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Aoal. (lIIrl-kptlw.. *11. LiDa.) popularly

celled •• '.e l11·loCltUy t. lDlleo_ to 1_1a aDd i.

wlc!ely dtatc-lb._a ill ta-oplC&l and aubtl'Opl_1 "*Ii0_.
Xt tCOOWa wild ill tbe ".1'91:••• • ,., dry decl45... • __~. of

~.t....n Gbat. J:eQ1on of lCep". " ... 'I'ult ,1Ia4. tH......

.... aad ita P&"1Ia••u.~t iaporet*nce 1. due to it. b19h

Vit C c:onteat (500-750 ao/l00v of i'Ulp). t-tel11 ,Ollt,...

_c!lc1aal Pr:OPlrt1•• 61...

With it. vld. oU.tlc ' ••pt'b11U:y '"ll1'

OIl. be grown ",ltA •••• 1ft tbe .......tea...s vell a. ia tlMt

orcbel'd.. 1'I"O,.,.t1oo of t!a1. fS'Uit tft. 18 _lal,. tbl'OUI"

..... 6114 _jo%,1\y o. aoal. p16atetiou 'n .tl11 of

• ..,1111; or:l91ll. This do.. DOt 9Wt.pnt.. pr:og..... vIli_

ue tN' to variety. The PC'09.~d.•• from $'4.,11"1 tne•

••ry in .iz•• abBpe .Qd y1t.u.ira CODt~ Ha1d... yi.ld.

A .urvey conDucted 1. the \i..t.r" 9hat ft910M

V. l.Dd.U.... d. J.1.. 1985) M' .hewn thAt tMr ...

cou r.ble ceope lor a.l.atloD of billA y1eldl111i1 t ...

'11th better .ntt c:bu·.ct..... r..olt 01 et'nd,"l• .., IMtlaoc!

of ......_.t1•• pros-,atloe lat. beeD one o~ the _jo...ft

beob 1. "ropaoat1D1 .81.ot«5 tyPd.
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n..ptt. tbe fact tbat ••«1 18 the ~a.l unit 0'
...latloft of ..., yalr1_",_ eitner tha'otlljJb bftedlDg 01'

througb CM-. .--'liDlS, It 1. tbe .4Ige.attve iaRbod of

proptlQatloft t tat ,_raM... ptl'pe_.tioD Of aUPel"1oJr

clone or cultl.ar to aD7 i_DOth of t1_. MoDe; tM ••ce~"

_thode of ••9~.tl•• pros-vation. otItttD94 vou16 be the

cbee"_t aDd ...len,provttled s.ttabl. _thod" hav.....n

.t.DI!.ftU~. "oot1D; POt.et1al of ~t".r.Dt .Pecl•• va-:"Id

coft81""l$;bl~. s~ root •••ily, otbilr& root with ~tfelculty

aDd atl11 _ay ep.ci•• ar. obat f"Mte .Ad do DOt root "'8

w1th t-. applloat.loa Of ayntMtlc poowth aubat-ac_. AOD1a
l ,

1- • difficult to I'~ _pacl... aut it 1. alnady an

••t.bll.h~ feet tMt ev.ttlr.g. of ..., t .... apeclee could

be .ttlNlatec! to root "tththe appllCJ&tloD of eynthfttle

91"owtb subatanc... 'or e.<:e••lui ~lDlJ of ctlttlD1jJa 10 •

-J_1ty 01 'rult plante latftl'altteat .1st 18 alao ~flc1al.

9.;et.t1.. _thod Of propaqat loa 0' eoau b,

lurc:hllV3' hes bee.. dlacourqed••• the vrit;ft41 OC'epancJ a...

weak 1. _ture (S1D9b, 1952). Pr.lial_1T wora Oft layerino

~. act yielded auee." .0 fer. AlthoU9b ~1ff.r.nt -.thode

01 bu4dla; hay. be.. report" to b. euc:c•••lul. DOlle ..

t.be•• aethcda &re .till ~plo,., OIl a ....rd.l ••• te.

whlch lDdlC6t•• th. ace•• tty for furtbltr detatled VOI'lt Oft

tnt& ••~.
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Mvantltlona bad...t\U'&lly appear on tbe root.

of certaln plant .pecle. aDd they gl.a riae to .ucken

wbich can be uaed for prOJNl.atioa. 'l'be r ..eDeratlon

capacity of the root. "11' ct.peft41ag _pen the ....on .Id

tre.tae.s q1ven to t~. Althouqb ..18 PE'oduee root

suckers 1n the field, ...tt.-pt bas been undertaken to

at'tldJ' the possibi11ty of 1ts propagation through root cuttinga

or throuqh suckers.

In the absence of an easy _thOt1 of veQeteti..

;:>ropagation, we cun a(lopt only .eed proP8Qation in any crop

plant.. In the CUBe of aonla, 4rYtJn seed llroJ.)agation very

often do net meet with ee-plete BUCC.S~ becau.e of the bard

"shell" cOY.ring the true ••eds. tI'he .~ractlon of the

Eeeda bav. D_n fo\lllcJ to be ueeful 1n obtalniJl9 ~t.r ••eel

verat_tion (Sre.kumar and Aravindakahan, 1985).. seea

treatment with qJ:'owt:b regulators are eaployed 1n enhancing

seed germ1netion in _flY croPS to In aeille lt wes felt

Dec....ry to e.ol.. ..tb0t8 ill ozod.... to enhe DCe ..... QerJl1

..tiOD aD£! ....ling aun1••1 to the _s1laua exi:eDt to

ne 8t\1lly ..eported in the theSi8 ware car...1ea cut

with the _in _jecti.e. to steDd-di•• -.1:hotS. for .xiaua

.eet' g.rm.nat:108 aDd .eecJliDIJ 8urvi••l, aDd to •••••15 the

poIIsUtilitie. of v.getati.a propagation t~\l9h shoot

C1lttlngs, root cutting, suckers, buddift'iJ or layering.
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I. b" proMq.tl.

'the 9rov1J111 .f -_c1U.ft9_ is u.sed In pl'OP8getill9

aore apecl•••Dd e:uU:l..ra tball .ny other propagatlon

_thod (Han_nnanrS x.eter, 1915). When tbe vegetatl••

• tbod. ar. ncR f ....ibl. ••• pro3uctlon by such a _thod

would 'be \UleCODCll\lcal aad impract.ical aD! s.ed 18 t.be only

••n_ of .PI:"Opa9.tlon In that •••• &eeCllinge are a180 to

be Produce&! enenei••ly to proyid. rootstocks for buddlng

or 9raftiDQ. S••4 prOp8VatlO1l .la. prcw1d. a _aM for

.election of superior type••

2.1. 'Ue. gf eJwN.al••a .... 981111P't1(11

The chemlcal tre.t_nt ve_ foUl'ld to ha.s significant.

.ffect on seed gerlBinatlon of ..rlO118 crops aDd frult. pl.nte

and t.heir sub.equent ••841i89 ga-owth.

Blnljbal (19'75) reported aD improved aeth06 of ....

proPllgation ln _llept.'.. "1'•• WIleD fruita or atone.

were .own fresh 01' dried after aoaking ln 500 1)pa GAo for

24 hours, 92.5 per cent gera1n.t1oa •• obtai...... But the

t..ll••t see4l1l1Qs were obtained In tbe caa. of untnated

dried stone••



Jac1Lfruit ..... __ t ....tect with MA 25 p;a

r.eorC!~ _xllna geninatioa. optiaua lwiqbt of 8eec5liftg•

• Dd nWBber of 1••" •• (sinha .net 8iDha. 1968). In V-ft

Sinha A 11. (1973) obta1aecJ briter germination of .e.s.

when treated witb ethnl 500 ppm. b\at bol1iD9 _t.1' va.
fouDd to ba"e an adYer•• effect Oft oeralnation.

aandhaw. and 8891 (1964) eonducted a pre11ainary

.tudy to fill! out the .ffect of diffenllt eh_ieals on seeel

ges-.1nation .Dd .eed1illll growth 1n ora pes • Kinetin.nd

Thiourea was fo\1ftd to .upent ••ed genainat ion.

Bel' .eeel. when tre.ted with GA .t 400 PJ:8 aDd L\A

.t 100pplll im"rOYe<! the .e84 geJ:Jl1net1on and .eed111111 poovth

(shannnaq...lu. 1983). Krishnan aDd Kula••bran (19fU)

treated the btl' .eeel8 with CiA and thlouna alone aDC1 .1.0

in cOlllblnatiOl'l with 5 per ceDt 8uc&'Ose. They state4 that

GA .t 200 ppm recorded the hiqheat percentage of gemination

followed by GA at 200 PPM + 5 per cent ••arose .na thiouna

500 Pf,a. TreatinQ the seed. with CIA 200 p;a + 5 Per oent

auerce. produced 1IaX1_ shoot len~b with acre n~er of

leave.. where •• CIA 200 PlB enhanced the le~h of pri-IY

roots while thiourea 100 ppa ~ao~ed highest number of

l.tera1 root ••

..... and Ve.:- (1980) .tudied the effeet of .scorbic

aciel (100-250 PPftl). ethnl (l00-110 PIa) anS GA (50-200 ppl)

5
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Oft .... oel1UllatiOil of klDftDW oranve. at Himeaye. ancJ

found tbat .oek1Dg 18 ascorbic acld at 1000 p~ record~

h1Vbest gerJUnation (81.1 Per cent) and bighest Inlr9iftl

of plants 1n the fle1.4 (73 Per cent). Choudhari aDd

Cha'kr'awar (1980) ••ked tbe It.. ..... in GAo at 10, 20 aid

40 ppm, NAA at 10, 20 aD4 40 ppm, thiourea at 1.0, 1.5 ana

2.0 per cent, DO) at 1.0, 1.5 aDd 2.0 per cent. All

treat_ate of GA, BAA aaa JClIO) were found to 91.e the

bighe.t germination of 83 to 100 per ceDt:. The ••414. of

_lta oraDtJe were also fou.ad to respond well to the treat_nt

with GA at 200 P};III for 12 hour. (Millra G 11., 1982)

with r ••pect to .era1natlon, plant height, number of lea.e.

and leef area per plant. .AIDOD9 t .. beat treat__ v••

100 PPD GA followed by a.corbic acid 50 Ppa.

The beneficial effect of nitric acid (0.25") Oft

incr.... ing the qenllnatlOD (58.S,,) of straWberry .eeds va.

"POrted by -891 an" SIDQb (1972). Whe... a. IAA 100 and

200 ppa considerably lower'" the CJermlnatlon percent_v_

(24.5 and 22.0 per cent ....peet1..1y). n..,lia and

ltarc_rcsyk (1975) repen" i.crea.eel geJ:1llination of

cranberry seeds when treated with QA UDd.r exPO.ed eonditlon

to light:.

ShaE1M and SinQh (1979) treated the peac:b .....

with .ario"8 cbe_cals vla., GAl (500, 1000 aDd 2,000 pra),
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Thiourea (:l,JOO, 5,000 aaa 7,500 p~ and Xinetin (25, 50

aDd 100 ppaa). Big••t 9.niDatioa va. recorded with

5,000 p~ thiourea followed by 1,000 ppa kinetiD. Sajwa

.u. 1.1. (1980) !rca the1&" trial Oft plwa to find out the

.ffect of ehealcel. like GAo (20-100 p,..) or thiourea

(3,500 - 10,000 p}8) or CIA (50 ppa) + thiourea (5,000 PPa)

obe."" highest oe...l ..tlon for GA at 10 ppIII.

In walnut GAo at conceDtrations raaqiD9 froaa 125-210 ~

lncr....d the 9.C1I1_tloa per..at.ge and h.ight of ••8411119.

(Quk', 1980). fJ'h1. tr..t._ wa. P&"O'f'ed to be bftter than

B-ji04 at 10 ana 20 per cent COftCeDt....tlon. or mad cracU.,

of ...... Crisosto and Sutter (1985) .ubJe~ecl tb. 011••

..... to ab.a1cal scarlfi.atlon with ..08 aDit yo....
statee! that BF. va• .on .ff.cti.. than "OB.

])es aaa Pattanan (1971) ob.e"~ the .upeJ:lor:ity

of GA treat_nt on increasing the _i91* of okra seedling.

wh.n .eed. we" Oi... a Pll'etl'Mtment with GA. Das and

Pru.ty (1972) record84 increased geralnatlon a. w.ll ••

he19l* of 13unte when seed.....re treated with GA. '1'be lea'

a\1lDber, fr••h weiCJht of .~. and roots were allto .foant

to be lacrea••l' cc.par" to control.

In onion, seea. t ....ted with DA aDd OA ....ulted

in better geC1ll1nation of ..... , nUllber of _in ~oot.,
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a.-ber of fr.sh and d&'7..,.1Vht of 1..... c_pared to .~

on a c~rc1al scale carl...ta•• aDd Adhlbr1, 1972).

'fh.,. r.cc..Dd.d pe...s.lag treatMat of on10D seeda wlth

GA 50 PPIll for s1x hour. alaee lt 1aer..sed the total yi.ld

of the crop. Mauya aDd Lal (1972) r.cord~ a rapld

1ncr.... ln oerainatlO1l of onion ..... when treated w1th

60 p~ MA, 20 &04 40 ppa ca alllS 20 p~ %M. Bow...r

40 PID GAr. was found to 91.. best resulte. Prakash.lS. Al.

(l918) obs.necl inhibltory .ffect of 1M at all eOllGefttn

t 10D8 Oil o.rII1nat iOft of ~t1lC. ..ea•.

affect of chell1oal. OIl ..ed qemiution wa. studled

1ft a Dumber of o~Dtal plant. li_ Shn:Mnt;!wrR &Mig_,

Ritpt1W. gbi.p.y aDd 9.&I lard1.1 pv.1qlwJJ.. by .aD1car (1980).

'lhe ••ea. of all the•• specl•• ware fou.nd to 9.rat..te two

days ••rller t'han cOIltrol. ewenl1 percent... of v......natl_

was acceleratec5 c5u.e to tr.at_at with CIA at ftrio. coa.a-

tration. viz. 40 ppa in clwy••ntbe_, 80 PPII ln dllMhue

aDc1 60 p~ ln ~al1lar.d1a appear. to iJapr0ge the oal:ll1.ltl_

aore t'han others. Debp.a a. &ch__n (1983) reported

h19be.t veraaination of 82.1 per c.nt 1n linMa (mID...

when ..... wen axPU_ to .~O4 for 15 ainute.. The "'1'
of days for q.rnainatiOll wa. ncluced to 37.' in treat__

wlth 8/'04 for 30 tUn\lt•• , followec1 by GAr. tne~Dt for

24 hours. 1.....t198t10118 w.r. UIXlertaken by .:rana anti Das

(1984) to .1ad oat tbe eff.~ of cbHlical treat__ OIl tbe
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qerll1natloD of annual ..... like Cogoptl. ,1RQ1i.M,

capt.....schab aDei aU. dE,."p41A. Treatment with

100 ppm IM produee4 h1peat Percentac;e of verainatlOil .f

conopeis ••ed. follow.a b7 GAl t~O~). In.".et

.ultan~ 100 ~ Pl'Gauce4 hl9_at per cent of gel1l1_tl08

al1ll! 1ft phl. NIl 100 Pr- was fOUD(! to be the be.t.

2.2..... ,tOE'••

Recent de.elol8eDt 1ft ,.. l,or8ge techniques ha.e

be_ led to a ... delwit'tioD of etorage eoDtU.tlO1l which

allow, the • ..a. of a .......1' of spacie. of CI'OP paM. to

be ,t_., for ._,. ,...rs. COIrtroll.. coadltioo8 can aln1a1se

the 1_8 In" .19CM1r aDd .~111t,. bat OIlDnot prevent it

GOI8pletely. !'he yarlou pe...aeters bown to in! I_nee the

10DAJlvlty of .e•• III ,ton,. are t_perature, light,

laOistu content and oxygen pS""SU" (OWen, 1956, aarton,

1961, J , 196' alii! aeiberts, 1912). .....r~. uper1aellt.

ha•• bean coaihaet.ed to d.ll...t. the parameterlS that affect

the 1onv••lty of ...... -rhe effeet of storave _terial,

storave teaPerature an4 h~dlty 00 seed viability ha.. bee.

defiDe~ qlMntltatlv.1,. 'by ..rlous yorkers for _t of the

crop ..ads.

belli (l950) ...qa.teCI ..sy aoees. of fr88 air

ana low rat. of lOIS of water frOil ..... 8S the two 00,.,1

t10ftS to pr"."8 seed viability dUring stoJ:8qe. S....
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of ..ny .peci•••tol'e4! \lD4u high t ..peratur. end hwaldity

loet viability -&7 rapidly CD.louche as. al., 19").

Ban:1~on (1910) c5....tl".t4ld tbat .tonve at low temPera

tur. an<! low h.-idlty in •••led container. prolonGed seed

viability. 'rhese tvo facton we" ebown to hay. ind.Pend.nt

effect and • collbiation of both law temperature aDd lDOistun

i8 reee-nende4 to _lntaill "lability durinq storage.

Willl_ aile! HaMOD (191.) reCOlllftltDd~ epeecl of

vera1nation an<' dry velCJht of nedliDCJs as a _ans of t.et1ng

the ••ed v190ar and V...lnetlon cepecity. Thu. ,,190ur testing'

1n .... stOftV. pro;ra_ .... ~1'14ec1 by h1al as a _alUl

of predict in; 1sI1ae1lt viab111ty 108....

aajpai aDel 'friftC!i (IS'1) succ••sfully stored mango

ston•• 11'1 charcoal duat wlth 10 Per c.nt r.lati". h_1dlty

for 10 c'ay. w1thout loaslnv the vlabl1ity. Arumugaa ana

She_vav.lu (1916) ab••"" that Co-l and Co-2 papaya

..... stored 11'1 peper beV., loat "iability after niDI ..ntbs.

'I'he gernaination _percenta•• reduc.! fr:ona 89 Per cent to

66 ner cent for Co-I aDd f..- .9 per cent to 67.1 per cent

for Co..2 after etorave. When ...a. wen stored ill open

container••arly 10118 of "labillty va. ob.erYed.

Barton (1941) r.poned that looe 1s the ideal

t_1;)8rature for storing of sour orange and rOUCJb lel80ft ••ed••
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.ajpei .. 11. (196)) t:en" the Yiabil1t:y of citrus .....

1i1Dder dlffennt ston.e ...ia Yls. c:bareoal powder, s..l"

polytMDlI bags, d.slccators ....r aael), keePiD9 1ft open jar

aDd leaYiDV in tbe fr,d.t:. it••lf. Maxt.a vera1natlon _.

recorded for seecta .tored In roc. t:_perature a ad at:

10 per cent r.letlY. h.-idlty followed by ."'s _tor" In

polythene ba.a. Significant fall in verm1Dat1on _s aleo

Ob....ed 1n se•• stored 1ft opeJ'1 air. Sloe an6 Pol.at (1969)

reported that when fn.hl,. .xtracted citrus ••.as were

stored ln aealed pol",... ba9s, re_iDeO in good conditiOft

for several IDODtha. She_sut a u. U"'6)cooauQted the

,eZ'lB1natioD studies in citrus seeds and observe<! 'that

Ylability of a.eels wae rathel:' low aDd .torag__ of seecls for

10119 durat Ion nsulted i8 loe8 of Yiabilit,.. Stored .....

which had DO gel'ldnatiGll .paelt'1 conttlineCl larger qua ntitl.

of ~.ftollc ccapounds to fr••h ••eds of the .... specl•••

Nobayen (1910) dlsccwend tblat: ....s extracted fn- trifoliat.

orange fruit requlred etora,. at 4.S·C for about 12 v...

before achievlDfJ the fa.tel:' rete and shortest tl_ .pan .f

germination. Viability of -..a. vas falrly h1Qh ...'bliDeJ

the store,. for over tbcee ,..r. without ..Cb 108. of Ylab111ty.

Che1a:aya rthy (19") reported loa. of viability of

corcllorus eeeds 4. to the accwaulat:loD of inhibitors, =ring

etoraCle. VltlN_91y the ..... turned t:o be DODYlable.
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8ha8\11t aDd Mukherj.. (1981) atudied ~he .ceuatlla~iOl'l of

91'OWth iDhU»itore ia nlatiOft to vlability of .toreel jute

.eeele. G.~natlOD percema.e of the .eeds stored in open

container (kept in cotton -9) 91'8due11y deer••ed aDd

wa. ail by tlw _at year. 'l'he gerainat ion ~rcema98 of

the seedl! stored at low tem?ereture (221;. 20 e lrept in air

tight glass jar) r.-ined MOre or le•• 1Iftchanged. Thus the

non-viabi11ty of the .e.as 'bed b4Mn .ttributed to the

increa.ed aCCWBUlation of 41fferent inhibitors in the ••-.'Ie

during etorage. '1'he viability of control ••ea. wall a180

found to be reduced gradually when they were ex?Osed to

allbient coDditioDS of teaperature a. MOi_ture.

aa_kriehftan al. al. (1970) conducted ...d viability

stutlies Oft ornamental plante like siftDia, CO.1808, .aillarcU.a,

taget.us, _riQold and thit.boala. fte Hecl. of ta9etu_ ....

C0811lO8 were fOUnd to b. short 11v84 and life span of the_

seeds did ncK exceed 21 .D&! 21 IIOntba resPect1...1y. But.

the setKl. of thit.honia, slDD1. an4 ••illaJ:d1a nt_iDee!

viable uneter fto~l cona1tioa8 of -toraV8 for a period of

28, JO aft4 31 IaOntha resPecti".ly. 'l"ewari elld Gupta (1981)

stored the sunflower 8ee4S in col~ rOOM and _eieat rooa

cOftditions for 8iCJht IDOntbs to coapare the retention of

viability under both conditions. It 'WIle fount! that C)erai_tioR

percentage of 8Jlb1ellt stored .eed. va_ 18.2 per cent aCJlli~
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88.8 per ceDt in aold..... !'he hypocGtyl l.ngth of the

se.as stored in cold r__e .lao h19her than tho•• stored

UDder allbieat eoDditioa.

II. Iootlu of cnattW.

allCJ8Deratlon tUCNgh C\lttiDlJs is the lIW)8t st_pleat

aDd eaey _thex' of piaat propa9atton. This is lee. _Pltnei".,

1101'. rapiCl alld aoes BOt nqaire speclal technique a. other

propagation ..aDl.

The proces. of root r .....ration In cuttlDC)8 of a

wide 1'.l1ge of ..sy aDd 41fftnlt to root plant sr-e1e8 ca. _

.ccelerated with the ""e of root p~ift9 subst.nces at

proper concentratioftS. • ....r, s."eral pia. epeci•• fall

to root ...n wlth treat..- of root prc.otlD9 eubatanae••

It has been .xPeI't by' .....r.l worker. that tbe .\'ICC".
1n p:r:oP8gcstlon of "1 difficult to root plant species

ar. pos.lbl. w1th a cGllblD114 .ffect of int.rmitteDt II1n ....

9rowth replatOl' tr.tMat. If. literature on thl. aspect

18 80 "ol~...s ana _I:'e the 1_ .8 been r.strict" to

the IKtre recent literetue Oil t crops 1n caenera 1 ana

pereani.l fn1ts ill particalu.

Rajall ell4 .... (1982) could obtain rootin; in _.18

cuttings. ft.,. treated tbe s.m.haEd wood cuttiacJe collect"
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froa the lD1c1dle portion of 1Iw190rated shoots of ..eClllng

tree. wlth IliA 0.024, 0.049, 0.074 allC1 0.098 II concentra

tions and plaMe<1 in hot bed. All the concentl"atioll8 of

IBA tr..t_at wu. effectl" aDd l"ootiD9 va_ not:iced Oil lhh

day it••lf. 'rna'-. with IRA 0.0735 It (15,000 p;:a)

produced the beat I"...lta with respect to IllIIKJer of root.

(8.45), root le~b (4.8 aa) ana root tMc'kn.e• ., (1.46 era)

.Dd percentage of rooti.. va_ 66.38.

In jackfl"\llt auce..sful rootlft9 (80 per cent) aDd

suni... l (18 per cent) of cuttlDg8 were reponed by Mukherj..

anc1 Chatterjee (1978). The 1...i90nte4 .hoots of jack weh

etiolated, rin;ed and after callus fOJ:IMtloa ba.e vaa dip,*,

for 25 - 30 eecond In 1M I,OOO~. Cbatterj.. and

Mukherj.. (1980) aq81n tried the l'OOtiIMJ of two cate90r1••

of j ackfrult cmtt1.,••1s. leafl..a and l.fy cutting. usl89

(XBA 5000 end 10,000 ~) aDd ....t cOJl4itiona. Unthate.

leafle•• and leafy cutti.,. fal1ed to root "hile a rootin;

of 90 and 60 percentave va. noticed for treatment with 1M

5,000 ane! 10,000 ppm reapectl..ely. ...lltoa A Al. (1982)

obaerved that 91 per cent ~..... fZ'U1t cuttlDgs root" v1tble

ten "ee1t8 wben they were treated with 1BA 2,100 ~ aad

kept ln quen hoUse UDCIer inteJ:'181ttent .1at 00.,1tions.

Ie qua... 9004 rootiDg was ob.erved for RAA 100 PP.II

('1'..otia and Pandey, 1961). Dh_ (1982) reported 100 Per cent
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l'ootiDCJ of CJU8v. c,*~1JMJ. when they were treated with

ethephon at 50 01' 100 ~ ,ollowe4 by DA at 3,000 P.-

eDd when kept uDder lI1.t eorKU.tiOlls at 27°c. Tr..by (1983)

treated tlw guaya cuttl..s witb lBA SOO, 2,500 a"

5,000 ppm for 1, I ani 11 II1nute. aDd placed UDder lnter

Rl1tt.nt aist wlth bottea .....t (27°C) for f:1x ...lee. Rooting

vas Ill1 1n control while it was b19he.~ (JO.5 per cent)

ln cutt1ft9s t.reated with 0-1,000 p,. IDA.

Shafrlr (1970) l'epoctec5 that 4Iipplnq the c\1ttinvs

of Wash1DcjJton Mv.l ...... in 1M solution (1000 or 2000 ~)

for 10 .econl. alpifica ntlJ' illcreased the number of l'Oot.

Per cutting., the proponiOlll of cutting. suitable for

trauplantlD9 ana 8VYlft1 rate .fter planting out in t.he

..la fleld. ".lr aDd &lnvh (1973) found that hardw004

cutting8 of sweetlt. when treated w1~h 2,000 aDd 4,000 ppa

1BA rootlng vas incre••ed to 81 per cent. In the ca.e of

lemon cutting. lBA failed to ~uee any effect.

In litchi Bha._1'!' aDlt Shl...hankar (1970) noticed

a h19h percentage of l'Ootiav with aore DWlber and length

of roots when treated wl~b IRA. 5000 PJ8 and kept wadel'

lntera1ttent atst. x..Jra aDd De. (1981) tried rootiaV in

lltchi euttiag8 taken 1n different dat_ between April to

October aDd DOted reotlDIiJ only in C\1~tiDg8 ta'ken 4urlag
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April anG S.pt"-r. .~t rootleg (32.8 per c.a~) ••

with cutt11l9. taken i • .-11 treated with ~ ),000 ppat.

