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WAt A R A M B IR (Potato dextrose
agar, PDA) 5 5k . B 200 g A 454 20 g 3
B8 12 g 7848 7K 1 000 mL;Joff &L Bilai’s %
FRAL R A 1 o AHIRET 1 g AL 0.5 g
LKBRRREE 0.5 g JEM 0.2 g WA B 0. 2 g Bl
12 g Z&M7K 1 000 mL ;22 Bk 5 F Bk . & 4k 500 g,
ZEIM/K 20 mL,
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AT B A TC SOB AR . AR 0 5 T T S RRAE
WHE Booth 43 2 R &™), [F i 2 % (1L 74 4 JJ
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JE AR i R e B R Y O P TR AT HR . R
5 pL DNA W 1E 15 g/ L BUR A BE K 1 AL ik
DNA T —20 C-AF, %M.,

1.3.4 RREABFINTEEMNAF KA
HR RS Y EF-1H/EF-2T X4 2 2] i 4 JJ
W4T T % ., EF-1H: 5-ATGGGTAAG-
GAAGACAAGAC-3', EF-2T: 5-GGAAGTAC-
CAGTGATCATGTT-3'%7,
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SR A 25 pL, Hob B2 DNA 1 pl
(56 ng/pL), E RS 1 pL(1 pmol/L),2X
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pl,

PCR ¥ 42 ¥ .95 C WA M 5 min; 95 CAR
£ 30 5,58 “CiB & 45 5,72 CHEAH 1 min, 35 IE
W72 CHEM 5 min, ¥ PCR =¥tk Lig/E T
AW TR B w3 AT .
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NJ WEMHER T EF-lae R FIM RS K EF W,
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PRI T A PDA P ARE: 72 3 B89 7~10 d
J& s HEAR 10 mm MFTFLER I UF 10 .48 T3
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Table 1 Investigation of potato Fusarium root rot disease in Xinjiang
] Al X 8] A 15 i) 5 RIER/ % £ 1) £ B
Investigated Investigation S) o Incidence Damage Damaged
. Severity .
area time rate time parts
GERFEKES 2016-07-11 b4 40 T A5 R AR E
Yongfeng Town, Urumgqi Seedling growth and potato period Stem, root and tuber
£ A B0 2 otsor1l o N AL B
BanfanggouTown, Urumgqi Seedling growth and potato period Stem, root and tuber
+ W e g ok 25 = :
Twelve Division Xishan Farm 2016-07-13 +++ 20 ?E?if;ﬁ"ng’h;ﬁh d iod ?%%ﬁ«fﬁ%ﬁ‘dgﬁ%b
Ranch Seedling growth and potato perio Stem, root and tuber
I I ] oleor1s b - R 2 SIS S B8
Hutubi Town, Hutubi County Seedling growth and potato period Stem, root and tuber
B B pors0r s T SEALHG A
Lanzhou Bay,Manas County Seedling growth and potato period Stem, root and tuber
Y KT S . e e
Qingshuihe Township, Manas 2016-08-21 + 10 ';H Eguﬁﬂ "”%ﬁ’ﬁh d iod Sé%”ﬁ R ‘&gyﬁ
County Seedling growth and potato perio Stem., root and tuber
e A oleosss o ot s SEIEH S B 0
Qitai Town, Qitai County Seedling growth and potato period Stem, root and tuber
A6 BRI B pors0sr bo W G SE IR A
Banjiegou Town, Qitai County Seedling growth and potato period Stem, root and tuber
AR R E R T - et . )
= * i It 7 7
Quanzi Street Town, Jimsar 2016-08-23 ++ 10 g.:ﬂ(iﬂ%ﬁ "n%%ﬁh and iod ?%”ﬁ‘%ﬁuﬁ‘d%y%b
County eedling growth and potato perio Stem., root and tuber
HARFERERE S "~ » _—
H in 44 Wl A ()
Dayou Township,  Jimsar 2016-08-23 ++ 10 g"ﬂjl}ﬁ \/n%g‘i} and iod EHK ‘%di}% I
County Seedling growth and potato perio oot and tuber
iR L 88 A = 3% 88 > bk A
Group 3 Company, Wenquan 2017-07-10 ++ 15 %j%ﬁwn%%ﬁh d iod iﬁéﬁ‘%f% b
County Seedling growth and potato perio oot and tuber
A 88 M 3% 88 e 2 oty o
Group 2 Company , Wenquan 2017-07-10 ++ 15 é: ’:(jﬂwzj T %th and ; iod *RE%K‘%(?% b
County Seedling growth and potato perio oot and tuber
Je v e A A A e
Nilka County 2017-07-11 R 40 Seedling growth and potato period Root and tuber
e B RLR & sorr0r s o ET E B L BEt
Kelasu Town, Nilka County : Seedling growth and potato period Root and tuber
RS SR 4k 2
P B otror s o T RS 3 4

Yining County, Yining City

Seedling growth and potato period Root and tuber

RN R R EBRE T RRR R RN,
Note:“+7” indicates the severity of the disease, “+” is light, “++” is medium, and “+ 4+ +" is heavy.

