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Effects of flooding stress on growth and
photosynthesis of Paeonia suffruticosa

ZHU Xiang-Tao, JIN Song-Heng ", Al Jian-Guo, SHI Hao-Jie

(' Zhejiang Agricultural and Forestry University, Lin’ an 311300, China )

Abstract; Growth and photosynthesis of three-year-old seedlings of Paeonia suffruticosa “fengdanbai” were investigated
in a 30-day flooding experiment. Three treatment levels were set in this experiment: normal management, mild stress and
severe stress levels. The results showed that after 30 d of the above three treatments accordingly, the height growth of
P. suffruticosa was 3.6, 1.1 and 0.73 e¢m, the ground diameter growth of P. suffruticosa was 0.21, 0.11 and 0.06 cm. The
increase in total plant biomass was 7.0, 3.0 and 2.75 g. The difference was remarkable between flooding stress and nor-
mal growth, the growth of P. suffruticosa was seriously affected by flooding stress. At the same time, total chlorophyll
content increased under normal management, but declined under stress conditions. The root activity decreased when trea-
ted with flooding at different times. Meanwhile, under flooding stress, the transpiration rate and stomatal conductance of
P. suffruticosa also decreased. Under mild flooding stress, the intercellular carbon dioxide concentration first increased
and then decreased, but increased under severe flooding stress. The study suggests that flooding stress affects the P. suf-

Sfruticosa root vigor, stem, leaf growth and photosynthetic characteristics. This study will provide the information for stress
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mechanism of jiangnan P. suffruticosa.
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Table 1 Height and ground diameter change of P. suffruticosa under different treatments

HiF (cm) g R HeAE (em) MO K B

b3 Height of P. suffruticosa Net growth Ground diameter of P. suffruticosa Net growth of
Treatment of height ground diameter

EAUPN %30 K (em) HOR %30 K (em)

A 71.27 + 0.93a 74.33 £ 1.03a 3.06 + 0.2a 2.21 £ 0.04a 2.43 + 0.09a 0.21 + 0.05a

B 71.13 £ 0.87a 72.23 £ 1.2a 1.1 £ 0.4b 2.18 + 0.11a 2.29 + 0.12a 0.11 + 0.05b

C 72.03 = 1.33a 72.77 = 1.18a 0.73 = 1.1b 2.15 = 0.04a 2.22 + 0.07a 0.06 + 0.02¢

T R EAR I + SE; F—Z28 -GN ARR/NE FRERR 2257 5 BEKFE(P = 0.01), T,

Note: Values are means + SE; Different common letters of the same parameters in the same row mean significant differences according to LSD analysis at P = 0.01

level. The same below.

x2 AELETHAENETHLER

Table 2 Biomass change of P. suffruticosa under different treatments

- B S T Y
bz Leaf (g) Stem (g) Root (g) Total biomass (g) Root-shoot ratio $ = KA
Treatment irl?:?:rl:]i:rsll

0d 30 d 0d 30 d 0d 30 d 0d 30 d 0d 30 d (2)
A 9.32 + 13.87 = 12.63 = 13.65 = 12.03 = 13.46 = 33.98 + 40.99 + 0.54 + 0.49 = 7.0 +
0.07¢ 0.54a 0.39b 0.11a 0.7¢ 0.19b 0.51b 0.71a 0.04b 0.02b 0.68a
B 9.35 = 10.45 + 12.68 + 13.69 = 11.89 + 12.8 + 33.93 + 36.94 + 0.54 = 0.53 = 3.0 =
0.07¢ 0.42b 0.4b 0.38a 0.67¢ 0.61b 1.1b 0.38b 0.02b 0.03b 0.76b
C 9.49 + 8.97 + 11.86 + 12.56 + 11.86 + 14.43 + 33.21 = 35.96 + 0.55 + 0.67 = 275
0.04c¢ 0.76¢ 0.26¢ 0.38b 0.63¢ 0.43a 0.84¢ 0.71b 0.02b 0.05a 1.06b

R3I BKPENHEAMHAEAEEEZSERMEE a/b BEHFM
Table 3 Photosynthetic pigment contents and chlorophyll a/b ratio of P. suffruticosa affected by flooding stress

4R EK a ES )

JSUURZS 3 FE MR

Trfifim m“%}iﬂ“ Chl a Chl b Total chlorophyll Carotenoid ”*éjhfwf b
(mg g FW) (mg-g  FW) (mg-g  FW) (mg g  FW)

A %0 K 2.21 £ 0.28b 2.54 £ 0.32a 475 + 0.04b 1.74 £ 0.16a 0.89 + 0.22a
5530 K 2.67 £ 0.2a 2.49 £ 0.04a 5.16 = 0.17a 1.82 £ 0.27a 1.07 + 0.09a

B 50K 2.19 + 0.28b 2.50 £ 0.31a 4.68 + 0.03b 1.81 + 0.16a 0.89 = 0.22a
5530 K 2.05 + 0.17b 2.33 £ 0.14b 437 £ 0.11c 1.26 = 0.19h 0.88 = 0.12a

C 90K 2.19 £ 0.16b 2.50 £ 0.25a 47 £ 0.1b 1.79 + 0.14a 0.89 + 0.15a
530 K 1.90 + 0.07h 2.08 + 0.08b 3.99 = 0.08d 1.17 £ 0.11b 0.91 = 0.06a
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