Smat (1981) obta1aed better l"Ootiftg 1ft •••0840

when autt1ft98 wen treate4 with DA at 1.0 Per ceIK. A

h1gheet percenta'8 of &'OotiD, (757') va. obta lne(! wheD tb.,.

were planted 1. a.rat" ..,1_ .fter treatment.

_1 .. Al. (1971) stUdleet the effect of upto 8.000 ppa

IliA on rootlD9 hardvooa cft~llll9. of peach aDd 1000 PPia we.

found to pc'oduce ben r ••ulte. J)ow1 and carleon (1912)

reported 900cl root1ng v.a "al Cutt1ft98 of peach ••

treated with DA 1000 to 1,SOO PIft. Robitaille aftd Yu (1910)

reported b4rtter root1.. of peach luarc!v~ cutt11l9S UDder

Idet v.n baa. Of cutti..a were dlpped 1ft DA 801ut1_ for

10 eeeoDl!.. In peach _ll..t rooting waa obtai'" by

&nz and Yablowitz (1981) when cuttill9- ....1'. d1ppec! 1.

DA 0.1 per cent f. fl....coDd.. .PaaCJey aad U,.6byay (1981)

tr...ted tbe peach cutt1ag. with DA 2,000, 2,500. ),000 ana
5,000 PpIl. 'I'be .uttlag_ treattl'! wlth 2,000 aDt! 2,100 ppa

IBA wes reported to produc. si911111caatly ax1JMul ron111l9

While lIIIt. 2,000 PPI racod_ -xi- BurYl.al. III peach

lJaPJ:'09'e4 rootlag vas alao obtalD1t(! by Rycwaore an&!

Mqaft (1982) by treet1.. tblt c::att1l11s with 0.1 per cent DA.

In pl_ Chau._ aad Re6!y (197.) r.ported DA

1000 Pta to be tbe bellt with r ••pect to ~iD9 (25.7"').
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a'-r of prt-.:y roots, 1.agth aDd cU._t... of loDrJe.t

roots. DA alao prwed superior oy_r RAA 01' IBA ... BAA.

Patbak &. AJ... (1975) dlpped 0 .. " .... old _ture cuttift98

ofplWll ill ISA at ....1•• cODCentratlou reng1D9 frca

2,000 to 5,000 PIa. After tl"8C't..Dt half of the c,*tlngs

were pla~ 1A hot bin (210 C) aDd the rest 11'1 opea at.sphen.

It was found that Ia 2,000 ppa and 2,500 ~ recorCle4

_xi__ r~ ing. IU9her cODettDtriltions b.ODd this l!a1t

were fo\lDd to 'ba._ aa 1nlUbltOJ:Y .ff.ct. I1IIrt_nn (1982)

obtalned _~ root!... aDd sunl••1 of pllD cuttings at

IBA 4,000 ppa wben cuttlaga wer. _de frca the baae of the

ahoot, at 2,000 p~ for _ddl_ part aDd at 500 p~ for

shoot tip.

ID.4apple Dow! and carlaOD (1912) recorded b..t root!...

of 21.1 per cent when .eal cuttiq8 we" treated with IBA

2,000 lJ)PI. IliA 2,500 ~ was fOllDd to laC1QCe _xl_ n'CDber

of roots (Pathak.a. 1.1., 1911). aandbawaJaDd 5ito (1980)

reported a high root1.. Percenta". of 90 for 1tt1.! prupifoly

whea treated wlth DA 1,250 a" 2,SOOp~ wber... "'9, --26

and &.tar1ciDiJ delic!au fail" to root becaWle of 1U.cJh content

of p'owth iab1blton (uA.).

«fliS:t••lt and ..~_ U 911) obtain.. highest perceata••

of root!ag of pear ha~ outt!.._ whee dipped 11l DA

1,.00 ppa. Ibrah1Jl" Al. (1916) reported h1Vhe.t rootiD9
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percenta._ (4.) wbeD "'iDI. vue t ....tec1 vith DA

200 Pta dU1ftcJ hbnaq- .ad 'kept i8 VU••hou... Bahlool

and .....1. (1917) stetea tbat 1. pear the endOQenoua auill

1....1 In tbe cutilllg........X'Y low and .0 re.ponded w.ll

to IBA treat_at. Blg.at &"Ootlav ..... recor<!et' when t __

cutt bags wen tr_tld wlth IBA 1000 to 4000 ppa.

18 aUt prO~CJatiOll .tadi_ with hl_ cn,"" blue

berry, corille and stanley })l.. berrle., SUll ana Coon.

(1913) ob.erved enbanc.cs rootiD) when treated wlth %BA.

III ...rcberlY, euttlD98 tl'..t .. with IBA. at 100 mg/l ncorded

90 per cent rootiav (Mel'Qolite and Oerd.i1it., 1973).

_os aad Sola... (1983) reported -xi... rooting of lrwlu

peli. Yar••••rlM wben treated with 1a 1,500 Pta

aoapareil to cOlftrol where &"Ooti....... ail.

Ricotra aDS cappellini (1972) dipped cuttiftlJs of

Cliffer.at .arietie. of .pricot ill 2,000 and 4,000 PIa

leA aDd lcept 1ft peet OYer bftt_ heat for four montha. IIcMIt

of the niti.a... failed to root ana on!!, 22 of the 84

nl:1et1•• tested prod\lCNtd roots. Jawanda" al. (1980)

treated a~ cattinv. with I8A at concentratlona of 50,

100, 150 aDd 200 PJ;8 aDd they ob••nee! t'bat cutting. tnate4

with 1M-100 ppa produced higbeet per cent of rootiftQ.

Rooti.. we. fouac:l to be deer..... with 1ncrea.e 1n lu.

cODcent~t101l. beJ')114 100 pPII.
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".dl",.l .. &1. (1981) I'.ported _xl_ percelltage

of rooting with clDDallOft hacdw004 _ttiDeJa when the

cuttings were treateel with DA 2,500 p~. Rajan aDd Rao

(1982) stated tbat ••t coDdit1on i. hi9hly congenial f.

regeneration of root. 1ft Patcbo1ali berbee_us euttin;8.

axeellent rootiD9 of 100 per cent ._ achi..ed within 10th

cla,. lts,lf with the treet._ of gl'OtRh regulaton "i••

)fAA, %AA ant! I8A at 5,00', 1,000, 1,100 •• 2,000 ppa under

alat _Ddltion, •• agaiut 83.13 per cent In coatl:Ol.

lannelll u..t.1. (1983) stUdied the .ffect of C)&"OVth revulatora

anc!l other CODditiona on rootiDj of a_lwooc1 cuttings of

01i"'8. aootiD9 percenta.e Of 91, 45 and 7 were obtaiDlld

in untreat.d cuttings of "'6rletie. 'rantoio, Lecclno aad

Moralo1o under aa18t. RoM1Dg va. further inlprcwed by treatiDg

the cuttin.,_ with 9rowth 1:89\11ator••i8. Geraon (MA) I

aMsophon A (IBA) and Rhi8ophon B (aA). Generally rootlD9

va8 f01lnd to )). hloh uad.r ••t thaft 11'1 h.ated frEUMS. In

Pal.i. r'cd.a Battachuj•• ana eala1a:ishDa U 983) obtained

no r~iDtJ when treatiDJ with the qrowth sUbstanc. or

91rc1l1n; alODe va_ done, wh.......p"llcbtion of IDA at

10,000 PPIl In lanolin paat, to gird led IIOther shoots thne

"'eke prior to taking cutt ings and pre-planting treatment

of the•• CUttiD98 with 1a at 6,000 or 10.000 ppm r ••ulted

18 60-66 percentav. rootift9. In thi. ca., survival vas al••

foulld to be hiClh.
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1ft ad_all st1lC!7 eolkhlet~ by aoa. d. Al. (1970)

.-.-1"d¥OO5 cuttlDCJ. of 12 sPeCl•• aile! v.rl.tles of tne.,

abrube aDd cll..... w.n tre.ted wlth JUt.A a04 IBA 3,000 ~

aDd barCIwood cuttlags wlth 6~OOO PIB 884 pleftted Ulder

lntera1tt.at .i.t. '1'be,. obtal!*! a I'0OI:1119 percenta••

80-100 wlth _rked lDCl'eIlse 1Ia the number of roots 18 48

specl•• alii! varletl.. uslnv IU. a049 M.A. In 13 speci.s aD&1

"Varleti.s the abo•• cbealcals lDa"oed OIlly 10-10 per cent

root In;. DA va. found to be II08t .ffecti". than MA. Boa.

and MoDdal (1972) studied the .ffect of interaaitteat ust

on root for_tlon of 30 sPeCi.. of pee_nial oraa_atal

plants. '1'h. utr..ted euttlft\lll of shl'Ubs and climbers shovel

lD04.rat. to high percent_v. Of rootiDIJ while th08. frea

tr... ln JIIOst cas•• showed poor l'Oatlag. !freet_at with

DA we_ !CUM to .nhance rootlDg aDd vas effectl"e than .....

!'hey stated that the poor rootill9 with t.he tne. _y be

due to the pns.nce of lIIOre la,.r. of -.chanical tla.u.

especially of 8chlerencbfMa c.ll••

In _,. plant species (89. ~le, a.la, "eadfnit

etc.) rootill9 of CUttinv8 is v.ry law, and so~ if suce••alvl

the WI. of root: cuttings in the ~P8vatlon f 1.14 wl11 _

an alt__t. aPl*'..ch~ which caD .linal_te the need for

rootstoca and special sldll requlre4 for other ftCJetativ.

_tbod••
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Stout..,.J:' (19)7) ana SlUtll (1959) In apple

o..ned the capaclty of J:'oot euttlnvs to r.,eneret.

shoots. 'far••eako (lIM) I'.ported tbat proP8gatlO1l of

apple by root cutt1,,8 wo\\ld be en elt.rMt. approach,

81no. theY were ca,.ble of 91.11l9 out shoots. Roblnson ancl

schw.be (1977) studied the reg....rat1on of apple eultl••ra

fl'OII root euttlft9ll. 'l'hea. w.n ae•••t_ to • d.pth of

0.1 CIlIa before r.-wel anCI the eutt1...e w.... taken at a

length of 16 e:-a. They wer. 'kePt boriaoMally one centl-.ter

between the surface of ..rMiculet. a'" 'kept una.. cold

.tor.... He found tbat the root C\lttinIJe reg.nerat_ shoots

1n large a-e»1Ult.

IIwe.tlptioas wen carried out by HeDdl1cioglu

(1968) on the propagation of 1Japort.nt fruit sPeCl_ like

.~, pluas, _bal.b., apricot, eMrrl••, .our cherri.s,

peachee, trlfo11ate orang. aDd 011.. through root cuttings.

Root cuttill98 wer. taleen fJ:'CIII tre•• of 1••• than 4 years

014 and tn.. of 10-20 years olel and it vas obsened tbat

root. cuttlq8 fl'Ol'A yoaDljJ t ..... regenerated shoots fairly

"ell. The root cuttings of six clone. of PR\1I sa_,ie

ver. foWld to p&"oduee larg••.,UIlt of callus wbeD planted

.ft.r .tor8 98 at 5_80 C for four .oatha "ith tr.at_rat of

JaA. at 1.1 or 3.0 9/1 or DA. at 2.5 or 5.0 GIl for fi••

..contls (zaajd.k Ill. Al,., 1914). 8.t the cutt1ll9s faile«!

to 8,,"1.. inapite of PI'OC!ucing 1.... and shoots.
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Taylor arXl Murray (1981) 11fteCS the root segment. of black

berry cult1••r8 Ashton crOlla aDd their regeneration u__

Vla.s hou•• con&'itlon vas .tuilled. Reg.neration of root

cutt1ftfJs was high when they ....1'. l1fted dur1ng winter IIDntblt

and wben thicker root. vel'. -ea. The re9.neration we. DOt

found to be enhanced ):)y ch1l11OV or tr88t10; the cuttlnvs

w1th ldnetln or JAA aDlS ...n IAA 100 PPM 8Uppr•••.a tlw

product;ion of a"'entitious shoots. Bolt (1983) in his trial

on BartOD pecan, cut tbe root cuttings into 100, 150 or

200 _ in length with a _Il Ita.. l cU.a_ter of 10-15 _.

They were planted UDder 50 per cent shad. and irriC;oted

we.kly_ Aft.r one .,..r the rootift9 was observed to be 60,

80 aD! 100 per cent anc! the length of new ste. 150, 200 and

250 .. in 100, 150 aDO 200 _ root cutting. respecti••ly_

OUt of 150 root _ttl... of ,.1'1'9..1- CIODoJa.

which were of 5 .. len;th a. 0.5 _ die_tel' 64 cuttinv8

(4.) produee4 sprouts and I'OOt8 (swanay aDd Sundar.., 1963).

sayk do Al. (1982) propevateCS fpt.pti.ly A1JII.,

a ..sidaally important herbaceou8 pleat by root c_tll19.

ta.a 1a 110 • LyabiaoY (1986) at MaOVphlak tried to

de.elop an ...., tecbllique for the prol*)atloll of poplar.,

PoIR1US e,phE.,1., fOpul., ROl.OI" bRulu diDr.1'o11l

.nc! Populi' prap1.., which were of great ••e in Mrball
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laDd.capilt4 by root eu~tillliJ.. ,.... Cuttilt48 were plant"

in a\ltuan in ..rtic:a1 slit. a10119 11'1'198t84 furrows a"

9~ for tvo years. 'I'M BUGC.S. rate foaJ'ti! to vary fl'OlR

61 to 61 per cent in 2oP»1U '1'1IM aDd roUl.. 41"cs1f9111

aDd 75 per cent In other specl••

III. iJt9dj,M

Iihld4iDQ baa been r.ported to be succ•••ful ln snerel

horticUltural crops by ..riou. vorken.

2.5. HdhOO of bu4d1.

Baddiag in 80ale vas J:'.pone4 a. a i u:1y .s 1952 by

Singh. Se .el.cted aOllla •••1illg••y1n9 a girth of one

centt.eter for shi.ld bu4c'uav dar1DjJ early June. After

thr.......ka they were beaded beck aDd 90 per ceIK bud take

va. reco~~. 1lIaftt! (1919) COD4ueteti trials Oft shielel

btlcldln9 .a1r-V one to ODe a. ball year old aonle s.ecSlings

darlng second fortnight of aeptelDb_ and found tbat tbe

buds .Iter union re.ioed COIaPlet.ly dOJ:'I8Bnt u~o "anuary

and vrad_lly sbowed the .19•• of sproutift9 from the ••cone!

week of J'ebruary. The bud. v.... lOUIId to grow very

v1Qoroualy aDd they attainec! a lacIight 01 .- to 5- by the

next rain. At Baetl 'reaotla aDd Ast__ (1960) recorded

80 per cent 8UC••• fo.. patch b1l44illlll ln 80nle durll19

JUly. Sriyaatt1Y8 (1964) alii! 8·rl....t8ya (1965) al•• report"
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9'" eucc... for buddi.. in __la. .1.. to ....n __tbe

ole! aonla eee411Dga ....1'. b~_ through shi.W,patch a8l1

forket _thod vith bWl. takan f~ _tun ODe pteI' old

tVi", f&-CD .:J\lae to Sept....,.. JUDe bu4d1DjJ vas fOUlM! to

initiate early sprouts with _.~ auce••• followed by

thoe. done in Sept...,., A1IQ1lat and July. Gangwar 11 .11.

(1915) reca.mended (T 1 ba44iag for ".'1 and ca.mercial propa

CJation anc! also for the r.J....t10n of aOD18 treee.

Noti G. Al. (1976) tried two types 0' budding "is. ehield

and patch ..th()(ll In a number of s~ropicel and tropical

fruit plants inclUdiDg aoala and obsened that patch b8CIdiDCJ

resulted in 98.8 Per cent aue.a. in aonla .apecially dur1..

MIIy. Pandey am ITa... (1919) tnet! ~tch, chip anCl

IT' buddiD9 in aonla etarting 'S'OIR May to Oetober. On an

eYeraC)e 66.7, 47.8 and 40.6 per ceDt bud talee wee recodel
f I

fOl' patch, aMp and T budding r.8pectively 90 days .fter

buddiDCJ. Patch budding in JuDe (91.7 per cent talee) vas

the best followee' by May allld .naly (85 and 80 Per cent take

respecti..ly) • July aDd Auquat vaa OD par and October

proc!uoe4 worat result ....tah ..thOC1 vas alao fou~ to be

819111f1contl'1 auperior v1th re.PeCt to lelVlth of acion.

In Jacltfru1t T..otle A1 U. (1963) obtaiDed 100

per CeDt 8acc... for ~teh budtliDCJ ¥ben done in JuIW.

-dar .nd Yacta" (1910) tried "egatat i"e propegetion thro1alb
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budc11DIJ 1n Jackfruit aDd d1.ecwered that e.enth0U9h bat

tab we. there th.y failed to aproat.

Slnvh ana Slnvb (1914) nCGlDeade4 patch bWJding

for COIm'ercial proPll9atioa of _ngo during June. Duriag

JUly and Auguat forkat _thod of bucldlD9 wa. fOWld to

produce b_ter result. ill _11I0 Pandhi, 1955). Singh aact

Sri••at... (1962) adYoeetecS forket _th06 of bw16illrJ in

MftCJO durillCJ July when the percent..,. of .ucee.a .a

IDilx1Dn. (100 per cent). In a .t~ OIl Pl'0P89ation of _ago

by ahield ba4dinq, l'azeni (1911) reported 900d a.ceaa

wben nlDe aonth 014 8..11119. ¥ere ahield bw!lded during

a}Jl'1D9 wbeD the t ••perature ranved fro- 900 and l00Op.

J_911\6.r and Ali (1961) noticed -=are bWi take in aine aonth

old ....ling. of _avo IItoc'ka tlaD 1n tvo year old atocb.

Patcb _th06 of bucJdlng wee found to be .uperior than anr
otn.r aethod 1ft _nqo ....1" U.P. condition ('Ieotla aDd

Ma\1l"fll, 1970). Mot 1 u. u.. U 976) coneueted two type. of

ba4dinv vis. ahield and patch 1n -1lfJO at DlOnthly lntenels

fre. April to Augut with a v1" to atan.!ardis. the tyPe

of b1lddlng anet ....on of operation. .Altah bu4d1D9 was fou.lId

to be superior this n eh1eld bu4diDfjJ with a .uec... of

80 per cent an! June we the be8t ••asOft.

Tbe a\ICC" • of budd1nv in caatww had been tried

by ftrio\IB vo~kers fJ:Oll different parts of the CO\1Iltry.
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..ill (19.8) aDd De ~aria (196') Z'8COIIm4ID5ed patch

budding a. a .ucc...fal .89dat1.,. proPBCjatlon aethotl In

caahw. sa_4ar and Ya"" (19'0) trl.a baddl1l9 ill a • .uer

of frult plant. lncl\l4181 ••Mw aDd o):ltatlled a ....ry h19h

.~r of b\1l3 take (88). COIaPU'.s to •••er 9raftlDQ patah

bwtdlDg' was foua(l to b••uPerlor when 'on. Oft Obe .,ear old

root 8tock (JlhacJn1. A &1., 19'.). Palenl_,...,. an4

8aIIeed (1976) ob8.n_ .,..y .19oroua 9rowth aDC! -Jd_
8ur1t.,.1 of patch bulded ••htfw plant••

In c;ua•• , arl.a.t... (196Z) 8tre••ed tbe .uPerlorlty

of forket _th05 of bw!Idlll9 ew.r .hl.ld _tbod due to the

.190rou8 9rCJWth. Srl.a.t... (1963) repeated the exPerl_at

lncl..ia9 _tch _thOd la Q1Ul" and avetn foUlld that for'ket

aethad i8 the M.t owiatJ to bett.r CjJ~h performance .nd

fleld ••tablishment of budded plant. follow~ by pilltch

_th04. &h1eld bwY1D9 va. DOt ••u..... Superiorlty of

patch buc!dlft9 in gua.,a was found out by Mot1 .Il 11. (1976)

"heft doae during ..tUne. Studi•• conducted by Slaqh .at. Al.

(1978) .180 r ••••led tbat patch Inladln; wa. 8uperior CCBpared

to chlp-budd1Dg in qua.. aDd -xia- take ..... obtained "hen

done in August. Pandey d..I1. (1979) obtained 90 per cent:

8Uec••• for patch bw:1dlng in ..... wh•• on. year old

8eec!lings wen UBed a. I'OOtstoc:ka.
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2.6. If'", 0' 51.,.11.,....ciop 'boot

To et1Jaulate the tel'll1_1 aDd .xl11ary bud activity

defoliation of selon shoot. J)l:lor to d.taebraent frOll the

..ther tree i. .d.ocetecl.

Singh anc' Khan (1941) in their trials on bU4din; 1n

-1190, oI»talned gr_telt sueee•• when defollated burl WOOd

wen used. ..Tauberi aDd a111Gh (1970) reported 50 per cent

bud 8prout 1n _n90 wben b8Cll were activated two weeb before

bu&!lftIJ .s Igainst 40 aDd 30.75 per cent by actifttin9 one

week and withe_ defoll.tlon bdore budding resPecti"ely.

Incna.e4 Percentl.e of bad apaoouta were D~ec1 ln _D9o when

two we.ke prior ttefoliation treat_nt we. 9iven (T_otla

and Maurya, 1970).

In vu•• , Pandey G. 11. (1979) coultt obtain a

8uoce•• aa high I. 90 per cent when fre.h swollen bud. were

Uled for buadlD9 " .pinat the one week earlier defoliatel

one' (68.3 per cent).

The principle adyantage of layeriDV i8 the auoc:e••

wlth which plant. cen be rooted by thls -.thod. Many clonea

which will not: I'oot ...11y by cuttings cen be proP8.ated by

layeriDjJ eaabling the plaat to be ...tobli.bet! on its OWD root••
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Applyia; root prOlDOtill9 .O.~aJleea such a8 Indole butyric

acid ~urln; layeriD9 1••_ tt.es beneficlal a. it i.

with cu~t1acJ. althotafh the _thod of application _y b •

• 0000000t dill.nllt (ChiD; .. &1.. 1956, Slngh, 1953.*,

'1i.it••, 1953). Applyiav the _teri.l to Girdling cut•••

a pcnrder in lanolin or •• a solution 18 50 per cent .lcohol

caD " utilised.

SaM preliJa1nary atW5i•• were col'M3uGted wlth succe••

of .ir la.,.ring Oft aoala t ...a ity tr.otia .na Srl"..ta..

(1959) and Srift.t.... (1960).

DA 10,000 PtB wbeD applied in lanolin paste produced

100 per cent .uac... in 10"'1'1119 and 91.66 per «:em: fi.ld

••t.bli.~nt of layer. ln Jack (Mukherjee ant'! Chatterj••,

1978). Linqarappen (1982) atat~ that pretreatments like

etiolation and glrdllng tOfJether with the qrowth nvulato...

tr••t.-nt llke lBA + MA caueed .ucc...ful rootill9 ln Jack

fruit all' laye...s. Al.o ,be Dumber of roots/layer., the

leavth and weight of roots aad 81L1'Y1val of the 1.,.1'. in the

field " ..... also f01JDd to be gr.ter.

In maDgo Slngh (1954) ol»taiDed better result. with

1l1.AA. 100 PC cent rootinG aDd ......1".1 _. observed by

Sri•••ta•• (1960) when 10,000 ,.. JIM. ._ applied to the

air lay_a. w.yering _. found to be qood for the clonal
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propa9a~iOll of -1190 1'OOt.~OCb CMlIJcMrjee. 1963).

A II1xtun of DA, %BA. la, .Itd M.A each a~ 0.25 per cem

or 0.5 per cent wheft applied 1ft lanolin paete produced

90CM!1 roots in -avo air 1.,.1'. (Rao &. 1.1.. 1961). Sen and

Bo.e (1967) fowKl the eUPeriority of 1M on rooting of

_"0 air la,.rs. Simlerly ChhonJar aDC! Singh (l~72)

reported the .ffectiven••• of IBA particularly at • higher

concentratiOft of 5.000 ppm ewer IIAA 1n the rootiq of

alr layers in -a90. Clatterje. (1982) applied IBA or ltAA

each at 5.000 and 10,000 p.,. in laaolia paste to the -DIO

all' layers ane! the beet rootl111g (75 per cent) and pla_

Buryi..l (55 per cent) _. obtail*! with IBA at 10.000 poa.

Rao and B118.an (1957) reported 1:»etter J:'OOting of

cae~ air layers e!lIr1ft9 .Juae and July when growth regulating

subet.nce. lUre a.radix. A w_ applied a. avainat no rooting

in control. Chhon1ca1' and 8in;h (1967) condue:tec! eXPer1..at

to f1n4 out the effect of _owth requlators like DA ana 1M.

in lanolin peete at ..r1'1.. COIl_Dtrat1C1'l8 on air layere 1n

aa.hew. Mean _\abel' of rOote produced by layers .as found

to be high 1n lIlA c....re4 to control and IM.. A positi.e

relation was notiaed between the concentrations of 18A ani

nw.ber of roots prOduced. Acbary'a and Dash (1972) repOrted

that IBA at 3,000 Pl3B prochacad 84.6 per cent 8uaa... a_Par"

to cOfttrol wMre the sucae•• waa .'.2 Per cent aDd. the lonve.t
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root. In aa.hew air 18,...... Ifria1a coDdut*ed at the

Cash.. a•••arch Statioa, J:ottar.~ .bowed that the

application of IAA at 250 ppa In lanolin Peat. to the

laY.l"inv twigs In....ed th.perc:enta.. of rootill9 aid

subsequent sPI"outiD9 01 layer. aft.r ••paration.

In .apota 72 per _at rootill9 ve_ noticed for

treat_nt with DA + JIAA at 1000 PI8 a. a..inst no rooting

In control (Singh. Al., 19'2). Sullad_th aaa Kulot91

(1969) t&"led yamag _ ••ntrationa of MA, IBA, IN\. and

IBA+lIA.A OIl root iDCJ 01 ..pota a 11" 1aye&"5. I1AA. at all

CODCentrat1oDII w..... 10lUld to be toxlc while DA and

UA ... 11M lDduced _I"1i.r .1Id better l"OOtift9. reI" the

cc.bilUltlon treat.._ 1M + 11M 10,000 ~ vas 10'" to ...

the b..t which Pl'od\laed _tter root 8yst•• with lar9.r

nUllber of lat.rals aDd tertiary roots aDd when .... iD41

vidually lBA 10,000 ~ ,._ the beat.

In 91111Y6 Yare Lac__ 49, BhujDal (1972) attained

86.6 per cent. root!Dg a" 76.6 per cent of fi.ld aurvi.al

by the _. of 1M at 1,000 ~.
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"'he pre... 1__t1..~101U1 we... OIlr&"i84 fMIi:

in the Depart__ of '-1eIY aDd J'lor1aul~U'., Coll...

of IIOI:ticulture chu:l89 191M-II with the _jectl" of

.tanaard1s1ag ~be pro,.••t1OD techDiques 1ft rlllJ.JAatbgl

_J.1s L1an.

