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Screening of recombinants of endophytic actinomycetes SG2
and biocontrol actinomycetes SC11

SONG Chun, LIU Liang,REN Tai-jun,ZONG Zhao-feng

(Shaanxi Key Laboratory of Molecular Biology for Agriculture,College of Plant Protection,
Northwest A& F University ,Yangling » Shaanxi 712100, China)

Abstract: [Objective] The study was to improve the effect of the biocontrol antinomycetes against the
verticillium wilt and fusarium wilt. [Method] The protoplast fusion to fuse the endophytic actinomycetes
SG2 and the biocontrol antinomycetes SC11 was used. [Result] Eighteen recombinants were isolated based
on the morphological character,color of colony and stabilization characteristics of genetics,and determined
their inhibition, the difference between the volume of secretions,as well as the endophytic character and the
capacity of producing polyamines. The eight recombinants G-C1,G-C2,G-C8,G-C10,G-C11,G-C12, G-C16
and G-C18 had obvious inhibiting effects(Z=70%) on Verticillium dahliae. The strain G-C12 and G-C8 had
obvious inhibiting effects(>>75%) on Fusarium oxysporum f. sp. niveum, But the recombinants reduced
the volume of secretions. Recombinants G-C1,G-C2, G-C10,G-C11,G-C12 and G-C16 were isolated from
two different plants and also could produce polyamines. The parents” endophytic character and producing
polyamines were maintained by eight recombinant strains. [ Conclusion) Apparently, this study has a-
chieved the proteplast fusion between endophytic antinomycetes and biocontrol antinomycetes, and has
become one of the most promising alternatives in controling the verticiuium wilt and fusarium wilt.
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Table 1 Colony characters of the eighteen recombinant strains
LS WETE & SAETE 22 5 (5 A 2 B J A
Strain Colony character Colony colour Pigment in medium Production of spores
S bk 5 Rk " .
| MR ERRR YR R o
Radiate with powdery surface Grey Camel
PR L o ] g % L
R B BH L
Radiate with central salience Albino white Rosy pink
T e e .
o AR | i )i L
Radiate without central salience White like cocoon Greyish white
RN VAR N YT AT
G2 meJ;JJ'«H( %ﬁ*ﬁ:«{k lfl)‘i’f’z-'i i g
Radiate with powdery surface Green like bungeana Azolla color
B P R S s
’ Round with coarse surface Medium grey Yellow like golden
G-Cd [B I , v ] 5 EFH 5 WK £, St
™ Round with central salience White like lotus seed Grey like cuttlefish
N e B G .
T Round with coarse surface Greyish white Grey like inkstone
G-C8 AR IR SR T R IR M KA +t
Radiate with powdery surface White Greyish white
. [ , 2% T A R SR ETH
67 Round with coarse surface White White like lotus seed RN
Ges BRI B SF .
Radiate with central salience White like lai meat Yellow like ivory
R LR IR N R Y M oyt
G-C9 Radiate with central salience White Yellow like juice RN
- B , B AR i W77 Bk
G-C10 Round with powdery surface Greyish white Gray like peridot T
. SR 22 IR Sk ey
G-Cll Radiate with powdery surface Gray Gray like bead T+
Gopp SRR R R e s N
i Radiate with central salience White White like lotus seed
<~ AR IR IR L ST R IR HH B 8, KR K AL
G-CL3 Radiate with powdery surface Murine Grey like marble T+t
DT T ; e e
Gel AR IR G Wik -
Round with powdery surface Dark grey Bice
N [BJE , v i) 28 2 R o3 RN
G-CI5 Round with central salience Green like bungeana Light brown R
R TENET P BLIUR A
G-C16 Radiate with powdery surface Silver gray Purple like brazilwood BN
. [BJE . o 8] 58 2 L K £, oy G
G-C17 Round with central salience Grey like cuttlefish Light brown Tt
Gots B R i ot N
Round with coarse surface White Yellow like juice

