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REGENERATION THROUGH TIGSUE CULTURE

Studies to determine the in vitro requirements of

cotyledonary explancts to enhance callus proliferntion remained
in progress. Research conducted on tobacco callus cultures
sungests that the ogsmolarity of the medium plays an important
role in the induction of morphogenesis. Osmolarity of the
medium effects elther by itself or through induced changes in
the cells of explants. Therefore 1t wns desired to study the
gffzcts of various concentrations and combinations of different
sugars (sucrose, glucose, fructose and galactose) on growth of
callus lrom cotyledonary explants of pistacia vera culture in
vitro. Mannitol was added with sucrose %o provide a constant

molar equivalent of 30g/l sucrose.
Experiment was as follows:.

after removing the shells, seeds were divided into many groups
each group counsisted of four seeds having weights varying from
+ 0.0100 gma to 0.0500 gms only. nverage wiight of any particular
group represented the mean intial fresh weight of the group. 1In
the same way average of the final fresh weights of the explants
reprsented the mean final fresh weloht and the difference of the
two gave the gain in the weight of explant which is considered
due to the the callus formition ond one can consider it as weight of
cnllus produced. For each experiment one yroup of seeds was

cultured on the medium containing a particular sugar concentration.
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MS medium was emplouyed throughout the study and all media were
supplied with 2.0 mg/} of Kin. in combination with 0.1, 1.0 or

2.0 mg/1 of 2,L-p. Two types of experiments were conducted.

In one cagse supars were used individually at varicus concentrations
and in second case combinaticns of different sugars was added to
the culture mpdion, Galactose (20 and 30 gm/1)or Glucose (20 and
30 gm/l) or sucrose was employed at a rate of 0, 5, 130, 20 and

30 gm/l in the first case. where as, in the second type of experi-
ment an alcohol sugar Mannitol (15.3, 13.3, 10.6, 5.3, 0 gm/1)

was added to the medium in combination with ynrious amounts nf
sucrose (0, 5, 10, 20, 30 gm/l) to krep the molar equivalent of

the medium in approximately with the sucrose content of the medium
i.e. 30 gm/1. Another experiment was dene where a combination

of nlucose and fructose was supplied in the mpdium, In this case
2.5, 5, 10 and 15 gm/1 of glucose was added to the medium in combi-
nation with the same quantlities of fructose. N1l expiants were
grown on the paper bridges in test tubes, which were maintained at
26 £ 1'C 'under a photoperiod of 16h  light provided by cool white
flourescent lights. ATter b weeks in-cubation tke fresh weight of
the explants for each one of the media tested was measured which

provided the mean final fresh uweight.

RESULTS

Effenct of Guecrose Cormcentration:

The presence of sucrose wis not necessary tu achiave cell

proliferatioﬁ (Fig.1) as callus formalion:was observed in sugar free
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media alsn. Effect of sucrose concentration was dependent

on the relative auxin/cytokinin ratioa in the noutrient moedia.
Maximum growth of callus was achieverd in the medium containing a
balanced ration aof grwoth requlator. frowth of callus was also
dependent ron the amount of sucrase nredsent in the media, as Lhe
rate of growlh increased with the inurease In the omount of sucrose
present in the mediuom. Lenst orowth was recortled in nxplants
cultured on media containing 5% sucrose. Termination of growth
and beginnidgiof.brownioq of expluants yas noticed earlier in

sucrose less cultures,

These results Indicated that presence of sucrase was not
nec 'saary for the induction of callus initiation as pistachlo cotyledons
has got enought sugars stored in it, which not only provide energy
For growth hut also adds to the movement of growth renulators From
the medium ém the tissue explant aleng with water. The osmolarity
of the mediun due to the sucrose contents of the mediom also
influenced the availability of the growth regulators. Tesults also
indinntqﬁhggtuf sucrose hy the cultured cells also depend nn the
concentration af 2, 4-p in ihe medium. {ow level af 7, 4-p (0.1Mm¢ /1)
in the mediun prevented the culturss from utilization of sucrose

pruvided to it while higher concentration of 2. h-o(g,n mo/) yincreaser

the avaliability of sucrose yirlding a better culture growth.

gEffect of Mannitol Supplements:

It was gathered from previous experiment carried out with

varinus concentrations of sucrose provided different water potentials
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in the medium which ultimately influenced avallability of
growth regﬁlators to the cells. To test this possibility,
cotyledonary explants were also cultured on media cantaining
varylng levels of sucrose plus mannitol, Mannitol wns added
to give a 30 gn/l molar enquivalent of sucrose at all levels of

sucrose (3U, 20, 17, 5 and O gm/l).

