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Effect of intercropped herbage in jujube plantation on the community dynamics of
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Abstract: To understand the ecological impact of intercropped herbages in jujube plantation on natural enemies and pests, during
March 10 to September 30 in 2004 a systematic survey was conducted under four treatments toward the jujube trees that were all in
10-years old and in full fruit production in a jujube plantation that is located 2.5 km west of Taigu (111°32’'E, 37°26’N, 781.9
m elevation) in Shanxi Province, China. Among the four different treatments, three of them applied intercropped herbage
treatment ( Lotus comiculotus), and one without herbage treatment. In each treatment, five trees chosen by the chessboard
sampling method were used to monitor and record the population dynamics of natural predators and pests in every 10 days. Each
treatment was performed in triplicate. The natural enemies and pests were distinguished based on their trophic relationships and

taxonomy. Abundance and dominance of species, diversity indices of community, and breadth and overlap of two-dimensional
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temporal-spatial niches were used to analyze and compare the successions of natural enemies and pests in the four different
treatments .

Our result showed that the natural predators in the jujube plantations intercropped with herbage were significantly larger than
those in the plantations without intercropped herbage (p < 0.05). Also in the plantation with the herbage treatment, the natural
predators under the integrated pest management were significantly larger than those under the conventional management (p <
0.05) . During the periods of the jujube development, the treatment with intercropped herbage has significantly weakened the
pests’ development in terms of its number of species, indices of diversity and evenness than its counterpart (p <0.05). On the
contrary, larger dominant degree is found in the plantations without herbage treatment than those with intercropped herbage
treatment ( p < 0.05) . In addition, the ratio of numbers of natural enemies to pests was significantly larger in the plantations with
intercropped herbage, and significantly larger under the integrated pest management than their respective counterparts ( p <
0.05) . In different developing stages of the jujube trees, no significant differences were found between the pests’ breadths of two-
dimensional temporal-spatial niches. However, the average breadth of two-dimensional temporal-spatial niches of the natural
predators was significantly larger in the plantations intercropped with herbage than in those without herbage (p < 0.05).
Similarly, the average overlap value of two-dimensional temporal-spatial niches between the natural enemies and pests were
significantly larger in the plantations intercropped with herbage (p < 0.05) than in those without herbage (p < 0.05) . Loadings of
the first two principal components of major natural enemies were significantly larger (p < 0.05) at the plantations intercropped with
herbage than those without herbage. On the contrary, loadings of the first two principal components of major insect pests were
significantly larger (p < 0.05) at the plantations without herbage than those with herbage.

Further statistical analysis revealed a close correlation of the dynamic changes between the natural enemies and pests in the
investigated jujube plantation under different treatments. The results suggested that it was practicable to investigate the dynamic
community of natural enemies and pests on the basis of their functional groups rather than species in different developing stages of
jujube trees. In general, the increased population of natural predators in the jujube plantation treated with intercropped herbage
has improved the stability and sustainability of controlling jujube pests.

Key words: jujube field intercropped with herbage; predacity enemies; insect pests; diversity; niches, community dynamics

