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Abstract Lindane due to its high efficiency low cost and easy application has been widely and frequently used for pest
control on Phyllostachys heterocycla cv. pubescens in South China in the past. Field surveys in the selected sites of the moso
bamboo forest located at Saxian Fujian Province from 2001 to 2002 indicated that indiscriminate application of Lindane
caused some phytophagous species becoming predominant and abundant in the target community. The number of these
arthropods increased remarkably and at the same time the species diversity in the community decreased significantly.
Specially species in the categories of Araneae Hymenoptera Coleoptera and Diptera reduced. Most of these missing
species were predators parasitoids or neutrals. Therefore the potential impact of the herbivores natural enemies weakened.
To some extent this might lead to outbreak of the herbivores in the bamboo leaves. Consequently it is advisable that an
integrated pest management program be implemented with only infrequent use of Lindane for pest control in the bamboo

forest.
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Table 1 The general situations of experimental fields
Pest control Vegetati gi Altitude
Number est contro °8e a 1o managing Forest type e Pest control activities in recent years
agent measure in the underlayer m
| 530 3a No pest control activity in recent
Non-control Scarification and fertilization ~ Pure forest three years
2 1 S h o1l 1 fiel !
Non-control Scarification Pure forest 580 ame as the experimental field No
1999 8 2000 9
3 550 2001 8
) Beauveria spp. Weeding Pure forest Using Beauveria spp. to control Pantana phyllostachysae in
August 1999 2001 and September 2000
2001 3 2002 3 4 1
Besaia spp.
4 580 ? sing Lindane ’
Lindane Scarification Pure forest 15 kg/hm Using Lindane . 15 kg/.hm to
control Pantana phyllostachysae and Besaia spp. in March
2001 and March April 2002
5 560 4 Same as the experimental field No. 4
Lindane Scarification and fertilization ~ Pure forest ame as The expermentat Held 2o
6 530 4 Same as the experimental field No. 4
Lindane Scarification and fertilization ~ Pure forest ame as The expenmental e ?
7 550 4 Same as the experimental field No. 4
Lindane Weeding Pure forest ame as The experimentat Held 2o
8 530 4 Same as the experimental field No. 4
Lindane Spraying herbicide Pure forest ame as The experimental feld 7o
2.1
2766 244 19987 243
P, =0.05
Cavaeiella sp.
Hieroglyphus tonkinensis Ceracris kiangsu Tegra novae-hollanliae
viridinotata Bothrogomia ferruginea
Aculus bambusae Aponychys corpuzae
Dendrothrips sp. Oregma bambusicola
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Table 2 Distribution of species and individual in the main orders of the arthropod community disturbed by Lindane
S/pPg@
Category Orders 1@ 2 3 4 3 6 7 8
Araneae 29/0.2132  34/0.2615 25/0.2174 11/0.1864 8/0.2105 6/0.1395 13/0.2031 8/0.1778
Hymenoptera ~ 24/0.1765 22/0.1692 20/0.1739 6/0.1017  9/0.2368 11/0.2558 14/0.2188 8/0.1778
Homoptera 7/0.0515  9/0.0692  6/0.0522 7/0.1186 4/0.1053  5/0.1163  5/0.0781 6/0.1333
Hemiptera 8/0.0588  8/0.0615  8/0.0696  9/0.1525 1/0.0263  3/0.0698  3/0.0469 0/0
Arthropods Coleoptera 22/0.1618 14/0.1077 13/0.1130 9/0.1525  1/0.0263 0/0 3/0.0469 4/0.0889
in the Diptera 21/0.1544 19/0.1462 20/0.1739 5/0.0847 7/0.1842  7/0.1628 12/0.1875 9/0.2000