Mannitol was unable to repiace sucrose requirement for
growth. (Fig 2). Since decrensing the concentration of sucrose
significantly rgduced calli fresh -aight. But the ampunt of auxin
abailable affected the growth as in the case of sucruse alone. As
cotyledonary explants did not seem tn use mannitol as » source of
carbon and energy, therefore, from results it was concluded that
the osmolerity of the mediim had an important role in the avallability of

growth regulators te control growth and differentiatinn.

Comparative effect of [lucose, Gnlactose and Sucrose:

The effect of cther sources of carbon (glucose and nalactose)
on ﬁnducyion and growth of calli was also determined. Eftect af
these sugars was compared with that of sucrose. The resulis are
shown in Fig. 3. Pistachio cotyledonary explants used these sunars
and formed calll. Quantity of calli tormed due to either of tﬁe
sugrrs were markedly different. G(lucose was the most effective
sugar. nut callus showed signs of browning earlier as compared
with those cnlli formed on media supplied with sucrose. falactose

was the least effective sugar in ferms of callus initiation and

its grouwth,



Eftect of Glucose plus fructase

Sucrose wis found to be the most effective sunar for callus,
growth. Explant tissue also responded to glucose actively. Aut
browning onset was much earlier in the calli cultured on glucose
supplemented media as cempared Lo thuse grown as sucruse swplied
ones, The importance of sucrose becomes clear that it is con-
versted in glucase and fructose in first inatance and then con-
suned by the plant cells. Fructnse being an isomer nf glucose
either cumpotes  with the glucose transport or 1ts isomerizaticen
maintalns a balance brtween intake and otilization. Therefore
plucose and fructuse were added to the media at a ratio of
Yo til.e. 2.5 + 2.5 g0/l of each fer 5 gm/l sucrnse, 5 4+ 5,

W+ 10 and 15 4+ 15 gm/1 of glucose and fructose for 1, 20, 30
gm/1 of sucrose. Mesults are shown in Fig. &, Explnits can
grow well in the presence of glucoze and fructose but growth was
a little lesser than obtained with ecuivalent amounts of sucrose
(Fig. 1. flole of increvsing amount of auxin i3 evident in ‘his

case also.

gorrelation bebween osmolarity of and effectiveness
of growth 1regulafors

Nature and permeability of sunnrs contributed in cceass of
gruwth regulators into the tissuce. In Fig 1 - & thres sets of
growth reguintora were supplemented with suctnse/galactose and
glucuse and fFructose. Each cuontained pin. 2 mg/) combined with

0.1/4.0/2.0 mg/1 of 2, 4-p. Fig 2 & 3 are comparable to each



other as callys Tormation was slightly more than 30 gn/1 nlucaose

than with the same amount ol sucruse. Although GRS wern same

(2, t-p 2ng/1 and Kin 2.0 mg/l) but browning proceeded nctively

with gluccse supplemented media. Callys formation was quite prominant
and henlthy in a batch supplied with a combination of sucrose

and mannitol results are shown in Fig. 2. prisence of mannitol

mast probably enhanced the inward movement of GRs Fig 2n, 28 and

2C show a rarkedly improved distritution of GRS with the cells
resulting in a halance between suyar consumption and effectiveness

of GRS.
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CULTURED IN VITRO.
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REJUVINATICHN OF MATURE P. vera BY MICRCGRANVFTING
TECHNIQUE

