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A study of sources of powdery mildew on kushen

GAO Feng’
School of Landscape Architecture and Architecture, Gansu Vocational College of Agriculture, Lanzhou 730030, China

Abstract: Kushen (Sophora flavescens) is an important traditional Chinese medicinal herb and a source of botanical
pesticides in China. Due to the increasing depletion of wild kushen caused by human harvesting, cultivation of this
plant has become imperative. However, powdery mildew, the most severe disease affecting cultivated kushen in
Lanzhou, causes leaf fall and has become a major limiting factor in its cultivation. The origin of the powdery mildew
pathogen affecting kushen-whether it originates from surrounding plants or has been introduced from outside the
region-remains unclear, hindering the development of effective control strategies. To address this issue, this study
investigated the occurrence of powdery mildew on all cultivated plants in the kushen growing environment. The
symptoms, pathogens, and mycoparasites of the various powdery mildews were compared. The results revealed that
the pathogen causing powdery mildew on kushen differs from those affecting eight other surrounding plants,
confirming that the source of the kushen powdery mildew is not local but introduced from outside the region.

Although the anamorphic stage of the kushen powdery mildew pathogen, like those of white clover (Trifolium
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repens) , standing milk-vetch (Astragalus adsurgens) , cowpea (Vigna unguiculata) , and dandelion ( Taraxacum
mongolicum) , belongs to the genus Oidium, differences were observed in the size and shape of the conidia. The
kushen powdery mildew pathogen did not produce a teleomorph, whereas the pathogens of the other four plants did.
The teleomorph of the white clover and standing milk-vetch powdery mildew pathogens was identified as Erysiphe
pisi, that of cowpea as Erysiphe polygoni, and that of dandelion as Sphaerotheca fusca. In contrast, the anamorphic
stage of the kushen powdery mildew pathogen was distinctly different from those of pepper, tomato, tree-of-heaven
(Ailanthus altissima) , and field bindweed (Convolvulus arvensis). The anamorph of the pepper (Capsicum
annuum) and tomato (Lycopersicon esculentum) powdery mildew pathogens was Oidiopsis taurica, with Leveillula
taurica as the teleomorph. The anamorph of the tree-of-heaven powdery mildew pathogen was an Ovulariopsis sp. ,
with Phyllactinia corylea as the teleomorph. The anamorph of the field bindweed powdery mildew pathogen
produced a teleomorph identified as Erysiphe convolvuli var. dichotoma. All nine powdery mildews were found to
be parasitized by mycoparasites, with no differences in the species identified-all were Ampelomyces quisqualis. This
study is the first to report kushen powdery mildew as a new host for A. quisqualis.
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Fig.1 Symptom of powdery mildew on S. flavescens and other 8 plants growing around

A: 5% S. flavescens; B: =M T. repens; C: VPHTHE A. adsurgens; D: UL V. unguiculata; E: T L. esculentum; F: WM C. annuum; G: HFELE
C. arvensis; H: $iANYE T. mongolicum; 1: B A. altissima.
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) 225¢ (Uncinula sinensis) MR 2276 ( Trichocladia sophorae) ™"
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E2 IMEMBEMENLTES
Fig. 2 Asexual stage of powdery mildew fungi on 9 species plants
A: ¥ 5 I Powdery mildew of S. flavescens; B: 1 = [ 4} i Powdery mildew of T. repens; C: VP FTHE 4 #} B Powdery mildew of A. adsurgens;

D: 5L 5 [ Powdery mildew of V. unguiculata; E: 3l (143 # Powdery mildew of L. esculentum; T BAR A #3 B Powdery mildew of C. annuum;
G: HJig 46 1 8 1 Powdery mildew of C. arvensis; H: W 24 3 F1 4 & Powdery mildew of T. mongolicum; 1: 5 # 1 ¥ 1 Powdery mildew of A.

altissima. B3 R¥4°% 10 pm, Scale=10 pm.

-

3 CHEYMAMENEURS(IER WEL . FEMFERT)
Fig. 3 Teleomorph of powdery mildew fungi on 6 species plants (cleistothecium, appendages, asci and ascospores)

A: VAT HE 1 #) 1 Powdery mildew fungus on A. adsurgens; B: UL 5 [1 ¥ 1§ Powdery mildew fungus on V. unguiculata; C: W JEE 1B} 1 Powdery
mildew fungus on C. arvensis; D: 38 23 J€ (183 7 Powdery mildew fungus on T. mongolicum; E: 5 #5 1 ¥ B Powdery mildew fungus on A. altissima. f&

R 100 pmo Scale=100 pm.