AEREHNERREESRENEEEYHRF AP ESHEENI XN ERAAEEENER" Y, AKX
BRRBEDEYHRPEENRHE T EER A RBTNEETS, TEFENTESBHEHATH
B CRAAHTHHEEERBERNRPFFRANELNDAETER, T ( Zizphus jyube) = TRE BRI, B
AMERELERBELSHASRK 0% U L, EEHETH ESFLEMHRE ., MEFZWSEHWK AR SHERE
HISEE L RANTH B/ 2HARKNARES  AEERNERN A HERKTR HEESHE KX HT L
FHEERARE, LHERTEAMER N BHEREENEEE T ENE  #—SRET T HEEKH
AR EBTHXEDKER. Bt EERREEMSPEORESATRENY K B TEEMEK, TRE
BEATATHERTERK, TR, AZREP AR BRREREH TR ESR B FRED L 2 TR
KBRMAFEAEGOARNEEEEZ """, HRHEERERNERNEERHAHN , SERNELAMNE
EREFEEEVNLR" , TRXEAS AR THEERRNBESH, M TENERNWEREHAS
EEMNALEL, UEAX AN R EIEETERBESREY LY B EEESRARTHEBRHS
FHHEEHNARRARENOITERARE, AXREHAE T MR EERREERH R EHNHE
BB, NTEREHBERERBEREN T REAANE RS SR EREBZHKE.
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PHEE CREUE BB IR C, R B APy A ] FE S B EE ARBUEM A EBIRERE; D, R
HEEABR—ARMERR ABEAZERREEEY RBEANLEHREE. 8 ML0RER3IA E
H B MEEEEANGHRERYIA/NT 666m’ . GEBRERANBESELTESGIHNE YR
EEERMANKNTERARABUREENERBLEN, ENAFHRAGHEE AR SRMNEERF
PEHELR ERALERPNGA ISH)EEREAEAHGB A 22 A)BEMMMREB AR &4 E
T8 B 43 B0 W 3 K 4 R 1 5 (209% KE B 57 ) 100ml - 666m ™ B Al 9 W5 A= 1R 25 R IR 5 ) 120ml < 666m ™ %% 1 YK #E47 iR
o BHBRER, ZEERETAMBIGHILAA SK, 21 RETKEZERMPA 4 A 22 A8 20%FELEK
AT 30ml-666m ;5 2 WIEEM EHF M S A 8 AW 2.5% MMM AIEIL M 50g + 25% B £ EH.# 100g-
666m™" ;55 3 IREEE W FF AL REIN 6 A 22 A 44 %K) L R IFFLMH 30g + 25% Wi 5P K 2L 100g-666m 7 ; 45 4
WEEREE R 7H 26 BB 2. 5% BRRMBIRAM 50g + 5% KR 10g-666m™ >, 58 S WET R K8
8 A 24 H®E 20% B9 K FAF| 2L 1 50g + 73% 4% 100g-666m 2, KRB XA H + R BRTHLAREK
i EA—3,

1.2 AEFE

ESMAEXRARSARNME AEARBEOER SR, A2004E3 A 10 BFHRZEIHA BRI, T
M1od AE 1 KA R ZEFABERN ELEH T EIYHHLANEE, SHEI R BB JLe PHEY
EAHR TFINMEBR . EARBAENELENERNTESY, RAEHAER LRANTESIY. AL HM
CHRBEABNTESIYRAENAES, CRAMEARE X E T RN RAMBE, B
AEAMKHEAN S K, iCREMESHE" ",

1.3 BUEL 55k

BEEMMNEKATRA EAENERZBRENPIR 4 ME - ERWEFNH(I,3H10H ~4
H308) B#sHZFERMHM(I,SA1B~5A20 ) EMAESREN(N, SA21~7A300) . TREK
PHECRBRHM(N,8H18~9A30 ), ABFRITANARLEPEHPHRERHRESERBENLH
TR, ETRHMEHRXEKERAS LN ESHA KBEAS SRR K Hk Fhigdk W
%E HEHEESAKREY, BESHERE F AEERE D ISERYE JUKREEFERA Shannon-
Wiener R BRBMITE N, SHAESN FE S5 ESB R A LA Shannon-Wiener 25 £ 15 $ 0 2 Rl B9 £ B L
RESESBEK. HXtESHRA SPSS(1999) K 4H4b 3 . A [H 4 3K £ & HoB K A Duncan 3™,

2 GBRESW
2.1 HEEXEMAEMHAR

BREBOGESTEE SEMEE AEKESEEBEIHERSK 9 B 278 55 F . HARLBEEH
BURBELABNARIITH L. AR 1T LAMAFRLBEERESHEXBNIGAHENZR, MK
ERRMHEE RSN EARZ T (p<0.05)RKAMHRENER, M ESAHRERSERXUNHLHEL
F(p<0.05)MEEMHIEE., BEMERN, EEMEFH THEERXRTWEP AR, TERXALEAHBER
HREHEE X B ERE AR
22 HEEABRESHERBEERBSEREEENLE

