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Effects of water and soil microorganisms on the growth traits of

Albizia kalkora and Leucaena leucocephala in a dry-hot valley
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Abstract: Vegetation restoration is an effective way for ecological restoration in the dry-hot valley, and many
alien species are introduced along with natural vegetation restoration. In order to compare the responses of native
and alien species to water and microorganisms, the native A/bizia kalkora and alien Leucaena leucocephala were
selected as our research objects, and the effects of water and soil microorganisms on the growth and development
of the two plants were studied by soil moisture control and soil microbial inoculation under climate chamber
conditions. The results were as follows: (1) Compared with Leucaena leucocephala, the seed germination rate,
root biomass, root-shoot ratio and plant nitrogen-phosphorus ratio of Albizia kalkora were significantly increased
by 58.82%, 76.13%, 90.59% and 18.42%, respectively (P<0.05); (2) Under the drought conditions, the root
biomass and plant nitrogen concentration of Albizia kalkora were significantly lower than those under moist
conditions by 33.67% and 8.65% (P<0.05), and the plant height, aboveground biomass and root biomass of
Leucaena leucocephala under drought conditions were 39.32%, 40.06% and 39.61% lower than those under moist
conditions (P<0.05), indicating that drought inhibited the growth and nutrient uptake of both plants; (3) The
number of nodules in the roots of Albizia kalkora under drought conditions was higher than that under moist

conditions (P<0.05), while the number of nodules in the roots of Leucaena leucocephala under moist conditions

HEETH: BRAREEHE4(32101363).
B—EH: BHEFN(2002—), AR, WA FDNAERYE T, (B-mail)1602671221@qq.com.
EEEE: TEM, RIER, WL, NEEYS A EERKFT, (B-mail) wangxuemeil 3@mails.ucas.ac.cn.



was higher than that under drought conditions; (4) Except for the proportion of dead leaf biomass, soil microbial
inoculation and the interaction between soil microorganisms and water had no significant effect on the growth of
Albizia kalkora and Leucaena leucocephala. The above results suggest that Albizia kalkora is more suitable for
drought environment than Leucaena leucocephala, which provides a theoretical basis for the selection of species
for vegetation restoration in dry-hot valleys, but the effects of soil microorganisms on plant growth are worthy of
further study.
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FHENT AR TSR, AR TR EREAN (8.68940.003) g, MAWR FHIERERN (5.460+
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(IS /N (Berns et al., 2008) o 32 E%% (2017) HF 7T 3 WK F v iR e T 28 V30 3 K B 39K,
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AT I — S, e o LA R AR A O 338 1) 3G R AR T, 3RS DK ERTR S 0 1L A R SRR G X L 3%
DNEEI . BIVEEE R I A YK AR A CK B IR AN KE WA (121 °CL 20min) , fENEE
R, R IEATAMER T pH N (620£0.01) , GHEEN (1.55+047) gkg!, &%
HEN (0431+0.05) gkg!, EBEEEN (0.01£0.00) gkg!, &MEEN (0.584+0.02) gkg!, HXK
REgEAN (15.16+£3.31) mgke', AR EEN (0.3410.02) mgke!, HUMEEN (57.26£2.29)
mgkg',
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Table 1 Composition and diversity of soil microbial communities in Al/bizia kalkora and Leucaena

leucocephala
2K 5] Category $8¥5 Index W& XK Albizia kalkora HREXK Leucaena leucocephala
TR R T ] AT 0.438+0.012a 0.475+0.014a
Bacterial Bacteria phylum  Proteobacteria
community TR ] 0.164+0.011b 0.209+0.015a
Actinobacteria
BB 0.15740.014a 0.125+0.006a

Chloroflexi




BRAT ]

