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Subject: FIRST SIX MUNTHLY REP( T CN THZ PRMJELCT
"REGENERATI(Y CF PISTACHIA vera"

GRAIT NC,936-5542.5-1"-7210.00

Work on the above mentioned project was initiated on
1.10,1687 after aopointing the following staff.

1. Mr, Syz2d Tarin Igbal Shah, Research Geneticist

2. Mr, Zaheer Ahmad, Research Chemist

3, Mr, Syed Zamurd Huss&sin, Junior Experimental Officer

4, Mi:s Fehra Zafar, Junior Experimental Officer

5. Mr, Syed Mujtaba Gilani, Laboratnry Assistant

6, Mr, Navecod Haider, Laboratory Attendant

The first priority w=s to get facilities lined up,
In this context work on fabrication of green house was
initiated, One unit measuring 22' x 2B' with fiber glass
covering, fully air-conditioned and with hymidity and light
control measures is fully operational, Another unit with
double glass insulation is nearing completion, It will also
be eaquipped with all the facilities available in the fiber
glass unit,

Juotations for equipment, chemic =1s and aonaratus,
in US® were also invited and discussed with USAID
representative in Pakistan, A finai proposal for purchase
of these times is ready and will be supmitted to the USAID,

3 workers (laboratory As well as project workers)
have got themselves registered for their Ph,D, degree with
the University of Punjab, Copies of their synopsis are

attached,



Prozress of wnrk ceonducted Hduring the last six
months is also appended,

The delays in the finalization of purchases of
enuipment have adversely affected progress of work, It
is honed that the nroposal submitted to the USAID for
purchase of eguipment and other items would be finalized
soon and the items would arrive during the next six
months ,

Fiscal report and requirement for the next six

mon*hs are also attached,



seeds of P, vera (with and withcut seed coat) were
disinfected, hefore germin-tion, by sa2king in mercuric
chloride solution (0,1 %), It is evident, from table 1
that sc=king for 10 minutes was most suitable for
controlling centamination Auring germination, Only 10 %
explants became infected, whereas yermination resoonse was
fairly good, The seeds with seed coats took 15 minutes for
disinfection, The rate of contamination was some what more
i,2, 20 % but there was improvement in the germination rate,
The drawback in either case was that health of the

aseptically cultured seedling was quite poor,

The effect of disinfuztants on the growth of the
seedlings and their health is pres=nted in table 2, The
seed coats seems to maintain some compression force against
the walls of cotyledons which was indirectly transferred to
the germinating embryo, As a result of this, water absorption
was slow and the growing plumule gradually emerged out of
cotvledons without damaqing cotvledenary stalks, On the
other hand seedlings germinated from seeds without seed
coats broke one of the cotyledonary stalks, Although such
seedlings grew vigorously in the initial stage but dependence
on cne cotyledon soon affected thejr growth and vigor,
Urinterupted enlargement of cotyledons due to excessive
water absorption, in case of seeds with seed coat, caused

minute injuries alongwith sbaxial surfaces of the cotyledons

which resulted in browning of the cotyledons and of the

medium, and adversely affected growth of the seedlings,



Improvem=snt in germinaticn nercentage and heaglth of
the seedlings which emerged from seeds grown on the media
supplemented with various concentrations of BA, NMAA and/or
KIN is deoicted in table 3, A slight increase in the rate
of germimaticn from 40 - 42 % was noticed when the se=ds
were propagated in 1,0 mg/1 BA medium slone or a combination
of 0,1 m1/1 BA and 0,25 mg/1l NAA,.47 % germination was
observed in a medium containing 1,0 mg/l KIN and 0,25 mg/1l
NAA, whereas a combination of 4 mg/l BA, 1 mg/1l NAA and
1 mg/1 KIN further enhancad the germination percentage to
55 %,

There was a marked increase in the size of the leaves
and diagmeter of main shoots of seedlings grown on medium
supplemented with hormone (Fig.1), 1In case of media containing
BA alone, BAA + NAA or KIN + NAA single shoots were formed
and size of the diameter was approximately 10, 15 or20 mm
respectively, Multiple shoots with 25 - 30 mm length were
induced by the nresence of 94 4 NAA 4+ KIN, The area of the
leaves was four times more than those of the seedlings grown
on hormone free medium (table 3).

Explants of seedlings, root, shoot and cofyledons
cultured on media ccntaining different compositions of BA
and NAA exhibited different morphological behaviour (table 4),
1 mg/1l each of NAA and BA induced callus formation in explants
of cotyledons, cotyledonary stali (fig,3) and roots,
Cotyledons formed adventitions roots (fig.4) on medium

containing 0,1 mg/1 BA + 1,5 mg/1l NAA while globular embriods



were observed in exnlants cof cotvledons ~ronangated on the
mzdium containing 2,0 mn/l 34 and 0,1 ma/1 NAA,

Jominance of aric-l shoots was common -mcng the
seedlings, Shcoot tip necrosis (fig,5) acn~a3red at the
age of 3-4 wee~ks in almost every seedling, “roliferation
of the axillary buds was noticed with the setting in necrosis
of the main shoot apices,

Phenomencn of shcot tio dying due to necrosis and
preliferaticn of axillary shoots appeared alternately,
Jevelonmzn® of techninues to overcome problems of shoot tip
necrosis and browning of explants is included in the future
programme,

Table 5 shows excerpts from a series of exneriments

conducted on juveni.e explants of Pistacia vera to obtain

friable €311i suitalle for susoension c-lture, E£ffect of

various growth regulators added singly or in combination

on the rate of callus formation and texture was also studied,



Thdlk
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T2iLE 2

P vera
tffect of in0culating‘seeds with/wit-cut seed
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Vigorous in early stages

Contact of seedling uith
ore cf the cotyledon is
erk el
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Numerous minor
injuries on their
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Table - 3

Effect of growth reogulators on germination rate and seedling vigor

GRs v Concentration ! Germination 0 Shoot 4% Leaf size
8 mg/1 8 8 Thickness 3 Number § LxW
mm mm
] 0 i 0 g
RA 1.0 42 10 Single 10:7
BA 1.0 4?2 15 Single 15:10
+
NAA 0.25
KIN 1.0 47 20 Single 25:15
+
NAA c.25
BA 4.0 55 30-35 Multiple 40: 30
+
KIN 1.0
+

NAA




Table - 4

Effect of various corcentraztions of BA and NAA on
morphaogical response of P.vera seedling explants

BA NAA EXPLANT g Morphological response
img/1 + 1mg/1 Cotyledon Callogenesis
Cotyledonary Rhizogenesie
stalk
Root Callagenesis
img/1 + 0.1 Cotyledonary Callagenesis
stalk
0,1 + 1.5 Cotyledon Rhizogenesis
2.Nn + 0.1 Cotvledon C&ﬁlogeneais




