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Improvement of endophytic actinomycetes by protoplast fusion

CHEN Li-ping.ZONG Zhao-feng.LLI Chun-ling, GUO Ping-ping, QIAN Tian-you

(College of Plant Protection and Shaanxi Key Laboratory of Molecular Biology for Agriculture,
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Abstract:[Objective] The study was to improve the biocontrol character of endophytic actinomycetes
SF4,SG2. [ Method) Technology of protoplast fusion was used to improve the wild strains. [ Result]
Twelve recombinant strains were isolated based on the morphological character, color of colony and stable
genetic determinant,six effective recombinant strains: F-G1,F-G7,F-G11,F-G12, F-G15 and G-C5, which
have strongest inhibition to target pathogen,were screened. The strain F-G15 had obvious inhibiting effects
(>>73%) and had permanent inhibiting effects on Fusarium oxysporum f. sp. niveum and Mucor piri for-
mis ,the strain F-G11 had same effects (>>70%) on Botrytis cinerea Recombinant strains F-G1,F-G7,F-
G11,F-G12,F-G15 and G-C5were isolated from three different plants and also can produce polyamines. The
parents’ endophytic character,wide colonization and producing polyamines were inherited by six recombi-
nant strains. [Conclusion] Apparently,achieving protoplast fusion between endophytic antinomycetes and
biocontrol antinomyectes by the technology of protoplast fusion is an effective method to improve the endo-
phytic actinomycetes character.
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Table 1 Colony character of the parents and twelve recombinant strains
bR WKL & RAEW 2256 N TR 22 7
Strains Colony character Colony colour Pigment in media Production spores
. % . 3 10 58 R ER/eana)
SCl Round with villiform surface Red like silktree 2L Red Tt
g SR
SG2 %glhyiﬁﬁ]'{k %Kt Grey K B¢ £, Camel +++
Radiate with powdery surface
AR IR R AR - . . Fyy g i)
SF4 Radiate with powdery surface FLE & Creamy white Yellow like almond T+
. [RTE . 3% 1 2k =pey Sul SEF
F-Gl Round with mildew surface Purple like millstone Jasmine Tt
y B 4 4R e KT
- HE 211 1
FG3 Round with powdery surface LS € Swallow blue Grey like buffalo T
o SEATIR  Fe B AR ] . KHLA K
F-G7 Radiate with powdery surface HIRUK & murine Grey like marble T
s B 2 T 4L i WHte B s
Round with coarse surface Grey like inkstone Grey like tripod
FGI1 VIR - 2 1 4R 8 5 K 6 Dark grey IRk 4 Bice F o+
Round with powdery surface
e AR AR S o] 28 . it E A
FGl2 Radiate with central salience I White Yellow like juice T+
rors EhEES R G B G i
Round without central salience Light grey like crane White
- AR . AR . 2
- [~
FGI5 Radiate with powdery surface F & White Purple like turkey +++
- [RTE . o 8] 58 2 5 R €5, T
F-G16 Round with central salience Grey like cuttlefish #A5 @ Light brown Tt
A ES G ’
G5 Round without central salience Purple like cardamom B 5 €8 Dark purple et
. B . 3 T HL K - . g a
67 Round with coarse surface KRS € Medium grey Yellow like golden T+
e 2
FC2 BIE , o (8] A MR H W Grey YK % (8 Dark bice +

Round with central hollow

P RR RN Z D,
Note: Quantity of producing spores was indicated by “+”.
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Table 2 Inhibiting effects of the parents and the six recombinant strains on five target pathogens
O 9 i L X IR 42 / % Inhibition ratio
Target 4% /mm
pathogens CKcolony radius SC1 SG2 F-G1 F-G7 F-G11 F-G12 F-G15 G-C5

P FRTE—
E‘M$”§ﬁ@ 22.0 25.2 26. 32.7 54,2 11.8 14.9 42. 73.3 35.8
F. oniveum
.
i B A 1 4 21.0 37.7 54.7 56. 4 60.7 68.7 51.2 56. 60. 1 54.7
A. solani
H%H@ﬂﬁﬁﬁ 19.0 51.2 48.7 43. 6 65.8 26.7 45.2 37. ¢ 62.4 47.3
C. gloeosporioides
F o A
%%{ﬁ . 22.7 54,4 60. 1 51.7 37.7 39.1 33.9 33. 73.6 41.9
M. piriformis
P il 23 47.9 55. ¢ 38.1 43.5 51.8 71.5 46. 36.7 34,0

B. cinerea

T RUR TR FUR A 2 78 Ao R B s D 3 d I A 6 d P,

Note: M. piri formis and B. cinerea were measured in the third day after inoculating and the other were measured in the sixth day.
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Table 3 Permanent inhibiting effects of the parents and the six recombinant strains on five target pathogens

AR R T 7% H 4% /mm The diameter colony

Target pathogens CK SC1 SF4 SG2 F-G1 F-G7 F-G11 F-Gl12 F-G15 G-C5
Em*ﬁ%ﬁ[ﬁ 40. 8 0 25.0 0 10.0 40.0 20.0 15.0 0 29.0
F. oniveum
e ot e
””‘ﬁi%@kﬁ 45.7 34.0 30.0 20.0 15.0 12.0 4.0 25.0 9.0 12.0
A. solani
BEMLSUE R 43.2 30.5 15.0 18.0 8.0 8.0 9.0 10.0 21.0 20.0
C. gloeosporioides
F e A
&U\%ﬁ . 78.5 57.2 0 30.0 18.0 34.0 40. 0 60. 5 0 40. 0

. piri formis
/Kﬁj/%]m 68.2 60. 5 40.0 45.0 15.0 40. 0 9.0 50.0 25.0 37.0
B. cinerea
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AR 3 AR Y bRl Ay B A B SR B 3 BRml G
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Table 4 Six recombinant Strains colonize the tissues of three different plants of different parts

e AE Y il 4 5 B Recombinant strains

Test plants # Root 2% Stem
# JK Cucumber F-G1,F-G11,F-G12,F-G15 F-G15
K& Soybean F-G1.F-G7 ,F-G11,F-G12.F-G15.G-C5 F-G1.,F-G15
7 i Tomato F-G1.F-G7.F-G11,F-G15 F-G7
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