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ﬁg:?ﬁﬂ—'ﬁﬁt?%%ﬁﬁyﬁ I 3% A R TR A 1 3R K & (gnotobiotic microcosm) H#H T, A THRAE BRI LT RH
TrELh SHEYDHRHEER EEETFRAERERPEM L EETAELR R TE/NFL R, Protorhabditis sp) , it 3/ E D
RAEETH EEFNERAEATEABKR AN T EMADBRMMEYHESHWHR N, 4REW . 8RR 05 & SMBC,
SMBN.SMBP % T 26.4%.32. 9% .21. 8% , X M2k E AR N BIEAR R L MIERER L AL TSP IR BB EHER . R L F
) SMBC,.SMBN,.SMBP>FBIr+>FERE L. W EBRHH v kE,SMBN ZL R EmE K (v=24%) . HIKE SMBC
(v=16%).R)J5 & SMBP(v=12%), £k i X SMBC W{ES/ERAERRF LR HERE L BERL I TEAFH AR MR EN TR
HEHRBWEWE EHPNEREZTAREFLP EHRUBERRTHARNRE FNERE P ARE BERELE S
WINTHENRE EMEARAMEFEMREAEEENREAFEALNAEEIHE  BHEAAEEAMREEREN B FHHED
A EREE T 48.5% M 68. 2%, MAHFEM B FHEREL/L. AEBE SHEYE C HXB A ERE " FHXHE
BE L ERFELEMERELTPHREIBEEKE:MBREAERF LI AHAEBESHAYEC RFHERHEXE . XRAL
PR EBRSHAEYE C BHEXHEdIXEEKFE.
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Effect of bacterivorous nematode on soil microbial biomass and microbiocoen-

0SIS

CHEN Xiao-Yun, LI Hui-Xin, HU Feng* » LIU Man—Qiang (College of Resources and Environmental Sciences, Nanjing
Agricultural University, Nanjing 210095, China). Acta Ecologica Sinica,2004,24(12) 2825~ 2831.

Abstract : Researches on the interaction between nematodes and microbes were usually carried out in gnotobiotic microcosm, in
order to know the interaction in open soil system, we inoculated bacterivorous nematode (Protorhabditis sp) into the open soil
system with and without wheat to study the effects of bacterivorous nematodes and their interactions with roots on soil
microbial biomass and microriocoenosis at different growth stages of wheat. The results indicated that, the inoculation of
bacterivorous nematodes increased the content of SMBC, SMBN and SMBP by 26.4%, 32.9% and 21. 8% respectively, and
the difference were obviously in most treatments except some treatments of bulk soil and soil without plant. The content of
SMBC, SMBN and SMBP in rhizosphere soil were much more than that in the bulk soil and soil without plant. The influence
of nematode inoculation on SMBC, SMBN and SMBP was in the sequence of SMBN > SMBC> SMBP, and the influence of
nematode inoculation on SMBC was most obvious in rhizosphere soil. The inoculation of bacterivorous nematodes had
significant effects on bacteria, fungi and actinomycetes number. The bacteria number significantly increased in treatments with
nematodes except in rhizosphere soil at seedling stage of wheat. The influence of nematode inoculation on fungi and
actinomycetes number was bigger than on bacteria number, the fungi and actinomycetes number were increased by 48. 5% and

68. 2% respectively. There was no significant correlation between bacteria number and SMBC content in all treatments, while
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there were significant correlation between fungi number and SMBC content in rhizosphere soil and bulk soil and significant
correlation between actinomycetes number and SMBC content in soil without plant.

