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Work on the above mentioned project was initiated on 

1,10.1987 after nooointing the following staff: 

1. Mlr. 9yed Tario Iqb9l Shah, Research Geneticist 

2. Mr. Zaheer Ahmad, Research Chemist 

3. Mr. Syed Zamurd HussEin, Junior Experimental Officer 

4. Mi-s Fehra Zafar, Junior Exoerimental Officer 

5. Mr. Syed Mujtaba Gilani, Laboratory Assistant 

6. Mr. Naveod 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 	 28' 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 enuipped with all the facilities availqble in the fiber 

glass 	unit,
 

2uotations for equipmeit, chemic -Us and 
 annaratus, 

in US" were also invited and disrussed with USAID 

repsentative in Pakistan. A final proposal for ourchase 

of these times is ready and will be submitted to the USAID. 

3 workers (laboratory as aswell project workers) 

have got themselves registered for their Ph.D. degree with 

the University of Punjagb. Copies of their synopsis are 

attached.
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Pro-ress of ork crnducted uring the 19st 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 oroposal submitted to the L5AID for 

purchase of equipment 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. 
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3eeds of P. vera (with 9nd withy-ut seed coat) were
 
diisinfected, hefore germin~tion, by 
 :-2king in mercuric
 

chloride solution (0.1 
 %). It is evident, from table I 
that so> king for 
10 minutes was most suitable for 

controlling contqminitio durinn germination, Only 10 % 
explants became infected, whereas germination resoonse was 

fairly good. The seeds with seed coats took 15 minutes for 
disinfection. The rate of contamination was some what more 

i.e. 20 % but there was improvement in the germination rate. 

The drawback in either case was that health of the
 

aseptica]ly cultured 
seedling was nuite poor. 

The effect of disinfvztants 
on the growth of the
 

seedlings and their health is ores'anted 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 

cotyledons without dam-qinr cotvlecnrir stalks.v On thp
 
other hand 
 seedlings germinated from seeds without seed
 

coats broke 
 one of the cotvledonary stalks. Although such 

seedlings grew vigorously in the initial stage but deoendence 

on one cotyledon soon affected their growth and vigor. 

Uninterupted enlargement of cotyledons due 
to excessive
 

water absorption, in 
case of seeds with seed 
coat, caused
 

minute injuries alongwith abaxial surfaces of the cotyledons 

which resulted in 
browning of the cotyledons and of the
 

medium, and adversely affected 
growth of the seedlings.
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Imorovement in oermin'ticn nercentage and h-alth of 

the seedlings which emeroed from seeds grown on the media
 

supplemented 
 with various concentrations of BA, NAA and/or
 

KIN is denicted in table 
 3. A slight increase in the rate
 

of germinati-n from 40 - 42 
 % was noticed when the seeds
 

were propagated in 1.0 mg/i BA 
 medium alone or a combination 

of 0.1 ml/l BA and 0.25 mg/1 NAA . 4 7 % germination was
 

observed in a medium containing 1.0 mg/l KIN 
 and 0.25 mg/1
 

NAA, whereas a combination of 4 mg/1 BA, 
 1 mg/i NAA and
 

1 mg/i KIN 
 further enhanced the germination percentage to 

55 /o 

There wai a m-irked increase in the size of the leaves 

and diameter of main shoots of seedlings grown on medium
 

supplemented 
 with hormone (Fig.1). In 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 bv the nresence of DA + NAA 
+ KI%,. lhe *ree 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 cotyledons 

cultured on media ccntaining different compositions of BA 

ind NAA 
exhibited different morDhological behaviour (table 4).
 

1 mg/1 each of NAA and BA induced callus formation in explants 

of cotyledons, cotyledonary stall j (fig.3) and roots. 

Cotyledons formed adventitions roots (fig.4) on medium 

containing 0.1 mg/1 BA + V.5 mg/l NAA while globular embriods 
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were observed in exnlants of cntv\lenns -rn qated on the 

medium containing ?.O m/l - nd 9.1 m/1 NA1. 

DnminqncP of iric l shoots was com-on -mcno the 

seedlings. Shcut tip necrosis (fig.5) -o a-red at the 

age of 3-4 werks in almost every seedling. !'rcliferition 

of the axillarv buds was noticed with the settjnc, in necrosis 

of the miiin shoot apices. 

Phenomenon of shoot tio dying due to necrosis and 

proliferation of axillary shoots appeared alternately. 

Develornment of techninues to overcome problems of shoot tip 

necrosis and browninq of exolants is included in the future 

programme.
 

Table 5 shows excerpts from a series of exoeriments
 

conducted on juveni.e explants of Pistacia vera to obtain 

friable cA]li suitacle for susoension c-lture. Effect of 

various growth regulators added singly or in combination 

on the rate of callus formation and texture was also studied. 
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TAjLL 	1 

Effect 	cf mercuric chloride tre~tnent reriod on 
effective disinfection of seeds 

Nature 
Iof 

r,kinga 
Time 

ontaminmtion 
% 

GGermin t;on 
Q response 

RPm-rks 

seeds muin. 

With out 
seed 
coats 

3 100 + Ge rminetion 
accompined 
with fungal 
contamination;not 

fit for in vitro 
cul ture 

10 10 +++ Contaminotion 
controlled 
befitting 
in vitro 
culture 

15 Nil -Seeds died 

With 
seed 

10 70 +++ Germination 
restricted due 'to 

coats fungal attackt 
unfit fcr 
in vitro culture 

15 20 +++ 5uitable for 
in vitro culture 

20 10 + Gerrmintion is 
deleynd/seer4s 

dip cff 

+ Pocor 
+++ F2,irl v good 

- Nil 
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T::LE ' 

Effect of inoculitinglseeds with/wit-cut seed
 
copts an gprinEtion 

-Seeds with seed costs Seeds wihtout seed coats 

Germination 

period 
2-3 days 2-3 days 

Seedling Normal Vigorous in early stages 

gro-th 

Mechanical 

injury 
No signs Contact of seedling Lith 

one of the cotyledon is 
brok en, 

.rowninq 
of 
Tissue 

olo-ring substrate 
are discharged from 
seed coats which do 

1) Cotyledons also grow 
with seedlings. 

not inhibit normal Vigorous increase in 
gro!th of seedling size of cotvledons 

without seed coqt
protection causes 
numerous minor 
injuries on their 
sbaxi;l sides. 

3) ;s a 
Lr-re 
-were 

result polyphenols
dichnrged which 
injurious to plant 

health. 



Table - 3 

Effect o; growth r-qulators on germination rate and seedling 

GRs 

S 

Concentration 

mq/i 

0 

Germination 

0 

0 

0 

Shoot 

Thickness 

mm I0 

Number 

RA 1.0 42 10 Single 

BA 

+ 

NAA 

1.0 

0.25 

42 15 Single 

KIN 

+ 
NPA 

1.0 

C.25 

47 20 Sinqle 

BA 
+ 

KIN 

+ 
NA A 

4.0 

1.0 

55 30-35 Multiple 

vigor 

Leaf size 
LxW 

mm
 

i f:7 

15:10
 

25:15
 

! 

