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Insect community structures of Carya cathayensis forests with different

management modes in Zhejiang Province
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Abstract: To provide opinions and suggestions for management of Carya cathayensis forests, this research ana-
lyzed differences in insect communities using four different management modes: Type 1 - a wild C. cathayen-
sis forest, Type Il — vegetation planted under a C. cathayensis forest, Type Il — a traditional C. cathayensis
forest, and Type IV — an organically managed C. cathayensis forest. Methods of collecting insect specimens in-

cluded Malaise trap, light lure, and quadrat survey. Characteristic indexes of diversity, stability of insect com-

W H 4. 2018-05-15; & [nl H 18] 2018-07-04

EGTH . B f3 MEAT LB 55 (201304403 )

TEZ RS Bk, WNEAFAEYPIAI . E-mail: 8432601282@qq.com, EfEfE#H : T XF, #H#EZ, W+,
MNFER IR ESHEFELYPEVIF . E-mail: wyp@zafu.edu.cn



430 WO R M k% 2% R 2019 4F 6 J1 20 1

munity, principal components, and similarity were calculated and analyzed using Excel 2013 and SPSS 19.0
software. Results showed a total of 22 283 insect specimens being collected belonging to 163 species, 84 fami-
lies, and 9 orders. Coleoptera and Hymenoptera were dominant groups for species numbers; whereas, Ho-
moptera and Orthoptera were dominant groups for individual numbers. For the entire insect community the best
performance was with management Type [, the wild C. cathayensis forest, with a diversity index of 3.64 and
an evenness index of 0.74. For Type II, the diversity index was 3.12, and the evenness index was 0.61; this
forest management type had good performance. For the insect communities in Malaise traps, the individual
number and species number with Type Il management were significantly higher than the other management
types (P<<0.05). The diversity index and the evenness index for Type I and Type II management were not
significantly different but were significantly higher than other management types (P<<0.05). The dominance
index with Type Il management was significantly higher than other management types (P<<0.05). For commu-
nity structure, the S,/S, ratio for Type IV management was best with 0.39 meaning that the complexity and mu-
tual restriction ability of the food network in the community was high. The S/S; ratio of the wild C. cathayensis
forest was best with 0.04 meaning the mutual restriction of species number was stronger. The principal compo-
nent analysis showed differences for different management modes. Also the dominant factors for changes in the
insect communities were different. A similarity analysis found that when the measure was five, insect communi-
ty structures were similar for Type Il and Type IV management. Overall, the ecological structure of the wild C.
cathayensis forest (Type 1 management) was most stable followed by Type II, and because inefficient use of
a C. cathayensis forest was forbidden in the actual production process, the management mode of vegetation
planted under a C. cathayensis forest (Type Il ) was recommended for farmers. [Ch, 2 fig. 6 tab. 24 ref. ]

Key words: insect ecology; insect community; diversity; Carya cathayensis forests; management mode; Zhejiang
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Table 1 Distribution of different management modes of Carya cathayensis forests
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Figure 1 Insect community composition of Carya cathayensis forests
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Table 2 All insect community under different management modes
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JIE53# H Hymenoptera 20 343 9.31 24 487 6.94 14 167 3.34 19 257 391
X H Diptera 16 540 14.66 17 822 11.72 14 464 9.27 16 649 9.86
E## H Orthoptera 14 689 18.70 16 948 13.52 5 831 16.60 7 716 10.88
#53 H Coleoptera 37 414 11.24 44 683 9.74 23 275 5.49 32 431 6.55
S H Heteroptera 11 159 4.32 14 237 3.38 6 59 1.18 10 88 1.34
[7]3 ¥ H Homoptera 17 1 346 36.54 19 3532 50.36 10 2972 59.38 12 4 088 62.12
# Wk H Blattaria 1 87 2.36 1 169 2.41 1 149 2.98 1 241 3.66
iz 386 H Mantodea 1 10 0.27 1 7 0.10 1 5 0.10 1 13 0.20
i3 H Lepidoptera 24 96 2.61 27 128 1.83 21 83 1.66 23 98 1.49
Gt 141 3684  100.00 163 7013 100.00 95 5005 100.00 121 6581  100.00
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Table 4  Characteristic value of insect communities in Malaise trap under different management modes

ZE R T/ DA H' E C
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Table 5 Functional structure of all insect communities under different management modes
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Table 6  Principal component analysis of insect communities in Malaise trap under different management modes
fER Trh X, X, X; X, Xs Xe X, Xy Xy X BRI 5TRk/%
I 1 0.991 0.935 0.713 0.840 0.852 0.864 0.931 0.889 0.897 0.895 78.09

2 -0.043 -0.142 0.673 0531 -0.130 -0310 -0.255 -0.428 0318 -0.044 90.29
I 1 0.938 0.778 0.707 0.829 0.831 0.577 0.866 0.586 0.901 0.712 61.05
2 0.057 -0.516 -0.695 -0.536 0.085 0.201 0.476 0.805 -0.159 0.500 83.43
3 -0.213 0.177 -0.027 -0.082 0.453 0.772 0.005 0.011 -0.398 -0.456 95.95
I 1 0.586 0.435 0.228 0914 0.808 0.946 0.899 0.911 0.827 0.968 62.28
2 -0.715  -0.516 0.837 0.237 0.552 0.163 -0.183 -0.254 0.097  -0.049 82.05
3 0.146 0.676 0.491  -0.100 0.074 0.207 -0.188 0.029 -0.446 -0.150 92.40
v 1 0.893 0.506 0.192 0.468 0.804 0.881 0.901 0.926 0.530 0.840 53.87
2 -0.239  -0.767 0.709 0.865 0346 -0.208 -0.298 -0.342 0.703 0.214 81.92
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Figure 2 Cluster analysis of insect communities in
Malaise trap under different management

modes
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