Key words ; bacterivorous nematode; soil microbial biomass; microbiocoenosis
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SRR EHIVWEENERBZ -, ZoATEHEEHNLEPY L HPHBHLR U B HETL R SEMRYE,
MEEEHABFEANUEAFEEZAAASEFELZ AN FE(FHERR N R ML B microbial-feeding nematodes) , 2 5 B H 4 1H 4%
HE 8ONERY Y, BEHNHAEH  EMELEHMAYZHEIEFARESHELEREREREYWEEME L, A WE
W NP EF FHTRAPLMEY N.PEFRLSHBRKFBAS . AWM ZSERKENXRHBEF . ERERWIEAHLIERERHA
Fp U R RUS M A YR X SR S R Y B B T R A 45 1 5% (gnotobiotic microcosm) RE . E M B - A
MERKR AN EYHERGTHEEN ANES LT . BRERRNE R LAY RBERSEWI BN HAEY BT E RN
BMEHMAEA,BEeS AR EZHTLEERALESREDWHEERAHARHT . BANMOET L. VI EEK
+ BB R HEER BB /PNFR B (Protorhabditis sp VEMBI A BN ER T BEGE T A BAFLREFH L BER G PXNE
TMMAEYRHBERERNEHNER  IBEA L REDHEERANAR, T8 T HESFHRBEERLA.

1 MRSHE

1.1 THEEERERERKE DAHE

THREEEMEECKEFERIEEPHRBMB (T ERB D FEL  EAHERILE D . FHEGEAIREZRIE.
BMEFERENRN 0~20cm, T REF . HEAR KPR L BHNY LR EFRE R GHEEL Smm Ty, ?E.’UFE'*'%'?ET%; i,

1 HERLTHEXRER

Table 1 Soil properties in the experiment

|, l

A Pk 2% Total N WA R 3 5% 3 PP WA ) Bk YRR H
Organic C(g/kg) (g/kg) Mineral N(ug/g) Available P(ug/g) Available K(pg/g) SMBC(pg/g) SMBN (ug/g) P
8. 20 0. 72 52.55 | 27.55 49. 50 56. 72 12.16 5. 88

HTREB AN T BYBEEWABAED R RYER, FXBEARABEARZEAFNTIEMA T 2. KRS Fk
ARTITBIEAENERE AL ER . ERAVLIE KO SEZHEFKEN 60X, REE 22CEBEBREAKERE) TR 7d,
ZEBFT—26CTUKE A8h RREIBPHBELRNEBRILEBELIEBHREIRITFEHEZURHFEIIE:BREEXE TRERE DS,
BERRFEIN —RIKERRFEMNERNBAEZRBET —KKEPRE, XIEEEEF —KEZK, BENBRABE T HF
7d, RABELHFEEMREEEN LB, BRI PR ABL N,

1.2 THGHEAENRELELESR
MERHERB/NERRLEPFEH MR BTARLE R, BEERNFE/NMTL R (Protorhabditis sp. ), KK R E DR E N

R E L 22 CEEEF, BB R E (Pseudomonas sp- MENZ R EBEY , REELHTIEFR BRI AR HEHERKFTE,
B OMEAEHERERERPER BB RMAEL B HTHR,
1.3 ARt
T EEAEEAANEMRREEZERRPH#T. AR 4 NMEEP.OLE QL+ XA ;O E+HPE O HE+H/NE
+4&4 , KPS MAEIKRERE . BREBELABRAKREGBAEW L EBRYIWE, B EH L 3kgUHSE TH T £ 2.5kg) . HBEBERE
A 18kg M N:P:K=1:0.5:0.5FbriE, F5& L A2 (°NH,),SO, 1. 4158g,KH,PO, 0. 6585g fE N EAE , KN
MR FEADEN17.0366% . BEEBRABREQCOCHEBREEF 3. FH 4 XREMERR LR A EERE EHENIOK/g T
+ R EMG T HEAEER UM EBACEFHNNERTF4R. FDNEHEFEBANEPEFR. 1 AE 3 AZRIEYHIEE
B2 FHEdEKIK.4AZEEEWE,  XEMEER®R, FHE 2d 58K 1 K
1.4 THEEARESLH

