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Study on the effect of actinomycetes on microflora of replanted
strawberry’s root domain and the bio-control effectiveness
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Abstract: [Objective] The study explored the effects of bio-control and growth promoting after actino-
mycetes Actll and Actl2 were inoculated, meanwhile investigated the population of microbe in the root do-
main of strawberry. [Method]) Plot tests in unprotected field were carried out to reveal bio-control effects
and growth influence, the dilution-plate culture was used to show the population of microbe in the root do-
main of strawberry. [Result) (D The results indicated that, when Actll and Actl2 were inoculated, the
population of microbe was obviously affected, the gross amount of bacteria and actinomycetes in root sur-
face increased by 71. 4% —100. 0% and 112. 9% —234. 9% respectively compared to control treatment,
meanwhile the gross amount of fungi and actinomycetes in roots increased by 70. 3% — 71. 8% and
78. 6% —90. 2% separately. The ratio of the actinomycetes/bacteria,atinomycetes/fungi,bacteria /fungi at

root zone,root surface,roots also increased when Actll and Actl2 were inoculated,actinomycetes/bacteria
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in root zone,root surface,roots was 1. 63 times, 1. 67 times and 8. 8 times more than control treatment sep-

arately, atinomycetes/fungi in root surface and roots increased 3. 2 times and 3. 3 times respectively. @

Actll and Actl2 could colonize in strawberry’s root and the soil surroundings,the colonization density of

Actll and Actl2 in the root surface was 1. 30 X107 cfu/g and 5. 76 X 10" cfu/g respectively,colonization ra-
tio was 32. 3% and 92.4%. @ Plot test showed that Actll and Actl2 had good promoting effects on the
growth of the bio-mass of strawberry. The new fibre biomass was increased by 31.3% and 112.5% respec-
tively,and the number of stolon was increased by 109. 4% and 168. 8% separately. @ Actll and Actl2

could obviously control replant disease of strawberry,the relative efficiency in unprotected was 28. 6% and

84. 7% respectively. [Conclusion) It shows that Actll and Actl2 could ameliorate the micro-ecosystem of

the root domain,enhance the disease resistance and improve the biomass of strawberry.

Key words: strawberry;replant disease;bio-control;actinomycete; microflora

B A AR R 7 B A ™ DX i A A X A AR
R 6 T AR BRI g >k R R . H
A s 2B 7= 1 B iR 5 RE A B 22 oK AR A R 2 L 4
b TG R B B R B R R e £ 2 T
ST . (BRI LT R A AR A% R L 40 A X
RN 7E L B J0 L n] AR A s e b TR O HAE
JIE 348 5 I B 15 AR 8y 5 0 i Rl 1 R RN O
T8 o S5 A2 7 i SCR B H LR R, B £
b i HARBUE A KT L DRI R R OB 0 B YA i
e R AR DX AR DR A R, TR AR AR
I 2 2 1 A AR DX S v ) D A 3 [ 4
PGS B - S A A 25 B Al R R U B A 2 o D
PG SRR A B AT AT B TR Sk b 5 1k e g i AR B
WRAg K Ao B B AR R S A A T
AS818 B I FIHE P I BSOT X 7 4¢ 7% 4 K H AR Br i
FEIX R B SE I AR BUE ST BRI T 2 B PN
XS A AR 11 0 S A Y TR SCORE A5 R T 2 A
R N 0 4 o R VR R AT YT 3 bk
TR X R AR A2 AR Xt PPO I 1R /9 52
{EL LI G Tl 2k TR A 50 X R A R L A R L
5 X B A AR AR Bl A 0 DX 2R 0 2 0 R A B 28R ) 4
FEARIEAR D o AW 5T R 8 H /) DX 36 - I 5
W EIE T AR AT R ] Actll M Act]12 X w45
WA BUE Y X2 B A B 20O 2 W DL A i 2k
] 300 T A 1 AR A A A R BB A AR

1 MESFIE
1.1 R

P AT S B ORI 17 5 il DR P A7) 78 L 5
Phox ERRE KA.