underlayer Orthoptera 4/0.0294 8/0.0615  7/0.0609 4/0.0678  6/0.1579  9/0.2093  5/0.0781 6/0.1333
Lepidoptera 13/0.0956 7/0.0538  9/0.0783  5/0.0847  2/0.0526 0/0 2/0.0313 1/0.0222
Others 8/0.0588  9/0.0692  7/0.0609  3/0.0508 0/0 2/0.0465  7/0.1094 3/0.0667
Total 136 130 115 59 38 43 64 45
Acarina 15/0.0920 13/0.0850 13/0.0922 11/0.1048 9/0.0968 11/0.1358 11/0.1170 12/0. 1319
Araneae 32/0.1963 37/0.2418 34/0.2411 25/0.2381 17,/0.1828 17/0.2099 20/0.2128 19/0.2088
Hymenoptera ~ 34/0.2086 27/0.1765 25/0.1773 13/0.1238 19/0.2043 11/0.1358 14/0.1489 13/0. 1429
Homoptera 13/0.0798 12/0.0784 11,/0.0780 12/0.1143 12/0.1290 13/0.1605 8/0.0851 11/0.1209
Hemiptera 6/0.0368 5/0.0327 6/0.0426 6/0.0571 5/0.0538 2/0.0247  4/0.0426 3/0.0330
Ar;ﬁrf}f’;’ds Coleoptera  19/0.1166 15/0.0980 13/0.0922  7/0.0667  4/0.0430  9/0.1111  7/0.0745  4/0.0440
canopy Diptera 20/0.1227 18/0.1176 16/0.1135 7/0.0667  6/0.0645 3/0.0370  8/0.0851 9/0.0989
Orthoptera 2/0.0123  2/0.0131  3/0.0213 5/0.0476  5/0.0538  2/0.0247 4/0.0426 3/0.0330
Lepidoptera 7/0.0429  9/0.0588  7/0.0496  7/0.0667 5/0.0538 5/0.0617  7/0.0745 4/0.0440
Others 15/0.0920 15/0.0980 13/0.0922 12/0.1143 11/0.1183 8/0.0988 11/0.1170 13/0. 1429
Total 163 153 141 105 93 81 94 91
N/Py
Category Orders 1 2 3 4 35 6 7 8
Araneae 176/0.2862 181/0.2992 117/0.2594 22/0.1048 10/0.1389 9/0.0938 50/0.0883 11/0.0728
Hymenoptera ~ 95/0. 1545 126/0.2083 72/0.1596 55/0.2619 19/0.2639 34/0.3542 77/0.1360 45/0.2980
Homoptera 48/0.0780 36/0.0595 42/0.0931 60/0.2857 12/0.1667 15/0.1563 353/0.6237 56/0.3709
Hemiptera 46/0.0748 17/0.0281 17,/0.0377 16/0.0762 1/0.0139  3/0.0313  3/0.0053 0/0
Arthropods Coleoptera 59/0.0959 41/0.0678 23/0.0510 22/0.1048 1/0.0139 0/0 8/0.0141 4/0.0265
in the Diptera 126/0.2049 153/0.2529 121/0.2683 7,/0.0333  8/0.1111 12/0.1250 41/0.0724 18/0.1192
underlayer Orthoptera 10/0.0163 14/0.0231 17/0.0377 10/0.0476 15/0.2083 21,/0.2188 10/0.0177 10/0. 0662
Lepidoptera 25/0.0407 11/0.0182 12/0.0266 11/0.0524 6/0.0833 0/0 11/0.0194 4/0.0265
Others 30/0.0488 26/0.0430 30/0.0665 7/0.0333 0/0 3/0.0313  13/0.0230 3/0.0199
Total 615 605 451 210 72 96 566 151
Acarina 651/0.3031 538/0.2398 653/0.3382 594/0.1589 610/0.2032 552/0.2770 502/0.2670  1373/0.4500
Araneae 381/0.1774 553/0.2464 321/0.1662 87/0.0233 101/0.0336 90/0.0452 95/0.0505 161/0.0528
Hymenoptera  219/0.1020 187/0.0833 371/0.1921 301/0.0805 194/0.0646 132/0.0662 77/0.0410 123/0. 0403
Homoptera 370/0.1723 418/0.1863 225/0.1165 2101/0.56211345/0.4480 812/0.4074 834/0.4436  1151/0.3773
Hemiptera 12/0.0056 18/0.0080 8/0.0041 11/0.0029 10/0.0033 3/0.0015  6/0.0032 14/0.0046
AI:ETE:dS Coleoptera 87/0.0405 64/0.0285 45/0.0233 8/0.0021 15/0.0050 14/0.0070 10/0.0053 8/0.0026
canopy Diptera 141/0.0656 217/0.0967 114/0.0590 14,/0.0037 9/0.0030  4/0.0020 16/0.0085 19/0. 0062
Orthoptera 2/0.0009  2/0.0009 7/0.0036 10/0.0027 13/0.0043 3/0.0015  6/0.0032 3/0.0010
Lepidoptera 81/0.0377 64/0.0285 44/0.0228 295/0.0789 195/0.0650 126/0.0632 156/0.0830 87/0.0285
Others 204/0.0950 183/0.0816 143/0.0741 317/0.0848 510/0.1699 257/0.1290 178/0.0947 112/0.0367
Total 2148 2244 1931 3738 3002 1993 1880 3051
@ 894 2389 The number of unidentified species individual in the underlayer and canopy are
894 and 2 389 respectively @Pg Py 3 Py is the proportion of species number
per order to total P, is the proportion of individual number per order to total Same in table 3 31 2 3
4 ~8 3456 12 The sampling site No. 1 and 2 were all CK of non — control No. 3 was CK of

