielding factor of F, hybrid rice in China, characteristics of dry matter production was
examined by means of growth analysis and canopy structural analysis with special reference to native varieties,
old-improved (1960—1970) and new-improved (1970—) varieties, belonging to indica-type rice, in the Zhejiang
State, China.

The brown rice of the F, hybrid rice showed about two times of the yield of native varieties and I.1-—1.5 times
of old-and new-improved varieties. The high yield of the F, hybrid rice was resulted from the increased biomass
(total dry weight) than the harvest index. The remarkable biomass increase in the F, hybrid rice was mainly due
to the high CGR rather than its longer growth period as compared with other common rice varieties. The mean
value of CGR for 30 days before heading stage in the F, hybrid rice was 30 g/m?/day. This high CGR was
supported by high LAI in the canopy than NAR. And the high LAI maintained during the whole growth period
was due to favorable canopy structure having high plant height, and thick and heavy stems.

The light extinction coefficient of the F, hybrid rice at the heading stage was smaller than those of native and
old-improved varieties. Distribution profile of the leaf in the F, hybrid rice showed pylamidal type, namely, the
distribution pattern of the leaf was equally large from the top to the under layer of the canopy. Leaf photosynth-
etic rates in the F, hybrid rice were not significantly different from the other common rice varieties at four growing
stages.

It can be concluded from these results that high yield of the F, hybrid rice was realized by the remarkable high
biomass production based on high LAI and an ideal canopy structure favorable for intercepting light for the long
growth period.

Key words : Canopy structure, CGR, F, hybrid rice, LAI, Leaf photosynthetic rate, NAR.
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Fig.

1. Seasonal changes in accumulated solar radia-

tion (0. @) and mean temperature (&. A) of
10-day interval in 1987 in Fukuoka city. Closed
circle and triangle indicate the normal value. F,
S, and L denote the first, second and last ten days
of a month, respectively.
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Table 1. Materials used in the experiment and characters of growth.

Varieties Heading date Time of harvesting Growth duration Number of transplanting

Native

Qi shi ri huo dao 8/6 9/3 106 3

Lu cai hao 8/3 9/2 105 3
Old-improved

Ai jiao nan te 876 9/5 108 3

Yuan feng zao 7/30 9/2 105 3
New-improved

Qing gan huang 8/6 9/9 112 3

Guang lu ai No.4 8/7 9/9 112 3

Zhu fei No.10 8/12 9/17 120 3
F, hybrid

Shan you No.85 8/25 10/17 150 2

Shan you No.63 9/1 10/17 150 2

Shan you No.64 8/20 10/6 139 2
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Table 2. The difference of brown rice yield, total dry weight and harvest index among varieties.

Varieties Brown rice yield (kg/10a) Total dry weight (kg/10a) Harvest index
Qi shi ri huo dao 420.8+3.5 1056.9+16.3 0.40+0.003
Lu cai hao 414.7+11.3 1132.21+67 .4 0.37£0.012
Ai jiao nan te 477.1+9.9 1040.4+23.5 0.46+0.007
Yuan feng zhao 558.4+2.8 1076.0+8.5 0.52%0.012
Qing gan huang 623.2+1.4 1211.5+14.6 0.51+0.006
Guang lu ai No.4 615.8+2.9 1191.8+14.1 0.52+0.004
Zhu fei No.10 710.5+8.5 1388.4+14.1 0.51+0.007
Shan you No.85 808.9£2.1 1812.7+10.6 0.45+0.004
Shan you No.63 797.01+5.6 2044.2%+19.8 0.39+0.001
Shan you No.64 780.1+2.4 1770.0£30.4 0.44+0.005
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Fig. 2. Time changes in total dry weight (A) and leaf
area index (B) for native rice (O), old-improved
rice (@), new-improved rice (~), and F, hybrid
rice (&) in China. Cultivers used in the experi-
ment as follows; Native rice: Qi shi ri huo dao
and Lu cai hao ; Old-improved rice : Ai jiao nan te
and Yuan feng zao; New-improved rice: Qing
gan huang, Guang lu ai No.4 and Zhu fei No.10;
F, hybrid rice : Shan you No0.63, Shan you No.64,
and Shan you No.85.
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Fig. 3. Time changes in crop growth rate (A) and net
assimilation rate (B) for native rice (C), old-
improved rice (@), new-improved rice (&), and
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Table 3. Comparison of CGR, NAR and LAI in each growth period of native rice, old- and new-improved

rice and F, hybrid rice.

