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BWEAASANL/PESRM(E)T 2002 FMHE S M ARMAHREBLER, SN THA(R) FEURLSH(R)SHENEE
MEBEARESU(GMP) RHAR THARBUSHEMESREFTES REROEN, SRE2H, LHM oMP.H KD T
BABEOTEEADERN, W GMP RH AR EFE 28 H B 6 U1 5 [ (& 5 8 (MPT) 8min H# 3 (8TW) ZHF B H ME K It
HER N ;MEM AERETENTGERBEEEYN., MESRERBAMOHEXRBZHELGNOZ 0, KN bS5 F i
REWHERBZABORE, SR KW EERMNER —AFHRFE S R ERFRWN, EERAFNFET , bl RIFHHH
(R). ZEHEMNYPESFEATE, BERAFE 20 RARET, Bk, #T7KREFHE RRAMEARARNEREARSTENE
1, EEXEEBECTE GMP R AR JIREME P REEN F LR 8min # FAIEMREE,

KA A/NEEFEE I SRR
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Effects of genotype and environment on wheat main quality characteristics

DENG Zhi-Ying, TIAN Ji-Chun” , HU Rui-Bo, ZHOU Xiao-Fang, ZHANG Yong-Xiang (Key Laboratory of Crop Biology of Shandong
Province , Wheat Quality Breeding Laboratory in Agronomy , Shandong Agriculture University, Taian, 271018, China) . Acta Ecologica Sinica ,2006 ,26(6) : 2757
~2763.

Abstract: The effects of wheat cultivars, environments and their interactions on wheat quality characteristics such as GMP
(Glutenin Macro-Polymer), high and low molecular weight of glutenin subunits (HMW-GS and LMW-GS), dough Mixograph and
baking quality were analyzed by using 8 varieties, which were grown at eight different locations with 3 replications in 2002. The
results indicated that the genotype had significant influence on GMP and GMP components. While the effects of environment on
sedimentation volume value, Mid-Peak time and 8 time width appeared smaller thar. that of genotype, but the interactions between
varieties and environments showed significant effect on bread volume besides genotype and environment, respectively. Through
analyzing the correlations of quality characteristics, their coefficients not only were affected by environments but also appeared
different from each other in different locations. Moreover, the interactions between genotype and environment for the same cultivars
appeared different in different locations. Even if grown at adverse locations, some cultivars performed well. Generally thinking
about the effects on baking quality, Jimai 20 appeared better than others’, and so did Yantai environment. Therefore, GMP
components, sedimentation volume value, Mid peak time and 8 time width should be considered besides protein content when
evaluating the wheat quality .
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NEFMRAERRKEEAEHEASTEANARMNEMAIIEN, OHEAFTEARBEROANAERAN
B EPREEAMNASRZRGEREAEA 1 e pAKEE ERNENBRKERN AR RAKHA 1
ENRERETE, RPEHELSTFRABEATE (HMW-G)WERBEMTRKE E(—&HKN A K), BRI
FRIEE(IMW-GS) MM FEE L (—BAEAIB+CR ) EHEANRT ¥ HMS L BEAEATEREME. &
EOaRMEEA"Y, MNESEERESSEO BEEANHAEESEAX BEAEASRMEN GHSE.
VLVEME & ERT RS 5 5 E 8K, i T8, HMW-GS f1 LMW-GS Xf/NEM TSR B EEW, — KRS 5+
10 FRABEFR/NE R REEF,BHRARFES 5+ 10 EREK/NE FFHEE BIFHNBRENHREEED, —
BN, TRARERELRBREN MERSTENZHFERNENER,

REWHFTEH,/NENLSEREZREREH, OZHRBERGNERY . F— & MER R AR, A RE G
HE HSAEAHEEZR HPEARSERERVTEAS M ESAUL;RA—SHEARBRMHE, EAEA/E
MR EAMEZER K 0.99~2.84" , ENFEHREHRERSABETENRAR P, N EASTED
HARRZ MMAEAXAREGR B KA TRAEATESEDT/A HHREXFEHEGERNSH) EEMN
BEMBEESRREAREL ., —RAR  A—RMHERRXRBEFFTRAREAEER BERASHKRAEEE
MEERN . AXHMASANMELNESKH(R)ES I ARMEAETHERR FRATHEER FERHEE
Xf GMP . HMW-GS(A X ) .LMW-GS(B #l C X)) .HBAFB NS H R HBIE R THWE W, B ERN/NEREE#H A

