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Summary

\Mass tuberisation was obtained on plantiets growing from nodal potato cutings ¢
vitro on Murashige-Skoog (MS) medium under continuous light ot 3000 lux at 24—
ber formation was stimulated by transternng the plantiets 0 MS or W hite-Nitsch-More!
(WhNAD ligmd or solid media supplemented with 8 % sucrose, 2 me 1! benzyladenine
(BAP), 2mg 17} naphthalenaceuc acid (NAA) andor 100 me | (2-c
rnimethylammonium chioride (CCO). Liguid media invariably induced heavier minitub
(390 - 790 mg each). The process 10 (uberisation ook only two months. Miniubers always
produced normal growing piants after dormancy break.

Introduction

Potatoes can be micropropagated rapidly and on a large scale by menstem and
<hoot-tip culture (Escalada & Garcia, 1982; Goodwin et al., 1980: Henshaw & Roca,
1 76: Morel, 1975; Murashige, 1974; Roca, 1975; Roca ¢t al., 1978), ?o_:_ﬁm:o: by
Jiiary shoots developed from in vitro cultured nodal cuttings (Espinoza et al., 1984,
Hocoey & Stacey, 19815 Nozeran et al., 1977 Roca et al., 1978), and in vitro mass

- risation (Hussey & Stacey, 1984; Wang & Hu, 1982).

These methods facilitate the ?oa:n:o: and conservation of potato germplasm in
controlled, disease-frec conditions, using space very efficiently (Espmoza ¢t al.,
1984, Hussey & Stacey, 1981, 1984). Minitubers are very convenient to store, trafs:
port, handle and plant discase-free material (Espinoza et al,, 1984; Hussey & Stacey,
1984: Wang & Hu, 1982).

The aim of this work was 1o obtain rapidly many minitubers of suitable size from
plantiets grown in vitro.

Materials and methods

The cv. Spunta, which dominates potato production in Argentina, was used in all ex-
periments except where stated otherwise. Virus-free stock was kindly supplied by the
{nternational Potato Center (CIP), Lima, Peru. Plantlets growing from nodal cut-
tings with one axillary bud were used in culture technigues foliowing Roca et al.
(1978) and Hussey & Siacey (1981). Our techniques involved two steps: (2) production
of plants from nodal cuttings in liquid or solid media under continuous light; (b)

il
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a of tubers in continuous darkness after transfer of those plants 2rowing

uctio :
e media alone to liquid or solid tuberisation m edia.

in liquid

\Nutrient media

The media for the nodal cuttings contained Murashige-Skoog (MS) mineral salis
(1962) and were either solid, in 0.3 ™ bacteriological agar, or liqutd. They were ,:n.
plemented, per litre, with 30 g sucrose, 100 mg inositol, 3 mg nicotinic acid, 2. 5 mg
calcimum panthothenate, | mg pyridoxine-HCl and 0.5 mg thiamine-HCL Sixty m]
of liquid or 40 ml of solid media were placed in 360-ml metal screw-capped flasks.
The pH was adjusted to 3.6 for liquid and 5.7 for solid media. The {lasks were au-
toclaved at 121 °C for 20 minutes.

Nodal cutting culture

Under aseptic conditions nodal cutting with a single axillary bud were prepared from
3 to 10 node plantlets. Ten explants were placed in 2ach tlask and the tlasks were
then sealed with 30-um Resinite AF30 (Borden) sheets.

Incubation conditions
The cultures were incubated at 24-235°C under co
40 W srandard tluorescent and 40 W Gro-Lux Sy

uous light of 3000 fux from
wia tubes in a ratio of 2:l.

Plantlet proliferation

During multiplication the plantlets were transferred to fresh medium every 22-28
days until there were sufficient multinodal shoots for mass tuberisation. At the final
transfer four nodal cuttings were placed in each flask in liquid medium.

Mass tuberisation experiments

Two culture media were evaluated: (2) the MS (1962) liquid or solid media described
above; (b) White (1943) macronutrient saits containing twice the phosphate concen-
tration, supplemented with Nitsch (1951) micronutrient mixture (N) and Morel (1948)
vitamin complex (M) also as liquid or solid media; Tizio (1979) successtully used this
mixture to study the hormonal m .ru.::: of tuberisation. These two basic media

h i - ine e
were variously supplemented with 2 mg 1~ naphthalenacetic acid (NAA), 2 mg

Tble 1. Composition of media and treatments for mass tuber production.

