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Abstract: The global climate warming is affecting ecosystems, especially endangered plant species whose distribution is
mostly restricted to few areas. Arbuscular mycorrhizal fungi ( AMF) form symbiotic associations with many plant species,
supplying mineral nutrients to their host plants. Sinocalycanthus chinensis is a national second—class protected plant species,
distributed in only a few areas in Zhejiang and Anhui provinces in China. Preliminary investigation has revealed higher
infection rate of natural populations of S. chinensis by AMF. The role of AMF in S. chinensis under global warming has

remained unknown. To reveal the effects of AMF on S. chinensis under the conditions of global climate warming, the pot
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experiment was conducted with one—year—old S. chinensis seedlings inoculated with AMF (inoculation of rhizosphere soil at
a rate of 5%, v/v; soil without AMF was used as control) and temperature increase was simulated by an electric radiant
infrared heater (+ 2°C measured around the leaves; normal temperature was used as control ). Growth rate, morphogenesis,
photosynthetic physiological characteristics, antioxidant activities, membrane lipid peroxide level, nutrient content of S.
chinensis seedlings were compared under four treatments; AMF, simulated warming ( SW), both AMF inoculation and
simulated warming ( AMF + SW) , and control ( CK). The results showed that; (1) AMF inoculation had a significant
positive effect on plant height and average root diameter, and a negative effect on the width —to—length ratio of mature
leaves, total root length, total number of root tips, special root length ( root length/root hiomass) , and special root surface
area (oot surface area/root biomass). Double —factor variance analysis showed that the average root diameter and total
number of root tips was significantly correlated with AMF and SW. This showed that symbiotic association between AMF and
S. chinensis may modify the nutrient absorption strategy of S. chinensis through modification in root morphology. (2) The
diurnal change in net photosynthetic rate (P, ) of leaves in S. chinensis seedlings under AMF + SW treatment had a typical
bimodal curve that was determinately regulated by stomatal conductance. AMF affected significantly the daily mean P . After
fitting the photosynthesis light response using modified models of rectangular hyperbola, we found that P in plants with
AMF + SW and AMF treatments were distinctly higher than that of CK when light intensity was more than 50 pmol m™ s™".
The double—factor variance analysis showed that AMF significantly affected the daily mean P, maximum net photosynthetic
rate, light saturation point (LSP), and dark respiration rate, whereas SW had a significant effect on LSP. Fitting of the
CO, response by using modified models of rectangular hyperbola revealed that P, in plants under AMF + SW and AMF
treatments was significantly higher than that in the CK with increasing the concentration of CO,. Initial carboxylation
efficiency under AMF + SW treatment and photosynthetic capacity under AMF treatment were significantly higher than that
of the CK. The CO, compensation point after the treatment by AMF + SW or AMF was significantly lower than that of the
CK. (3) The content of soluble sugars in leaves after the treatment with AMF was significantly higher than that in other
treatments. The content of soluble proteins in leaves of plants treated with AMF + SW or AMF was distinctly higher than that
of the CK. The double—factor variance analysis showed that SW and AMF + SW interaction had significant effect on the
content of soluble sugars in leaves, and both AMF and SW had significant effect on the content of soluble proteins in leaves.
The results provided the theoretical foundation for conservation and artificial cultivation of S. chinensis under conditions of

global climate change.

Key Words: Sinocalycanthus chinensis; simulated global warming; arbuscular mycorrhizal fungi; growth;

photosynthetic physiology
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F 5% EFANR AR L3965 95%FE TR (AR ) TRAIEFEHCY . ARl AMF ARFEIZR I 5% (ARFLEL ) $22 6k
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Table 1 Effects of arbuscular mycorrhizal fungi inoculation on the growth of Sinocalycanthus chinensis seedlings under simulated warming

o . . o TH- e B 1 5/ - Iy 1 He e 1
A Vi /om 4%/ A fi%iuﬁ : J:%E Lt *ﬁi%il[ﬁ

- . . - . Leaf biomass/ Stem biomass/ Root biomass/
3 Treatment Plant height Basal diameter Total biomass . . .