Tgble = 5

Effect of various combirations of GRs on induction and friability of callus
formed by Pistacia vera seeds

Medium g Growthk Requlators (mg/1) : Callus characteristics

No. g ?,4-D g IaA ;rNAA g 184 g KIN :BAP gGA3 2 Induction g Texture
9 2.0 - - - 2.0 - - +++ ++
15 1.0 - - - - - - +++ +
16 2,0 - 2.0 - 2,0 - - +++ +4++
17 0.5 2.0 - - 0,5 - - +++ ++
23 0.2 - - 3.0 - 5.0 0.5 ++ +++
30 3.2 - - - - - - +++ +44
34 4,0 - - - - - - ++ +4++
41 - 2.0 < - - - - ++ 4

+++ Very gqood

++ Good

+ Fair

0l



Fig,1: A four we~ks old healthy seedlina of
Pist-cia vera,




/ ‘ ’

Fig,?: Multinle shoot formation in Pistacia vera
at seedling stage,




Fig,3: Callus formation on cotyledonary stalks
of Fistacia vera,
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Fig,4: Adventitions root regsneration from
cotyledons of Pistacia vera,




Fig,5: A six weeks o0ld nacrotic seedling of
Pistacia vera,




- 16 -

Green House No,1

Fibre Glass Construction

Internzl view
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Green House No,_?

Glass Constructicon

ODverall view of under-construction

green house,



FISCAL REPORT

V' amount g Amount v Alloca%inn for the Demand for the next
Head of gccount | 2llocated spent 1st year Six months
(Rs.) (Rs,) (¢8) er (Rs,) (Rs.)
Salaries 33,000,.00 54,393,08 9,721 1,65,257.00 80,000,00
Lecal travel T,000.,00 3,780.00 2,500 42,500.00 25,000,00
Miscellaneous 3,500,00 6,688,35 2,000 34,000.00 30,000.00
Green House 5,00,000,00 2,00,427.97 31,250 5,00,000.00 2,99,572.00(1ikely to
be spent)
Glass apparatus 5,000,00 5,500,00 2,500 42,500,00 37,.500,00
Total: 4,72,072,.00
% 9% 3% % % 9 % % %0
Amount obtained for 1st six months = Rs., 5,48,500.0N
Total amount spent = Rs, 2,70,789.40
Amount left in bank = Rs. 2,77,410.60
Demand for the next six months = Rs, 4,72,072.00
RRERESRERRD
Re quested = Rs, 4,72,072.00
In hand = Rs, 2,77,410,60
Demand = Rs, 1,94,661,40

Mote: Most of the facilities in term of chemicals and e7uipment were provided by the
laborateries, This was the reason for savings under varioaus heads,


http:1,94,661.40
http:4,72,072.00
http:4,72,072.00
http:2,77,410.60
http:2,70,789.40

A)

B)

c)

D)

facilities not available

1)

2)
3)

Most of the laboratory equipment enlisted on
PD-7/8 of contract copy are awaited,

Chemicals to be purcinased from project funds,

Full strength man pawer,

Facilities available

1)
2)
3)

4)

Inoculation chamber equipped with UV light,
Light and temperature controlled growth chambers,
Chemic als for media preparation,

Space for development of a sophisticated
laboratory and growth chambers,

Future Proqrgmme

1)

2)

Availability of chemicals and enuipment ig
anticipated in the next six months,

Air conditioning of the laboratory and growth
chambers with split tvoe AC will bhe accomplished,

Permission to disburse the money

Furds saved under different heads may please be

allowed for purchase of books and journals and for

creation of other facilities for proper execution of

the research work mentioned in the project,

\



FEDERAL CASH ADVANCE STATUS REPORT
(Report Control No,W-245)

A, Period covered by this report;

FRIM (Month, day, year) October 1, 1987
TO (Month, day, year) March 31, 1988

Period covered by the next report;

FROM (Month, day, year} April 1, 1988
T0 (Month, day, year Septemoer 30, 1988

B. Lash Advance Use and Needs:

1.

10.

11,

12,

FOOTNDTES

1.

2,

Cash advance on hand at the beginning of this
reporting period,....... Rs.S.dB.SOO.Qg
U,S5, Treasury check advance(s) receiving during

this reporting period........... Rs 5,48,500,.00

Interest earned on cash advance during this
reporting peried,,,,... Nil

GROSS cash advance available during this reparting
period (Lines 1,2 & 3)..00cu0. Rs ,5,48,500,00

LESS, interest remitted to AID during this
repDrting pBIiOd...;-......-oco Nj.'—l

NET cash advance available during this
reporting period (Line 4 minus

line 5)................. Rs 548 50 0

Totazl disbursements dusing this reporting
period including subadvances
(see footnote 1)..........00.... Rs 0,789.4

Amount of cash advances available at the end
of this reporting peried (line 6 minus
11”& 7)..0.’.......I'....I.l...l Rs.2.77.410A60

Projected disbursements, including subadvances,
for the next reporting period
(see footnote 2).......000000... R5,4,72,072

Additional cash advance requested for the
next reporting period (line 9 minus
line 8)--.00ouc-oan-oo-ooo-aoooo R5.1.94.661.40

Total interest earned on cash advance from the
start of the grant to the end of this reporting

period, but not remitted to AID,,.. Nil

Total cash advances to subgrantees, if any,
as of the end of this reporting peried Nil

The grantee shall submit a cumulative detailed repat
of disbursements by BUDGET line item quarterly,

The grantee shall attach a summary, by BUDGET
line item, of its projected dishursements far
the next reporting period,


http:Rs.1.24,661.40
http:R!-.2.77.410.60
http:Rs.5.48.500.00
http:Rs5.48,500.00
http:Rs5.48.500.00

CLONAL PROPAGATION OF PISTACHIO THROUGH
TISSUE CULTIRE

SYNOPSIS FOR DOCTORAL WORK
IN

BOTANY

SUPERVISORS

1. Dr. Javaid Igbal,
Associate Prcfessor of Botany,
Botany Department,
Punjab University,
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Lahcre

2. Dr. Farrukh Hassan Shah,
Chief Scientific Officer and
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Food Technology and Fermentation Division
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Ferozepur Road,
Lahore-16
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CLONAL PROPAGATION OF PISTACHIN THROUGH
TISSUE CULTURE

Pistachio nut is a deciduous diocious medium sized
tree érop. It belongs to family Anacardaceae. Pistachio
nut requires long warm davs summers for good cultivation
and enough cold winters to break their.dormancy. The
pistachio tolerates well drained saline soils. Prolonged
summer rains and high humidity at or near harvest time
are determentsl to quality nut production. In Pakistan
its cultivation is restricted to cold dry regions of
Baluchistan i.e. Quetta and Kallat, Skardu in Azad Jammu

and Kashmir and Dera Ismail Khan in N.W.F.P. (Baluch 1979).

