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Crossability, Germination Rate, and Pollen Fertility of

Progeny Drived from Cross between Hexaploid Triticale
(X Triticosecale Wittmack) and Wheat(Triticum aestivum L.)
Jong Jin Hwang*, Hong Suk Lee** and Yong Woong Ha*

ABSTRACT : This experiment was carried out to obtain the information on the crossability, germina -
tion rate, and pollen viability of the progeny from the cross between hexaploid triticale cv. Sinkihomil and
five hexaploid wheat varieties. The results are summarized as follows. Seed set was 28.8 to 41.8%(ave-
raged 34.19%) in the cross between triticale and wheat, which resulted in 3.61% in F,(selfed F,), 3.99%
in F,/P,, 21.9% in F,/P,, respectively. However, seed set was extremely low in reciprocal crosses when
triticale was used as male. In the backcross, crossability was higher in F,/wheat and triticale/F, than that in
wheat/F, and F./triticale, respectively. Germination rate of the crossed seed was 95% in F,, 66.3% in E;
(selfed F,), 62.0% in F,/P,, and 81.0% in F,/P, from the cross between triticale and wheat, respectively.
When triticale cv. Sinkihomil was used as male, seeds were degenerated because of the failure of endorsperm
development. This might be caused by AAABBBDDR genome constitution in the cytoplasm from a hexaploid
wheat. Pollen fertility of F, plant was averaged 34.1% in the cross between triticale and wheat. Significant
positive correlation between the pollen fertility and seed set rate in the cross between triticale and

wheat were detected.
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Table 1. Crossability and seed germination rate in the cross between hexaploid triticale and hexaploid wheat.

F. (P\/P2) Reciprocal (P,/P))

Crosses Seed set* Germination Seed set Germination
(P\/P2) (%) ratio (%) (%) ratio (%)
TC/W, 28.8+5.6 100 2.9(73) 0(0)
TC/W, 25.6%2.0 100 0.0(59) -(0)
TC/W, 41.8+4.9 100 5.1(75) 0(0)
TC/W, 36.7%+5.1 79 0.0(60) -(0)
TC/W, 37.6x3.5 94 0.0(51) -(0)
Mean 34.1%+4.2 95 1.6(64) 0{0)

TC : Hexaploid triticale variety, Sinkihomil,

W,~W; . Hexaploid wheat varieties, Eunpamil, Geurmil, Youngkwang, Lancota, and Lovrin 24, respectively.
( ) . Rate of aborted seed set(%). * : Mean+ Standard error,
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Table 2. Crossability and seed germination rate of F,, Fi/P,, F./P,, P,/F, and P,/F, generations from the
cross between hexaploid triticale and hexaploid wheat.

Parents F, Fl/Pl F./P, P,/F, P,/F,
P, P, A(%) B(%) A%) B(%) A(%) B(%) A(%) A%)
TC w, 0.09° 0.0 4.41° 63.2 16.5¢ 88.0 3.21° 3.07°
TC W 0.00° - 4.72° 52.0 19.9° 92.0 3.86" 2.99%
TC W 4.50° 71.0 5.62° 41.0 27.3% 60.0 7.21* 6.00°
TC W, 3.78° 60.0 2.06¢ 80.0 24.3° 85.0 6.21%° 4.78%®
TC Ws 2.55°¢ 68.0 3.15° 74.0 21.6% 80.0 5.20° 4.20°
Mean 2.17 66.0 3.99 62.0 21.9 81.0 5.14 4.21

A : Crossability (seed set in F,). B : Germination ratio.

TC : Hexaploid triticale variety, Sinkihomil.
W, ~W;
ly.

