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Tlre genus {'crisss i:elongs tc tribe Carisseae and sub-tribe Carissinae <>f family Apccynaceae. It
ccmprises of 35 species distributed in the tr*pical and sub-t-rcpicai regi*ns +ltile w*rld. C*yissis
spinarum is a thon-ry shmb of 2-3 m height anei bears ovate ieathery leaves. lt produces r,vhite.

' bisexual flowers and ovoid berries lvhich are green lvhen unripe and turn black on ripening. This
species is iargely .:'alued f*r its iiuits wliicir $iintair go+d amount of organic nutrieiits, ffiinerals,
iron. r'itamins, polyphenols, and tannins. They also possess therapeutic properties such as anti-
artilritic, anti-microhial, antirheiminthic, anti-diabetic and hepatoprc,tective. Besides. hard twigs
a.re used as tooth brush and green ieaves as fotider to bror,vsing animais. Its robust wood is aiso
used for timber, in iive hedging and crafting handles cf agricuitr:ral icols.

.' l

Habitat:

In t+tal, fifteen C. spinarura pop*lations have been screened. Oi these, six beiong to Kathua
(Chhan Morian" Dinga Anib, ian<ihi, Koo*h, Ma*<ili and Saisrvan). three tc Jammu (Akhnoor"
Ban, Chouki Choura), trlo each to Samba {Mansar and Sandhi), Udha-mpur (Battal Ballian and
Phalata) and one one each to Rajouri {Sunderbani} and Reasi {Bhamlai. At these locations, pia*ts
rvere lound grcrt'lng near wate:: channel (Fig. 2ai" arnidsi the stc*es {Fig. 2b}, in a crop field {Fig.
2c), along roadside (Fig. 2d), as a hedge plant (Fig. 2e) and amongsr the Pine trees {Fig. 2i}.

Pl:e**Iogy: (Fig. 1)

Plants of C. spinaiuT?t ate eveigreen shrub *r smail tree" This plant begins to bear buds and blooms
in the finai ."veek of Mareh anel eontinues *ntil the end of Ju*e. !n Ju-!;,,- when the mons+fi$ seasoil
begins, flolvering ends. Second blossoming ocaurs in August and September. Fruit deveiapme*t
begins in middie of October, and fruit matures in November in most of the studieci populations.
S<ime fruits i5-1fi9'ei begin t* ripe in Decernbsr, \&'ilile athers ripen a{ter lviarch. in places like
Mandli (Kathua) and sunderbani {Rajouri), the flowering season is delayed b3: abcut one month.
The phenologicai events are shown in Fig. L
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F'ig. I : Vegetatlve, f'lcwering and fruiting phases *{ C. spinaru*r
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Fig. 2; C. spin*-utn plants growing (a) near the waier char:nei, {b} amicist the stones, (c) in a crop fielC, {d) along the roadside, {e)asa hedge plant, {fi amongst t}re Pfrzis trees
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cated thorns showing branches at second level, {g) 2-3 buds arising in the ar-ils, {h) solitary florver bome $eil.veen twc'tirorns (i)
f;'uit borne adjacent to thont
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Fig' 4: d'. spizut*wm, {a} ir,f}crescence having sharf ltdunc}e, {b} infloressei}c€ having long peduncle, {c} ipflor-escencr having rvhite
coicured.ccrclia lobes, {d) inflorescence having pink tinged corolla lobes" (e} rurrJd ani'str"aight io.*6u lobes, (f) flower*with S
petals- ig) llower with 4 petals. (h) flower with 4,,5 aad 6 petals. (i) flower rvith 7 petals. {j) fused-flower, {k} some flcrai buds shsrv-
ing abncrmal growth due to insects infestation, (1) abnormal florai bud {red) and normai 

-floral 
bu6 {green), (m)abnormai floral bud

rvith dyirrg cff caralia lobes anei pistii 
" in) iarvae of insecis pieseni within the fi*rai bucis
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Fig. 5; C'. spino'urn, {a) mature bud, {b} bud sut into two haives to show dehisced anthers, (c) rearly
to open bud, (d) opened floq-er showii"rg 5 petals, corolla tube and calyx^ (e) pcsition of stigma and
anthers within the corolla tube, (f) mat$re;nd intact anther rvith filameni, ig; a"hir""d anTher, (h)
pistil shawing ovary, style and stigma, {i} papiliate stigma. (j} germination ol pollens on tl'ie stigma
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FE*raI Fe*tures;

