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Abstract: [Objective) In this research, the effects of 3 actinomyces on the plant growth and the in-
duced PPO activity of Cucumis melo L. were investigated in order to acquire effective Fusarium wilt biocon-
trol actinomyces. [Method] The antagonism and seed growth-promoting effect were evaluated by both agar
block and axenic fermentation extract experiments. The effects of the 3 antagonistic strains on the chloro-
phyll relative content,root weight and root activity of Cucumis melo L. seedle and their induced resistance
to Cucumis melo L. were assessed by pot culture experiments. [Result] @D The 3 tested strains had obvious
antagonism to Fusarium equiseti and Fusarium oxysporum {. sp. niveum ,with the diameters of inhibitory
zones all exceeding 17 mm. The inhibitory rates of 3 axenic fermentation extracts on Fusarium sp. were

from 2. 65% —65.27%. The fermentation extracts also showed growth promoting effect on Cucumis melo
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L. seed; @ The chlorophyll relative content increased obviously by 17. 57%,13. 54% and 11. 59% (P <C
0.05) when the 3 tested strains with their concentrations reaching 1.5 g/kg were inoculated with Fusari-
um equiseti ; The weight of the roots obviously increased by 53. 33% after the innoculation of Actll at the
concentration of 1. 5 g/kg with Fusarium equiseti ; The root activity increased obviously by 416. 67 %,
166. 67 % (P<C0.01) after the inoculation of Actl,Actl2 separately with Fusarium equiseti when their con-
centrations reached 2. 0 g/kg; @ The PPO activity increased significantly by 45. 06% ,50. 20% when Actll,
Actl2 were inoculated separately with Fusarium equiseti when the biocontrol agents were at the concentra-
tion of 1.5 g/kg. [Conclusion] The results indicated that the 3 actinomyce strains had obvious antagonism
effects on Fusarium equiseti and Fusarium oxysporum {. sp. niveum; The 3 strains also showed positive
effects on the growth and induced resistance of Cucumis melo L. These effects were more obvious when the
3 strains were inoculated with Fusarium equiseti.
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Actll X TF f9 45 Bt 20 R B r 45 b 18 B 42 1k %)
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Table 1 The inhibitory effect of 3 antagonistic actinomyces on Fusarium sp. in petri dish

ql;ls()iz)lff TE Fusarium o;ﬁ;{[}iiifn[gf Sp. niveum
o HibiL R £ 72 /mm R LI L/ TR
Diameter Inhibitory degree Diameter Inhibitory degree
Actl 18.17+0.62 + 18.67+1.03 +
Actll 24.33740.85 ++ 17.10£0. 29 ++
Actl2 20.50+1. 22 ++ 18.43+0.90 ++

L AR H 5 A kB

Note: + +,+ indicate complete transparent,semi transparent respectively.

2.2 HEPHMEELIEABERANHERTMNINEE W2 KA BRI E R, AR 3% 72 h il
H BRIk 47, 38%,65. 27 % Fl 63. 99 % ; Xt
M 20 LA W, Actl, Actll 1 Actl2 %t TF VU TURY 25 B8 o S 3 i Il 7 T, Actl2 YEBE 37 72
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Table 2 The inhibitory rates of axenic fermentation extracts of 3 antagonistic actinomyces to Fusarium sp. %
B T TF e WREER
Biocontrol wusarium oxysporum f. sp. niveum
actinomyce 48 h 72 h 96 h 48 h 72 h 96 h
CK 0C 0C 0C 0B 0C 0C
Actl 46.334+3.18 B 47.3840.32 B 38.68+3.51 B 2.65+7.43 B 6.32+2.99 B 6.57+2.22 B
Actll 60.65+1.24 A 65.27+2.47 A 60.32+3.51 A 34,23+6.08 A 33.98+3.03 A 30.3540.96 A
Actl2 61.70+3.07 A 63.9941.20 A 60.32+3.51 A 30.20+1.43 A 35.77+1.35 A 30.3540.96 A

