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Abstract The literature on associations between biochemical polymorphisms with a Mendelian basis and
quantitative traitsis abundant, but it is often difficult to draw conclusions from results that vary in statisti-
cal significance and that are sometimes conflicting. Linear models were found capable in estimating associ-
ated effects of biochemical genes, precluding deviations due to environmental and population differences.
Three biochemical gene— or phenotypes were detected to be significantly associated with laying—related
traits. F of Akp locus and AB of Es—1 locus showed large associated effects on egg weight at onset of lay
as the result of pleiotrophy or close linkage, or caused by heterogeneity, whereas association of BB at Tf
locus with body weight at 36 weeks of age could be due to loose linkage or non—controlled errors which
exhibited large variations betweem populations and possibly through generations. Many biochemical loci
were also revealed to be occasionally associated with laying—related traits, but few of them could be of

breeding importance.
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4 44,35 B & (Biochemical variants)f) it 5 2 £ F Beadle and Tatum(1941) HE — I EH -1 BEEH)Y
B, EFREZENMTERENARKLZ N IFIN T Smithies(1955)FF 5T & 9 X #F 6 1k 77 ¥ (Zone electrophoresis);
Hunter 1 Marker(1957)£E X # 8 3k 8 R B B R # B B B R (Histochemical staining techniques)3 X 4 &8 (85
BE SN, FEETRKERMENECERY - RERERAANLBHSCERENREN. 1966 FHiE
e B A MREENM SE 8 4 (Lush, 1966), RAM20FZ/E, AFBMLK. BH. BE. F. FS4E4H
BHENEH. BESURE BB ZEZAHBKERMCAEEREN T EYE), MAEFN LA HIRE (Grunder,
1991). MURZHEMLEEHNRA, BRTHEMNTHAEFAERNER. EEFHRNMNUESREILELSEBE
HUREREESFERNEIEETFE.

HUESEAREFCEATERREARNTEETIECATIANATE: —REUFICERANEEREXK
M, —REMNSEXREREANZESXR, ZRETRHEFENRESSMHY, NECNELNEEDEE
(Braend, 1988). #7iC & [ (marker genes)3f T $ B 4 R B9 % N — AR 3 B F 2 H £ 20 M (pleiotropy) sk &£ % 4
(linkage) V. 42 E5HEUERKNXARERSE, SHEHFELEH LS (Buvanendran %, 1967; Morton 4,
1965) % M % & 5 £ 1L £ Z(Lowe and Washbum,1971; Jain %, 1980; BEIR, 1989)8 58 RN XK. EHT
RENGRA—, BEF—EFE, ARBEFRENESIL.

FRFET T RBEELHN 4 MEARBREP IS BEO@EEME O M SMUERSE, HF 3 HLEER
(GLMMEHENTX 9 M BB RIS, FITHE AT RGN BT REH.

I# B M F B’

WHAGKHBTEGEME A, B. C. DR. BRFHHELHEN 32~60 AA%E. AFHBRARNL Iml, FEHR
B, BO, MEE-ISCHRERFEROR@ESSSTA. BA@ESNERAKTERRABEER S KEL
B EBMBEMA(AKP f1 AKP-2). EEEB(Es—DHHB&ED(THN 4 M ERBM M SRR Ea (B) %
SHMEFESLHER. FRE (1985). XA SAS HEALHEEYGLM)ATRITOF. BEERNT:

Y jiimn= ptLine+Akp+Akp2i+Esl ,+Tf,,;f-w‘.:ijklnm

KPR Y jgn WRIFERREE, ¢ W EAEI(E, Line, AGFRBBL, Akp; J3 AKP BEE (R) BN (=1,2), dkp2,
K AKP-2 BEE (X) BN (k=1,2), Es/, ¥ Es—] BEBMNI=1,2,3,4),Tf, B T/ EEBEYM(m=1,2)
Cykimn AIMHAE.
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2.1 BEEME
AN BEEEA I O MU ERNERSRITEERLE 1.
2.2 ZUERVYNFES SRR AETT
WM T E0HN R G RABZER W60 = EBIMYXF BEKHEP<0.05), £UEREMST EEKERN
U AKPGT =R B TAX W36 KERMN), HRBMNHEXHE IR EEP>0.05).
RIER/DZRFEMSITERMEERNVE, 5Tx2. HTREER X' X H#F FERE(singular matrix), §if %
) L% SR f&(generalized inverse)IE 1 5 #(normal equations). % 2 BB (19 57 (R(biased MEit.
MY ABBEKHEP<0.0)MEMERGREH AKP B AkpRt =B EXR), Es—1 BEAIH ABGTFF
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EEEMN)N K TfEARK BBOT W36 A EXY), HARREKNBNHAREEP>005). Es—/ & AB BxiF
ERESEBN., EHE ANOVA M AR EENECEERUPAERBRTFERE EENECERBNE
WA A B E R /).

