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A RSO T 104~ oh [ e N3 S RN 4 A I e Ko /D2 SR, IR 7E Jil 4 KManitobadfl
Saskatchewan PIAFAN, RIMY . ARMESEEHFBE THAKBE2 AREERE
KR REREMER, SRRy, TalBSREARETR. BARK . o JERER IS Y
FRERRPRENY, ABARRRNEAXTERRSE, SRR ARED. W
I, o /D 22 R O T B e — SR A A Sl R R A R B RA
(o MM S, I MR AR, FREE QBB Wi S, HEEBY
BB R, FIETaNERRIFAEFELSRRTE.

£ 8, A BERIR REFER, REHR, MRS
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RE T AL A B T T B, S EREARSESRENE W (Kosmolak 5F,
1W%Tmmw%xwo,mﬁﬁ%%ﬁﬁﬁﬁﬁﬁﬁﬁ%mgﬁ%(ﬂﬁﬁ%g%m
wa%,w%;me%gmmo%%m*@%¢fﬁm%iﬁ¢&Oaﬁwmm
Eﬁ&i}Eﬁﬂ%ﬁﬂ%ﬁ%%?ﬁﬁﬁ%,ﬁ&&ﬂﬁ@ﬁﬁﬁ&%%¢&m%m
B e SR R B R IR 2 R, LUER BB w2 S R R TR B, Oy
Fi /e B E TR BRI

+ ZHFLIEA. B, Campbellff b #ETHT, R. M, Depawifd 7: Swift Current Fiftibi 41, A )
R SCA, S SLEOR.
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v, Hd04EERH FP@Eﬁiﬁﬂﬁﬁﬁﬁﬁ/ﬁﬂﬁkﬁﬁﬁﬁ&ﬁ‘&ﬁﬁﬁiﬁﬁ',
HRAAN R MK VG R TR R & R, K2 Ak W MaEE Gh
WA, BIATMERTESEE %, 1987 £ 5B 144 5 F FHF T2k Manitoba
4 Glenlea il Saskatchewan 45 Swift Current, BEMLRABH, 40 MEH4%H 3 Wo Ft
REER, FPRR, Btk T B S S A P R B R B e B 22 MR k45 7
BRSEAHT > JLW5E 7 1 W Lukow®E (1990) FIBRPRRIZE (1992) k. R g
RFEIBM PC/XTHH B L4780,

= BREHH

(=) BXaH
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BB KT, SIFBEA RS RZ N ERRBERL RS 2 8 %, Bk i 1 g

CUABFBE I 277D Z b fM%, RRELREE, WIMHRRIE, SRR E
R P ) 2 T 3 % A 36 3 1F 1 . 2%, SMEXE S AN EREXEEY, 5Re
R Z AR e 5 WM XA B GR1) X F R L85 B 578 0 & % R it
CYERREIGVE . R % RS b,

W ERBARE: (1) ﬁ@ﬁkﬁ'—?ﬁtﬁﬁifﬁlﬁ—%fﬁmm%%ﬁ,{Eiki.k@jﬁ%ﬂc
. Pratt®§ % il 294 5 B /M B R R T AN e Ao pen, B 525 oes mA
B Chk1EMEZE, 19895 BakerZE, 1971b), RFEF AR B TR B A R,

(2) FREABSFE»R, 58, TS, SE2EVBHRERL, HEFMZ A,

FIHIOMR, XEREH RSB, BARM S BB R 5 R 2 e,
Sunderman 3§ 35 T 41 B 5 IR0 B 1A % A IR B W%, 1989). R i,
AR B R K AR R L™ 5 T O R B R 3 R B i R BT T
BT, MEEE—S T,

(D BB

1o BEHG 8 50 e SR R IR T B b B A2 20 A |

FERLER 1 5 B 20 T T 1 L B % S B AR PR B BB R O T
fi (%2>c.EEEE@%E‘ZM*@M\%M%?@H%:Brabenderﬁﬁiﬁ’r}ﬁEiIb"':ﬁ‘ﬁ.\ Bra-
bender[ff YR, FFRIRENE . KRR, ATH. TREAKS. P IR JBE 0 VAT
IEER IR TER, T 43 BB % 52 B S R TR AR L A b

