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CHI\PTEH 1 

IN T RODUCTI ON 

Guava <Psidium guaJ ;. v~ L1 nnl is one uf the m01;l 

commo n ft~ utts i n I ndi a ne>-:t to mangu , b.:J.n~n;:J .:HHI f itrus. 11. 

bRlongs to the family "My rte~ ceae". It i s a n.)t i v e nf 

trop ica l 

Co l um bus, 

Ameri ca and soon after the ~ i scovery o F Ame rica 

probab l y Guava wa& i ntroduced i " 1 n d i a 

by 

by 

Portuousse. Now , it has been sp rf:f~d .as an impo r- t.c1nt t~· opi c.:ll 

and sub-tropi ca l fruit crop 1 n th"' C<J<•nt•· y. 

At p rese nt, Guo vn i s IJr·o wl l t.hr·uu yhout l ndia fYom 

sea l evel to an edeva l ion o f allnul :lOOO let't (Hayes, 1957l . 

In India , tt~o pi ca l .~r wa urtd~r- gu ava cultiva ti on is 1 '66 , 6~>0 

he c laf"e~ with tu tal pY odu c f i c111 r; f dt}uut 10 , ~2 , 550 ton ne s , 

w l11l t..:: M.Jh .3rdc.,;hl. l ,J S I . .Jt l3 f '(o!Liol_r· iltt)l,t JS ·lbiHJ I. 

1,4 9 , 200 to nne s . 

The avwr"alje pnJd~> c tlon pl!lr h "ctan• nl th" Ma l l -'IY"-l shtra Stat e 

i s ;; ! most doub l e i.H . 70 t onnHE;/ h a. to ll 18 p>· odu c Lion of t.l•" 

c ountry as; such I Annonymuus, 1989 1. 

It grow.:; well on v;-n· i ed so i 1 types an d unde r 

diFfer"ent c li m~ t! c zones of tropical an d s ub-tYopl ca l 

du e to tt•s hardiness and dr ou yht resistdnce behav i our 

in I ndia and abt- oa d . 

Bornn culti v ars o -f wi cJB r' E?putation .;~ ,~ a Qt"O Wn 

PrarJesh in gener-dl, dl1d f\ 1 ] .-ll• .=•b-id in fl .t r-tictJldt' . 

bo th 

in 

T lt t:J 
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va~ i e t y sa~da ~ <Luc know-49 > is -3 sele c tion fy om see d li ng s 

y~own at the Ga neshk hind Fvu i t E•pe•· iment Station , Pu ne . lt 

is a seed l ing se l ec tion of Sa feda an d ha s bee~ ~ecommende d by 

Maha t' a s htr'a Stol e Oepar' trne nt o f Ag ,~ i CIJ 1 tui"B on ac cou nt o f 

it' s ~elat!vel y dwa ~f and sp~ead i ng hab it of g ~owth , p~ofuse 

bea~ing and e• c el lent quality. Now , this va •• iety 1 s 

id9ntified as Sa~da~ <Ch9e ma and De shmukh , 1927 1 

Guava being a ha~dy f~uit c vop has got c8nsi dev ~b le 

impo~ta nce on account. of it' s high food v alue fr om co nsume r' s 

point of v iew and is highly profitabl e cr op to the growers of 

Maharasht~a State on account •·equi~ement of 

and good re t u~ns. 

low inves tment 

I n rece nt years, the economi c co ndition of the 

cu lti vars g ~owing rainfed crops i n rainy season of the 

Maha~a 10ht ~a Stat e is being deple ted due to co nti nuous ev-r-a ti c 

~a i nf a l l in monsoon season. On the other hand, the 

cu ltivators having i vr igation p otential a~e also fa c ing the 

prob lem of a va il a bi lity o f i~ri gatio n wale~ du t" i ng summet'· 

months in pa•· ticu l a~ . Und9~ such ci ~ c umsta nce s , it i s a 

p r ime need of the day t o gr o w Fru it c~ op s which a re h ardy and 

r e qu iYing onl y n1 in i rnut11 wateY requ J r-·ement. Govsr-nment of 

Maha~ashtra has al~ea dy in i tiated programme o f fruit planting 

on a ma ss scale with a mai n ob jec t. t u uplift the economi c 

con1jftJon of th8 g t· owe rs a1uj a l s n sirnul t angous ly t. o upgr'ada 



the d i e ti c v a luB per hR a d pnr- ca rita . Tl •<" g r-owPI' S of the 

Mahal"'" a Dht r- a and V1dclt'"b h d r-e g ion t r1 p Llt' l icu l ar- arE~ ver-y much 

Interested t o g row hardy fr-uit crop£ !Ike gu ava . 

Ge ner a l l y , wh a t ever the gu~ va orc hards ar e e•ist i ng 

those ar-e mainl y from s ee dling plants and are differing to 

some exten t in sup p l y i n g fru i ts of good quality and 

pr-odu c tio n. 

As e xual p1· opa gat !on "'"tha d is mos t 

supp l ying t rue to type p l ants. TherB a rB many methods of 

a se xua l pr- o pagatio n of wh! c ,h air , t o nyue and ti p layer i n g ar-e 

popu l ar ones. In al l these methods , theYe is lot of mor-tality 

after- det ac hment o f l aye r-s f Yo m mother trees in nursery. The 

final perce n tage of sur-v i val depends mainly o n thH after- car-e 

and the env i r-onmen t a l c ondi t i o fl s ex1stlng dur-ing su mm er 

mo nths . 

Re cently , p olybag method of layering has been 

i ntr- o duce d b y Punjabr ao KY! shi V!dyapeath, Ak o l a In the year 

1987 <U lemal e and S h e i ks , 1987l a nd it i s be i ny adopted fw• 

the mul t l pl icali on by the nur-serymen. In this rn 1~t hod , tho 

per-ce ntage success Is hi ghe Y lha n nthh!r methods. 

Po l y·bag methon I s b"ne f l c la l l.o multiply the guava 

Pconomicillly on l a,· ge fir · d l~::~ Llue to fo l I o wl n g 

advr1ntagas. 
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I n p o l ybag method , ther-e i 5 no need o f 

tr-ansplant i ng the layer- s after detachment and hence 

t he r-oot sy s t e m r-emains undistu rbed . 

The layers obtained in thi s method ave gr- ow ing in a 

str-aight man n~;~..- . 

Eas y to wate• in p olyL hene bags . 

This metho d does no t re4ui re stone or pot or any 

a dd! ti o na ! arrangement t o keep the shoot in 

positio n wh il e root ini tiat i on and growth. 

H i gh ~or ce n t aoe of survi val after deta chment in 

nw· s•n y st.< gs du v i ny r a•· I ng si nee , the root sy so tem 

producud by thi s metho d remain u ndi s turbe d. 

I n this way t he pol y bag method o f l ay er-ag e is easy 

to peYform and econom i cal . Thi~ met ho d will be usefu l to 

mu l tip l y the guav;, p la n ts wlt.h """ " s uccoBs and fulfill the 

gr owlr~g t.leman<l of l l itl f C~rm<~rs. 

'fhl 8 Is bolng popularised wit h 

nurs~rymen of V ldar-b h a regi o n due to it"s me vit s , but 

scien tific techno logy Is yet to be devel oped and so, 

lh.,

the 

this 

fact I nsp i r-ed to c ar-vyout a n exper-ime nt to s t anda r-diz e the 



:s 

tschnoloQy i n respQCl of time o F l ayeri ng an d a f ter ca re 

whi l e r•ring in nun;sry .. tags iHllj to ubt a in high p er centage 

o f liUCC.,&•J n t tho l ay.,rs . With thes <~ ob jec ts i n v iew ths, 

"Standa t~ dilatlon of ttrn~ for pu lybsg l.J y ~ll'~-; in GtJ. l va IJ I HII u 

Akola conditi ons" were cat· r ied ou t in comme rcia l fr u i t 

nur-6eYy, Punj a brao Krishi Vidyap~eth, Akol a during the year 

1992-93. 



CHAPTER I I 

REVIEW OF LITERATURE 

The pY ese nt lnvssti\jatio n "StandaYd i zatlon of tlms 

foY polybag l ayeYs in Guava CPsldium guajava L.> undev Ako1• 

conditio ns" wa s unde •· tak en duY ing t h e yea Y June, 1992 to 

Octo be•· , 1992 in commeYcial fyuJt nur s ery , Depar- tment of 

Hartl c• d tuYe, Punjabrao Krish! V!dyapeeth , Ak ola , and the 

avai !able 11 teYatun• on tha invelii . IIJ••t.lun is r ev i ewed undon• 

<lppyop•· 1 ate he a di r>gs . 

2. I Propag•tion Methods 

Gua va is pr-opagated by seed a s wel l as ve getati ve 

method . They e is s o much variation In fv u it ~ual1ty and yiel d 

ft'"om the pl aots g t·own by ue ~u .-\1 muti Ht d an11 it requi•- es (' l ong 

peYlod t or- bea Ying . On th~ nthev hand, veuR tati ve methods of 

pYop agati on s upply lrue to typ~ planl.s hearing s aYiy cYop of 

u n iform q u a 11 ty . The refore , the asex ual metho d of 

pvopa gation i s of pr ime considerat i on . 

The diffeY ent methods of vegetat i ve pvopagation 

techniques used f or- gua va a •· e mainly c~t t1 ngs, b~ng and 

layeYing an d th8 woYk done on thsse pYopagat i on methods by 

many ~esea~ch workers ar e summa 1· issd be l o w. 



7 

2.1.1 Cut tl nc 

The mu l t i p licati o n of gua va by cutting wa s carr i ed 

out by man y wor k e rs, but si n ce guava i s diff i c ul t to •· oot 

under no rm al condit i o ns, the success obta i ned wa s negligible. 

Pe nno ck and Maldo nado ( 1963l did not obta i n 

a ppreci able results in mu ltiplicati o n of gua v a c ut tings e ve n 

by us e of I ntermi tte nt mi s t propagati on and different roo t ing 

media . 

8 1 ngh and Gaur ( 196bl c ondu c ted a n Rx periment on 

p r opagat i on on g u av a by hard woo d , nami har d wood and so f t 

wood c utllngs , ea c h with two pain; of l 8 a ve.:; , fai i Rd t o root. 

in F•; I l "'·'n l il) h t o.- in Lhe rartia l sha de of a 

l -31 l,hL il l O P , 

ll afE.1 L' ./ g t q l. (1lf88 l ]I JYL '' •I i1J. tl .•·l1 mLJ lt i j ,lJr. ,Li r' ' ' ,_, f 

g u a v a by hardwu01.l ,_ , ,tt. } r.g s U l l• .h~ l 1..: U1 1tr n l l e d II JI \IJi l io n s - 1111 1 

failed to obta in any &u ccess e v en in case of p a c lobutrazo l 

t r eated c utti n g s . 

Ma c k ow i ak ( ! 989) inv est.l g 01ted pr o pagatio n method in 

s wee t cha Yvie s a nd Fail~d to o btain r o o t s in both sem i 

hardwood and hardwoo d c uttings . S i mila r l y Gutener and 

BogoroditHk i i ( 1974 ) a l sn r spor t-.ad pom· t~ esu 1 ts in 

p r op a gotion of wa l 11u l by 10 o ft.wuoli •Jil d hH.-rjwood C•Jttings. 
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2,1.2 Budd!no 

The wor k done by many research workers in guava by 

budding ar~ gi ven be l ow . 

Chand•· a ( 1965) re v iew"d the reo;ean: h a dvance s 

clonal propagation oF uuava and rspor t . ~d that +ork~rt me tho d 

of bu ddi ng wa s found to giv t'1 c onsll;tently bette•· results than 

tohi~ld or patch budd inQ . He furL!te• · reported that high 

pe r cen taiJ B o f succ .. ss w;~ a obtai ned w i tt • a i ,. 1 aye•· i ng. 