0.08610.004a

0.071£0.004b

Acidobacteria
FUAFETT 0.03140.004a 0.034+0.003a
Bacteroidetes
Wi 0.004+0.002a 0.003 £0.000a
Cyanobacteria
ZREREE ] 0.04140.007a 0.026+0.003a
Gemmatimonadetes
JERERE ] 0.022+0.006a 0.014+0.001a
Firmicutes
BEME] 0.017£0.002a 0.008 +0.002b
Patescibacteria
B 0.00740.002a 0.010+0.002a
Armatimonadetes
HAth 0.031£0.004a 0.023+0.001a
Others
IR B AT /R 0.01540.005a 0.014+0.002a
Rhizobium Burkholderia-Caballeronia-
Paraburkholderia
A AR IR TR 0.01440.006a 0.00540.000a
Bradyrhizobium
TR 40 TR 0.00740.001a 0.007£0.001a
Devosia
Hh g AR AR R T 0.00640.002a 0.007+0.001a
Mesorhizobium
RSV ] 0.041+0.008a 0.033+0.002a
Total-rhizobium
M 2R Chaol 8% 3792.14+307.63a 3577.07£121.59a
Bacterial Chaol index
diversity
Observed_species 5% 3542.12+245.38a 3341.13+£101.66a
Observed species index
A - Z FEEFR 2 9.81+0.15a 9.2840.16b
Shannon-Wiener diversity index
FERZ TR 0.99+0.00a 0.984-0.00b
Simpson diversity index
EWA HHEI HFHE 0.660+0.024a 0.680+0.064a
Fungal community Fungal phylum Basidiomycota
FHE] 0.296+0.019a 0.292+0.057a
Ascomycota
HAh 0.04340.011a 0.029+0.008a
Others
R REE 0.64140.025a 0.657+0.069a
Fungal genus Ganoderma
R R 0.075+0.005a 0.08240.018a
Talaromyces
HEEE 0.04240.007a 0.03940.008a
Penicillium
I A 0.01640.002a 0.018£0.005a
Fusarium
FitdE 0.02240.005a 0.035+0.017a
Coniosporium
HAth 0.204+0.017a 0.169+0.036a
Others
HEZ M Chaol F8% 265.834+17.79a 250.60+24.15a

Fungal diversity

Chaol index
Observed_species 541
Observed species index

AR - BN 2 FEE T2

Shannon-Wiener diversity index

FUERZHERL

Simpson diversity index

262.62+17.25a

3.30+0.16a

0.611+0.03a

245.03123.66a

3.04+0.50a

0.57%0.09a

T RPHUE N FIE SRR, n=6. [F—ATARFEEIR L&A EWTE P <0.05 KV EAFEREIEER.

Note: Values are mean = standard error, n=6. Different letters in the same row indicate significant differences between Albizia



kalkora and Leucaena leucocephala at the P<0.05 level.
1.2 RBT

BARRAEEY . Ky RIEMAEM=AEER Ko, B LER (S FEER (YY) . K
I3 RE R AR e AR A AT ), JE i AN R 1) 38 H (R) FEK B (field capacity, FC) 7KF12 B 7K 4
FiEE (Wangetal., 2016; XM, 2023) o Q50 FTIH XX RL LK FC N 12%, #ELERE (W)
T2 (D) BAEEE, WBIEN 80%~85% FC, T 24 40%~45% FC, XJ N[+ 38 5 & & /K& 55 3~
9.6%~10.2%H1 4.8%~5.4%. TWAAEL D ARER (Mo) FEF HIEFAEY (M) Bt BT AFEEY
NG B ZE 5, WA AN SR SRR ) SRR AN ], A ST R OGEAEY) AEKd AR
H S LA RAEKR B RRBER, Bk, AR &R EEHAEY (M), AR
AR R AR AR IR A (My) , & IE L SDMo. SWMp «~ SDMs « SWMs . YDMy, YWMj
YDMy. YWMyS8 Fiib s, ®AEENE 4 MEE.