Pistachio is represented in the world by 10 species,

among them 4 are presen; in Pakistan (Nasir 1983)

1. Pistacia chinensis
2+ P. khinjik
3 P. atlantica

4, vera

o

the last one is edible.

Traditionally Pistacia is propagated both sexually
by means of seedling and asexually by budding or grafting
(Khan 1981). Due to extremely heterogeneous nature of

Pistacia usually asexual propagation is nreferred. The



later one is

also adapted to maintain the good quality

plants. So far establishment of new orchard on industrial

basis has failed to develcp at national or international

level (Optiz

problems,

1975). Optiz has described some of the

Lack of suitable pollinators.

The long time often required for an orchard
to come into commercial production (8 to 15

years).
Inadequate nursery stock.

Failure to develop uniform higih producing

orchards.

Erratic productinn - "alternate bearing"

In Pakistan following short comings are

encountered:-

Mostly trees are derived from wild stands, heénce

1.

2.

Fruit yield is low.
Kernel size is smaller than desirable.
Often nuts are seedless.

Tolerance of trees to soil and environmental
stressess resistance is low, and diseases

due to microbes, as well as, pests.

Ratio of male to female plants is 10 - 12 : 1



All the above cited problems can be solved with
the help of tissue culture techniques. Tissue culture
technology has been developed in many fields after
nineteen fiftees. Now it is a powerful apgricultural
tool which enables the plants to combat against degenerative

genetic and ecological trends.

The term tissue culture is a general term which
covers the cultivation of plant parts whether an organ,
a group of cells, a single cell, or even the protoplast
within a defined environment. According to "the cell
theory" presented by Schwann (1839) individual cells
of a multicellular organism are capable of developing
independently if provided with the proper external
conditions. Later on this phenomenon was named Toti-
potency by . Morgan (1901) where cells can form large
and uniform population of cells which can be converted
€n masse to roots, shoots or embrvo like structures.

On the other hand by imposing upon such cells the conditions
to which they are subjected within the meristem of the
intact plants and thereby converting them to specialized

cells.

So far plant tissue culture has been proven to

be arstrong biotechnical tool to improve means of

/v&



plant propagation, plant health and plant breeding up to

satisfaction.

Up till late seventiesjtissue culture practices
were mostly confined to herbaceous genera. The
methodology developed for mass propagation of strawberry
(Boxus et al 1977) provoked the idea of developing
economically feasible commercial production of woody
plants. Woody genera are present in all the four large
groups of plants categorised on the basis of human ind%est

and tissue culture practice.

1. Agriculture
2. Ornamental
3. Medicinal
4. Forest

Most of the applications of tissue culture propagation
of woody plants in the past decade have been with horti-
cultural crops. Initiation of large scale production of
apple and peach (Abbott & Whitely 1976)root stocks in vitro

was major tissue culture methods applied to woody horti-

cultural crops.

During the same period meristem tip culture techniques

were developed for a number of wooldy fruit bearing plants.



Prunus (Boxus and Quoirin 1974)

Peach (Zuccherelli 1979: Zuccherelli et al 1978)
Cherry (Zirimerman 1980)

Plum (Jones & Hopegood 1979)

Apple (Loreti & Morini 1982)

Red (Anderson 1980)

Respberry

Black (Broome & Zimmerman, 1978,

berry Harper 1978) ‘

Walnut (Driver & Kuniyuki 1984)

In early eightees tissue culture techniques have been
introduced to Pistaciu. Al-Barazi and Schwabé (1982) did

rooting of soft wood cuttings of adult Pistacia vera. A

year later Barghchi and Alderson (1983) reported he

in vitro propagation of P. vera from seedling tissues.
Preliferated shoot cultures established from shoot tips and
Modal buds segments excised from aseptically germinated
seedling were rooted in vitro. The rooted shoots were than

transferred to soil for establishment.

The same group of workers (Barghchi and Alderson
(1985) achieved rooting of proliferated shoot apices and
nodal buds of P. vera. L. and commercial cultivars of
Ohadi and Kalleghochi adapting the similar procedure as

reported earlier.



Al-Barazi and Schwabe (1985) investigated juvenility
effect and genetic differences in relation to rooting by
testing extractable substances obtained from P. vera.
Inhibitory effect were not detected in extracts of
difficult to root mature pistachio. However, a technique
of shoot/root eraftine resulted adventitious root fermation

on cuttings of pistachio.

At present the aim of study is to save the endangered
pistachio plantation ot Pakistan. Therefore, it is desired
to select healthy cultivars of local Pistacia.vari%ies and
u ilize their explant for clonal propagation through
tissue culture. The rooting of proliferated shoot tips
and nodal buds of seedling and 2 years old plants have been

Bmae\ck ot Aldtrrew (1485)
achieved.T On the other hand graftage of shoot and root
has resulted only in the formation of adventitious roots.

But there are few draw backs in utilization of seedling and

voung sampling tissue explant.

1) There is least information about the phenotyne

expression of seed borne parent plant.

2) Disease resistant variety of a high vielding
plant can not be produced until plant is
grown up and culture indexing has been

done previously.



From stand point of tissue culture of mature
Pistacia tree explant, Zimmerman (1935) has pointed out
the difficulty in culture establishment of Pistacia. 1In
light of Tranclet,®(1980) review on "rejuvenation" of
woody plant tissue methods of grafting scion from the
selected mature tree onto seedling root stock seems
quite effective. Once the graft is successful and scion
has grown The tip of the new shoot is grafted on another
seedling. The procedure is rereated untill the scion
exhibits juvenile characteristics and responds like a

Juvenile plant when placed in culture.



PLAN OF WORK

Basically the method proposed by Boxus (1974) for
propagation of strawberry will be followed except the
rejuvination technique. For that the method discovered by

Franclet (1980) will be followed.

The plan of work will be divided into five phases.

FIRST PHASE

Sterilization of explant and culture of selected

plant tip meristem,

SECOND PHASE

In vitro mass propagation of shoots.

THIRD PHASE

Grafting of propagules scions to seedling root

stocks and rejuvination test.

FOURTH PHASE

Rooting of propagules.

£
FITH PHASE

Hardening of the plantlets.



STERILIZATION OF EXPLANT AND CULTURE OF TIP MERISTEMS

Apical or auxillary buds of orthotropic and
plageotropic branches of field grown selected

Pistacia cultivar will be the explant.

The treatment with different concentrations of
disinfactants such as commercial bleach sodium or
calcium hypochlorite, hydrogen per oxide, silver
nitrate, or mercuric chloride will be given for

explant sterilization.

IN VITRO MASS VROPAGATION OF SHOOTS

Contamination free explant will be transferred
to the media containing one or more than cne hormones
suitable for shoot proliferation. Diallelic
experiments (Anderson, 1980) will be followed while

trying hormones in combination.

The environmental conditions such as temperature,
intensity of light and photo period suitable for

optimum growth will also be determined.