Singh at ;U_. <19 78) co nducted an expe r iment on 

propagation o f guava by bud d ing and obtainP d h igher e;;hoo t 

1 engths with 1\p ri l or M•y lJudd 1 11g. Patch budding gave 69'1. 

succe ss a• ag ainst on l y 24'1. wlt.h c ~t1p build ing . Us e of fre s h 

buds gave bette r result• than those fr o m defo l iated shoots. 

results. 

Pande y et J!l . <1 979) als o obtai ned sarne tt• end o f 

He further reported that use of swo ll en bu ds gave 

better re s ults than dormant buds. 

Nagabhu s tlanarn ( !985l reviewed the work on 

ve getative p ropagation methods in cas hewnut a nd r eport e d air 

layering as significantl y superior method of propagation tha n 

al l other methods of grafting and buddi ng . 

2.1.3 Li ywrinQ 

La yer- l ng i s one of the most fiu cr..: e s s fu l me t hod u s e d 

widely for multip li c ation oF guav a. Lo t of ·· esear c h wad; wa s 
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carrie d o ut by many wo r kers and the s ame are p r esented be l ow. 

Tingw a and Abbadi <1968 ) investi g ated vegetati ve 

propagation methods of guava under tropical conditi o ns of 

S udan a n d reported air layering ~s s uperior me t h od . 

Man z o et 21_ . (1974l r:onLlu.:t.ed the tr ial s o n haz el 

by stoo li ng and l ayering and o btaine d the greatest num be r of 

p l a nt s b y l ayering . 

Simil a r l y , Na g abhu s l1anam et 21_. (1979) repot· te d ai r 

l a yer ing as the best method over a l l othe r metho ds triad f or 

propaga ti on of cashew. 

Nagabhus hanant ( 1985) co n r:luded In hi s review on 

vegeta ti ve propagatio n of cas he wnut that the a ir 

separated from mother tree and nurse d in polybags for about ~ 

months gave 94 per cent s urvival after tran!> plan t!ng In fiel d 

cond i lions . 

In Ind i a , air layeriny is repLwted as one of Ute 

most successfu l i l was reported a s 

supgr J or over the l ayerage melltod5 ussd In soil. 

Bhdmhu td li ll · <19b8 l i n his invest igatiorl on 

p•·opagation o F litc h i repot· t ed tt ~r.•t la yet·ing i n so il for- ~1 

per I od of 2-3 months gave \JODd resu 1 ts . Ho we ve t· , he stat ed 

that a erial l dyrw i no i ii nHJ t' H COriVEifdG!n l . HoLo.Jeve~ , diY 
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layering requires materials o f ~ pha unum moss of superior 

quality , and It Is not Bas!ly available. Under such 

cir-cumslance s , use of Qroun d l ay~r& f or mu lti plication of 

gua v a iB the only conv6Jn le nt and ch.,ap method of layerag<L In 

Vidarbha r6Jglon the soi l s are medium l.u he avy . 

Fontanzza and Sallee ( 19681 reported that the 

branches with well deve loped shoot s laye red in July did not 

root until the fol l owing spring. In c lay soi 1 the root 

development was muc t1 poor tha11 l o o~rn soil . 

UlemalH and Bh&dke !19871 Intro duc ed polybag metl1od 

of layeraoe as groun d la yorlnu. The polybags wer e fi ll ed 

with garden m!~ture and the operated shoo ts we re inserted 

through rott i ng me dium in polybaos in July and the root 

growth was visib l e through transparent po l y bag s and these 

rooted l ayers were detached, nursed in nursery ti I 1 d isposal. 

They obtained high percentage of su c cess with this method. 

Further they have mentioned t his method as most easy and 

economic . 

2.2 Time of LayerlnQ 

Time of layering plays an importan t ..-ole in 

i nt.Juci ng o· ooli ng, r oot growth and bll>on t g rowth. Acco t• di ng to 

Bokovan (19741 an experiment on rooting o f apple layers was 

co ntinued thr oughou t the growi11g IOeaG on e xcept dur 1 ng the 
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hottest months . Op timum root ing was occur ed at 

tempera tu re range associated wi th 6 5-75 pe r c ent re l ative 

humidity and this was prevailing duri ng June, 

Augu st. 

Ju l y and 

Roy choud hury ( 1957) a chiev ed h i gh percenta ge of 

succ ess in Ju l y when rose apple was propagated by g oo t y unde r 

Be ng a l conditi on . 

June was foun d to be the best month for guava 

l ayer ing CAno n , 1961) and Bokovan <1 97'1). 

Bh am bota et .!!l_. <19 68 ) obta i ned encoL"agi ng resu l t s 

when litchi was prop agat ed b y groun d la yering at the end llf 

July under Punja b c onditi o n . 

Simi l a r· l y , Mi s h ra a 11LI Aor a wal ( J 975l •· eprwted th co 

t-> .. st ptJriod as Ju ly fo r air l ,.ye•·tng of KagLi kalan unde•· 

Sh o· lnaga •· con rlltions . Same '' fHw lt s wo;ne Db tained by Patil and 

(.'I/'/) 1 •·'Il l! I f I !JIIIlt:!l'" PiJ ,~ I JI I.J II\ 

u f 

layering 

tt1e bf!e:;t. ln!Hllh -ftH .. air- l .Jyfl•·l ng. 

Pal.>nluwa mi et ,u_ . Cl 9851 r epor terJ 4 0 - 50 per cent 

6UCC 8 65 i n cu6h8~ by air l d y ering o r1 one year o ld s hoot 

duri ng Jul y-Se ptember . 
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Val sa lkumar-1 ( !985J st u di ed v e g e tati ve 

me thod of p l'"o p a gation i n c ashewnut and r epo r te d that the 

p el'" iod betwe en Februal'"y t o Apl'"il g ave ma x imum numbel'" of 

r- oo te d layel'" s . 

Nag allhus hanam 11985 > ~""por-te d t ha t a lo· l aye r-ing lr• 

cashew was significantly s u perior to o ther- metho ds from Mal'"c h 

to May undet· South Ind ian 'co nd i tl on. 

Kanwa r a nd Kahlon (j 986 ) co nducted pl'"opagati on 

studies in lit c hi of ten ye a rs old. In his studi es , o ne yea r 

old shoots wel'" e air- layer-ed on s eve l'"a l dates fl'" om July t o 

November and o btaine d hig hest su cc e ss when c a r ried o ut 

between mid Jul y and ear- l y October unde r- Punja b conditions . 

He g o t best o· ooti ng on North-East and No r-th - Wes t s ! d e of li tH 

tr-ee. 

Tewcu · i ( 1986) r- epo r lent th<~t gra pe s h uotG o f o n e 

ya at· o l d when a it .. l a y er e d In 

r-e g ulators trea tmentu ga v e best rnot . lng from 83 . 33 t o 94.q4 

per- cent and sur- v lvdl p ar-centagR of 59 . 5 0 p e r- ce nt. 

Ulema le and She lk e 11~8 7 ) su uge Hted Ju l y to Au gust 

as suit .. !Jie p er iod foo· polybag metho d of layering 

unde r Akola c o n d itions . 

in gu ava 

Nag one 11989> c o ndu c ted pr o p a gatio n s tudied o n 

p o me g r-anate by a i r l ay .. r-lng a ncl Ye p nrleol .Jul y is the bes t 

mo r1th of la ye t·· i ng tJnduH· Ah o la cnndi t i c~t t s. 
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Suriyapananont (1990) studied propagation o~ apple 

by air and soil layering under Thlland conditions and 

reported 100 per cent rooting In soli layering as against 77 

par cent In air layering. The best period for starting the 

layering process was from April and June. While the 

percentage of rooting waa dropped down to 30 per cent when 

layered from October to December. 

'Navaneetha ( 1991) etiolated tamarind 

branches *or one month and studied rooting by air layers with 

and without growth ~egulators treatments at biomonthly 

intervals ~rom May, 1989 to . March, 1990 and observed 75 per 

cent rooting, in case of layers treated with iOOO ppm of IBA 

and performed in the month of May. No rooting was observed 

in January to March. 

2.3 Preparation of layerage 

For preparation of layerage , the selection of 

proper shoot for layering depent.l» upon il.. 's •19"'• size, IE>ngth 

" 
and condition of shoot during layering. The r·esearcl1 on 

abovelaspec_ts car-ried ou.t by the workers are o·ovlewe d h.,n,, 

2.3,1 Juveni !e ~ l2f. shoot 

Shoots in Juvenile condition and of one year old 

are best suited for layering. The ago of the mother plant 

shoot can be an overriding factor in root formation. The 
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layering done on juvenile shoots required 1ess time for 

• rooting than adult shoota. 

In air layering, the one yea~ old shoot of mother 

plant should be .selected for bette•· root formation and higher 
I 

survival of layers CRoychoudhury, 1957>; Patil and Chakrawar, 

C 1979) and Pal ani swami fi ll•, C 19B:5l. 

As the age of shoot of mother plant increases, the 

rooting percentage decreases. The scientific reason is that 

phenolic levels decreases as increases the age of the plant 

than juvenile condition. The phenolic levels acts as au~in 

and it helps for initiation of rooting. ln juvenile 

condition, shoot contains more phenolic level than mature 

one. While second reason is that the r ooting inhibitors 

produced are more in adult shoots with Increasing in age and 

hence, juvenile condition of shoot shou l d be considered for 

bettet• root! ng (Hartmann and Kester, 1999). Therefore, 

progressive increase In age of shoot results in decreasing 

the rooting percentage In apple layers in the same order 

(Andrew, 1979). 

Kuzin (!973) studied the rooting and water content 

of apple layers of different maturity and r eported that the 

avail abi 11 ty of free and bound water in Juven!l e and mature 

shoot was almost equal but roots on juvenile shoot appeared 

20 days earlier than on mature layers and the root system 
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developed In ju vA nll e l ayet' S wa s al o..;D h oett.er. Whil e In ,JcJck 

fr"uit (::t.ir layer-i ng r-oot Mpped rBd 30 d a ys soone t"" i n juvenilR 

layet· s Utan mal UI' B s hout (Linga•·a jppa , 19821. 

Desai a nd Pa til ( ! 9841 ca r ,. ied out studi e s on ai• 

la y edng on 16 yea•· o l d la dul t.l <Hlll 6 y e a •· o l d !juveni l e) 

tr-ees a • •d obseY v sd best r""ooting In l.rt y£11""5 in juveni l e tr ees 

than tha t ot adult t:,-ep ~; . 

2. 3 . 2 Ql a metet· , th lckn!i i! i 2!ld .l!W.Q.th o£ !i_l:lQ.Q,t 

l n l ayer irtg , t:.a l ec:t.i nn n f shno t f• · o m rnothP t' Jll an t 

play c; a n !mpor t dnt •· ole in o· ooti n g or l ayer s. The s hoots o f 

differenl diau•et 8 t' a rtd thi cknesL ha v •? dt- fJn i t F~ v ital role in 

,·oot1ng and St Jt viv d l l .J y flr •-. . 

c ar-r- i ed out work nn Lht? r;F' e:. ,;; rc.,Lt.s whl f- tl dt" f:.J st t fllfl ti"lt ' l SPrl be l o w. 

In dir l dye r ing u f gt •.-tv.a , t hp s t1oo t t1avir•l] l /2 inc h 

u.,)ve y o ndr-esult :. (Ru e h l P , ! 9 48 l 0 S imi l a o· I y , 1 n 

mound layering o-f gua va , lhe s t,ool hav1ng 1 . 5 em diameter-

pt'OVed t o be the IJesl 19781 whl l s 

Royc houdi !Lwy <1957) u iJtai ned guod t'H SL•lts 1n c ase u + r- o se -

apple goot y wit h s t10n l s ha v iny thickness of lil liE' rno t· e t h aro 

that o f ordir1ar y pe r1ci l. 