AR E N EE TR, R ASEFE BT PO 25 R IR B 21, R 8 Gt i sz . 5 T
2022 4 2 ARG, IR, GMETSZHER, HEMKE (121 °C, 20 min) JEHRIE B AR R
BEIIARKE L (400 g) FAERAVCKE T (400 @) REJEHENKERN ST, FEGRIEL, FE
KR K PR TR . PR WY R T, S IREERIRIEHIRE 5 min JERFRIRHR, FTCHE
KR E e T 5 %A T2, BE4% 10 PUR S 1L A& XFh T, $& RS BERE 5 SR ENKE
B, MNSAEEFRFE (BR: 16 h/8h, 35°C/25°C, HME 15000 1x) HH:7E. 35 °C/25 °CINER IR
FERE T T RIS XY AEKENTREE (ESEH5E, 2017 o TGRS E 2SR RKE AR T
REF, FPFTA R I 4 RIS R, CREFR A 4 bR . GG — BT s, JFieE T AR
ViiEh b B

IR A2 I8 van de Voorde 58 (2012) BIJ53E, DA3EFRR L3 E M B i 7 k47, Bk
JREWT = 4 3 DAL A RN G 3R 5 3 e P, BT B0 R T 10% 1) 4% (R 80 g B
gD, 4% 101 EAKEIAKEKY, RBE. #HE 2 mine KEFBULE 15 min J5, FXAH 2 min
H#E 15 mine ARSI FIEW, B EIEWGT 0.5 mm 57, I BERED AR, IR K K Pk 2 A [ )
AL, =AM R X RGNS R 1K G R ME R — A A R R iR T K
SyFRE, JE R RRE RIS [E 6 R R K AT K . BRI TR E AN R K K LERR K&, IRl
KB RIRNBOKE. FR, KEBTWETEM, WEEDZN. Ko Wia 72 d f5USCRRE A0 I35 RE otk
ATHEARIAE
1.3 $abrill 8 7 i

(1) EWEKFEY R HERI SRS & 2 PR 3o R 555 70 1 BURE
VAR Rt 38T 65 CHTRIEHEEGMETETIR KA EMM EAEYE. R, Rl 2k
PIAGIHT 65 CHETFREE . RERFENLESE 20 KB RIFHH ), KRB M IREREEE () , AR5
1 5 CHIBRE PR 577K 12 h 5 HBOKGOR L R TK s, REREAEE () .« &
JaBmE R BON 65 CHUFETR LT EEHEEFRTE (W), WHEANEKE (%) =[ (We—Wp) | (Wr—
Wn) ] X100,

(2) HHMFEIFEAS: KRR T S A, AT MR A AR 8 YL e R A
YE G, PUHENOCEEEN S S &

(3) hBEfEbR: BETE—EREMN. FARER LS, BT RE LIREESKE. EE R TRE
ME LI AnEg . B, R EE, MERAFRE R, IREBER 104, MR KXHEK—
SER AL, IRFERREEN 102, B BRI B 20 [ R EE IR L, IRFERA N 102, I 2R & R H el
P, TEEA RS BRI k.

(4) FAEIER: RARFERDE S 0L GO R SR . RHEE IR SRRtk (BT 5, 2010)
TE R R PSR 22 YO BEAI R 128 OB, o Jia v B8 AR B AR T A PR AR P 0
1.4 BT

AARLK F Excel F1 SPSS 22.0 #AE X BT SR 04T w5, FMSIFEA TAELR 04 Ll & WOF4R



ARG ZEEZES . HIR, BT EMECEY R AR % 8 0 IR, &2 T I,
JIT AL (& ORER -G RAL B . 5, 40 5l PR 3R 7 22 43 b e B 7K o 0 L 33 il A= 4 B FaA BLAE
Xof Ll B AR B AR A5 o 38 2 B LU AR B0 AN [ AL S48 AR 10 22 S B 8 M, &N B [ 1) 22 S 1
H Turkey HSD fu e i@k 4T 2 B ELEL, REMHEKFH 0.05.

2 ZR 50

2.1 KR EHE O S YK 7 R AE

gl uiaviit, HAHE 7 T5 (MDo, DM) SiRilE (WMo, WMD) MK ESL, JFHELEES
KB 17 HORAZ ) T2 5RO B RAGE N B LA H K b T T R EERIE R AT, BB
KELERME 1. BB 1 ATHL, T RARE AP POKE EAEVL 2R, TR RRIE b 5 R
. FERI RS (RIKZMAEHE 72 d JEWGREE R IYITEDD  3RATDH T2 SIRIE AL B2 F A 34T 7+
BEKERNE (8 2) o @K 2 B LUE T2 5 AR 1 IR, T 54 B85 AR 2 E N
0.95%, A LIRS IKFTIMEN 14.46%, (FAEREZR, RYITFARIEACE K 5K PV &
HIE 3 T, FEZeid Kk ab B Jm, IR AT 5 5 R A B N A RO AR X B KR R W B RO RA R 2 5
PRI A TR IR S K BT 256 T AR S /KRS T 56%.