Composi-  Treatments
tion ot gy
the media S1 S2 S3 S4 S5 S6 LI L2 L3 L4 LS L6 MS-S5 MS-LS

WhNM TR L T . T T T S
MS - =
NAA £+ - T -

BAP e & R -

cccC - + e . =

= id and L = {iquid miedivm; WhNM = White
-Skoog medium.

Morel medium: MS

References:
= Murashi
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IN VITRO MAS3 TUBERISATION
’

benzylaminopurine (BAP) and 100 mg | ~' (2-chloroethyl)trimethylammonium zhlo-
ride (CCC) to torm 14 tr=atments shown in Table |.

All media were supplemented with 8 ™o sucrose and the pH adjusted as ahove

Four plantiets, 4 »eeks old, were transferred (o the liquid media with their root
systems iatertwining. For solid cultures the rocts were first excised and the cut 2nd
of the stem inserted into the medium up to the third shoot. Each treatment consisted
of ten 360-ml zlass tlasks containing 40— 350 ml of liquid or solid media, sealed #:1h
Resinite and kept in continuous darkness at 20— 22 °C throughout the experiment

All minitubers wers harvested when shoot senescence began. The significance u.
differences between .Rur:auz was tested by the analysis of variance.

Results and discussion

Growth of in vitro plantizts
Nodes of intial plantiets piaced in liquid MS nutrient medium produced from the
axillary bud an uprizght shoot, which was much more vigorous and twice as hizh 1s
those produced on soiid medium, and which had a well developed root system.
After 3—4 weeks the shoots were 70— 100 mm high, each having 8 — 12 nodes. Thev
were then much easier 10 separate into individual nodes than those ¢.0wing on soiid
medium.
Continuous culture in iquid media tended to increase the pec!'t raticn of
hyperhydric-like structures in growing shoots. These disappeared whon “he shoots
were transferred to solid medium. The cause of such abnormalities is u-<nown.

Development of in vitro tubers
The tuberisation curves sere simular for solid or hquid media (MSL5-MS

TUBERIZATION

*le

i A

e

b] 3 b2 | 0 Q
WUMEBER CF A 2FER LAST CULTURE

vitrd “u7er formation in: S6 (———), White-Nitsch-Mor=i s0iid medi-

2=z 17 BAP and 2 mg - NAA; LS (- -~-) as S6 but a ‘ig

-4 Murashige- w,ocw medium supplemeated with 2 mg [~ EAP
——=), as MS-S5 but in .:ta condition.

