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source: Changjiang maritime administration of the people's Republic of

China/water level information, website address: http://www.cjmsa.gov.cn).
Bl 1 H T KM SR B B A0 3 A
Fig.1 Sampling time and place of Betula nigra
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Table 1 Changes of morphological indexes of Betula nigra
after periodic flooding in the depression zone

s Wi a4z

Treatment Tree height/m DBH/cm
IKHE-1 152+0.16 g 7.52+1.68d
CK-1 227+023f 8.16+2.14d
KHE-2 235+025f 936+2.22d
CK-2 2.79+032 ¢ 12.81£2.08 ¢
IKHE-3 3.56+0.47d 1235+3.18¢
CK-3 3.88+0.28d 1429+5.16b
K HE-4 6.59+0.61 c 1646 +4.28 b
CK-4 7.04 £ 0.88 fc 18.61£6.32b
KHE-5 1126 +127a 20.52+3.19a
CK-5 9.90+1.38 b 19.56+7.12a

i [FFIAN R 7 BER R AN R AL B ) 22 57 235 (p < 0.05). Rl
Note: Between different treatment groups (P < 0.05). The same below.
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Notes: F-1, flooding once after planting; F-2, flooding twice after planting; F-3, flooding three times after planting; F-4, flooding once after planting; F-5,

flooding five times after planting. The same as figures.

B2 EERKEEAREKERNERES

Fig.2 Growth state of B. nigra after periodic flooding in the fallow zone
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Fig.3 Changes of water content and chlorophyll content of Betula nigra after periodic flooding in the ebb zone
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Fig. 4 Changes of physiological index of Betula nigra after periodic flooding in the ebb zone
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TE: EP, REUML; PT, HMHMZHE; ST #pgRigd
Notes: EP, epddemalcell; PT, palisade tissue; ST, sponsy tissue
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Fig. 5 Changes of cross section structure of Betula nigra leaves in the ebb zone after periodic flooding
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Fig. 6 The structure of vascular bundle in the cross section of Betula nigra leaves after periodic flooding
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Physiological and Structural Responses of Betula nigra to Periodic
Flooding in Three Gorges Reservoir Fluctuating Zone

GAN Li-ping', REN Li*, LI Hao', WANG Li-chun’

(1. College of Biology and Food Engineering, Chongqing Three Gorges University, Wanzhou 404100, Chongqing, China;
2. Chongging Renjia Biotechnology Co., Ltd, Xiushan 409999, Chongqing, China;
3. Chonggqing Forestry Research Institute, Chongqing 404000, China)

Abstract: [Objective] To study the physiological responses of Betula nigra in fluctuating zone to flooding in order
to support the phytoremediation. [Method] Taking Xikou Township, which is located at the fluctuating zone of
Wanzhou Section of the Three Gorges Reservoir Area, as the experimental site, the growth index, physiological in-
dex and anatomical structure of B. nigra, which experienced one to five times of flooding, were compared to study
the response of B. nigra to periodic flooding. [Result] The results showed that the height of B. nigra seedlings ten-
ded toward increase after 5 times of flooding, but there was no difference in DBH. The leaf water content and the CK
were no longer different after two times of flooding; the leaf chlorophyll content a, total chlorophyll and chlorophyll
a/b were no longer changed after three times of flooding. After one to two times of flooding, the content of soluble
protein in B. nigra leaves was higher than that in CK. After three times of flooding, there was no difference between
birch leaves and the CK. After four times of flooding, there was no difference between B. nigra roots and the CK.
The MDA content in leaves and roots increased significantly after one and two times of flooding compared with that
in CK, and there was no difference after three times of flooding. The SOD content in leaves increased after the first
time of flooding compared with the CK, and there was no difference after two times of flooding. There was no differ-
ence of SOD content in roots after three times of flooding. The anatomical structure showed that the upper epidermis
of the leaves was thickened after flooding, and the palisade tissue was developed and arranged closely. After four to
five times of flooding, the cell gap of the spongy tissue of the leaves increased, forming large stomatal fossa, and
some dissolved tissue with large gap appeared between the xylem and phloem of the vascular bundle of the leaves.
[Conclusion] The B. nigra planted at the elevation of 172 m in the fluctuating zone of Wanzhou District has pro-
duced a more obvious compensation effect under the condition of intermittent semi-flooding. It has already had a
good adaptability after three times of flooding.
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