40:30
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Table -

Effect of variou; concentrations of BA and NAA on 
morphological response of P.vera seedling explants 

responseEXPLANT MorpholoqicalNAABA 

1mg/I + Img/i Cotyledon Callogenesis
 

Cotyledonary RhizogenesiL
 
stalk
 

Root Callagenesis
 

1mg/i + 0.1 Cotyledonary Callaqenesis
 

stalk
 

0.1 + 1.5 Cotyledon Rhizogenesis
 

2.0 + 0.1 Cotyledon Cfllogeneois
 



Table - 5 

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

Medium Growth Requlators (mg/i) Callus characteristics 
o.No* 0 2,4-D 0 I 4A 9 NANAA IW\ KIN AP0BAP GA3GA3 InductionInuto 0 Texture 

9 2.0 - 2.0 - _ +++ ++ 

15 1.0 .-. +++ + 
16 2.0 - 2.0 - 2.0 - +++ +++ 

17 0.5 2.0 - 0.5 - - +++ ++ 
23 0.2 - 5.0 - 5.0 0.5 ++ +++ 
30 3.2 .- +++ ++ 
34 A.O - - - ++ 

41 - 2.0 - - ++ + 

+++ Very good 

++ Good 

+ Fair 



j.1
2 A four we-ks 
old healthy seedlino of 
Piqt-cia vera. 
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Fin.2: Multio1e shoot formation in Pistacia vera 

at seedling stage.
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Fig3: Callus formation on cotyledonary stalks 
of Fistacia vera. 
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Fig.4: Adventitions root regeneration from 
cotyledons of Pistacia vera. 
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Fig.5: A six weeks old nacrotic seedling of
 
Pistacia vera.
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Green House No.1
 

Fibre Glass Construction
 

External view
 

Internal view
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Green House No.2 

Glass Construction 

Overall view of under-construction 
green house.
 



FISCAL REPORT 

Head of account I Amount 
allocated 

(Rs.) 

AmountT spent 
(Rs.) 

V Allocation for the 
Ist year 

(S) or (Rs.) 

9 
I 
Demand for the 

six months 
(Rs.) 

next 

Salaries 33,000.00 54,393.08 9,721 I,65,257.00 80,000.00 

Local travel 7,000.00 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 
Gveen House 5,00,000.00 2,00,427.97 31,250 5,00,000.00 2 ,99,572.00(likely to 

be spent) 
Glass apparatus 5,000.00 5,500.00 2,500 42,500.00 37.50.00 

Total: 4,72,072.00 

Amount 	obtained for 1st six months 
 = Rs. 5,48,500-on 
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 

Reouested = Rs. 4,72,072.00 

In hand - Rs, 2,77,410,60 

Demand 
 Rs. 1,94,661.40 

Note: 	 Most of the facilities in term of chemicals and emuipment were provided by the
laboratories. This was the 
reason 	for savings under various 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) Facilities not available
 

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

2) Chemicals to be purciiased from project funds,
 

3) Full strength man power.
 

B) 	 Facilities available 

I) Inoculation chamber equipped with UV light. 

2) Light and temperature controlled growth chambers. 

3) Chemicals for media preparation. 

4) 
 Space 	for development of a sophisticated
 
laboratory and growth chambers. 

C) 	 Future Proramme
 

1) Availability of chemicals and 
enuipment is
 
anticipated in the 
next six months.
 

2) 	 Air conditioning of the laboratory and growth
chambers with split type AC will bn accomplished. 

D) 	 Permission to disburse the money 

Funds saved under different hea-s 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; 

FROM (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. 198B 
TO (Month, day, year Septemoer 30, 1988 

B. Lash Advance Use and Needs:
 

1. 	Cash advance on hand at the beginning of this 
reporting period ....... Rs.5.48.5000p 

2. 	 U.S. Treasury check advance(s) receiving during
this reporting period ........... Rs5.48.500.00 

3. 	Interest earned on cash advance during thi3
 
reporting period ....... Nil
 

4. 	 GROSS cash advance available during this reporting 
period (Lines 1,2 & 3)........ Rs5.48,500.00 

5. 	LESS, interest remittec to AID during this
 
reporting period. ..... . .... . Ni.
 

6. 	NET cash advance available during this
 
reporting period (Line 4 minus
 
line 5)..........,... 	 Rs.5.48.500.00
 

7. 	 Total disbursements during this reporting
period including subadvances 
(see footnote 1) ............ *.. Rs.2.70.789 p.a 

8. 	 Amount of cash advances available at the end
 
of this reoorting period (line 6 minus
 
line 7) .. ..... . ..... . . R!-.2.77.410.60 

9. 	Projected disbursements, including subadvances,.
 
for the next reporting period 
(see footnote 2).... ..... Rs4..72.072.00 

10. 	 Additional cash advance recuested for the 
next reporting period (line 9 minus 
line 8)................... ..... Rs.1.24,661.40 

11. 	 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 

12. 	 Total cash advances to subgrantees, if any,
 
as of the end of this reporting period Nil
 

FOOTNOTES
 

1. 	 The grantee shall submit a cumulative detailed repcrt 
of disbursements by BUDGET line item quarterly. 

2. 	 The grantee shall attach a summery, by BUDGET
 
line item, of its projected disbursements for
 
the next reporting period.
 

1 /F 

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
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TISSUE 	CULTURE
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SUPERVISORS
 

1. 	 Dr. Javaid Iqbal,
 
Associate Professor of Botany,

Botany Department,
 
Punjab University,
 
New Campus,
 
Lahore
 

2. 	 Dr. Farrukh Hassan Shah,
 
Chief Scientific Officer 
and
 
Head of Research Division,

Food Technology and Fermentation Division,
 
P.C.S.I.R. Laboratories,
 
Feoepu- , Roa d
 
Lahore-16
 

Athar Hussain,
 
M.Sc. Botany (Pb.),
 
Lecturer,
 
Government College,
 
Lahore.
 



CLONAL PROPAGATION OF PISTACHIO THROUGH
 

TISSUE CULTURE
 

Pistachio nut is a deciduous diocious medium sized
 

tree crop. It to
belongs family Anacardaceae. Pistachio
 

nut requires long warm days 
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 determentp.l 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 presenj in Pakistan (Nasir 1983)
 

1. Pistacia chinensis
 

2, P. khinjil:
 

3. P. atlantica
 

4. P. vera
 

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
 

1V
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later one is also adapted to maintain the good quality 

plants. So far establishment of new orchard on industrial 

basis has failed to develop at national or international 

level (Optiz 1975), Optiz has described some of the 

problems. 

1. 	 Lack of suitable pollinators.
 

2. 	 The long time often required for an orchard
 

to come into commercial production (8 to 15
 

years).
 

3. 	 Inadequate nursery stock.
 

4. 	 Failure to develop uniform higih producing
 

orchards.
 

5. 	 Errn tc productinn - "alternate bearing" 

In Pakistan following short comings are
 

encountered:-

Mostly trees are derived from wild stands, hence
 

1. 	 Fruit yield is low.
 

2. 	 Kernel size is smaller than desirable.
 

3. 	 Often nuts are seedless.
 

4. 	 Tolerance of trees to soil and environmental
 

stressess resistance is low, and diseases
 

due to microbes, as well as, pests.
 

