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Abstract A biocontrol strain of potato black nevoid disease was screened and identified by plate confrontation method, and the fermentation
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medium and fermentation conditions of the strain were optimized. The results showed that the optimum culture medium of strain H13 was tryp-
tone 10 g/L, yeast extract 5 g/L, sodium chloride 10 g/L, glucose 8 g/L, sucrose 6 g/L, casein 6 g/L, magnesium sulfate 1 g/L. The opti-

mum culture conditions were as follow: the initial pH value of 7.2, the fermentation time of 35 h, the inoculum size of 300 wL seed solution,

the rotating speed of 180 r/min, and the fermentation temperature of 28 °C.
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Fig.1 Flat plate confrontation of potato black nevoid disease
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Table 1 Regression analysis of carbon source interaction

VRl S ez BOGTREE
Carbon [l 75 égifi ffr(l Optimal
source Regression equation ff:i i COnCeENt-
type coetiaie ation,//%

0.9870" 0.59
0.910"" 0.49
0.974 1" 0.57

Hi%iHE Glucose  y=—1. 047 Ox®+1. 245 3x+0. 827 5

HEWE Sucrose  y=—-0. 263 127 +0. 257 7x+1.025 9

FUHE Lactose  y=-0. 523 8”+0. 608 9x+0. 887 3

FZFHE Maltose =0, 591 1x°+0, 674 5x+0.853 6 0.900 1* 0.58

H #215 Mannitol y=-0. 444 6x°+0. 526 7x+0.871 9  0.945 1" 0.59
e FREFAIE(P<0.05) , + * JH RIEHIC(P<0.01)

Note: * is significant correlation( P<0.05) , * * is extremely significant
correlation ( P<0. 01)
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Table 2 Regression analysis of nitrogen source effect
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TE: = NEFAM(P<0.05), * * N LFANN(P<0.01)
Note: * is significant correlation( P<0.05) , * * is extremely significant
correlation ( P<0. 01)
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Fig. 6 Effect of inorganic salt concentrations on the growth of
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Table 3 Regression analysis of inorganic salts
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AR PE Magnesium y=-5. 076 26 +1. 347 5x+ 0.992 8"~ 0.13
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Fig. 11 Effect of different inoculation doses on growth of strain

3 ZFiR5iR

R AT BB AR F BT 2 ) i 45 BT
FW, VAT R RE AT R0 JBE SN , AT 17 VE T, B mT
K 79. 16% 7 14. 30% . FYeHE " WF5T R WL BpE AP I
HIT X 3 A A AR S B B IR 8OR , 1 86. 4% , HLA IR
B VR AN BRABUIE o 3 T 40 1) 30 Ol SR o IR AIT S AIE S
HI3 G Eh 44 55 ORI HAT D VA ROR %8 BAT RS 50 0
PR TR AL SE S S AU P DL AR PR e A= 2 2 Fh
BRI

23 LA W3 I8 hy TR R 2 0, SR R T
B2, e TCHLER R AR B s 45 A A IR B0 45 Rtk A7 1 A8
R, SR BRI R 10 o/ L, BEEHERY) 5 o/ L, BALH
10 o/L, H % Bl 8 o/L, BEME 6 /L, THE K 6 o/L, i MR Bk
g/ L iR FR A A0 0R pH 7.2, K BEIRLE 28 °C, KT
[8] 35 h, %434 180 r/min, $Fh & 300 pL,
(TF4:% 160 )



160 B A

2019 £

A T 2R K P Ay, HUCR i AN ] s HLAs 2 R A
AR TR AR A — BE R B o IS R S A G
WREas R —8

INEAIRE AR S /N A B SR AR R S R R R B A
KPR, MR TR E A REFPRLZ A B S . X BUR /N A
it ZK N o WA, K NIE ARG I 5 K /0N 22 PA) A Tl 2 R
B AR/ N AN AR TR 2 BB R o /N2 348
B AEAFAE KR A A AR B, X ) RES M PG A AR 6
RIS, ZEXT/NA i AG1218 A B ZAEPEDFSE Y i i e 3]
JURRAS /N AR i A B S DU E T AR R . T — 2
Xof S BEREHT IR ) A BT E 3 B /N2 A B g 14 A= B 38R i
FIWETE , R AR VIS PO XN AR F i i) AR I BT i HLEE, 5
TR/ N IR EER I E DB G R R e TRk o
2% 3k

(1] BT ASIHER, 2505, . /NZAN TN AR SRR 2B A AT L) ]
TEPIRHEAR, 2017,47(3) :313-324.

