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Analysis of dominant pathogen community causing Astragalus membranaceus
var. mongholicus root rot in Shanxi Province
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Abstract: The study was designed to clarify the dominant pathogens that cause root rot disease of Astrag-
alus membranaceus var. mongholicus and their distributive characteristics in different regions and symp-
toms in Shanxi Province. Pathogens were isolated from diseased root segments, their pathogenicity being
tested applying Koch’ s postulates, and then identified with morphology and EF-1a sequences analysis.
Follow-up analysis was made of the isolation frequency of the pathogens in terms of regions and symp-
toms. The result showed that a range of pathogens caused A. membranaceus var. mongholicus root rot in
Shanxi Province, including Fusarium acuminatum, F. solani, F. oxysporum, F. redolens, Alternaria sp.
and /lyonectria torresensis, among which the dominant ones were F. acuminatum and F. solani, their av-

erage isolation frequency being 53.83% and 26.42% respectively. The composition and isolation frequen-
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cy of dominant pathogen community showed regional differences: F. acuminatum and F. solani were
dominant in both Hunyuan County and Ying County, their isolation frequency being 42.86%, 39.13% and
62.50%, 37.50% respectively; F. acuminatum and F. oxysporum were dominant in Wuzhai County, their
isolation frequency being 56.14% and 35.96%. The symptoms of root rot had some regional differences
and were caused by different dominant pathogens. On the whole, fibrous decay was caused mainly by £
acuminatum, F. solani, and F. oxysporum, the average isolation frequency of the first two being 63.37%
and 20.50% respectively, while F. oxysporum was found only in Wuzhai County, its isolation frequency
being 21.98%. The lateral root turning black was caused mainly by F. acuminatum and F. solani, their av-
erage isolation frequency being 35.50% and 21.65% respectively; but no such symptom was found in Hu-
nyuan County. The root of shrinking and softening was caused principally by F. oxysporum in Wuzhai
County, its isolation frequency being 43.48%; Alternaria sp. in Hunyuan County, its isolation frequency
being 32.79%; and F. solani in Ying County, its isolation frequency being 60.0%.

Key words: Astragalus membranaceus var. mongholicus; root rot; dominant pathogen community; re-

gional and symptomatic differences

BT OO JE 520 1 IS Astragalus mem-
branaceus (Fisch.) Bge. var. mongholicus (Bge.) Hsiao
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A 20 FIVES B, SR FH 0 1 23R L ) A [) DX 3 A
AR A PE A BORTRRE . S BIIURJESE 43 B 2
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Fig. 1 Symptoms of Astragalus membranaceus root rot in Shanxi Province
A FYRIRIERS; B: MR & ; C. 4545745%K, A Fibrous rot; B: lateral root turning black; C: shrinking and softening.
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Table 1 The pathogenicity difference of typical strains causing Astragalus membranaceus root rot in Shanxi Province

He ETRc BURTLE K ETRE FURTEE
Source No. Pathogenicity level Source No. Pathogenicity level
HEER Y1 ++ PR E KP2 ++
Wuzhai County Y3 + Hunyuan County KP7
Y4 +++ KP11
Y5 ++ SH6 ++
YZ8 +++ SH9 +++
YZ9 + LX3 +
SHI1 ++ LX6 +++
SHI2 ++ LX7 +
SHI4 ++ LX11 -+
SHI7 ++ FP +++
SHIS ++ XS2 -+
LS7 +++ X3 T+
LS8 ++ v B YX1 ++
IB1 ++ Ying County YX3 +
JB2 + JB3 e

+ R BREEAE , HAR (9)<2 mm; ++: FEHEE G, 2 mm < <3 mm; +++: FHREEME A, 3 mm < p<4 mm; -+ fEEER

{f,p>4mm, +: Scab is light brown, diameter (¢)<2 mm; ++: scab is brown, 2 mm < ¢<3 mm; +++: scab is dark brown, 3 mm < p<

4 mm; ++++: scab is black, ¢ >4 mm.