5. 	 Ratio of male to female plants is 10 - 12 : 1
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All the above cited problems can bo 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 agricultural
 

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
 

en masse to roots, shoots 
or embryo 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 at-strong biotechnical tool to improve means of
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plant propagation, plant health and plant breeding up to
 

sat is fact ion.
 

Up till late seventiesq 
tissue culture practices
 

were mostly confined to herbaceous genera. 
The
 

methodology developed for mass propagation of strawberry
 

(Boxus et al 
1977) provoked t'he 
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 interest
 

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 mer1!tem tip culture techniques
 

were developed for a number of woojy fruit bearing plants.
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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 Pistacia. 
Al-Barazi and Schwabd (1982) did
 

rooting of soft wood cuttings of adult Pistacia A
vera. 


year later Barghchi and Alderson (1983) reported 
 he
 

in vitro propagation of P. 
vera from seedling tissues.
 

Proliferated shoot cultures established from shoot 
tips and
 

bodal 
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.
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Al-Barazi and Schwabe (1985) investivated juv'enili tv 

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 iraftinp resulted adventitious root formation
 

on cuttings of pistachio.
 

At present the aim of study is to save the endangered
 

pistachio plantation of Pakistan. Therefore, it is desired
 

e
to select healthy cultivars of local Pistacia.varilties and
 

u ilize their explant for clona. propagation through
 

tissue culture. The rooting of proliferated shoot tips
 

and nodal buds of seedling and 2 years old plants have been
 

achieved.P On the other hand gyraftage of shoot and root
 

has resulted only in the formation of adventitious roots.
 

But there are few draw backs in utilization of seedling and
 

young sampling tissue explant.
 

1) There is least information about the phenotyne 

expression of seed borne parent plant. 

2) Disease resistant variety of a high yielding 

plant can not be produced until plant is 

grown up and culture indexing has been 

done previously. 

k
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From stand point of tissue culture of mature
 

Pistacia tree explant, Zimmerman (1995) has pointed out
 

the difficulty in culture establishment of Pistacia. In
 

light of Franclet,1(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 
 t'e tip of the new shoot is grafted on another
 

seedling. The procedure is repeated untill the scion
 

exhibits juvenile characteristics and responds like a
 

juvenile plant when placed in culture.
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PLAN OF WORK
 

Basically the method proposed by Boxus (1974) for
 

propagation of strawberry will be followed except the
 

rejuvinazion 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.
 

SECOID 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.
 

F
 
FITH PHASE 

Hardening of the plantlets.
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A. STERILIZATION OF EXPLANT AND CULTURE OF TIP MERISTES 

Apical or auxiliary 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.
 

B. IN VITRO MASS PROPAGATION OF SHOOTS
 

Contamination free explant will be transferred
 

to the media containing one or more than one 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.
 

C. 	 GRAFTING AND REJUVINATION TEST
 

i) 	 Scion from in vitro proliferated shoots will be
 

grafted on seedling root stock. Graftage will
 

also be in vitro.
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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
 

shoots 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.
 

D. 	 ROOTING OF PROPAGULES
 

End product of C will be subjected to media
 

containing one or more auxin in combinption for
 

rooting. The para.meters will be same as described
 

in B.
 

E. 	 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.
 



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)
 

will be tried. Any modification suitable for aseptic
 

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 be-followed 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.
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4. ROOTING OF SHOOT TIPS
 

For rejuvenated shoot tips method of Barghci
 

and Alderson 
(1983, 85) will be followed.
 



- 13 -

REFERENCES
 

Abbott, A.J. and Whitely, E. (1976)
 
Culture of Malus tissues in 
vitro. I Multiplication
 
of apple plants from isolated shoot 
 apieces.
 
Scientia Hort., 
4, 183-189.
 

Anderson, W.C. (1980)
 

Tissue culture propagation of red raspberries. 
 In
 
proceedings of the conference on Nursery production of
 
fruit plants through tissue culture - Applications and
 

feasibility.
 

I.S. Dept. Agr., 
SEA, ARR-NE-11,
 

Beltsville Maryland, pp. 
27-34.
 

Al-Barazi, Z. and Schwabe, W.W. (1985)
 
Studies on 
possible internal 
factors involved in determining
 
case of rooting in 
cuttings of Pistacia vera 
and Prunus
 
avium, CVS Colt and F 12/1.
 

J. of Hort. Sci. 60 (4), 439-445.
 

Al-Baraze, Z. and Schwabe, W.W. (1982)
 
Rooting soft wood cuttings of adult Pistacia 
vera.
 
J.Hort. Sci., 57, 247-252.
 

Baluch, B.A. (1979)
 

Pistachio cultivaticn
 

Ziraat Balochistan, 7 (1), 21-25. (Urdu)
 



Barghchi, M. and Alderson, P.G. (1985) 
In 
vitro propagation of Pistachia vera 
L. and commercial
 
cultivars Ohadi and Kalleghochi.
 
J. Hort. Sci., 
60 (3), 423-430.
 

3arghchi, M. and Alderson, P.G. (1983)
 
In vitro propagation of Pistachia vera L. from seedling
 
tissue.
 

J. Hort. Sci., 58, 435-445.
 

Boxus, P. and Quoirin, M. (1974)
 
La Culture de meristemes apicause de quelques especes
 
de Prunus.
 
Bull. Sco. 
Roy. Bot. Belg., 107, 91-101.
 

Boxus, P., Quoirin, M. and Laine, J.M. (1977)

Large scale propagation of straw berry plants from tissue
 
cultur3. 
 In applied and fundamental aspects of plant
 
cell, 
tissue and organ culture.
 
Reinert, J. and 
 Bajaj, Y.P.S. eds. Springer Verlag,
-
Berlin, Heidelberg, New York, pp. 130-143.
 

Broome, O.C., 
and Zimmerman R.H. (1978)
 
In vitro propagation of 
black berry.
 
Hort Science, 13, 
151-153
 

Driver, J.A., 
and Kuiiiyuki, 
A.H. (1984)
 

In. vitro propagation of paradox walnut rootstock.
 
hort Science, 19, 507-509.
 

Franclet, 
A. (1980)
 
Rajeunissement et 
propagation Vegetative Des Ligneux.
 
Ann. AFOCEL 1980., 12-41.
 

1z) 



- 15 

!arper, P.C. (1978)
 

Tissue culture propagation of black berry and tay berry.
 

Hiort. Res., 18, 141-143.
 

Jones, O.P. and Hopgood, M.E. (1979)
 

The successful propagation in vitro of 
two root stocks of
 
Prunus, The plum rootstock Pixy (P. insititia) and the
 

cherry root stock F 12/1 (P. avium).
 

J. Hort. Sci., 54, 63-66.
 

Khan, Z.A. (1981)
 

Pistachio
 

Ziraat Baluchistan, 9 (3), 35-36. (Urdu)
 

Loreti, F., and Horini, S. (1982)
 
Mass propagation of fruit 
trees in Italy by tissue culture:
 
Present status and perspectives.
 

Comb. Proc. Int. Plant _Prop. Soc. 32, 283-291.
 

