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Studies on Heterosis in Barley Cultivars

Shozo YASuDA, Jiro HAYASHI and Isamu MORIYA

In cultivated barley, various hybrid injuries such as brittle rachis and
hybrid weakness occur. Therefore, crossing must be done among cultivars
to prevent the occurrence of such hybrid injuries. In the present study, we
examined the magnitude of the heterosis in the crossings and geographical
distribution of barley cultivars concerning heterosis. A few Japanese
cultivars were used as the common parent for crossing.

(1) In the six-rowed barley, 43 cultivars collected from Japan, China and
Korea were crossed with non-uzu covered and naked cultivars, Shiroyo-
shigara 2 and Nami-Akashinriki, respectively. The largest magnitude of
heterosis in grain yield per plant was obtained in the crossing between the
Korean cultivar and one of the Japanese common parents.

(2) Heterosis in two-rowed cultivars was investigated using a total of 156
F,s which were cross combinations of cultivars collected from the world
with two common male parents, Amagi Nijo and Kawasaigoku. The
heterosis was larger in the cross combinations with Turkish and Ethi-
opian cultivars. The largest F,/BP was 1.66 in Turkish and 1.45 in
Ethiopian cultivars.

(3) As to uzu or semi-dwarf cultivars peculiar to Japan, 34 cultivars were
crossed with two common male parents, Sekitori (covered) and Aka-
shinriki (naked). Expression of the heterosis was rather conspicuous in
the crosses of covered X naked cultivars than those of covered X
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covered and naked X naked ones.

(4) Half diallel analysis using 10 two-rowed cultivars showed that one
Ethiopian cultivar expressed a high grade of general combining ability
and that one French cultivar was of higher specific combining ability.

(5) The most effective agronomic character of the two-rowed cultivars to
the grain yield per plant was number of ears in an ordinary year, while
in the wet year it was 1000 grain weight. This was considered to be due
to overluxuriant growth accompanied by lowering of the percentage of
ripened grain. However, in some cultivars the percentage of ripened

grain was not lowered under the overluxuriant growth condition.

Key words : Barley, Heterosis, Diallel analysis, Overluxuriant growth,
Geographical variety
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RN L2 S L THBEFED L ~T o —2 2 (ME®HRZ) FHEETHLNS
Eoeh), RIS TDa AXEHETA A TLHETERLENTWS, Znb
T VR OMBLY & REREEET2FHAL LD TH B, A LXOELD, HE
AT HIE D5 R o5RB 72728, Wiebe and Ramage (1971) 2k 9, EGZFXE O
DR & P =k oo =3 04KHi% (Balanced tertialy trisomics) % FJfH L 7-#ffE L 25 4
PREI N L2 L, 50 ZAERLENZ EIZS U, 19784812 70 - T, Ahokas
DR E LR Hordeum spontaneum 024D & HEMERRAMIE & REREEEFEFRR
L, BUHREL A LAXEALOTEEESIEZ bNE L )iIck -7z,

FHEA 4 L FXF DA, Takahashi(1955) 12 & » THRIBI N7z bW 2 A FEEEI 5
L% ), 2HOFMEERERT (Bt & Bb) 12X > CTXEIS N A/MEREEIT 2 o 1bic 8 <
Bl - CnT, R L EEAGEOM D Fi3, £ DBA/NEIBET L s nT
W5, F/, MR (Takahashi and Hayashi 1971), HEfE55% (Konishi 1987), Mefke
M (Hayashi and Yasuda 1987), MEHGE (EHES  1971) Z QWi EEETIC
Lo CEBENSE FIOAEFHEBRIGRHEEIN TS, 2L )l bAhbl, A1 LX
DHEETHOHHIE L (RO N, BREDOGBEHZTEIITZLVELVHLH 5,

AR TIE, HBEBEEW TH 2 A4 L X TEDRENHEREDEN LD, BRTEMHA
AbHICEEHEM, BETHBOBRRESD 2048120, PEDONERZLER L
LTKEL, 20 F,08kliziT-72. ZZICHERZED I EHTHRET B,

MBS IUHE

RN LI, A A LXTIHE2ZOMEEETRICL > TFICEENBN LB H Y,
EHIZ, NEEZEMEDOTHTIE, F.OMNKORFTICRENEL AL, NENIEL W
o WEETH S, TN, AR TIIAEMERE LB IZOT CRABR2IT- 72,

8 1994



& H-HK-F R

iz, BABAOBRERERTH 2MEET (u2) 2T 2BMEREICOWTY, =
NHE—FE L THR2IT- 72,
(1) W7 2T ONKSER DM

A, BEFEROPEOWEANFMESZ FRICL, 2512 BADTERGE TN
FOBEMAE, (324 T22%5 RUOER O RRERA N O RREGEIZT 25 TH 5 G
DR % ML 72, BERFEICOWTIE, HAZHMOMGEL HY, FHUCEBARL
PHARTE N ENRKRB L AERGFE, B 25 () ROHsT (%) #3HL (5160
M), cnF rmBEEHCL, CRLDOHEIICTAL BB EECE L THER
(Btbt,) TH % 728, FUTTNUMNEREBRETH B, UL F rWigér #nFn 1K1 F. b
S5\ 1 fESH 72 ) 10K D4 2 ~ 3 K8 TLLA Wiz B3I 3858 L (R, IR R O°
TORERE 2 MKRBATREL 72, 4B, RELBELOF3EMEE 15, BERLD
KHMETIIREE %5, L2d T, BEDBARBROIEEIC L > TIEAIBIEL, B
oL CHE L 2,