(2] SRS, A RN A= B WF ST Tt R [T ]. R P41, 2001,43(9) -
881-892.

[3] ok BENERIIDE LE RS ERIR D], B IR
R TrA#BE, 201265,

[4] LIGRONE R,POCOCK K,DUCKETT J G. A comparative ultrastructural
study of endophytic basidiomycetes in the parasitic achlorophyllous hepatic
Cryptothallus mirabilis and the closely allied photosynthetic species Aneura
pinguis (Metzgeriales) [ J]. Canadian journal of botany,1993,71(5) :666—

679.
[5] Bz, XU e, 5. AR AR AR AL 2R AT B P A 25
FEEL) ). RUELHPEAR 2015, 55(5) £551-563.
[6] SATI S C,BELWAL M. Aquatic hyphomycetes as endophytes of riparian
plant roots[ J]. Mycologia,2005,97( 1) :45-49.
(7] EhRIR, SRS, VR, 55 = RN A2 B Y 40 B MU s S R o
PEFFZELT]. PEEBARIL RS ,2014,43(4) :10-14.
[8] GAGNE S,RICHARD C,ROUSSEAU H,et al. Xylem-residing bacteria in
alfalfa roots[ J ]. Canadian journal of microbiology, 1987,33 (11):996 -
1000.
[9] MCINROY J A ,KLOEPPER J W. Studies on indigenous endophytic bacte-
ria of sweet corn and cotton[ M]//0’ GARA F,DOWLING D N,BOESTE
B. Molecular ecology of rhizosphere microorganisms : Biotechnology and the
release of GMOs. New York : VCH,2007.
[10] GERMIDA ], SICILIANO S. Taxonomic diversity of bacteria associated
with the roots of modern,recent and ancient wheat cultivars[ J ]. Biology
and fertility of soils,2001,33(5) :410-415.

[11] EreRE, whRUR, G2l RARHE N BT R T ). 2ok
11 ,2008(3) :33-38.

[12] Z=te MR8t VRERES, %5 DEHP x-S Slan I M s o he 2
FEERTSEImLT . 3R, 2005,42(5) :829-834.

[13] FREHE, TEANAN , FER A= /N2 PN AR 2R M R 250 S 2 S B
FARIVE AL ] n FHAERS 4R, 2006, 17(4) :690-694.

[ 14] BSCH. INENERERE SN SELE AT D] AN AR
*#,2011.58.

[15] XURH. /INENAERSE SEE L] iFImioR sk (B RR
fi) ,1998,16(4) ;41-46.

[16] PERTE. /INEZNEEAEE I RREF SR N HAT NE SRR =)
TERRRIIAZEL D] Fe: ) PR, 2016 161.

[ 17] gl XS0 U SE, 5. AN A A B T TERI S [T . &t
,2009,30(15) ; 180-183.

G G G G G S S S S O M M P G G G G G S G S G S G S oS S S S U G GG G S G G G S GG S S SO SO W OM WO Wy

(B35 156 W)
S 30k

[1] FRANK J A,LEACH S S. Comparison of tuberborne and soilborne inocu-
lum in the Rhizoctonia disease of potato[ J]. Phytopathology,1980,70(1)
51-53.

[2] HORNBY D. Diseases caused by soil-borne pathogens[ M]//JONES D G.
The epidemiology of plant diseases. Netherlands ; Springer,1998.

(3] Z=0T i, S (5, 5. RN 2t S %E [J]. 7T
TRl ,2018,46(13) :92-95.

[4] #H282. MHEEIRR e A=A BRT 0 M ORI N Al (e A3k
RFFFEL D). PR NSRRI, 2018.

(5] . Vash/ R AN R 22 PR A S 5T [ D]

IR NSl A, 2016.

[6] Gt/ F, Z50L, Ik, 5. A A RS R 5L e P BB e T2
J5E]. B S LR ,2010,36(5) :110-113.

[7] HIRRK, 2R ek i aimrae it e ) . iR, 2010
(1) :90-94.

[8] XN, ZBE. R s =L A T BAIAR [T ] AR FER AR
[5z44 ,2008,20( 4) :50-52.

[9] HE ¥, SUHS, 242, 4. Bod: FIE AT B BE S R AR PR e
W REEOSEN [ ) ]. JTVG RV A1, 2009,31(3) :499-503,544.
[10] ZZ3de, SR, XURWBL Y L & R B FS bT A i 1 i 18 S 550w

[J]. HREEYISGIG ,2005,21(4) :260-264.
[11] ¥=8,%ER  HE A, % A e OH Bk A st
2301, HEEEYIBSIA ,2008,24(3) :267-271.



