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AFFERAIGEURRE, RSG5 _ERERERN = F R AR ET k.
1 BAEHEIRSEIT SRS *

LUEFHERFANZICEEMEAZEQZH N, RSN RERN (G N XEERERE
BIERL (Go) R FLBE Y (Ge) . RZEE Y (Go) X 7] 4 i 4 BE M HERL BZ ( Ao ) F1E B ¥
B (Do) B &5 B, FEFLR 5L (Ge) MU BT 53-8 9 AL FLINYE R B (Ae) FIREFL BAE R (De) i
& &,

MRUTREBREBL: (D AFERXEGFYY, Q)AFELLUERN, Q)RFEENE
RN (CEASNEEZEAYEE), OAFEERRSHFENEERY, N —HREEKEY
SMAEMEHEREZE, B i MEEREE; MXEHNFL MXEERESE - MRANMHHRTY
HERFHBRERZRME (yi) THUT RERETFER.

Yier = p + G + B, + ey
Heb. . REBEFHH, BERA;B, BEABY, BB ; ep BERILR MR HXBRIZT
SHNRA MRETEL, WEREPVEHEEAKE. G, B FHEABEERY. G
AR EARRETARER(, ) RXEAER (L) LA AHZELE(2=0,1,2,3,4) 1
BN AT RERE -
FE P, MBRERNTB(E=0) Gu = 2A0; + Doy + 3Ae; + 3Dey;,
FH—RF (P xP)MRERENE(E=1)
G;1 = Ao; + Aoj + Do + 2Ae; + Aej + De;; + 2De;,
FF A Fo B BB ST B (R =2)
Giz =Ao; + Ao, + 0.25Do;; + 0.25Doy + 0. 5Do;;
+ 1.5Ae; + 1.5Ae; + De; + Dej; + De;;.
B2 —{R BC,; (Fy; X P, ) HIB BN 2 B (k =3)
G;3 =0.5A0; + 1.5A0; + 0.5Do;; + 0.5De;
+ Ae; + 2Ae; + 0.5De; + 1.5Dej; + Doy,
B 32 —1R BC,(Fy; X P, )i fe RN 5 B (& =4)
Gi4 =1.5A0; + 0.5A0; + 0.5Do;; + 0.5Doy;
+ 2Ae; + Ae; + 1.5De; + 0.5De;; + De;;.
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AEE=SSHZ oRERE, =42 —KRERXEF, UEEERERN SEAERRERTARH
EMLH, FEMNEREH FZE Cov(Ao;, Ae;) = Cov(Ao;, Aej) = 0 ac.Aer MBEuEREH T E
COV(DOijpDeij) = 0po.De-

X, FFRREBERERAR T E#( V) MEHE

Ve =Vgo+ Vge +2Cq0.6e + Ve
=(Va+ Vpo) + (Vac+ Vi) +2(Chapae + Cpo.pe) + Ve
i, Vo VBB ETE, Vo IBERRETE, Cooc NESHEABMED T E, Vo WEMER
WHE, Ve YRR E, VA NERAMERN T2, Vo AL BEBN T E, Cooa VE
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SRAMERNB I E, Co n VEMEIEZERNDTE, V. IREIIRTE.
ARBEHAHBRR FETEARMT.
Vp(Fy) = (203, + 0}) + (564 + 505,) + 2(30, pe + 20p0.1e) + 02,

Ve(F,) = (265, + —g—aw +4 %ai, + 30%) + 2(30p0.50 + Tpoe) + 02

VP(BC,- ) = VP(BC,)

=(2 ';-aﬁo + %—af)o) + (503%, + 34’;'0%,) +2(3 "%’UAO.A, +1 %’GDO'De) + ol

UEBRALT s/ REHR, BEEFAMFTEARALTELEREHE  BERBDARX
R’it, AR TAHEFX:(1)P,Fy, F; ()P, BC; (5 BC;), F;; (I )F;, BC; (% BC;), F;.
BGRER (WA BABER N RER (WL MEARRER (L) BT 2R A
RY = hto+ hhe = (Vao + Cpone)/ Vp+ (Ve + Choac)/ Ve
R F MINQUE(0/1)ESIT U B RMMmGE RS REERF LT 248, RABEH T
R M (Adjusted Unbiased Predication, %k AUP)PIAR, UM & HEE KN . 254
ERTRERIRAER, AR A Jackknife EE BT R, A : MRESH §EHL B,

