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Effect of fish stocking density on diversity of arthropod community in lotus field
MaLi' ZhulJie! ChenQi' LiWei*® Huang Guohua'"

(1. College of Plant Protection, Hunan Agricultural University, Changsha 410128, China; 2. Institute of Hydrobiology,
Chinese Academy of Sciences, Wuhan 439972, China)

Abstract: For the purpose of exploring the impact of fish stocking impact on the diversity of arthropod community in the
lotus field ecosystem, community component, density and diversity indices of arthropod in lotus field at Wugang city,
Hunan province, China were investigated from April to September in 2014 under five different fish (crucian, carp, grass
carp) stocking applications. The results showed that in the experimental lotus field in which a total of 61 species of
arthropod belonging to 32 families and 9 orders were collected, there were 44 species of arthropod belonging to 21 families
in the fish-stocking field when crucian, carp, grass carp were stocked at 2 400, 2 400, and 1 200 individuals/hm?, which
was the most; the species number of arthropod was 39 in the field with no-fish stocking, which was the least compared to
other applications.. The arthropod species increased with the increasing density of the stocking fish. Rhopalosiphum
nymphaeae, Prodenia litura and Chironomidae were the major pests species under each applications, the amount of
Rhopalosiphum nymphaeae and Chironomidae were markedly higher in fish-stocking fields than those in no-fishing
stocking fields while the amount of Prodenia litura showed no significant difference among each applications, Pirata
subpiraticus and other spiders acted as the primary natural enemies, and the amount of Pirata subpiraticus under no-fish
stocking applications was significantly higher than those under fish stocking applications. Diversity and evenness indices in
fish stocking applications were greatly higher compared to no-fishing stocking application, on the contrary advantage
concentration was lower in fish stocking applications. Fish stocking applications showed the least similarity of arthropod

community with no-fish application.
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Table 1 Stocking scheme in symbiotic mode of fish and lotus root
/( -hm™) / /
hnt’
CK 0 0 0 G2 0.1000 0 0 0
G5 0.080 0 0 0 0
G8 0.073 3 0 0 0
1 600 600 300 G7 0.1733 104 104 52
G9 0.1200 72 72 36
Gl1 0.106 7 64 64 32
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/( -hm?) / /
hm?
it 1200 1200 600 G6 0.186 7 224 224 112
G10 0.073 3 88 88 44
G13 0.120 0 144 144 72
I 1 800 1 800 900 G12 0.166 7 300 300 150
Gl4 0.106 7 192 192 96
Gl15 0.106 7 192 192 96
v 2400 2400 1200 Gl 0.080 0 192 192 9
G3 0.100 0 240 240 120
G4 0.186 8 448 448 224
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Table2 Community composition and the relative abundance of arthropod groups in lotus field under different stocking density treatments

