REFERENCES

Barlass, M. and Skene, K.G.M. (1978) "In vitro propagation of grapevine
(Vitis vinifera L.) from fragmented shoot apices”™ Vitis 17, 335~
-340.

Barlass, M. and Skene, K.G.M. (1982) '"Virus-free vines from tissue
culture”. The Australian Grapegrower & Winemaker 224, 40-41.

Barlass, M., Skene, K.G.M., Woodman, R.C. and Krake, L.R. (1982)
"Regeneration of virus-free grapevines using in vitro apical culture'
Ann. Appl. Biol. 101, 291-295.

Barlass, M. (1987) "Elimination of stem pitting and corky bark diseases
from grapevine by fragmented shoot apex culture" Ann. Appl. Biol.,
110, 653-656.

Bass, P., Viuttinez, A. and Legin, R. (1976) "Improvement of grapevine
thermotherapy by growing excised shoot tips on nutritive media or
by grafting seedling asepticaly cultivated in vitro" Abst. 6th ICVG
Meeting, Cordoba, 1976, Monografias INIA, 1978, 325-332.

Bass, P. and Legin, R. (1981) "Thermotherapie et multiplication in vitro
d'apex de vigne. Application & 1la separation ou a 1'élimination
de diverses maladies du type viral et a 1'évaluation des dégats"
C.R. Acad. Agric. 67, 922-933.

Clark, M.F. and Adams, A.N. (1977) "“Characteristics of the microplate
method of enzime linked immunosorbent assay for the detection of
plant viruses'" J. Gen. Virol. 34, 475-483.

Chee, R. Pool, R.M. and Bucher, D. (1984) "A method for large scale
in vitro propagation of Vitis" New York Food and Life Sciences Bull.
109, 1-9,.

Engelbrechet, D.J. and Schwertfeger (1979) "In vitro grafting shoot
apices as an aid to the recovery of virus-free clones" Phytophylatica
11, 183-185.

Galzy, R. (1964) "Technique de thermothérapie des viroses de la Vigne"
Annales des Epiphyties, 15, 245-256.

Gifford, E.M. and Hewitt, W.B. (1961) "The use of heat therapy and in
vitro culture to eliminate fanleaf virus form grapevine'" Am. J.
of Enology and Viticulture, 12, 129-130.

Huglin, P. and Julliard, B. (1964) "Obtention de semis de vignes trés

vigoureux a mise a fruits rapide et Ses répercussion
surl'amélioration génétique de la vigne" Ann. Amélior. Plantes 14
(3), 229-244,

Legin, R. (1972) "Experimentation pour étudier l'effect des principales
viroses sur la végétation et la production de 1la vigne'” Ann.
Phytophatol. no hors série: 49-57. -

Murashige, T. and Skoog, F. (1962) "A revised w:.dia for rapid growth
and bioassays with Tobacco tissue culture" Ph.siol. Plant. 15, 473-
~497.

Van Regenmortel, M.H.V. and Burckard, J. (1980) '"Detection of a wide
sprectrum of tobacco mosaic virus strains by indirect enzyme
immunosorbent assay (ELISA) Virology 106, 327-334. |

334







Fin b by

Toog Wb T A R
v F}i -I_-la;-\.-\. -l: = -
- .

' R T
it R A A
r -

- il
- r

EEET S

- h
- eanad
. A
H:'-.ﬂ.hi.u—
Adred g 11 AW 4
rinkip e e
. 1

e .
il Ard
i N e een
= .F#lﬁ‘i’..‘-"—ﬁﬂi‘;f '—"CE-Z'“.{:?-:: X

i1 ST g

':"h.*

Pt kel i A
o A

oy .

