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Content
 

1. Background/Introduction :
 

The potato is one of the world's most
 

important 
crop plants in which commercial propagation is
 

asexual rather than through 
true seeds. This vegetative
 

reproduction preserves essential varietal 
 characteristics
 

from one generation to the next, however 
 vegetative
 

propagation also 
assures the perpetuation of many
 

infections such 
as viral, viroid, and mycoplasma diseases
 

from one generation to the next. To 
 over come this
 

problem, breeding for disease resistance is necessary.
 

Protoplasts (plant cells without cell 
 walls)
 

isolated from different genotypes, can be cultured 
or
 

fused together, then regenerated as hybrid plants. This
 

approach promises to play an increasing role in crop
 

improvement by overcoming some limitations of conventional
 

breeding methods. Potato is one of the crops to which
 

technology can be applied.
 

Since the rich sources of germplasm for 

disease resistant can be found in many tuber-bearing 

Sol num species and their close relat ives, the problem 

becomes one of t.ransfer'ri ng or incorporati ng these 

res i stance genes to com merci al acceptable potato 
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cultivars. The potato is also amenable to tissue culture.
 

The improvement of potato by plant breeding is also
 

complicated by its heterozygous, tetraploid genotype.
 

Therefore it takes more time and involves growing larger
 

numbers of seedlings than for diploid species to derive
 

valuable phenotypes. Further,if the pretoplasts derived
 

from the tetraploid potatoes are being used for fusion,
 

then their chromosome numbers will be important, in order
 

to maintain tetraploidy in the new cultivars.
 

Dihaploid potatoes (2n = 2x = 24) have been
 

successfully obtained from the cultivated tetraploid
 

S. tuberosum (2n 4x = 48) by anther culture (Dunwell and 

Sunderland, 1973 ; Irikura, 1975; Marunenko and Kuchko, 

1985), and also via parthenogenetic procedures (Hougas and 

Peloquin, 1957). However, it has proved difficult to 

obtain pollen plantlets from the anthers of the cultivated 

potato (Kohlenbach and Gier, 1972 ; Sinha et al., 1976), 

and this may be due to the genotype of the donor plants 

(Dunwell and Sunderland, 1973 ; Foroughi-Wehr et al., 1977 

; Jacobsen and Sopory, 1978 ; Sopory et al., 1978 ; Wenzel 

et al. , 1979 ; Wenzel and Uhrig, 1981). In solving this 

difficulty many factors have been studied. The components 

of the culture medium, the stage of development of the 

microspores have been investigated and suggested (Fridborg 

and Eriksson, 1975 ; DIunwel and Sunderiland, 1978 ; Sop[ui-,y 

et al., 1978 ; Sopory, 1979). 
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2. Objective
 

To produce the dihapluid plants which can be 

used in the somatic hybridization and the breeding program 

as well. 

3. Material and Methods
 

In order to overcome the physiological
 

problems of the donor plants in which the flowering can be
 

retarded by the tuberization, the potato scions are
 

grafted onto tomato stocks to guarantee vigorous 

flowering. All the grafted plants are kept in an aphid 

proof screen house. Flower buds of size 4 - 6 mm. with 

the anther length about 3 - 4 mm. are collected and kept 
0
 

in the dark for 48 h in dry test tubes at 6 - 10 C. 

Surface sterilization of the buds is accomplished by using 

Subsequently, the70 % ethanol with 0.1 % Tween 20 added. 

anthers are dissected in a clean lamina air flow , plated 

(1969),on the following medium Nitsch and Nitsch 

Linsmaier and Skoog (1965) , modified Murashige and Skoog 

(1962) and potato extract medium (Anonymous, 1976). Then 
0
 

the plated anthers are incubated at 25 + 3 C. with 16 h 

; Weatherhead andphotoperi ,d (Sopory and Rogan, 1976 

Iteiihat,, 1979) 



