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The structure and seasonal dynamics of nutritional classes and dominant functional

guilds of arthropod community at jujube fields intercropped with herbage
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Abstract: To understand the ecological impacts on natural enemies of the target pests and non-target arthropods at jujube fields, a
systematic survey was made at the four different treatment of jujube fields located 2.5 km west of Taigu (112°8’E, 38°9'N, 780 m
elevation) , Shanxi Province in 2004 . Trees were 10 years old and in full fruit production, with a height of 5 m and a shading-
degree of 0.4 ~0.6°. In each of the four experimental sites, five trees were chosen according to the chesshoard sampling method
to monitor the population dynamics of the arthropods. The trees were monitored every 10 days from March 10th to September 30th.
For each treatment was replicated three times. The non-target insect pests, natural enemies and neutral arthropods were
distinguished, based on their trophic relationships, as well as taxonomy. Species abundance, species dominance and community
diversity indices were used to analyze and compare the seasonal trends of different functional groups in the four experimental fields.

The systematic survey showed that more species were observed at integrated pest management jujube field intercropped with
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herbage than conventional management jujube field intercropped with herbage. In later period of jujube development, more species
were observed at conventional managemeni jujube field intercropped with herbage than conventional management jujube field
without herbage. Significantly fewer (p < 0.05) dominant functional groups of basal species were at jujube field intercropped with
herbage than that of conventional management jujube field without herbage. Significantly more (p < 0.05) dominant funetional
groups of intermediate and top species were at jujube field intercropped with herbage than that of conventional management jujube
field without herbage. In different developing stages of jujube trees, significantly higher ( p < 0.05) average abundance of basal
and intermediate species were at conventional management jujube field intercropped with herbage than that of conventional
management without herbage. The average abundance of top species in integrated pest management jujube field intercropped with
herbage was twice as much as that of conventional management jujube field both with and without herbage . Significantly higher ( p
<0.05) average abundance of top species was at conventional management jujube field intercropped with herbage than that of
conventional management jujube field without herbage. The ratio of insect pesis to natural enemies were that conventional
management jujube field without herbage was significantly bigger ( p < 0.05) than conventional management jujube field
intercropped with herbage. Non-management jujube field with herbage was significantly bigger (p < 0.05) than integrated pest
management jujube ﬁeld intercropped with herbage. Significantly bigger (p < 0.05) diversity indices were from integrated pest
management jujube field intercropped with herbage than from non-management jujube field with herbage. The latter diversity
indices were significantly bigger (p < 0.05) than that of conventional management jujube field intercropped with herbage.
Diversity indices of conventional management jujube field without herbage were smallest ( p < 0.05) at the jujube fields of four
different treatments. Biodiversity and seasonal dynamics of functional groups abundance indicated that the neutral arthropods and
secondary pests played an important role in regulating food chain of insect pests and natural enemies.

Key words: jujube field intercropped with herbage; arthropod community; nuiritional classes; functional groups; abundance;
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ER-TUAMAMREATOHEMRED KEURPET S YETENERNEES., ERXREERNRSE
R RETREESMER, HERNZEMAENERN, FEXBZEHOEEHENRERES,
BRAKEE MW AT LA RBERM Y, &l 8 S M8 SR a9 oh, 3 K H0w 8RB 3RE 7= 4= 8 0, DA i 2
EERLEFEEMEEER. UENTEERRENHR LEAEETTREHERNER SAEAFREE R
K YRR S EANRR Y WA ENEEESRE, R A 2H R LT D
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FHAEB Y YR RIS R A A LR A TR WA L ANV, TARERFMPEEEY
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1 HRER*
1.1 R

