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Abstract

Wild species closely related to sweetpotato, genus Ipomoea, section Batatas, were
investigated to enhance sweetpotato genetic variations. A large number of wild species related
to sweetpotato had been introduced from Central and South America since Nishiyama's (1959)
first expedition to the area. All the wild species that could be crossed with sweetpotato were
classified into I. trifida in Japan irrespective to ploidy levels, though American scientists had
reported that the hexaploid and tetraploid species belonged to |. batatas.

This study aimed of analyzing the phylogeny of sweetpotato and its wild species, and of
using the species for sweetpotato breeding.

Firstly, morphological variation, crossing ability and RAPD pattern of the sweetpotato and
its closely related species were anadyzed in the phylogenetic study. As a result of the
experiments, it was concluded that the accessions belonging to Group | of section Batatas, genus
Ipomoea, which can be crossed with sweetpotato, formed one taxon, designated as |. batatas.

Secondly, diploid accessions, which were reported to have thick roots, were mainly used for
sweetpotato breeding. Diploid accessions were evaluated from the viewpoints of crossing ability
with sweetpotato, characters which could be used for sweetpotato improvement, and productivity
of the progenies resulting from the crosses with sweetpotato. Diploid accessions produced
hybrids with sweetpotato, though seed setting was very poor. Variation in root thickness was
observed among the accessions, and one of them showed a diameter of more than 20 mm. Eighty
percent of the progenies were resistant to the root knot nematode, Meloidgyne incognita,
suggesting that diploid accessions could be used as a source of root knot nematode resistance.
Furthermore, most of the progenies of the crosses between sweetpotato and diploid accessions
produced storage roots. High storage root weight was also found in the back-crossed progenies
of the hybrids to sweetpotato.