1873 4F Cooke Fl Peck 4 7F 55 [E 41 24 W5 2 09 i &2 K 1 B 852 ( Desmodium canadense) 1= 17 13 0y B8 AR 3 1 245 H5 4F
ik X 22 58 @ WP 1 X 22578 (Microsphaera diffusa)™ , 2000 4F Braun 25 AR 4 rDNA 1TS J5 5145 I 13 #6348 4 1
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4 ESAMBFETER-ANTERNESHIE

Fig. 4 Morphological characteristics of hyperparasite fungus, A. quisqualis, on S. flavescens powdery mildew fungus

A M G2 B R HFAE , AR R R 50 pm Charicteristics under common microscope, scale=50 pm; B~D: H T i f# % F ##1iF Charicteristics under
electron microscope; B: 201 F 2%, X 1500 1% , ## ).~ 1 um Pycnidium, X 1500, scale=1 pm; C: 4 f1F, X 5000 f% , ## K.~ 5 pm Conidia, X
5000, scale=5 pm; D: 43 Al F 28 R E L5 , X 500045, 5 R K 1 pm Surface structure of pycnidium, X 5000, scale=1 pm.

A3 TR B — B LA Rl — SR BB B (Erysiphe diffusa) o HFFAEETEZ 8 R E T MK RN K &2 (Glycine
tabacina)™ B P Mimosa caesalpiniifolia $¢°" | VG Pt 5 3¢ & (Phaseolus vulgaris) " (B35 K & PH A A
2007 4E7E N 52 3 I R R 17 K L Bl 5 (Oxytropis bicolor) B ¥R R B %5 58 0 R B K B, o0 38 1 id ¢ &
B 2015 AR R T R 9 TR S A O R R A T AT AN A R R 0 TR R K S LR B (Erysiphe
glycines) ™', 2024 4F Tan %" 7E BtIN 95 S 1R B UK L R FH 4 7 A2 0 2 5 10 0 DA 090 DL 181 Ol K 2 1
(E. diffusa) AR5 &AW S A AR B IAES Mmoo 45 RS T AR E S S b EA )R T
oA K P58 H AR ) 8 B e T .

FE T AT G0 2 1035 2 0B R 00 TR IR DT ARk B AR IR 4 B A 9 2 10k T JC W 75 GE 2o B T FL A A A
e i iR AR . R IR AR R B8 A9 2% B0 O 1 R 7 3R J7 1, AT I JC 8 2 10k 25 R B iR i R0E L A R St — 20
WFo .

W 2 VR TR 00 A A TR A R A AR R R A R T G R AR T B IR S R e 7 — O TS X 2 R ik
KB Ia R A A AW AR KA, —E R E EAER S S AR EE . o —J L, R A A A R R
Wy A AR 2 kA R e i T R B B va B B AR R A AR AR T & Sk 2B B 5 i R G
FE e BN, 1996 4%, 22 [E ECOGEN 23 w1 i M) WF il (9 £ 9 28 1 700 AQLO™ ", st [l F il 19 Q-FECT WP78, 1
R A A A A0 A ] R

ABEFEHGE 8 R YA VB B A Ry A5 A 46 A S R OB B b R A AR DR S AR TE 25 S L (H A 3 A O R
TR B, B OB P AR 7 B TR AR akse A B LR R R RYSR FH rDNA-ITS J3 9 43 B iF 58 & 311 ks 2
A TE RN RIE KK LA B 22 5 45 A TE A FRRE 37 10 B R B F2 R FF 26 4> PRy A A A B AR R 4o
SR, X B A BURHE A7 e — B 22 5. 2024 4F 1% EL A B A R A 1 IHE#R [ 1) K HLEE (Chromolaena
odorata) M L8 K L, fiv 45 Melomastia maolanensis ™' . A=) 53 06— A W) DA — A6 1 4 FLEL T fir
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LA A AR, BU R I 5 15 2 44 0 5% 22 BB B (Melomastia maolanensis) , Ampelomyces quisqualis 5 5%
S ARSI KB Ry A W AR B AR BErb i 2R A CBEAERN N TSR TR AR AR SR T, 7R A I 5 2ok AR b oK WL B H AT
T

FE S bR R 9 A7 A F 3k 46 %0, L B R R A 1 44 BH R R R 1R TR 27 2E 28 (15. 66 %) i 24
Z . HRE T RE N 25 M S S5 A R T 0k 27 2R TR Y A7 AR L T B SR N AR R b R R R 2 L B AR
AR PR B I BB 2 o SR, R U S AR T RE S A AR T UM I A T 22 b AR R T A AR R B L (H i
THCE IR th A AR AL R AR v R g S AR, BRI, Ry T B A AR R AT BE N AT R R
JE 3, 38 B R A5 2K o

PR B A A A R A A G, T A RGBT 4535 (Arctium lappa) A ZE(Rosa chinensis ) %
VI TR A AR T o RRR AR VORI B R AR R A T N A A1 105 A4S Ml s R A R 1R TR A AL 406 5y, 27
FLO7 Ja 77 R b e B R T Y T Y BRI R B B, U A 12 )8 42 R, Horh 8 J& 15 R Ry A A A, A AR
R 15667, FE KA T A RHFH P BHEY) Ak E L 425 5K (Cucurbita maxima) (V9 # 7 (Cucurbita
pepo) 55 104> 32 1Ky 7 A AL Y 527 A 1 v BT IC s Ry T A A 45 SO AE U T 300 5 U TR L2 R T 8 22
HHEFE (Sphaerotheca ferruginea) I 3R 225 ( Trichocladia bumleri) . ARWE5E & B35 2 1Ry B 8 38 1 Ik
B A2 By A A T AT AR Y R TR R
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