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Recent advances of powdery mildew in flax
WANG Wei',YE Chun —lei'® ,CHEN Chen' ,HU Guan — fang’,
OU Qiao — ming' ,ZHANG Jian — ping’ ,LUO Jun —jie' "
(1. Bio — technology Institute, Gansu Academy of Agricultural Sciences, Lanzhou 730070, China;
2. Institute of Plant Protection, Gansu Academy of Agricultural Sciences, Lanzhou 730070, China;
3. Institute of Crops, Gansu Academy of Agricultural Sciences, Lanzhou 730070, China)
Abstract ; Powdery mildew is one of the main diseases in flax, due to climate warming on earth, the disease
bursted and prevailed in the main cultivated areas occasionally, which severely disrupted the yield and quality of
flax. This article summarized the progresses of powdery mildew in flax, the incidence characteristics and regularity
of the disease, identification and selection of resistant germplasm resources, inheritance of resistance and resistant
genes, control strategies for the disease. The problems in recent research were analyzed and suggestions were
made, which could provide references for associated research.
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Table 1 Standard of disease index grades of powdery mildew in flax and resistance evaluation

e TN RPGREAR S R HUEIT M

Réfeacece Symptom and degree of the disease Resistance evaluation

0-5% 0. TG BKE No sign of infection; F Pt (High resistance , HR)
(6 %) 1:0% <LAI<10% ; ) Pt ( Resistance,R)

Grade of 2:10% <LAI<25% ; F147 ( Moderate resistance , MR )
0-5 3.25% < LAI<50% ; 1 J#% ( Moderate susceptible,MS)

4:50% <LAI<75% ;
5:LAI>75%

0: JCHHHE No sign of infection;

(Six grades)

LAEMRA 173 LUT B Rk , BRI
Fewer than 1/3 leaves of the plant have been
infected, the white powdery is indistinct;

2 MMRAE 173 ~2/3 BB R, H B IE 1/3 ~2/3

-5

0(6 Z&";}( Leaves of the plant have been infected, the white powdery is distinct;
) 3 HEBRA 2/3 UL R R R, R R R E R

Grade of ;
0-5 More than 2/3 leaves of the plant have been infected

(Six grades)

The white powdery grew thicker,

the leaves start to turn yellow and necrotic;

5 AEMAT 2/3 LU Bt AR IRAE

the white powdery is thick formed together;

4: HBZ IR, M IT R AR B RS

J#%(Susceptible,S)
=8 ( High susceptible, HS)

HR:DI <20;

R:20<DI <40;
MR:40<DI<60;
S:60<DI<80;

HS:DI=80
WitET5 %k Disease Index (DI)

DI= ¥ (S;n;)/5N,

S; TREIGHN ,n; $EHINL A6 O BIRR R,
N il 2 1) R
S, means disease grade, n; means number of the
plants with corresponding disease grade,

N means number of the total plants investigated

More than 2/3 leaves of the plant turned yellow and necrotic

0-7% 0: JCHHBE No sign of infection;
(5%) 1:.LAT<25% ;

Grade of 3:25% <LLA1 <50% ;
0-7 5:50% <LAI<75% ;

(Five grades) 7.LAI=75%

A% (Immune, 1) : DI =0;
Pi(R) :0<DI<20% ;
J&(S) :20<DI<40% ;

& (MS) :40<DI <60% ;
EE(HS) DI >60%

0: GG HE No sign of infection;
1:LAT < 1% ;
2:1% <A1 <5% ;

-9 Y

5)109%}% 3.5% <LAI <10% ;
o jr f 4.10% <LAI <20% ;
yz)a(_e90 5:20% <LAI <30% ;

6:30% <LAI <40% ;

7:40% <LAI <50% ;

8:50% <Al <60% ;
9:LAI=60%

(Ten grades)

P (HR)
T (HR)
Pt (HR)
Hi(R)
FHL(MR)
FHL(MR)
H(MS)
R&(S)
&(S)
g (HS)

{E : LAI(leaf area infected ) 75 #i /B4 A M- AR o i A T BR A9 1 20 3%

Note ; LAI is the ratio of the leaf area infected by disease to the total leaf area of the plant
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Table 2 Some flax materials with resistance to powdery mildew selected by researchers in the world

EE WK (R) B E MR PIME Resistance to powdery mildew of the evaluated flax varieties (lines)

Country H1#i Moderate resistant

P Resistant

1% Immune

E1PT Highly resistant

214912) . AAC Bravo, AAC Bethune, CDC
Buryu, CDC Glass, CDC Neela, CDC Plava, CDC
Sanctuary,CDC Sorrel , Lightning, Prairie Blue, Prai-
rie Grand, Prairie Sapphire, Prairie Thunder, Taurus,
VT501%%) ; AC McDuff, AC Watson!®) ; Macbheth [’

JiUR Fanni, B3 11 5 Heiya 117107, 2 A Jff
T Xijihuma'®) ; G086, G1131*); 71 - 426, KARNO-
China BAT 1410 1. 1,7 £& 32 5 Gongxi 32, Ju[ b K HiL

Hebeidali , i§ %1 Xieliebo *

JIEPN

Canada

AC Emerson,

Atalante |

WestLin 701201 Linda'®! /
9801 — 1147 ;G089 ;
y MY} 6 5 Heiya 6, ,

ol J#f 4 = Zhongyama 447
S 7 & Shuangya 7'

