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1 PEAE EH0MF81-8 FERORKETER EH .15 S/
Table 1 Results of seedling and adult plant tests of Little White Winter,
Fuzhuang 30 and Fr81-8 in different years(Race 15)

k¥ 2 £ f Year

H ﬂ 1989~1990 1990~1991 1991~1992 1992~1993

Material s A s A s A s A
/NHA %K Little White Winter 0 0 0 0 0 0 0
Fi 30 Fuzhuang 30 0 0 0 0 0 0
Fr81-8 0 0 0 0 0 0 0 0

CUSTHEME ELE R, ‘AT BRNS TSR, “S”=S8eedling response, “A”=Adult plant response.

B 75 & UL NSR-1 XU 21 4~ NSR-1 B4k R 8k, LI/ &, 51 30 f1
Fr81-8 A, RIHTHRZ, BE=ZEF M. SR EERRE 8K, FEWEF,
BRHREGERER, AR FTEZSEBEHTHNRRELEE. &%Hm F, R4 &K
BT R TR,

ARFETRENHERAKELZNERSERBE S RME FE, FLF 9~11 8
M H ERBR M 548 2 MR EE 4~5 cm B4 8, 7 Carnoy REI EW P EE, 24 h FHEA
TONTENE, T O~4CTRE. GRE, A FERLLE, EBHE TR D 1 300, 47
¥ BR A0 Y 43 3AE P L BUAE X 2 I B R B S SR A S e AR R BRI B S Bk,

BEHPITUREL EREAFTEHT. C8BFES X 0,1,2,3,4 LHE,

2 BREHH

2.1 AAERGHEABG LKA Bk NSR-1,/ NELAFE, K NSR-1//h AL ER
NSR-1 B R//NALEF, KA F, R AWM 15 S/ MERERESRIRE 2,3 AE 2
AL, BARNSR-1X 155 /N R AT E, PAKXFERAT I AEPANSR-1//MELER

F2 WHENSR-1/hBLEHN21 MNSR-1 2GR /NELEF, £NAKE 15 S/ BHRMFRE
Table 2 Responses of the F,’s of NSR-1/Little White Winter and

21 monosomics/LWW to powdery mildew race 15

W ON EEHBY BRR A o on  BERX R YR 4 A
No. of pts Distribution of responses No. of pts  Distribution of responses
Material tested 5 ] P 3 : Material tested 5 N . 3 "
Wk NSR-1 20 20 Kk 3B//hH 7 7
UNEES 3 17 17 ik 4B/ H 4 4
Wbk NSR-1//h (I 15 15 BHSB/NE 9 9
ik 1A//hE 8 5 2 1° Bk 6B//NE 4 4
ik 2A//NE 17 17 Bk 7B/ /NG 8 8
Bk 3A//hA 5 5 ¥k 1D//hE 6 5 1
Bk 4A//NH 7 7 Bk oD/ /IH 13 12 1
Bk 5A//hB 20 1* 17 2 | Btk 3D//hE 2 2
Bk 6A//MH 10 10 Bk 4D/ /pH 3 3
Bk TA/NH 6 6 Bk sp//hH 25 20 4
Bk 1B//MH 5 5 Bk 6D//MY 8 8
B4k 2B/ 12 10 2 | ®kD/AE 7 7

* AEE N4 iB & Probably mixture
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21 N NSR-1 Bk R//NEXFEHEGH, HE NSR-1 B4k 1A//NFAFEF, RRIA ST, Htb
20 MM A F RYRIABR., W/ NELENTENRERFE S, 1A ZEEE 0Tk
LT 1A Befafk b,

MF 3 AT, Bk NSR-1//hNEHA %5 20 & NSR-1 kR //NEAKXEHE F. . X 155
/NP BB B B B A R AR LR R B AR LT 7E 1,2 R2Z(E). FH RIS R4
RSB RKEEEL: 3, RERE 1A/ NALFENSBRAKAKRS 1 : 3. AN
AEROMFERBRESE, TEHAT 1A ek E, 5F, RERER. HBREK1A//E
REHDELERFE 97 : 3, FRAEFFE—SHE.