(2) Z&aFEMORHE

MREE L ZamtEly, BARIGRRE P o306, I—oo 00 R TF A ET13
ARSI TH S, TNHICHADE — IVH Z&MiEdh 3 X LR UBRA 457
THAT72IGBBE L TENEFNLHEL, 3H568D F 2 1E- 72, F, L B IE, 1 X&16
TER S © 2 ABIT DB EEE DM/ 20 B4 T, 11A A ORE THREL 72, AE
BiCHW M, MERAECEL CF_TEBRTH Y, Lizd-> T F o/ Mz~
JERFERITH - 72,

THRABETE, Bt VEEROBE, S g R R A, 2 TAMENZO
WTRKIOM Y vy BRBIEL 2. Hikid, +08BRIEBEE AT —T DT A 7
—F—HBDr LTV 7B HWTEERE2WEL, MY 72K (%) 2HBL
72, atrRlElE T EBHC R L T2 BT 247, Z0FEMERBIE@EE L 72,

(8) Z&WENS 4T LS

A, Prva, 2FAETRFI—0 v 3D 54+ AX10FEIZ DWW TN 72 ) /(5
H) %47, #& F 2B EH3E (11HIHEE) L TR ICBNA~To— 20REYH
Nz RAEIE3E, 1R 1IZRHMELDI0EERE L, %R Scm o 1 KKz & L7z, AERE
13, AL FRINE L ZOBERE T, 71 7V IL4#id Morley-Jones (1965) @7 ik
Iz & -7z,

- R

1. EP 7 DRELER DY
(1) At anfE

Table 1 (A)iziz, WERUZFOERIEIZOWT, FEHEH G K iR o E1fE & 3
B OFEMEE, B)2id F.oZ BRI OFHEE Z L FroRL 72, JE@EBlIc V72 HAD
AnfEld, AHBIRO) AR A CEMICER TH 575, SULTI000KIE IZE ., Tl
T, R L O RREERBES S, PEDGEIBRIRECERSRLN S, /NERE,
1 BRAEs, M EHEIC DV T, FHEDZEIIED L%, ki Table 1 (B)ic & 9 FLic
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DWTASE, W&, MEEE, 1HEERUHERE CIEMMEE D F.0d\wiZicFY
ENEEFERH LN, L L, PEORE L O FIIIBREIRCEL, F-AE0REED
F31000kiE D 4L L K& W,

Table 21213, Table 1iIC/RL 726 FHICDWT, ~Tu—i 20fEE% F, Ll oFEY
f& (Mid-parent) ot (F,/MP), RUF, & &N 78 (Better-parent) & »k (F,/BP)
2k ->TERLE.

Table 1. Means and standard deviations of six agronomic characters of parents(A) and their
F.s(B) in non-uzu type of six-rowed cultivars

(A) Means of female parents and common male parents

Origin of No. of Grain y.(g) 1000 g.w.(g) Stem l{cm) Triplet n. Ear n./p. Top w.(g)
female p. cvs X (S.D.) X (8.D.) X (8.D) % (S.D.) X (S.D) X (S.D)

Female parents

Japan 10 29.6(4.07)  36.3(2.94) 111.5(10.15) 24.3(2.09) 13.0(1.64)  51.8(7.62)
Korea 22 27.7(3.62) 33.4(4.68) 117.0(11.30)  23.8(2.30)  13.7(1.45) 50.2(6.12)
China 11 26.3(2.50)  34.6(3.97) 126.4(12.11)  23.7(2.02) 13.2(1.95)  51.1(5.36)
Common male parents

Shiroyoshi. 31.9 43.1 118.2 24.2 12.2 60.2
Nami-Akashin. 32.2 37.3 122.3 275 12.0 56.4
Mean 32.1 40.2 120.3 25.9 12.1 58.3

(B) Means of F;s

Origin of Grain y.(g) 1000 g.w.(g) Stem l.(cm) Triplet n. Ear n./p. Top w.(g)
female p. X (S.D) X (S.D) x (S.D) X (S.D.) % (S.D) % (8.D)

Japan 41.1(3.35) 42.5(2.82) 121.2(6.00) 26.2(1.18)  14.4(1.34) 70.8(5.36)
Korea 41.8(3.52) 39.8(4.40) 123.8(6.61) 25.6(1.82)  15.4(1.47) 72.1(7.70)
China 41.5(3.71)  39.6(4.16) 130.3(6.44) 26.4(1.64) 14.9(1.02)  73.7(8.38)