"'he et.,y couleted 01 two a.peet••

(1) Seed pnpept10a

(1i) Vevetatl.. pc'o,..atl_ l1ke .hoot cutting.,

root c:N~~iDl.' ba&SlD1 aDd layer1av.

saPt. 1...", .....t1..

Ifhe .x,.&"1IIeat ... .... propa.atlOD va. 081'&"1" .at

to ••tabli.h suitable -,hoe. to lac..... the ••rat_t101l

.f .to••/ ..... , ....i ••1 of ••edling_ aDd theu .......

• rGWth.

'1'be eff.at of cll.lcel t ....lMata aD4 ....t .. the

9.rJd..~iOll .f .t_ DC! .~&".ate4 • ..a., SU'Yi.,al of

8..s1i"'8 .Dd tbeu _ 9rowt1l wa. studied dulD;

the~ ....ODS via••'-1' c.ebdary 19. to "'y 1985)

and relay _80n (3Uae 19. to .........&", 1981).
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MlWb.r of ....,./et_. unti.r each t ....at.._ vae

20 and the d.s1gn of tbe aper1__ ..... caD.

ft. IIeth04 "opt_ vas •• d••cribed by Sre.laaIar

aDd Anylnc1a'Ql'aan, 19.. h111' rlpe frults were collect..,

aDd t.hey were left In the •• Oft • floor for two to three

<3a1'8 t.ill the fruit. dr1ed up eoaplet.1y and spllt oPen to

1'.1.... tbe ••••• withia the .tones. The.e seep wen

collected aDll! ._jecte4 to diff.r.at cheaicel tnat__••

Ifbe c l tn.~•• consisted of the follOW1D9.

GA - 250 ppa, 100 ppa, 1000 pra

V1t C - 1" , ,
,

•..
Pot•••i_ n1trat. (goJ) - U', a, -
InC!ol. acetlc ae14 (DA) - 210 p~, 500 p~, 1000 PIa

Control

'1'_ details of the 1I1.t. eha"r used for the .tudy

ar. 91..n 1ft the figure 1. lUetiag va. dOfte at oae hou

lnterYel for t.hree unut•• , f .... 8 A.II. to 1 P.II. .".ry day.
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).1 (4) Ob.9n,t1oal

Th. tr.at.d /.toa•• were sown in POt- contalal1l9

pottlD9 mlxtur. (&aNI ila cowdwag in the ratl0 2,1,1)

and w.r. kept 1IIKJ_ both lI1.t aDCl open conditlons. They we"

ob8erved for percent'..,e of "'8...1n.tion .nc! surYiyal of

8.ealinQlJ •

One l'IOnth .fter ••l'I81aation tbe ••.,111'1915 vere taken

out of the 1II18t cbaJlber and their Growth characters lib

helGht, 9irtb and number of 1••" •• prOduced were obs.rved.

The clill8tolOV1cal obaervatlona like temPerature

and hwaidlty w.re recorded both 1IIlC'.r open aDd Rd.at coDdltiona

for the tNlriod of study.

This exper1Jaeat •• d_ to •••••s the retention

of "iability of ••eels \1Dd.r diff.rent storage _tbOd. in two

conc!itiona "ia. r..ow t_perature (.OC.M .OJ' R.B) .nd rOOII

t ..oerature (20-)30 C .t 9. a .8) •

The storaC)e _thoc1. consi.tee! of (a) cloth bag

(b) polytlwDe be9 (c) in open container.

'l'o flDCl out the initi.l "i.bility of the ..... the

.e•• were .owa iallld1at.ly after extraction anller .st



condition. 'theft at ODe IIOIlth iaterYa1 20 .eeds were t.'trswn

from each container aDd " .. sown \Ulder the ._ conditi_.

IIU11ber of seed. genlnate4 were recorded to calculate

the Qeralnation percentage and this was te1ten as a _asure

of viability.

bpt.II. lKopaqatl9D thrCNClh ,wt A" root cut;\illl.

Rtc*ing effleieney of shoot cuttings and the regenera

tion capeclty of both root C\lttinga and intact root. were

incl\l~ed in tbe study. 'lb. trial on shoot and root cuttings

were Clone fram J1Ily 1984 to October 1984 and on intact root.

fr:oa January 1985 to 80ft81ber 1985.

3.1. IUect of qrqwth nqplet., OR root1• of I.gt _tl••

'l'he followinq Growth hplators at conceRtration.

SPeCified oe1ov were tried for root.lng of Cftt1DQ8.

IBA - 250 .J 500 , 1000 ..J 1500 and 2000 p~

BAA - 250 ) 500 'J 1000 ., 1500 . ana 2000 ppa

IBA+JaA - 250 .~ 500 ') 1000
~

1500 and 2000 ppII

__r of cuttiD98 under each treatJDellt was 100 aDd

the 4esign of _peri_nt vas <:RD.
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Vnlfora ahoota of J _ thickne•• wen collected

f .... tre....iaKaiDed .~ t'be Iutructio-.l ra.,., Manmtthy.

cutt1llgs of abo.t 15 _ 141ft9tb wer. pre.-nd and "ere

bundled to flfty e.ch f. 9JL"OWth re9U18tor tre.t..._.

3.1.2. 19paOtloa of .."'_ UDlat...

A stock solutioD of 2000 Pia of JIAA and IBA " ....

separately pr.parec! after cU.••olv1ft9 tb. 9Eovth r4l9\118tor.

In II1nim18 quantity of alOO1\ol aDlt "e'" dl1.ed with

distilled water to appropriate co...atratlou. 80 flOCtC\l

latlon •• oDs.n_ in tbe Pl'eparatlao of stock solution

or durlDg dilutioa.

,.he basal elida (5 ea) of the ~tiDgs "ere dlppec1

in tbe prepared growth requ1ator solution for thne a.c~.

in the ca•• of high.r CODOeatratiou i... 1000 P18 .DIII

abOYe a'" 12 br8 11l the .... of otber low.r concentrations.

n. C\1tt1ng. eo tnatea "en planted wader three

coDd1tiona __17 in Dur.ery beeS. uDder partial slade,

pote (fill-, with pottiB9 l81xture ln the rat10 ••Dd.soil.

cwdUAQ - 2.1.1) an&! UDder .1.t la •••t challber.
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3.1.4 (.) m_r.ti• ., ....a WI

aua.ry bed. of 1 • xl" al.. we... pr.,.red .1Id

8c IX' W. 8pr..d ...D1y ••r th... ~.. -rile cuttl...... w....

plaDt..s .t • apeciatl of 10 _ x 10 ...

:I .1.5 (b). .at 0RK,ttop

Hiatlag .a dOD••t 0.. hour lnt.....1 for thr.

alft••• fl'GlB 8 A.M. to ., P.M. ".1:7 day.

lfhe c:at11198 were ClIN."*, for aPl"outlDIJ (4•.11y).

10 CDtt.ID9& we... 1''''''' fl'Ola each t.reat_at .t 10 dan
lnt.",l for •••naS101l .. l'oot1,._ r of shoot8'

autt1acJe, ext.uloft of .c1oa .~8 .ad r of le••••,

8P!'OUte4 cutSla98 wen .1a. ncoded .t 10 8lPa late....1.

Since ••11 J)I'Gd-c. _.Wa I.e- 1'OOt8, ...s~111t:f

of propa9.t.lOD t __gh not ..atl"8 we... alao tl'l" with

the _.. coacentl'.tlaaa of pewth 1atOI' tr..t_Dt .a

d.8c:..lbed ....11... 101' sluNK cuttl .
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'1'h. root c\lttiave wen collected fJ:'C* the full

vrown trees fl'OJl ValaJdra-.u forest ar.. in '1'ricbur district

frona fiye tr.... Root. of about 2 to S CII in th1clm•••

were select... The distal aaa proxiJaal eftCle "ere -.rke4

an<! brouqht to the COllege of Horticulture, Vellanikkan

on the aa.. day of collection. Cuttift98 of 15 CIa 1ft len9th

were prepere4 for varlous treatmenta.

1.2.2. pr.paca'1. of the &M14 aM plaPt.ipa

The nuraery be4a of 1 M x 1 M si_ were prepared

a,", the cutting_ weI'. pl.nted at 20 CIt .pan in a slight

slantin; position with proxi.l eDd facina upwar4.

'!'he trial vas cODduated to 8...i_ whether sucker

production can be accelerated by inJurlJl9 intact roots.

'lYe full Qrown trees wen .electe<' for this

experi_nt. The 8011 .t the root revlon _6 reJllOY~ so

•• to exPO.e tbe roots without causing 4aJDage. In each tn_

the expoaee root. were cat890rlHd i1'lto four 9Z'oupe baaed

Oft the root thlc1trle.s nas-ly J ., 5 ca, 7 CIa and 10 GIB.
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Each vl'OUp consi.~e4 of 10 s-oot.. '1'he roots were injured

by r..-.il19 a 'V' shaped portion frca tbe top "h of the

root and roots were c~rtM1 wi~h eol1.

'1'be ob.enations coneillted of the n\Dber of roote

sprouted and their fJrowtb cnarac*ers like beiVbt, 9 i rtb aDC1

number of lea"e.. '1'he8e 9rowtb pera"~er8 were recorded one

IIOnth .fter sprout iag .pto 45 day••

'1'be r~e were iDjured 15 CIB apan on both sid••

of the suckers al'lCl .ft. 15 days they vere .eOllreted and

planted in pot.. '1'be obeervatiOll on .urvi.... l was recorded

tvo aoatha after transpleRi".

axpt. III 1»441.

3.1. .".. of ,he "",bod of buM1111 and ••foli.tion of
lAton 'Mot

The eXPeri_at v.s col'ldueted duriDC;l 1985 to find

out the effect of two aetbod. of buddiDC) ....ly patch aDd
I )
'1' buddlDg and precuriag of eaion shoot. on ~he final suce....

'1'be~ecuriD9 consisted of the follow1ng three types of

defoliation of scion shoot••

1. Mo defollation (control).

2. 3 day. after defoliation.

3. , 'ey8 after defoliatiOD.
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'tweat:y ....llll9. vere buM" uil_ each of the

thr.. d.follatlon tr"~M. in both tbe ..thode. D.slgn

of the .xperitlent was CRD.

:1.2. ~.tt4lillI' for Ed't.'

'l'be s••4l1DQ8 vel'. _a. aY.l1able from Chamba_d

colony are. ln Ichtkky 41stl'ict:. Ifhey vere releeCJ fro- tbe

.eed8 collected fcoa a slnol...l.e:ted par.nt (Challlbabd

la~.) aDd weI" of 9 _tb old and rais.d ln polybeg,.

!'he,. seedlings vel'. brovqht to the ColleQ' of Bort.lcultur.,

't'.llani1ckara and tbey WIn "potted In mud pot. in a medi..

consisting of J'YII, soil alllll .all4 ln tbe rat:io 2.1.1 aDd Veft

kept in Partial sbad.. lIheD they lftIr. one y••r old, hell lthy

and vigorous ••edllngs (Plat. I) v.r•••lected and utl11s"

for bv.c1dlDQ.

3.]. ,.lection aoO RC.Dlr.\lon of sclon .boqt,

'rhe but! wood, V,I" .elect.d froa II slDG1. tr••

growing ln tba Coll.V. oreban. The sel.cted bud 'WOods were

d.follatetl six days aDC!l thr.. days prior to buddlag • .,

labelled properly. III , .... ca•• Of DO defoll8tion tlw 1..'

bladee wert l'llaOYed on t1le ••_ day of buddlra;. 'rhe••

three types of aclon shocfts we severed Ire- the moth.r

tr•• on the _. day of buddl .





Plate I
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3.4. Ipddipg oPJn,iOJl

Two methods of b....1Dg patch alXl c'J.'} were done on the

8am. day (3.6.85).

3.4 (a) • CI I b1l4d1Dq

A Yerticel ..t .... a.1 _ va. _de al>proxi_tely

2 CIIl ahoYe the collar ...,i_ of the 8tock first and then •

horizontal cut thl'oUllh the _ ..It .boat 1/3r4 the distance

aroUDd t:be stock. 'J.'he two flaPil of the bark was openeCt

with the belp of a 1cD1fe. ne bllds w.... then r.1BOYed fl'OlB

the bud WOOd and wa. iuerted 1ty puahi_ it downward UDder

the flaPli of the buk ... lMId 1IIliOft wa. tied with polytheDe.

A patch of bark ....s re.,.ea froa the stock am in

the n. _au. patch CODtaininq the bud was relllOved froJa

the bue! woOd. It was lns.rted OD the stock and t be unioD

was wraPPe4 tightly with pol~be_.

3.1 • ..".' can Of bUOllRa'

When the union was ensuree as indlceted by the

buratil1Q of the buds, the t.op portion of the root.toc'ka

were clipped off in two atageE as aescribed by Sriva.tava

(1963) via. clipping of the top ODe-third portion two v••lea
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after bw.1cIiag eDd re8t t:wo-tblrc! portiOll thr.e weeKs after

the firat cut lea"ll19 ) - I _ aboYe the bud. 5ucbr.

fr~ the rootetoc:ke vere 1"...... as and when they .poe.red.

weealnq and plant protectlOft _.une were carried. out at

rec;rolar lDt.~als •

3.6. SlR.ery,tloQl

'1'be b"d~ plants vere _aaioea daily for the

eprouting of the buds and the flnal euec••s was ••se.aed

eft.r 40 days of budding. The followiag 9J:'O'Rb para_tere

were recorded at 20 days int:enal stt:,rtillCJ fraa ODe IIODth

efter bu4diD;jJ.

1. axtens ion of ac:d.oa .boott.
2. Girth .f the rootstock aid aclon c'asur_ 1 em below

and 1 eft aboVe the jolat re.pectl"ely).

3. th_ber of leeve. on t be scion shoot.

Bxpt. IV. Ak laBelDA

3.1. ICf. of pr5D!$h , .."'ton AD rOot!M

'or the experl__• 1ft all" layering one y.ar old

shoots weN .electet" fro- fi"e tn•• available in the

college orchard. Th... tn•• wen five year 01.. Ifhe 8clon

sbo~s 80 .elect" were brown in colour anet about I era

in thic'kae.s. The layerlft<J was done ill J1Ule, \JUly and
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AUQU.~ .~ "1I~hly i ••rRl. duing f1r:8~ week of ev.ry

month 1n ~ba y.... 1984.

'1'he following powth r:_la~or:. w....e app11ed in

lanolin pa8~. a~ CODcentra~ioft6 a. spec1fied belov.

DA - ZIO, 500, 1000, 1500, 2000 p~

NAtA • 250, 100, 1000, 1500, 2000 PJ;a

BAA • ISA 250, 500, 1000, 1500, 2000 ppa

Control

3.1. 1. freparat i9. of q&:owtb &:19»18'.' in laDoll. .,t.

'1'0 prepa.... the ahoYe gpeeif1.., c:oncentro~10DSI

8.para~.ly veighed quantity of growth requla~or. weft

d1eaolYed in 2 ~ of alcobol aDd vee. tbrouqhly mixed with

requlred ..ount of lanolin paat••

Ifwentyfi.e shoota v.......lected UDder each tr.a~'"

and tbe d.sign .f the eXPeri__ vas CJU).

3.1.2. IdlDripg ODtD,128

A strlp of bark about 2.5 CBl w14e 'W8S relDOYed fro

around the ate. at a posit1on of about 21 em frca the tip

• n4 of t he shoot; ..

Ifhe lanolin pa.~. -s..d wlth appropC'1ate coneen

trat lons of fJrowt:h regulatoc8 were applied to ~be expOsed
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wound. MolatelWKl .1'8-."- ... wa placed aroUDd t_

at•• to encloae the cut .uf.ce and a piece of polytheDe

fila was wrappe4 al'OUDd •••• to co.er the aphaqaaa ....

and the two eD4B were tied firlll,. with twine.

3.1.3. gbterya,&oDl

ri•• alr layer8 were detacbed flOlB the IDOther tree.

at 15 de,.. lntenala for ob.enatlon.a on callus for-tion

and rootino.

The aboYe experi..nt lDdicated that callu8 f~tlon

va. confin'" to the treat_nte with the 9rowth regulator

1M d.rin9 tbe .oath of July. rutber trial. wen therefOre

reBt.r1cte4 to treat11M) of the shoots wlt.h IBA ac1cJill9 hiqher

COftcentrat.iOl'l8 ..treat..Dts.

ne experlaant vas earried O\tt. on fl•• ,.ar old

planta at coll..,. ora'bar4. The shoots were of one 'feer 014

and brown ln colour. ro-.rty shoot. wen .elected ln each

treat_nt vith "1:'11119 coftCefttratloDS of DAr. a. giftn below.

IBA - 210, 500, 1000, 2000, 3000, 4000 aDd 5000 ~.

The obaenatioM on call.. fOrllllt1on • ., rootl., we.
obserYed at f.taightly lnterral. by r.lI09iDq fiy. shoot. f~

••ch tr.at_at .t. • t .....



I&,ti.ti.l analy.!,

'I'he data relating to the dlfferent ,.neets of .eed

propagation and .eget.tiYe~opa9atlonwe~e statistically

analysed by uiDQ tbe followiDtJ techniques as described by

Panee and Sukbat_ I (197~

Tbe differences a..nq treat_nts witb regard to tbe

qualltati". character. sucb as .ee(! verainatlon, .eedlin9

suniyal, ,ucker productlon fcaa roots, .prouting am flnal

surY!yal 1n buetdil1Q were te.t.. for 81pificance using

cbi-llqUAr. te8t. Wbe~er the IMIIItber of treat_nt, weI".

IDOr. tban two.

Chi-square wa. calc::u.lateCS ••

1-----
where X2

- chi-.q....

• ls the nWlber of succ••••• 'GIlder eacb tnatment.

• 1 ls the ft-.ber Of faiUure. uad.r each treatment.

III 1s the nu.Der of .uce..... for .11 tbe treatm.nte

taken tCMjetr.r

a 2 1. tbe ft~r of failur•• for all the treatments

takea together
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Whe."er there wen _1,. two treat_nt.,

chl-....n vas calculated ••

2 </.d-be/-a/2)a.
X· --------

(a+b) (0+41) (.+0) (b+c1)

where a and car. t.he IlU8lber of succes••!' un4er .aeh treatJBellt.

bend «1 are the auaber of ,ailiurea UDdel" each treet~.

aDC ••••b+c:+d

The differences allOft9 t.he t ....taeats with ftsPeat

to quantitatiYe cb8r,,~cte....i •• be19ht, girth an4 alaBb.. of

1...... observed a. vell •• the growth of the.e character.

were t.e.ted for 8ipi.fieenae .. i ••nalysis of yo.riance.

The linear qrowth Ate of •Y' f or each plant ....

obtained by using the fo.-la,

b •

£..2 _ (£ x) (Eo xiI\)

where 'b • Linear growth rate of ,..

.. • T .... expressed ift da,..

11 • TotCii 1 aUllber of obaerYation••

lifo fiD! out the correlation coefficient (,) betwe. ti_

and seedling growth. sucker growth or 8cion extensioll for



r •

The expe~~ value for each CMl'ccter .e obtained bY'

us lag the foraula

., .. +-
where

y • character for wh1ch _.Pected value 1s obtained.

b • lineal' ,rowth I'.~e

··i-bi
f • -.on .f .,

i • _aft of •



==================~~
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'11le re.ult. of 'M 1We'•••tUdie. Oft atenaani-

••tloa of PC'O ti_ ,ec:ha1qta•• 1a Dllle-.' _Jet.
LiaD. an eated "'-.lad....

leA'" ......,iM

'.1. Mf•• ttl «).'-11 '11 ••,

ft. r ..ult, of tbe exper1lleDt con&Stlc:ted to 'lid

out tbe .ffect of c~oel treat_at and Il1st on ....

v• ....s.natlOD, suniv.l of ••.,111'198 .Dd tbell." 9ftJWtb

b•••1..... ere .'_ui... bel_.

,.. .t..... 1......... i •• of the tr_t..nt. fall"

to veral..t. aDd the pem.-v- of 9entl_t1011 of t_
extracted ..... dtlrllll both t!le _10M an pn••nted 1.

-r.ble 1.

Du:i 1' tben va. ftO .lqnlficallt dlffen_

allODg the lca1. OIl leed ..ad_tlea UDd... atn.
Row..e.. , CIA 210 ppa iDdaced _x~ ....1 nat10ft (lelt.).

Oft the ot~ head the tr..t_~. (llff.red 11plfiOBatly

ander open. WbloUZ'•• 1 oer cent. lnd\lGed _x1la1a .el1aiMtlOil

(JO,U eDIt It val OIl par with GA 250 ppa (2~), GA 500 ppa

(2O't), GA 1000 PPII (15"), Ylt C 1 Per oent: (l0,,,, Vlt C



-rabl. 1. iCffect of ~lcal. .ad ....t OIl oenlnat1·Qft of ••\IIMI.

t· t I . - .'..
a_I" ..1117

'l'r••tIltltDt.
_.

••t ~) Open ~) lUst: 0') OPen. ~)

• , 1

Of.. 250 ~~ 80 25 10 60

500 P.- IS 20 60 4S

1000 ~ 40 15 5S 40

Vit C 1. 10 10 20 10.. 40 I )0 10

5" 40 10 40 0

Ifb1ou_ Sx. SO )0 30 10

2" 40 an 30 10

,- 60 0 .0 30

KtfIO) 1" 40 0 30 0

a 40 5 JO 10

'" 60 15 20 S

IN" 250 ~ 60 0 .5 10

500 p~ 60 10 40 20

1000 P1B 50 • ao 0

CoatJ:'ol 40 0 20 5

•• SlgDttioa M at 1 per cent. 1•••1 of Pl"obabl11tr
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5 per ceat UOJ'). Wo_ 2 pe... cent (2<*). DOJ 5 per cent

(1S,.) aDd IN. 500 ~ (1CI'). 'l:reet..llt. wlth 'lbiOQr..

5 Per cent, JCRO
J

1 per: cent and :IAA 2S0ppa •• tbat of

centr:ol failed to ind"" ••l1a1natloa.

nul., "ainy ••••Oll unCi." both tb. conditlOils .1••

alet end opea the eheJa1cal 'treat_ate _1'. ,oUlld to c.'tiff....

11qD1f loaat ly. CIA 250 ~ PI"OducecJ tbe _aiataD 9.J:II1aati_

(7. and 'OJ' .....P8Gtl.ely) followed b., QA 100 PPII (IOJ' a'"

45" " ••oeetl••1.,) and GA 1000 ~ (I", aDd ......specti..ly).

'!'her. •• eo .1pi,lea. 41'f........ betweell the.. t.....

1...1. of GA.

'I'he rea.1t8 of the pooled a.l1'818 of tM "t. to

,1nit O\lt the .ff.ct of cbe.ic.l t .....t._ fo... both tbe

••••one an ......Dt., In 'fable 1 Ca). Du1Dg _••1... tben

ve_ DO .1piflcaDt dlff.rence between the tr..t._.I.

HoweY.r. _as- ••r_natlon vae noted witb _ 210 ....

(52.S,l) follow-' by t'blou•• 1 per c.at (••) aDd 1-..
qe21dMtlon wal 1ft DOJ 2 per cent U7••). Dul1l9 nla"

s•••Oft the treat differed 8i,a1f1eaat1" a" tbe .as-

percent_q_ of ger tloD va. aot., fOIl .... 250 pta (I"U

followed by QA 500 ~ (IZ.51U aDd GA 1000 ~ (47.",).

'fhe low••t 98ral...tion w•• note«! with 1M 1000 ppa UOJU

followed lay co,*&'Ol (12••) aDd -I I ,.... _at (12••).
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13

GAo aso ppa S~.5 ".0
500 PS* 31.5 5.1.5

1000 PIlI 21.5 .'.5

Ylt c 11' 30.0 I!, .0

a a2.5 .12.5

s. 21.0 2!.O

TblOUl"" 1" 40.0 15.0

a 10.0 20.0

'" 10.0 JO.O

QO. • 10.0 15.0.. 11.5 20.0

5~ )7.5 12.5

250 p~ 10.0 37.5

500 ~ 1$.0 JO.O

1000 9 ... %1.5 10.0

Contl'Ol ao.o 12.. 5

-- ••
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n ...~. pee..." lD -r.ble 1 (b) clearly

indicete4 tbe __fiehl .'f.ct of .at Oft .e. verainatiora.

Dur1D9 both the ...... 1d8t 81tJ.lf1cantly 1Den••e<! the

c,en1natloa of ..ed. COIIPIlred to open c:onc!ltlon. Under met

condition the 9.I1I1_t108 perceatage vas ~9.'9 ~UI'ing

_""1' aDC! 15.1. dUI'1av ...lfty ....Oft. Wh11e under open

c0lK11tion it ._ GIlly 10.1. Del' oent and 11.19 per cent

r.apectlv.ly.

a••ult of tbe peole4 ...1J'81. of tM clata Pl"eeented

1n "abl. 1 (c) .bOwed DO a1901'1cant c111'.reJlC8 between the

two •••sou on "era1natloa 01 ......

!'lle ••1:181.tlO1'l per...... ana ..ather pa.....t.r.

like _xiIna and .ln1_ t_perature, relat1•• hWD1r"1ty

under IRist and OpeD cont!1tlon .1'8 9i.eD in Appendix 1. It

CIt n be •••n that • Moher Percentage Of qerla1naticm va.

obtatnec! when tbe t.-peratun fluctua~10ft (esPeclally tbat

of 80il) va. low ana relat1.e hud~lty•• _xi_.

4.1.2. 'vylHl at ,MIlt••

'l'he elat. an tbe "~_... 01 .... llllCJ. aurYi."

out of the aeeds verat_ted I. both coldltiofUI via••at

.~ lield lor ~he two ....OU .... Pre.ent., 1n T.bl. 2.
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_ P. r • ... ,..... ,

--------------_.--_.--_.-_._......._-_._---_..-:_.

Mi.,

••

10.6•

...

".63

• • 1

H.'" . -
.. Slgn1flCia••, S 1».. ¢eat legel of ?&'Oba.l11t,

•• 11Qft1flett. at 1 Pel' a_. 1...1 of probability

"able 1 (0). af£ed ......08 .. C;_dlnetlon

_._----_._--------_._.--_.._...-.. ,. ........._-----
.. . --

. . ,..... , . .
IV . ....., ... aM: • II •
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"abl. a. B'fe. of o.1cou ana ..t OD 8u...l ••1
of • ...lia;.

.. •

a_.. aalftY"..eat_D._ .- 0 .._.- a) OpeD (",) JUat C.) open.)
• •

GA 250 ppII ".$ ..0 95. , 50.0

SOO P!i'II 100.0 0 81.) II.)

1000 Pt* "., 0 100.0 50.0

'11t e W 70.0 0 100.0 0.0

2" 50.0 0 81.) :I).)

