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FHE: [ B ] 5k 02 AR Ak AR B BH A 1 2R 40 1 A5 1 1 AR T AR L B (arbuscular mycorrhizal fungi,
AMF), HHIFERRARRN S R RS | R F B AR A R o 0 A G BB IR R nste . [ ik ] R
ARy, F B BHAHE L) A )78 T 85 B 2RI 19 15 ¥k AMF 1&kE, TFRRIR AMF R R R G &
XPAHR AR AN . [ 455 ] 15 bk AMF ¥RE 59 H AR RIE L AE G R, Hirh, EHME R 1
(Redeckera fulvum 1) XTAHFRIR R MR YR G m, 58] 81.27%; M AEEEE (Acaulospora delicata) WIIR Yt bt
i, 7 8.57%; 15 BRIFRIEIR YN 50.97%, E I WIIRERE (Claroideoglomus etunicatum) FIJEE PG 3|45
PG (Funneliformis mosseae) R AR ST FHAE AR K, Hikker . 281, 0 F AR 483K SPAD {H¥ 10 3 = X
MR (P<0.05). [ 4518 ] 4hAin WIBR PR FIEE VG <5 RE A2 A i % PH A i A K DL 3 bk
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Abstract: [ Purpose ] Arbuscular mycorrhizal fungi (AMF) were screened to promote the growth of
citrus rootstock Ziyang Xiangcheng potted seedlings, which provided a reference for the application

of mycorrhizal citrus seedlings, and also explored a new way for the use of mycorrhizal citrus seed-
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lings to inhibit citrus Huanglongbing. [ Method ] To study the infection of different AMF on roots

and their growth promoting effects on plants, Ziyang Xiangcheng seedlings were inoculated with

15 AMF, which were isolated and purified from soils in Guangxi.

[ Result] Fifteen AMF could

form symbiotic relationship with the roots of Ziyang Xiangcheng. Among them, the highest infection

rate was Redeckera fulvum 1 of 81.27%, the lowest infection rate was Acaulospora delicate of 8.57%,

and the average infection rate of 15 AMF was 50.97%. Claroideoglomus etunicatum and Funneli-

formis mosseae could promoted the growth of Ziyang Xiangcheng, which was significantly higher

than the control in plant height, stem diameter, leaf number and chlorophyll SPAD value (P<0.05).

[ Conclusion | C. etunicatum and F. mosseae were the superiority strains of Ziyang Xiangcheng.

Keywords: arbuscular mycorrhizal fungi; citrus; Ziyang Xiangcheng; infection rate of mycorrhizal;

growth promotion

MK T AR B (arbuscular mycorrhizal fungi,
AMF) & AR AT EZEN HIEA MY, S
4 R ER SRl A FE AR RE AR SC RN Tk
SRRV 25 ) Kl A I g R A
S AE I R G IEAE 2UREAL, EEERI O 15
M. MEJITFRE. AL &R EhEifbiniEl
FHE DG T RE, NI I SRR ™ 2 FL s T
TS — R F P AMF 75 80E HIRAE ST
M REE EZAEM, v LA 58 pH {E, ¥4m
TIEPEPLE &R, EmE EAYIIERRAEK,
P& 3 18 FE A P 00 '8 T2 W DL R 3 s A ) ) B 3
PES T I, WS AMF 724800 A 7= v i g
BAEENERFMATFE L,

MG R FEREY, 158 AMF 5 R gt
a7 A SC R MR AE T TR T AR SE AR
PR RN ISR FUK B, s,
AR AMF WA LR B 2251,
H AMF XA [RfE YA e, 18 EEPE
FIESAEAR KRR e M RAR A K 2T/,
P PHAHE (Citrus junossieb Sieb. ex Tanaka) ALy
NI, RHEBR S5 EAGR KARAF, BT
HEAP . YU . 5280 A g5
ST IVA e NI G S | Sy VR Y SR e
MGG, SEAER, )P KAUALFNAE 24 S Mt i
Bl (ClIRA AR S, TARGE 13.5 75 hm?, 45 3)
TIVAMAE L A R, 2 R B BH S G
Ko AMFFE LA AR AL G AR R ) AMF
bR, TR fe AR A K I R SRR, AT
HRAH ARG b vy 10 R FH B St o oA AR FH TR AR A AR
FIEA AR B e R R TR AR

