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BT, AR AR A TR T A4 77 X AEERPR L3530 S Ft AM B XA B W A KR
MM, SRR M AM EENFEAEERAFRELEERN 15.00%~95.00%, KKK BNMI-1 (C.
etunicatum)>BNTJ-6 (G. mosseae)>HTJ2-60 (C. lamellosum)>BDQIJ-2 (G. fulvum)>GZXJ-10 (Paraglomus sp.); % GZXJ-10
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Effects of Five Arbuscular Mycorrhizal Fungi Species on the Growth
and Fusarium Wilt Disease of Banana Tissue Culture Seedlings
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CHEN Tingsu®

1. College of Environmental Science and Engineering, Guilin University of Technology, Guilin, Guangxi 541004, China; 2. Micro-
biology Research Institute, Guangxi Academy of Agricultural Sciences, Nanning, Guangxi 530007, China

Abstract: Wilt caused by Fusarium oxysporum f. sp. Cubense is currently the most serious disease affecting the sus-
tainable and healthy development of the global banana industry. To screen superior arbuscular mycorrhizal (AM) fungi
that significantly promote the growth and disease resistance of banana tissue culture seedlings, this study compared the
effects of five dominant AM fungi isolated from the main banana producing areas in Guangxi on the growth and Fusa-
rium wilt of banana tissue culture seedlings under pot conditions. The results showed that the mycorrhizal infection rate
of banana tissue culture seedlings inoculated with AM fungi ranged from 15.00% to 95.00%, they were as follows:
BNMJ-1 (C. etunicatum) > BNTJ-6 (G. mosseae) > HTJ2-60 (C. lamellosum) > BDQJ-2 (G. fulvum) > GZXJ-10
(Paraglomus sp.). All the inoculation treatments significantly promoted the growth of banana tissue culture seedlings
except for the GZXJ-10 treatment, and the results of membership function comprehensive analysis showed that the
BNMJ-1 treatment had the most significant growth-promoting effect, which increased plant height, stem diameter,
number of leaves, maximum root length and total biomass by 68.60%, 44.54%, 40.67%, 12.05% and 65.15%, respec-
tively, compared with the control, followed by the BNTJ-6 treatment. BNMJ-1 treatment was the most effective in wilt
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control, followed by BNTJ-6 treatment, which decreased the disease index by 93.37% and 89.03% compared to the con-
trol and the preventive efficacy reached 93.64% and 88.85%. In summary, among the five AM fungi for testing, the
strains with better disease-promoting resistance to banana seedlings grown in tissue culture were BNMJ-1 and BNTJ-6.
Therefore, screening to obtain the advantageous AM fungal strains for banana tissue culture seedlings lays the founda-
tion for the later development of banana mycorrhizal seedlings as well as special mycorrhizal fungal fungicides and

fungal fertilizers.
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DOI: 10.3969/j.issn.1000-2561.2025.06.020

F# (Musa nana Lour. ) ZHHF | G M
X HZ R RS EY), BRI Y m Rk
7K SR, 2021 4F SRR AIOGR EIRLE 533.69 J7
hm®, Rt R G AR A R, AR AR
(IR AR AR I AN - 9 N W 1 5k Ui 4
Ve P (8 B s 1 ol 2 — 1 T A 05 2 — Fif
il B L A AU A 8k 7T i ( Fusarium oxysporum f.
sp. cubense ) 12 Ye 7 FE M TR 5 | e AR iR U 25 19 B0 K
PR AR ED, nE ARk IR g
BB BT, LA ML, K
J TR DA JEE A A 18 A E P R A TR KGR
30 2%, H M JCA R A 25 R R S A
B SRR ZOR E TR B D, YR kA
B RS R R R G BRI R R, A
Bl & — R 4 . IREE AU HAT W 1 A e &
Bl 07, BA k= TR IG 75 AR A 220 1 A AL
THMEERE ) BN AR A R
5T AR