%3 T NSR-1 7021 4 NSR-1 R E5/DOLERE F, AREXMNORE 15 SEE/ TSRS B 6

Table 3 Segregation of the responses of the F, individuals of
NSR-1/LWW and 21 monosomics/LWW to powdery mildew race 15

— Wempeny  HEARBRENKKI 6 wmw@- ;mmu;@ . Pl
Material No. of pts  Destribution of responses O. ratio E. ratio X , P- value
tested 0 1 2 3 4 R : S R :+ S

W NSR-1//ME 115 30 1 5 50 29 31 84 1 3 0.143 0.25 ~0.50
Bk 1A//hA 111 39 42 20 4 6 81 30 97 3 212.028 BN

¥k 2A//hE 106 28 0 3 49 26 28 78 1 :+ 3  0.015 0. 75~0. 09
Bk 3A//hH 97 24 0 3 40 30 24 73 1 : 3 0. 004 0.90~0. 95
ik 4A//NE 106 28 0 14 46 18 28 78 1+ 3 0015 0. 75~0. 90
Bk 5A//NA 97 28 1 25 36 7 29 68 1+ 3 0. 993 0. 25~0. 50
Bk 6A//NE 103 26 5 8 20 44 31 72 1 : 3 1.168 0. 25~0. 50
Bk 7A//hH 114 28 1 30 12 43 29 86 1 ¢+ 3 0 N

Bk 1B//NA 114 28 2 28 30 26 30 84 1 : 3 0. 047 0.75~0. 90
Bk 9B//NH 112 25 1 9 14 63 26 85 1+ 3 0.107 0.50~0.75
Kk 3B//NH 111 22 1 20 20 48 23 88 1 + 3 0. 868 0. 25~0. 50
Bk 4B//NE 117 29 3 11 24 50 32 85 1 = 3 0.231 0.50~0.75
Bk 5B//ME 115 25 0 0 45 45 25 90 1 3 0. 489 0. 25~0. 50
Bk 6B//NH 122 26 0 12 22 62 26 96 1 + 3 0. 699 0. 25~0. 50
ik 7B//hE 109 30 2 13 41 23 32 77 1 + 3 0.884 0. 25~0. 50
Bk 1D//hA 108 32 2 8 30 36 34 74 1+ 3 2. 087 0.10~0, 25
#ik 2D//hg 107 29 2 7 22 47 31 71 1 + 3 0.701 0. 25~0. 50
¥k 3D//ME 101 24 10 15 11 41 34 67 1 ¢+ 3 3.595 0.05~0.10
Bk 4D//NE 111 26 9 31 17 28 35 76 1 ¢+ 3 2.189 0.10~0. 25
Bk s5D//pH 112 29 11 16 22 34 40 72 1+ 3 6.297 0.01~0, 03
Bk 6D//NE 105 30 9 10 17 39 39 66 1 + 3 7.623  0.005~0.01
Bk 7D//hE 109 24 11 17 22 35 35 74 1 : 3 2.572 0.10~0. 25

* “R”:O""’l 9,(,“5";2~4?&

X20.05,1=3. 84, Bk 1A//NAKRFEF, Bl 97+ 31 X2 (N 212. 028, REFE97:3
RIPRHE LB .
2.2 FH30KaHEEGEESI Bk NSR-1, 54 30, Wik NSR-1/54 30 & 21 4
NSR-1 BfEZ/FH 30 HEHMF, X F, AKX BEHE 15 S/ARHMHTER T ALK 4,5. A
K 4 AW, W4k NSR-1 &/, O 30 Bifi, FEXU& NSR-1/5 4k 30 #1 21 4~ NSR-1 Hik %/
FA 30446, HF NSR-1 Bk 4D/FH 30 M F, A G MR EEHHME, HAEXT 15
SN RIBRS. AR 30 My R L, PURER TTREAL T 4D Rtk b,
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# 4 Wik NSR-1/H it 30 §0 21 4 NSR-1 4R /H i 30 F, KM OBWH 15 SER/DIHRAERE
Table 4 Responses of the F,’s of NSR-1/Fuzhuang 30 and 21 monosomics/F. 30

to powdery mildew race 15

oM B e -4 X kit oK %5 EBRE BYR RS
) No. of pts  Distribution of responses ) No. of pts  Distribution of responses
Material tested 5 1 P 3 1 Material tested o 1 p 3 .
Wk NSR-1 21 21 ik 3B/H 1 11
g4t 30 18 18 Bk 4B/H 14 14
Wik NSR-1/58 25 25 Wik sB/E 17 14 3
Bk 1A/R 20 17 3 | Bk 6B/KE 25 2 19 4
BIKIA/R 20 19 1 Mk 7B/H 12 12
Bk 3A/H 21 21 BiD/E 14 10 4
BIK4A/E 18 1* 17 ik 2D/H 19 17 2
BiKSA/H 18 18 ik 3D/8R 30 30
Bk 6A/H 23 20 3 [ $B4&4D/E 16 6 4 6
Bk 7A/H 15 1* 14 BiksD/E 27 20 7
Bk 1B/H 13 13 Bk 6D/XE 13 ) 13
ik 2B/&H 28 25 3 |mk7D/E 19 19

