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WE:WBAM T RAEANTREHBRARHE BEPIACHE HFRL TRFENETBARHENETRLTH
A 3a B H B A EHE N LR N BE YA Y ERER R HEEEE N, B AR H B A RIMEE RS
R AEF 22 F B3 AR AT B Ak H 3 A R+ AR . BH 3 AR BEVE L HRA pH (6. 046) A HLEKR (35.937 g-kg ') 2K
(2.449 g-kg ™) HHLE(2.383 g-kg ™' ) MIEAE(0.051 g kg™ ) S REBE MR THH I RAREE 1 (5.593,29.512
g-kg™', 0.800 g-kg ™', 0.722 g-kg ™', 0.043 g-kg ') , M LB R TR (0.015 g-kg ) EBEMETHHBRABHE LB
(0.033 g-kg ™) , HIMEB A MBHR AV BUZER R HBARIE LEOBEY A B A B LR R RS IR B
B-D-H AR EMENEBEMR TR RARHE IR, HHHRL FHAET U E AR 13 pH{E (5. 634) . HHL
B(27.225 g-kg™') 2R (1.836 g-kg™' ) HHLE(1.793 g-kg ™) MADR(0.024 g-kg ™' ) SR BEM TR, N T 28 A X8
FEEZS BN TCHA B R0 ; [RIA B 28 22 7 AP A 7T DAGE 3R AE W AR Y Bk B B IR PR MR B PR TS IR S & B-D- R B M ESIE
HEBETRE,EREEHNTRESRARMZANES ~ENER., AFRLTFEE 3a W TH AR LR EFIK
(35.719 g-kg ') \2H(2.356 g-kg ') AHLE(2.304 g-kg ™! ) MIEAF(0.040 g-kg ™' ) FEMM FHAERHIBER N, HHL
B 2R FANESSEREIHHBARMAKTE, SRABMZAFERENZR,; AR 2T FERN N LENED Y
BEB R DRERABRREEH p-D- A AR H AT BB W, B EY BRI RBEEBEAR EEZBOBEHEA
Rt BHIEANRRTABUE TR YA Y B R EE M, B WU 1R R, BRI T HAR T A SR 227 S 7T LATHR
TEBAEYESRERNZIETE, 5 DRBAEY Y BB A ESE, MHEA G E DR F B, BT RX
TN HBARRER  HHR L TR I R FRNEREFTEENE X,

KRR HHH HHRL T, YD R IR
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Abstract: Mikania micrantha H. B. K. ( Asteraceae) seriously invading South China has been received considerable
attention of ecologists and environmental scientists. The vine Cuscuta campestris Yuncker which is able to parasitize M.
micrantha is proposed to be a biological control agent for the invader. This study is aim at assessing influences of M.
micrantha invasion on soil properties of the invaded communities and their modification due to C. campestris parasitizing the
invader. The investigated soil properties were pH value, organic carbon, total nitrogen, organic nitrogen, total phosphorus,
available phosphorus, nitrate nitrogen and ammonium nitrogen content, soil microbial biomass carbon, soil microbial
nitrogen and soil microbial phosphorus, as well as soil enzyme activity. We investigated the soil properties through sampling
in four plots located in Neilingding island, Guangdong Province, China, including those (1) not invaded by M. micrantha
and without C. campestris (Pyy;), (2) invaded by M. micrantha and without C. campestris (Py ), (3) invaded by M.
micrantha and with C. campestris just parasitizing the invader ( Py, ), and (4) invaded by M. micrantha a and with C.
campestris parasitizing the invader for three years (Pry, ).