BEXROERASEGTLSE SRR EFRLBEEXEFHAER LA 7 B 38 95 #. B ARL
BREZARATNBREANYIE SHERE BO9E RPRERBURBEHERBSERFEEHEMLE
FlF*2,

HE2ALEARLHEEEHAREATHER, ERYHBNIHTEHENER(p <0.05), B0 #hE AP
WE > HESAHRE > FERKABBRE > KA EEABRX  SHESHOEREERMHEEREHEE K
F(p<0.05)KMMMEMHER ;RBEEHRBEVREKRBEHFRENEEAR (p <0.05) KTFTHMMEED ; HR
HREESERFEFNHERBMAEEEHAE (p <0.05) KFREMHENER , HMESZAHBXHEAB K
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F(p<0.05)FEHMAEX. TR, BEXEEBMHAETUREHBEER TS ERF TR LM, AT
REFIEFEANREE . BLOIEEFRRESBENOIE,

21 FRABERMAEXFTMALR
Table 1 The comparison of predacity enemy species in the jujube fields of different treatments

W H Item &b P Treatment
A B C D
B B Hymenoptera # Family 3+0.212a 140.211b 3+0.313a 1£0.115b
Fh Species 3+£0.228ab 2+ 0.124be 4£0.232a 1£0.133¢
%8 E Mantodea #t Family 140.143a 1£0.27a 140.129a 140.138a
Fh Species 2£0.209a 1£0.111a 2+£0.214a 1+0.146a
T H Diptera # Family 210.212a 1+0.139a 240.213a 1+0.127a
F Species 6+ 0.325ab 4+0.247b 910.341a 4.+£0.248b
#5%% B Rhaphidodes # Family 1+0.133a 1+0.145a 1+0.124a 1+0.205a
F Species 1+0.121a 140.144a 140.131a 1+0.145a
W H Colooptera #t Family 2+0.211b 2+0.213b 4+0.317a 210.221b
F Species 8 £ 0.248b 7+0.254bc 12+ 0.338a 6+0.242¢
449 H Hemiptera # Family 3+0.211ab 3+0.127ab 41+0.212a 2+0.113b
F Species 5+0.216a 310.215ab 6+0.219a 210.118b
B E Neuroptera # Family 1+0.112a 1+0.114a 1£0.211a 140.216a
F Species 5£0.215a 3£0.221b 6+0.218a 2+0.119b
¥%E H Odonata # Family 310.212a 2+0.111ab 310.314a 1+0.111b
Fh Species 3£0.112a 2+ 0.2158b 3+0.115a 1£0.113b
4 Other ordes #t Family 740.418ab 540.222bc 8+0.224a 3£0.218¢
F Species 10£0.223a 740.435b 12+ 0.368a 4+0.131c
23 Total #t Family 23+ 0.867b 17 £ 0.618¢c 27+0.658a 13+ 0.614d
4 Species 43+ 0.897b 3040.731c 55+ 0.992a 22+£0.732d

A L34 BH R Integrated pest management jujube field intercropped with herbage; B:Fh 3% # B Conventional management jujube field intercropped
with herbage; C: # 5L A< B 4 Non-management jujube field intercropped with herbages D: 5 % B % #L B 34 Conventional management jujube field without
herbage ; [B] — I h Hi [F| F 8 R R £ 5 1 £ % Means followed by the same letters with in column are not significantly different; F [f] below the same

Table 2 The comparison of community parameter of pests in the jujube fields of different treatments

