Ak T &
ABRICULTURAE % 3t R 3 4R -2007,22(5):123-128
BGREALI-SIMICA

EENEEEFEREMIARERAERALE

EHAV, AR, RS MR, ERET 0 2

(LR K% RYBEYERAAESAANRESARERE LAt AR AT QL RE, L 100094;
2B EER ADSERRER DMERTRHFES 0 00 BA 4500143 FHERE BB T BH  450002)

WE ANRARAEHELZEAMERR RN 4 BB DPELH AP FHKME NCT RIFER T 32
AEE,MEF, AT RS RAEF NS FREE O oV SR FERE-NIRE. REESKNAE
Ak, gREN AadRNEHRSEN TR MES SRS ERA, FUPREDED + 15%(-2% ~ +38%),
THEFRBER 19(-19% ~ +34%), BN, EHSFEHTENEZGHAXEZAE LA FOTCER R
WiEE, BHEFEAENE N CMPERFIPERER R +1%(-9% ~ +16%), ERNKEASE A SHHAS
S BEEEBEILELHAE, ZA.CMPSEUEAR > BERELNE ATHEEREMH . CMPERMF,
FREAE PEREEFABEALRS LN BOFREAARE PEADEMEFRRLENENXRESEE
FRT 0 A R ANE 2 F OB R A R ek iR A e R

0 - SEE AR ASEAGR . EENIRE, SEAXESHE(GMP) i EE

ST 8512.035.1 TEERIRE.A XK S 1000 - 7091(2007)05 - 0123 - 06

Heterosis of Loaf Volume and Bread-making Quality Traits
in Common Wheat ( T. aestivum L.)
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Abstract; Thirty two reciprocal crosses were made from four strong gluten wheat cultivars and four mid or weak
gluten ones, all grown extensively in Huang-huai winter wheat region in China, based on CN II design. The seeds of F,
generations and their 8 parents were each harvested and ground, the seed hardness, GMP content, Zeleny-sedimentation
volume and Farinograph parameters were examed, respectively . The breads were made from the flour of F, seeds,and the
loaf volumes were tested . The main conclusion are as follows: The positive heterosis of loaf volume were observed com-
monly, with the total mean of 15% ( — 2% ~ + 38% ) of mid-parent heterosis and that of 1% ( = 19% ~ + 34% }of
high-parent heterosis, indicating that the positive heterosis of loaf volume made from the F, seed flour produced by the
crosses between strong and middle or weak gluten cultivars were powerful and useable ; The total mean of 1%(-9% ~ +
16%) of mid-parent heterosis of GMP content was observed, with majority of crosses positive and minority negative, and
almost all the crosses negative based upon high-parent heterosis of GMP content, indicating that the inheritance of GMP
content is mainly positive partial dominant and useable in bread wheat breeding program; The positive correlation coeffi-
cient between GMP content and loaf volume , based upon F, phenotype, mid-parent and high-parent heterosis respectively,
were all significant at 5% or 1% level, indicating that GMP content should be used as the microscale parameter in evalu-
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ating crosses in common wheat heterosis utilization program.
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Tab.1 Heterosis for Farinograph parameters as percent of over mid-parent(Hyy} and high-parent{ Hy)

Bk /% £, 84 Al /min ) BILE F.U. FiHE
?m‘i Wate}' %Dcve‘:luping ﬁ%‘;ﬁg{;mn Defree of Valorimeter
absorption time soflness value

fﬁf 2% ﬁ:}: Ha/% Hy/% Hy'®  Hor%  H/%  Fup/%  Hu/%  Hp/%  Hg/%  Hyg/%
i Pl P -2 -8 26 -22 62 20 -33 - 54 -27 - 10
2 Ps Pi -3 -9 -9 -42 5 -30 12 -41 0 -17
3 Fl1 P6 -2 -9 -28 -6l -138" - 66 -8 - 51 -7 - 30
4 P6 Pl o -7 ~26* -~ 58 -25 -59 -21 -57 -5 - 28
5 Pl P7 1 -6 -27 -6t -45" -7 ~45" -7 1 -32
6 P P1 0 -7 -3 -64 -59° -79 -24 -60 -6 - 37
7 P1 P8 -5 -1 -8 - 44 78 0 -39 =70 3 - 17
8 3 Pl -5 =11 -3 -61 60 -12 -9 - 59 -2 -25
9 P2 P3 -3 -9 13 -25 15 -10 -18 -135 5 -9
10 P5 | 4 0 -8 -9 -39 -10 =31 3 -19 -3 -16
11 P2 P6 -1 =7 -22 - 55 -7 - 47 - 18 - 43 -3 -~ 24
12 F6 | 3 -1 -8 -28" -57 —44" -67 19 -25 -9 ~-29
13 P2 P? -3 -9 ~32" -5 -49" -72 -17 -53 -5 -34
14 P | ¥ -3 -9 -36" -62 -49" ~72 -32" - 61 -4 -33
15 P2 PR -4 - 10 -4 -42 129* 43 - 59> -3 25 [+
16 P8 P2 -4 -10 2 -27 126 37 ~54* -70 17 -8
17 P3 | 3] -2 -5 22 -1 87~ 55 -42 - 56 11 5
18 P5 | %] -2 -5 22 -1 67 42 —-3g* - 41 9* 4
19 P3 Ps -2 -7 -3 -3 -23 -55 - 10" -32 1 -14
20 ] M -2 -7 -6 -35 -33 -62 0 ~-25 -1 - 16
21 P3 p7 0 -3 -5" -33 =26 - 60 -31" -58 5 - 22
22 P7 P3 ) -5 -2 -31 -48" -7 -12 - 46 1 -25
23 3 P8 -1 -6 -6 -30 76" 19 -36" - 49 9 -6
24 P8 P -1 -6 -3 -29 48 -3 -29 - 45 6" -9
25 P4 Ps 0 -5 1 -35 19 -35 -27 - 69 3 ~ 18
26 P P4 0 -5 -8 -39 12 - 38 23 -54 -6 -24
27 P4 P6 1 -5 -8 - 45 -6 -54 ~ 46" - 70 -2 =27
28 P6 P4 0 -6 -25* -56 -1 - 51 -53 -74 7 =20
29 P4 P7 2 -4 —-24" - 55 -47* ~75 - 45" -7 -3 -36
30 P7 P4 1 -5 -38" -63 -57" -79 -35" - 66 -11 —41
3 P4 P8 1 ] 28 - 18 49 + - 14 -~ 48* ~-73 7 -20
2 P8 P4 0 -6 T7* 13 34 =27 -56 - 82 26 -6