In Py, pH value, total organic carbon, total nitrogen, organic nitrogen and ammonium nitrogen of the soil all were
significantly greater than in Py,;;. However, soil nitrate nitrogen of Py, was significantly lower than that of Py;. There was no
difference in soil total phosphorus and soil available phosphorus between Py and Py,. The contents of carhon, nitrogen and
phosphorus of the soil microbial biomass as well as the activities of soil acid phorsphorase, soil ureases and soil B-D-
glucosidase in Py, were significantly higher than those of Pyy. In P, , pH value, total organic carbon, total nitrogen,
organic nitrogen and ammonium nitrogen of the soil were significantly lower than those in P, while the total phosphorus,
available phosphorus and nitrate nitrogen of the soil were not affected by C. campestris parasitizing the invader. The
parasitization could also decrease carbon, nitrogen and phosphorus of the soil microbial biomass as well as the activities of
acid phorsphorase, ureases and B-D-glucosidase of the soil. But there was difference of them between Py, and Py. Total
organic carbon, total nitrogen, organic nitrogen and ammonium nitrogen of the soil of Py, were significantly higher than
those of Py, , which were close to those of Py, but different from those of Py;. Soil microbial carbon and soil urease activity
of Py, were significantly higher than those of Py, , while there was no difference in nitrogen, phosphorus of soil microbial
biomass, activities of soil acid phosphorase and soil B-D-glucosidase between Py, and Py, .

From the results, it can be concluded that M. micrantha invasion can alter soil microbial biomass and enzyme activity
of the invaded community, resulting in change of the soil chemical properties. This may be one of the contributors to the
facilitation of its invasion. In addition, the parasitization could disorder the below-ground microbial ecosystem through
altering soil microbial biomass and soil enzyme activity, resulting in change of the soil chemical properties as well. This

helps understand the use of C. campestris in biological controlling of M. micrantha.

Key Words: Mikania micrantha H. B. K. ; Cuscuta campestris Yuncker; soil microbial biomass; soil enzyme activity

TEBUE YRR SRS 2 SIS T AR, a0 TR IR DL . pH AE K 7 DL AR R R
507 T, Ferh AR A B B TR B S R R IR M R I RE RO , EE R B REIN AR R
GHBERESE" o SR AR HEY K , S W MRS R ARk TR KM B, B 23R
FIILWHTE, Vitousek %5 *17E 1987 4F B IR IE i , Shok AR R LU I & 70 T B, AP RIS #E
BB, T AR E R , I A R IR S, AT T IRAEY S HENES RS R, BEEAE
DRGH TR EZHIREAERA , BOREEZ KR 2T RE IR Y A RN LREY SRR AR
ARG ARIER Y,

FEMYREBSRENERERZ — Y, FEMYANE SR RBERTRKINFRS. XTF
FAAYNE AW IR SHE BERE SRR R ST . BRATHFEMYNMESIAES
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RGO , LR s R A M A 1 AR AL TR B B BT S 2006 4F , Bardgett 251 48 7R H 25
AERFRGEPFEAYAEE AN TR L8R, BE0, SRR THFEMAYT A RMYERRERNZT
FIHE SRHRGE

#iH 3§ (Mikania micrantha H. B. K) JR7=rr [Bg 36 , B AT 1Z 78 T 3 JE Y 06 T2 9 KR T K% RS
KBS R TG ZERARE , CRITADNE PRERRX EERTRENRES ", BT
B REEERNEEE, 7R TBUFERA N R E RN, XK H B EENPRE R EIERE , BBis %R
2 RIRFHURB B L2 BBk Al B R Eeao it . A B3 B B2 2 T ( Cuscuta campestris
Yunker) 7] LAFFA 3K H 35 , BB SR H 261 22 L BOL IR R 00K 2, (K H 36 AR B R AR
3E, E T A FRE R 2

B 3 AR anfrei s AR B IR Uitk B R L TR A H A R 18
HAL R B IR R XN R R . ACHEB AT TRHBARKB RENFTEH
T3 4 BIEN LR R B YR O H 3R AREE , QBB AR, OHBFEL TRIFE
W H A REVE, MO B2 T34 3a WK H B AREE , BRI EMY BSR4 T etk H %
B AT B, RS MSRE Y BREMARAES RAEBENE X,