Table 212k 3 &, INBEUH FFRETIEI~T 0— 3 22 BEFICHN L, WEICOW T,
FRCBSEE B O RE Y OIcB WA~ T v 22 RS HADLE L H D, F,/BP RSz
BICOWTIFLE6TH Y, M EHETIZIOS -7, 22 1> TY, LEL2BHE
WIESEE TR A WY, BT o—2 AR L, oL T, BE, MEERE TR
BT a— L ANFRD LD, ZORSHEII» L DK, BBEUGRL.USEWETSH -
72, 1000KIE(CDWTid, F/BP OF¥ A1 LY (SEE-E R OHE) oEsres ), Z
o6 HOHTIRERL~NT v— 2 ZDEHBEEIED - 72,

Fig. 1 1zi3mic >, MP & FioBfR2 Rl 2z kb &, FiollgElr, MPo
L IIEHEERIRO LN T 72, ThbbIoEsd, FoEEEsE chwiliho
BOWEDZ L EBFEA W2 AR, ZOMEIZEAL 72 F,.2% T, ST
Bbbh oz,
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Table 2. F,/MP and F,/BP in the crosses between six-rowed cultivars from East Asian
countries and 2 Japanese six-rowed cultivars

Female Grain y. Stem 1. Triplet n.  Ear n./p. 1000 g.w. Top w.
Item
(No. cvs) % (Max.) & (Max) x(Max) & (Max) & (Max) & (Max.)
Japan F,/MP 1.33(1.53) 1.06(1.12) 1.07(1.14) 1.15(1.34)  1.08(1.16) 1.27(1.44)
a F/BP 125(138) 102111 104(L08)  109(1.30) 100(.07)  118(1.31)
Korea F,/MP 1.37(1.92) 1.05(1.17) 1.05(1.13) 1.19(1.59)  1.07(1.15) 1.32(1.83)
22 F/BP 1205 L0006 LOOLOS  LIAS) 0961.07) 1220151)
China F,/MP 1.37(1.55) 1.06(1.10) 1.07(1.22) 1.17(1.31)  1.05(1.13) 1.34(1.51)
(11) F,/BP 1.25(1.39) 1.03(1.07) 1.03(1.21) 1.11(1.21)  0.98(1.07) 1.26(1.45)
50—
- [
A
471 | ©Japan ° .
- ® Korea o A o)
5 - . (0]
:\_1 A China a
- o]
%0 44 ° A
3 . ode
> (@]
[ ] o
s 41 . ) ° o
% ey A A
w i o G le)
A . ° A
38 A® 9
[ A o
35 ] | l | | ] ] | 1
25 27 29 31 33 35

Mid-parent (g)

Fig. 1. Relationship between F;s with common male parents and their mid-parents in
Japanese, Korean and Chinese six-rowed barley cultivars.

(2) Wt

AP I3 R MR L7z, B2 5 (i) #3088 L 2B A 0F, 3Rk
W3MmiEEE A, Rph ) 2@ E LA oF 3, JELEE - L T3 RfET 26
miE % Fiva7z, Table 3 (AN i3 dEIEHE 0, BN IZF, 0 PHlE & R %5 L 72,
Table 3(ANIC & % &, HMI & DLHEICH V72 RHEE, B2 5 & 0y hic vz Sk -
) 8 atfl L7 dp o 7278, MEDHICIZITFHEICIZE A Y ErBD LNk 572, —FHF, 08
4 (Table 3B) &, “F¥HlEAD 5 42 EHBEHIC L - TEIBED L, KA L OFIZEE 2
TEDFUZHNTRBEZY, M EEELRML 25%, 10006IF |2 £MK< 74 285 H -
7z,
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Table 3. Means and standard deviations of six agronomic characters of female parents(A)
and their F;s(B) in uzu type of six-rowed cultivars
(A) Female parents

Crossed No.of Grain y.(g) 1000 g.w.(g) Stem l.{cm) Triplet n. Ear n./p. Top w.(g)

with cvs % (S.D) x (8.D) % (8.D) X (8D) x (8.D) X (S.D)

Sekitori 34 15.5(2.90)  30.5(1.97) 101.3(10.11) 24.8(2.32) 8.6(1.19) 28.1(5.16)
Akashinriki 26 15.8(2.68)  30.3(1.88) 103.5( 8.94) 25.4(2.22)  8.5(0.86) 28.7(5.03)

(B) Means of F;s

Crossed No.of Grain y.(g) 1000 g.w.(g) Stem l{(cm) Triplet n. Ear n./p. Top w.(g)

with Fis x (S8D) % (S8.D.) % (8.D) x (S.D) X (8.D) x (S.D)

Sekitori 34 20.0(2.49)  34.3(2.01) 104.8(6.38) 25.4(1.44)  9.6(0.85) 35.0(4.49)
Akashinriki 26 21.3(1.99)  32.1(1.55) 111.2(6.58) 26.4(1.34)  9.5(0.73) 37.8(3.57)

Kiz, TNLDEHIIBIT A2 ~Tu—L ZORBEEL RS & (Tabled), HEDOL»
WLV RLNEROGHERLEOFMETIEH 55, NESHERETII~To—0 2
DEHETH -7, FLTFOMOEEICOWTH, FHHICBP L FH%E»MP% %4 10 2 |
Rl o, BB 2 5RO EHAGLY, BUMEZ ZNENOMETHEE L
12BAD 2FEOF, OB OB, POREICOWTLEE T 72, %8, MPEF, O
BOBR P IBHIICFig. 2I0R L7, Sz &k 5 &, B2 52 3@HIC L2502 %Y
ECIEOFR (r=0.64**) 2*R W2 N2y, HH % BBz L 72354 3ME I o
-7z,

WERREICOWTIE, RickERY, BERERUEE I BRELOTEOMT, ~Ta—
LARBOREN R B E ) R FINI2, Fig. 3ic kL 5 &, gL, BFERLOZHIC L
2F LN, BEXEES LT ZFDELHEDNF, DT ) Hi~Ta— 2 (F,/MP) OfREEDS
WHAEDSEWZ EAROH L.

