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Breeding of Artificial Autotetraploids from Cold Hardness Lines of Yongchonppong
and Yeongbyonppong
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National Sericulture and Entomology Research Institute, RDA, Suwon, Korea

Abstract

By treatment(dropping) of 0.1~0.4% colchicine solution on the sprouts of winter buds of
hard wood cutting slips for 4~5 days, two lines of artificial autotetraploids from
Yongchonppong and one line from Yeongbyonppong were bred and the important cultivative
characteristics of those new lines were as follows. The greentip sprouting stage of the new
bred lines in spring season is later than the parental varieties by two days, but growth speed
of the new lines after sprouting was faster than that of the parental varieties reaching the
same level development with the parental varieties at the fifth leaf sprouting stage to be mid
varieties same as the origins.The leaf shape of the new bred lines was wide round and the
petioles were long and thick. The thickness of leaf was thicker than the parental varieties by
17-33% and single leaf weight was heavy. The leaf area weight increased by 21-31% and the
content of chlorophyll was also higher by 11-33%. With all the characteristics, the new breds
produced good quality of leaves. The length and number of branches were shorter and less,
respectively, than the parental varieties, but the internode length was either same or longer
than the parents. Looking at the characteristics, the constitution of shoots was slightly
inferior to the parental varieties. The cold hardness expressed by the death top rate of
Sawonppong 23 and Sawonppong 24 was same level as that of Yongchonppong, but
Sawonppong 25 was stronger than Yongbyonppong in it with a high infection rate of dwarf
disease. The productivity was lower than the parental varieties, but young shoot rate to shoot
and branch and the ratio of leaf to young shoot were higher than the parental varieties. The
fertility of Sawonppong 23 and Sawonppong 24 was comparatively high with 62% of cross
success, but that of Sawonppong 25 was low with 23.9% of cross success.
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Table 1. Fertilization and germination percentage

No.of small fruits No.of seed per Fertilization Sank seed Germination per ct.  Cross succes

Strain T LOrosi
per Sorosis. SOrosis. per ct. per ct. 8th days 14th days per ct.
Sawonppong 23 16.4 12.2 70.3% 95.1% 100.0% 100.0% 66.9%
Sawonppong 24 234 17.8 76.1 84.8 97.0 97.0 62.6
Sawonppong 25 28.8 11.5 39.9 79.7 45.0 75.0 239
Yongchonppong 15.3 11.4 74.5 943 100.0 100.0 70.3

Table 2. Development of winter buds in spring

Green tip Sprouting stage of the bud  Opening stage of the Requierd days for the

Strain sprouting stage showing swallow-bill shape 5th leaf 5th leaf opening
Sawonppong 23 Apr. 25 Apr. 29 May. 5 10 days
Sawonppong 24 Apr. 25 Apr. 28 May. 5 10
Yongchonppong Apr. 23 Apr. 27 May. 5 12
Sawonppong 25 Apr. 23 Apr. 26 May. 5 12
Yeongbyonppong Apr. 21 Apr. 25 May. 5 14
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Fig. 2. Difference of leaf shape between diploid
and tefraploid of Yongchonppong (X : about 0.2)
A Yongchonppong(2x). B :Sawonppong 23(4x),
C : Sawonppong 24(4x).
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Fig. 3. Difference of leaf shape between diploid
and tetraploid of Yongchonppong (x : about 0.2)
A Yongchonppong(2x), B : Sawonppong 25(4x).
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Table 3. Size of leaves in autumn
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Ratio of leaf length Single leaf

Ratio of leaf length

Strain Leaf length Leaf width to leaf width weight Petiol length o petiol length
Sawonppong 23 20.6 cm 19.8 cm 1.04 55¢g 7.9 cm 2.6
Sawonppong 24 19.3 19.1 1.00 6.1 7.8 25
Yongchonppon 20.9 17.8 1.17 4.2 6.6 3.2
Sawonppong 253 22.8 1.11 6.9 54 4.7
Yeongbyonppong 253 17.7 1.43 4.2 4.0 6.3
Table 4. Features of leaves in autumn

. . Leaf wt. Chlorophyll Rate of

Strain Leaf thickness per dem’ water content o, ents per dem’ chlorophyll a to b
Sawonppong 23 197 pm (117) 2.12 g (131) 69.17% 5.1 mg (128) 1.90
Sawonppong 24 197 (117) 207 (128) 72.59 44 (111) 2.21
Yongchonppong 168 (100) 162  (100) 68.86 4.0 (100) 1.52
Sawonppong 25 197 (133) 209  (121) 71.30 5.6 (133) 2.04
Yeongbyonppong 148 (100) 172 (100) 68.48 4.2 (100) 1.87
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Table 5. Constitution of branch
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Strain

Averagre branch No. of branch No. of lateral branches

Internode Ratio of branch diamerer

length per bush per longest branch Iength to branch length
Sawonppong 23 159 cm 9.7 0.4 42 cm 1.10%
Sawonppong 24 162 11.1 1.8 4.6 1.15
Yongchonppong 172 13.6 2.6 42 1.07
Sawonppong 25 158 7.5 0.5 5.1 1.20
Yeongbyonppong 169 8.7 1.6 5.0 1.04

Table 6. Characteristics of mulberry strains against disaster

longest branch

Death atop Non-budding length per ct.

Per ct. of bush infected with

Strain length per ct. at basal part of branch dwarf disease
Sawonppong 23 171 cm 4.3% 9.5% 33.0%
Sawonppong 24 208 45 12.1 230
Yongchonppong 216 4.0 12.3 10.0
Sawonppong 25 170 29 7.6 20.0
Yeongbyonppong 187 4.5 8.3 16.7
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Table 7. Leaf yields, young shoot and leaf percentage in spring

Yearly leaf yields

Percent. of spring yield

Percent. of young shoot to Percent. of leaf to

Strain per ha (ton) to yearly branch young shoot young shoot
Sawonppong 23 20.3 54 70.8 77.0
Sawonppong 24 25.6 55 69.8 79.7
Yongchonppong 26.8 54 69.6 76.0
Sawonppong 25 18.2 55 733 78.3
Yeongbyonppong 19.8 52 66.7 77.1
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