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Table 1 Oat germplasm resources

s o 5t ¥4 ok
1 QO0245-7 Avena nuda Hi
2 199 Avena. sativa HiF
3 709 A. sativa T i
4 4607 A. sativa PN
5 4628 A. sativa |-
6 4641 A. sativa L. 1=y
7 4663 A. sativa JE-N
8 99AS207 A. sativa JJ|EVN
9 DA92-3F4 A. sativa JIE N
10 Rigdon A. sativa IEwN
11 e 6 = A. sativa toiE]d
12 HAE 7 5 A sativa A
13 A7) g A. sativa KA I
14 KA 163 A. sativa TR
15 Tk A 164 A. sativa Hiff
16 THKA 016 A. sativa Hiff
17 FHIKA 25 A. sativa Hi
18 FIAKA 252 A. sativa Hig
19 H KA 260 A. sativa H i
20 7k A 304 A. sativa H ifF
21 FHkA 307 A. sativa Hif
22 T IK A 316 A. sativa HiF
23 FHkA 321 A. sativa Hi
24 THIKA 420 A. sativa Hig
25 Tk A 479 A. sativa Hifg
26 FHKA 49 A. sativa % i
27 FKA 9 A. sativa H i
28 H KA 98 A. sativa W i
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Table 2 The severity scale of oat Powdery Mildew
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Fig. 1 Distribution of rainfall,temperature and relative humidity in the test area in 2017
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Table S Resistance of oat germplasm resources to

powdery mildew in Forage Station
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199 100 45 7.89 0. 87 HR
709 100 98 52. 89 0.13 HS
4607 105 71 12. 96 0.79 MR
4628 100 40 4.67 0.92 HR
4641 100 20 2. 67 0.96 HR
4663 95 68 10. 93 0. 82 MR
99AS207 101 27 3.20 0.95 HR
DA92-3F4 100 58 12. 67 0.79 MR
QO245-7 102 29 4.01 0.93 HR
Rigdon 106 82 21.34 0. 65 MR
HHE 6 5 109 72 15. 64 0.74 MR
[ 7 B 100 74 10. 22 0. 83 MR
A 100 49 8.56 0. 86 HR
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kA 304 101 60 9.52 0. 84 MR
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kA 321 100 78 10. 89 0.82 MR
H KA 420 101 31 5. 87 0. 90 HR
FH kA 479 106 98 41.77 0.32 MS
kA 49 106 105 61.00 0. 00 HS
FHKA 9 96 54 8. 64 0. 86 MR
HIKA 98 100 70 13.56 0.78 MR
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Fig. 2 Comparison of relative disease resistance indices between the two experimental points

99AS207 .Rigdon . DA92-3F4 . ¥ 7k A 252 .F KA 9 DA
Bt KA 98 FE 2 A B A v i A X BTG 4 B2
NS UG B IR bR ORE B B R R o 4641,
99AS207 £ M Ia E EPL, 4607, Rigdon, DA92-3F4 .
KA 252 F KA 9. T KA 98 55 6 b kLR B R £
TENHL. 28 Dy MR PR R IR bR

) 2 97 2 AL T L 400 0 B B8 = 3 A B A 1
SE . RS I B A F SR e 2 AT (]
BRI FRIEY S . TR — 0 R T R kR K
T A AR A B AT LA g e A 0 A R 1 A A IR
o D R A% 0 0 R B 0 A 1 A R K
fiE 77 S5 5% 5 Y K A2 AT . Jahn SRR 5T 3% B R B
Fh e o B T A0 A B NG K EE RIS R e kA
LM BGE R B L 15~ 20 C L 2 TR A
F 10 CHERIRE R G TR L 25 C i 2332 21| B 1 41
H K ECURE R RN E AR R RS R
TR B A X B L K R R H AR AR DG . XA
S0 it Burkard 5@ 25 20 A0 B2 A8 X H ) 25 A<k
ANFZE R TR 43 AE A6 A I R B R B A A A
T SR B EME, A B e SR & A
T b DX /0N 22 1108 T 6 A T 3 3 T L8 & 0 s
IR A0 ) (DA R TR 6 B AR T S 2 . A
X B AR R R R R R R RN
T PRI A o ARG 38 B 155 2 R R I B L3 e R AR
F o3 A I T SR A2 4 o B2 A R R . E