2 SIRES

2.1 #HH

U7 AZRREGFRILENIIREZ F, MBRFEN F, #F, HREF, BEFFNER
ERERKDH EERSE(AAN). T MHFHSIR(DERZL, )71 S, (3)FH 1
B (BRI 3E, (5)EEKXE, (6)S-096, (7)Ris $1508. HIF X% F 1992 FEEEIHIT R KX
FRERG LR EIRAHR, EX 3 K. HEFUR KM AAN S kS BRERA A
EBRCH BN RAXXRENFFREER(NHLMESELSTRENE, HE8&E
RN AP AE . TSR E RO BR8N —FERER AR (AR ERER
)R E v BN M A AR ER (HRERER 1D RS RELS.

KIREFREERN—HNEESY AUFEFRECSRERFFHBERE AANK
MEFTEARSBEED 740 8EH K1 AAN FHEMNFE 1.

1 TAEEN K AANRRENYE

Table 1 Means of Kolbach index(KI) and a-aminte nitrogen(AA-N) contents of 7 two-rowed barley varieties

F X Varety

AR Trait

P P, P, Py P Ps P,
KI(%) 45.93 45.67 44.83 45.7 39.43 47.67 48.50
AA-N (mg/100g) 197.67 187.00 168.67 172.67 159.00 194.67 226.67

2.2 RFKIFIAA-NHIBEFELN

EZIF KIF AANHEFREFES BAETERLRERINTE 2. # A LR 4 et
BT ERGENEATZE (V) HEEE T Z (Vo) UREAMEFT 2 (V) BEAEEK
F, ERRFLA BB R (R 2 £48) . AA-N B BEF IR 2L 2 B I 7 2 (Caae)
HERREEKT SAHXFAA RO EARNZEREENELEEREH, BN E
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ERAATFREREER, ANELSEZER Z BIFEMEREMX. EFEGRERHE
B4, MEEAREREKDME SRS BEE(AA-N) W Z 8 K 3 5 85 3 BE 47 1 A 7Rk
BRERMRNEEERKREEM RN TU, 2EBBRMEF KI N AA-N B REZERH
MEAZEEEHURENEARR R FERE EMEXNERSEREDEARERKT
e, B, 2 FEROBEE R P IR 2L E 0 e R 89 TR A o] R

%2 TREMEGEHHIE K AA-NHBEHERDFESREAFLER

Table 2  Variance and covariance components and their standard errors estimated by different models for KI and AA-N of malt

g B Full Model BRI Reduced Modell SRR Reduced Model
34 K1 AA-N KI AA-N KI AA-N
Parameter fGHE VLR {4 H £ HLIR fhiHE £ YR fhiHE £ PR it £ LR fhHE + HLIR
Estimate + SE Estimate * SE Estimate + SE Estimate + SE Estimate + SE Estimate + SE

Va 4.43° £1.85 159.82°° £36.71 13.08"" £2.56 417.96" " £75.68
Vi 15.027 £7.02 597.69"" £156.95 25.10" " £8.51 1087.49" £489.14

Vae 9.95° £4.17 358.67" ° +£82.67 31.40°° £5.98 1150.63°° £181.54
Ve 0.00£0.00 0.00+0.00 19.21°" £6.35  820.80" £357.67
Chote 6.85£6.28  308.19" £150.29

Coomx 0.00£0.00 0.00£0.00

Ve 0.20°° £0.05 23.92"" +8.68 0.55"° +£0.16  37.52° " £10.50  0.34" " £0.09 30.56" " £9.15
A\ 43.30" £24.081756.48" " £487.43 38.72" " £8.55 1542.96" " £476.7 50.95" " £9.21 2001.99" * £351.93
hE, 0.26°° +£0.03 0.27°"£0.03  0.34°°£0.07 0.27"" £0.08

hi. 0.39°° +£0.03 0.38+0.00 0.62°"£0.07 0.57°" +0.08

¥ eMAEE - HREEEMSAREALEEREY, GREAN ] ACEZGEREERY, AEHR I AR =&
BEAEEB; », » » 2 FRFEF 0.05,0.01 BFKF.