In the repart for period gect. 88 - ttar. 89, work an
seedlings ralsing thelr maintenance under culture conditions
For purppeae of micrografting wns mentioned. gesides using
different hormonal conditions, a change in nlucose content
and growth of seedlings on plain agar, all resulted in pecrpsis.
Thereafter, some suceess was achieved by taking into considera-
tion of physical factors e.qg. humidity. Seedlings so obtalned
were later niven hardening treatment nnd were transferrord to soll
in Green-tlouse. The axillary buds of these secedlines wore
activated wsine b mg/1 pap for the purnsse of nrafting, Activeted
buds were grafted Lo rpot-steck but were a total failure,
m3iinly tur to contaminativn in first place. Furthinr work on
seedling raising was discontinued as cimilar work was undertaken
under section an pubkritinnal Studies on p. vera in freen House
(sen precent report). Theso seedlings could algo be usen as

roont-stock for grafting studies.

rinture Tree's buds of _P.vera trom Quetin uwre'hrought. The
fluds were in dormant stage and to astivate them, they were
cul tured. previous attempts with culture of p. vera vegetative
buds all failed, as buds lot1lly balckenad in cultures, hbesldes
the use of Following antioxidants.

1. Citric aeid 1%

?. Ascorbic actd 1%

3. pitric acid 0.9 + ascorbic acld 0.5%



Therefore, instead of walng antloxidants, the Inoculation procedure

wns mrodified as folloulng

Shoots with healthy summer dourmant buds werrs selected. all
the lesves were removed from shoois and they were cut into 6 - Bem
pleces, from the internodes. After thorouohly washing onrler
running tap walter, the bods alonguith a thin strin of bork aas
gxcitsed and surface sterilized with 0.9 morcuric chloride. After
aiving 3 - & washings wilh sterilized distilled water under
Laminan Flow gabinit , the buds wer» held one by onz and Lhe
hard brown scale leaves were remgved by chipping them nf'f with
the help ol o razor upto a stage when linht green scale-1eives
with haitson them were visible. [ark portion was aleso cut off.
Thi:refore, all the possible extra plant material that may contaln
much phenols wns physically removed. nt this stage thogse buds were

inoculated on M5 medium.

This method produced 90% green buds and no phenols oxudation
was seoen into the cultuee medium. The huds were simoltancously

nrovided with the following hormenes in the culture mediumg

pinetin  0.725 - 3 mg/l
nAp 0.25 - 4 mg/l
s 5 - 50 mg/1

A1l the above hormones were usetd sﬁﬁgly. The main objrctives of

above study were

1) activation and sprouting of mature tree buds

under culture conditions,
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11) unfolding and expansion of leaves,
111) Shoot proliferation, which will heln in producing
axillary buds for micrograftine purpose.
nctivation anfd sprouting wns observed in all hermones  and in
control. Hpwever, unfolding of Jeavea and their axpansinn was
found nnly in cultures contalnlng hoarmonal | treatments. Shoot
proliferation was found only with gap and that only at 1 mg/l
concentration. Shoot proliforation of cultured buds

wag necessary for ohtalning axillary buds to be used for in vitro

grafting.

presently thuese buds are subrcultured un different combinations
of DAP + AS, BAP + K and K + A5 (Table Yo The purpuse is
either to inducec shoot proliferation or the buds may remain active

for grafting on tiursery nplants.

Meanwhile, as seedlinng of p. vera could not be raised due
tn non-availability of sesds, as mentirned under Secticon on
Mutritional Studies on p. vera. Thrrefore, p. khinjik sreds
were procured and sown on cullure medium (1/2 MS mocro-salts +
1 mg/l NAA) to aet seedlinns which will serve as rontstnck for

in vitro qgraftino studies.

P. khinjik secords were germinated without any difficulty and
9M: germinatlon was achieved ot 27 - ?SOC. The rootstock so
obtained will take already cultured buds from mature trees of

pP. vera for in vitrn grafting and the results will be communicated

in the next report.
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puring Quetta visit Tor obteining mature - tree buds
(reported above) some work was also done on the following lines.

A. Recognition of Vegetative/Floral buds of p. vera while in
dormant stage. : )

The selection of vegetative buds need a lot of cars as the
floral buds are also present side by side on the same shools. The
floral buds remain on shoots for the whole yeqdr as dormant floral
buds and could be misunderstood for vegetative buds. The difference
between the floral and vegetative bud is not in the size, as
:he size varies with the general health (growth stage; of the plant
but in the shape of the bud. In‘Flnrnl buds the length to dia-
meter ratlo is less as compared to vegetative bud which are thin and

pointed ot top.

