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Abstract. To detect the effects of different cytoplasmic background on bread-making quality properties of hybrid
wheat, 32 crosses from 4 strong gluten and 4 mid/weak gluten wheat cultivars based on NC 1I design, and 14 crosses from
cultivars with T-, K-, AL- and A-type c¢ytoplasm were made, respectively. 2 seeds of each cross were harvested and used
to test the hardness, GMP content, Zeleny-sedimentation value, Farinograph parameters and Loaf volume. The results
showed that the strong-gluten cytoplasm (Yumai34, Zhengmai9023 and Shanyou225)had positive effects on all bread-mak-
ing quality properties, except waler absorption and Valorimeter value, so the strong gluten wheat cultivar should be used as
female parent in the program of bread wheat breeding. The T-and K-type CMS cytoplasms had general positive effect on
Loaf volume, compared to A-type and Al-type CMS cytoplasm.The effect of CMS cytoplasm on loaf volume for crosses T-
XN772X AL-R1 and K-XN772XT6-3 reached to 60 and 98 mL, respectively. The T- , K- and AL-type CMS cytoplasm
may be used in the program of bread wheat heterosis utilization.
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Tab.1 Combination design of wheat with different cytoplasms
Male
Excel .
ey (R ALRL ALR2 AT e
77 + + + + 2 R 540
Female K772 + + + +
ATT2 + + + +
2.1
Al R1 +
ALR2 + C 2),
. . Note; . Cross. . GMP N
1.2.2 ¢ 1.1.2,1.1.3) Zeleny- . . .
1.2.3 5%
( ) 1% . ,
(Grop mean) . , ,
3 5. .

2 B
Tab.2 Cytoplasmic effects of strong-parents on breadmaking quality traits vs mediuny weak parents in F; seeds

Cross GMP Zeleny
/% /% /mL /% / min / min /FU Vv /mL
sce M/ WGC HD GMPC sV WA DT St DS LV
PIX P5 P5X Pl 1.4 —0.19 —0.27 0 ® 2.3 14 2 —12.3 —19.7 0
P1X P6 P6X P1 55 —0.17 013 —115 —0.33 —18 5.0 —1.7 1
P1X P7 P7X P1 —7.8 —0.06 0.20 0 0.33 2.1 —21.7 4.3 8
P1X P8 P8X P1 —4.2 0.18 —0.07 —0 o 1.97 31 —8.7 7.0 27
Grop mean —1.3 —0.06 0. 00 Qo1 1.05 44 —9 4 —2.5 9
P2X P5 P5X P2 —16 —0.11 0.27 —18 " 1.33 37+ —6.7 5.0 9
P2X P6 P6X P2 0.2 044" 0.53 0 38 0.23 38" —21.0°" 4.0 103
P2X P7 P7X P2 9.1 011 0.47 —Q 07 0.23 00 16. 7 —0.7 58
P2X P8 P8X P2 L6 0. 04 0.20 -0 —1.33 10 —1.7 57  —27
Grop mean 2.3 012 0377 —04 012 2.1° —3.2 357 36
P3X P5 P5 X P3 —2.2 0. 04 0.80 01 0. 00 17 —6.7 0.7 10
P3X P6 P6X P3 —3.8 0. 00 0.33 006 0.10 09 —6.7 L3 —3
P3X P7 P7X P3 2.7 —0.01 —0.07 —02 —0.10 15 —233 2.0 48
P3X P8 P8X P3 —82 —0.07 0.47 036 —0.07 2.8 —2.3 1.7 8
Grop mean 3.9 —0.01 0.38" Q07 —0.02 177 —9. 8" .47 29
P4x P5 P5 X P4 —15 0.25 0. 00 —0 10 0.37 10 —6.7 5.7 30
P4X P6 P6X P4 —2.0 0.33 0.20 a3 1. 00 —09 33 —6.7 46
P4x P7 P7X P4 50 —0.07 113" 035 073" 15° —10. 0 4. 3" 67
P4X P8 P8X P4 7.6 0.23 0.27 0 49 —2.80 46 7.0 —12.0 3
Grop mean 2.3 019" 0. 40 027" —0.18 16 —16 —2.2 147
Total mean g 01 03" 00 02" b5 60" 01 ™
5% 1%

Note: * ™. Significant at 5% and 1% level respectively; SGC. strong— glutenin cytoplasm; M/ WGC. medium or weak-glutenin cytoplasm; HD. hardness; GM-
PC. GMP content; SV . sedimentation volume; WA. water absorption; DT. developing time; St. stability; DS. degree of softness; VV. valorimeter value; LV. loaf vol-

ume; The same as blow.
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Tab.3 T-type cytoplasmic effects on breadmaking quality traits vs A-type cytoplasm
Cross GMP
/% /mlL /% / min / min /FU /mlL
T-cyto. A-cyto. GMPC sV WA DT ST DS vV LV
T-772/ T-R1 A-TI2/T-RI 0.0 01 —1.1 —0.9 —0.7 8 —2.3 -5
T-772/ T-R2 A-TIZT-R2 02 07 —0.7 —03 0.4 0 —1.7 6
T-772/ AL-R1 A-T72/AL-R1 05 11" 35" 03 —04 ke) —3.7 0"
T-772/ AL-R2 A-T12/AL-R2 04 Q5 11 —03 —03 5 —2.0 -2
Grop mean 03" 06" 0.7 —0.3 —0.2 W —2.4" 10
: T-cyto. . T s Agto. . A
Note: T cyto. . T-type cytoplasm; A-cyto. . A-type cytoplasm.
2.2.2 K A 4 .K 5% .
GMP Zeleny- , K-772XT-Rl  Zeleny- .
. N K
; Zeleny- , 5% o
5% 1% . K , K A
b
4 K A
Tab.4 K type cytoplasmic effects on breadmaking quality traits vs A- type cytoplasm
Cross GMP
/% /mL /% / min / min /FU /mL
K-cyta A-cyto. GMPC sV WA DT ST DS VvV LV
K-772 T-R1 A-TIYT-RI 12 1.9" 1.5 2.2" —3.0 20 2.3 98 "
K-772 T-R2 A-TIZVT-R2 —01 0.7 1.1 0.1 —0.1 1 —1.0 24
K-772/ AL-R1 A-TI2/AL-RI 02 5" 6.7" 0.7 — 1.7 8" —7.3" A
K-772/ AL-R2 A-TI2/AL-R2 03 2.1 4.1 0.0 —0.2 38 —2.0 —20
Grop mean 04 1.6 3.4% 0.7 —1.3" 85 =20 34
: K-cyto. K sA:
Note: K- yto: K-type cytoplasm; A: absence of data.
5 AL A
Tab.5 AL-type cytoplasmic effects on breadmaking quality traits vs A-type cytoplasm
Cross GMP
/% /mlL /% / min / min /FU /mlL
Alrcyta A-cyto. GMPC sV WA DT ST DS vV LV
AL-Rl/ A-772 A-TI2/ AL-RI —0.3 0.5 1.3 0.5 0.5 18 —2.7 1
AL-RY A-772 A-T72/AL-R2 0.2 0.9 1.0 0.6 0.7 1 2.3 3
Grop mean 0.0 0.7 1.2 0.5 0.6 9.7 —0.2 2.0
: Al-cyto. . AL
Note: Al- yta . AL type cytoplasm.
2.2.3 AL A 5 ) AL-R2X A-772
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