PORAE UL B - Actl], Actl2, AT 55 [ 5 i
1o JEUA 17 A R 2 P 3 S T T A A

Wy i O e A 2 I 308 3 T 24 2R T o S A R
HA BB A S . o Actl2 v | R
7 BE AR W) T T i S8 5 Ol 45 e 8% B 1R (Stre ptomy-
ces pctum) , Actll ZARFFR EJH1T 16 SIRNA 73
W58, R A ST 5% %5 R (Streptomyces carnosus) ,
B3k A B H R B 9 25 (BPA) L Dh 4%
BRERE BMG B 3R L (PSA) L IR 1 S I8 B R A
(GAOM,
1.2 WA E
1.2.1 #R¥I&#&H W8T 2005-10~2006-06 £k
PR IX TR S B IEAT B M 1 15 b oy
HESE A4 EAEFAE R AR, WO R (CKD L A
Actll Fl Actl2 F7l 3 AabEE, HEAEE 2 A,
HEAE 133.4 m’, K 508 133.4 m,1 m,
1.2.2 # A L8 T 2005-10 B4 5 4% 0
BT F Actll B Actl2 TG I K% TR L
A TR RSCRIIR TR R B AR BRI AR AR R
o3 L RS TR TR RS R
1.2.3 #mAHR ZHoH1 2006-05-13 RAETH H
TR0 B4 b A R B AR AR AR AT U X R
(DFFRI T RE, FIERFEF IR ERL 1
em + )2, RAEFRATE] 0~20 cm )2 14 (U B %
WA HZ FAE R RN .
(DFFGRX T RE, WX LIHESHRAL K
B MR W R 1, HERFEF S A
FERRAZ H S B2 e AR 2R 1) 56 B 5 TSR AR 37 6 i
WREMEGRREE GBI TIEARE T RFE
SRR BEEAEG N LR R R R BB AR
s WE T P RBREER AR ER B
B IR ACREE AR B IX 4z o
DAY Actll, Act12 ¥it Jy HAEAR X 4 o 9 5E 5

1

Ho



1z

B L 55 < 2 T T 70 o 32 A e R DX AR 0 DX 2R 40 i G B s 2 A A T 155

(ML L BMAIH . B C BT R IX LR
RMRAELE P HC B w4 AR R WL RS
AT 90 mL JE R /K 250 mL = ff i h 4R 3
TR AR 28 A b S v BB AR AR L I K R AR
F LKy R W2, W1 —W2 Z{H K+
Fdd s IR AR TR AN BAEY . REE L A5
Actll FI Act12 f Kt B O H A R 3R v i 7 B

=l

H o

CA) R N T A= 0 I 3R 3 B o DO 9 1 ) 45 . B AR
& A BRI A S 0 R A AR AR L T A AR S AT
IR 30 s, AT R g/I) AR 1. 5 min''Y
DL FEAR 2 3R 00104 9 s FH JC W K 0 52 ol B v T
RGP R, B F A A, % m (K 2 m
(KD =1+ 5 JINTC TR KA 30 T AN 7] v B 17 Ak
W R FES IR AY Act1], Act12 % o HAE
A B T

(5) REAFMR AP 1 AR X 4 MR = SR 4 L
AR R 4 TR B I E . 4 OR R ORE P L U 4K
T
1.2.4 ¥FAWFHKGN T KD E
SR AR 3 o B s R D SR T I [R) M A . Kk
WA ARTE AT W AR R R BT
7

1.2.5 #HHEAX
PP = KR MR B/ P A MR E <100 0

AEXF B 3% = ORF BB & g 538 — b 3 A 9 58D /

Xof HE &9 5 X100 %% 5
IR AT 1) R R % = R T T R B/
2R B ARG H R 100 %6

1.3 HiEAE

B AT 356 5008 1 DPST7. 05 88 i+ 8% 44 47 43 47
F 484 Duncan 31 52 i 2215 1T 2 5 LK

2 gER 55

2.1 MEFEHFNESRIEMEDHEHZMW

HRIHE 4 338 T A 2R 43 A 0 DX R A R L A
FEAR R E O X AR R R AR RN

HH 28 1 A] T AN [R) 304k TR ) 700 Ak 38 1) B R AR 4D
FRIX AR B AR I 3 R W i B 1 2 30
HP R 2R > AR DX > A PN 11 e 4 5 422 ol Ak PHARS 3R 401 R
2R TR AR B A ) B LR R R R 71. 490 ~ 100, 0%,
112,996 ~234. 9% s R P BB L R R A7 2L
B, 4R W B4y B R 70, 3% ~71. 8%, 78. 6% ~
90. 2 %6 5 & W B Fh A Bl 04 TR X AR AR 3 AR 9 B
P 5 35 A B S S D R ) R R R T A 1 4
TRt 48 e AR (BT A AR .