SRENENEH KT MBI RE T EELS CRABRE"RELERE L BIRBRH IR ARG HEER
AFEWEABEREL KR T LB VERKRLEO ERBAM B THRADTHREB K, REX o8 2 BAEIRE L R RE
T ARG AR LB T ACKBRAEFRIRFEITHX ST . TRETEAAT/NZ RN AR, MFEDZ L
B
1.5 a8k

b

-l
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+HEMAEYE C.N RHEHEHE 0.5 mol/L K,SO, BHRERE , HPHEERAEL . RREKFHENBEY R
CREBMMPIRE R MELANAL FRERENEMAEDE N;HEYE P RAZMHER —0.5 mol/L NaHCO; ¥ # {2 B
B S L AR EEB PN PLY, P XKEWAE . EEARREDNITERAREIRE - RERFHEEORESF
B EEADTEERENAEARK —SBHRE. T EE MM BERABLCFEE BKEL,H 1 KK LR B
U BE R 2000 r/min; 58 2 IINVRBEMS R ME R B 822g/L) OB B R 500r/min'" ), IR B HBKAHBERERE.
1.6 WEALEFTIE

FARIERRAMIREA T REFTREMMERL DML LR, T SRR EEKFEFEFEZFENER.
2 SERESH
2.1 BEFMRgHAFELANLBEHEYE C.N.P R

E23MBANEGRER . BAVNERRLMIERKR LA A LB ERT T LB EY E K (soil microbial
biomass carbon, SMBC). % % # & & (soil microbial biomass nitrogen, SMBN) Fl i & ¥ & #B% (soil microbial biomass
phosphorus, SMBP) iy & . & F & AL FL A ST M E QPR 9, B AP L ff SMBC.SMBN.SMBP 43 Bl 8 T 26.4%0.32. 9%,
21. 8%,

|Im|i

2 BEHRAEFLZANIRNETE CHPN

Table 2 Effects of bacterivorous nematodes on SMBC at different growth stages of wheat
W4 & C Microbial biomass carbon (pg/gDW)

ab 3 # 1 Seedling & 1 A Jointing 1 B #] Heading I Ripening
Treatments
— Nem? +Nem —Nem + Nem —Nem + Nem —Nem + Nem
Soil
+ & Soil iﬁﬁi o 41.35+1.50 41.93*+4.32 41.974+1.26 51.35*** +1.62 25.88+4.21 37.41"+4.25 35.65-+3.9323.52" £3.97
without plant
+ /A
TRAAE Rl 54.38+1.46 80.87*** £3.00 51.374+1.20 56.80" * +0.29 44.1743.24 50.60* £1.42 ND*  ND

Soil with Bulk soil

wheat B+ .
. 74.23+2.70 116.93%**4+2.7272.87+6.56 96.54* *+1.64 71.75+1.95 79.82* *+£0.91 27.3743.79 48.18*** +0.58
Rhizosphere soil
R/S 1.37F 144+ 1. 10" 1417+ 1.63% 1. 58+ ND ND

a.—Nem FIERLd Without nematode; +Nem FEFLR ft With nematode;b:ND L¥E . HRBVBEELTEEEST G .CELLERN

B JE# B - ND expresses no date, because in the ripening stage, it is different to separate rhizosphere and bulk soil; * * % , ¥ * , x I ns

SUEFEMESMHEBESKEMERANEBEESZE R KR P<<0.001,0.01,0.05 #1 P>>0.05 Express significantly difference between
with and without nematode treatments at P<Z0. 001, 0. 01, 0. 05 and P>>0. 05 respectively; ++,+,ns IEWFEHRN BHFRT/EREFELHES

1 OB 8 EKE4 P P<C0.01,0. 05 & P>0. 05 Express significantly difference between rhizosphere and bulk soil at P<{0.01, 0.05 and P
>0. 05 respectively; P Ja] the same below