1) @F&F. PEf1s2. W33, BES506. 614, FESS, HE524. Bo148, ﬁ%lzirsw’%=.§afiﬂ11%.
B#8%5, Columbus, Katepwa, HY320, Oslo,
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Table 1

PhenotyPle and genotyDic correlation coefficients

between bread volume and other characters

Boow | mmmx Rt BooR |0 mmm B
|[Phenotypic cor~ Genotypic corr- f Phenotypic corr~Genotypic corr-

Character relation (r) elation (r) ” Character i elation (r) elation (r) .
}. GP | —0.0614 —0.3557 l,;12. FY-BU | 0.7320 % * 0.8563 % =
2. PH 0.2146 0.1948 13. FP-BU 0.6586 = = 0.7581 % =
3. &Y 0.1735 0.5131 14. FNO 0.6518 % * 0.7673* »
4, TW 0.2931 0.3231 15, AMY 0.3467 0.3925

5. TKW 0.2103 0.1671 16, SDS-sed 0.2474 0.4968

6. WPROT 0.4537 = 0.6265 % 17. ABS 0.6919 * = 0.7376*% »
7. GRT —0.5224 % * —0.5747 * 18. FDT 0.6357 % = 0.8831# =
8. FY-BR 0.7492 % » 0.8688 % = 19. STAB 0.4844 % = 0.8763 = =
9. FP-BR 0.6052 % = 0.6806 = =* 20. MTI —0.7486 * = —0.8745% =
10. MDT 0.3517 0.6185 % 21. sD 0.7735*% = 0.9365% »
11. MPH 0.4216 = 0.4574

#: Note,

(1) =, = »435IE5%, 1% BHEKTE
Significant at the level of 5% and

(2) GP—AEHH (R)
PH—#&E (Ek)
CY—FHFR (AR/H)
TW—%R (/5
TRW—FHE ()
WPROT—HHEHRER
GRT— A (4)
FY-BR—FHIAREE NG F
FP-BR—FGFHAZEEHHEARSR
MDT—MEMEREREE (4)
MPH—RIE MBS &S
FY-BU—BuhlerEEHI 4528
FP-BU—Buhler EHEHBERRESERE
FNO—E%EE (B)
AMY — 5 3 ) UR KA B
SDS-sed—SDS{EME (EX)
ABS—#p R I T By KSR
FDT—# R E A B RE | (4))
STAB—#ROFBER [ (4)
MTI—# Pl 258
SD—jEf MG E

1% probability, respectively
Growth period(day)

Plant height(cm)

Grain yield(kg/mu)

Test weight(g/L)

Thousand kernel weight(g)
Wheat grain protein(%)
Grinding time(min)

Brabender mill flour yield(%;
Brabender mill flour protein( %)
Mixograph development time{min)
Mixograph peak height(MU)
Buhler mill flour yield(%

Buhler mill flour protein(%;
Falling number(s)

Amylograph peak viscosity(BU)
SDS-sedimentation value(cm)
Farinograph absorption(%;)
Farinograph development time(min)- Eid
Farinograph stability(min)
Farinograph mixzing tolerance index(BU)
Starch damage(%).

HWEEREEZENREAMER, M Brabender B HARMEENEARSENE M
WL E A 8RB BB, PRI i Brabender B M X R EHH BEAR SEVEE
PP RS B A BRI U, —EBRRM AN R TR R B, &RE
WBEH K. FREARSBNERNPOINE, E5HObFNEEEMXEE
iBidBrabender FEEHERREERELIN. £FH. . FE&E, THREHERIAY
5 E IE Rl EL N, A AR 5 S ELERRL B :

2. BERREBEAREE. c@BEEER RS ke a8 R0

P (e BuhlerBEEBy & A e & R OCW B2 w1, Eby Bk B R
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Table 2 Path analysis between bread volume and-agrgnomic characters, kernel

characters & milling ProPerties;:

