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The effect of farming methods in organic, safety, and common tea gardens on the

composition of arthropod communities and the abundances of main pests

HAN Bao-Yu, CUI Lin, DONG Wen-Xia  (Key Laboratory of Tea Chemical Engineering of Ministry of Agriculture ; Tea Research Institute , Chinese
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Abstract: A survey of species richness and abundance of insects, mites, and spiders within or around the tea clumps from an
organic tea garden, a safety tea garden, and a common tea garden was conducted in the southern Anhui Province from July of 2002
to July of 2003. A total of 20,732 individuals of 131 species belonging to 70 families from the organic tea garden, 42,547
individuals of 97 species belonging to 50 families from the safety tea garden, and 35,242 individuals of 89 species belonging to 50
families from the common tea garden were recorded. Within the organic (O), the safety (S), and the common (C) tea gardens,
respectively: the relative abundances of the tea green leathopper ( Empoasca vitis Gothe) were 25% (0), 33% (S), and 50%
(C); the tea geometrid ( Ectropis obligue Prout) were 1.6% (0), 30.8% (S), and 20.3% (C); wasps, ground beetles, tiger
beetles, ladybugs, and rove beetles were the major natural enemies in the tea gardens, with their species richness and relative
abundances being 40 and 12.63% (0), 33 and 4.45% (S), and 29 and 4.57% (C); the ratios of species richness between
predators to pests were 1:0.60 (0}, 1:0.64 (S), and 1:0.71 (C) while the ratios of abundance between predators to pests were
1:0.84 (0), 1:3.21 (S), and 1:3.17 (C) ; the ratios of abundance between the tea geometrid and the parasite wasp Apanteles
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sp. were 3.4:1 (0Q), 18.8:1 (S), and 17.0:1 (C). In the organic tea garden the abundance of spiders was significantly
correlated to that of the tea green leafhopper (p <0.05). The y” tests showed that the species compositions in the organic, the
safety, and the common tea gardens differed significantly from each other. These results suggest that farming methods have great
impacts on the community composition of arthropods and the relative abundance of major pests and their natural enemies. A ban on
the use of insecticides in the tea gardens and enrichment of plant diversity in the habitats around the tea gardens would increase
and conserve the abundance of natural enemies and consequently reduce the populations of insect pests and their damages.

Key words: organic tea garden; safety tea garden; common tea garden; community composition;farming method; bioviversity
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1.5m, BERR . BHLZREN T 1L, 0 15°, 13k 320m, 25 vh Jo A oK, T 70 J3 B b R AR B S KoK B B R
5BEREX,XMEHRFEET. EAFHFRE SEXOERRAREERA, DAERE,
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Acaphylla theae (Watt) BHIH} B, Aleurocanthus spiniferus (Quaintance) JK¥} Toxoptera aurantii Boyer. 7% W £ % B
Myllocerinus aurolineatus Voss MEF s, BBR/NFHBR N ARBRE, REHRXBE IR EOHMR Leis axyridis
(Pallas) + JLBEZEFH . R @AM B IR, BRI A Stethorus punctillum Weise, /N BBLER Scymnus
sp., ] f L B Serangium japonicum Chapin, 8 £ B H Propylaea japonica ( Thumberg), -t B Bl B Coccinella
septempunctata L. , Y5 ¥ ¥ Aphidius sp., FI ¥} B\ B ¥ Amitus hesperidum Silvestri, 7k R \E 95 35 ¥ Apanteles sp., £ H
YL ¥ Apanteles sp. , | ] KRBT Sphaerophoria menthastri L. , KK B ¥F 88 Sphaerophoria corollae F., P H E 1%
Chrysopa sinica Tjeder, \BEEREZ %k Coleosoma octomaculatum Boes. et Str., BBl /NE YK Erigonidium graminicolum
Sundevall, BBE R B ¥k Singa hamata Clerk, % B & 3} % Agelena labyrinthica Clerk, £ 28U %k Oxyopes sertatus L.
koch , 8T L ¥ Xysticus ephippiatus Simon, =2 {E¥K Misumenops tricuspidatus F ., A BE5E %k Evarcha albaria Koch,
AR BBEYREE Plerippus paykulli Sarigny et Auclouin, 3 JFREP/NRIBI R /PRI NMEBELE,

2.2 3IXMRRRPHIHKIVERBHNEELER

2.2.1 FEFPFIENFRNXHRBLAAKE ZEAHKXEFERSSXVWEISIY 207324, 40K T 71 Bt
B 131 MR EXAFREERBERVEIHY 42547 4, 3R TS0 B PH 7 M F AR ERAERERTH
Y 35242 4,5 BT 50 BLEg 89 MFH(ER 1o