total biomass total biomass total biomass

AMF+SW 14.56+0.69a 0.33+0.02a 0.61+0.08a 0.45£0.03a 0.23+0.02ab 0.32+0.02a
AMF 13.36+0.57a 0.34£0.01a 0.58+0.06a 0.45+0.04a 0.28+0.02a 0.31+0.03a
SW 11.06+0.38b 0.34£0.01a 0.63+0.08a 0.41£0.04a 0.25+0.02ab 0.33+0.03a
CK 11.04+0.31b 0.31+0.01a 0.57+0.04a 0.44+0.03a 0.22+0.01b 0.34+0.03a
F
AMF 30.665 " 0.670 0.014 0.113 0.444 0.809
SW 1.334 0.411 0.447 0.006 <0.001 0.008
AMF xSW 1.283 1.427 0.005 0.625 4.082" 0.124

AMF : TR IR AR ELIE Arbuscular Mycorrhizal Fungi;SW:*ﬁ*U\iiﬁ Simulated Warming;AMF+SW;Eﬂf%§ﬂﬂ AMF XA SR S YE
R, FISVEE AR/ NG FRFRR R R AR B E 2R (P < 0.05), *Fn P <0.05; &R P <001
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2.1.2 BRI IR S T HERD AMF Xt 52 i M4 i i Ao 25 i 5

FH 3 2 A, AMF+SW Ab3BZ 4 N BG4l i it 80 2 T SW AR, 5 CK AHLE , AMF Ab 38 i
SR EE Y 18.48% , H SR H B RIAT, CK ALBRAY M 58 K L L AMF &5 H 16.36% , AMF+SW 4b 3 ()
SR B R R SE R MR P R T CK ERA B B R, IR E T 2204
FH (3R 2) . AMF XSS M4 0 56 4K LA S B 5
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Effects of arbuscular mycorrhizal fungi inoculation on the leaf morphology of Sirocalycanthus chinensis seedlings under

opA |
Table 2

simulated warming

Total leaf number Total leaf area breadth ]en‘;th perimeter Breadth/length
AMF+SW 7.22+0.57a 118.19+10.57a 3.75£0.24a 6.38+0.29ab 16.4420.94a 0.59+0.01a
AMF 6.33+0.50ab 108.53+9.64a 3.63+0.22a 6.86+0.41a 17.22+1.05a 0.55+0.02a
SW 5.56+0.53b 97.29+7.82a 3.96+0.20a 6.51+0.39ab 17.45+0.94a 0.63+0.05a
CK 6.44+0.44ab 96.25+6.75a 3.61+0.11a 5.79+0.33b 15.84+0.65a 0.64+0.04a
F
AMF 1.942 2.740 0.220 1.757 0.049 4.459"
SW 0.006 0.659 1.351 0.061 0.172 0.197
AMF xSW 3.103 0.482 0.295 2.784 1.706 0.350

BN B AR ER , RS AR RNG AR R AR B AR B 257 (P < 0.05) ; * Fm P < 0.05; ** FR P <0.01

2.1.3 AR A R RERD AMF X S SRR 1 MR 2R T A5 A A R i)

FH 3R 3 AL 4500 AMF 1 20 T E AR RIEAS . CK AR R SR SRR A AR AL T
HE I AR 22 1 AR5 501 He AMF AR 35 47.63% 21.79% 122.47% 46.74% 17.35% , il AMF 4 3 it M3 S 24 B
ML CK % 12.36%, H AMF AbBRAY BAR K RFHES RABBMIRKS CK fFEREER, 5 CK
FHLE , SW Ak 3 I 2 BEAIR T I 5 M 401 v A AR 2R B850, W B8 R Y o R 5, 5 AMF 2500, AMF+SW Zb 3

A AR R A 40 VAR B AR N 3 AR SR B, WU 3R 7 22 70 Tt 3 T (3R 3) - AMF X SR K ARAF
Py EAR AR B ORISR AR i AU A7 AE 50 . H AMF 5 SW GRS 2 BLAS FIAR IR SR 52 i A7
TERFE L HA M, SW MR R EASHE T B