£1 AKP. AKP-2, Es—1. TI{ISHEEME

i ES
B L ER
A B C D
AKP Akp 0.4117 0.2929 0.4483 0.5918
akp 0.5883 0.7071 0.5517 0.4082
AKP-2 Akp=2~ 0.5883 0.5590 0.5898 0.7071
Akp—-2~ 0.4117 0.4110 0.4102 0.2929
Es-1 Es-1" 0.0192 0.0000 0.0870 0.0278
Es—1% 0.3654 0.4062 0.2174 0.4176
Es—1¢ 0.6154 0.5938 0.6957 0.5556
Tf 6" 0.6538 0.8125 0.8478 0.6944
Tt 0.3462 0.1875 0.1522 0.3056
x 2 HRALMEEB(GLMM &

BRI FreHitr |40AKRTER | 0 AKRTEER FEEE 36 AR EE FritE 36 AR E
u 161.2° 104.58" 210.28" 47.07° 58.70" 1827.20" 1880.84"
LEE
A -5.05° 10.24° 16.09 ~1.50 1.46 ~17.79 85.31
B -4.23" 8.07" 5.15 0.41 3.00" -51.30 36.56
C -4.44"° 6.37 —1.64 -1.83 220" 100.97° 111.73°
D 0.00 0.00 0.00 0.00 0.00 0.00 0.00
AKP
F -1.24 —-0.00 -2.61 -1.317 —0.33 —-18.68 -1.29
S 0.00 0.00 0.00 0.00 0.00 0.00 0.00
AKP-2
+ 0.57 0.27 -0.35 —-0.39 -1.02 -35.79 -40.34
- 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Es—1
AB —-4.69 12.63 -13.22 -4.64" -3.25 ~127.22 -23.19
AC ~252 3.64 -6.13 -0.34 0.63 -43.59 33.79
BC 0.40 -0.19 —-4.58 -0.23 0.82 23.51 0.74
CcC 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Tf
BB -0.13 1.28 5.23 -0.45 —0.23 37.83 56.11°
BC 0.00 0.00 0.00 0.00 0.00 0.00 0.00
* P<0.05.

2.3 £UER (R) BYRUMBEERERRESHETENESE

SEEGTTAACEAER (R) BRNOBERNERRE 3. T EW BB IR W36 FE RN HHEERR
HERBEKR, BREEE EFLHGRZELEERS W6 i TREFEEE S/ BEFEESBS N . #%
LAY HERKNDRABER, SHEANSSHEHERERMNCS (QTL) HMMBHE YR IERTHRER
FAfRRBHEN. ERTHRANIATRNAEHETMEEMMER K. AKP B4 F 2/ Es—1 E{; AB B
MAFEENBEEREEE RN, LREXMNERTERFEFRETFRASZ S (Shabalina #
Totova,1977) BRHETFHRAHRHIA.

FRFRAK S TF A 40 FEM o0 AR~ EEHRSBEER (AR FELEFILIE(P<0.05), HEMN
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REREREYTHFEREFNLER(P>0.05).

&3 £U4ER (R) BNF-SAXERRENREERER

# R T g Akp (F) Akp=2(+) Es—1(AB) Es-1(BC) Tf(BB)
=g B/ME -3.96 -11.59 —9.25 -17.03 -11.32
H/KE 1.05 11.96 ~4.60 3.30 1.31

TREMX -147.56 -2979.71 —-30.03 -172.87 —158.40

O MEBEER R/ME -3.30 -9.72 0.84 -17.02 -10.95
BKRE 6.46 404 20.87 5.86 7.81

EREK 415.36 —5128.63 108.44 —125.50 —410.17

60 A% R B/ME -19.36 —24.66 —-95.48 —-38.66 -27.83
BKAE 6.77 15.42 62.33 ~7.32 30.86

TERK -261.83 —2564.01 —639.15 —64.15 —7947.39

FrEE ®/ME -1.57 -3.27 —~5.53 —-5.64 -3.13
BX{E 0.45 2.20 -1.88 0.69 1.22

TREHK —-70.27 —463.87 -54,77 —-147.30 -120.18

o A& E f/ME -0.76 —6.42 -7.14 —-8.75 -3.53
BAE 3.96 2.78 0.95 ~2.41 2.56

TREH 184.26 -1342.75 -91.26 —67.38 —476.31

FrkE B/ME -80.23 ~216.13 -159.28 —228.48 —75.92
RXE 74.17 58.77 120.29 90.46 19.44

TREHK —401.04 -277.12 ~232.66 —214.39 -227.29

36 Atk E f&/ME -105.89 —237.93 —-49.50 —203.53 ~74.44
miE 72.44 39.09 22.08 54.78 101.53

TREAK 287292 —294.55 —-136.81 ~110.53 1777.28

8 £ X B

HEAR. FUNBERMESHERAESBERTCE. BUEXR PEEHLE. 1988, 25(4):3~5
REE% NBEERBERICERLBEIRTERPNERSEANR. SRR FRICHTLE T
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