The mature floral buds are r,vith r,vhite corolla lobes {Fig. 5a}. The clehiscence cf anthers occurs
before the opening of the flcral buds {Fig. 5b}. Fi+rai buCs showbu}gillg bef*re *pening {Fig. 5e}.
The opened flower usually show 5 petals and are rvhite in coiour, corolla tube is green in coiour

' and sepais are ovate, acuminate and ciliate (Fig. 5d). An open floq,er shows 5 anthers at the neck"' oi the coroiia tube aad stigma is preserii just bel*w the anthers iFig. 5ei" The Figs. ii-g sho.vs
undehisced and dehisced anther. Pistil, papillate stigma an<i germination of oollens on the stigma
are shorvn in Figs. 5h-j.
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Fl'.ra! visitcrs:

Many floral visitcrs have been found on the flowers oithe C. spinarum viz., Apis metiifera {Fig.
6a), Amat* phegers {Fig. 6bi, Pieris tatti{}i$ {Fig. 6ci. Delirss €LrcFtcyics {Fig. 5d}, Hover fly {fig.
6e), Campoytoius spp. {Fig. 6d) etc.



Fig. 6: C. spin*unz, flower visit+rs - {'a} Apis mellifera, {*} A*ata pizegea, {c} pieris can-
idict, {d) Delias eucJcsris^ {e) Hover t}y, (fl {'cmp{}txotus spp.
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At a node" tw* lhorns appear thet ars disti::ct in type baseri *:"r t!:eir si:apes" h,fcst +f the
time, both thoms are straight at a nccie (Fig. 3c). Occasionaily one thorn is straight and the other
is trifurcated. Rarely both thorns are bifurcated {Figs. 3d,e). Trifurcated thoms rvere also seen at
severai nodes iFig. 3$. Certain thorns deveiop buds and t-lorvers at rheir ends (Figs. 3g,h), which
eventr"rally turn into &uits (Fig. 3i).

Ir: the str:died p+pulaiiar:s, thcrn :rumber per I 2 inch +f hrancl:iet .;ariss iicm I g.6 (Dinga
Amb) to 28.8 iBattpi Balliani. Thorn iength also varies 2.56 cm (Mandli) to 4.38 cm (phalara)
(Table l).

Morphological yariations in C. spinuruwa

Inflorcscenee:

Ia {. spiniiruni. i*fi.orescence is tsrmina} :rs neil as axiliar;; cymes which iarms 3-i 5 buds havi*g
shafi as weil as long peduncie (Figs. 4a-b). Buds with white a*d pink corolia lobes arc present
(Figs. 4c-di. Straiglrt as p'ell as curved coroila lobes {Fig. 3e) are present in the marphologicaily
anal3,'sed piants from the stueiy area" As per the per*sai olTable Z, number of c3,mes per i z ineh of
brar:chlet rvere maxirnum in Battal Ballian {14.26} population rvhereas n:i*imum in Bhamla
(10.26) populatlon. The numtrer af buds per sy-me n'ere maximurn in Mansar {,12.22} pcpulation
whereas minimum in Bhamla {7 "44i popiilation. Maximu:n {8.32 mrn) and minimum (5.96 mrn)
petai lenEgh was noted in the flcwers of Dinga Amb and Bhamla popuiations. Petai width rvas
r::axirrruril i2.28 mmi in Sais'',va* p*puiation rryhereas ii was minimum ii.5? mmi in Bha-:-rria
popuiation. Sepal length was maximum (3.35 mm) in Kootah population and minimum (2.00 mmi
in Chouki Choura population. Sepal width w'as r*aximum {2.19 mmi in Jasdhi poprilatian and
rninimum (1.22 mm) in Chouki Choura popuiation. Pedieei length was maximum (3.12 n:m) in
Mandli population and minimurn {1.24 min} i* Chcuki Choura population. ln so far as eoroltra tube
length ls eoneerned, it was maximum i10.26 mrx)in Kootah population and minimum (7.95 mm,)
in Bhamla population. The pistii length was maximum i8"84 mm) in Dinga Arnb popuiation and
minimum (7.09 mm) in Jandhi population.

