PG VEYI 4R 2024, 45(1): 205-214
Chinese Journal of Tropical Crops

2 i ARINF G FH D URE RN ER AR ERE

= 1w ag 2% 1,2,3* = 2 1 2 s 2
FoE, MEZLT, ZRR , AaRT, &= B, RGN, RAE
1. VR 2 E e TR M AR M) I E GO B s B T B S SR 2, W RIIE T 5702285 2. i EHGT AR B A B
SRS T AR A AT AR AT A W W 5 1 o i SR = O R A R R E A SR AR TR S SR R, I
MO 5711015 3. HpEPGERABAGE = WA GE, R = 572025

WOE: SRRSOl AR ( Phytophthora nicotianae) 3R ME w3, SEGIRR 1 ILHBE . ZERM
SRR, XU RREF SR = = A BT E . B AT, SUREE S SUR M B TR 2 BRI B S i 32, B
I B FIRIAL 22 250 Bl VA A 25 A PSR A BITIRSR I, (R AL B iR N T AR S, T ABMER AR S 2055 YU a MK,
FUAEE s 22 B E 2 SURM 3R A A W B2 052, A7 7E 25 V80 S5 R B id) [l &, T LK 820 245 0. 25 ) 38 1os T bt 24
PEER R RIIREE TG Y . B, TR R BT SURRBE S 800 A B %R, IR REGB PR R BN EE . AR5 LU R
PET T ONTOERTE , 10 ad T 5 6T IR 07 0% , ARA5 2 #RA= BB PpHYHNCI2 Fll PpHYHNCITS5 , HiB 22 4= K361 R 50510 85.92%
1 83.10% o 3 33 X A 0928 45 TR 1A 22 B A A B AT A 2 B, B ik PpHyHNCI2 1 PpHyHNCIS S T KH 5092 5 o 1
22 A, A B TR R UR P 8 % B O L B TR 2 AR R RS R . RO . RS SE NG . SR T MBS | A AR RN
K2 16S rDNA KL FEF L XS 2087, A% PpHyHNCI2 il PpHYHNCI5 %5 8 28528 25 AT 14 ( Paenibacillus polymyxa ).
PE—LWF5E BN E bk PpHYHNCI2 F1 PpHyHNCIS EAG T R HIME A, RS ARAF sy 3 i BB B 14 ( Phytophthora
capsica), KEER M (P sojae). NER W (P.melonis), FEMEZER R (P palmivora). SLEE#E (P vignae), 41
Bk JITE ( Fusarium oxysporum). SBIZ 5 ( Aspergillus niger ). &% il ##15 ( Colletotrichum siamense ) % 11 i J5
FEK . BeAh, Wik PpHyHNCI2 il PpHYHNCIS HAT i HLBRRE S . M CHLBRBE ) . MM AE S . BAAE S Fn ik
J1, ARV R A KRR A . S5 R W], TE Rk PpHYHNCI2 F PpHyHNCIS X &1 B BE 2 2055 1Y 7 16 HAT B4 1) 78
J1, RIA S RREE S B0 0 A W 7 R LR A A

KB SURBEDE00 ; MHERERH ; AR AR

hESES: S31 XERARIRED: A

| dentification of Two Biocontrol Bacteria Effectively Inhibiting Sisal
ZebraDisease

HOU Huixia', ZHENG Xiaolan®", YI Kexian'**", XI Jingen®, LI Hui', WU Weihuai’, CHEN Helong’

1. College of Plant Protection, Hainan University / Key Laboratory of Green Prevention and Control of Tropical Agricultural and
Forestry Biological Disasters, Ministry of Education, Haikou, Hainan 570228, China; 2. Environment and Plant Protection Institute,
Chinese Academy of Tropical Agricultural Sciences / Hainan Key Laboratory for Monitoring and Control of Tropical Agricultural
Pests / Key Laboratory of Integrated Pest Management on Tropical Crops, Ministry of Agriculture and Rural Affairs, Haikou, Hainan
571101, China; 3. Sanya Research Institute, Chinese Academy of Tropical Agricultural Sciences, Sanya, Hainan 572025, China

Abstract: Sisal zebra disease is an infectious disease caused by Phytophthora nicotianae, causing symptoms such as leaf
spot, stem rot and shaft rot in sisal, and it has a serious impact on the yield and quality of sisal fibre. At present, the
integrated control strategy of sisal zebra disease is mainly based on agricultural control, and combining disease resis-
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tance breeding and chemical control. However, agricultural prevention and control measures have the shortcomings of
high labor cost and uneven operation skills of workers, disease-resistance breeding technology is difficult and its cycle
is long, and chemical control is affected by the waxy layer on sisal leaf surface, which makes it difficult for the liquid to
adsorb, a large amount of drug application can also lead to the increase of pathogen resistance and environmental pollu-
tion easily. Therefore, it is particularly important to develop biocontrol bacteria resources for the prevention and control
of sisal zebra disease, and enrich comprehensive prevention and control methods. In this study, P. nicotianae was used
as the target pathogen bacteria. Two antagonistic bacteria, PpHyHNCJ2 and PpHyHNCJ5 were obtained by the
five-point confrontation method and the mycelial growth inhibition rate was 85.92% and 83.10%. By observing the mi-
croscopic structure of P. nicotiana mycelia, it was found that strains PpHyHNCJ2 and PpHyHNCIJS inhibited the growth
of P. nicotiana mycelia, and it showed the phenomenon of mycelium enlargement and thickening, branching deformity
and entangling. Based on cell morphology, physiological and biochemical reactions, and the alignment of 16S rDNA
gene sequences, it was concluded that strains PpHyHNCJ2 and PpHyHNCJS were identified as Paenibacillus polymyxa.
Further studies showed that both strains PpHyHNCJ2 and PpHyHNCJ5 had broad spectrum antagonism, and they could
effectively inhibit the growth of 11 kinds of pathogens such as P. capsica, P. sojae, P. melonis, P. palmivora, P. vignae,
Fusarium oxysporum, Aspergillus niger, Colletotrichum siamense and so on. In addition, strains PpHyHNCJ2 and
PpHyHNCIJ5 had the ability to dissolve organic phosphorus, inorganic phosphorus, potassium, nitrogen fixation and iron
production, which could provide conditions for the good growth of crops. The results showed that the two biocontrol
bacteria had big potential for sisal zebra disease control, and it could lay a foundation for the biological control of sisal
zebra disease.

