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Diallel Analysis of 1,000-grain Weight in Two-rowed
Barley Varieties

Jiri WU and Kazuyoshi TAKEDA

The inheritance of 1,000-grain weight of two-rowed barley varieties
was examined using a reciprocal F, cross and a half F, diallel cross among
eight parents. The F, generation was examined in five different ripening
conditions i.e., (1) control, (II) leaf cut, in which all leaves were cut at the
heading time, (Ill) Spikelet thinned, in which a quarter of the spikelets were
thinned at the heading time, (IV) dry, in which the plants were grown in a
vinyl-film house without irrigation, and (V) wet, in which the plants were
mist-irrigated every two hours in the daytime after the heading to the
harvest. The experiment was repeated twice. The F, populations were
grown in the ordinary condition.

The average 1,000-grain weight was largest in the dry plot followed by
spikelet thinned, control, leaf cut, and wet plots.

The 1,000-grain weight was predominantly controlled by the additive
genes. The dominance effect was also significant. The large grain weight
was controlled by the overdominant genes. Epistasis among the genes
controlling the 1,000-grain weight was significant, but the maternal effect
was absent. In the F, diallel, heritability was 0.3~0.6 and 0.2~0.5 in a
broad and a narrow sense, respectively. In the F, diallel, it was 0.9 and 0.6
in a broad and a narrow sense, respectively. In each of the 28 F, popula-
tions, the broad sense heritability was estimated as 0.3~0.8.
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19915 D FZ TR X 7 &5 2199241 BT 2 TRHMENDL, 0000k E % Table 112577,

WEFNDERB L UERICBWTEL 3T P I Tr Rk T, £OM0 7 RED
1,000%1 & (ZEAL Tva7z, 19921, 0008 FE % 1991 F O IX & 8§ 2 &, 199240 FH
U7 %I S, ZoOMEmIZE RIS (17%H), 0% 2% (6% BLUu=2 /) 7—
NE (0% TKREL, 2@ T 6 %I & kEMbL Tz, TS NDERIZM
FIEBIT SRR EME L EDMHEIZL > THIERBIZNZLDEALNS, Yap and Harvey

(1972) LNEA A LXD T X TIEHF A 7L IV F, #19694F & 1970412585 L, 1,000K7E N
B ST A= =%, FRICLE>TRECELDZEEZHEL TWBEDT, A LXKk
B L TR L FERDOBIDIHEE I KEVEALILA,

Table 1. 1,000-grain weight (g) of eight parents under different conditions in
1991 and 1992

1991 1992
Variety I 11 1I 1\ \ 1

1) Nisino Gold 42.9 47.3 43.9 36.4 36.6 38.4
2) Satsuki Nijo 46.4 46.3 46.8 39.4 35.3 39.0
3) Yosikei 16 47.1 49.0 45.7 42.0 38.3 39.3
4) Amagi Nijo 44.1 47.3 50.0 39.0 35.9 40.7
5) Nittakei 22 44.4 50.2 43.8 42.5 36.3 41.3
6) Haruna Nijo 41.7 45.6 45.8 40.3 36.7 424
7) Kinuyutaka 40.1 49.0 41.8 37.0 37.1 424

8) Misato Golden 47.6 53.5 47.5 44.8 41.6 46.5

Mean 44.2 48.5 45.7 40.1 37.2 41.3

I : Control

11 : Dry (materials were grown in a vinyl film house without irrigation)

Il : Spikelet thinned (a quarter spikelets were thinned at the heading time)

IV : Leaf-cut (all leaves were cut at the heading time)

V : Wet (mist irrigated every two hours in the daytime after the heading to the
harvest)

1914E D FMBX THE T 5 &, D 5 — 8 L Tl #es L 2808 X T1, 000k E A
LoAE(, HBHIC/AMED 1/ 4 2R8I 2R KA Z iUk E, oK, STEX, BEXO
JEIZ 1, 0000 E A L 72,

WX BT, 000 E AT L K E D - 20N, RS & - T 1 RS S 1 Rk
Wb L, #EEICRRALL 22 E AL, HMBIC/ANED 1/ 4 ZRG1728RIXIc B v
TRADIHEE LD L FHIB LIl v Ev ) BEE, ZLDMBDRIRLI L >
T —=ZRT 2L N HEEOKREIC Lo TEFELTHEIN TV B Z L ZRL T 5,
BHERXICBWTL 000 B EEICHE DR, BECL > CERYPHEEZINHTH S, H
BTN TOES 2B L 729 XICB W T, 000 ESNRIX L D LFH 9 BEEL»
WAL W2 Ei3, AALAFICBWYCIEM, FEH, B O &I L 2 REeROEE N
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1,000 E DS HrF 4 Table 2 IR, &d, 22 Tid4ekzs 77— L 2@EEcH L TF
FHBEZIT-> T 5,