R P T L T

by, St o e B b e b T
Ko i Pat i e e M ik =T
i & F A :

do e B pord By L
L R R Tk b o e Rk h
‘:r:"I! ':."t.l'."-';.'-"l-"":i:-' L

-
[ = N TRt
" -

. [ b ot o - . . - .
I ) r £ - 4 1. . I I - i ' e e ! - . T . . . .
=T T TR 1-"1..2 abg ot TAL w =t el A - e=qr= [ [ T P Ft om—eFg=ded. == %' Eo.E
- [ M- - . - e a - . .. FR - L, . O . R . -
T I T - . - - . a- . "

ted with sucrose (30 g/1) and agar (& g/1), and adjusted to pH
5.7. The in vitro embryos cultures were put into a climatic
chanber at 24+1<C, 5.000 lux and 16:8 hours light: dark photo-
period. 5 weeks later, plantlets supplied with 4-5 leaflets
where availables. Four micropropagation experiments to ilmprove
the medium were then established: 1) MS supplemented with 1.0
and 4.0 mg/l of 6-benzylaminopurine (BAP) in the above mentio-
ned photoperiod and in the dark; %; MS without vitamins, sup—
plemented with BAP (2.0 and 4.0 mgs/l) and with 0, 0.5 and 2.0
mg/l of gibberellic acid (GA3); 32 MS nitrate half strengthed,
without vitamines and supplied with BAP (4.0 mg/1l>; and 4.0)
Mc Cown and Lloyd s (1981) VWoody Plant Medium (WPM) supplemen—
ted with BAP (4.0 mg/l) and GA3 (0 and 0.5 mgs/1>. In all the
tested media, sucrose (30 g/l) and agar (8 g/1) were also
added.

For every one of the prior treatments, two kinds of ex-
plant were used: a) shoot segments with 1-2 buds from prolife-—
rated embryos as above mentioned, and b)> one bud shoot pieces
aut of adult trees. In this case, some dormant limbs in the
field were chosen and disinfected with ethanol (97 p.100> and
captafol (2 g/1), then were bagged with paper and several
weeks later, the springshoots out of the chosen dormant limbs
were excised, defoliated, disinfected 1into a 70 p. 100 ethanol
solution for 45 seconds followed by a 30 p.100 bleach solution
(40 g/1 of active chlorine) for 10 minutes, three times rinsed
with sterile distilled water, segmented and used as showed i1n
pocint b).

The shoots from the best proliferation treatments were
used for rooting experiment. In this fase the next treatments
were tried: 1) MS supplemented with 0, 1.0, 2.5, 5.0, 7.9 and
10.0 mg/l of indole-3-butyric acid (IBA); 2) NS supplemented
with 0, 1.0, 2.5, 5.0, 7.5 and 10.0 mg/1l of naphthyleneacelic
acid (NAA): 3) MS without vitamins, supplemented with IBA
0, 0.5, 1.0, 2.5, 5.0 and 7.5 nmg/l) and with BAP (0O, 0.1,
0.25 and 0.5 mg/l); 4> MS without vitamins supplemented with
NAA €O, 0.5, 1.0, 2.5, 5.0 and 7.5 mg/1> and BAP (0, 0.1, 0.2
and 0.5 mg/l); 5) WPM supplemented with IBA (0, 1.0, 2.5, 5.0,
7.5 and 10.0 mg/1l>; ©) WPM supplemented with NAA (0, 1.0, 2.5,
5.0, 7.5 and 10.0 mg/1l); 7> Driver and Kuniyuki (1984) medium
(DKV¥) supplemented with IBA (O, 1.0, 2.5, 5.0, 7.3 and 10.0
mg/1); and 8) DKW supplemented with NAA (O, 1.0, 2.5, 5.0, 7.5
and 10.0 mg/l). All the rooting media tested were supplemented
with sucrose (30 g/1) and agar (8 g/l) and adjusted to pH 5.7.

The four precedent experiments were placed in 3.000 lux,
24+1<C and 16:8 hours light: dark 'environmental conditions. A
last rooting experiment on MS medium without vitamins cupple—
mented with IBA (2.5 mg/l) were placed in the dark Ifor the
first week, and then in the above refered climatic conditions.
In all cases the rooting shoots were recultured every 1wO
weeks on fresh medium. |

RESULTS AND DISCUSSION

Stages I and II: establishment and clonal propagation of
P. vera in aseptic tissue culture.

