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Abstract The experiments of three types of bio-control microorganism ( Streptomyces enissocaesilis (509) , Penicillium
griseofulvum (CF3) and Streptomyces pactum (Act12)) on the growth of host plant sunflower and the inhibition of
sunflower broomrape seed germination were conducted under the laboratory potted tray and two years rain shed pot
experiment condition. The results indicated that: 1) Under CF3 and Act12 treatments, the number of broomrape shoot
coming up out of the ground and the total number of broomrape shoot were all decreased significantly. For Xinkui No. 6.,
the inhibition effect of CF3 on broomrape parasitism reached 74.4 % , Act12 was 68.7 % and 509 was 53.0% ;2) Under
the stress of broomrape parasitism, the biomass of bio-control microorganism sunflower increased, and its root-shoot
ratio also increased. Compared with the control, the increase in water content was significant,and the water content of
bio-control microorganism treated sunflower aboveground and root were all over 70% . This study demonstrated that CF3
and Act12 displayed potential for the biocontrol of sunflower broomrape.
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Different letter represent significant difference ( P<C0. 05) level. CK1 mean the control without sunflower broomrape

parasitism; CK2 mean the control with sunflower broomrape parasitism, CF3 means Penicillium griseofulvum , 509 means

Streptomyces enissocaesilis , Act12 means Streptomyces pactum. The same below.
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Fig. 1 Effect of different bio-control microorganism treatments on parasitism of sunflower broomrape
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1 AERMEBAEANERMRFEIVNFAEIRERN B D AZEINLFHFREFR
Table 1 Sunflower broomrape seeds germination induced by methanolic extracts of sunflower root
and rhizosphere soils in laboratory pot experiment of the different sunflower varieties %
RE"
Biw i A Germination rate
Extraction Variety R 10 57 B 100 £5 % B
Undiluted solution  10-fold dilution ~ 100-fold dilution
HE 65 78.5 a 89.9 ab 91.4 a
" a8 5 87.1a 84.1 ab 86.9 a
Root B9 B 90.4 a 89.1 ab 87.1a
. ik 6 5 87.1 ab 65.2 b 62.2 bc
Rt _ s 92.4 ab 78.6 b 72.6 b
Rhizosphere soil - up e g g 86.5 ab 66.5 b 18.3 ¢

TE < [ 9 AN [5] % 3 3 7% 12 412 WA L % 25 o o R 9 It

GR24 7£ 5% /K ¥ L .3 25 5 (Tukey HSD, P<C0.05),

Note: Different letter within same column represent compared with germination inducing stimulant GA24

the extraction significant differences at 5% level (Tukey HSD, P<C0. 05).

x2 AEEMEXEBEEYIERZIN
Table 2 Effects of different bio-control microorganism on sunflower biological index
b /om e WET/e  dediie/em
Height . Root fresh weight  Diameter of flower dish
A gb 3 weight
Varlety: - Treatment g N 1 1
Measured ACK Measured ACK Measured ACK Measured A CK
value value value value
CK2 66.2 b 44.0 a 8.5 a 1.9 a
g% 85 CF3 120.7 a 82.3 339.7 a 672.5 30.9 a 265.1 6.2 a 222.6
Shikui No. 8 509 137.7 a 108.0 448.6 a 920. 1 12.0 a 41.6 8.6 a 347.8
Actl2 119.5 a 80. 6 372.8 a 747.7 61.0 a 619. 2 8.7 a 352.1
CK2 63.2 bc 57.5 a 4.4b 2.9 be
B9 5 CF3 97.8 a 54. 8 190.5 a 231.0 15. 8 ab 257.3 5.7 a 94. 2
Xinkui No. 9 509 96.8 a 53.3 152.2 a 164.6 50.2 a 136.0 4.8 ab 62.8
Actl2 78.8 ab 24.8 141.3 a 145.5 19.6 ab 343.5 5.3 a 82.8

R A R E /2R e 5 %K T b i 225 B (Tukey HSD, P<<0.05), ACK F/RALFIAH L4 B2, T,

Note: Different letters within same column represent significant differences at 5% level (Tukey HSD, P<0. 05). ACK means the uprate

compared with control, The same below.
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Fig. 2 Effects of bio-control microorganism on root shoot ratio and water content
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3 AALEPELETAFZOAXRAEZRENMDBEN M FEFE
Table 3 Sunflower broomrape seeds germination induced by methanolic extracts of sunflower root in

pot experiment under the different bio-control microorganism treatment %

J5 W Undiluted solution 10 f% % #% 10-fold dilution 100 %% B 100-fold dilution

e b5
Variety Treatment K2 ACK LE RS ACK LR RS ACK
Germination rate Germination rate Germination rate
CK 14.5 ab 83.9 a 87.9 a
W65 CF3 10.3 b —19.8 91.8 a 9.3 86.8 a —1.1
Xinkui No. 6 509 0.0b —100.0 84.3 a 0.4 85.5 a —2.7
Actl2 0.0b —100.0 89.3 a 6.3 85.9 a —1.8
CK 0.2 b 79.2 b 88.0 b
g% 8 s CF3 11.0 b 5577.9 82.4 a 4.1 91.2 a 3.4
Shikui No. 8 509 1.2 ab 500. 5 88.1 a 11.2 85.9 a —2.6
Actl2 0.0b —100. 00 79.3 a 0.18 84.1 a —4.59
CK 0.0 a 76.7 a 79.0 a
W95 CF3 0.0 a 0. 00 84.1a 9.7 86.4 a 9.4
Xinkui No. 9 509 0.0 a 0.00 81.5 a 6.3 91.1 a 15.3
Actl2 0.0 a 0. 00 75.3 a —1.7 82.3 a 4.2

4 ARAEHELEZFEDHERFLIPAERRARNBAXI SMFLFR
Table 4 Sunflower broomrape seeds germination induced by methanolic extracts of sunflower rhizosphere soils in

pot experiment under the different bio-control microorganism %

J5 % Undiluted solution 10 /% #5 B¢ 10-fold dilution 100 1% #% B¢ 100-fold dilution

7 et
Variety Treatment L& RS ACK LE RS ACK L ACK
Germination rate Germination rate Germination rate

87.2 a 5.9 ¢ 0.3 a
Wik 65 CF3 86.1 a —1.2 21.0 be 254.1 1.8 a 590. 8
Xinkui No. 6 509 84.5 a —3.1 41.7 ab 602.1 1.1a 327.8
Actl2 80.9 a —7.2 44.6 a 650. 4 5.5 a 2 001.5

CK 79.7 ab 1.1¢c 0.1b
g¥ 85 CF3 87.2 a 9.4 19.6 be 1664.9 0.8b 729.2
Shikui No. 8 509 76.8 b —3.6 54.4 a 4.786.2 7.2 a 7 070.0
Actl2 78.0 ab —2.2 43.6 a 3823.2 2.4 b 2 282.5

CK 90.6 a 31.7 a 0.3 a
W95 CF3 84.4 a —6.8 26.3 a —17.0 0.3 a —24. 4
Xinkui No. 9 509 84.9 a —6.3 24.8 ab —21.7 1.1a 232.4

Actl2 83.6 a —7.8 33.2 a 4.8 1.0 a 201.7
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Fig. 3 Different of parasitism of sunflower broomrape in different years
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Table 5 Different between the treatment of bio-control microorganism and different years on sunflower biological index
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