R E RS E 10 EEWEREPHET, K4 M0 AMRELESHE, MHREZRE Atrugalus
complanatus B B RBUEGUNATER ;B #EFHNR, AFRERR SHEE CRIUE MM AR C
MERP G, A REEE AHEE FRREMECHAERE,D ARETHHE. FAMRERE Y
EAMAEZEEEEY RREROLED RER. 5N 0EIE 3 NEE, 5 5T 5§ R AN
F 666m’ . LA IGERAMEAHEEMAOELASEA BRI E 37 BB UK &R RN T 28
RABFUEEEREFRBAREN, TRNAFHRAGKERERSRMEEMFHAHE R ERFRER
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W6 15 H) SRR AEFECH (8 A 22 H)BIBHMBRBB G545, 458 B MG R LR 12
(209 Bz 837 ) 100ml - 666m ™ B A8 497 IR A= 1 R 25 (R I ) 120ml - 666m ™2 & — WK 1T G, BHB IS EE, &R
RERFAGBIEHINE S K, 8 1 KEER R R 4 H 22 H B 20% B8 % 2K 7] 757 30ml+666m > ;45 2
WEAHEFHM S H 8 HIE 2.5%KRMEASEL M 50g +25% F R FILH 100g-666m™ ;45 3 WA B FF 7
YR 6 A 22 HWE 449% B % 81 FL I 30g + 25 % 4% 51 S FLHW 100g-666m 2355 4 IKTE R E W ABIR 7 A 26
HE2.5% 8 BB S 3L S0g + 5% FFEIE 10g-666m™2, 55 5 WA R A HAM 8 A 24 HBE 209% By KA F
FLM S0g + 73 % 3T 4 #F 100g-666m . BRULZAN, R A0ME MR . IR RIBTRLARE YRR~
B,

1.2 FH#ENE

AR E LTSRN RERE EBRIRS R T AN TS E R R R 5 4k, M
2004 310 HFEZE 9 H 30 HA1E, &R 10d B2 1k, 3 21 K, RS ATIN L& F¥ s fr
BE. BHEROER O JCEANF M E P T 3NRK, EHRLEAER 1A E M 2min, K25 75K T L1534
REOFESY, MR CHMCHEN BN RAE AT, CREFRMNE, 5T . B
MBS YR A PR B E R B SO MHER R S K ieR AR K S g o,

1.3 BB 590 %

BEBEEMMERETRE EHS D5 Aot B™ AR EFMB I GA10H ~4 A30 H) EREHRE
HHI(SHA1IHE~5SA208) ERAEGRBODGA21~7TA30H) XRBEARHENGHAHIHE~9H10H)
MEARECRBH VO A1 H~9A30A). REGLITS 4 A& 53 B 00M U0 A& R H 3
W, BHREMI 4 FEREYEGIMBEEPSEXE WEER BOBLEYFIBEMELA N IO DR
(NS M HEHEW Inoccllia sp. %) ;B AHEYRH NBHTYRFBEN I RARKEXBB A PAY
MBS FEEE), MAMEREYH BRAEYRIFEENEREFERES) g Eat
BB )R ARG F . HEARBHEFRETEM FAREHMU AR ESFMAUNEZ I IRGE
&, AXEEAMY S EBEETRENL MR BT 258 E R RER .

BEE AR A Bray 5 1957 ERITE B IS S MR 1 ERE RABERE D WSFERE J
% F Shannon-Weaver i+ B H ., HEAM W LR SPSS B 48, AR L H HLE X A Duncan
SN
2 BREIWN
2.1 A[EAE AR A RS R A B