Table 3

simulated warming

®3 EHUERFHTEMAREREANEBEHERAEALS

Effects of arbuscular mycorrhizal fungi inoculation on the root morphology of Sinocalycanthus chinensis seedlings under

S

. . . . . HeAR SR H
fbsm BAREK/em BREER/cm?  BRAR/em® BB EHA/mm RIS B HAMRK/ (m/g) B (/)
Total root Total root Total root Average root Total root tip Special root % _m &
Treatment . Rk Special root
length surface area volume diameter number length

surface area
AMF+SW 118.60+18.03ab 37.28+5.52a 0.94+0.14a 1.00+0.03b 183.00+46.72b 6.24+0.30ab 194.62+6.79a
AMF 105.16+15.44b 35.62+4.41a 0.98+0.12a 1.11+0.05a 126.56+17.67b 5.67+0.53b 196.04+12.70a
SW 142.53+17.07ab 42.12+4.38a 0.99+0.09a 0.96+0.03bc 164.78+31.53b 7.35£0.79ab 218.35+19.01a
CK 155.25+8.25a 43.38+2.48a 0.97+0.07a 0.89+0.02¢ 281.56+29.11a 8.32+0.61a 230.06+13.24a
F
AMF 7.338" 2.767 0.139 15918~ 4.623* 10.119*" 4.423 =
SW 0.082 0.071 0.003 0.641 0.598 0.109 0.229
AMF xSW 1.270 0.308 0.013 8.413*" 7.241" 1.684 0.140

BAE R AR UER , RFVEBIEARRNG F R s R R BRI A BE 225 (P < 0.05), * /R P < 0.05; " F/R P <0.01
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Fig.1 Effects of arbuscular mycorrhizal fungi inoculation on the diurnal variations of net photosynthetic rate, stomatal conductance,

intercellular CO, concentration and transpiration rate in the leaves of Sinocalycanthus chinensis seedlings under simulated warming
AMF ( Arbuscular Mycorrhizal Fungi) FERISIMAR FAR B A s SW( Simulated Warming) FRFEIIE IR s AMF+SW F/RBEAS I AMF AR L85
Pl b Sl P Y fE i afi e

2.2.2 AR AR R RN AME X 520 AR 40 1 e 107 A 5

FHEL A AU AE TE ARG AN [FI AL B 25 14 T Mg 4 damm B & & 3, A RO B (£ 5) . Bl 2 7]
A AL IS N B ML P Y S RO A A R S e RS AR R B A 2 B A T R
P Hd OEEASERSTRT 50 pmol m™ s, AMF+SW Fl AMF ZbBEE) P BT CK,HE S SW 4b 3
AFEREZES . SRR 2P R SEEARERS KT 50 pmol m™ s™ B, AMF X} & B g4t it F i)
P A B T SW X P E N, H AMF 5 SW 7E& 6 A SRS 5 T X PR ASAFAE .35 1
EHAEH

MFE S FTLIE AT CK AH EE, AMF+SW AbBRAS 0] i 5 T30 (o) B KL G HR (P, ) LM
(LCP) JGARFN S (LSP ) FIRE WP W 3 (R,) 43 I¥E N T 23.21% ,68.22% 17.16% ,32.63% Fll 47.63% , H. i
P IR MZESEE, AMF AbHE 5 AMF+SW ARBREE AL, &0 i 2804 T CK, Hd P F R (Y22
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S, SWAAHMAOCESEERRHRT CK A RE SR . WHERTTZ/ RV (K 5) . AMF 2 H%)
SLSHEA T B B A (P, ) BRI I8 IR 225K 0 LSP # R, 5200 G5 1) 1 35K F- . SW 4k 2
DO E A1 A LSP A7 5520

