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Segregations of Chromosome and Trait in Hybrid Generations Derived from
Cross between Triticum aestivum and Amphidiploid of Aegilops ventricosa X
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Abstract: SDAUI18 is an amphidiploid derived from the cross between Aegilops ventricosa and Ae. cylindrica, and carries excel-
lent traits from the both parents. Because of the good crossability with common wheat (Triticum aestivum L.), it also acts as a
bridge material to transfer objective genes from Ae. ventricosa and Ae. cylindrica to improved wheat cultivars through hybridiza-
tion. To disclose the chromosome segregation of hybrid progenies derived from common wheat x SDAUIS8 cross, we used a
common wheat cultivar Yannong 15 as female parent and recurrent parent to develop hybrid generations F;, F,, F3, F4, Fs, BC|Fy,
BC,F,, BCsF|, and BC,F,. The mitosis in root tip cells and meiosis in pollen mother cells were observed. Agronomic traits, such
as plant height, spike length, spikelet number per spike, grain number per spike, and seed-setting rate were also investigated in
BC,F,, BC,F;, and BC;3F| generations. In higher generations of selfing and backcross, the chromosome number gradually de-
creased and eventually tended to 42, which was the same as common wheat. Backcrossing was able to fasten the process than
selfing. In the Fsand BC5F; generations, plants with 42 chromosomes were accounted for 93.9% and 92.0%, respectively. Chro-
mosome configuration in PMCs MI was simpler in backcross generations than in selfing ones. Compared with the BC,F; and
BC,F; generations, BC;F; showed less diversity in chromosome configuration, indicating that excessive backcross resulted in less
chromosomes recombination between SDAU18 and common wheat. Two or three rounds of backcross were feasible. With the
increasing generation of selfing and backcross, fertility of the hybrid was improved till the stable status in F; and BC,F; genera-
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tions. In various generations, variant plants with excellent traits were found, such as dwarf plant, huge spike, large grain, high
resistance or immunity to powdery mildew and stripe rust, and good appearance of grain. In particular, the F; and BC,|F, genera-
tions had the most variation types.
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Table 1 Chromosome configurations of Yannong 15, SDAU18, and their hybrid offspring at PMC M1
No. of chrom. 1 I 111 v \Y% VII
Generation I\i(;'uzf
Mean Range Mean Range Mean  Range  Mean Range Mean Range Mean Range Mean Range
Yannong 15 150 42.00 — 0 — 21.00 — 0 — 0 — 0 — 0 —
SDAUI8 182 56.00 — 266 0-600 2648 15.00-28.00 0.02 0-1.00 0.08 0-1.00 0 — 0 —
F, 150 49.00 — 10.18 4.00-17.00 18.29 3.00-17.00 0.16 0-2.00 0.38 0-2.00 0.02 0-1.00 0.02 0-1.00
F, 611 46.92  41-56 761 0-1500 19.12 5.00-21.00 0.19 0-1.38 0.10 0-1.00 0.02 0-0.50 0 —
F; 535 44.07 41-50  3.28 0-10.33 19.99 9.00-21.00 0.19 0-1.00 0.06 0-1.00 0 — 0 —
F, 702 4251 41-45 192  0-11.00 20.15 10.00-20.50 0.07 0-0.88 0.02 0-029 0 — 0 —
Fs 683 41.94 41-42  0.98 0-8.00 20.45 7.50-21.00 0.02 0-0.50 0 — 0 — 0 —
BC/F, 666 43.93 41-50 412 0-9.67 1971 6.00-24.00 0.05 0-1.00 0.06 0-2.00 0 — 0 —
BC/F, 282 43.17 41-46  2.39 0.40-7.00 20.01 12.75-22.00 0.20 0-1.00 0.04 0-0.33 0 — 0 —
BG,F, 544 4231 41-45 135 0-6.00 2029 11.00-21.00 0.10 0-0.80 0.02 0-0.14 0 — 0 —
BG; Fy 399 42.00 41-43 0.51 0-3.25 20.70 15.00-21.0 0.03 0-0.50 0 — 0 — 0 —

<« 2

Data in the “Range” columns indicate cytological differences of different plants examined.
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Fig. 2 Chromosome configuration of SDAU18 and its hybrid progenies with Yannongl5 at PMC Ml
A: SDAU18 PMC MI 2n =56 = 211ring + 7Iroa; B: ( 15/SDAUIS) F, PMC MI 2n =49 = 101+
141IRing + 2Roa + 1Ring + 1I1VRea; C: F PMC MI 2n =48 = 161+ 10IIjne + 31goa + 211I; D: F, PMC MI
2n = 53 = 141+ 111gjng + 41lroa + 1 VRing + 1 Vrog; E: Fy PMC MI 2n =42 = 201lIging + 1Igoq; F: F3 PMC MI
2n =43 = 11+ 181lgjng + 3rea; G: F3 PMC MI 2n = 44 = 2 Igjng + 11Igoa; H: F3 PMC MI 2n=41= 11+
181IRing + 2IIgeq; I: BCiF; PMC MI 2n =43 = 31+ 191lgjne + 11Igeq; J: BCF; PMC MI 2n =45 = 91+ 9llging + Iroq; K
BC,F, PMC MI 2n =48 = 91+ 151lging + 31roq + 1II; L: BCoF, PMC Al