TNT OB HAGIC b7z - THMBRER (a3 EEWKETHEETH Y, Fofghilx
(p=0.05~0.1) 2K < EEESHRZNTNL 5 BULNKETHERETSH ), FI—KkHL
EHARE RT bIHIZ F RO R TOMBX THEETH > 72, WTNDOAEXIZEWT
L FIOFEEHERBOFEEMEL D b REC, RROF B E A 617z,

Table 2. Diallel analysis for 1,000-grain weight

MS
Item df F, F.
1 9] | I\ N 1
a 7 54.16** 80.66** 68.79%* 58.67** 41.96** 57.69**
b 28 14.36** 8.07** 20.41 17.03* 14.96** 4.15%*
b, 1 170.97*%  124.37**  180.01**  123.29*%  309.77** 3.66
b, 7 13.67* 6.05 23.02 7.76 5.36 7.35%*
bs 20 6.76 2.96 11.53 14.96* 3.58 3.06
¢ 7 2.59 0.83 12.39 6.11 6.62 —
d 21 4.59 3.82 8.93 8.94 5.27 —
Error 63 (35)" 5.25 3.49 12.83 7.47 3.02 1.27
D 7.67 3.99 -2.85 3.63 1.89 5.94
H, 10.38 5.23 12.60 13.39 11.79 38.09
H, 7.95 4.48 8.01 12.92 11.48 25.98
JH,/D 1.16 1.14 — 1.92 2.50 2.53
Heritability
Broad sense 0.49 0.62 0.27 0.43 0.64 0.93
Narrow sense 0.29 0.50 0.16 0.20 0.29 0.63

1): df for the F,
%, %% : Significant at the 5% and 1% levels, respectively
1~V :cf. Tablel

PRIz By Tl oz L 2895 (b0 »AETHY, ik 5L 912 (Table
3), BLAED I P T AT EOMARIZ BV T F,0THE & B O AT 9g
Y U OMAE (F, —0.1g) IS HNTARE L, 39 T Ty B KRLEE T
o TWwb D EAREENT, FOFATLLELZRTL, 3T T > £ LR
L7 FLoi3 & A SRR o TiahseatBtdon Lz (77— 5 48).

FRIC BN T CHEB L dERIWTAOMBER THHETL (, HEME O T3
KizBUshRIE T Wi e AL,

FRED R T A — 7 R H#EEL, Table2 DTEIC/RL 72, SEREEE (VH/D) 31 %
W7, BEMASTAET LI EERL TV, Crook and Poehlman (1971) 37XFA4 4 4%
D F, 7 4064 oMl a8 1,000k B P B 2 2, 4 MlEE Tl RRB Al 72 2L
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F 74 TV iz B 3 IABE0EERIEEMEEES 1 X 1 MK CRES O KRS Wik
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L2 EELC L0.3~0.50ETH » 72,

F. 74 7V Mz B 5 8EFRIZE380.9, HI0.62 & - 72, FioFREKIZ BT 2 Wr

(r ZBAORINZ 31T 2 5%M & IEEB L OIS ED) O Vr (r FHOBE FHIZ L D3I
SO 12T 2 R EIE0.47~0.88 IR D 1 & DR, BB TRICR AR (= E
28 R) DT B2 raRE i, NEEKo Fucsiy s Wr/Vr 777 7 % Fig. 112K
F. F & FucBiF 2757 FoBRGHEOMIMIEIZZEH L TH ), BETOREERI AL
ETHLIEH I biLsy, WFROMRIZEWTL AR IV P T—17 > (i
VR M, EHERETAERL Tw 5 2 xaurd sz, Wr+Vr #1000k H
DRI IZ VT NOMERIC BT LEELAOHBL S Y, KO FRAENEE ALk,

AT ND KA T L F, (FEMFI60MEIK) 1250 21,0008 EDFEME, ik &
PR ML & P BE 7 & g & H#E5E L 72325 s iz Table 3 12, (VF,
“VE) /VE, 5 b #E5E L 721, 0006 B JEF O EEAUS M AT & - 0.25~0.83 (FF#)0.68)
THoz.,