-
Character ’ GP PH ’ ey | tw |TKW WPROT| GRT |FY-BR|FP-BR BV
2 s ltenbo: P A e Y
e | 0.2451 0.0280 0.0921—0.0152| 0.074¢ 0.1568|—0.1832|—0.158¢|—0.3020|—0.0614
TPH 0.0458, 0_1@3!—0.0871‘I-v—0.0(195—0.0257 40.1372—0.263.1! 0.2991| 0.2555/ 0.2146
: ey | 0.0747 —a.um: 0.3027|—0.0147|~0.0092 %0.0379'50.2035} 0.1966/—0.0868 0.1735
- W 0.1169) o.omi 0. 1399| -0.0318/—0.001 —0.0794~0.5850, 0.4372] 0.2516| 0.2931
TKW 0.0748 —0.0157 —0. 0119' 0.0001 0.2448| 0.0810/—0.0650 —0.0023 —0.0961} 0.2103
C WPROT  |—0.0700 DD‘%ra‘ 0. ﬁzus 0. 9016—0‘0361~o.5495a—n.3565; 0.4414) 0.9806] 0.4537
GRT —0.0506/=0. 0434‘—-0 0710 0.0209(-0.0179| 0. 9255' 0.8893 —0.8161 —0.6582{—0.5224
FY-BR |—0.0383 0.0432| U.OUBR‘—O.OI;\{ —0.0006 —0. aqf_—o mv: 1.0119 0.6448] 0.7492
" FPUBR —0.0666 0.0345'—o.oze,si—o.omz0.0311—n_lgui—o.szsgi 0.5862) 1.1131{ 0.6052
E ERESFSHEEL

Note, The meanings of the character abbreviations are the same as in Table 1.

S T AR T A b B i B M IR, HASA PRIV E BN il (GR3)JERERE
RN B R BINBIGR: . BEVEME. BublerBHUEE SRS R, FE U B it i,
To 9 7K 2R OB AR s IR, A ) BB B R BN IR R R RE D AR &
KRB, UUIEGE. 0TE (P % 0 5 MUK B AT B R I R Y ELROR R D AORY B2
o 1 A ke R B N Ak, U o R M X A B BUY IR R . oS A TR AR
R 355 (ELRIURG 8 1 U R HE S b, %) T AL B B N A MIE B R, AL BRI R, M
R, oy MEE VAR, VR ARG R SOR AR BE D, X T A A B AR . AR [
W, WERETER, T R R A R, R g A, TR R
Mo W Ab, A ZEREBON T A BN K T Buhler BEEH E A BiA& B WA BB
B, LW AR RRCE RS RN AR RE N EE, JURE AN S T BN
RN -

() BBl HS

J B e 8 UH 43 b s N T AR R R %%ﬁﬁ ﬁEﬁ“% T B o A 2
Se NI AG DU R R GEAERBD R R, B

Y=T78.2564+7.507661%, —2.217996%. — 2.659447 x4 +5.078900x,

+19.839140x; + 107, 44280 0x¢ B B
(R=10.9292) : - Bl G . :

ER EH T B, BE e s k) WEEEE K X B B AR
H3 k. Brabenderf® B3 (%, x)., &£HE BU, x) ., WEHE G ¥ EXR,
x)s THE G, x), FHEORSE (%, x FESEE O, 0. B, A%
%ﬁﬁﬁﬁﬁﬁ%ﬁﬁ%ﬁﬁ%ﬁmkoEH%%%%?%MW%@E%%%ﬂﬂﬁ,
BT R TR DR A Z R, T AR A BT A B e O
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Table 3 Path analysis between hread volume and Protein content, @ starchy

enzyme & rheclogical TroDeriies

Ch..nn. MPH MDT FP-BU FNO AMY SDS-sed
MPH —0.1729 0.0867 0.3137 0.2703 =0.1671 —0.1654
MDT ~—0.0591 0.2536 0.1215 0.2594 —0.,2666 —0.2390

FP-BU =0.1470 0.0835 0.3691 0.3336 —0.i241 —0.1489
FNO —0.0644 0.0906 0.1696 0.7260 —0.4703 —0.1291
AMY —0.0531 0.1242 0.0842 0.6274 —0.5443 —0.1728

SDS-sed —0.0949 0.2012 0.1823 0.3109 =0.312% —0.3013

ABS =0.1193 0.0327 0.2850 0.3728 —0.1431 —0.0665
FDT —0.1168 0.1995 0.2542 0.3998 —0.2561 —0.2114
STAB —0.0928 0.1910 0.1793 0.3440 —0.2807 ~—0.1804
MTI 0.0924 =0.1756 —0.2228 —0.5062 0.3356 0.1884