Table 4. F,/MP and F,/BP in two kinds of crossings (A, B) of uzu cultivars and correlation
coefficients between the A and the B of the F,/MP

Crosses Grain y. Stem 1. Triplet n. Ear n./p. 1000 g.w. Top w.
Item

with % (Max.) x (Max) & (Max) % {(Max) % (Max.) x (Max)
(A) F,/MP 122(1.45) 1.07(1.14) 1.05(1.12) 1.08(1.20) 1.09(1.20)  1.22(1.49)
Sekitori F,/BP 1.13(1.36) 1.02(1.12)  1.01(1.10) 102(123)105(119)114(137)
(B) F,/MP 123(1.66) 1.10(1.17)  1.03(1.09) 1.06(1.28) 1.06(1.18)  1.22(1.64)
Akashin. F,/BP 1.11(1.43) 1.04(1.13)  1.00(1.07) 1.00(1.18) 1.00(1.17)  1.12(1.39)
Cor.coef. r —0.132 —0.169 0.000 0.346 —0.320 —0.211
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Fig. 2. Relationship between F,s and their mid-parents in grain yield per plant of uzu or
semi-brachytic cultivars. Sekitori 2 (covered) and Akashinriki (naked) were used as
the common parents. (% *: Significant at 1% level).
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Fig. 3. Heterosis in grain yield per plant of F;s with two common parents, Sekitori 2 and
Akashinriki. (C: covered, N : naked).

Vol. 2



T A LAX DOHEFEEBICEE T S H5E

. ZREEROZH
M ﬂgt%&%ﬁm«%mmyx N

ZHEMEIZOWTE, MEBRICAHETE LT T LR, WERFEOEK
BHRIZOWT, @B UM FO#R % Table 5 o #i@illicRm L7z, ZoRT, FERiEH
BT A EREOEEEER RS &, 10008E T F4 T 0REIFEARICEC, BEIZa
— 2y NOREPL TERT, PLasFAEToREIERTH-72, BEEELE
S EREIZI—o o DO FRESRLE -2, Fz BT 25813 Tables (B) & (C)
WORL 72, Tz k2 e, W F,OERRERTELDOEIRDH LMY, MOBETIED
CHEBLLZETH - 72, 2 L0 FHBBOEE NS &, FOBEICOWTE FiddEdl
#AE LR AEHEERLI., T%bb, FyTRMNDOIBEIZOWTYL, FizE&DRE &M
EDKMEZODWT LB EHNIZ L2 5,

Table 5. Means and standard deviations of six agronomic characters in the two-rowed
female parental cultivars and their F,s(B, C) with two different two-rowed male

parents
Origin of Grain y.(g) Stem lL(cm) 1000 g.w.(g) Triplet n. Earn./p. Top w.(g)
female p. % (S.D) x (S.D.) X (S.D.) % (S.D.) X (S.D) % (S.D))

(A) Female parents
Japan 13.9(1.89)  116.1(14.05)  43.7(3.23) 29.3(3.00) 12.3(1.78) 30.9(4.26

( )
Turkey 15.1(1.91)  112.4( 9.38)  44.0(3.72) 28.6(1.71) 14.3(2.46) 32.1(3.15)
Europe 15.0(1.75)  119.5(12.14)  44.0(4.01) 29.8(2.68) 12.9(1.81) 34.0(4.55)
Ethiopia 14.3(1.69)  111.3( 6.67)  49.1(4.14) 26.2(2.15) 11.9(1.65) 29.6(2.60)
(B) F, crossed with Amagi Nijo
Japan 16.5(1.23)  116.5( 6.20)  44.5(1.36) 30.6(1.61) 13.4(1.16) 34.3(2.45)
Turkey 19.4(1.89)  117.0( 5.26)  46.0(2.27) 31.2(0.99) 15.5(1.66) 39.8(3.62)
Europe 18.2(1.65)  120.3( 5.22) 45.6(2.29) 31.1(1.05) 14.3(1.16) 38.6(3.38)
Ethiopia 19.9(1.80)  116.0( 4.62)  48.5(1.77) 31.2(1.16) 14.8(1.82) 39.7(3.39)
(C) F, crossed with Kawasaigoku
Japan 16.2(1.54) 117.3( 8.06) 43.9(1.21) 39.7(1.58) 13.6(1.01) 34.2(3.61)
Turkey 19.8(2.23)  121.0( 4.45)  46.6(1.80) 31.6(1.13) 15.5(1.98) 40.9(4.20)
Europe 18.1(1.78)  120.8( 7.13)  45.9(2.37) 31.2(1.23) 14.0(1.05) 38.5(3.61)
Ethiopia 19.4(2.25)  119.4( 4.29) 48.6(2.48) 31.8(0.92) 14.3(1.51) 39.5(4.03)

