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Comparison of Resistance to Powdery Mildew between
Wild Barley (Hordeum spontaneum C. Koch)
and the Local Cultivars

Toshinori FukuvaMa, Hideo HETA, Kazuhiro SATO
and Kazuyoshi TAKEDA

A total of 162 strains of wild barley, Hordeum spontaneum C. Koch
originating from Iran, Iraq, Turkey and Central Asia, were tested for
resistance to powdery mildew. Then, the variation of resistance was
compared with that of 145 local varieties of cultivated barley (Hordeum
vulgare L.) originating from the same region of the wild barley collection.
Ten different isolates of the parasite with Japanese origin were separately
inoculated onto the first leaves of the host plants. The infection types were
classified into the following : i, immunelike ; R, highly resistant ; M, moder-
ately resistant ; and S, highly susceptible.

Resistant strains with i, R or M infection type were more frequent
among wild barleys as compared with the cultivated forms. It is noteworthy
that among these three resistant reactions, the M type was most frequent
in the wild barley. To compare the degree of resistance to a total of 10
isolates, the resistance score was calculated in each of the wild and culti-
vated strains as the following: Scores 1, 2, 3 and 4 were given to the
infection types of i, R, M and S, respectively, and the mean score for 10
isolates was calculated. Wild barley showed significantly low resistance
scores as compared with those of cultivated barley. This was also con-
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firmed by the cluster analysis; the cluster with more resistance to 10
isolates consisted of many strains of wild barley.

Next, the resistance of wild barley was characterized by their broader
effective ranges to different isolates. According to the x? test for indepen-
dence of reactions to two different isolates, the resistant factor(s) involved
in wild barley was confirmed to be rather non-specific to the parasite.

It was concluded that H. spontaneum may be useful genetic resources

for the breeding of resistance to powdery mildew as well as local varieties.

Key words : Hordeum spontaneum, Barley, Powdery mildew,
Resistance

#

3 AT (Erysiphe graminis DC. ex Merat f. sp. hordei Em. Marchal) 1338854 74 4
X (Hordeum vulgare L.) DEEIRETH ), MWREMTEOREIBESN TS, A
R 25 L AR FRIIERESEOFTR TH 5. ToEIMHEFRE LT, I
TIZ R Sk 2 i & L CL3DBIEFREIC 240G F A REE N TEB Y (Jorgensen 1992),
M SEFRO OB ENTHS, LaerL, Zs DEREEEEETIHRREEOR
Fiort L CRERNTH D, WEMBETFOERICL ) BRI N SELS S TH HBH L\,
B iz, 29 LRHRICHERN TEELEREEE T2 AE L 2 GEERIC B W T3 RS
Ptk 2 KB 2 SHOMEEEFOERASHE SN AR E LT, 206 2 RIEDBETE
SfatEnd b 2 & LSRR LT v B (Jorgensen 1992), % 2 TRIEMED H 5 P FE L
HRT 572002, BRI IFRIL BBEREOFH, BB EEFOER, HoH0
BB HET 2 VO S RGEOFR L EVREINTE 2, LarL, BESEHMTC
DN FOBIETES & OB, ESMEE T OERIC OV TULEIE T OEGHDITHE,
% 72 SR OV TS EE F LA OB TR E BE I L 2 HEEETRRTH 5
VB Y, FOFERMUCIZE DMESIRIN T 5.

BT A Ry L ¢, MR R RT O TSR BEL TWw B 8L A 4 X D Hor-
deum spontanewm C. Koch (3IEH & ORMH N ILELOBREZETE TV DI Eh 5,
it T s L TEHEN T3 (Nevo1992), TN T2, A AT T MZHET S
H. spontaneum % lax LT, 09 & A IRCHT 2\ DV TS TERLRIZT
DELEA 502 2T 5 72 (Fischbeck et al. 1976, Moseman and Craddock 1976,
Moseman ef al. 1983), L& L7%hih, ZH b0 ERLBEEFHPREBOBREFE DL
B0 IzOoWTE, WL TRV, RIFE TR 2, 5 BEAS N H
spontaneum FHB L UF NS LI L HiA HBEAIN ARG SROBUK L HMET 5
I XD ko O ORI S R L, H. spontanewm DIEPIMEBRRM & L TOTRENEE
KRt L 72,
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9 EAZHRETEOREICHAL 2R, L6 EDEEME Table 112387, A
spontaneum (LLF, BPARE L WR) I AF162RH T, b, IHYEHENL DT, K
o hth A LRI CIRIREN 2 LD TH S, —H, ) EAZRIIHT 5 G % B AR
EWET 2720, 1EIEE Ut L BA I N A4S ERE R AR L 72, s nEPE
FE & A0 RHE B LR RE R IR TSR DR RRTH 5.

