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Variation in Chromosome Number in Early Generation from
Cross between Hexaploid Triticale (X Triticosecale Wittmack)
and Wheat (Triticum aestivum L.)

Jong Jin Hwang* and Hong Suk Lee**

ABSTRACT : This experiment was carried out to obtain the information on the variation of chromosome
number in pollen mother cell{(PMC) and somatic cell of the progeny from the cross between hexaploid triticale
cv. Sinkihomil and five hexaploid wheat varieties. The results were summarized as follows :

Number of uni-, bi- and tri~valent in PMC was 11.9, 14.4 and 0.44, respectively, in the F, between
triticale and wheat. Significant positive correlation between the pollen fertility and seed set rate, pollen
fertility and bivalent number of PMC, and seed set rate and bivalent number of PMC, and negative correlation
between pollen fertility and uni-or tri-valent of PMC in the cross between triticale and wheat were detected.
F.{crossed seed) had 42 chromosomes, F, and F,/P, showed high frequency of hyperploid (42~49) and F,/P,
showed high frequency of hypoploid(36—42), which suggest non-random segregation for somatic chromosome

number, in the cross between the triticale and wheat.
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Table 1. Number of uni-, bi- and tri-valent in pollen mother cell of F, plant from the crosses between the

hexaploid triticale and hexaploid wheat.
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Cross Uni- Triv- Total
valent Ring Range Open Range Sum (%) alent
TC - 17 .4 (15-21) 3.6 (1-6) 21.0 100 - 42.0
W, - 17.8 (13-20) 3.2 (1- 5 21.0 100 - 42.0
W, - 18.9 (15-21) 2.1 {0- 4) 21.0 100 - 42.0
W, - 19.0 (16-21) 2.0 (0- 4) 21.0 100 - 42.0
AL - 20.2 (18-21) 0.8 0-3) 21.0 100 - 42.0
W - 18.2 (15-21) 2.8 (0- 5) 21.0 100 42.0
Mean 18.4 2.6 21.0 100 42.0
TC/W, 14.2 6.98 (413  6.02 (4120 130  65.7  0.60 42.0
TC/W, 13.9 7.08  (313) 622 (313  13.3  63.3  0.50 42.0
TC/W, 9.6 9.13  (4-13)  6.67 (419 158  75.2 027 42.0
TC/W, 9.9 9.07 ( 6-12) 6.43 (3- 8 15.5 73.8 0.36 42.0
TC/W, 11.8 9.80 (7-1D 4.60 (3- 8 14 .4 68.6 0.46 42.0
Mean 11.9 8.41 5.99 14.4 69.3 0.44 42.0

TC . Hexaploid triticale variety, Sinkihomil.

W,~W,; | Hexaploid wheat varieties, Eunpamil, Geurumil, Youngkwang, Lancota and Lovrin 24,

respectively.
( } I Range
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A . Hexaploid triticale cv. Sinkihomil showing 21" .
B and C ! F, of the triticale and hexaploid wheat cv. Eunpamil showing 131 +10" (8 rings+2 rods)
+3" 16' +13" (10 rings+3 rods), respectively, Bar represents 10xm.

Table 2. Chiasmata and bivalent frequency in pollen mother cell (PMC) of the F, plant from the cross between

hexaploid triticale and hexaploid wheat.

No. of Number of bivalent
Cross PMC Chia-

observed smata 10 11 12 13 14 15 16 17 18 19
TC/W, 26 13.0 1 7 8 10
TC/W, 22 13.4 2 - 8 12
TC/Wy 34 15.7 2 2 8 18 2 - 2
TC/W, 33 15.4 4 4 ] 8 6 2
TC/W, 25 14.4 3 4 4 8 6
Total 140 14 .4 - 3 26 32 25 32 8 2 2

TC : Hexaploid triticale variety, Sinkihomil.

W, ~Ws:Hexaploid wheat varieties, Eunpamil, Geurumil, Youngkwang, Lancota and Lovrin 24, respective-

ly.
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Table 3. Correlation coefficient between the crossability of the F,, F, F,/P, generations, chromosome
number of pollen mother cell (PMC) of F, plant, and pollen fertility of F, from the cross between
the hexaploid triticale and wheat.

