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Fig. 1 The map of sampling sites for the survey of primary productivity in the Three Gorges Reservoir
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Table 1 Seasonal variations of the highest gross primary productivity in the Three Gorges Reservoir

The highest gross primary productivity [Pg, mgO,/(L-d)]

Sampling region Spring Summer Autumn Winter Mean
Zigui 6.867 5.148 0.930 1.136 3.520
Waushan 1.533 3.861 0.291 / 1.895
Yuyang 1.575 5.742 0.615 / 2.644
Zhongxian 5.475 6.485 0.308 1.136 3.351
Mudong 2.699 6.831 0.615 0.446 2.648
Mean 3.630 5.613 0.552 0.906

A
Note: “/” Lack of data
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Fig. 2 Comparison of gross primary productivity in the mainstream and in the tributaries of the Three Gorges Reservoir
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Fig. 3 The vertical distribution of gross primary productivity in different seasons
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Tab.2 Correlation analysis between the gross primary productivity and physio-chemical parameters in the Three Gorges Reservoir

PP WD WT DO LI aChl.a SD
[mgO,/(L-d)] (m) (C) (mg/L) et (WE'm?/s) (mg/m’) (m)
PP 1

WD -0.074 1
WT 0.107 -0.787" 1

DO 0.669" —0.049 0.253 1

pH 0.659" —-0.314 0.462 0.702" 1
LI 0.399 0.325 —0.414 0.224 0.087 1

aChl. a 0.851" -0.240 0.377 0.874" 0.878" 0.234 1

SD —0.427 0.742"  -0.765"  —0.345 -0.712" —0.054 -0.582" 1
sk 0.05 ,kE 0.01

Note: “ * ” and “ ** ”denoted that significant differences (* (P<0.05) and ** (P<0.01)) were determined

6.867 mgO,/(L-d), 2.675 mgO,/(L-d) 3
[14] . [16]
2 3 2
[15]
[8]
2 5 2 2

: 11 5 (11°C :

)y 2 (19C ) :
[17]
, , (P<0.01),
pH (P<0.01),

, ( 10—20 cm),
[18]
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[19]

Chl.a DO pH

[15]
Chl. a , (201
Chl. a

[21] [22]

[13]

[23]

2003 6 139 m ,

[8]

2009
6
6.689 gO,/(m*-d) ¥, 2012
[1.472 gO,/(m*d)];
(2012010 4 5

1.63 gO,/(m*d), 2013
[0.723 gOo/(m*d)] 2 6
2011
5.35 gO,/(m*d),
2012 2.135 gO,/(m*d)

[25]

1981 18
( 0.7—3 m) ,
© Fyg =
370PGa—852, (1*=0.94, P<0.001), PGa

g0,/(m*d), FYg kg/(ha-yr)
[26]

, Fyg 351.7 kg/(ha-yr), FYg
44.24 kg/(hayr) Downing *"!
19 (
1.4—33 m)
16

[lg FP = 0.600+0.5751g PP,
(r*=0.79, P<0.001)], FP kg/(ha-yr),
PP g C/(m*yr)),

, lmg
03 mg ¥ , FP
67.249 kg/(ha-yr), FP  20.244 kg/(ha-yr)
2
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THE SEASONAL VARIATIONS AND SPATIAL DISTRIBUTION OF THE PRIMARY
PRODUCTIVITIES OF PHYTOPLANKTON IN THE THREE GORGES RESERVOIR

XIONG Qian"?, HUANG Li-Cheng" % YE Shao-Wen', LI Lin', SONG Li-Rong' and WU Yue'-?

(1. Key Laboratory of Algae Biology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In this study, we carried out the field sampling from August 2012 to April 2013 in order to analyze the sea-

sonal variation and spatial distribution of the primary productivity (PP) of phytoplankton in the Three Gorges Reservoir

(TGR). Five regions along the longitudinal axis of the TGR (i.e. Zigui, Wushan, Yunyang, Zhongxian, and Mudong)

were selected for the measurements of PP with the white and black bottles method. The seasonal average values of PP
(according to the dissolved oxygen) followed the order: summer [5.613 mgO,/(L-d)] > spring [3.630 mgO,/(L-d)] >
winter [0.906 mgO,/(L-d)] > autumn [0.552 mgO,/(L-d)]. Light was an important limiting factor in the vertical distribu-

tion of PP. The maximum values were obtained between 0 m and 1 m underwater, and the PP decreased along with the

increase in the depth from 1 m to 5 m. As for the horizontal distribution, the primary productivity was higher in the head

region of the TGR, and the highest was in Zigui, followed by the middle region and the tail region. Moreover, the PP

values were higher in the tributaries than in the mainstream. The gross primary productivity was highly correlated with

chlorophyll-a, dissolved oxygen, and pH.

Key words: Three Gorges Reservoir; Phytoplankton; Primary productivity; Seasonal variation; Spatial distribution