"organ, T.H. (1901)
 

Regeneration, London : Macmillan.
 

Nasir, Y.J. (1983)
 

Anacardaceae
 

Fl. Pak., 152, 1-22.
 

Navarro, L.; Roistacher, C.N. and Murashinge, T. (1975)
 
Improvement of shoot tip Grafting in vitro for virus 
-


free citrus.
 

J. Amer. Soc. Hort. Sci., 100 (5), 471-479.
 



- 16 -

Optiz, K.W. (1977)
 

Training young Pistachio trees. University of California
 
Division of Agricultural Sciences, Leaflet 2961, Berkeley.
 

Optiz, K.W. (1975)
 

The Pistachia nut.
 

University of California, Division of Agricultural Sciences,
 
Leaflet No. 2279, Berkeley.
 

Schwann, Th. (1839)
 

Mikroskopische Untersuchungen uber die Uberreinstimmung in
 

der struktur und dem Wachstume der Tiere und Pflanzen.
 
Leipzig: W. Englemann, Nr. 176, Oswalds Klassiker der
 
exaktern Wissenschaften, 1910.
 

zimmerman, R.H. (1985)
 

Application of tissue culture propagation to woody plants
 
In "Tissue culture in 
forestry and agriculture" Ed.
 
Henke, R.R.; Hughes, K.W.; Constantin, M.J. and
 

Hollaender, A.
 

Plenum Publishing Corporation.
 

Zimmerman, R. t., (ed.) (1980)
 
Proceedings of the Conference on Nursery production of
 

Fruit plants through Tissue Culture - Applications -.and
 

Feasibility.
 

U.S. Dept. Agr., SEA, ARR-NE-I1, 

3eltsville, Maryland, 119 pp. 

Zucchereili, G. (1979)
 

Moltiplicazione in vitro dei portainnesti clonali
 

del pesco.
 

Frutticoltura, 41 (2), 15-20.
 



- 17 

Zuccherelii, G.; Venture, V. and Damino, C. (1978)
 

Rapid propagation on a vast scale of Domasco 1869
 

rootstock by in vitro culture. D
 

Ann. Tst. Sper. Frutt., Roma, 9, 21-23.
 



A STUDY OF THE CHEMICAL MANIPULATIONS 

INVOLVED IN THE CLONAL PROPAGATION OF 
PISTACIA VERA 

Zaheer Ahmad,
 
Research Chemist,
Food Technology and 
Fewentation Division 
P.C'.S,,R. Laboratories, 
Lahore 

/ . 



Title-

Subject:-

Submitted by:-


Supervisors:-

A STUDY OF THE CHEMICAL MANIPULATIONS
 
INVOLVED IN THE CLONAL PROPAGATION OF
 
PISTACIA VERA.
 

SYNOPSIS FOR DOCTORAL WORK IN 
CHEMISTRY
 

ZAHEER AHMAD
 
RESEARCH CHEMIST

TISSUE CULTURE LABORATORY
 
FOOD TECHNOLOGY AND FERMENTATION 
DIVISION
 
P.C.S.I ,R. LABORATORIF.S, 
LAHORE.
 

i) DR. F.H. SHAH 
HEAD
 
FOOD TECHNOLOGY AND FERMENTATION 
DIVISION
 
P.C.S.I.R. LABORATORIES 
LAHORE
 

II) PM ZAFAR IQBAL
 

INSTITUTE OF CHEMISTRY & REGISTERAR
 
UNIVERSITY OF THE PUNJAB' 
LAHORE
 



The global human population is continously expanding, 

and as a result concern is now being expressed in various 

quarters about the finite number of people world agricul

ture can support. 

Plants enjoy their unique position as primary producers 

in all food chains, and as the only renewable energy source 

available to animals. The trapping of light energy from the 

sun and the production of organic molecules through photo 

syntheris, provides the basis of not only all food on earth, 

but also all life on earth. Plants directly supply 90 % of 

human calorie intake and 80 % of the protein intake, the 

remainder being derived from animal products although these 

animals have ultimately derived their nutrition from plants. 

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

Man has so far used approximately three thousand plant 

species as food, and around 20 crop species furnish majority 

of the protein and calories requirements these davs. 

Conventional types of plant breeding ha,ve had remark

able success this century in improving the yield and
 

cuality traits of a wide range of plants. About nalf of
 

the increases in yields can be attributed to positive
 

breeding and selection of lines that are resistant to
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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 
1 

sophisticated agro chemicals 

Although the use of fertilizers have increased the 

crop yield, 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 plant 

varieties is an important limiting consideration and the 

germination through seeds is also prone to genetic 

variations.
 

With better understanding of the biochemistry and 

physiology of plants the scientists have now been able to 

skilfully ma' ipulate the chemical requirements of plants 

in vitro. which has resulted in the emergence of cell 

suspension culture technique. 

Cell culture technique was first reported by Muir 2 

who found that callus fragments when transferred to 

liquid medium and agitated on a shaker, gave a cellular 

suspension that could be propagated by sub-culture.
 

oioneering wrks in the field of cell suspension culture 

have been reported by scientists like Street 3 , Steward 4 

Lamport 5 , Gamborg 6 , Miller etc. 

3 



- 3 -

Cell culture technique has provided insights into 

many areas 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 derivedr out of the recent 

developments in cell culture technique. Similarly cell 

culture technique is proving to be an efficient method 

for the commercial production of natural products. 

Cell culture technique is now being extensively used 

for the enhanced propogation of many plant species. A 

large number of plants can be produced from a given amount 

of explant material within a 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 made up of totipotent cells of cell 

clusters, extremely high number (10 - 10 6) of plants can 

be produced from a few 100 ml cultures withii a single 

culture generation 

During incubation the amount of cell material increases; 

this increase occurs only for a limited time and the culture 

reaches a point of maximum yield of cell mass. The cell 

culture is then subcultured, and then in a subsequent and 
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similar incubation period it goes through a similar pattern 

of growth and yield a similar amount of cell material. Thus 

the culture can be continously propagated by successive 

batch cultures of appropriate duration and the number of 

stock cultures increased at regular Intervals 

It has been demonstrated on both the laboratory and 

commercial scales that thie mass propagation of ornamental 

species such as lily and vegetables like celery and 

carrot is possible in liquid culture. Clonal propagation 

capability has been demonstrated for some woody plants like 

coconut, oil palm and date palm etc. Mass proauction of 

elite adult trees is expected to produce dramatic improve

ments in forest productivity.
 

Agro chemistry has developed steadily over the years. 

As a result scientists have now been able to have a better 

understanding of the chemical requirement of plants in vivo 

and in vitro. There are 18 indispensable elements, which 

are required by the plant for its growth in vivo and 

in vitro. These include, carbon, oxygen, hydrogen, 

nitrnoen, phosphorous, potassium, calcium, magnesium, 

sulphur, boron, copper, iron, zinc, mangnese, molybedinum, 

cobalt, sodium and chlori.ne. These elements perform 

http:chlori.ne
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important function in the plants. some have important
 

role in osmotic phenomena, some are fundamental
 

constituents of metabolic products and others may act 

catalytically in the regulation of various chemical 

processes within the cell. 