R4 BB SM TR AR E R EN B4 &S S MM

Table 4 Effects of arbuscular mycorrhizal fungi inoculation on the photosynthetic parameters of Sinocalycanthus chinensis seedlings under

simulated warming

A3 HHLaEE(P,) HIRALRIE(G,) H XM fe] CO, M (C)) H 57 3% (T,)
Treatment Daily mean net Daily mean stomatal Daily mean intercellular Daily mean transpiration
photosynthetic rate conductance CO, concentration rate
/ (umol m™2 s7) /(mmol m™2 s7") /(wmol mol™") /(mmol m™? s7")
AMF+SW 1.513+0.090a 0.036+0.008a 296.907+19.433a 1.407+0.274a
AMF 1.334+0.064ab 0.029+0.002a 310.259+6.373a 1.231+0.075a
SW 1.189+0.091b 0.032+0.007a 318.640+10.749a 1.311+0.282a
CK 1.242+0.107ab 0.023+0.005a 279.943+11.457a 0.911+0.182a
F{H (F value)
AMF 5.447" 0.749 0.111 0.895
SW 0.499 1.880 0.966 1.721
AMF xSW 1.690 0.030 4.074 0.260

Kol F I bR | [E 50 E AR /NG TR s AN [ b B R 777 i 22 5 (P < 0.05) ; # F/R P < 0.05; ** F/m P < 0.01

F5 EEUGEREGTEMARRRERXBEEIEE LM SEK M
Table 5 Effects of arbuscular mycorrhizal fungi inoculation on the light response parameters of Sinocalycanthus chinensis seedlings under

simulated warming

SYNES e

, . e SeAMER (LCP) SR (LSP) W IFIRE (R)

IR TR (0) B (P ) bt commoneat ot st L WERB(RY
AbyE . nghl compensation nght saturation Dark respiration

Initial quantum Maximum net . . Determination
Treatment ficiency hotosynthesis rate/ point / point / rate/ oy
hiaency proTosyt e51i;a eﬁ] (pmol COxm™xs™")  (pmol COxm™xs™")  (umol COxm™2xs™") coflicient
(pmol CO,Xm™"Xs™")

AMF+SW 0.069+0.005a 3.213£0.147a 7.769+0.406a 933.297+34.179a 0.468+0.004a 0.997+0.001a
AMF 0.079+0.010a 3.312+0.248a 6.487+1.410a 790.917+30.207a 0.435+0.029a 0.997+0.001a
SW 0.071+0.006a 2.582+0.256ah 6.458+0.944a 801.554+4.122a 0.396+0.041ab 0.993+0.004a
CK 0.056+0.008a 1.910+0.444h 6.631+0.461a 703.682+80.852a 0.317+0.040b 0.990+0.003a
F
AMF 1.903 11.940 *~ 0.417 5.553* 8.849 " 4.792
SW 0.108 0.948 0.377 6.685 " 3.078 0.164
AMF xSW 3.009 1.713 0.650 0.229 0.524 0.475

BAR N TIE AR, RSB A R NG FRROR AR BN B E 2T (P < 0.05); # R P < 0.05; %R P < 0.01

2.2.3 AR SR AN AMF X BEHEL T CO, MR R K5

X S AL I e CO, M R FH LA U A IE RS AL R 0, LG RO AF (R 6) . W 3 FioR, BiE
JalE] CO,MEERIE I, P BEZ 30, 5 CK AHEL, 2 AEE CO, ¥ E K TF 100 pmol CO, mol™ i}, AMF+SW 5
AMF AbHRAEAS M) CO MBS Y PR E & T CKo AR I 208K, AMF 724 3] CO, vk B2 AR 3R 25
TR P EA BRI 1 SW ANEE R 5 AMF 938 BAERITEA IR COLMREE T X P AEAE B35 m, ih
6 M, 5 CKAHLL, AMF+SW A BEAYHI LR RIS (o) FOEERETT (A, 7301350 T 80.00% Fil 37.44%,
CO, #ME S FEAR T 29.18% ; AMF Ab3fY A, L CK & 45.58% , CO, #ME2 AT L CK Ik 24.20% , AS[R] b 2]
TARIAEIE] COMKEE (C,,, ) FIOCRFI A (R ) AFAE R 225, U] AMF+SW 1 AMF A FR7EEHRAY CO,
T RPRTHEA TG T R R R AN R AL 35 ] ST I R AT 3 22 5, R i T R A R AR T
MR ZE T 2257 Hr R (3£ 6) - AMF X R B4 CO, #ME S HAT W e 2552 0, 1T SW X IS4 CO, m 1

