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Primary production and its influencing factors in Xiangxi River, Three-Gorges Reservoir
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Abstract: The dark and light bottle method of oxygen measurement was adopted to determine the primary production at different
sites and different water depths (0.5, 1.0, 2.0, 5.0 and 10.0 m) in Xiangxi River, Three-Gorges Reservoir during 2013 and
2014. 4 sites were located in the upper reaches (PYK) , the middle reaches (XK) , the anabranch (WJW) and the lower reaches
(HK) , respectively. There was a significant spatial difference in phytoplankton primary production. The gross primary production
of the anabranch on the upper reaches was much higher than that on the middle reaches, but the least gross primary production ap-
peared at the lower reaches. With the increase of the depth of the water, the primary production increased at 0 =2 m depth, and
then decreased at >2 m water depth. The primary production showed a significant seasonal variation. The light intensity, water
temperature and weather have influenced the primary production of Xiangxi River significantly. There is a close relationship be-
tween the primary production and chlorophyll-a. It could be concluded that hydraulic regime was the important factor to influence
the primary production and divided Xiangxi River into two different parts. Based upon the primary production, Xiangxi River was
eutrophic with autotrophic metabolism.
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Tab. 1 The annual distribution of gross primary production, net primary production and

respiration at different water depths in Xiangxi River

IR/ m BRI/ (5 0,/ (m - d)) W1/ (g 0o/ (md - d)) BRI/ (5 0,/ (m® - d))
0.5 3.06 +3.18 1.58 £1.97 1.49 +1.75
1.0 2.19+1.88 0.96 +1.39 1.23+1.49
2.0 1.03£0.74 0.037 £0.79 0.99 +0.72
5.0 0.34 +0.34 -0.35+0.78 0.69 £0.77
10.0 0.16 £0.15 -0.28 £0.41 0.45 £0.38
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Fig. 2 The spatial distribution of primary production of Xiangxi River(a: the vertical distribution of primary
production at different sampling sites; b: the horizontal distribution of primary production)
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Fig. 3 The temporal distribution of primary production of Xiangxi River (a: the daily distribution of
primary production at WJW; b the seasonal distribution of primary production at different sampling sites)
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Tab. 2 The primary production of Xiangxi River on RIS P ) RS K T
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Fig. 4 The distribution of chlorophyll-a in Xiangxi River (a: seasonal distribution; b: vertical distribution)
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Tab. 3 The spatial distribution of different environment factors in Xiangxi River

JKIR/m IKiR/C DO/ (g/m*) pH SEHRHREE/ (mol/ (m? -« s)) SD/m
¥ PYK 0.5 26.95+£3.73 8.59 +5.67 8.57 +0.18 94.14 £113.55 1.62+1.15
25.98 £2.00 8.10 £5.64 8.64 +0.32 45.77 £60.34
2 25.48 £2.10 7.06 +4.10 8.65 +0.30 12.09 £12.89
5 24.63 £2.75 6.25+3.22 8.61 £0.27 1.09 +1.10
10 22.60 £3.12 5.57 £3.82 8.47 +0.19 0.003 +0.006
i XK 0.5 21.38 £3.80 7.25 +3.68 8.36 +0.14 163.95 +121.36 2.08 +0.78
21.32 £3.84 7.01 £3.67 8.37 £0.12 119.72 £96. 15
2 21.28 £3.84 6.73 £3.26 8.37 £0.12 59.05 £53.42
5 21.18 £3.89 6.47 £3.02 8.37 £0.11 9.00 £9.07
10 20.76 +4.28 5.76 +2.25 8.36 +0.09 0.95+1.23
i HK 0.5 24.46 £5.71 6.97 +1.80 8.72 +0.43 266.47 +82.86 2.14 +£1.02
1 24.22 £5.53 7.07 £2.22 8.67 £0.41 161.10 £31.38
23.94 £5.32 6.64 £1.65 8.61 +0.34 70.20 £36. 15
5 23.58 £5.04 5.76 +0.51 8.45 +0.27 9.76 +7.73
10 23.34 £5.27 5.47 +0.52 8.34 +0.09 0.93 +1.15
Y WIW 0.5 24.55 £4.55 7.74 £3.89 8.68 +0.25 127.10 £130.29 1.92+1.2
24.45 +4.54 7.77 +£3.86 8.60 +0.18 58.92 +£42.68
24.07 £4.55 7.14 +2.80 8.57 £0.15 23.15+£23.02
5 23.37 £4.38 6.08 +1.89 8.53 +0.12 4.49 £6.42
10 20.54 £4.99 6.52 +2.46 8.47 +0.10 0.26 +0.30

4 FRWIKAE Chl. a 5 EREEH 719 5281k

Tab. 4 Seasonal distribution of environmental factors and chlorophyll-a concentration in Xiangxi River

Z5 DO/ (mg/L) pH {E YCREHEEE/ (mol/(m* +s)) SD/m 7K Chl. a/(mg/m?)  JKif/C

#H 2 9.18 8.44 129.04 2.1 218.9581 23.2

CES 7.86 8.59 22.11 1.0 380. 8258 28.9

&S 6.47 9.07 51.24 2.6 46.4652 23.4

L& 7.15 9.28 33.82 3.0 15.0859 16.3
3 it

3.1 HEAVEEFINHEEEREMYMEER

SR RINE K FTH YT E KAy 64 m,2003 4EE5 /K & 135 m,2006 4E 10 J] E/K % 156 m,2010 4E52 i
175 m# /K. B /KT, A3 Sy BB 0 LRI, 1 9 e 58 AR R AR 3 A6 1, SEAS 2 30 m, TRE 10 m, [
WA B KEA R | m, i m i k8] 1.5 nv/s LLE KRR, A rs K. B MBI B 2
S — IR K SO 3R AR 28 0hAR < T H 7K BR AR B3 90 m, AT 1 e B2 3% #1000 22K, i 18 450 0k 3
0.2 /s [, b TR IARAEAE B R B K SO 3, BUARAR PR A A7 7E — S IR,
U /N T R LR R A KA R G A 7 T KT A A AR SR R T, R IR R



442 J. Lake Sci. (36 #+3),2015,27(3)

WG = FI R W > L > il > FiF, 25 (B 22 7 28 E K SCig 5 22 R s A, RIRIK S #1325
TR R B F7 SR 25 FVE TR, IR K A ) S 2 v IR B 2 M 7 A 3 ™ B g
1WA S WARSCEE R T 10750 S B LK SCIE 3, 1 18 2 32 3 T ok K 15
Wi, VYT 5 R 90 DU D 3 A — I ST A, 32 A7 B R0 1 S ), 3R Y K SO0 S LB R M B K AR Y
VI =7, SO L RS R R I S TR R E R

PRI Y A 72 1 3% HO A A A7 B B AL FRBE ) 20, AR5 v, BT 0 G A 72 7 Y R R (B BRAE K T
0.5 m Ab, FFIHFKGEZHTIRAL , 5 BPIBEFH A5 AR TS 45 5 — 30 IIE I IR A R A AR 2B 77 g e R A
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SRR Chl. a S HHEA B KR A5 FRZKAE Chl. a &5 A7 KH: Chl. a (9 32% , 1T H1f A Chl. a
i SRR G E T 1 AR B B AUAR D OE R (P <0.01) 5 JAE AR BRI 58t /R 2K Chl. a &5
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B T 5 42 B X BRI , e S B = e TR A% U AR 45 AR 9 S B . Winberg #4125
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Fig. 5 Seasonal TSI, , values derived by chlorophyll-a at different stations in Xiangxi River
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