%2 FRALEERFARESHILY

5 B lem 4t F Treatment
A B C D
I Y1 F 3 Number of species 27+2.012b 20+ 3.257¢ 36+ 3.2633a 13 £ 2.685d
ZHES B Parameter of diversity 2.2591+0.162a 1.7734 £ 0.147b 2.3987+0.161a 1.2644 £ 0.124¢
351 2 ¥ Parameter of evenness 0.8273+0.051a 0.7870 + 0.041a 0.8919 £ 0.064a 0.5786 + 0.042b
1k 3 B ¥ Parameter of dominant 0.2018 + 0.018¢ 0.2519 £ 0.037b 0.2176 + 0.029¢ 0.2973£0.021a
R #(/% B (Natural enemies)/pests 0.3824 £ 0.021b 0.2750 £ 0.035¢ 0.4543 £ 0.023a 0.1548 £ 0.018d
il Y15 3 Number of species 43 £2.012b 35 £3.257¢ 57+ 3.2633a 26 +2.685d
ZHAE S W Parameter of diversity 3.1543 1 0.326b 2.6583 + 0.254¢ 3.9817 £ 0.268a 2.0645 £ 0.321d
%) B ¥ Parameter of evenness 0.7287+0.053a 0.7169 + 0.045a 0.8213 £ 0.058a 0.6082 £ 0.036b
R4 ¥ 2 3 Parameter of dominant 0.1998 + 0.024c 0.2715 £ 0.042b 0.2032 1 0.036¢ 0.3971+£0.037a
K & /% H (Natural enemies)/pests 0.4219 £ 0.065b 0.2978 £ 0.029¢ 0.4924 £ 0.041a 0.1276 £ 0.026d
I Y17 2 Number of species 54+ 2.012b 43 £ 3.257¢ 69 + 3.2633a 34+2.685d
Z B Parameter of diversity 2.9870+ 0.371b 2.1798 + 0.243¢ 3.5934 £ 0.254a 1.489 £0.251d
351 2 ¥ Parameter of evenness 0.826 + 0.062a 0.694 £ 0.036b 0.879 + 0.054a 0.619 £0.035¢
£ % B 2 3 Parameter of dominant 0.2215 + 0.025¢ 0.2879 + 0.041b 0.2316 + 0.033¢ 0.3327 £0.032a
X & /% 3 (Natural enemies)/pests 0.3125 £ 0.037b 0.2524 £ 0.028¢ 0.3789 £ 0.035a 0.1735£0.023d
v 9 B Number of species 46 +2.012b 38 +£3.257¢ 57 +£3.2633a 25+2.685d
ZHEB Y Parameter of diversity 2.983+0.178a 1.8673 £ 0.211¢c 2.5472£0.271b 1.342 1 0.221d
351 5 ¥ Parameter of evenness 0.8273 £ 0.051a 0.7870 £ 0.041a 0.8919 + 0.064a 0.6786 + 0.042b

R % B 2 ¥ Parameter of dominant
R &/ % H (Natural enemies)/pests

0.2231 £ 0.031c¢
0.3513+0.01%

0.2613 £ 0.012b
0.2698 + 0.022¢

0.2312 £ 0.031¢
0.4785 £ 0.051a

0.3142+£0.032a
0.1768 £ 0.029d

I W RFRH (3 A 10 B ~4 A 30 B) Before sprouting of jujube tree (Mar. 10—Apr.30); I ;XM B EHH (5 H 1 H ~5 H 20 H) Stage
of sprouting of jujube tree (May 1—May.20) ; I : R FFIELHRH (58 21 B ~7 5 30 B ) Stage of blossom of jujube tree (May 21—Jul. 30); IV : R 8
KEECBRAY(B A 1H ~9 H 30 H) Stage of developing fruit and ripening of jujube fruit (Aug. 1—Sept. 30); T[] the same below
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Table 3 The breadth and overlapped parameter of two-dimensional temporal-spatial niches of predacity enemy and pests in the jujube fields of different