http ; //www.ecologica.cn



8 SR 36 &
(e S e AIRORNTE 8

4 -
~ 1 e aMFsw
T, A 10 o AMF
b o 3t o o I v SW
%‘5_:’ T T 3 T ig g | 2 CK
O Y = S .2
o I r b5
=2 2 T T %é’ 6 L
£ E I EE
ENA L 52
N} =2 4|
®E 1t % 2
2E o AMF+SW v SW HE o,
a2 o AMF a CK oz
R o . M R ok

200 400 600 800 1000 1200 1400 1600 1800 2000 _, [0 2000 400 600 800 1000 1200 1400 1600
HaIRICOMe JiE

o e A R
Photosynthetic active radiation/(umol-m™2-s7")
B2 BHUEIE & o T T A B R B X B 1 40 B S i 7 B 2k
55 u[’]
Fig.2 Effects of arbuscular mycorrhizal fungi inoculation on the
light response curves of leave of Sinocalycanthus chinensis seedlings

under simulated warming
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Fig.3 Effects of arbuscular mycorrhizal fungi inoculation on leave

CO, response curves of Sinocalycanthus chinensis seedlings under

simulated warming
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Table 6 Effects of arbuscular mycorrhizal fungi inoculation on the CO, response parameters of Sirnocalycanthus chinensis seedlings under

simulated warming

P -
AR CO, ,
&S AN (A, ; CO MR . .
IIRRILAC (0 HIE(C) R sk, W RE(R)
o3 Initial carboxylation PhOIOS}thetlc o CO, compensation L T
. . Saturation intercellular ) Photorespiration rate/ Determination
Treatment efficiency/ capacity/ . point/ o i
(mol m2s) (ol CO,m~2s) CO, concentration/ (ol mol ) (pmol CO,m™=s™") cofficient
(pmol mol™")
AMF+SW 0.018+0.003a 10.205+0.498ab  1502.248+217.340a  118.489+7.183a 1.994+0.248a 0.998+0.001a
AMF 0.015+0.001ab 10.809+0.969a 1682.957+113.230a  126.833+4.623ab 1.832+0.117a 0.998+0.001a
SW 0.013+0.003ab 9.933+0.913ab  2133.814+629.708a  161.736+16.767bc 1.919+0.402a 0.993+0.003a
CK 0.010+0.002b 7.425+1.451b 1958.956+313.272a  167.320+14.961¢ 1.46120.190a 0.994+0.003a
F
AMF 4.026 3.236 1.485 12.132** 0.730 3.996
SW 1.587 0.879 0.001 0.336 1.410 0.015
AMF xSW 0.007 2.346 0.228 0.013 0.323 0.029

Bl A R AR, RSVEAR ARG PR FR AR B BE R (P < 0.05); *Fm P <0.05; " FR P<0.01

2.3 BUUHGIR S T RN AME X 52 W A 4 i O 4 Bl 5 PR R R i S A AR B 1) S e

AR IR AT AME X 5 M4 1 (5 37 B SOD . POD il CAT T 1t X BF g ik AL A FE 45 h% MDA ¥ 8 i
FROM(FT) , SR BN Z0M R (K 7) . AMF FI SW Je P 38 H AR X 52 A0 B 0 3P B A I it 481k
(iAo R N
2.4 PR SR N R AMF X SIS AN 1 SR SRR SRR SR 3R AF G B i A