Note : Full Model includes diploid geminating-embryo gene effects and triploid endospem gene effects, Reduced Model 1 in-
cludes only diploid malt gene effects, and Reduced Model II includes only triploid endospem gene effect. *, * % represent sig-

nificance at 0.05,0.01 level, respectively.

ERACBERMEER(E 2 BRER 1) AN, 5&EEM L, N EEE IR
(V a0) F B (Vi) BA BRI R ER (WL ) BB BT FRAZEREARB(R 2
AR ) AMH7, RIBRPLEE TR IR R (Va0 70 BRI (Vo) VA BB SGREF (R4, ) RIS BT
Bt X5 ROESHERE—F) FARHEANRRIIRFE(VI)RAFLEEE KI
MAANE V, EBRFERAFE(V)WELBIBERRER T 250K 1.42% 1 2.43% , AHEBHE
R 4514 0.67% M 1.153% , T AR5 5N 0.46% 1 1.36% . X Ui A AR
HESEREALSHEEHEFERBEEFOELHTR(EEHTR) — B0 HTREE
BH), —Z4FFHLR, M HRESERERREFERMELTRERE. BRITE
FHERMBEARERALRA.
2.3 ¥ KIF AA-N HXEB AR E

FIPET 7 AAERMNESF KIA AA-N §9 R BRI InvEs s B E & A THRHER . B
%£3EFH, AASERBNSFER, EX 7 M SRAFEERF, HARZR(P)H KI M AANKHFE
% TF By RE AP FUE 2L 000 B0 T8, 36 B LA SE /R R A9 /B R 2F M K1 A AA-N AR B
KHME . e —2(P,)# AA-N BB MR R ER LB EE KT, AARRRS
EF AA-N BBIFER . L EKAF(Ps)# KI Al AA-N LK Ris$150(P;) 89 AA-N # B hn¥EA
BEF, D4E 20 Bl (3 0 B Ul LB E MERS S EZFH XA MEREERE.
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FAGREE [ (R 3), S2RBEHE, BRERFWEMEB N EHX/DKF—
RN, BRI SHRFEEMNREHEX, R 2), ERAUEHLENEHEXRTLRE
HIBIRE (Aoy 89 AA-N BI5h), B THER PR R WA BOK; S B AR E 0 o 4red, &%
FHEAMERE TR ENEETAEAT RN BRE . RARSEERED 1, ABiNE
SEREEFEMER; TASRAEI, KBMENEXEAEENER . By XmaREy
EEAMEMERRNBTT ZEZ—F . XSFELTHER (R 2).

W FEAMEXES BT EHTIN IR, P, x P, Ml Py X P XM A M EF KI
FIEMHRFEE P xP, AEH AAN FBEZHRE. BERRXKBPRXTHESHXFMER
R REAAHE.

}3 EIF KIH AA-N B0 R B
Table 3 Predictions of gene additive effects of parents for malt KI and AA-N

BE PR R (8 R MR
Germinating-embryo additive effect Endosperm additive effect
£HA BRRE I e b SR
Full Model Reduced Model I Full Model Reducced Model II
E/REmMIEH (KD
Ao, 2.65+% £1.21 3.57% £1.45 Ae 3.97% £1.82 6.80° " £1.37
Ao, -0.6310.51 -0.69+0.52 Ae; -0.94%0.76 ~1.47" +£0.55
Aoy -0.08%0.57 -0.31%£0.57 Ae; -0.1210.85 -0.35+£0.59
Ao, 0.36+0.57 0.5210.56 Aey 0.5410.85 0.78+0.60
Aos ~2.00" £0.92 -4.31" +£1.68 Aes -3.00" t1.41 -5.59% » £1,58
Aog -0.056+0.487 0.61+£0.57 Aeg -0.091£0.73 0.11+0.55
Aoy -0.24+0.59 0.61£0.71 Ae -0.36+0.88 -0.2910.63
a— EEM(AA-N)