1 HR5FZ

B B8 T 2006 4F 2 AR B ARG WAET 5 BARIPIX (N 22°24' ~22°26',E 113°47' ~113°49') , %5
RERAE ERDEREN ERES , RERUIERE v E, FOERENERE . ERHSMHEELTHE
KIFOERIRE 4 MM HBRABRRE(WU 3% ) M HBAREE (W EBE)  AFRL FRFERN
HBAREIE(TW1 #%) ; AR 2 FHE 3a WA H B ARRE(TW3 #7% ), WU +..W 81 TW1 £ 3
AL T ZEREVE UL P ML ( Macaranga tanarius) 3 TW3 0 31 ) 3 2L REVE (0 S0 2 A5 # i ( Microcos
paniculata) FMASE/NEAR ,, HEF L FRBEE L 30% , FiAEKE 2R, 4 MR TSR0, B8 7
138, EENEEBEYIRE 3 N/ MET , B T S U R TIBURE , BEDLIEELS &, B R0 ~ 15em 2
(HA7EW L. TW1 271 TW3 LBEEN, AR H SR ARE R, ZBRBEERRALRR L) WIREH.
HatHEFENERXT, BRE A YR, B0, DAL - g B AR SR 2 B HE R R AR T
—20°C k48, BUH B 4°CIRE 1 AE AT HEMEmEYBREBNIE"

1.1 b e

TIEA VR AR B SMIPIE N E ; 1382 H,S0,f1 HCIOWHL)E , R AA3 E M 34k 4
(&= Bran Luebbe 22 H] ) fll i€ 2F 2% ; B 10g 13TIA 50ml 2mol/L KC1 12 42)5 , 5Kk F AA3 HE R NL#
3BT E FARE ; B 10g L3I A 50ml #F1 Ca,S0, BAR)T , R AA3 HEM Sk T N E AR B
PLECH BEME SRS B 5g 1IN A 100ml 0. Smol/L NaHCO, 1842 /5 , 3R AA3 LR ahib2: 4y
PS80 B 10g H3TINA S0ml Z848 K , R Ak E pH, BRINEEE 3 Ko
1.2 ety s

TIEBAEYEYE RS RBRBGENE, ST EEENE 3 K, BREHK 24 h,

1.2.1 3R YA Bl &

Be iy, B0 10 g(IFTERER),3MRAFHEZR 24 b, 5 3 1 AEZE, A 50 ml 0.5 mol/L
K,SO, 757 12 13 , A H H A5 TOC-V oy A PUBK B 437 (00 e A Pk, B LR B L
KA DU B 22, BR DA 2R %0 0. 45 IS HIERUEYAE W B IR
1.2.2 +EHAYAEERNE

Be iy, B0 10 g(IFTERER),3MRAFHEZR 24 b, 5 3 1 AEZE, A 50 ml 0.5 mol/L
K,SO, 75 R #2138 , B 20 ml B4RW , R AR MBR A R SRR AL , R AA3 H 80 sh b2 o A & BA
T8, ERTEARER DIERBMANEEZZ, RU B RE0.45 A LIEMEYEYER.
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1.2.3  TIEHAEYEYERRNE

ey, B85 g(HTER®R),3 M RAKTEHR 24 h, 75 3 HAEZHK, A 100 ml 0.5 mol/L
NaHCO, W2 #8148, FI A AA3 e shib = atr e THBs & &, [Red RSB E: (K, HPO, ) i
T E B SR BUE S 2R, DL ZE T AR AR MR BN B € (H 2 2P R E SRR G, B D # &
$70.4 A5 LI YIAE VI BB
1.3 TIEEERE M e
1.3.1 BERMBERREE(EC 3.1.3.2) IEHMIE

Blg RTLBHERMS, MA 0.25 ml B2, 3R 15 min, iTA 1 ml BREEBEEREEIRY) (T RE AR BERR —
VR, BINA 4 ml MUB 220p% ,37 CIBE 1 h, HHIA 1 ml 0.5 mol/L CaCL %, 0.8 ml 0.5 mol/L NaOH
VW, BN 90 ml BUZEAK , FE 4R TE , U8, WZE 410 nm G, DURIIIRYIE WO X IR . HIE LA /et
I EXTEEER B ER AR . XTI E R B (pg/ml) HERERNZR, B EIHEZ N y = 0. 0883~ -
0. 0068 (r=0.9998) ,
1.3.2 JREG(EC 3.5.1.5) FEHEMMIE