GRAFTING AND REJUVINATION TEST

i) Scion from in vitro proliferated shoots will be
grafted on seedling root stock. Graftage will

also be in vitro.



ii) Successfully grafted shoots will be again

subjected to shoot proliferation.
iii) The buds from (ii) will be transferred to root
forming media containing auxin. Appearance
of roots at the basal ends of proliferated
shéots or buds confirms rejuvination, otherwise
the process is recycled i.e. scions (ii)
are again grafted to fresh seedling root
stocks, unless mature plant tissue
rejuvinates.
Rejuvination of mature plant tissue

will be determined by the number of shoot

graftage and proliferation cycles.

ROOTING OF PROPAGULES

End product of C will be subiected to media
containing one or more auxin in combination for
rooting. The paremeters will be same as described

in B.

HARDENING OF PLANTLETS

Plantlets obtained from D will be provided with
suitable environmental conditions such as light,
temperature and humidity prior to transfer them in the

field.

2\



MATERIALS AND METHODS

MATERIAL:

Subject material will be seeds and buds of mature

Pistachio cultivars.

METHOD:

1. ASEPTIC SEED GERMINATION

Method adapted by Barghchi and Alderson (1983)
wilil be tried. Any modification suitable for asentic

growth of healthy aseptic seedling will also be made.

2. SHOOT MULTIPLICATION METHOD AND MAINTENANCE OF
STOCK EXPLANT

Basically methods of Baraghci and Alderson (1985)
will besfollowed for mature plant shoot tips, nodal
buds or seedling shoots. If necessary modifications

will also be adapted in due course.

3. GRAFTING TECHNIQUE

The technique of Optiz (1975, 77) and Navarro,
Roistacher and Murashige (1975) described for

pistachio graftage will be practiced.



ROOTING OF SHOOT TIPS

For rejuvenated shoot tips method of Barghei

and Alderson (1983, 85) will be followed.

./Dv',*"
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The global human population is continously expanding,
and as a result concern is now being expressed in various
gquarters about the finite number of people world agricul-

ture can support.

Plants enjoy their unique position as primary producers
in ell food chaing, and as the only renewable energy source
available to animels. The trapping of light energy from the
sun and the production of organic moleculesg through photo
synthesls, provides the basis of not only all food on earth,
but also all 1life on earth. plants directly supply 90 % of
human calorie intake and 80 % of the protein intake, the
remalinder being derived from enimal products although these
animals have ultimately derived their nutrition from plants.

The vast majority of thds food, 90 %, is produced on land.

Man has so far used spproximately three thousand plant
species as food, and asround 20 crop species furnish majority

of the protein and calories requirements these days.,

conventional types of plant breeding hsve had remark-
able success this century in improving the yield and
cuality traits of a wide range of plants. pbout nalf of
the increases In yields can be sttributed to positive

breeding and selection of lines that are resistant to

0



pests and diseases and that are also tolerant to many
stressful environmental conditions. The remainder of
these increases is attributed to general improvements
in agronomic practices and more wide spread use of

sophisticated agro chemicals1.

Although the use of fertilizers have increased the
crop yleld, and propagation rates have been enhanced,
this method still has some of the limitations of its
own. The time taken to produce and test the plent
varletiesg is an important limiting consideration and the
germination through seeds is slso prone to genetic

variations.

with better understanding of the biochemistry end
physiology of plants the scientists have now been able to
gkilfully mahipulate the chemical requirements -of plants
Eﬂ Xiﬁzg. Which has resulted in the emergence of cell

suspension culture technigue.

Cell culture technigue was first reported by Muirz,
uvho found that callus fragments when transferred to a
liguid mediuT and agitated on 3 shagker, gave a cellular
suspension that could be propagated by sub-culture.
©ioneering works in the field of cell suspension culture
have been reported by scientists like streetB, stENardh.

Lamports, Gamburgs. Miller7 e tc.



Cell culture technigue has provided insights into
many sreas including totipotency, differentiation, cell
division, cell nutrition, metabolism, radio-biology, and
cell preservation. Production of haploid plants and the
induction of somatic hybridization are the great
benefits that have been deriver out of the recent
developments in cell culture technique. Similarly cell
culture technigue is proving to be en efficient method

for the commercial production of natursl products.

Cell culture technigue is now being extensively used
for the enhance¢ propogation of many plant species. n
large number of plants cén be produced from a given amount
of explant materisl within s short period of time when
adventitious shoots or embryos are induced in cell
suspension cultures. If a large proportion of the cultured
cell population is mede up of taotipotent cells of cell
clusters, extremely high number (105 - 106) of plants can
be produced from a few 100 ml cultures within & single

culture generation1.

During incubation the amount ofrcell materiasl increases;
this increase occurs only for a limited time and the culture
reaches s point of maximum yield of cell mass. The cell

culture is then subcultured, and then in & subseque nt and

.
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similar incubation period it goes through s similar pattern
of growth and yield s similar amount of cell material. Thus
the culture can be continously propegated by successive
batch cultures of sppropriate duration and the number of

stock cultures increesed st reguler intervalsa.

It has been demonstrated on both the laboratory and
commercial scales that the mass propagation of ornamental
species such ss 1ily and vegetables like celery and

carrot is posgsible in liquid culture. Clonal propagation

Capability has been demonstrated for some woody plants like

coconut, oil palm end date pslm etc. Mass proouction of
elite adult trees is expected to produce dramatic improve-

ments in forest productivity.

Agro chemistry has deweloped steadily aver the years.
As 8 result scientists have now been able to have a better

understending of the chemical requirement of plants in vivo

and in vitro. There sre 18 indispenssble elements, which
are required by the plant for its growth in vivo and

in vitro. These include, carbcn, oxygen, hydrogen,
nitr-aen, phosphorous, potassium, calEium, magnesium,
sulphur, boron, copper, iron, zine, mangnese, molybedinum,

cobalt, sodium and chlorine. These elements perform


http:chlori.ne

important function in the plents. Some have important
réle in osmotic phenomena, some are fundamental
constituents of metabolic products and others may act
catelytically in the regulation of various chemical

processes within the cell.

Carban, hydrcgen and oxygen are nutritive elements.
They form cellulose, lignin, reserve food and mest of the
protoplasm of plants. Nitroger is one of the constituent
cf proteins, which form mejor part of protoplasma., [t
is recelved from the soil through pitrate, nitrite and
ammonium sal.s. Phosphorous is taeken up by the plant as
ions of pohj-, HEPOQ and HPOQZ-. It is an essentigl
part of nucleo-proteins. It is also necessary for the
formation of nucléic acids and lecithin. It plays
important role in transormation of caerbohydrates and
respiration. Potessium is believed to be related to the
formation of starch and sugar. It is essential for the
enzymetic hydrolysis of starch. Potassium helps iron
in chlorophyll formation. Calcium enters into the
canstitution of cell wall, especiellyrmiddle lame lla,
in the fomm of celcium pectate. It regulates the upteke

of other lons from the soil. Ions of calcium antegonize

the absorption of potassium ions by roots. Magnesium is



a constituent of chlorophyll and is, therefore, indispensable
to green plants, It is necessary for the formation of
nucleo-proteins and it probably has a part in respiratory
enzyme react.ons. Sulphur is taken up by the plant in

the form of 50

of proteins.