T < [ 50 B 5 br AN 7 RS 5 B 3R 22 St 35 (P<0. 01) . 3% 5.6 [,

Note:Different letters in the same column indicate significant difference (P<Z0.01). The same as table 5,6.
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15.48%,8.81% ~14. 15% £ 4. 58 % ~10. 32 % ; i
Actll Jo K BEUEW BY 10,50 F1 100 1% 5 F i ik 2

FH IR o H R il B e BB 38 1 11, 6026 ~
29.55%  JRARIGIN T 9. 18 % ~17.22% s Actl2 T
S T DB TR S 10 F1 50 435 i T 02 BE A % b 2 ik
TRl AR 1 AR 4 5 AR R AT BH 06 ) 98 4,
1O A% R VR Ak 2L 1) I TC Rl L AR G B A of i
T S 3 5] A 18, 87 Y 18,05 %
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Table 3 The effects of 3 axenic fermentation extract dilutions on the growth and
simple vigour index of Cucumis melo L. seeds
s - PR o
E Kﬁ EL i *)TL 1% L2 H yH[i)?h;tyl Rﬂil?flc SinllF‘[J)IHL)‘q ifg?{iﬂ f’l&dcx
Biocontrol Dilution
actinomyce times K /mm K4/ % KB /mm R/ % Bl MW/ 7
Length ACK Length ACK Value ACK
CK — 42.18=+3.05 bed — 70.8846.62 cd — 70.8846.62 cd —
0 45.2140. 76 bed 7.17 80.91+0.72 a 14. 15 78.20+3.52 a 10. 32
Act] 10 48.7145.61 abc 15.48 78.90+7.06 ab 11. 31 74.13+12. 88 abc 4.58
50 43.86+1.68 bed 3.98 78.0446.81 abc 10. 10 78.044+6.81 a 10. 10
100 47,3042, 58 abed 12.13 77.13246.82 abc 8.81 77.134+6.82 a 8.81
0 38.98+6.84 d —7.61 65.5242.19d —7.56 63.4044.66 —10. 56
Actl] 10 47.0840. 83 abed 11. 60 77.68+7.08 abc 9.58 69.20+1.40 de —2.37
50 54,65+2.84 a 29.55 83.0946.74 a 17.22 77.86410.41 a 9.85
100 48.1546. 41 abc 14. 14 77.3948.49 abc 9.18 74.95411. 71 abe 5.74
0 45.4741.42 bed 7.78 76.93+1.89 abc 8. 54 76.93+1.89 a 8. 54
Actl? 10 50.14=+1.87 ab 18. 87 83.68410.07 a 18. 05 72.1746.49 bed 1. 82
50 45,3044, 41 bed 7.39 78.35743.39 abc 10. 54 75.7344.91 ab 6. 84
100 40,1944, 26 cd —4.74 73.1541.22 be 3.20 65.8341.10 ef —7.12

T [PV EE G AR R /NG TR ROR 28 5 B3 (P<<0.05) . & 4 A,

Note:Different letters in the same column indicate significant difference (P<Z0.05). The same as table 4.

2.4 AP HEEXMBERSHENREER

2.4.1 SMNG G EFAAE T w3k
A 7 T4k TR AN [ 2 e i Ak L 1) BRI &0y 7 b 2 A X
SRR 4, 4 AT 3 BRAE B R T LA TR 4
Fiig 5 TE IR, Yy e 42 & ST K4 i ik 2 R AR X &
. TEHEEFPESN 1.5 g/kg B TR Actl Fl Actll
B A I I G T 2 ORH G 5 40 0 Rt RS fin
T 4.69% N 3.25% ;5 TF R 42 kb 3 i 28 25 A0 0 &5