AR (arbuscular mycorrhizal, AM ) EL [ 4
— M EAEEABIREN AR, 685 80%M
T A AR AR BRI B A R —— MR T AR
AM HES5HYR AL, TEMYARBRIE BUE
KRR 22 W 2 245, Dr B 1 S AR AR TR B A sk
FIRA AR AR, R I i AR b A P R 4
W, BE M AT R K . R
Y= 8 E EhumbiiitE, AM BEE R A
72 b B A AT R R R
CANFEIER, R EPI kRS (G mosseae ) |
RNEK#ETS (G. intraradices ) FI4IEEKET (G
etunicatum ) A 5 E AR PSR T B TR, X

G5 11 B 0 2 55 62.94% 17 3z b BB P Bk 8 25 G,

mosseae ) ] &k HE N A4 i b b AR AT L T
FRE, FRRARZE L Ao te 5, SR 7
% (R. intraradices ) nJ g ZEHEmMfCHE S . 22
ST SR R S, XA B TR AL

HL3K 62.79%10, Rl AM L AT B RN A AE A
Pt 3020 FIAR 2R 0 a0 i e AR B
138 J5] Rl R At T TR | R IR AR AL 230 R s A
TR ELTR A AR R0 A 42 AR RS 5 S 4
T — | P

H iy T UE 52 B9 0T A 8508 il A ) A% 0% 1
AM HE# T 30 FP ERTE I AM B E X R —
FRAE ) T R LB RCR AR, 15 EH A AM B R
Z I AEEA RO 7 R R A
F XA B, ASBER TP A X
F) A FEAEARAR P 8 rh o3 B 3RAT 5 Fh AM ELIE A
PR, FERE AR T T FEA AR
KA 220 52, T RE 3RS H AR AM HL R
PR, AR AM BB i A2 el 4 38 A S RS
I B A 25 5 1) 4 €2 7 4 B (AL R 2 AR A R
X HFS

1 #MR5FZE
1.1 #7#

TN . A 1S, WA VIR AR
A RAH,

HHE. FHOHER 120cm. 405 10.5cm, JK
WEAE 5.0cm, HAZHERZHAATE; K. DF
WA : b s =21 LIRS, RIGHAKHE
Rrh TR R ZEVROK A, RN 121 °C, B
120 min,

BT R : AM HE W)L BB e
YIRS or 8 . IRAE . VT8, BARR bR 5 4
PRILZE 1o Wil (RABGRITEE EL i 4 5
AHU/INFR, FOC4) R PE AR Bl B AT 4 fR 37
58 I A FE e T AT A DAt
1.2 FHik
1.2.1 X3 2023 45 8 A7) Vil B2 B
A I 5T TR 2 A T AR 0 . R 4~5 iy
HER B FEGBR T, HE 6 b



1482

O AE B F R

% 46 &

B, DIREFT AM E A BPE XTI (CK)
ROBRLA A HIEERD 5 Rl AM B (R 1), A
HIANERE, BOEE 12 BREN., B, o
TEAE TP — ik 5 AN—80 4t -, InATE
%512 KFETT . FEARRRAR IS AM B B 42

&, a2k 300 /4, SRR w5
Fefil, ARSI AR R AR 3/4, PRI 5
FHEMRR, BEEHRK; CK TIMAHTYZE AM
B IR AR . B AR i tmic, T
TR LK, 2 Ji#M 78 1 YK Hoagland & FE9 -

x1 HikEK

Tab. 1 Test strains

WS 4 S x4 PR K U
Strain No. Chinese name Scientific name Source of strain
BDQJ-2 TR Glomus fulvum Y AT T T YR A A A T
BNMJ-1 YRR Claroideoglomus etunicatum S AR T TR S A A