X8-1-1 F1 X16-2-2 5% %5 HQT702585. 1 #Y
I5 5 BRI TE IR AE — kL R R s 99 %, HIE A
SRR A L — B B X8-1-1 M X16-2-2 Rk K
NI . WS X19-1-1 HEk S &5 AH
KJ647280. 1 #l KU361443. 1 1922715 71 i ¥ 5
HTRIIE R 99 %6 s H 5 T8 45 24 45 o 45 R AH — 2L,
UE WTIX W bR R bR R ILHR T . BTN
X16-1-3 [ H # 5 GenBank | % 3 5 K
KX901848. 1 1 i 5 #i 71 v 1 R IR Mk 9926, 5
FE X16-1-3 ML & F 5w 45 5% — 80 i e Hoh

|

MR T . dis ol X29-1-1 WEM S5 F:S N
KP400714. 1 B A Wk #i 71 B8 1 [ I8 1% 2 99 %6, ]
HE—ANE L, B S TE A2 5 25 R — 30 1 i
PR A A DI B 0 TR . 3 s X S 8 B A e D TR
Wk HEAT EF-1a J N7 5 50 B, DL OB 285 22 58
JE o Bff 8 5 | BRI SRR A B R T TR AR T e 1 e i T
URIVSENER SN E 5L DAN I TAUE AN
bk YANEWN Y PN
2.4 BIEMERSBME

XFHTHR 15 A~ H 88 58 DO A R A 4y
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FHENY 322 MR MR IEITIE S R 03 FAE W) 22
A5G RN S T Bl e S 5 R i T R (I
ARELIEN T SN B g E R T S
5.59 %% 5 Jifi i 8l 70 TR 3k A3 B B 28 Bk A3 B AR
8. 704 s B T Bk JJ T 4r 5 B 55 k. o B AR

7
ad

98

17.08%6 3 25 75 Hie 71 B 43 5 %) 55 Bk, 43 85 0 %0
17.08 % s J 08k 71 T 43 B3 3] 166 £k, 73 B 40 382
51.55%0 . MHRTITR 43 B W% T . Al JT R R
s X 343 TR R L A X T AR AR T R U, A
AR 1 TR R 507 4 0 TR 114 43 B AR AR HAIK

72 _ Fusarium acuminatum (KX094920.1)

8 AX8-2-1
AX9-1-1
Fusarium tricinctum (JX397850.1)

95

99 Fusarium avenaceum (JX534426.1)
50L|_—|;Fusariumﬂoccy’erum (KC999486.1)
95— Fusarium torulosum (KC999494.1)
98 Fusarium torulosum (JF740840.1)
90, AX8-1-1
99 F{AX16-2-2
99 Fusarium redolens (HQ702585.1)
Fusarium oxysporum (KJ647280.1)
__ | 99| Fusarium oxysporum (KU361443.1)
A X19-1-1
A X2322
99y Fusarium equiseti (KP400714.1
99 ———1AX29-11 ( )
99 L —ax4-22
99 Fusarium poae (EU744832.1)
9A| Fusarium sambucinum (KC899118.1)
Fusarium venenatum (GQ915515.1)
99, Fusarium solani (KX901848.1)
0.02 LAaX16-1-3
L= 1
B1 ETEFle FIHMEHNIRERIEAREFREARZRER
Fig.1 Phylogenetic tree of potato root rot Fusarium based on EF-1a sequence
200 B H L Strains number 4> B4 35 % /% Frequency isolation 7 100 E
5 kL
£ 160 - 180 8
3
a Y
2 120 460 ¢
»n 80 | 140 &
& S
£ 4L 120 &
0 T R m 1 0 e
F equiseti F. solani F. acuminatum F.redolens  F. oxysporum R
2 RIEMMERSBERE

Fig.2 Species and isolation frequency of Fusarium

2.5 REBEBRENE

2 BRI 25 R R X IR T A
( 3-a) B AE K A8 bR B 1 00 T 42 A iy S 4% B 4 i
(JEl 3-d) , 42 i J5 1 5 1 A G A2 30 40 1, A bk
AN AR Z B 5 R R AR AR T f AR 9248 2
JERECE 3-c) , ZAR /D (B 3-e) . M3 25 4 45 45 A5 48
(1l 3-b) , ZE 0 1 R4 (508 BE . 5 R FEAS 2 1Y
o A i BRAFARL T e IR e 8 B 0y e 38 R R L R
K RAF R 2, A 2R84 e (I 3-0) . AR 48 4]
PRI I s DAF2E A 2 o 5 8% S5 40 T o e 28 S A 4
B BE 5 J7 27 i D T 4 5 S i 3 1Y Oy T