Key Words: genus Ipomoea, section Batatas, phylogeny, storage root, breeding materials,
swestpotato
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19  K500-1 Cali, Colombia AR 4x*) /7
20  K500-2 Vi W 4x» p
21 K500-4 7 W 4x" W
22  K500-5 " Vi 4x*) "
23 K510 Calima Lake, Colombia Vi 4x” "
24 ECAL2145(1)-1 Mexico-Guatemala [E%, Guatemala 1EH # 4 Vi
25 ECAL2156(1)-1 Guatemala City, Guatemala Vi 4x¥) "
26  ECAL2156(5) -1 /7 /7 4x¥) Vi
27 ECAL2156(10)-2 Vi Vi 4x¥) Vi
28  ECAL2192-5 Gualan, Guatemala" /7 4x™ /"
29  ECAL2210(1) Puerto Barrios,Guatemala /" 4x% /
30 ECAL2232(3)-1 Santa Elena, Guatemala /7 4x¥) "
31 ECAL2232(3)-2 Vi /7 4x¥) Vi
32  ECAL2232(3)-3 Vi Vi 4x™ "
33 ECAL2262-1 Teapa, Mexico /" 4x%) Vi
34 ECAL2293(2)-1 Montepilo, Mexico " 4x® v
35 ECAL2295(6)-2 Catemaco, Veracruz, Mexico " 4x® "
36 ECAL2299(1)-1 /7 Vi 4x¥) 7
37 ECAL2305(2)-1 Lerdo, Veracruz, Mexico Vi 4x™) Vi
38 ECAL2312(12)-2 Veracruz, Veracruz, Mexico /7 4* ], littoralis
39 ECAL2326(1)-1 Boca del Rio, Veracruz, Mexico Vi 4x® "
40 ECAL2326(1)-2 /7 Vi 4x® 7
41 ECAL2326(1)-3 /7 /7 4x¥ /”
42 7928 Elrocio, Colombia /7 4x”’ ]. trifida
43 7947 Esmeralda, Ecuador(71.3) /7 4x”) I. trifida?
44 7948 Cali, Colombia(73.1) Vi 4x” Vi
45 8028 Popayan, Colombia Vi -=) 7
46 8035 Santa Marta, Colombia Vi == "
47 8053 Veracruz, Mexico 7 -*) "
48  K270-1 Mexico ic{ilP ] 4" I. tiliacea
49  K450-1 Salina Cruz, Oaxaca, Mexico BE ¥ 2xY 1. leucantha
50 K450-10 /7 " 2x™) ”
51  ECAL2279(3) Tuxtla, Gutierres, Mexico Vi 2x™ "
52 ECAL2288(1)-1 Salina Cruz, Oaxaca, mexico " 2x™) "
53  ECAL2288(1)-2 " " 2x%) "
54 ECAL2311(4) Veracruz, Mexico Vi 2x¥) /"
55 ECAL2312(6) " " 2x%) /”
56  ECAL2337(4) Veracruz, Mexico " 2x™) "
57 ECAL2367(1) Cd. Guzman, Mexico " 2x™ "
58 ECAL2379(1) Pihuamo, Mexico /7 2x%) Vi
59  ECAL2392(1) Los Brisas, Mexico Vi 2x¥) /”
60 ECAL2413(4) Barra de Navidad, Mexico /7 2x*) Vi
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61 7910 Y, Santa Marta, Colombia IR = 2x” I. trifida?
62 7911 Iromata, Santa Marta, Colombia 7 2x7) "
63 7912 " Vi 2x” 1. trifida
64 7915 Rio Frio, Santa Marta, Colombia Vi 2x”?) 1. trifida?
65 7916 Santa Rosaria, Colombia 7 2x7) Vi
66 7930 UCV, Maracay, Venezuela /7 2x”?) 1. trifida
67 7931-2 Parque, Maracay, Venezuela /7 2x” Vi
68 8014 Cali, Colombia 7 -=) ]. trifida?
69 8030 Y, Santa Marta, Colombia " 2x7) Vi
70 8031 Y W 2%x”) py
71 8032 Santa Marta, Colombia " =) /7
72 8034 Santa Marta, Colombia " 2x7) Vi
73 8036 Santa Marta, Colombia /" 2x7) /7
74 8038 Santa Marta, Colombia " 2x7) Vi
75 8039 Santa Marta, Colombia Vi 2x7) /7
76 8040 Santa Marta, Colombia /" 2x7) /"
77 8041 Santa Marta, Colombia /7 2x7) Y
78 8042 Santa Marta, Colombia Vi 2x7) Vi
79 8043 Santa Marta, Colombia /7 == /7
80 8044 Santa Marta, Colombia " 2x7) v
81 8046 Santa Marta, Colombia " 2x7) Vi
82 8047 Santa Marta, Colombia Vi 2x7) /7
83 8048 Santa Marta, Colombia /7 -=) Vi
84 8049 Vi 7 -=) Vi
85 8107 Costa Rica PSRN 2x” 7
86 8108 " " 2x7) "
87 8301-1 Progeny of 8051 (V3 <pE) Y, == /7
88  8301-2 " /" - "
89 7937 Mississippi, U.S.A. (67.36) A. Jones 2x”) 1. lacunosa
90 7941 Texas, U.S.A. (67.71) Vi 2x7 "
91 8059 Santa Marta, Colombia MK {2 2x?)  I. sp.
92 7934 Georgia, U.S.A. (62.19) A. Jones 2x”) 1. cordatotriloba
93 7938 /7 (67.39) Vi 2x7) Vi
94 7939 /7 (67.43) Vi 2x”) /7
95 7942 Texas, U.S.A. (68.11) /7 2x7) /7
96 7943 South Carolina, U.S.A. (70.6) Vi 2x7) "
97 7945 " (73.4) " 2x7) "
98 7926 Cali, Colombia I {2 -=) . triloba?
99 7936 Georgia, U.S.A. (62.85) A. Jones 2x” 1. triloba
100 7940 Virgin Is., U.S.A. (67.66) /7 2x7) /7
101 7946 West Java, Indonesia (76.32) Vi 2x” "
102 8055 Cali, Colombia LY, 7 S - /7
103 8066 Guayaquil, Equador Vi -=) Vi
104 8077 Palenque, Mexico /" -=) ”
105 8078 Vilaermosa, Mexico " == "
106 8101 Lampung, Sumatera, Indonesia NEE0E -=) 7
107 8202 Tagum, Davao, Philippines h&TEE -=) /"
108  S-1(VaA“ztwi™ 1) FBR BH == . sp.
109 8068 Guayaquil, Ecuador IMA = == Vi
110 8071 La Esperanza, Equador /7 -=) /7
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F&No. £ &8 % HRE S A HE

1 fEEE HIE (mm)

2 1tEE HE (mm)

3 TEfEE HE (mm)

4 TERE BE 1Ak, 2:13FAE, 3:oShAR, 41 EHAR,
5:HAK, 6.2

5 1tlEE BE 1RHE, 2:3FR3E, 3MWER, 4:88, 5 KWiER

6 TERE B 1:8, 2:1FFH, JBKRK, 45%K, SRR

7T jtfEE B 1:[3, 2:1FFH, IR, 478, 5 BRE

8 HH& B 1:8, 2:FFH, JHBKREK, 4R%K, 5 EFREK

9 JElEE HE (mm)

10 feREE g 1:[, 2:1TFH, WRE, 45K, 5 BRR

11 fEHEOERHEDOED e 1M, 2:\FIFE, 3B, 4:B—, 5:F, 6:—%, T

12 ®BELRE HlE (mm)