‘TR N FIR Probably mixture

# 5 ik NSR-1#121 4 NSR-1 BERSEH 30 ZUBEABEN NN 15 SEF/NPHTSRS B 6

Table 5 Segregation of the responses of the F; individuals of
NSR-1/F. 30 and 21 monosomics/F. 30 to powdery mildew race 15

sehy BREERUNKEAT mmwp L6

2 ) s , il P
Material No. of pts  Distribution of responses  O. ratio E. ratio x? P- value
tested 0 1 2 3 4 R : § R :+ §

Wik NSR-1/8 102 26 0 2 71 3 26 76 1 3 0 L 9N
BK1A/K 98 28 0 5 60 5 28 70 1 3 0. 489 0.25~0. 50
Bk 2A/H 114 26 0 10 63 15 26 88 1 = 3 0.187 0.50~0. 75
Mk 3A/K 117 34 0 4 68 11 34 83 1 3 0. 824 0. 25~0. 50
ik 4A/H 115 32 1 14 64 4 33 82 1 3 0. 652 0.25~0. 50
BikS5A/R 107 26 0 3 68 10 26 81 1 3 0.024 0.75~0. 90
Bk 6A/H 108 30 0 4 74 O 30 78 1 3 0.083 0.50~0.75
Bk IA/R 106 23 0 4 70 9 23 83 1 3 0. 453 0.50
ik 1B/& 103 26 0 11 61 © 26 77 1 3 0. 003 Bx
Bk 2B/H 95 26 0 3 63 3 26 69 1 3 0.172 0.50~0.75
Mk 3B/E 96 30 0 9 52 5 30 66 1 3 1. 680 0.10~90. 25
¥k 4B/H 101 27 1 5 64 4 28 73 1 3 0. 267 0.50~0.75
¥k 5B/XH 97 23 1 10 52 11 24 73 1 3 0. 004 K
ik 6B/ K 95 19 0 16 59 1 19 76 1 3 0.015 0. 25~0.50
ik 7B/ ¥ 98 28 0 11 52 7 28 70 1 3 0. 489 0. 25~0. 50
Bk I1D/8E 107 26 0 5 71 5 26 81 1 3 0. 003 Bk
Bk 2D/H 109 30 0 0 71 8 30 79 1 1+ 3 0.248 0. 50~0. 75
Bk 3D/HE 99 22 1 14 59 4 23 76 1 : 3 0. 084 0. 25~0. 05
Btk 4D/ 91 54 28 1 1 7 82 9 97 + 3 12.572 BLER/N
Bk sD/KE 94 18 2 24 50 0 20 74 1 : 3 0.511 0.25~0.50
K 6D/K 98 28 0 47 21 2 28 70 1 3 0. 489 0.25~0. 50
Bk D/ 100 26 0 17 57 O 26 74 1 3 0.013 0.90~0. 95

*“R”.0~1%4,“S”:2~4 4 X?20.05,1=3. 84
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M 5 7] L, Xk NSR-1/5H: 30 &5 20 A~ NSR-1 B4k /5 M 30 & F., % 15 5/hfh
RS RRIRTE 1,2 RZ AL, PR E AN 1 3, AR H: 30 TR b e
HEERE, Bk 4D/ 30 A BB KKME 1 3 T 97 ¢ 3, WA HIUREE &
fF 4D Pefatk B, 5 F, GRMHEF. EHABRSBHATRAFKFE 97 ¢ 3 WIRERH, REH
it —H BT,

¥k AD/S 4 30 F, Bk 97:3 B9 X*MEH 12. 572, REFE 97:3 WIRHE LA,

2.3 Fr81-8 i g KB ¥4k 4 Wk NSR-1,Fr81-8, X {& NSR-1/Fr81-8 & NSR-1
HRR/Fr81-8 § Fi f F, R EME 15 S/ R FIE R 27 N3 6,7. A& 6 AT L, M
#& NSR-1 X} 15 B/ g %, Fr81-8 RIE L. =W 4&k NSR-1/Fr81-8 & NSR-1 ik %R/
Fr81-8 A& —HERAEH. Y Frel-8 Mty BASs&  HIRER M REE I E R
B F, 55 e EeE .

