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Abstract Half-diallel crossesw ith seven parentsof two-row ed barley (H ordeum distichum L. )
w ere conducted in two yearsfor purpose of analyzing nonessential anino acid contents in kernelsof
parents and their Fz, by using a nev genetic model including seed-additive-dom inance effects and
m aternal-additive-dom inance effectsw ith enviromrmental interaction based on generation means of
triploid endogperm quantitative characters The results indicated that except lanine and agartic
acid, the contents(%) of five anino acids(i e Glu,His, Gly A rg and Tyr)w ere controlled by ma-
ternal genetic effects aswell as by seed direct genetic effects Seed direct additive and maternal
dom inance effects constitutedmajor part of genetic effectsfor kernel histidine, arginine and glutam-
ic acid contents,w hereas seed direct dom inance effects formed main part in inheritance of glycine
and tyrosine, A lanine and agartic acid contentsw ere almost governed by seed direct dom inance ef-

fects M oreover, A rg and A la contentsw ere al significantly affected by seed additive effectx envi-
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ronment interaction in addition to by maternal dominancex environment(D x E) interaction,
while Glu, His, Gly and Tyr contentsw ere considerably regulated by seed D X E interaction High
general heritability of Glu,H is and A rg contents revealed that it w as effective to improve then by
direct selection in progeniesfrom cross Significant positivematernal additive correlationsw ere al0
found betw een lysine and A 9, Glu, His, A rg or Tyr content, w hich were high in parents Ris@
1508, S-096, Zipi and Supi | It was suggested that these varieties as fenale parentsw ere more
suitable than other parents for mproving these anino acid contents

Key words two-row ed barley; anino acid; seed and maternal genetic effects genotypex envi-

ronment interaction; inheritance
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Tablel PhenotypeM eansof 7 nonessential anino acid contentsof seven parents and their F2's in wo-rowed barley
(9/kg)
Genotype A9 Glu His Gly Arg Ala Tyr

1990 1992 1990 1992 1990 1992 1990 1992 1990 1992 1990 1992 1990 1992 Total

(P) Parent
(P1) Garmu 328 357 678 699 163 192 253 284 342 405 254 332 219 287 2397
1 (P2)Supi 365 375 748 716 164 205 244 318 342 422 238 347 222 262 2484
1 (P3)Qianzhe 38 350 819 712 170 188 235 367 359 35 272 311 262 290 25 39
3 (P4) Zhenong 391 33 779 68 170 201 250 328 355 373 270 330 241 273 249
(Ps) Zipi 403 38 839 763 18 237 269 29 39 466 295 38 330 372 2805
S-096 (Ps) 381 423 710 716 204 224 28 293 407 417 312 324 355 355 2705
Ris @ 1508(F7) 473 431 847 772 19 216 300 323 427 462 329 328 306 326 28 68
M ean 38 379 774 723 179 209 263 316 374 414 281 337 276 309
F2(i ) Fzhybrid

F2(1) 389 387 753 768 18 180 28 28 397 430 311 312 286 296 26 34
F2(2) 372 38 735 751 185 18 279 278 39 38 310 291 28 291 2563
F2(3) 370 381 752 752 191 197 269 290 402 429 311 331 301 329 2653
F2(4) 363 387 736 763 184 191 262 28 392 421 300 329 290 300 26 04
F2(5) 374 410 760 773 198 210 271 298 38 426 304 345 311 326 26 96
F2(6) 368 393 742 764 190 18 261 285 369 402 300 339 295 304 2601
F2(7) 378 400 738 756 195 195 280 299 38 426 315 35 310 306 26 69
F2  Mean 373 392 74 761 190 192 272 290 38 417 307 329 297 308
Correl Coef Q 443 Q 259 0311 Q 457 Q580" Q128 Q870" "
Fa(i) i F2 . 1990 1992