1 TRAHEZHHFLEBEESRX RR BRAMEIR ROAR

Table 1

with different treatments

Population of microbe in the root zone and root surface and roots of strawberry

cfu/g

A (107) Bacterium

F.# (10") Fungus

TR T (105) Actinomycete

IR R Wk A WK Wk W X W Tz
Root zone  Root surface Roots Root zone  Root surface Roots Root zone  Root surface Roots
CK 4.39 a 9.76 b 0. 66 ab 2.63 b 25.97 a 0.11 b 1.91 ¢ 18.89 ¢ 0.06 ¢
Actll 4.10 a 16.73 a 0.50 b 2.91b 27.17 a 0.39 a 3.81 a 40.22 b 0.28 b
Actl2 3.86 a 19.54 a 0.76 a 7.44 a 24.40 a 0.37 b 2.74 b 63.27 a 0.61 a

T OFIIAF/NG FHEERIR 0,05 K- A REZS. TRR. QWA 2 A0 | 20 Sl 2w 8o 20 5 2,05 107,250 X 10" &

2.58X10% cfu/g,

Note: D The small letters indicate significant difference from treatments at P=0. 05 respectively in the same column. @ The colonization ca-

pacity of the bacterium,fungus and actinomycete in the soil of root outside are 2. 05X107,2. 50X 10*,2. 58 X10° cfu/g.respectively.
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Table 2 Comparison of microbe in the root zone and root surface and roots of strawberry with different treatments
e BT/ 40 (102 (A/B) A/ L (B/F) I/ B (A/F)

Treatment HRIX R N X e A X R AN
Root zone  Root surface Roots Root zone  Root surface Roots Root zone  Root surface Roots
CK 4.35D 19.35 C 0.91C 1734 A 376 C 5696 A 76.2 B 72.7 C 50.0 B
Actll 9.29 B 24.04 B 5.60 B 1406 B 615 B 1364 B 124.2 A 148.2 B 71.8 B
Actl2 7.10 C 32.38 A 8.03 A 518 D 713 A 971 C 36.8 C 231.0 A 164.9 A

TE AR AT KE F 0% 0,01 KF LA RFZS, FERR, WA LW A/BB/F K A/F 43510 12.59X107%,781 K 98.4,
Note; Capital letter indicate significant difference from treatments at P=0. 01 respectively in the same column. B/A,B/F and A/F represent

bacterium/actinomycetes and bacterium/fungi and actinomycetes/fungi 12. 59X107%,781,98. 4.
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Table 3 Colonization density of actinomycetes tested in the root zone and root surface and roots of strawberry

NN Actll Actl2
6 000 3 o7 e - v — e —w— - proe "
Location FEFLE L/ Ccfu s g7 1) TS/ % ETHE R/ (cfu - g™ 1) FEFRE/ N
Colonization density Colonization ratio Colonization density Colonization ratio

R X Root zone 8.37X10° C 22.0 6.89X10° D 25.1
#R % Root surface 1.30X10" B 32.3 5.76 X107 A 92.4
H A Root 0.20X10° E 0.07 0.43X10° E 0.07
HRER/ AR 15.54 83. 61 -

Root surface/Root zone
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Table 4 Control efficiency of actinomycetes agents to open air trial strawberry

I H Qb 2 A SR AL o ke A RIRR/ % AR B Rk %6
Investigation time Treatment Total number Disease number Disease ratio Relative efficiency
CK 2120 36 1.57 a —
04-19 Actll 1 869 20 1.07 ab 32.3
Actl2 1 360 5 0.35 b 77.8
CK 2120 534 24,43 a —
04-29 Actll 1792 327 17.53 a 28.6
Actl2 1 360 51 3.75 b 84.7
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Table 5 Growth index of different actinomycetes agents treatment

# Fk Whole plant

#3543 Above ground biomass

Ak 3 Y/ L0 i/ B/ % LG E-Ye B/ %
Treatment (g ¥ D H o (g« f™ D Increase (gt D Increase
. Increase ratio . . .
Biomass Biomass ratio Stolon ratio
CK 23.39b — 19.22 b - 1.60 ¢ -
Actll 32.68 a 37.3 28.19 a 46.7 3.35 b 109. 4
Actl2 35.99 a 52.9 30.61 a 59.2 4.30 a 168. 8
H#i R ¥4 A4 Wi Ground biomass
Ak 3 ERFER/ HE/ % AR/ WR/ % AR/ WR/ %
Treatment (g KD Increase (g« #™ D Increase (gt D Increase
Root ratio Fibrous root ratio New root ratio
CK 4,17 b — 1.57b - 0.32 ¢ -
Actll 4.50 ab 7.9 2.21 a 40. 8 0.42 b 31.3
Actl2 5.39 a 29.3 2.28 a 45.2 0.68 a 112.5

UeAk 2 5 0P LU H L Rl Actll #l Actl2
PR 70 T AR ol R R R B L B2 FP Actll Al Actl2
PR TR0 R B 25 40 0 A BE 1. 75 An2. 70
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