BNTJ-6 FEVEER 2 75 Glomus mosseae 4385 A B T TR B A A

HTJ2-60 MR ER R Claroideoglomus lamellosum SrES H B TTTE [X AR AR AR 37 A
GZXJ-10 KERBERE R Paraglomus sp. SrEE A TR R A A R
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105 CHEAE AT 30 min. 70 ‘CHET ZEHF )G
B, JFEAYE AR b, T AR
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R R YR B RIME F Y B, 4331 95.00%
35.05%F0 26.82%; HIK AHEHK BNTI-6, Hizj:
AR YL B RANE B 4300 R 80.00% . 24.65%
1 15.07%; Bk GZXI-10 B2 Y | (2 YL i B
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Tab. 2 Infection status of different AM fungi on banana root system %
30d 60 d
AR . g JRTES: o - R R
Treatment Infeit?;n rate Coloniza.tion inten-  Arbuscular abun- Infey;t?;n rate Colonizxa?:on\ i::tensi ty Arbuscular abun-
sity dance dance
CK 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
BDQJ-2 12.84+2.25° 4.48+1.12° 0.17+0.16° 39.33+4.30° 8.63+1.49° 4.30+0.21°
BNMJ-1 36.11+5.81° 11.42+1.88° 9.10+1.60° 95.00+3.04° 35.05+5.98" 26.82+1.22°
BNTJ-6 32.76+5.14 8.56+0.63° 3.59+0.84° 80.00+3.72° 24.65+4.47° 15.07+1.16°
HTJ2-60 6.80+1.41° 1.00+0.45¢ 0.13+0.12° 40.00+£6.01° 4.88+1.49% 2.29+0.24¢
GZXJ-10 4.26+0.43% 0.81+0.26¢ 0.00+0.00° 15.00+1.80¢ 3.60+0.93% 1.80+0.29¢

T PR R/NG FiE R A A B E] 22 57 B2 (P<0.05) .

Note: Different lowercase letters in the same column indicate significant difference between different treatments (P<0.05).

A: CK; B: W#; C: MK, D: iuge,
A: CK; B: Hyphae; C: Arbuscular; D: Vesicles.
Bl HERRAMEREER

Fig. 1 Infection of AM fungi in banana roots
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HI3% 3 AT, $EFPE AR BDQJ-2. HTI2-60 1Y
TS TS TR K AR B3 & T CK(P<0.05),
BNMJ-1, BNTJ-6 AbFRLHAGRRE . 2548, MAH
PR EST CK (P<0.05) , HEEKREKET
CK, HERAEZE. M GZXI-10 Z-FARER
e BRI B AR 1 B 20T CK (P<0.05) , 2%
TR T CK, 2R ANEE. I, 2 EE
BDQJ-2, BNMJ-1, BNTJ-6, HTI2-60 ¥JHEA %L
PRHER AL WA K, P LWk BNMI-1 I

BNTJ-6 W AERUR M B3, 5 CK ML, thim
YT 68.60%F 76.30%, ZEARSN I T
44.54%%1 38.05%, MR HIEIN T 40.67%F!
44.44%, B RAREATIEIN T 12.05%F1 4.48%.

AP TE B BDQI-2 .BNMJ-1 . BNTJ-6 . HTJ2-60
PIRe I E W A A b T R R TR
EMA YR, Hrp BNMJ-1. BNTJ-6 AbF#) b |-
T RO 2 (P<0.05) , % CK /il
T 61.45%H1 62.79%; LI BNMIJ-1. BNTIJ-6 #il
HTJ2-60 Ak B (1) b & 1 57 7t 39 iR 8% (P<
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0.05) , B CK Zral$&m T 65.71% . 62.50%F
66.67%; L) BNMI-1 AbF A 9y B s or 2%
(P<0.05) , # CK #&# I 65.15%. GZXJ-10 &b
BRI T BT AR R CK, PJC 2
5, R TR E B EILT CK (P<0.05) . &AL

T RS R R A B ) TRARAR B AP AR 25 57, DA
Fh# ¥k BDQJ-2. BNMIJ-1. BNTJ-6. HTI2-60 #t
PR EARMIS B , R B BRI, MD 8
BRI K 224% . 287% . 248% . 222%, Tiii GZXJ-10
) TR AR 2 %555 , MID F8 55000 H 78% (£ 4)

£33 AR AMEEMNEEARHERKNZID

Tab. 3 Influence of different AM fungi on the

growth of banana tissue cultured seedlings

b3 B E Y& L AR
Treatment Plant height/cm Stem diamete/cm Leaf number Maximum root length/cm
CK 6.88+0.97° 5.86+1.30° 4.50£1.09 12.95+3.12°
BDQJ-2 9.86+0.28° 8.68+0.88" 6.25+1.29° 15.14+1.16"
BNMJ-1 11.60+1.47° 8.47+0.93° 6.33+0.49° 14.51£1.93%
BNTIJ-6 12.13+1.30° 8.09+0.50° 6.50+0.91* 13.53+1.77%
HTJ2-60 10.07+1.03° 8.25+0.95" 5.92+0.67* 15.314+2.04°
GZXI-10 5.87+0.62° 5.66+0.53" 3.50£1.17° 8.99+1.68°

T PR R/NG 7R R A AL B R 22 53 B3 (P<0.05) .