I~ '~.O 0 .,.s 0.0

If·hl..... 1J' 80.0 )0 100.0 50.0

• SO.O 0 81.1 50.0

• 75.0 0 7~.O ~.O

UO) 1" 10.0 0 100.0 0.0

2" 66.6 0 100.0 0.0

5" 66.6 0 100.0 0.0

JA,/\ 110 ~ 41.6 0 '8.0 lJ.J

500 P;D II.) 0 81.5 0.0

1000 ~ 11.1 0 100.0 0.0

Coatl'Ol 50.0 0 100.0 0.0

o
-- ..
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'OWl... __r the ....11.....,,1...1 ".. !lil u*'_

open condltlOD 1n ~he tn.~_at. othe... tMa GAo 210 pr-

(..~) and 'thiou..... 1 .PeI' c.at (301'). Under atst the t .....t

_ta bad .19ll1flcant 1..1__ OIl 8urvi.,.l of ••edliD9••

Maxia_ ••ni.,.l we. noted with GAo Soo PPIl U00J6) followed

by GA 250 PPII .na 1000 10''' (81.",). 'l'he nen b••t treet....

w.n thiourea 1 pe... ceat (ICM'l followed by thiou.....

5 per ce~ • nd Vit C 5 per _at (1.U. tfhe aurvi..,.l ._

~ini_ wlth tbe treet_ate IAA 100 p~ end IAA 1000 p~

(33••). nuriD9 .... lay •••••• tbe t t_at. had _ .1qnl-

flcaDt influence Oft Bunt.,.l .f 1i09.. 'l'bepereeDtaqe

8\11'Y1ft 1 raDlJJed fl'Oll 25 to 10 wader open .nd 15 to 100

UDd_ .st.

Th. chi-a...re t ••t ba.ed on the cOlUlolic1atet1 dete

('!'.ole 2 (a» ahow'" that ttu1D9 aUI .lr the .e.ling i_1

we. el9ft1fioantly .ffect845 by ..r1oua cbeaical t t .

Maxi.......t.,.l ._ notee! "a ....11l19. we.... t t .. vith

GAo 210 p_ (16.19." followed by thiourea 5 Per cent (15'U

and GAo 500 Pia (13.3.). 1M at 500 p.- (28.51,U enet

tblou.r.. 2 ME' cent (33.1.) r_~" tbe Ialftt_ "'1'C_te98

of 8un1.,.1. All other tr_t_•• v.... OIl ....... I)uzotag ....i..,
....on the .,,"i••l Percentav. 4i. DOt di'fer a!IJnlf1cantly

between .....iou t ..ea~_IIt••



,..))Lt a(a). .ff.ct of "'1-.1, em It..l..1 of
....1189.

_a_. . _._. J .......-..- a_·_..

55

••

ao P.- 76.19 69.~J

500 ~ 'n.11 61.90

1000 ~ 6S.63 18.91

Wit C I. ,a.Jl 66.66

'" 44.44 66.66... 60.00 70.00

If'h1ouna 1. ' •• 11 a).))

• 1).)1 7S.QO

'" 7'S.00 58.1)

,1(10) - 10.00 100.00

a 57.). ".00

• S).)) 80.00

Ii\A 250 P.. 41.66 71.41

500 ."". aB." 83.1'

1000 PIlI J~.M 100.00

CoatC'Ol 50.00 100.00

10.34
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"he a.ta OIl the ....._M.......1..1 of the

....ling. for ~ ....0811 .1s. ._1: aad r a lny aM_

Idat aDd oPen conditione .....w:n18Md in .,.bl. 2 (tt) •

St.tletleal ••1.,.1. of tbl dat. lndlaeted that miat 'had

•••ry elCJn1flC1iDt bll.... Oft ...,111\9 sunt"al.

Survl".l was M. 77 pel' .at ana.r Idat wbile lt .... ollly

13.88 per c:eM tUld.r opea aUiD; a' n .1' Brad duiDIJ relay

.......eCJllDjJ 8 ....1..1 ._ fotmd to be 90.31 Per cent

_nI 39.66 per ca. naP8C*1".ly•

..he r .."lt. of tl'ae PCtOled a...lys18 of tlw data

to flnd out the 1a11__• of ....on i. gl"en in'l'abl. 2 (e).

'1'he ......1 1af1_.. _ tbe .1Irri.a1 r.t. _ ••"U.at •

• 8"1••1 Percent-f)e •• hl9h (11.2.) dar1. relay ....on

COIIPIlred to ._1' (53.3•••

The ".ather: ..~__.ra 11ke .xillua aDd aiDl_

t ..perot..., relat1" t.1ty aDd ....1v.1 ~rcellt.....

tbe 1II.-'!11nq••re 84 1a API*ldix II. &-.1.-1 GI

••ed11DfJ8 90t red• ., vbeD the ••rl.tlon 1ft t .....r.t..

••peclally tbet of .011 ._ 1d9h. blatl•• lwa141ty ...

_• .,11.....1••1 _. pos1tl.e17 nlat•••

••1.3. lmesh •••10Mr Cd •..,11_

The ob.er't'atlon.s Oft the 9rowth pace_tel's 11_

height, girth aD&! aUilber of 1..... recorded at 20 cia,..
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ift~.... l c....ftCl.. f~ .. "Mil after 80wlDCJ durlll9

._r .nc1 relay •••ao_ an a. follow••

4.1.3(8). "iaM of ""11'.

"he con.ol14atet! data Oft the .ff.ct of e• .a tnet

__ on tbe belVht of ....lillll. aD<~ rat. of inc..-•• ln

he19l'Jt are 91••• ln "able ) ... 4 for the .....r and rainy

•••800 ne,ectl••1y.

,......1,..1. of ~Iae "~a lndicated that the tr..t_at. diff.red 8iQn1flc:a.ly CAppen41x 111 aDd IV). All

the three leY.l. of GA, tid......nc5 ~••1!1_ nitrate

.igniflcantly incr...... tbe lIei9ht of tbe .eedll..,8 "".r
coat"l both dviDil a-... alld ..alay ••e80n. GA in 9.....1

and ••peclally at a conceatntlon of 250 ... ~o.!\1C"" ,be

ta11••t _.«111.. OA 500 ~ • na GA 1000 PX- did Dot .bow

any _1plficant d1ff.renee. All the thre. level. of Yit c

w.re fOUnd to be 1Df.rl_ ••pecially dU&"1D9 ........ when

tbe effect wes OIl per with coat"l. A grephioal pro••Dtatiea

of the•• a.pe~£ ar. 91••• 1ft r19.2 aDd 3.

'tbe d lfferent tr..t___ "1'8 a1.0 CQaparet! for

pte of lac...... 11l be19bt uiaQ a.l.,..l. of Yer1an_.

»urlft9 8W1l1Mr INlx1ata rilt. of laerea.. •• noted for

OA 1000 Pta (2.7 .) followed by GA 250 P.- (2.5 cal aDd

GA. 100 Pta (2.4 eta). ,.be•• thr•• le.ela of GA dld not differ
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treble ]. affNt of ea.t..18 Oft helobt 0' .,-11110_
(at..... ••••08)

"19"" (ca) ••'e ed

lfna'Mata incC'....
20 ..,. 40 4.ay. 60 ••.,. SO lD Mi9ta

days
•

'I' OA aso p~ 6.51 t.ll 12.18 13.53 a.so1

'1 2 500 Pf8 5.4' 8.40 11.10 la.31 a.40

,.] 1000 p- 6.01 '.80 11.68 12.13 2.10

1f4 Wit c 1. 1.S' 2.20 ).63 4.58 J.10

,., a 1.43 2.15 2•• 4.08 0.72,

11, 5Jt 1.81 2.H' ].18 ).98 o. "
"I -n,1OUn41 1~ .... 6.08 8.1] 8.9' 1.50.,
'it B ).9) ••95 1.13 8.05 1.S0

'1; S}\ 4•• ~.JS 7.10 1.7! 1.409

If 10 1'110, ~ 4.40 6.Jl 8.IS 9.43 1.10

'f 11 2" 5.50 8.38 11.0e 11.to 2.20

'r t2 s. 4.a) 7.60 ~.a. 10.5' 1.90

If13 IN.. ~o Pr- 5.20 1.20 9.65 10.)0 1.80

'1'14 100
~-

2.17 1.N 4.58 ~.4a 1.20

"15 1000 \"P\M 4.:10 5.40 7.0] 9.15 1.60
\

-r0 Coot1"0 1. 1.11 2.20 l.18 J.4S 0."5

- .. , -f

CD • 0.61 0.91 1.07 J.O. 0.)0\

s.. % o.a.2 O.M 0.18 o.Ja O.lt

• .aI :
(\
i
-\,"

\

"
\
\
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"able .t. &ff..,et .. ......... 1a .. belVbt of Ieee! 111'lge
ca.l., ....011)

••
"lrwbt (ca) ..t. of

•• 0 rTf , - - • lncrtl6••

"nat..Dt. 10 40 60 80 100 120 1ft

day. 4ep ~." day- day. OJ'll
beiqbt

.
"1 1 OAo 2S0 P..- 7.75 1•••• 1).21 47.28 19.'~ 15.05 II.S

"2 500 !>,. 6.tS 18.08 29.4. 44.9' 55.45 70.~8 12 .. 7

'1') 1000 ;J~ 5.65 17.2. 29.10 41.15 56.10 71.08 11.1

'1'" Yit C; 1,. 1.68 8.aa 16.21 2a.O. la.6S 4' .. 00 '.5
,., ,a,. 2.23 8.10 14.01 19.05 26.9) 35.9) 6.6

"i, S" 2.JO 6.78 11.'1 14.7) 2~.40 )('). )8 5.5

If., "bl~a 1,. 4.75 16.)3 29.11 41.~J S4.6S 69.80 12.9

T, .. 6.2_ 1S." U.ao lO.9. 42.') 55'.9. 9.'
If9 S" 4.)] 14.45 19.)2 24.61 J3.0. 4S.10 7.'
1'10 'UIOS 1~ S.9) 16." 29.0) 42./1.- 12.'#5 6'.2€J 12.1

"f 11 a 6.2~;j. 15.)0 26.28 lO.9t 42.10 S!.2! '.4
'f12 5~ 5.)0 lS.61 al.40 41.15 5.a.60 66.00 12.2

"13 1M lSO p. 3.'5 11.63 12.8. )4.13 4,1.)2 52.50 9.8

"t.- 500 PS- 1.1. 11.Sa 1$".)0 l5.4. 11.)0 41.0! '.4
"f IS 1000 ~ J.5S 12.OS 15.40 19.6) 30.00 19.18 6.5

"l C:ontl'OJ. 2.)0 •• 10 12.05 1!t.68 Jl.'O 11.65 5.10

, , .
CD • 1 .. 21 1.1. 2.13 ,.as 6.19 S.75 0.91

sa• .t 0.4) 0.40 0.93 2.7' 3.11 ).0. 0.11

•
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FIG: 3 ,"FFEC.T OF CHEMICAL.6 ON HEIGHT OF 5EEDL.INGS (RAINY Sa.iiON)
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.19ftifl_ntl~. 'Ibe powt'll Z'.-...... lowe.t 1n contJ:'01

(0.65 .) aftC va. OD paZ' vltb 91t C 2 per cent (0.12 ee)

and Vit C I pel' c.at (0.'71 .). In rainy •••eon CiA 250 ppa

(13.5 CIa). GA 1000 Pla (l1.1 .-), '1111 1 Per cent

(12.9 .) .nt1 QA 500 .... (12.' GIl) fount' to 1». tbe _at

.ffeeti". tl"..t_•• a" \lWl'. we_ DO e1qalfleaDt dilf.enc.

betw..n thea. !'he tZ'..~... , .It C 2 per: OIftt (6.6 eta),

Vit C I Pel" cent (1.5 0-) .M 1M 1000 ppm (6.5 CIA) va. OD

PIlI" with coatl'Ol (5.1 _.

"be 9e'Ofth of tbe ..ed1111111: fl". I80Dtba after

,.ra1netloa (during relay _.OD) UDCl.r ....lou treat....

oen be .._ fl'Ol8 Plat•• II to .1.

Tbe 11..arlt'1 of tI'Owth ret••• t ••ted ulD9

col"relatlOft coefflcle. Nt_. _... and belght of .-"l~•.
It va. observed that COI'nMtloD coefflo1eat va_ .1CJuf1e-nt

and l1near nature .... COftflZ'11811!1. 1.1 1' reor...101l equat10n

fltted to oet tbe ex.Pect" be19ht of 1109. ar. 91y_

In ,,"poelld1. YO.

'!'he ob••rntiOllB Oft girth of ••edllDg5 prochace4

du.r1ftCJ ewaaer ant' ralny ."i¥.one and rat. of 180r••• 1ft Q1C'th

are 91••n 1ft "abl. 5 aDC! 6 1'..t'8ctlYel~.



PL.l\'l'1 I:. afteet of Gil. .. 9eowtll U"'.
('1•• _tba aft 'loa)

tr0 Coetl'Ol

4f 1 CiA 210 pQa

"2 OA 100 ~
!") GA lOCO ...

lI'ttA'f& 111. I'... 01 'fit C Oft Qaewth cd • ...,111lQ.
('1....tba aft.........t1oa)

If CoctC'olo
,.. Vit c •
'1', Vi' C •If. 'ftt C '"



Plate II

late III





late IV

Plate V





Plate VI



"able 5.
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Slt.et .f ......1. Oft 91"h of ....11n1.
(S~I' .......)

J,

01"11 C_) fl.t. of
-. • lnel"86"
20 day- 40 .saF- 60 6.'P ao d~ya 1ft 91"1\
••

'11 aA 250 PIa 0.73

'13 500 ppa 0.83

,. 3 1000 PPI 0 • 98

T. Vlt C 1~ 0.75

TS ~ 0.58

'1', • 0.80

", t'h1oune 1ft 0.83

'fa 2~ 0.65

"9 5:' 0.71

"10 'UIOS 1. 0.90

"11 ~ 0.78

"12 ~,. 1.02

,. 23 LAA .150 p~ 0.73

"14 500 p;a 0.75

"15 1000 ppa 0.10

"0 ContCOlO.40

II

1,11

l.D

1.10

0.10

1.08

0.95

1.13

1.0S

1.aS

0.91

0.68

1.65

1.51

1.40

1.18

1.$0

1.6.

1•••

2.t.

O.J8~

0.31.

0,105

0.15.

0.3.5

0.260

0.161

0.320

0.2.'
0.280

0.320

0.30.

O.i6S

0.09 0.08

T •

0.08

0.22

0.0&

0.00'

0.0)1



'lable',. ..,_... elwalcel. on 911'th of ••ed11Dq11
ca. blY' ,...8oa)

63

...•

.20
day!;

Gina. I.'
40 60

cia,.. d.,.. JOO
day.

120
.ays

••

.1

T1 GA 250 ppa 0.10 1.01 1.12 1.)8 1.45

~2 SOO p~ 0.81 1.00 1.25 1.45 1.50

~J 1000 ppa 0.71 0.88 1.15 1.JO 1.15

~4 V1t C 1. 0.71 0.88 1.08 1.Z8 1.)0

't5 .a O. 10 0.10 1.20 1.10 1.2.

"6 s~ 0.10 0.81 1.08 1.20 1.a3
'1', TbleNl'e_ 1" O.1S 0.83 1.15 1.21 1.10

T, Z' 0.10 0.8) 1.0S 1.)8 1.4'

T9 ,. 0.76 0.15 1.05 1.18 1.28

~10 kMO) 1% 0.75 0.93 1.10 l.l3 1.3S

~11 %' 0.75 0.80 1.11 1.25 1.l8

T12 5. 0.15 0.85 1.1) 1.21 1.2J

TtllAA 250 ~ 0.68 0.75 1.0. 1.1) I.)}

"14 500 Pt8 0.80 0.95 1.21 1.33 1.)S

TIl 10oo·PPM 0.78 0.88 1.20 1.0J 1.10

~O Cont~l 0.65 0.7) 0.90 0.95 1.03

I ,

1.51

1.5'

1.4'

1."5

1.51

1.18

1.45

1.20

1.S0

0.1"1

O.lS1

0.149

0.1"4

0.112

0.181

0.125

0.1.0

0.13'

0.113

0.12'

0.015

Q.091

•••

CD • 0.10 O.lJ a.1S 0.11 0.11 0.26

0.)1 0.05 0.05 0.04 0.019 O.JO
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'1'ne~_at. we.. , ..... te 411'•• elpiflc••tly

durlav .-.r ..... ~adla .1) with ....pect to 9irth.

Io 0••re1 tne~ with CIA JIG ppa prOdlIce4 tbe b••t

r••po••• wbil. tbe aatna_" • ..,llav.....r ••lgn1flcalKly

id_lor to other , ••__•••

DulDQ "lay ..... tbe tr....... 'had DO .lgni

ficant .'f.ct on -.rinh dar1119 ialti.l a'••• of ob.....atioa.

Bow_.r the .'fect vaa ..id•• dU1Bl the lat.r .t69•• sDl

8gain ob••ned to be nll .t tbe .....1 Ra•• (Appendix VII).

GA 210 1'18 aDd 500 ~ .... tbe be.t ..apcms. aad t'beY' w...

Oil par. In 9_re1 9inh va. lI1ai_ In coatl'Ol.

It, oaaperi.on of tbe ...,. of lacr.... ia girth .1••

showed aionif ieaM .ff.ct 4u. to , ...t_ats. Rat. of

Iraer••• we...xt.. in OA 210 ~ (0.41' -> "uiag _.-.

whereas thloul'8ll 2 per cent (0.181 GIl) wa_ fOUftd to IMt tbe

be.t during ..lay ....OD.

!'h. COI'r.1atioa wor'*l out between the girth aDt

898 of .eedl1.,••e f01lDd to _ alpi!l_nt tlN. lndlc:etlag

tb. 11._. na'".. of ~h.

4.1.1(0) ........ lMy•

.,.bl. 1 ana 8 .bowe the D ';"1' of 1...... prochlcet' _

tbe eeedlinos at 20 days lnt....1 .DB ..t. of 1..' Pr..,uctloD

d".,iD9 • __ aDc1 ... lay ••••0IlS r"",,1••1y.
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"abl. 1. &ffec:t of ct~..l. OD leaf p~QCtlOQ

(a._• ....on)

Le.f •~r A_t• of
-,.....t ••nt. 1••' pr-o.

ao daY's .. ...". 60 daY8 80 <I.,. .,,,,otloa
, . • ..

T 1 Cd~ 250 P..- J.O 6.0 8.0 10.0 2.30

y~ SOO p- 3.0 ••0 I.G 10.J 2.3'

"'. 1000 Ti)~ 3.0 1.1 8.0 10.S. 2.53

-r. Vit C 1" 2.0 5.0 1.0 9.1 2.N4

'1', a 2.0 S.O 6.0 S.3 1.9.

"6 ,,.. 2.0 S.O 6.0 8.0 1.M

Y'7 "b1oun- 11' 2.0 1.0 6.5 8.J 2.01

" 1" 2.0 1.0 1.0 8.8 2.218

", 5. 2.0 1.0 1.3 8.5 2.18

"10 KH03 t" 2.0 5.) 7.5 8.0 2.13

'f J 1 2')1. l.O 5 •• 1.5 9.3 ".31

1.'12 '" l.O 5•• 1.1 9.3 2.30

'ttl 1M 250 p~ .1.1 I.S 1..5 9.5 2.)8

tt14 SOO ~ 2.3 5.0 7.0 9.1 2.23

TIS 1000 PPII l.O 1.0 7.0 d.S 2.15

"0 Contl'Ol 2.0 J.O 3.5 4.8 1.0J

• ••

Cl) • 0.12 0."2 0.12 0.8a 0.l8

s.. ~ 0.11 O.lS 0.1. 0.29 0.09

.., . •



66

...ble 8. 5ff.ct of .beII1.1. OIl i.-I ~)l"Ot~uett 1CIQ.a.1R7 ....on)

Lela! 1lUIIbe. Rlit. of

" re.t.llent II
1.-'

~O 40 10 eo 100 120 :~\1-

t'IlP .r· da,.. dill)'tJ days clay. etlan
sa .. ...

", OJ\ 250 ~ 4.25 I.'S 1'.00 J2.'75 "4.50 1).00 1•• 10

1'2 500 ~ ..~. 8.SO 16.21 ;"1.25 40.00 '4.0::} 10.30

"3 1000 ~ 4.25 7.10 11.'5 28.25 J9. '75 53.75 9.97

"'4 V1t C 1" 1.20 6.2S 10.25 14.71 19.75 30.21 5.la

1'5 a ~.2S 6."11 11.25 16.00 21.25 46.50 4.8&

If, 5" .2.2S 6.10 10.as 1~.'7S 22.25 Z6.2S 4._
T'7 Th10una 1" 3.00 1.50 25.11 13.50 31." 48.10 8.9'

'1". l" 2.50 7.S0 14.10 al.OO 30.25 3S.7S 6."
1f 9 '" 1.00 7.50 IS.S0 ~5.JS 3.1.50 45.15 8.53

'1'10 QO) 1'''- 2. '1S 1.15 15.aS 11.S0 50.00 .4.50 11.08

TIl 2:' 1. '7S 7.25 14.71 31.15 42.00 55.10 11.00

'<12 Sf. 2.75 1.25 11.10 38.50 4S.75 61.50 12.IS

'I 13 LlA J50 p;a 1.00 6.50 11.00 16.25 20.50 JO.75 5.32

Tt4 500 ppa ~.IO 7• .21 1.1.10 18.10 2).15 23.aS 5.ll

TIS 1000 ~ .a.OO 6.11 lJ.50 11.25 21.25 2'.00 5.41

"0 CoDtl'Ol 2.00 4.50 9.00 1J.15 11.a 18.15 J.11

• l.
eo • 0.65 0.99 1.91 2.1' 6.93 J.W 0.54

~,- .1 0.2' O.M 0.'9 1.02 2••• 1 • .28 0.18

_.t
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All ~b. tl'_~_~. w i9ftU1ce.~1J' 811P8rlor ~o

aontnl dU'iD9 both tile c.ppeadi. nIl and XX)

wi~b .._peat: to leaf ...oduetloa. Their effeet be_ ..n

..ldent •• the ltag....... 1)..1119 __.1", the treat-

ment wltb GA 1n 1 w•• fouad to be tbe b..t .Dd tbe...

v•• no elqalfloeat c11•• .-0 the thne !ft'el. of GA.

In the ninr ...... tile ....t ...pon•• we. not atable w1th

• partlculu" ~n.'-at dv1.. the lnlt1al atag•• of obee..-

yetion (i.e. 1Ipto 80 ..y.). •• la~ GA 250 Pia dcai..t ..

over ether tnata.lIt. and • .-beI' of 1 va. 1J .fter

120 ...."1 COIIP8nd to a 1..........r .f 18.11 1ft coatrol.

'fbe effect of ••••i_ Illtret. also beoe_ RIOn apPe~

i. t be lat.r ata9.. .nd _. 1 ,. cent ncord., higbee'

nwaber of 1.y.. tbaa all t .... t ..eet_te Olbe.. tball CIA 250 pta.

Rate of l ..f Plrod.nioa ._ COIIpared ..lag ...1,..1.

of Yfil'l~nce aad 1t w_ •••"ed tbat tId.• cbaracter of

f)rowth t9urln; _""1' wa. _.~ with GA 1000 ~ (2.51)

followec! by OA 100 Pta, Yit c 1 Per cent anil 1M 250 p~

(2. )8). It w_ II1nta. til ooatro1 (1.025). During 1:8181'

••••on rate of leaf PI'.haattoa w_ ...... 1n GA 250 PP'8

(14.10) fol1GW" by KIlO. 1 "I' __ (l).08), DO. 5 pel' _at

(l2.55) and QO. 2 Pel' _at (11.00). The rate of le.f

prod_etlon _. 81gnlficantly the lowest III CQfttro1 (3.11).
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..h. conela'1oa lin latlllber of 1 a9.

wa. worJce4 out aDd tbie lat1Oft coefficient •• fOUlld

to be .19ft1flcant I. hoth tlte ."8OU eoaflnalac; the

linear Datu. of l.a' peed..l0••

Th. deta _ tile .eI1alDatl_ Perellata._ of .....

stond UJlder .axy1ft9 t ....t-... ar. pc'e.~ftted ira "able 9.

It 1...l~ent tl1Bt tbe ft...a....tboda hed .19nlflC~flIlt

lnfl••nee OIlly f .... -.ath aDd two aoDtbs after "tGrap.

tl1U:'lng t'he•• Ql!l"1011a. 1 ettl_~ ger:tl1netiOD Maa

DOted with the ......t 11l clotb tinder: low t_Penture

:tNt thi. ••• on par vith the ..... .t.." In cloth tlDder

r.. t_Perature. !'he....a _ .19n1flcaM d1fference Ira

.labillty of ......ton&! 1. p01Jt_ae aDd open UDd.- both

the t_oeratur:••

!''he cb1-.._ ... a.l,..l••bowed that tbe... 1.

81gnificant diffee-nee ~veen the etora.e peri04. vlth

re.~ to .labi11ty_ e••l_tloD ... 20 'PH' c_t 1..1ttally

(l.e. ~l.t.ly after extractlon) and neche' -xS- two

IIOBtU .fter atora•• lrn.peel!•• 0' .tora•• treatments.

!'be .lablllty was 108't ....n IIOBtha after.torage (1'19.4).

!'be pooled elate to fl~ out the .ffect of tellPlzot:.tun

Oft .tore•• an ••••nted In "abl. 9 (a) • There ....



~.ble 9. P.trc.ntege- qeninat10ft of seed. wider f1'ferent s~oriloe
tre.l",t._" (,at _nt-hiy tnt."_U

- n.

s.toreg. t ....t_nt• 1 2
• --

Low Clot.b ~O ao
t_r:--
....tvr. Polythe_ 30 50
(4OC)

OpeD 10 10

Boca C1Rb JO 10
t • .,....-
tUN Pol"... 10 .0
(22-)1«\:) OpeD 0 40

- . -
Clt1....qual:. Y~l... 15· 12.11-

...

6

SO 25 20 10

40 JO 10 0

60 30 11 0

45 20 10 10

40 15 10 10

30 15 0 0

•

'7

-
0 .0.28*·

0 21.15··

0 ".er-

I 13..."-

0 18.26··

0 )1.7•• Iff

-

• SlVftlf1cant at 5 per C8M la•• l of~ob.b1i1t:.,

_. :':il001flc'*.M at 1 per cent le.el of ~obabt11t,.
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Yable 9 (a) ."rcen~4Q. 9.1:'111_,-1011 of ..... ~.r dtffere_ trtor~...
t ••pereture.