Table 1. Materials tested and their geographical origins

Number of strains

Origin
H. spontaneum H. vulgare

Afghanistan 17 18
Cyprus 2 0
Iran 11 36
fraq 67 4
Jordan 1 0
N. India & Pakistan 2 33
Russia 49 29
Syria 1 5
Turkey 7 20
Unknown 5 0
Total 162 145

BpAeAEE 1 REEL0KL, FERFEIZSKIZMEFL, BHMA (50<35x10cm) (- BFATEIZ205%
B, A0 RFE A0 RH & il L C PRl s CEL 72,

BB, HFEWAICIRFRESHET L2010, EROI0FEKICERMEZ RS 2w TRE
148% 1% 3 ~ 5 BIASAE L 72, BEMEICIZE 1 A ELBH L 2RO b b ) KA W
BHORT2R)0id, Berzdkiz0BE T, 2o 3HKRIEHANEEL —2ATH D
H1, hdB Lw*h9 (HiE-5HE 1954) TH 5. fuod 7 litkiz, £ 0 EWEROKEE THEHK
PrRFANDL72HIC, Bl hE BADOHM H14% NARIC ML, £ DHFERKH, SERICH
B T84T » TIBLN2L DT, PUTHS-1~S-TX M3, ok, H14ZHEED 5 dn
2 AT 2 3P & BRI RIGA 9L 34 CGEOE A TH 5 (FiH, RERXR).

BREEOMEHIAKRBRE T CI8~21CICHBE N4 7 AR ICHAL TRADMHE LTS,
WI0HBICE 1 OWRMRT L - TRD 4 RUZFEL 72,

1) i BUS SREissE. B e (ROt wv,

2) REG . SN, BE24L 205 BEREERL LW,

3) MEJE  'BESERME. WARERT22BEET 20, BHSEREZMH.

4) SEIS ; wmtt, BELHA L LZBRORTFEERL, BHRSEMEEL TV,

2 UG OBERE RER T 19854 1 W I At R Rt e R (Bl RIRAE R 7eAT) MbRsE
RETHEML 72,

BER10BE RS IRIC N BB ORRE 2 BT S R L DM THE T 272612, 4D
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By i, R, MBLUSIZ#hFNL, 2, 3BLWM4n2a7—%52, 108Kk
HINLDA AT —DFHEEZRRBICEHR L 72, b, RN TEIKIC L > TR 5By
AR IR TIE, FRNLDFHD R 2T —%HCTEHMEA 27— %KD 7,

F72, WM LERED ) & A ZRIEIMEORES, b RIS W2 1080 IR
DER DI, BHEa—7) FEEEY AW TFEETI 72— &4Th - 72, 5HE
1213 SAS ¥ 257 41 ) — 26.07UNIX fli & Al 72,

- R

BPAEFE R OERME DS Z NENOWHRICH L ORL 2 4 ARG (i, R, MRUS) o
% Table 2 (2R, BHAEM CIIBBORD S e v i FUGO BB HRIC & - T3.1
%0 514.2% F TERL, Wtk H1& S-2128 L TX10% UL ERHAT | OGS &2RL 72, —
i, FERMETIZ0.7%2 527 6% DEREIEDH LN, & ITHR S-2 & S-3 THEb - 72, MifE
R 5 &, Bk L 210 7T Rk CHAERDO 2 EREL D b 1 RS2 R T RED