Floi''ers are short-stalked, sweetly sce*teC haviag greer-: sepals and wtrite petals whieh are
fused upto haif. Sepals (narrowly) are ovate, 2.A4.5 mm long, 1.5-2.0 mm wide, acuminate and
ciiiate. Therc is variations in the number of petals per flor+'er. Most flowers have 5 petals whereas
4,6 or 7 petais per flower have been noted accasionaily {Figs" af-j}. ln some inflorescefices, flew
buds show unusual growth and hecome large in size rvith pink coroila tutres and lobes (Fig. ak)"
'These buds remain closed and thsir corolta lotres and pistrl il,ither',vith passage oitime (fig. a1).
The abnor*tai grovlth of these buds might be due to insect infestation whicir is shor.vn by the
presence c,fl3-4 larsae in the floral buds {i]ig. 4mi.
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C. spinarum is ai-, erect thorn:r shrub. ii,ith bifurcated branches. I-3 m in height. Planis are
evergreen whish prcduce leaves neerl), ihr**gh*ut the ;--ear. Lea..,ss are *ppcsite. lanceclate or
ovate in shape rvith giossy appearance from above surface and dull green shade at belor.v surface.
Leaves are ieathery witir reticulate venation (Figs" 3a,b). Leaves har.e entire margin anel exudes
white iai*x, -rvhtir plucked ftorrr tire stem. The studi*ii p*pulatior:s siro.:r variatian in ieai-related
traits. Maximum number of leaves per i2 inch oi branchlet r,vere bome by the plants ol Battal
Ballian ptpulation u,hereas rninirnum number cf leaves were shown in the plants of Bhamla
population. Shldied populations also diller in leaf size. Measuring 4. i2x3.08 cm, ieaves of Kootah
population are largest whereas ihose of Phaltata are the smallesi {2.94x1.S0}. Peiioie length ranges
frcm 2.59-3.85 *:n: ia the studied populaticr.rs {Table 1}.

Tatrle 1: Morphometric details af vegetative trsits a{ {...spi**ruw
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cut fruits showing one, two, three and four seeds; (q) deformed' seeds present in :+ seeaiO'truits
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The fruits at C. spinarur,? are oblong, ovai. round. or conicai in shape and contain one to five seeds
iFigs. Tu-p)" The fruits are greeil at first, ihen t*rn reddlsh-brawi"i an* fi*ally i;lack. Thr ri-p**ed
black fi'uits are tasty and have a high nutritional content. Three to five seeded fiuits have deformed
seeds (Fig. 7q). The Battal Ballian papuiation bears the highest numb,er of fruits (q4.83) per. iZ-
ii"ich branchlet, whereas ihe Bhainla pop*iaticir had produ*es l+west iru*rber {-?2"66i" The Ba.n1-1

population has maximum values for fruit iongth (7.96 mm) and breadth i6.56 mm). as well as seed
length {6.95 mm) and width (4"? mm). l-ho fruits of the Bhamla popuiarion have the n:inimurr
iength *i 6.26 cm. The Sais.,aran piant bear fruits al least .,a,icith i4.53 mrai. Tire ManCii planrs
differentiate the snrallest seeds of length i4.96 rnm), whereas the Dinga amb piants bear seed oi.
srr:ailest rvidth {2.55 mm) {Table 3).

In so as fluit related iraits are ccncerned. the maxi*:un: weight of 3* &uiis per ponulation
(12'6S gram) is seen in the Sun<ierbani p*':*latio*. The fr*its *fthe Chhan Marian p*pulati*n have
maximum pulp weight of 8.46 grams. in fi'uits from the Sunderbani populaticn- tire marimurn seed
rveight of 3.55 grn is floLind. The maxintum septun: weight (fi.65 grarn) is noted in the fruits
bei**ging tc' the Ba-rrn populatior:. In the Jandhi pcpuiaiion, the weigirt ci:ire seed pli;s sep.Llm
reached its maximum {4.21gm). In the Chhan Morian popuiation, the puip ro seerJ plus septum
ratio reached its maximum of 2"82.

