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Abstract: Measure the inhibition by agar piece method. After puddling treatment raise seedlings and
dipping root pot culture test, get the growth promoting effect to the strawberry and measure the
strawberry leaves and root’s PPQ activity, so as to get the induced endurance. The results showed
that; QThe three actinomyces strains all have transparent inhibition to the five pathogenetic fungi.
Actl1 has strong effect to the five disease germs. Actl2 has inhibitory action to four disease except
Fusarium oxysporun. Actl has the same effect on both Fusarium and P. fragaride Hickm. @ The
three actinomyces strains all have transparent growth promoting effect after the inoculation, especially
to the root of the strawberry. The root weight rising by 122. 4% to 265. 6% over check test and the

leaves-stem reach to 53. 6% to 64. 4%. @ The three actinomyces strains can promote the leaves and
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root’s PPO activity, produce the induced endurance of the strawberry after the inoculation. The effect

to the root’s PPO activity is stronger than the leaves’. After puddling treatment raise seedings and

‘dipping root pot culture test, the three actinomyces strains can improve the strawberry néw leaves’
PPO activity in 5. 9% and 16. 9% ,improve the strawberry thick root’s PPO activity in 21. 4% and 35.

0% ,as well as thin root’s activity in 31. 3% and 26.3%. The three actinomyces strains all have inhi-

bitien to the five strawberry pathogenetic fungi. After puddling treatment raise seedlings and dipping

root pot culture test, they can improve each part’s biomass of the strawberry plant and make the

strawberry produce induced endurance.

Key words: Strawberry; Biotic-control; Actinomyces; Suppression; Biomass; PPO activity; Induced en-

durance
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Table 1 The diameters of the inhibitory zones of the actinomyces to pathogenetic fungi /mm

# R E Pathogenetic fungi

EBREE
Biocontrol ﬁ?}ﬁ %ﬂﬁﬂﬁ L . jﬁﬁ#ﬁ%‘ . ﬁ.&ﬁ.
actinomyces Fusarium sp. Fusariumoxysporun  Verticillium dahliae Rhizoctoniasolani P. fragaride Hickm
S D S D S D S D
Actl 0 - 2 + 0 - 0 - 6 ++
Actll 12 ++ 4 + 3 ++ 18 + 21 +++
Actl2 6 + 0 — 3 + 7 + 13 +++

E:Q DREXMNFBER (mm); QS ERWEBE . +++ .+ 4+ + R AR ERERBEESR. HOBYEHERAERTENZL
RN EENBREARLZERKRARENE.
Notes: (DD represents inhibiting zones diameter(mm) ; @S represents containment procedure; ++ + .+ + .+ and — represents that the

inhibiting zones are transparent, semi transparent and have no fungi ,semi transparent and have fungi and have no inhibiting zones.
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MEEN B 72.8%,82. 1% 1 64. 2% ;
ZEHEEN RSP 64.4%,53. 6% F155. 2% ;
WA B RAHEE 127. 1%,265. 6% 1 122.
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SE ZEHARFEESNEXNBRS 21.7%,
20.5%F1 22. 8%; Actll J& Actl2 52l (&
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Table 2 The weight of strawberry plant,leaves-stem and root after different treatments /(g/plant)

4 B B 7 Biocontrol actinomyces formulation

CK
1
A A R W1 Actl Actll Actl2
Treatment Biological property Measured WA WE /% WA BE /% HE B /N
value Measured  Growth Measured  Growth Measured  Growth
value rate value rate value rate
HEiFW HKRIEPW 14. 32 24.75 72.8 26. 07 82.1 23.52 64,2
PTRS %0 E LW 12. 40 20. 39 64. 4 19. 05 53.6 19.25 55,2
HWE RW 1.92 4.36 127.1 7.02 265. 6 4.27 122.4
(/25) X10 (R/S) X10 1.55 2. 14 38.0 3. 69 137.7 2,22 43.1
BERA&R HESEPW 15. 24 18.55 21.7 16. 43 7.8 14, 94 4.3
DRPC EME LsW 7.03 8. 47 20.5 8. 20 16.6 5.70 —18.9
BERW 8.21 10. 08 22.8 8. 23 0.2 9,24 12.5
(#/2£) X10 (R/S) X10 11. 68 11. 90 1.9 10. 04 —14.0 16. 21 38.8
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Fig. 1 The weight of plant,leaves-stem and root of the strawberry after puddling

treatment raise seedling(a) and dipping reot pot culture(b).

