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Nitrogen and Phosphorus Release from Herbaceous Vegetation Under Simulated
Inundation Experiment of Water-Level Fluctuation Zone in the Three Gorges

Reservior Area
WANG Jian-chao'?*, ZHU Bo', WANG Tao', YI Li-jun’

(1. Institute of Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041, China; 2. Graduate University
of Chinese Academy of Sciences, Beijing 100049, China; 3. Soil & Fertilizer Testing Center of Sichuan Provincial Agricultural
Department, Chengdu 610041, China)

Abstract: Nitrogen and phosphorus release from herbaceous vegetation of water-level fluctuation zone in the Three Gorges Reservior
(TGR) area could become a crucial source which may deteriorate water quality of TGR. Stems and leaves of the dominant herbaceous
plants from water-level fluctuation zone were collected and inundated in the laboratory for measuring nitrogen and phosphorus release
along with decay process. Results show that; (D The differences of initial carbon and nitrogen content among herbaceous plants of
water-level fluctuation zone are remarkable, except intial phosphorus content. 2 The decomposition of vegetation under inundation
causes the increase of pH, the decrease of Eh of the overlying water and the release of nitrogen and phosphorus. The release amount of
total nitrogen ( TN) and total phosphorus ( TP) are (3.85 +2.53),(1.33 +0.73)mg-g~ ' respectively. The release process of TN and
ammonia nitrogen (NH," -N) shows a parabolic curve, whereas TP releases fits in a logarithmic curve. The average peak time of TN
and TP concentration is in the 15" day of inundation, while NH, -N is in the 33" day. The release amount and rate of nutrients follow
the sequence in TN > TP > NH, -N. The average loads of TN, TP and NH, -N release from vegetation decay in three months’
inundation are 22. 4, 8.9 and 4. 5 kg-hm = respectively. 3 The lower initial C and higher initial N and P content of plant, make an
advantage for nitrogen and phosphorus release when plants are inundated in flooding period of TGR.

Key words: Three Gorges Reservoir area; water-level fluctuation zone; herbaceous plant; inundation; nitrogen and phosphorus;
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JUAHE R R A Y F Y R ER R
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Table 1  Biomass and nutrient content of herbaceous plant in the water-level fluctuation zone
LEE7RES EW%Z — %%gfgk{l , /N c/p N/P
/kg-m 2R (C) 2H(N) AW (P)
2RO TR 0.31 +0. 16¢ 345.6 +14.3b 27.2 +0. 6a 3.15 +0. 08a 12.7 109.7 8.6
M AR 0.53 0. 24bc 418.8 +15.0ab 15.8 1. 1b 2.11 £0.07a 26.5 198.5 7.5
LR 0. 65 +0. 20b 402.9 +33.7ab 12.4 +3. 1c 2.56 +0.02a 32.5 157.4 4.8
GH 0.77 +0. 53ab 386.7 £11.5b 28.5 +0. 5a 3.47 +£0. 06a 13.6 111.4 8.2
B 0.98 +0.09a 438.7 +0.0a 9.9zx1.1c 2.59 +0.03a 4.3 169. 4 3.8
=y 0. 67 £0. 50b 413.1 +£26.9ab 14.8 £0. 2be 2.84 £0.0la 27.9 145.5 5.2

1) [F =3 FRAR R B & A AR PR 2R 2 A L TR RIS R 2 R 3

2.2 K pH A1 Eh {254k

JURRH 5 L A R AR M4 7K pH  Eh 254k
B (E 1) B, EEK pH AR,
T SCGREE TR, BRI 20 d 247, BT R 2%,
L o K pH (A2 AN > T H > 450
FE > I S B S PR > = H. A Y B E
K pHEHEZE AN EEREE (P <0.01) , RWAMY
(R K IR s % E K pH I S5 T

Eh 5 pH (HAS b # A S, 72 A B o R
I, JE WA THE,20 d 2247 B[] S5 7 A1 12 it &5
HAF K Eh (HA/NIF S pH W8I, 5 e
B H < IR < B <BUEL <R < 3
FI. Jr 20 fe AN i A rh & A i 4
K Eh (HFETERZE 25 (P <0.01). 1 H., Fr A Y
Hos X E B B (P <0.01) , A4 B 7K 5
Y K Eh R K.

0
=20 +
. -40
8
5 -60 |
_SU L
-100
1 1 1 1 1
] 20 40 60 B0 100
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E1 2iEtEY Bk pH 71 Eh T

85 L (a) pH
8.0
1.5
=
2 70t
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60t K '
Y A WE < ZEH
5.5 1 1 1 1 1
0 20 40 60 80 100
R H/d
Fig. 1

Variation of pH and Eh in the overlying water with soaked plants
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W REI] . AR Y DR AR SR AR 7%
KAV i H A2 B RSN TP iR R
LB/, LEREBGI AR 1 TP WA FTREAIC, T fig
H T2t i B A ) R AR Bt 1 B2 B 325 L

SRR S I T 1 B K AU B (14 2243 H
FW] A AMEYI R TN B 2 (P <0.05) ,NH, -N
B (P <0.05) , TP Bt #2 (P < 0.01) B 77
FE I 25 25 5 A2 TR BV e S5 T TR R A A
iFES EERTE S AT
2.4 HE Y ARSI

THVE A AT A Y K 5 R =4 Rl it
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Fig. 2 Concentration changes of TN, NH," -N and TP in the overlying water with soaked plants
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Table 3 Distribution ratios of the dominant plants in water-level fluctuation zone
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