8. pudalng of vegetative bud on pistachio trees.

T-budding was used with following variablers:

1. Louose-hand tying with plastic tape.

2. Tight-hand tying with plastic tape.

3. Gealing of T-Budding to orevent oxygen sunply.

. ppen oxygen supply to T-Budding.

Selective vepetative buds were cut-off with razor. Cutting
starts from below the bud and cuts the stem into the wood under
the bud, taking the bud thick envugh to be pushed under the

bark of the root stock wihtout being crumpled, wood was removed
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taking care that no damage was dune to the bud, This was éasily
achieved by moving the burk’tnu ad fro and then pealing it off
the wcod. petiole was left intagt while leaf pirna was removed.
Petiole facilitate the bud handling during budding process.

]

The root stock was prepared by makinyg a T-shaped incesion
through the hnr£ down to the wood. The bark on the upper T-end was
flapped and bud was pushed under the root stock bark while holding
it by the petiole. The upper end of scion bark was cut to be adjusted

with the upper cut end of Lhe rnot stocck hark.

Aud was tightened with plastic strip. 8inding startes below -
upward, so that the bud shoul't slip and come tc rest with itg upper
end anu tightely fixed with the bark of root stock. Sixty to 70%
success wls observed In No. 1, 3 and 4 variables, while varigble 2

was efrective upto A only

Fig 2. T7-pudding on p. vera plant (Loose hand tying)



13-

Fig 3. P. vera bud inoculated on MS mediwn

(Below sprouting)
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Fig 4 p. vera bud activation and sprouting on

MS medium contalning % sucrose and
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Leal expansicn and unfalding in cul turnd
P. vera bud on M5 medium containing %

sucrose and
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~ - i [4 ) L 2 3 [t R te It . —~
SULPHATE R 4 SENIRAL  3EMARKS
5 251 .31 6] All he=zlthy ang <51 .31 2f sm=zll increase in callus. Differznt concenirstions
green. Czllus Sark brown c=llus, £ ydoms N
initiated. e cther change. ¢F seEning sulshats only
inzrezsed the c=2llus
10 -5} 2| 6] All he=zlithy and -5} .3] 8] small ingreass <n ca2llus. i
grsen. Czllus osrk brown callus. Formaticn en tne cut end
initiated. fic ciher change. oY tuds. Zcleur of buds
20 <3f W3 G All hazliny and .51 «3| 2! smzll increszse in callus. chznged from green tc ds
S=11lus O=rk btrown cullus. Sroun
. TouN.
4. I NG oother changa. B
- ~mly Al . 3 N -
30 5| .3 Gl A mealtny ang 5| .31 2] cnly o I eaty ene Sud, in 30 me/l
;:?f7. Zallues cf ~denines sielohste, bunch gof
Initisted,
zcmozend l2z3ves emurceZ
wiich do not vnfzlded.
L2 <21 .21 81 31l hzalthy ang 51 .31 8 increzss in czllus.
crezn. Tallus Erown c3lius.
Initizfzd, h=2r ghange. I
50 .21 W3] E] ~11 healihy =nd 51 .3 8 inzreasan callus.
green. Tallus brcuen callus.
initiatzd. Bsr change.
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SDETIING SULPHATE

oH 5.7 afjusted with KCH

BAP I Acenin2 Sulphzate Kinetin + adsnines Sulghate BaP + Kinetin
3.MNo Cocmbinsticns Sr. de. Combinaticons Sr. NOJ cecmbinaticns
1 0.25 + 30 1 .25 + 308 1 4 + .25
2 0.5 + 30 2 0.5 + 30 2 3 + .5
3 1 + 30 3 1 + 32 3 2 + 1
L 1.5 + 30 L 1.5 + 30 L 1.5 + 1.5
5 2 + 30 5 2 « 30 5 1 + 2
& 3 + 33 & 2.5 + 30 6 8.5 - 2.5
4 + 30 7 3 + 30 7 0.2 & 3
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REGENERATINN THROUGH CELL CULTURE

Techniques to develop cell cultures of P. vers were mentioned
in period (Qct. 88 - Mar. 89) report. However, the suspension were to
initiate each time, from freshly initiated callus cultures. Ag the
browning of p. vera cells in cultures is a general problem. - Some work
was reported in previous report, to lengthen the growth period of non-
grown cellué cells with the help of various combinations of gruutH
hormmn}bs. N paper with the following titin and abstract was submitted

to pakistan Journnal of Scientific and Industriﬁl Rescarch.

