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Abstract Threeindica ricerestorer lines, Mianhui725, Shuhui527, Shuhui881, an Americanrice
variety Lemont and a javanica rice Xiangdali were crossed with Japanese japonica Kitaake.
Studies of photosynthetic characteristics indicated that under strong photosynthetic flux den-
sity (PFD), the net photosynthetic rate (Pn) that 5 F, hybrids reached was significantly higher
than that of their own parents or one of them. According to the findings about stomatal conduc-
tance (Gs) and intercellular CO, concentration (Ci), differences in Rubsico activity in leaves
might exist among parents and hybrids. During the investigation of photosynthetic indexes such
as Quantum efficiency (j ), Carboxylation efficiency CE and CO, compensation point (G), the
intersubspecific hybrids F; Mianhui725/Kitaake, Shuhui527/Kitaake, and Shuhui881/Kitaake had
significant photosynthetic heterosis as compared with the intersub-subspecific hybrids Xiangdali/
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Kitaake (javanica/japonica) Lemont/Kitaake (japonica/japonica). Moreover, Shuhui881 had
some japonica consanguinity, which made Shuhui 881/Kitaake with less photosynthetic hetero-
sis than Mianhui725/Kitaake or Shuhui527/Kitaake. Therefore, the photosynthetic heterosis of 5
F1 hybrids existed in their genetic differences, and the typical intersubspecific hybrids Mianhui725/
Kitaake and Shuhui527/Kitaake were better than others.

Key words Rice, Genetic distance, Net photosynthetic rate, Photosynthetic characteristics

, , , 881
, 2002
F1 2003
, ' 9 Fi
, 2003 4 .5 ;
o , ! 8 Kitagke 6 7
, 3
“ ” ( 33 cm, 16 cm, 16
, 1997) (1997) cm,
“ " “ ", 1.2
, 9:00~11:30 Li-Cor6400
3 , (USA)
, 3, ,
Rubisco . Rubisco 32
(photosynthetic flux density, PFD)
(Bernacchi et al., 2001; Jensen, 2001) , 50
( ) 150 200 400 600 800 1000 1200
( ) 1500 pmol-m=2.s7%, CO, 400
Fy : Rubisco  umol-mol, (50~200 umol -m~2.
5 Fi 5 Fy s ()
(net photosynthetic rate, Pn) CO, 400 300 200
, 150 100 50 pmol-mol~?,
1 200 umol-m=2.s7%, CcoO,
(50~150 pmol-mol-1)
1 o, , CO,
1.1
(Oryza sativa ssp.
japonica)Kitaake, 3 (O. sativa
ssp. indica) 725 527 2
881, 1 Lemont, 1 2.1

725 527 1 , 5 F.



434 22(4)

Pn (umol-m2s™)

L 1 L L

0 200 400 600 800 1000 1200 1400 1600 0 200 400 600 800 1000 1200 1400 1600
PFD (umol-m2s™) PFD (umol-m2s™")
Llegend A1l 2 @3 x4 HE5 OG6
1 (Pn) (PFD)
A. :B.5 F, 1. 527/Kitaake; 2. 725/Kitaake; 3. /Kitaake; 4.

881/Kitaake; 5. Lemont/Kitaake; 6. Kitaake

Fig. 1 Theresponse of net photosynthetic rate (Pn) to photosynthetic flux density (PFD) in parents and
5 F; hybrids

A. Parents; B. Five F; hybrids 1. Shuhui527/ Kitaake; 2. Mianhui 725/ Kitaake; 3. Xiangdali/ Kitaake; 4.
Shuhui881/ Kitaake; 5. Lemont/ Kitaake; 6. Kitaake
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Tablel Quantum efficiency (j ), carboxylation efficiency (CE) and CO, compensation (G) of parents
and 5 F; hybrids
Carboxylation efficiency

Quantum efficiency CO, compensation

(mol-m-2.s7%) (uL-L™h)
Mianhui 725 0.0310+ 0.0002 0.0313+ 0.0013 63.60+ 1.198
Mianhui 725/Kitaake “ 0.0447 + 0.0015™" ""0.0694+ 0.0017"" "54.58+ 1.409"
Shuhui 881 0.0369+ 0.0008 0.0280+ 0.0013 67.10% 2.349
Shuhui 881/Kitaake 0.0388+ 0.0011 ""0.0523+ 0.0014"" 59.43+ 1.432"
Shuhui 527 0.0319+ 0.0009 0.0245+ 0.0009 66.67+ 2.336
Shuhui 527/Kitaake " 0.0497 + 0.0015™" ""0.0670+ 0.0017"" 58.20+ 1.467"
Lemont 0.0246+ 0.0010 0.0405+ 0.0012 64.69+ 1.297
Lemont/Kitaake 0.0404+ 0.0017" 0.0448+ 0.0012" 57.29+ 0.096""
Xiangdali 0.0198+ 0.0007 0.0336+ 0.0007 74.87+ 2.195
Xiangdali/Kitaake "*0.0237 + 0.0005 0.0483+ 0.0014"" " 64.99+ 0.780"
Kitaake 0.0385+ 0.0011 0.0429 + 0.0009 59.58+ 1.370
K P<0.05, ** P<0.01 * ** Kitaake

Note: * and ** indicate significance at 5% and 1% level respectively, * or ** before figure indicates significant

with Kitaake, * or ** after figure indicates significant with mothers
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Fig. 2 Theresponse of stomatal conductance (Gs) to photosynthetic flux density (PFD) in parents and
5 F; hybrids
A. Parents; B. Five F; hybrids 1. Shuhui527/ Kitaake; 2. Mianhui 725/ Kitaake; 3. Xiangdali/ Kitaake; 4.
Shuhui881/ Kitaake; 5. Lemont/ Kitaake; 6. Kitaake

725/Kitaake; 3. /Kitaake; 4.
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Fig. 3 The response of intercellular CO, concentration(Ci)to photosynthetic flux density (PFD) in
parents and 5 F; hybrids
A. Parents; B. Five F; hybrids 1. Shuhui527/ Kitaake; 2. Mianhui 725/ Kitaake; 3. Xiangdali/ Kitaake; 4.
Shuhui881/ Kitaake; 5. Lemont/ Kitaake; 6. Kitaake
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