AMF Ah 3 53 ARE I ] 5 M 40 03l L AMF+SW, SW T CK &5 i1 81.72%,35.98% F132.94% , H. AMF+
SW,SW Ml CK Z M| AfEAE R #25 . AMF+SW Hl AMF 4038 fit) 5 A - T 75 M 3 1 20 9l b CK & HY 86.09%
F130.60% , H AMF+SW Ab3f b 255 TH AL, AR ZEJ7 2200k (3% 8) . AMF F1 SW LK # 52 HAEH

X I AR i BRI AN 2, SW NS SRS A I ATV PR R LA 50 H AME R SW X I T B )
WA B RSCEAE M . U AMF F1SW % RS R RTVA PEEE  A S e 2k A R (H I S
ERIA R,
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x7 HEREEBREFGTEMASEHRERNERGHHAPEEENRELISEAERENZE
Table 7  Effects of arbuscular mycorrhizal fungi inoculation on the protection enzyme activity and membrane lipid peroxide level of

Sinocalycanthus chinensis seedlings under simulated warming

hbEg ALY AL SOD WAL YE POD 1AL ARG CAT N MDA
Treatment /U g B E /100 U ¢ "&£ & min™' /100 U g™ ' &£ & min™' / wmol ug ™'
AMF+SW 0.212£0.002a 27.92+2.15a 6.17+0.41a 14.02+1.76a
AMF 0.21+0.01a 31.10£4.96a 4.63+0.36a 14.12£2.21a
SW 0.2120.003a 28.9422.17a 4.80+0.54a 14.37+1.40a
CK 0.21+0.01a 31.105.56a 6.50+0.98a 10.54£0.55a
F

AMF 0.074 0.104 0.061 0.036

SW 0.051 0.252 0.132 3.047

AMF xSW 0.118 0.024 3.093 0.824

BE N I AR E R, RS EHE AR RN SRR AN BN AAE B 257 (P < 0.05); * Fm P < 0.05; ** &R P < 0.01

x8 HEHMEEBERGTEMAEREENEHGEHHEEFRYRRRNHEEENRIENHMN
Table 8 Effects of arbuscular mycorrhizal fungi inoculation on the nutrient accumulation and chlorophyll relative content of Sinocalycanthus

chinensis seedlings under simulated warming

g GRS AR 2 AR XS £ 5
Treatment Soluble sugar /( mg/g 1-H) Soluble protein / (mg/g #F7H ) Chlorophyll relative content
AMF+SW 22.92+4.11b 12.04+0.40a 14.15+1.43a