A B L TF 5 )m T 17. 57 % f13. 54 % (P<
0.05), HAE 3 A4 Fh it Ab B b 3 iR e K, A= B il 2k
B Actl2 DL 1.0 g/kg Hefh it Szt Bl R &) i nf 4
ZAXF SR BN T 1. 72% 504 2.0 g/kgdERh
iy TF RN, B4 B i ¢ 2 M 0 5 i 3 i 4
TE ¥ 7T 11.82%, 22 73k i # K F (P<<0. 05),
wd B A A R AR B R R S TF IR 4%
FE 578 S50 i &l 0 i R A B
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Table 4 Chlorophyll relative content of Cucumis melo L. after different treatments of 3 biocontrol actinomyces inoculum

-4 2% T, T
R e ke ) Agﬂtﬁiyn _ R <i%-ﬁf<; 5 Aihlzf}iyll _
agent tration Relfii\e ﬂcohlnilel’n luAmZéA agent (;IO':ttlz‘rll Reljfii‘e Ec‘ohrllilenl luAr[]?‘éA
CK - 27.9641.20 ab - TF - 25.5542.87 ¢ -
1.0 26.1442.05 b —6.51 1.0 26.5540. 93 be 3.91
Actl 1.5 29.27+2.31 a 4. 69 TF+ Actl 1.5 30.0441.57 a 17.57
2.0 27.6540. 88 ab —1.11 2.0 28.17+1.00 abe 10. 25
1.0 27.3843.03 ab —2.07 1.0 26.5141.92 be 3.76
Actll 1.5 28.8741.01 ab 3.25 TF+ Actll 1.5 29.0141.51 ab 13. 54
2.0 28.49+1.07 ab 1.90 2.0 28.1742.13 abe 10. 25
1.0 28.4441.52 ab 1.72 1.0 28.21+2.24 abe 10. 41
Actl2 1.5 27.9240. 81 ab —0.14 TF+ Actl2 1.5 28.5141.14 ab 11.59
2.0 27.0241.02 ab —3.36 2.0 28.5740.72 ab 11. 82
2.4.2 M#MRKHYHRARETREH Y m MR 533300, APTMERE Actl2 FAELL I FIHIR 5 5

5 AL A B A T Actll BRI Bl 42 A A 3
TN B TCRR 2R BT a5 0 X 4 T ) 0 2 58 ¥ R A1 3 3]
H32.76%,6.90 %0 I —1.72% ;5 TF iR R &
Jor B A B T A B I8 35 4% R (P<<0. 01) L FEHE A
BEH 1.5 g/ke WEFHRAR & B Gk s TF 800 T

it A o Y Y K, 1.0,1.5,2.0 g/kgdE
ol Ab PHAR R 0Tt A XoF A B 3 K (P <C0. 01) , 3
B A 31.03%,37. 93 %0 F1 41. 38% . 5 TF 4%
BF AN ) 422 A Ak 20 AR R T AL IR X N
33.33%.
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Table 5 Root weights and root activity of Cucumis melo L. after different treatments of 3 biocontrol actinomyces inoculum
) ey ‘ R & i Root weig\ht# ‘ R &7 51 Root activ\it}:
Inoculation (g+kg D W 5E 228/ H 'ﬁﬁ/% W5 228/ e 'FE%/%

agent Concentration (g« B~ D Increasing (gegleh™D Increasing
Measuration outcome range Measuration outcome range

CK — 0.19+0.02 B — 0.137+0.00 DE —
1.0 0.14+0.01 C —25. 86 0.18+0.00 C 43.97
Actl 1.5 0.12240.05 C —39. 66 0.10£0.01 E —18.93
2.0 0.21£0.02 B 8.62 0.144+0.00 CD 13.42
1.0 0.26+0.07 A 32.76 0.13£0.00 C 5. 54
Actll 1.5 0.21£0.05 B 6. 90 0.112£0.00 DE —11.99
2.0 0.19-+0.09 B —1.72 0.184+0.01 C 37.89
1.0 0.25+0.12 A 31.03 0.244+0.00 B 91. 10
Actl2 1.5 0.27+0.07 A 37.93 0.32£0.01 A 154. 87
2.0 0.27+0.03 A 41. 38 0.1940.00 C 51.52
TF — 0.15+0.07 D - 0.06+0.00 D -

