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Community structure of zooplankton and its relationship with environmental

factors in integrated crayfish-rice co-culture system
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Abstract: To understand the zooplankton community structure and its relationship with environmental factors in the
integrated crayfish-rice co-culture (ICRC) system, the species, density and biomass of zooplankton were quarterly inves-
tigated in both the trench and rice paddy in four typical ICRC fields in Qianjiang City, China, and the relation of zooplank-
ton to 6 water factors and phytoplankton were analyzed. The main results showed that: (1) There were 60 species in the
ICRC system, which included 12, 28, 10 and 10 species of Protozoa, Rotifera, Cladocera and Copepoda, respectively.

The dominant taxa were Cyclopoida copepodite, nauplius and Daphnia pulex. The annual mean values of the Shannon-
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Wiener index, Margalef index and Pielou index were 1. 48, 3.42 and 0. 55, respectively. (2) The ranges of zooplankton
density and biomass were 7.65-1 309.50 ind. /L. and 0. 08-50. 04 mg/L, respectively, with annual average values of
360.0 ind. /L and 17.45 mg/L, respectively, and Cladocera and Copepoda were the absolutely dominant groups. (3)
The number of species, diversity indexes (excepting at rice paddy) , density and biomass of zooplankton showed signifi-
cant seasonal differences, with significantly highest density and biomass in spring, and the Pearson correlation analysis
showed that species number, density and biomass of zooplankton were significantly correlated to total phosphorus con-
tent, and density and biomass of phytoplankton. (4) There was no significant difference between the trench and rice pad-
dy for any of the indicators of species number, diversity, density and biomass of zooplankton. These results indicate that
there is plentiful and unutilized large zooplankton in ICRC system. And as zooplankton is an important food item for the
early life history stage of crayfish, zooplankton and its influencing factors in autumn and winter, and how to cultivate and
use zooplankton at this stage to promote the growth and survival of juvenile crayfish, should be further studied.

Key words: Integrated crayfish-rice co-culture; zooplankton; standing crop; biodiversity; spatiotemporal change
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Fig. 1 Study area, field engineering design and sampling point design
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Note: ais study area location (pentagram) ; b is plane figure of rice-crayfish plot, in which Ais trench sampling points, @

is rice paddy sampling points; c is cross-section of rice-crayfish plot, in which A is rice paddy, B is peripheral trench, C is

cross trench, D is external ridge, E is internal field ridge
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Table 1 List of zooplankton species found in integrated crayfish-rice co-culture system
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BRIE b 5¢ Difflugia globulosa 75 W4 L 48 Asplanchnopus hyalinus
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Table 2 Community diversity indices of zooplankton in integrated crayfish-rice co-culture system (mean=stand error)

- RiiiREA| H 1A
B ES & ES % B s
L/ Rk 1943 102 162" 1243 2042 1645 1544
H 1.764+0.13"  1.4240.32"  1.944-0.40° 1.0640.41° 1.6140.14° 1.4840.49° 1.0140.27°
D 2.87+0.43" 6.92+2.51° 3.12+0.50" 2.16+0.56° 2.86+0.21° 2.99+1.01° 2.65+0.70°
J 0.60=0.04" 0.64+0.15" 0.71+0.14" 0.42-+0.13° 0.5440.05* 0.5340.14° 0.38+0.07"

TE:H' D F1J 4331 24 Shannon-Wiener 2 £ P 46 %0 . Margalef 4 & 45 UM Piclou 355 i #5 8; #47 AR Rl /NG 7 B 3678 i) 5%

FEL T 25 15 [ A7 A W 25 5

Note: H'.D and J mean Shannon-Wiener diversity index, Margalef richness index and Pielou evenness index; different lowercases

within a row mean significant differences among seasons for the trench or rice paddy
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Table 3 Zooplankton density in integrated crayfish-rice co-culture system (mean=stand error)

ind..LL”"
. bR HH T
KHE
B e k= ESEs HZE ke &2
JE A shW) 8.6+3.4 1.4+1.7 15.44+13.4 10.6+£9.7 3.5%+2.4 15.5+10.9 8.3+8.8
Bl 3.2+1.6 0.6+0.9 15.4+13.4 1.2+1.1 3.0+1.8 24.8+28.8 2.3+2.2
K2k 317.7+143.4 0.9+1.1 8.2+1.9 128.4+30.3 328.84+154.9 3.1+2.3 142.6+41.3
BIEZE 476.2+235.9  11.5+13.1 101.4+91.9 37.24+49.4 539.1+207.8 207.84213.3 11.6+11.7
ait 805.7+360.4° 19.64+13.7° 156.24123.4> 177.4435.0" 874.44296.9" 251.1+£246.0° 164.7+52.2°