Note: Different lowercase letters in the same column indicate significant difference between different treatments (P<0.05).
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Tab. 4 Influence of different AM fungi on the growth quality indicators of banana tissue cultured seedlings

g Hh b B R B EY/h MD/% MD 5]
Treatment Aboveground dry weight/g  Underground dry weight/g Biomass/g MD level
CK 0.32+0.10° 0.120.04° 0.46+0.06°
BDQIJ-2 0.77+0.17% 0.24+0.05° 1.03+£0.13¢ 224 th
BNMJ-1 0.83+0.11° 0.35+0.06° 1.32+0.11° 287 H
BNTJ-6 0.86+0.20° 0.32+0.06° 1.14£0.08° 248 H
HTJ2-60 0.66+0.16" 0.36+0.10° 1.02+0.10° 222 H
GZXJ-10 0.25+0.07° 0.04+0.01¢ 0.36+0.08¢ 78 55

T FFURR/NG T BRI R ) Ak B E] 22 55 35 (P<0.05)

Note: Different lowercase letters within the same column indicate significant difference between different treatments (P<0.05).

T 1o 2% A ) B T AR K AR B A A W A
T3R8 BT, 5 GZXJI-10 Zb 34N, HAb 4
AP SR PR ECEBEY T CR (R 5) Al L,

B3R T Ak GZXJ-10 X A AR 4L B i AR I BA il £

A, Hapmtkiaefedbmtk A, fRARCRIK
X A BNMJ-1>BNTJ-6>BDQJ-2>HTJ2-60( & 2 ),

x5 REABERZEGHS

Tab. 5 Membership function valu

e and comprehensive ranking

58 AL Membership function value

G B 0bYE ROURK WETRR WF PR LU
Plant  stem Leaf ~ Maximum root Aboveground ~Underground p. - MD Average func-
height diamete number length dry weight dry weight tion value
CK 0.16 0.07 0.33 0.63 0.11 0.25 0.10 0.11 0.22 5
BDQIJ-2 0.64 1.00 0.92 0.97 0.85 0.63 0.70 0.70 0.80 3
BNMJ-1 0.92 0.93 0.94 0.87 0.95 0.97 1.00 1.00 0.95 1
BNTJ-6 1.00 0.80 1.00 0.72 1.00 0.88 0.81 0.81 0.88 2
HTJ2-60 0.67 0.86 0.81 1.00 0.67 1.00 0.69 0.69 0.79 4
GZXJ-10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6
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Fig. 2 Effects of different AM fungi on the growth of banana tissue cultured seedlings

23 ARAMEBRMEEAEHMERALEM
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18 B =, O 53.33, R AM HLIA 145 A0 BRI
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BNTJ-6., HTJ2-60 ik %] i 2% 5 ( P<0.05, % 6 ),
9 15 18 # (K 2 = O BNMI-1<BNTJ-6<HTJ2-
60<BDQJ-2<GZXJ-10<CK, kA 255 & ik 15 i
DL 3,5 4 AM BB X FE AL 2200 A — & B
AROR, Hih DL E R BNMJ-1 F1 BNTJ-6 1B A

WO, B ik 93.64%F1 88.85%:
24 BEAHABEBEKNFBEREBESEHRESR
Bt K1

WA TR (R 7) , REFREK
R AE P B S IEAROG (P<0.05) , S9eTE s
PR B FERALE (P<0.01) , 527, A%
FlR AR I T 0 A oM s (RYvam i . AE
SR, 228, R R #F TR
O Y R TC A O, T SR T R AR A
WBEAAHL (P<0.01) .
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Tab. 6 Influence of different AM fungi on incidence and disease prevention effect of banana wilt disease