#® 6 Wik NSR-1/Fr81-8 #1 21 4* NSR-1 {6 R /Fr81-8 F, R X 0¥ # 15 S/h R R E
Table 6 Responses of the F;’s of NSR-1/Fr81-8 and 21 monosonics/Fr81-8 to powdery mildew race 15

"R EEHRY BRAS A o N P34 34 BRALGT
No. of pts Distribution of responses No. of pts  Distribution of responses
Material tested 0 1 2 3 . Material tested o 1 2 3 1
W& NSR-1 18 18 H4K 3B/Fr 12 12
Fr81-8 19 19 Hi{k 4B/Fr 9 9
A4k NSR-1/Fr 20 20 ¥k 5B/Fr 6 6
Bk 1A/Fr 4 4 ik 6B/Fr 5 5
Wik 2A/Fr 3 3 ik 7B/Fr 2 2
Bk 3A/Fr 5 5 Bk 1D/Fr 4 4
Bk 4A/Fr 6 6 1K 2D/Fr 8 8
Bk 5A/Fr 4 4 Hik 3D/Fr 2 2
Hik 6A/Fr 5 5 Bk 4D/Fr 6 6
Bk 7A/Fr 7 7 Kk 5D/Fr 9 9
B4k 1B/Fr 9 9 ik 6D/Fr 12 12
HiK 2B/Fr 10 10 Hik 7D/Fr 11 11

MF 7 5[ I, X4k NSR-1/Fr81-8 5 20/~ NSR-1 #{k & /Fr81-8 & F,, %} 15 B/ fh
MBS RKHE 2,3 RZE., BRI HURA M, ol WX {4 NSR-1/Fr81-8 & 20 4~ NSR-1
ik /Fr81-8 AA F, R ITB BEHAHFE 3+ 1, HF 2A B4R /Fr81-8 A5 F, RITAE
BB KHARE 3 1L, BERS 97« SHIRES B LA, KA EAARBERAMT 2A
Ly HEBHBRE.

Btk 2A/Fr81-8 F, BEth$r 97 : 3 A ERETE.

3 it

O/NEa¥rRRRBERBM RIS, — R 2,3 K26, BI¥ 0~2 Z R AR, 3
~4 BRFRGA, AN TR IREQ T B TURRR SRR, A F, B0
PRSI PTFEASE, ETHREBEZ UM 4 RATBE 3R BUIRSHFE
MM EREE.
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®|7 Wk NSR-17021 4 NSR-1 RS Fr81-8 X F, R WH 15 SEB DR ASEILH
Table 7 Segregation of the F, indeviduals of NSR-1/Fr81-8 and 21

monosomics/Fr §1-8 to powdery mildew race 15

Skl HBRERPUNKHESN wmws- W L )

2 . . Ll P
) No. of pts  Distribution of responses 0. ratio E. ratio

Material tested o 1 2 3 a R+ S R S X2 P- value
P NSR-1/Fr 115 83 0 0 2 30 83 : 32 3 1 0. 351 0.50~0.75
HK1A/Fr 119 53 22 15 2 27 90 29 3 1 0. 003 Hx
Hik 2A/Fr 108 98 6 0 1 3 104 = 4 97 = 3 0. 022 N
Btk 3A/Fr 118 68 12 5 3 30 8 : 33 3 5 1 0.407 0.50~0. 75
Bk 4A/Fr 116 56 33 0 27 O 89 &+ 27 3 + 1 0.103 0.50
Ktk 5A/Fr 86 60 3 1 1 21 64 1 22 3 0+ 1 0 %X
Bk 6A/Fr 102 38 28 7 0O 2973 + 29 3 0+ 1 0.471 0.25~0.50
Bk 7A/Fr 105 80 0 0 2 23 80 1+ 25 3 ¢+ 1 0. 029 0. 90
#k 1B/Fr 100 61 10 2 7 20 73 0+ 27 3+ 1 0.121 0.50~0.75
ik 2B/Fr 105 73 4 3 2 23 80 : 25 3 0+ 1 0.029  0.75~0.90
ik 3B/Fr 95 52 9 0 25 70 ¢ 25 3 1 0. 031 0.75~0.90
B ik 4B/Fr 92 36 23 9 11 13 68 24 3 1 0.014 0. 90~0. 95
H{k 5B/Fr 94 4 24 0 2 24 68 ¢ 26 3 1 0.227 0.50~0.75
Ktk 6B/Fr 108 7 1 0 2 27 79 :+ 29 3 1 1.111 0.50~0.75
¥k 7B/Fr 77 54 1 1 0 21 56+ 21 3 1 0.181 0.50~0.75
H4& 1D/Fr 108 69 8 4 2 25 81 : 27 3 1 0.012 H®x
Hfk 2D/Fr 110 77 8 0 19 6 8 = 25 3 1 0.194 0.50~0.75
Btk 3D/Fr 105 67 5 10 3 20 82 = 23 3 1 0. 384 0.50~0.75
¥4k 4D/Fr 106 68 10 6 7 15 84 22 3 1 0. 805 0.25~0.75
B4k 5D/Fr 90 37 30 2 18 3 69 :+ 21 3 1 0. 059 0.75~40. 90
Kk 6D/Fr 108 45 33 0 4 26 78 ¢ 30 3 1 0. 309 0.50~0.75
#k 7D/Fr 101 49 16 7 0 29 72+ 29 3 ¢+ 1 0.558 0.25~0.75