Number of female parental cultivars tested : Japan 15, Turkey 30, Europe 20, Ethiopia 13

Fig. 41213, 8 _£r 794 727N F 3@ E Lz 2o F.ollgansmik
MAEARLE, ZUcEdE, ARORFE LD FUIML TEINT, D2WTa—a v 2 XmiEsn
FEd, ZF A ETRMLaGHEE D FUIENTH - 72, B P ramfE e o Fodicis
ROHT TEN A RTHASbEYRH LN, F—mE2HE L, ZlUtbE & ER
CATHAL T2 FNFNLRL 72 280 FLoMoMHBEIEE < (0.57), HE E_Fr oL
TEWZRTMASEE, 7L T L OTHTH @A RTINS D 5. BELOMIC
waé,Wﬁﬁﬁtﬁ%wﬁ%%%ﬁ%bentﬂmmw.:ﬂu%i?:%tﬁVﬁ
4 T 7 DIRREE (M 1957) 290.22k KR Tho2ebEEZ LD,
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Table 6. Correlation coefficients between two kinds of F;s with different male parents*

Grain Stem No. of 1000 grain No. of Top
yield length ear/p. weight triplet weight
0.570* * 0.775* * 0.606* * 0.775* * 0.740* * 0.464* *

* : Amagi Nijo and Kawasaigoku * * : Significant at 1% level

280 A J :Japan ; : o
.Japa . | — * %
L |OT : Turkey : r=057
*E : Ethiopia Lo 0
24 6 ® U: Europe '
C _ o
2 : X % X
gﬂ 2] 2_' : * : XO o) X P'Y
s T . 1o x %¥
] - O.' .O :w o @]
3 U ; ;‘(g e 0 X0 o T
= : BN R 7 NP
é 178__>J u A:,O Ag. o
E . N L S N T e
™ =2F E} = A o AX
14.4 Nl
. + J —----Mid-p. (max.)
B £ U | <— Best p.(max.)
11.0 i 1 :]\ T;][\ ! T 1 i 1 1
11.0 14.4 17.8 21.2 24.6 28.0

F, with Amagi Nijo (g)

Fig. 4. Relationship of grain yield per plant in two kinds of F\s having common female
parents. (* % : Significant at 1% level).

Table 7. F,/MP and F,/BP in the crosses between two-rowed cultivars from different
countries and 2 Japanese two-rowed cultivars

Origin of Grain y. Stem 1. No. ear  No. triplet 1000 g.w. Top w.
Item
female p. X (Max.) X (Max.) X (Max.) X (Max.) X (Max.) X (Max.)

Japan F,/MP 111(1.39) 1.08(1.16)  1.02(1.17) 1.03(1.10)  1.04(1.10)  1.09(1.40)
(30)* F,/BP 1.04(1.27)  1.01(1.15)  0.95(1.16) 1.00(1.06) 1.01(1.07)  1.05(1.27)

Turkey F,/MP 1.28(1.66) 1.12(1.22)  1.09(1.37) 1.07(1.14)  1.08(1.20)  1.05(1.27)
(60)* F./BP 1.23(1.66) 1.06(1.21) 1.02(1.32) 1.04(1.12)  1.05(1.13)  1.22(1.67)

Ethiopia F,/MP 1.32(1.57) 1.11(1.19 1.05(1.27) 1.04(1.15)  1.07(1.21)  1.17(1.55)
(26)* F./BP 1.23(145)  1.06(1.13 1.03(1.39) 1.05(1.12)  0.99(1.10)  1.21(1.41)

Europe F,//MP 1.1%1.53) 1.10(1.19 1.05(1.27) 1.04(1.15)  1.07(1.21)  1.17(1.55)
(40)* F./BP 1.14(142) 1.02(1.14 0.98(1.16) 1.01(1.10)  1.03(1.19)  1.11(1.45)

==
A

==

* Number of F;s
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Table 7 (Zi3LE & 2 DREKERICOVWTO~NTF o —L 20BERRL722%, HEBHD 5
FETREATHA TINVERRTH 72728, T2 TIREHO F,OERMETER L. =0
K2k o e, BHBOSHE bEA2OREN~TO—L 28R 72, ~Fo— 2053
LR FERE CHRRCBHE TH Y, FHIEM TIZ P L a RO D F 4 © 7 kTR ED R
bz, PaEOHICiEE 0 Fi s (BP) ol 5 EeRTHAELH 572, 2
NHICHNTHAL I—0 v 2 OREDEEIL, ~T u— ZORREDEDL - 72,

(2) Il & BlER X 0Bk

FFIEH & Flic DT, WEE ZOMKES & DBk Table 8 125kl T4 2. Table §
D EFABIRE VIR HEAR MR RS & 2 5 &, IWRICEHR T 2 Eoh T, BLEYSORE
WP S DR TH - 7o, ZHRFGBRGEDE L L FLo84 b4 A MG R
LTWwanT, ZHEMOA A LXZHML 2548103, BF8EOMEIIS I T, Ml
Y SHESLETH S ). AEDOKERTIZ (Table?), HAR I —w o <o) R Tl
FHRPCRER D F/BP 2 LUUT Th - 7285, FLaRsF+ 7Rz, Madb
I L - T 3~1ABEDL DO E I N T,