St.orage 1 2 I • I 6 ,
t_peC'eture -. ••

Low
C.·c)t ..per.ture 26.66 .6.66 50'.00 25.00 15.00 ).30 0.0

.00Ia
(2a-Z'OC)t_"r~t.llJr'. 11.S1 50.00 38.S3 16.6' '.67 6 .. 61 1.6

Cllt-.q_r••a. 1.13 I.f) I ••' 1.a, 1.18 1.27... -
.,.le 'Cb) • JtercMDtev. gendDati_ 01 ..... etond ta dt"eft•

~.... _teri81.

Stora._ _t.rub 1 2 4 I 6 ,
. .. TF

Cloth II 75 .7.5 22.5 15.0 10 2.5

Polrt"_ .ao 45 40.0 17.5 10.0 5 0.0

Opea S 51 45.0 22.1 1.5 0 0.00

.... ow

11.25* 0.41 1.21 4.21
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.tatl.tlcal 41f'_.. 1. tbe ••&'II....tloD of a.ed.

vllether etor" 1. 1w t t .. 01" nc:a ' ....nt...,

throuthou.t tbe ....101 non...

Tbe data wen ,..1" a" a.lye«l to fiad O'lt

tha .ffect of at_a,. _t...... l _ ,.nt.tien flabl. Ib).

8.191'111__ 41" .a ~Id" _II' whaD tb•••eda

.......tored f ••• -.th. Jlax1_ ven1MtloD (3.) ••

ObtaiDe4 for tbe ......t ..... 1D cloth followed by tboa.

Btond 111 polytheM (2.). V1abll1ty we. 1.et (5.) whea

tbe ..... w.....t ..eeI ill ... aoMalner. There was no

.....lfl__ lDfl__ f. the .tor&.e at.ria 1 (Surlag the

other perlode.

II. lropeta tlOA thrgMb .NtIS .gO not _tlng!

4.1. IU'at gf tanh nnW.. 00 1tfO«1. 91 "M -"M!
All tbe cutt1... .....rlabll' ......1.t 184

fleld coDdltloD 'alled to &'GOt, alt" aPl"01ltlllg .e
obtai'" ¥baa CNttlD1J' ".n kept ..s... Met (.Plat. VII).

ne cuttl.... 1rept 1. ope• ...alt10ft did ftot ,hew lay a19ft

of eproutlllC1 (Plate nIl). !'he ~t. _ the Percent,....

eutt1ag8 .prout.. Wldel' ....t 1. 91••a 1a 'I'able 10. It

OIlD be ••sa fro- the table tbat ...... Percentage of

cuttlD9' eprout_ (~) w1th the treat_At IBA 250 pr;xa

(Plate IX) followed by BAA 500 p~ (••U (Plat. X) •

'I'he aprotlt1a; va. Yen' low (I1U la GODt"l.



PLAtt. W'" hi1..... t.lle ..t1Jlle to -wout Uder opeD
....t1_.



Plate VII

late VIII



Table 10. &Iteet of 9.nwtb revulaton Oft aprol.ltillQ0' catl...
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Tnat..nta 118b.X' of
(~

C'lttl...
plltllt4ld

• - -
!ltV.. 250 100

500 JOO

1000 100

1500 100

2000 100

ao 100

500 100

1000 100

1500 100

2000 100

iAA.A ... 1ft" 250 100

500 100

1000 100

1500 100

3000 100

Control 100

, .

J'ftl"c.M89.
• ...0 ...

2S

46

16

10

70

30

2.

2.

16

11

10

1.

22

22

5
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If. d.b .....d .. _ h .f, plantllMj1 on

tbe .-"e.. of shoot., 1eDltla of _ r 01

1..... pe.. C'fttl89 -'. ea. , t.. Cat 10 clays

1Ilt.nsl) hrniahed 1. the bl. 11, 12 ... 11.

Statl.tl_1 lyels 01 'be.. 91"OWth pa....t .._ VtlI'e DOt

oarr1ec.'! oR 81 11 '-lie .prout. drlec:! up within three

lf1le ••_"6t108 trial c:o"'taettKl Oft tblt r\l94tnentloa

of J:OOt cnatt1... vas DOt a"ace••'.i. Rev...ratlOil va. all

unePeati•• of t;h. di.f..... traet...te 91••0.

a.ek... productio. 11'_ the intact roots of V"ClWD

up t ..... vas noticed ...1., tbe 80Dth of Juae (j.••• six

__he after 1nJU1111 tlW .....). If_percentage of lac...

P&'ath1C:tloa f ..ca 1lltect C'OOt& of ••JTiIlll thie..... are

pe-•••nted 18".bl. 14.

'the ••1.,..... ot tbe "ta showed that the... vae

.19n111_8t t'U.f.__ •• tIae tldc1cDe•• of I'OOts w1th

....PMt to h9......tioa ..,..1t,,_ ..x~ Pe2eeata98 of

.........tlO8 va. DOt.. witll .... of 3 .. tbie1l•••



....1»1. 11. Iffeet .. 91tOfth ftJ9\tll.tt... oa a~r of ehoota
per outti...e (10 ...,. 1ateft*1)

... , "11 tn... • • • . If

""at_.e _..... of ahoot.
(~ 10 d• .,. 10 day- 10 dap '0 d.,..,. d .. • • , - .

JIM. 250 1.t a.1 2•• 2.'
500 2.' 1.5 4.0 1.'

1000 1.6 a., 2.& 2.6

1500 0.0 0.0 0.0 0.0

2000 2.0 2.5 2.2 2.)

aso 2.5 1.1 1.5 4.4

100 l.2 ).0 ).0 I."
1000 1.. 1 a•• 2.6 2••

1500 l.~ 2.6 2.6 2.9

2000 2.2 1.1 ).1 ).1

lIM • 1~ 250 0 .. 0 0.0 0.0 0.0

500 1.1 2.1 1.1 2.1

1000 a.o a.l 2.1 2.5

1500 2.1 2.) 2.) 0.0

.1000 2.0 2.3 .2.) 2.1

CODtlOt 1.) 1.6 1.6 1.6

n. bL
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'-.b1e 11. aff.ct of ....... npl.ton OIl ~C' of
lHy••/ ..... UO d.,.. internl)

- , ..
tt ....t_at. Lea! "-leC'

p

(~ 10 claya 20 clap )0 t!eye 40 4a,._
T 1 Ilk -

81*..1\ 150 a.a 5.0 6.1 6.1

500 a.a 3.2 4.1 ••1

1000 1.9 a.t J.) 1.J

1Soo 0.0 0.0 0.0 0.0

2000 1.' ).) 5.9 J.'
BA 250 l.) J •• 5.2 5.0

SOO ).) 5.1 s.a 6.2

1000 1.2 2.2 ) .. 1.1

1500 1.2 a.1 ).1 ).1

2000 2.1 2.1 1.7 3.5

1IA,A. + DA 210 0.0 0.0 0.0 0.0

500 1.0 1.5 2.2 2.2

1000 1.0 1.5 2.4 2.1

1500 1.1 .a.1 ).1 J.1

2000 1.0 a•• a.ii 3.0

ContC'Ol 1.0 1.' 2.5 l.1

- , , F' • I
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'I_

s.,.
to ..

-

...... of 1IWIItl41' o' "'-r:..nt...
root. laj.... root••prout.. apt"Oto1tl,.

SO 28 56

50 11 M

50 , II

50 • 12

.* • .1

,..ble 1S. .".crt of tblc1cae•• 0' lOOta OD 'heiGht of
8uc'-rs (1' 4ay. tat.rYel)

a.

Height tea)
ftlc'knel. of
~. l' ..,. 10 ...,..

I - J.12 10."

$ - J.14 6.20

1 - a.68 S.w
10 - 2.241 1.91

••• I . ...... .......-" . .. '....
a» 0.49 0.7.

&ate of.........
1a _191*

-

••

0.51 0.10
••



followed by root. ef I _ thi...... ~ reveneratlOft

va. not" In 10 _ tWelt nota. It Ie .riaent fee- the

table ~bat the thte.... oC reot. 1. _.~l..ly coer.let"

,,1~h r.,••ration .,.clt,. It,. .r:aphlcal pr•••ntifttloa of

this _.pect 1& 91••• 1. '19.1.

4.3.1. 'nwt' be)py"WI' .C ''''1

"be det_ Oft tbe dlf! at 9rowt.b para_tel'll li.
be1Vllt, 9irth aDd a"-" of 1 per 8._1' recol'd" at

11 clay. llIt,..._l c-c••1101119 f ODe IIODth after eproutlD9

W'K" _aalye.d and t'be Hlleat lts aK'. '~I'I..e4 _low.
4.3.1 (a). ley,' pI !.!seq,

It caD b. •••D t'T'abl. 15) that the 8uc'ke&"a

~.~ f .... 3 c::a thick ,... recOJ:'de4 _xu.- be19ht

(14.9 eta), 2It -.mtluJ after Iprout1DQ. ,.h. be19ht of t_
,nicker••howe<! a decnaal., tl"eDC1 as tb. thlolen.s. of

root. lacr...eiJ aDd tile e• .-t.at aueJr.en we.... thoe.

prOthaeed Ire:. 10 _ thick root.. Ifbe _.17818 01 "1'1 ..

.. tbe .Ifect of '111.-"" of roots OIl helvl'4 01 ...

1ndloated that tb. treat_at. weI', .'atlltlciil1y aI9'D1

fleeat throwgbotlt the .t.., (Apperdlx X).

-rile llnearity of tbe 9rowth ret. vas t ••tea

.,,1119 tb. correLetlon cae.flcl_t between t1_ aDd helQbt

78



FIG', 5, EFFECT OF "'THICKNESS OF R.OOIS ON

PERCENTAcQE::, OF' SPROUT) N <Si

.3 em

~o em
-------------+-----+-------------~

7 em

..!5 em
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of ••e-.- and l~ was abof'e 0.91 1D all .e.a coDfln1ag

the l1near aatue.I4aear nqnaa10a equa~iOD ... f1ttet

to get t:he expect., he1C;ht of auckers baeed OIl t ble

(Appendix XI). '1''he statlati_l a.l,..l. to ee-pare ~he

.arlo_ treat••ata with r ••peet to their .ff.at OR rat. of

lDcr.... in h.ight a1ao CODfl~ the s1gra1f1cant diff.re.ce

~we_ tbell aDd the ••per1orlty of 3 _ thick roots ewel'

other••

-rabl. 16 funlshes th. girth of erx-oute aad ...t.

of 1ncr.... 1n ,1rttl aa lnt l\leftced by the ftryilllg th1ckneaa

of rootll. Girt.h.__.18_ with tbe ."cleer, or19irated

frOil 3 CIa thlck rootft and low.et girth wes with the suckers

0I'191..ted fraa 10 _ thick root.. !"he a.lyel, of ••riaac.

on the .ffect. of thlcltMe. of r:oot_ on qirth of pucker.

conf1~ the .ign1fleent diff.ranc. of the tr..tm@nte

(Appeadlx XlI) 5 _ and 7 _ thick root. were on ~r.

'l'be correlation aoefflc1eat wor1ced out between

t1_ and Girth wes fotlft('! to be aboY. 0.86 in all .e.e

lnd1eatino the li_arit,. of ret. of incr.... 1ft girth.

AMl.,.le of ftrlance to ooapare the .-riau8 tr••t-.nt:a on

rete of inereae. ill 9irth ehow'" e1gnif1CCDt d1ffer.Dee

aaong th•• and th. ~u!")er1ority of 3 em thick root. aDd the

r ...r ... _tar. of 10 eM thick rootE.
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".ble 11. ef.ect Of th nota .. Vlrth of .tiC......
(lS deyfi tat l)

• b •

lJblclm••••,
root.

aate of
lDC1'....
10 91ft11

I

S

7.
10 _

0.70 1.02

0.51 0.7'

0.1. 0.'74

0.S4 0.66

....
0.09 0.10

,..... ............

0.'2

O.H

0.'8

0.11

0.21

0.11

0.18

0.06

'.1l1. 17. .'f.et cal tblokaH. of roots OIl Il.-ber of 1.....
~ueed .. t_ ..._... (15 ..,. 1.t.zv81)

Lea, "II.... aat. of
-rblc::1tD••• of .-'" .T leaf

root- 11 ..,. SO d.,. 414.p pl'Ol"-
etlon

• I , d ......
I .- a.a 5.4 9.4 I.)

5 - 1.1 '.6 8.0 J.l,. 2.2 i.' 7.6 2.7
10 _ I.' 3.6 7.4 J.9

_ ............ --'1'- ,......... ._._.. _--
CD 0.79 0.81 0.65 0.8
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&.3.1 (0). Mter .. 1.."••

'tile ...rwtlo.. OD tbe DUlllber of 1...,..

produced OR ••__....elaped f~ d1fferent type. of

recta .... vi.,e. S.a lal:»le 17. "he statlstl_1 ...lye1.

of tbie c!at. clearly 1Dd1cated that the treat_nt.

diffend a lta1f1aaat1,. (APPendix XIII). ....1_
n1JlDber of le.... (9.&) were seen on the s\1okera

deY.lOPed frGII J _ tblc1t roote arK! lowe.t 1n .ucker.

dev.loPed f .... 10 _ thiok roots. Other treat_at•

.,1•• 5 CII1 aDd 7 _ ....ot ebow any siqft1floaDt

cliff.nnoe.

It va. obHft'_ tbet correlatlon coefflcient

.... a19l11fl_nt 00Df1l'ld.Dl the 11near ..tun of leaf

?roc!uctlO1l. It. COIaP8r1lOD of the rate of l ..f ?rcxhl

crtloa ••1ag a ... l,.. ... of .,a..18" alao led. to tlw

coacl_1ea that tbeperfo~_. of J CIa thlck root.

are the ....t.

4.3.2. 'VYtt.l 01 tn-,ll." .M.CI

"he detel1. of the suckers tpnsplaMed 8811

thelr survl.,.l ader ..ch treatment ar. ql.,.a 1.

'l'able 18. Slgn1flceDt dlff.rence was nctet! a"lI; the

root. of .,ary1ng th1c1taetla ana sun1..1 ... -xi..

(64.29 per cent) ln 3 _ thick roota. As the



Ta~l. 11. etCen" tlli."'. Of root. on 8 ....1..1
of ......plaI.,.. •..lees

82

•• I •

,.b1c'k..... of
..oot.

...

....... ., -.be.. Of
euc1cer. ..cQra,"".pl.at" 8...t.-.4

Me •

Per_at...
.,,",1_1

3.

5_

,.
10 _

--

21 Ie 64.29

17 • Is.a.
9 2 23.21

6 0 0.00

- ... .. w

11.6""'-

61
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t1l1c1cne..~... t_ .."i..1 alao a_rea....~••4117

and be._ nil 1a 10 _ tblcJc. recK••

III••JIlOlM

4.1. If'", etC ..tao .. W1'".... daloJ.Wi. aC.,1M_
.ffeet of the -nbod of b\&Sd1ft9 and defoltat lOll of

.clon .beet ... a..l7HC1 baNd Oft the sproat189 of the

bude, 8,,",1..1 01 1»114.11"8 anel their growth beh....lcul".

"abl. 19 I*'_.e the Percentage of I!~utlng a84

liMl e~i.l!l of the inJ4,-,plante elong vith the 4eta11.

o! ...cuiIl9 anti ..boa of buddinc;.

All tbe tr..~lIte wen fCMIftQ to diff.r 8i9nifi

cantly with r.-PlJct to 8P&"OUtia; and fiDel eurvlftl of

bueldlill9". It is cl"l" f.cooa th. table that "J:'t~ of

p.reeurlDg Me • poeltl.... relation wlth aproutiq aad

....1••1 in .,.. bu4d1av. ..• ..- aPl"OUt1D9 (6OJl) a.-l

.",..19.1 (25'" _. aotecl with slx &lye PC'.curlll9 tr.at

_ent 1ft tid. •••• Slln'l..1 vae all wh.a DO 45efo11.t1oa

• .., til.... daya d.foliatlon tnat.eDt8 wel"e 91....a.

1D the ca-. of patch lnxlcJl89 the results indicated

tbat d.foliation Of scion prior to buc!dlng reBulted 11l



'fa1»le 19~ .,feet Of -'bel of bQddlD9 air defoliation of
801011 ..... OD .....189 aD.5 81lr9J.vtI<l o •
...... plante

8~

Hetbod .....,.-1.. ....... of ....r_nt... PercentaGe
pe..," plant. epcoutll1Q aunt!.-l

...6Id
• l I

(,. )blJdd lag Witbout 20 ao 0

.I da,. ao JO 0

• a•.,. .ao 60 K

FlItch ........,1ng wttbwt 20 40 21

J ••,. ao 80 40

, t!ap ao eo 10

-
Chi-aqua... ••1ue J6.2"· 17.0'-

• S1ta1fleaDt at I per ••nt l ..el of PC'OMbt11tJ'
.tIl S19ft1flc4nt at 1 ?lit' ceat lev.l of PI"01:Jebl1tty



85

Ntt... ....... 11lleIe •• _""'1110 " ••f ..... bit.....

the ~.._ detolia'loa , ....... wltb peat to apaoouttn;.

'be dAltenDee be ~_ , •••'.ate vla••efol1et1_

tbe'.. "p .DEI at ,. ,..1_ to lMIId~lev wae Dft alqalfioaat

(Appendl.. UY) but ",&,,1_ '0 eo del.latlon. ._

of the tne~...Dt ., 887 .iVUlt.at lall.__ oa tbe 11-.1

aUl'Yl.a1.

n .....ltS~.b1e l' C.Vllld!_'" that _thod of

b~i., had~ 1"1"._ OR t'be aPC'O\ltIa; o. bude

.nd f1..1 .....1".1 of '*Mil.... It _. ab••n .... thllt pa~_

bwlelag p.e 1Ugbel' 8pc'OUt1a; (66.6' Pel" _at) .1Id aurYl_1

(10 pel' ceet) ..,...., to .,.. bw'diav ,,~. t1M e-.ce......

• llno1ft1 vel' 16.6' pel' aeat and a.31 .PeI' eMnt ...aPeCtl••1,..

nae•• I'••nllte .1'8 .1.0 111..trat" 1ft 'i9.6. -rbe .ffeet .,

tbe tn... defollAt1oA , t ••• copetelt Mktd......ttll

....peat to .proutlDQ .84 1ft1 .... 91•• 1ft 1'19.'.

The 91'ovth .....ot 11_ eate.IOll ., ••1oa,

firth of stock .~ ••1OD ,n'Ne 01 1 prod....

.... nocwded .t ao ..~ l ••~l Gaa 1ao I~ 0_

.-b .,ter buddlaq fIX • P81'lod of 100 days _ad t be

I"••ult. are 91••0 _low. .U._. the .....1.~1 was ail "8 'be

••• of '1' lMaddiDfJ ... DO delol1e'loe aad t ... eta,.
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________• A_t • •_'.'''_•• '_P._. ,.~'.. :If ....... •_t...
of
.1&Dt.
DuetS_

-----_._.. ". _....1' p......... ...... Per:oea-
taV. t:floe... -

'T I bwIcU.ft9

Patch buddl.,

..

60

If" ...

22

..0

•

10.... ~

....67

5

18

, .-
30.00



PIG, "1 • &'FFECf of" DEFOLIATJO,... OF S<:.ION ()~

SPltoU'"T 'NG " ..o.ua.....,""1-

l
DIDIIID SPR.OUTING

[ T 8\JOt>\~Ei I

•

I
-4o

70

" 40
~0
'-J

.J

~
>
~ '30::>

"~
2

l-
:l 20
0
It
0-
1II

10

-t_

T
Fl~: -". E.FF.EC'"T OF' METHoDe OF SUDDING 01'1

80 SPROUTIN4 At-tP -SUR.VIV.A..L-

~ MJLTHOPS of 1!.UO'OIN~---1 I~-------"DJi:FOL.I"TIOH ,,~e1)---.i
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t.fol1a~lOD t~..t-.IIt.....1Y." tlle.a two tnatment.

w ..a DOt lDCluded ill tbe 'lIJ'tber _.l".is.

4 .1.2 (a). IA.M1. 9JIIIUl .. ..1.

"able 20 ............ tbe eatan.1oft O~b of .elon

and nta of exta.l. 1IaCS_ ...10u treet_nt••

It 1. obY10u. ,..- tbe table tbat tbe fou t ....~

_Dts 61ffanet .i.DU1..atl, (AppeDdb: D) with ".Pe-
to this aban.... ... 8.loa extea810a va. Yer, 1_ 1ft

,,., bU4dtlf! puat. vitia .la da,.••efol1at1_ t ..eatMDt aDlS

it vel .qD1i1_atl, lId..tor ~o all tbe thr..."o11at1on

t ..eat..at. of patch ....1... ....ce v_a _tbod of b'GddlDt

a1.- 18 oout.....s 1t ~ ....1b1. to 1ntarPt:et that patall

baMl81 1. the betlt cc:.pand to ''1'' b,,01111_

-089 the ..-.cart.. t ..eat.ata ., patab b,*,l..,

three 45ay8 PftC\lrlDl ~r"'-Dt 1'...lted 1ft IJ'GWtIa

of 'OlOD (Plate XI eDi XII) follow" by .1. de,.. .,.....,1..

tna~_Dt (.1a~e XIII and XlY). Whea fre.h .el__teria1

va. u*' 'or bW141 III tbe 9..wtb 0' .o10ft .boWed _ de.._.l..

trend.

!'he nta of _te.loll •• alao _pared ••111II

...1.,.1. of Yari__• '.l'he .i9nlflca_ lDfl... of the

tl'eet_nt. vera obf'lous a. tiar.. ..,.. pr8Curi.. tl'..~..Dt



-reble 20. &ff~ of -.tbod of buc!~1ag .Ad aefol1.t.loa of aoloa sboct. _
eaten.toe tjJcovtb of IIC101l (40 "1'8 latene.l)

________S_c_.l_oa_._a_t_e_I'l_._lCJD__(_ca_l__________ axt_.loa
nt.

PhCQ&'l"
PeriM

100 cia.,.

.. ...
0.00 0.00 0.00

0.00 0.00 0.00

1.55 4.55 5.45

12.7) 11.80 .12.70

16•• 22.40 29.50

14 ••• 19.10 2S.SJ

..
0.186

0.!43

5.281

0.000

0.000

1.055

0.00

0.00

6.95

a7.88

15.70

Jot."

-
1.92

0.62

1.64

0.53

1.49

0.46

1.57

0.11

8.t6

1.07

6,••

0.00

0.00

.....
•

wltbout

) AP...,.
"tela b\ldd11ll lu'tbCMlt

» daya

6 ••~



P't.tAlH >:li. .,fect of , .......,. ....U.tiOD _ .cd- 1Oft
or patch 1MaN" pl... (Iou .ft.. tt 1Jat).



:Plate XII
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.Plate XIII

.Plate XIV
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of patch 1MI&I41ft9 vas fO\l84 to 1nduce _1t~ I'8t••f

en.lUlton (6••'0 CIa). Wtthout .,.'o1t.tt. aDd six a.,.
defoliatloa .f .-tcb bWl4iftQ w. DOt 81Vn1flcantly

dlffer.nt. ''1'' bv,(jdlD1 vlth ala c1a,.. a.,oliatlon prow"

to be slGD1f1calltly 1.....1.. 11'018 all othezo trefit_Dts.

!'he corr.lation _Iflcl•• ,.. abcw. 0 ••1 1•

• 11 OIl••• conf1rlala.g the 11aear aatllr. of Growth. a"nNia10ft

equatlOD to ••t the ••:,)ected leDl1:h of aclon 18 91••• 1ft

AppeJWIix lL\'I.

IJ."h. oba8nat1on8 Oft Glrtb 01 nOCk and acl_ with

the 4etal1a of treat_ata OiftD and nte of lacr.a. ill

girth an 91Yeft ira Ifabl. 21. Ifbl treat_ate wen fCMlDd to

dlff.... 81pifiC8Dtly with r ••pect to 911't1\ of nock a.

".11 a. aclon CAppa"". aYI1).

Girth of stook ... 10\186 to b. alpifle.lltl,. hl,h

11l patch budded pleats vtth aelon Pl"ecur:ea aix ..,.. ...101:'

to tt.dlav aad tbe lowet Girth of atock.... noted f~

'1' budd..; pl••• with .1•••ys curi.. t ....t_at.

!'has vbeD ..thGdol ...4illl .1oM _red ta1clDIJ the

... precul"lag t ..eat_at of both the ca••a led to the

cOftclua1oa that patcb budding ls the b••t. -rol••• tC'Ue

,,~ tbe 91nh of aolon va. also con.ld......



~.bltt 21. affect of ~b«' of. bu!~1DIJ .D"i deloit.ticD of eclon f1boot on qlrth
of .toek _lid .clOil (20 day. lat.en't.: 1)

Girth C_l Rat. of t .......TF - -""hod ~"..lDIJ 20 da75 .0 ..,.. 60 .,.,. to de,.. 100 dl!" ••• lD 91l"tb
period -

Stoc1t 3clon Stock Scion Stoclt Scloa StOC'lt 5<:1011 Stoclt [;clon st__
felon

ar

ttt l lN6l_ 'Witbout: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000
tav

J ..,. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000

•c!.,. 1.00 0.50 1.13 0.6' 1.25 0.60 1.)5 1.10 1.61 1.28 0.1.' 0.198

P8':cll WitbOUt 1.10 0.70 1.«0 O.M 1.61 1.10 2.10 1.,)0 l.tO 1.la 0.126 0.1"
It,*illl

o. '7S 1.90 1.2)S ••,. 1.0e 0.60 l.t' 0.90 2.JO 1.10 2.10 0.190 0.160...,. 1.t' O.eo 1.1& 0.95 2.11 1.10 2.70 1.3a 2.90 1.5~: 0.3'75 0.193

•

CD • 0.16 0.13 0.17 0.10 0.09 0.15 0.15 0.]) 0.17 0.15 0.041 O.t',_
S",tl 0.05 O.CM 0.06 0.01 0.03 O.M 0.05 0.04 O.M 0.05 0.012 o.ena

-



A ......1... of tile pr.cvleg t&"..~_nt. 01._

to patch budd1ft9 1.U.eatel that aia da,. defoliation

treat_lit e..l1.. lor .tock 9irth. .,her. we. DO ....ai

ficaDt diff.r.DOe bet.... vlt~ aDd 81a da,s 4elo118tlO8

treat..1lt1l vhea,/9irth ., ••i_ •• GOuldered __lit at

100 4ay. ob......t10. ft..., whe..e the later va. fOUlk'l

to be eUJ)er1or •

... rate of taar••• 1a 91rth of .tock ...e al••

foaftl!J to be dif!erinv .iCJftif1oa.tly .DC!! the -at- was

DOted i. ,.tab budd11l9 with eci_ 9iwa thr•• days

prec:urlng treet." (0.390 _) followed by six da,.

preaurlD1 (0.375 .-). -n... tv. t ..eat_llta wen not

dlff.tal' siplfl.,••tly. -.,. lMIdt'ed plants 1M'" inferlor

with respect to th1. c:hanct e1so. !'ben vae ftC) _19nl-

f1cant ~iff.hnoe ..... the tl'_t.at_ wbe. I'a't. of

1ac...... ill 91rtbof .0108 •••0 ..14.....