Tanken; l ey and Ern1no < l 'IIJ! l o·.:port.ed t h a t , the 

stems of gr-andiantd lum havlnu mot • th . t n 0 . 5 em diame tet 

El6t.~bl i shad mor~ s u c cessfu l] y tt-1an lh1 nr 1pt · s letns . 
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In p l um laye t' s , thF-: stllHil .s tJavlnu moYe lhan 1 . :\ em 

diamete~ ~ooted best. whi 1e thl n and 1118 t lium shoots gave Otily 

11 l o 22 per cent ar1d ~2 . 8-~4 . ~ po t· CBnt •· ouli r1g ruspeclivR l y 

IG~zyb , 19821. 

In polyb.~g ntel h od u -f lB y +·•· irJg in guavd va t· . So•·da •' , 

br .JI1C hl:1S OY shnots o f pen(: il thlchne s s with 4 I n 5 

nmt ed best IUlernale a nrJ Sheiks , 1'-1871. 

shoo t s , 

l 8aves. 

2 .4 Vegetative Growth of Layers 

The v~· yela t iv~ growt It o f lay~rs inc l1tdPd n um t.J£? 1' n ~ 

lenglh of shoo t s , 11elg iJI o f layt~o· s '""' numbeo· nf 

r.a r t i erJ o n t hese aspects by 

Dik~oh lt C1956 > s t at.eLl t.11 a1 UtE! rnosl v i uo•·ous s hoot '-. 

we re t1eve l oped or~ lh8 cutt1ngs o f· p~J, r, when prep.1red 1n r·ainy 

Wa nh rlt " ( 1 (/ 7 ~ ' ) r•DlP!l I Hin,t , r:~ ' \.• ~ J pavH ~:; a s 9 . 77 '" 
(_Jtl..=tv ._-l shoots r1f (1 . 5 \ r::m rtl run~tAI. 

1-'at i l I I '17'/l l"o:JCOI" t)t;-( j tI l l-:' \....,tH J!l1 

1 ~~~ · gt t-t n f 

lay~~ ~ - in seedle s s lemon by dJY l-J yer1ng. 

Hucllr. 1 1 ~ < l 9t3.J) obs erved num b e l' o f s tHJo ts as 4. 70 1 r• 

g ua ... a. 
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Pu~ohit and Shekarappa <1985) repo~ted that cutting 

of pomeg~anate gave highest numbe~ of shoots when p~epa~ed in 

~ainy season. 

Tewa~i <1986) found that the treatment of dates of 

layering (15th July, 30th July, 15th August> were equally 

effective in producing vigorous plants with more or Jess 

aqua J number of leaves . in grape 1 aye1·s however the mo~e 

number of lea~es were in treatment of 15th July. 

Nagona (1989) carried out work in air laye~ing of 

pomeg~anate and reported that, there was continuous inc~eaee 

In the number o-f shoots a ·Fte~ 90 days f~om detachment of 

layers. The layers prepa~ed June p~oduced ma~imum shoots of 

8.91 and there was significant reduction in numbe•· of shoots 

in case of layers prepared In July onwards. The length of 

shoot was also increa~ed after 90 days from time of 

detachment. The shoots lilyere:::t in the month of· June 

la~ger shoots of 15.84 c~ followed by subsequent dates 

layering wha~eas the lowest value was noted in laye~s 

Oetobe~ (12.02 em>. 

gave 

of 

of 

Raut <1992) noted the observations of number of 

ieaes as 11.4, diameter of stem as 0.93 em and mean height of 

layers as 42.15 em in guava laye~s. 
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2.4.1 Ve cetat! yw ~AI iofluwok~ ~ ~QD~ 
ftctpr 1 

Envt~onmenta l facto~s such as tempe•·a tu~e, ~elattve 

humidity and rainfa ll pla ys an important role in vegetat i ve 

growth . The available l iterature are summarised below. 

Lyon (l~l stat ed that in gener al the rate of 

production of leave s was increased when ternpet'ature t"O GB 

after a sharp fal l. 

Cooper CJ959) ••epor t od that, leaves were pr oduced 

at cons tant rate of 2.6 leaves par week between March and 

August. 

Acc01·ding to William Cl959 ) leaf production v aried 

with day le ngth and tempe~atu r e in Raspberr y . Went ( 1952) 

stated that the temperatur e alonowith 1 i ght ' humidity at 

optimum range encoura g e growth of p l anl to a ma~imum extents 

temperature of 25° C as opt imum was best to Fun physiological 

processes at normal rate. 

KrishnamUI·thy et ;U_. C 1960 ) ha d postu l ated that, no 

shoot growth of citrus species look p l a c e below J J . 6°C and 

ma ~ imum s hoot was observed with temperatu r e range of 18 . o0 c 

Krishnamurt h y ft1 .5!...!.· C1'16 1 l btud ted g •· owth habit in 

mango and f oun11 batt e-n' g•' Owlh with rJp l im1;m lemper-ature of 
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2.3 Rooting of Layers 

Rooting of layers depends on number of factors like 

use of rooting media, relative position of the shoot on the 

parent plant and season. The wo Fk done by research workwrs 

on the above ' aspects are summarlsod below. 

2.5.1 Booting m§91£ 

The rooLing in the lay8rs Is tnfluenced by tha 

medium in which it is growing. Some of the referenc:G s 
I 

available are presented below. 

Bhambota fl.i ll• 11968> b~;rrled the litchi layers In 

soil for 2 or more months. During this period, the cambium 

layer of a shoot was s~posed In •·ootlng medium to induce 

· profuse root system before detachment. 

The r·ooting medium plays an imp01·tant role in root 

formation. It holds the layers in place during the rooting 

period. Also, it provides moisture for layers and permit 

penetration of air to the base of ·the layers as available 

oxygen in the rooting medium which is essential for root 

production. Henc e, Hartmann and Kester 11989) suggested the 

use of an ideal rooting media wl;lich should be well drained 

and free from harmful pathpgen. 
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Fontanazza and Sallee (1968> conducted layering 

experiments on hazel propagation and reported that root 

development in clay soil was poorer than in loam. 

Salontai et 2l· <1986) used zeolitlc volcanic tufa 

as a mixed ingredient In soil and reported that layering In 

polythene bags containing rooting medium of soil and zeolltlc 

volcanic tuff In the ratio of 1:3 was found to be best and 
I 

most profitable. 

Ulemale and Shelke <1987) suggested use of rooting 

medium consisting of soil, FYM and Sand in the ratio of 1:111 

for filling the polythe~~ bags to obtain vigorous root 

system. 
1 

2.5.2 Rslatiye position g£ ~ ~ QD ~ ~ Plani 

The mother plant consists of numerous shoots 

located I~ all directions . They aluo differ In their maturity 

according to the age . The research work~rs studied all these 

aspects and thei r finding are reviewed below. 

1 
Grzyb ( 1980) obtained ma><lmum shoots by glrdings 

and pruning of mother plants of plum and carried horizontal 

layering and obtained bast rooting on two or three shoots 

)ncaLed nParest. to the trunk uf mothEH" tree. 

Ulemale and Shelke <14A7l suggested to ne lect the 

b"ls . .-1/lnwF.u· l.wd n•;l u:H; uf ga,,.Jv,., vr••· . Ba1·dar possessing natuval 
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bending habit f ur pro ducli on nf rm11 t · tn 1m beY of r·ou ts in lnr,E. 

time and moYe sut· v i v ill ~JaY CII3nta 'J'~ · 

Mack owid k I 1989> p..-o p a g.·•\. 8d ..-oot stocks of 

che..-..-les by usiny vo..- tl ca l and IHJri.cunt.al shoots for la ye..-l ng 

and obtained more uucceo;;& +u l r11o t.e d l aya..- w ith ho..-lzonta l 

shoots than the ve..- tl cal shoots. 

H a..-tmann an d Ke s ler 11989) stated tha t the b a sa l 

branches of mnthar tr&Hit proc1ucatJ mo t"~ numbf;:w of t#oots becausA 

of mora ca..-bohydrat.e a ccumula tio n a t lhe il a~>e u+ Ll>e shnot. 

2 . ~ . 3 Rooting ~ lnf l utocwd Q¥ ~ 

In all Lhe..- e "'' e th..-ee mai n sea sons an d all those 

seaso n s va..-y From e ach othe..- in respect of humidity , da y an d 

night tempe..-atu ve s , day length , liglot inte nsity and so on . 

Ther-efor-e , se~son plays an lmpo..-tant rols in ..-ooti ng of 

laye..-s and h ence bet t e,.- Yooting o btained in rainy season ft'tllll 

Ju ne to September . 

Sht· i vas lava I 196 1 ) o btained p•ofuse roo ting I n 

I 19 6 1) 

obtained good •uoti ny iri g u<>va 1, oy ... ..-s in June. Sen et 21_. 

I 1961) (II 

the middl e of JunP. 

Ahmed 1 196 4) ·· epoo· te ll highe • perc~e nt agP of YOOtln\J 

in guava air· l ayeY"s when done in ,.-d i ny season th~n in Gpr· ing# 
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Boko van ( 1974) can- l ed co nt.inuo u s l ayering in app l e 

and stated tha t •ooting o f layo • s w e ~ e o btaine d throughout 

the yea• e ~ cept dur- ing hottes t JMYt o f the s ummfJr . 

Ka QZI 

Misn • a a nd Ag• .. wal 11975! r l? p u o· t e d tJest r ooti ng in 

kalan air- laye r- s in the mo nth o f Ju l y under Shrinaga r 

co nditions. 

Di mova <1975l o- eporte d !Just >lln t.ing i n be •ry tip 

laye r ing in the mon th of ear-l y Ju l y . 

Pan de y a nd Pho g at < 19 78) •ep o o- ted t hat the fir- s t 

we ak of June was found t. o b" the l o,.st mo nl.h of r- ooti ng in air 

l ay er-s of ol ive . 

Pat! I a rod C h akYaw,jt' ( ! 9 79! obtai ned hiyht;oo· 

peYcentag" of rooti ng !n s; e edless l emon in t h e mon th of July 

under- Parbhani co11di tlons . 

Nazaem et ;!_)_. <198 4 > ob t ili n e d best rooting <8 1-90/. l 

1 n Jack by aIr l aye•lng In rainy season unde r Ke r a l a 

condit ion . 

Kanwar and Kahlon ( 1986> Yep o o· ted that li t chi 

layeY!ng " done i n mid July g.a ve highest o' r!o ting . 

Tewao·i <1996! sta,ted that go a p c; !ihoots air 1 a ye t~ ~H1 

in l a t e August gave ma~ imu m ruoti ng . Whil e Ulemale and Shalk e 

(1987! suggested that the pe • 1od o f 'ai ny ~ea son fr o m July to 



August was most successful/suitable fm• layering in guava by 

polybag method. 

Nagana 119891 stated that pomegranate shoots air 

layered in July gave maximum rooting under Akola conditions. 

Sudyapananont 119901 obtained best rooting in 

apple when layered In June and It was poor in layers 

performed in the month of October to December. 

Navaneetha Ill. ll· (19911 exceptionally obtained 

higher percentage of rooting with tamarind air layer's 

performed in the month of May. 

2.5.4 Average number' .i!..Q.Q .lJwgj;_h g£ Yoots 

Bhange <19731 reported mean number of primary roots 

as 3. 00, mean 1 ength as 7. 66 em and mean number' seconda1· y 

roots as 17.33 in guava air' laye~. Mlshra and Agyawal (19751 

noted 48.08 mean number of roots and mean length as 3.04 em 

in kagz! kalan air layer. 

Patil and Chakrawar (19791 obtained mean number of 

roots of 49.76 pet" layer In seedless lemon air layeYlng. Rao 

" 119831 noted mean root numbe~ of 12.66 and mean length of 

main shoot of 5.97 em in seedless lemon. 

Desai and Patil <19841 noted 35.29 roots per air 

layer and highest length of roots as 38.86 mm in Jack fruit. 
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Tewar- i ( 19861 >'BCO>' de d mean numbs•· o-f r-oots a s 7 . 0 

and mean length o-f r-oots as 1 .80 e m in gr-ape air lay er- . 