B1g NF1E 10 ml A2, A 0. 15 ml FZE R 15 min, JNA 10% R K 0.5 ml, FrEEFRE K
(pH 6.7)2 ml, R , ERET,37CHEF 24 h; LB A 38 CHKBRBRZZE, U8 ; BB 1 ml 2 50 ml
ZAEMEH, N 10 ml Z818K 4 ml RBRNEW IBA, FIA 3 ml (REPRGIEW IBA , 7 1E 20 min, B, EE,
Mg 578 nm P, AW AR, HiEH DS/ a7 RS SANBEE R, U(NH,),S0,
(pg/ml) fil EFRHER 2, /R B EZ v =0. 0028x —0. 0006 (r=0.9996)
1.3.3 B-D-EZEMETRE(EC 3.2.1.21) HHHNIE

B lg AT BB HES, A 0.25 ml FHE, #E# 15 min, A 4 ml MUB 2% (pH6.0) ,1 ml 0. 05
mol/L JEYITETR (W EA-B-D- A& ) ,#85,37CIHF 1h, HMA 1 ml 0.5 mol/L CaCLL¥5%, 4 ml 0.1
mol/L THAM S p¥% (pH =12) , FE40 3R %%, oL U8 , M€ 410 nm TG, DORIRMIE B R, HiEHUE
INE T A P XS R R GRS . AR B (ng/ml) fil @A 22, 1B HIH HZ N v =0. 108 +
0. 1432 (r=0.9998) ,
1.4 FaEath

PR R A%+ pniEETE AR AR . R SPSS 13. 0 3 & 7 2 4317 (One way ANOVA) X LA |
BRI TRE A 22 70 BE MR, ] Pearson MR RS T PN EBZ A AR, 552570, NIRA
Turkey’ s HSD Frik 7 2 & WKL, 3  Z AT, WK A Dunett’ s T3 #4172 H KIS,
2 ZREHSW
2.1 HHHEZTFHFEXNEHEA R T ERAPS BT

4 ANFEHLE) HIRAE MR INR 1 s, 5 WU #5548 1, W #9589 148 pH . G PR 2R A IAME
DAMTEBENS AR TEBERMN, M BN ARBELER , KUK H B AR B EE+
BERSREE. 5 WHEMIL, TWI1 #3555 138 pH H. G0 . 2R A NAFNESESERM, M LES
B A RBENESALER, X B HEE2 FHET D MR HIBRASHREE; B0, 5 WU #EH
o, TW1 #E75 LIEA VIR S AN EAREA BERR, L1 E2R AVANBEA S, T pH H. 2B 5A K
BNEER, XKW, HHFEL FAHENRH B ABRNEE SRZHE B ARWEE N, £ T ERAH T E
HEA—ENER. 5 TWI1 BEEMI, TW3 B#EN T EANKR. 2B ANENERANSEREAS, W
188 pH {E . &8 ARSI ALER, SRV BB R L T A H 2 e S v ad axd H T i g iy 158
A S EEWE K,
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Table 1 Soil chemical characteristics in the four plots

b Plot WU w TW1 TW3

pH {E pH value 5.593 £0.015a 6.046 £0.014b 5.634 £0.021a 5.577 £0.014a
A PLBK Organic carbon (g/kg) 29.512 +0. 680a 35.937 £0.864b 27.225 +1.147¢ 35.719 +£0.499b
4% Total nitrogen (g/kg) 0.800 +0. 046a 2.449 10.130b 1.836 £0.011c 2.356 +0.088b
A PLA Organic nitrogen (g/kg) 0.722 +£0.048a 2.383 10.129b 1.793 £0.011c 2.304 £0.089b
4% Total phosphorus( g/kg) 0.277 £0.050a 0.258 £0.040a 0.330 £0.021a 0.285 £0.010a