The micronutrients required are Fe, 8o, Cu, zZn, Mn
and Mo. Iron is necessary for chlorophyll formation as it
may be acting as 8 catalyst. It is also concerned with
reapiration.' The specific action of boron is not known, but
there is evidence that it is concerned with respiration.
Boron promotes the sbsorption of calcium. Copper ig
concerned with resplration and influences the use of irun.
Mangenese is necessary for enzymes related to dehydration
and decarboxylation. sSimilarly molybdenum is essential
for nitrogen metabolism, nitrogen fixatiqn, and for the

production of ascorbic acid.

On the basis of these and other informations, various
research workers have formulated different mediums, with
appropriate combinations of inorganic and organic compounds,
for in Xiffﬂ growth of cell cultures. These include
Murashige and Skoog's medium11, white's mediumg, Gamborg's
mediuns, Schenk and Hildebrandt's medium10, kndersonts

medium12, Reynuld and Mureshige's medium13 etc.

4 and it enters into the chemicrl composition



The composition of the culture medium is an important
factor in the successful establistment of a cell cultura.
The nutritional requirements of plants varies not only
from plant to plant, but even from one part to the other,
within the same plant, so the success with the cell culture
can be achieved only by the use of suitable nutrient medis
and by providing necessary chemicals in appropriate
combination end forms. The ingredients nof various plant

culture medias may be conveniently categorised as followa: =

MACRID NUTRIENTS:

Sulphates, chlorides, nitrites asnd phosphates of N,

Ky Py Cs, S and Mg in millimole quantities.

MICRO NUTRIENTS:

Micro molar concentrationa of micronutrients are
furnished by sulphates of Ni, Fe, Na, Mn, 7n, Cu, Be and
Ti, =nd chlorides cf Ni, Co, Al snd Fe, lodide of K mnd
tartarste of Fe also provide the micromolasr concentration

of K and Fe.

CARBOHYDRATES:

Carbohydrates most commonly used sre sucrose snd
D-glucose. 0Other carbohydrates that may be used include

D-fructose, ﬂactose, Maltose, Galactose and Starch.
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VITAMINS:

Thismine-HC1 1is the most commonly used vitamin. Qther
vitamins that havwe been reported to have been used sre
nicotinic acid (niacin), pyriduxine (vitamin 86). P-aminp-
benzoic aclid (PAenj vitamin Bx), ascorbic acid (vitamin C),
biotin (vitemin H), choline chloride, cysnocaobalamin
(vitemin 812), folic acid (vitamin ac)' calcium pantothenate,

and ribaflavin (vitamin 82).

AMINO ACIDS AND AMIDES:

Moet extensively used smino acid is glycine (amino
acetic scid) Casein hydrolysate and casamino acids are
also extensively used. (Qther amino acids snd amideg
commonly used are L-aspartic acid, L-asparagine, L-glutemic

acid, L-glutemine, L-srginine and L-methionine.

COMPLEX NATURAL SUBSTANCES:

Some of the commonly used complex natursl substances]are
banana pulp, coconut endosperm, fish emulsion, malt extract,
orange juice, protein hydrolysates, tomato juice, and yeast

extract.

PLANT GROWTH REGULATORS:

ARuxins, cytokining, gibberellines and morphactins

cornatitute the major groups of plant growth regulmsters.



Ruxins play their role in root promotion, Commonly
used au<ins are 2,4-dichloro phenoxyacetic acid (2,4-p),
Indole -3-acetic acid (IAR), ol-nmpthalene acetic acid
(NAR), Indole -3-butyric acid (IBa), 2,4,5-trichloro-
phenoxy acetic acid (2,4,5-1), p-chloro-phenoxy acetic

aclid (4-CPA), Indole -3-valaric acid (Iva) ete.

Cytokinins find their role in shoot promotion and
commonly used cytokinins are benzyl adenine, diphenyl
urea, kinetin, zeatin, Ipa, etc. Mcrphacting are used
as the stimulant for lateral bud growth. Similerly

gibberallinencs are used to promote flowering.

It may therefore, be concluded that the cells

originating from the piant kingdom may be grown 12 vitro

in the mediums consisting of appropriate combinstion and
concentrations of the organic and inorganic compounds

mentioned mbgve,

AN important element in gcientific progress is the
development of new techniques which either enable more
critical experiments to be uncertaken or which render
certsin problems acceasible to experimental study for
the first time. Cell culture technique must trerefore
be evaluasted in temms of the scientific progress it has made

or will make possible in the future. Cell culture technique

\ \\



which was initiaslly employed for the propagation gf
herbacious plents has open many fmcets of cell-big-
chemistry, biochemical genetics and plant breeding

from bath furdemental anc prectical stand points.

Some of the herbacious plants that have been

successfully propagated by cell culture technique

include. -
Lycopersicum esculentum Nover et _ije
Catherantihus roseus Bailey 53_213?
Rice Zhou et Elj?
17
Sugar-cane Komep Eﬁ Ei"
, 18
Red clover Philips et mi.,
19
Alfalfa Stumatt et E&"
20
Solanum melongeng Gleddie et 8l.,
C _ 21
Golanum lycopersico’des Handley et al.,

In recent years, methods of cell culture that provide
rapio vegetative propagation of herbacious plents have been
applied sucecessfully to wuody species. Initislly these
methods met with little s.ccess with trees, and upto five
years ago the majority of feports on such propagation 32
vitro rewesled only low or sporadic production of woody

plants. There was a dire need for the developments, so



that the cell cul ture technique may be effectively employed
On woody plants, as they have to face more problems as
Compared to the herbacious plants. They have a longer life
Cycle, which means a longer regeneration time, and as gz
result mutation snu ar aptation rate is very slow. Thus if

a8 degenergtive evolutionary trait becomes dominant, then

it becomes very difficult to protect that plant specie
against degeneration. <ome other problems wyhich gre
encountered by woody plants include very late ustermination
of sex, improper means of propagation, sterility etc. gut
the recent progress has been excelient and amlready the
guccess of lﬂ Xlﬁzg propagation with adult trees ig bringing
imhortant practical benefite and so the future of propagatﬁon

in vitro as an invaluable sid ta the cropping of trees appe%rs

to be mssured.

The woody species that have been successfully propagated

in recent yesrs include.

