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Abstract: Global warming and water shortage are important issues in the face of rice sustainable production. A field
experiment was conducted to investigate the effects of water saving irrigation on photosynthetic and chlorophyll fluorescence
characteristics in rice under nighttime warming. Randomized block design was adopted in the experiment. Night temperature
was set two levels, nighttime warming (NW, nighttime warming) and control ( CK, ambient temperature) , and water man-
agement was set two levels, traditional flooding irrigation (F, 5 ¢cm water layer) and moistening irrigation (M, water saving
irrigation without water layer) . The results showed that the passive warming system increased the nighttime average tempera-

ture of the canopy in the whole growth period of rice under

RS B #8.2018-0831 traditional flooding irrigation and moistening irrigation by
ESTE 1% [ R4 0 [ (41875177 .41375159) ; 1T 54 0.42 °C and 1.18 °C, respectively. Compared with ambient
SRBLEIL 49 H (BK20131430) temperature , nighttime warming decreased the SPAD value
EERGN 2 B (1994-) %4 INREM A, BRI A, T M ik and maximum net photosynthetic rate of rice, increased the
WSS EEE . (E-mail) leajun@ 163.com light saturation point, light compensation point, dark res-

BiIREE . %38 /F , (E-mail) yunshlou@ 163.com piration rate and fluorescence dissipation, decreased the
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performance of photosynthetic apparatus, and decreased the dry matter accumulation. In conclusion, under nighttime war-

ming, moistening irrigation increased the net photosynthetic rate and light saturation point in rice, reduced the light com-

pensation point, dark respiration rate and fluorescence dissipation of rice, increased the light adaptation range of rice, en-

hanced the performance of photosynthetic apparatus, reduced the dry weight of panicles.
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Fig.1 Variations of hourly mean nighttime temperature and air temperature in rice under different treatments
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Fig.2 Light-response curves of rice leaves
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Table 1 Light response parameters of rice leaves
b3 R EOLA R G A JeRMEE R 3
[ pmol/(m? - s) ] [ wmol/(m? - s) ] [ pmol/(m? - s) ] [ pmol/(m? - s) ]
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Fig.3 Fast chlorophyll fluorescence transient kinetic curve of rice
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Fig.4 Fluorescence parameters radar plot of rice
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Fig.5 Comparison of chlorophyll content of rice leaves at key

growth stages under different treatments
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Table 2 Root-shoot ratio and dry weight of different parts of rice under different treatments

4b 3 B (g) 2T Bt (g) T B (g) R (g) BB (g) L E (9% )
F+CK 3.74+0.42a 6.54+0.28ab 9.61:x0.20a 3.80+0.17b 23.69£0.55a 19.11£0.59b
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M+CK 3.20+0.17a 7.47+0.19a 8.93+0.42ab 4.74£0.07a 24.34£0.69a 24.16+0.75a
M+NW 2.92+0.23a 6.79+0.29ab 6.42£0.22¢ 3.79+0.13b 19.92+0.71b 22.55+0.85a
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