
as 
to the farmers. 

More than 2 million sweet potato 
I and 16 varieties such as 

tuberous 

locations 

* 

been at 
"Benikomachi" 

Since species have been introduced from the F S. Mexico 
and other countries in Central America and the northern part of South America. Most plants 
introduced into Japan have been maintained at lbusuki and some of them have been used to 

sweet phylogeny as well as the utilization of wild plants in sweet 
l 1970, 1976'). 

As seen in the and other materials 
of wild the have much to offer in the field L)f 

some contents of this paper have already been reported and 
1976), the author wishes here again to demonstrate a practical method for sweet potato 

wild relatives. 
Ipomoea species is closely related to the sweet potato. 
Van Ooststroom (!9 53) recognized the taxonomic interrelationship between the sweet 

potato and its four closely related species grown in Malaysia by classifying them in the section 
Batatas. However. species identification was almost impossible because the species have not 
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been well defined taxonomically. In 
from the breeding viewpoint that one did 

of had been studied little 
could be crossed with 

cultivated sweet potatoes. 
More than 200 accessions of Ipomoea have been introduced 

extending from Mexico to the Andes several researchers. It was 
resources of sweet potato included all materials that can be reached 
interest was directed toward wild that could be 
directly or indirectly. 

Following hundreds of interspecific crossings, it was recognized that the 
which can be hybridized with sweet potatoes have in common the following characters: 

1) The flower is similar to that of sweet potato: the corolla is bell-shaped and not 
funnel-shaped, the colour of the interior of the tube is invariably darker than that of the 
limb, and the glands at the base of the corolla are prominent. 

2) The plants are self-incompatible in general, and there are several incompatibility groups 
among them. 

Based on the crossing ability with sweet potato or on the two above mentioned characters, 
assembled Ipomoea species of section Batatas have been divided into Group 1 and Group 2. 
Plants of Group 1 can be hybridized with sweet potatoes and plants of Group 2 can not. The 
accession numbers, species names and other characteristics of the wild plants belonging to 
Group 1 of section Batatas are shown in Table 1. 

Table 1. Wild plants of Group 1, section Batatas maintained at Ibusuki 

Accession 
number 

K221 

K222 

K233 

K300 

K400 

KSOO 

K510 

Kl23 

Kl77 

Species* 

I. leu can tha 

I. (rrifida Jx) 

I. littoralis 

Unidentified 

Unidentified 

Unidentified 

Unidentified 

I. trifida 

I. trifida 

Chromosome 
count 

30 

45 

60 

60 

60 

90 

90 
---·-------------

Geographic 
origin 

Mexico 

Mexico 

Mexico 

Ecuador 

Mexico 

Colombia 

Colombia 

Mexico 

Mexico 

Collector 

M. Kobayashi 

M. Kobayashi 

M. Muramatsu 

C. M. Rick 

S. Shiotani 

M. Kobayashi 

S. lrikura 

l. Nishiyama 

M. Muramatsu 

(Year) 

( 1 960) 

(1960) 

(1962) 

(1970)** 

(197 3) 

(1976) 

( 1976) 

(1955) 

(!962) 

* Identification of species was determined by Nishiyama and Teramura (Nishiyama 1961. Teramura et al. 1967) 
** After F. W. Martinet a/. (1974) 

Breeding value of the wild species 
It is generally assumed that wild species may have enormous value as sources of resistance 

or tolerance to many pests and diseases, and that one may be able to use the characteristics 
from wild relatives which enable them to tolerate physiological stress. 

"Minamiyutaka" shows a strong resistance to root knot nematode and root lesion 
nematode, which come from a wild plant, Kl23, and tuberous roots of this variety have a larger 
storage tolerance than other cultivars. In addition to these desirable characters, the yield is 
higher than in any other existing varieties especially in the southern part of Kyushu (Table 2). 
The high yielding ability of "Minamiyutaka" was probably due to the genetic interaction of 
cultivated sweet potatoes and wild plants, Kl23. 



Table 2. Yields of tuberous roots and starch of "Minamiyutaka'' 
several locations in the southern part of Kyushu ( 1974). 

Yields per arcc of 

Locations Tuberous Roots Starch 

Weight Ratio '' Weight Ratio* 

Kg % K,, 
h 

Takanabc. Miyazaki 337 13 82 106 

Shintomi. Miyazaki 41\9 153 114 141 

Sadohara. Miyazaki 442 147 107 149 

Takahara. Miyazaki 416 120 93 111 

Miyakonojo. Miyazaki 319 123 68 126 

Akunc. Kagoshima 442 112 101 113 

Kagoshima. Kagoshima 466 134 101 ]""> .)~ 

Ei, Kagoshima 515 121 118 1 i6 

Osumi. Kagoshima 359 103 80 99 

Mean. all locations 421 125 96 121 

Starch 

contc'nt 

24.3 

23,3 

24.1 

22.3 

21 

22.H 

[.() 

23.0 

22.3 

22.7 
---~~-- ·~ ~- '"---~-~-- ·~--·~---~-~-~-~---~---

* The ratio of weight to that of "Koganesengan --.a comparative variety. produced at each location. 

Thus. the wild Ipomoea should provide useful genes for yield improvement of sweet 
potatoes. This is contrary to the situation observed in most crops. The breeding of sweet 
potatoes using wild relatives. however, has just begun and more must be learned about the 
genes or genetic complex which could be of value for sweet potato improvement. 