1 MREREZE

1.1 #hk

BEIAT R AR AR BT BRAE R A b1
ORI EACS, O HA 1S em, 5 12.5em,
P EAE 11 em; AT H AR - ¥ -
FIEARRIEL 2 1 1 RS A KEAS P T
JEZEVOK S, RE 121 °C, BFA] 120 min

i AMF BBk (% 1) ) PELOLFF# Be i
A= YIRS T S A B RS A TP - Ay
B AR RO R B AR . e S R E Ak
1%, TN 20~100 4~/g.

1 HiEK
Tab. 1 Strain of test

55 No. 104 code Bk strain
1 AR W EETAERERE Acaulospora rugousa
2 PB EVERERIEEE Paraglomus brasilianum
3 AS T T8 Acaulospora sp .
4 SV FiTBRERTERS Septoglomus viscosum
5 RFI R ETIIE | Redeckera fulvum 1
6 RM AREWRMIEE Rhizophagus manihotis
7 AE M3 AL FE RS Acaulospora excavata
8 AB X TCAFEEE Acaulospora bireticulata
9 RI SRR UTERE Rhizophagus irreguloris
10 AD e TCAlFE%E Acaulospora delicata
11 FM FEV | ETERE Funneliformis mosseae
12 RF2 T 7 FE 5 2 Redeckera fulvum 2
13 CE KBTI Claroideoglomus etunicatum
14 CL JEIREABRTERE Claroideoglomus lamellosum
15 GS ER¥ERE R Glumus sp.
1.2 Jiik

1.2.1 AEFRAE
A3 8% BH & A8 Fh 7 B %o =5 4 R A K B
2 min, 28 C ¥ FRFMIF IS EIEM, B0 E



1024 Py I )y N = 22

9536 4%

PEHGE 10 em, A R —BURRBE R TEA L
TEAL AT 1 sk SR R/N—8W 4l A, A
12 KR FER . %847 300 /4>l 7 42 Fh
i, TEARPRAR R JE S AMF Rk, (S
AR FE i, ARSI AL TR BAEZW) 3/4, [F]
BFORIE RS TR R R, SRR HE B AR%E . )
BB 1 AXTIRAL, 3t 16 ANAbFE, ARALFE 15 4,
240 71, 14 d K 1 X Hoagland & F K .
1.2.2 Wl E FE AR

Zeat 120 d A K5, DA W) AMF B AR Ab
PG O PHA R AR AOZE M . MRk . BORIm 2
RoE. MR GEAMEE SPAD [EFR/R, Hl
FHI-43 (Y SPAD-502 Plus Il & 15,
1.2.3 RAWRYE

7 T4IMFE " O R IR . K e PE
TR AT K Z 1 om BY/NEE, AL
F3E &R, I 20% KOH, 90 °C /K8 0.5 h, WK
YR 3 U AT HyOp 65 2 h, & /K it
3 I 5% IKCTRIRAK 2 hy T 5% 55 7K i 4
W, 66 °CAKEY 1 h; FHREKEDE 3~5 %k, H
KR 12 h DL E i, 008 B SR AT 4 L 2L
o, PREATZEHLNEIE, DENERYR,
1.2.4 MRRFARZ G2 N E

PR YL 4 IR E G i, b
B 30 4R 2R WEEA[7] AMF X %5 PH AR A AR 2R 1= e

500, 4 e BE Eclipse Ci-L 1 DS-Ri2 75 i f#%
TR R AR BN R B AL, 4% 1,10,20, ... ... ,
100 ZERST4r, W BA RRGHRELE N
0, A PLRKEWRPEOREICH 50, 2k
1R IR BE N 100, 10452590 T R BEIY 4%
B, MRBORES HAE YRR 2 AR LA SR B AD
FZFER R YL
1.3 HdEoir

$di >R DPS v18.10 kA1 0 225081, IF
47 Duncan’s 2 & L VLA AN 6] AMF AR AL
P2 [A] (0 25 5 B

