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Variation of Cross Affinity and Reciprocal Effect in
Interspecific Hybridization between Glycine max and
Glycine tomentella
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ABSTRACT : Wild perennial types of genus Glycine, as sources of genetic diversity, have been
recently employed in the soybean breeding programs. This study was carried out to introduce
some useful characters of wild perennial Glycine tomentella into common cultivars, G. max.
Parent materials used for interspecific hybridization were three common cultivars, Ulsankong,
Baemkong and Danyeobkong, and four G. tomentella strains having different diploid(2n) of 38,
40, 78, and 80. Their cross-fertility, effect of reciprocal cross, development comparison of cross-
ing pod and optimum timing to efficient crossing were investigated, Plant were grown in 1 /
2,000 Wagner pots in greenhouse and field. Crossing efficiency and pod survival rate were the
highest in 2n=38 of the four G. tomeniella strains when the common cultivars were fixed as fe-
male parents, In the reciprocal cross of three common cultivars and four G. tomentella strains,
when the former was used as maternal sources, they showed better crossing rate and longer pod
survival than the latter. In the interspecific hybridization between G. max cv. Baemkong and G
tomentella, 2n=38, the pod formed from the female G. tomentella had relatively greater size and
weight than that from the female Baemkong in comparison with parents. However, the reverse
result was true in a number of ovules per pod. More efficient interspecific hybridization in the
field was made on August 20, when temperature and relative humidity were higher and day

length was shorter, than one or two months earlier.
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Table 1. Morphological characters of G. max and G. tomentella(2n=38, 40, 78, and 80)

G. tomentella

Characters G. max*

2n=38 2n=40 2n=78 2n=80
Growth habit annual perennial perennial perennial perennial
Stem habit erect twining twining twining twining

& vining & vining & vining & vining
Length of petiole long short short intermediate intermediate
Leaf color green greenish dark green light

yellow green green
Pubescence length long short short intermediate intermediate
Length of internode short short short long long
L /W ratio of leaf 1.4 3.6 3.6 1.9 2.0
Flower color pink purple purple pink pink
Seedcoat color yellow gray black dark dark

& black gray gray

* Cultivars of G. max are Ulsankong, Baemkong and Danyeobkong.
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Tabte 2. Comparison of survival pods at interval of five days after pollination in interspecific
hybridization between G. max and G. tomentella(2n=38,40,78,80) as a male

No. of

Percentage of survival pods after pollination

Interspecific crosses

pollination 5ty 10th 15th 20th 25th  30th day

G. max cv. G. tomentella

Ulsankong X (2n=38) 271 64 39 27 11 9 8
Baemkong X (2n=38) 258 83 57 28 20 12 8
Danyeobkong X (2n=38) 224 58 25 17 9 6 4
Subtotal and mean 753 68 40 24 13 9 7
Ulsankong X (2n=40) 214 52 25 10 5 3 3
Baemkong X (2n=40) 192 57 20 14 8 6 5
Danyeobkong X (2n=40) 176 38 16 10 5 2 0
Subtotal and mean 582 49 20 11 6 4 3
Ulsankong X (2n=78) 229 32 13 10 5 0 -
Baemkong X (2n=78) 255 41 17 11 4 2 0
Danyeobkong X (2n=78) 263 30 14 4 0 - -
Subtotal and mean 747 M 15 8 3 1 0
Ulsankong x  (2n=80) ZiO 46 28 11 5 2 1
Baemkong X (2n=80) 226 51 32 11 9 6 3
Danyeobkong X (2n=80) 254 35 17 7 3 1 0
Subtotal and mean 690 44 26 10 6 3 1
Grand total and mean 2,772 49 25 13 7 4 3
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Table 3. Comparison of survival pods at interval of five days after pollination in interspecific
hybridization between G. tomentella{2n=38,40,78,80) and G. max as a male

No. of

Percentage of survival pods after pollination

Interspecific crosses

pollination  5tp 10th 15th 20th 25th  30th day

G. tomentella G. max cv.

(2n=38) x Ulsankong 279 29 10 6 4 2

(2n=38) x Baemkong 288 32 13 8 6 3

(2n=38) x Danyeobkong 276 26 6 3 1 0 -
Subtotal and mean 843 29 10 6 4 2 1
(2n=40) x Ulsankong 262 24 5 1 0 - -
(2n=40) x Baemkong 243 26 7 2 0 - -
(2n=40) x Danyeobkong 251 19 3 0 — —

Subtotal and mean 756 23 5 1 0 - —
(2n=78) x Ulsankong 247 21 4 2 1 0 -
(2n=78) x Baemkong 263 23 10 2 1 0 -
(2n=78) x Danyeobkong 261 17 6 1 0 - -
Subtotal and mean 771 20 7 2 1 0 -
(2n=80) x Ulsankong 225 23 11 1 1 0 -
(2n=80) X Baemkong 196 27 12 6 3 0 -
(2n=80) xDanyeobkong 224 20 10 1 0 - -
Subtotal and mean 645 23 11 3 1 0 -
Grand total and mean 3,240 24 8 3 1 0 -
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Fig. 1. Effect of reciprocal cross on crossing
rate and longevity of pods in inter-
specific hybridization between G.
max(cv. Baemkong) and G. tomente-
la(2n=38).
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Table 4. Comparison of pod development after pollination among G. tomentella(2n=38), G.
max(cv. Baemkong) and their interspecific hybridization

~ Species & Days after Grain no. Pod length Pod width Pod weight

interspecific pollination per pod (cm) (cm) (g)
crosses (day)

G. tomentella 10 6.20£0.40 2.58+0.07 0.28+£0.04 0.07£0.01

(2n=38)(A) 20 6.20+0.40 2.60+0.06 0.30+0.01 0.0910.02

G. max 10 2.00£0.01 3.38+0.36 0.74£0.10 0.29£0.09

(cv. Baemkong) (B) 20 2.00+0.01 5.24+0.19 1.28+0.04 1.12+0.07

AXB 10 1.50+0.50 1.18+0.18 0.20+0.01 0.02+0.01

20 1.50£0.50 1.73£0.52 0.25+0.05 0.03£0.01

B X A 10 1.88+0.60 2.03+0.37 0.43£0.08 0.09+0.04

20 1.88+0.60 3.66+£0.61 0.99+0.11 0.44+0.13
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Fig. 2. Morphological feature of crossing
pods and ovules(HY) at 20 days after
pollination in interspecific hybridi-
zation between G. tomentella(2n=238,
P} and G. max(cv. Baemkong, P,).
A: pods, B: ovules, C: crossing ovu-
les.

Fig. 3. Morphological feature of crossing
pods and ovules(HY) at 20 days after
pollination in interspecific hybridi-
zation between G. max(cv. Baem-
kong, P,) and G. tomentella(2n=38,
P.). A: pods, B: ovules, C: crossing
ovule.
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Table 5. Influence of crossing timing on crossing rate in interspecific hybridization between G.
max{cv. Baemkong) and G. tomentella(2n=38)

+5 days after pollination

Crossing -
Interspecific Crossing rate * Average Daily Moisture Day
cross date (%) temp. range (%) length
(c) (c) (hr)
G. max
(cv. Baemkong) Jun. 20 0 22.0 9.8 75 14:45
X Jul. 20 3 23.5 7.6 78 14:16
G. tomentella
Aug. 20 21 23.8 10.2 82 13:15

(2n=38)

* Percentage of survival pods at 15 days after pollination.

¥R cotyledon stage7tX)Q RO 2 #%E3IA

2o
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