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Comparation of Potato Tuberization-related Traits in Tissue Culture
Plantlets of Diploid and Tetraploid Potatoes
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Abstract: Eighty-two potato materials (two from Solanum tuberosum, 34 from S. phureja, 12 from S. chacoense,
eight from S. polyadenium, nine from S. stenofomum, and 17 from S. vernei) were tested in this study, to investigate and
analyze their potato tuberization-related traits. The two S. tuberosum lines had an average yield of 35.7 g per plant, with
5.7 tubers per plant, and a mean tuber weight of 6.9 g. The 34 S. phureja lines had an average yield of 16.0 g per plant,
with 3.9 tubers per plant, and a mean tuber weight of 5.0 g. The 12 S. chacoense lines had an average yield of 10.0 g

per plant, with 10.4 tubers per plant, and a mean tuber weight of 1.1 g. The eight S. polyadenium lines had an average
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yield of 11.9 g per plant, with 9.8 tubers per plant, and a mean tuber weight of 1.3 g. The nine S. stenotomum lines had

an average yield of 13.2 g per plant, with 12.9 tubers per plant, and a mean tuber weight of 1.2 g. The 17 S. vernei lines

had an average yield of 12.6 g per plant, with 7.8 tubers per plant, and a mean tuber weight of 1.7 g. The average yield

per plant was higher in tetraploids than in diploids, and the yield was higher in S. phureja than in other diploids. The

number of tubers set per plant was higher in S. chacoense, S. polyadenium, S. stenofomum, and S. vernei than in

S. tuberosum and S. phureja. In terms of yield components, the yield of S. tuberosum and S. phureja was affected by

both the number of tubers set per plant and mean tuber weight, whereas the yield of S. chacoense, S. polyadenium,

S. stenotomum, and S. vernei was affected almost exclusively by the number of tubers set per plant. This study would

provide a basis for research on the mechanism of potato tuber formation and diploid resource utilization.

Key Words: potato; wild species; diploid; tetraploid; tuber yield per plant
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Table 1 Eighty—two potato materials

iR s RSN (LR
Species Species abbreviation Name Number
S. tuberosum thr TS 1418, KP4 2

S. phureja phu phu218~phu251 34

S. chacoense che che8. chell, chel3. chel9. che27. che28. che29. che30. che33. che34. che35. che36 12

S. polyadenium  pld pld14. pld20. pld23. pld25. pld29. pld30. pld42. pld43 8

S. stenotomum  stn stn5. stn7. stnl3. stnl9. stn23. stn26. stn30. stn31l. stn32 9

S. vernei vrn vrnl~vrnl7

17
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Table 2 Statistics of tuber yield—related traits in 82 potato materials

AR R R Lily s (¢ HRRETEE () H¥E ()

Species Name Tuber yield per plant Number of tuber per plant (No.) Mean tuber weight

S. phureja phu218 10.3+1.4hijkl 4.0+1.8bedefgh 3.1x1.5def
phu219 16.0+1.6defgh 3.2+1.2¢cdefgh 5.6+1.6bcdef
phu220 20.2+4.8cdef 3.8+1.9bcdefgh 7.5+5.3abede
phu221 8.5+1.8ijkl 7.0+1.8ab 1.3+0.4f
phu222 15.9+2.0defgh 6.4+1.2abe 2.5+0.4def
phu223 15.9+1.8defgh 5.6x1.5abede 3.0+0.5def
phu224 20.4+2.1cde 5.0+1.3abedef 4.2+0.7bedef
phu225 14.2+2 2efghi 4.0+0.9bcdefgh 3.7+0.9¢def
phu226 4.7+3.31 1.0+0.0h 4.7+3.3bcdef
phu227 14.6+2.9efghi 4.8+1.2abcdefg 3.1+0.6def
phu228 10.1+1.5hijkl 2.0+0.6fgh 5.8+2.9bcdef
phu229 12.1+3.3ghijk 2.4+0.8efgh 5.6x1.9bcdef
phu230 15.8+1.4defgh 7.8+1.3a 2.1+0.2ef
phu231 22.1+4.6¢d 4.8+1.5abcdefg 4.9+1.2bcdef
phu232 8.2+1.4ijkl 1.0+0.0h 8.2+1.4abed
phu233 13.2+1.2{ghij 3.0+0.9defgh 4.8+1.6bcdef
phu234 6.7+0.7jkl 2.0+0.6fgh 3.7+1.2¢def
phu235 17.9+3.9cdefg 1.6+0.5gh 12.4+4.2a
phu236 18.7+2.7cdefg 3.6x1.0cdefgh 5.8+2.5bedef
phu237 18.1+2.5¢defg 3.4+0.8cdefgh 5.6+1.5bedef
phu238 20.8+3.9¢cde 5.2+1.3abedef 4.3+1.5bedef
phu239 19.2+3.1cdefg 3.4x1.4cdefgh 6.1x1.4bcdef
phu240 31.9+3.0a 5.8+0.7abed 5.6+0.7bcdef
phu241 20.8+3.4cde 5.2+1.2abedef 4.2+1.1bedef
phu242 22.5+2.0bed 5.4+1.4abcde 4.4+1.0bedef
phu243 18.2+4.2¢cdefg 3.2+1.6¢defgh 7.3+3.5abede
phu244 23.2+0.9bc 3.0+1.3defgh 9.0+3.1abc
phu245 4.4+0.41 3.0+0.6defgh 1.5+0.2f
phu246 29.4+2.0ab 4.0+2.5bcdefgh 9.5+4.0ab
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Species Name Tuber yield per plant Number of tuber per plant (No.) Mean tuber weight
phu247 17.9+3.1cdefg 4.2+1.0bedefgh 4.4+0.8bcdef
phu248 19.1+1.0cdefg 6.4+1.0abe 3.1+0.6def
phu249 9.7+1.0hijkl 4.2+0.7bedefgh 2.4+0.4ef
phu250 5.1+0.8kl 1.6+0.5¢gh 3.4+0.7cdef
phu251 19.2+2.5¢cdef 2.8+0.7defgh 7.3+2.1abede

