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Abstract: ‘Zhongzu 143’ and ‘Zhongzu 53’ are excellent indica rice varieties approved by Zhejiang Province,
and their yields are higher than that of their parent ‘Zhongzao 39'. Clarifying the photosynthetic physiologi-
cal basis of their high yield can provide theoretical basis for improving the ultilization rate and yield of rice.
In this experiment, photosynthesis of flag leaves and yield characteristics were analyzed in potted plants
of Zhongzu 143’, Zhongzu 53’ and ‘Zhongzao 39’ during 4 periods from heading to late filling stage. The
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results showed that there was no significant difference in total chlorophyll content among ‘Zhongzu 143’,
‘Zhongzu 53’ and ‘Zhongzao 39’, but the net photosynthetic rate (P,) of ‘Zhongzu 143’ and ‘Zhongzu 53’ at
flowering stage, filling stage and late filling stage was significantly higher than that of ‘Zhongzao 39'. From
the flowering stage to the later filling stage, compared with ‘Zhongzao 39, the PSII actual photochemical
efficiency (®g,), maximum photochemical efficiency (F,/F,,), electron transport rate (ETR), photosynthetic
performance index (Pl,,), quantum yield of absorbing light energy for electron transport (¢¢,), the efficien-
cy of a trapped excition moving an electron into the electron transport chain beyond Q, (y,) and the activi-
ty of 1,5-diphosphate ribulose carboxylase (Rubisco) in flag leaves of ‘Zhongzu 53’ and ‘Zhongzu 143’ was
higher, while the quantum ratio (¢,,) for heat dissipation, the variable fluorescence (V, V,) of J and K dots
was lower. At maturity, ‘Zhongzu 143’ and ‘Zhongzu 53’ had higher panicle weight and 1 000-grain weight
per plant. In summary, the photochemical efficiency, electron transfer rate on the donor and acceptor sides
of PSIlI in the flag leaves of Zhongzu 53’ and ‘Zhongzu 143’ were higher. The higher activity of PSIl and Ru-
bisco led to higher P,, which ensured the accumulation of enough photosynthates during the fruiting peri-
od, providing sufficient material basis for high yield.
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