Chromosome number of PMC in F,

Univalent Bivalent (Ring- Open-) Trivalent
Crossability of
F, -0.9112* 0.9036* 0.8469 -0.1497 -0.8239
F, -0.9928** 0.9900** 0.8705 -0.0575 -0.9296*
F.\P, 0.2129 -0.1752 -0.5755 0.7925 -0.0400
F.\P, -0.9481* 0.9625** 0.7377 0.1457 -0.9979**
Fertility of -0.9799** 0.9782** 0.8842* 0.1072 -0.9228*

pollen grain

*, ** Significant at P=0.05and 0.01 level, respectively.

EhiaEe UE Patiset r=-0.9799*, 21 ol o} 7o kB 11E, 31F NEMEC B& %
Pefafagrel r=0.9782**, 318 Pappgiel r=-0. B EHC Y TEpo] wo] A%ESC] F, F,/
9228** 2 @RS HEI HBES dv Aez P, F/P,9 ZAsgEe] oA A k. R3 1E

vhelytoh. el grE A RESRS KEME BET F
Table 4. Chromosome frequency of the progeny from the crosses between hexaploid triticale and haxaploid
wheat.
Parents Chromosome number No. of Mean
or plants chro.
Crosses 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49  tested numoer
TC 15 15 42
W, 15 15 42
V' 15 15 42
W, 15 15 42
W, 15 15 42
Ws 15 15 42
TC/W, 15 15 42
TC/W, 15 15 42
TC/W, 15 15 42
TC/W, 15 15 42
TC/W, 15 15 42
(TC/W,) F, 211 2 4 1 5 7 3 3 38 44.7
(TC/W,) F, 1 1 1 7 - 14 4 3 10 6 2 2 2 53 42.9
(TC/W;) F, 1 - 1 3 - 6 - 4 2 17 41.8
Total 2 1 210 23 6 11 13 11 9 5 5 108 43.1
TC/W.//TC 2 5 2 9 45.0
TC/W.//TC 5 2 3 1 13 43.2
TC/W,//TC e 1 4 - 3 2 11 42.9
TC/W.//TC - 2 - - 2 . 4 43.5
TC/Ws//TC 1 4 2 3 2 - - 1 13 43.5
Total T - - - - - 215 4 10 14 3 - 1 50 43.6
TC/W.//W, 4 5 8 1 7 5 8 2 1 41 41.7
TC/W,//W, 1 1 1 3 8 4 10 4 1 5 38 41.5
TC/W,//W, 1 5 7 6 14 1 2 46 40.8
TC/W.//W, 3 1111 13 110 5 - - 1 55 40.3
TC/W;s//Ws 1 1 4 3 9 5 12 4 5 2 46 41.2
Total 2 5 31 27 45 17 53 19 16 9 2 226 41.1

TC : Hexaploid triticale variety, Sinkihomil.
W,~W,; . Hexaploid wheat varieties, Eunpamil, Geurumil, Youngkwang, Lancota and Lovrin 24, respec-
tively .
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Photo 2. Acetocarmine-stained mitotic chromosomes of triticale, F, of triticale and hexaploid wheat, and F,

of triticale and wheat.

A . Hexaploid triticale cv. Sinkihomil showing 42 mitotic chromosomes.
B . F, of the triticale and hexaploid wheat cv. Eunpamil showing 42 mitotic chromosomes.
C and D F, of triticale and wheat showing 39 and 48 mitotic chromosomes, respectively. Bar

represents 10gm.
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Fig. 1. Chromosome distributions of backcross gen-
erations(F,/P, and F,/P,) obtained from
the cross between the hexaploid triticale
cv. Sinkihomil(P;) and five hexaploid
wheat varieties (P,) .
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Fig. 2. Chromosome distributions of F, generations
obtained from the cross between hexaploid
triticale cv. Sinkihomil and five hexaploid
bread wheat varieties.
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