Phellodendron amurensis Y amada Eﬁ El?g
23
Pseudotsuga menziesii Kirby
24
Citrus Sp. Ezn=-Heayyim et al/,
25
Finus contorta e bb
26
Muse "nBB" c/v Saba Cronaver et al,,

and Pelipita



Pimpinella snisum L. Ernst et El??
Populus tremuloides Noh, Eun uoon_gﬁ_al_?a

It will therefore be useful to underteke s study
for designing a model for hastening the regenerative

process of a woody plant such as Pistacia vera,

Pistecis vera is an inhabitant of Baluchistan, and is

sn importsnt cash crop. Cultivators are Tacing a loss

of time end labour as pistachio plantation is suffering
from & number of problems guch as undesirable mele to
female ratio, very late determinztion of sex, inadequate
nursery stock, snd the long time 8-15 yeers often

required for an orchad to come into commercial production.

ARs the work on the propagation pf pistacia vers through

tissue culture, is at present being undertaken in the

tissue culture laboratory of p.C.S5.1.R. Leboretories, and
some studies on regeneration through cellus cultures has
been successTul, thus the aim of the present study is to

Cevelop a procedure and formulstion of medium for in vitro

growth and development of pistacis vera through cgell

suspension cul ture,

‘\3\"
"u



1.

"AIMS AND OBJECTIVESH

Main unject of the study is to develop a procedure
for the clonal propagation of healthy desired

Pistachio cultivars.

It is aimed to apply cell culture technigue to

achieve this object.



PLAN OF WORK

Studir s will be carried out ta formulate chemic=l
compositions of macro nutrients, micra nutrients,
organic supplements and harmones for a medium suitahle
For the growth and maintenance of cells derived through
Callus as obtained from tissue explant from local
Pistachio cultivars. Bgest possible changes will be

incorporated to improye the medium composition,

The plan of work is divided into three stages.

STAGE nNQ, I

IND''CTION OF CALLOGENESIS

Explant meterial will be cultured on media for the
induction of Callogenesis. pifferent salt mixtures and
concentration and combinations of cytokinins and suxins
will be tried to initiate callus formation. sSome of the
complex naturai supplements yhich are supposed to be

helpful in callus initiation will also be tried.

Since major work is related with cell culture 3nd
a highly friasble callus is desired, so special studies

willi be undertaken for not only the initiation but also



for wn induction of 3 high degree of friability in the
cellus. The callus obtsined in this way may subsequently

produce a high cegree of friaoility in the suspension.

Guidence will be sought Prom the work done by

Gambor96 » Murashige and skoog11 etc,

STAGE NO, II

"INITINTICN OF SUSPENSION CULTURE™

Trials will be made for the selection of chemical
constituents and composition of nutrient media faor

initistion of suspension culture.

work of stage No. I] will comprise of the

following studies.

IT (&) DETERMINATION OF MEDIA

Different medium formulations for an effective
increase of biomess will be tried. petermination of
quantities of grouth regulators and their combinations

will form as integral part of the stuagy.

-



IT (b) DETERMINATICN OF MEDIA CONDITIONS

Special considerstions will be given to the studies
leading ts appropriate selection of pd, light, humidity and
temperature. As pH plays a very important role in
suspension culture, so as to stabilize the pH different
substances like EDTA, nitrogen, calcium dihydragen
orthophosphate, celcium phaosphate and calcium carbonate

will be tried,

IT (c) INCUCTION OF FRIABILITY

As it is desirea to have a suspension culture
consisting of high degree of friability, so certain
factors like, wall degrading enzymes and increasing the
auxin and decreassing the cytokinin concentrstions will
be tried. Guidance will be sought from the work of
Reirert and whitezg, KoJi Nomura snd ntsushi HomamineJD,

Jenketes uaran31, Jalter Tuleckeuo etc.

STAGE NO, III

[NOUCTIDN OF EMBRYDGENESIS anD ORGANDGENESIS

0ie the biomass of required censity has been
obtained, steps would be taken to induce organogenesis
ana embryngenesis. The work of stage Mo. IIT will be

divided as such,



IIT () INDUCTION OF RHIZOGENESIS

Determination of hormonal quantity
combination and medium formulestiors far the

of rhizogenesis.

IIT (b) INDUCTION OF CAULOGENESIS

Determination of hormonal quantity
combination and medium formulations for the

of caulogenesis,

IIT (c) INDUCTION DF EMBRYOGENESIS

betermination of hormonal quantity
combination nd medium formulations for the

of embryogenesis.

work done by Reinertb1, ButenkoBz,

and Mape933, FuJimurae, T. and a. HomamineBb

and thelir

inductian

and thelir

induction

and their

induction

9teward

, street35,

Ludu1936 etc. will provide the required guidance.
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MATERIALS AND METHODS

Seeds of local pistachio cultivars will be used

as the source of subject material.

CULTURE TECHNIQUE

Stationary culture technigue will be applied
throughout the study for obtaining callogenesis,

Filter paper bridge may also be applied.

INGREDIENTS OF MEDIA

As stated above several media have been developed
by various workers to suit particular requirements of g
cultured tissue and cells. Consequently, several
standard medie will have to be tried to find out the
best suitable one. Many modifications in the
concentration and forms of chemical constituents of
culture media will be tried to formulate the best
chemical composition of media for pistachio explant
in both tissue and cell culture. The ingredients

of the medium will be as following;-

8) SALT MIXTURES

Salt mixtures of Mg, B85, SH, RM or uPM

and their modifications,

e



b)

)

ORGANIC COMPOUNDS

Carbohydrates, vitamins, amino acids
and hormonal substances such gs auxins

gnd cytokinins.

NATURAL PRODUCTS

Complex natural preparations such as
coconut milk, orange juice, tomato Julce,
m3lt extract or yeast extract will be
used 1Y any need arises to modify the

medium composition,

L. PREPARATION OF CULTURE MEDIA

8)

b)

Tissue culture media will be prepared by
the standerd methods as formulated and
described by Gamborg and shyluk37, and

Tasaki38.

Cell culture medie will be prepared by
the standard methods as formulated and

described by various workers such as

Gamborg and Skyluk>’, TasakiZt and

Huang and Murashigesg.



S. SUMNTITATIVE EGTIMATION

Jantitative estimation of cell suspension
Culture will be undertaken by any one of the
following methous,

a) betermination of mitotic inoex,

b) Estimation through cell counting.,

All the equipments available in tissue culture
laboratory over here in PCSIR Laboratories and if

required, the equipments in Punjab University will te
utilized,
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EFFECT OF ORGANIC AND INORGANIC NUTRIENTS
AN HORMONES ON GROWTH AND DEVELOPMENT NF
TISSUE EXPLANT FROM LOCAL PISTACHIQ
CHLTIVARS CULTURED IN VIIRO

INTRODUCT 0N

The world population is expanding logrithmically,
I't is estimated that it wyll be 6 billion by the turn
of the century. Thig would mean expansion in demnnd for
food which would necesstate affective utilization of the
methods for increasing the production of food. The quantity
of food can be increased by increasing the vield per
hectare of the crops.  This goul can be achieveq by using
better yiclding sceds or by increasing:ﬂpuﬁ or by

improvement in the cropping patterns,

Agriculture sciences have been gradually developed
to cope with such problems, the traditional means are
replaced by more sofisticate techniques which can be more
promising and fruitful. Plant tissue culture technology
is one such tool which can be used for studying the basic
and applied problems of food producing crops. This
technology holds out the promise of hipgh vielding hybrids
and discase resistant strains which can result in the
rapid propagation of plants. Thus it will Znsure an

increase in the pProduction of such commodities.