Table 2. Frequencies of 4 different reactions of H. spontaneum and H. vuligare
to infection with 10 isolates of E. graminis hordei

Infection type

Isolate W or C*

i R M S Mixed* *
H1 w 12.4% 32.7% 34.6% 16.7% 3.7%
C 9.7 26.9 22.1 40.0 1.4
h4 w 6.8 17.9 35.8 358 3.7
C 2.8 11.7 37.2 476 0.7
h9 W 4.3 18.5 54.9 16.7 5.6
C 0.7 17.9 26.2 54.5 0.7
S-1 \ 5.6 29.6 51.2 11.1 2.5
C 13.8 20.0 38.6 26.9 0.7
S-2 W 14.2 315 444 8.0 1.9
C 27.6 20.7 37.2 12.4 2.1
S-3 w 8.6 21.6 37.0 17.9 14.8
C 26.2 10.3 25.5 33.1 4.8
S-4 W 3.1 124 53.7 28.4 2.5
C 1.4 6.9 68.3 20.7 2.8
S-5 W 49 111 25.3 204 38.3
C 2.8 438 31.0 60.7 0.7
S-6 W 6.2 2.5 24.1 54.9 12.4
C 4.1 6.9 11.7 74.5 2.8
S-7 W 5.6 74 37.7 444 4.9
C 41 0.7 31.7 58.6 4.8
Average W 7.2 18.5 39.9 25.4 9.0
C 9.3 12.7 32.9 429 2.2

* W and C refer to H. spontaneum and H. vulgare, respectively
* * : Strains showing different infection types within a line
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HAE -7, DEIC, REBICOWTADLE, FEREII2.5%7 532.7%NDERZIRL,
Btk HL, S-1BLUS-2 CHE G -2, TERETIH0.7%H 526.9%NDEEIF A LN
72, WiFERICHEST 2 10K 9 Wk THEBO A FERE L) L RIUEE T REDH
BB -T2, WEETRETH AMEIGIC DWW TA DL X, BAEMII24.1%5 554.9% DHE
RRL DI LT, REIZ1L.7%2 568.3% ThHh - 72, ZO%HED, 108KS, 7HHKk
CTEHEBOHVREEN G - 72, —F, SKIGIZDOWTIE, Bk S-2ic20»wTHAEANEN
28.4% &, TEFFE (20.7%) £ DL HL, B O IWKRTIZAERED HHHEL S - 72,

PLEkESR A o, BB RMEIC T, SERERIC A L TR, & <o BRI
PFRTRHEDLNZ EHH B,

B, FpERE, fERE X LI, KIS L o TS AT B B UL ERR TSR (RRM) &
AN, TR CIRERIC LY, 1.9%5 538 3% DIRRMAHEL, 1 R_#HH ) OFE
BHRBATOER L fERFED 245 ThH -2 2 2 HEL TLH, B IORMEDOEE IZ1EKRE

(0.7~4.8%) I2H~NTED» - 12,

D EZ, BERI0EHRO TN TS AT 2 FE0 2 SEPTIE DR % B A FE & 7ERFE D HEHTIE X
a7 —OFERMETHE L7z, Fig. LicWs2k ki, BAEBOHIFHZ 3T —D/hE
FHHE C, LRI T AIEMEORENE W LS, A 3T — D FHEIR B ARED
2.9, EHRMEH3.1THY, ZNHEF0.1BKETHETH > 72, F72, Table 3 IZIFEFARE L
EXRFEDIESME A 2 7 —DOFHME % IR L2, 47>, 477, bLanirdfaf
DRUBD B HFE & 2\ IZ RIHIEOLERFEIC AT, WL 22T —2h& <, DR

2.5 30 35 4.0

0 %
x
- i
. o\
20 %§
1. G a8

Resistance score

Fig. 1. Distribution of resistance score in H. spontaneum (left) and H. vulgare (right) with
infection of 10 isolates of E. graminis horde:.
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Table 3. Resistance score of H. spontaneum and H. vulgare to
infection with 10 isolates of E. graminis hordei