a) Explants from in vitro cultured embryos plantlets.
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¥hen the embrjﬁs culture were started on S medium sup—

pPlemented with 4.0 mg/l of BAP a good propagation rate were
observed, but 3-4 weeks later, independently of light or dark
conditons, a vascular necrosis were observed and shoots died.
To solve this trouble a vitaminless MS nmedium werae tried, and
then the vascular necrosis appeared any more. However, several
weeks later, shoots vitrifiction came up. Vitrification pro-
blems were corrected when WPX supplemented with 4.0 mg/l of
BEAP and 0.5 mg/1 of GA3 were used. For = start, the in vwvitro
plant material for clonal propagation consisted on shoot
segments removed from in vitro cultured embryos plantlets. The
behaviour of these materials were very different in the last
medium according to the mother pPlantlet. Therefore, a certain
relation could exist between the genotipe and the growth rate
0f the micropropagated plant materials. So, for we to avoid
this different behaviour on the same medium, all the next
trials were established by using clonal material from the same
mother plantlet.

b> Adult trees explants.
To start the clonal propagation of adult bud explants was

only usefull the VPHM supplemented with BAP (4.0 mgsl) and GA3
(0.5 mgrs/1> to break its dormant state. But when MS medium were

The results a) and b) seem differents of those got by
Fargchi and Alderson (1983 and 1985) and by Martinelli (1988),
when they make reference to MS as a g0od medium for pistachio
Specles micropropagation. On the other hand, it has been obser
ved that the leaflets from embryos plantlets are singles while
these from adult trees are compozed. A certain correspondences
could be consider between the juvenile state for singles and
adult state for composed leaflets, respectively.

stage III: Rooting of micropropagated shoot cuttings.

The rooting trials were carried out only with clonal
shoot cuttings from seced. At present the results are not defi-
nitive, but can be advanced that roots emerge when MS without
vitamins supplemented with IBA (2.5 mg/1) was used. Whether du
ring the first week the culture were kept in the dark, 50
pP-100 of rooting shoots were noted, while when rooting were
promoted since the begining in light: dark 16:8 hours, only D
P. 100 rooting were observed.

CONCLUSIONS

The best results for clonal propagation of FP. vera were
produced when a WPM supplemented with BAP (4 mgs/Ll)  and  GA3
(C,5 mg/1) were used so much for seed Plantlets as for adult
explants.

Even considering a not definitive resulte for rooting, it
locks possible to promote the root formation on juvenile plant
iets from seeds when MS medium without vitamins is used and du
ring the first week the rooting material is kept in the dark
and then is growed in the climatic chamber.

337

# & & = & & o » B
P ':- - «= -l . L ._-?:.-_r_l'l-ﬂl-'f_iﬂ. :I-# 'r\-'.l|'

.......

-l

L S B R R R
= e B i Vit owoIs §
w BT R i

o = 'I:‘.."" )
Fai iy 1

LBy v ) L 3 -_'i'-:l\:-.._ [T
i p-ﬁ-',l *.,:-‘I#.ﬂ;#;‘;'ﬁ"f,,ﬁ} My




A

REFERENCES

Al Barazi, Z.; Schwabe, W.VW. 1082. Rooting softwood cuttings

of adult Pistacia vera. Journ. Hort. Sci. 57 (2) 247252,

Avauzato, D.: Monastra, F.; Corazza, L. 1988, Altivita di ri-
cerca in corso sul pistacchio e primi risultati. Rapport

EUR 11557. CEE. Collogque AGRIMED-GREMPA. Reus: 209-316.

Borisova-Velkova, D. 1084, Grafting pistachio trees. Fruit 2o
wing, 63 (11): 15-16,

Casini, E.; Conticini, L. 1979. Prove di germinabilita di semi
delle specie Pistacia vera L. e Pistacia terebinthus L.
Riv. Agric. Subtrop. e Trop. 73 (3/4): 223-240.

Driver, J.A.; Kuniyuki, A.H. 1084. In vitro propagation of Pa-
radox walnut rootstock. HortScience 19 (4): B07-509.

Frutos, D.; Barone, E. 1088, Germinacion de Pistacia vera L. y
primer crecimiento de las plantas de semilla tratadas con
acido giberelico (GA3). Rapport EUR 11557. CEE. Colloque
AGRIMED-GREMPA Reus: 289-208.