treatments
A I I | v F, F, F; F, Fs Fs
I 0.3754
I 0.2241 0.8335
Il{ 0.2645 0.3624 0.7758
v 0.3215 0.3483 0.9453 0.7632
F1 0.5945 0.3626 0.8792 0.8012 0.4793
F2 0.0236 0.4528 0.9010 0.8601 0.8629 0.5782
F3 0.2243 0.5745 0.9678 0.7102 0.7982 0.6132 0.4128
F4 0.3879 0.4537 0.3219 0.2182 0.5002 0.5012 0.4357 0.7112
FS§ 0.5935 0.7769 0.8011 0.6982 0.4123 0.6897 0.7012 0.6792 0.5112
F6 0.4265 0.3876 0.9212 0.7693 0.4412 0.3745 0.7985 0.6102 0.6212 0.7210
B I I 1| N F, F, F; F, Fs Fs
I 0.2963
I 0.2563 0.7745
11 0.3451 0.6523 0.7769
v 0.2543 0.3897 0.6542 0.7985
F1 0.2974 0.4892 0.6412 0.5534 0.4972
F2 0.0536 0.3210 0.6987 0.7698 0.3652 0.4876
F3 0.3769 0.4532 0.7126 0.6123 0.5542 0.6523 0.3678
F4 0.3674 0.6498 0.8001 0.5412 0.0834 0.0898 0.0763 0.6012
FS§ 0.4674 0.5211 0.5121 0.5872 0.5423 0.5435 0.3549 0.5989 0.4913
F6 0.5498 0.5512 0.8721 0.5218 0.6523 0.4869 0.4894 0.7634 0.5645 0.4345
C I I 11 I F, F, F; F, Fy Fg
I 0.4302
I 0.3201 0.8217
Il{ 0.5012 0.4127 0.8798
v 0.3871 0.5212 0.6436 0.6436
F1 0.2011 0.5325 0.6235 0.6476 0.4687
F2 0.0621 0.5436 0.8365 0.8436 0.5345 0.8435
F3 0.5987 0.7734 0.6487 0.7254 0.6765 0.7845 0.8734
F4 0.5127 0.5587 0.7325 0.6365 0.1648 0.6879 0.1287 0.4789
FS§ 0.8712 0.6387 0.9365 0.8988 0.5976 0.4865 0.5763 0.6635 0.8945
F6 0.5982 0.7745 0.9467 0.8365 0.6645 0.4869 0.3079 0.7634 0.4734 0.6759
D I I Il I\ F, F, Fy F4 Fs Fs
I 0.4879
I 0.2758 0.6895
11 0.3745 0.2576 0.7127
v 0.2745 0.4875 0.3896 0.4989
F1 0.3683 0.3934 0.4834 0.6012 0.4327
F2 0.2832 0.5875 0.5001 0.5120 0.2734 0.4532
F3 0.3426 0.4645 0.5875 0.5489 0.6319 0.4426 0.4011
F4 0.2989 0.2945 0.5214 0.5734 0.1209 0.1209 0.1021 0.3210
FS§ 0.6345 0.4659 0.4210 0.2563 0.3956 0.2537 0.4769 0.3214 0.4123
F6 0.1325 0.2587 0.3201 0.5587 0.3576 0.3237 0.2216 0.3623 0.4421 0.3786

F; : 828 Ladybirds,F, : BL# 3 Lacewings,F; : & 81§ 3¢ Predacious bugs,F, : BEME FS Inoccllia Fy : 1%k 3 Spiders Fy : L E A3 Others
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F4EEED  ERAFREATHREIMNES —RESNCARENE A E R FERBHRE(0.6938 +
0.0506) > F B £5 & B 15 B (0.6870 + 0.0525) > Fh B % #LBH 16 [ (0.6616 + 0.0609) > K ff B % # B & &
(0.5973 £+0.0301) ,HEMIZBRBRAHEBZRF (p >0.05), H IR, R F 87 A ) b 28 5 89 23 18] £ 894 7 fn
WE LR AFERBI M HEEXRENNZ A BN PR EN B A REFELRBEE (0.7398 +
0.0286) > R B L5 & BH 14 @ (0.6272 £ 0.0275) > F B # #L P56 E (0.5364 + 0.0236) > R F B % # BH 4 H
(0.3708 +0.0125) 2 MHERZBREHEER(p>0.05) , BMHEREBEHERHNNST —H4ESMTLY
REHER(p<0.05) KTAMBEED , TR ELEMAERXRR LR EREBIAT , ENER, EEHMTH
BHRXEMNT EHEMERELNEH, ACERRtREEELANN S MASHERRESRE ERR
HEEMMARRKERBEOAHER], M E RS X EERANN S A SN THEREEHAR (p<
0.OS ) KTARMERE., EENEAFHMERBEFRENH, FEASBHIAE (0.4740 + 0.0491 F1 0.6369 +
0.0188) > FhELE & B 1A 5 (0.3751 £ 0.0369 F1 0.5014 + 0.0256) > T B # $L B34 (0.3521 + 0.0302 F1 0.4976
+0.0182) > R P BL ¥ HBH 5 [ (0.3433 £ 0.0274 F1 0.4108 + 0.0203) ; HE AW F LI R, EL A BE
(0.7987 + 0.0400) > B E AP A FE (0.7874 £ 0.0235) > FhE % HLBH 34 [ (0.7061 £ 0.0209) > F T 2 % M B4
Be (0.4723 £ 0.0153) ; IR R X ME B RFEY, #F E AP 5 E (0.7647 + 0.0184 F1 0.57755 + 0.0406) > F
A BHIAE (0.6762 £ 0.0387 11 0.52438 +0.0427) > FhEE % HUP5 16 B (0.5976 + 0.0151 F 0.50228 + 0.0215) >
SR 25 % MLB34 (05084 + 0.0212 1 0.42245 £ 0.0232) s I B H A TR AR A TN B, HEEEBAHER
HERNERERAERTFRHFERE,
24 FEFTEMBUHRBEELABEITSHELEMTHE