13 RBREMELRE HZE (mm)

14 ERE B 1:[H, 2:1FFH, WRE, 4R, 5 BRE

15 fEROEEDSZD B 1E, 2:(ITE, 3:8F, 4B, 5., 6:H-#E, T

16 fEROEEDOER B 1HRE, 2:8RB-BRE, 3:8KE

17 HEALDL ENCH 28D a8 (0-5)

18 TFE& B 10FAE, 2:KES, 3 E&, SBER

19 FEOEEDEZD Bz 14, 2:0FIFE, 3B, 4:8-, 5:9, 6:F-%, T.E

20 fese B 1%y, 2:3, 3:HiE, 4. BEE, 5.7, 6. 8K

21 JERAESOIVWEREOEE HR 0:E, 1.F

22 ANEIRDEHE BE 04, 1:5

23 IMEWRE HZE (um)

24 INERRRE HZE (um)

25 INEWDEEDZ /D B 1, 2:0HITE, 3B, 48, 5., 6:4-%, TF

26 fEHE HE (mm)

27 TEAREE HE (mm)

28 TEHDEBEDZD B 1, 2:FFM, 3B, 4B, 5, 6:F-%, T

29 HNHmoERE HE (mm)

0 SmOEHRKIE HIZE (mm)

31 HNmoERE 57 =4 1:;?;%, 2:00%, 3:¥5F, 4:BI5Rf, 5:BAEMR,
6: VA

2 HNGDER DR B 13, 2.8k, 3:8i%k, 4:BFE

3B HMmoEsE B 1. T KE R, 2:WsEERk, 3R, 4 ORE

U AmoZEHOHE B 1.HE, 2.5%, 3:HE, 4 KE

3B AROEHFDODEEDZ/D BRE 1M, 2:0FIFME, 3:BH, 4:EE-T, 5:7F, 6:7-%, T

36 HWHROERE HIE (mm)

37T HWROEHEBEKIE HIE (mm)