Keywords: sisal zebra disease; Phytophthora nicotianae; biocontrol bacteria; growth-promoting properties
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Fig. 1 Inhibition effect of biocontrol bacteria on the
growth of P. nicotiana mycelium
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a: Normal mycelium of P. nicotianae; b: Mycelial branch malformation after biocontrol treatment; c: Mycelial enlargement and thickening
after biocontrol treatment; d: Mycelial entanglement after biocontrol treatment.
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Inhibitory effect of biocontrol bacteria on P. nicotianae
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Fig. 3 Colonies (A), mycilia (B) and spores (C) of biocontrol strains
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Tab. 1 Physiological and biochemical identification of biocontrol strains

I H Item PpHyHNCJ2 PpHyHNCJ5 Wi H Item PpHyHNCJ2 PpHyHNCJ5
AL - - 20 + +
5 fl ity + + T K + +
FH 327 0 7 - - SR + +
Tk FR 3 FR R s + + LI B e A - -
TER K i + + JER YT + +
2%NaCl 1] A= K + + I # AR + +
5%NaCl i] £ &K + + FIH =< + +
7%NaCl 7] 2E K + + LR - -
10%NaCl 1 2 - - DAL R + +
REEK + + FHH &= + +
W Ak + + THER A R + +

T A B SRE, A A SR o

Note: + means positive reaction, — means negative reaction.

98 | @ Paenibacillus polymyxa (PpHyHNCJ2)
100 [l © P. polymyxa (PpHyHNCI5)
50 P. polymyxa (Pp-KH48-5)

P. campinasensis (NZ-2)
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100 | P. macerans (SG2)
P. chibensis (NBRC 15958)
100 ' P. chibensis (JCM 9905)

ﬂ' P. curdlanolyticus (YK9)

P. curdlanolyticus (NBRC 15725)
55 100 P. kobensis (BRC 15729)
10_0| P. kobensis (DSM 10249)

100 I P. alvei (NBRC 3343.58)
P. alvei (NBRC 3343.46)
79 P. apiarius (DSM 5581T)
100 ' P. apiarius (BQ33)
100 | P. alginolyticus (NBRC 15375)
I p. alginolyticus (DSM 5050)

68 P. validus (NBRC 15382)
100 ' P. validus (JCM 9077)

Clostridium butyricum (ATCC 19398)
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Fig. 4 Phylogenetic tree diagram of biocontrol bacteria
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A: P.capsica P; B: P. capsica Py; C: P. sojae; D: Phytophthora melonis; E: P. palmivora; F: P. vignae; G: F. oxysporum; H: A. niger; I: C.
siamense; J: L. theobromae; K: L. hormozganensis.
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Fig. 5 Inhibitory effect of biocontrol strains on 11 pathogenic bacteria
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Tab. 2 Inhibitory effect of biocontrol strains on mycelial AL RE T . fRICHLERE T . fRATRE S . A

growth of different pathogens
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SR T Lo EIRRGEA, MR TR
" m, LABERARZS 24T, —RI G AR
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Ve AR NG ek 25 3 (P<0.05), LR AR, LSRR A
Note: Different lowercase letters in the same column indicate %ﬁ% , X—?E%Y@K% n&l}f{l‘ﬂ/\] I‘EJ %}jﬁﬁ%ﬁ U[ﬁ]gjﬁi S
significant difference (P<0.05). Wﬁﬂjﬁiﬁ@%@@%ﬁﬂﬁ}?#ﬁ%‘@ %ﬂ%jﬁ
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A TAA BEWE , MABIARUC HEEXT IR (TAA SRHEWR 50 pg/mL ). BAVEXTIR CREERIY LB Hi3RH ), AHE (R );
B: fFAHLBERE IINE ; C: MECHLBEREIIAE s D: MEHREIE; B: FEIAEBEINE; F. PEEEIINE.

A: Determination of IAA ability, from left to right followed by positive control (IAA standard solution 50 pg/mL), negative control (uncon-
taminated LB medium), and treatment (bacterial suspension); B: Determination of organophosphorus solving ability; C: Determination of
inorganic phosphorus solving ability; D: Determination of potassium solving ability; E: Determination of nitrogen fixation ability;

F: Determination of iron production ability.
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Fig. 6 Growth promotion effect of biocontrol strains
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