4. Results/Discussion/Tables :
 

Callus induction is generally evidence 4
 

to 10 weeks after anther inoculation (Fig. 1). Though the
 

pro - embryoid stage can be observed from the anther
 

cultured in many kinds of media after 2 to 4 weeks culture 

(Fig. 2 and Table 1), but non of the true embryoid which 

normally can be observed rupturing the anther wall within 

3 to 5 weeks after plating (Sopory et al., 1978 ; Wenzel 

and Foroughi-Wehr, 1984), can be detected by the time of
 

this report. Some anthers have developed the green
 

callus at the basal end of the anther (Fig. 3), anyhow ,
 

due to the limiting time, it is too early to test for the
 

ploidy level of the callus. Even though the microspores
 

at the uninucleate or late uninucleate stage have been
 

selected in this experiment to enhance more chance of
 

embryoid production (I)unwell and Sunderland, 1973 ; Sopory
 

et all, 1978 ; Weatherhead and Hlenshaw 1979), still the
 

true embryoid have not been observed yet. This may be
 

caused by the influence of the genotype of the donor 

plant. Since it has long been noticed that. some potato 

cul tivars and d i hapl oid hreed i ng I i n es- respond flore 

read i y than the ot.hers (1)unwe] and Suniderlland, 119 7 3 

Foroughi-Wehr et al. , 1977 ; Jacobsen and Sopory, 1978 

Wenzel et al . , 1979 ; Wenze I a dl(]UhI i g, 1981 ; l'owel I and 

Uhrig, 1987). 
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Table I 	Effect of media on 
callus development and pro

embryoid formation of the cultured anthers.
 

Media 
 Response
 

a 
Browning 
 Callus Pro - embryoid 

MS 	- PE 
 14 	- 21 + +
 
N & N 
 3 -5
 
N & N + 10% CW 	 14 - 28 + +
L & S 7-12 	  + 
P & U 7-10 

* MS PE 	 = Murashige & Skoog (1962) + 10 % potato extract
 
N & N = Nitsch & Nitsch (1969)

L & S = Linsmaier & Skoog (1965)
 
P & U = Powell & Uhrig (1987)
 
CW = Coconut water
 
a 

days after inoculation
 
+ 	 = produce callus/pro-embryoid after 3 weeks 

inoculation 
= 	not produce callus/pro-embryoid after 3 weeks
 

inoculation.
 

The potato scions which have been grafted on
 

the tomato stocks 
to avoid the physiological problem, due
 

to the tuberization, which 
 can hinder the flower
 

formation, do form 
tubers at 	almost every node (Fig. 4).
 

The tubers formed by this mean have the same characters as 

the norma] onos, and the potato )lanltets onn be de voeloped 

from such tubers (Fig. 6) , however some ," the Iri al 

tubers are malformed (Fig. 5) . This phenomenon has strong 

effec, on the flowering, even ',iough ,anM 110t be r I ("1 1] y 

ex1)lai ned the causes yet, IJut. it (',il l be pr0); L y he, 

Short. phot opel i od in the o)o l s; ) unde" I n1f' Ilort hilel 

Thaj i land 's (,,:oi i t i onl .. 



5. Conclusion/Remarks : 

By testing various media for anther 

culture experiment, almost every medium can induce the
 

pro-embryoid formation. 
 However the modified Nitsch &
 

Nitsch medium with 10 % coconut water seem to be the best
 

one, according to the result at this moment, because it 

can delay the browning of the anther and can also enhance 

the pro-embryoid formation simultaneously. Due to the 

limitation of time for this first progress report, the
 

statistical analysis and the accurate 
data from the
 

experiment can be given here.
not Moreover the ploidy
 

level of the developed callus 
can not be also determined
 

by the time of this report.
 

The problem of tuberization of the
 

grafted potatoes on tomato root stocks can be solved by 

increasing the photoperiod to 16 h by the artificial light 

source to stimulate more flower buds 
formation.
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6. 	 Workplan for the Next Period :
 

1. 	 Continuing the anther culture experiment 

to get more information and the dihaploid
 

plantlets.
 

2. 	Since the dihaploid potatoes can also be
 

obtained by crossing with the Solanum
 

phureja (Hougas and Peloquin, 1957
 

Hermsen and Verdenius, 1973 ; Van 

Breukelen et al., 1975), therefore the 

pollination of the desired potato 

cultivars will be done parallel with the 

anther culture experiment as soon as the 

S. 	 phure.ja clones have been received from 

Dr. 	S.S. Chase.
 

3. 	 Starting the protoplast isolation and 

culture work to find the suitable medium 

and method of cultivation to get high 

plating efficiency arid regeneration rate 

of the isolated protoplasts from the 

tetraploi dy arid di hapl oidy potato I ines. 

4. 	 Beeause of' th.e latie coming of the needed 

elu i pin il f'I'oI theI '. S. A. (ref'rigerated 

cent r i f'i,- 81(1 t.h, g(, I v.Iec t rophr,,s is 

lI, 	 i.- e 	 ) 1 ( Iy (l'd u ('tIln i at oil 1.A to 

ho, 	 .h if'I od il l ii I Ai~ir i 9 

http:phure.ja
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