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Abstract This study was conducted to separate actinomycetes with a strong antagonistic activity to pomegranate
wilt pathogen from the soil collected from Mengzi megranate garden, Mengzi County and Jianshui Megranate Gar-
den, Jianshui County in Yunnan Province. The indoor bacteriostatic radius of actinomycetes strains JS1 against
pomegranate wilt pathogen was 11mm. Nematicidal activity of JS1 supernatant of fermented liquid to Meloidogyne
incognita was measured. The results showed that, compared with the control, M. incognita egg hatching rate was
lowered by 51.67% when treated for 6 d with 50% JS1 supernatant of the fermented liquid, and the corrected
mortality rate of M. incognita second-stage juveniles was increased by 88.10% if treated for 72 h with 50% JS1
supernatant of the fermented liquid. The finding suggested that strain JS1 could inhibit pomegranate wilt pathogen
and was toxic to M. incognita. Strain JS1 was identified as Streptomyces spectabilis based on its growth character-
istics, morphological characteristics and analysis of 16S rDNA sequence.
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Fig. 1 Antifungal plate of JS1, JS2,MZ11, MZ12, MZ93 and MZI1 against Ceratocystis fimbriata
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Table 1 Inhibition effect of JS1 fermented liquid on egg

hatching of Meloidogyne incognita

JS1 R BERUE/ o WEfk#/% Hatching rate
JS1 fermented liquid
concentration 2d 4d 6 d

50 5.55 aA 8.33 cB 11. 11 cC
40 6.67 aA 10. 00 cB 13. 89 cC
30 9.44 aA 12. 78 bcAB 21. 11 cC
20 10. 56 aA 28.33 abAB  40.00 bB
10 13. 89 aA 30. 56 aAB 48. 89 bAB
CK 17. 22 aA 41.11 aA 62. 78 aA

D [FF B 5 A RING R R R B ) 22 57 2 (P<C0. 05) . [H]
GVEHR 5 AN R RS Bk 378 B 1) 22 S f % (P<<0. 01D,
T,

Different lowercase letters in the same column indicate signifi-
cant difference at 0. 05 level; different capital letters in the
same column indicate significant difference at 0. 01 level. The

same below.
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H 2 W)y AL T A8 5 0] BEAR LU 22 5 10 35 5 A [ ok
(1 JS1 KB ALBE 2 Wedfi e 72 b, PirAy AL B b 2 i
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Table 2 Toxicity effect of JS1 fermented liquid on Meloidogyne incognita second-stage juveniles

KR BE / 6 24 h 48 h 72 h

Fermented liquid ~ 3ET-3 /% BEIEFET =3/ % TR/ % BIEFET -3/ % TR/ % KIESET-3/ %%
concentration  Mortality rate Corrected mortality rate Mortality rate Corrected mortality rate Mortality rate Corrected mortality rate
50 50. 98 aA 50. 45 aA 78. 84 aA 78.10 aA 89. 95 aA 88. 10 aA
40 44, 90 aA 44, 37 aA 48.72 bAB 47.98 bAB 63. 77 bB 61.92 bB
30 22.73 bB 22.20 bB 38. 03 bcB 37. 29 beB 52. 31 beBC 50. 46 beBC
20 6. 06 cBC 5.53 cBC 22. 22 cdBC 21. 48 cdBC 37. 84 cC 35.99 cC
10 1. 59 cC 1. 06 cC 20. 05 cdBC 19. 31 cdBC 37.17 cC 35.32 cC
0 0.53 cC 0 cC 0.74 dC 0 dC 1. 85 dD 0 dD

2.4 AEMERERNLE ISINEE PR 22T 21 T 5 R0 s 1722 EE sl 1605 5
ORIRGZ R PO R IS1 7E s IR— S g dk JEEUHIE M 57 A A KR IR R . A A2
bR R SEN LRI SELL, ORGSR RTHEDURRER R JST RS E IR AL BRI LR 3.