2.3 RERENEE
231 BEFEL

WAL 0 1L oy Eyrh A 1~5 30
¥R, IS FE MK Y. Y3, Y5.JB1.JB2.JB3,
KP2.X3.XS2.LX3.YX3 SHII SHI2 SHI4, %

P 2 B, it % B 5 sl SOt W A 6, s 3
A TR, A R0 TR 2228 R (s TRV
T (% 2R BB AL s AR TR 22 AR 2O R, R
S ERLTZ N BRITIE (B 2-A) , 25 BRSO, TR 40
IR, 3~5 53 B , 28 3 B, K/ R 23.4~51.2 pmx
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SHI7.SH9 .YX1.YZ9 .KP7 . KP11.LX7 .LX11, M
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FRIE | BEJE, To sl R , S5 9 Ab 7 TS, HL 3~5 A4 B
JEE K/ N K 16.8~42.5 umx4.8~6.2 um;/METIES £
FE B KAGEDE , DECH TG R 2 00 RDE , £
B, K/ 6.7~11.0 pmx2.5~4.7 um (& 2-B) , Fi2 FRIE
RIS S S 9 J1 1 F. solani

KRR 2t R Y, A 45 Ttk SHI8 .LS7.LS8.
YZ8.Y4, WKAIE , N5 s I H a2 K

A e B 0 :
by o \\50 67\’;3

)
20
7 [ ¥
|
‘;]G

o

<

20 um
,

o, E AR RO EREOOR AR 22 2R
Y ER, BB, KA EEMS I (#2-0),
WS ae , B 1~5 S FRJEE, 220 3~4 BRI B st 4k
4595 , K/NK 20.0~48.8 umx2.9~4.7 um; /NMEFEF Ky
A [ 5 R 59, 7 3 W6 9 (181 2-D) , KN K
7.1~12.9 ymx2.4~3.3 pum, ¥4 L SRR A 4808 0
AR TIE F. oxysporum

FKAV 6 Jy JKEk A FR A, AL 45 T BR SH6 Fl LX6,
Wi RIE , h & 5%, W 228 Hgi s , A R0 8.
LB 22 20K Y A, J5 A8 IRk, Bab
BEREWO, WK KB, M7 RIRE A
W, BEREAR 3B, L 2~4 M RERR AR, 1~5 IR,
SrPRAL I B4R , TR AR A A AR T 2O
BIRERE A BIBRUE , DEC I RDE PR A 0%k,
EFERBHRIR , 1% BOE SRR A0 508 R A AT

Alternaria sp..
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Fig. 2 Morphological characteristics of conidia of three main pathogenic Fusarium fungi causing Astragalus membranaceus root rot
A BRI N RIE T B: JERTI WA K N5 C~D: RIEFETI K /NMEF . A: Macroconidia of £ acumina-

tum; B: macroconidia and microconidia of F. solani; C—D: macroconidia and microconidia of F. oxysporum.
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Xk 7] TR 25 00 T TR AR Y R 4 DNA 7547
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Y B Ak [ U5 &5, M Ilyonectria torresensis (8] 3) .
S AT ASFERI> T U e 455, RILBRFE KP7 1
YZ9 A, B TR 1 45 78 25 A — B
24 WRBFRHFREHEEXIEMEREREST
241 AR A BRI X IR E FHEHH

LUV A8 v AR T s 1) 508 TR FE R 2 | sk o3 A
R 2 e . R R 1) B AR
B0 1 K B S Bl , 4300 A 0 TSR T T AR A T T
I torresensis A 1 RN Bz 53k J0 6 , 40 B 000K 4y
1K 56.14% . 35.96% . 7.89% . 5.28% H12.63% ; 1 I
B (RS ) AR 993 S50 81 & L 4 B, IR Sy i
S PANNCE AN 2N RIS T AL
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Fusarium redolens (JF272611)
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61 | KP2 (KX094909)

JB2 (KX094901)

Y1 (KX094915)

Y3 (KX094905)

X3 (KX094926)

Fusarium acuminatum (KC999530)
1 YZ9 (KY400893)

99 L Fusarium acuminatum (KC175292)

69

49

64

100 ' Ilyonectria torresensis (KF511994)
! |

0.30 0.25 0.20 0.15 0.10

0.05 0.00

B3 ETEF-IaFIMZLAZERREFRREBFEREEAXERNESZLETH

Fig. 3 Phylogenetic tree of typical strains causing Astragalus membranaceus root rot in Shanxi Province and other related strains

based on analysis of EF-/a sequences
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D)1 = /v £ VR I 7 N P = M O (S S Be E=
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resensis S E R A R RAHGE

ST TR m B H AT Ik AR IR i Y
FE 95 S L TR =2 — PR T TR TR 2 B A G
I EF ST A S (H LIRS 25 44 S St i A5 ek )
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M2 PR ] RAE AP — 2 2R (Geiser et al.,2004) ,
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2011) A EDRIAR BRI F o ILPEZE B AR bk
B TSR ] T A3 B A, B0 TR SR B A
BURR . 7 IR RS R A A IR AR
I ORI, TR S B A TR AR 7]
Rl & Al NSl @i E U | e = SrEd i B N
R e e e o L = by B N T S R VA
Booth (1988 )75 75 i /] BAVE ARl TT T 14~
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