A STUDY OF THE RELATIONGHIP ACTWEEN GROUTH REGULATERS
AND BROWNING TIME CF PISTACIA VERA CALLI

ABSTRNACT

grawring time of pistacia vera calli depended on
concentrations of growth regulators. P. vera calli
grown on NAA (5 mg/l); 2, 4-D (1-5 mg/1l) + 2ip (1-5 mg/l);
2, L-D(P-5 mn/1l) + Kin (0.5-2 mo/l) remained white/green
for a time ranginy between 5 - 13 weeks. Thereby permitting
further callus proliferation and initiation of suspension

culture.

Mormover, due to non-availability of orbital shakers, during the
period under report, cell culture work cnuld not be undertaken.

In near past, we recelved our equipment and apparatus for Tlasue
Cculture Project from UGA and the same is heing installed these doys

and therefore, work will be initiated in near future.
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ANATOMICAL STUDIES OF iﬂ vitro
CULTURED P. vera EXPLANTS

In reporting period (Qct. 1988 to Mar. 1909) it was revealed
that cotyledorary explants cultured on the hormonns supplemented
M5 full strength medin exhibitedvarious degree of dedifferentiation
and redifferentiation Results were based on analysis of cotyledonary
somples collected at rapndpm bHormonal concentraticn. However
ohservations were concluded as wound cnllus, vaculated callus, meriste-
metic zones, uniseriate undifferentiated tissue xylogencsis, shoot
apex, shoot bud formatlon. 1In view of these results it was planned
to conduct further studies un the effect of induced behavigur in

in vitro cultured cotyledonary explants,
Experimental;

Seeds of p. vera were aseptieally cultured and incubated with

full strength #5 medium with quxin, cytokinin alone or in combination.

Hormones Cecncentrations (img/l)
(1) Inn 0.5, 1.0, 2.0, 3.0, 4.0, g 5.0
(2) 1A 0.5, 1.0, 2.0, 3.0, 4.0, & 5.0
(3) Inn + IBA () InA +  NAR
0.5 0.5 0.5 0.5
" 1.0 " 4.0
n 2.0 n - 2.0
" 3.0 " 3.0
0 4.0 " h.0
" 5.0 " 5.0

In above mentioned combinations concentraticns of Iaa was kept
constant i.c. 3.5 (mg/l) but concentrations of IA, MNAA and 2, 4, D

were varied in between 0.5 -~ 5.0 (m@/1) for each cambination. The
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seerds were incubated for a total period of eight weeks, After

2,4,6 or B8 weeks intervals cultures were removed from each set. Cotyledons
were detached frem the emboyes (whether germinated -r still dormant)

and preserved in FAA. procedures of dehydration, embedding and dissection
of cotyledunary mass were the same as reported in the earlier reports,
Anatomicnl changes observed in the tissve have been tubulated. The

work is in continuity therefore conclusion will be presented in the

next report.

patz of histological annlysis of mature plstacia vera. Cotyledones
cultured on M5 medium supplemented with specified growth regulators is
niven along the tables frem 1 to 20. Table numbers 7, 11, 23 and 24 are
missing due to explant contuminatien therefore cultures were reicubated
with desired growth regulators and definite period prior to the

observatlion.