3 EMHAAESHNTNMEYER N R0
Table 3 Effects of bacteriverous nematodes on SMBN at different growth stages of wheat
WA E N Microbial biomass N(ug/gDW)

ih 38 230 Seedling #3531 Jointing 8158 88 Heading R Ripening
Treatments
— Nem -+ Nem —Nem -+ Nem — Nem + Nem — Nem + Nem
+ 38 Soil TREL 3.734+0.63 5.93**+0.66 7.7540.31 12.08*** +0.21 5.03+1.43 7.87°+1.50  6.23+1.20 6.23%5+0.28
+E+PME EHEL 4.8340.68  5.95740. 68 6.88+0.18 6.097540. 85 5.66+0.83 11.21*42.26 ND ND
Soil with Bk £+ 14.57+1.97 10.08* +1.02  10.60+1.25 11.744+1.17 7.51+0.97 18.42*** +2.03 7.03%1.21 10.54* +1.02
wheat R/S 3. 07+ 1. 71+ 1. 37+ 1. 54+ .33+ 1. 68n° ND ND

Eo U FEAHEEBE . SR MBH N SMBC.SMBN.SMBP A TREEKFE. EPFREAMEZHE K, X
SMBC.SMBN,SMBP ) Z @B 6 (v) 4351385 51% .46 %M 30% . XEEEH TR R M :Eﬁ%k%ﬁﬂﬁi%ﬁﬁh%ﬁ
S B R SRV AR YE S 1), SMBC.SMBN .SMBP #3887 2 ER R +<ERBFLE<BWHE L. WERSIERKR LR R/S E
WEATF L, HAEHAPEEKFE (R 2~F V., 5RBMHEHELL, TH F T 8 SMBC 1 SMBN #RTF BT , B/ H + 38k /Y 5
Z o

R b [EAE R B X SMBC.SMBN.SMBP Wik B R H/ER N T EMEBHH v HF ,SMBN Z4& R Z M Fx K (v=
24%) ] L SMBC(v=16%),.R 5 & SMBP(v=12%) . FEWR R W A [F] B + 3+ , 28 B %f SMBC.SMBN #i SMBP i 5 i A
SEL—E, Hi 1% SMBC IR SEE I EBR TP ER Y, H AP P<0.0l BEEKE;MEBAEALTFEKBENEWERNBAR
2 S EIE R B KT SMBC. & Bixf iAW BN EWAR R AT N OE AR B8 KR, R 7 A0 6 A &% BT
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Table 4 Effects of bacterivorous nematodes on SMBP at different growth stages of wheat

1% 14 #78 P Microbial biomass P (ug/gDW)

20 ¥ % Seedling R 1 BA Jointing %8 ] Heading A Ripening
Treatments
— Nem + Nem — Nem + Nem — Nem + Nem — Nem + Nem
1 % Soil ¥ Yun 1.804+0.18  3.60* *+0.61 5.19+0.22 8.45**4+1.16 3.80+1.16 6.08*+0.29 11.26+0.46 7.60** * 40.22
B+ FE EBREL 2.754+0.12  3.43"+0. 74 5.9740.27  4.997+0. 55 2.80+0.33 5.49*+1.34 ND ND
Soil with Bt 7.64+0.53  6.18*+0.54  6.69+0.78 7.52+1.02  5.81+1.38 10.92**+0.72 7.14+0.61 9.15* * +0.27
wheat R/S 9. 79++ 1. §g5s 1. 1208 1. 5108 2. 06+ 2. 0gns ND ND

SMBC.SMBN.SMBP #3383 & B & Bt 8] K 3 . (B EA14& B B i8] 3 3 8 F A A

nﬂ

(£ 2~3 4),SMBC # SMBN ¥

LR EZRIEKEZ T, SMBP M3 T , RARKHE P RARXRREBAEYHE S, W C.NWHE LT T,
X5 WEWRCNPFEHSTER
Table 5§ Results of a three-way ANOVA showing the effects of bacterivorous nematodes, roots and period on SMBC, SMBN and SMBP