1 IAFEVEIIPHENNEBAR
Table 1 Numerical composition of arthropod communities in organic and safety and common tea gardens

8 XEAY HEEHBELSXR FRERESE MERERHESE
Order Type Family number (%) Richness (%) Abundance (%)
AP Organic 6 8.57 10 7.63 5485 26.46
A8 B Homoptera XLAFE Safety 6 12.00 9 9.28 15431 36.27
%38 Common 6 12.00 11 12.36 15215 43.17
A Pl Organic 11 15.71 16 12.21 1682 8.11
#8588 B Lepidoptera XA FE Safety 6 12.00 16 16.50 14235 33.46
38 Common 6 12.00 14 15.73 9224 26.17
A Pl Organic 10 14.29 27 20.61 877 4.23
BB Coleoptera XA E Safety 7 14.00 20 20.62 921 2.16
) # i Common 7 14.00 17 19.10 859 2.44
A LK Organic 4 4.29 5 3.82 50 0.24
E¥ B Orthoptera XA E Safety 1 2.00 1 1.03 5 0.01
¥ i Common 1 2.00 1 1.12 4 0.01
A Pl Organic 5 7.14 5 3.82 30 0.14
33 B Hemiptera XA % Safety 2 4.00 2 2.06 16 0.04 .
¥ & Common 2 4.00 2 2.25 13 0.04
A Pl Organic 10 14.29 22 16.79 1962 9.46
B3 B Hymenoptera XA % Safety 9 18.00 19 19.59 2232 5.25
. # 3% Common 9 18.00 17 19.10 899 2.55
A HLIK Organic 1 1.43 3 2.29 59 0.28
k3 B Neuroptera XA E Safety 1 2.00 3 3.09 106 0.25
#iE Common 1 2.00 2 2.25 9% 0.27
A P Organic 1 1.43 2 1.53 13 0.06
¥ #5 H Mantodea LA E Safety 0 0 0 0 0 0
# 3% Common 0 0 0 0 0 0
£ HLZK Organic 1 1.43 1 0.76 4 0.02
5% B Odonata XA E Safety 1 2.00 1 1.03 5 0.01
¥ iE Common 1 2.00 1 1.12 5 0.01
A HLIK Organic 6 8.57 8 6.11 95 0.46
¥ B Diptera XL AE Safety 5 10.00 7 7.22 91 0.21
¥ i Common 5 10.00 7 7.87 83 0.24
A Pl Organic 2 2.86 2 1.53 20541 9.91
W& H Acarina XAE Safety 2 4.00 2 2.06 2273 5.34
¥ 3E Common 2 4.00 2 2.25 2107 5.98
A Pl Organic 13 18.59 29 22.14 8005 38.61
#% B Arancida XA E Safety 9 18.00 16 16.50 7430 17.46
¥ i Common 9 18.00 14 15.73 6224 17.66
A YL Organic 1 1.43 1 0.76 416 2.01
Wid B Corrodentia LA FE Safety 1 2.00 1 1.03 862 2.03
#iE Common 1 2.00 1 1.12 513 1.46
A Pl Organic 71 100 131 100 20732 100
4t Total XA E Safety 50 100 97 100 42547 100
& C 50 100 89 100 35242 100
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AN EAEMEEXREFRAMEFR(FELH®E) SPEFR(EELRER)MHB AT R MK

ZHAr R ERMERH 43.00% .74.54% 1 74.72% B X E F EEh R M4 RERMBE, 3 KXH
rp R AN R BB AR MR A4 B o B R KR 48.07% .22.719% .20.21% , BI KRR KBRS X HE
T,
2.2.2 3RXEFTHEIIYHRELAR MBHXBEEYEZHEENER REIAXXEDFEYHEMRM,H
RV YREARNEREEEN, WREYHIMEREL ¢ B 3 KFXEHTERESHFS, W
Z1L,AVNZEYS,FAEE S0 E BEE EFB FEE EPE K E e E EEE S E S E .
ik E R B PR 10.16.27.5.5.22.3.2.1.82.29 f 1, EAEZE NS EXB AN YR BT H
RIBAMENFENEAEZTEYHBEHERY (TR, B ° {H18.04989, A F 12, B FEKFE
0.11418, I EHNYHARA BEER(p<0.05), AHFEMET-EREZ A ° 18 18.73242, H H F 12,
BEKF0.09519(p <0.05) , 2R EBE, EAEFXEMEEREZHH o # 1.07195, Al F 12, BEKFE
0.99999, £ R AB TR EKFE(p<0.05), FU, KEZBRIIMERMBIGHHBE R, FNXERELARS
EAEFEAREERAHEHRNERCREE, TAEXO ST EFEAREFARNNERE X, WAATE
EIKF,

3AFERUABHABRERBR, AR EMEKMEMMEBPEE (R2), BB LHE FPR AR
EHBHPLAEREARERHER, X S KEAXFHEHEMENMEBAERFN. . EAFEMEEREF 5512
40 FF0 2620 3k 33 Fh A0 1898 3k (LA K 29 FF 1610 ks RRE S e MAREZ KK Y 3.4:1.18.8:1 #
17.0:1, AUREXRBEEREE L

%2 AHFE EARFENREXEPEDNIRES LAY M ECRRERLL
Table 2 Richness and abundance of various groups as well as ratio of predators to pests in organic and safety and common tea gardens
B WL E Organic EAERME Safety i@ 2% Common

