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Fig.1 The diurnal changes in Pn of different varieties
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Table 1 The diversities of Pn depression in different materials from 09:00 to 13:00
e B 527 018 F102S Kk 64S HEDB HK 725 Rl o
18R Index . . L e i . Cpor e 488
Shuhui 527  Bai 01S Bai 02S Peiai 64S XLB Mianhui 725 Texianzhan
09:00 Yo A HEZE
lons ) 15.640.6 14.4+0.7 15.840.1 13.5+0.2 14.6+0.3 14.3+1.2 13.240.2 10.540.5
Pn at 09:00/[ pmol/(m? « s)]
13:00 Yo A H R
llns . 14.2£0.3 13.740.5 13.341.3 11.140.5 14.141.2 10.140.6 7.940.9 8.241.2
Pn at 13:00/[ pmol/(m? « s) ]
T F{H Depression value/ % 8.97 4. 86 15. 82 17.78 3.42 29.37 40. 15 21.90
F{H F value 1. 26 1.34 4.66 1.44 2.42 11.25* 11.78* 4.53
1) % FREFIKBFKFEFo 05 =9.28,Fo 01 =29.46) * indicates the difference reached significant level (Fy 05 =9. 28,F0, 01 =29. 46).
K2 AEAMRKBHMSILSENTL 24 KXEAEHEREREMENSZEIN

Table 2 The stomatal conductance (Sc) in flag leaf of

rice at different time mmol/(m? * s)

KB 8 Materials — 9:00 11.00  13:00 15:00 17:00
Pk 527 Shuhui 527 506 533 316 327 456
4 01S Bai 01S 489 461 335 348 360
I 02S Bai 028 381 359 312 354 331
s B XLB 416 402 373 389 417
4% 725 Mianhui 725 378 311 220 231 300
Hihl 5 Texianzhan 480 492 261 277 352
488 541 511 245 230 397
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Fig.2 Changes in Pn of the flag leaf under

different temperature in rice
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Fig.3 Distributing chart of depression value of

Pn per plant from F, population
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Genetic analysis and evaluation indexes for high
temperature stability of photosynthesis in rice

WU Yan-hong LI Hai-xia DONG Hong-xia ZENG Han-lai

Key Laboratory of Huazhong Crop Physiology ,Ecology and Production ,
Ministry of Agriculture , Huazhong Agricultural University ,Wuhan 430070,China

Abstract Simple and useful evaluation indexes for the high temperature stability of photosynthesis
(HTSP) in different rice varieties was studied for screening and identifying germplasm resources and
new variety breeding. The diurnal changes of photosynthesis were tested under high temperature both in
natural and illuminating incubator conditions using CIRAS-I portable photosynthesis system. Mean-
while, the genetic characters of HTSP were analyzed using F, population derived from Texianzhan. a
worse HTSP variety,and Shuhui 527,a better HTSP variety, respectively. The results showed that the
difference value (D-value) of net photosynthetic rate (Pn) at 09:00 a. m and 13:00 p. m,as well as stom-
atal conductance (Sc) .in flag leaf could be regarded as the evaluation indexes for high temperature sta-
bility of photosynthesis (HTSP) in the natural condition. The D-value of Pn of individual plant from F,
population of Shuhui 527/ Texianzhan showed a continuous distribution at 09:00 a. m and 13:00 p. m un-
der high temperature. Based on the proportion of D-value of individual plant to population,10% ~30%
accounted for the maximum part. In addition, the aptness test of D-value distribution curve and theoretic
normal distribution of Pn in F, generation indicated that, the trait of midday depression in photosynthesis
was inherited as quantitative character controlled by polygene,other than a simple qualitative character.
It was suggested that the identification of and screening HTSP should be carried out in advanced genera-
tion populations.

Key words rice; high temperature stability of photosynthesis (HTSP); evaluation indexes; inher-

itance of midday depression in photosynthesis
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