'l'be ......atlou ......414 ell the ....1' of 1_...

ol'Odueed aD! rate of l ..f ..-"atloa for .a1'10ua tl'..t •••

a ... ,......t .. 1ft "abl. 22. !'here ... 810.1flO3at

dlff.renc. (A.ppeDtttx XVIU) • ...., the four t .

Method of bucJc51av •• CtGIl8PBrec5 taldlJQ the 81.

d.y. pc'8eurlDCJ treet__ of both the •••• aDd pat.

91



".ble 22. ~f.leet of _tboc' of budd!., aDO d.fol1at100 of 8clO1l
a boot on 1....1 naduc:t loa

Prec:uria;
perl.

.ate of
leaf
~u

~10ft-----------------------------------------
•

l

if l budt!1ng Without 0.00 0.00 0.00

S ..,.. 0.00 0.00 0.00

6 Clap 2.00 4.00 6.25

.Patch _itboUt 5.00 6.50 8.25
HdtUI'llI

J 4"" 4.75 6.7S 9.75

6 d.,.. J.25 6.S0 9.~5

•• II .~

Cf) • t .22 1.16 1.1)

Sill .t 0.40 0.38 0.43

II. .. I .. aM a.....~ •. _ ._ - ..

0.00

0.00

9.75

1.71

12.2'

11.50

1.]8

{';.)8

0.00

0.00

2.68

1.58

2.60

0.5)

0.11
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b\1ddlav •• to'" '0 lie .u,PeW1_ exoept at 100 ..,.

obaenatlon atege.

lfbe t .... defoliat1oa tnat.e.. 91"e. to Petela

blld<11D9 .1.e .a .......ed to fl.. CMIt tbe opt__ Perloa

of .....1..,. It .._ be "en 'Z'OII tbe taltl. tbat t_
.-.ber of l ....s prod"ce6 W_ 1IOr. 1ft the two defoliatloll

treat_at••1a. thr.. da,. a. sb _,a ••fol1et108,

.xcept 1ft the ll11tlal atave of "en-atlon. '!'ber••__

atat16tlpl differ••• betveeD the.. tvo d,'oliatt..

treat_'*Il. when DO ClefoltetioD _a PJ:_lc!ed, 1t r ••ulted

in s1Vn1flcaDt a-eduetlOD 1D tbe .~er of 1...., when the

later nav•• of 9J:owth we. ebsemt'! U.... at 10 daya .net

100 .a,. obs'rYatlon ata.e).

WheD rate of l ..f PI'Od"Otl_ va_ COMpere«! "6t1

.tically, .'1'. bUdd1D1 witb ab c1e,.. aef011et10D va. OR

~ '11th the two deloltatl•• tr_taellts of ~teh budd1""

.1z. tlu'e. 4aye ... _1. ta,.a de'o11at10D. No

clefollatlon tl'..ta" VI••11 to PItch buddlDCJ va. laf.rt_.

IV Air "wr1M

4.1. "'m 91 ,ens- c.gyla,., RD r_1•

....... of a.ota on wh1e1a ..11". fo~t1on DOt1eed

out of fl.e ....lea dreva at 11 "78 18te""61 an pr_llte4

ln Yebl. 21.



"able ~). .ffeat ot 9....h ....lIIto" 08 ce.l1u ,..-tlon
in atr la,..nd .boot. (J~ ..,.. tat ....ft1)

94

• I • I.

.WIbe.. of _11... for~ .boot.'J'....-..•• I 1

(ppm)
15 ".78 JO ..,. 41 daye 10 ~.ya

• • •• • 11

250 Z J 2 1

100 2 J .a 2

1000 1 2 1 1

1100 3 1 J 2

2000 1 0 1 1

250 0 0 0 0

SOO 0 0 0 0

l00Q 0 0 0 0

1500 0 0 0 0

.1000 0 0 0 0

&IiJ\.. + 1M. 250 0 0 0 0

'500 Q 0 0 0

1000 0 C 0 0

1500 0 0 0 0

2000 0 0 (') 0

COlltcol 0 0 () 0

a,. b.

Ob..nati">ft8 ,.,.... _Ii. OR ftft at..· 1.,.... at each t1.
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-__ea 18 root1.. 0' lapal'a. "".1' ......t101l oa

oall•• PI'Odllat1_ 11111_,,, that DA at all coDCentrat1ou

1ndllCed call.. to •• a..M1aJtl. eatent. 'the oa11..

prod.... .tarte4 to .1.1M....t ••fter 10 clays indlcet189

tbat then va. DO futbel' .f'eet of ...1081 OD root

runher trla1 vas carried O\l't to nUdJ' tbe effeet

of DA al_ at coacelltret1ou nrylng 'I'C* 250 to 5000 ~

.Dd the data al'. ....•••at.. la ""'altle 24. 'fhe result

lad1C6ttll!! that eall•• ~r~w:tloft could Rot be eDhaftC*!

..,.n '11th coneentret Ions of DA higher than 2ooo~. In

faat hi.her CODee.rat1_ r •••lted 1n lower call...

prod\let1Oft aDd .arlter dl..1...rat1oa Of eel1•• proc!lICed.

!'h. eall produced ".1' ....,..... __atretioDe of DA.

cae b. a , .... Plate XV aDc1 xYJ.



'1'.-.le 24. .'feet of DA. 00 cell.. fOr:M8tloD '" ell'
lapreCJ .boot. (11 48Y. late"81)

96

.....1' of call. fo~ ahcM*.
'l'r..t_Dte

(ppa) 11 30 45 '0 "IS 90
"ay. "y. "aye 4aya aa,.. days ..

DA - 210 0 .. 5 3 4 3

100 1 5 .. 4 :& 2

1000 0 3 3 2 3 )

2000 1 J 3 3 2 1

1000 0 a a 2 a 1

4000 0 1 ~ 2 0 0

5000 0 1 2 2 1 0

Coat:rel 0 J J 0 0 0

. . 1 L

0I>8_"6t to.. were _de en ft•• 811' 1.,.1'. at ..eh tlBae.



PLNra .,:v. .,'.et of DItt ....lltu ,.....108 e. au 1.,.1'''
.lIaota ,,,ptO aooo.... (_ .._II aft... lA,...1(9).

'to COOt&'o1

'1'1 BAt 2SO p,.
"2 DA 100 ...

IfJ lIlA 1000 ...

". 1M aooo ...

", %JiA JOOO ppa

.... JIQ, 4000 ...

" JIA 1000 ..-,



:Plate XV

Plate X.VI





97

"",llapt.. *11. Liu. w1a1ch 1. lDdeveaoas to

In4la I' vlde1y t!18~ribut" 1a the ....Z'9fteD ••••11 ••

ary cI.cld... for••~s of We,ten CIliate. ..ing OM of the

richest .ouree' of Yit C aDc1 _"1'81. and adapted to

vide .....- of c11Jla~ic .ad aoil cOJaaltion., thi. t ..... f.-1I1t

'baa • treet potential .or ;.-ow1l19 1ft tbe ~_tead. of

Ite.-ala. A de~ail" 'urNy coa41lct.. by ~Yill4.b_.d. &l.

(19..) In the dry decic1.... 'on.t. of Idu.kk.7 dlatrlct of

Xezoala ha. rn8.W tbat then ie a .... poa.lbi11ty of

.e1ecti... c.nab .11.1'8.-10.- tJ'P8f 'or b19981:' fruit....

higher VitI C coat.at. .,be .baeac. of a .\lc._.,.l 8et:boI

of Y8..tatl.. pros-gatioD •• baeD the "r..t.,t -pedS-at

la tlw 1&1'Q. _.1....y IIUltipllcatiOD of ••lected type.

by clODlal ...... 'l"he e.'" pro...at!OIl .leo baa l1Ja1t.tioM

.iDee III _Jority of caa.. hip peroeata"e of g nat108

of the ..... ar. DOt ~.1'" tKeNVh ....1 .

'l"he i ....tI9a~loa eponed In the ~hesi. wen

..lnly directed to st rc11•• _tbode of seed ., "ell a.

y"_tatl". propagatlou, 1. 01:4_ to obtain h19ber d4l9n..

of succe.s ~hen npened hitherto.
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If'be re.ul~8 of the pre.ent 8t\lOle...... lnCllCil~ed

that tbe .~cmes lf 80wa a. .uch vll1 not v.rainat. In_

pectt.... of tbe cbeJI1cal 01" other treat_nte 91...en before

sowlng. 'l'he hard •shell' COYerlJ'l9 tbe seeds acted a. a

9r..t barrier for seed gera1rattoa. The seed CJern\1natioll

could be enhanced lf ~he ....5 ar8 extracted and then sown

in the nusery. Ifhe _thoa standardised by Sr••k_r and

Aravindaaban (1985) to spllt open the stone_ by • ...,ry1nv
I

80 as to extraet the .eeds _. adopted for seed ge11l1_ti08

studie.. The seeds 80 extract" when sown in the nursery

re.ulted ln a ge..lnatlon of 10.63 per cent during 8\1l11mer

alXl 11.19 Per cent during rainy eeason which wae lncreased

to 49.69 P8J:' cent and 35.63 per cent re.pectively in the

two ",SODS unaer aist ('table Ib). Seed geraination aDd

.eedll89 auni.al vas also _tter llIIder lUst condltion.

H1VheJr gerwalMtioa of ..... v.nc5.- -.1.t bas a180 been reoortect

by &lft9h (1983). A _.paratl.e analy.'" of the weather

cODdlt1ona llke '_Perat.e and relati•• hualdlty lnside

a" outslde tbe al.t .1Ibe.. ladicated tlw effect of

e,..lro...fttal conditions OIl 98.l'111nation of .eects in ••11••

"be fluctuatlolUll in temperature va. 1801". ln the OPeD

e.peclally in sUJIIMr thea lnslde the alst cMmbeJr, vhich

veale!! ha.e lowerec1 the qermination outsid.. Ifbe r ••ult•

•
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~uably indlcate that Jllvher per cent of .eed oel'll1nat10ft

could be obtained at an .eleat tellPerature between 'lJOC to

2,oC aDd 8011 t"Perat... 20°C to 'l10e and htqh nlative

b\ll81d tty (9.,.

The fluctuations In 8011 telftperatun bas .lso appa

rently lnfluenced the 8.-4 ,era1nation. The so11 tempcature

varlelt from 'l8.450C to 5J.ll·C uDder open and 'l2oe to nOe'

uDder "st cSurlDg Marcb aDd ln June the correspondinv

£lpre. were 'l5.57oC to JO.28oe aDd JOoe to 'lloe resPectively.

So also the so11 te.peratUl'e fluctuatlO1l we low durlno

rainy .eason when also bi9lwr percentav. of gera1natton ._

obtai,*, UDd.... oPeD c:ompered to a~r ('rable Ib).

The survival of the .eMlling& aleo followed IBOre or

less a aimlar trend a. in the c:e.e of venlnatlon of

.eed_. The .eeels a•••11 a. t_ ..edliJJgs beiag .ery

('J.li_t. bay. PM_ibly fall.. to withstand the.. wid. fluet_

tiona cau8ill9 poor ,.-:l._tioD aDd ..eAtual death of

••.,ling••

".n UDder the ..t faYOUJ:8bl. conditiou the .e"

vera:l.nat:l.on did not attaiD. ita _xl_. o.,.,toualy due to

the lnternal c:ondlt1ona fte.ly PbYslolO9'lcal or biOChemical

factors. The us. of Vl'owth subatane.. bas bee:e- a haDdy

tool ln order to overee-e Cf!uae. controlle<! by c_lB1cal or
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ph,..,101091_1 facton -"1 a. Singh, 19721 Sriy••ta..

and AdhUrar1, 19721 &1.. all., 19731 CMahen and

Dhillon, 1976, Sha.- aDd aiDgh, 1979, Che\K!har1 aDCI

ebekrawar, 1980). fte ....ul~. of the pre.ent study aaply

j ••tify the u.e of 9ibbenllic acic! (GA) in enhancinv ....

qera1aatiOll in aoala. .... ~he e."a were aoa1ttM' in GA

solution at a conc.ntration of 250 ppm, 52.1 and 65.0

per cent .ee4 gera1D1St1oa wea obtained dur1nv 8~r aD!

rainy .eason r ••pectl..1y ('fable 18). n •••414111'19 BurYiyal

(Tabl. 2e) aM subsefI\l8nt Growth of .eedliftCJs " .. ala.

enbanced due to the treat_at "i~h GA (lfable J, 4 ancl 5).

!'h. n.rlfable .ffect of GA OIl seed gera1net 10n eSPeCially

in breaking .eed (Jo~DCJ' hae been v.ll established by

.....ral earll.r workers (Hathw, 1979, Sharta and S11lCJh,

19791 BaJva Gil., 1980, a••br, 1980, Cuar, 1980,

Misra d. &1., 1982).

Th••"'8 of 'Delli' althoU9h cannot be claesified

as dOrlBant, OA has _lped ~o incr.... the percent...

probably due to its effect to brlDQ about a fayourabl.

int.rnal condition few _xi_ •.ratnation. Break down

of starch til · IIUCJars by ...,.etia action preceecJs .eed

gerainatiOll. GA enable. the e_ryo to germinate by OYer

coming the r ••t"tnt imposed by the e:tarchy endosPeril Ol"

other surrounding structures aa pointed out by lIoftin (1967)
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or by lner...l,.. the supplie. of 80lute frca the

enit.spera to the .-b1'JO. !'be latter proces. allows the

e.rye for higher water uptake thus ."ercoaUlMJ ..chanical

restrain imposed by the sur:roUDdia9 tissues (eben, 1970).

GoA all'o induces the production of more hydrolytic ens,..._

'I'bua the acceleration of geJ:1Dlnation process can be

attributed to the iocreo.ed activity of eDzyIM ..chani_

of Verm1l1Clt111Q seedli:. It also enhances the activity of

RNA and r>rotein synthesis Wradbeer."" .P.1nfielCl, 1967),

which sti,aulate verminatioa.

'1'he te-e.t_nt of .eeds with GAo was not only bltlpful

1n 1ncrea8inq the veJ:'J81natlon bat also 1n enbane1nv yioour

and CjJe-owth of se• .,liDCJ8. lfhe continuous a~ion of GA

beyond .e.6 vermination noted 1n the pre••nt study is

interestinv_ Increased growth of .eedliD9s due to CIA

tNatDtent has also be. e-epertad by ••"erel 'Wor'kers

(&lson .d. !.l., 1954, Al., 1957, witt.er aDeS

Buko'nc, 1957, Des aDd Patt i1t, 1971, Des and Prusty,

19721 Qual', 1980 ana Hi8ra .til. &1., 1982) 1n v8rlo_ plant

epecie.. .,hie effect of QA 1s bro\l9ht up by cell

elongation (Yeou-Der A 11·, 1962, 5ha"\198.81u, 1969).

'1'be cell elongation is attributed to incr..s. a\Ud.D

content. It _1' also be poasible that ultl"~e .ffect

of GA Is indirectly loweriDQ tblt ac:ti"lt1' of 1M - Oxide••
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nactlon aDt1 to 1ft tbe ...1ft In.ls 18 plants

(Bralll, 1919). Ifhe 1 18 thlcJme•• of at... a. 1ft

tbe ••• of plalft height 1•• nfleetloa of .timalatlon

of ._1_ aDd 1t. ~late ..11 prOV••!' as obaened by

Dae and _tta.ile: (1971) .Dd .curfl.ld aDd Moor (1958).

The .labll1ty of aMds aDd_ dlfferent treat_nt.

was ••••••ed by tbelr OIlplla1ty for " ....inat lon at __hl,.

iIlterftls a. adopted by Wl111... and ••son (1974). Out of

the tbr•• _thode of storage 91•• , clc*h Hq, polytbene

bag and OPeIl, cl~h bag ~ed to be .uperlor In te~ of

per_rata....rlllnatlOft .nd ,,101111:7 _pered to coDtrol.

The low••t v_ratnation ,.. notlced whe8 seed. w.n storea

1n open. The reduction ill "iabllity of ....s .tond Uftder

open condition hae bee. reported by aajpai u. .... (196J)

aDd~.. and ,...........lu (19'76). The sto:reV- t ••Pen-

tv ll-s.Cllty are the two _j_ ..1rOMleDtal facton

i8fl clIl9 9i,U)illty Of at• .., ....... ....ns(1910) also

.tressed the laporta f the•• two fectore to pr-en.

,,1&bl11t,.. 18 the leI polfthe. befJ, • h1tJher 'lMaldity U,jf

aceUIDalated "o\lld ha". contributed to earlier d.terioratlon

of .1abillty. '1"he cleth beO OR the other hand all•• free

pa...._ of alr "itbout 1Dcr...lll9 tbe h..ldl ty lulde a.



103

va•••ened by ...... (1910). ..be rapid 1... of Ylab1l1~7

tI.DCl_ open .~or••e CfMlc1 ....~trib_" to ~he drylD1 eff.ct

of au. .aJpa1 alal. UNI) aD5 ~a. a. ahaaJIUPYelu

(1916) ..zoe .f ~he opill1oll t:ha~ ~he dsyiag effect of air .....

~he protople.... tbe 811bryo to UDd...,. pertial de.i..~101l

aDd •••nt..l death of ...... S~orill9 the ..... either in

oolytheae or cloth ., ill cole! cold1tlODi wa. not helpful

to zo.ta1. a hi9her y1.bil1ty ea-pared to .".ide.

The .1abillty of the seed. was lost a"en IIlOfttb8

.fter 8torave. The lOIs of Viability ift .toreoe m19ht al.o

be 4ue to the accWDUlatiOll of toxic prGaucts ca...... due to

iftcree.ed respiratloft and. adYer•• conditione (Harrington,

1970). Bbe'lraaut G 11- (1916) ab0we4 that loeB of .18blllty

of cit was as.ociated with tb. incnased .OCUln-

latiOD of pMnolic cC8PO'lDda. Cba'kravarthy (1976) attributed

the 108s of Ylabllity of cottOll ..... to the ••cnamlatlon

of 'rcnRh iDh1bitorE UDl!Ier atored cODdition which ulttaat.ly

turned tbe ..... Into a ftOD-Yiable condition •

.An inter.stlft9 ob.ennioD -.d. ift the .tuay va.

that the viability of ........ a. low a. 20 per cent

i...aiately after extraction which ateadily incr.a"

attaining the _xiaUIR In two ..ntbe Period irre.PeCtl.e

of the .torav. conditioD8. !'hi. po.sibly iadicat•• that
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the .eed. _y I'equi..... perioa of aft.e- ripening or they

-.y contain 80lIl8 1nh1bitory factors 1n early stag••

after .xtraction a. "POrt" by ....r~l worlcer. in _ri__

plant specie. ft'uJcey and Carlson, 1945, Scott and Ink,

1950, 8r1ft9\lrst" and Voth, 1957, l\aD4hava and .egi, 1964,

Regi ana 8invh, 1973). In 'n.lli' the theory of .fter

riPen1n9 doe. not appear to hold good since in 8'" e.rlier

.tuCI1.s higher percentag_ of ge~natiOilwas obtained

eYen ~~iately after .xtraction (sr..1cu.r and

Ara,,1ndabhan, 1985). Alternatively the presence of .c:.e

inh1b1torr factors 1n the .eeds ~.aiat.ly .fter eX1:rection

aPPeBrs to la". been r ••ponsible for loveriD9 the gel'ld

netiCD. !'bis substanc.s probably Id.ght hay. got el1minated

in the cour.e of storage UDder natural conditions.

'1'be re.ult of the storage stUdte. aile! .ffect of

ch.uc:al treatment on .ett4! gel'l81nation vhen collllitJered

toqether further .bowet' that GA replaced the requir_nt

of after ripening period or el1JUnated the inhibitory

factors responsible for loweriag the geraination of 8eetS••

Seeds treated with GA 250 ppa record., 80 Per cent aDd

70 Per cent germDation during summer and rainy ...son

r ••pect1.,..ly lanedlately after ~reotion c-rable 1) which

va. cc:aparabl. to the 80 per 08'* gera1nation attained

after tvo months of storage (Table 9). Th••ffect of CIA in
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bnak1n. tbe do~ al'll! .11ll1nating the inhibitory

factora ha•• been aap!7 .....~rated in ••••ral ••ed

storage aD! g.J:II1nat101l Itud1•• (Black aDd WareiD9, 1915,

Donoho ana 'Walker, 1911, Gray, 19581 ' ..altland, 19611

RanCIbava a net 8891, 19M, _..abe.., 1968).

!J'O_qatloD ,hrogqb .Mczt tid rpot mtipq.

'1'be .at .-only adopt.., ftCletati"e propaGation met.hocis

of tr.. crops are througb cutta•• or thJ:Ougb buddiD9,

vraftiftCJ or 1.yer1D9. Propavation through cuttings bal

lts own .d".ntage since the '-hod il easy and lnexpen81"••

In tbe present staal' on 'nelli' attempts to

propagate ~hro"9h .hoot eut~lnq. did not succeed althoUfjlb

~be CUt~illCJ8 sprouted aDB grew to .... extent for about

~wo IDODthl. Rone of t~ ~ed wlth the treatmenta

prcwided 1n the exper1llleat. !'be only ."silable report on
•

aue:cesaful rooting of Cfttl... of fbYll;tDthqa "11M i.

tbat of aaJan aDC! ... (1982) uad.. U.P. cOD.ditloNl. "en

with the 10pbi.ticatet1 t.oba1que& of PrGP89atioD lletboda

cuttings of I ...ral lpea1•• r_1n a. 'difficult to root'

on.1 POslnq reel challenge to horticulturists. Ran.lr

and Sinvh (1973) also did not get rooting in 1_on cuttings

."entbough tr..ted with IDA and kept uDder interllittent .1.t.
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Sla1larly aandbava aDIII .ito (1980) reported f.ilure of

.....9, M-26 and St.rklng Dellcl....rletles of .pple to

root. 8aDdha and ADiUIll1 (1910) reported poor rootlag of

fppu\ll Ilign cuttings d_ to the slow _bilizatloD of

re.erve food ..tarlals "Peelally at.rch and sugara

nec..sary fO&" initiation .... 4.elopment of roots. Slngh

(1983) opine~ that dlfferent plant species behav. differently

under a a!Jall.r .et of cOD.U.tiona oue to physiol0Q1cal,

anatcmiC&l aDd genetic dlfferene... The fact that the

cuttings diel DOt ..en fol'lD callus, lnspite of shoot Growth,

sbow. that further detailed iDYestiptlon "ill be nece.sary

before we can ur1•• a~ • col'lClusion on t ·'·possibl1ity

of using shoot cuttift9. for propagation of Pbyll,ntbU' fll&!11C!!.

511111arl1" the study to .8.ess the reqeneration

capacity of root cuttil'l98 d14 not yleld fruitful result.

On the other band whe. the 'lntact roots' were esca.llte4

lal:'9. nwaber of adYentl~loU8 bUds aro•• from the roots.

The tendency to sucker i •• cbareater posH.SeQ by certain

plants. Th. abl1ity .f a pleat to sucker and to 9J:'ow fre

root cuttiDfJs are cloeely related •• r.'pOrte6 by Hart_nn

and Keeter (1911). Wlth nece.sa.cy _nipulatioDa, lt 1I19ht

be possible to successfully regenerate root cutting. in

aonle and thl. ia an .spect requlrlD;J t!etailec! 1l'19'eetiptlon.

The successful sprouting due to 1njuriDg the intact root.



.nd ..."1••1 .f_el' _ra.p1a_1aQ to the '1.14 lMlcat.

that lDductlOft of .pr". ,..- tbe 1ft_act root....

• lIb8eq11eat .epal'8'l011 .1Id piaatt.... prcwtd. • a.'u1 ....

_sy _1:hot! of PCO,..atlOD.

III the ,.. nt nudy ..eot_ 0' ahout 3 em thie1cae._

_PI"CNted _~ c red to thi.Jcer 1'OOt8 ft'abl. 14).

ao1t (1983) obtained htgher not1Dg vith 10-15 _ thick

pear roots thaa wlth aon tb1ckeaet! roots. The iDflueac.

of JUYe11ntty lra r898Deratloa capaclty of pear auttlng_

ba.. beea ..eporte4 by -J4.k al U. (1974) • 'l'bey oI:NI.rYecl

t'bat a. the a.. of the t .... lnveased the root c:.tlDQ_

fal1ed to reg.nerat••

la the b\1ddl89 8liPeri...s pateh b\MIc511l9 prcwed

to be _"perlOr OYer ''I'' "Wldlng_ 'rbe superlorltyof patch

buddlllCJ OYer ot_.. -.thod.s _ .. !teeD bz'ow;ht oR by

'f_otia and AIIt._ (1NO) , a..l ••n ... (196.&), &rl••_t...

(1965), lIotl al.l1. (1971) a. ltaadey ... Pr...d (1979).

"tah )).,4i89 1_ v14.1,. ... ."•••'u11y ua" 1ft thick

bar1red -PeCies, like _laut., pecans an! ....10\18 otber

troplcal sPeCies such •• tlw ~ber. vhere ''1'' b1llld11!lCJ

g1••s poOl" result., pce.u.ably d... to the poor fit a!'GUIII!

the _l:'9ins of the bud resulting ln llft8uccess'ul healing

CHartJlaDD a*' Kester, 1915).
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Precurill9 the 8ciOD by defoliation prior to budding

prcwed to be definitel, adyanta9eous OYer the fresh sclon

_terial both with "" bUlldiftQ and patch budding.

In ''I'' bud4iD9 the preeu.ring period "as observed to

haYe a nositlYe relation wlth sprouting and survlval.

Maxi.. sprouting (~) and suni.al (25~) was obtainecJ

when alx da,. pncured acion was oed. Thi. probably indicate.

the poasibility of cbtalnin; better eucces. when the precuriftCJ

pericXl ie further extend"'.

In 1'8tch bUdding defoliation three daye ant! six daJ'll

prior to budding increased the aprOl1tiq and survival.

Ifhe succeas wae 40081' cent with three days defoliation

while it wae 30 per cent e DC! 20 per cent in Eix days ani!

without any itefoliation respecti..ly. The scion extenaiOft

was _xiIB_ in thne day. 4.foliatlon treatment. There ••

no 81gnificant difference aaoav the two defoliation treat_nts

vis. three days a'" slx days with respect to leaf production,

e.enthouqh C)irth of scion ._ hiqh when six clays precurift9

was ~wid". Bence frca the present study lt can be concludec1

tbat the patch bV6tiftCJ ueing deloliatee! scion will sem

a. a .\1Cee.sful ..thOd of YeqetatiYe pro:P8qation in

Dyl1.pthp _llea. Howe.er} three days precuriDq prior

to b*,cSiDCJ can be sugge.ted since it wl11 avold time laC).
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&iftQh and Xha. (1N3) _taiDee! gnate.t suc:ces.

for bll4din; i. -IlIO w... cl.foliated b.... wood "8.ued.

Jauhari and &i89h (1970) at4ai." 10 per ettM btM! spr__

in -DIG by actiyati.. ,. I:tWls two week befon bu4d1ng.