DM, DM —e—WM, —*—WM
90
_8:87 IITE=50

60 Albizia kalkora
50
40
30
20

w3

K
Amount of water (g)

80 AW
70 Leucaena leucocephala

<
8

K

Amount of water (g)
h
[=]

4 18 32 46 60 T4
iffE] Time (d)

B 1 B —ABKS M sc R R+ vk &2

Fig.1 Changes in the amount of watering during water stress experiments one month after inoculation
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Fig.2 Soil water contents at the end of the experiment
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Fig.3 Relative water content of plants under different treatments at the end of the experiment

2.2 YA KRHE

Gt HTEE R (R 2) 5WANHHE R TR (B 4) TR, L2 R A e R 2 3.

WAEDE. et PAEZENZESR (P<0.01) o IHARIIEZERN 54.76%, RERIIKEHRAN 34.48%;
L2 R PRI A W AR e EE 20 391 U AR B W7 76.13%11 90.59% . il LA XK &, AS[F I 7K 23 2 A5 Hepl A=
Y. MoE A REMERN (P<0.0D) , XASHAEYE. A HEAA R (P<0.05) o @IEFFI LA
AR AED R AR L b kAR RS - BB 29l BT 52 264 157 50.76% 46.25%- 54.13%F1 70.27%.

AR G E . AR K

0y %

PExt k. EAEY R, RAEDE. M AYEBA L E R

(P<0.01) , WIEZMT, WMAERAE M AR RAEY R4 P& 5 5 T 2405
64.79%- 66.83%- 65.59%F1 117.27% .. MFRAEDEI T KRE, HIFARXS LGSR A RS DU AR =42
BEEVER, RTEY) KoK o SR RS AR RO LA R RS A s (P<0.05) , IRIEAE T
TR A P A BT 2 0 T LA R A - B
R 2 XAEYTEIRN E K £ 72T

Table 2 Difference analysis of index determination for plant

11 *K Albizia kalkora HRAE W Leucaena leucocephala
~ KRR XA
fethr HH4) TRE ) KR Bk X B
Index Plant Water w . . Water content Water & . . Water content X
Microorganism Microorganism . .
content X content Microorganism
Microorganism
RIFH
Germination <0.001*** 0.213 0.973 0.329 0.943 0.979 0.932
rate
P . 0.122 0.183 0.181 0.308 <0.001***  (0.249 0.160
Plant height
o EAYIE
Above-ground ~ 0.342 0.650 0.288 0.289 <0.001***  0.324 0.099
biomass
*EEW_E <0.001*** 0.004** 0.784 0.768 0.001** 0.513 0.393
Root biomass
5 b
Root-shoot <0.001*** 0.005** 0.414 0.418 0.487 0.727 0.513
ratio
Ewdﬁ%i 0.632 0.014* 0.141 0.122 <0.001***  0.744 0.078
Litter mass
Tt LE ]
Litter 0.242 0.022* 0.046* 0.038* 0.563 0.846 0.583
proportion
P EREE
Plant total N 0.840 0.045* 0.114 0.627 0.305 0.671 0.553

content




=Y e

Plant total P 0.037* 0.335 0.631 0.711 0.977 0.915 0.667
content

T E WL

PlantN : P 0.023* 0.999 0.148 0.896 0.294 0.522 0.923
ratio

7E: *RIR P<0.05; **FKIR P<0.01; ***F/R P<0.001. [,

Note: * indicates P<0.05; ** indicates P<0.01; *** indicates P<0.001. The same below.
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Fig.4 Plant height, above-ground biomass, root biomass, root-shoot ratio, litter mass, litter proportion
of Albizia kalkora and Leucaena leucocephala
2.3 REAEE T KEYFR I HRE