BAABEERBX 10 FEREFHIHNFTRAPHIMET TR . EEHAIRNEREFTRE,ARH
WEERE B AR ME. RN ARRE LR, LR, T AR L TAR
RAEDA B BED, B EBEENEBPHR B FNEESHEL M RAENEML YRS, 1L
BB FERHEEROR OB EE(p <0.05)ETHT 3 M& MR, %R R AR NE =%
(p<0.OS)METHAHR SR ERHRE, #FAEKBEFRNH ARREAINSHFIEDYIKREER K
HAMMEBFSEM FRNMABREIEY K, KRB Pseudococcus comstock Kuwane . 3¢ 4 # /]» 3% 4%
Ancylis sativa Liu AR 8§ Chihuo za0 Yang B Contarinia sp. - KR Scythropus yasumatsui Kono et Morimoto
% E A EEE TSR AR E SRR R ZERT AR L B0 B, FE H R R B I8 R
BB FHEEEE(p<0.0)BFTRE 3 HEEMNERE, TH M EEEMREE (p<0.05)E FLEEN B
SRBHHEE  ERA LY EHRERYEE SREE, A0 A ARE AR, KEF KL
WME ERERNEYMEEH REERESEE TEF HOFRS REASHIRE BB . E05
R REHMHAAB Y . HHSCETET D YW B HORE SR RA LT BN LY
BR. BEZRENE BELGAHEEESHERNGEERZMME B RN EREEFBELER (>
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0.05) , AT EE (p <0.05) K FH A IGHE ; R A, RE - RF d B LI 88505 A KR B
& ARBTRATARNERER, FRMHREEGUIAEE SHEANBERZAKE M HHEERE
BEER(p>0.05), MEMHEEEHMNBEE(p <0.05)VEFHELEAHARESHEAHRER; SIXRE
GRR, B TFREEEEY AR, AR TR FREETEREAREIRE YGRS RL, B,
EZMEREY Y OMERESA 3 MBS TR, BEILTEREZ RN, CEEE ARG EEY
THENERE. AR 1OGAEER, MHESAHRENYRBEERT (p <0.0)FHEF M IGHE, EER K
RN MEEANSENDMBEEERT(p<0.05)RMEFMHIHE. TR, (MK ESESEHIEHEES
HRELASHENRENTEIYBESAENERBRFEENE L,
2.2 FRALAEBEERVYHIYEREEREMEEARR N L
BEAENTHAYRBEREZSHERANR AT EH#THEITE 2. AF 2R, RE 4 ML EH W
BEh Y AR SRR AR, BERM ERE YRR ER RSB E (p <0.05) /N FRFEFMEEE, Wt
NPF ST RABR AN B E(p<0.05) KFRIEHMIAE . 75RFEHE HEIEE , 549
BIER R 0.8634, HH ¥ 3 Fhib 28 BE 4 B3 40 289.9% (AEEE A) . 128.1% (Ab3E B)H 151.8% (4b 38 C); 4
YyF R EBRER 0.1567, K% 3 A AL B HE R AT I 4RI T 382.5% (4bFE A) . 164.3% (4L B)
F462.7% (L C) ;TR EBRER 0.1879, KT 3 LB R M H MBI IGE 2 5380 T 367.4%
(4LF A) 212.6% (AL 32 B)F1429.8% (4 C), AMHER, EEEMUEAMNES TERE HREH N H A
REMTRAMERNTE, FERNENE T EEY A ENSH, NE T KRS B TR
fKES R E R XIS YHER.

®1 TEA4BFEVEHIBHENHLR
Table 1 Comparison of the arthropod species at the jujube ficlds of different treatments