1.0 0.08+0.01 E —46.67 0.1740.00 B 183. 33
TF+ Actl 1.5 0.194+0.07 BC 26.67 0.124+0.00 CBD 100. 00
2.0 0.15-+0.07 CD 0. 00 0.31£0.01 A 416. 67
1.0 0.22+0.07 AB 46. 67 0.10+0.01 CD 66.67
TF+ Actll 1.5 0.23£0.06 A 53.33 0.14=+0.00 BC 133. 33
2.0 0.2140.04 AB 40. 00 0.12240.00 CD 100. 00
1.0 0.20-£0.02 AB 33.33 0.112£0.00 CBD 83.33
TF+ Actl2 1.5 0.207+0.04 AB 33.33 0.14=+0.00 CBD 133. 33
2.0 0.20+0.09 AB 33.33 0.16+0.01 BC 166. 67

TE 4B B R T SR A R G IR S CKOAH L (ACKD YR 2 15 (i 18 IR 5 8145 TF ML (ATF) .

Note: The increasing ranges of biocontrol actinomyces single inoculation represent comparing with CK(ACK) , those of biocontrol actinomy-

ces inoculated with TF together represent comparing with TF single inoculation(ATF).

Actl Al Act11 Fze i, TR 2 35 7 1 38 08 5
HA A G, Actl 4% 1.0 g/kg A Actll Higk 2.0
g/ kg Kb BT TAR 516 3 43 500 008 BRAG n T 43. 97 %

F137.89% ; Actl Fl Actll M3 1.5 g/kg 4bBHER K
HRZR IS 1 43 0 A % BRI T 18, 93 % Al 11. 99 %,
Act12 AN [R] 42 g B4 A0 PR AR 2R 16 7 34 e o T 3
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hn, 25 A B (P<<0.0)  HAEEREH 1.5 g/kg
A . 3 i 25 s 154. 87 %,

M5 AT 3 BRAE B iR W 5 TF IR H2 0, Fit
JAAR 236 Ty B 4 TF W] & 48 5, Hodh Actl DU
2.0 g/kg ¥R 5 TF IR FENT, FHNAR R 15 77 800
B2 TF 8N T 416. 67 % , 22 5 ik Ml & 3 K (P <<
0.0D);Actll 5 TFiRB#M,1.0,1.5,2.0 g/kg £
Fofr £ Ab SR G i AR 3R 05 70 43 i BC B 4% TE Ab 3
JnT 66.67%.133.33% 1 100. 00% ; Actl2 5 TF
IR TR RE I BEE Actl2 4R & 19 3 fin i
B, A B T 83, 33%,133. 33% F11 166. 67% .,
ATLVE M EAED WA, L HE S TF B, /L
R W R 4R R I &0 v AR R S T B R AR AR I oK
53 FR4T I HE
2.5 EPHMEEXNHKSHEN R PPO F KN

Az B 2 BRI &)y i e PPO I P 1Y 52 e

ZERULER 6, IR 6 A, 3 BRAE B Ik T R 4 TR
Fe b B, 0] AR s T AR e i PPO WL 2R
B iR R Actl Al Actll PAZEAbHEAE BERh 20 1.5
g/kg W, FHR&N A PPO 3 P %5 %k 18 184 i % K
Sy R16.90 % 27,16 % 5 AL B AR B Actl2 Bz
AbFRTEHE R 5 Ol 2.0 g/kg I, B K& i i 7 PPO
T PR B T 28. 77 %, 25 ik M W 3 K P
(P<<0.01),