Mean of resistance score*

Origin
H. spontaneum H. vulgare
Afghanistan 3.2 3.1
Cyprus 2.8 -
Iran 2.8 3.2
Iraq 2.8 2.9
Jordan 1.8 -—
N. India & Pakistan 2.9 3.2
Russia 3.1 3.1
Syria 1.8 2.7
Turkey 2.6 3.0
Unknown 2.1 —
Grand mean 2.9 3.1

* : Mean of scores for 10 isolates when 4 infection types of i,
R, M and S are assumed to be 1, 2, 3 and 4, respectively

Distance

AN
AN

A B CDEFGHIJK

Cluster

Fig. 2. Dendrogram showing relatedness for resistance to 10 isolates of E. graminis hordei.
among 162 strains of H. spontaneum and 145 strains of H. vulgare.
See Table 4 for 11 clusters (A~K).
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Kol —H, BYOWE (777 =2%>, k4> F %29, us7) TIRY
LR MICIETMEE R 27 —DEBII AL ZO LN -1, KB, LT &

VTREDBERIIZA 2T —H1.8 HHEEZRL 245 ZHbizwTnd 1 KT,
ey 2 2 SIZRBETH - 72,

LBRDI0REERICH T SIIUEDFRE L M L RO TR LIZ3 L (KT 572012
77 A8 =5t & ATz, BPAERE & 7ERFE, AEP307T RO LOBRIC XN 2 UG 2 R (S)
ExoM (1, R, MBIWRNIE) S5 T7 72 78—04%47, BT Fo
77 L% Fig. 242, £7:Fig. 2 OEH4. 0TCHEEIND 7 T R 5 — 2 KT 5 R0k
L FOWHUME A 2 T — D FEE & Table 4 121 72,

Table 4. Cluster analysis of a total of 307 lines of H. spontaneum and H. vulgare for the
reaction to 10 isolates of E. graminis hordei and the mean of resistance score

No. of lines included Resistance score(x+S.D.)
Cluster

H. spontaneum H. vulgare Total H. spontaneum H. vulgare
A 125 57 182 2.7+0.5 2.8+04
B 9 40 49 3.3+04 3.0+04
C 0 4 4 — 3.2x0.1
D 5 3 3 3.6+0.1 3.5%0.3
E 0 2 2 — 3.0+0.1
F 8 21 29 3.7+0.1 3.6+0.2
G 5 14 19 3.8=0.1 3.9+0.1
H 3 2 5 3.8+0.1 3.8+0.1
I 1 1 2 3.7 3.5
J 5 1 6 3.7+0.1 3.5
K 1 0 1 34 —

RNV 7 AF—-AIlE, AT CIR2RHIEET N, Zovh, BFAMIZ125%8 (FEED
77%), FFEFEIISTRM (TEHRFENIY) Thotz, TNIT7 T 27— 7 5 29— 2~
TI0W#RD Z L F Uzt U TIEPUER G 2 3§ R0 % W O FH T, Table 412773 #H1
W2 2T —D PR 7 T AL DS WETH -2, KICKEWT T 28 —Bl349
R LD, ZOPICBFERBEDOH DL EIN T, D77 AF—I38H N, S5 &
L OS-TIZRBMT, SAICMBEIEDRKS LW E V) Bl ER-> Tniz, 727725 —Ck
Eizis, ERENADEEN, CEPRET 5 4 RBIZHEHK S-2 & S-4IcMEE#, E #HK
T228HIFHIE S22 i KGR RL7Z. 2L ODRMBIIAEREDOFT TIZ 7 T2 5
—ABIUBIZ O TIKIMERE DD - 2. 77 27— DI BB 5 R/ & ek 3 AR
DBHEYD, WTFRLEHESL S2IEMRIE£2SLEZ, 7728 —F EGlzid, ZnFh298
U9 B Z K DR T EN, ~THIEREDH» L0 -2, FICBT 5 RHI3H
PRS2 ICMBIG, GIZET 53243 S4ICMRIGERTHHEsx RNz, 77257 —HI2ik
5RMNEEN, ERD 7T 25 —FBIUGE & LICRLIENRMEREN R R TREK X
nTwiz, 772%—1, JBIUKIZE, #nFN2, 6BL01REIFSENT W2,
b, 75725 — ] OBFARED REIRER HUICMIG 2 ST OXRRTH - 72, %
B, L7528 —5H0c L BEEB & RFEDRER & DL IR BLEIZ S SN e - 72,
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Fig. 2 8LV Table 4 i/REN B 7 T A Z—GHin 4 A —2 % &) BRI T 2912,
Kt % wtE (s) & #nUs () 12T, W0ERIENT ARIGD A7 b4, $4b
B, Si, Say S1olP b T1, TpTieE THL0242%8—> (219 D9 H, W DD ¥F—HE
LD hadE, BAEREIZIZ60, 95—, ERMIZIZ0/ 87— L 2, HECRE
37 NENL62%H L 1452 TH B 6, ERICHT AREN AT b 7 AIERED T
LHTHDLEZDL, Thbb, HEROBERED LM NERBICHEIEL LA 6 0EL TE
7o B HDFER G SR L BIREREZATWLZ L b b,