2 RS0

2.1 AN[A] AMF X} 55 BH B R RAZ e

e 2 AT HECAY 15 BRI RR 3 T X0 9% FH
TR R Sz Y, PR YR N 50.97%, H
o4 BB E AR R P R R T 10%, U PR
AD R YR A 8.57%. 15 BRULKFE R, WER
FIMRANR 22 . HRNTRI 22, W0 . AR TR 2218 N
RAGE G 451K 93.33%. 100.00% . 80.00% .
100.00%. 20.00% £ 40.00%. X FE 4 (CK) AW
BN AR IIEO . WHRAZ Y% AR A AR A1
W22 AN . HREE5H R NREES i G 6 ]
RANE 1 s

*2 REEEEMNAE AMF iR A RRBR
Tab. 2 The infection in the roots of Ziyang Xiangcheng with different AMF

T HRANF22/% R B 22/% HBIE/% % [CEASRD RN EE SRR %
No. external hyphae internal hyphae vesicles arbuscule hypha circle No. of entry total infection rate
CK 0.00 0.00 0.00 0.00 0.00 0.00 0.00
RF1 2.63 81.27 0.00 67.83 0.00 0.00 81.27
AR 0.50 73.67 4.83 63.17 0.00 0.00 73.70
SV 0.20 72.67 13.83 69.83 0.00 0.23 72.67
AS 0.40 62.67 7.57 58.33 0.00 0.00 62.67
CE 10.87 58.27 18.50 52.27 0.00 0.20 58.93
RF2 0.37 57.23 14.60 42.50 0.00 0.00 57.23

RI 0.93 57.17 4.87 53.00 0.03 0.07 57.17

RM 0.27 51.03 0.00 48.67 0.50 0.00 51.03
FM 2.93 48.57 0.00 25.67 0.17 1.37 49.43
AE 1.00 48.67 7.23 45.70 0.00 0.27 48.67
GS 0.57 45.87 16.60 3333 0.00 0.33 45.93
PB 1.00 41.33 18.53 41.33 0.00 0.00 41.50
CL 0.20 31.00 1.70 31.00 0.00 0.00 31.03
AB 0.23 24.67 8.17 17.17 0.00 0.00 24.77
AD 0.00 8.57 5.20 6.00 0.00 0.00 8.57

¥4 average 1.47 50.84 8.11 43.72 0.05 0.16 50.97
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F: a) AMF JBRIOASME 225 b) AMF JERUAR N B 22 R0 58 s o) AMF (1 A2
Note: a) external hyphae of AMF; b) internal hyphae and vesicles of AMF; c¢) arbuscule of AMF.
1 AMF RRFHEERAR
Fig. 1 The infection of AMF in Ziyang Xiangcheng roots

2.2 A AMF B PRGT 5% BH 7 R AR K 1 5
2.2.1 XHRE R

Y P& 2 AT X BEZH A AR AR R R 30.57 em,
15 BR AR AL S AR B F-2I0R R 8 36.90 cm, H:
Hi, Wik CE. FM., RF1, SV, RIfil GS AbFRAY
R AR R e 38 3 R T R4 (P<0.05), T Bk AD
1 AE Ab B AR 5K T X RR A (P<0.05),
oAt A BRZH Ak 2 5 % R T B 35 25 5% (P>0.05)
2.2.2 X EZEAHA A

FH L 2 ATT: X R ZH AR R =54 R 2.63 mm,
15 BRI BRALBRS I RE IR T- 241254000 2.88 mm, H:
H1, BEHk CE. RI. FM, SV il RF1 &b Hf (A bk
2O B S T X R4 (P<0.05), kK AD AbFE
(AR 22 B 25 /N6 BB (P<0.05), HiAfth b B
IR SR T B E 225 (P>0.05),
2.2.3 A AR

M & 28] 1. xR AL A B AR 26.65,
15 BRI R AL 355 AR PR 1~ Y R ek 27.18, 3
Wi, R CE. FM, SV, GS il AR ZbFRAFEREN:
AR B3 T (P<0.05), Hikk AE fil AD 4k
PR REAR I B 2 /D F X R (P<0.05) , Hiftbib
PRZF G 4S5 % BRZLTE B35 25 57 (P>0.05),
2.2.4 XMZEER SPAD {H 1520

MR 2 . XF B4 Y SPAD fH ol 57.66,
15 FF B PR A 345 A8 P 19 °F- 34 SPAD fE R 57.40,
Hor, TEBR FM Al CE Ab P FHE R SPAD {H i 2%
i TXT R (P<0.05), Wbk AE Fl AD &b B A9 AR P
SPAD i i Z L T XF 1R (P<0.05), HoAth kb FH 20 ()
SPAD {5 %} B2 TG i % 22 5% (P>0.05).