U D B ARG — VR IR AT T A R
JEE T /INAZ 1R TR AR e L3R 1 L 5 W) L Y- 3 L
SR . 3K oy 5 A VAR OG , 25 4 T E Aok T
SE AN ) LR 98 DL 11 /N 22 b i) 8 K i R L+
B KR BB /N R R R R PR A 25 . BE K R
B S B )M G T o 0 R K S5 /D 2 R
R AR S R K TR R F 43 A 68 19 T8 ORI 1% 4% L OF
25 i /N7 I R T A AR AL SR R I R AR
SWATEY . AN g W IR W) R B B R
o FELTR] 2 9 195 190 2 B » & 9 7™ 0 i o o S 06 I
THIG T K m B, T 2 i W 114 21 R TF fh B AR 22005 A TH
Ko I HR A LM AT R AR AR 2017 AR L H
PR D EMEEF W 4~ 9 ), 4 ZKIE 1T
BBz g 11,86 C AL F H B 3 (20. 59°CH , P31 JiF
72,97 % T I, (46, 17 %), FETN R 476, 70
mm, JC 5 TR 3G (299, 60 mm) , [ I, B AR 0B G
TEMEZE A 5 W - 24900 B S B T B 1K F AR K04 L H iy
TV B AL T b T A 1Y e 3 Y RS YL
H AR F S it S % TR AT AE 23wl i F 2 T Y £ 0 1
PRI S AP 3l A AL 14 8 22 R 0 0 1 8 B 3 s TR
K&,

H T R PR AR 5 R AR AR AR I AR SRR
AT REAF 75 A [ B0 77 B9 25 BN 3t aT R 2 S 8
— e B RHEAS [l P A DX E R 6 Bt o 2 B [ 1
. Carver S51 3¢ M 37 1 By B AR BNl K2 LB )



36 GRASSLAND AND TURF(2019)

Vol. 39 No. 4

WEFE 2 L 4% 6 A B A [ 08 A 0 1 38 22
Flxh A EURY B 2 A 2R BUNRREEAT T RE D M E L OF
FER WA B/INRp 2 0 A BR/NRR A B SO ) 22 5 B .
Okon 1 Ociepa™" F i 8 A~ BAT AR 43 9 i 1 114 7
22 fit ol XE A TR AR Ay AN T 3t XSRS H 20 A 1By 1R bR a2
AT O J3 09I RE S BLIK L A5 B PR AT AS (R B BOm
J1o FE T OB 14 A BUINRR R B ) F
b AU PVE RSS2 f A E AR AT T
HOW 30 E TR AR R R N
FUB R SE R O A BN R BT R A . E
HECRI T 36 A4S/ B RL TR AR M) A SRR R B AR LA
VO3t X 80 A4S A T BP9 B ik ok 47 7y B R
ST WA AL 3 X /N B R B ) 0 AR B I ) A
Wi Az AL AN R AR 03 M XA /N 32 38 1 5 0 4 A A A
5t Bk ST BRI A BLS 1 E FHR E OB Y B4
76 VB (P, xanthii) o A [A] Az BN B ) 2 5 6 393 i
JEAN ] S A [6) 3t XL AS [8] 4F 003 19 A /RS ] 9 HLAF
FEAN[R) 2B BRI AR AN 7] 45 0y 588 e A HOOFAF Y BLAR
DL R 0 1 K A A7 A S 35 T B ) R PR
P U3 o ] — e 22 BEORLAE 2 i3 M R B A A
Ty DIk 22 53 B 49 B Ak 9 3R 95 A SR80 e ik g 2 A
I A AR BN RIS [F) A SR T o — 2B