38  HROERE 57 =4 1:;?;%2, 2:507, 3:¥5Ff, 4:@I5RF, 5:RAEFA,
6: Vi

39 HEHRDOER D B 18, 2.8k, 3:8i%k, 4:BF

40 HROEHE B 1.2 RERk, 2:WER, JIER, 4 RR

41 NRDER DE B 1:HHE, 2:8H, 3:HE, 4% KE

42 HNEDEK DEEDSZ D ERE 1M, 2:1TIFMEE, 3:BE, 4:8E-, 5:h, 6:7-%, T

43 TER HIE (mm)

4  EHIF #l%E (mm)

45  EEOYIhIAA BE 128, 2:12F2E, 3%, 4%, 5:9, 6:H-%, T:E

46  EHDKE BE 18, 2:8iF, 8%k

47 BEHOHEE BE 10K, 2:3%0V0E, 30E, 4EOLE

48 BHOXHEDEEDS D BRE 14, 2:1XIFE, 38, 4:8-1, 5., 6:F-%, T'H

49 EWE HIE (mm)

50  EMOEREDEZD g 1, 2:0XITHE, 3B, 4:BR-h, 5:th, 6:rp-#, TE

51  BOKX HE (nm)

52 BOEHEDED HREx 1, 200TITE, 3B, 4:BE-P, 5:F, 6:9-B, T:%

53 EBoizoxiH B 0:|, 1:F

54 BOfiHSDORIRBOEE e 0:4#, 1.4

55  #oa BE 1:H, 2:1TFH, WK, 478, 5 8RE

56 1TEFF 4 7= h B8 AT

57 BEHOEX HIZE (um)

58 EEHOEBOEEDZ /D BRE 1, 2:0XITE, 3B, 4:8E-, 5, 6:F-F, T:E

59 EEHOHDOEEDZD BREx 1ME, 20T, 3:BE, 4:BE-, 5:F, 6:F-B, T:E
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FHs BEAE it & fefE TRk el TeiE BRR O ORE FE {EREES
(%) (4 R (&3 Z i R JERR fERk £HE HOER
%1 9.55 19.8 .271 .273 .281 -.230 .238 .225 .161 .069 -.049 .232
%2 5.89 12.3 -.002 .126 .026 .082 -.161 .131 .158 .294 -.011 -.249
%3 4.04 84  .045 .037 -.016 -.110 -.018 .174 .208 .191 .250 -.024
FE G DRI
HAER /NEME TERR S D NERDOZEH EHD WD O
'R # ®BE R & ®H H R & " ®HE £EH =£H
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w - A B B # C ¥
2 T -
L batatas {).rt;zj;'da 1. trifida L tiliacea L cordato- a b
6;( P 4x 2% triloba 1. lacunosa I. triloba
Tedi® 432 40.8 383 299 60.6 39.7 15.4 13.7
(mm) 355-49.7 373-510 311479 29.1-50.0 - 355-450 12.0-202  7.5-18.0
TR 11.8 114 10.1 82 11.6 7.7 54 4.6
(mm) 9.1-141 9.0-124 7.8-129 6.6- 9.6 - 6.9- 8.8 50-68 34-58
TEfEiR" 3-4 3 23 1-2 3 1 1 1
AwmDE ) R(mm) 8.7 9.2 7.3 7.0 8.9 10.2 9.6 6.4
7.3-10.7 6.2-11.7 49-9.8 5.1-9.4 - 7.1-115 80-123  4.8-83
AwDERTE®  3ors 4-5 (1 or)2-5 1-5 5 4-5 4-5 3-5
NERDERDRIR" 4 4 (3-)4 (2-3-4 4 - 2-3 1-2-3-4
NigDERrDE" 4 4 4 4 4 1(or 4) lord (1or4
Mg @) 1-2(-3) 1-2(-3) (1-)2(-3) 1(-2) 4 2-3 2-3 2-3
TEEAESOER” 1 1 1 1 0 0 0 0
MNEREIR” 1 1 1 1 1 0 0 lor0
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ik No.  IUEE No. I &£ INEEE INEERF D [E)RE

1 K233-1 Veracruz, Veracruz, Mexico INEN= S 1. littoralis
2 K300-1 Esmeralda, Ecuador C. M. Rick I. trifida?”’
3 K500-1 Vicinity of Cali, Colombia ABER ”
4 K510 Calima Lake, Colombia /7 /7
5 7928 Elrocio, Colombia /7 1. trifida
6 7947 Esmeralda, Ecuador(71.3) Vi I. trifida?”’
T 7948 Cali, Colombia(73.1) ” ”
8 8028 Popayan, Colombia Z ”
9 8035 Santa Marta, Colombia 7 /7

10 8053 Veracruz, Mexico i /7

11  ECAL2145(1)-1  Mexico-Guatemala [E3%, Guatemala ES & /7

12 ECAL2156(1)-1  Guatemala City, Guatemala " ”

13  ECAL2156(5)-1 /" /” /”

14 ECAL2156(10)-2 /” Z Z

15 ECAL2210(1) Puerto Barrios, Guatemala /7 /7

16 ECAL2232(3)-3 /7 /” /”

17 ECAL2262-1 Teapa, Mexico z z

18 ECAL2293(2)-1  Montepilo, Mexico ” ”

19 ECAL2295(6)-2 Catemaco, Veracruz, Mexico /7 /7

20 ECAL2299(1)-1 ” ” o
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22 ECAL2312(12)-2 Veracruz, Veracruz, Mexico /7 1. littoralis

23  ECAL2326(1)-1  Boca del Rio, Veracruz, Mexico /7 /7

24 ECAL2326(1)-2 /" /7 /7

25

ECAL2326(1)-3

/7

/7

/7
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O000O0o0OODNAODDODOODODOOODOoDOO
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mM Tris-HCI (pH8.8)00 50mM KCI, 1.5mM
MgCl200 0.1% Triton X-1000 2504 MO dNTPO
O 0 O 1.25Unit00 Gene Taqd O O O O O

O Nippon Gene, Tokyo, Japan] [0 0 0 O O O PCR

OO0oO0Q0oO0oOoOOoODODDDDDTakara TP2000,
Otsu, Shiga, Japan0 OO0 OO OOOOOODOO
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EJ * 7 B Z7

