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Abstract: The polyphenol oxidase (PPO} activity is a major factor to cause an undesirable brown discolaration of wheat-

hased end products during processing or storage. A double haploid {DH) population with 71 lines derived from Zhongyou

9507 with higher PPO activity and CA9632 with lower PPO activity, were sown at three locations with two replications. A

total of 173 loci included SSR, STS of storage protein and AFLP markers were used to construct a linkage map, covering

2 881 cM of whole genome at 21 linkage groups. With the method of composite interval mapping (CIM), two putative major
QTLs were detected on chromosome 2AL and 2DL, accounting for 37.9% - 50.0% and 25% - 29.1% of the phenotypic
variance across three environments, respectively. The QTL on 2AL played a more significant role than the QTL on 2DL.

Reduction of PPO activity through genetic improvement and molecular marker assisted selection was also discussed.

Key words: Common wheat; Triticum aestivum L. ; Polyphenol oxidase; Molecular marker; Quantitative trait loci (QTL)
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Table 1  Analysis of variance for PPO activity

ERER HEE ¥

Source g ms TH P
3R5% Environment 2 22.02 6.65"" 0.0016
M Replicate 1 0.22 0.07 0.7983
#HA Genotype 70 21.14 6.38"" 0.0001
ERE x5 129 2.93  0.89 0.7725
Genotype % Environment
R Error 194 3.31

2.2 HEREHRNERSH

3 My S A HIR) DH R [E PPO TG MM TE 55 RE
A, CEAMBTEE 4 50 32.6% .33.2% 0
33.5% BFHHMELRK, 54514 6.65.6.65
5.99 A,/ (gemin) x 10°(F 2),

£2 HRPPOFUNEFEHEA
Table 2 Grain PPQ activity in three locations

A i - Hy{H i ERANK

Location Number of samples Average Range CV(%)
LI Beijing 70 6.65 2.72-11.97 32.6
T M Anyang, Henan 71 6.65 2.92-12.92 33.2
L 7R $¥ B Jinan, Shandong 61 5.99 3.11-12.42 33.5
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2.3 QTL %#f 1B GYE A 7E 2B A ik b, SRR QTL 3£ 3 it

QTL AT RMA(ER ) 3T ABNERMELX AP RAEEHR. FH QILBXETFTH PPOE
§9 2 -~ QTL #B 47 F 2AL 1 2DL(E 2), AR E #b % F A F 4L 9507,
BOETFAE— B B /DE QTL, % HATE 1A f

3 HFEREERZHMGHN B4R (PPO)EEMN QTL
Table 3  QTLs of grain polyphenol oxidase {PPO) activity based on composite interval mapping analysis

A Rufaik 8 FRICE ] Lop g - ik i3~ v R
Location Chrom, Pos. (cM) Marker interval LOD score Additive Var.{%)
b5 2AL 169.5 Xgwm382-Xgwm312 9.6 1.55 37.9
......... Beifing . 2DL 2209 ... WMC36a-WMC4l 7.8 L3928l
1A 15.0 WMC336a-P41/M32e 28 0.42 3.4
RN frit] 1B 1.0 Glu-B3/Gli-BI-WMC367 4.4 0.55 5.4
Anyang, Henan 2AL 170.5 Xgwm382-Xgwm312 23.5 1.73 50.0
..................................... 2DL  ..........230.5 . WMCAL-PAYM32a 160 L2T 23O
WHRFH 2AL 176.9 Xgwm294-Pa2/M45c 14.8 1.66 43.1
Jinan, Shandong 2B 19.0 Xgwmd10-Xgwm3 74 3.3 0.53 6.3
2DL 230.5 WMC41-P41/M32a 11.7 1.12 25.8
D
' A 43 —B— Xewm261
WMC522 [~ Xewm296
3=—Fl _ wmci77 3B2—7
241 —F 121 —F Xgwml57
Xgw mi56 ' Xgw mS39
204—+
Xgw m349
652 —r 497 —1
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3.8 —t— WMCI91 WMC327a 201—1}
11— Xgwm3n2 P32/M35e
AR Xewmd2s 135—F1 wmedséa
49 [\ Xgwmadsb 147—F
339 —} gw A w mc200a
........ 233 —|
Xgw 1382, =™ wmcl3e
]7_8 L off PP W:W—M—Mmﬂ 236 [
1.6 — "‘:_ﬁffgw m312 WMCL98 WMCI 7 w mc36a
19.4 —% X§W4‘“"~-—._..__ 1(4)3 T |« e e
PA2M4se [I 94 ./_-.LTX\ PAiTMIZE— D[I
67 ﬁ:—\ P42/MASh
P42/M45
A Beijing [ Janyang 1 sinan

2 PPOBREHKQILEER
Fig.2  The position of major QTLs for PPO activity
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