RENEEFRESE,
1 #HHEMmAZx
1.1 A

8 MERI/INE R (FR) (Ml 475 .57 % 20,7 26-5-39 4 278 . 9518 . BY6218 . ¥ 62036 F1& % 14) F 2002 4
BIFHETE 8 MR (T EM BE HE Y S WA ), RAR - RBR TR IE s,
BEMLX ZHHES) 3 WEE ,6 ITXK 17K 8m, /MEXER 12m* , BHEBE 3m*/667m’ , JRE 10kg, BB — 8 15kg, B
4 16ke, BB SER S B 40% BIERR R 17.5kg/66Tm”,, TR T HIZE G RKERE —K, SHEEASEN
60% . TR FREYPIMBERMILEE 3 WK, HEREEHER—-MKKXH,

WIRHFHFER I NAB  HILARRL KR¥FR¥B ALK ZERUEA EE Brabender 22 7] Senior BE # 17
BEW, B ERK 10% K56

1.2 KBHE
1.2.1 GMPHREESENE SHLPREFSITRAF %, BAENRS), R 0.03g @K, RAHRKHEY
o %E o

1.2.2 HMW-GS #l LMW-GS M2l BHRE ALY TN %, ULIE (GMP) I A 200ul 0.05mol/1 SDS-B
B2 vh i (pH6.8) (1 & 0.5%SDS,20% H {1 1 1% DTT) ,65C IR % /K 1h, 12000/ min B L> Smin, ¥4 L iF
¥ £ Al SDS-PAGE H.3k ,

1.2.3 SDS-PAGE 83k S EXIBM AN E, JLmX— {3 £/ DYY-22A RIBkEE, SEEK
FE10% , WA B E 3.75% , IR 1mm;20 D EHFL , B MFESK SR 100, EE 3K, 8% 15mA,

1.2.4 EEBRHEMYE BE BEEST BIKEHEG,H0.05%% SHi5% = R250 J 4 24h, R f5 FZE B K B
£, 2d, Fi ChemilmagerTMIS-4400 % % A% 158 13 1 72 G ¥ 47 € B 4347 o

1.2.5 BHRMME FHHE Perten 2 R AT Znframatin8620 BT £T MM E .

1.2.6 Zeleny-VIIEMEME % GB/T15685-1995 M & , B RBRER 4% K3,

1.2.7 B (Mixograph) B8 F 3 E National 22 F] 7= 10g FRIBMN R K, & AACC54-40 =M E , 45
BRATENK G A S K,

1.2.8 EAMEFE FIHEE National AR BE R ZHTHRE, AXKHHETENEELEAR, 28 6B/
T14611-93 HEAEE ., RAMEAQE J :100g FH (14% T H) 6g ¥ 4 ISP 3o R BRTH . 1.5g 28 . 1.6¢
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TR, 1 NER R AR E BRI 075 2 5 (F E)
1.3 % ‘H‘ ﬁﬁﬁﬂi Table 1  Variance analysis of genotype and environment on wheat

\— N i e quality characteristics ( F value)

2 EXCEL X DPS B G iH #4724 ST T R —

2 BRESW FEAR Traits wE  ERW A x R
2.1 ®HA Eﬂﬂ%iﬁﬁd\fﬂliﬁﬁﬁﬂﬁﬁﬂﬁ Environment Genotype Environment x genotype
GMP .60" .36 01"

i | AT, R SFH L RAEE AR % im e
HEEBBEEZW/NEHRMSER, EPRHER GMP B 0.38 4.26" 1.62°
BILAM(AB A C) RN SR (GER I R o Vi e

rotein 0.86 25.34 21.74

8min FH)MWIERMR FHR R HMNE W, MAEMRE  wwpse 1.90°  8.92°" 16.91" *
RAMTAEPERFER G YRR DEES, BENE e L0t peT e

