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Effect of pH on the growth of Fusarium oxysporum f. sp. cubense
race 4 of banana
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Abstract: [Background] Fusarium oxysporum f. sp. cubense race 4 (Foc4) has been a life-threatening
disease to banana production. Present studies have shown that soil pH is negatively correlated to the onset
of banana wilt disease. However, most studies of influence of the pH on growth of Foc4 of banana were
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done under the condition of the pH being adjusted with strong acid and alkali, without tested the terminal
pH of the test medium. In fact, the investigation of the pH on Foc4 is not systematic and the results of the
study are not practice to guide farmers to remedy the Foc4 disease by modifying the soil pH. [Objective]
To study the effect of pH on growth, sporulation and spore germination of Foc4 as well as the side effect of
growth, sporulation and spore germination of Foc4 on the environmental pH throughly. [Methods]
Laboratory incubations with 9 pH treatments from pH 3.0 to pH 11.0 were applied in the study. [Results]
The most suitable condition for growth, sporulation and spore germination of the Foc4 is weak acid to
neutral environment, being pH 5.0 to 7.0. The average germination rate of spores in weakly alkaline
environment (pH 8.0 and pH 9.0) was decreased by 73.1% compared to that in weakly acidic environment
(pH 5.0 and pH 6.0). Compared with the acid treatment under pH 6.0, the sporulation rate under pH 8.0
and pH 9.0 decreased by 52.3% and 68.1%, respectively. [Conclusion] The growth and germination of
Foc4 is able to secrete acid. However, terminal pH of the liquid medium has been stable when pH buffer
system is used in the medium to culture the Foc4, except for treatment of pH 9.0 and pH 10.0. The
terminal pH of the treatment of pH 9.0 and pH 10.0 only decreased by 0.34 and 0.27 units respectively.
The results indicated that the reliable results of the effect of pH on the Foc4 growth and germination
should be under the pH buffer system liquid medium. Within the pH range where the crop can grow (pH
5.0-9.0), alkaline and slightly alkaline conditions (pH 8.0—9.0) are capable to inhibit the growth,
sporulation and spore germination of Foc4 significantly.

Keywords: Fusarium oxysporum f. sp. cubense race 4 of banana, pH, Sporulation, Spore germination
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Figure 2 Effect of pH buffer system on the pH of the
culture medium before and after spore germination
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Figure 4 Effect of pH on spore germination of Foc4
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Figure 5 Effect of pH on the growth rate of Foc4
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Figure 6 Effect of pH on the sporulation of Foc4
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FAHI (P<0.05) . FRATIN A B LA AN [ 45 58 1 Jit
ALUIT 3 i (1) FHEMNZEN RS 23
PRI SR pH TR (2) HITHTABIBESE
IR PSR R R B 55 SR 5T pH (B, PRI B g
ARG ERE; (B) FI AT WA i
Bl R IR EE pH (AL, ANRERG AR
ot B ] BT AR IR pH (EA T ER pH
HYEFE N SRR R B rp &7 R, RaT
N AT pH 8.0 M JCZe SR it pH (A 7E IS 1 72
AR R ZE P, S3C pH 8.0 AbIHI & 45
5 pH 7.0 ZbBEAIE, (HaXFPEE R HEEI A ERILA

I8 pH (ED R TR B RZ T AR AR
FERIERSE pH (XTI F2 M . Focd AYH & ik
KEFPIE pH (A C, HEH TR
WA thaS R WIR G s TR fEh Focd BB
FEA R ERXT A T pH (ERIRE, FTLABFSR4E SRR S
FMAEA K . AWFSE I SR R 35 5 A 22
e, HXHAIRZ S pH [EUEH T T, (FHEH
FERG SR B 7 A 107 LA R A 1 A2 AR R S TR
RS FEILN) pH (EIEALER A — NS E RSB,
RE S A AL 5 SR A1 A [R) PR B - 48 114 5 K
ZZ e