I£E No. %
AT ¥ — AR IR o 7E Sk f E I. batatas 6x
TR 1E R TE ” 6x
t& KED S DOBARE /7 6x
NZavF IHFEVHY x BR14T 4 6x
RZFPX® B85S x aHFE L HY ” 6x
BEH 835 AHFEUHY x GR145 /" 6x
Centennial KED»SDOHARE /" 6x
Amaya aDVETPHSDOHARE ” 6x
K123-11 Orizaba, Veracruz, Mexico 1. trifida 6x
7903 Cali, Colombia I. batatas?  bx
K233-1 Veracruz, Veracruz, Mexico 1. littoralis  4x
K300-1 Esmeralda, Ecuador 1. trifida? 4x
K500-1 Vicinity of Cali, Colombia /7 4x
7928 Elrocio, Colombia 1. trifida 4x
7948 Cali, Colombia(73.1) I. trifida? 4x
DD1-9 K450-1 x 7931 1. trifida 2x
DD2-5 7912 x 7916 /7 2x
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BEXCO0O GAGTTGTATGCGLUO BEXC14
UOCTGCCTGTACCAUO BEXCS33
UOGGCAACCTACAGUUOBEXC34
OTACCCAGGAGCGO O UDOBEXC36
O AGGGATAATGGCU O D OUODODDOOODDOd

YT A EODSHHEOng % I
v
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016 2000000000000

R & U TR 24 & L TR
“fERMG SR M (%) A ZHEE (%)
AUHVEY  mA RE AR P RA RE
K450-1 14 65.0°f="  97.5 20.0 15 61.9*" 100.0 9.1
K450-10 7 43.8% 72.0 19.3 17 72.0°° 98.3 23.2
ECAL2279(3) 8 64.5°f=" 93.0 21.0 4 52.6°° 76.3  39.0
ECAL2288(1)-1 8 64.3°="  86.0 43.0 7 52.9%" 93.0 31.7
ECAL2288(1)-2 7 67.04°f=" 79.2  46.7 7 68.7°" 93.0 24.0
ECAL2311(4) 1 57.97=»*  80.8 32.5 9 62.7" 98.0 39.0
ECAL2312(6) 9 71,70t 86.0 49.0 9 70.0°° 93.0  40.0
ECAL2337(4) 7 80.3*"°4° 94.2  39.0 1 73.6°° 86.0 52.0
ECAL2367(1) 8 92.3* 98.0 85.0 7 73.9%° 87.0 58.0
ECAL2379(1) 6 51.3#"13 7.0 31.7 9 62.0%" 97.1 21.0
ECAL2392(1) 8 57.5°f="1 89.0 24.0 9 78.2° 91.0 60.0
ECAL2413(4) 9 68.0¢°=" 86.0 39.0 9 75.6°° 94.0 48.0
7910 6 85.3*"¢4 97.1 T77.6 6 48.9° 91.3 27.1
911 6 38.4° o7.7  23.9 6 71.4%° 91.3 49.0
7912 7 40.9%° 53.0 27.1 7 64.3" 97.1 18.0
7915 6 86.9*"° 95.5 T4.1 6 56.7%" 91.7 23.9
7930 6 87.8" 100.0  79.3 6 57.8%" 88.0 39.4
7931-1 7 50.65"*7  72.9 18.0 7 63.9*° 95.5 19.3
8014 14 82.72P<%c 96.1 26.7 10 60.3*" 91.7 8.8
8030 13 46.0%° 7.2 21.6 10 70.4°" 96.0 12.5
8032 11 49,701 69.6 28.3 6 72.6°° 84.0 60.0
8034 13 79.5%P<* 89.4 51.9 8 62.6°° 90.0 5.0
8036 11 88.5°" 97.5 80.0 9 69.5°° 97.5 25.0
8038 10 68.7°¢°f= 90.0 48.3 9 77.2%° 93.3 45.0
8039 3 75.0%c4°* 80.0  70.0 11 71.0%° 97.5 35.0
8040 13 83.1%Pc4° 97.5 63.3 12 69.2°° 97.5 9.1
8042 9 10.5* 23.2 2.5 13 64.4°° 91.2 10.0
8043 5 87.1**¢  90.0 80.3 12 69.4" 93.2  20.0
8046 13 70.0°°¢°f 91.7 25.0 9 73.7°° 93.3 40.9
8048 12 81.7%Pcde 98.3 46.1 11 55.0%° 90.3 2.5
8049 14 64.9°%¢ 95.0 10.0 10 70.3°" 9.0 4.2
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#£3K No.” IV4E No. IS EE 1 S
1 7910 Y, Santa Marta, Colombia 2x
2 7911 Iromata, Santa Marta, Colombia 2x
3 7912 /7 2x
4 7915 Rio Frio, Santa Marta, Colombia 2x
5 7916 Santa Rosaria, Colombia 2x
6 7930 UCV, Maracay, Venezuela 2x
7 7931-1 Parque, Maracay, Venezuela 2x
8 8014 Cali, Colombia 2x
9 8030 Y, Santa Marta, Colombia 2x
10 8032 Santa Marta, Colombia 2x
11 8034 Santa Marta, Colombia 2x
12 8036 Santa Marta, Colombia 2x
13 8038 Santa Marta, Colombia 2x
14 8039 Santa Marta, Colombia 2x
15 8040 Santa Marta, Colombia 2x
16 8041 Santa Marta, Colombia 2x
17 8042 Santa Marta, Colombia 2x
18 8043 Santa Marta, Colombia 2x
19 8044 Santa Marta, Colombia 2x
20 8046 Santa Marta, Colombia 2x
21 8047 Santa Marta, Colombia 2x
22 8048 Santa Marta, Colombia 2x
23 8049 7 2x
24 8028 Popayan, Colombia 4x
25 8035 Santa Marta, Colombia 4x
26 8053 Veracruz, Mexico 4x
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\ BEAEE(mm) <S5