. eak value 0.38 40.13" " 15.09" "
X CMP RHABRNE R ELZR, WHPEMRERE sk smnwiah 078 23.70° 18.50" *
HRZRARMABIEIERBNEE, E# & Bread height  2.32° 1.95 4.50" "
2.1.1 ERBMNECMP. B EHTFREBELEE LoFRbedvine 1587 45 107
&ﬁﬁt%ﬂ]}ﬁﬁﬁ%%uﬁ @EE*%%%\%'ﬁkﬁ * Mx » DHERS5% M 1% B B F K F; SED-Sedimentation

volume value; A: A FRAELATEE B RO TRAELOTEE,C. K

TRAZOUE BAR VURESHREREER

MM ARMAHRER (K 2), AILUEN, TR

GMP . UL¥E{H W BB 6] .8min # X B E AR, & 20 A BT, KB 278 M 9518, H 5 HEH
(RIBBEER, RCMPME, BFZ0HXNEES, SHESAM(R)EDEEZR, HKERKINFREW
9518 .4l 278 .BY6281 . & & 14 FIFT 26-5-39 . ¥ 62036 M 475, B FESEA LR 5, IF & 20 F1#k 62036
MM EMHER,FESHESM(R)ZREBEER AN ERENRRN 26-539; —RIANBRESFEAEA
WEX R WE /N, AFTHFE; M CXESFESEOTE LA 278 MNEE , K EW 9518 Fi5F % 20,
BEE 145 HREMH(R)RAAHN,BELLE,

®2 FEBREREGRMHEEE
Table 2 Cultivars effects on various quality characteristics

A T . EORE WEAE  BE  SunAR BOAE  HEER
Varieties SED Protein  Peak time Peak value 8 min Width Bread height Bread volume
1§ 475 Yand75 -0.73 -0.24 -0.05 -0.06 -0.15 -1.31 -0.11 -3.72 -1.18 -0.10 -4.29
¥ % 20 Jimai20 5.0 0.25 0.04 0.15 0.07 0.82 1.86 2.55 4.53 0.48 39.07
4 26-5-39He26-5-39 -2.40 -0.04 -0.07 0.02 -0.01 -0.47 -1.03 -3.47 -3.03 -0.03 -7.54
1 278 Yan278 0.92 0.10 0.03 0.001 0.09 -0.54 0.63 2.16 3.51 -0.09 9.96
) 9518 Liao9518 0.25 0.12 0.02 0.01 0.08 1.08 0.09 4.13 -0.44 0.06 9.96
BY6281 0.33 -0.01 -0.02 0.01 -0.01 -0.29 0.22 -0.35 0.37 0.04 7.14
# 62036 Wei62036 -3.43 -0.14 0.04 -0.10 -0.08 0.35 -1.45 -2.50 -2.82 -0.50 -57.36
£ % 14 Lumail4 0.01 -0.04 0.01 -0.04 0.01 0.36 -0.22 1.20 -0.93 0.13 3.07
LSDO.05 0.21 0.12 0.02 0.08 0.06 0.25 0.25 1.51 1.12 0.10 5.89

SGEEEGCMP RHARARXESYTFEAZEATVEM CRESFEAEL LR ) A, B GMP & &AM
M, R AR EEWELFARR, \TMEmMEANMESEH, EXBEMTRENAR, BHit, %
% [& GMP i[RIt , 22 38 B 3L 40 A EL ) i 43 B o

ME AR, & EMEK KRR X 20,48 278 FIBI 9518 .BY6281 & & 14 M 475 .77 26-5-39, XA H &=
AIRE R #E 62036; AUTIRERE  TE 20 ¥ N AR R . ZEABRFH SHESM(R)ZBEEEZR, HESM(R)
B ISR UK R 278 .BY6281 B0 9518 & & 14 M 475 . 26-5-39 . ## 62036; S B A RSB 5 , 0 9518 %A
HER, FSHESM(R)ZBEEER HEMAM(R)BABBMAT X 20.8 % 14.BY6281 . ## 620367 26-5-
39 48 278 M 475; MRIR (U BBRE , T £ 1 (E A 7] |14 85 7 £ 8 min 5, 3 20 MMM B, AR,
HK R 278,
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PLESal B S, ARG (R) B CMP REA B FBE R RERNRAEFHEER ., HKARIAUF
& 20 BT PR B A, FORR M 278 FE 9518, RBLER = 19 i Ff 2 ¥ 62036,
2.1.2 HEX/NEZ CMP. B KA FEAEOTERMERFHEROER MAELEITUEH, A—ERER
i SRR RHORER — AW RRARARN. MCMP TS, HEARNEREHSHEHAEEEE
S, HRESB M, HRM AR L AN, BEMEW. T AMCHE, BE SN ESEH
HBAEHRN, RALBEER AEEE A BNAE N IERKN(0.03), CRAEN FEL( -0.02), 58 % H
RATERSTFEAEAVENRE A FCREA4TESEALENHE MBS FRESEQ LR/ NE
AR RME R EERER, R EEEE, KR ERy, e, W E S F T CMP K& H 4 5l
%,