Mean -1 -7 -6 - 40 9 -32 - 26 - 55 1 - 19

P U BREAM, + RSB 10%,5% 1% BXAY

Note:F. U. Farinograph unit; + ~
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Tab.2 Heterosis for bread-making quality traits as percent of over mid-parent{H,,,) and high-parent{Hyp)

GMP Z&/%

YL {H /mL

i WK/ % GMP Sedimentation & Bl/mL.
Cross Hardness Loaf volume
content volume
e T
fﬁf E}f )l\fl’j: Hype/ % Hyp” % Hyp” % Hyp/ % Hyp” % Hp/ %o Hup” % H..,p/l%

i P1 P5 19 -27 -9 - 19 5 2 -2 - 18
2 ] Pl 13 -29 -4 =15 8 5 -2 -18
3 P1 P6 5 ~-40 -1 - 29 14 -2 ] -19
4 5 Pt -5 - 40 4 ~26 12* -4 6 -19
5 Pt 1) i ~33 -4 -3t 13 ~8 8 -12
6 P7 Pl 13 =30 -2 -30 10°* -10 7 -13
7 Pl ] -12 -3 4 -16 11* 2 8 -11
8 P8 Pl 2 -30 -1 =20 12* 2 5 -15
9 | 23 P5 -9 -28 -3 -11 3 -4 14 2
10 P5 P2 -5* -30 0 ~8 1 -6 13 1}
11 ) 2 P6 11 -30 16 -16 8 -15 18 -5
12 P P2 5 -33 2 -26 1 -20 2 - 19
13 ) P -6 ~28 -2 -29 0 -25 12 ~4
14 P n -24 -36 -5 -31 -6 -29 3 -12
15 2 P8 -1i -29 -1 ~18 6" -1 13 -3
16 Pg P - 10 -29 -2 -19 4 - 13 17 1
17 P3 0 -32 4 1 17 17 25 24
18 Ps P 3 -31 3 0 8 8 23 22
19 P P6 -~ 12 ~45 4 ~21 5 -12 17 4
20 P | ] ~9 ~44 5 ~21 0 « 16 23 10
21 P P 37 -18 -8 -31 3 -17 29 25
pa) 1) [ ¢} -18 -43 -B -30 4 -17 21 17
23 P3 P - 24" -43 5 -8 11" -1 38 34
24 ] P3 -17 -39 6 -6 5 -6 23 19
25 P4 Ps -11 -39 -3 =21 1 -1 22 10
26 P5 P4 -6 -37 -9 =25 1 -11 18 6
27 P4 P6 -29 -~ 55 15" -23 17° -12 23 -1
28 P6 P4 -25 ~48 6 -29 4" ~14 15 -7
% P4 P7 -21* -41 6 -29 11 -19 23 7
30 P7 P4 -29° =351 7 -28 -2 -29 27 10
31 P4 P8 -12 -38 12 -16 12* -10 21 5
32 P8 P4 -125 -43 i -20 10+ -13 21 5

Mean -7 - 36 1 -~ 20 7 -9 15 1

EHALARNRSRERAMAHEDY R EERREA #T

Note: No significant test for loaf voiume becmse of absence of partial data;

223 GMP(MEFEAKESKIER HA
AGMP R RERWMEHRAEMNEEENER
— GMP & BT, T B A B PR R, I AL AR
B#Ak, AR 2TH,CMP S BN FHPERB R

s VU R AR 10%,5% 1% BEKF
* ** Significant difference at 10% ,5% and 1% level
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Fig.1 Heterosis for loaf volume as percent of over mid-parent{Hyp) and high-parent{ Hyy)
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BRAEES GMP & B KK & JE 5L A #1174
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Tab.3 Corelation coefficients between loaf volume and bread-making guality traits based on phenotype,
mid-parent and high-parent heterosis

CMP M DU BAE  EEE Gl WAHE
]l;bieﬁ "EF GMP Sedimentation Water Developing %Sfb?l:!@ Degree of Valorimiter
m content volume absorption time ity softness value
ﬁﬁﬁ‘ 0.102 4 0.6139* 0.5055™ 0.3785" 0.3870" 0.4152° -0.3838"  0.3M6"
enolype
iRt . . . .
Mid-parent helerusis -0.3549 0.384 8 0.0315 0.4313 0.27187 0.1478 ~0.326 4 0.413 1
Ex{fsE -0.1430  ¢.4270" 0.0429 0.589 2"  0.5739"  0.3089 0.061 3 0.4414"

High-parent heterosis

M- AHRTHERBEB s A1 EFKT  Note:* ™ Significant diffevenice at 5% and 1% level
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