AMF 41.65+2.86a 8.45+0.63b 14.88+1.74a

SW 30.63+1.38b 8.21+0.76bc 17.27+1.56a

CK 31.33+2.17b 6.47+0.65¢ 14.88+1.28a

F

AMF 0.020 12.582 " 1.025

SW 8.847" 13.638 " 0.291

AMF xSW 6.541" 1.100 1.034

BRI AR R | RSV EHR A RN FEEROR A BN AEE B EZEF (P < 0.05); * FR/R P < 0.05; ** &R P < 0.01
3 itig

BHUUEIR A& TN AMF %) B2 i & AR BRI 5 AME 76 5 5 A 40y v A 4G R b R #E 9VE
BTGy, AMF B 22 EARH/IN (JRBE R 22:20—30 pum, WIBE B 22 . 2—7 pm) B AU J SR R P24 EAR 1Y
FIrZ—, NI AMF GERE A BEF AR R JCEE RS RO 240/ LB oK 7 MR Gy o AN, U AR B 23 i
TGRS AMF B2 T, IR T R 2 P AMF B3 R AN 22 1, AT e s A A
Wi 5T WACRIAE R Horpr AMF X TIRAE A P T R I ok B R T 22 BB BLIR , BER 1 1L
AR P I TR B 22 g 1 R AR SR R TR PRGSO B B A R, I
SR B B[ 7 CO, Y 1,5- A% BB 2 (L Rubisco , LA KRB ATP (W E A oTE . WL, AMF {2
PO AR IRIN Z — AT BEJE AMF X 3 b A7 BR P ICa i sn SRS AERS 37 70 R 73 Wi i 484
A FITOCEERFIA NI R, APPSR AMF 25485 7 E it REot @R P FOLE
RES) A, BT BA BRI ZE R 5P AMF 38 2552 m S FLAT o, 4 Je L DGR s [0 4 5k
& Rt Z i P 5 G 2B —E S MU R A R A 4 i H Y P56 I T 03
IEARSS , Ui I S A e A A R B LLSLBR BN T2 TR0 AMF 38§15 1 R B Afely v i 7 1) LSP, i 42 b
AMF A DL ey S e Al 4w % i C O A RE T . 2 A Al LR ) [ AR AR, 509 R 200 BT SR B RY P, 2
10094 YC IR 2.6 452, DRIk, 33 R RE 1 (3 A A T ST #oBT AR BE . FEAR TR COMRE T, 2
it AMF B P 2455 T CK, T CO,AMERNMIE T CK, BEWIHERT AMF W] REA H] T A HDL & 7 MR R
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AMF {24 5 nl PR A 3R | IFERG IR 254 R I AMF X YA Pl 1 35 1 A0 5200l 3 ] e 1
HAET , AMF X YIESS T FERS A OC . ARBFFERBIERD AMF AU ZE 4R & T =R OOFOt & 3R
P OGRS A, B R T P VERERI AT PR RO A R . AMF FIVSDIG IR X W 35 2 a1k 2
F, TR R A F TS AME 20X PV PR OB 52, D00 AMEF FORBEHUE TR rl i v A A R B
AHBRVE R

BAUI IR A5 T Hefh AMF S 7 2 e iy By poFn P (HJE X AR W B R B 55
M, AR TR S E T X KRR AMF 4 EBR¥EFE ( Glomus etunicatum) J5 WA B, ANEHEE 575 | H6Fh AMF X
FRAY B BE S AR AN, 15T, R AMF 42 m RS AN PR IR B s T e
FHY RN R, PRHEOG A= Py i AR SR A R B 3 10 52 HOUR, AMF S AR S ik f b RO E e
2947 20% BE L5 LA /Y AMF Tl B8 T i T AT 5 448 v 7 AR I R S 3R i 5 77 73 AL ) ) AMF A3 517, AT
WA DU ALR S 2 TR B TR AR O T R AMF BROR 23 4 i B A P, FU T RE ) e 42
XA MU I FE R A A Wi AR R T 2 22 5 A, S b 3 s [ e A P R — N A ERAR
NSEG AL BRBFE BRI E AT 8 D22 B B Ay P A, B M AT A 4—5 A BRI AT B S B
A PR RCR AR IR B

S BAUI IR RN AMF Xt &2 WMl i A O AR IR W52 (HEXR RIE S 5 A &R B A B3
M, WECR B, A AMF X SRR R AR R AR AR AR R ARISEI HA 18 25 1 R R000, , T AR -1 B
PR 2 IERUN, . AMF ARRZK A0 2504 T $eFh AMF X (2 35 FAR T V2 MR YY) Bidens frondosa FIMR 1
S AR 2R 3% i L o TR AMF XHEY Lythrum salicaria 1 Panicum hemitomon WJHR 5 K & N B A 1E %L
S8 1) AER 53 ARG U S BT AMF X L. salicaria POARK AR R EBLBEA Fm ) R, AMF X 32 4l
PR RIE A Yy S0 FE ) 520 S A R AMF Py B2 S 25 AT 0 . AMF X S I ARE R 28 454 1) 52 i 5
AMF HYDIRERE A AT 73, AMF e A AR IR A i RO A WS SR o3, AT 2L AR A X AR R R G AR A
U RIAB RS4RI, He Rl AMF A5 i B AR 4l AR R A J AR ML R 4, (FLJ: , AMF+SW 5 SW AR
RSN E 25 UEWIBAIE R 251 TN AMF RN 2352 0 2 A AR R | B8 UG IR 23055 AME X
ISR RIS, X SRR S AMF X7 & AR 2R 00 & s 5AEH—3k,
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