3 FARAREROBIBBE
Table 3 Location effects on various quality characteristics

iE ULEE oMP A B c FEHR “AERRE L3I0 8min R HEHE ‘AR
Locations SED Protein  Peak time Peak value  8min width Bread height Bread volume
# ¥ Heze 1.40 -0.05 -0.01 0.02 -0.04 -0.19 0.54 -0.11 0.80 0.24 21.32
1 Zibo -1.1 0.09 0.02  0.03 0.003  0.40 -0.61 -1.38 0.15 -0.23 - 18.68
LS Weifang -0.08 0.13 -0.02 -0.02 -0.03 -0.01 -0.10 0.38 0.21 -0.24 -15.56
W3R Liaocheng -0.09 -1.32 -0.04 -0.05 -0.05 -0.34 -0.28 -0.37 -0.74 0.36 5.69
HF T Jinan -0.02 -130 -0.03 -0.02 0.0l -0.20 -0.36 0.68 -1.12 -0.23 -3.59
F% Taian 0.13 -0.16 0.05  0.03 0.09 -0.19 0.0l 0.82 -0.36 -0.26 - 13.81
&M Dezhou 0.02 -0.65 -0.01 0.0l 0.05 0.01 0.12 -0.34 -0.85 -0.14 -11.818
& Yantai -0.01 3.00 0.03 -0.01 -0.02 0.52 0.67 0.33 1.92 0.51 36.44
LSDO.05 0.06 0.12 0.2  0.02 0.01 0.11 0.23 0.32 0.20 0.22 4.21

MOTEEM S, AEARNERR SR UM ALEELER HRERL A KR NEREN RN ;HE
MEARMNS , HE AN ES S (IR ERNEE N RN EREEEKE), RREHE BN, BN
RS WA, M TEARPMERN S MIEENERIR — S NRERARGNS  EaFES &
A —EH,

X HRIR A S B (W fE AT B] S 8min WHR)ME , AN EEART W IREEA HEHETHAXE
EEF CHRBHELBNEREWENS  AECcEMECERN S, RABRFHEBEEG S, HREWE
ALoHEBNESHEMARBEEER. TUEH REUSEEART WS HAORFRERLEY,

PLESR AT AR S, AR St R R A B EER , AR RER — S W RILR MR HE A
TiE X GMP R H A B R/NERE FEE RO E MRy HREFES, BENEWIRA,

2.2 HAAMMIFEEIEXN CMP. & K2 T E A E B T2 R H B 5 E R m

[ — s R S [] 3t 55, 09 B R L (B AS [, ) — b s A [ P ) ELAE SO (I tBOR [R] (R 4) o 3t GMP R 4 A
&, 5 & 20 58 0 E EN B4, 2 X 278 FIBf 9518, KA CMP M A X B0 TR E A T YN E
B RS S A B EN R 475, REERMIIREN S, X 20 58 #5695 RN SR8,
HXEW 9518, Ko SH M S BN ER S . ¥ 20 FLIEEKFHEN 31.16ml, AR EH S RA B
#(37.65ml) . FREEIR AL S H% (E BT (8] A1 8min W ST 5 , B 20 5 & b o B9 B VB 500 B\ 4, HOK 2 4 278,
HERABAAE M BN TERAEEFE X ER NSO W, I E 20 RERK ., §FE 20 @aEFAKFE
BIER 635ml, M & S W E AR E A 695ml, th & S K4 (610ml) & 80ml,

MU EAHETUEL, 8— 1 RHBEHCETNBX , E SN MR ERARFHH S, HRAREAN
NEGMBRARG AR, AEREMSUAERMRARL, B, FEREHMRMERRMSHERAR—
ERLE IR LR TR AR SMEH AR —ERREEHERE, EREEMNT,RTEERERR,
P UL R EARS 5B N A [R] 5 A (R ) XA R A K R Y BB , X B A RE ST & R (R ) ] IEBR B9 VR4, T2 4
EERM(R)ME S,
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2.3 FESREREMER D