Table 8. Correlation coefficients (r) between grain yield (Y) and four characters (xi) and
standard partial regression coefficients (b’) of Y on xi

Female parents F,s with Amagi Nijo F,s with Kawasaigoku
Item
r b’ r b’ r b’

x1: Stem length 0.201 0.139 —0.043 0.049 0.270%* 0.058
x2: No. of ear 0.662* * 1.076 0.770* * 0.857 0.798* * 0.779
x3: No. of triplet 0.223 0.514 0.136 0.013 0.344* * 0.186
x4 : 1000 grain wt. —0.028 0.660 0.452% * 0.483 0.518%* * 0.418

R? 0.818 0.894 0.914

*, % % : Significant at 5% and 1% levels, respectively

Table 9. Percentage of mean crude protein per plant (A) and mean crude protein yield per

plant (B)
Japan(n=15)* Turkey(n=30)* Europe(n=20)* Ethiopia(n=13)*
Item

A(%) Blg) A(%) Blg) A(%) B(g) A% B(g)
Female parents 10.79 1.43 9.65 1.42 10.11 1.47 10.61 1.46
F, with Amagi Nijo 9.84 1.57 9.21 1.76 9.55 1.69 9.55 1.85
F, with Kawasaigoku 10.03 1.59 9.44 1.83 9.74 1.72 9.83 1.86
Male parent :
Amagi Nijo 9.8 1.53
Kawasaigoku 10.4 1.72
* : No. of F;s

(3) Mroxr5E
KICBRIDM 7 > X 7 GHEIZ DWW~ S, Table9ici3IEdsEEm s F.oMy v 75
HEE (%) #HEINCRLE, Zhic k2 s, CORBOESGY, F.od 27 ahEiTdE
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HBRD LN I VK, FAFICEL TELd% L L Fosmbm~o~Fo— 2438
bNdr-Tz, £ Z TEMEDORMY LRSI D Dy w7 NE LB L 72 (Table9),
e AL L, FREBOMBM TIREIIEAERD LN T, Lr L FF#EIZEHOF
Bt bxb ), ~To—s AHELPICBH LN, F L THED BIEROFAFIIM L
TS, = F 47 REEOFELEND - & L &b - 72,

3. ZRABOITAT7LASRIZL 2EHEEHN DR

RAnetkhit, a—n7Tr %1%, FE, bralse 2372, =5+ 735 o7
80, Cygne, Primus, Bonus % (f Palma ?Ft105E &, ool ) FEXERS F,©
b5,

Table 10 (2ix, Morley-Jones (1965) N L BT A TV LDSES T OREERE 2T
L7,

Table 1012 & % &, WEK I ZDHEH A BEOMNOEEL, VbW b —EHE&EEEN
(a D EEFAHIEIR) RURERAGEREN (b) BAETH- 72, BuciEEdavig
ZOonWTE, ZhE2aHEL 72 FAEERR (b)), FFEBRHIcE T 2EEME (b) RUF
DABDEEHERDR (by) b, MNLFELEE/RL 72, W%, Griffing (1955) D HBEIC LD —
#AEAEHES) (GCA) rHEMAEE (SCA) OBE#1TH & (Tablel1l), GCA (33~
TORBETHEBTH - 725, SCARBEEBTCRAEE LI 72, Lizh-T, AEBRTIE, 4
BOBEICSVHEY S 575, ZOMWONEEI DV TiE, B8R T O R R O

Table 10. Variance analysis for half diallel cross using 10 cultivars in two-rowed barley

Grain yield 1000grain w. No.of ear/p. No.of triplet
Source df.
M.S. M.S. M.S. M.S.

a 9 23.929* * 145.775% * 24.374% * 27.653% *
b 45 23.390* * 10.576* * 2.523% * 2.197%*

b, 1 490.106* * 66.129* * 42.050* * 29.410* *

b, 9 13.800* * 14.863 % * 2.313 2.949* *

b 35 12.522% * 7.886* * 1.448 1.227%*
Error 108 4931 2.117 1.266 0.221
Total 162

* : After Morley-Jones (1965), * % : Significant at 1% level

Table 11. Variance analysis for general combining ability (GCA) and specific combining
ability (SCA)#

Grain 1600 gain No. of No. of
Item df. yield weight ear triplet Significance
M.S. M.S. M.S. M.S.
GCA 9 31.491* 128.858* * 20.872% * 15.380** (GCA/SCA)
SCA 35 12.522 7.886* * 1.447 2.398** (SCA/Error)
Error 88 1299 1885 2881 o511

#: After Griffing (1955), *, * * : Significant at 5% and 1% levels, respectively
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RDFEDITREENTZ X2 5,