Actl 5 TF B 440 ME Ky 1 - PPO {5 Pk
BEE Actl FZAh i py g mimi4em.1.0.1.5,2.0 g/kg
e & 4b # PPO 3% M 43 ) B B 5 TF WS i 1
22.53%,23.72% 1 28. 06%, Actll,Actl2 5 TF
IR IR R 1.5 g/ke W, #iHR & & /- PPO
TR R TF 43503 T 45. 06 %6 F1 50. 20 %, 2%
Sl (P<C0.01) . X R W, A By il 4 18 7 AT LA
AR B = RS v B PPO 3% M & S itk

R6 SHEPHEZEAREMELENHNHEMF PPO FEMH

Table 6 PPO activity of Cucumis melo 1. leaves after different treatments of 3 biocontrol actinomyces inoculum

EE 7] R/ PPO %/ i /0 R TR/ PPO 3%/ e /0
Inoculation (g kg™ M) (Ueg lemin 1) iE‘AmEi;{A Inoculation (g kg b (Ueg!temin 1) iE'AmTF;;A
agent Concentration PPO activity ’ agent Concentration PPO activity
CK - 276.114+0.50 D — TF — 253.334+0.83 D -
1.0 283.8940.64 D 2.82 1.0 310.0040.32 C 22.53
Actl 1.5 322.78%+0.13 ABCD 16.90 TF+ Actl 1.5 312.7840.16 C 23.72
2.0 310.56+0.58 ABCD 12.47 2.0 323.8940.30 C 28.06
1.0 296.114+0.27 CD 7.24 1.0 266.1640.60 D 5.14
Actll 1.5 351.16+0.46 AB 27.16 TF+Actll 1.5 366.6740.31 AB 45. 06
2.0 300.56+0. 14 BCD 8.85 2.0 318.3340.35 C 25.69
1.0 340.0040. 28 ABC 23. 14 1.0 302.2240.24 C 19.37
Actl2 1.5 317.224+0.17 ABCD 14. 89 TF+Actl2 1.5 380.0040.93 A 50. 20
2.0 355.56+0.38 A 28.77 2.0 346.6710.43 B 37.15
3 B ARGtk e G AR K 3 SR R ., AR

BRI 5 T 8 V4 A 2599 A4 9 B3 3 19 BT 9 82
25 o 10X B T 22 0 1) R GE 20 HAE B i 2 24
TEECE VAN B LR R o MR A e ) T L
XA B R T DT SEAR A o S AT L TR A L 2R
WA 7 2 R AR 3R AT Pl vk ok S50 AR L S
e T ) 790 JH A 3 i 75 R (R RN R ) A A T L
2L T TR AR PR N B E B RE ) B L A R TR R AT
PR FRGEGTIEN o U AR R T A A
9 5 | P TR A B 0[] L B AT 7 3L

M4 R SR G A Y RO A RE S TR
R UL RAT Y BT A 25 2R WK, 3 bR A
i 5 TE R4 i . S &l i i 2 28 x5
Yy T TF AR R U e RSP A7 e TF i 2R
Bi7 T BE 3 55 SHUTCH J0e & RE 7 - 32 = Hpe e 1

IR R LW 3 BRAEDT B 5 TF IR L BN &) B
ARG 3 AR R B A TF B2 3 Herp
T Actl fEFEMEEN 2.0 g/kg M5 TF 1%,
HHEC ) AR 2R 05 4 R 55 35 416, 6700,y AT T
e o (3t 12X £ T RE AR B T JTCRE R X 2 38K 43 L 37 43
P18 R AT B e TG A 28 03 25 A% 3 I e vk

PPO A i 2F My 28 4y Jot 28 AL » T nl ot e 7 | 25 It
R S BT W It - PPO ik ] K AR B IE JE 48 A0 i 75
PSR B AL 4 AR TER A . AR . 3 B
By i £ W LA [R] 32 M i i i 5 TF IR 4% TR 4)
BT PPO 36 PEE A BT $2 7 - 2 W A Az By 7 0] X
MR PPO #5PEA — V5 41 0 L 3 5 1 8T
PRGHTRE .
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BL 8 15 ik — P05
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