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ABSTRACT 

BNAS k3 carcote variety was selected as starting material for 

mutation breeding research. Single-cell approach through leaf pro^-

gation was tried and success was obtained in making the petiole or 

leaf fragment develop roots. The leaf blade, however, dried up before 

pjiy shoot could arise. 

Observations aro being made on the agronomic character of twenty 

collections of gabi (Calocasia); k collection of San Fernando (Xantho-

sorrri), one collection of galiang and three collections of palawan. 

The shoot bud at the base of the pineapple leaf turned out to be 

useful means of propagating the pineapple. In mutation breeding, this 

has the advantage over the crown because only few cells are involved 

in the former. Results indicated that proliferation of the shoot apex 

is an effect of gamma irradiation at levels varying from 0#5 to *f.O kr. 

Three (3) krad appeared to produce the highest level of proliferation 

as indicated by the average number of shoot per leaf, which was 2.3. 
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INTRODUCTION 

Asexually propagated crops, especially those that do not produce 

any sexual seed at all, are best handled by the mutation breeder. 

This is so because in crops that do not produce any seed, the job of 

the conventional breeder ends with collection of varieties and selec

tion from within the collection. In asexually propagated crops that 

do produce some seed but only rarely or wherein making of crosses is 

difficult, the mutation breeder stands on even terms with the conven

tional breeder and has a decided advantage if the genetic improvement 

required in an otherwise desirable variety is due to a single recessive 

gene. If the required genetic trait is not available in the existing 

varieties, the only possible way of getting it is through mutation 

induction. 

The rapidly increasing population and the decreasing area that 

may be planted to cereals such as rice, corn, and sorghum will make 

rootcrop6 very important to the Filipino diet in the not-too-distant 

future. Among such rootcrops are the following: (l) camote or sweet 

potato, (2) cassava (3) gabi (Calocasia sp.) San Fernando (Xanthosoma 

sp.), Galiang and Palawan and (*0 Obi and tugui. Improvement of the 

protein content of these rootcrops will be one of the major objectives 

of this research project. 

Other asexually propagated crops that have received the attention 

of the Agricultural Research Division are (l) pineapple (Ananas comosus 

L.) and (2) ginger (Zingiber officinale j*oe.). There is one variety 
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(Queen) of pineapple that :\s almost perfect except fox- the presence 

of troublesome spines along the leaves. This variety is of vable 

type, or is not for canning purpose. If the spines along the leaves 

are removed, this variety will be important both for domestic use and 

for fresh-fruit export. 

Work on ginger (Hawaiian of Jamaican variety) was started two 

years ago because of its sudden increase in importance as an export 

crop. Recently, however, there was a sudden drop in its importance 

as an export crop. 

METHODS; PROCEDURES; E^IPMENT 

In 1975i the main activities in rootcrop research at the PAEC 

were collection and observation. 

Irradiation of single cells or growing of irradiated single cells 

into plantlets is most important in mutation breeding because this 

eliminates the problem of somatic competition between mutated ccllu 

and non-mutated cells. In such competition, the mutated cells lose 

out to the non-mutated cells and fail to be included in the flower 

primordium of the plant. 

Some tissue culture was tried in ginger. 

Unusuel methods of plant propagation wera also tried in pineapple 

and in camote. 

In pineapple, the shoot bud at the base of each leaf was taken 

advantage of. Each leaf of the crown was carefully separated and 
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planted. Some of the leaves were irradiated with C0-6O gamma rays at 

the following dose levels: 0.5, 1, 2, 3, and k kr. 

Propagation by slicing the pineapple leaf longitudinally along 

the center was also tried. Each half was planted by burying the center 

sir.e a few millimeters deep into the soil. 

In camote, planting of the leaf with or without petiole or portions 

of the leaf blade was triec. 

RESULTS AND DISCUSSION 

Thirteen collections of camote (Ipomoea batatas) were grown at the 

PAEC. Far from complete, these thirteen include a wide variation in the 

color and shape of the leaves. There was a wide variation, too, in the 

habit of growth and rate of spread of the vines. While 12 collections 

were in full bloom by early January, one collection (Taiwan variety) 

did not flower until February 23, 1976 and the flowers were very few. 

This Taiwan variety was found by the IRRI to be a high-yielder of dry 

matter. However, the storage roots were of very poor eating quality. 

The best variety turned out to be BNAS **5. It is vigorous in 

growth and its storage roots are of excellent eating quality. The 

experiments on propagation by leaf cutting were performed in this 

variety. We have succeded in inducing the petiole or even leaf 

cuttings to produce roots. However, we have not succeded yet in 

getting shoots to grow from the roots. «̂e surmise that this would be 

possible if the leaves remained alive longer or if the roots were 

transferred into an appropriate nutrient medium. The effect of being 

1 
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able to grow camote frcs leaf cuttings is similar to the single-cell 
tissue culture for the reason that the roots arise from single cells 
in the leaves. In turn, the shoots that may arise from any root will 
therefore have originated from single cells in the leaves. 

We are already convinced that we should use the yellow cassava in 
our mutation breeding, We will coordinate with U.P. Los Bar.os which 
has started tissue-culture studies in the cassava. 

The following are our varietal collection in the "gabi" types: 
Number 

1. G abi (Calocasia) 20 
2. San Fernando (Xanthosoma) k 

3. Galiang 1 
h. Palawan 3 
"os, 2 and 3 are generally grown under upland conditions; No, 1 

is generally grown under lowland conditions; and No, k is definitely 
grown under lowland conditions, Ir Leyte, the three varieties of 
Palawan are named Pilipof;, Binabaye and Linawaan, respectively. 

The growth of Gabi and San Fernando varieties are being observed 
under both lowland and upland conditions, Thf Palawan variety definitely 
a lowland type, is very slow-growing. However, since being the most 
palatable in the gabi group, it was one of thost; studied in 1976, 
Research activities include studies on rapid propagation through tissue 
culture and possibly, leaf cuttings. 

In the "ubi" group there are only 2 variation of ubi and 2 varie
ties of tugui. More of their varieties are presently being gathered. 
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One important objective in the mutation breeding of ginger is the 

induction of mutation for disease resistance, in the for~gn varieties. 

Thi single-cell tissue culture was tried but no callus grew from the 

ginger tissue. Instead, plantlets formed from the tissues cultured on 

agar medium. 

The development of more than one shoot was commonly observed when 

the pineapple leaf was irradiated at certain dose levels. The following 

is a summary of some data obtained from a preliminary irradiation of 

pineapple leaves: 

No, of shoots and frequency 
Dose (kr) Mo. of leaves 1 2 3 *» Mean 

2 1.0 

7 1 1.1 

2 1 1 1.8 

2 1 1.3 

2 6 ^ 1 2.3 

1 5 1.8 

A dose of 3 kr appeared to produce the most number of shoots per leaf. 

0 2 

0.5 8 

1.0 k 

2.0 3 

3.0 13 

4.0 6 
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CONCLUSION AND RECOMMENDATIONS 

1. Work on the v̂ ueen variety pineapple should be continued with 

much greater vigor, 

2. Propagation of BNAS ^5 camote variety through leaf cuttings 

should be carried on to completion. 

3. The Palawan variety should be concentrated on tissue culture for 

rapid propagation and for use in the single-cell approach. Leaf 

cuttings should also be tried. 

h. The eating quality of the tubers and the leaves of the varietal 

collection of gabif San Fernando and galiang should be evaluated. 
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