Carbon, hydrcgen and oxygen are nutritive elements. 

They form cellulose, lignin, reserve food and most of the 

protoplasm of plants. Nitrogen is one of the constituent 

of proteins, which form major part of protoplasma. It 

is received from the soil through oltrate, nitrite and 

ammonium sal.s. Phosphorous is taken up by the plant as 

3- 2ions of PO4 , H2 PO4 and HPO 4 . It is an essential 

part of nucleo-proteins. It is also necessary for the 

formation of nucleic acids and lecithin. It plays 

important role in transormation of carbohydrates and 

respiration. Potassium is believed to be related to the 

formation of starch and sugar. It is essential for the 

enzymatic hydrolysis of starch. Potassium helps iron 

in chlorophyll formation. Calcium enters into the 

constitution of cell wall, especially middle lamella, 

in the form of calcium pectate. It regulates the uptake 

of other ions from the soil. Ions of calcium antagonize 

the absorption of potassium ions by roots. Magnesium is 
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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 reactions. Sulphur is taken up by the plant in
 

the form of So4 
 and it enters into 
the chemicrl composition
 

of proteins.
 

The micronutrients zequired are 
Fe, Bo, Cu, Zn, Mn
 

and Mo. Iron is necessary for chlorophyll formation as it
 

may be acting as a catalyst. It is also concerned with
 

respiration. The specific action of boron is not known, but
 

there is evidence that it is concerned with respiration.
 

Boron promotes the absorption of calcium. 
Copper is
 

concerned with respiration and influences the use of iron. 

Manganese is necessary for enzymes related to dehydration
 

and decarboxylation. 
 similarly molybdenum is essential
 

for nitrogen metabolism, nitrogen fixation, and 
 for the
 

production of ascorbic 
acid. 

On the basis of these and other informntions, various 

research workers have formulated different mediums, with 

appropriate combinations of inorganic and organic compounds, 

for in vitro growth of cell cultures. These include
 

Murashige and Skoog's medium 11
 , white's medium9 , Gamborg's 
medium 6 , Schenk and Hildebrandt's medium10 , Anderson's 

medium 12 , Reynold and Murashige's medium13 etc. 
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The composition of the culture medium is 
an important
 

factor in the successful establishment of 0 c-ll culture. 

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 media 

and by providing necessary chemicals in appropriate 

combination and forms. 
 The ingredients of various plant 

culture medias bemay conveniently categorised as follows:-.. 

MACRO NUTRIENTS:
 

Sulphates, chlorides, nitrites and phosphates of N,
 

K, P, Ca, 
 S and Mg in millimole quantities.
 

MICRO NUTRIENTS:
 

Micro molar concentrations of micronutrients are 

furnished by suiphates of Ni, Fe, Na, Mn, Zn, Cu, Be 
end 

Ti, and chlorides cf Ni, Co, Al Bnd Fe, iodide of K and
 

tartarate of Fe also provide the micromoler concentration 

of K and Fe. 

CAR B OHYDR ATE S: 

Carbohydrates most commonly used are sucrose 
and 

D-glucose. Other carbohydrates that may be used include 

D-fructose, Lactose, Maltose, Galactoase and Starch.
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VITAMINS:
 

Thiamine-HCl is the most commonly used vitamin. Other 

vitamins that have been reported to have been used nre
 

nicotinic acid (niacin), pyriduxine (vitamin E6) P-amino, 


benzoic acid (PABA; vitamin Bx), ascorbic acid (vitamin C),
 

biotin (vitamin H), choline chloride, cVanocobalamin 

(vitamin .312), folic acid (vitamin Bc), calcium pantothenate, 

and riboflavin (vitamin B2 ). 

AMINO ACIDS AND AMIDES: 

Most extensively used amino acid glycineis (amino 

acetic acid) Casein hydrolysate aod casamino acids are 

also extensively used. 
 Other amino acids and amides 

commonly used are L-aspartic acid, L-asparagine, L-glutamic 

acid, L-glutamine, L-arginine and L-methionine. 

COMPLEX NATURAL SUBSTANCES:
 

Some of the 
commonly used compb,_x natural substances are
 

banana pulp, coconut endosperm, fish emulsion, malt extract,
 

orange juice, protein hydrolysates, tomato juice, and yeast 

extract. 

PLANT GROWTH REGULATORS:
 

Auxins, cytokinins, gibberellines and morphactins 

constitute the major groups of plant growth regulators.
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Auxins play their role in root promotion. Commonly
 

used augins are 2,4-dichloro phenoxyacetic acid (2 ,4-D),
 

Indole 
-3 -acetic acid (IAA), oC-nmpthalene acetic acid 

(NAA), Indole -3-butyric 2acid (IBA), , 4 ,5-trichloro

phenoxy acetic acid (2,4,5-T), p-chloro-phenoxy acetic
 

acid (4-CPA), Indole -3-valaric acid (IVA) etc. 

Cytokinins find their role in shoot promotion nnd 

commonly used cytokinins are benzyl adenine, diphenyl 

urea, kinetin, zeatin, IPA, etc. Morphactins 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 plant kingdom may be grown in vitro 

in the mediums consisting of appropriate combination and 

concentrations of the organic and 
inorganic compounds
 

mentioned above. 

'n important element in scientific progress is the 

development of new techniques which either enable more 

critical experiments to be undertaken or which render 

certain problems accessible to experimental study for 

the first time. Cell culture technique must therefore 

be evaluated in terms of the scientific progress it has mide 

or will make possible in the future. Cell culture technique 
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which was 
initially employed for the propagation of
 

herbacious plants has open many facets of cell-bio

chemistry, biochemical genetics and plant breeding
 

from both fur demental and practical stand points.
 

Some of the herbacious plants that have been 

successfully propagated by cell culture technique 

include: -

Lycopersicum esculentum Nover et aY: 

Catherantus roseus Bailey et el15 

Rice Zhou et a_1.16 

Sugar-cane Homer et al., 

Red clover Phillps et al. , 

Alfalfa Sturt at ., 

Solanum melongena Gleddie et 1.20 

Solanum lycopersico"des Handley et al.$ 

In recent years, methods of cell culture that provide
 
rapio vegetative propagation of herbacious plants have been
 

applied successfully to 
wuody species. Initially these
 
methods met with little 
s.ccess with trees, and upto five
 

years ago the majority of rcports 
on such propagation in
 
vitro revealed only low or sporadic production of woody
 

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



that the cell culture technique may be effectively Employed
 

on woody plants, as 
they have to face more problems as
 

compared to the herbacious plants. 
 They have 3 longer life 

cycle, which means a longer regeneration time, and as a
 

result mutation and nr aptation rate 
is very slow. Thus if
 

a degenerative evolutionary trait becomes dominant, then
 

it becomes very difficult to protect that plant specie
 

against degeneration. 
Some other problems which are
 

encountered by woody plants include very 
late uetermination
 

of sex, improper means of propagation, sterility etc. 
But
 

the recent progress has been excellent and already the 

success of in vitro propagation with adult trees is bringing
 

important practical benefits and 
so the future of propagation
 

in vitro as an invaluable aid 
to the cropping of trees appe'ars
 

to be assured.
 