AR TS DL SR A A A R B R EB S R R S R, ek 2 5E S, 1
ER TR G R B AR LA B E R (P<0.05) « IIEWBES N 04872 gkg!, HAXKBE &=
A 05903 gkg!, ELIIAME T 21.2%; LA EBELL (45) BEEZEETHRAK (38) o KX ILEK
MRS EAARZEIERW (P<0.05) , BIEFA T LERMNESE (2313 gkg) HTRFATHAS
B (2113 gkg) 5 9.47%. [FIFE, A KA A S 7K 3 A8 LA FTR RUBE IR 23 $8 Bn VA 18 R 3 R

(P>0.05) -
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2.5 NELCET B L IR
AT EMERNEZME PER GB3) S5xEEHZEY BRI (-] 9) fTUIEH, BEHEA
FRE R LI B e B ZE R (P<0.05) , ROVEMIE LAWK HEEEBEE & THREX
80.81%. HWhILIAXKIMF, K% HANw HEmA BEMEZm (P<0.01) , TR0 1 358400 2 g i
A2 171.18%; AED AN H B W A=A B E R (P<0.01) , AEFRHEY AT 1585 FH AL
FLBE R A P (P A B 5y 272.84% . FRARA I 5, SR A BEXT LA R A e (P<0.05) , AEEFM
A= 1 Kb 3L 3 R A B L R RE ) AR FE R 91.10%
R 3 X LB E KE R T

Table 3 Difference analysis of index determination for soil

n~p

&l 8 AMF &3
Fig.8 AMF dipping

&3 Albizia kalkora A Leucaena leucocephala
1447 Index WO SR SRR X ED) BRE TR X HED
Plant Water ¢ . Water content X Water ¢ . Water contentt X
Microorganism . . Microorganism . .
content Microorganism content Microorganism

S R
'EH%.ZE . 0.584 0.010* 0.778 0.778 0.572 0.013* 0.383
Bacterial quantity
S e e
ks . 0.015*  0.389 <0.001%*** 0.323 0.714 0.170 0.161
Mold quantity
N
m”?‘%&i . 0.779 0.892 0.214 0.409 0.086 0.792 0.030%*
Actinomy cetes quantity

AT R
i.ﬁﬁfi%‘ 0.981 0.041* 0.002%* 0.002** 0.437 0.995 0.012*
Soil available N

HER
:t.%;ﬁ)fﬁ@é 0.028*  0.202 0.744 0.800 0.023* 0.013* 0.262
Soil available P

iﬁ‘ﬁ/»\ =N
LR 0.327 <0.001***  0.382 0.354 <0.001***  0.072 0.100

Soil water content
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5%UAT (BRTHAIH RIS, 1991) , ABFFEH 57K 1) L 8 E K E A ACTA 31 B 2= 1) L3S K E K,
Wi 5 AR B & 7K B 5 ARG WM M R 2= A R 2= () L e EoK B U R 1 (BRI IS, 2019) .
X T IR SR AR P 5 AR AR FR R0, Bl 2 ARl SR N R EDL R B ZE R, SRS
EA T AT . EIRAE (2008) IREFURIN, ARRANZMEEE (Merremia boisiana) TENAZ UG A
[A) 7K o3 BB 1 AR BTSN AR L R EANAR M B B (Pueraria lobata) (L% . BREAMAI T L E (2008) HIHf
TR, AMFhEERK S (Oxalis corniculata) CANRFHHFESR (O. corymbosa) %7K 53 pia 5 AUk . 8
AR B A (1998) JHIT LR A BERAMIE (Acacia torulosa) « B M (Albizia procera)  JN#ILL
¥ (Pinus caribaea) &R BFHLEI B, ISP G, 1 SR A S & & o+
PO RGN . X5 AR FERANE,  AHEFEIE 0 LA UCRAR G W0 Lo # R I, A b L &
KRR WAEYE. WA & TARMER G, TR TILERIRERHEEZ . Ek
B2 A T T A B T S A AR 50 55 4 FK A R ZURR R, IR R HE A E 7K 43 75 RN )
BRGNS —, B THEYPTE (Zhang et al., 2004; Zhou et al., 2014) o ASHF 5T 1L & XA A4 E AR
e EERTARE X, INIXAN T TSR, A A L B XA b T 2SR Bl AR X AT fig 5 Rl B R e PR . otk
Gh, IKGF RS MRE RS BT R SRR 2, 0 BUE IR I AR O T R B IR AE 8 (da Silva
etal,2011) o ABFFAHFREEMT ILAERPINBEE LRGN E L, B2 IHREAF T HEE 2 ME, X
MR B R e AR . SEBZES% (2013) FIRFTE, AMATRILLEKE T2 20K R 2L
RERTHRAEWR, MR AR & & ST 208, FiEAH T A% E .
ik sE (20160 F2H T RIT A HLIX O BN IMRIEIANAZ T E KX s I A R AP 28 12 LA i A
MOAE (FRESE, 2007) o B8 (2019) WEFCINN, FRERIT-II 4 AR A& WA Mz s . oK
FIFHRCRRAE DL TR E M N Y G F R YE, & 5T A S K S A RS IR F R G W . AR5
SRR 5 MR, AET PO R A S R AT A A H B LA X
3.2 BERAEYI N HE YK W