Nagone C19891 obtained me an number- o-f r-oots o-f 7 .40 

per- l ayer- in pomegr-anate air- layer prepar-ed in the month o f 

July under Akola c o nditi ons . 

var- iety 

Sha r-ma !!J;. 

o-f 1 I t c hi 

.i!.l.· (1990l · · epot" I.L~ d that the China , a 

p r-o duc ed 39 .4 0 r-oots per- l a yer- having 

highe s t length o-f >'Oots as 8.9 e m than othe >' variety Shahi . 

Na va neet ha §..!.. 21.· ( 1991 I note d thB obser- v ations on 

pr-imar-y and secondary roots in tamarind air layer s and those 

were 3.86 and 3.52 on ly, >'espe c tlvel y . The roots obtai ned In 

tamarind layer- s w~re ver-y l es~. 

length of roots a ~ 3.84 em. 

Further-, he noted highest 

Raut ( 1992) noted the observat i o ns on numbar of 

pr-ima>'y and secondar- y >'oo ts In guava a i r- la yer- and those wer-e 

7.18 and 25 . 20 r-espect ive ly. 

roots obtdi ned w.-1s II. 17 ern. 

ThH mean length o-f pr-imar-y 

3.6 Modw of detachment of laye>'e 

lhe l ayer- a produ c e abundant r-oot s ys t em o-f th i ck 

r-oots o -f dull VJh ite c olou>' a-fter- l wu lo tht· ee m01 tths pe..-iod. 

Thes ~ roots do not have habi t of absorption o f nutrient and 

wa t er . In due c o ur-se of t ime these ..-oots turn to br-own 
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colour. The thickness of the roo t s become thi n and such 

roots a r e more act 1ve and usef u l f or establ ishme n t o f la ye r s . 

These c hange of fu n c tion of roots from inactive t o a ct ive 

stage can be brought by gi v ing cuts below the roots on the 

branch with g iving a g a p o f one week between each cut. Thlr. 

pr- O C8 66 helps In har~enlng of roots and successfu l 

e s t ab li s hment of l aye rs . 

Ruehl e C19 48 l reported i n gu av a ai •· layers th a t the 

root began to fo rm in 3-5 weeks. Further, he a dded tha t, th e 

layers after detachmen t should be kept in shade unti l new 

leav es appeared and grow upto 6 " -8 " in length a nd t hen thase 

rooted layers coul d be shi fte d in full sunli g ht for 

harden! ng. 

Mali k and Maqbool l1977l d"ta r:hed t.he lit chi layer !'> 

from mnthHr pl ants df-ter 3 Ot' 4 mont hs by giving a h .1 Jf cu t 

ti>Y Ol •gh the t hickness of the I'JI'anch . 15 day s p•· ior to 

d u t a c hmen t but ile did not fi nd mu c h dl Fference bet woe n tha 

liatachrtH'n t method& . 

UJ.,male and Sh8lke C19U7l SLI IJQest"li to give three 

cuts ho f o t'" A detar;llmunt of layarr; n F yua v .-1 v.lr- . Sa rdar from 

rnnl l tpt plant. lhr-f.H:·I c ul.s ahould l>e yJ v 1 ~ '' wilh intt-_•tvcJl of 10 

fl1 8 first c ut oF 1 / ~· · rJ doptil w<Js y l ven on 

d YOOte d b~'" anc~1 Just below tt te , on l ~·oru_~ tt,en it wa s extended 

tn :' l yd after e1 gnp of 10 days r,-, .. , fin;l cu t. ·rile complet.« 
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layer should be removed ~rom mother plant after a gap of 10 

days ~rom 2nd cut. 

3.b.l ~after .Q§tachment .1.n ruu:..t.itl shade 2.ru1 ~ull 
m.!~ 

Immediately a~ter detachment, the foliage of layer 

is reduced and initially kept under partial shade till the 

new functional leaves are formed. This proceBs helps in 

reduction of ,mortality of layer after detachment. After 

functional leaves are formed they are shifted to full 

sunlight ~Ill they are used for pldnting In fields. So, the 

rooted layers are firet kept in Bhade for initial 

establishment and thon shi-fted to full sunlight for final 

establishment. 

Ruehle !1948) reported tc keep rooted layers in 

shade until new leaves appBar and they grow upto 6-6 inches 

long. At this stage, he suggested to shift the layers to full 

sunlight for further hardening. 

2.7 Final Survival Percentage of Layers 

Initially, the roots are formed to the layers and 

such r ooted laye >'" s on detachment do not sur v i ve cent per 

cent. Some o-f them die during raring In partial shade and on 

exposure to sunlight -for their final establishment. 
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Ahmed Cl964l obtai<~e d hl ghe o· p19r' C. erotag e uf succ8as 

1 n a I..- 1 ay01r- i ng of guoova In " a I ny se a 5 on from June to August.. 

M i s~>ra and Ag" awal Cl 975l reported highs" su"vival 

percentage of 69.99 In kagzl ka la n ai" l ayeY in July . 

Pati 1 and Chak"awaY (1979) obta ined highest 

pe"centage success as 96.67 in seedless lemon laye..-s in the 

mont h of July. Sirn ila"ly, PalaniGwarni §.1_ ;U_ . Cl985 l achleveLI 

the final su"vival pe Ycentage of 40 t o 5 0 peY cent in cashew 

air l aye"ing . TewaYI (J986l obtained the fi nal su "vival 

peYcentage of 59 . 50 In grape air !aye..-. Al so Kanwa..- and 

Kah lon 

1 i t c h i 

(1 986) notorJ rnaxlmunt s u rv i va l pu..- uo nl<~g " rtf ·:6.f:l in 

wlten l ayer ed in the 1nonth of Ju l y . ~-Jag one C 1'1U'7 l 

a c hieve d the fina l 6UI ' ViVa) p e ..- ce nlage of 48.~/ J ro 

.jt) ly 

uncle" Akola conr l ition s. 

Ul r--w·,,.llP ,...,,d S hE ' I k 1. I l '-lfl ! l H•n )' i 111 1 1111 

·,! I t' J I VM l 

lay&>vs we..-e p..- o cessed f" om July to August. 



CHAPTER Ill 

MATERIALS AND METHODS 

The pr ese nt Investigat i o n "Standardizati o n of time 

for polybag layers In Gua v a !P§id ivm quajava L.l unde~ Ako la 

conditions " was under take n during the ye a r 1992 I .e . from 

June , 1992 to Octobe ~ , 1992 a t the Nagarjun Garden , 

Dep a rtme nt of Horticu ltur e , Pun ja brao Krlshi Vldya peeth, 

Akola !M.S. I . 

Akol a is situa ted at 282 .5 meters att i tude , 20° 42' 

N latitude and 77°02 ' E long itude with sub-trop ic al c li mate . 

Some Important meteoro logical o bs ervati ons r e corded du o· ing 

the cour se of study In the obse r vatory at the University 

Campus In Agr onomy Departme nt , Ak o l a are presented In 

Append! x-I. 

3.1 The details of guava mother plants selected for 
layering and other information like number of shoota, 
their diameter and length are presented in Table I. 

Table 1: Details of guava mother plant and plant mate r ial 
Ulaed 

Bt· .Nn. Partl c u l an• 

t . 

2 . 

3. 

4 . 

':l. 

Age DF the \J ' 'ava mnlht:~t I', ,, , ( ·.; ) 
va r· . Sarddt' 

Num belt" of pla11ts of unifo rm fi l ze 
selRct ed 

Number of 6hoo ts se l ectee! fot' 
laye,-ing D ll eac h t ,-ee 

L•J ng th of shoutb 

Ot~ tails 

6 years 

15 plants 

50 - 60 em 

S - 11 o:m 



Fig. 1; Guava mother tree var. Sardar. 
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3. 2 Ewpedment•l detail• vi z. d11 11 ign e mployed, num blil ~ o f 
trlilatme n ts, number of rapli c atlo ns a nd num be r of 
&hoots per treatmant arlil pree entsd In Tabllil 2. 

Tiib l a 21 Ewper lment•l d•t•lla 

Br. No . I t em Deta! 1" 

I. De ~l gn of Ewpe ri ment 

Replications 

Randomised Block Design 

2. 1 hr ee 

3. Treatments Ten 

Oat .. I I Iii of tn!almenle 

No.of laye•· Jny OJ.jera l lon .. : r .. n 

June-T wice, July- Twi ce , Auguwt-Twlce, Septem ber-Twice , 

Octo be r -Twi ce IForth nl ghtl yl 

4. Number of layers Jn 
eac h treatment and 
replication 

5. To tal number of shoots 
selec t ed for l ayering 

T 1 

T2 

T3 

T4 

Ts 

T6 

T7 

rs 

T9 

Tto 

7 

: 2 10 

- 8th 

- 23rd 

- 8 t h 

·- 23 ~- d 

- 8th 

- 23rd 

- E:lth 

- 23rd 

- 8th 

- 23rd 

June , 1992 

June, 1992 

July , 1992 

,lu I y , 1992 

August , 1992 

August, 1992 

September, 1992 

September, 1992 

October , 1992 

October, 1992 



P LAN 01= LAYOVT 

SuJ c 

0 -
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3.3 Mwthodology 

3.3.1 Swlaction 2f RlAui mate~lil 

S ix year o ld gua va moth~~ t rews of un i form size o f 

sa~ da ~ v a ~ let y we ~ e selected f o r pre para ti on l ay e ~s by 

p o l y bag method. 

3.3 . 2 Selection Q£ ~ 

Tw ent y one s hoot& of u nifo r m growth a n d size <50-60 

e m I n l e ngth a nd of penc il thi c kne s s ) war~ se l ecte d on e ach 

pl ant a nd suc h fiftee n mothe r trees w8re selected to prepar e 

t he laye ..-s by po l yba g method . 

3.3.3 Selection Q£ polybacs 

Po l ythene ba g s o f unifor m ~ i ze 125 em i n height an d 

10 em wide o f 250 guagel W&I'S use d. 

3.3.4 P~wptration Q£ roctinc ~ 

Tha well de compo s ed Fa rm Yard Ma nure , soi l an d sa nd 

we~e mixe d In ra ti o of 1: 2 :1 res pec t ively and used fo~ 

f i ll ing the bags after p re pa r a tion of layers . 

3.3.5 P~eoeratlon Q£ ~ 

The vigorou s s hoots o f a bove s pecification a n d 

easi l y t o u c hi ng cen t ra ll y t o the ground were selected only 3 -



Fig . 3 : Photograph on pol~bag layering operation in guava var. 
Sardar. 
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q leaves at ape ~ <tipl we~e ~stained and the leave s locdtec.l 

cent~ally on the b~anch we~e remov~d. The shoot tip wa s 

i nse~ted f~om outside t he baQ t lw nll gh " hole and taken o ut 

of the bag through the hole of 2 . 5 em In diameter p~epa~ed 

on one s ide of Lhe bag just 10 em above f~ om c l osed end of 

bag. The s l antinu c ut of 3 -5 em I n len\)th IJe l o w t hs node wal5 

p~ epa~ed by giving a dee p cut on a se l ect ed s hoot , then going 

half wa y th~ ough the th ickness of a bra nc h t o wards the tip 
I 

just bel o w the node . A small stick was inse~ted in between 

t he tongue shaped cu ts. Th i s op~rate d pa~t was movsd 

ce nt~dl l y 1 n a baiJ ""d th10 the bag was Flllod wl t.h ga~den 

rni>et.UYB , p~Oislied nncl bur~led in so li lfl;. vtroo onl y I I 4 th 

port ion outs i de the su i 1. 

3.3.6 Applicatio n Q£ ~ 

The fi~st water ing was done Imme dia tely a fter 

ope~ation was pe~formed and being monsoon it was app lied as 

and when there wa w b reak in ~ains . 