ThE 
woody species that have been successfully propagated
 

in recent years include. 

Phellodendron amurensis 
 Yamada et el. ,
 

Pseudotsuga menziesii 
 Mirby 23
 

Citrus sp. 
 R-:n-Heyyim et a24
 

Finus contorta bb2 5
 We


Muss "ABB" c/v Saba 
 Cron2ver et I.6 
and Pelipita - n t 
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Pimpinells anisum L. 
 Ernst et 127 

Populus tremuloides Noh, Eun woon et.,. 28 

It will therefore be useful to undertake a study
 

for designing 
a model for hastening the regEnerative 

process of a woody plant such as Pistacia vera.
 

Pistecia verg is 
an 
inhabitant of Baluchistan, and is
 

an important cash crop. 
 Cultivators are facing a loss
 

of time and labour as pistachio plantation is suffering
 

from a number of problems such as undesirable male 
to
 

female ratio, very late determinetion of sex, inadequate 

nursery stock, and the long time 
8-15 yecra often
 

required for an orchad 
to come into commercial production.
 

As the work on the propagation pf Pistacia vera through
 

tissue culture, is at present 
being undertaken in the 
tissue culture laboratory of P.C.S.I.R. Lgboratories, nnd 

some studies on regeneration through callus cultures has 

been successful, thus the aim of the present study is 
to
 

develop a procedure and formulation of medium for in vitro 

growth and development of Pistacia vera through cell
 

suspension culture. 
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"AIMS iND OBOECTIVES"
 

1. Main uoject of the study 
is to develop a procEdure
 

for the clonal propagation of healthy desire.d
 

Pistachio cultivars.
 

2. It is aimed to to
apply cell culture technique 


achieve this object.
 

K. 
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PLAN OF WORM 

3tudirs will be 
carried out to formulate chemical
 

compositions of macro nutrients, micro nutrients,
 

organic supplements and hormones for a medium suitable 
for the growth and maintenance of cells derived through 

callus as obtained from tissue explant from local 

Pistachio cultivars. Beat possible changes will be
 

incorporeti.d to improve the medium composition. 

The plan of work is divided into three stages. 

STAGE NO. I
 

IND'ICTION OF CALLOGENESIS
 

Explant material will be cultured on media for the 
induction of callogenesis. Different salt mixtures and 

concentration and combinations of cytokinins and 
 quxins
 

will bu tried to initiate callus for:nation. some of the 

complex natural supplements which supposedare to be 
helpful 
in callus initiation will also be 
tried.
 

Since major work is related with cell culture ind
 
a highly friable callus is desired, so special studies
 

will be undertaken for not only the initiation but also
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for on induction of a high degree of friability in the
 

callus. The 
 callus obtained An this way may subsequently 

produce a high degree of friaoility in the juspension. 

Guidance will be sought from the work done by
 

Gamborg 6 , Murashige end Skoog 1 1 etc.
 

STAGE NO. II
 

"INITI'TION OF SUSPENSION CULTURE" 

Trials will be made for the selection of chemical
 

constituents and composition of 
nutrient media for 

initiation of suspension culture.
 

work of stage No. II will comprise of the 

following studies. 

II (a) DETERVINATION OF MEDIA 

Different mudium formulations for an effective 

increase of biomass will be 
tried. Determination of 

quantities of growth regulators End their combinations 

will form as integral part of the 
study.
 

~/' 

JI 
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ii (b) DETERIINATICN OF MEDIA CONDITIONS 

Special considerations will be given to the studies 

leading t j appropriate selection of pH, 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 dihydrogen
 

orthophosphate, 
 calcium phosphate -nd calcium carbonate
 

will be tried.
 

II (c) INDUCTION OF FRIABILITY 

As it is desiren to have a suspension culture
 

consisting of high degree 
 of friability, so certain
 

factors like, wall 
degrading enzymes and increasing the
 

auxin and decreasing 
 the cytokinin concentrations will
 
be tried. Guidance will be sought from the work of
 

Reinert and White2 9 Koji Nomura and Atsushi Komemine 3 0 

Venketes uaran 1 , Jalter Tulecke 4 0 etc. 

STAGE NO. III
 

INDUCTION OF EMORYOGENIESIS aND 
 ORGANOGENESIS 

Oice the biomass of required tensity has been 

obtainEo, steps would be taken to induce organogenesis 

ano embryrgenesis. 
 The work of stage No. III will be 

divided as such.
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III (a) INDUCTION OF RHIZOGENESIS
 

Determination of hormonal quantity and their 

combination and medium formulations fnr the induction 

of rhizogenesis. 

III (b) INDUCTION OF CAULOGENESIS 

Determination of hormonal quantity and their 

combination and medium formulations for the induction 

of coulogenesis. 

III (c) INDUCTION OF EMBRYOGENESIS 

Determination of hormonal quantity and 
their 

combination nd medium formulations for the induction 

of embryogenesis. 

work done by einert 4 1 Butenko 3 2 ,teward 

33 and Mopes , Fujimur, T. and A. Komamine 3 4 , Street 3 5 

Ludwig 36 etc. will provide the required guidance. 
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MATERIALS AND METHODS
 

1. Seeds of local Pistachio cultivars will be used 

as the source of subject material. 

2. CULTURE TECHNIQUE
 

Stationary culture technique will be 
applied
 

throughout the 
study for obtaining callogenesis.
 

Filter paper bridge may also be applied. 

3. INGREDIENTS OF MEDIA
 

As stated above several media have been developed
 

by various workers 
to suit particular requirements of a
 

cultured tissue cells.and Consequently, several 

standard media will have beto 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,

a) SALT MIXTURES
 

Salt mixtures of MS, 85, SH, RM or WPM 

and their modifications.
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b) 	 ORGANIC COMPOUNDS
 

Carbohydrates, vitamins, amino acids 

and hormonal substances such as auxins 

and cytokinins. 

NATURAL PRODUCTS 

Complex natural preparations such as 

coconut milk, orange juice, 
tomato 	juice,
 

rT.3it extract or yeast extract will be 

used if any need arises to modify the 

medium composition. 

4,. PREPARATION OF CULTURE MEDIA 

a) 	 Tissue culture media will be prepared by 

the standard methods as formulated and 

described by Gamborg and Shyluk 3 7 , and 

.
Tasaki38
 

b) 	 Cell culture media will be prepared by
 

the standard muthods as formulated and 

descrtbed by various workers such as
 

Gamborg and Skyluk 3 7 , Tasaki 38 and 

Huang 	and Murashige39
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5. ..U-rNTITATIVE EITIMTIFlJ 

uantitative estimation of cell SUspen,,ion 

culture will be undertaken by any one of the 

following methonis. 

a) Determination 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 be 

utilized. 
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EFFECT OF ORGANIC AND INORGANYC NUTRIENTS 
AID HORMONES ON GROWTH AND DEVELOPMENT nF 

TISSUE EXPLANT FROM LOCAL PISTACHIO 
CULTIVA7?S CULTURED IN Va 

INTRQDUCTjf 

The world P"Pl1 a tion in txpanding logriLhmically. 