Table 3: Q*antitative dat* of fruit and seed related traits

E-----r-1i-rulluraltufis i'ruit n+. (n:.3ti) Fruit ieiigih
(mmi

i'r'nii wirl+h

{mm}
Seed i*:gtii
{mm)

Qeed rvirE+ir

{rnm}
Kostah ,'+.taI.ili} 6.68*B.iS

{6.{}-7.s}

5.(i{i-:{i.{i1} 3. i =tr,rril 2.85+$.88

{}ingn.{rab ?1 ru,iontz,v.l=l.nrt

,iJ-ntl
7.21*{t.i,
{6.s-7"si

5.51={i.ij8

i..<:it-6.0)

5.55*S.S9
(s.0-5.5)

2.56+S.CI7

i2"s-3.5)
llandti 64.9*1.41

(sr-76i
638+8"12

{6.S-7.*}

5.18=$.1{i
("{.0-*.{}}

4.96!0.14 i {}ti--d oG

i} d_. I {:
['hhan \loria-rr 75.2+ t.3{)

{6+-112}

?.56+*.08

i?.0-8.8)

i <r.-fr lro

{5.0-?.{}1

ri tI*rr lr(!

{5.5-ri.s)
3.53*0"07

{2"5-4",5)
S:indiii -t! --l r o,1tr,:tu= t.l!1,

(ss-e2)
7.653t!.II
i?.0-8"2)

tr. trtr.1 r ii"-l={i. i li -i"{t!l5tt. ! r,

{3.5-5.$}
Choulii { houra .18.96 i-1.55

i'32-65i
7.06*S.13
th-\-/ \t

{r.46::0.I .{
iai,it-/_tti

5.88*fi. i+ "-1.28:0.i'8
ii.ii-d.5;

{iiraruili,r 32.66+i.5.1

t27-18j
6.26iS.t5
{6.8-7.*}

s"-lrtl.l I
(.1.{,-6.8)

4.96=t,.tr2

i{.{}-6.i}}
3.95*S.12

{2.8,4.s}
Fhalat:l Q I a)!i a6

(s7- r r s)

( O:rA 11

tJ.u- i,iu
6.42+1r.i2

{d.0-6.s) {i.{t-6 ii r 2-fl-i.lli
ilal-tal Baili:in O a Of , a atv+.oJri.-1_1

(75-il7)
7.03*8.13

{6.0-?.5}

5._q8+,$. i 2

{5.{t-(r.5}
6.ilj.Ll. l;i
i;[.5-6,5]

4.18+{}.Ii
rr ft-{ t}\

80*t.87
(64-q6)

7.45*S.!3

{6.s-8.r})

6.?Ir0.{-}9 { {}l+it i l

/{ ll-K l)r

l iir{t lir

{_1.fJ-5"0}
Suisrvan ?3. =I .17

qrr-f-c+,
7.13+&.09

{6.s-8.$}

-1"-<3r{}.tij

{.i.$-{t.5j
5,S(r.t{t.{}9

! --.f - '{!,

2.(>6*0.05

{ ,,u -{,u I
.J;rndhi i6"7*7-68

{63-86)

7.83+8.12

{7.0-9.{})

5.55=$.16 5.58 {r.t5
{5.0:?.{}}

-3.2810.1 I

{2.s-5.r}}

Sunderb:i*i



ii itiisa a -a 12ia i---i r.iJLa.tt

{.i 1-87} {6.0-8.5} i4.s-6.s)

E t;rft iE

{s.s-7.0)

3.68*S"{}8

{3.0-4"5}
Akhrroor Itl"{=2.29 7.*r0.13

{6.0-8.s}
6.281=0.13 6.71*0.r3 4.5J+tt.Utt

Eantr 68"-{6*1.-i7

{5ri-5$ }

/.YO:LU.t +

{6.8-e"$i
6.5{i*l}.i 2 6.95*0.I3

{s.0-7.s} (3.5:s.s)
:

'i-l--!i 
-B: {iiiiintilr-:t!i r ,j*ia +f i';.r_rii :ii,,! =r.,;ii s.e irii.r! rr-ii"-