Hexaploid wheat varieties, Eunpamil, Geurumil, Youngkwang, Lancota and Lovrin 24, respective-

~¢ . Number not followed by same letter are significantly different at P=0.05 based on LSD.
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Fig. 1. Explanation for low crossability when hexa-
ploid triticale was used as pollen.
TC : Hexaploid triticale cv, Sinkihomil.
W : hexaploid wheat. DD’ in embryo
means AA’BBDD’, DDD’ in endosperm
means AAA’BBB’DDD’, and so on,
W in rectangular means cytoplasm from
the hexaploid wheat, TC/W>W /TC means
higher seed set of TC/W than that of W/
TC.’ : Genome from the male parent.
DDR’ : Endosperm degenerated.
F : Fertile(normal fertilization in embryo
or endosperm) ,
S : Sterile (Failure in fertilizaton in en
dosperm) .
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F : Fertile(normal seed set in
embryo or endosperm) .
S . Sterile (degenerated seed set in

endosperm) .

’ . Genome from the male parent.
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Table 3. Rate(%) of the aborted seed set of the F,, F,, F,/P,, P,/F,, F\/P, and P,/F, generations from the
crosses between hexaploid triticale and hexaploid wheat.

Parents F, F, Backcross Backcross
P, P, (Pi/Py) (P./Py) (F./Fy) (F./Py) (Py/Fy) (F/Ps) (P,/Fy)
TC W, 0.0 96.2(73) 30.8(0.04) 47.4(3.98) 0.0 0.0 56.0(0.52)
TC W, 0.0 100 (59) 100 (0.07) 44.3(3.75) 0.0 0.0 14.3(0.50)
TC W, 0.0 93.6(75) 21.7(0.25) 41.6(4.01) 0.0 0.0 34.9(3.21)
TC W, 0.0 100 (60) 22.2(1.08) 67.6(4.29) 0.0 0.0 40.1(3.20)
TC Ws 0.0 98.0(64) 40.1(0.66) 56.1(4.02) 0.0 0.0 38.5(2.63)

Mean 0.0 98.0(64)* 40.1(0.66)° 51.4(4.01)° 0.0 0.0 36.8(2.01)¢

TC : Hexaploid triticale variety, Sinkihomil,

W,~W, : Hexaploid wheat varieties, Eunpamil, Geurmil, Youngkwang, Lancota and Lovrin 24, respective

ly.
Ratio : Aborted seeds/Total seed set X 100.
( ) : Aborted seed set/Total florets crossed X 100.

a-d

: Number not followed by same letter are significantly different at P=0.05 based on LSD.
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A :

Photo 1. Acetocarmine-stained pollen grains of triticale, wheat and their F, hybrids.
A : Hexaploid triticale cv. Sinkihomil, B : Hexaploid wheat cv. Eumpamil, C :F,of A and B, Bar

represents 10um,

Talbe 4. Frequency of normal pollen grains stained with acetocarmine in F, plant from the cross between

hexaploid triticale and hexaploid wheat.

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
W, 265 - - 95.0° 0.0 5.0
W2 288 - - 94.8° 0.7 4.5
w3 495 - - 90.9° 2.6 6.5
W, 354 - - 85.6° 6.5 7.9
Ws 328 - - 91.5° 2.1 6.4
Mean 346 - - 91.6 2.4 6.1
TC/W, 1376 10.2 6.3 16.5° 15.9 67.6
TC/W, 1619 10.5 6.4 16.9¢ 14.9 68.2
TC/W, 1291 27.7 17.1 44.8% 15.5 39.7
TC/W, 1022 21.6 17.1 38.7° 21.2 40.1
TC/W; 888 17.0 17.3 34.3° 13.0 52.7
Mean 1239 17.4 128 30.2 16.1 53.7
TC . Hexaploid triticale variety, Sinkihomil,

W,~W; : Hexaploid wheat varities, Eunpamil, Geurumil, Youngkwang, Lancota and Lovrin 24, respectively.
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Table 5. Correlation coefficient between the crossability and normal pollen grain ratio in the cross of

hexaploid triticale and hexaploid wheat.

Crossability
F, F, F./P, F./P,
Ratio of normal
pollen grain 0.9693* 0.9956* 0.1597* 0.9328*
of F,
***Significant at P=0.05 and 0.01 level, respectively.
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