R3 MEEISI EEMEEERE LHESRSNE

Table 3  Cultural characteristics of actinomycetes strain JS1 in different media

P AW FENHE 2 A AR
Culture medium Color of aerial mycelium Color of substrate mycelium Soluble pigment
B HURRE TR AL A R E A iR EN ¥
Nutrient agar medium Light orange, indipink orange Orange None
TeALFRVEN B B e ik Y E R ARG EAN Jc
Inorganic salt plus starch agar medium Pink white, light pink Orange red, rose red None
M iR B R AR AR WER AN AR LY ¥
Oatmeal agar medium Light yellowish pink Orange red, bright red None
Hh R A BT i 4 S [E 2 EANER N = RN AN 4 A J
Glycerin asparagine agar medium Light pink, pink white Reddish orange None
ikl i PNRES e R HRE ¥
Glucose asparagine medium Deep pink Antic orange None
LERCS e B ke [IEANE) Jo
Potato glucose medium White, light pink white Ponceau None
P egie e AN ) b Eanah ¥
Malt extract medium Light pink Wine red None
LU SR AL TR i3 Jo
Czapek’s medium Melon yellow Orange None

A 16S rDNA 3 JH 5| 1% sikk JS1 #£17 PCR
P44, 7 BLg il ir J5 75 3] 16SrDNA G 42 K7 51,
GenBank 541 5 & KT069562, Blast #H{E¥: 4 #7
W TR IS116S rDNA ¥ 51 1500 WL 6 % B
(Streptomyces spectabilis) {[FJETE A 100% . F4 7
IR B R (& 2) F7R Tl 1S1 5 Wik i
ATl — 7332

BEETE AR AL A I F AL 0 A . W20 M
Bk ISR

3 it

R N FRZRE A |z, Hoal = A E

A& T AR R AT TG P 5 (8 LA R 0 Y
16 B WA 25 I T vk EAS Rz R R
T U 5 T B 7 A RO 25 L o s T K % () FF
R %2Rk R ; Chaudhary %57V BF5T & W
R B R 7E S SR ISP R A 7 vh A Rk A
F SRS PAE R I U BE  R A
B = AR P 4 R B AE . Benallaoua 265 D\ 4 4
o B AR B O AE B B BT352, I B 9 1 38 W 4
B A 8] — R 205 1 KA N BREE S = A
PUEC R T BT R B R 5 U R L
TR PR S5 1 T O % B AN TR OK R B TR LA
BRI PUE N S NI R EAR R 15, 5 mm; AR5
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FUXS A A R 220 1 A 0 A T T 2 114 T R R PR
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AU R W 43 s A L 2 AR B UL
B CMU-PAL0T A8 i 280t 7™ A AR W 16 AU )

JBT s X 2 o S LR A B A BUAE 5 B R
CMU-PA101 XF 4k 77 18 . 557 5 /N B 19 45 DA
MTHEED . LG DL B85 R I UBE R 3 4 £ Fh
MY IS LR A BT S HUVE F AR5 1 IOk
O XL 25 TGS AR A 228 T A Ao I A5 P 0 L L
AR EEAFAE T R B Wy, XA R G 250
4 F IR 300 it — B FE

00[IS1(KT069562)

62

1

Streptomyces spectabilis (KC737552.1)
Streptomyces purpurascens (AJ781382.1)

65 4|7— Streptomyces thermocarboxydus (KJ571048.1)

Streptomyces sclerogranulatus (AB184590.1)

44 Streptomyces lomondensis (JN999905.1)
99 | Streptomyces flavofungini (IN999902.1)

Streptomyces rutgersensis (ref[NR_119349.1)

| Streptomyces ederensis (EU570728.1)

0.005

1001 Streptomyces phaeochromogenes (EU594483.1)

2 L 16S rDNA A EFLHER JS1 RFEFELH
Fig. 2 Phylogenetic tree of JS1 based on 16S rDNA sequences
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%ok 65. 0%,

ABIFFE 53 15 A5 S P YO 5 B A7 W A 25 T

A FE NS HUE T X Rl 7 A 45 2% He B s £k &%
2 Wl A RGR AN AR IE L. 52 A0 AR bl b A
RARGE L HUR I A AN T AT RS 220 A A A
J3E K 35 AR B 42 M 3 07 AR A 22 B AR 4 4%
A 5 0 TR PR R DR AT S P o T 1 5
7 160 R RRAE A AR A 2200 SR 25 48 O S 4 4R
IBG EA B BT AR T
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