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Abstract: Thielaviopsis paradoxa is harmful to almost all palm plants, among which stem bleeding of coconut is the
most serious, and no effective and safe control method is available. Among the biocontrol bacteria screened in the early
stage of this study, Pseudomonas aeruginosa wrj-2-5 and Alcaligenes faecalis brj-21 were proved to have biocontrol
potential against T. paradoxa. In order to determine the specific inhibitory effect of P. aeruginosa and A. faecalison T.
paradoxa, T. paradoxa was used as the target strain to determine the bacteriostatic effect, indoor control effect and fer-
mentation conditions of the biocontrol strains wrj-2-5 and brj-21. The results showed that wrj-2-5 and brj-21 both had a
bacteriostatic rate of more than 70% against T. paradoxa. In vitro experiment found that the two bacteria still had good
bacteriostasis. The lesion area of the treatment group was significantly smaller than that of the control group. Earlier
inoculation would lead to better effect. In addition, the strains had strong inhibitory effect on other pathogenic bacteria
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of coconut leaf spot, fruit rot, gray spot and heart rot. The optimal fermentation condition of wrj-2-5 was rotation speed
180 r/min, temperature 28 C, culture time 36 h, initial pH value 6.0-8.0, and inoculum amount 8%. The optimal fer-
mentation condition of strain brj-21 was inoculum amount 8%, the initial pH value 6.0-8.0, rotation speed 180 r/min,
temperature 28-32 C, and incubation time 24 h. In conclusion, wrj-2-5 and brj-21 have good control effects on the stem
bleeding of coconut and fruit rot of coconut caused by T. paradoxa. They also have a certain inhibitory effect on the
pathogens of other coconut diseases, which would provide an important reference for the green and biological control of

T. paradoxa.
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74.33%F1 71.00% , T 7 98537 4 5.83.7.00 mm;
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69.00%, M FE5 518 9.17, 6.39 mm (& 1,
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Fig. 1 Inhibitory effect of two antagonistic strains on T.
paradoxa
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Tab. 1 Antibacterial effect of two strains against T. paradoxa
i A Bacteria K& EFIK Fermentation broth
7S — — — e
Strain SRS T T B R T
Inhibition rate/% Inhibition bandwidth/mm Inhibition rate/% Inhibition bandwidth/mm
brj-21 74.33+3.05 5.83+1.52 78.00+1.73 9.17+1.15
wrj-2-5 71.00+3.50 7.00+1.80 69.00+1.50 6.39+1.85

2.2 A PE X HE 5w R E R A FE A

2 KRAE BT B brj-21 F wrj-2-5 S0 95
B I B AR 7 1T ] =6 €, 6 SR g s 1 s DA
B — 8 B RIACR , Ho wrj-2-5 XPERF- K BERS
B IR s, 3k 83.78%, brj-21 XFHETJK
BE B A F ik, 38 81.08%, 2 #RA: B
XSS -0 JE 95 AT RIS 7 1] m] =6 0 760 5 JE s v 119
MERTE 70%LL (£ 2).

23 BEERIIE

TE BRI SR L A AR B 6 A A R R R
Y AR SIER (B 2), Hrb, FEdsp
wrj-2-5 Fl brj-21 HE#E 5 d J5 PR R B A 548
IR, XA AR AR R A RO B A, e
BEE AN 0.76. 0.79 em®, WE/N TR
(3.14 cm®); FEMIRIETE 2 d JREM A B
wrj-2-5 Fl brj-21 MIRCREAS, 6 BEH B 5100
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Tab. 2 Inhibition of two antagonistic bacteria on pathogens of other coconut diseases
- brj-21 wij-2-5
93 Je T — — " e
Pathogenic fungus EUIRE B 5 El7 S PR HF v
Inhibition rate/% Inhibition bandwidth/mm Inhibition rate/% Inhibition bandwidth/mm
B0 B8 975 TR 77.50+2.50° 9.80+1.52° 77.50+2.50" 10.50+1.00°
BB K B TR 81.08+2.70° 9.60+0.57° 83.78+2.70° 15.50+1.00°
BB 1] A 660, 7 SR e T 71.85+2.56° 5.16+1.52° 74.07+3.39° 6.83+1.52¢