& H Y BX Developing stages B H Item A B C D
THEMEENH GAIOA~4A30H0) H Order 7+ 0.00la 7+ 0.00la 7% 0.00la 7+ 0.012a
Before sprouting of jujube tree (Mar. 10 ~ Apr. .30) B Family 20+ 0.031b 15+ 0.026¢ 25+ 0.042a 14+ 0.028¢
Fi Species 37 +0.022b 28 £ 0.035¢ 44+ 0.028a 24+0.041c
TEMEFERMH (SHIHE-~5828) 8 Order 10+ 0.011ab 9% 0.021b 12+ 0.016a 8+ 0.019h
During sprouting of jujube tree (May! ~ May. .20) F Family 27+ 0.034b 21+ 0.051¢ 34+ 0.072a 18+ 0.065¢
4 Species 57 £ 0.098b 43 2 0.057¢ 71£0.074a 39+ 0.039¢
MEHMFTEGES (5H20A8 -7 A30H) B Order 14+ 0.023a 11z 0.019b 15 0.016a 11+ 0.019b
During blossom of jujube tree (May 21 ~ Jul. 30) # Family 38+ 0.021a 27+ 0.045b 42+ 0.098a 24+ 0.072b
b Species 725 0.032a 55 £ 0.037he 88 £ 0.091a 44 £ 0.075¢
NEREKXKH (BAL1H~-9H10R) B Order 13+ 0.02la 10+ 0.014b 13+ 0.021a 9+ 0.019b
During developing fruit of jujube tree (Aug. 1~ Sept. 10)  Fl Family 32+ 0.043a 24+ 0.121b 35x 0.103a 19+ 0.076b
¥ Species 60+ 0.120a 51+ 0.098b 69 + 0.047a 38 +0.053¢
VERESRAM A LA ~9A30H) B Order 9+ 0.009a 8+ 0.004a 10 0.008a 8§+ 0.006a
During jujube date ripening (Sept. 11 ~ Sept. 30) # Family 25+ 0.033a 19+ 0.039b 28 + 0.043a 16 £ 0.055b
' Species 44 + (.052ab 37+ 0.031b 52+ 0.074a 27 +0.081¢

A FRE A B 74 Integrated pest management jujube field intercropped with herbage; B B % # B 4 Conventional management jujube field
intercropped with herbage; C  # 2L ANB 14 Non-management jujube field intercropped with hetbage;D A 8 # HLBF 1§ Conventional management jujube field
without herbage; T [F] the same below

M 4 AL TR 64 95 1B 3 W 00 06 S DD BB T 0 i L BESR B, A R O 2 T RE FAT O o R g, e Al 1
HB% B B M Quadraspidiotus perniciosus Comstock , B K ¥y 87 Pseudococcus comstock Kuwane 1 H 7~ , 45 #
Ceroplastes japonicus Green, T i 1 B J REVM 8% Tetranychus cinnabarinus (Boisduval) , X RE XA F £ Y 7E N
FOR AL BE AR A 43 0l o F B R MRS 40.34% .50.72% .39.43% F1 50.14% , Ef TR T F R H R EFE
HE I, PRI YRS TR A F A 2, KPR B A = BBk /N Clausenia purpuria Ishii 55 4t & /)i
Anysis saissetiae Ashm. , % #6 R FOW 3 8 o) B A B HR B TERRER . Mt MR 2 MATES, K bR}
REGEEY, SRR - CWER BEREBRTRG TREFEFLEYHRE, ZHETHKEER LI
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Table 2 Number comparison of arthropod functional groups in the jujube fields of different treatments

Nutﬁzzgclasses A Functional groups A B c D

A b 8 3 Weevils pests 32+0.471d 129+ 3.897b 248 £ 9,362 76 + 2.368¢

Basal species %49 H &) B3 Lep. pests 58 +7.692d 92+4.52 187+ 11.293a 129 = 21,324b
B B3 Scale insects 226 + 4.516d 671+32.863b  448£44.121c 828+ 76.182a
UF 4126 Aphids 89 +5.118d 262 £5.912b 129+ 7.121c 343+ 3.216a
M 4838 Leafhoppers 66+8.113¢ 121+ 9.317b 48 £7,235¢ 153+ 6.349%
EEHA Mite pests 87 +6.251d 312 +15.241b 197 £ 23.182¢ 417+21.121a
WML Contarinia sp. 94 £ 2.098d 217 £9.372b 138+ 9.172¢ 412£2,193a
F 82 Phytophagous bugs 21+3.327b 72 £2.261ab 116+ 2.216a 104 + 6.915a
¥ 2 Neutral arthoropod 103 +7.908a 62+ 7.273b 125 £ 6.326a 21 +£3.232%

