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Isolation and identification of Fusarium oxysporum on alfalfa and disease
resistance of alfalfa varieties during the bud stage
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Abstract In order to understand the pathogens of alfalfa root rot in Daqing of Heilongjiang province, and to
evaluate the resistance of different alfalfa varieties to root rot during the bud stage, the alfalfa roots showing
symptoms of root rot were collected, and pathogens were isolated and identified in 2018. Based on morphological
characteristics and rDNA-ITS sequence analysis, the pathogen was identified as Fusarium oxysporum . The patho-
gen was inoculated into alfalfa sprouts of 18 varieties. The relative root length, relative seedling length, morbidity
and disease index were measured to evaluate disease resistance by comprehensively analyzing subordinative func-
tion. The results showed that F. oxysporum had significant effects on relative root length, relative seedling
length, morbidity and disease index of different alfalfa varieties ( P<C0.05) during the bud stage, indicating that
F. oxysporum had strong pathogenicity to alfalfa. The comprehensive evaluation of disease resistance showed that
the resistance order of alfalfa varieties during the bud stage to F. oxysporum from strong to weak was ‘ Longmu
8017>>*Sibeide’ > “SK3010” > *“Juneng-CR’>>* Zhaodong’ > ‘ DS310FY’ > * WL168HQ’ > * WL354HQ’ > ‘TG4~
>*“WL319HQ’ > “ Qingtianzhu’ > * WL298HQ’ > ‘ Longmu 806" > ‘ North Star’ > ‘Queen’ >  Polar Bear’ >
‘CW2000” > Aohan’.
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BEORTEPE EAE S AL 18 4>, 43510 ¢ CW20007
‘DS310FY’, SK3010”, * WL168HQ’,  WL298HQ’ .
‘WL319HQ’ ., *WL354HQ “Fi” b 2. <4t
AE” B 57 ERE-CR .4 8017, ek 8067,
CTGA” CEERAE W DUAE R B 7R, S i R R TL
B & PR,
1.2 mEEASBEAL

99 SR 20 B Ok R B R 24y B 1k b AT i A
PDA B8 B SR aifb 15 B bk . &t
MR AT AT B4 53 25 R PDA R332 4°C oK

LS TN T
1.3 RREFRSENR

RN ZZ KA 7% Z )5 - A Booth” s i JJ T 43
FARAE TE WA TR WL A BTSSR
A0 TG M A T 2 I IO e i K
N (RIS AR AR
L4 RREAZRENERBS B4

AR AT s E 325 ) o o B A 3 125 ) T R [ 4 2 fidt
JRR) AR A 8017, MM A g i AR 5 HH 1] [ SR
AR50 MEMR 58 42— B R ik b 5385 L gl Ak s )i
P2 PDA K78k USSR 0 125 L el Ak i) v ik S5 e
HRIESIE B —B S —BU R A HARR R .
1.5 FEESFEVNFERE

FETE A 22 R AR 4 0 1y 25 Ak 1, >R A DNA $2 5
& (OMEGA-D3390-01, OMEGA /A ))& B
¥k DNA, % H rDNA-ITS X 3@ 519 1TS1(5'-
TCCGTAGGTGAACCTGCGG-3")fil ITS4(5'-TC-
CTCCGCTTATTGATATGC-3") i# 47 PCR ¥ 44,
PCR iR Z N 25 pl.2X Tag Master Mix 12,5 pl.,
DNA Bz H 1 pL, E IS4 0.3 pl, ddH,O
10. 9 pl, SRR R 94°C FiAEPE 3 min; 94°C A5
30 s, 54°C Bk 30 53 72°C #E{H 1 min, 35 PMEEF;
72°CHEH 5 min, PCR =48 1. 0% BT ASBE R I
HLUKAREIN . 514 AR TA) TR C i) e dn A PR
GIRE ML/ a7/ P’ /IR 5 2R

AR tDNATTS J74115 GenBank 48 (http: //
www. ncbi. nlm. nih. gov/blast) 44k 7] 75 rDNA-ITS
FEHNHEAT IS R MEGA 5 8 047 SR 28 430 #r
TR
1.6 AREEESMFHRBELE
1.6.1 g & o &

1 PDA 55758 BRI . 1 JE S0 5 mL Jg
FUK 2SR b TR TR 22, W2 T w2 i
TS UETA 22, PRI 5 mL JCTR K wpk s IR R 1 AR Y
PRI22 BB S 960 7 R R Wk B S 1< 10° A4/ mLL,
Pk & B w0 B R T2 200 K, FETCTR %
P 75% ZBHEE 2 min, FEA 1% A BRIZ 0
5 min, JORE /K 88 5 WK, TG B8 4C W T F - K
53> W Fh 25 ST CE TR A BUZUEARAY 9 em JCE B
FRILH SIS 0 TG PR K (S 1R M 7K 3 R A 7 A 25
I~2 dJGRFo R Z12E 2 1 cm B, PRk 3 —5
M &) 2 0B AE BT O BUZ DR AR 9 em TR K5 57



45 55 4 1)

XA FEE - R AT R ) 0 88 2 AN TR

T dh R 2T T - 231 -

Mmrp, B30 25 47, FEANEAE Mo AB 4L, B
43 AN LA YU, A ILESS 3 mL 41
RPFIRG B A X ML BEILE S 3 ml oK. 45
KIEFEIINTCEK ARUEL ZF ORI . fF3%A 14 d
o W S MR L AR i R s AR B B o5 AR R T
FRETH 70 EHEAT I 2. M RAREA - 0 Ft. ToAE
W TG ARTRAZ A s 2 G AR B T B/ T 45
1/23 3 % AREHBERAR T 1/25 4 9. BRI
(Kl 2),

0% 1% 2% 3% A%k

B2 BEFHEMNRERRESRIRER
Fig. 2 Classification criteria picture of disease on alfalfa plants
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Fig. 7 Disease incidence of 18 alfalfa varieties inoculated with Fusarium oxysporum in the bud stage
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Fig. 8 Disease index of 18 alfalfa varieties inoculated with Fusarium oxysporum in the bud stage
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