T BT P AN 05 99 i T A7 5% 5 38 5 i 9y i Ak
RPRIEEA G . E SOV W I8 K BUAE 0 o i oo i PR 058
2 GO B AR R B0 e B Y
WS . AT R DK B A 8 1 O A R 25 B
235 4 o L AR PN B TR 114 T A i T 2 S AR e
S AR BUE AR O P . AR IR R T AR
TR 5E 42 B » A~ R ¥ A J3E R A 7 30 2 2 D K R X
TR R BLE

4 Zig

(1) DARAE X Ik B2 Ay 3 2 5% i) DR 3R 1) 30 855 2% 0 %
A ORI R B A R

(228 fhy e 32 T 98 5 AE 2 T 5 IXOR — 9 b X 35
AR BT 1R I G 58 1 B R

(PR R 2R [ R R X 26 IR A2 1) = 4L
MR 4641 ,99AS207 s 52 5E 19 H Pt b4 L 4607 \Rig-
don,DA92-3F4 #5K A 252 . KA 9.7 K A 98 % 6
Uy s A 5 By AR B PR R R e AR A R
b3 R

S 3k

(1] FAHEY BLh R E . R M SR 5550k R A&
FEERE AT LT ). Bk A4, 2015,24(10) : 120—130.

[2] #RE -z, EML. 8w 2E ORI 322 R A KRR M L 5
WFFEL)]. A E 254, 2016,32(27) 53— 57.

[3] KL SH P hEMEEFEZ LT LR ERE
(2011~ 2015) [ M. P44 : B VG B 2% H AR th fiiAt . 2016: 12
—18.

[4] FEmd . ERE LIRS & A b R AEYH R E
HIsEm L)), A% 4, 2012,31(07) : 1673 —1684.

[5] ZFABREREGBHZE, % ERF U # R Fl
2£47,2017,26(12) :203—222,

[6] ARRKE, WK, P EMEEZ ML J5: b B Al i)
#.,2013.5.

(7] Mg 3022 R E . & N E AR R
2 B 0 ST L) 0. 3 Rl AR B2, 1998,27(2) 1 18—
20.

[8]) faf &b, K E 7, ik Bl B N (k| R E PR L. /D
2 BRI 23 A AR A S [T . g ROk B2 . 1998, 27
(1):18—19.

(9] FEWEF M. Tk, 55, /N AR ™ 5 5 A8 bk A 3
PR B B R MO R ] Z2 KB 2# ik, 2012,36(6) .
1192—1198

[10] Okona S M,Ociepa T. Effectiveness of new sources of re-
sistance against oat powdery mildew identified in A. ster-
ilis[J . Journal of Plant Diseases and Protection, 2018,
125(5):505—510

(11 Sk, 500 28, 30 0, 55, 22 Pl T W% IR HC 11 B o 4 8 I
FIRVEN L] FE AR D" ,2012,38(4) ;144 —146.

[12] B80S0 I . SROA » 25, 213 {3 63 il R A1) 10 00 0 ik 3
WL, B RL2,2017,34(2) ;331 —338.

[13] A S, X BH A - 48 BIST 45 78 A Fh 5T ¢ U558 8 05 1) e
PEPEHY LT ] A 9 38 % R R 2 4R, 2018, 19(4) : 780—789.

[14] JA5H. 285, 25, %, (R /NEPURR R 28 % 0007 fr )
PO AGE e 3 DG IR A HT LT ). 22 264E % 4R . 2018, 38(6)
674—685.

