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Abstract

An experiment was conducted to analyze the effects of arbuscular mycorrhizal fungi (AMF) on the
growth and physiology of slope plant species (Broussonetia papyrifera and Rhus chinensis Mill.)
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under greenhouse conditions. Slope plant species were inoculated with Glomus mosseae (A), Glo-
mus intraradices (B), Glomus etunicatum (C) and mixed AMFs (AB, AC, BC, ABC), and the
AMF-infection rate, biomass, photosynthetic parameters were studied. The results showed that
the highest AMF-infection rate was the Glomus mosseae-Broussonetia papyrifera symbiont (A) and
Glomus etunicatum-Rhus chinensis Mill. symbiont (C), which average AMF-infection rate reached
79.11% and 81.67%. It also proved that these seven AMFs could enhance the underground bio-
mass of Rhus chinensis Mill. The photosynthetic efficiency results showed that AMFs (ABC)-Rhus
chinensis Mill. symbiont was the best. Thus, the AMF-plant symbiont technology has good applica-
tion prospects in the slope plant species screening for ecological restoration.

Keywords

AMF, Broussonetia papyrifera, Rhus chinensis Mill., Growth and Physiology, Slops

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. &
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2.1.2. FHIERER
BRI BRI RO, 43 BR = LR TIALHEBERS IR E TS EEKE
PR AR S R TE R, 121°C K 30 mine KRG E TR L EIELA B RAE, &H.

2.1.3. #itEY

TR ER . ARSI IR I AE A SR IRACR ARl 7 & 1 77 30 AIRER 6 & w7 K

Fipf B e K0 P AR P 3 1% EUBREN VA IR 30 min, SRR /KIE M 75 2T K 1
B AT

FRARALEE . A4 7% SR B A P G R /K S S bl 22 1, R Esk/b AMF B FR75 5, T K L
FHEMED, FHEEREA. FEARFFEE 4 FE), @REKBHS04E, BT 12 cm x 12 cm
MISEIRAE R, HCSREA B B A B, R SR AT 1 S

2.2, ABEEIT

RE T 2019 4 6 H 19 HAEMRIURI ORI 2 KMEAT . 4 3 FEfh g5y A. By C, JFidEeT
HEFNAE, 253 AL B. C. AB. AC. BC. ABC, It 7 MNEMAbFEA ., Hik—4 AR CK,
SIL 8 AN SEER AL FA

FEAR AL B K K B A T KR SR 2, B AR N 30 g BB AN 5 K A RS AR T RiE 2
XPHEACERZHVR N 30 g KPR, MRACEE 5 ANEE, Moyt 80 M. HMEe)n, WAL ME
L, WIGRAKAN R E TR, ST BRI (R AN 8, TR A KR RO AL B A .
WA 3 AN R BOREIN 5E B AR AR B4 20 B & I A KA AR AR

2.3. MESZE

2.3.1. £EANE
BENLEEURY, ViR AR, oJrh b, HREy, BT A R EE ST, 7 105°C F &7 30 min,
SRIGTE 8O°C FHLEIEE, FREM L. M FAWE, A EmE12].
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JeE BRI E R ZEE LICOR A A1) LI-6400 fFHEROGA M E, R L& T3 N 1000
umol/(m?s), AIE G E I PR BE CO, W BE AR A Xl 45 SR T4, BB MR D 53 EHE Co, ik
JE AR, B0 CO, W I B 400 pmol/mol. 23 ST 5 MW AN 2R AR B3 s & R (P,) . RALS
(Gy)~ ZRIBEVEFH(T)RHLIE CO, WK (C)o

M43 2525 B (R0 5 SR F LI-6400 {5 485 2 - 45 250 52 A 5

2.3.3. BIRBERERRNE

BERR YRR ARGt - BiAvA[13]. MRAMEIZUU T PR EYR KRB 1 cm MNEE—10% KOH,
60°C/KIE 1 h—J¥, K —2%ih IRk 5 min— B 2K #5830 min (60°C 7K IA) — FLER H i3 1 b 61
MG AR B BENL PR E 30 Z6AR Bl F s 7E R AEE N AT 1R G R e .
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Table 1. The biomass of two slope plants in different treatments (g)