A N

5-10 11-15 15-20 20< ©

7915 x K450-10 7
8039 x 8042 1
8048 x 8039

8048 x 8042

8048 x 8049

8048 x K450-107

8049 x 8039

8049 x K450-10 7

9 1

9

6 3 1

8 1

7 3

3 3 2 1
7 1

1 7 2
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019 ODoobooOooboobbo 20000000 2000400b00bb0obDbOoOobDO

it AR IRE(g/MEK) TAMEE (%)
XEMEE Y Bk Z2H>
BOEEE P RE RE P BE R
4> kx> 7OEM! 63 12 64.2 165.0 30.1 11.3 16.3 2.0
(K450-10 x K450-1) x (7915 x K450-10) 116 36 105.0 161.8 52.3 12.0 15.4 4.8
(7915 x K450-10) x (K450-10 x 7930) 97 19  81.3 120.6 32.7 12.8 19.0 10.1
(7915 x K450-10) x (7915 x K450-10) 63 10 66.2 92.0 44.8 11.6 20.3 5.4
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022 ODO0O0O0OO0200000000000D00O00OO0OO0ODOODODO

REMEE R RE RF  AF O RBRER EkE
R omEe R(R)  EE BAHCEDE (%)
A A (A) (B) (B/A) #(C) EH#E(D) (D/C)
T %682-11 K450-1 1 0 0.0 0 0 -
K450-3 1 0 0.0 0 0 -
K450-10 1 0 0.0 0 0 -
7910 1 1 100.0 1 0 0.0
7911 2 1 50.0 1 0 0.0
7931 1 1 100.0 1 0 0.0
R 55 K450-1 2 0 0.0 0 0 -
K450-3 4 1 25.0 1 0 0.0
JL68% K450-1 16 7 43.8 7 3 42.9
K450-3 9 1 11.1 1 1 100.0
K450-10 2 2 100.0 2 1 50.0
7910 2 1 50.0 1 1 100.0
7911 9 3 33.3 3 0 0.0
7912 1 1 100.0 1 0 0.0
7915 1 1 100.0 1 1 100.0
7931 6 1 16.7 1 0 50.0
L-4-5 K450-1 2 1 50.0 1 1 100.0
K450-3 1 1 100.0 1 0 0.0
Capela K450-1 6 2 33.3 2 0 0.0
7911 2 1 50.0 1 0 0.0
7931 1 0 0.0 0 0 -
FUMT8%5 K450-1 3 0 0.0 0 0 -
K450-3 8 0 0.0 0 0 -
7911 6 1 16.7 1 0 0.0
CEHEIA >SS 88 27 30.7 27 8 29.6
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023 ODO0O0O0OO0200000000000D0DOOO0ODOOOOO