30 days before heading

After Heading

CGR of whole CGR up to
Varieties period heading CGR NAR LAI CGR NAR LAI
(g/m?/day) (g/m?/day) (g/m?/day) (g/m?/day) (g/m?/day) (g/m?/day)
Native 14 .47 14.10 21.16 6.60 4.37 14.68 5.48 3.15
0Old- . . - .
improved 13.81 13.10 22.71 6.54 3.70 14 .88 5.47 2.96
New- c -
improved 14 .88 14.76 24.26 4.84 5.33 15.06 4.74 3.83
F, hybrid 16.05 19.99 30.33 3.96 7.78 10.64 2.40 4.84
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Table 4. Comparison of mean temperature (T) and solar radiation (SR) in each growth period of native,
old- and new-improved rice and F, hybrid rice.

Whole period Up to heading 30 days before heading After heading
Varieties T SR T SR T SR T SR
tC)  (MJ/m»  (C) (MJ/m? C) (MJ/m?) C)  MJ/m?)
Native 25 .4 16.5 25.5 15.5 27.3 14.9 27.5 14.5
Old-improved 25.5 16.5 25.1 15.3 27.0 14.4 27.1 14.9
New-improved 25.4 15.3 25.5 15.6 26.7 15.0 26.4 14 .4
F, hybrid 23.7 14.6 25.4 15.1 27.3 14.7 23.4 14.3

Table 5. Comparison of plant length, culm length, ear length, number of tillers and dry weight of one

stalk at heading stage among varieties.

Varieties Plant length Culm length Ear length Nltjirﬁlgrer of ODfr}(,):Z-eétg;tk
(cm) (cm) (cm) (no/stock) (g)

Qi shi ri huo dao 120.1£3.3 91.0x2.1 17.1%£2.8 25.6+4.3 1.13+0.03
Lu cai hao 128.0+3.8 99.6+2.3 20.1%+2.1 19.2+3.7 1.89+0.04
At jiao nan te 84.6%£3.2 57.8+1.9 21.7+1.6 22.4+3.6 1.224+0.04
Yuan feng zao 91.8+2.8 58.0+1.3 19.7+£2.0 18.2+2.9 1.36+0.03
Qing gan huang 85.0+2.1 57.2+1.6 19.4+1.4 22.4%x3.1 1.28£0.03
Guang lu ai No.4 82.6+1.8 55.1+1.4 18.6x1.4 20.4+3.2 1.38+0.04
Zhu fei No.10 100.6+2.3 64.0+1.4 22.1+1.8 20.2+3.0 2.11%+0.05
Shan you No.85 129.2+1.8 94.0%1.3 23.7+2.0 15.0x2.1 4.27+0.06
Shan you No.63 129.8+1.3 92.0%1.3 25.6%+2.3 1.35+1.9 5.18%£0.07
Shan you No.64 119.9£1.6 88.0+1.3 23.2+2.1 15.4+1.9 2.98+0.04
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Fig. 5. Distribution profile of leaf area, panicle dry
weight (black portion), stem and leaf sheath
(shadowed portion), and relative light intensity
(closed circle) in the canopy of four varieties at
the heading stage. K in the figure indicates the
light extention coefficient.
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Fig. 6. Leaf blade length and the inclination angle for
the upper three leaves including the ear. E, F, 2
and 3 in the figure denote ear, flag leaf, 2nd leaf
and 3rd leaf, respectively.
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