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Effects of simulated acid rain on diurnal changes of

mulberry (Morus alba) photosynthesis

HU Yue, ZHANG Qian, SUN Dong-bin, SUN Yu-wei, ZHANG Xiu-li, SUN Guang-yu
(College of Life Science, Northeast Forest University, Harbin 150040, China)

Abstract: In the present study, the response characteristics of gas exchange parameters for the diurnal var-
iation of the mulberry leaf to simulated acid rain with different pH have been studied to reveal the mecha-
nism and the effects of simulated acid rain on plant photosynthetic productivity. The results showed that
net photosynthesis rate (P,) present obviously photosynthetic depression at midday in treatment of CK
(no acid rain), while three treatments of simulated acid rain could increase P, at midday. During photosyn-
thetic noon-break, stomatal conductance (G,) and stomatal limitation value (L,) decreased, but the inter-

cellular CO, concentration(C;) increased, the results of correlation analysis showed that P, and C; was sig-
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nificantly negative correlation, which indicated that CO, assimilation have been inhibited. The correspond-
ing parameters under acid rain treatments showed similar change trends with CK excepted with that the C;
was lower than that of CK, and G, was higher than CK, indicating that the simulated acid rain treatments
could promote stomatal opening and CO, assimilation of mulberry leaf during midday depression. Atmos-
pheric temperature (T) significantly positively correlated with leaf saturation water vapor pressure deficit
(V,a) and transpiration rate (T,), respectively. However, there was significant negative correlation be-
tween T and atmospheric relative humidity (RH). Meanwhile, the value of RH was near the minimum val-
ue during midday depression of photosynthesis, which indicated that CO, assimilation inhibition most
come from water shortage. While T,, G, and L, in treatments of simulated acid rain with pH=>4.5 were
higher than that of CK, and the water use efficiency (WUE) in simulated acid rain had no significant
difference with CK which indicated that simulated acid rain could promote mulberry leaf intercellular water
supplying. In treatments of simulated acid rain with pH 3.5, the photosynthetic assimilation total (Pr),
average P, and G, were significantly lower than that of CK, while the corresponding parameters of pH 5.6
and pH 4.5 were higher than that of CK. These results suggested that treatments of simulated acid rain
with pH=4.5 had significant promoting effects on the photosynthesis of mulberry. In the region with mild
acid rain pollution, the mulberry could be employed as plants for returning farmland to forest and landscape to ab-
sorb atmospheric SO, and nitrogen oxides and adapt or lighten the atmosphere of acid rain pollution.
Key words: diurnal variation of photosynthesis; photosynthetic noon-break; photoinhibition; atmospheric
contamination
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Table 1 Correlation of environment factors with parameters of photosynthesis
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P, 1.00
T, 0.89"" 1.00
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Fig.2 Diural variations of net photosythesis rate (P,) and transpiration rate (T,) of mulberry

leaf under acid rain with different pH values
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Table 2 Mean value of photosynthesis parameters under acid rain with different pH values

Ab P Treatment pH 3.5 pH 4.5 pH 5.6 CK
Pr/mmol CO; * m % « d! 340.70+3.02¢c 360.70£7.89b 367.80+3.23a 351.80+5.10bc
P,/pmol CO, « m ™% « 57! 6.6540.76¢c 6.97+0.91b 7.2241.02a 6.864+1.30b
T,./mmol H,O » m % » 5! 2.1140.18¢ 3.2040.26b 3.57+0.31a 3.164+0.24b
Ci/pmol CO; * mol ! 290.20£12.51c¢ 325.50+14.20a 326.60+8.10a 311.5410.31b
G,/mol H;O e m %+ s ! 0.0940.005b 0.13£0.007a 0.1440.01a 0.1540.006a
WUE/pmol CO; * mmol ' H,O 2.8840.20a 1.60+£0.12¢ 1.78+0.14b 1.29+0.25d
V,a/kPa 1.9740.10b 2.18£0.13a 1.9440.11b 2.02+£0.10b

R AT 8 R AN R /NG 58 308 22 5 .35 (P<<0.05) .

Note: Different lower case letters within the same row indicate significant difference at 0.05 level.
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