A Group

Number (%) Number (%) Number (%)
# & ¥ Phytophagous F ¥ Richness 49 37.40 38 39.18 37 41.57
A3 Abundance 9445 45.56 32434 76.23 26787 76.01
At Predatory 4E $1 %k 25 Non-spider ¥ Richness 31 23.66 24 24.74 21 23.60
A Abundance 1387 6.69 1576 3.70 1364 3.87
B %% Spider F ¥ Richness 29 22.14 16 16.49 14 15.73
AMME¥ Abundance 8005 38.61 7430 17.46 6224 17.66
FHE ¥ Parasitic ¥ Richness 22 16.79 19 19.59 17 19.10
A3 Abundance 1895 9.14 1107 2.60 867 2.46
4 it Total F ¥ Richness 131 100.00 97 100.00 89 100.00
A& Abundance 20732 100.00 42547 100.00 35242 100.00
K EOF B F HUR 3 Ratio of predator to pest richness 1:0.60 1:0.64 1:0.71
KB EE: F B KB Ratio of total predator to pest abundance 1:0.84 1:3.21 1:3.17
BB B MEE Ratio of richness to total abundance 1:158.26 1:438.63 1:395.98

ANRBETYREETERER,AEEE D, EUBERS " BHENAPRHES SRR 0 R
HEFRMBZLE, FTNRENESHEEREE, WANKENSHEERK(ER2),
2.3 3EXEBERFAMNETEEZTARENE W

ERAEN I AFMEEIRE S, BRBE MR K IR A 201,981 3k 1 1001 3k, 2518 2285 N R BUKR K A
1556 3k \1659 3k #1 1644 3k , X RENMEB L H 5 B MEEE 2 F 535120 340 31 1.6% .13099 3k 1 30.8% .
7154 3L DL K 20.3% , RER /NG 9 RO &5 B MR EOE 41 2R 41 B 5176 L 25% (14049 Sk 33% 1L
K 17590 k#150% . A E RS ER S B MER—F  BARBITER FWEFMREEEYEEE
HEEMERMRKX,

BB/ GHBELERXAETR, FERXBEAY 102K, FHKEE 202498 11 H.107 8
AEREEAAYERA —ESHU IR R/ 8, B3 40% ~ 50% , 55 B 18] 2Z J5 i w6 A O SCAR . Bl 7
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6 A 15 HIHEERBIAFERE, FUXERESES
B % Ik T BR B Y W, 6 O IR R 58 2% IR e R AL 2
RGEEMRFRROMFRN, BRAG T Wk, — B G
ek MMEBCHE (B 1),

LA B4 Al B, IR R IR /N gt a2 R
BEK . M BREARRHE, EF R 2Lk
B EREMEAEREHEALKAE, BREHR
BHatEm 7o HE MR EEE TR, AEE
HRAAERY WK RZALE, IHBERAL —EN
BEERAE(E 1), F5% 5K A2 R R ) KR 1 O B ik
FpBE XS - R RD BE RO BT W L 2002 F 7 A 17 H.7 A 23
H. 20034 7 H 8 HRHSKEE, 455 2002 4 7
HA23H.7A30H.--.20034 7 H 15 HRM BB A
XF R, BEAT A 34, BT 45 A5 L2 [ b ik 5 e Y
BEMXBE(p<0.05), MXAB R=0.44, HEW

FORE SRS BNRA R B 1 3 K%E B4 BT A LUK gk AR B/ g o w R BE B S

3 11".1‘% Fig.1  Control time as well as changes in populations of spiders and

B R, B TRBMO AT RE BT teamoppers and both relaiviy
FEXREEPFEAEMEENKR, D RXEF LB FE A:F KD Omganic tea garden; B: RAFERKE Safety tea garden; C: %
SRENRE MK BRAME" " RENKS X0t B RE Common tea garden; | B i # #8 Control leafhopper; Hﬁ?ﬁ?};R
WRIRFEM N B E . HEBEARE BN HIKK R # conrol tea geomerrid
1, £ FEATRAMEDWE R WK R RBRL G, AR BB 2ZHME, AREHNNARRE" . FEXE
MEAFEREMZ S AR EE R AR Z X X IRGE B

BT AEYEENEY SRS MR NRERENEDERERTRHEE"  BOANRE XA
MREAYEHEM T TR o BRI E R BT EBA MG AL B AR DL 2R 5 Fob 45 R ol 18 1 9 B
AL LR RBEZS KA SR RBEIERR . MEZ FREESKFOREEE, W EZ, R REF
S BHRR R E . EHN BEEZ, K E AR IE AR U BN, £ BT L
B RAEFRRELOEMA B S T, TRE UM HEE  BEAE,

HEHMNAVNREIEAEFREELFMAKRANRERAERNERETERT FAHANREF
RRAFNBEEAEEHET AT HANARMMRETRNRARL . WEERE R ITAERE HNER
FEMANREREIBRT ERNOANTH T TR YHELTERE, VT HERRPRE LY EH
T AR AR, ERRAX T EE LR,

A& % Abundance
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