T FFIAR/NG FPRFRRZ 7 B3 (P<0.05),

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

126, 1.77 cm®, BE/NTXIR (4.45 em® ), 45 I,
A= B B wrj-2-5 Fl brj-21 X 47 S48 BRI
BARGF R RI R, HoReAh A By iR, AU
A (% 3),

o~

CK brj-21

wrj-2-5
B2 2HRENESGEZEMNBRTZRERE
RIERBIFIBBR

Fig. 2 Effect of two antagonistic strains on
control of coconut fruit rot

R3 2HREMBBEFEMNBRFRRERE
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Tab. 3 Effect of two antagonistic strains on control of
coconut fruit rot

ingEl| J5 BE i B Lesion area/cm?
Time/d CK wrj-2-5 brj-21
1 3.01£2.01° 2.36+1.46° 1.27+0.71°
3 3.44+1.23° 0.96+0.10° 0.88+0.01°
5 3.14+1.85° 0.76+0.02° 0.79+0.17°
2 4.45+3.90° 1.26+0.80° 1.77£0.13°
4 6.54£9.91° 2.34+0.28" 2.09+2.52°
6 8.41+8.23" 5.50+0.62° 6.36+0.15°

T FATAE/NG TR A LR 22 57 35 (P<0.05),
Note: Different lowercase letters in the same line indicate sig-
nificant difference between treatments (P<0.05).
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24.1 HEH wrj-2-5 Fo brj-21 A K W& HEHEE
wrj-2-5 F1 brj-21 BAEKMZ&WME 3 . Wik
wrj-2-5 [ ODggo HTE 0~36 h PN [ifi s 7] 4iE K- J7ij 434
K, BB IEEIE N AT ITE 36 h Ak
R, 78 36 h Jaik AfE BIRET- ], Witk
brj-21 [ ODggo fELTE 0~24 h P B[] 4E K T34 K

HEAST B IEAE 24 h BFRBIERRME, £ 24 h )5
OD o0 L Fifi 5% 7% Bif [7] ZE A< 7 BARR , AN BEARUE AR
EMAET.

3 -

2 4 6 8 10 12 16 20 24 36 48 60 7
5} [8] Time/h
B3 BEHkEKsk

Fig. 3 Growth curve of strains
242 HRTEAR wij-2-5 F0 brj-21 A KA Hw
AT} S % Rk wrj-2-5 F brj-21 A K HAT I 3% 22
o MERIRFEH N 120~180 r/min B, wrj-2-5 Fl
brj-21 PR B B A i ig O, E HR
F| 180 r/min LA B, BRI B TC 0 35 25 5 (141 4),

Swrj2-5 e brj-21
30 - a a 2 a

= =N

a a
T ™ T

25 ¢ E

2.0 L it

He

L5

ODgw

1.0 -

0.5 -

120 150 180 210 240 120 150 180 210 240
%34 Rotate speed/(rmin")
A [R)/ING B 2R [ — BRRR S ) e 3 18] 22 57 i 2% (P<0.05)
Different lowercase letters indicate significant difference between
different rotational speeds of the same strain (P<0.05).

B 4 EE3F wrj-2-5F0 brj-21 Bk £ KB 220
Fig. 4 Effect of rotational speed on growth of
wrj-2-5 and brj-21
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243 BENHEMK wij-2-5 A2 brj-21 A K8 Hh
FEARFRIE T, Hk wrj-2-5 1 brj-21 g4 K,
PIRE wrj-2-5 7€ 28 CHIAE KR, BB B
T HABRRE ; T 28 O, BHkE LB~
Meia#i, Bk brj-21 75 28~32 CHMA Kb, H
TEMOR S FE N TC % 22 55 & T 32 CHE, Wl
W R PR (K S ). R e s R
PRRR I A KA R R, e 00 22 TR AR wrj-2-5
A K TR EE Ay 28 °C, T AR brj-21 B fedd & s
TR N 28~32 C,

4 ~
= wij-2-5 = brj-21
3k b 2 2
] b
C Cc c
2+

24 28 32 36 24 28 32 36
{5 & Temperature/'C

ANFNE FRER IR F — B AR A IR B R 25 5 B (P<0.05) o
Different lowercase letters indicate significant difference between
different temperature of the same strain (P<0.05).