The undur]yjng pPrinciplos invalved ip pPlant tissuye
culture are very simple, First]b It s necessary to
isolate p plant Pirt from itg inter—orgun, inter-tissue or
inter-cellylay relationship with the intact plant.
Secondly it is important Lo provide that plant pdrt with
an appropriate Cryironment jp which it can exXpress its
internsic or Tnduced potential. The Culture environment
inc]udqgtho Physicenl conditions (temperuture, humidity,
light intensity and photoperiod etc.), and chemical
Composition of the medium - which is a mixture of organic
and inorganic components taken in specific micro and

Mmacro quantitges,

Physical conditions can only be effective if the compositic
of the culture medium is suitable for the plant part in culture.
The requirement of the plants varies not only from pPlant to
pPlant but even from one part to the other within the same Plant,
It means that the chemical composition of the culture medium
is of primury Importance.,  So it is concluded that success with
the plant and organ cultures cuan be achieved by the use of
suitable nutrient media by Providing necessary chemicals jnp
appropriate combinations ang forms. A lot or work has been

done to formula.e variety of media Suitable for different Plants.



As

reported in the litorature the dngredionts of (ho plant

Lissue culture media can be crtegorized as follows: -

W)

b)

Inorganic Satt Mixture:

Efforts to optimive the needs of specific plants have
resulted in sceveral salt miybures. These mixtures contain
varyling quantities of macronutrients (N, Mg, P, K, Ca and
Cl) and certain micronutrionts including traces of Cu, Zn
Mn, Fe, B and Mo. Thesoe salt mivtures are named after
the scientisté name who have formulated that salt mixture
such as MS medium by I, Murashige and . Skoog (1962).
Whites medium by PR, White (1962) und RM Medium by

J. Reynolds and T, Murashipe (1979), ecte.

Organic Compounds:

The critical citggory of organic compounds includes,
carbohydrates, hormonal substances and vitamins. Benefits
can often Le obtained from supplements of amino acids

and/or amides, certain purines and/or pyrimidines, hexitoles

and organic acids. 2 - d U sucorse is the Mmust extensively
emploved carbon source, Hirzher concentrations 5 - 12 ¢

may also be advantageous for some species or for some
plants (Hildbrandt and Riker, 1953; Nickell and

Maretzki, 1970).



Auxins uand Cvtokinins are the rrowth regulators. Auxins
are the root promoting and the cviokinins e shoot promoting
hormones. Different plant parts response to different
combination and concentrations of these harmones hiave to be
triaced out for orgunogeresiy rerenration studies. Thef are
effective in very low concentrations as according to Huang and
Murashige (1976) i.e. auxin concentration should not exceed the
range of 0.1 - 10 mg/L whereas the concentration of cytokinins
can range from 0.03 - 230 mg/l.. The only vitamin which has
shown consistent importance in plant tissue culture is
thiamine-HCl (vitamin Bl) whercas nicotinice acid (niacin) and

pycidoxin-HCl (vitumipn - BG) may also be added.

To fulfil the requirements of any explant cultured in vitro,
it is necessary to formulate a medium to provide it with best
culturul conditions. Many plants have been regenerated through
callus formation by tissue culture fur example date palm, grapes,
potato etc. yet there is a large number of species which are left
neglected, though they need tissue culture application due

to certain problems they are facing. Pistachio nut is one of

them. It is a woody plant therefore its tissue culture is

quite difficule.

Tissue culture or aseptic culture of woody plants, although,
introduced in the early thirties, is still considered to be a new

field in several countries of the world including Pakistan.



Onc of the reasons is g hat, most ol the rescareh done was basi C
and results were confined to Lhe four walls of the laboratories.

Further more o small number ol screntists were in this field.

During the lag! threc decudes, there has been a growing
awareness about the cconomic impact and application which plant
tissue culture techniques can have in many {mportant fields,
such as agriculture, horticulture, arboriculture and ornamental.
The relem of tissue culture al1so covers the production of
medicinal and enzymatically important subsStances. In fact crop
improvement is the most vital and rewarding area of research in

agriculture and horticulture especially.,

Pakistan being an agricultural country needs improvement in
all these uareas. So it is the need of time to adapt tissue culture
technolopgy to work for tho Plint species enduangered or facing
certain problems related to genetics or means of propagation in our

country. Pistachio nut is one of those species - a dicotyledonous

dioceous plant (separate male and female plants) inhibitant of

Baluchistan area.

Pistachio nut is an important cash crop, arborists of

Baluchistan are facing loss of time and labour due to slow rate
of propagation and lack of sex determination at early stages of
plantation. As mentioned before it sulfers from improper means
of propagation, aflatoxin contamination inq;fopriate male to female

pPlant ratio& delayed expression of sex. Pistachio is either



propagited by sceds or Ly budding. But there are problems
related to the formation of satisfactory bud union. Seed
termination is faced by two mujor draw backs; first is the

male to female ratio and the second one is the genetic variations

which is undesirable. Unfortunately the female to male ratio

in Pakistian hus been observed to be 1 @ 10 - 12, Sex of the
Plant is determined on flowering after 7 -~ 8 vears of plantation,
which is very uncconomicual, Piscachio nut  trees are also prone

to drought and fungal attacks. Drought could be fatal and
pathogenic attack could result in contamination of the nuts with
aflatoxin. Due to these problems it will be useful to undertake
a study for designing a model for hastening the regenerative

process of Pistachio nut in Pakistan as well as in other

countries. Because of the successful application of the tissue
culture techniques for the woody dicotyledonous plants is

reported to check the degenerative process.

Tissue culture of trees has been reviewed several times
recently (Bonga and D-urzan 1977, Sommer & Linda 1981). Since
woody tree tissue culture is stil) mostly ot the experimental
Stiage more rescarch is required to adapt it to large scale for
industrial use (Bonga & Dourvan 1982). The first report of
organogenesis in tree tissue cul ture was made by Gautheret (1940).
In vitro shoot regencration of fruit bearing trees such as

Quandong and Plum bush (Santalum lenceolatum) have been reported

by Barlas et al., (1980). It is reporfed in liierature,



(Rao & Bapat 1978) that (he coatablishment of successful
procedures for deriving a large nusboer of nlants through the
regenceration of sheot buds In culture of hypocotyl sepments.,

Santalam album also showed a high potential for the regeneration

of multiple shoot buds on a basal medium supplemented with

benzyladenine Ba, 1 me/L (Bapal & Rao, 1979).