biological control No. 4 ~8 were all treatments of Lindane the same below
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Table 3 Distribution of species and individual in various functional groups of the arthropod community disturbed by Lindane

The arthropods in the underlayer The arthropods in the canopy
Functional Sam‘pllng Number of Py Number of Py Number of Py Number of Py
sroups ste species individual species individual
1 49 0.3603 262 0.4260 61 0.3742 579 0.2696
2 46 0.3538 286 0.4743 57 0.3725 750 0.3342
3 41 0.3565 193 0.4279 55 0.3901 694 0.3594
4 21 0.3559 113 0.5381 41 0.3905 696 0.1862
Predators 5 14 0.3684 25 0.3472 31 0.3333 291 0.0969
6 14 0.3256 37 0.3854 34 0.4198 307 0. 1540
7 22 0.3438 119 0.2102 36 0.3830 195 0.1037
8 13 0.2889 51 0.3377 37 0.4066 597 0. 1957
1 17 0. 1250 37 0.0602 23 0.1411 100 0. 0466
2 19 0. 1462 39 0.0647 21 0.1373 104 0.0463
3 17 0.1478 26 0.0577 18 0.1277 45 0.0233
4 2 0.0339 0.0095 9 0. 0857 28 0.0075
Parasitoids 5 5 0.1316 0.0833 11 0.1183 58 0.0193
6 7 0.1628 13 0.1354 0.0617 14 0.0070
7 10 0. 1563 17 0.0300 0.0957 17 0.0090
8 4 0.0889 6 0.0397 0.0769 16 0.0052
1 50 0.3676 197 0.3203 59 0.3620 1323 0.6159
2 49 0.3769 136 0.2255 57 0.3725 1160 0.5169
3 41 0.3565 122 0.2705 51 0.3617 1076 0.5572
4 33 0.5593 90 0.4286 47 0.4476 2999 0.8023
Herbivores 5 13 0.3421 34 0.4722 44 0.4731 2638 0.8787
6 17 0.3953 38 0.3958 40 0.4938 1669 0.8374
7 21 0.3281 390 0. 6890 40 0.4255 1651 0.8782
8 22 0.4889 79 0.5232 38 0.4176 2418 0.7925
1 20 0.1471 119 0.1935 20 0.1227 146 0.0680
2 16 0. 1231 142 0.2355 18 0.1176 230 0.1025
3 16 0. 1391 110 0.2439 17 0. 1206 116 0.0601
4 3 0.0508 5 0.0238 8 0.0762 15 0.0040
Neutrals 5 6 0.1579 7 0.0972 7 0.0753 15 0.0050
6 5 0.1163 8 0.0833 2 0.0247 3 0.0015
7 11 0.1719 40 0.0707 9 0.0957 17 0.0090
8 6 0.1333 15 0.0993 9 0.0989 20 0. 0066
@ 147 227 82 438
80 1019 110 1180 The unidentified species individual number of neutrals herbivores parasitoids and predators in

the underlayer are 147 227 82 and 438 and those in the canopy are 80 1 019 110 and 1 180 respectively
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Fig. 1  Abundance of the arthropod community disturbed by Lindane