—%, BEREIZ 2 10EBRORFENE RO L M 2 12T h » 72 7 T A F =57 D
B % Fig. 31RL 72, 27y Fu/Z s i, ks N0 T IO AL
WD L L > T 7727 —%BERLTEY, FENREES L DB RS 5
2228 5 e o 72, G- T, HRIOEHRIZA A L XD ) PA ZREDIEZFHET 25 2 T
Y Dy, BYLEKRTH-7T2En2 5.

5

20 -

Distance

A\
AU

s.3 H! 8182 S5 S7 hd h9 S4 S6
Isclate

Fig. 3. Dendrogram showing pathogenic relatedness among 10 isolates of E. graminis
hordet.
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O Xz, WAEES L OEREIC BT 5 SEOEHMERE (i, RBILUM) #5, #EL %~
0EBROH, W ONHEkRIC ks 2t L7, Table5ic kb &, i BLIURKIGIZOWT
TR T L 2 ZRRO LN, Thbb, FERETIE | KPS Bk ThRELD
2B -2 DAHT, BYODRHD 1 IGO R s#EFEIZ I 4 BHRUTChH- 72, —
B, AR TIRI0ERE TSI IBE R L 72 1 /8% &0, 7R EICHR % RHA 8 Rk
LRonz, LrLads, 1| USORSHEEE (FR#EE) oOFEL 245, BAfE)
0.72FEHRFEN0.93L D L4k o72, ZHRWTHROERICY | B2 RE 2 WREHDE
HFETT9.6% EAEFRIEN60.0% L D L Eh o722 btk b, REGICOWTHIERETIZ 7
BARLL B RSRIEIZ 8D - o oic X L€, BAER TR 9 WHRIC AL oD Rosnz, 2o
BRI REGD B ST ER B T AEREDT. 85 L EHRFENL. 27T ) L B o 72, PEHEGIM
2D TIRTERED 1 RFHHALERICMBEIE 2R L 220%, BPARIC NS & Z2HH%KICM
ROGTH 5 FHId 7%, HHEREOFLMEIZR3.308, BAFE (3.99) L hidkh -7,
%8, BREDSICOEM % A5 &, FEREOTFEMEIZ4.285, HAERMN2 545 VLY
I TN/ W A

Table 5. Frequency and the mean of effective ranges in 4 different infection types of H.
spontaneum and H. vulgare with infection of 10 isolates of E. graminis hordei

Infection Effective range (number of isolates) Mean of
type 0 1 2 3 4 5 6 7 8 9 10 the range
i W 129 12 4 5 2 2 0 4 2 1 1 0.72
(79.6%) (7.4) (25) (3.1) (1.2) (1.2) (2.5) (1.2) (0.6) (0.6)

C 87 18 15 15 8 2 0 0 0 0 0 0.93
(60.0) (12.4) (10.3) (10.3) (5.5) (1.4)

R 'Y 64 21 24 17 5 9 7 6 2 1 0 1.85
(39.5) (16.7) (14.8) (10.5) (3.1) (5.6) (4.3) (3.7) (1.2) (0.6)
C 68 25 23 12 10 5 2 0 0 0 0 1.27
(46.9) (17.2) (15.9) (8.3) (6.9) (3.5) (1.4)