R3 TREHEALEBRESHANEWE (KX /mm,E/g)

Table 3 The biomass of strawberry leaves after different treatments(length,width/mm, weight g/5 pieces)

A B E M Biocontrol actinomyces formulation

YR K Actl Actll ActlZ
Trosment Lones Bobgcal  \Gl TWE  mE/N  WR mE WE WE X
property value Measured Growth Measured  Growth Measured  Growth
value rate value rate value rate
H+EFH  Zm Old leaf # Length 57 61 7 58 2 63 11
PTRS ‘ % Width 51 52 2 49 -1 53 4
H Weight 2.26 2. 65 17.3 2.32 2.7 2.56 13.3
#FM Young leaf ¥ Length 32.5 46 42 42 28 44 35
P Width 29.5 39.5 34 34 15 39 31
H Weight 0. 66 1.43 117.6 1.03 56.5 1.36 106.9
BERAR  EM Old leaf K Length 51 53 4 56 10 62 22
DRPC % Width 41 46 12 45 10 53 29
H Weight 1.56 1.88 20.5 1.91 22.4 2.66 70.5
#H M Young leaf K Length 40 40 0 39 —3 40 0
% Width 35 36 3 35 0 37 6

H Weight - 1.08 1.31 21.3 1.09 0.9 1.38 27.8
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Fig. 2 The leaf size of strawberry after puddling treatment raise seedling(a) and dipping root pot culture(b}
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Fig. 3  The leaf weight of strawberry after after puddling treatment raise seedling(a) and dipping root pot culture(b)
2.3 PPOEH PPO &t X B M, Actl, Actll 1 Actl2 4
PPO N @A LB, R B A PPO EHR  BERH PPO EHMIEN 4. 106 ~9. 26, ]
WIRMEY VIR H B PPO EHESREYBE T P Actl2 X FERF I PPO IE KRR I8 E &K
PR BHEZI PPO EHMIEHN 1. 9% ~9.3% (B
2.3.1 #th MEK4MELFS EEGEANYE 4.

SEAE B A AR B e B Ak B R
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Table 4 PPO activity in strawberry leaves after the inoculation with actinomyces(Ass * U+ g™ « min™')

£ BB # Biocontrol actinomyces formulation

CK
g gy HK il Actl Actll Actl2
Treatment Leaves Batches Measured WA WE /Y% WiE HE /% WE BE /%
value Measured  Growth Measured  Growth Measured Growth
value rate value rate value rate
H1+EFH Z 0 Old leaf 135.0 137.5 1.9 147.5 9.3 137.5 1.9
PTRS FH Young leaf 1 162.5 165.0 1.4 170.0 4.4 180.0 10. 2
2 222.5 237.5 6.7 231.7 4.2 240, 8 8.2
ot 192.5 201.3 4.1 200.9 4.3 210.4 9.2
Average of young leaves
RER B #H Old leaf 237.5 185.0 —22.1 232.5 —2.1 192.5 —18.9
DRPC ™ Young leaf 1 218.0 251.0 15.1 278.0 27.5 250.0 14.7
2 210.0 250.0 19.0 222.5 6.0 250.0 19.0
W8y Average . 214.0 250. 5 17.1 250. 3 16.8 250. 0 16.9




.« 134 - mode & Nk ¥ i 17 %
O Z™ Old leaves M M Young leaves
250.0 a b
300.0
£ 2000 = 2500 |
B g
& 2150.0 "o »,200.0 |
2% 5% 150.0
e Q B 0 F
£ ©100.0 .8
5 g <1000 |
o 500 e
5 fm 500
B4 (o]
& 00 & ooU
CK Actl Actll Actl2 CK Actl Actll Actl2
H4 EPEFHIENTS () NERERHIH (0)EHEHH PPOFH
Fig. 4 Leaves’ PPO activity of strawberry after puddling treatment raise seedling(a) and dipping root pot culture(b)
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Table S Root’s PPO activities of strawberry after the inoculation with actinomyces(Ass * U+ g™' « min™')

H B ##| Biocontrol actinomyces formulation

fhm RE é% Actl Actll Actl2 1 Average
Treatment Root Enzyme BE  HKE/% BiE  HMKE/% BE HKE/% BE  WMER/X%
activity Enzyme Growth Enzyme Growth Enzyme Growth Enzyme  Growth
activity rate activity rate activity rate activity rate
HLEW HAB TR 191.7 213.3 11.3 215.8 12. 6 269. 2 40. 4 232.8 21.4
PTRS #M THR 108. 3 130.0 20.0 132.5 22.3 164.2 51.6 142.2 31.3
-1 Average 150.0 171.7 15.7 174, 2 17.5 216.7 46.0 187.5 26.4
R MM TR 214.2 274, 2 28.0 277.5 29.6 315.8 47.4 289, 2 35.0
DRPC i THR 138.3 152.5 10. 3 180.0 30.2 191.7 38.6 174.7 26.4
- Average 176. 3 213.4 19.2 228.8 29.9 253.8 43.0 232.0 30.7
OHEMRTR m 4 THR
= 3000~ . 3500
A K|
8 2500} 2 g 3000 b
w "
2 52000 : 2500
© 8 . £ 200.0
5 21500} g8 20
<9 <0
E & = 150.0
100.0 |- Ak
3 g 1000
o 50.0
2 i & 500
0.0 i 1 1 0 0
CK  Actl Actll Acti2 : CK  Actl Actll Actl2
B5 4HEAA#HLTEH()MERIAB (b)) EHHRERE PPOFH
Fig. 5 Root’s PPO activity of strawberry after puddling treatment raise seedling(a) and dipping root pot culture(b)
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