rczr:_ o
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| | a . ’
__ = ) L6-S6) of comparable composition (Fig. 1); the same Was true for the other treat-
oz U5 3 ] = . ments not shown. Full tuberisation (from 7 —100 ™ of cuitured piantlets) was at-
| |2 & - |3 ¢ : Satton (. =i >
| = tained 20 - 30 days after transtercing the plantlets to the tuber forming media. [n MS
1 * ~N - . . W g ~
* | = = media supplemented with BAP and CCC tuber tormation was slower and pever
| I =7 | reached the potential of 100 7o tuberised plantlets (Fie. 1.
_ n ~ 1 | P
{ 23 £ o e ~t D i
[ = - - e - = 7 e G D ; )
| | \ Behaviour of munitubers after dormancy break and planting
! " _ _ = Eighty minitubers grown in L4 and MSLS media were kept for one year in darkness
| 2 o T 3 = ES = at 20-22°C in aseptic conditions. All minitubers roduced only one apical sprout
N ]
_ v E} 8-10 cm in length. Then, they were o light (5000 lux) duri
| 3 —iVcmin length. Then, they wers exposed {0 continuous lig (S cx.v uring
| - - . o ten days. These sprouts were femoved and excised in nodal cutiings as before. The
| A z ¥ s 2 m = cuttings and the minitubers deprived of apical SProuts were transferred to a solid MS
{ 5 basal medium at 25 *C under continuous li at of 3000 lux. They all gave rise to new
“ = I plant!
| | & < normal plantlets.
. 2 2 = x| 2 = : ini i i
i 1A f - - ~ ! - 3 In another experiment minitubers produced in S4 and 4 media were kept under
| | z continuous light of 1000 fux at 25°C for 6 months. Sproured tupers showing strong
| [ - - = % B apical dominance were then planted in pors containing a mixturs of e ual parts of
|2 Es T b 2 ~ 1~ : z b e ” tas g
| g2 = - - v sandy soil and vermiculize. They soon produced normal plaits. No differsnces in
! { = vigour were obsery ed between plants from S4 minitubers (203 mz mean weight) and
{. e > I = =~ = 2 those from L4 minitubers (359 mg mean weight).
{4 = - R WhNM liquid medium supplemented with BAP, NAA and/or CCC seemed to be
{ | |- more suitable for rapid, mass tuberisation than the MS liquid medium. In our experi-
[ S =z 2 =y 2 |= = ments only about 2 months ¢lapsed between the culture of nodal cuttings and harvest
| 7 ! 2 |3 =9 f ubers, half the time reported by Wang & Hu (1982) whose tubers were lighter.
i | 33 They obtained 30— 350 minitubers weighting up to 200 - 300 mg cach per 100 elongat-
I I S B RN S s shoots. a L3
| _ | 3= Hussey & Stacev (1984) reported that the most effective wayv of obtaining
| | | =3 @ minitubers of the cu ars Red Craigs Royal and Ulster Sceptre was 1o transfer nodes
| - o - L& g
| | 3 = T 2 2 BN | =F2 to MS solid medium containing 2 mg | -! BAP and to culture them in dayleagth of
- R 8 hours. Most of their subcultured nodes developed into minitubers within 6-3
| 332 weeks and continued to swell to a diameter of 5 mm or more after 34 moaths. They
Lo D — ~ - - | 2= = = : = = 5 <
| | 3 - * 2 > > =35 also found that the addition of high concentrations (300 mg 1-!) of CCC produced
i + - =2z v N 2 g . % 5
| - F.22 minitubers 3 -4 mm in diameter after 4-5 weeks. We discarded such smail
P ~ & - . = F3 3 minitubers.
| =< = = 2 - | > 1S » The growth of mir itubers after storage and planting suggests that they are the ide-
i i o al end product of potato micropropagation for storage, transport and planting of
| = = = 2 - 2 '3 healthy germplasm.
S = - - = 2039
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Rapid seed 5:_\:9._8:0: by planting into beds micro
tubers and in vitro plants
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Summary

Micro tubers of 3 weight categories a:th means of 0.63 2, 1.25 2 or 2.50 g and in vitro plants
were planted in aursery beds at densites of 14 and 43 olants per m?. The average tuber num-
bers and tuber weights were, resp iv. 33 W9 and 17 ™ higher at 43 than at 24 piants per
m. [n vitro plants produced sign v more but smaller tubers than did plants zrown
from micro tubers. Plants zrown from tre larger micro tubers produced a stmuilar numoer of
tubers but larger ones than did plants .>wn from small micro tubers. Tuber yieids and mul-
tiplication rates are discussed.

Introduction

Micro tubers and in vitro plants are being increasingly used in seed m cation
programmes (Wang & Hu, 1932; Tovar et al.. 1985). These delicate planting stocks
require special growing conditicns and cannot usuaily be multiplied in the field.

They are usually free of pathogens and should be multiplied in a disease-iree en-

vironment. High-density planting in nursery heds, where plaats can be <!
protected from diseases, is a satisfactory method of producing good-qua

tubers {rom true potato seed (Wiersema, 1986). This paper reports the use of this

method for the production of sesd tubers from micro tubers and in vitro plants.

Materials and methods

Experiments were carried out 2t the La Molina Experimental Station of the interna-
tional Potato Canter, located in the coastal desert of Peru. Micro tubers, produced
from pathogen-tested in vitro plants of the clones LT-1 and DTO-33, were size-zraded
into groups with mean weights 0f0.63 g, 1.25 2 and 2.50 g. Tubers in each siz= grade
did not deviate by more than 12.5 7o from the mean weights. Tubers were stored at
4°C and presprouted in diffused light, at an average tempeniture of 18°C, for 3
weeks before planting. In vitro plants were produced from the same clones 2nd re-
moved from the test tubes at the 6—8 node stage. Both micro tubers and in vitro
plants were planted in 1-m wide nursery beds filled with a 1:1 mix of sand:shredded
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