Crossing technique 
1 Flower induction 
Flowering of wild Ipomoea maintained at Ibusuki is generally observed when days are 

short. Under the natural conditions of daylight prevalent at IbusukL most plants flower late 
in the season before the frost whether they are planted as seeds or vines from April through July, 
and some plants, which are one year or more old, do not flower or flower very sparsely. 
Therefore, an effective means of inducing flowering in Ipomoea plants would greatly facilitate 
the utilization of these plants for sweet potato breeding. 

Flower induction techniques developed in our laboratory are satisfactory for this purpose. 
During any season, Ipomoea plants treated with this technique begin to flower within about 40 
days. The outline of this method is as follows: 

(1) Treat seeds of the dwarf type morning glory, I. nil (L.) Roth cv. Kidachi-asagao, 
with sulfic acid for 1 hour, keep in water overnight after rinsing, and then plant in 15 em pots: 
(2) After germination, keep the pots under day-light conditions for about l month: (3) When 
seedlings are about 40 em high and have about 10 leaves, cut off the stem tips and split the 
stem for insertion of the scion. The stem of the wild plants used as scions should be about 20 
em long and have cut 5-8 em long on both sides of the stem; (4) Hold the grafts in place with 
grafting clips until the scion is established, and keep the grafted plants in a humid and sheltered 
place for about 1 week; and (5) Transplant the grafted plants to 24 em pots and place them 
under favourable growing conditions. Table 3 shows an example of the effectiveness of this 
procedure. 



Stignu 

K300-6 

K300-7 

K300·l 

K300-2 

K300-5 

K300·3 

K30G-4 

Table 

K300·t> 

++-+ 

+++ 

Pollen on stigma in K300, indicating 
three incompatibility groups 0 974). 

K300·7 

+++ 

+++ 

+++ 

+++ 
+++ +++ 

Polkn 

K300·2 

++ 

++ 

+++ 

+++ 

stigmas per one cros;ing Wert: observed. Over 50 pollen gnub 
Symbols in the table: +++ more than 10 poilen grains germinated 

stigrn~s; ++ 6 ~ 9 pc~Ucn grains gcnninatl~ct; 5 pollen graim: 
pollen gerrnlnated> 

+ 

+ 
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K233 ( 4X) 

62.0 

K123 ( 6X 

fr0111 

Jpornoea 
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K222 ( 

K300 ( 4X) 

between 1958 and 
potatoes. Arrows point 

indicate that female was 
plasm of K 123. 



Fig. 1 
and 

ten thousand 
wild 

the 
evaluated. It 
sweet 

The seed set 
plant and sweet potato is back crossing thereafter '>Vill be rather 
number of the is identical to that of the sweet potato. 

Because the sweet potato or hybrids propagate to use 
with desirable characters. It is also possible to back cross with more desirable 
characteristics. between K300 and sweet have 75 somatic chromosomes 
and B1 's have been observed to have 82 84 chromosomes. 

generation. As the back cross numbers 
chromosome number became closer to those of sweet 

even if they are tetraploid or 
we can 

of 
the 

2. Use of hexaploids. Ali of Group I section Batatas can be used 
but in some cases low seed set and time created problems. To 

avoid these problems. we can use the artificial hexaploids from wild Ipomoea 
Some theoretical ways of synthesizing hexaploids (2n = 90), some of which have 
been used for sweet potato improvement, consist of: 

(1) Diploid~ Tetraploid, Tetraploid x Diploid __ £:__, Hexaploid 
(2) Tetraploid~Octapl?id x Tetraploid _ _,Hexaploid 
(3) Diploid x Tetraploid ___ ~-+ Hexaploid 
(4) Triploid x Triploid-··-+ Hexaploid (in the case of outcrossing of 

~('~~"' : Doubled chromosome using colchicine solutions. 
_____ __, . Doubled chromosome by natural unreduced gametes. 

It was found in our crossing experiments that seed set percentages from crosses between 
wild plants and sweet potatoes were higher when the synthesized hexaploids were used as 
female parents. Besides these systems of synthesized hexaploids, triple or quadruple hybrids 
having 90 chromosomes are used as gene sources for sweet potato breeding. Wild Ipomoea 
does not possess many desirable characteristics in one species. However, it is possible to 
combine useful characteristics in different species for triple or quadruple hybrids. 

3. Use of lower ploidy. By taking advantage of the lower ploidy of wild we 
have obtained tetraploids with enlarged storage roots. These "Tetraploid Sweet Potatoes'' have 



and conclusions 
of wild into sweet potato has 
this purpose. mort: than 200 accessions 

for at IbusukL Plants 
in the section Batatas genus were divided into two groups based on their 

with cultivated sweet potatoes. Plants , which can be with sweet 
potatoes, include tetraploids and All of them resemble the 
sweet potato in two respects: have similar floral systems. 

To utilize wild species in a sweet potato program, a flower induction technique 
and self- and tests were worked out. Some principles necessary for an 
effective gene introduction system have been identilled. 

The wild has 

may 

a 
that wild 

addition to disease resistance 
and insect tolerance. 

A critical understanding of wild Ipomoea characteristics could lead to greater advances in 
sweet 
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Discussion 
N. Murata, Japan: I would like to know more about exchanges of cultivars among various 

countries for breeding purpose. Is it possible to use your cultivars in other countries as gene 
sources? Could promising cultivars be introduced from abroad? Are there many important 
characteristics present in wild species but not in exotic cultivars? 

Answer: It is important to introduce exotic cultivars for yield improvement. Heterosis 
can be expected to be found in wild species. Wide scale screening would be valuable in the case 



Answer: level 
increases 

as the recurrent parent is aimed at 