ERMERAELBRP  ARAMEAENY , TEHEHERXESELRENHLENBEB LA ER. RAE
SEANTE KEEETERASNRYUESEFRAN N ESENAAENITEERII TR 4ME S,

F4 TRALEERBARIBHEPTIERLAIN I T ROAEH
Table 4 Loadings of major predacity enemies to the first two principal components in the jujube fields of different treatments

wH Y, Y,

Species A B C D A B C D
El 0.231£0.011a -0.156:0.013b  0.276£0.015a  0.108£0.014c  0.318+0.012b  0.227+0.01lc -0.386+0.015a  0.162 £ 0.018d
B2 0.223:0.015a  0.105:0.013b  0.256+0.010a  0.041£0.019c  0.280£0.019p -0.201£0.012c  0.345£0.014a  0.155 £ 0.019d
E3 0.391£0.021a  0.239:0.012c -0.284£0.011b -0.184£0.010d  0.272£0.014a  0.216£0.009b -0.258+0.014ab  0.131 £0.012¢
E4  -0.272£0.012a  0.153£0.013ba -0.257+0.0011a  0.072£0.011c  0.254:0.013a -0.174£0.021b  0.239£0.011a ~0.113£0.016¢
ES  ~0.356:0.011b  0.275:0.010c  0.423:0.012a  0.207£0.010d  0.200£0.012a  0.173+0.011a -0.182+0.010a  0.106 + 0.009b
E6  -0.269£0.012a -0.206:0.013b -0.305£0.012a -0.104£0.018c  0.280£0.011b -0.222£0.012c -0.321£0.022b  0.099 +0.015d
E7T -0.272:0.013a  0.247£0.02la  0.278£0.013a  0.012+£0.012b  0.224:0.021b  0.148+0.010c  0.266+0.010a  0.108 + 0.016d
E8 0.278£0.012b  0.212£0.013c -0.352£0.021a -0.142£0.021d  0.266:0.013a  0.151£0.020b -0.127£0.0095  0.014  0.016¢
E9 0.275£0.012a -0.166£0.016b  0.230:0.011a -0.114£0.011c  0.179:0.012c -0.234£0.015b -0.296+0.014a  0.053 £ 0.013d

E10 0.274 £0.012ab  0.199 £0.013b 0.3431£0.015a ~0.096 + 0.010¢ 0.258 +0.021b  -0.247 + 0.014b 0.306+£0.029a ~0.101 +0.012¢

Y, : 55— F 4 & 1st principal component; Y, : 35 — F 43 & 2nd principal component; E1: % F ¥ Chrysopa shansiensis Kuwayama ; E2: /NIEYE Orius minutu
LiE3: RE M ¥ Inoccllia sp.; E4: KB # B Calosoma maximoviczi Morowitzi ; ES : % 12 B %% A R Stethorus punctillum Weise; E6: ¥ U Lasius fuliginosus
Latr. s E7: M R 4T 8] Syrphus nitens Zetterstedt; E8: % 3B H £ ¥ Typhladromus unlgeris (Ehata) ; E9: T Lycose sinensis Schenkel; E,o: 5 (B] /N B ¥

Erigonidium graminicolum Sundevall; T [7] the same below

HEATR, ARALEREBREREBEPIERLNIT-IMESBENRAGAE, BRRERXHE(p
<0.05)RTREMBENEX, EARLEEEFXNE—-ENBERABERHBRRERY hoccllia sp. HR
BB & Stethorus punctillum Weise M1 38 B EM Typhladromus unigaris(Ehata) ; 38 — F A BIEABR AW EE
F4% Chrysopa shansiensis Kuwayama. /> 2E%& Orius minutu L. ¥ W Lasius fuliginosus Latr. . M7 2 8588 Syrphus
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nitens Zetterstedt F1 4L MRYE Lycosa sinensis Schenkel, 3 AR EE P FAEHEEZR (p <0.05) 8. FER
B > MGG E > FEEMBIGE > KA EHRBIBE.