'l'eaotle ana Mauya (1970) also opined that two we.k prior
I

4efoliation of .CiOD shoot is the Mst for -1190 lNCIaing.

DhunlJaDa (1984) ObteiDet! 'bl9h ,.neDt.a.. of "aces. for

ston. 9rafting 1n __ ¥beD 10 days pr.aurec1 .cion vas

..... MallY vorlraa wbo he"e f~ .1II1lar .ffects for

defoliation treat_.e have r ...oDed this phe~aClft to the

iacreased _rist_tic acti"ity in the _dll_1T a. teralna1

bud r891011 (Paraai, 1974, ainth _ad Sriy.atey., 1979,

Maiti aDd aiawa., 1980 a'" ..V.b......, 1982).

Bxper1Jlents on la,.riDg uiD9 IBA, lfAA, BAA + IBA in

different coacentratlona 414 DOt ••eeeea in both the ye.rs

of i ......tlV.t1o_. 1IcN....r~then vas fo.-tlan of eal1..

in DA tr..t1M•• which 0_14 8ft be ellhanctlC! wU:h hl9ber

conc.Dtntloa.. ......., _. JIbovet (1978) ob.erYe4 pr:of...

eall••lDQ in oliYe air la,.... without allf rooting charia;

APril. erhe f.il.... of the .ir l.yers aou1d be tnc_ to

the lack of differentiati••f ..lla to roots. 'f'be call..

formation perbapa suggests the poe.ihillty of root inductlon
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by proper _nipu.lati0D8 like the use of auxinE, kinetin.,

vita.ina etc. Detailed lllyestivat10n Oft this asPect:

perbapa _y yield fruitful r ••ults. Alao exPeri..nt. OD

tissue culture Il19ht _ ..lde e. alue for the inhibitory

substances re.ponsible for DOn differentiation of callus.





Tba pre.ent in..ati.atiOJUl OR a~ and .8CJetati••

PI"Op8Vatloll of IllYly•••••11e LiM.....1'. carried ~

in the Depart_nt of "'lo97 a" .lorlc\llture, College

of Horticulture, Yellan1'k'kan darlDg the period fro

1984-'85 with the Obj.etl...

(.) 'l'o atan4arc1i•• -"boda for effecti•• CJel1aiaa

tloD of ......

(b) To atandaraia. aft _.~ _thod of .4I98tati••

proP8Vatioa throu.vh at. eatti... , root cutt1ftCJ., baddiDIJ

or layeriDg.

(0) To f1Dd out the effect of 9rowth regulaton

on rootift9 of st•• aDt! root c1lttlDfJt1.

!"be concl••ioy cJnVD. fro- the pres.nt 11lY.stl

vations ar. eu.wlrie. her.aacl...

1. 'I'h••ton.. did not ge"""'t. ¥beD .owa as such ...n

.fter tr..t1av with e~cala like GA, .it C,

Thiour.. , JQIO, aaCI lAtA.

2. .Pooled elata to flnc5 oat the .ff.ct of cbemical

treet_ts ...._1• ..., tbat t ....tlng the ...a. with

111
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GA 250 ppa ...corded _x~ perc_~a.. of .era1aat1oa

4u.rlav 8_er (12.7tJU .Dd ralny ••••on (65.0.)

e-pared to control vher. the .era1natioll PlIl'eeat.ge

•• 20.00 aDd 12.50 .......1••1y.

J. UMer 1ntel'lllittent II1st condltlon ••eaain.tloo

perce•••• of 40 alii! 20 ..ld be obt.ined c5\lriDIJ

s_...nII relay .ea801l "slJecti.ely vlthout any ebe.1011

t ....tMnt ee-pared to ao ••rld.MtiOll dur1n9 ._r .ftI!I

only fl•• per cent .el'lllnation chari.. nin,. ••••on.

4.

/

'1'he .,.raa1natlon percent ttaiDed • _xt._ of

80 .ad 70 duriDljl .....r rainy ....on respect1vel,.

vhell tbe ...... weI'. 9i••1l • ....••king treet... with

GA 250 ppm anll sown Ullder iDteraltte. Id.t. ,.baa tbe

abwe two factor. ill ...1aatlCID prot'lded t_ .eat

cong$nlal coatlitloll f. s..s ••nl_tion thall tbeil:'

individual .ffect.

S. "reatlllCJ the .eec1- with CIA 250 PIB .nd thiOU'e.

ODe per cent r ••ulted ... • see4liag survlva 1 of 40 ....

30 per CeDt ....pecti••ly duiDg s........ 'l'be ch.u.oala

d14 DOt .ffect the 8Uft'ivel .f seeal1n9s c!lurlD1

r.iny ....OD.

•



I. UDc1.r interaitt.nt t conditiOll ••..,l1ng auni.. l

va. fouad to be 10 100 per cent during ._•

• nd r.i.y ••••oa r ••pectlftly without any..lchelaicral

tr..t ....

7. '-'he ceabiDld effect of aiJlt aDd c_aleel. WIre clearly

..id.at dariao .'-'1' wher••eat Per cent sun1val

we obtai_a wben the ..... were treated with

GA 100 ppa ant! sown aDder lIi.t CGDdition.

8. An at_piluie: t"PeI1ltare 23 to 2,oC aDd .011

t.aperature 20 to 23°C with ••ry h19h r.leti••

llua1dity (98 per ceDt) 'Wave foaDd to be the !DOst ideal

coDditlon for .eec! ve.lnatlon aDd .eedll.. 8urYl••l.

9. '-'h. vrowth behaviour of aeecJl1Dge wes analy." ba••

on the helqht, 4jJirth alii! .~r of leave. produceCl.

GA in genepl and GA 210 psa ill particular prohcS

to b. the beat treat... duiD9 both .".ODS for

better p'owth.

10. lfhe exper1aenta on ..ed st",89. nv..led that t_pera

ture did Dot in!1.... t_ viability of ......

"'xi_ g.J:1alaati__s obtained two ...nth. after

atora98 which trac!uallJ"i4eeliaed as tbe store.. t~

113



114

e1apeed .IIIS it vaa ~1e~.ly loat .ft.E' ....ft ~fttu.

OUt of three -nhoc1. of .tas-_.8 .,.1.. cloth, polyt1leae

a" 0Pea _xii I l1It.nt1oa of .,.iab11U:y was noted i •

••ea- atond 1. cloitll •••

11. 'l'be .t. cutt1Jlta failed to root 1up1t. of treetlav

with 9rowth .ullNIt..... or by pl"Orid1DliJ 1nt......tt.at lI1.t.

12. a~ .-tl alao f.11ea to "9••rat. iIlap1t. of the

.,.ar1... tr 91.,..ft.

13. ft. lnt.ct roots when ~rt1ally .xpo.ed aNI 1nJ1lAC1

.xhibited rtl9...rat1on. llax1_ perce_••• (16) of

.proutlafJ _Jrred in the root. which we... of J _

thlck. '1'_ .i,01Ir .nd .....1••1 "-0.-••• of t1le

••clee.. ".....1.0 1MlX1m_ 18 the .})ewe ca... 'f_
sun1...1 Pe!'ceata,. aDd the thie".a of not. ".re

fte98t1••1y correlated .1Id s,,"1...1 •• _n 1ft the

cas. of 18 _ thick r .....

14. 'l'he s_.aa of two _thol. of ..UlIc111lQ, Yis. ''1'' ...
patch ...1711_ in te~ of ."'out.....Dd ....1••1

ahOWtMl that ,.tell b1l6S181 wa. tbe beat. aprcMlt1..

• NI .,,"1.,..1 we. 66.61 per cent JO.OO pel' _lit

....peftl..1y in "teh .....111II l ..t 11.6' aad

8.33 per ceftt n.Pecti••l,. 1n ''l''Mldd1D9. -r••..-tll
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eharae1:era 1i_ eat....1oD of aaion, girth of acloll

aDC3 Iltaber of lea••a w.n alao h1CJh ill patch b1I4d..

plallt••

15. Pd... d.fol1at1oa of acr10D vaa foaac1 to be beDeficia1

both for 'T' bdeSi., a. well aa for patch 1:nl4dinq.

auni••l va. aero pel' c~ when DO defoliation aDd

th&"ee days defoliat1oll treat_ate were 91..n while

it vae 25 per _at with aix cla,.a defoliated aciona.

'lhua for 'T' bu4cJin; Pel"104 of PX'.curiD; aDd 8UCC"•

... posit1vely re18t". III the ca•• of patch bUllldiag

whera three claya, aix ",.a aDl! 'IItbout defoliat1oa

tre.t_at. w.n proy14" ••un1..1 of 40, 30 aD4

20 per cent wen obta1Jaed reapectively.

16. The ~...lon growth .f ae1C1l va. hlCJh when t'be ac10D

shoots "en defoliated thr.. day. prior to budd11lCJ.

!'here vas DO .19D1f1cant 41fference aJIOlIq the two

precuring treet_ata .la. t'h&-ee claya aDd six da,.

for lea. prOduction.

17. Air la,..rlng atuc3ie. CODC!uete4 durlaq Jwle, .JUly aDd

Au9\lat .....led tbat IlOIle 0. the t .._t~8 8uac.....



in rooting ......... _11u8 f • ..-ation was falrll'

hi9h WMIl treat" with lIlA 4u1D9 the IaOftth of Jull'.

In another e,xper_.' lai4 _t dulDQ July 19_

using 1.,. raDCJiat fea- 210 pPa to 1000 ppa in4icat..

that I'OOtlD9 _ld DOt be ol*alDed ."11 with h19hier

conceD.t:retiOD and ......llu ' • ..-tion could not __

.aha.".

116





Acharya••• and Dasb. P.C. 1972. aff.ct of two plant
Q..owth I_stances on cashew alr laye..s.
~. lQ. !1' 514-531.

MaYiDdak8ban. M.. Gop1~... IC., Sr••~r, IC. aDd ••i .. ,
.:J.C.s. 1984. "",111Mb». ~l". Linn. (Xnd1••
vooe.beny). "e • t.... .pee ., for restoratlon
of f!lev...de4 •••1r--._ of ..,t.rn ghat•• Paper
pres.atellS ill tbe sealnar Oft .cOCS..,.loIBeIlt of
west.n ghats, lCI'aI, Peecbl. pp.413-..1••

ArUmugaa, S. and Sba18UQaYelu. X.G. 1976. Vlability of
papaya ,.ed, stored In peper baV8. §.. 104M.
un· ii' 140-141.

*Bahlool, B.D. and .....14. s. 1977. aootiftCiJ of softwood
cuttino. _der ai,t 1n ...lat1onto auxin content.
pia» ptat.,l ludMPT. & GJWIOI ;".I1II''''.'bs;p.
pp. 27-36.

Bajpal, P.R. and TrlYec5i, A.It. 1961. Storage of -1IlI0
s.ed stone. Atn. Yx. !.' 228-229.

Bajpa1, P.R•• TriYedi, a.K. and. .......49, A. 1963. Storage
o! cltn.•••eds. Id.. ~. U. 47.

Bajva, G.8 •• Sandhu, A.S. and ICbaJur11. H.N. 1980.
S.ed 9.I'II1..tioa .tladies i. p1... B.d.. bU..
• nt..a Aarle • .bU. l(l). 6-7.

&aDbr, G.J. 1980. affect of seed tr_tlll8Dt with GA Oft
g.nalnation of wint.r ...son Innuals. i.. Ind1aD
1IslIi· i!" 60-61.



11

*BartOD, L.V. 1941. aept. COI'ltr. Boyc. -rhaa,",oD Inat.
U. 41 (of) "Jpal, P.R., 'l'rift4!i, R.K. and
Pia.'d, A. 1963. 8tO"ge of citrus .eea•• iJI1.
~. iI' 41.

*BartOD, L.V. 1961. bed RE.,naSion ,F Lopq.yllY.
Leonard Hl11, Lonc101l pp. 11-20.

*Battac'barJee, S.K. aDd ..lalerl.ha, M. 1983. &ff,~. of
q~h substaace. and 9irc!lift9 OD the r89.D.ration
of adv.ntiti.s roots and tbe su",iyal of rooted
c_tilll8 In Poi.,... E-" lifiltt ".j.l.
Ortolluo frut$iqultur. B,j.UM 6 • 95-101.-

BhaMer}', K.R. and Shifts_nlar, Y.'1'. 1910. ProP8qatlOil
of litchi under lUst. e.. I"'i.p lIort. !.I' 74.

BhawUk, N. am Mukherj••, &. 1981. AocURIulation of growth
inhibitors In r,latlon to "'iability of stored
jut••eeds. 1Gl· .Q!l1. iI' 63-M.

8hebsut, s.c., s.lngh, R. anCI Shana, B.B. 1976. Oena1nation
studi.s in citra .eeds. Ip911D i.. Holt. 11 I 17-39.

*Bhujbal, a.G. 1972. Sffectl.. concentration of IRA in the
air layering of ,ua.a. Bu.. i., HAbat- Dale
Agr1S· IDly. I' 13-16.

Bhujbal, B.Q. 1975. Iaproy_nt 1ft seed propa,atlon of
loal. (Dyl"." Chll.. Linn.)· Bu.. J..,
Mahat- Phuk bari,. IaU. I' 73-75.

Black, M. aDd War.1DQ. P.,. 1915. Physiol. 'l.pt. 8.
300-316.(ef) War,iag, P.P. and SAund.rs, ~'.1971.
Hoaaoae. and dOdMlllG7. 6DD.. Bu.• .!!. DYSloA.
U. 261-288.



ltl

...., -r.....acl HODdel, D.P. 1912. ....o.....t ..oa of ___
___1 plaa.. --'......t. IMtlll. 119rt. ale
11' 238-1)1.

80••, Y.K., SlftQo....nt6, P.K. aad aace, s. 1910.
"ope.a'1OD of t~pl..1 ........t.1 pl~at. , ...
cutttao- l1D5...et. 'MUp I.. MG. il' 312-215.

antft, P.1I. 1919. .ff.eta" .1a.bec-.l1.... oa plant _~1'&.......elo,.,_. 1&81. Ia.. Ii' )'7..M.

Brlll9h11r_t, a.s. 0116 voth••• 19S'. .'fect of .t....tl'1e-t1oa
on etravberry •.., 9...1-tlOil. ££09. lfIa.C. ISsLt.
..... 1.11. zal 14...149.

CbatuwJ•••••It. 1982. .ffect" t11tfen,* aoa••nt 'lou
...l'OWth ....let.. _ ceotl-e • .., 1
Perce"-", of -III. ai&- 1.,.._. _JM !RIt. JI.
U. 128-110.



Chatterj.e, S.X. and Mukherjee, S.K. 1980. A not. on the
effect of leafy and .oa-leafy cuttiDQs on rooting
of jack fnit ~",EPJlI hateropbyllu,).
lmsil. .II.Qtt. 11 .. , 49-51.

Chauhan, X.S. and Reddy, 'r.S. 1974. Sff.ct of growth
regulators and mat on rootift9 in at.a cutting,
of plum. IMi'p i.. lI!Ii. 11' 229-211.

Chen, 5.S. 1970.
Pby·iol.

COntrol of .eed C)enination. 6ml. In. n.
ii.' 167-193.

Chhonbr, v.s .. and Singh, a. 1967. affects of plant:
regulators on air layeriD; ln C88hew nut
lAMger<31W! SHleld.p,.l, L.). I_Ian i.. !l9n.
ii' 26-29.

Chhonlcar, V.S. and Singh, a. 1972. Propagatlon of IIpqifan
1ndiGit by air layerlDg. 6Gb.. loG. ii' 89-92 ..

*ChiDCJ, ••C., BalNner, L.. and Wid.".r, ., • 1956.. Air 18yer1 ftCJ
with polyethylene filii. !U&h. ME.• .b1I!. 111..
iBll· NEt .. U. 3-9.

Chouhan, G.5. and Dhillon, 8.S. 1976. aff.ct of GA and
thiour.a and stratlficatiOD on the germiftati:;:;n of
9rape l.edS .. Ip4ia.~. Iort. U' 212-21J.

Chou(lbari, B.It. eDd Cbakrawar, Y.Il. 1980. &ffect of sc.e
chemicals on the gera1aatloa of -9:&1 11.- 8.eat8.
i· "'ber,.btn. MEise. ltD!X. I.' 173-174.

Crisoeto, C. and Sutter, B.G. 1985. Improving 'Nansanl11o'
oli"e seed g8rainatlon. pon&qi.OA" 121 100-102.

Des, a.c. and P8.tt.nailt, A. 1971.. Stueies on the effect
of growth r.gulators treated okra e.... with
r.sPeCt to growth .I'd sub.equent d.".lopment.
Indian i.. Mort. 41' 293-294.



Das, R.C. a~ Prusty, s.s. 1972. G~h regulator ,ff,at.
Oft s,ed treated brlDJal plante wlth relat10n
to the veg,tative a...lo,r8ent. IOOlaD i.• .IISD..
i2' 334-337.

*D, A1M&'9ar1a, M.S. 1967....rtla 40 _Juelro (qraftiDCJ
.shews) lam. Abatr· ii' 80.91624.

D.lIgan, B. and Schut_n, B. 1983. affeet of Ht04 aDd GA
3Oft s,ec! germination of Mpua &ur(urtc~••

IqrtScleDQI 11' 371-72.

*D.loacbe, J.C., auebtDg, T.~. aDd Baskin, c.c. 1967.
Pr~ictiD9 the relative atorabl11ty of crop s.ed
lota. Bal!.t. AIIK. iI.d ID. 'gan4atloD,
~••1a'tRpl .,at. UD1Y. PP.391-401.

Devlin, R.M. aoo J(arc_reayk, S.tI. 1975. Bffect of 11gM
and GA On the 9,I:II1natlO11 of early black
eraDberry aeeess. JI9E1. I.U. a' 19-22.

Dbua, a.s. 1982. aff.et of etbephOll ant" IDA on root1nq
of quav.. iJa.. aa,. t.!. 444-445.

Donoho, C.W. a.w welker, D••• 1957. affeet of CjJibberel11c:
acid Oft breaklll9 01 r ••t Period in &lberta peach.
icieacl !ii' 1178-1179.

*D08l', S.L. and CarlsOft, I\.L. 1912. PropaV&tlon aftbod. of
fruit tree C1l1tl.ara frOlB hardwood c~tlD9' of
fnit vari,t1... IID.. 411.. it(4), 80-83.

Dh_gaaa, D.B. 1984. Stan4al11i.ation 01 _thoa. of vegetat1ve
propevatloD 1n _-,0.•.Sc. Theels subaltted to
"'rala lwJric. Unl•• pp. 49-50.

*&19" D.L. aDd Pol,.t, F. 1969...... ..fl.) 1& 69 (cf)
Bajpal, P.R., Trivedi, a.x. aD!l Pr.sad, A. 1963.
Storao. Of eitns ....8. 1Sl. ~. U. 47.



·1

*Bleoft, G.w., ~1Dg, 1I.G. ana Radley, M. 1954. Plant
vrowth prc.etl8g propert1e. of GA) A 8l4rtabolic
product of the fUDg\l8 qj.bbnl,lA Cu 11k..01i.
tIe is;i.. bK Mrle. I.' 602-612.

ar••, A. aDd Ya))lowita, Z. 1911. aGOtiDtJ of peach hardwoo4
cuttiJl9s for the _dow orchard. i£1. 1fOG. IS.
137-144. ..

*Srnet, A.A. 1981. The iafluence of _d1_ ••ration, fUDCJ1eide
aDd lBA 011 the rootilllJ of ••ocado cutt1avs.
k. D· i.. MEiOD ADeI'o graul" biB". 4. 121-123••

avelUl, B. 1950. aesults of eaa. ext.terilMllts on the preser
vation of ceeQo .eed in viable condition. ~.
Mric., t.UI1. iZ I 48-50.

ptranklenc', B. 1961 • .Bff~. of GA, kinetin and other ."tance.
on ••M! tto~ncy. "'ur9 W. 678-679.

*Gandhi, s.a. 1955. till. MIlAO bU.. JCM, Mew t-.lh1
Bo.6 pp.118.

OaJl9W8E, R. P., Singh, D. aDd Chaadavat, 8.S. 1975. It. note
OR reJvn.t1oD of aOllle (Dylr),apthll Mlb11.8)
tree by .,.. baddiD;. Hena- i.. JlQG.. W.
f.. lSG-151.

Guar, ••Y.5. 1980. Effect of GA, ~SO.. aDd hantJ craekiJJQ
on the venat_t1on and vroOth of ...alint. in
vabut • In4il. i.. 181. U. 16-18.

Gray, a.A. 1958. Break1ag the d__DCY of Peach .eed. aD&!
crab gr•••••eaa with 9ibberellin8. flIRt ph,.iol.
11' 11-12.

Baailton, R.A., Criley, It.A. anet Chi., c. 1982. R~1a9' of
at_ cuttings of breattfruit <Artacar 2P! .lli:!:)
UDder intermittent 1II18t. ~. !EK. ~. p •
.!E2.2. !.2£. ii' 347-350.



....s.

"'""IlIIJ~oa. J.P. 1"0• ..., .ad pellen .t....9. I..
8OD""'~loa .. plaa',.......ouce-. (ID)
, ••••S r-..- &p !M.'. 1'"....1 aDd ..~t,
Odes. pp. 101-112.

·""_aft. w. INa. I-ot e:uttlD9S f. the pro~tl_

of pl. '" 0..... b1aDe and_ ••t. lil....
MZss.la M' 2''-276 •

....__•a.,..... "'t.., D. a. 1911. Iltpt KWWJ.2P'
1I1M1RlI.....,,1_. Jed Ida. IT••ti.. Ball
of 1'Dll11a Pt't. Lttl.. 8ft hUll. pp. 211-227.

aul1. J.tII. aoa COOZ"te, QeD. 19'71. Blueberry 1'..... to
. eoot tr.at...,g. IAEls- Ia&. !l(9). 10-11.

'*""91.,.... A.P. end A.ll, a. 19•••'feet .1. '._ .Dd ..rle'y
of .tock plent!!! 011 t_ ~ ulte lD -DlO.
6U1. lIVESU la' .'1-466.

J..., a.It4I • ., D••• a.c. 19... affect of ..tt4 t ..eat_at
w1th ~O\ftb ..~,... OIl 9••1aat1oa of ....ora1
1.100.... I.. 1.1•• IMJ. U' I1G-112.

J•••ada, .1.a. 1910. 5t.*,1.. _ tlM I'OOtll1Q of .~ cattlQCJ••
IM"I i....s· II' I.'.

ItbaD, A.A., GUilt, If••., S~th. D ••• '95'_ Effect of
,1bb..relll0 .de Oil q9,,"'.t108 of lett_ ......lau,. lA- 64I-Ml.



nll

*Lealta, P.c. aDd Dea, a.c. 19•• A Dot. OD ~he .ff.et of DI.
and l'Ootl... -.dia on ~iDV of 11tchi a~_
cu.t~i... ad... Idat. (d) Ben. Ab"C. U. 89.

LiDOarappen, V.G. 1982. atUdle. OD the .ffeeta of
pre-tr.at__ ana powtb regulators on root inv of
m::!rl'1: :r:"ft!tt1U air layer.. Da.ia
AbaR. I 2. 1 4-1 •

*Lyubl.cw, V.B. 1984. A." -.tbod of ...etat1•• propaga~1on

of 'fura.e poplara. II.U. aJ.uno.gg .... _01....
I.!' 6'7-68.

Malti, s.c. and S1awa., P. 1910. Bffeet of scion .ariety
aD! ~ype of aciOD l!Jhoot Oft sueceas of 'Dicotyl
QraftlD4jJ of -DliiO Qlaw1flr' indio L.).
fgp1.b JIK1. i.. iQ.152-1!5S.

*MarvolU:., R••ad Oaray1l1t., L. 19'73. Appli_~lOft Of ac.e
growth a.ataacea for root1ag of .our cherry
.oftwood c,*~iDIJa. "vhau IDdy !Ylh~
IIDd.pl,.a.1tcrultEi HI. I1'1hpq1D 11' 6'7- 2.

Math.., L. 19'79. Jlropa••~10. a'ud1.a 1n n_-v•••se.
'rhe.i••uba1~'ed ~o .....18 AtJr1c. Uniy. pp.11-63.

Maurya, A ••• ana ~l, s. 19'72. .ffect of plant r.p18tora
Oft ~M 9fll'Idna~10D of onion ••ea.. bR'g JI2E1.
i.. U. 258-259.

*MeftdilclOV1u, It. 1968. 1••8t19.t108 on tbe propagation of
ll8POn.nt frult .Peat.. by eut'dngs. Mg,
JDb.. sip•• bJd.J.ltj'r1 Reni.1. 5. 171-195 ••

Misra, R.S. aDC! V.rma, '1.It. 1980. Studi•• on tbe ....
g.niDation of 'k1rmGW oraage in central 8illalayas.
!dsl. IfREt. 11 (2). '79-8".



*Milra, a.s., 8i-Vh, s.a. aDd AMaatbl, D••• 1~.2. affect
of plant 9J:'OWtb hCJ'Ilator. aDd ••eorblc acid
OD ..ndaatloD aad erowth of _1,. aeedliap
18 _ .....1 1a111a. mg. -.s. " (2-). 16S-168•

....yen, a.o. 1980•••¥II1Mti_ of trUoliate onnge ....
1ft relation to tnit d• .-10..-., etora•••.,
c!lr:yiDrJ· i.. IID.. 1Sl· 11.' 281-289.

Motl, Dur, L. aDd Chatunedl, 0 ••• 1976. ProJ)aCjJati..
ac.e subtropical aftfl troplcal fruits by bu&U.a".
bP,... Ion· i· 11' 33-18.

MI1kherjee, s.x. 1963. stanaart!ieetloft of rootstocks of _ago.
1_ lag i. .IU:t. i2 (3 " 4). 22-24.

"'vab_...., s. 1982. &plcot,.l graftlD9 In .ah_.
cas" M.s.l. , ......

..l1li, D. 1959. Buddiag 1D ••11. I.cl. ah· a' 486.

"adba, Ie.X••.., Anand, veX. 1970. S...oral cha 1ft
auxln .ffecte on !:Ooti_ of .t:. autti of
foWl. pig. and lts relationship with
IIOblll.-tioD of stareb. £1,tgt. Dx.ioA. il' 99-107.



_..i, S.P. a. Singh, Il. 1912. Bffeet of different
chealcal. OIl fjez'll1..t1on of .trawberry ......
I.,lap i.. ltD.. I!' 265-268.

1CeQl, S.P. aDd S1D1ll, a. 1913. Pr:.I1Ja1nary studi.. on
1nhU»itop 1ft .trawberry ...... IpdliD II· 1OJ1i.
12' 310-375.

*Nyomora, A.M.S. aJXJ M..naaft, B.A. 1982. Rooting r ••pon••
to j ...n1l. ana adult eutt=. of apple and
peach to I8A aDd ....08.l;u.. IgrtioRi'SbM
lIa\ ..irt'cbI!ft .IDi r.layiM"""la1p 20, 135-140.-

*OW.n, B.5.1956. Ifh. storag. of for the _1nt.Mnce
of viability. 1Jill. Clma "b AgEle.
'IEMU, FarnhaJD, .nglaad. pp. 11-13.