It is also reported that tissue culture technology has been
employed to major fruit and nut crops, which are vegetatively

propagatable in vitro as listed below:

Aclinidia chenensis Harada (1975)

Anaas comosus L. Merru. Pannetier & Lonand (1976)

Carica papaya L Yie & Liaw (1977)

Citrus sp. Chaturvedi & Mitra (1974)

Coffea arbica 1,. Sondahl & Sharp (1977)

Malus sylveslsis Mill Jones et al., (1977)
Fragaria cheloensis Duchesne Boxus et ul., (1977)
Diospyros kaki L. (. Yokoyami and Takeuchi (1976)
Corylus auellama L. Radojevic et al., (1975)

Due to highly heterozygous nature of Pistachio treces and to the
difficulties encountered with the rooting of shoot cuttings,
commercial cultivars are propagated by comparatively slow and
expensive methods of grafting or bHuding seion on to the seedling's
root stock (Joley, 1969; Whitehouse, 1957, Optiz, 1975, 1978,

Maggs, 1982). As mentioned before drawback to this method is the



failtr2 to the formation of satisfactory bud union. Therefore
the development of rapid means of clonal propagation of elite

Pistachio varieties is of prime importance. It is reported

that clonal propagation of Pistacin vera has been achieved through
LAY 4

multiple shoot proliferation and therve rooting. Al Barazi

& Shwabe (1982) observed that !ndol butaric acid is suitable
for the rooting of soft wood shoots of pistachio. Barghchi &
Alderson (1983¢985) both formuluated nutrient media for c¢lonal
propagation of pistachio using explants of different age. In
1983 they reported propagation through scedling materio® while
in 1985 they formulated a medium for multiplication of shoots

and their rooting from explant of 1 - 2 vears old plant.

As mentioned above multiplication of shoot and their
rooting has been achieved but propagation through callus
formation which can expedite the multiplication rate is still
not reported. Thus the aim of the present study is to develop
a procedure and formuiation of medium for in vitro growth and
development of tissue from Pistachio through tissue culture.
An experimental scheme proposed by Murashipge (1977) will be
helpful to identify the parameters that require systematic
evaluation to develop a tissue culture procedure for the

propagation of Pistachio.



AL¥S AND QRJECTS:

1)

Main objiect of the study is to develop a procedure for
the c¢lonal propagation of healthy desired Pistuchio

cultivars.

It is aimed to apply tissue culture technology to
achieve the object. For this purpose chemical
formulation of culture media suitable for the growth
and development of stevlhgexplant from local

pPistachio cultivars will Le explored.
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PLAN OF WORK:

Studies will be carried out to formulate chemicul
compositions of MICro nutricents, Wicro nutrients orpanic
/
supplements and hormones ror Tmedium suitable for the growth
and maintenance of tissue explant from local Pistachio cultivars.
Best possiple chunges will po Incorporated to improve the medium

composition., Plan of work will be divided into two stages: -

STAGE I:

Effect of Physical and Chemical Factors op Callogenesis:

Determination of chemical nutrients, their composition and

concentrations suitable for callogenesis in pistachio explant.

I a: In order to select disinfectant and to maintain conditions
for seed sterilizatiOn)dirferent Sterilizing agents will be
tried. Calcium and sodium hypochlorite, hydrogen Peroxide,
silver nitrate mercuric chloride or certain antibiotics
will bhe individuu]]y cmployed., Determination of proper
sterilizing anont,jtﬁ cffective concentration and soaking
time period leading to aseptic germination of seeds will

provide the subject material,

I b; Determination of Callogenesis inducing factors:

Sterd{;explnnt material from aseptically germinated
Seedlings will be cultured on media for the induction of

callopgenesis. Different concentrations and combinations of



Cytokinins and auxins will be tried to initiate cillus
formution. Some of the complex natural supplements
which are supposed to be helpful in callus initiation
will also be tried. The chemicals are specified in

materials and methods.

STAGE 11]:

Effect of Physical and Chemical Factors on Organogenesis:

Trails will be made for selection of chemical constituents
and composition of nutrient media for induction of organogenesis.
A general guidline presceribed by Murashige (1977) for manipulation
of organ initiation will be helpful for organogenesis in

pistachio.

Il a: Determination of harmonal quantities and their combination
as well as medium formulation for Thizoge: =sis will be

tried.

IT b: A parallel procedure will he udapted for shoot initiation.

11 ¢: Portions of callus will be subjected to medium without

hormones for cmbrvo formation.
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MATERTALS AND METHODS

Sterilization and Germination of Sceds:

a)

L)

Seeds of local pistachio cultivars will be used as
the source of sterile plant material.
Method of seed selection and Sterilization described

by Gamborg and Shyluk (1981) will be followed.

Culture Technique:

Stationary culture technique will be applied

throughout the study, occassionally paper bridge

technique will also be tried.

Ingredients of Media:

a)

b)

c)

Medium ingredients will include:-

Salt mixture - MS, SH, BS’ RM etc. and their
modifications.

Organic Compounds: Carbohydrates, vitamins, amino-

acids and harmonal substances such as auxins and

cytokinins,

Complex natural preparations such as coconut milk

orange juice,tomato juice, cte.



Preparation of seni-solid Culture Media:

a) Tissue culture media will be prepared by the standard
methods as formulated and discribed by various workers
such as Murashige & Skoog (1962); Gambarg;(1968);
Schenk & Hildbrandt {1972) and Reynolds & Murashige

(1979)5

b) General instructions provided by Huang & Murashige
(1976) for the preparation of major constituents
including macro and micro nutrienté,organic and
natural supplements of plant tissue culture media

will bhe followed.

Selection of Culture Modia:

Typically in attempting to establish a new species
in vitro culture a screening system is uscd. Explants
are tested on several media to find out the best media
composition fcr the explant under observation. (Reinert
& Bajaj, 1977). As stated before several media have been
developed by various works to suit particular requirements
of a culturgd tissue. Conscquently, several staadard
media will have to be tried to find out the best suitable
oOne. Many modifications in the concentrations and forms
of chemical constituents of the culture media will be
tried to formulate the best chemical composition of

media for pistachio explant in culture.



Factlitlies avallanle

1. Strile incubation chamber

2. pH meter

3. Incubation roomy,

L. Moisture determination balanze

5. Shakers

6. Spectrophoto meter

7 Microtome

8. Autocluve

9. Microscopes (disecting, research compound)

nAll other equipments In the tigsue culture laboratory in Food

Technology and Fermentation Division, PCSIR Laboratories, Lahore
and Department of Chemistiry, punjab universlty will he available to

use according to the rzquirement of the research work.
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