"“R7:0~24,"“S”.3~4 & X%0.05,1=3.48

@/PEAFEMEM 30 EHAEMN BREMXEBREHASG ELF, MIF, RER—8. BX
RASHIBOBELFARTFE 97« 3, RIKE AT RES BT R R A+ 2074, BB
H B SRR BEF, RBRREAKREE. XML RAXN 1: 3 EE
AR (EXPURB IR 97 + 3 WA BB EAMRK T, BAE X HEKH ., B, RITAH
IABKRER/PAXEMD BERR/ AL 0AGHF. ROFEFABRLFS 97 3,2 At
B ENEHNBRE XIHTHBERAER2BEEFLF. RWEELSR. MRKRH 1A Bk
EfAD B R RRBHEKER,

CRBEREZH,  NALXEHMORERN T 1A Bk b 54 30 ML T 4D Rfafk
. NE% Pm EEMSE LT 1A B fk EFH Pm3 1 Pml7, NREIERELEES
RE, &% Pm3a,3b,3c FRMBIREZEHIR 15 5/ R 3 KL LB, Pml7 #HH 1-
2R, M/NBAEHH—ERI 0L, W CH Pm EEPEAE—MITF 4D Fefatk £,
B, /MELAFMELE 30 FFERERARER Y FTEEAFH Pm #£H,

RRERBEH FRl- s WEHNAMBEEAMT 2A ootk £, H Fr81- 8 X &F
VPMMIfL % , B BT & 31 B R T K B /N E /) Pmab EH .
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@RMRF YN DAL EHRERER K —X BHEEFEER ., AFEE A IH—
MEREEER. FERERSEAFBESER .

EREARMEORERBEERMNUE, LER/DELE T 30 FERMEE R
RS AL AR E .
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Determination of the Chromosome Locations of
the Mildew Resistance Genes of Three Winter
Wheat Varieties (Lines) with Monosomic Analysis

Li Wensheng Tang Borang Shen Kequan Xia Xianchun Yang Zuomin
(College of Plant Science and Technology, CAU, Beijing 100094)

Abstract: The chromosome locations of the mildew resistance genes of 3 winter wheat varieties
(lines) were studied with monosomic analysis. The results indicated that the mildew resistance of Little
White Winter and Fuzhuang 30 were conferred each by a recessive mildew resistance gene located on chro-
mosomes 1A and 4D respectively. Since neither the seedling reaction of Pm3, nor that of Pm17, both lo-
cated on chromosome 1A, were as resistant as that of Little White Winter; and since none of the known
Pm genes were located on chromosome 4D, the recessive mildew resistannce genes of Little White Winter
and Fuzhuang 30 were suggested to be new Pm genes. The mildew resistance gene of Fr81-8 was found lo-
cated on chromosome 2A. This chromosome location , together with the pedigree that involves VPMM,
indicated that the dominant mildew resistance gene carried by Fr81-8 is presumably Pm 4b. The reason of
the deviation from the standard segregating ratio of the critical combinations, 97 + 3, was also discussed.

Key words: wheat; powdery mildew; monosomic analysis; Pm gene; diversification of sources of

resistance