Ao, 13.35% * +£3.85 24.49" £11.49 Ae¢y 19.99 % » £5.78 48.88" " +12.15
Ao, 7.20°°" £2.97 11.15° £5.09 Ag; 10.78 * £4.46 25.43°" £5.59
Aoy -2.78%3.16 ~12.16" £5.85 Ae -4.09t4.74 -14.58" £5.53
Ao, 3.50+£3.20 -0.81+2.18 Aeq 5.25+4.80 7.97"* £2.09
Aos ~8.90" £4.08 -25.14+12.29 Aes -13.33" £6.11 -38.31" " +11.65
Aog 0.6614.05 3.01+4.48 Aeg 0.9916.08 3.73+3.68
Aoy -13.07" £5.52 -0.5515.35 Aey -19.58" £8.29 -33.11"°"" +5.68

*, * » PR RETR 0.05,0.01 BEKF.

%, # ¥ represent significance at 0.05,0.01 level, respectively.
3 ¥ ®

FAFERE B AE R 08 3 AL AR FLEE B A 3L 1R] ) 49, 5X R BB PRI A9 G5 N 3 SE AR A 4R
ERTRE . N T AR BRI AR E X F 55 FERG B m RN, AR tn
RRFEXAE, WERARDF, BLZFEROBERERLEN. R OREEF & RERY
R, B SEEMEILFER SRR ERBA SIS, MU R LA E 1T
EWHE MALEETARRASHFTFREE BEAREATEFER OB TFREK
TEMR R TG R AR AT R B D48 (R MR, B MR o i B2 B B0 B
A GEERE RN LO TSR URE T ZRA SRS N R E FH
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REY BT 4.

S EFERTE—EEBHMT E2XF F ARERILUATENH THEFER, R
REHE F HREXTEN F, FTHEF. EXRFRT, ARORERNEIHNED F BT
HEATRESTH —SHEAE, RURXTAERLR, TEARBIHF(FMEREE, KAR
#5, HWE (G FERABESHT. MRBREXBHENIRTAGHEE F K F, HE,
RESHEXRFEREEF AR #F, ETL2HAEEXHFHTREI T, EXFHEH KR
T, TR G R A BB R MINQUE(0/1) 7 AT SRR, IHEAT B SHATaE
AR, BT RRESHAR T FaE - RXHEAR(F, HBC), FBE2HARIELR.
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A Modified Method of Molecular Weight Determination
by Gel Electrophoresis

Chang Qing Zhang Shuangquan Xiao Li Zhou Kaiya
(Department of Biology, Nanjing Normal University, Nanjing 210097)

Abstract A modified method of molecular weight determination by gel electrophoresis is in-
troduced. It could be used for molecular weight determination under the circumstances when the
origin or the front in the gel could not be identified. Algorithum testify and two examples are giv-
en.

Key words gel electrophoresis protein nucleic acid molecular weight determination
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(F#:% 536 71)
A Genetic Model and Analytic Methods for Malt Quality Traits

Yan Xinfu Xu Shaoying Zhu Jun
(Department of Agronomy, Zhejiang Agricultural University, Hangzhou, 310029)
Xu Xinyu
(Institute of Crop Germplasm Resources, Chinese Academy of Agricultural Sciences, Beijing, 100081)

Abstract A genetic model is proposed for analyzing generation means of malt quality traits in
barley, according to the characteristic of malt trait. The total genetic effect (G) of malt quality
traits is partitioned into germinating-embryo ( designated as ” embryo” for short) genetic effect
(Go) and endosperm genetic effect (Ge) . Embryo genetic effect can be further partitioned into ad-
ditive (Ao) and dominance (Do) genectic components, while endosperm genetic effect can also be
partitioned into endosperm additive (Ae) and endosperm dominance (De) genetic components.
MINQUE (0/1) method can be used for estimating those genetic variance components and covari-
ance components between embryo genes and endosperm genes as well as for predicting random ge-
netic effects. Kolbach index{KI) and a-amino nitrogen{ AA-N) content (mg/100g) of 7 parents
and their half-diallel F;’s of two-rowed barley ( Hordeum distichum L .) are analyzed as a numer-
ical example in comparison with the results of two reduced models.

Key words Malt quality trait genetic model germinating-embryo gene effect endosperm

gene effect



