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FEODLFERL L > Tz, DEBEES > 7 BEEBE 7007 4 VEBIZSH TEECE» -7, —H,
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Characteristics of Leaf Photosynthesis in Chinese F, Hybrid Rice Cultivar, Shanyou 63 : Kenji HIRAO,
Fumitake KUBOTA, Waichi AGATA and Xiang Fu SONG** (Faculty of Agriculture, Kyushu University, Hakozaki,
Higashiku, Fukuoka 812 Japan ; ** China National Rice Research Institute, Hangzhou, hejiang, China)

Abstract : Leaf photosynthetic rate (P1) of Shanyou 63 (SH), a Chinese F, hybrid cultivar with exceedingly high
yield, was evaluated in comparison with those of two Japanese leading pure-line cultivars (JC), Nipponbare and
Koshihikari. The three cultivars were grown in pots from early to pre-heading stage. Stomatal and mesophyll
conductances, chlorophyll content, soluble protein content and ribulose 1,5-bisphosphate carboxylase (RuBP-
Case) activity were measured. The results obtained are as follows : 1) Pl of SH was constantly higher than those
of JC through the growth stage. Particularly at the early growth stage, the difference in Pl between SH and JC
was large : SH and JC showed 26.98 and 21.15 gmolm~2s~!, respectively. 2) The high Pl of SH at the earlly
growth stage depended on both high stomatal and mesophyll conductances, while at the pre-heading stage the
high mesophyll conductance was the main cause of increasing Pl. 3) Contents of chlorophyll and soluble protein
of SH were significantly lower than those of JC, and there was no significant difference in RuBPCase activity
between cultivars. 4) Thus SH, having low contents of chlorophyll and soluble protein in leaf, had a high Pl and
maintained an almost similar level to those of JC in RuBPCase activity. A higher efficiency in nitrogen use for
photosynthesis is one of the features observed in this cultivar.

Key words : Chlorophyll content, Efficiency in nitrogen use for photosynthesis, F, hybrid rice, Leaf photo-
synthetic rate, RuBPCase activity, Soluble protein content.
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Fig. 1. Leaf photosynthetic rates of the three

cultivars. The top expanded leaves were
measured in light intensities over 1,600
pgmolm~%s7'. 1, 21st day after transplanting
(DAT) ; 2, 42nd DAT ; 3, 53rd DAT ; 4, 69th

DAT. Bars indicate the standard error.
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Table 1. Leaf photosynthetic rates and the related characters of the three
cultivars on the 21st and 69th day after transplanting.

Cultivar Gs Gm Pn

The 21st day
(The 1st measurement)

Shanyou 63 0.450£0.013% 0.123£0.003" 26.98+0.49°
(135) (126) (128)

Nipponbare 0.34410.050° 0.098+0.009° 21.4541.55°

Koshihikari 0.325+0.019° 0.098+0.011° 20.85+£1.03°

(Average of pure line) 0.335 = 0.098 - 21.15 =

The 69th day
(The 4th measurement)

Shanyou 63 0.396+0.029° 0.129+0.006° 23.51+0.46°
(92) (117) (108)

Nipponbare 0.502%0.012° 0.106+0.003° 22.23+0.34%

Koshihikari 0.362+0.030° 0.115%0.006%" 21.12+1.02°

0.432 - 0.111 — 21.67 —

Gs, stomatal conductance (molm~=2s7!) ; Gm, mesophyll conductance (molm=%s!) ;
Pn, leaf maximum photosynthetic rate (¢molm~2 s™!). Number represents mean *
standard error. Figures followed by the same letters within a column are not
significant at the 59§ level. Number between parentheses shows a ratio (%) to the
average of Nipponbare and Koshihikari. Data are from the measurement in 1991.
Measurement days are consistent with those in Fig. 1.

(Average of pure line)
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Table 2. Leaf photosynthetic rate and leaf area of a plant in Shanyou 63 and Koshihikari on
different measurement days.

Measurement day Leaf area of a plant Pn

(Day after (m?/plant) (gmolm—2s7")

transplanting) Shanyou 63 Koshihikari Shanyou 63 Koshihikari

1. The 21st day 0.401+0.010*** 0.143+0.008 26.98+0.49** 20.85+1.03
(280) (129)

2. The 42nd day 0.453+0.032** 0.221+0.010 21.38+0.36*** 17.13£0.55
(205) (125)

3. The 53rd day (0.889-+0.012*** 0.320+0.020 21.95+0.38 21.50%+0.25
(278) (102)

4. The 69th day 0.843+0.024*** 0.3424+0.016 23.51+0.46 21.12+1.02
(246) (112)

Average 0.647+0.128* 0.256+0.046 23.46+1.26 20.15+1.02

(253) (116)

Pn, maximum photosynthetic rate of the top expanded leaf. Number represents mean * standard
error. *,** and *** indicate statistical significance at 5%, 1% and 0.19 level, respectively. Number
between parentheses shows a ratio (%) relative to Koshihikari. Data are from the measurements
obtained in 1991. Measurement days are consistent with those in Fig. 1.

Table 3. Averages of leaf photosynthetic rates and the related characters measured during the

vegatative stage in the three cultivars.

Cultivar SLW SPC Chl RCA Pn
(gm~2) (gm™?) (mgdm™?) (gmolm=2 s7!) (gmolm=2s™!)
Shanyou 63 39.06+1.35% 4.04%0.342 3.81£0.20° 54.11+3.46* 23.35+1.00?
(85) (76) (84) (101) (114)
Nipponbare 43.74+1.20%° 5.15%0.55%" 4.34+0.158% 48.53+3.96° 20.32+0.63°
Koshihikari 47.79+1.87° 5.52+0.39° 4.75+0.20° 59.154+5.32° 20.79+0.77°

SLW, specific leaf weight; SPC, soluble protein content; Chl chlorophyll (a+b) content; RCA,
RuBPCase activity ; Pn, leaf maximum photosynthetic rate. Number represents mean + standard
error. Figures followed by the same letters within a column are not significantly different at the 5%
level. Number between parentheses shows a ratio (%) to the average of Nipponbare and Koshihikari.
All the values, except SPC are from the data in 1991 and 1992. SPC was data obtained in 1992.
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Fig. 2. Relationships between photosynthetic efficiency, and SLW (A), Chl (B), SPC (C) and RCA (D)
at vegetative stage. **, statistical significance at the 19§ level.
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