3.3.7 Remova l Q£ ~ 

I nit I a 11 y , the YOo t gr- o wth was assn 

t~ansplant pol yethyle ne bag. When the roots wer e v isibl e , 

the first cut of 1 /J rd depth wa s gi ven on a rooted branch 

just outs i de the ba g then It w .. s e~ L~>nd8 rl Ln 2/ 3r· d a Ft<Jr a 

ga p of 10 days f~ om the fin;t cut . Ag a i n a gar> o f 10 days wa s 
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gi ven afte~ 2nd c ut and late ~ on t he com plete r oote d !aye~ 

was dH ta c h ed fr om till::! mo t her· t1· ee . 

3.4 lJb,.;a~ va tions 

The la ye~l ng opa~~tions we~e car~i ed o ut twice in a 

month with an inter v a l of a fo~tnlght f~om June , 
I 

1992 to 

Octobe~ , 1992. The v a~ious ob~a~vat io ns on number of days 

~equl~ed for vis i ble g~owt h of ~ools , numbe~ of p rlma~ y and 

secondary roots, length of p~ imary and seco nd,Jry ,-oo ts , 

number of lea ves, thick ness of l ayers , heig h t o f layers and 

success percenta ge were recorded fo r e ach of t he treatme nt 

under each Yepl i cati on by us i ng two datached layers fy om 

mother tnaes. The above obse rv ation were recorded after 

detachment (90 daysl, befo~ e shH' t i nQ fro m pa~ tial shade to 

open sunshine i. e . rari ng In shade (135 day sl an d fina l ly 

afte r 180 days from ti me of l ayeri ng . 

3.4.1 ~observa tion Qf rooting 

Days required for appe a ~anre of root s outside the 

pol y bag ware ~ eco~ded by v i sua l nbsarvat ion through 

transparent polythe •~ bag. The layers which did not p~oduce 

~oo ts at all we~e cons i de~ed as fai l ure. 

3.4.2 Ave,.aga ~ Qf orlmarv ~ 

ThE:J num be r of pr ima,.-y rno l. ~ w•tu· u t· e c oYded by 

counting aftsr 9 0 , 135 " "d l l:lO tldyEl From t.ln•e o f la yering. 
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lt1a lraalm~ 11twisu nur11bQr £Ji · Be <:orlda r·y roots wer e 

recorded fr·om s<.~m ploa layer,. by counting an d the mean wa s 

calculated for eac h tYeatmant. 

The l engt h of IIR <: t • prlm .. t· y o·oo t ft· om e.Jch sample 

was measured by measuring ucala and th~ mean lengt h wa s 

c al cu lat11d fo r each of the treatment. 

The length of each seco n dary root from ea ch sample 

was measured by measuring scale and the mean length wa s 

ca lcu l ated for each o f the tY ea tment . 

The nwnber of lea vss fyum YOoted sample layer were 

c o unted and the mea n numbeY o f lea ves were ca l cu l ate d for 

each tYeatment. 

The stem girth of eac h rooted sample layeY was 

measure d by measuYing scale and the me~ n giYt h wa s calcu lated 

for ea c h treatment . 
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The height of each samp le ~ooted Jays~ was measu~ed 

by measur-ing s c ale and the m ~an height was 
I 

ca l culated for-

each of t~eatment. 

3.4.9 Per-centage success 

Succe ss percentage was ~ecorde d o n th8 ba s i s of 

total numba~ o f J aye~s survived in e a c h t~ a atment an d 

r-eplication after eva~y 90, 135 and 180 days i nt e t· v a 1 

time of Ja ye~lng. 

3.5 Statistical T~chniqu~s Used 

Thi s was done by t he standard metho d of anal ysis of 

var"iance as given by Pans~ and 6ukhatme ( 1967> . The 

slgnlficarce was denot~d by " F " teet, B.E. and C. D. v alues . 



CHA PTER IV 

E XP ERI MENTAL FIND INGS 

The p~asant Investigation was carried out to stu d y 

the "Standardization of time o f pol ybag layers in Guava 

!Paidium gu§! J av a L . l under Akola c onditi ons" 

Fruit Nurser y , Nagar j un, Department of 

in Commer c ial 

Hor ticultun!l, 

Punjabrao Krishi Vldyapea t h, Ako la with a v i e w l o find oul 

suitable time of po ly bag layeri ng in y uava var. Sardar . The 

observations on number of days required fo~ visua l root 

growth , n11mber of primary and s e conda>"Y roots , 

primary and secondary root~, number of lea ves , 

height of l a yer and s u rvival pa~cenlage of 

l ength of 

stem gi r th, 

l ayer-s WBY B 

~eco~ded f ~ om t ime to time and the respect ive obse~vations 

a ~e prese nte d in this chapte r unde~ appropriate headings . 

The rwmbar of day& required for visua l obse~vallon 

of ~oot growth throuyh t~anspa ~ ant tllm o t po l ybag In each 

d a t a o f laye~lng we~e noted a nd those a~e p rese nted in Table 

3 and i ll ust~ a ted In Fig . 5. 

4 . 1. 1 ~ J:..Q.Q_.t_ ~ n a ff ected J<y .t1..!!!.!l Q£ l aylildng 

F~om Tab l e 3 , It ~eveals that v i sual root growth Jn 

case o f ope~ate d root layer s on different date of laye~ing 

was definitely inf luenced and the results obtained showed 

signi fi ca nt differ enC8S . 
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T•ble 31 Mean number of d•ya required for v isible root 
growth in diff•r•nt time of layering by polybag 
method in guav• 

Treatment s 

Tl <Bth June> 

T2 <23rd June) 

T3 <8th July) 

T4 <23rd July> 

T5 <Bth August> 

T6 <23r d August> 

T7 <Bth Septembe o·) 

Ts C23rd September> 

T9 <8th October > 

TJo C23rd October > 

'F ' teill 

S.E. <m> ~ 

C . D. al 5/. 

No. of days required for v isua l root 
growth in polybag 

58 . 20 

45. 00 

47. 00 

49. 00 

50 . 00 

52.00 

54 . 00 

56 . 00 

59 . 00 

60 . 00 

S i g. 

0.67 

2. 0 1 

The date of layering oF 2Jrd June CT2> wa s found to 

b8 significantly super i or in reco r ding the ma•lmum visual 

root go· o wt h over all dates of layruing ,.,c,.pt T3. The period 

oF 45 days wa s requ i red as minimum For recording earlier 

vis ible rooting in T2 aa ;, g ainGt rwri!tLI of 60 d<Jys required 



Fig . 4 · Photo gr aph s howi ng l ayers o f different dates . 



70,------·--------- ---- - --·--- ----·-------

TIM [ Or L A't'[ R ING 

Tl 8th Juue 92 T6 23rJ Aug, 92 
'!?. 23rd Jw1c 92 'll &h SqJL 92 
D 81h July 92. T8 23rd Sept 92 
T4 23rd July 92 Tt'J Stb Oct. 92 
T5 8th Aug. 92 TJO 23nJ Oct 92 

lig. 5: Number of dayli req uired for Yistal root growth 11 affected by timt of layering 
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in case of de layed laye~ing. The response of T2 was at. 

pa~ with Sim ila~ly, no significant diffe~ences wlilr fi 

obse~ve d in v i sual obse~vatione o f ~oot growth initiate d by 

and T1 tr-ea t ment s . All the treatments of date o f 

laye~ing of T 2 fo llowe d by T3 , 1 '1 , T h • 

s ignificant l y ~ squ ired the l ese pw~i nd of 45 tu 56 days f or 

in i tiating visu a l root growth aa ayainst ma~imum pe riod 58.20 

to 60 days required in t..-eatment a o f ·tiO • T9 and T 1. The 

number of days ~squire d for visua l obs~rvatlon of root growth 

wa s minimum o f 45 da y s In tr eatme nt T 2 and it 

progres~ively lnc redsed with adva nced per-Iod f~om 23rd 

to 23r d October , 199 2. The period uf 45 t~ 50 days 

was 

June 

wa s 

required fo~ visua l y~owth of root in case of treatments of 

T2 to T5 i.e. from 23rd June to Bth Auuust whil H It was fr-om 

51 to 56 in c ase of traatmente of T 6 Lo T g I . e. from 23rd 

August to 23rd Sep tember. 

4.2 Mean Number of Primary Roots per Layer 

During the cou..-se of prese nt investigation , the 

mean number of pr-Ima ry roots p e r l ays~ obtained i n different 

dates of layer ing In gua va ar-e presented in Table 4 and 

illust~ated in Fig . 7 . 

4 • 2 • 1 E.f.f.litl Q£ .li.!I!§. Q£ 1 Q y 11 r i nc 

The data p~esented in Table 4 c l ear ly indicate that 

the time of layering signifi cant l y influenced the average 
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num bs~ of p~imary r oots pe r layQr s at va rious s tages of 

g~ owth. 

Table 4: Mean numbe r of pYimary Yoots as influenced 
by time of lay&~ing 

Mean number o f primary ~ oots 

T~eatments 

90 days 135 days 180 days 

T1 <8 th June) 4. 0 5 .0 6 . 67 

T2 (23~d June) 6.8 8.3 10 .0 

T3 (8th Ju l yl 6.5 8.0 9 . 30 

T.; <23~d July) 6. 0 7 .8 8.70 

r5 <8th August> 5 . 73 7 .4 8.30 

16 <23r d August> 5 . 20 7 . 0 8.00 

T7 <8 th Sept!imbe ~l 5.0 6.5 7 . 20 

T8 <23rd Sep tember ) 4.70 5.9 6.70 

T9 <8th Oc tobe ~) 3 . 50 4.8 6 . 00 

T1 o C23 rd Octobe~l 3 . 0 4 . 0 5 . 00 

------------------------------------- -- ------------------------

'F' t est Sig. Sly. Big. 

S . E . <m> ~ 0,221:l 0 . 23 0 . 30 

c.o. a t 5% 0.679 0 . 68 0.91 

4.2.1.1 ~ dstachmant <iQ ~> 

The aveo· age numbin of pr i mao· y ~oots pe.- l ayers we.-e 

influenc ed t o ma~tmum e~tent by t rea tment T2 !6 .8 > and it wa s 



Fig. 6: Pho'tograph showing nUIIlber of roots per layer as affected 

by time of layering. 
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significantly superior than the treatments of T5 to T1 0 and 

T1. The treatmen ts T2 and T3 were at par. The number of 

roots wer e found to be redu ced prog ressively when layers 

pr e pared after Ju ly onwards. 

4.2.1.2 LQ oartlal ~ (~ ~~ 

From the data pr es~ntsd In ldble 4 and Illustrated 

1 n Fig. 2 , It Is revealed that the number of pr imary r oots 

obtained in var ious treatments 

significant differ ences. 

in partial sha de showed 

The med n number uf pr 1 mary r oo t. s per la yer recor ded 

as 8.3 In treatme nt of T2 12Sr d Juns l were elgnlflcantly 

higher than all other treatmsnts. The treatments of T2, 

followed by T3 and Tq elgnlfi c antly Increased the number of 

primary root s per layer over the tr eatments of T7 , Ts, 

Howeve r, the response obtained In treatments 

wa s a t par. The treatments of T6 to Ts 

Tq, 

of 

also 

significant ly incr eased the nu mber of pr imary roots per layer 

over the treatments of T1, Tq and T1 0 treatments. The 

production of primary roots In treatments of T1 and Tq were 

at par but showed sign ifica nt response over t reat men t of T10· 

4.2.1.3 1n ~sunshine llftQ ~~ 

The data in r-espec t o f nun•b1:1r of primary roots 

obtained under eac h treatmen t in open space after I 80 days 
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f~om t he dat e of l aye~i ng a~e presented in Table 4 and i n 

Fig. 2 . The various dates of layerage showed significa nt 

diffe~ences in produc i ng the number of primary roots. 