AF § 3K J§ Variation source df WEYECSMBC P MAYWENSMBN P #MAEWEPSMBP P C/N P
iﬁf‘ Main effect |
28 B Nematode (N) 1 2455. 27° * ¥ X 85. 60 ¥ * % 15. 26 * x ¥ 1.16 ns
B %& Root (R) 2 8048. 85 x % % 167. 65 * % ¥ 38. 27 x % *x 20,83 %X % %
Bf 18] Time (T) 3 3368. 87 * * % 25.18 % % % 36. 83 x x ¥ 70.95 x % %
R B3 W Interactive effect
NXR 2 706. 64 * X ¥ 1. 38 N. S. 2. 81 % % 12. 42 %X % %
NXT 3 270. 83 * % % 37. 06 ¥ ¥ ¥ 13. 43 X % % 17. 67 %X ¥ ¥
RXT 5 744. 37 * % ¥ 19. 64 * * ¥ 12. 58 ¥ % % 10.53 ¥ % %
NXRXT 5 210. 27 * ¥ % 23.13 * * % 9. 51 x % ¥ 18.49 * %
¥ & Residual 44 8. 95 1. 30 0. 52 0. 82

d

P17 {H Mean squares; * % % | %

*\**HHS_

<20. 001, 0.01, 0. 05 and P>>0. 05 respectively

2.2 BT S RN TR YR TR 5 1 W i

BB EREUNEHEFNUAE .

F 3000 A B A 3T LR AR Ok B AR B K P

xR 6

- o S0 TR T AR G
CBREEBE; R S EREFERY L EBREMR AR
" ERTHHREAFELAELEEZEZRIN  ENAHAFRREZRE 7T THEREENEE . RO TETRA, LB ARR LI EE
, RO Y A W B T 2 LN S BB R T B R

EMRAALS B3 S SRR

Table 6 Effects of bacterivorous nematodes on bacteria CFUs

A Hi{t R 8 3 K P<C0. 001.0.01,0. 05 F1 P=>>0. 05 Express significant difference at P

BA A 2R B B A B9 B 7% B (colony forming units,CFU), A PA T & + B HUE Y &%
H, REWBELRH EHEBHRKALETHPERRA IR LT BERR T L HHAFTR . AL
EHAANPE ;R T7THERER BREREA
EREMRS M EHAEAR B EEI T

CH4BFHBERE T L

BERAERAHEERMRUIRE LARVNEERBNE
=R A VIR PR £ AR AR R BR

403 &8 Bacteria number (10° CFU/gDW)

i T Seedling % T HB Jointing % 8] Heading BB Ripening
Treatments

— Nem +Nem — Nem + Nem —Nem + Nem — Nem + Nem
+ESoll XITHEEL 2.53+0.8  0.48* +0.27 3.094+0.05 4.18***40.20 2.31+0.46 3.64**+0.15 0.964+0.37 2.50*4+0.13
+E+hE EREL 0.63+0.09  4.52***+0.36 2.79+0.17 3.38%+0.37 2.91+0.26 4.43* +0.72 —- -
Soil with Bt 21.814+2.29 6.96***4+0.33 6.09+0.13 7.81***+0.20 5.594+0.60 9.50* **+0.33 1.714+0.20 2.98* +0.50
wheat R/S 34. 41T 1.557 2.19TT 2.337 1.93+ 2.20% - —

o ER.EMER N EEANERERENREHERALTAEE VHE . BB EERH MM EREN D EBE

AR RERBER T 48.5% F1 68. 2% ; M A E K E 9 21

o

THAEBE KERE T FEIRE T2 5 405 7 58
MEE B BT REE
ENENEE &

T ARBR £ FIE A 7

P

FEFRBESE

HESHMAEYECHHXHESBAH—FPIEEL. IFRHE SH-
Hr=0. 258, IR+ r=0.382, EMWELH r=0. 322); MW FMIER

IR 3A 3 &8 EKFE MR LA

—

YR C HEHBHWHEXHEG

IRt »r=0.833"""

el

ERAZL, X FEREH T
HB 4y I AR — 3 R D, 4% th AR R R ]
I (FZEREKv 25k 42. 5% 23. 9%) . 2k BT E B FZL A Fr R B i 9 B 3 (s 4F )
& C MRS