Palanianraay, Y. aDCi _Ned, A.S. 1916. study of proPll9atlon
of cashew "".r<U.• MA14-.,le Linn) by patch
buddill9. §.. 1.1'1 Iort. U a 24-2S.

JIlIIId.y, D. aac1 Pbo9at, ••P. 1918. A Dot. em the propaqatlOft
of 011.. ..ltl.a... t.-o\llh all' layer. aDd
.toollDCI. rna. JIuS. 11(2). 39-44.

Pand.y. D. and Upedhya1', s.a. 1981. A not. on the
propafJatlOil of peach lIarc1wood a,*tln9s. Iraq.
Im,. 11 (3-4). 11.

Paad.y, I.C. aDd Pra.ad, R.8. 1919. Propafjatlon of aonla
by b.,CSiD9. laIl. 1J9U.. 11 (4) I 27-30.

Pand.y, I.C., Upadhyay, B.P. aD&! ......d, R.S. 1979.
Veqetati•• propa.atlO1l of ._".. Ip4itp HoD.
a! (2),3-4.



*PaDMlli, 0., Jl1lippuco, I ••••DI! caMDO, fl. 1983. G~h
regltlator8 .... other eODditions for rocR1D9
..........y 011•• _ttl",8. u.nau. 4i h'u,'lCO~'"
a 4l e"tf1oric;ultYD G (11'1.51-56.

*Par8.1, P.S. 1974. Sl9M Inftt. OR ",nao. Dh-.ctorat. of
""'1:10...cthya ....ct••h pp.11-19.

Pathalt, a.K., _ad.", D. and Pandey, V.S. 1975. alf.ct of
IBA concentratlon ana bottala heat on the root1DCjJ
of pl.. cuttings. PrIg. 1IEl. 7 (2). 17-21••

"thalt, a.IC., Pendey, D. aDd Jilalldey, V.5. 1971. Propaqate
teaperate fruit plant. through hardwood cutt1....
1.,1t8 1IID.. U (2) I 3-4.

ha'kash, C., Mallick aDC! Chatt.rj••, U.M. 1978. Inhibition
01 ••eel g.J:Ia1nat1on. and early growth 01 lettuce
by jolnt action. of .i\. It and IAA. ~. CUlt.
U. 177-178.

aajan, s ••na aa., 5. 1982. A IWW approach toward.
yegetatlYe propa9atloa of a0818 through cuttlags.
PaPa· JIgG. 1& (2-3). 190-191.

a.jaa, S••DC! bo. V•••M. 1982. Stuc1l_ on rootino of
patchouli cuttlag8 una.r Cllfferent envlrolDlents.
~. Ipdl!D 1IEt. Ii' 107-111.



•

a_1crllhllan, 11., AUJdaaa, 1I.M. aD:1 A1UdMln, A.M.M. 1970.
S~udle. Oil t.he .ecaln,tlon of ...ds of • few
or_.t.l .1..eI'189 ••mael•• I.. IDdi!A 1Qa..
11' 91-94. .

"'endhawa, 0.5. and 1fe91, S. 19M. Pr:eliJaiDBry studies 011
leed gera1..t1_ .BC! lubaequeat .eedllnv 9r~h

ln grapel. IpOilD i.. 121i. n' 186-196.

RaDdhava, s.s. and 81to, •• 1910. aole of growth regulator.
ln tbe rootlao of Mala cutt1 l1IiJs • lndiag i.. 1Qtt.
11' 26-29.

Ra!lYlr, s. and S11l9h, S.P. 1973. Zff.~ of DA, pott1ng
..elia ana _tulty of voo4 in propavatlon of
sweet liMe and leaOD CU'tt,ill9s. IpS1'8 i.. ijcrt.
12' 505-506.

ho, V••• ,M••nd Halsan, K.Y. 1957. Studies OIl tbe YegetatiYe
propagat.ion of .B-' <wedig qacUG.le L.)-
Further studie. OD .ir layerlDlJ. I09ia, i.. 'aric.
i.Cl. iZ' 451-465.

&ao, V•••M., a-IIIf, 8.S., Sre.ramalu, P. and Reddy, a ••• 1963.
Growth regulat..s ill propagation of _1\90 by
air layerino. "j8 fob i.- .11 175-179.

*aoberta, S.B. 1972. yiabili'y '11"". aa.-an .nd Ball,
2nd &dD Lon401l pp.21- •

aobins., J .C. and SdMabe, W.lI. 1977. Studie. Oil the
regeneratioD of ,pple cultivarl fraa root cuttinga
Propavatioa ,spects. i.. 1ISl· §s1. Ii' 205-220.

aobitaille, BeA••Dd ~, It.a. 1980. aapid aultip11_tlc)ft
of peach elODea fro- sprouted llOdal cuttillll••
aon.g1e",. a' 5'79-110.

Sa_dar, B••• and T.day, P.S. 1970. A note on t.he v8getatlve
propagectloft of ._1Wwaa, Avooado, jaakfrult .~
custard apple. I.. I114Mp IIMS· 11' 47-~9.



&111

SCU'f lel. anc5 ~, 1... d'.et of GA .. _peelea of
• .-lyptu. II'ID W. 1"6.

a., P.K. and a••, If••• lM7. ....1010;Ice1 _tUtU.•• OIl
"".M~.tlCD ot ~"a. YXI •••lat1OD of __leal
ooapoal.toa te t!le ..,._"tlora Of roota all'lA,... Of _ ...... 1i...... VIZI. litou of lea...
III l'ootiav of at. catl,.•• ;aEliA Mete. 1.1.' 1-13.

*Sha'l'ic, M. 1910....1.., CNttl1l98 of .abington ....1.
11."'81 II' 120t-1112.

abaIlBUQ•••l., K.G. 196.;p. studt.. Oft aa.. ••peat. of the
pby~lo1OQ1cel action of GA CD .... l)laat ...ct•••
L. IMilp leA. iZ' 62-70.

SbalUaUq."lu, 'K.G. 1983. St.al•• OD the ••feet 0' l>1aat
Cfl:OWth co_laton 00 be,.•.Va..........~ Ie .....
..t 1. ••• Oft lut..., et ,..t89Y OR d..,.l~_

of ...id and ....._1"14 80ne 'nit crropll. lfau,C01..toh.

Sba.. , a.c••ad 510gb, Jl• .M. 1979. St_t_ lD tbe pbfalo1orn
of ..eel (1......., loft aDd • ..,11119 9J:'OWtb ot :peaab
t:!fI. s .....batl. Im3i•• i.. Ma••• 399-401.

8i1agb, J.a. aad S ..l , •••• 1'!i62. Stud1•• 1. bW1dtng
of -avo. illli•• i.. a.s,. AI- 110-1M.

olnQb, 11.8. 1952... IMW ......1... tOl" pcoPlgetlag ._~.

(AzlkOShV ,.li. 1.1_.) id· ..",.U' MI.



xi...

SiD9h, L.S. 1954. Propapticm of _1190 by air layerin;
for roft stocks. ~. bYr • ass. Son. 1s;1.
U' 128-130

·Singh, L.8. and Singh, a.L. 1954. Mango :budding 111.~
ln U.P. ADa. .... 141n 'I;ui$ Ilu.. sdttm.
pp. 1950-1953.

Sin;h, L. ana JCban, A.A. 1943. Bow to prolong tbe 11fe of
_ngo bud wood. 1M',. Fruit .,. I' 1264-1265.

Singh, M.P. and SrlyaateYil, R.P. 1979. Studies on the
differ.nt ••pect. i_olved 11l .....er graftin; ill
_1190. ItS i •• ~. Ilort. n' 216-221.

Singh, S., Slnvh, I<.K. and ChuD9h, D.V. 1962. Sff.ct of
NAA anc1 lIlA OIl air lay.rill9 ln ••pota. Ip41tD i..
bli. 12.I 32-42.

Sinqh, S.P. 1983. I::libI.t Propagation. Metropolitan Book Co.
(P) Ltd., New r..lhi. pp.3

Singh, v.a., Pandey, I.C., Upedhyey, N.P. and Presad, 1\.5.
1978. Prope.gation of gua.... by bUl!ding. !pi.b
~. :1... 12: 68-71.

SiDha, M.M. aad Sinha, S.N. 1968. affect of M.A on the
gerll1nation of jackfrult aee4s. §al. SCult.
H' 372-373.

Slnha, N.M., Vel"1Nl ,J.P. aDS llora1l98, D.S. 1973. 5t.U••
OD seed C).ntDiltioD of gU&ft • .lE;ga. JIsIIi.S (2) '37 ••

*Smith, D.L. 1959. 'I'he effect of juyelinlty on rootlDIJ of
cuttings frca apple seedling. it- Arpold
AYRor:,tum !2' 172-175.



Sr••lamar, K. aft4 A&-a"lD11a1r.abaa, M. 1985. Seed v....lnatloa
Ifechlll.- ln Dyl~,••, "lisa LilUl.
aftl'Vr..n 80.13. .19.

Sr1...t ... , R.P. 1960. AOIlla - AD iDlporte>nt fruit plant
of India. Mla.had ,.ger Ii(2). 81-85.

*Sri"asta"a, Jl.P. 1960. Studl•• oa the r.,pcm•• of plant
vrCNtb regulators in air layered "hoota of _ago
<!'tpgl,.. lD4ie:t L.). 11· 111. Iu.., BAPV"

110<" llD1'!.. 11' 1-3.

Srl"••ta'ft, a ••• 1962. Preliminary .tudl•• ln budcUnq of
qua".. 1.G1. '»11. iI' 28.

5rl",.t."a, R.P. 1961. :rurtbel' studi.. 1n budding of 9ue"".
§.Al • .G!U:1. ii' 413-434.

Sr1"••,."., R.P. 1964. AOft1a propeoation. IDtlHA 1IM1;.
8 U). 15-16••

Sri"st."., R.P. 1965. Propa9atioo of a..1a by budd1..
§.G!.. 061&· 11' 149-160.

5ri".8t8"a, R.P. and Adhl1rar1, B.S. 1972••ff.ct of
presowing tr••t.at with qrowth ,ubat_ace, oa
iDlportant yegetab1. eroP8 ". Oa1on. bPig ,z.
~. U. 183-187.

5to\1t• .,.er, V.T. 1937. Reoe.ratioa in ".ri01l8 types of
apple wood • .lIB. MEie. 1&1&. Ilia. W. b16..
iD' 308-102.



Swa.y, A.Y. and auada~, S.K. 1963. Propagation of
"1&19-1• IIIYMka' by root suckers, a1nqle
aod. It. "'1JI9- ana root cut~1J'198. §.. Ig1kp
Bort. 11. M-II.-

-rares.alto, 11.'1'. 1964. 'l'he juy.nil. stage aDd lts slvn1ficance
In vegetatiy. propagation of per'lUlial plants.
'HlI'iSI r'''r1....., s.1IJsobo.,.j.t.Dhpo2
lJr,ad_1.l i' 3-24.

Ifaylor, e.w. aad Murny, %•.1. 1981. Factors aff.ctl.. tbe
propavation of the British blackberry cultl..r
Alhtoncro.. fr~ root cnattiDCJI. Ban. II.t.a.
il' 63-73.

"'••ot18, S.S. and Astbana, II.P. 1960. Propagation of aonle
by bUdding. Gad.DiH 1 (8). 18-20.

-reaotla, S.s., Dayal, 1(. an4 Aatba", M.P. 1963. Propagatlon
of jackfrult by bv4diDfjJ. b1. ~. i!' 46-47.

Af.aotia, S.S. aDd Maurya, Y.lf. 1970. studi,s 1n the
propagation of _ngo by budding. JXisl. BOU.
l' 35-44.

Ifeaotta, s.s. and Pand.y, I.e. 1961. Sffect of growth
substancel on rooting of pa.a e:u~tiDllJs. ISi.Cult.
il' 443-444.

"'.aotla, 8.S. and Sriva.tava, a.p. 1959. Mnla. Girdlni.
1 (6). 1-3.

'1'_ri, M.M. and Gupta, P.G. 1981. Bfllet of CjJenotype,
I.ed grad. and ...lrom8ent on vlabi11ty and vigour
of sunflower I.ed in Itorav•• And RI.l. 9.126-131 ••

-rh1bault, B. and H.~ftP, L. 1971. RootinC) hardwood cutting.
of bertl.t Pear. MMler U l'AMliora\1oD 4u.
plapt.a. il' 423-443.



'1'reeby, M.'1'. 1983••ffect of DA on rootiDC) kiwi fruit
aDd CJ1I8•• l....l'dW'OOd euttiftQe.Pknt f&:QQ.
U (4)' 7-10.

'1'ukey, B.B. aDd cerlaon, 1945. areaUng the dOrDMlDCY of
PeAch .eed by treat._ with thiourea • .I!X.K. a.u:.
!9R. lfOrt· 15;1. it. 210.

V.divei, B., Swam, P., IJ:'ulaPP8n .nd aaj, G.D. 1981.
Veget6t1.e PI'OpevatiOfl in cia.... (£. UVlaR1sma)
i.. Indy, &90. i!' 231-232.

*Vieites, B. 1953. Set.,i_ sobre 18 reprOductiOD veget.ti....
del eastano. 1••Dr81...1ento en .1 acodo .lto
-.dieMe el ellPleo de fitohormo.e .y. 1sJ!.l. l1I..
Veg. Madrld.

Willie., J .'1'. and Bauon, J. 1974. The potential of .igo_
testing for long tem atorafle. Mo. Iort. kl.
49, 395-401 •..

·Witt••r, S.H. and &ultov.c, ....J. 1957. G1bberellill8 and
Higher plants. VIII. Seed treat..nt for been.,
peas ana sweet corn. Quart. "ll. Ntsb.!2,215-2S4.

Yeou-Der, It., " ••••r, B.J., and Pool, a.M. 1962. Effeat of
low te.perature .Dd c;rowth reQulators on gemination
of ••e48 of 'fob,. grapes • .fLgs;. 6lUE. ~. D.sa:l..
,k!. !a' 32.1-330.

*zraajdek, B., Pieniazek, J. aDd Oraayah, z. 1974. arh••ff<,~ct

of synthetic ••ina on rooting of softwood aDd
hardwood cuttings of eau._aiee pear. PrI. Instytut»
SMowniet•• IJd.HNC;V1Mg 11' 43-48.

·zyl, H•.7., Van. and Jolly, p.a. 1971. aesulte of rooting
.xPeri_nte with Peach aDd apricot berc!woOCl cut t ill98 •
Decl.,.», fruit q'OMIC. 11 (5). 104-106.

* Ori;;inals not .een





APPBJifDIX I

Weather data aM percentav_ vermlnation of ._eel.
aol1 t"Pentv_ aelati••·

h\8i<!ity
flU

G.,..inatlon
~)

Mo_b

Mareb
Open 10.63 36.04 24.64 53.11 28.45 62

Mlat 49.69 27.00 23.30 23.00 22.00 ••
.J\U1e

OpeD 17.19 28.14 23.00 30.28 25.57 81

_at 35.63 26.00 23.00 22.00 20.00 98



APPSmIX II

W..~heJ:' det:a aDd Perceft~ag. BUrYl.al of ••.aliDGs

Soil ~"'Peret.ur.

"xi... Mini...
~C) ~C)

"reh
Open 13.88 36.04 24.64 5).11 28.45 62

JUst 64.77 27.00 23.30 23.00 22.00 98

J....
OpeD 39•• 28.14 23.00 30.28 25.57 87

1Ii.~ 90.:15 26.00 23.00 22.00 20.00 98



(20 days lntenal)

APlUDD. III

Analysi. of yaria_ ~abl. fo~ hei9bt of .eedling. (.--.r)
(20 'ay. internl)

So\Irce 4. ....n .qua~••

20 dap 40 days 60 ctaya 80 day.

Treat... 15 12.01** 26.90** 44.53** 44.15**

arror 48 18.54 46.69 56.79 57.99

Total 63 -
**Si9nific8nt at 1 per c.nt 1...1 of ~obab11ity

APJlBNJ:'IIX IV

ABelysl. of yarlance table for bei9ht of seedlings
(Relny season)

Source 4f

20 da.,. 40 da,. 60 daye 80 days 100 days

11.09** 70.61** 20.11** 47.75*·

Error

15

48

63

0.75 0.65 34.30 30.48

39**

*. &ipificent at 5 per cent leY.l ofprobabilly



APPUDIX. 'I

R"re.siOll equation for describing vrovtb beha.iour of .eed11lMJs with reqaZd to the
different treat..nt.

Treat__e Regression equation Treat_.s Regre.sion equation

GA 250 Pta 7- 2.5x + 4.271 g03 1~ Y - 1.7 x ... 2.981

y- 13.5x + 26.772 Y - 12.3x + 22.72

500 ppa y- 2.4x + 3.371 y. 2.2x + 3.721

7- 12.7x + 24.562 y- 9.4x +20.142

3.311 1
1000 PIa 7- 2.7x ... 7- 1.9JI ... 3.32

Y • 13.1x ... 22.882 Y - 12.2x +21."J

0.241 :tAA. 250 Pia 1
'lit C ~ y- l.ls ... y- 1." ... 3.1'

8.lx + 10.742 2
y- y- 9.ax +11.01

y- 0.12x + 0.831 100 Pta y. 1.2x ... 0.18

7- '.6x ... 10.012 y- 7.4x +15.122

0.71x + 0.911 1000 1
y- PIa y. 1.6x ... 2.47

y- 5.lx + 8.292 Y • 6.lx .13.702

'Tbiourea 1~ y - 1.lx ... 3.221
Control y - 0.'5x + 0.8,1

21.892
Y - 12.9x • • 8.172

1.Sx ... 2.321 Y • S.7x
y-

y - 9.6x + 19.942

y. 1.4x ... 3.111

y- 7.1x + 16.232

1
SUJIIDer se.son 2aalny se.8on



*Significant et 5 Per cent leftl of prolNabi11ty
··SigD1ficant at 1 Per cent 1...1 of pcobebility

APPCNDJX vn
Analyei. of ftrianc:e table for girth of seedlings (Rainy MClSOft)

(20 da.,.s interval)

........ne
Souree cSf 20 4e.,.. 40 da.,.. 60 cia,. eo 4a.,.. 100 4e". 120 da,.

0.009 0.027*· 0.03'" 0.063·· 0.059** 0.075

Brl'OI."

'rota 1

48

63

0.005 0.008 0.010

-
0.006

-
0.006

-

•• SigD1f1cant at l?er nat le.el of probabilit.,.



APJlaDD. VIII

A_l,..ls of yarlaace table I. 1., aUilber (s_r)
(20 cI.~ laterYal)

....n ......

!'otal

dl

15

48

63

0.710*·

0.012

-

40 day.

0.09

-

60 da,..

4••**
0.14

80 day.

6.783**

0.333

** 8i9D1ficant at 1 per nat leY.l of proa.bl1ity

Alt.-am
Analysis of ••rlance taJ:>le fol' 1••, aUl8ber (Ra1ny .ea80n)

(20 cia,.. 1.8"'81)

aourc. clf

Mean aqua...

20 clays 40 4&,.. 60 d.,.. 10 days 100 days 120 clay.

&nol'

!'olal

48 0.26

61

0.46

- -
6.57

** Slgnlflc:aat at 1 Per cent 1~e1 of probabllity



Aaaly.is of "ria_ table for tbic1me.s of root. OIl height
of euokel'll (11 48]'11 1Jlterftl)

Source

Treat_at

Brror

-rotal

4f

3

16

19

15 daya

3.17*·

0.132

-

30 days

43.]6**

0.307

45 4ay.

65.26**

** Significant at 1 PII" oeM leYel of probability

Regres.,ion equation for aeseJribilllJ CJrowtb behayiour of
.llCkel". under various treatJlleat.

lea

5_

7_

10 ..

Reqre••ion equation

5.4Ox + -1.14

].75x + -0.84

3.03x + -0.47

2.06x. 0.06



AI.I.XX XII

ADe1y.l. of ...erianc. tab1. for thie.... of root. Oft 9irth of
••eker_ (11 4ay. iat*r:n1)

.... aquar••

'rota1

3

16

19

11 "7.

0.026**

O.IOS

-

10 days

0.12*·

0.01

-

45 days

0.006

•• Slpiflcant at 1 per cent le....1 of probability

AoPPUDl'X XIII

ADal.,.i. of rlanc. table for th1c:Jme.. 01 root. on number of
1 8 produced on ••ker. (11 4ay. iDterw.l)

Source
......-res

4f

3

16

9

15 day.

1.4*'*

0.4

I.a·*

0.4

-

45 4• .,.

1.91'*·

0.76

** SlVft1f1C6nt at 1 per cent 1.....1 of probability



......u. X1'I

Chi-.quare ••1_ for coaparuoa of 41fferellt periO! of preeuri.., with
nqard to the ..... of ......ti...nt! BurYi•• l of bUlSd11D98

COIQIIIJ:isOft

Without Vs 3 de,.

Without Vs 6 days

3 d.,.. Vs 6 d.y.

Val.. of chi-squar.

6."*
U.9O)

6.6'*
.0.53)

o
(0.43)

... Slgnlficant at Spar: oem 1...1 of probability

(---) Chi-aquar. for surYi.. l rate

Aulys18 of variance tCible for method of budding and a.foliation of
8clOD. shoot Oft exten.ion p"owth of aelon (20 dey8 intern 1)

aource elf
20 day. 40 day. 60 days 80 aays 100 dB,.

Treat...

Brror:

'fetal

3

12

15

37.38**

0.49 1.55

··Significant at 1 per cent 1...1 ofprobabl11ty



Regress10n eq\Iai:101l for ._.1biag i:he cpofth beha.lour of .010a
aDd_ .....i •••_~_.

aegr..slon equation

'r buddlng 6 clay. I' • 1.05.... 1.4'

..toh baadlft9 ,Withcna y • 5.28.... 1.632

3.aya I' • 6.45.... 3.06

, clap I' • 5."1x ... 3.23

APP8!IDa XVII

.-..lya18 of .ar1.nee table for lletbod of b\tdd1nq end d.fol1atlon
of .cioa ehoot on 91rth of stock aDl!l aci_ (20 days intern1)

&oaree 4f

20 days .0 "ay8 60 "1'8 80 daye 100 .aY8

'l'reat... 13 0.157** 0.31"'· 0.822** 1.280** 1.190**
(0.016)** (0.087)*· (0.109)·* (0.078)**(0.082)··

arror 12 0.010 0.012 0.00' 0.009 0.006
(0.006) (O.OCM) (0.009) (0.007) (0.009)

'rota1 15 -
*. Significant at 1 per cent 1•••1 of probaDillty

(---) Values of _n squar•• for 8c1on



~ly.l. of Yarlance ~.ble for ..tbod of budd1nv .n~ defoliation
of acion shoot OD Il.-bel' of 1...... (20 day. int_".l)

.HeaD aqua....a
Source df

20 ••1'8

7.83** 6.11** 9.58** 10.91** 8.16**

&rror 12

lIfotal 15

0.63 O.SI

-
0.75

-
0.58 1.38

-

** Significant at 1 per oen 1.eYel of pr:obability
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,.he atudies _ 1W0paoatiOft techniques 1ft

llwllapth.s "11" Lian. wen carri~ _t in the Depart

_at of JIoaol09Y ana rloriculturfl, College of Horticulture,

V.llani1tlcara duriDQ the y.... 198' to •85.

The studi.. wer8 carried ..a on seed as veil a •

• 8getati.e proPB9ation. 'rbe pc.....eri•• of RUIlie. are

the first of its ltiad do_ in Iter. la Oft the abo.e li..

and ba•• yielded valuable results.

,.h. ston.s did DOt v.ainat. vith aay 9rowth

re9Ulator treat_nt tried. 'I'he bart' •shell' c:ew.riDtJ

the s.eds acted 815 a vreat barrier for .eecS geralnation.

'l'he ••edE ar. to be extracted and sown to .et oera1natiOD.

GA 210 ~ vas foud to induce the .-xiaua geraination

of ....s. Ifhe 9rowth cha...cter& analy8" Dased OIl the _

beight of ....11ng., V1fth of see4l1nlJ& and nwaber of 1......

proCiuted also rev.-lee tbe superiority of GA 250 p~.

'1'he seed v.ra1nation and s..,l1a9 BurYi.. l vas

alveys high under .ist. 'I'be coadltlons pr..,ai1ed UDder

the lIli.t i... an amblent t_perature Of 23 to 2.,oC, 8011

telllPeJ:'atuzoe 20 to 230C and b1cJh relative hul1~ity

98 per ceM ..... found to be the most c0ftgeD1al coa4ition

for both aeed veraa1nation and seec!lift9 aurvl..1. The



veJ:ll1..~1OD and 8","1"1 ... eDhanced to the -xi..

"h_ the effect of CIA 210 ~ al'd .1R ...... ee-blnec!.

The ••asODal 1Dfl OD ...., ger:a1D1lt1on was 1le91191ble

while the ....1111II i •• l ,.- hlcJhest durlDV raiD!,

....OD.

'fbe exper1... OD ..ea 8torage .howec! t_t the

.iability incr..secJ after extraction eDd attained

8Xt.ua two ..thB after storage. The viab11ity 4ecr.....

there after and ... 1..t ee-pletely .e.en .-oAth. after

8tor8ve. Cloth wae found to be a useful _terlal for

.torin9 t be ......

Veqetatlve propelation tbrOW)h shoot c,*tiIlll8,

root euttlD'Js, lntact roots, J:tuddlng aD4layerlD9 were

trleCl. Shoot: cuttllJ9. fall.'" to root irr8ePeCtive of the

varloua c~lcal treatmallt. and conditlona prayldec! fol'

rooting. S1IIl11arly I'oot cuttials also dld not regenerate.

fjut the sucker productlO1l from the lntacrt roots could be

accelerated by lnJur:ln; the roots. OUt of the fO\ll:

types of root. via. ) ca, 5 em, 7 CID and 10 _ th1s

roots, ) CIIl thick r~e peeweeS to be sUPerior in te~ of

percentage eproutil\9, v19O\II: and p-owth. The .\U'Vlval

of the sucker after tren.plant ing was also ..xi... in

3 cm thick rocte.



OQt of tlw two ~bode of bWldl., .1•• patch

aDd .,.. buddlng, petoh buddiDg vas lou*, to b. aipi

fteant1y fluperlor 1ft t.e"... of aprout189, au.rv1••1 .~

eub••quellt vrowth. D.fo11atlO1lprlor to bu4d1ng va.

fOllftd to be beaeflcla1 for sprout1ng a. tp'OWth of

b1l4dll1l9s •

lfhe exper1aeDt Oft air 18,.rl.. lndlcated ~h8t

callus fo~tlon was CODfl-.c! to the treat...t w1th 1M

.speciallyat lower cODcentntlO1U1. 'l'be cellu8 .0 f~,

how...r, did not d1fferentiate iato roots.
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