Chara. ABS FDT STAB MTI BV
MPH 0.0543 —0.0636 0.0151 0.2505 0.4216
MDT 0.0101 —0.0740 0.0212 0.3245 0.3517

FP-BU 0.0607 —0.0648 0.0137 0.2829 0.6586
FNO 0.0410 —0.0518 0.0133 0.3268 0.6518
AMY 0.0214 —0.0443 0.0150 0.2889 0.3467

SDS-sed 0.0174 —0.0660 0.0168 0.2931 0.2474
ABS _0.0786 —0.0558 0.0130 0.2935 0.6919
FDT 0.0467 —0.0941 0.0238 0.3901 0.6357

STAB 0.0362 —0.0797 0.0281 0.3484 0.4844

MTI —~0.0492 0.0783 —0.0209 —0.4686 —0.7486

& BRESHSREL

Nofe, The meanings of the character abbreviations are the same as in Table 1.

B4 A Bl 72 R B0 A - 2 (A e 2 S LA, JH DRI b R R A 18] U1 R A4 B
WEE, MR, FERBEAH5.54%, WERE. A FEMET 1987 4 Fm &£k
Saskatchewan#i Swift Current ] 4 A EMMEAEIEIGENEEL R, K
EAHREAESARBHAR GRO, HARNETEMP5.51%, XN, KBS
ERET (5o
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Table 4 Technical data of four spring wheat strains for estimating

their bread volume

R AR EEE AEEH SDSyTEE THE FRECSHAR| BHEHA
BE (%) (Bu) (EX%) &) (%) ()
Strain Brabender Mixing SDS-sed Thousand Wheat Grinding
mill flour tolerance kernel Protein time
yield (%) index (BU) (cm?) weight (g) | (%,14%mb)* (min)
ND 606 60.0 10 56 38.4 14.9 0.54
BR 14 41.0 20 76 31.0 14.1 1.07
CEP 11 51.0 40 78 39.2 15.1 0.83
CEP 14 45,8 J 50 56 37.2 14.4 0.87

*FREARSRUFRE KR4 HEEITS,

Wheat protein content(%) was calculated on the 14% moisture basis of kernels,

£ DENREEESRNELR

Table § Comparison between estimated and actual values of bread volume

#h A = Wl oE A MH ® B 3 &®
(EX%) (HE%®) .

Strain Actual value Estimated value Precision Note
(em?) (em?) (%)

ND 606 925 901 97.41 Actual X?2=9.,82

BR 14 630 687 91.70 When V=3,

CEP 11 805 747 92,92 Xip=11.34

CEP 14 725 725 100.00

ZolR B

BHRERSFERHEE S RNFLCRFL¥EEN, AHERANIEEN
P AR FEmR. EARS R EAAPNESEEMRAZRBARBD, XRERE
HHRRBREEEZNAME. AR, BARFES, MEREESR, Tak
PUhe BRBE—FEHET FEEAZRESRZNTEERETEARRES GRIFRI
%, 1992) X GRS (1989) ZELANE EMBIRLERADKES (1987) MaEI
WA K 3 E AR T LI A KN I TR R a2, B, E
AZWEAFAA R, REEAFRFRREE, PETHATL GhMEES, 1989; KIF
R4, 1992). Ak, BUATEE"HEARMBSZE. 1 & XNEREE EZ
32, HEHLER TREE A b BE R RS,

o Y B I N B R R A R R o B RS S T DUB AL B, Mok
MEEPE R R, MERE SN, BEIR P EaESURAESKENSE, A LNERL
W%, hBb. RiaBEIEE, FURRAERR, WESIEEEE. F, &
FHEEKBREEISER, ZFcREBEEROGHECH AT ER, WLty
—SBBRBEARGEEN. 4F, ETEIEFRARSHERR, NEERT o@hHs
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EPEOR A, IR R ORI, Ho TR R RS TR RIS K T R E R
Fin TR A

FREE SRR RAGEEE SN X4 DR RE R R N, By
MR, FREK. R, HRRE, EARYERME, REAEBERAEE. Ak,
EFhEAMENERMRRERE, R LEERSFAEEDEVEERCGNER. ¥
Zr, BRPEAPELERIMOEELREERAMETR RO R B BXH%,
19905 FRPRIZE, 1992),