The t reatments T2 fo ll owed by T3 to T6 gav~ 

significantly 

treatments of 

treatments T2 

hig her number of p rima ry roots per l ayer over 

The r esponse noted in 

fo llowe d by T3 showed highest response on 

p~odu cti o n of ma•imum number of primary roots over the 

The response noted in T2 and 

T3 was at pa r . Simi l ar ly, the tYeatments of T7 , T 1• Tg and 

T9 a lso s ignifi cantly increased more number of p r ima l'y roots 

per laye l' as compaYe d to the treatment of T 10 · 

4.3 Mean Number of Secondar y Roots 

DuYing the course of pr es~nt investi ga ti on an mean 

number of seco ndary roota per layer recorded with di fferent 

da tes of la yeri ng at var ious stages are presented in Table 5 

and !Illustr at ed in Fig. 8. 

4. 3. 1 E.:ff..w.tl Q.f !...i..m.ll Q.f 1 iywd no 

The observat ion on mean number of secondary roo t s 

per layer recorded und., t· ,.ach liate Il l : layet· ing at 90 , 135 and 

180 days tihO we d s i (Jill ~ I cant <II fferancns . 
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4.3.1 . 1 ~de t achme nt (~ ~> 

1)1 1 d.-tes o+ l ayeriny Ft· um 8 th June l o 8th Oct.o bet· 

sign! ftc .. ntly I ncredsed th •~ niHnbe,.. of saconda t~ y t"" oo ts per" 

lay Hr over the layer i ng date of 23 rd October. T h e mean number 

of 6econdaYy r oots rAr l ayer w~r~ lll a Hi mu m in trHatment o~ T2 

A I I t h e9e t•· eatments In 

asendtng order wet' "' s lo n tft cantly o;uperlo•· over Lil e immediate 

t reatment. Whureas t re a tme nt fo and f1 were al par bul 

slgntf t cantl y i ne t• ease d the se co n Ui.t t' Y r oo t s in compa,..-i son 

with the treatments of T9 a n d T10 · 

4.3 .1 .2 In pa r t ial ~ (~ ~l 

All the treatments progressive l y increased the mean 

number of second a ry roots per l a yer upto 135 days and trend 

of inc rease in each trea t ment wa s etmi la r to t hat o f ob taineU 

in ear li er data prese nted a t 90 days. 

4. 3 .1.3 1D ~ sunshine (laQ ~) 

F..-o m Table 5 , i t Is c lea r l y see n that t.t ·•e time o f· 

l ayering signifi c artlly 1 nfl uenc8d th8 average numbs,~ of 

seco nd..1ry r-oo l s in DrJl-J n sunshine C1HO ,j ,;ys). 
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! Table 5: ~ean number of secondary roots as influenced by 
time of layering ~t varioua stages 

Treatments 

T 1 !8th June) 

T3 <8th July) 

T 4 C23rd July) 

Ts CBth Alli:JUSt) 

Tb C23rd August) 

T7 CBth September> 

Ta C23rd S~ptember> 

T9 <Bth October> 

T10 <23rd October) 

'F' test 

S.E. Cm> .:!:. 

c. D. at 5h 

Mein number of secondary roots 
-----------------------------·--------

90 days 

25.0 

36.2 

34.5 

32.11 

30.0 

28.2 

26.0 

23.3 

20.0 

61g. 

0.368 

1.094 

135 days 

30.0 

48.0 

45.0 

42.0 

40.0 

38.0 

34.2 

32. I 

28.0 

26.0 

Slg. 

!.029 

180 days 

39.0 

59.0 

57.0 

54.67 

51.0 

47.0 

44.67 

41.33 

36.00 

32.00 

Slg. 

0.37 

1.!09 
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fh .. influence obl~lne d Fo r oac h dale o + l a yerinv 

from 8th June t o 23r d Octobe r was s imilar to that of o btaine d 

after 

57 . 0 , 

32 . 00 

13 5 days. The mean numbe r of s econd.J ry r oo ts of 5 9. 0 , 

54 . 07 , 5 1.00 , 4 7 . 00 , ~~.6/, 4 1. 33 , :$9. 00 , 3 6 . 0 0 a nd 

we~a recu~ded un0sr t . h~ t r aatntents cJ f 

Ts, 

.T2 , T3 , T4, 

The number of' 

&QCOndavy roots ob tained In treatment of T1 0 12 3rd October! 

wa10 lowest a nd si g n ificantl y l ess as compar e d to a II 

remaini ng t reatme nts . The highes t response was o btained In 

T2 123r d Junel fol l o wed by T3 18th Julyl , Tq 123rd Ju. l y l , T5 

18 t h August> a nd the values o f seco ndary roots were ranged 

from 5 1 to 5 9 . 

4.4 Mean L&ngth of Primary Roots 

The data in respect of me an length of pri mary root 

a re presente d in Tab le 6 and 11 lustrate d i n Fig. 9. 

4. 4. I 

The data pre sented in Ta bl e 6 re ve al that the mean 

length of roots per 1 aye,.. rocnY dad unde t' oa c h date of 

layering at 90 , 13 5 and lBO day s s hn wed s ign i f i c a fl t 

cons I s te nt 1 y. 

~~ espo nb8 
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Tabla 6: Average length of prima r y roo ts a s Infl u enced by 
time of la yering at v arloua s t•gs s of g rowt h 

Average l ength of pr imar y r oot s 
Treatmen t s 

135 da ys 180 days 

T I (8t h J u ne) 6 . 00 u.o 10 . 00 

T2 (23rd J u ne) 12 . 00 16 . 0 19 .43 

T3 (8t h J ul yl 10.60 14 . 43 18 . 50 

T4 (23r d Ju lyl 9 .80 12.60 17 . 10 

Ts (8t h Au gust) 9.00 11 . 30 16 . 20 

T6 (23 rd Au gust) 8 . 10 11.00 15 . 30 

T7 (8t h St!ptern berl 7 . 00 10 . 2 0 13.67 

Tg (23rd 8epternbe o· l 6 . 50 9 . 00 11 . 00 

T9 (8th Oc tober ) 5.60 7 . 00 9 . 0 9 

T1 o (23rd Oc to be t· J 5.00 6 .30 8 . 00 

--------------------------------- --· ----------- ---------------
'F ' test Slg. R ig. Sig . 

S. E. (mJ !. 0 . 3 1 0.30 0 . 37 

C.D. a t 5% 0 .92 0 . 90 1. 1 1 

4.4.1.1 ~detachment (90 days! 

The re s ponse o f pri mary root length obtained in T2 

(23 rd Ju ne) t rea tment wa s signif i cantl y highest as c ompar e d 
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to al l o ttu:H' tt-nalmr3 •lls . 

par· but these treatment s s howed s ignificant respo nse I n 

inc reasing the length u f p r imary roots per l ayer o ve r t h €1 

The treatme nt s o ~ 

T5 an d T6 d id not s h o w any sign ifi cant d iffer ence s but thes w 

treatments s1gnifica ntly incrBd lil"d the l~ngth of pri mary 

roots/layer over t he treatme nts T7 , Ts , T1, T9 ~nd T1 0 · The 

length of prima ry roo ts obtained In t r eatme nt Ts we re at pa r 

with the t rea t ments T7 and T1 . Ho wever , t h e treatme nts T7, 

Ts a nd T1 g ave sign ificantl y more lengt h of primary root as 

compare d t o the treatment T 1o which was at par with T9. 

4.4. 1 .7. ln partial~(~ ~l 

The observations recorded at 135 days in Ta bl e 6 

indicate that the response of T2 wa s s ig n ificantly higher in 

producing max imum length of primary root as compared to a ll 

other trea tm e nts . The treatments of T3 and Tq we re found 

signi fi ca nt in increasing the Jenu th of primary r oot as 

compare d t.o the Lr• ealrrlfurt T:'i t.o r 1o dll li r 1 • fh<~ treatment 1 6 

did not show any sl g~tifl cd nt di H ene r w~;& In length o f pri mary 

r-oot o bt.:Ji nal1 in ths lr"satnu;,nt.s o -f I~J and T7. H o we vet' , t. hu 

~esponse was sigr1if· icantly more as c o mpared to the treatment s 

of Tg , T1, T9 an d T1 0 · The Lr· ea l rroent effec t recor- ded with 

t n•at me11t T 9 and T 10 was at p ar . 
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4 . 4.1.3 In~ svnvhlos (iaQ ~> 

The data p~esent ed In respect of mean length of 

p ~ima~y ~oot ~eco~ded afte~ 180 days in Table 6 , show that 

all the dates of l aye ~!ng f~om 8th June to 23 rd Septembe~ aL 

fo~tnightly !nte ~va l sig nificant l y gave mo~e length of 

p~ima~y root as compare d to the layering on 23~d O~lobe~ . No 

signif i ca nt differenc~s were obtained between the dates of 

laye~ lng on 8th Octobe~ and :;?3 o· d October. The ma•imvm p~ima~y 

root lengttt oF 19 .43 em an d 18 . 5 e m war u obtai ned with T2 and 

T3 ~e&pectlvely an d both these t re d tments wn~e f ound to bo 

significantly superio ~ over remain i ng treatment~ . The length 

of prima~y ~oat of 16 . 2 obtained with T5 treatment was at pa ~ 

with 17. l and 15 . 3 notAd In l ~eatments of T4 

respect ive l y. However , th., response o· e o o· ded by these 

traatmf.'n t s wa s ~:;iyn Jficantly mor'"B o v sy lhf.-1 t rsotment~ fr-orn T7 

rhe lowest va lue of 8.00 em per mean primary 

~oot length wa c o blainad In t.t·eatment r 10 which was at par 

with t~aatment T9 having mean p~lmary ~oot length of 9.09 em. 

Both T1 and T9 were a l so at par . 

4,5 Mean Length of Secondar y Roots 

The data on mean length of seconda r y roots per 

l ayer as affect ed by different dates of l aye~l ng at va ~ious 

stages ave present ed ln Tab l e 7 <> nd Illustr ated in Fig . 10. 
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Table 7a Mean length of aecondary roots as influenced by 
time o~ layering at various stages of growth 

Mean length of secondary roots 
Treatments 

90 days 135 days lBO days 

Tt CBth· June) 3.0 4 . 5 6.00 

T2 C23rd Junel 6.0 9.0 10.67 

T3 C8th Julyl 5.5 9.4 9.50 

T4 C23rd July) 5.1 8.0 9.09 

Ts (8th August) 4.8 7.6 8. 70 

T6 (23rd August) 4!3 7.0 B.OO 

T7 (8th September l 4.0 6.0 7.60 

T8 C23rd September) 3.6 5.0 7.00 

T9 (8th Octobe•- J 2.7 4.0 5.50 
r• 

Tto C23rd October l 2.5 3.5 5.00 

------------------- ·4-------------~---------------- -----------l 

'F' test Sig. Sig. Big. 

S.E. Cml .:!:. 0.24 0.26 0.50 

C. D. at 51. 0.70 0.77 1.48 

4. 5. 1 ~~ Q£ .t.1Jrut g.f 1 aver i ng 

, From Table 7, it appean;, that the da tes of layer-ing 

had significant r-esponse on mean length of secondary roots at 

all stages of growth I.e, at 90, 135 and 180 days from date 

of laye.r-lng. 
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4.5.1.1 Afte~ detachment C2Q ~) 

The data reco r ded a l 90 days in Tab l H 7 cl early 

indi ca te that the t~eatments of T2 Ch . OO em) f o llowed by TJ 

C5.5 em) ga ve s ignifica ntly maxlrnum response on mean leng th 

of se conda~y rools per ! ay e~ over all other treritme n ts . The 

na>et beat t~ ea tments of Tq and T~; <l l so s ignificantly 

l nc~eased the l eng th of ~econdary roots as comp a red t o the 

treatments of 1 7 to T10 and 1 1. lhe treatments of T 1 , l9 and 

T 1o we •· e found equal l y e ff ec t ive .;"d •·e conJBd the mea n va lue" 

of seconda~y root s per 

•· e s pe c tively. 

l a ye r ae; :-s . oo , 2 . 7 and 2 . 3 em 

4.5.1.2 ln ci rt!a l ~ (~ ~) 

The mo an seconda ry roo t s per l ayer recorded a f ter 

135 days wer e a s 9.0 an d 8 . 4 e m in treatments of 12 and T3 

r espective l y and these values were significantl y highe r ove r 

the treatment s of Ts to Tt o and T 1 treatments . The respo nse 

of T3 treatment was at par with T 4 • The next best t r ea tment s 

o f T5 a nd T 6 al so s ho we d sign ifi c ant res po nse on mea n l e ng t h 

o f seco ndary roo ts o v er the trea tme nts of T7 t o T 1o and T 1. 