A 3B Available phosphorus (g/kg)
FEZ5 4, Nitrate nitrogen (g/kg) 0.033 +0.003a
K7 #, Ammonium nitrogen (g/kg) 0.043 £0.001a

0.056 +0.002a

0.063 +£0.005a
0.015 £0.002b
0.051 £0. 000b

0.062 +0. 009a
0.018 +£0.001b
0.024 +0. 000c

0.068 +0.000a
0.012 +£0.002b
0.040 £0.001a

Fl—HGAR/PNEFRFERES BEH®ER, a=0.05 Different letters (low case) within columns indicate the significant different at 0. 05 level

2.2 HEFRL TIP3 ARM T E A YA Y B i AP RN

4 R T RBUE Y AEY B IE 1 iR, 5 WU 350 -
TEEAHLE, W R DR YA Y B SRR BB & 1Y
=, A RH AR T LA B3R TR A Y A Y &
WRBE, 5 WHEM L, TWL 3 L EMEYAEYE
BRRBEREE TR, (B5 WU BE TR YA Y B ik
RBEZ RN BEEESR, B HER L THETLH

WU
b W
= TWI
TW3

300 |~ b

[

93

(=]
T

200

100 |~

B Y B (mgkg ' DW)
2
I

BHUE + RE YA MR R, TW3 BEV K TN
MBS W L AAFEBERER B U kmmn ki pYre)
TW1 RS WU B 3000 H, 3 1 ek bomasC  biomasN  bioma?

YrEnk B M, R B 5 42 735 A I TR AT LB B
WA R TR YA YR ES TW1 B M,
TW3 BE T RMEYAEYBERBEABERESR, B
™ BB 22 735 A ) 3 A Y AR Y B R BRI
HBHH, 4 MHBEMEDEYERSHRZRIRSA
BB E AR (R 2) , AV RS EYRABEZ HA
FAE BE WK, X5 Wang ZIRTER b E AR BB AR AMRLEN S RA B Mk E Y%
5EAVRE SR T ERBE AR, MEYEYERS SR TBFEZENMAX, RABMEYEY BIKEE
B AR 7R HIRAE R/, T Yrx RBER) B 15 1E F ERBUR T HIRMAEY A G A Y&, 7T RS Lok i
9 -+ BT L M B Tk e B B e 1

®2 TENEYVEYERABSEZ ARSI EGABRSEZ HAAXE

Table 2 Correlations between soil microbial biomass C, N and P and soil organic carbon, soil N and soil P

B 1 4R E A Y Bk ARk
Fig. 1 Soil microbial biomass carbon, nitrogen and phosphorus in
four plots
ARNEFHRRREBE.ER, @ =0.05 Different letters

(low case) indicate the significant different at 0. 05 level

LY RN EYRP £YRC BP BN BAEK
Biomass N Biomass P Biomass C Total P Total N Total organic carbon
ét%i N - 0.892 ** 0.387 -0.276 0.347 0.445
Biomass N
ét%i P - - 0.516 -0.140 0.585° 0.503
Biomass P
o
LR - - - ~0.067 0.799 " 0.853°"
Biomass C

* B BE MK correlation is significant at 0. 05 level, * * B B FE{EATR correlation is very significant at 0. 01 level
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2.3 HEFRLZTXIFH AR T REHE K R0
T BE M4 AR 3 AR IS0 IE 2 BTR

5 WU BEEAH B AR , W B T 56 SR B A1 gy o
B-D-AAISE IR 1 B M, TR PEB BB © % a Tws
Bk, 55 W BH L, MBS TR, TV B |
LA BD- MBS B G R %

PRI TR B, REK MBS L T NN 2 -
ORI TW3 RE 00 RO BRI b B RN, 2 = =S
F W R TR BD- BT anemn o e
YA IUH I B L B ML T A I T At st D -Glooids

B S 3 50 2E - 398 IR A, T N PR M R R R K. B-D-7 B2 4R
GRS AR R, HXHAH BN 3 RS e Fig. 2 Soil cagme aeiity i foue plots

