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Abstract: Under deficient phosphorus, inheritance of phosphorus ahsorption efficiency(PAE) and phosphorus u—

tilization efficiency(PUE) in families from the cross of 082 x Yel07 was investigated by the mixed major gene plus

poly——gene inheritance model of quantitative traits. The results showed that PAE in the cross was controlled by a

major genes and minor gene(the D-0 model). Heritability value of the major genes for F, and F, .; was estimated as
51.96% and 56.29%, while the effects of multi genes was 34.17% and 29.72% in total action, respectively. The value

of effects of the major gene were higher than the minor gene. Thus, it is possible to breed high PAE maize cultivars by

choosing high PAE parents and handling segregating generation. The phosphorus utilization efficiency(PUE) in the

cross was controlled by minor gene(the D-0 model).
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I HIZEA A 32 5 082(P1), 082 52K H Co®—y
GHRAL TR 7 5, 20t 9 R A AL, L B 4R,
PHE 2 2 e N PG A B RS 2 S AP AR BT 3 5 A
il , BT B BRI ARIER 55— ARHE 107(P2) R
AACHR , RRBACE A &R . 2006 -5 ] 082 1E5)
A I 107 FEACALRL F, 482006 44 £ 1 FE FiE
F, ARl B8 A 38R F, 4852007 SR B LEVTR K
= F ORI TR 4% A 3T By AU
1.2 KA =*

2007 4F 9 ~ 10 H 76 VY pg K 2% £ KB 58 ir ik e
YAk ee , £ eb L pH {H 6.6, FH LT 8.14
g/kg, 4 P 0.243 g/kg, 4> K 11.74 g/kg, Bl ft N 15.3
mg/kg, R P 2.6 mg/ke, R K 20.0 mg/kg, WK Fh
Hi P1(082) . P2(3 107).F, Fl F, A F, 5 2 BEBEHL
XA, 3 WHEE . %R 45 000 £k /hm?, Jifi N
120 kg/hm? K 50 ke/hm? VEJRIE, NEESAIRE FIGEAL
BROASHEBEAL , FH (B A4S RS K AR TA] .

AT 35 d SRIL AR R Hb_ LB W3 o
105°CA 7 30 min, 8OCHIEMET, AR R FiHb I
TS, 9 B R P Y O 1
1.3 SitathAE

FORMEM K 3 PR -3 25 14 T Al R ik 1
R R 0K s iR FHACE RS 1 251 T M bk
SR E SR SRR RENHEIR. P1.P2,
F\ B AMAEAE, 539024 80.80.80.241 Bk, F, .5
XN 241 BRFR 3 IKEE HFIHE. SRSB4
TS Y BCE ER R + 2R A
FERETL ST T 09, 3 W R 7 Hh s A lh R 2
Bt 355 TG B A /NLT AR AL
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2.1 BRI EREE ST
211 ERBEFOR AR 5 W S AE

TEARHE LT, 45 (082 x 7 107) Bk = 3 &
KIEA 082(P1) B W R -2 24 4.00 me, A8 1k
WA 3.50 ~ 4.98 me; HHRRCGEAIL 107(P2)1)F-3
BEW RN 2.36 mg, AR AL IRE A 1.90 ~ 2.98 mg,
X B SE AR B SRR (B H B obR) 0017 22 5 o
PERE I, F=69.52, 22 ik i 27K - (p<0.000 1), Ui
WIEA P1.P2 TEREMOISCBOR AR LS 25 7. R
LRI DUE Y, SHEARM L, F AT B i

4 2.98 mg, ZLALIRIE N 2.52 ~ 3.61 mg, A XE ]
Y AR 1) T BEARRCE AL 107(P2); F, ~F R @l
R HA 3.40 mg, EAGIEEEN 2.02 ~ 5.24 mg; F, .5 F
PIwE SR N 3.54 mg, ASALIRE N 1.80 ~ 5.04
mgo FHE 1 FIE 2 0T LIE L F, FE, L BRI
RIS EAR 0, RUIBEI ISR HR 5
R, ol DU Rt — 25 135 AL 43 #
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Table 1 Mean and range of PAE in five generations of maize

FEAR KA F-H(mg) AL IR (mg)
Parental and generation Mean Min to max value
Pl 4.00 3.50 ~4.98
P2 2.36 1.90 ~2.98
F, 2.98 2.52 ~3.61
F, 3.40 2.02~524
Fs.s 3.54 1.80 ~ 5.04
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value, MLV)F1 % [ A5 B 74 ) {H (Akaike’s information

criterion values, AIC)(# 2),
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Table 2 The AIC values and the Max— likelihood— values under various genetic models in five generations of maize for PAE

B LSR R (L e AR BHENE e LLSR PRk fE e AR EHENIE
Model MLV AIC Model MLV AlC
A-1 -731.66 147133 D-2 -678.14 1370.27
A-2 -731.54 1469.08 D-3 -701.96 1417.92
A-3 -773.23 1552.45 D-4 -699.31 1412.62
A-4 -751.79 1509.59 E-1-1 -671.87 1383.73
B-1-1 -690.65 1401.30 E-1-2 -714.57 1449.14
B-1-2 -717.58 1447.15 E-1-3 -719.28 1454.57
B-1-3 -719.31 1 446.61 E-1-4 -714.57 1443.14
B-1-5 ~766.60 1541.19 E-1-5 -707.25 1430.52
C-0 -714.33 1 442.66 E-1-6 -714.57 1443.14
D-0 -673.43 1366.86 E-1-0 -674.31 1380.63
D-1 -699.44 1414.89