BEHIR LFZEFZWN/MELFRBEERR, E0E, HE, #HafnT
Wk —., BESEAERBEE =0.323DEM (r.=0.2931) HXERE, B
BN MACYEE A A, WIEES (1989) L E FHRRIAESE KRS
BIfAESE Gro=— 0.0337,r,= ~ 0.0625) , SE AT HWLBRIEE (=0.0943, r.=
0.1559), REFEREH R MEE, WHKSE ( Pomeranz, 1978), {HIEFMNE
AAERREAE T BAFE,

$ £ X W

o X%, G. T. Liu, G. L, Rubenthaler, 1987, HEANLEZR EXERFEFEILTSEZR /AN Z&FN
TREANSTRE, EYRR, 13(2): 120—134, ;
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(3): 208—218, _

BAFHl. O.M.Lukow and E,Czarneck, 1992, WMFHEHMNELMOLLEN R, BEEMEET, (1)
151—162,

B, =, BBE. SLE, 1990, EENERERESRERAERRAXBETE, TiRLAS
24, 13(2). 6—10,

Baker, R, J., K. H. Tipples and A. B. Campbell, 1971a, Heritabilities of and correlations
among quality traits in wheat, Canadian Journal of Plant Science, 51. 441-—448,

Baker, R. J. and A. B. Campbell, 1971b, Evaluation of screening tests for quality 'of bread
wheat, Canadian Journal of Plant Science, 51. 449—455.

Kosmolak, F, G. and R, L, Baker, 1979, Early generation screening for baking potential,
Canadian Journal of Plant Sciemce, 59. 21—26.

Lukow, O. M., H, Zhang and E. Czarnecki, 1990, Milling, rheological, and end-use quality
of Chinese and Canadian spring wheat cultivars, Cereal Chemistry, 87(2), 170—176.

Payne, P. I,, Linda. M, Holt, R. D. Thompson, Dorothea Bartels, N, P, Harberd,P, A, Ha-
rris and C., N, Law, 1983, The high-molecular-weight subunits of glutenin, classical gene~
tics, molecular genetics and the relationship to breadmaking quality, Proc. 6th International
Wheat Genetics Symposium, Kyoto, Japan, 827—834.

Pomeranz, Y., 1978, Wheat Chemistry and Technology, AACC, St. Paul, Minnesota, USA.

Tipples, K, H, and R, H, Kilboen, 1974, “Baking Strength Index"and the relation of protein
content to loaf volume, Canadian Journal of Plant Science, 54; 231—234.

« 273 »




RELATIONSHIP OF BAKING QUALITY TO AGRONOMIC
CHARACTERS AND OTHER QUALITY PROPERTIES
IN SPRING WHEAT

' Zhang Huaigang
(Northwest Plateas Institute of Biology,
The Chinese Academy of Sciences, Xining, 810001)

0. M, Lukow and E Czarnecki
(Agrzculture Canadcs Research Station, 195 Da foe Road, Winnipeg,
: Mamnitoba, Canada, R3T 2M9)

Ten spring wheat cultivars (Trificum aesﬁcfvum L, )from China and
four spring wheat cultivars (T', aestivum 1.) including bread wheat from
Canada were tested in 1987 at Glenlea, Manitoba and Swift Current, Sas—
katchewan of Canada. Correlation analysis, path analysis and progressive
regression analysis were applied to study the relationship‘ of bread volu-—
me to 21 agronomic characters and other quality proper'tles, The results
are as follows; i

1. Bread volume was mainly affected by protein quantity, protein
quality, @-starch enzyme and kernel hardness, There was little to  do
with the other characters studied.Protein quality had a-greate'r effect on
bread volume than protein quantity. Therefore,in the spring wheat bree-
ding for bread cultivars in China,attention should be put on improving
protein quality, selecting lowd-starch enzyme and increasing kernel hard-
ness on the basis of certain protein content level, '

2, Test weight had ‘a slight relation with bread volume and its di~
rect effect on bread volume was slightly negative, So in the evaluation of

bread wheat quality, test weight should not be overemphasized,

Key words; Spring wheat; Baking quality; Agronomic character; Quality
propertys Correlation aralysis
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