Z IR RA BEEMAR, BRERRIET S L BEME RAINS*8ERAHBEMER, «=0.05 Different letters
Y B R R AE BB AR 2 REIEME 5% (low case) indicate the significant different at 0. 05 level

YA YRR SHZ RIF7E BE WA, B-D- BB T e

EESHMAEYEYER SR INFADERMER(FRS) . HEMFEORET LB 3y YA Y 40
B 53 A B HBR AR B 7 i 4, HE 2 B 2RI S R

F3 THEBEEESTRREDENRS FHHEXE

Table3 Correlations between soil enzyme activity and soil microbial biomass C, N , P

BRIEDRERES JRES B-D- AN E HAEMEN HEMEP HEE C
Acid phosphatase Urease B-D-glucosidase Biomass N Biomass P Biomass C
BRI TRERES . . -
Acid phosphatase - 0.289 0.572 0.704 0.687 0.754
JRES Urease - - 0.387 -0.130 0.027 0.803 **
B-D-REEH R - - - 0. 564 0.781°" 0.715°*

B-D-glucosidase
* B BE MK correlation is significant at 0. 05 level, * * B B FE{EATR correlation is very significant at 0. 01 level

3 i
3.1 FaH AR TR R T A R P BRI

B SR, FEH B AR LR 14 pH A AR A, BX L EBE A B, SR A B
3% pH Bk R KB FE I R AR BB D, IS0 A B e 3 A, i,
Koutika 2" MR EBE K—##H I (Solidago gigantean) , BEFRA (BKW 2 ) ( Prunus serotina ) F1 [E# ( Fallopia
japonica ) H) A RIS BB HUBRIE AN ; Scon 251 ZEHTTG 2 AL 2 B8 A B A 28 R AT R 9 Bl i
KB, V26 SR AR Y (Hieracium spp. ) ARH) T8 BE &8 BEIIN; Hawkes 251 A1 A1 32 42 5006 & BAP R
ABHEYTLMESEN SR, FERESEAN SR, XBHE5EIMELEREF, 2HRERREHHA
R B LR YA Y B B AR S &, SR TS, MR EROEREARHEY TR
B : Saggar 27 HAR T A BHIT 22 W SMAB YIS LA ( Hieracium pilosella) 5+ 2 M YIBEE T3P RUEY)
IR, RBVS KA BERN T L RBEW I EY R, Caldwell ™ & B4 L Cytisus scoparius) A
T LR + R B PARA S 3k 123% , 3285 B-D- MBS HBEIE 13k 84% o Shen %™ R BIA B /)N
( Berberis thunbergii) F15547 ( Microstegium vimineum) W] L4215 + SRR P BE ARG . JRBE X2 B-D- B & H IS M,

ABHEYIFEA RN TR BUE F R 5OR YIS RIS A 7 ) S Y B UUE A\ REYEA T IER
REYNHEE RERABYNSBEREAREYRA T RORASBYESFE LSS, #HHE
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ARREAI e AR A KR, BT R, BN ¢ — b — SR AR T A AR 3, B
AERHEYR, RTHRHHREDRIBITAR WARE , B 5EE S, S H R B BEE S h g E
F 3R, TBRZER R R . b, B H BREYNEE SRETRES AR HEAVRN T RS
RREERE, HRAMENEES HEENTEREANREAHEE X, Christian Al Wilson™ Ak
B (Agropyron cristatum (Linn. ) Gaertn. ) AR, B THRRAEYRMT 13558, A T ESREAR
WA BRE, FSEHARBIRRTERE TR, MHBRARBNRA BEER, 8T T4E
HAER, Bk, @R AERA RN BRER, SRARM T ERARRNER. 750 HHHRA LB
YIRS T A BRI Bl o R — TR Y5, 7T LOE I RO SR MR R R Sl A B R v i,
AT A Y o RO A T B, AT 1 3B SRR BN RE U , B R 518 LAk -2 e P Y
25, AROWIERBEEA NSRS 5 H B I RS R R LS B A RS,
Wi % T B B AR SRR AT T IR — R A A RS+ 5 pH {8 BER . B AR S A
SRRERYM, TR, FaB%™ PR BA G Y %2505 2 (Ageratina adenophora ) T L U8
TEBUE YRR DR TR EIR, TR ZRE 2 B SR R, BET AR R A R R AT IR, BRHBAR
BERRTREMEYE XS, R REE A, B R, X BT RRRAH A RLEIH—
#aro
3.2 HERLTHFENBHHA R R IR YRR