The mea n lengt h of seco ndary r oo ts obta i ned in T7 and T9 we re 

also sig nif i cantly more as compa r e d to the treatments o f T9 

an d r 10 . 

effective 

The trea t ments T~ w a~ o bse rved t o be equall y 

in incr eds ing the l eng lll of s e co ndar·y roo t s wh e n 
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compar e d wi th t he re s ponse obtained I n the t rea tmen t s o f T1 

an d 1 10 . 

4.5 . 1 .3 ln ~sunshine (lftQ ~~ 

after l BO 

fo ll o we d 

T he da ta o n mean l eng t h of s eco nda r y roo ts rec o rde d 

day s showe d tha t the treatments o f T2 ! 10 . 6 7 

by T3 !9 . 5 0 cm l , Tq (9 . 09 cm l a nd T5 (8 . 7 0 

c ml 

e m) 

significa n t l y ga v e hig he r mea n length o f seco nda r y roo t s o v e •· 

t he t r e a tme n t s T7 a nd T1 0 and T1 . Ho wever- , t he h ighast 

respons e wa s obta i ne d wi th T2 t r ~a t me nt . The t r eatme n ts of 

T 4 a nd Ts s ho wed e q ua ll y good ru s p o nsB bu t did not s ho w any 

si gn if i can t diffe r enc e s wi th l ,} and 16 . The mea n le ngth of 

7. 6 em o f s e c on dary r oots In t reatment T7 was f ou nd to be 

mor e t ha n t r e atmen t s of T1 , T9 and T1 0 · T he r- es p o nse 

o btai ned in tr ~ atme nt s of Ts followed by T1 wa6 a l so 

si gnifi ca ntl y mo re t ha n t r e a t men t lt o · The t r eatmen t s Ts , T9 

and r 1 wa r e observed at pa r . 

The da ta o n ma~n nu 1nba~ o f le a ves per- J a yer · 

obt a ine d In d ifFere n t da te s o f l ay e r i n g a t vari o u s stages ar e 

pre se nte d in Ta ble 8 dnd i l l us tt · dt.a!J I n F ig . 11. 

4 . 6 . 1 

F r orr. the dat" gi v en in f -• IJ I!i! H , IL i s ,; een t hat. the 

t1· e atm~nt s o f d 1 f f- sr ~ant dal e £1 (J f l d y s Y ing g ave:• s 1gnifi c ant 
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~esponse on number of l eaves pe~ l ayM~ at a ll sta ges i . e . at 

90, 135 and 180 days from the da t e o+ layedng. 

Table 8: Mean num ber of !saves psr la yer as influenced 
by time of layering at various stages 

Me~ r1 nutnbMr of leaves p er laye~ 

Treatments 
9 0 days 135 daya 18 0 days 

T1 C8th June ) 5 . 33 9 . 0 0 16.00 

8.33 16 . 00 26 . 2 7 

T3 C8t h July ) 8 . 00 15.33 25 . 00 

T 4 C23rd July> 7 . 67 14 . 00 2 4. 0 0 

T5 C8t h August> 7 . 00 12.67 23 . 00 

T6 C23r d August ) 6 . 6 7 12 . 00 2 1 . 00 

T7 (8 th Septembe ~ ) 6 . 33 11. 00 18. 6 7 

T8 c23~ d Septembe r) 6.00 10 .1 0 16 . 33 

T9 C8th Dctobe~ > 5.00 8 . 0 0 15. 0 0 

T1 o C23~ d Dctobe~> 4 . 00 7. 00 14 . 00 

------------ --------------------------· - -- -- -- ------ ----- -- ---
"F ' test Big. Sig. Gig. 

S . E . Cm) ~ 0. 48 0.3 1 0 . 62 

C.D. at 5% 1. 4 3 0 . 93 1. 84 

-- -------------- ----------- -- - -- ----- -------------- ---------
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4.6.1,1 ~detachment (jQ ~~ 

The numbs~ o~ leaves per !aye ~ was 

highs~ in t~eatments T2 and T3 as compa~ed 

treatments. The treutmant T4 was ~t par 

signi~icantly 

t.o all other 

wl th Ts but 

significantly Increased the numbs~ of leaves over the 

treatments Tb to Tto and r,. The response o~ t reatment of T5 

was significantly better than the t r eatments o~ T1, T9 and 

Tto· The treatment of·T6, T7 and Ts also significantly 

increased the number of leaves as compa~ed to the treatments 

o~ 19 and T10· The influence o~ t~eatment T1, 19 and TJQ was 

mor e or lass same. The number of 1 eaves produced in treatment 

T1 (5.331 were observed to be at par with treatments of T7 

16.331 and Ts 16.001. The minimum o~ 4 number of leaves 

fell owed 5 were obtained in treatments T10 and 

respectively. 

4.6.1.2 ln partial ~ (~ ~~ 

The number o~ leaves of 16.00 and 15.33 wet· e 

obtained respectively in T2 and T3 t~eatments and these 

values were signi~icantly highs~ than ~emaining treatments. 

The treatment o~ T4 showed significantly more lea ves aa 

compared to the t~eatments of T5 to T IO and T 1· The numbe~ 

o~ 1 eaves produced in t~eatment o~ T 5 and 1 6 were 

significantly more than the trea t me nts of f7 to fto a nd r 1 . 
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The numbs~ of lea ves obta i ned " ' t~ eatments T7 , Tg , r l anc1 l9 

we~e significantly mo~e than the treatment T10 · 

4.6.! .3 ln ~ sunehlni C~ ~~ 

lhe values of 26.67, 25 and 24 as number oF l eaves 

p e~ l ayer were recorded respective l y in the treatments of T2, 

and the response obtained wa s siyn lf icant l y 

super iot" over all , ~ amai ni n g tYealnt~nls . The response observed 

in t~eatmants of T5 and T6 was sig n! H•:antly beLL e•· than the 

Thu rHJmbaY of- leavos of 18.67 

~ecoo· ded in tr e,>tment T; wa s sl gnl ficuntly more th.;,n the 

t reatment10 Tg to T10 "nd T1. l\lth•1uyh tllB tnoatments of Tg 

and T1 gave significant response over the treatment of TI O• 

these treatments we~e obser ved to be at pa~ with T9 . No 

sign! ficant differ-e nc es we Yo stHH t nn numbe r- of laave6 

p~ oduced by the tredtmenta T9 and r 1o. Tha min11nu1n va l ue of 

14 dEi nurnbsr lBaves waii Yucorde d in lrtiatment T t o · 

4. 7 Me an Gi rth of Lay e r& 

The data r-ecorded in r'espect. of me,.)n girth of 

layet·s Is p~ esented in Table 9 and i llustrated in Fig . 12. 



Tabla 91 Mean Ql rt h of main &hoot a• I n fluenced by t ime 
of layerlnQ 

. ··- - ------------- ·· - - -- ------ ------ - -- --··--- - - ----- --- ---- ---
Mean gir th oF main shoot lin em ) 

Treatme n ts ---- - -- -----------· - -- ·---- - --- ·---
90 days 1S 5 days 180 days 

- - -- ----------------- --- ·· ----- --- -------- --- --·· - --- ------- - - -

T1 18 t h June) 2 . 9 0 2 . 9 5 :5. 50 

T2 123rd June) 3 . 20 3 . 50 4 . 00 

T3 18t h JulyJ 3 . 20 3 . 40 3 . 93 

T q 123r d July J 3 .1 0 "3 . 30 3 . 70 

T5 18t h AuguslJ 3 . 00 3 . 25 3 . 63 

T6 123 r d Aug u st> 3 . 00 3 . 20 3.60 

T7 18th September) 2 . 90 3. 10 3 .55 

Ts 123r d Sept embe r ) 2 . 90 3 . 05 3 . 40 

T9 18th October l 2 . 87 2 .95 3 . 30 

T 1o 123rd Octobe r > 2 .80 :1 .90 3 . 10 

'F ' tes t Sig . Sig. Slg. 

S.E . lmJ _:_ 0 . 10 0 .04 0 . 05 

C.O. a t 51. 0 . 12 0 . 15 

4.7.1 ~Q£_t____!__rrr_!tg_£!ayer i na 

From the da ta g iven in Table 9 , i t is seA n that the 

t~eat n,ents o f dif fs~ant dales of l aya,·tng gav~ s ignificant 

r·es runss on mea n yJt" t tl of md.j n b hoot l..;yF...H' at all stayBS cd 

gr o wth 1. El . oJt YO , 1 3~ ~nd 180 day ~ From tile dat e at 

1 aye•· 1 ng. 
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4. 7 .1.1 ~ detachmeyot I~ ~l 

F~om Tab l e 9 , i t ~ e veals t hat the me an gid. h of 

main shoo t of !aye~ o b ta i ned i n diffe~en t 

fo u n d to be no n-signif-icant. 

4 .7 .1.2 lQ pa~tlal ~I~~~ 

t~ea tments wa g 

F ~om Tall ie 9, it I s &ebln tlldl the me an girth o l 

main shoot of l ay ••~ wera lli(Jnlfi cd nt.l y 1rof l ue n cP.d by dat e o l 

la yering. The roll> dn girth o F ma in nhont of l a yer s oF 3.50 un 

and 3 .4 0 e m were ob tai ned respectively in T2 123rd Junel and 

18t h July l r especti ve ly and these va l ues W9Y' 9 

significantl y h i ghoar than r-ema I r1i ng t•· e atme nts . The 

t~ ea tment o f Ta ~hawe d signiF ica ntl y more gi rt h a s compared 

to the treatmen t» of T:5 to T 10 oll u r ! · fhe g • rth of main 

shoot of l ayers in tre~tment I ~ and 1 6 were Mi g ni ficantly 

mo~e t han t he treatmente of T 7 to r 1o and T1. I he g i ,. t h o f 

main s hoot obta i ned In treatments T 7 , T8, T 1 and T9 we re 

signifi c a ntl y mor e tha n the treatment T1o 123r d October). 

4.7.1.3 ln ~sunshine ll§Q ~l 

The va lues of 4. 0 em and 3 . 93 em as girth were 

r ecorde d respectively In the treatmen ts of T2 and T3 123rd 

J une a nd 8th J u ly) a nd the ,~asponse o bt ained wa s 

s i g nifi c antl y supe,....io t,. oveP"' all ,-nmalning treatments. The 

response observed i n tr-eatments oF T4, T5 , T6 and T7 wab 

s ign i Fi c ant l y better tha n the trealmblnts lg to T1o and T1 . 

T t1e g irth of shoo t a • .3 . 50 18th .]L"'" ) wa<. s tg n i f lcantly mo~o 
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than the t ~eatments of T9 to T1o C23 rd SepLember to 23~d 

October ~espectlve l yl . Although the t~eatment of T9 was at 

par with Tt and T9 but it was superio~ than Tto C23~d 

October). The min imum girth of 3.1 0 em was observed In 

Jayel's pl'epal'ed on 23 t· d Octobe,- C I 10> . 

4.8 Mean H~ight of Layel's 

The data o n mean height of layel's obtained In 

dlffe,-ent date s of laye,-ing at va,- l ous stages al'e pl'esented 

in Table 10 an d illust.-ated i n Fig . 13. 