= 1. WA RIALIEE LM E LR (2)

ShERL - , g : _ FhAR
o b HT R T AR o b T AR
A 6.65 % 1.09 520+1.35 11.85+2.30 1.80+0.83 318+ 1.71 498 +£2.48
6.15+1.62 4.67+1.08 10.82 + 1.69 0.85 +0.45 1.52+0.72 237£1.16
C 6.88£2.23 452+0.76 11.41+1.83 0.84+0.30 1.60 = 0.54 2.44£0.80
AB 5.56+3.54 4.57+2.50 10.12+£4.25 0.40 +0.20 0.76 +0.28 1.16+0.46
AC 7.19 = 1.83 3.76 £ 1.36 10.95+2.77 0.62 +0.25 1.15+0.51 1.76 £ 0.71
BC 8.19+1.21 579 +2.63 13.98 +3.54 0.48 +0.27 0.63 +0.35 1.11+0.59
ABC 836+ 1.71 4.42+0.46 12.78 + 1.70 0.75 £0.67 0.84+0.84 1.60 £ 1.47
CK 8.42+2.01 426+0.83 12.68 +2.39 0.35+0.20 0.59+0.44 0.94 £ 0.54

3.2. A6 AMF E¥IMFENR I

ME TR, 7 A AMF G R AR AR 3R & A — € . b, R s AN
TRE, TS SR A RIS MR o B — B R A B AL o, BRI C AR BRZE Hh R SRR A (0 Pt S AR X 5 R o v
N CK 41 1.42 £ IRA BRI T, IRA N AC AbERH i) R R A R S AR & & e, o CK
AU 142 ffs LR B M, BB C ARG R AC X SRR 2 ZAH S R A — 2
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Figure 1. The Chlorophyll content of two slope plants in different
treatments
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3.3. N[ AMF 9 FZh RS S H8 AR AU RN

3.3.1. [ AMF HaRFEh A S AR E R

MG TR (PR, W3 2 B, R EAY, 57 B BT R P, K,
9 CK 40/ 111 i BE7 A AP R EEIRA P, &R, 3 CK 41 2.01 5. IBREHEFIGEAT, BE
77 ABC AbFRZL A IR I P, R, N CK 41H0 1.42 £ JRERA AC AFRA A AR P, 0K,
N CK 41 1.80 fi5. & Ear#r, IREFHIER ABC A IR 1 P, 2 7 B AMF AbERZ o i K H;
M7 A BRI R R P, AL 7 Bt AMF Ab P4 A I K 11

Table 2. The Net photosynthetic rate of two slope plants in different treatments

2. MR T R ALIR B &R R RN

A EE(P,) (wmolm s

b3 A
k) AR
A 8.11+1.63 11.37+£1.78
B 8.59+0.99 8.23+0.94
C 8.28+3.01 8.48+3.42
AB 8.77+2.38 9.41+0.92
AC 8.40+ 1.67 10.18 £2.53
BC 9.19+2.80 9.84+5.06
ABC 11.00 + 1.86 831+4.12
CK 7.72+0.10 5.65+1.91

3.3.2. 6] AMF MR FIEi kAR S 7. SE R

WAL T EE(GYZMKE, Wik 3 fs, H—RACEA S, F57 B AT MM G RK, A
CK M 1.29 %, WA A B P R EIAR G IR, N CK A/ 1.67 fiF: IREG R AAEA A, RS H A
ABC ACFEZL AP R G, e K, 9 CK 2 1.54 5. IR A7 BC AFRA AN G, &k, ¥ CK
M 1.83 fi5. £ ErhT, IRATIET ABC KA F MM P, /& 7 Fl AMF AbEEH 5K 1 77 A
AERA I ERIRAR ) G & 7 Fh AMF AbEEZ B K1

Table 3. The Stomatal conductance effect of two slope plants in different treatments