HR A /N ALC B JFE I, DA AR rp iy o T
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Table 3 Maximum likelihood estimates of D—0 model for PAE

Z i HE Z B
Parameter Estimate Parameter
wl 3.90 uA3
u? 2.91 usi
u3 2.30 us2
Al 3.92 us3

42 321 o’

fhiHE Z K i
Estimate Parameter Estimate
3.30 ol 0.000 1
3.95 o5’ 03179
3.44 o 0.407 3
333 o5t 03179
0.107 4

ol w2 w3 M P1.P2 . F, 43434 (component distribution) 3% ud ] wd2 w43 FluST w52 w53 3 5IZm Fy Fl Fy . AT R R 45 5L
W AA Aa.aa WBIE ;07 RiR2ETT 25 F, BRI 03 0 W0 05 2058, 00 o 25 By T AR R BHAR R 45 18000 20 A0 1 7 2 A0 il

> 2 2 2
j‘j T5/ 052 \Os3 0

Note: w1, u2, u3 refer to the average component distribution of P1,P2 and Fy; w41, u42, u43 and uS51, u52, u53 refer to the average of the main

genotypes AA, Aa and aa; o7 refers to the environment variance, o/ refers to the component distribution variance of Fy; o757, 075’ and 057 refers

to the component distribution variance of F, . 5.
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Table 4 Estimates of genetic parameters for PAE

Z K fhHE 1 fhiTHE Z I

Parameter Estimate Parameter Estimate Parameter Estimate
ml 3.59 h/d(%) -129.010 0 F, o hai(%) 51.9600
m2 3.31 [d] 0.202 8 T, (%) 34.1700
m3 2.61 [A] -0.077 2 | P 0.767 6
m4 3.61 [i] 0.4100 Tui 04321
m5 3.64 [7] -0.3300 T (%) 56.290 0
m 3.39 F, o} 0.774 6 o.i 0.228 1
d 0.31 i 0.402 5 h,é (%) 29.720 0
h -0.40 0,8 0.264 7

TE ml~m5 4350 P1P2 F, \Fy Fy.y BRSNS s d A BRI INPERN s b R ERGE R BAERN s h/d R ERGER BAERE ;[d]) hZ A
JPERLN 5 [h] P22 IR VRN 50 A FE PR RN FAE 51 A FER B P HAE 0,2 WEFEH 2550, 8 BEFREPNRAL 2% 50,2 AR

TUJT 2% 3 R FEIER 3L TS 5 byl RO SR 3845

Note: ml — m5: the average value of gene effects for P1, P2, F|, F, and F, . 5; d: the additive effect of major gene; h: the dominant effect of major gene;

h/d: the degree of dominance of major gene; [d]: the additive effects of polygene; [h]: the dominant effects of polygene; i: the interaction of additive

effects between genes; [: the interaction between the additive effect of genes; o, refers to the variance of multi genes; o’ refers to the variance

of main gene inheritance; o’ refers to the variance of phenotype of family; &, refers to the hereditary capacity of main gene; h,’ refers to the

hereditary capacity of multi gene.
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F, T 2 85 R A% 6.01 g/mg, 7B AL FE
3.24 ~ 11.84 g/mg, JBFERL(F 5), (WA 0] F LA
107(P2); F, SF 2 B H FHZCR N 5.32 o/mg, A5 AL I i
9 2.69 ~ 12.06 g/mg;F, .5 BB F FHRCR K 5.26
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Table 5 Mean and range of PUE in five generations of maize

HA T AR F-2(¢/mg) AR (¢/mg)
Parental and generation Mean Min to max value
P1 4.88 293 ~8.12
P2 5.15 3.12~9.65
F, 6.01 3.24~11.84
F, 5.32 2.69 ~ 12.06
Fsos 5.26 2.55~13.17
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Table 6 The AIC values and the Max— likelihood— values under various genetic models in five generations of maize for PUE

B R ISR R E % AR S HE NI B A IR R EUE % IG5 EMENE
Model MLV AIC Model MLV AIC

A-1 -774.53 1557.06 D-1 ~750.82 1517.63
A-2 77598 1557.95 D-2 ~739.45 1492.90
A-3 ~790.70 1 587.40 D-3 ~758.05 1530.11
A-4 -806.27 161855 D-4 ~750.32 1514.65
B-1-1 ~745.07 1510.15 E-1-1 ~739.11 1506.22
B-1-2 ~762.65 153730 E-1-2 75753 153505
B-1-3 ~763.36 153471 E-1-3 76237 154074
B-1-5 ~784.05 1576.10 F-1-4 ~757.53 152905
-0 73119 148239 E-1-5 ~754.00 152401

c-1 ~756.84 1527.69 E-1-6 75753 152905
D-0 ~732.00 148401 E-1-0 73273 1497.46
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