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Crossability and Chromosome Variation in the Early
Generation of the Crosses between the
Hexaploid Triticale and Diploid Rye
Jong Jin Hwang*, Hong Suk Lee**, and Yong Woong Ha*

ABSTRACT : This experiment was carried out to obtain the information on the crossability, variation of

chromosome number in pollen mother cell(PMC) and somatic cell of the progeny from the cross between

hexaploid triticale cv. Sinkihomil and two diploid rye varieties. Seed set was 39.3 to 41.6% (averaged 40.5%)
in the cross between triticale (P,) and rye(P,), which resulted in 0.33% in F,(selfed F,), 2.69% in F./P,, 5.
47% in F,/P,, respectively. However, seed set was extremely low in both reciprocal crosses when triticale was
used as male. Germination rate of the crossed seed was 94.0% in F,, 40.8% in F,(selfed F,), 59.5% in F,/
P,, and 65.9% in F,/P, from the cross between triticale and rye, respectively. Pollen fertility of F, plant was

averaged 18.7% in the cross between triticale and rye. Number of Uni-, Bi-, and Trivalent in PMC was 12.

6, 6.94, and 0.53, respectively, in the F, between the triticale and rye. There were 28 chromosomes in F,,
21to 34in F,, 34to 38 in F,/P,, and 19 to 23 in F,/P, from the cross between the triticale and rye, respectively.
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Fig. 1. Gamete and zygote pro-
duced in the F, and backcross of
hexaploid triticale and diploid
rye. Blackened portion means
no homologous relationship in
crossing or in meiosis of the

{
Genowe of

female gamete(n)
No.of chromosomes 7¢——§—B———14-——-14

L

Ré— R — R )R>+l

9--—r2]

! cell, leading to the univalents

in the next generation, presum-
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F2 : Segregation of zygote with different number of chromosomes.
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Table 1. Crossability and seed germination rate in the cross between hexaploid triticale and diploid rye.

Crosses F.(P,/P,) Reciprocal (P,/P,)
(P,/P,) Seed set* Germination Seed set Gerrr.lination
' (%) ratio (%) (%) ratio (%)
TC/R, 39.3+2.4 88 0.0(32) —(0)
TC/R, 41.6%3.1 100 0.0(35) )]
Mean 40.5+2.8 94 0.0(34) —(0)

TC : Hexaploid triticale variety, Sinkihomil.
R,~
() : Rate of aborted seed set (%) .
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R, : Diploid rye varieties, Paldanghomil and Chunchuhomil, respectively.
» . Mean = Standard error.

Table 2. Crossability and seed germination rate of
F, F./P,, and F,/P, generations from
the cross between hexaploid triticale and

diploid rye.
Parents F, F,/P, F,/P,
P, P, A(%) B(%) A(%) B(%) A% B(%)
TC R, 0.46 57.5 2.95 60.0 5.68 66.7
TC R, 0.27 24,0 2.42 59.0 5.25 65.0
Mean 0.37* 40.8 2.69° 59.5 5.47° 65.9

A Crossability (seed set in F,) .
B ! Germination ratio.
TC : Hexaploid triticale variety, Sinkihomil.
R,~R,; : Diploid rye varieties, Paldanghomil and
Chunchuhomil, respectively.
-¢ . Number not followed by same letter are signifi-
cantly different at P=0.05 based on LSD.
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Photo 1. Acetocarmine-stained pollen grains of triticale, rye and their F; hybrids.

*

A : Hexaploid triticale cv. Sinkihomil, B : Diploid rye cv. Paldanghomil, C: F, of A and B. Bar
represents 10um.

Table 3. Frequency of normal pollen grains stained with acetocarmine in F, plant from the cross between

hexaploid triticale and diploid rye.

Parents No. of Well stained (normal) (%) Partly Poorly

or pollen stained stained
cross observed Large Small Sum (%) (%)
TC 229 - - 89.0 7.0 4.0
R, 257 - - 87.0 5.0 8.0
R, 343 - - 91.0 1.0 8.0
Mean 300 - - 89.0 3.0 8.0
TC/R, 1893 10.5 7.7 18.2 11.2 70.6
TC/R, 1613 9.0 10.2 19.2 11.8 69.0
Mean 1753 9.8 9.0 18.7° 11.5 69.8°

TC : Hexaploid triticale variety, Sinkihomil.
R;~R; : Diploid rye varieties, Paldanghomil and Chunchuhomil, respectively.