[15] sk, sk KA IEBINE . 55, A F A BT 2009 4290
VG A8 2 B TR o R R RO 1 R A (T L YV Rl K A 2
#2.2010,32(3) :485—488

[16] fareppg, B Jdadk. B 5. 5. B ER/NZE & R 0F 58 a5 o3 47
[J]. VY24 .2006,26(2) :154— 156

[17]  ZEwete, 580808 . i & % 45, /N2 00 Uk BT 1 BF 5
BRI . P 4k B2 ,2017,45(04) :653— 658

[18] Ak 3B 4254 & FF. GB/T 17980. 22-2000 4k 2§ M [i] 24



$39% A4

BOE 5 B 2019 4F 37

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

RO I () A BRI BT AR+ 2 s (S et o
[ AR 1 H R AL 5 2000.

WS ZE b /N W R IR 5L /N2 i R CRO X S0 g it
PR Y TE BB IR A e LT . A AR 9. 2001, 27(2) 24
—7.

RELAG 5 B SC, Je ¥, 45, HE 9 3l X /N 22 32 0 R o 4
BRI LT ], SN RO B 2, 2006, 34 (2) : 92 —
93.

SR, AP BRIR A L N SO R A
BOAR T Hi g B R O ok 5 40 M L] A 9 Ok B 2 4R
2000,49(2) ;107 —112.

TABL IR = REE S 11 AR BU/NE RN A
KRBT ) 25 4 e [T ], 0 R RO B 4%, 2011, 40(5)
108—110.

fAf 3025, R B AL KU LLEE 5. /NZE e b 45 A P ok
458 5 L] W R A2, 2001,30(10) : 19 —21.
JRVEE I B b2 VAL R FH R X S 4 A OV
BN PSR U R R UM ) ). b Ak 2E . 2015, 31
(19):154—158.

BB =, REE S 1L AR FUNE RN A
By e e i B 25 e L], 0 A B4, 2011,40(5)
108—110.

FER, 5B K o8, 2. 7 A T Ak A o R
SR P SE LT A R4, 2018,44(3) : 190—196.
TR X A O B . R AR R A I e b X
W BEE A LT ], B A2, 2011,28(10) : 1796 —
1800.

Siebold M, Von Tiedemann A. Potential effects of global
warming on oilseed rape pathogens in Northern Germany
[J]. Fungal Ecology,2012,5(1):62—72.

JAHN M, KLUGE E, ENZIAN 8. Influence of Climate
Diversity On Fungal Diseases On Field Crops-Evaluation
of Long-Term Monitoring Data[ J]. Aspects of Applied
Biology (United Kingdom) 1996, (45) ;247 —252.

JE 75 L AR AR AT B /N R AT /Y R M (D], b
50 E O R A, 2017,

SR R ALL AR AR /NFE R A AR A TR B B 3 25 TR
W], AR R FEEMR2017,26(1) . 141— 148,

XUH k& B S A 45 A A Ko A T A R
6L (0 Bl 25 W0 00 9 (0. Al 0 5 B 2 415 2016, 46 (1)
112—118.

7 BB WA R 09 A . % 2012 4F 3R [ 4 A2 XD
22 RS TR R X oL B R PR e L) ). A AR 2015,
41(1):150—153.

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

Ward S V, Manners ] G. Environmental effects on the
quantity and viability of conidia produced by Erysiphe
graminis[ ] . Transactions of the British Mycological So-
ciety,1974,62(1):119—128,

AR, 2 L AR L SR B R L XN R R TR AT R
BETRASE AL [, T 5 4t XMk B 5%, 2008, 26 (3) : 80 —
85.

EEHE N B R QLR A BT LT . A B
#2,1992(2) ;131 —136.

AR UL . () A PR X AN R 0P A /N2 R B R
KRS LT F AR, 2010(7) : 86 —88.

Friedrich S. Modeling infection probability of powdery
mildew in winter-wheat by meteorological —input varia-
bles[ M]. 1995:102,354— 365.

MR AT AR I, S B X O R
FH () A A B Hosg ma RO R WE 52 [0 ). 79 ma AR b 4 4%
2018,31(1):94—98.

Carver T L W,Carr A J H. Some Effects of Host Resist-
ance On the Development of Oat Mildew. [J]. Annals of
Applied Biology,1980.,94(2) :290—293.