LAY A JE R Yo R3Sy R AR K AR R A R N R
W Al B2 DU LR 720 (1D BM i) L3R AE b & RERH R 77 0 W™ AR AR VR R A B,
MR . (2) LIEGAEYIRE AT DU ol R 5857 20 A RO 3 im0 75 20 W lSe, - AN T (i sk A P 1 A
K, tHn] DU AR A A A g ) IR R BE R BIR A, ITE— e AR B B A K.
TEVCAZ DG AR 208 (2015) BB — 2 R IRRE Y Re 8 SR RIERILAE KRR, 8 - MmAEEY)
PR, SZUREYDRAS TIRFR D IRE ). IXBFAEY) BB A A . A AR B MR PR A T
ERERIAE (2014) BIBFICARER BRI AE M) B3 18 s TR A B DL IR N A B BRERE IR
FEE, R TEDNAEK, FNRS TEYN S TR LR BT R MR SCR A Z . kA,
IRV A AP A R R B 2 . — RIS, AT KRB ORNERDD A3, i L1
TR0 SR AT 35 IO IERLSE, TN At Rl B 80N . 5K455 (2012) BT 4i K, +
BERAEIN NZF S0 (Sapium sebiferum) BAERN; SAHAMAHEL, NRFHSHAZE 2 EYE.
XA TR . BRI b DA R S T AR . TR B S B T AR S AR ) e e b 38 A B I R I B B AR
RAERSE (20160 WP R TR, LIRGEYIXT 825> (4geratina adenophora) 5 AMIEY)H
(Rbdosia amethystoides) WIAEKIYHA BEW RN, H A YA B 138 9 58 253 =2 06 AR HAE )
PIsegetdh . SR, ABFAIRBIRLIGE R, T EEREY LG RN G I AR K FE R & B 25 520
X P AR BRI GR  JE LR AT T AN AR LA 7 T 4047 o

F—, PR TTRERZ S 7ok A TP REG 4. SRS A LIS R
WRAEE, BA 6 KFetk, RISRIEMZAME. MEM 2. SRS, fE =40, JURINE
AR BRGE T (PVFEAE, 20100 o BRI, R TOREMAEDAL BRSO R E T B
B TR L AT AR KB, PR B SRS IR, I DUE AR AR K IR
Fo RIS RWERY], AR A A B ) 5 W HOT 2 TR R E AL B, L AR I B T P R A
KATMAEY . X TEMAEEEE R, P& ENE TR LR 2 5, 58
IR 2 [0 T BETE e 5 0% 22, M RESZ I AR A0 5 FR P R R AT, ] BRI 2 R R R A A



IR FH o

B, A RIRAMRIRRAE TR R AR PR, AR, RIERERA 4N 220 CRIMKIR
AT BB RR T AR R NS (A%, 2015) o AEFRcd, WREGHT R RIS T KL
PN H A AR, o A A FaE T A Dl TIRZ, W S EBE WM R A% N
BIHER .