F2(i ) represents themean of all the F2 generations derived from the combinations involving the parent i
Is a aorrelation coefficient betw eenmeans in 1990 and in 1992
F (el
, 1992 1990 . F2
, 1992
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Table 2 Estimation of genetic variance and covariance components and heritability of 7 anino acid
contents in kernels of two-rowed barley
Param eter A Glu His Gly Arg Ala Tyr
Va Q 000 Q 099" Q 027" Q 014" Q 102" Q 000 Q 018™
Vb Q 190" Q 000 Q 000 Q 039" Q 000 Q 443" Q 162"
VAm Q 000 Q 016 Q 005" Q 003" Q 018" Q 000 Q 003™
Vbm Q 000 Q 152™" Q 031" Q 000 Q 162" Q 000 Q 067"
VAE Q 007" Q 000 Q 000 Q 000 Q121" Q 223" Q 000
Ve Q 000 Q 690" Q 092" Q 049" Q 000 Q 000 Q 168"
VAmE Q 001™" Q 000 Q 000 Q 000 Q 024™ Q 044" Q 000
VbmE Q 000 Q 000 Q 000 Q 000 Q177" Q 390" Q 000
Ca.Am Q 000 Q 059" Q 007 Q 019 Q 009 Q 000 Q 021
Cb.om Q 000 Q 000 Q 000 Q 000 Q 000 Q 000 Q 080"
CAE AmE - Q079 Q 000 Q 000 Q 000 Q 022 Q 098" Q 000
CpE DmE Q 000 Q 000 Q 000 Q 000 Q 000 Q 000 Q 000
Ve Q 1197 Q321" Q 040" Q 102" Q 117" Q 131" Q 090"
Ve Q 158" 1 395" Q 209" Q 168" Q 783" 1 427" Q 626™
h3 Q 000 Q 113" Q 164" Q 029 Q 141 Q 000 Q 005
hd Q 000 Q 054" Q 058" Q 097" Q 034 Q 000 Q 028
he - Q462" Q 000 Q 000 Q 000 Q 183" Q 225" Q 000
hi e - 0495 Q 000 Q 000 Q 000 Q 059" Q 100" Q 000

Va= direct additive variance,Vp= direct dominance variance, Vam= maternal additive variance,Vom= maternal domi-
nance variance, Vae= direct additivex environment variance, Voe= direct dominancex environment variance,Vame= maternal
additivex environment variance, Vome= maternal dominancex environment variance, Ca.am = additive covariance, Cp.pm =
dominance covariance, Cae ame = additiveX environrment covariance, Coe bme = dominancex environment covariance, Ve=
residual variance, V p= phenotype variance, hd= direct heritability, ha = maternal heritability, hde= direct interaction heri-
tability, hi e= maternal interaction heritability.
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Table 3 Covariance components betw een nonessential anino acid contents and lysine content
Covariances AP Glu His Gly Arg A la Tyr
Ce Q 117+ Q 261 Q 149 Q 014 - Q357" Q 139 Q 236
Ce Q 110" Q 263 Q 134 Q 034 - Q 370° Q 138 Q 228
Ca - 7.627° - 4 574* - 6 034 2 875 - 13 052 2 577 - 6 9457
Co - 8930 - 13 703" - 2 250" Q 460 - 13 386" 5 817" - 6801
Cam 14 002" 20 107" 5 334" - Q480 18 317" 3 557 10 837"
Com - 30527 - 46717 - Q 750" Q 128 - 4526 1960" - 2307
Cae - Q548 - 6 962 - 3826 Q 314 1371 5 291 - 37%
Coe 2 164" Q 944 1 688" - 2723 2 876" 1 661 1 348"
Came 2 944 6 611 6 778 11 847 5 654 24 899 6 479*
Come Q 697" Q 317 Q 552" - 0925 Q 898" Q 619 Q 435"
Ca/Am - Q189 - 3154 1134 - 1339 1 801 1 419 Q 369
Cb,bm 3 020" 4 655" Q 787* - Q147 4 475" 1 940* 2 292™
CAEAME - 1894 - Q 107 - 2039 - 5167 - 4613 9 340 - 1727
CpE/bmE - Q 708" - Q297 - Q562" Q 922 - Q925" Q 568 - Q 445°
Ce Q 007 - Q0 002 Q 015" - 0 020" Q 014 Q 001 Q 008
*, * * + Significance ot 5%, 1% and 10% level, regectively.
(o221 Griffing Hayman
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