Okon S M, Ociepa T. Virulence Structure of the Blumeria
Graminis Dc. F. Sp. Avenae Populations Occurring in Po-
land Across 2010-2013 [J]. European Journal of Plant
Pathology,2017,149(3) ;711 —718.

PNEIE , THEE 55, 75 30 S 5. 2 A8 M 1R 0 a4
FE R BOF 1IN E LT ], A PR 2 4. 2017, 44 (4) 1 617 —
622.

RECR KA SR TR K S b DRI B R A B D
ey o FREYE R 2017,15(3):1084—1089.
JE O B, T AT, 4. BN R 0 R T B R T R
FpirEsee ()] Rl K4 %4k, 2018,49(12): 9 —
17.

FeHEE RO SRR L S AR A6/ E AR R 2R
P % L b 3ol S I A M LD ). T e Al A 2, 2015, 44(3)
77—82.

FE Wk, R AL FE X /INEE R T T R 45 4 35t 1% 22 R 1 Rt
97 i o 00 9 R BT ZE (D . TR BH « 2k B AR K 2%, 2016.
(ST R8I Ny AN i DINE R 58 s NI Ra e AN
BRI S AT L], ALy B 2, 2018(16) : 35— 40.

F I AN R BB R %8 000 B LA A 5 e B L 4
WrFE LD AT WLk 2, 2016,

2297 ZE ML (i K 35 L 25, UV-B 48 45 8% o XAl - 5 T8
AR FR AR m KU [T, AE 2R B4 . 2015, 51
(10):1557—1566.



38 GRASSLAND AND TURF(2019) Vol. 39 No. 4

(501 ZRIvk. Mt 44 e v 1 JC 3 ik R 23 A7 B /K A it A 47 9 A R L P 8 5 ST LT AR 22 4. 2017, 43 (6)
PE B ) T 4 4 5 [ DL iR AR ROk R A 2014, 795—810.
(51] Bt /N gF - A B . 45 7K 3 00 1 A% 0 b Jo 8 9

Effect of planting area environment on resistance
to powdery mildew in oats germplasm

SUN Hao-yang,ZHAO Gui-qin,CHAI Ji-kuan,ZENG Liang,JIAO Run-an,
JIN Xiao-wen, GONG Wen-long,LLI Rong

(Key Laboratory of Grassland Ecology System ,Ministry of Education ,Sino-U. S. Centers for Grazing
Land Ecosystem Sustainability ,College of Pratacultural Science ,Gansu
Agricultural University ,Lanzhou 730070 ,China)

Abstract: The resistance of 28 oat materials were assessed and evaluated based on the relative disease resist-
ance index with the method of naturally infection were used to explore the effect of planting area environment on
resistance to powdery mildew in oat germplasm. The HuaJialing town of Dingxi city in Semiarid area and forage
experimental station in Gansu agricultural university of Lanzhou city were selected as double shades areas of
Gansu Province. The results showed that among the 28 materials in two planting area, the resistance of 4641 and
99AS207 in the two pilots showed little change and highly resistance. 4607, Rigdon, DA92-3F4, Qingyongjiu-
252,Qingyongjiu-9 and Qingyongjiu-98 were all showed stable medium resistance to the powdery mildew in two
pilots,and other materials was unstable. But 4628, Galileo and Qingyongjiu-307 in the pasture station showed
high resistance to powdery mildew, high performance in HuaJialing and 709, Qingyongjiu-316, Qingyongji-49
planted in the pasture station showed high-sensation to powdery mildew, high resistance in HuaJialing. The rela-
tive disease resistance index of 4628 was the greatest change among all the tested materials,0 and 0. 92 at Hua-
jialing and Forage Station respectively. These results illustrated that planting area environments had a signifi-
cant impact on the resistance to powdery mildew in oats, the average severity of the oat material planted in the
pasture station is higher than that planted in the Hua Jialing.

Key words: planting area environment;oat germplasm;adult stage;powdery mildew resistance