BT B Al R S A5 B 1 i ) TR B AR S 4 b
PRI 25— 20, G B BT 422 78 0k g 15 4% B 0l U0 T
AR T 55 140 5 DL T

I T AN To) 4 70 T 118 1 B S R R R A% A A
], GEh o0 B 45 R R, & % s SRR R O
X16-1-3 (F. solani) 88. 9%, X16-2-2 (F. redo-
lens) 66. 7%, X9-1-1 (F. oxysporum ), X29-1-1
(F. equiseti ), X8-2-1 (F. acuminatum ) ¥J H
33.3% . VAWITE 42 th i 5 Fh ek JT Ba L Sl Sk 0
R PANIOE S PIE & P S S = €
B
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a Fl f. R R G BE)  Healthy plant (CK)sb.c.d.e. 3R E#E X16-1-3 52 956 E IR Inoculated symptoms of disease caused

by isolate X16-1-3

3 mEREIEBFENE

Fig.3 Pathogenicity identification of potato root rot
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2GR R SRR AE PR ALY 15 A IX 8
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D98 LA 7 R0 8 ) s 7 R R R v . B S
Ak v [ B DY A R T H IR A PE SR L RO
L N B S % S A R e 1) b AR T AR
AN 8 R i A A A L S b A
A BRI 7 B A B AR AN T
A AT E BEAR L b Tk 28 M 5 B R P R
A % S BRI R A BB Bl 35 A S 3 Bl
T B R T R IR T A T K
Az TN B R LR A R A S B R ) TR AR

JE& 9o B 5 A At T A TN

Bl T TR 5 RS A ) R S e T A
JEUTE L RE S 51k 22 Rl R W B AR L L T B S A
ZE AT R R h Bk T R 2 Rl g1
A2 9 AR SCRIT A Bk 70 AR IS L 4 8 T TR
FUR M SE TR . S AE R 2 RS A
SERAE M DR A Bl )RR B B At R AE
SRR 5 55 S X S [ M X 5| R
B 0 D R AT S M L A BN TR X
AL 2 8 B TR b A A 22 5 L D0 S DT
AT o BRE 5% % 7 B 74 75 i DX A B0 A 5 %
AT E A A B SR P SR T
bV N SR A b E ARG RIE S N PANC
T A5 T A 5 b X R B e O A
W B L5 Bl Bl T AT LIS 1R B R T Y] Bk T
BRI T+ 200 S B0 T T BT 0t s A T TR B0 B
TV e AR D B AN BRI T L AR AR5
e B S s M DX ) DT S O i e T T
BUTHE ] L2507 e ) B AR RO ) B AN A B
BR o HT SR A 3 RS (W) i DL i o 2 B AP A
— 5 22 5 UL T S X5 ] D A R D T AR
o P 5 L T A s B B A LA T 0 M e
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St o T TE F I HC A M D7 Xk T B 2 ik D AR
PR RIF 5 LA e PR R VL A S O gt
Ll g 4 s S [) 7 23 8 ) 64 5 DT S [
1115 7 [ — M1 7 F T 2R 4 b XA [+ 9 Ji B 174 i 28
WA FTAE .

A o X S e S AR I A A A DT Y
Or B B SRR LSS O T AR W R M E K O
T2 L 8 5 5 1R Z00 T A I B O 2R A8k U0 B L
Lh AN IS SAN ISR WA RN S P
R X F 8 T B 1R A A R B S £ R R X
B D il A W R e B R )
BRI 119 32 B SR ER L O DL B B e D A
R g 112 it — RE MR A
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Investigation and Pathogen Identification of Potato Root

Rot Caused by Fusarium in Xinjiang

YANG Bo', GUO Chengjin®, WANG Xigang” and SHEN Ruiqing'**
(1. School of Agriculture, Ningxia University, Yinchuan 750021,China; 2. Institute of Plant Protection,

Ningxia Academy of Agriculture and Forestry Sciences, Yinchuan 750002, China)

Abstract In order to clarify the occurrence and types of potato root rot caused by Fusarium in Xin-
jiang, the morphological and molecular biological identification of the pathogen was carried out
through the investigation of potato root rot by Fusarium in Xinjiang, and then the pathogen was con-
firmed according to Koch’s rule. The results showed that there were some differences in the incidence
and severity of diseases in different potato planting areas, among of them, the highest incidence,
80% . was detected in Yining county. The causal Fusarium pathogens related to potato root rot in
Xinjiang were detected, including F. oxysporum , F.equiseti , F.redolens, F.solani and F. acumina-
tum. These five Fusarium strains were all pathogenic, andthe dominant pathogen in Xinjiang was
F. solani with the pathogenicity of 88. 9% , followed by F. redolens with the pathogenicity of 66. 7 %.

Key words Potato; Fusarium ; Morphological identification; Molecular identification
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