SRk W Ants 75 +2.365a 24+ 2.162b 89 +4.652a 19 + 4.082b

Intermediate species B 4F 4825 Syriphids 44 +3.201b 28 +£1.332¢ 92+7.221a 16 + 8.142¢
Pl Ladybirds 82x2.712b 212,326 112 £ 4.095a 11%1.023¢
B 4438 Lacewings 91+£3.213a 32+2.473b 112 + 3.658a 15+ 4.572b
i B 8% 3 Predacious bugs 35 +3.009a 13+4.113b 44 £2,316a 9+1,201b
A W2 Predacious mites 52+3.1248 17 £ 5.417b 6713.832 12+ 1.301b
P 4 H 2 Parasitic wasps 124 + 4.908b 37 +£3.722¢ 168 £3.725a 22 +£4.323c¢
IR 4R Thecridiidae 32+3.237b 12+ 1.631ab 56+ 4.152a 943,125
HE#MaEH s Othes 73 +3.228a 23 +3.323b 95+ 5.241a 13 +4,109b

T B2 5 3 Tigerbeetles 15+0.021d 310.521c 21£0.202a 2+£0.101b

Top species 8 2 Carabidae 26+0.112a 11 +£0.213b 32+0.022a 6+0.0121b
WEE A Drogonfly 9+0.021b 5:0.101e 16 £0.031a 3+0.012
HE 4428 Inoccllia 54+ 1.012b 31+ 0.453¢ 89+2.712a 15+ 1.316d
M Ma ntis 37+1.212b 12%1.311c 97 +3.132a 7+1.247¢
Ttk Lycosidae 44 +2.092b 17 + 2.309¢ 78 £1.402a 12+ 1.143¢
B 2 Salticidae 31+1.201b 9+1.211c 46£2.512a 4+2.113¢
% W2 Thomisidae 67 +3.238 3212.254b 75 +3.024a 21:1.262

2.3 ARABREETRIMERERLEDRENFHE

BHETEAFLCHEEEEEREARNFEEENSREE LAB 1 TUES B BREWHEAASR
HEOY R > AR > AP, E4HARLGBERR, £ P EEEROEANER  HER
BHE > HEEIBRE > AR EFAIRE > HESSHRE, PUYHN P ERERMELGHIRE >
FERAE > M E B MBRE > KR EEMGE, ERUYH P, HEEZSHREN T ERERMNE
WHLEHIRE FA R R AR E R 2 5, AR ELEAIRE > MERBIRE , M EWABEE > KRR
MBTAE ., R R, EEMHEE S A RNEE, NMUAR THMXEMHERE, B XHEHNERNE
EAYNRE EEERERNEHNBRESAE MAFETERNEYEHYE NEEEEEYHESHE
ESRBERPER THRENER

MEZRAEFR FHTHIPARBEERNER TEEFBEIFER 2. MNZERZELEZE
B AMTRAEEES ERERENESIEERNBRTHIEYESYE XHE &, ERF A KT,
BN ERIREANFERERERTERNFERE, XREAN KN EREBRAELERET SR ERFR
MRETAEHRE, MPHEH RIS XHUBEEANE THEHBCSREAKE T, X EREE S NN
MR ENY BRATRE RN EH BENE RS ERTHEN RS P RTASER,
EERWAERKRE  AREANETEHESEN. s ATAUR . FANEBRERREATHEYRISY S
XYBREMERE, TEMAELIRD, PHYESYOEREQEANETR. B TAR 4 #HEEEREK
BERERER AUAMNNEBEOERAR. REAPHEBES KRBT EBEZLEMS AEES
BriaE R 0.192, R B MLB8 E R 0.298, 2 R4 £ 0.233, RA S BIG E & 0.312; ¥ ¥ B3 Wi F
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Fig.1 Abundance dynamics of arthropod nutritional classes in the jujube orchards of different treatments