KIZ10MHFED 9 BT 7 5 fFEIC DWW, Table 10 12/R L 72 4 EICFBRE R I RERS B
EMz7z6REDTV—TFHHEEL T L —NOERFEHE % Fig. 5icRL, 2ok 3
&, FEMIZL 5 E L ENTH -2 DB FAETIHEDF, T, 1000 EIZHOWT Y ZF0F
PRI RO & -7, Z LT, 2F4ET3HENDF,OPRERLINREIZDOWTHTL—RHNT
DEEIMIT A TNE , e OB ERET L 28R, = F A 73520 FUdEIc 2T
HY, N LHEOERIOEVRETH DL Z ErHEESI N, —F, Cygne (77> )
ERBE L2 PRI TH - 720%, TV —HNOERFHIIAE L, Zoilldgad
IZIEERD F, L& F s, Ld - T, Cygne iZHAFIc L > TEZIND F, 285 RN H
LFFEMAERRIOB RIS EZ LD,

115F (1) Relative value of F, array mean
10 7
1051 :
100f--
95F
0

gk (2) Coefficient of variability (%)

i mmmmm Ethiopia 35
81 SSSSSS Russian 80
ee====3 Turkey 372
Us D Golden Sai 1
——Cygne

ok AE : : ) ; Z
Grain 1000 No. of No. of Harvest Stem
yield k. wt. ears triplets index length

Fig. 5. Relative values of F, array means to over-all F, mean, and coefficients of variability
(genetic) in F, array of six characters in diallel cross.
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Table 12 1213, WM& & £ OBEERE & OBRICOW T, HBERE & EERERIFEE LY R L
2, ZORICEBE, FIOBALBGEOGAELINEE L - & L EFRIEY - 7201310004
#HTH-72, LT, ~Tuo—r 2 (F,/MP) i2oWwTd, 1000BIcBITA~Tu—3 2 &
WEICBIT 2 ~To—L 2nBRIEIEETH - 7.

Table 12. Correlation coefficients (r) between grain yield (Y) and four characters (xi) and
standard partial regression coefficients (b’) of Y on xi

F, P F,/MP
Item
r b’ r b’ r b’
x1: 1000 grain w. 0.71%* 1.13 0.77%* 0.73 0.80* * 0.58
x2: No. of ear 0.21 0.59 —0.61* —0.00 0.50 % * 0.36
x3: No. of triplets  —0.09 0.41 0.19 0.15 0.52% * 0.19
x4 : Stem length —0.03 ~0.13 0.50 0.10 0.59* * 0.21

*, % % : Significant at 59 and 1% levels, respectively

Kiz, ZFAECTHERBETEF0ENTH-FERETNL 20, = FFET35L
Cygne » F\d T v —# i L7z (Fig. 6, Table 13), Z#ibdfERIcEk b E, =FET35
ERBET S Fin1000K#EIL, Cygne # hBlE§5 F L D HICKEC, 288056401, F
DG LI FAETBESY, Cygne DENL LN Eh o7, ZORRPLRL Y, =&
T350%, BERORETEEL LSO ML RORMELEE2 57259,

42
B O]
w 3B -
= L ]
K = “ B O
a b
o 34 ® o
g8 L O
o o o°
2 30 e
g B ° 0OE35:r=0.29
S a6l L #Cyg. @® Cygne : r=0.90**
%E.35 ¥ Parent
er 1 1 | 1 ] | I 1 ] 1 1
40 44 48 52 56 60 64

1000 grain weight (g)

Fig. 6. Relationship of 1000 grain weight and grain vield per plant in F, arrays with
Ethiopia 35 and with Cygne.
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Table 13. The mean values of 1000 grain weight and those of percentage of ripened grain in
Ethiopia 35 and Cygne and their F, array

Grain weight(g) Ripened grain(%)
Parent
F, P F, P
Ethiopia 35 55.5 49.0 90.7 98.0
Cygne 47.3 47.1 85.0 86.0
Differenceft 8.2%* 1.9* 5.7%* 12.0* *

#: Significance of the differences in the percentage of ripened grain were estimated from
arcsine V%
*, % % : Significant at 59 and 1% levels, respectively

= -3

AHFEDEL BN —2U3, HIAMEWOA A L X THEBRIORTHIC L O ~T a— 2

FOREBNL»Z2MB I ETho 72, BEEFF LXOHAE, WO L 510, 25
DWRBEFICL > TRBEINDIZDOBEEDN DD, L ->T, ZNHLDEENREBL &
WRTERRHEEITH S E 2 B, F2b ) — O HMIE, ~T u—2 ADRIUTII MED
WOHIBHEL BB E I ENI T E2HELDDLIETH- 2. ZOEEIIE, +ALX T
Takahashi (1955) /R L 2 REER, FEA L EOMEOTHFBFREEGH D16 TH S
(Konishi 1987), 2 & 5 B TR 2 EL OREERET 272010, RENTZBAD
nf A LB e AR & L7,

PDbtnd ) ZBESNL-GEBHOTHCL 225 T, RFRTIE~T v —3 ADFAEDRE
DN, MRS &, AKMETREEEEREoSEN T ICEN2H (BP) DL Fj
HAO LN ERTHAEDH - 72, AMEDEAT ML avsF A ET MENPIC BP £
LT ECHAEDH Y, TR IR HAROBEGE X oIS EFANIcEVY~T
o—3 ZA%wRL 7,