S. chacoense chce8 10.8+2.8cd 12.8+2.7abc 0.9+0.2b
chell 14.2+2.5be 18.8+2.6a 0.8+0.1b
chel3 19.4+1.5a 7.4+1.9¢ 2.8+0.6a
chel9 5.3+1.0g 8.4+2.2¢ 0.7+0.1b
che27 7.7+1.4defg 9.0+2.3¢ 0.9+0.3b
chc28 5.5+0.9fg 7.8+2.3¢ 0.7+0.2b
chc29 6.5+2.0efg 6.8+2.1¢ 1.0+0.1b
che30 9.6+2.2de 13.0+3.8abc 0.8+0.5b
che33 9.6x1.7def 10.0+4.2be 1.2+0.7b
che34 7.3+2.7defg 6.8+2.2¢ 1.1+0.1b
che35 15.5+3.0ab 15.6+3.0ab 1.0+0.2b
che36 8.6+2.3defg 7.8+1.2¢ 1.1+0.2b

S. polyadenium pld14 8.1+2.6¢ 5.8+1.7be 1.6+1.0a
pld20 11.5+7.1be 9.2+2.6b¢ 1.3+0.6a
pld23 6.1+1.9¢ 5.4+2.1c 1.3+0.5a
pld25 24.1+5.4a 19.0+2.1a 1.3+0.2a
pld29 10.9+3.7be 11.4+4.6b 1.0+0.2a
pld30 17.6+3.5ab 10.2+3.1be 1.9+0.6a
pld42 12.3+2.2be 11.6+1.9b 1.1+0.2a
pld43 4.9+1.7¢ 5.4+1.0¢ 0.9+0.2a

S. stenotomum stn5 31.9+1.6a 31.2+7.2a 1.1+0.2ab
stn7 13.1+5.0bc 15.2+4.7b 0.8+0.1b
stnl3 16.8+4.2b 15.6+6.8b 1.2+0.3ab
stn19 4.7+0.9d 3.4+0.5¢ 1.4+0.3ab
stn23 13.5+2.6bc 8.6+2.7hc 1.8+0.9a
stn26 10.7+2.3bed 13.2+6.9bc 1.0+0.4ab
stn30 7.0x1.7cd 5.8+1.7be 1.3+0.4ab
stn31 8.5+2.5¢d 12.8+5.6bc 0.7+0.2b
stn32 12.8+3.3bc 10.4+2.1be 1.2+0.3ab

S. vernei vrnl 6.0+1.0ef 4.6+1.0de 1.3+0.3bed
vrn2 1.6+0.5f 2.4+0.5e 0.7+0.2d
vrn3 9.8+1.4cdef 6.6+2.2¢cde 1.6+0.4bed
vrn4 12.6+3.1bcde 3.6+1.0de 3.6+0.6a
vrn5 13.2+3.2abede 8.0+2.0abcde 1.7+0.4bed
vrn6 12.242.1bede 7.0+1.3bede 1.8+0.3bed
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VRN MR PR Bk (g) HARRASER(A) W (g)

Species Name Tuber yield per plant Number of tuber per plant (No.) Mean tuber weight
vrn7 11.4+3.9bcdef 7.6+2.1abede 1.5+0.4bed
vrn8 18.2+1.9abe 8.2+2.4abcde 2.4+0.7b
vrn9 17.0+4.2abed 7.6x1.4abede 2.2+0.4bc
vin10 12.4+2 8bcde 9.8+2.8abed 1.3+0.5bed
vinll 21.4+11.2ab 13.4+5.0a 1.5+0.5bed
vinl2 7.3+1.7def 5.4+1.9cde 1.420.2bed
vrnl3 13.3+1.9abcde 13.2+5.0ab 1.3+0.9bed
vrnl4 6.8+1.0ef 5.6+0.8cde 1.2+0.0cd
vrnl5 14.5+7.6abcde 9.6+2.7abed 1.4+0.4bcd
vrnl6 24.5+2.1a 11.6+2.7abc 2.2+0.6bc
vrnl7 12.6+3.1bcde 9.2+1.5abed 1.4+0.1bed

S. tuberosum KPGH: 21.126.9h 4.8+0.7a 4.5+1.5b
THZ 1418 50.3+7.9a 6.6+3.4a 9.2+3.4a

TE: BRI « ARiE2R . ARVNS P REEROR R — R IR B A R BORE 0.05 K-F22 5 B3, R Turkey B HEAT Z HHLES; 24

S. tuberosum K FH t K56

Note: Values are means + standard deviation. Different lowercase letters indicate that different materials of the same source species differ significantly

at the 0.05 level as tested using the Turkey method. The t—test was used to detect significant differences between two S. tuberosum materials.

B thr phu [Jche M pld 7 stn vin

10.1~15.0
Fipkr= 5 (g) Yield of tuber per plant

15.1~20.0

El1 SHRESRMMHEBERTESHERL

Figure 1 Distribution of tuber yield per plant in different potato species
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Figure 2 Distribution of tuber number per plant in different potato species
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