4

Table 4 The monthly average richness S species diversity H’

disturbed by Lindane

S

H' J C

evenness / and dominant concentration C of the arthropod community

Category Sampling place S H' J c
1 26.8750 £11.6059a)  4.2019 +0.3413a 0.8925 +0.0508ab 0.0646 +0.0248b
2 27.0000 = 11.2122a 3.7968 +0.9621ab 0.8232 +0.1291ab 0.1341 +0. 1284ab
3 24.2500 +12.7026a 4.0783 +0.6390a 0.8969 +0.0479ab 0.0661 +0.0298b
. 4 9.6250 +5.8539b 2.5231 +£0.9625d 0.7497 +0. 1885b 0.2696 +0.2183a
The arthropods in
5 5.7500 +£3.9911b 2.4799 +0.7488d 0.9476 +0.0303a 0.0955 +0.0671ab
the underlayer
[§ 6.7500 +4.5277b 2.8674 £0.4053bed  0.9132 +0.0742ab 0. 1068 +0.0810ab
7 12.6250 +7.3667b 2.7438 +1.2756¢d 0.7498 +0.2551b 0.2488 +0.2446ab
8 7.7500 +6.0886b 2.4828 +0.8459d 0.7730 +0. 1532ab 0.2569 +0.1931a
1 52.6250 +12.2467a 4.4213 £0.5591a 0.7759 +0.0598ab 0.0982 +0.0467¢
2 48.7500 +13.9770ab 4.4009 +0.4914a 0.7916 +0.0532a 0.0926 +0.0418¢
3 43.3750 +4.3732b 3.7541 £0.9077b 0.6895 +0. 1581bc 0.1951 +0. 1621be
4 28.8750 +9.4784c¢ 2.4262 +0.7017c 0.5062 +0.1107de 0.3368 +0.1631a
The arthropods
in the canopy 5 29.2500 +11.1580¢ 2.3335 +0.5236¢ 0.4871 £0.0725¢ 0.3515 +£0.0979a
6 23.7500 +7.4402¢ 2.7208 +£0.5389¢ 0.6012 +0.0895¢d 0.2673 +0.1171ab
7 25.1250 +£7.2985¢ 2.5827 +0.5509¢ 0.5594 +0.0769de 0.3019 +0. 1065ab
8 25.1250 +8.3741c¢ 2.4498 +0.2909¢ 0.5410 +0.0632de 0.3176 +0.0549a
@ P <0.05 5 The letters in the table are the results of Duncan’ s notability test P <0.05 the

same below
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Table 5 The populations’ number Dominant indexes / of dominant pest in the arthropod community disturbed by Lindane

Sampling site

Phytophagous mites

Kuwanaspis vermiformis

Pantana phyllostachysae

65.1250a
49.7500a
69.0000a
57.6250a
72.6250a
59.8750a
59.5000a

0
0
0
0.
0
0
0

.2426
L1774
.2859

1233

.1935
.2403
.2532

167.5000a 0.4392

37.0000de 0.1378
36.7500de 0.1310
22.0000e 0.0911
207.6250a 0.4444
157.2500b 0.4191
84.0000c¢ 0.3372
97.1250c¢ 0.4133

94.0000c 0.2465

7.2500b 0.0270
4.6250b 0.0165
3.2500b 0.0135
33.8750a 0.0725
21.5000a 0.0573
14.5000a 0.0582
18.1250a 0.0771

9.5000b 0.0249

2.6

Table 6 Total number proportion of arthropod species to individual and species or individual number proportion

6

herbivores in the canopy

of natural enemies to

Index 1 2 3 4 5 6 7 8
SO/N 0.0759 0. 0682 0.0730 0. 0281 0.0310 0. 0406 0. 0500 0. 0298
S,/8; 1.0339 1. 0000 1. 0784 0.8723 0.7045 0. 8500 0. 9000 0.9737
5,/8; 0.3898 0. 3684 0.3529 0.1915 0.2500 0. 1250 0.2250 0. 1842
N, /N, 0.4376 0. 6466 0. 6450 0.2321 0.1103 0. 1839 0. 1181 0.2469
N, /N, 0.0756 0. 0897 0.0418 0. 0093 0. 0220 0. 0084 0.0103 0. 0066

DS S, S, S, NN, N, N,

S S, S, and S, were species number of the total predators parasitoids and herbivores in the canopy and N N, N, and N,

were individual number of the corresponding groups respectively
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