ABF B B B2 22 77 A T LUBA B e i H 26 A R MR 13K pH (B 1R E, Xt H EBERI R A
HA B, 4o T B S R Sl WA T B B R B A, (B R IR S R AR R RE —E
HZF, XURSFEMYNTERRREBRIKISFIER. BHFRLTAERETIECEMHEM, REBELHR
PRI AR FRAY . FEF AN A A A R R AR R SR 2 MR, N R IR B K
a5, A RBRL T HREE R, FERCH R A A E R @A XA YR g s A . Hart
Stark ™! & B+ b B9 B WIREE W SHEIIRTE S ik NH, M1 NO; . RBP4 T4 4)5, BRI NO; A1
NH, #ERIR, T SHEYAR RS N IR, BB e YRR TR,

AR R IR LT HF A 3a FAH A RME) TR BB VR 2R AIANATREEEXTF
A BB, AP 2R ARSI I H BARLHKF, SRARMZAIGFER BRIZS; R
A YA Y B R B BRI BEIAA B-D- A A H EHE R UA N B , B Y 4 Y B oA IREE S B E TS,
BEBHBHIHARM, FEEFEMNBNER AHBEHERLTAETXBHK, RENFE DS E
ZF 3, Bardgett % YN A YT LUE A U R REE WA S+ SO VT VR RO RS B R 3 T e
HOTE Y, IR 30 T3040 Lt . £ F MY B 2B RN BAEWED . RS B
RUHEFRLTHER HHBEHTEREE T SRR RBERM AT E TR, MEMARHENER,
BRH LR T, BRFAMYAEYRENT EAEYRERBRLT ™, S8 E Z + %Y
BEW L, ERATFREIFHE L 30% 9 MEF R 2 TR %, FRrERIIBIER , HIL 82 s 0w B A3
8. 575, FEAEYANE ER B K IE R, Gk mes, B FEmY S L EEFERAELH
BRI NA P W HEEERE 2 ~4 £, BRELTHFEFEWEE LIROREY
IR R R A, BB SRR D o R R R A HO TR, Barrdgen % R 3L
HRER A5 A Y/ )Mok W 5 (Rhinanthus minor) BT R ARHE YRR bR A= 33058 , 6 L SN 0 B A X
TRERENAEYER RN T AR TEG TR, ATTUIRRRESRENEFR MBS, RERLTH
g, TLANBH 2 RICE ZHE SR YR, B T R BEFEIN, T T L RMEY AT RER ISP,
(7 i} T 26 22 17 AR o ] DA IR o W B SR B SR, AT 5 | SRR W AR W B 3 , TS P R 3, T
BRA N Tk TR R A
4 4Hig

BcH 25 AR AT LUE S HIRE Y R R 55 B2E 1R R IR A W A Y BB Rk, B R 1,
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W SR YT RE OB FRE R, B R, WA U T B B, WA R B9 A I, IR AR . i
B2 T3 A T LGS A1 ERH RO B IK 7 5508, R A B B T I, TIRBAEY A YR &
RBET I SR T BE TRHERZ TRENKESR 2, WTLESREY BE R LRMEDEYE
B, B SR A Y S RE R B TR RS, AT R iR 3 T S Btk SR 52 BE. BEFR L T H ARG, LEAA
2R ANRAHESREF AR, TRBMEYEYBBRERA K, T T RBAE Y 4 Y& Rk XM B
TH, SRARTEONEIE

HEf % 2 T HFERT W UK 1RBEY S-S ThER, A M AT AR AR, MR AR 1
FMRPIFRIEFERELTH
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