GRCUTH RTEULATER - 131 3.5 mq/1
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Explant Tissue?ﬂcrphcgsnic fss3Cnseg S LCX .Czll:Form 2
¥ I n  Jci or § . .. z
0 § Snese ) Dia g B 4 3EMATKS
Q 0 A (mm) Q '\mm) Q
9 3 3 )
n (22 (3) - (%) {3 {3)
Epidermic +ve Tubular - 0.3m - 8.6m x In single layer.
3.4 - 0.2m Due tc the ca2ll Ziv. at right
angles to ths surfzace
(anticlinzlly).
Calloganesis isgdigmetrizc 9. m-C.2m - Upcn the epidermzl celles border
ST rzy cz2lls czillus formziicn in the form of
Sheage mass meristem.dznsly Tilled with
k) oo
dysogdarnls ~ve ?pha::idal C.7-1.0 - §;£§p7§;2§-v Cividad in 2 o
in sheacs = To- ST o -
: 3 o2 “4iEn mumsrous
= N
2
Storags oRreEn- +ve rvat 1ed-2.0 - - !
chyma Nexs3%
1N si=neg
Ihizccenssis A root ti; crotubrznce
xytoganesis arisss fr ipheral zon=s of
cells.
i) "“racheids crziferm 2-L0x0.5-1.5  ith =z=zver 2r2
snzpe ozttsroos. ool
~ - - — o -~ -
11) petaxylcm acunded 1.5-3.1 :;Egt;; M e
mataxylen witheut
grncedernis @r - - - “rejuenze cf trach
gSundle shesth vessals very low.
Mcstly mourphelogic response af
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+ve cquzate shape - C.2-8.5 zinglsz layer. Anticlinally divided czlls.
Thin wall with cytcplasm
+ve yexszcongl to G.5-0.7 - pany layars. pPericlineily divided in
Tubuplars 7.4-0.95 x vertical rows, comoact without sgaces
0.3-0.5 clear nucl2us and dsnse cy.cplasm.
callaganesis Spheroidzl in 0.1-0.3 - peristematic cells only on the enidermal
shaneg tocider with sgaces.
sve Tubular to 0.8-1.3 - Hexsagcnal parsnchyma cells trznsformec
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nericlinzl divisicn, sm3ll spaces.
Xylogenasls
Trachzids Fusiform - 3.5-2.0 x Tracneids =z=reg in thz2 form cof kundles. I
0.1-0.t6 bet.2en these trzcneid xylem cErenchyma
are gresent, thin wall =z=nc hollow inside.
Ten- cq! id .B-2. -
Xylem paren sphercidal u s 2.0 aTcunt the trzghzapy elements nc vasculsr
coyma shesth sresent.
cndodermis or _ _ _
bundle shzath
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divided,
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Czllooanesis iecdiamstric 0.3-0.9 Single layer, comnact with cytenlasm
10 saherical periclipally divided
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cells chow varied =p zngemznt of gzlls
Tasulting foom vzried -attsrn  gof cell
divizi:on,
; cnl 2}
ace +Ve polyhedral 51 transformziion £ haxsaconal i
PaTenchyma tz cvuate N N LTS
T : - oo Z: 2N2 gvate snzge with smal)
shane 1.2-1.7 - X
in lulsr s=zczs.,
Qnizogenesi -, - - 28} iike grotebrance 2pJe3r from the
in e of the asicdermis
Xylogsneris
BAR fndut= bt )
Tracheids Fusifcrm - £.5-1.5 x rrzquerces of tracnzids an re
shags C.2-3.5 Very low. o in the ferm or
) o vertics linder cstl 2ticn
Metaxylem Rounded 1.3-2.0 - in no Z = tiop cn.
Tnoodermis gr - - - on Su T2zns 2+ 3-
sundlz2 sheath Xy
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GREEN HOUSE & NURGERY S5TUDTES UN P. YT

A, P. vera plants, raigsed by fceeds in Nroen-viouse conditions
were reported previously as flourishing well in field conditions,
on transfer st the ace of 4 months. The plants of lesser ane i.e.
less than O months, did not survived under field conditions
probably due to high temperature and humidity.

These plants are now 5 - 6 Lt high, healthy and the stem

started hardening. The plants and the spl) was menthly sprayed

with insecticide 'pay-of 1 95 3 precaotionary messure Lo oaveld

any insect attack. However, in humid months of 2uly - August plants
in firld suffernd an attack of mites. Nimultanccusly o funous

wns observed infecting the learec. In the beginninn leqves

showed burning scars and later an thesoe scars grodennd and damaged

whole leaves, which ultinntely stavted growning and flling off.

ites attack was controllod with periodic sprays of another
insecticide 'panitolr. Jhoereas Lhe burrning sign on leaves weve
damaning the foliage completely.  The leal samples fron the
nursery orowun planbs vere taken Lo Agricultiore Dennrtnent for
diagnosis and tts effective treatment, A fungicide wpithane M-L5"

WG sugnested by agriculture pepartment. The plants were firost
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weekly sprayed, Jater by 10 days and now two sprays o month
are continued. The digrase is under contraol. Mew leawves

and branches have started sproutirg.

