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Table 1  Stocking sizes of fish fry

o ) length/cm
H. molitrix 3.15+0.68 7.27+0.48
A. nobilis 6.81+1.92 9.06+0.76
Mylo pharyngodon piceus 4.29+0.23 9.79+0.28
Carassius auratus 4.41£0.41 9.60£0.37
Cyprinus carpio 4.74+0.36 9.81+0.39
Cirrhinus molitorella 4.95%0.33 9.98+0.45
Clarias fuscus 6.48£0.38 10.55%0.52
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Table 2 Stocking situation of fry in each experimental pond
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A, 0.30 3 750 3 750 1 800 3 300 900 1 800 7 500 36.42
A, 0. 40 3 750 3 750 1 800 3 300 900 1 800 7 500 48. 56
B, 0.27 5 250 2 250 1 800 3 300 900 1 800 7 500 31. 30
B, 0.23 5 250 2 250 1 800 3 300 900 1 800 7 500 26. 66
C, 0. 20 6 750 750 1 800 3 300 900 1 800 7 500 22.08
C, 0.13 6 750 750 1 800 3 300 900 1 800 7 500 14. 35
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Table 3 Evaluation criteria of water quality biodiversity index
EX/EZE SRR ERER a- g g B-rhis e g g
Biodiversity index Heavy pollution a-moderate pollution f-moderate pollution Light pollution
H 0-1 1-2 2-3 >3
D 0-1 1-2 2-3 >3
J 0.0-0.3 0.3-0.4 0.4-0.5 >0.5
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Table 4 Zooplankton community structure in each group
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) A 4 Group A B4 Group B C 4 Group C
Sztc%es e A"/ % B/ % "o/ %
Number of species Percentage/ % Number of species Percentage/ % Number of species Percentage/ %
Protozoa 6 24.00 6 22.22 6 23.08
Rotifer 14 56. 00 15 55. 56 15 57.69
Cladocera 1 4.00 2 7.41 1 3.85
Copepoda 4 16. 00 4 14. 81 4 15. 38
Summation 25 100. 00 27 100. 00 26 100. 00
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Table 5 Lists of dominant zooplankton species in each group

2k Adl B4 [OF:)
Species Group A Group B Group C

gflgrfﬁi“‘ globulosa 0.11 0.05 0.04
B. calyci florus 0.19 0.14 0.23
Filinia longiseta 0. 05 0.03 -
Polyarthra vulgaris 0.03 0.11 0.07
Trichocerca bicristata 0.16 0. 04 0.10
Sinocalanus dorrii - - 0.13
Mesocyclops leuckarti - - 0.07
Naupilus 0.16 0.19 -

Table 6 Characteristic values of zooplankton diversity index and water quality evaluation in each group

A4 Group A

B 2 Group B C 4 Group C

ik e, ) K K7
g Time 4 KRV 4 IK BT 4 IK R
Index Month Lﬁé{ﬂ:ﬁ Water quality ﬁﬁ{ﬂ:fﬁ Water quality Cﬁ{ﬂ:ﬁ Water quality
Eigenvalue . Eigenvalue . Eigenvalue .
evaluation evaluation evaluation

Shannon - Wiener 6 1.76 a-moderate pollution 1.62 a-moderate pollution 2.11 B-moderate pollution

diversity index

(H) 7 1.61 a-moderate pollution 1.99 a-moderate pollution 2.31 B-moderate pollution
8 2.16 B-moderate pollution 2.24 f-moderate pollution 2.30 B-moderate pollution
9 2.40 f-moderate pollution 2.28 f-moderate pollution 2.23 f-moderate pollution
10 2.31 f-moderate pollution 2.27 f-moderate pollution 2.12 f-moderate pollution
11 2.02 B-moderate pollution 2.65 f-moderate pollution 1.84 a-moderate pollution
12 2.12 B-moderate pollution 1.90 a-moderate pollution 2.02 B-moderate pollution

Mean value 2.05 f-moderate pollution 2.14 f-moderate pollution 2.13 f-moderate pollution