JAEBEFR L r=0. 806 %

SEMA R E R LRR LR

SEQINWSEY N Eil
1308 T 4
R B MREERRL .

i ¥

I E 1+ »=0.163), &
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BREALTTITHAEEESHAEYEB CHMHXBHBEIEZTKFEUWREBELF r=0.306, ERIF L H »r=0.430, EREZ L r=
0.576" "),

R7 ERRHEALSZ DX 8K E KRR

Table 7 Effects bacterivorous of nematodes on fungi CFUs
HEWE Fungi number(10° CFU/gDW)

——— P

At 3

Treatments 18 Seedling I H#B Jointing # P Heading B Z 8 Ripening -
— Nem + Nem —Nem + Nem —Nem + Nem — Nem -+ Nem
+8 Soil XETHREL 2.144+0.26  3.57**+0.22 3.67+£0.57 5.40**£0.31 2.67%£0.47 3.58+0.49  8.23£0.55 3.74**+1.17
TN E FEREL 4.0240.95  9.43* *+1.20 2.17+0.47 4.52**+0.33 2.73+0.99 6.12* +1.43 — —
Soil with 154 2.71£0. 62 6.51***+0.29 2.50x0.38 6.03***+0.62 4.91+1.10 2.26* +0.63 0.72+£0.11 2.08***+0.16
wheat R/S 0. 7178 0.707F 1.23m 1. 3508 2. 09" 0.38" — —
8 EMRABRLRMNIMALRYEEN R
Table 8 Effects of bacterivorous nematodes on actinomycetes CFUs
W B E Actinomycetes number (108 CFU g~ 1DW)
L T Bl Seedling % 7 B Jointing i $2 8] Heading X ¥ Ripening
Treatments
— Nem + Nem — Nem + Nem — Nem +Nem — Nem -+ Nem
;I:ﬂ Soil ETREL 0.89x0.06 1.21**+0.08 2.66+£0.36 3.76" 10.48 1.17+0.55 3.19**4+0.28 0.72%0.23 0.75™+0.19
TH/+ANE EREFL 1.184+0.18  1.79*40.21  3.724+0.96 1.35*4+0.09  5.33+2.64 9.39%42.19 — —
Soil with RErt 3.37x0.11 6.46* * * +0.46 1.24+£0.06 1.14™40.04 2,60+0.79 5.25**+0.49 1.04+0.09 6.12"* * £0.55
wheat R/S 2.91% 3.65FF 0.35+% 0. 8508 0. 70" 0.577 — —

MAEME C/N WA RAFXMEYHEEHFANER BA—-BIAIEFH C/N LEXRTHE. MAXIRY, M
EYBEC/NHEEEBEBEBE L TEEHMELEGHXER »=0.904""" ) MAEYE C/N L SHEKEEN L R XK BT,
HERFZDSEKEMHEDEC/N L ERREREEERHRLFEB TREZEAMHAKXRGC=—0.763"""), L BRERERHME
WEC/NISHMAEYBHEAREDRNEKR., Lovel F 8 .+ BMEDENERSHAEVBELSWHEKR A ESHE
MEEBRN LAA X AFR T, MEYE C/N S SMBC B 8 F IEMEKG=0.493""",P=0.000,n=66),11 5 SMBN,
SMBP 4+ H| 2 th 8 & K A RIE —0.423% % . —0.573" " * ,P=0. 000,n=66) .

