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Effects of soil moisture on the ecophysiology of moso bamboo
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Abstract; There is a large area of moso bamboo plantation in upper reaches of Lijiang River, where it is the most sou
thern moso bamboo plantation area in China. Seasonal drought occurs frequently in this area which may influence on eco-
physiological strategy of moso bamboo. In this paper, we simulated rainfalls which might lead to soil moisture change,
thereby to investigate the response of gas exchange of moso bamboo. We made five water treatments: CK. no rainfall and

no plastic cover (PC) ; A. no rainfall but with PC; B. 5 mm rainfall with PC; C. 10 mm rainfall with PC; D. 20 mm
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rainfall with PC) in bamboo community, and one treatment ( natural condition) with native plant Schima superba for
comparison. The results showed that simulated rainfall causing soil moisture increase, which resulted in moso bamboo
leaf water potential and chlorophyll change. Water potential of the sampled moso bamboo leaves decreased during day
time, and could increase again to the level of predawn by the evening. Comparing to other treatments, in Treatment C,
water potential decreasing value from predawn to noon was the least, while chlorophyll concentration was the highest. In
this most southern area, photosynthetic productivity of our moso bamboo was low compared to other references. Under
small water deficiency, moso bamboo leaf might present a high net photosynthesis rate (P, ), high transpiration(7r) and
low water use efficiency( WUE) , while under saturated and prolong soil water and low soil water condition, it presented
a low P, and low Tr, but high WUE. P, and stomatal conductance (Gs) of moso bamboo presented a closely positive cor-
relation indicating P, was regulated evidently by stomatal. Meanwhile, Tt and water potential at noon presented a nega-
tive correlation ( binomial function) demonstrating that soil water influencing on moso bamboo leaf water concentration
and transpiration. When water deficiency, P, was regulated mainly by stomatal, but when water saturated and prolong,
decreasing of P, might be due to mutual influence by Gs decreasing and the decline of photosynthetic capacity of meso-
phyll cells. Therefore, sever water deficiency and over water may result in a negative effect on ecophysiology of moso
bamboo. Comparing to native broad evergreen leaf species S. superba, moso bamboo has a higher P, , and consumes
much more water at the same time.
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Fig. 1 Soil water content under different water treatments

(before and after 1 d water spray)  Different lowercases

indicate significant differences (P<0.05) ;
HM. Schima superba. The same below.
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Fig. 2 Different times (a) and daily changes (b) of leaf water potential under different water treatments
In (a), * and * #* presents significant differences (P<0.05) and (P<0.01) respectively comparing to CK treatment.

R2 AREKDMEIEAIS SPAD HERFEZERERHREER

Table 2 Standard deviation of leaf SPAD index and its significant result under different water treatment

FRIEH 10 X
The tenth day after
water treatment

FERIEH 15 K
The fifteenth day
after water treatment

SPAD {i KT T}EAZ{({E iys j:er
SPAD value Before water treatment water treatment

CK 2.94a 2.74¢
A 1.26a 1.82¢

5.15a L.71b
C 3.26a 2.14a
D 3.82a 2.51b
HM 1.14a 1.77a

1.81b
2.89b
4.77a
3.21a
1.63b
0.20c

2.09¢
0.20¢
2.99h
1.21a
1.12¢

1.04¢

T B bR, RSIARR/NG F RN BE MR (P<0.05)

Note: Values are SD. Lowercase letters in the same column indicate significant difference( P<0.05).
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Fig. 4 Light curve of P. pubescence leaf under

different water treatments
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Table 3 Leaf photosynthetic fitting parameters under different water treatments

A3 2k )77 R e AQY P R, LSP Lcp
Treatment Linear regression equation (mol * mol™)  (pmol - m? +s") (wmol - m* - s") (pmol - m* +s') (pmol - m* + s™)

CK y=0.051 2x-0.462 4 0.99 0.051 2 5.925 0.209 124.754 9.031

A ¥=0.070 5x-0.739 7 0.99 0.070 5 5.592 0.235 89.811 10.492

B ¥=0.045 7x-0.264 1 0.99 0.045 7 6.309 0.464 143.832 5.779

C ¥=0.052 6x-0.212 0 0.98 0.052 6 6.702 0.297 131.445 4.030

D ¥=0.033 8x-0.464 9 0.99 0.033 8 4.651 0.032 152.528 13.766

HM y=0.011 2x-0.221 7 0.96 0.011 2 1.566 0.131 159.616 19.795
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Fig. 6 Relationship between transpiration rate and

leaf water potential in P. pubescence
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