Margalef richness 6 0.92 Heavy pollution 0.63 Heavy pollution 0.74 Heavy pollution

index (D)
7 0.67 Heavy pollution 0.73 Heavy pollution 0.98 Heavy pollution
8 0.90 Heavy pollution 1.13 a-moderate pollution 1.02 a-moderate pollution
9 1.08 a-moderate pollution 1.04 a-moderate pollution 1. 06 a-moderate pollution
10 1.01 a-moderate pollution 1.02 a-moderate pollution 1. 00 Heavy pollution
11 0. 96 Heavy pollution 1.37 a-moderate pollution 0. 84 Heavy pollution
12 1.11 a-moderate pollution 0. 85 Heavy pollution 0.83 Heavy pollution
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Continued table

A4 Group A

B4 Group B C 2 Group C

517 ey KA ok A KA
Index Mon‘ih E%&ﬁﬁ WateJr\ quality .%?E{E Wate)r\ quality }%ﬁﬁ Watej quality
igenvalue evaluation Eigenvalue evaluation Eigenvalue evaluation
Mean value 0.95 Heavy pollution 0.97 Heavy pollution 0.92 Heavy pollution
Sjg“f}v)&““ess 6 0.68 Light pollution 0.72 Light pollution 0.91 Light pollution
7 0. 64 Light pollution 0.92 Light pollution 0. 90 Light pollution
8 0.90 Light pollution 0.93 Light pollution 0. 86 Light pollution
9 0.94 Light pollution 0.93 Light pollution 0.91 Light pollution
10 0. 94 Light pollution 0.92 Light pollution 0. 86 Light pollution
11 0. 88 Light pollution 0.91 Light pollution 0. 85 Light pollution
12 0. 84 Light pollution 0.77 Light pollution 0.79 Light pollution
Mean value 0. 83 Light pollution 0.87 Light pollution 0. 87 Light pollution
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Table 7 Growth efficiency of experimental fish in each group

4 2y . 3% /0 W RE /0 kAT RE /O
rate/ % factor/ % evenness/ %
H.molitrix A 32 659.38+4 187.50a 2.99%0. 06a 1.81+0.11 87.22
B 33 709.38 £ 3 903. 13a 3.00%0. 06a 1.83%0.03 88. 46
C 26 984.38 £ 368. 75b 2.8910.01b 1.80+0.02 98. 64
A. nobilis A 17 297.06 £ 3 472. 06a 2.66%0.10a 1.99+0.12a 80. 04
B 15 823.53 £ 2 298. 53ab 2.61+£0.08ab 1.81+0.11b 85. 57
C 14 605. 88 £ 1 667. 65b 2.57%0.06b 1.87£0.09b 88. 66
Mylopharyngodon piceus A 16 713.52 £ 901. 54ab 2.63£0.04a 2.39%0.10a 93.58
B 17 878. 63 £ 814. 66b 2.68£0.04a 2.09%0.05b 92.31
C 16 319. 58 £ 546. 55a 2.63%0.03a 1.88+0. 04c 96. 96
Carassius auratus A 8 872.79 £ 365. 44a 2.32%0.02a 3.18+0.03 97. 30
B 9 667.66 = 349. 64b 2.36%0.02b 3.16+0.03 98. 66
C 8 818.37+391. 13a 2.31%0.02a 3.20%+0.10 88.99
Cyprinus carpio A 16 909.49£1 134. 32 2.64£0.04 2.61£0.05a 93. 64
B 16 800. 84 £ 1 284. 14 2.64£0.05 2.76£0.05b 87.75
C 16 058.723+1 315.68 2.59%0.05 2.72+0.06b 86. 04
Cirrhinus molitorella A 21 473.74+2 134.97b 2.77+0.04 1.60+0. 06a 78.38
B 22 265.66+2 414.73a 2.79%0.04 1.64%0.07 85. 36
C 20 518.18 +1 644. 59b 2.75%0.03 1.70£0.05 93.08
Clarias fuscus A 1 663. 89 £ 214. 05a 1.48+0.03a 1.28+0.03c 78.74
B 1626.00*175. 88a 1.47%0.03a 1.52+0.02b 84.94
C 1 386. 11 £125. 95b 1.39%0.02b 1.62%0.02a 88. 27
Average A 16 512.84 £ 1 772. 84a 2.50£0.05 2.12+0.07 86.99
B 16 824.53 £ 1 605. 82a 2.51%0.05 2.12%0.05 89.01
C 14 955. 82 £ 865. 76b 2.45%0.03 2.11£0.05 91.52