®5 AEAMBRERBRBBFEFTIENAXNN -T2 RNAHE
Table 5 Loadings of major pests to the first two principal components in the jujube fields of different treatments

W - Y, Y,

Species A B c D A B c D
Pl 0.202:0.0l4c -0.266+0.012b  0.176£0.010d  0.326:0.017a  0.078+0.019  0.12720.012b -0.06:0.0l4c  0.162 +0.014a
7] 0242002 025:0.00lb  0.26:0.010c  0.300£0.013a  0.230£0.012c -0.340£0.02b  0.145:0.014d  0.425 +0.012a
4] 0.281£0.009c  0.379£0.013b -0.224:0.021d -0484+0.021a  0.212£0.010c  0.316+0.020b  0.188:0.0llc  0.40l +0.022a
P4 -0.192:0.002b  0.263:0.00lb -0.097£0.010d ~ 0.372£0.013a  0.224£0.012c ~-0.274:0.023b  0.159+0.012d  0.383 +0.013a
PS  -0.276£0.018c  0.345:0.022b  0.203£0.016d  0.407:0.023a  0.113£0.018c  0.203:0.013b -0.082:0.02lc  0.256+0.016a
6 -0.131£0.007c 0.176£0.006b  0.105:0.0l6c -0.234£0.012a  0.180£0.0llc ~-0.252:0.01lb -0.171£0.0l6c  0.299 +0.009a
PT -0.182:0.013c  0.237:0.0185  0.178£0,0l6c  0.272+0.012a  0.204:0.015d  0.328+0.013b  0.266+0.015c  0.388+0.0174
] 0.175£0.0llc  0.222£0.016b -0.152+0.014c -0.302+0.012a - 0.066+0.010c  0.151 +0.014b -0.087+0.01lc  0.214+0.012a
» 0.116+0.01lc -0.156+0.012b  0.083:0.013c -0.194+0.014a  0.239+0.012c -0.294:0.014b -0.166+0.014d  0.353+0.019a
P10 0.205+0.016c  0.29:0.010b  0.143£0.013d -0.396+0.02la  0.208£0.012c -0.267:0.016b  0.146+0.01ld - 0.401 +0.012a

PL:ARYF Aphis gossypii Glover; P2: BEFE MYt Pseudococcus constocki (Kuwana); P3: 545 & J& 8 Quadraspidiatus perniciosus Comstock; P4: B 4% & 8 T
Serica orientalis Motschulsky ; P5: &% Scythropus yasumatsui Kono et Morimto; P6: Bk /N s B Carposina niponensis Walsingham; P7: % 35 M) Sucra jujube
Chu; P8 ; B30 /N ¥ 8 Ancylis sativa Liu; P9 B MY Contarinia sp.;P10: SREV M 8§ Tetranyehus cinnabarinus ( Boisduval )

B 5 AT, AR b B A F R B E T EE AT
CAERBHAME RAMMERXHL (p <
0.05)KTRFMHEMEX, EAFLEEEF,H

F6 TRABRFEMAREXUSHHHBXRS
Related coefficients of parameters of predacity enemies and

pests in the jujube fields of different treatments
135 F B Related coefficients

Table 6

—ENBAMBER KK R Aphis gossypii Glover .54 ?:j Rtifﬁfms % 5 Peats mRHEXH
S0 JE MY Quadraspidiatus perniciosus Comstock . 2B 4% 4 — predacity "murj{ enemies
8, F Serica orientalis Motschulsky . K & Scythropus A :,: : ZZ g:::::i’ . g:::z;' .
yasumatsui Kono et Morimto LA K 2k B 0 8§ Tetranyehus A 0.95254" * 0.79784°
cinnabarinus (Boisduval), XME X ERFTEE KK D, - D, 0.86126" * 0.90126" *
BRIKB Y Pseudococcus constocki (Kuwana) B Y& B Ij:‘ - Zz ::ZT:Z: : g:‘::j' '
F Serica orientalis Motschulsky \BUBREX Contarinia sp. D, - D, 0.95876° * 0.86768" *
KREPUHE Tetranyehus cinnabarinus (Boisduval) . 3 H A& c - W, 0.97584" * 0.85879" *
FRAHEREPFEHEER(p <0.05), .k MHEH Ji-Jo 0982657 " 0.78965 "
MBI > MR AR > HESAPIAE > # i s 081254
D H - HY 0.88527" " 0.96582" "
ERPIAE, SA% 4K S BR, TR AR P g