A: chromosome configuration of SDAU18 at PMC MI, 2n = 56 = 211lgise + 7IIroq; B: chromosome configuration of (Yannong15/ SDAU18) F,
at PMC MI, 2n = 49 = 101+ 141Iging + 2IIrea + Rring T 11VReq; C: chromosome configuration of F, plant at PMC MI, 2n = 48 = 161+ 101Igin,
+ 31lgea + 211I; D: chromosome configuration of F, plant at PMC MI, 2n = 53 = 141+ 111Igjng + 41Iroa + 1IVRing + 1 Vroq; E: chromosome con-
figuration of F, plant at PMC MI, 2n = 42 = 201Igiy, + 11Igea; F: chromosome configuration of F; plant at PMC MI, 2n = 43 = 11+ 18Ilgjp, +
31Irea; G: chromosome configuration of F; plant at PMC MI, 2n = 44 = 211lg;ye + 11Igea; H: chromosome configuration of F; plant at PMC MI,
2n = 41= 11+ 18llring + 21Igoa; I: chromosome configuration of BC,F, plant at PMC MI, 2n = 43 = 31+ 191lgjng + 11lgeq; J: chromosome con-
figuration of BC,F; plant at PMC MI, 2n = 45 = 91+ 91l + 91lrea; K: chromosome configuration of BC,F, plant at PMC MI, 2n = 48 = 91+
15Ring + 31Igog + 111I; L: chromosome bridges at PMC Al of BC,F, plant.
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Fig. 3 Chromosomes of hybrid progenies between SDAU18 and Yannong 15 in root tip cells
A: Fs ,2n=42; B: BC|F, ,2n=47,C: F, ,2n =49;

D: F, ,2n=153
A: chromosomes of root tip cells from Fs plant, 2n = 42; B: chromosomes of root tip cells from BC,F, plant, 2n = 47,
C: chromosomes of root tip cells from F, plant, 2n = 49; D: chromosomes of root tip cells from F, plant, 2n = 53.

%2 SDAUL8 5%k 15 At R T R E L EKE HMEKRE

Table 2 Plant numbers in SDAU18/Yannong 15 hybrid generations with different chromosome numbers

No. of chromosomes

Generation 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 I;f;}ff
F, 1 4 3 4 5 6 6 1 6 2 1 2 1 1 0 1 50
F; 1 8 3 7 8 0 0 1 0o 2 0 0 0 0 0 0 30
F, 2 21 14 3 1 o 0 o0 o0 ©0 0 0 0 0 0 0 41
Fs 2 31 0 o 0 o0 o0 ©0 0 0O 0 0 0 0 0 0 33
BC/F, 2 8 13 9 3 6 1 20 1 o 0 0 0 0 0 45
BC,F, 23 7 3 2 1 o 0 o0 o0 0 0 0 0 0 0 18
BC,F, 319 3 3 1 o 0 o0 o0 ©0 0 0 0 0 0 0 29
BC;F, 1 23 1 o 0 o0 o0 ©0 0 0O 0 0 0 0 0 0 25
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Table 3 Segregation of agronomic traits in hybrid generations

Plant height (cm) Spike length (cm) Spikelets per spike Seeds per spike Seed-setting rate (%)
Generation I;l(; n(t)sf
Average Range  Average Range Average Range Average Range Average Range
Yannong 15 5 73.9 71.5-77.5 9.1 8.2-9.6 21.2 20.0-22.5 58.3 49.0-83.0 94.3 90.0-98.8
SDAUI8 5 94.2 89.0-98.0 14.1 12.6-14.9 14.9 14.5-15.5 26.1 14.5-34.5 58.1 39.7-74.2
F, 5 103.2 98.0-106.5 9.9 8.4-10.4 18.0 17.0-19.0 10.3 8.5-13.0 13.9 10.5-16.7
F, 40 106.4 45.2-133.0 99 5.7-14.5 17.6 11.0-22.0 24.6 0-60.0 48.6 0-90.5
F; 40 88.5 37.0-123.9 10.5 4.5-19.2 17.4 10.0-22.5 —_ —_ 74.0 0-100.0
F, 40 114.2 63.5-134.2 10.5 6.5-13.0 19.6 14.5-23.0 40.2 19.5-73.5 73.5 41.3-94.3
Fs 40 110.9 83.0-137.5 10.8 6.4-14.0 21.2 16.5-25.0 43.6 15.0-68.0 75.9 34.9-95.0
BC,F, 40 84.8 68.0-101.0 10.2 7.4-13.9 18.4 16.5-21.5 32.7 15.0-49.0 66.3 22.2-91.0
BC,F, 40 72.6 43.0-91.5 8.3 5.0-11.0 16.9 11.0-20.5 — — 91.7 39.1-100.0
BC;F, 20 71.0 49.0-84.5 8.3 5.9-9.6 19.5 16.5-21.5 53.8 25.0-73.0 88.1 52.6-97.4
(%)= / x100 “—~
Seed-setting rate is the percentage of number of seeds from outmost florets to total number of outmost florets. “—” denotes data not
available.
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