P*pulatio*s F:'rrif u piolrt

igrn; irr-.iiil
P*lp weighf Sced r+'eiglrt Septum

weiglrt {gl,"r}

Seed+septum
*..a;d} + 1^*' Iw Lrli... tFrrr/,

r urFl Ert

seed+septurn
ratis

Kcrtalr i0.68 6.73 3.,i5 &-4{i lAi t. i tt
I]!nga Axrtr 1 ii.3 i 6.tj? ?"83 ii.56 ?"{id
liandli 9.35 6,1',V , <t 0.35 2.88 ) 11

Chhan 11.45 8.Jf: 1 ir rl lQ ?qq 2.82

baE(IIt ll.lrJ 5.+1 :.t-l u.{tt 7..62
t n oli t{t
C?roura

,{.4ti 1.6t1 !-i.Js l.vo t.z1

liir;rnrlt - ?= .t.:ii 11{ nll ', Aa 1"76
Phalata r)-5 I 6.i* 2.?2 0.53 118 1 tr
Snttai
iialiian

x {l.i_ti 6.82 2.69 0.50 3.19 2.13

runderh:rni r 2.60 ft..r2 -i.66 t}"52 +" l.q 2.At
S*isryan 9.r3 t].o .' a li! 2"46 a rna. I I

iE {!r ?s-J.CA
i t:i il s:i t" v.JU 5.li2 2.1r3 0.s5 J,JT 1.75
,iki; noor 1ii.64 7.65 2.64 Ir ir '! oG
[I- n,r 6.83 ,1A &.65 1 aa
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l'{olee ular studies

Genetic diversity parameters *f C. spinarun species were determined by using ISSR (lnter

. Simple Sequence P.epeats) rnarkers. The procedure undertaken invalves isoiation of genomie DNA

, from young leaves, purification and quantification of the isolated DNA" This was followed by

optimisation olthe PCR program, screening of different primers ta select those giving goad results.

amplification using the selected ones, scoring number of bands on the gel and their analysis using

various s*ftwarss.

Dl{A has been isalated b,": using Do,vle and Doyle protocol. The quality and quantity of
DlriA has bee* determined by run*ing DIJA samples on {}..*7o agarcse gel and using a nanadrop

spectrophotom eter respective ly.

Presently 6 primers have been screened viz. UBC 844. UBC 850, UBC 846. UBC 807,

UBC 8s9" UBC 825 by using Gradient PCR with Tm 48.4"c, 39.3oc,46"c, 45"c, 47.C" 4g.C

respectivell'. Cenomie DNA has been amplified using PCR machine by preparing PCR reaction

mixture ilsing genomic DNA, primers. MgCl2, reaction buffer, dNTPs and Taq poiymerase. The

obtained products were loaded into wells of l.AYa agarose gel and electrophoresed. The marked

genetic variability has been noteC in number and position of bands in the gel. Further, analysis is

in process.

I'a pers rirn; rri u n icatcil ;

Deep A and Sharma G "lntra*specific variabiiity in freqr.rency of meiocytes showing partial

desynapsis and rnultivalent formation in r:nderutilised Carisstr spinarttm L. f'rom Jammu Shivalik:

putative causes and consequenses" communicated in Journal Nucleus



Lj tiliz;r 6i*xa C*rtifieate

1 Titte ef the project: Assessment r:f i::*rph*1+gical and tn*lecular variability in w'ild

Crsrissa spincruru L. fram Jammu Frovince

2,. Sanction Order no.: Reappropriared order no: R"A231428tr -90 dated 5112,2*23

ioriginai orcier no: F-N231776*-57 dated 231*117*23)

3. Name of th* FI: Dr. Geeta

4. Dep*rtment: Departme.nt af Botany. Llaiversl4' cf Jammu

5. Total Project'Cost: Rs. 2,0il,0{i0

6" Strtcment of Expendit*re:

Csrtifred that +ut af Rs. ?,*S,*+G {Tr.r,-o lakhs aniy} *lGra*t-irr-aid., saircti'*ned';id+ areler ru*'

reappropriated order no: R{/23l428i-90 dated 51122023 (original ordsr no: F.N231726*-67

dated 231*ll?*?3) during the year 2A23 is favour cf Dr Geeta (Pi). a sum cf 1.99'901*'{ras

beery.utilized for the purpose cf research fcr w-hich it was sanctioned and that baianee cl Rs.

991- remained unutilised.
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