3. MIAREY T RIAIEE S FL S ERIFNT

SALEE(G,) (molm s ™)

b3 A
e HPAR
A 0.27+£0.06 0.20+0.08
B 0.31+0.09 0.16 +£0.03
C 031+0.11 0.11 +£0.05
AB 0.30+0.02 0.16 +£0.02
AC 0.30+0.03 0.20 +0.06
BC 0.33+£0.04 0.22 +£0.05
ABC 0.37£0.09 0.15+0.06
CK 0.24£0.10 0.12£0.06
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3.3.3. 6 AMF I #gR Nk kA% RIS CO, "R E AR

MHIE] COL MR BE(CY AR, Wik 4 fias, B—BE7RI A F, B77) C ALBRZ IR I C ek,
9 CK 411 1.06 5. (HERRAM B — B A CIMET CK 4, AEAGIHE G IREGHAAEA
i, RARF ABC AR IR CiR, N CK 4L 1.06 5. TRA B 7 BC AL [ 3Rk A
iR CK A8, ARAWM. 40, IREFIER ABC LA T HIMMNT C & 7 Ff AMF
AbFE A IRR I . AIRSEIETEFUR I 7 Fh AMF X ERRKI C REmIAN K

Table 4. The Net intercellular CO, concentration of two slope plants in different treatments

= 4. FmWABEY AR IEEERIE CO, iKE RSN

Jfi1a] CO, ¥ (C)) (umol-mol ™)

b3 A
e HpAR
A 338.24 £12.95 32436 £17.12
B 339.08 £ 16.49 32299 £17.54
C 34425+ 7.55 275.34 £10.28
AB 340.39 £ 14.38 306.95 £2.62
AC 342.54 £8.69 31448 £11.65
BC 340.03 £ 18.79 328.83 £31.16
ABC 336.66 £ 4.06 311.75£21.81
CK 322,96 £37.25 324.71 £8.40

3.3.4. AN[E AMF w3 #aix Fndh Bk AR 78 BEIE 3 0 520

AN (T) BHRE (K 5), AR, B C AEA M) T, 5K, A CK A1)
1.06 1%, 7 A AFRAPRERRA T8 K, N CK 41/ 1.48 %, IBESHEFLFA T, JBEHF ABC 4t
PR AR ) T, 5K, 9 CK AL 1.32 £ IR G 157 BC bR IR IR AR T, 8K, 4 CK 201 1.74
5o 2R By M, IREFIER ABC ALFRA WM T, 02 7 F AMF &R 5 K1) JRA BT BC AAHEA
HERIRAT T, 02 7 Fh AMF Kb FE4H A 5 K1

Table 5. The transpiration rate of two slope plants in different treatments

5. AAARE A EIAL IR X R R R A

ZEWEHZ(T) (mmol'm s™")

b3 A
k) HPAR

A 3.05+0.41 3.00+1.01
B 3.57+0.67 2.57+0.44

C 3.81+£0.65 1.94+0.78
AB 3.98+0.17 2.77+£0.25
AC 4.24+0.31 324+091
BC 4.55+0.31 3.53+0.68
ABC 4.75+0.70 2.46+0.85
CK 3.59+1.05 2.03+£0.90
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Figure 2. The mycorrhizal infection rate of two slope plants under
different AMF treatments
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FOPBRBEN 79.11%. A C W ERRARRIR e m, HTPIREEN 81.67%. HILAT WL, i
AR R HT S, PR Pl TR A HA.

AMF #5200 1 E R (0 AR KRS AR R TS R 5 0E F R IBOK S B IR TR E &R
(IRE 1, (BN A B A AR A RN AR — B[ 15]0 A FE 45 SR BH, 7 FlASTR] AMF S AL A% AN S5 R A 1 b 1358
Hb R T R AT A 8 IR . M BT RS AT LUE 7 BB A RS 0 #h R )
TR, (EEERN 23 A >B > ABC > C>AC > BC > AB ## . 1 W\ F T EL Bl LA,
BC B XS AR [ b R 350 S M B B S, 10 A B R AR AR R R R R k.

HAAE A i B A A TE S, VSR EEE VLS RV R AR &, A S LA AR i
fill. WHARH, AMF nfUR S SR &, ML EER[16]. AP RERH, B—5Ei
C FEA B AC X ER A B S AR S B AR — 8. WETIE N ABC AFLA 1 P,
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