M W 11 14 2 27 22 17 26 15 6 3 0 3.99
(6.8)  (8.6) (13.0) (16.7) (13.6) (10.5) (16.1) (9.3) (3.7) (1.9)
C 14 17 29 20 25 17 11 7 2 2 1 3.30
9.7)  (11.7) (20.0) (13.8) (17.2) (11.7) (7.6) (4.8) (1.4 (1.4) (0.7)

S W 38 32 31 18 g 10 9 5 7 3 1 2.54
(23.5) (19.8) (19.1) (11.1) (4.9) (6.2) (5.6) (3.1) (4.3) (1.9) (0.6)
C 9 9 19 23 22 19 14 13 10 3 4

6.2)  (6.2) (13.1) (15.9) (15.2) (13.1) (9.7 (9.0)0 (6.9 (2.1) (2.8) 428

W and C: H. spontaneum and H. vulgare, respectively

R EER» L, FEEO L OEEEN (BEF) REHEOBEKRICHL CEAT 26M
BhDERLNIDT, 2O F 2EBIIRT 2O, EHERE SEERE (1 +
R), HEEHYE M) ROBERME (S) 3B, &% 5 2 DOEHRICNT 5 KISHMIL
HOFBIZOWTHAL FRELXTH -7, L, 4 38l (HRE4) FEETKITN
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F09.490T), 2Bz L UM oBERA S LB, ERERFNFRLOBEKRIZEER
BTHEENZ L, #i2, 74 ZFEIFFETHIUT(9.49L1 ), 2HEBRICHL THEBHE
HHBL L Twd &nw2 5,

BARERES10TH 20T, B b 2BHROMATIZ45ME D 5, BEME, fERERICZ
o NGBHAETICBIT 504 ZHfHEZ KD, TOEEDM%E Fig. 4Lz, Zhictn
i, RIS BEY 5 4 ZREIZE S I HERIC B W TREL o2, BEETHMYTH D
MAHE, S3ESHADIMAEYNATH-T72. —F, ERETIE, BLTHHHEEH9
ThH o7z, DED#EED> S, BEEORORIIEER IR L gL 22 & &, #EOHEKk
WL THGBICERT 200052 L0 B,

No. of isolate combination

Chi-square value

Fig. 4. Distribution of chi-square values for independence of the resistance to two different
isolates of E. graminis hordei. A total of isolate combination was 45.
Left : H. spontaneum. Right : H. vulgare.

% =

HEA A AX DR TH B H. spontaneum |3 - EEEHIZ OV T EELEEZER%
HLTBY, HERE: DEICEMEORBEDL w2 205, WEFRICBIT 28 H7EEFE
L TEHENT WS (Nevo 1986, 1987, 1992, Zohary 1970).

AHIETIXBARE ) EA ZHRBEDI0FEBE FV TI62R8 D H. spontaneum DIEHLNE% R
N, IS DR S TIZE DR S EAI N ISR IERE L OB R IT > 72, H
REDH & HV72BHRI3 H spontaneum FEHMMBEEL T BICIIHFEL 2 WHK2
BHTLZ 2108, ZOBEBOF ORI IEILOBRIC v, EENBEKICHT S
EMEEROEGTEE L CEDREA» 25 /26> TH 5. Fischbeck ef al. (1976)
3, 4 27T NVEED H. spontaneum 754 27 TILOEIZN L TidH EIEHE (slow mildew-
ing) /" § 5, FAYVORICH L CIIEARICRRN 2 SRR ERRt 27y s 4%
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BEL TS, LP->T BEF::oRNBoEboBR CHEEI R TE 2 H
spontaneum DEPHEDTHEIZ 572 > TZ ERELHERIC L ARETPULETH S ),

7T AT OFERICE B E, AMEICHCZ10EHROIBEMESHEED L DICR 518
BRHoNZLr -7, ZOBBEE L T, 1088kF 7 Bk B ARED h9 & H14 & DR
ThEIENFETLNL Y, Thbb, WHHEO K& HIAZEHOH GBI T 2 EH
ETEL-TBY (HH £BR), FoRICErT Y EWEREDEREIHA, F50°
AFICHEINL LD BN D, ZOBMDMERERICLBREE & L TR 2 3 E M
WOWEHME 2 REIHEMERD T TR T 2EAICERTH 2 ), AEBR TIHIEFH OB
BN AABEDRERE LOMREBAE A2, SERAEEOHEKL OB L LE L Bb
nas.