FEMZBT21,000BENEREFIVWTAOMAEEIZE T LHEKENTH Y, FoMBT
BEDIed b LT (T — 3 AW,

Wr | Wr=0.47vr—0.91
Wrz=12.96Vr

[]
0 8 ve 10

Fig. 1.  Wr/Vr graph for the 1,000-grain weight ina 8 X 8 reciprocal diallel F; of two-rowed

barley.
For name of parents: cf. Table 1.
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Table 3. Midparent value (MP), F, mean (F,), phenotypic
variance in F, (VF,), error variance estimated
from the parents (VE) and heritability in a broad
sense (h?B) for 1,000-grain weight in 28 cross

combinations
Cross? MP F, VF, VE h?B
1x2 38.7 41.0 17.97 4.79 0.73

1%x3 38.9 39.4 12.90 4.53 0.65
1x4 39.6 40.7 18.79 7.47 0.60
1X5 39.9 40.3 16.20 4.23 0.74
1X6 40.4 40.5 12.89 2.44 0.81
1x7 40.4 42.6 9.13 5.73 0.27
1x8 42.4 46.8 13.59 5.18 0.62
2X3 39.2 38.1 26.02 5.50 0.79
2X4 39.9 38.0 21.05 8.43 0.60
2X5 40.2 371 15.24 5.20 0.66
2X6 40.7 40.7 14.65 3.14 0.77
2X7 40.7 41.6 21.97 6.69 0.70
2X8 42.8 45.7 19.91 6.15 0.69
3x4 40.0 40.6 22.50 8.18 0.64
3X5 40.3 37.9 13.89 4.94 0.64
3X6 40.9 39.2 18.30 3.15 0.83
3IX7 40.9 44.0 16.14 6.44 0.60
3x8 42.9 44.7 29.94 5.89 0.80
45 41.0 41.5 10.50 7.88 0.25
4X6 41.6 39.7 23.81 6.09 0.74
4x7 41.6 41.4 20.30 9.37 0.54
4X8 43.6 45.4 37.29 8.83 0.76
5X6 41.9 40.4 13.77 2.85 0.79
5x7 41.9 43.6 16.47 6.14 0.63
5x8 43.9 42.7 31.89 5.59 0.82
6Xx7 42.4 40.8 24.19 4.35 0.82
68 44.5 452 16.09 3.80 0.76
7Xx8 44.5 47.3 17.22 7.09 0.59

Y cf. Table |

F 4 [FE Sl 13 i Rl & s 2o AR 4R L (Fig. 2), 1,000ki8 25 & L CAHImeg % 58
LFER THE I NS Z EH5E R 7z,

FERoERBSHITABDO I F T—LT > 2B ET B THAETTIIEHL.7TX
MU D21 A (CFHI17.5) &0 LRRAE(, %P T—AT > ORKICETY 86T
R ifE & I3 R b Z R E e,

B 11 A U R B Fe Tk R IR M 3 s (R AT § 2 RS AR BT 51,000k E
SFEZSR319~62¢ 12 K 3 (Takahashi ef al. 1983). KikiZ —FefnfE & NGt TH L 2
R, FEEETRHECHET 5 ERETOL, 0006 EII LMD 2 /3BETH), K
b2 S ERN I owTHE L TOAREHOEPHEIARTH D Z b o> T b

(48 5,1975). %72, ERHEOREHHII10%HIH T (K H51989), MaMEIIrmEL Y
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Fig. 2. Relationship between the mid-parent and F, population mean of 1,000-grain weight
in 28 crosses of two-rowed barley.
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DEIEHIZ0.3~0.6, HEDBEAIHELPIZENTZ LV LD,

& -3

THAA A LX S MEEOEM S A T LR BEUNESA TV 2L T1, 0006
FEOBILAN 2T - 72, 1,0006E 135 & L CTHEMEYZ B0 FIC KBS 1, BEEL LU
LE R ADHEEL, KO FAPERT, F 74 7V IUIBIT 3 EEROBMEFIE KIS
0.5~0.6, WIBOELHIL0.3~0.5, BMESIFREE TV Z &2 EXHIL 223N,

F. 74 7V i 81 5 #5313 53809, $380.6, 280 F.AEFIC BT B EFEDEMLFIT0.3
~0.8TH - 7z,

F——=F A LX, kik, 54T VoM.
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