F=, WAEMEM T R . IR Y FE A 1 5 e e i IR ) K R AN L SR R A
PRI AT T . BT IR B 23 SR B A M R 2R, Shaw 25 (1999) YN KB - _EFEEFHT
i LI AE N IR K E AL, I HEM A 1%~15%0EX Y E =488 (Pernilla et al., 2010) , H A4
PE L AFEERNS 1 mm G 3% 3 1 mm 5 L3RR ST 20 pm G0 3R, DAEFNT 1 mm
7 B A AR K B2 B K (van de Voorde et al., 2012) o ARHFFLH, N T A L1 AMF, [EE
WD LIRANY a2 B R, DA RR IR R v 0 O SR LI, R S R — B Rk
RS ER . T RIFRER A NS, B — R AERE LI, fERER RIS
BIFRZET, RSB ARIER D, H— s T M RE R AR AL, TR
B A ol A RN St R A 3L ) T 3 2

AT R TR A R R S A AR R R, HIR 4 R LA R AR A R R AR B R I
b b o R FRATAT BRI R R 5 R (Bl R KSR, TERIFEI SR ES 720 SRR AR 25 T, i
MR B KA LL 1 35 3% 80 d Ja 2 I =48 1 30 /MR 80 MARYR, LA T i /#2010 fi5. IX AT REm &
T M R E B R B, MRS, MR R R g ab . ks, SRMEYI AN S I Y
OB E AR, T I AMF - GRMEY - MR @ = S AR, AMF & T30 2542 25 R 40 1 55 B 40 Ak
Oy, THGI S AR @R K 244 F & #) AMF (Li & Zhao, 2005; Lietal., 2010) , 7£ Li 1 Zhao
(2005 HIHEBFFEH, LA YO ER A R AR B L 58 vt A Al 1) =5 & 1) AMF fi17-. HIRAT e
FEARE A MEER] AMF 124 . FT FUNGuild B0EGHERD - (0 B Th eSS T 0o R B, BEhh A -1
PR LA E IR AP S E A B 1%, (EILAEE AT, (LA WO G 3R I F (1) AMF AH0 B2
AN 42%H1 13.8% (KR KK « XU, ERMAH LR EEBES, AMF B2 BEA 5 2 L RUIK
(o Iz 56 BT FH B4 Fl ) R 280 7 — e i B R DR A7, R AEAE ) AMF Al ReiE— 20 kA T BRI, A
I, AMF 2441870
33 WK LIBEH XA

AR, P ERARAE R EK TR FRE LN ARE S, AfRs TR AR S E. 1E
HRA G EBER T ESHEWICEA S, M L8A AR &S e 5SEDMIR R WIE L. RER
(2021) MIRFFCRIN, TEARBEMNE N SRHE YR b nT LIS 4 1A BRI AN G HLIR AT A I3 I B A 5 5
i P W R T T AT AL AT ML, FRBCH RS AR B 1, SEBR R IEREE SRR (ERRHSE, 2014) 5 AHL
g ] DU e oI e S A, AT R ECEEEA LB S 2 CR5ERH, 2021 o Bk, SGRHEY
TEARBE S T REFAE R EA MR, MM EERPRIRIL, $em L3Erh ek ra s GRS, 2011 o F
PO AT L s [ W g, HREECA AR, AT, iR A LA A S E R A 0.34 mgkg !,
AIREXT R AEKIE B T RBE G . L& AR A R B LR R, AR L ME Dy 42, B &%
Eb (N @ P>20) @WK E MRS (Zhang etal., 2015) , U LLI& WO & XHG SA7- AE AR B e . (R,
LA YRR A W AT B Tt AR 2R 2 VA B R Il AT A LR TS A L3 R R LB, 20 WA A1/ N o A HLER,
SR A PR A P B A SN A 205l T 2 v A R S

4 5Ep

i bpnd, TREXEY A KMR A —E RHIE R, E a0 AR AR AR b LS T B
FA TR IRV ECE A A T YN T R4 HE N . BRI, FRATEE HERE AR L& AR i 2%
TR E M. F34h, AW FTr L& IORAR & ORI ] S 4 iy 1 38 R & B, I SRHE 0 17E HY
Kfe R4 L0 R A R AR IR R gt .
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