0. Lealless branches, which were procured From maturs,
fruiting trees growing in Juctin. 5% af thooe branches/stem
cuttings were reported Lo sotout in the previous reporb,

These cultinags are now developed inta healthy plants uith well
daveloywe! branches and leyoes, A few of them aeve tried for
shifting frum Green House bto the field. nfurtunately, duoe to
high temperature and hunidity these plants died on shifting.
The romaining plants which were left in the [reen touse are
healihy nd hove atfained o heicht of 6, with well developed
branches. They will be shifted to the Tield, as soon as the

eovironmenbal conditions are Tavourable.
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C. Nutrient peguirements of p. vera pPlants

Already growing plants in Green-House and fursery were in
a limited numbers and were of variable ace and size. Therefore,
for stuly of the nutritionsl requirements of p. vera, it was
planed to raise some sized and nned seedlings in a great nunhers,

to serve as experimental material. The following methodologlies

were used with results obtained are oiven:

i) Dpirect sowing of geerds in the soil

This method wis el foctive, when great numbers of viabie
serds are available as observed in our previously reported
stuly on sowing P. vera sends in Areen-House heds, During
present study we bad o limited nemboes of seeds in our stock
antl there were every chance of thelr beirg lost in the soll.

Therefore, tn avoid risk this meothod was not tried.

Culture in Agnar-Tubes

[
[
~

This was a bit safer method with limited nusber af
soods. tercuric chlaride of 0.4 was veed for the surface
sterilizntion of sreds. nicr sierilizotion all the mercurie
chloride was thorounhly washed way, under aseptin oonditions,
uitn sterilized distilled wabter and the seeds wer cultured

on 0.7 agar-tubes. pil of the tubes was oet at 500 The tubes wore

incubnated at ?“LC. Fifty nreoont of oneds pecminated 1n agar
!
tuhes.  The sendlingo develuned from reot systes, hnn they were

4 gm large and were oiven hardeniog treatment (po 10 Proj.ten

fet 88 - mar 09), before Lransfer to Green-Youse in plastic bang
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iii)

iv)
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Embryo Activation

A5 the germination percentane was nab sufficlint enough
in methed (11) above, therofore, in further stuody, the embryos
iere Tirst activated by soabing sends of . vern an mpist
cotton, in priri-dishes, under sterile conditions,  The embryos

)

ware then isclated from seeds o gultured on P50 omedium
containing 1 mn/1 Iaa, 0.5 mu/1 DAt and 30 sucrose. This
method aave enhanced seed germingtion percertann i.e. 1t was

rsised from 50 to o0y,

Are-Germination

In »nother exporiment, the sens were Are-germinated on
molist cottet ot low tempersture (10 - 1hn: and were therwaftor
sown in sand. The sand pots were Fept at room tema-roature
and watered orncasatonally to keep the sand moist nmly,  This

method gave 80 - 90 seedlings.,

g P
RIGTAR AT D ORI G

T LS T b T fkr

_Seedlings ralsed by pre-germination Method (iv)
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By the experiments descrihed above (11 - iv) we wore able to

germinate p. vera seeds and obtained seedlings nt the rate of

87 - 90%. These seedlings were transferred to Green-House For
further development. (Nfortunately due to electiic load-
shedding the cnoling svatem of Green-touse was not under control.
High temperature prevalling in the Grern-pouse Filled almast all
the seedlings. Moreover, new stock of seeds cﬁuld not be avpil-
able hefore pet - Nov. Theretore, further studies on raising
seedlings and their tranafer to Gre-n-House Qns stopped till the

avnilability of new stouck of serds.

D. Ntandardization of Growth Conditions

For healthy and enual size growth of P. vera seediings in G
Green-House, the following growth conditicns were identified.

1. 5011
i) Texture
11) pH

1i11) mineral composition,
2. Temperature
3. I1lumlnation
L, Humidity
The soll in the Green-House is all silt and outside in Fields it
was mostly clay. Theretore, for filling plastic-bags to raise
seedlings, the silt, clay and sand was equa11J mixed and cleared

of all gravel etc. This mixed soill wis f11led in Green-House

plastic bags and was used as standard soil.