Note: there is no lowercase letter in the shoulder label of peer data and no significant difference in the expression of the same lowercase letter

(P>>0.05). Different lowercase letters indicate significant differences (P<Z0. 05).
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Table 8 Feed efficiency of each group
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Group A 42.49 + 8. 58a 92.75+1.15ab 4 889.59 * 448. 82a 1.40£0. 13a 4 847.13 +440. 24a 1.48+0.12 1.07£0.11a
Group B 28.98 £ 3. 28ab 93.90+0.87a 3542.39%406.54b 1.42%0.16a 3 510.68=403.55b 1.46£0. 10 1.04 £ 0. 10a
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Effects of Different Proportions of Silver Carp and Bighead Carp
on Community Structure and Breeding Efficiency of Zooplankton
in Ponds

SI Nan',XU Mingzhu®,DONG Lanfang”®,CHENG Guangping'*" " ,MA Yanqun'" ",
ZHANG Yajun',DONG Shenghui' ,GU Changhui' ,CHENG Man',WEI Yunyong'

(1. College of Animal Science and Technology,Guangxi University, Nanning,Guangxi,530004 ,China;2. Guangxi Institute of Oce-
anology Co. ,Ltd. ,Beihai, Guangxi, 536000, China)

Abstract: To screen out the proportions of silver carp and bighead carp based on excellent water quality and
yield and provide scientific reference for large-scale ecological culture, the effects of different proportions of
silver carp and bighead carp on the community structure and breeding efficiency of zooplankton in polyculture
ponds of multiple species of fish were explored. Three experimental groups with the ratio of silver carp to
bighead carp of 1 : 1 (group A),3 : 7 (group B) and 1 : 9 (group C) were set up. Each group was equipped
with the same density of Mylopharyngodon piceus,Carassius auratus,Cyprinus carpio, Cirrhinus moli-
torella and Clarias fuscus at the same time. The culture experiment lasted for 194 d, during which 7 zoo-
plankton samples were collected and 2 growth indexes were measured. The zooplankton community structure
and breeding efficiency indexes in each group were analyzed. The results showed that a total of 30 species of
zooplankton in four categories were identified in the three experimental ponds in groups A,B and C,among
which Rotifers were the most abundant species,all accounting for more than 55%. The number of zooplank-
ton species in group B was the highest, which was 8. 00% and 3. 85% higher than that in groups A and C,re-
spectively. The density and biomass of zooplankton in each group were 57 — 253 ind. /L. and 0. 32 — 8. 22 mg/
L,respectively. The Shannon-Wiener diversity index (H ) ,Margalef richness index (D) and Pielou evenness
index (J) of zooplankton were the highest in group B, which were 2. 14,0. 97 and 0. 87, respectively,and the
number of B-moderate pollution and heavy pollution was the least,indicating that the water quality of group B
was better than that of group A and group C. The weight gain rate, specific growth rate and fatness of Hypo-
phthalmichthys molitrixz in group B were the highest,and the weight gain rate and specific growth rate were
significantly higher than those in group C,which increased by 24.92% and 3. 81 %, respectively. The weight
gain rate,specific growth rate and fatness of Aristichthys nobilis were the highest in group A,and the weight
gain rate and specific growth rate were significantly higher than those in group C,which increased by 18. 43 %
and 3. 50% ,respectively,but there was no significant difference with group B. The average weight gain rate,
survival rate and output per unit area of fish in group B were the highest with 16824. 53%,93.90% and 1. 42
kg/m?”,respectively, which were significantly higher than those in group C,increasing with 12.49%,1.90%
and 19. 33% ,respectively. The feed coefficient of group B (1.04) was the lowest, which was 20% lower than
that of group C (1. 30) ,and the difference between the two groups was significant. In general,the “3 : 7” ra-
tio of silver carp and bighead carp is beneficial to the ecological health of multiple species of fish in polycul-
ture ponds,which can improve the diversity of zooplankton community,reduce feed energy consumption and
increase breeding efficiency.

Key words:silver carp and bighead ratio;zooplankton;community structure;diversity index;breeding efficien-

cy;ecological culture
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