SR W B ARG R AR T 7, Frans 2020
TE AT TR AN AN SR TR 2% vp R . WETR 2% iR ANl iR
TRDZZ s 5T T pH B0 AR FL 8 T 1 A K =1
(IEEIT , 45553200 pH 4.0-7.0 &4l ] A K1
il pHAETE R, (H s B F 9 ) B A 70 & 1 pH
{HIEFJE pH 5.0-7.0, 7E pH 8.0 41 F A7k J1 15
() A RN = 30 LTk 58 il o AR SCIBIF oY 45 51
5 Z AL, AR FRATTAE TS 00 2% ok B B B R R
1 0.05 mol/L i E LI ] pH 8.0 F1 pH 9.0 Y&
iRk, RPN Focd RZEEN
AR, TAEE R EC {EHA pH {EAYHRRZE ik k: 57
JE I Focd W22 AIREAEK, HRILIRATIA X il RE &
W EIIOC R X} Focd 1R T HEE, NIk T
FRREIR FBEIRZZ sMA R . IL4h, 76 pH 3.0 A1 pH
4.0 FSRIERYE 2514 T Bilg KA e AN REIE HBER, 98
B 35 77 L AE R R 28 RK i R v i Ak . (A
WCFRATT O T ER B 5 SR B A A, a2
PR R R A0 K G P BOR A W Rk i
il 22 ph A A RS F2 FEFIRAR R R 56 . A S R R
1) 35 B N 8 5 L I B o) 2 PR B T B0 B b pH A
(RO VER I AN 22 S ) B — 1, 3 T IR 45 R A ]
fHHE.

IR pH ERARLTT S, ASSCRIBFR 25
R, BEE BRI AR, BRIk RIEN pH A
R, MR LA pH (E AR LA
Ao R TSI ITEN & B TS H i ) T AN A AR
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IFGRIITEIRE TR pH (EFE A B TR I ] SE K
Wi T, 7€ pH 8.0-8.5 ik F My, HBASEE KA TG
22 5T SR pH (Y22 5 AT B2 BT T R R
KSR ISR RS Sy . ek, (X pH 9.0 f1 pH
10.0 AbFEFRERY pH (HFERE R R A BT
[, TE9H8AY pH 8.0 AL BRAISR AN A pH {E 11.0 4b
PRREFRIENY pH (EAE+ 7R A (] V)G 83 22 573 (K1 3) -
DL 45 U B H AR R IR AN 25 5 e Focd
VAP IR EERRBEE , T7E Focd REIE A KACEHIH
PEIREEH, Focd WYy~ R st kil pH R TH s T i o
RITE Focd A e 1B PREE MO A i E R Y
I s, WIBRBELE(E Focd jRRRREILIAEE
pH f&, #RiMHHE ARG vpkge, RUtss
T HERIEREXT Focd 7= AR A RRE P35
Zi Bk, pH 8.0 HIMEREREXT Focd /=1, 71
T AR A B B AP CR, NASGOE
B FBREE (pH 9.0 1 pH 10.0)—#Ei7d Focd K™
PRGOS pH (. BEAh, AEDFIRESR R
RS pH 58 A 18 15 8 7 TR 52 53 S R s i g
W78, Flan, RATERYE pH &0 T A4 6%
SR ITHE BRI R S
IS eI I T TR
ABFFEAEN N AT T G S TSR T
pH EXTEAEME R A . 77 M7l kA" R
ISR, 455 Focd REFEARLT B pH BTG BBl N
AR, SREEP RS (H 5.0-7.0)5iE H T
BRI L AR T &, PR
D)o B At 2 T A S A R R  ZE AR AR BB I
AR ) B AR 2E T8 S 55 R 2 55 e pH EYE R,
SR AR X Focd A7 W MIRCR . st AR AR
Kiis, 743 pH [N 4.0 MLHEZE pH EHEA
8.5 MYTRFEE MEVR FIE 1 A5 A2 D AR BB IE 5 2B K b Ah,
B SR RE AL Focd AR ™= FR i 8 #1555 pH EL .
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