2-¢< . Number not followed by same letter are significantly different at P=0.05 based on LSD.

Table 4. Number of Uni-, Bi-, and Trivalent in pollen mother cell of F, plant from the crosses between the
hexaploid triticale and diploid rye.

Cross Uni- Bivalent Tri- Total
valent Ring Range Open Range Sum (%) valent
TC - 17.40 (15-21) 3.6 (1-6) 21.00 100 - 42.0
R, - 6.54 (5-7) 0.46 (0-2) 7.00 100 - 14.0
R, - 5.63 (4-7) 1.37 (0-3) 7.00 100 - 14.0
Mean 6.09 0.92 7.00 100 - 14.0
TC/R, 13.1 3.44 (1-7) 3.33 (2-5) 6.77 48.4 0.45 28.0
TC/R, 12.0 2.00 (0-4) 5.10 3-7 7.10 50.7 0.60 28.0
Mean 12.6 2.72 4.22 6.94 49.6 0.53 28.0

TC : Hexaploid triticale variety, Sinkihomil.
R,~R, : Diploid rye varieties, Paldanghomil and Chunchuhomil, respectively.

() :Range
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Photo 3. Metaphase I
of meiosis of the
triticale, rye, and their
F, hybrids.

A : Hexaploid triticale
cv. Sinkihomil showing
21",

B " Diploid rye cv. Pal-
danghomil showing 7" (6
rings+1 rod)

C and D:F, of the
triticale{A) and the di-
ploid rye(B) showing 12
+7%(5 rings+2 rods), 10
'19"(4 rings+5 rods),
respectively. Two
univalents missing in C,
presumedly, Bar repre-
sents 10um. )
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Table 5. Chiasmata and bivalent frequency in pollen mother cell (PMC) of the F, plant from the crosses between

hexaploid triticale and diploid rye.

Cross No. of PMC  Chia- Number of bivalent

observed smata 4 5 6 7 8 9 10 11 12
TC/R, 18 6.8 - 2 6 6 2 2 - - -
TC/R, 30 7.1 . 4 6 10 4 4 2
Total 48 7.0 6 12 16 6 6 2

TC : Hexaploid triticale variety, Sinkihomil.

R.~R.  Diploid rye varieties, Paldanghomil and Chunchuhomil, respectively.
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Table 6. Chromosome frequency of the progeny from the crosses between hexaploid triticale and diploid rye.

Parents or Chromosome number NT | cN
Crosses 14 15 16 17 18 19 20 21(22 23 24 25 26 27 28|29 30 31 32 33 34 35(36 37 38 39 40 41 42
TC 15] 15 |42
R, 15 15 114
R, 15 15 (14
(TC/R\}F, 15 15 |28
(TC/R,)F, 15 15 |28
(TC/R:) F, 1 2 2 5|2 4 -1 17 [28.7
(TC/R.)F, -1 -1 - - -}- - - - -1 4 124.2
Total 1{- 1 - 2 2 2 5|2 4 -1 -1 21 |26.5
TC/R.\//TC 1]1- - 3 4 {38.0
TC/R,//TC 1 -12121 - - - -1 8 140.0
Total 1 -1 32 13 - - - 1]121[39.0
TC/R.//R, 1~ - - - 5221314 1 46 [20.4
TC/R.//R, 5 5|5 16 123.2
Total 1 - - - - 5 27 18(9 2 62 [21.8

TC : Hexaploid triticale variety, Sinkihomil.
R,~R, : Diploid rye varieties, Paldanghomil and Chunchuhomil, respectively.
CN ! Mean chromosome number.

NT : Number of plants tested.

D
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e
e ¥
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Phot 3. Acetocarmine-stained mitotic chromosomes of triticale, rye and their progenies.
A ! Hexaplod triticale cv. Sinkihomil showing 42 mitotic chromosomes.
B : Diplod rye cv. Paldanghomil showing 14 mitotic chromosomes.
C and D : The triticale/rye//rye(A/B//B) showing 21 and 20 mitotic chromosomes, respectively.
E | F, of triticale and rye showing 28 chromosomes.
F . F, of triticale and rye showing 30 chromosomes.
Bar represents 10gm.
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Fig. 2. Chromosome distributions of F, and back-
cross generations from the cross between
hexaploid triticale cv. Sinkihomil and two
diploid rye varieties.
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