Chiphma 3 Klran Nee-

lum,
8776,LCK ~ 88052, NI
~18,RL - 33 — 4, RL
44 -4 -9 RL-49 -
4 -5 RL-50 -3, RLC
- 26, RLC - 27", o310
Surbhi, Flak -

Sabour Yellow,

Ayogi!“) ; Mayurbhanj Local, Niali, Padmini,

B[ ete. ), LCK8631, LCK87092, LCK87391,

India LCK87311,RI59 -7 - 6,RL75 -4 - 1, LW -
8190, NL - 48" ; Neela 2]

Janaki ,
10471

EC278967, EC278980,

EC278988, Flak I
EC - 541716, Giza -6, Tua, Diana, Szegediola-
Kangra Local — 2, Mari- jeu[44] LCK - 89512,
enal®) ;RLC - 92,Sak- RIA3 —-5,RL -45 -4
-4 —5,RL49 -3-6-
2,RL -49 — 41" Na-
garkot , Sheela*

LCK -

)

Sagar Local!*?]

RGPS

Others Cass, Clay[‘m] ;s Windermere ")

Koto, Dakata, Wilden , Bombay“s]

Jupiter:‘ﬂ] ;

Ottawa 770B[%! Rezekne' ™

TE /7 78 1o T S i et AR 5

" IRASCARE R PR H BB (R K 3%)

Note: “/” means none of the type of materlals has been selected; “ # ”means the materials selected by the authors (unpublished)
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(%3), Hrhgldy 4 B 3EEAG 3 A, 505 pm1
ol pm —linum'® (32 3) . b, Badwal ™ E]’\Jﬁﬂ:ﬂ
FEW IR ARG FI T E1 5665 BYHiIE 8% 07
AGEa WAL, AR E R R RL - SO -3 5
Flake — 1 1 Ht P 0]l 79 1> S Pk 5 PR 3 ) 4% o
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®3 TRFBE#FREEERTRK,

bR A pml
s Asgarinia 20— L HF 5T F 1, Linda X B
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BT AR 97% R A 7. W5 1 ]
KT 1 bk AR *hﬁﬁﬁﬂ$hﬁﬁtﬁ%T
PCETBYR G 2 9801 — 1, 22 J5 3 3 Bo vk 4% 43 7 22
HH,9801 — 1 X FRY G B BT 1 32 S 1 o 366 B 4 ol 5
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33 %L R B A TR A T S

FEDA DN H 547 73 SR PSP 2k

TREM B R EE

Table 3 Inheritance mode, source materials and genes of resistance to powdery mildew in flax

Bt (% )= EIRIY R HUrEEEA Z:7% 30k
Inheritance mode Source materials Resistance gene References

EC 9832 FRFNBAFLH Unkown single genes [28]

L.C 216,1.C 255,1.C 256, 1.C 269 ML Single gene:ol [54]

SPS 77/23 - 10, Flake 1,LHCK 222 ,R 552 RANBFEP] Unkown single gene [29]

LCK - 8776 ,RL —33 -4 ,RL.—49 -4 -8 -2 ,DPL -20 ARHBAFL Unkown single gene [55]

Doll]rﬁi‘tn/i:mt AC Watson, AC McDuff, AC Emerson, Atalante BAFL[N Single gene:pml [8]

9801 -1 FAFLH Single gene:pm — linum (44,57 ]

Nagarkot , Janaki, Jeewan RANBFEP] Unkown single gene [56]

RL -SO -3, Flake — 1 P ARFNFEA 2 unkown genes [55]

Linda pml 52 AFKFFEEK pml and 2 unkown genes [5]

TR DAk EI 5665 BAFLP] Unkown single gene [53]

Partially dominant
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Table 4 Common fungicides and their applied effect on controlling powdery mildew in flax

252! 2550 ik % 27 3k
Type of fungicide Fungicide name Control effect References
= WBAER (4355 T) Triadimefon 72.53 ~85.10 [22,62]
T (45 &) Flusilazole 47.56 ~ 100 [62 ~64]
= TR (37 7 58 ST 5555 ) Tebuconazole 95.26 [62]
Triazole categories JS R EEE Diniconazole 94.93 [65]
FE ik F #£ e Difenoconazole 100 [65]
[ B M Myclobutanil 98.74 [65]
Bl AR S Tk F g Kresoxim — methyl 79.4 [66]
Acrylate categories EREEE TS 2J0712 79.6 [66]
Z HIEE 2 Dicarboximide SEHNR (FMEH ) Tprodione 45.52 ~84.94 [62,63]
A HLEZE Organochlorine categories PO R 2K 5 ( B TS ) Chlorothalonil 5.62 ~94.27 [63,65]
B « =mEfR Sulfur « Triadimefon, W. P. 70.9 ~94.4 [65,66]
MERaii] kR - WERER Kresoxim — methyl + Cantus 76.6 [66]
Mixed categories W5« EMEEE Xiwojunan « Tebuconazole 75.9 [66]
EhAE - G M (K HK) Mancozeb «+ Myclobutanil 48.68 ~97.11 [62, 63, 67, 68]
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