WA B+ 4. P S+ RS KRR

Note: +. Indicates number of sporulation are few; ++. Indicates number of sporulation are moderate; + =+ —+. Indicates number of sporula-

tion are many; + + -+ +. Indicates number of sporulation are more.
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Table 2 Inhibiting effects of the recombinant strains on the target pathogens %

RS G161 75 JR % fh 2 PNITE T bR I k6 74 I % Ak 2 PNITE YA
Strain F. oniveum V. dahliae Strain F. oniveum V. dahliae
SG2 28.3 47.8 G-C9 0 44. 4

SC11 72.8 77.2 G-C10 22.8 70.0

G-C1 39.9 70.0 G-Cl11 0 76.1

G-C2 47.2 70.0 G-Cl12 89.4 87.2

G-C3 41.1 68.3 G-C13 23.3 61.7

G-C4 32.2 0 G-Cl14 0 60. 6

G-C5 42.8 62.2 G-C15 0 0

G-C6 52.2 54. 4 G-C16 0 71.1

G-C7 30. 6 55.6 G-C17 0 63.3

G-C8 76.1 83.3 G-C18 59.7 82.8

T A AR o 20 e £ 1Y TN 280 A 400 T 28R Sy s T B DR 7 L DR DR T A R TR R S AR 11 d

Note: Inhibiting effects of the strains to F. oniveum was measured in 7th day after inoculating, and inhibiting effects of the strains to V.

dahliae was measured in the 11th day.
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Table 3 Inhibition effects of the ferment broth and filtrate of the recombinant strains on two target pathogens mm
LS R N L LAY F. oniveum KA H V. dahliae
Strain KW FB KBS FT KW FB KR BEUEW FT
SG2 12.0 0 24.5 0
SC11 15.5 12.8 32.1 15.3
G-C1 12.7 12.0 20. 3 0
G-C2 12.1 0 18.9 0
G-C8 12.6 0 20. 2 0
G-C10 11.8 12.0 20.0 0
G-C11 11.2 0 19.1 0
G-C12 10.9 0 21.4 0
G-C16 12.8 0 28.0 0
G-C18 11.4 0 19.4 12.5
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Table 4 Colonization ability of the eight recombinant strains in watermelon and eggplant tissue

HEIXAEY) Test plant M2 Root tissue

ZLIH 41 Stem tissue

Vi JK Watermelon
#ifiF Eggplant

G-C1,G-C2,G-C10,G-C11,G-C16,
G-C1,G-C2,G-C10,G-C 11,G-C12,G-C16

G-C1,G-Cl11,G-C16
G-C1,G-C2,G-C10,G-C12,G-C16

2.5 BBREKRTZEARE

2 WA AR e S A e T g T AR AE TR

BRI 2 — Rl LA A W A8 SRR I A
R TE Y E R AT SR EA T Z A B



LR *R

AR N SG2 5 A B T SCLL flh i T ik B9 075 1 69

2 i ] LAl S 53] 0 57 R A 2 4 i T DR AR A0
TR PR T 45 01 15 5 i 9 4 7 A L AT LA R A
A 22 T, KR B A AR A R T L ™ A 2 i
Az .

MIE T n R Fil A AR ¢ fE S CK 22 51 W 2
Cr R8O/ S 0050 o Ud B Rl 5 T bR 2 kR TR AR

250 W r (48 Red);
W 2( & 8 Green);
200 O b £2 Blue)
e 150
Q
i
[0
g@ 100
E

50

BRI R 7= 22 i 10 R 5 DA € AR AR R B S il R AR
G-C8.G-C16 Il G-C18 fy r {H ¥ MK T HAE —E A
SG2 At SC11, Ut B = Z i 2 . ARHEIT AR 4l 15 77
B 11 16 75 Ak A W A 7 A 2 AR A B € 1) TR T
Ui £ B 0 S RO BP0 A A B A T T
— B E .

CK SG2 SCI11 G-Cl1 G-C2 G-C8 G-C10 G-Cl11 G-C12 G-Cl6 G-C18

B AR

Strains

L fhaw k™ 2 0 B e

Fig. 1 Ability of producing Polyamines of the recombinant strains
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