3 Wig
AMF 5 90% LA I 19 il A= A D) AR 2R I8 BRI AR

AR, IR T E FAEYK RIS W, AT
DR F AL AN i SR AP e 2

M) AT R 5 AR AR 2R A 1 = B PR 3R R 3 A XU 1)
R B AR TR, AR 4 FORTR]
) AMF R YL 280, AR YL B AR e e g B i
22 502, Ul IS [R) AR RN A 32 AR PR RS
A, [l PREE A (R mRmn iy . BRAL MR R
FRARBLEE) ] LU ) R AR AR YR o A A 2
g FEERNZ —, HRED, & TR
AR BEARAE ), B8R BRI BRI AR X5 7K 43 RT3 53
YW TR, AR AR AR 2R AR TE A M UL 8¢ 213
P, I RAS . RN, RIMELZFIHR AL
JEE A0 AF A AN )R AR ot P A [ R A A
AR AN T] £ T AR B A 5 A B S AN [ g RS A
ZEH SEPIRIEGT R« AN [ 3 DR R AR 22 i 2 P BR
WG, WRRYSR . T Ha R & & ek
TR it 175 P 25N 5 ASAH ], (EL387 9 B A A 1 AT AR
BN Frc i, O EE P ERBE R AR PE B s SRR
RSO SE ERE  FEPE 1SRN A A T R
YN 16.01%~34.73%, [EEK 4 SN EAM /ALY
TR 12 YL 3N 20.65%~47.07%; X EEPIF 57 %
B MAG b R B P Bk S M A B BRI )
R R BRI HRIIEF] 60% LA F . ASBFFEH I
IV R Ay B Al AL IRAS Y 15 Bk AMF #2509
FeF, ARSI ZZ . MRNEEZL . s A
P22 R A S 5 L4308 93.33% ., 100.00%
80.00%. 100.00%. 20.00% #1 40.00%, AR &M
SRYLRE L 70% MRS SV, AR Fl RF1,
1RUCEN 51%~70% B FE M HE RM. RI, RF2,
CE 1 AS, {UEikk AD BRI R Ky 8.57%, HAx
6 P TRBE MY B AR R YR AE 20%~50%

MAZ P AMF REAS AR RAG AL, {2 FAR
BRAE, SRR K SRS R, B
T R B B MR AT B IR R X H,0, BTERAE S, B
FIESRAE P EAE, AMF 185315 S A L
ZREZE . AR CURIZRAR, RO RS
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Note: The lowercase letters mean significant differences among different treatments (P<0.05).

El 2 7T [E AMF @tk SEHERE KR
Fig. 2 The effect on the plant growth of Ziyang Xiangcheng with different AMF

PR IR, SRR AR IR SR S I
FIH, ¥EECEEH, DitmEybc . ik
PR AT, 0= 2 s S Y, A
R . B IHEREERS (Claroideoglomus etu-
nicatun) X AHAZCY T KPR A — 2 14
AR BEVY LS T (Funneliformis mosseae)
XPAEARY | RO JHFET | B FECRIAR 4 A D
B — o R 2 B i R PR, o FEAAIE ST
Hr, BFR CE Al EM IR R 4R 50510 58.93%
1 49.43%, REMS W FREHAFBIERK,; W

Pk CE. FM il SV AbBH () 5% PHA RS kv . 2 A
R A3 3 T IR (P<0.05); B Bk CE Al
FM A3 (%) 55 FHAF RS 2 R SPAD {H i 35 5 T4
M8 (P<0.05), VLHIRR MRS 75 2 RS IE
BN AS— B LR M IE A DG

4 ZEig

B P A LA DS A R AMF R RERR
PARR, PRGN 50.97%. HHRLELIIER

P55 (C. etunicatum) FEVG - E BT (F. mosseae)
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