R VARTHERXRBWESER, R X #HA

D dominance, H':: diversity, J' : evenness; 1: functional groups or

HEEHYIEEMATRE B EH BASENN
HEGH EATHEEXBEWERNEHEE, R UA
MTEMBERAERHHMBERE, ANGERTEY

phase,2:species; * " Z & B ¥ (p < 0.01), Double asterisk means very
significantly differences (p <0.01); " ZRF B ¥ (p < 0.05)Single asterisk
means significantly differences ( p <0.05)

SRERRPAAE, XETEESHR, ATREETERNERWEERE,

2.5 MERUEXUEFRSHOHEXENE

BREEXUDEHASYM RS ARRFREREFASYMIHEERTHXENELERIIS5ER6. R
HEHLGETEHEIUERH T FRSBHAEN T AR B AERANEE (p<0.05)HBREE(p <
0.0NHMX, IR AW BRI EANBRERETHU S ERARRENBRERYMH#TEEBRMHER


http://www.cqvip.com

£ 000 http://www.cqvip.com|

534 AR SF:RMRENEERRERESERBEISHER 1429

MEEFRABRELMRBUWETTH, EX A HERERBHEXRLRIAN RFHEFERBIGE > i EE M
WBHE > FEGEBIRE > MEAAE, MERMHEXREMUNHER. X2ENTEREFREEHNTHREH®
REWMHHEE BE TR TEET RN, MRFEERGBE, AMUh TEAS TREESROESEET S
B RHEXERAAHBLO, ERGBEMBBBEFLEREEXST BEEANEREREAZ -, BFEX
EY K2R, FRNRBFHENHE XEFRERERHEET MG RERREXESFROMHESE
TR, NTEY T REEEAGEERREREIEANXRZAUEARET B BERZ AN ERE,
3 g5

REASTERLARMESTRHEZERNAFLEYETSRAENARERLE. RERARIE TOME
BT RERH ALY, EHPEAR TREESHFRNTHAR, MARTEEEYHRERE . NEX
MARGRTL XEAMEAIRE T XERREXHE LM AR, Far g im 7 2 E#H )% XEE 6
W EAKRBEENRENE, 54 ANTERRERBSERSEHEXAENTEABEBN -, TUH—F
UHARRERHEIEANEE RERARAETFHRUSRERYHIATEERREXBSERBESEN
REVIETATH, ETURA YRR EROMEXR, BXREMERUEN T EREROESEE, T KT
HRUEXFERMESEFR MAXSBAAT L5 ARKR, §FTRENESHE, BB THXED K
ER L W EMAFHATRFELRE BEXEEF HEMESKEYRA -EHALEL. AFLAMAREH
SEP BHEEERXEHAZOZANTER TN HEBOULAESFERPRAEESE 24 LHELRMSERE
LERZ AREBRE R BOR . KR FA IS TARE F B8 K A4 3078 R § 1748 0L i B Bt X
g, AEMARMAEKATH R REEAMREMRLSERUGER"", TREFIH, ARLEE
B /R SR, B, B R RBA LR 6 R F R A 800 TR B R 2
MERLZENREYN TEFASKPNSHEESFEEMZES  BRIERAVAELER XTHEAL
PEREREHHFERNIE, EXTEMETUENRENHFHHEE, REHREXOBERBRR R
EAMG TREESEE - FFHATRERNEE., ERTENRY EETREYSHEENRES , EREF
BERBEMEHEESFEEMZEM MEEARE, METEMNERAARENEZRS, &4 TNRIR
AR ERATHE TRERFHEERR. TRERNERECRBMEE M AR RN LR, 5K
ERGEAMAL A EREEANREE REER R TEEEM.
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