HAD 4 R IZ G LIS D S BAI N T &MERZ L LICL TERINZZ Lid &
s Twa(HE 1967, & 1980). L72h» T, BARNDZESEZ AR & L 228
12, PAIRIFAETRMEEL) 3— 0y ERREICBWTAT 0 — 3 ADRBREHED -
ok, ok HFEREFERL VLI L Lk, FRAMETE, BIESEOHO
AT O = ZZDWTHFNLY, 22 TLHARBORBIC~T 09— A DFBRREIC Hi
PWARED LN, ZOHE, HEBE L TEEOBM 2 5L BEDORMN L 2 A2, K
EWtdh b RBBEEREORHEDF LD, KEXBEZNF OBEIC~T 0— 0 ZHBEFIT
Bz, BEREOEE, FEREFEIFEAE, BEIEEARICEL L GRS LT,
FNH WO B OBEHSILOBGCICERLIZDDEFEZ LD,

KIZTEGEICOWTIE, SHEE D ol0MEFHAVTRES A T vIVatizir-72. £
DFER, SRS EHE EETHEMER) 3, P&, 10008#E, 1MLV
BEREOMIIZ OV TLRED LN, BEMESRIZ OV TREEMIEIEFETH - 72, B
120, BERREOT TEI S A ETIHED FPEICZNTH ), AR E,
=7, F77, 752 27 Cygne i3, W IR TH - 729, TV —HNOERBEIZAE
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<,ﬁ%ﬁtiofu%ﬂmE%%éﬂ%@mbéﬁimé%%bm%w%ET%ot
(Eg&.Cn%mﬁ&@ﬁﬁﬁ%&iﬁA?@%mmmﬂ%ﬁ%ﬁ%Té%@T%éi
AT TIE ZRMDFBRR U F D » T, U & 2 0K EROBIE 4 Wl L 72, #
@%%,ﬁﬁ%m@m%ﬁ%#ﬁﬁﬁtttﬁﬁfu,%%E%E%M%KW%%%@%w
%&%iulﬁﬁﬁfﬁot.LﬁL,N%E®Y4va%ﬁmﬁ%Tuwmﬁiﬂﬂi
IR EFGORES Y 572, WARBRIZERERICL, 54 TV M 2T 1241, &
BERi % <, RDBIHEIC % R LBBEOREIZ - 72, Lizhi» TBIBEAHDIET L,
mmﬁéﬁﬂiwiﬁﬁiit&oté@t%iehé.t:%?,14187%mi5u
ﬁﬁ%mﬁﬁfﬁﬁiéﬁ%nﬁEﬁTL&w%ﬁ%ﬁﬁ%@ﬂﬁEu,Eﬁ@%&t%o
RTWHRBB OB S AL BE TR BN s,
E%t,ﬁﬁA%@«%n~yxﬂmm%mﬁtom(f%éb%%ﬁ:A¥@%ﬁng
U EDREE DI % 1SRRI A TR S v S #MDH 5 (B 1969). 2 A% & o
ALXTIAMBNY B2 b 720, HMLHEICT2L WD, L L ZOREORIE v
:k?%n@,&E&%éi%iéﬂhﬁ%@#iA¥m%ﬁﬁ%ﬁﬂ%f%%i

] 3

BIRMEAE IO A 4 2% Tlt, ABE 213 LORREIETIC & - TR 2 % oty
HMHENTYE, 2L ) BHEDEL 2 WA TFIC CORED~F 0 — 253 H
S, T U= ADFEBL L FREGATOMIBNE & DBIHESH 200 IO TRER F 5T -
20 ZDLHAAROEEL BB E L, HREHDFIE L OTWEIT- 7. FEFEO AT
HFom< th 3,

1. NG (IEM) o3z, A, WERUCTEEEDLBHMEIC, HAOANSE R
MEEZNENTHEL, ~T 0— 2 ZADRRE P2, F OB ) IS 5L 50
NT =2 AR LD EHEEER O SR T, F/MP O E4EIZ].37, kD~ T o
— 3 A ERL AT Fy/BP »51.45TH - 72,

2. ZRMMEDEAIL, HREMD 5 DTSRI GBI & L CHARD 2 Sk %ML 72 F,156
ERELZ. PAIRIFAETOREE DT T~T O —2 2HE , RS ) IE
X E~T e~ ZADRAELZRL 2443, F/BP 22N 2N1.6651.45TH -
7z.

3. BARIEADVENZ RTBMMENG AL H G, 2512 B A RO BYE
2afE 2 BB L FsfEL. SNOORMETHL~T oL 2088, HEXE
EDOF, T~TO—L 2AHEh -1,

4. WREMD ZEREI0EZHACLATH T T U ASTORE, —HHaSEIO5ERE
(ZFAET) RIEREEENDECRE (752 2) PRWIZSAL,

0. —HRAALXTWENDHFEIHRLKRED - BHEIZ, —BBKRTH- 720, BiFHZ
VEERITAT - 2 RBHE R TR I0008EOHEN K TH - 72, ZHUd, B L 250
GOBETHAEREFZ bNnieh, BREIC L DBERETLERELIITEASIET L el
BN 72,
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