It is estimated that L toifI be 6 billion by the turn 
of the century. This would mean expansion in demand for 

food which would nec'ssitae(' affective utilization of the 
methods for increasing the production of food. The quantity 

of food can be increased by increasing the yield per
 
hectare 
 of the crops. This goal can be achievea by using 

better yielding seeds or by increasing in~pLts or by
 

improvement 
 in the cropping patterns. 

Agriculture sciences have been gradually developed
 

to cope with such problems, 
the traditional are
means 


replaced by 
more sofisticateC techniques which can be 
more
 

promising and fruitful. Plant tissue culture technology 

one such tool which can 
is 
be used for studying the basic
 

and applied problems of food 
produe ing crops. This
 

technology holds 
out the promise of 
high yielding hybrids
 

and diseaqe resistant strains which 
can result 
in the
 

rapid propagation of 
plants. Thus it 
 vill ,nsure an
 

increase 
in the production of such commodities.
 



'I'hl uld rlying l i,~ (, s i,: Vnwved i plant I sue 
c u l tu re a re v (O.y p e . i .(Ll tim i1 i 1 a n tiLs.iSy[ o 

isolate ') iL 1100Isary toa plantL tt from tS i nter-organ, inter-tissue 
intdr-cl or 

lu arI reLa tionshil with the intact plant. 

Second]y it is irnjortant to P:ovidean apj) ropr i at , i iln 
that Plant part withoniel # wh i ch it can express

internsic or 
its 

I,uLId I)otential. The culture environment

i nc]ude5 the ph:,'si cal condil ioris (temperature , humidity, 
light intensity an(I PhotOPeriod etc.), and chemicalcomposition of the medium - which is a mixture of organic
and inorganic components taken in specific micro and
 
macro quantities. 

Physical conditions 
can only be effective if the compositi
of the culture medium is 
suitable for the plant part in culture.
The requirement of the Plants varies not only from plant toplant but even froom one part to the other within the same Plant.It means that the chemical composition of the culture mediumis of primary imC) o it is concluded that success withthe plant and organ cul Lures can be achieved by the use ofsuitable nutrient media by Providing necessary chemicals inappropriate combinations and forms. 

done 
A lot of work has beento formulae variety of media suitable for different plants. 



As ruport( d if the i ttr ,in lU Ve(i,,nl.H 1' the pl.t 
tissue cul ture medi a can be c(Letg(orized as fol lows:

:t ) Inorganic Salt MixLuro:
 

Efforts 
to ()J)tim :, 
the needs of specific plants have 
resul teCd in several sa]. mitures. 
These mixtures contain 
varying quantities of macr'onutrients (N, Mg, P, K, Ca and
 
C]) 
and certain micronutrients 
including traces 
of Cu, Zn
 
Mn, Fe, 
13 and Mo. These sail mixtures 
are named after
 
the scientists 
name o'h()lhave 
formulated 
that salt mixture
 

such as MS medium by T. 
Muramh igo and F. Skoog (1962). 
WhiLA.eScdium by P.R. Wh ite (1962) 
and RIJ Medium by 

A Reynolds and T. Murashige (1979), etc 

b) 
 Organic Compounds:
 

The critical 
category of organic compounds includes,
 
carbohydrates, hormonal 
substances and vitamins. 
 Benefits
 
can 
often be obtainod 
from Sul])ements of 
amino acids 
and/or ,amiJews, certain l ulines and/or pyrimidines, hexitoles 

and organic acids. 
2 - 3 ' sucornsQ is the most extensively

employed carbon 
source. 
Higher concentrations 5 - 12 % 
may also be advantageous for some species or for 
some
 
plants (llildbrandL and Rik er, 
1953; Nickell and
 

Maretzki, 
1970).
 



Auxins and Cytokinins nr,, thie vrowth regula]tors. Auxins 

are the Im), t JJ'oruIJt ;lad t1W al'v-kinin.a sh oot promoting 

hormones. Different 
plant parts roesponse to different 

combi nation and concentrations o(F these hormones hav, to be 

traced out for Uo04rlIe I I'enrat ion studies. They are 
effective in very low concent rat ions as according to Huang and 

Murashige (1976) i.e. auxin concentration should not exceed the 

range of 0. 1  10 ing/L whereas the concentration of cytokinins 

can range from 0.03 - 30 mg/L. The only vitamin which has 

shown consistent importance in plant tissue culture is 

thiamine-HCi (vitamin BI) whereas nicotinic acid (niacin) 
and
 

pycidoxin-HC1 (vitamin - B6) 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 
cultural 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. Pi;tachio nut 
is one of
 

them. It is a woody plant thcrel'ore its tissue culture is 

quite difficult. 

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.
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On&~hL ~ ~ (4 LII ,'iu-IsI() (J tht !mjPi doil wa,- 1),is
 

and resul ts we'e confined to the four walls 
of the laboratories. 

Furth!ur mo' smalla number" of scenet ists2 were in this field. 

During the laS:t three decade:, there has been a growing
 
awareness 
 about the economic impact and appl ication which plant
 
tissue culture techniques can have 
 in many important fields,
 
such as agriculture, 
 herticulture, arboriculture and ornamental,
 

The relem of tissue culture 
also covors the production of
 
medicinal and enzymatically crop
important substances. In fact 

improvement is the most 
 vital and rewarding area of research in
 

agricul ture and horticulture especially.
 

Pakistan being an agricultural country needs improvement 
in
 

all these areas. So it is the need of time to adapt tissue culture 

technology to work for the plant species endangered 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, arbori.sts of 
Baluchistan are facing loss of time and labour due to slow rate 
of propagation lack ofand sex determination at early stages of 
plantation. As mentioned before it suffers from improper means 
of propagation, aflatoxin contamination inaj.Izopriate male to female 

plant ratio& delayed expre.ssion or sex. Pistachio is either 



p rop ,ted by s eed.. , I)III( i IrI l But there ar( problems
 

related to the 
 formation of Satisfactory bud union. Seed
 

germination 
 is faced by two maLjor draw backs; first is the
 

male to fematlie ratio 
 and tle second one is te genetic .variations
 

which is undesirable. Unfortun:Ite1ly the female 
 to male ratio
 

in PaUkiSt:n hts been ol),-erv(qd to be 1 : 10 
 - 12. Sex of the
 

plant is determined on flowering after 
 7 - 8 years of plantation, 

which is very uneconolmi;: l. l.P1 t:tchio nut trees are also prone 

to drought and fungal attacks. Drought could fatalbe and
 

pathogenic 
 attack could result in contatmination 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 (3onga l-urzanand 1977; Somnmer & Linda 1981). Since 

woody tree tissue culture is still i,)!stly at the experimentLal 

stage more research is required to adapt it to large scale for 

industrial 
use (Bonga & D-urzan 1982). The first report of 

orjganogenesis in tree tissue culture was imade by Gautheret (1.940). 

In vitro shoot regunuration ot' fruit bearing trees such as 

Quandong and Plum bush (Santalum lerIceolatum) 
have been reported
 

by Barlas et 
al., (1980). 
 it is reported in liLerature,
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( Iao JalpaL 1978i) t h h ,thj i brm.n t of succe~ss ful
 
Procedures 
 for deriving a larige nu:ljer of plants through the
 

'egun'ertjlI i01ofl ) ShL.O t bu(n II tn ll're of hypocuLy I oSgmnLqJ S. 