5 GREX wrj-2-5F1 brj-21 Bk E KK MM
Fig. 5 Effect of temperature on growth of
wrj-2-5 and brj-21

2.4.4 A4t pH 3T H#k wrj-2-5 F= brj-21 £ K89 %
" AN[ERILG pH AR PR wrj-2-5 F1 brj-21 4K
WA R EE2ZES . 4G pH R 6.0~8.0 BT,
PAIRE wrj-2-5 Fil brj-21 A KI8T, 16 BL3E B TC
WEMEZES Y pH My 10 B, AR wrj-2-5 F brj-21
V1R TR IR e AR AR, 2R RS2 185 > pH Ol 4.0 B,
BEIRE wrj-2-5 Fl brj-21 ZEARNEK (K 6). Uil
1ok PR B A B P PR B 6 PR wrj-2-5 R brj-21 AR K
B e, I B RE wrj-2-5 Fl brj-21 /9
fxidi pH 4 6.0~8.0,

2.4.5 A4 BArE A AR wij-2-5 F0 brj-21 £ K
Bom MPLREF R 8%, B wrj-2-5 Al
brj-21 fE44d 24 h IRG TG R B e, HOIROE
PR 10%H1 6% B (E 7).

3 itig

RFEAREM, LB 2B brj-21 A1
ZRABCEAMIR wrj-2-5 7y S A A8 PR T A B0 Y
MEAER], REREEE 70% 1, X HAbp R

4~ = wr-2-5
= brj-21
a a 4
3 T &2 2 a L =
g b b
S 21
1_
C C
O 't —
4 6 7 8 10 4 6 7 8 10

pH

AN NE “FREFRIR R — R AN R pH ] 2257 .3 (P<0.05)
Different lowercase letters indicate significant difference between
different pH of the same strain (P<0.05).

Bl 6 #% pH T wrj-2-5 0 brj-21 E#kE KK
Fig. 6 Effect of initial pH on growth of wrj-2-5 and brj-21

30

@ WIj-2-5
= brj-21
28
g 26F
3
24+
22+
20/ 4 6 8 10

P Inoculation amount/%

B 7 ¥EEREI wrj-2-5 0 brj-21 Bk E KN
Fig. 7 Effect of inoculation amount on
growth of wrj-2-5 and brj-21

WA R MmEER . AV, 4
FAM TR X B Al A 22 1A ( Fusarium oxysporum ).,
FRAE 29 i ( Fusarium oxysporum f.sp.cucum-
erinum). F KB (Botrytiscinerea ), =
HA%5 T ( clerotinia sclerotiorum) & & i 5 A
%55 ( Ralstonia solanacearum ) #4745 #5547 044015
VR, Xt iR 25 Ak B sk 811%™, Xt
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60%" FE4R SR M5 B T RS T AL ER D5 T, A B
5K I SR M B Tl A e A R 1R TR L R
WO E | 3,4- 8 -N-H1 3L 428 — Ak g
- T B P S s i A O, TR w7 A
PR, A ES ARThMEYITER, HEE
SR s Rl HER BN, DR TR
ARS8 7 e B O BIF ST AR b, B
B BT B 3 P e R T X 2 A E E W, W
MREh . KW . DAL S TR, W] AR R
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A1 51-B XF M JfE 3T ( Agrobacterium tumefa-
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R %5 R 98.0% 97.0%%, YUEN['22
WEoE LB, 277 5 1A X 6 JJ & ( Fusarium oxysp-
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