T AT HR AN R /NS g 37 i VA BT T 2 3 (A4 TR 2

Note: different lowercases within a row mean significant differences among seasons for the trench or rice paddy
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Table 4 Zooplankton biomass in integrated crayfish-rice co-culture system (mean % stand error)
mg-l. !
o ik HH i
e
HE HZ k2 A HE k2 A
~ 0.000 4+ 0.000 3+ 0.001 6+ 0.000 5+ 0.000 3+ 0.000 8+ 0.000 4+
R 0.000 2 0.000 1 0.002 5 0.000 5 0.000 1 0.000 5 0.000 4
B 0.016+0.020  0.001+0.001 0.084+0.98 0.002+0.002 0.001+0.001  0.262+0.331  0.005+0.004
B 1047+4.24 0.04+0.05 0.85£0.35 12.33+3.52 328.8+£154.9 0.24+0.21 11.114+7.15
B 20.134+10.13 0.68+0.78 6.56+5.45 6.31+4.48 539.1+207.8 14.894+14.83 2.62+2.57
it 30.61+13.63°  0.72+£0.79° 7.50+5.28" 18.6443.23" 32.96+10.88" 15.39£15.33"  13.7448.52°

T BEAT PO RN B 2R A 1A B30I T 2 1Y [ 47 70 2 22 5%

Note: different lowercases within a row mean significant differences among seasons for the trench or rice paddy
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Table 5 Water physicochemical characteristics and density and biomass of phytoplankton in integrated crayfish-rice

co-culture system (mean=stand error)

- bR H T
BT
B e = &7 B k= X7
KR/ C 26.3040.05 29.4040.30 11.804-0.20 10.900.05 26.1040.15 11.2040.10  10.5040.05
pH 7.944+0.03  8.8440.04  7.804-0.07  7.9540.03 7.924+0.04  7.8040.07 7.9040.02
BA/mgl ! 1234007  0.5940.04 3.57+0.16  0.564-0.08 1.2640.08  3.31+0.16 0.664-0.04
HA/mgl ! 0714016 0214016  0.52+0.07  0.4840.02 0.4540.03  0.434+0.04 0.534-0.03
Mi?ﬁ%/ 0.03640.005 0.001=0  0.00520.001 O'()O?é(?oi 0.03840.003 o.o(%oooi 0
HBE/mg L' 0.22740.009 0.0924-0.012 0.062220.006 0.01640.003  0.2304-0.014  0.0764-0.015 0.030=-0.009
ﬁc{fﬁ@ifg/ 382433 2364187  7.60+12.08 0.534-0.86 324436 124241564  1.55+1.58
LY 21.264+3.38  1.71+£0.50  0.774£045  2.67+5.25 17.46+2.89  0.80+053 7.47+6.53
Y /mgel !
F6 FHIVEHERERFHEXME
Table 6 The correlation between zooplankton indexes and environmental factors
Eis pH 7K MR AA VA A A R ﬁ?ﬁ,ﬁ% Eéwi%
R Ay
LRk —0.476 0.030 0.269 0.515%%* 0.657%* 0.578%*x 0.638%*x 0.544x*
TR T8 5L —0.154 0.378 0.186 0.157 0.408% 0.389%*x 0.366 0.216
Margalef 5 % 0.751%%  0.204 —0.178  —0.541 —0.204 —0.065 —0.192 —0.223
Pielou 35 %t 0.135 0.446 0.056  —0.107 0.160 0.192 0.124 —0.019
R —0.218 0.248 0.050 0.299 0.818%*x* 0.790%x 0.833%x 0.781%*x*
A= ) —0.321 0.129 0.046 0.336 0.639%x* 0.585%x 0.672%* 0.621 %

R R AR AE 0. 05 F10. 01 A (RUI) | 5 25 4H 3¢

Note: * and** mean significant difference at P=0. 05 and P=0. 01, respectively
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