Kaska, N.;: Bilgen, A.M. 1988. Top-working of wild pPistachios
in Turkey. Rapport EUR 11557. CEE. Collogque AGRINMED-
GREMPA., Reus: 317-325.

McCown, B.H.; Lloyd, G. 1981. ¥oody plant medium (WPM). A 1i-

neral nutrient formulation for microculture of wood plant
species. HortScience 16: 453 (Abstr).

Monastra, F.: Avanzato, D; Lodoli, E. 1088, Il pistacchia nel
mondo. Confronto tra 1la Pistacchicoltura delle aree +tra-
dizjonali e gquella emergente degli Stati Uniti. Rapport
EUR 11557. CEE. Collogue Agrimed-Grempa. Reus: 271-288.

Morgan, D.L.; Maika, S. 1984. Propagation of a mature Pistacia
chinensis BUNGE by stem cuttings. PR, Texas Agric. Expe-
riment Stat. ISSN 0099-5142, NO, 4260.

Murashige, T.: Skoog, F. 1962, A reviced medium for rapid
growth and bioassays with tobacco tissue cultures. Phy~-
siol. Plant 15: 473-497,

Needs, R.A.; Alexander, D.M. 1082. Pistachio, a technigue for
chip budding. Australian Hort. 80 (10): 87-89,

Romero, M.A.: Vargas, F.J.; Aleta, N.; Batlle, I. 1988. Multi-

plicacion y manejo de plantas en pistachero. Rapport EUR
11557. CEE. Colloque AGRIMED-GREMPA. Reus: 3e7-3385,

338




A

- T

TISSUES CULTURE AND REGENERATION IN JOJOBA

Svylvain Unique

Laboratoire d'Histophysiologie Vegetale - U.A. 1180 C.N.R.S.
Universite Pierre et Marie (Curie
12, rue Cuvier - 75005 PARIS - FRANCE

I@TRODUCTION

~ Up to now very few studies were carried on tissue cultures of Jojoba
(Simmondsia chinensis Link). A few years ago, ROST and HINCHEE (1)
proposed a technique for node propagation and a method 1In order

to obtain undifferentiated callus tissue. WANG and JANICK (2) and

LEE and THOMAS (3) reported successtul somatlc embryogenesis ftrom
very immature zygotic embryos. Never embryogenesis nor organogenesis
were obtained from any vegetative part of the plant. The present
raport concerns these possibilities. The preliminary work consists

12 compare the embryogenic and organogenic capacities of different
juvenile parts of the plant : immature and mature ovules and ovaries,
1mmature embryos.

MATERIAL AND METHODS

. The flower buds were harvested from male and female plants growing
i1 an orchard located near Bastia (Corse). They were sterilized by
dipping for fifteen minutes in 0.4 W/V Benlate ((butylcarbamoyl-1
tenzimidazolyl-2) carbamate de methyle) and for ten minutes in
calcium hypochloride (4%W/V). Then they were rinsed four times In
sterile water. Sepals, embryos, ovaries, ovules were excised and
transfered to petri dishes (60mm diameter). The basal medium for
all cultures contained the following substances : inorganic salts
according to MURASHIGE and SKOOG (modified 1962) (4), vitamins of
55 medium {GAMBORG) (5), casein (0.1W/V), polyvinylpyrolidone
(D.05W/V), myo-inositol (1 mM), sucrose (0.08 M), aminoacid
supplementation according to CHU and HILL (6) and agar (0.65W/V).

FH4 was ajusted to 6.5 with KOH. The growing factors were used at
different concentrations and combinations : Naphthylacetic acid

N.A.A.) (3 to 6uM), Benzylaminopurine (B.A.P.) (1 to 20uM),
z-4Dichlorophenoxyacetic acid (2-4D) (2 to 3u M), Zeatin (1 to 7uM).
Tie cultured material was maintained under continuous low red light,
the temperature was 24°C. For histological studies the explants were fixed
in F.A.A., embedded in resin, sectionned and colored with pyronin.

RESULTS

A - Organogenesis from flower explants

We first examined callogenic capacities of dif./erent flower explanis

F{:;:{m Aging: Busic and Applied Approaches 3389
{:f._f;ied by R. Rodriguez ef al.
P!:-:num Press, New York, 1960
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