XEMEE WE RF EF O BR R ’mwy E”
R B E(R) K R

& & XA (A) (B) (B/A) ¥ (EiAE ¥ &s &K
aHxt A (7915 x K450-10)-1 10 3 30,0 1 1 200 200 200
” -2 1 1 100.0 1 1 1,800 1,800 1,800
(8048 x 8039)-1 5 2 40.0 1 1 37 370 370
/" -2 6 5 833 3 3 483 670 120
(8048 x K450-10)-1 9 7T 7.8 4 4 638 900 140
/" -2 4 2 500 1 1 610 610 610
(8048 x 7931)-1 5 4 42.9 3 2 793 1,400 60
" -2 4 1 25,0 1 0 70 70 70
(8039 x 8042)-1 1 0 0.0 0 - - - -
" -2 2 0 0.0 0 - - - -
>uasa (7915 x K450-10)-2 2 1 500 1 1 390 390 390
(8048 x 8039)-1 1 1 100.0 1 1710 770 770
" -2 0 0 0.0 0 - - - -
(8048 x K450-10)-1 1 0 0.0 0 - - - -
(8039 x 8042)-1 1 0 0.0 0 - - - -
FxyS5X (7915 x K450-10)-1 1 1 100.0 1 610 610 610
(7915 x K450-10)-2 1 0 0.0 0 - - - -

(8048 x K450-10)-1 2 0 0.0 0 - - -
(8039 x 8042)-1 1 0 0.0 0 - - - -
r~ash (7915 x K450-10)-1 2 0 0.0 0 - - - -
/” -2 1 0 0.0 0 - - - -
(8048 x 8039)-2 1 0 0.0 0 - - - -
(8048 x K450-10)-1 1 0 0.0 0 - - - -
/” -2 1 1 100.0 O - - - -
(8048 x 7931)-1 1 1 100.0 O - - - -
Z -2 1 0 0.0 0 - - - -
(8039 x 8042)-1 1 1 100.0 O - - - -

" -2 1 0 0.0 0 - -

=R 4 (8048 x 8039)-1 1 0 0.0 0 - - - -
” -2 1 0 0.0 0 - - - -
(8048 x K450-10)-1 1 1 100.0 0 - - - -
mR145 (7915 x K450-10)-1 1 1 100.0 1 1 450 450 450
(8048 x 8039)-1 1 0 0,0 0 - - - -
(8048 x 8039)-2 4 1 25.0 1 0 20 20 20
(8048 x 7931)-2 1 1 100.0 1 1 610 610 610
FUNT8S (7915 x K450-10)-1 1 0 0.0 0 - - - -
" -2 1 1 100.0 O - - - -
(8048 x 8039)-1 2 1 50.0 1 1 110 110 110
Z -2 1 1 100.0 O - - - -
(8048 x K450-10)-1 2 2 333 1 1 500 500 500
" -2 1 0 0.0 0 - - - -
(8048 x 7931)-1 2 1 50.0 1 1 530 530 530
(8039 x 8042)-1 1 0 0.0 0 - - - -
RE2SS (7915 x K450-10)-1 1 1 100.0 O - - - -
(8048 x 7931)-1 2 2 100.0 0O - - - -
T3RT7425-6 (7915 x K450-10)-1 1 1 100.0 19 - - - -
(8039 x 8042)-1 1 1 100.0 1 0 90 90 90
AT E =Y 88 47 53.4 26 22 528 1,800 20
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p'd.
x B M & €
24

ERFE 2 ¥ fE R’k
H — ik —
g (%) 2 VIR B &%)

I3 x TSP3-1 (JuM58%5 x K450-1) 368
I Fe/8 Y x TSPY (FLMI585 x K450-3) 278
I R8Ty x TSP15-2 (Juhi68%5 x K450-10) 294
CARL) x TSP3-1 (JuM58%5 x K450-1) 760
CANLY x TSP3-7 (JuM58%5 x K450-1) 839

199 13.5 156 78.4 156 32 20.5
135 12.1 110 81.5 110 21 19.1
88 7.5 82 93.2 82 15 18.3
262 8.6 231 88.2 231 19 8.2
142 4.2 116 81.7 116 12 10.3

Y150 x TSP9 (JuM585 x K450-3) 793 100 3.2 80 80.0 80 12 15.0
CHEIA S5 3,332 926 6.9 775 83.7 775 111 14.3
YW A EAER - 36,595 - 30,056 82.1 11,253 1,405 12.5
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Wy E v F
% No. Z B 8 &

(kg/a) &%) =E(kg/a)
83125-2 a4zt HY x TSP3-1 188.1  35.4 66.5
83125-16 aHREUHY x TSP3-1 254.3  37.5 95.3
83125-19 aKzxEHY x TSP3-1 285.2  33.1 94.4
83125-21 aHFEUHY x TSP3-1 227.4  33.2 75.5
83125-24 aHREUHY x TSP3-1 232.9  33.4 77.7
83128-6 Yy x TSP3-1 187.1  28.8 53.8
83128-7 Y~<ak% x TSP3-1 252.0  28.0 70.4
83128-18 y<a¥ % x TSP3-1 193.2  33.7 65.1
83129-8 y<ay# x TSP3-T 186.1  35.9 66.8
83130-2 y~a¥ 7 x TSPY 212.7  36.6 77.8
83130-10 Y%7 x TSPY 187.1  31.7 59.3
aHFREUHY 186.1  37.8 70.3
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Phylogeny of |pomoea Species Closely Related to Sweetpotato
and Their Breeding Use