The texture of standard soil as analysed by hyrdrometer


http:eriun.ly
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gave following compositions, as an average of 3 samplings :

S5and 700%
5i1t 18%
Clay 12%

§imilarly, the pH found by cnlour indicator. method was
6.8 (an averane of 3 samples). Nineral cemposition for N, P, K, Ca,
Mg, Na, Cl, Mn, B & zn is still to be detemined For the standardized
soll. Temperature, light and humidity CFactors could not be |
ascertained due to the shortcommings =as irregular supply of electricity,

due to load sheddlng etc.
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ABDREVINATIONS ¢~

2,4-D-2, 4-pichloro phenoxy acetic acid;

NAA
IB8A
BAP
KIN
ip
GR

wpPM

FAA
+Vve
yol

pDia

]
wt
Fuw

GRS

Napthalene acetic acld;
Indole butyric acid;

Benzyl amino purine;
Kinetin;

2 Isopentenyl adenine;
Growth Regulators;

woody plant medi um;
Murashige and Skoog medium;
Forinallehyde, Adetic acid, aleohol preservative;
pPositive;

Volume;

Dlameter;

Length;

width;

Weight;

Fresh welght;

Growth rrgulators.



FISCAL REPORT FACM 1ST COTCSER 19587 TO 3CTH Sg27. 1939

0 Amgunt  §_ 0 -
: Allccated Judget 8Qmount spent QBalance %udg_t ngcunt
b ] : ] an Zstimate ) .
4EAD R . ] . CbligatedYunto 8 h required
,g ¢ v g ) b 0 Total k. 30.9.89 81'10'5981'10'89 Ufor next
1st yT 2nd yp § ~ 3rd yr 9 = ) 077 to 0. iy
3 2 i for 3 yrs. 3 0 3 $31.3.30 O51x manths
SAL-2IES anD 155257.0C 17368%.00 181572.00 520625.00 252909.47 235437.47 17472.53 9000GC.00 72523.47
EINZFITS
CAPITAL A3SETS 500C00.00 - - 5000C9.00 500000.00 285549.50 214450,00 - -

CHEMICALS aAD LZ50n.06 21250.00 21250.00 85000.00 76325.30 72352.00 3972.55 1L223.00 10250. 35

GLASSUARE 10250.35
T.3. 3D 25570.6G0 17500.00 17500.00 60000.00 29547.27 28327.27 3219.73 4150C0.00 11730.37
TRANSPCRT :

MISCELLANECUS 340C0.00 51000.00 - 85000.00 @ 62823.00 51320.04 12002.96 20300.0C 7997.05
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http:20000.00
http:12002.95
http:51820.04
http:63823.00
http:85000.00
http:51000.00
http:34000.00
http:11720.37
http:15000.00
http:26327.27
http:29547.27
http:17500.00
http:17000.00
http:25500.00
http:10250.35
http:10250.35
http:14223.00
http:72352.00
http:76325.00
http:85000.00
http:21250.00
http:21250.00
http:214450.00
http:285549.60
http:500000.00
http:500000.00
http:500000.00
http:72523.47
http:90000.00
http:17472.53
http:235437.47
http:252909.47
http:520625.00
http:173689.00
http:155257.00

SXPENDITURE DURING 15T aplIL 1989 TC 3074 SERT. 1989

d ; 0 i § ; b . g 0
Salaries g Capital Chemicals g T.A. and i ,

MENTH g Senefits g Assets g Glasswares 0 Transport g Miscellaneous g TCTAL

APRTIL 14893.08 - 5300.010 1.20.00 205C.00 23253.00
May 115C0.20 - - - 13330.00 12833.00
JUNE 11500.C0 - - 1000.co 4550. 20 17050.00
JuLy 11800.20 - - - 5711.85 21511.85
auGusT 11210.C0 £0co. 00 - 158G.00 - 17710.00C
SEPT. 18C00.0C 3000.00 1728.00 7000.00 185650.00 L0834 ,00
TCTAL 70305.00 5008.00 7C23.09 10503.00 38311.05 32742.05
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