1545 Index CK BDQJ-2 BNMJ-1 BNTIJ-6 HTJ2-60 GZXJ-10
VEHIERR S 53.33+2.89°  49.00+6.56" 3.33+1.53¢ 5.85+2.42° 42.89+3.39° 50.10+1.85°
755/ % 7.87+£13.63° 93.64+3.28° 88.85+5.18" 15.19+0.81° 5.88+6.10°

T FATAR/NG T BRI R ) Ak B E] 22 55 (35 (P<0.05)

Note: Different lowercase letters in the same row indicate significant difference between different treatments (P<0.05).
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Fig. 3 Influence of different AM fungi on browning of banana seedling corms
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Tab. 7 Correlation between growth and disease index of banana tissue cultured seedlings treated with
different AM fungi and mycorrhizal infection

WH 7= ER R TR R A Jia 17+ 4L

Item Plant height  Stem diamete  Leaf number Maximum root length  Underground dry weight Biomass Disease index
(F2ES 0.908" 0.751 0.785 0.449 0.789 0.903" —0.945™
12 YL i 0.793 0.587 0.651 0.308 0.635 0.792 -0.963"
PN SES S 0.734 0.534 0.592 0.287 0.598 0.754 -0.937"

e FoREEML (P<0.05) ; "FAHRBEML (P<0.01) .

Note: " indicates significant correlation (P<0.05); " indicates extremely significant correlation (P<0.01).
WA R YK, YR EE] 95.00% M  MRAERKEG RN, BREE 2D R,

80.00%, UilHIX 2 ¥k AM B 5FAEM LA LR
Bk, AR Y TR o R AR RS T SR

AM H R RN E TR A K, s
HIP) = BEAS BREO, IR 16 S PR
PR O BA SR, EEPIERE
#%( G. mosseae DXT Y HA & WE BT EA,
B BN AT S . W LS B RN E i R
A EEVURR R, SRR, SAREFGHEMLL,
F2 ol A B 1 H: 1 e BRI R AR K 4 il B4 T
46.34%F1 62.45% , A2k 1Y A0 R A 1 48 £
WIFEAR T 87.14%F1 80.27%. J&EUIBF5E K BE,
TN EE VU ER PR ) 11 B 25 42 B 2B RO 2558 e
FE, BRis . KL, MR Fe BT IR A n) HR 4y
BN T 53.31%., 25.11%., 71.46%. 71.42%,
TR TE BT [ 37.53%., B I
EEVHRRAEEE . WRNEKFEE (G intraradices ) Fi%h
EPR¥EH (G etunicatum ) ¥ F &R EA A
FHCmRROY , K4 SR E IR AE RN T
F, BEVGRR PR X T FY) AR R A AR A
o, FEE VU ER R RN 4h S BRAE T M e 1 B I Rk
R AW EE R R, B GZXJ-10 4k, HAth
RS FE A R A A IR i A, TR RRIRAL 22
TR E, MR REUT TR E , (RAESCR i
WMy BNMI-1, Hks ., 2218, mhR 4
RARK ., BAEYEE CK 253 68.60% .
44.54% . 40.67% . 12.05%7%1 65.15%, Btk BNTI-6
M EAE IR 2, AGE R SRR PR
A AR o TR R AR 1A S — o A 2 A ) XoF
B ARV W Fehs, MD (K, UL
AR TR AR 20 014 2 K AR RN st i T AR
i, AR AAE I3 W] B R #% BDQJ-2, BNMJ-1,
BNTJ-6 #1 HTJ2-60, H MD {EKF 200, k3|
HBEORE ], T — 20 3 WX SO TR R X A A A 1

Bi TR AR e - 19 B R 2 BNMU-1, HEK & BNTI-6,
TG FEEL L CK 430 T B 93.37% . 89.03%, B
AR F] 93.64%F1 88.85%., 7 E M HMIpsy
TR, R AM BB RENS MK O PE A MG 2 1Y &
R AR A, HIRAHEMEPIRRER . RN
BR¥E% (G. aggregatum ) , 4N BRAEE L PR
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