9 HAE.AEVHEENAESMER

Table 9 Results of a three-way ANOVA showing the effects of bacterivorous nematodes, roots and time on the number of bacteria, fungi and

actinomycetes
A 7 3 JF Variation source df 4B Bacteria b H & Fungi p  WEE Actinomycetes P

FE % W Main effect
2% . Nematode (N) 1 0. 355 * % % 0. 622 * % % 0.584 % % %
7 Root (R) 2 1. 688 % % % 0.130 % % % 0. 482 % % %
A} 6] Time (T) 3 0. 550 * * X 0. 077 * % X% 0.413 * A *
A F RN Interactive effect
NXR 2 0. 330 % * % 0.107 % % * 0. 093 X % %
NXT 3 0. 233 * % % 0.078 | * * % 0. 189 * % %
RXT ) 0. 319 ¥ % % 0. 297 X % ¥ 0. 564 * K X
NXRXT 5 0. 325 ® ¥ % 0. 147 * ¥ % 0.109 * * *
B £ Residual 44 0. 007 0. 007 0. 009

3 itig

REAE X . EUNXEREEMAEDENERTRE . (DERNBEHREAMMEREBROAFOTE, R MR 7 AHE
el (DR B O HEEE . ANEE T ARERE LN ERRRAENESEN FEFRREFREBENERKK
FOHAYEMMAMET AEAEYENBAS LS, AMRESEHAFELRBERE T HEERE, LR T EH MRS A
K. A THEYE C.N.PHXIEEHEN.

REMHAYBROSNERZAANETEMANER . IREEE RAE K. T L& B WE WA 5B MAEY
BESSERNSER. FNEHBER -4 54 SMBN.SMBP & ¥ FTFEmM SMBC B &, —F E TR AR EK. /DFE
B SR AEEKRZR ABERNAMEG AR AENE; 7 — 7, 2 R R B - 98 4 16E 8 4 g
B e T, 10 il 40 0 5 R W AR KR (ramify) . XFF G & £k, BB SMBC.SMBP # [R] i T B | & 5k & ZE B T 32 IR 2%
BT MR ERKTEMELR BT AEMNE R E X5 Couteaux 1 Bottner™ BT #% 38 ) A4 30 9 69 /E I HLERARALL.
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B, R bt ERMAEBEMERZINARR A HAEYHEEWURERARMNHANAERRBEFERRNR N, LD

B A RRA SR XS EEREE SR AN RO AR AEA R BRI L EEEYR CINP.RS
Bardgett RS R EE — B MAIEFA LR EERFRR T TFEFRATE, 54 30d,60d F 90d Fke, 55 R_E
9, 28 o 5 A W B C BN 329 (TR BT AL BRI E 3B W) . Hu B8 e M A M B E TSR P A AR
MERARR S HEEYREASENLLR AR HENRE,

X APES A A E B R WA BREABRAR -8, Anderson HFUXR BB MR ETK T RERRT , L BEY
HEEBAT 1/2 % 1/3;Ingham ZUIMEBRA X LRBFMILT B, RAHLE N THRKE. ETHBRET,

Sundin %0 % B A 41 B 42 5 8 0 0 B B0 5 T Bardgert U R IR X M MR (B AR BRA KW R S5 AP R —
Fhek BRI BB AT AR AT B 7E 40d BRAEBF AU T . HESCY R AR MAF KRR T IEEX 1850 . P4 LR FEW

IR

BRTRRAG(MRBEMREEEFS)/N KM EMR U FEREBERFY, 2 0% 50604 Y w8 59 808 G ) 2R
EOAAERTER/EHEITEERE AT density-dependent regulation), R B ME TR MY ME ALY Ll HERRP

MERTHBHEERTHRE S, ZFARP . GHEALEEERA L BREINAFERE TRIREIEEHXRASHE
A EESIEN  ERAR L AEHES AERPRETHENEEERTRERREE ; FE/ M ER AR RENEIT
BERTHRELREHNFEIS AAYEAEERRTRARRER.

AFRERARAEE AN EFH A RAE RN AR AEENAD, X AR TR G TEER KR NIEL

L4+
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