Sant a lam album also showed a high potential for the regeneration 

of multiple shoot buds on a hasa] medium supplemented with
 

benzyladenine BA, 1 mg/L 
 (Bapa t & Rao, 1079).
 

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 papya L Yie & Liaw (1977)
 

Citrus np. 
 Chaturvedi & Mitra (1974)
 

Coffea arica L. 
Sondahl & Sharp (1977)
 

Malus sylveslsis Mill 
 Jones et al., (1977)
 
Fragaria cheloensis Duchesne 
 Boxus et al., (1977)
 

Diospyros kaki 
L.I Yokoyama and Takeuchi (1976)
 

Corylus auellama L. 
 Radojevic et 
al., (1975) 

Due to highly heterozygous naLure of pistachio trees and to 
the
 
difficulties encountered with the rooting of shoot cuttings, 

commercial cultivars are propagated by comparatively slow and 
expensive methods of grafting 5udingor scion on to the seedling's
 

root 
stock (Joley, 1969; Whitehouse, 1957, Optiz, 1975, 1976, 
Maggs, 1982). As mentioned before drawback to this method is the
 



1i lJ:t'2too the form1t ion of S:t i.factory bud tin ion. Therefore
 

the development of rapid imeans of clonl! propaga.
4ltion of elite 

Pistachio varieties is of prime importance. IL is reported 

that clonal propagation of !Pis- :.ia vera has been achieved through 

multiple shoot proliferattion and there rooting. Al Barazi 

& Shwabc (1982) observed that Indol butaric acid is suitable 

for the rooting of soft wood shoots of pistachio. Barghchi & 

Alderson (1983i1985) both lu i'mrru Ited nutrient media for c lonal 

propagation of pistachio using explants of different age. In 

1983 th.y reported p ropj;LgLi on through seedling materiv* while 

in 1985 they formulated I medium for multiplication of shoots 

and their rooting from explant of 1 - 2 years 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 formulation of medium for in vitro growth and
 

development of tissue from Pistachio through tissue culture.
 

An experimt- nti-i scheme proposed Ihy Murashie (1977) will be 

helpful to identify the parameters that require systematic 

evaluation to develop a tissue culture procedure for the 

propagation of Pistachio.
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1) ,Main object of the study is to develop a procedure for 

the clonal propagation of heal thy desired Pistachio 

cult ivars. 

2) 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 ste? U- explant from local 

pistachio cultivars will be explored. 
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PLAN OF 

S.ucdi Us will be carilUd Mut to formulate chemical
 
comnpositions 
 of macro nutirLjc [t:j, mi cro n1u t1l
iOnts organic
 
supplements 
 and he0imones 
1' :i 1110d tLm suitabl1e for the growthand Iru1in
tun:i nce of tiSse e.X\pIIt I rln local pistachio cultivars. 
s t psI b' e ichanges will be inco porated 
to improve the medium 

compos ition. Plan of work will be divided into two stages:-

ITAGEI: 

Effect of Physical and Chenical Factors on Callogenes{
5 . 

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 diflecnt sterilizing agents will be
 
tried. 
 Calcium and sodium hypochlorite, hydrogen peroxide,
 
silver nitratemrciUric chloride or 
certain antibiotics
 
will he individu:tlly employed. 
 Determination of proper

sterilizing agent, it. effective concentration and soaking
time period leading to aseptic germination of seeds will 
provide the subject material. 

I b: Determination of Callogenesis inducing factors:
 

Ste1PL.(expllant material from aseptically germinated 
seedlings will be cultured on 
media for the induction of
 
callogenesis. 
 Different concentrations and combinations of
 

-" 
1*i 



Cyto'.in in. LIH.! :tu> .' wi t 11i d1 I t() ili L i:Lto callus 

formation. Some theof complex natiral supplements 

which are supposed to be helpful in callus initiation 

will also be tried. The chemicals are specified in 

materials and methods. 

STAGE I:
 

Effect of andPhysical Chemical Fact r's on Oranogenesis: 

Trails will be made for selection of chemical constituents 

and composition of nutrient media for induction of organogenesis. 

A general g1uidline prescribed by Murashige (1977) for manipulation 

of organ initiation will be 
helpful for organogenesis in
 

pistachio.
 

II a: Determination of harmonal quantities and their combination 

as well as me(!dium f'ormula tiou j'o rhizoge! sis will be 

tried.
 

II b: A parallel procedure will he zadapted for shoot initiation. 

]1 c: Portions of ca]lu.1S will he subjected to medium without 

bormones for embrvw format ion. 

http:ca]lu.1S
http:Cyto'.in


1. Sterilization and Germination of Seeds:
 

a) Seed; of local pistachio cultivars will be used as
 

the source of sterile plant material.
 

b) Method of 
seed selection and sterilization described
 

by Gamborg and Shyluk (1981) 
will be followed.
 

2. 	 Culture Technique:
 

Stationary culture technique will be applied
 

throughout the study, occassionally paper bridge
 

technique will also be tried.
 

3. Ingredients of Media:
 

Medium ingredients wi I I include:

a) Salt mixture - MS, SII, B5, RM etc. and their 

modifications. 

b) Organic Compounds: Carbohydrates, vitamins, amino

acids and harmona] substances such as auxins and 

cytokinins. 

c) Complex natural preparations such as coconut milk 

orange juice,tomato juice, etc.
 

*,
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4. Prep 1*;1 t. i on - .srni '-: 1id Cu] t U re M.,(ia 

a) Tissue cu ItLue media will beIPrepared by the standard 

methods as f'orrmulatted and discribed by various workers 
such as Murashijge & Skoog (1962); Gabarg.(1968); 

Schenk & Hiildbrandt (1972) and Reynolds & Murashige 

(1979). 

b) General instr'uctions provided by Hluang & Murashige 

(1976) for the prel)Urattion of major constituents 

including macro and micro nutrients organic and
 

natural supplements of' plant 
tissue culture media 

will be follc wI l. 

5. Selection of' Culture Media: 

Typically in attempting to establish a new species
 

in vitro culture a screening system is u!cd. 
 Explants
 

are tested on several media to find out 
the best media
 

composition fer 
the explant under observation. (Reinert
 

& Bajaj, 19,7). 
 As stated before several media have been
 

developed by various works 
to suit particular requirements
 

of a cul]turp{ tissue. Consequently, several standard
 

media will 
 have to be tried to find out 
the best suitable
 

one. 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.
 



F;ici I itI u i l ,it,Ie 

1. Strile incubation chamber
 

2. p11 rilter 

3. JIcuba tioin roomu. 

4. Moistur2 determination balance
 

5. Shakers 

6. Spectrophoto meter 

7. MIcrotome 

8. Autocluve
 

9. Microscopes (disecting, research compound)
 

All other equipments in the tissue culture laboratory in Food 

Technology and Fermentation Division, PCSIR Laboratories, Lahore 

and Department of Chemistry, Punjab University will be available to 

use according to the requirement of the research work.
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