/%

CK 1 1I 111 v CK I 1I 111 v
1 1 1 1 1 2.56 2.50 2.44 2.50 2.27
1 1 1 1 1 2.56 2.50 2.44 2.50 2.27
2 2 2 3 3 5.13 5.00 4.88 7.50 6.82
0 1 0 0 0 0.00 2.50 0.00 0.00 0.00
0 0 1 0 0 0.00 0.00 2.44 0.00 0.00
1 1 1 1 1 2.56 2.50 2.44 2.50 2.27
2 2 3 2 2 5.13 5.00 7.31 5.00 4.55
1 2 2 1 0 2.56 5.00 4.88 2.50 0.00
0 1 0 0 0 0.00 2.50 0.00 0.00 0.00
0 0 0 0 1 0.00 0.00 0.00 0.00 227
1 1 1 1 1 2.56 2.50 2.44 2.50 2.27
0 0 0 0 1 0.00 0.00 0.00 0.00 2.27
0 1 0 0 0 0.00 2.50 0.00 0.00 0.00
1 0 1 1 0 2.56 0.00 2.44 2.50 0.00
2 1 2 2 4 5.13 2.50 4.88 5.00 9.09
1 1 1 1 0 2.56 2.50 2.44 2.50 0.00
1 0 0 0 0 2.56 0.00 0.00 0.00 0.00
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x2(8)
/%
CK 1 I 111 v CK I I 111 v
1 0 1 0 0 2.56 0.00 2.44 0.00 0.00
0 0 0 1 0 0.00 0.00 0.00 2.50 0.00
1 0 1 1 1 2.56 0.00 2.44 2.50 2.27
0 1 0 1 1 0.00 2.50 0.00 2.50 227
1 0 0 0 1 2.56 0.00 0.00 0.00 227
0 0 0 0 1 0.00 0.00 0.00 0.00 227
1 1 1 1 1 2.56 2.50 2.44 2.50 227
2 0 0 1 2 5.13 0.00 0.00 2.50 4.55
11 14 15 13 13 28.21 35.00 36.58 32.50 29.55
2 2 0 1 1 5.13 5.00 0.00 2.50 227
1 1 1 1 1 2.56 2.50 2.44 2.50 2.27
2 2 2 2 2 5.13 5.00 4.88 5.00 4.55
2 3 3 3 3 5.13 7.50 7.31 7.50 6.82
1 1 1 1 1 2.56 2.50 2.44 2.50 227
0 0 0 0 1 0.00 0.00 0.00 0.00 227
39 40 41 40 44 99.96 100 100 100 99.98
x3 TRMEFEMBATRIMEZLHLE
Table 3 Quantity of dominant arthropod group in lotus field under different stocking density treatments
CK (4 143.0+96.2)a 691.7+£75.6 (265.0+49.5)a (762.0+13.3)a 216.3+20.1
1 (3 023.3+300.7)b 645.7+27.7 (124.0£29.4)b (563.7+£32.4)b 223.0+14.0
I (3 346.3+153.5)c 627.0+£57.2 (152.0+48.8)b (567.0+12.1)b 228.34+27.0
11 (2 734.3+129.2)b 594.7+£30.6 (124.7+17.1)b (519.0+£20.9)b 225.0+15.9
v (2 922.0+123.7)b 601.0+43.8 (130.3+10.0)b (541.7+42.9)b 226.0+14.7
(P<0.05 Tukey HSD )
22 ARBXEMAZEERBATRANEFETEED v
B9 ELE
CK
II v
4 CK
x4 TREMEEEFEATRINYEFRNRERE®) R EFT & ELF)
Table 4 Number of functional group of arthropods and its proportion under different stocking density treatments
1%
CK I II 11 v CK I I 11 v
15 19 20 18 18 38.46 47.50 48.78 45.00 40.91
5 6 5 5 3 12.82 15.00 12.20 12.50 6.82
7 3 5 5 10 17.95 7.50 12.20 12.50 22.73
6 7 7 7 8 15.38 17.50 17.07 17.50 18.18
6 5 4 5 5 15.38 12.50 9.76 12.50 11.36
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®5 AEMEZEEFBATERANE EEREY
Table 5 Diversity of arthropods under different stocking

density treatments

CK  (1.32#0.02)a  (0.39£0.01)a  (0.49+0.01)a
I (1.56£0.01)b  (0.45£0.01)bc  (0.39£0.01)bc

I (1.5240.02)c  (0.45£0.04)c  (0.38+0.05)c
M (1.65£0.03)b  (0.47£0.0)b  (0.37+£0.01)b
IV (1.66£0.03)b  (0.47£0.03)b  (0.37£0.01)b
2.4 FEHETEhEEEIE
( 6 CK I
(0.73) I I
0.88 CK
111

*x6 ARMETEFBETRINYEEENIMBMEELY
Table 6 Similarity of arthropod communities among different

stocking density treatments

C;
CK I 1I 111 v
CK 1.00 0.73 0.78 0.81 0.77
1 0.73 1.00 0.83 0.85 0.76
1I 0.78 0.83 1.00 0.88 0.78
111 0.81 0.85 0.88 1.00 0.86
v 0.77 0.76 0.78 0.86 1.00

( 7) CK

(I Cy0.84)

CK

R7 TREMeEERETRAHMEEPERTEE
BIFER I HE E
Table 7 Similarity of arthropod pest communities(C; coefficient)

among different stocking density treatments

(&
CK I I 111 v
CK 1.00 0.80 0.80 0.84 0.83
I 0.80 1.00 0.88 0.86 0.87
1I 0.80 0.88 1.00 0.88 0.87
I 0.84 0.86 0.88 1.00 0.95
v 0.83 0.87 0.87 0.95 1.00

( 8 1I I 0.92
( 1)
0.80
* 8 ARMEEEBETRINMEEE P RBIT %
RO FPAR ISR 2
Table 8 Similarity of natural enemy communities (C; coefficient)

among different stocking density treatments

G

CK 1 1I 11T v

CK 1.00 0.78 0.80 0.80 0.77
I 0.78 1.00 0.90 0.90 0.71

11 0.80 0.90 1.00 0.92 0.73
1T 0.80 0.90 0.92 1.00 0.80
v 0.77 0.71 0.73 0.80 1.00
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