Katsumi Komaki*

Summary

Wild species closely related to sweetpotato, genus Ipomoea, section Batatas, were
investigated to enhance sweetpotato genetic variations. A large number of wild species
related to sweetpotato had been introduced from Central and South America since
Nishiyama's (1959) first expedition to the area. All the wild species that could be crossed
with sweetpotato were classified into |. trifida in Japan irrespective of ploidy levels,
though American scientists had reported that the hexaploid and tetraploid species belonged
to |. batatas.

This study aimed of analyzing the phylogeny of sweetpotato and its wild species, and
of using the species for sweetpotato breeding.

1. Morphological variations, crossing ability and RAPD pattern of sweetpotato and its
closely related species were analyzed in the phylogenetic study.

Firstly, principa component anaysis was applied to analyze the morphological
variations between sweetpotato and its wild species. Accessions that could be crossed with
sweetpotato, which Nishiyama (1971) classified as Group | of the genus Ipomoea, section
Batatas (Group I), formed a large group. This group was characterized by a relatively large
corolla, campanulate corolla tube, the presence of an externa nectary, and star shape of
the corolla tube bottom, and included diploid, tetraploid and hexaploid accessions. Though
the accessions with a higher ploidy generally showed a larger corolla and thicker
campanulate corolla tube than those with a lower ploidy, ranges of variation in the ploidy
levels were overlapped each other. Therefore, it was difficult to designate them as different
species, suggesting that these accessions might be considered as one taxon.

Among the tetraploid accessions, K233 and allied ones were morphologically different
from other tetraploid accessions in terms of leaf thickness and size. There were, however,
some intermediate types between them in Mexico and Colombia, and all the tetraploid
species could be crossed with one other. Based on these results, al the tetraploid
accessions were considered to belong to one taxon and were designated as |. batatas, as
indicated in the taxonomical studies carried out in the U. S. A.

Randomly amplified polymorphic DNA (RAPD) analysis was also applied to
sweetpotato, and diploid, tetraploid and hexaploid accessions which can be crossed with
sweetpotato. Classification based on the RAPD pattern of variations was not effective in
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the differentiation of the accessions.
As a result of the experiments, it was concluded that the accessions belonging to
Group | formed one taxon, designated as |. batatas.

2. Diploid accessions, which were reported to have thick roots, were mainly used for
sweetpotato breeding. Diploid accessions were evaluated from the viewpoints of crossing
ability with sweetpotato, characters which could be used for sweetpotato improvement, and
productivity of the progenies resulting from the crosses with sweetpotato.

Diploid accessions produced hybrids with sweetpotato, though seed setting was very
poor. In order to use the diploid accessions for sweetpotato breeding on a large scale,
improvement of seed setting is required.

Variation in root thickness was observed among the accessions in pot experiments,
and some of them produced thick roots more than 15 mm in diameter. One of the
progenies between accessions with thick roots showed a diameter of more than 20 mm,
while the starch content was low, 12% on the average. Eighty percent of the progenies
were resistant to the root knot nematode, Meloidogyne incognita, suggesting that diploid
accessions could be used as a source of root knot nematode resistance.

Most of the progenies of the crosses between sweetpotato and diploid accessions
produced storage roots. High storage root weight was also found in the back-crossed
progenies of the hybrids to sweetpotato, while the dry matter content was low. Some of
them showed a higher storage root weight than "Koganesengan®, which was the most
popular sweetpotato cultivar for starch production with a high storage root weight and
starch content. Therefore, diploid accessions with thick roots were considered to have a
high potential for the formation of storage root . In order to develop cultivars with a high
yield of storage roots and high dry matter content, improvement of the diploid accessions
and/or use of sweetpotato with a high dry matter content may be required.

In the studies, a taxonomical classification of sweetpotato and its related species were
attemted based on the analysis of the morphological variations, crossing ability and
molecular (RAPD) marker patterns. Breeding value of the diploid accessions was also
evaluated from the viewpoints of productivity of the progenies resulting from the crosses
with sweetpotato. Results of this study could contribute significantly to the progress of
sweetpotato breeding using wild species.
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