$5 G £ A IR X B Y AR S TR SR - MR
2.4 FRLAHRETRIYEEREHZHEERFHE

REAFREREFBIANARLBERNERZ DAY RE, B HEEFHER 3, AR
HOE BN TLBEEA - DM > A SN > BREZHE, 3N R L BT E K Y #F
WEHEERSThEEA F S BN S, # B AP IR T (2.445 F1 2.042) > MR LA B A 1T (2.268 0
1.888) > FhEL B MLBHFIAE (1.358 F1 1.068) > KRFE 6 E (1.339 #1 1.015) , M & F R VL HEERHRF
BEEAPIAE0.634) > FEARARE(0.615) > M & MBTIRE (0.293) > RFAEPH 1A E (0.237), drh
T, B TR EL AT LR 0 R T AR S Y B B 2 A bR 2 th R e R E T RS B R R R S RO A
R — FEERBRGREE M P EH MY, WKW RSB E R RGN EFEE, EEREXNT
BB N AR A, B T IR B SR R A P, B — BB R IR A (R R TR A
It AT S RS BB AT M E R AR SN ER, W T WY ER S K ¥ .
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Fig.2 Abundance dynamics of different type of arthropod in the jujube orchards of different treatments
2.5 FREAEARENEAYHEFSHNLE

KRR L EEE YA EARNEFRBEORSE SHEENESEMNITREERIITER I, RS

GRTUEN, EHERENEANER - HESAUGE > MERHIRE > MEXUNBRE > RFAE$R
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Table 3 Comparison of community parameters in the jujube fields of different treatment:-;

ME Item

478 Treatments

{8 ¥ Dominance

£ H 4 Diversity

5] B Evenness

Y1 #h Species

L #BE Functional groups

B 3 2 Nutritional classes

kg

O Ow>»> 0 O0Ow»> 2 0w

0.2178 £ 0.0561c
0.5178 £ 0.1275b
0.3148 £ 0.0936¢
0.6862 + 0.1548a
0.3127+0.0792d
0.5886 + 0.3528b
0.4685 + 0.3857¢
0.7583 + 0.4365a
0.5129 £ 0.1024b
0.7819 £ 0.2632a
0.4869 + 0.3196b
0.8917 + 0.3102a

2.6745+ 0.4124a
1.8582 1 0.5847¢
2.3589 + 0.8673b
1.0869 + 0.6853d
2.5165 + 0.2638a
1.4589 + 0.3528¢
1.9019 + 0.3598b
0.8928 + 0.27944d
0.4982 +0.1621a
0.3529+0.2152¢
0.4264 + 0. 1106b
0.2778 + 0.1763d

0.8984 + 0.1285a
0.6846 + 0.0869b
0.7364 £ 0,2586b
0.4769 + 0.089%4c
0.8786+0.2532a
0.4267 + 0.2186¢
0.6162 + 0.3251b
0.3584 +0.1527¢
0.5742+0.2117a
0.4168 + 0.2965b
0.5114 £ 0.2165a
0.3419+0.1948b

24 FELBRETHIUATERELASHEHMNBEXRY
Table 4 The related coefficient between different nutritional classes in the jujube fields of different treatments

W B Item At H Treatments ﬁ?%)?:-mﬁﬁﬁim gﬁ%-%ﬁ’@ IJJEEW-%#“’
£ % & Dominance A -0.15355 -0.24124 0.87958“ *
B 0.69833" " 0.61295" * 0.98242" "
C -0.20171 -0.22814 0.89386" "
D 0.72198" * 0.69217" * 0.91287" "
£ #EH Diversity A -0.02313 - 0.18027 0.85766" "
B 0.84893" * 0.79683 " * 0.96943" *
o -0.02578 -0.16021 0.82398" ~
D 0.87598" * 0.82746" 0.97988* *
¥ & Evenness A 0.26871 - 0.05064 0.77940"° "
B 0.74768" * 0.76290" 0.99218* *
C 0.19278 -0.04328 0.84429" ~
D 0.80385" " 0.80102" * 0.99861" *

* » 2284k B % (p <0.01) Double asterisk means significantly differences (p < 0.01); (O Nutritional classes-functional groups; @ Nutritional classes-
Species ; D Functional groups-species
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Fig.3 Diversities dynamics of different type of arthropod in the jujube orchards of different treatments
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