H#ESTH,CMP 5 A KBATRATATE BEER WEBKBENE, 5% EMN E 8min ¥ K . HE
B EMEGERFIEREMAX, R EE OCMP & B H A2 R BA R THUE & R BE1T, BT AR #EAT /D 3 @ R
B, CMP RAE R — M EEMENR . FIEMES GMP X B EMX, 58 EME . 8min W 5 . HQ & E M@Kk
BUAR B EHX, ATIRERE ,GMP B lF , RS HHH  RLE "W EHEARR T  ERERED K
RAMBEME SRR, BN [E S 8min H 5 A B H QAR IR B EMRK, HIRBERRNSERT
LAAR 69 41 B HL ALK o B B9 HF 5K

%5 SMRARTERREREAMBXRMIH
Table 5 Coefficient analysis of major quality characters in 8 locations

HXRH TLREME oMP A B c EBEQE WfErE W {E smin HHE HEUHE H‘HOLER
Coefficient SED Protein  Peak time Peak value  8min width Bread height Bread volume

PLIE{H SED 1

GMP 0.78* 1

A 0.36 0.92"" 1

B 0.85** 0.53 0.15 1

[ 0.57 0.65 0.46 0.66 1

B H & Protein 0.33 0.86*° 0.71* 0.38 0.59 1

W {F B} A] Peak time 0.99"" 0.75° 0.33 0.82° " 0.55 0.23 1

W {8 Peak value 0.68 0.84"* 0.67 0.52 0.85"" 0.7° 0.65 1

8min # T 8min width 0.91"* 0.76° 0.48 0.72* 0.62 0.19 0.94% " 0.67 1

{6 3,75 JE Bread height 0.88"* 0.71°  0.05 0.87"" 0.54 0.34 0.82% " 0.55 0.67 1

B0 & B Bread volume 0.90"* 0.72° 0.02 0.84"* 0.61 0.17 0.90" " 0.62 0.76" 0.93" " 1

A ESHra] LAIE B, FERT R M EF R UL R BB, o ARk DB A E R #H1T HMW-GS Fl LMW-GS
MIREPES AT AR GMP & & | T3 {8 A 8RR A 2 B (2¢) B T 5E , HE T T 30 L A8 & JoR B9 57 3, I Bk &% TR/ M 9
i
3 it

NG PR BE R A H], N RERE R L OR 0 R B B 25, R 32 W2k 4 R TR i 2
FERER, B2, /MERBEEREEFBUFBEFMHSGEEANGER. FERTAN  FENEORSE
MEMER HEmEEEZ@A S EEB RN, MR EOEGRAEAE/N, HEEZERAN R
W, AH LA BEIT G, b o5 (6 BR 55 AL X LR A R e L X B A R & B A0 K" . Baenziger % B 57 5
ERAFEE D GRARREAEHEASE AENEURECAR EXBE KT BREL, F8 .1
MBENERRKRZAFEEZME/D MEARSENH QAR AR ILRER, 2R RH, EEHB TR
MEmBEERSAFEEER AWAREEREEEER BEMNEQRRENS , ZEMMIEMAENEE;GMP
B L 48 AR 2 TR B Y 52 i R B EY 2 BRI A K, T E A B R A DA B B 5 W (B N (8] R 8min T FE 32 BT 5% B B
EREER/N MEEAERUERRY AR RAEELFREROER. NERERGHEX S ETHA, CMP &
oA AR UUTE{EL 8 {E A 18] A 8min 7 38 AT A4E O @ R AE S TR 815 . B IR — 1 R FR SRS 0, BER
HENSEREAGHN, EHTARFERMGTH L X RS, E 5% EX CMP & 3240 BB 48 & B 7F
o XEABTFR 8 DNERFAM 8 MR (R)HT T LM, B RN T , BFHWETHRREE &, B
HI/NE B F(R)RETE 20, BERFEREALR R R B, B b BT E 460 0 & (R ) & EERE SR,
XEEA A DAL B/ 2 B A = B & BB PR . AT R S AT BFEKBHI T
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