KM EDKER L, ) A ZWEIMICET 2 T4  ERBORRAE R TAh 5 &,
B CIHERRDOEIE»EREOFL 415H D, ZHUTEAEREIC B W THIFEER X E W
CEERRBL TR EEbNG, WEROEITMR 27 OFHEIIAERE L ) LKL (Table
3), ZHITERMEOBESHGNE—FHS (BRI 12d20I1cx L TEHAEMTIEM (hfE
FEEGHE) 12h b ick D, F7o, BAMED ) PA KRR EREOEA LD L K
DEHRIC KL DH %L (Tableb), ZHUIEHEMORRHTERIE L ) L SH0IEHMEE
FhF->Twdy, BERBOEINMEERTIEREOEE L) L EHOBEKICH L TEST
HHIEERLTWD,

WIS L > CRHME 77 29— L TA B L, £ DEBKRICH L THREEL o
WHREEITRT 77 27— AICBERD162R M P 12538 (77%), 18 KFED 145/ F 57 A
(39%) & Fnr, 72, WHRICHT 25062 BWRME (s) & #nlst ) TELLTE
ORI %RT &, BERI0EBRICHT T 2 END 227 } 7 24131024 (21 /<% —> D
5, FAEMTIZ60, Yy —>, FERMETIZ0/ 8 — > 2 FELEL 2. TNLDFEEL, BEMED
Z CIIEBOBEBKRICH L CHRREL EnIEHTH 2 R § R B 2 £ 5 6 7 5 A, 48k
FEITFFE QBRI U TR S 23BN 2RI e A 7OV 7 I N—72 5% » T
WBZEERLTWS, §4bb, HREKICL - T, L oEFICHREED EOEIST 2
IR RO ZNBFEHOEFP L, ZNFNOMIBIC ST 2 FEDEMKEE & LT 5
THRGHEI L CE T2 %I H ) 2 EHTED,

—%, FHENERSESABBEICERT L2 EI2L-T, WHW BEIEHRA (genetic
erosion) % %1} %t G HE TIREBH SN L b N 5D T, FFAEMELER SFEHDTHRRIES
HOBEERE L TEETCHL I EHEBIND,

i ®

WRENZREIC L 2 EMEREOBRLIMHREETEOKRE LMETH 5. AKltEDH 5
EHMEREZ2ERT 270N EREEELH0T, WEH - EHBERELL TE28EL
F 2% (Hovdeum spontaneum) &AERFED 5 & A ZIRIEDTHE % a7 L 72, MEHS H. spon-
tanewm 162R#7 HUNC TS LEMER U T AR EIGRK TS 5. BRI HA
79 EAZIHE HI, hd, h9ofibic A&BIaHIc k> THERL 72 TEHREZ M2 72 108# 2 v
72, BIEORGHHRBRMESME (1), SEESE (R), PEEIE M) B L OBHE
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A A LXOFAERE L RIS BT 5 ) KA ZJHEHUIE

(S) =ML 72, ZOE, UTOZ &L T2,

1) 450 (1, R, M) 2T REDEEIZRETOWMRKIC BN THABD I &S -
2.

2) BRI AEREL ) L EROBEKICH L THERITH - 72,

3) 77 25— iR, BEROKRSYE—D V-7 gL, TERGEETZZ(D
7 IN—TICB/T L LRI E NI,

4) TNHDFBED L, FALXOEERIT ) EA RIETEFTEOBMEEIR : L THER
MErE%SHNIEZNLECEFRTHS EALNL.

F —17— V! Hordeum spontaneum, *#+ 5%, 5 XA ZH, ik
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