Tabla 10: M~an heiQht of main shoot aa influenced 
by tim~ of lay&l'inQ at va.-ious stages 

Mean height of main shoot (in e m) 
T,-eatments 

90 da ys 

T1 C8th June} 42 . 17 

T2 C23rd June > 50.00 

T3 C8th July> 48. 00 

T4 C23rd July> 47.33 

T5 C8th August > 46.20 

Tt, C23r d Aug11st > 45 . 30 

T7 C8th September> 44 . 00 

T8 C231'd Saptembeo- l 43 .6 7 

r., C8lh October l 4 1 . 00 

T I 0 C23rd De tube•· l 40 . 00 
-------------- -- -------·-------- --- --
'F' lest 
S . E. Cm> :_ 
C.O . at 51. 

Btu . 
0 . 50 
1 . 48 

13::5 days 180 days 

43.00 46 . 00 

54 . 00 58 . 00 

5 1 . ..13 56 . 10 

::;o . oo 54 . ~~0 

4!::1. 20 52 .00 

~ 7 . 00 5 1. 00 

46.30 4 9 . 00 

44 . ..13 47 . 30 

42.00 45 . 00 

4 1. ()0 44 . 00 
- ----------- -----------
S ig. 

0. 4 2 
1. 2 6 

Sig . 
0 . 38 
1 . 12 
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4.8. I 

It i ii SG!S n f•·om Tabl e 10 u ... t. tho mr.?an height of 

laye~s obt a ined In ea c h dat~ oF la y e ~ing wa s found to be 

significant in inc rea si ng the height of layo~ at all 

of g~owth i.e. 90 1 135 and 180 days afte~ laye o·t ng . 

4 .8.!.1 ~detachment c~ Q~> 

sta g es 

The mean he ight o F !a ye ~ was slgnificanlly higher 

i n case of t reatment ~ of T2 and T3 ove~ a ll ~ema ining 

t ~eatments . The trea tments T4 followed Ts also s1gnlf ica n tly 

increased mo~e height of !aye~ than the t~eatments Ts and T 6 

was a t p at' . Si mi l a~ly, the t r ea tments of T7 , 

showed s i g ni ficant ~esponse ove~ the treatments T10 · No 

signi fic ant d i ffe~e nces wer-e obser-ved i n between the 

treatments of T9 and T1 0 · 

4.8.1.2 lD pa~tlal ~ C~ ~> 

The treatmen ts of T7 folluwed by T3 and Tq showed 

significa ntly hig hest r esponse on mean height of layer s over 

'lll remaining The ne~t best lreat tno nts of Tq 

f ol l owed by Ts also s ignifi cantly i ncreased the me~n length 

of layers as comp<~red to th"' tr e at.rnoH> ts u+ 17 to ·rio and T 1. 
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Th e t~eatment s o f Ts an d T6 we~e obse~ve d to be equ ally 

effecti v e . The trea tment of T 7 p~o du ce d signifi ca n t l y mo~e 

height 

TJ o · 

of l a ye~ a s com pa~ed to the t reatmen t s of T 1, T 9 a nd 

No signi fica n t diffe r ences we re no ti ce d i n between t he 

t r e at ments of T 1 , an d T 10 wit h 1 9 . ! he r espons e of trea tment 

T9 was signifi ca n t l y mo r e tha n tha t of T9 and T 10 · 

4.8.1.3 ln ~sunshine <~ ~l 

The ma• i mu m he ig h t of 5 8. 00 e m was obtained wi th 

treatment T2 and it was s ig nif icantly hig her tha n a ll 

rema ini ng t reatme n ts . The inf lue nce of trea t ments of T3 

<56 . 10 cml ·f o l l o wed b y T4 (5 4 .30 c ml and T5 <52 . 0 0 cml was 

si gn ificantl y more t han the tr eatmen t ~ of T2 t o T10 a nd T1 . 

Th e treat me n ts of T7 f o 11owad by T9 a nc1 T1 a ls o 

sign! ficantly lncnaa•uad mo r a hal ght of 1 aym- a s c om p are d to 

t he t re a tment 11 0 · The~e were no s i g nificant di fference s I n 

he i ght of l a ye r d f fe cted by tt' Ba t rnli!n t r 9 dnd T 10 · 

4.9 Survi va l Perce ntage 

The d a t a in re s pe c t o ~ s u rv 1v a l per c entag e ar-e 

r ecordo c1 In Tc1b l e 11 ri lld Ill ustra t ed f r on• F lu . 14. 

4 . 9. 1 

F rom r a b le 11, It a p pe a r s tha t the date s of 

l a ye,.- l ng ha d s ig ni fi c ant r"es~ o nse o n me an SU t'" V i v .. J l per ce ntag e 
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at ;; II stages of g~owt h i . s . al 'Y O, 13:cJ a nd 180 days f~om 

dat e of laye~ing . 

Table 111 Sur v i v al percentage of l&ye ~ & au Influenced 
by time of layarlng 

T•·eatments 
90 days 180 days 

T1 18 th June) 7 1. 1!3 66 . 67 57.111 

T2 123~d June) 95.24 90 .4 7 85 . 7 1 

T3 18th July! 95 . 2 4 85.71 85.71 

Tq 123 o·d July ! 9 0 . 4 7 80 . 95 80 . 95 

r5 18th August ! 85 . 7 1 76 . 19 76 .19 

T6 123 o· d August l 8 0 , 95 7 1. 113 7 1.112 

T7 18th Septem beo· ) 76 . 19 7 1 . 113 66 . 67 

T8 123o· d Septembe~) 71 . 113 6 6 . 67 61 . 90 

T9 18th Octo be ~ l 66 . 6 7 61 .90 52 . 38 

T1o 123 o· d October l 61.90 57 . 111 47 . 62 

'F' test S ig. S i g . S ig. 

S . E. lml .!: 11 . 68 3 . 58 11.26 

C . O. at 5'l. 13 . 91 10.65 12 . 65 

11.9.1 .1 Afteo:, detachme nt 190 ~) 

lhe data ~eco~ded at 9 0 tld ys in 1ab1e I I c lea~ l y 

ind1 c ate t hat the t~eat ,ne11ts o f J ~, 195 . 2 11/. ) T 3 195 . 211/.) 
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f o llowed 

on mean 

by T 4 <9 0 .4 2/.l ga ve significantly 

s ur vival percentage ovev all ethel' t r eatments. 

Statistical l y , treatment T2 wa s at pav with T3 ~nd Tq. The 

next best t reatments of Ts and T6 <B th August ~ 23rd August) 

gave sig nificantly more survival percentage than T7 to T10 

and T1 Will Je T1 <Bth June ) ha d more suo· vival percentage oF 

71 .4 3 a nd wa s obs evved more supevior than T9 and T 10· The 

treatment T1 0 t23rd October) had lowest survival 

per cent . 

of 61 . 90 

4,9.1.2 ln partial~ t~ ~) 

From the da ta i n T abh-. 11, it reveals that the 

mean survival percen tage recorded atter 135 days were as 

90 . 47, 85.71' 80.95 In treatments of T2, T4 

respectively and these va l ues we r e fiigniflc a n t ly higher over 

that treatments o f T5 lD I 10 and I I• Tt>e treatme n t s o f' T2 

wa s at pa.- with T3 and T 4 • Th8 r esrnmw o F T5 t1· eatment was 

at par with T6 , T7 , TB and TJ b · eatments. While tha 

treatment T1 ga v e mo.-e survival percentage than T9 <8t h 

October) The T9 and T 1o were found 

to be at par . Hence , the obss~vations o f reduction in 

su,...vival percentage wa s observed p .- o p ort. tonat e ly wt th 

delay! ng in la yer i ng . There.fors , l o west su ,-v i va l p e rce ntage 

of 57 .14 per c e nt was obser ved 1n t r e a t men t r 10 

Oct o be•· ) . 
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4,9.1.3 ln ~ suns blnw <l§Q ~> 

Th~ data on final 6ur-viva l 

after 180 day s show that the treatments of T2 <85 .71%) and 

<85 . 7 1/.i significantly ga ve maximum survival 

than all other treatme nt s and both were at par . 

percentage 

The nex t 

best treatment wa s T4 <80.95%> and was f oun d to be superi or 

than T5 to T10 and T 1 treatments . The surviva l percenta g e 

obtained in treatme nt T5 <76 . 19%> and T6 <71.42%> wer e highe r 

than T7 to T 1o and ·r 1 . Howe ver, T 1 <57 .14% > treatment 

significantly ga v ~ more sur v i va l pe rcentage t han T9 and T1 0 

treatments. The treatment ' of T9 was superior than T10 · The 

minimum fin a l s urviva l per ce nt a ge oF 4 7 . 62 was observed in 

treatmen t T 1o <23rd October >. 



CHAPTER V 

DISCUSSION 

lhe p~esent Investigat ion on " standa~dizatlon o+ 

time fo,- polyba g laye~s In Guava IPsirJ ium gua j ava L . I und'H" 

Akola conditions" was conducted at commercial f~ u it nu~se~y, 

Punjab~ao Krishi Vidyapeeth, Ako l a du~ing the pe~iod from 

June, 1992 to Februar-y , 1993 . lhe l ayering ope~ations w•ne 

carried out with ten dates of l ayering commencing f~om 8t h 

June with fortnight l y interval upto 23rd Octobe~ with a 

object Lo fin d ou t best suitab l e t1 me of l aye~ing. The 

resul ts obtained In r-es pect of various parameters of ~oot 

g row th as wei I as shoot gr-owth alongwi th the!~ surviva l 

percentage have been discussed in Lhis chapter . 

The obse •·vallons uF roots vi&llble through the 

transparent film of po l ybag we re rwcorded as an d when visib l e 

and tllbl number oF days r "qui red i or t I ol s pur pose we~e noted 

for each date of layering. 

June 

In the present studies , the !dyers prBpared on 23r-d 

IT71 t ook QS days dli minimum period and this treatment 

was s;tgr,i ·f.lc:anl . ly su ~ari ur' ov'~' all tr-eatments 

axcept. lraalrnent T3 ll:ltl > ,July I . lreJLmenl r3 produced the 

vlslb i F.J roots at ~7 t . h 11-<y """d II. wa s ·•l p .>r with tr-e->tmant 
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fhe period o f 49 and 50 de~ys was ,. ,3<1'oin•oJ for vi sud! 

M n cl 's 

<8th AugustJ and Lhe number o f ddys ,-,..qui •·ed '"'.,-" much 

·17 ann 18 P•' oduced t.ilil vls lb\~,> nJt•tf> .-.t 52nd ilnd 54th and 

56th day respe c llv., l y a11 com p an•d to the tredt.rnents of T 1 

(58. 2 0) ' r 9 (59.00) and r 10 60 day s res pe ctive l y which were 

at par and took l onger perio d for root growth. 

The vtsitJle root y rowth ul>talned within the layers 

operat. .. d on 23 rd June , 8th J u ly, :23•·rl ,Jtily and 8th August 

requl•· ed ths period of 4::i to 5 0 d.a ys .tnd lhe requi •·emen t of 

less e r number of d.aye for vl~Jb l e roots might be due t o 

pravai ling of favou ru b l e environment'.l l cond iti ons e• isting 

du r ing rainy season from June to September and to some e•tenl 

in October t oo . Uurlng thi s period the tota l 

8 88 . 2 mm was recetved in 4 0 days w ith ma•imum 

rai nfall 

intensity 

of 

in 

August. The maar. m'.IMimum temperat u•' e wa s ranged between 7 9 . 7 

t o 39 . 3 and the min imum between 2 1. 3 to 25 .9°C . The ma•imum 

and minimum relati ve humidit y recorded i n morning a nd avenin\) 

hours were respectively as 62 to 89 and 37 to 72 per ce nl. 

These favourabl e cond iti ons might have acce l erated th~ 

process of callusing, formation root primordia and root 

gr o wth too . The minimum pertod of 45 to 50 days required t o 

•-ecord v isible root gr o wth In trea tments o -f T2 , T3 , T4 and T 'j 

might be due to ear l y initiatt o n enc ouraged by f avourable 
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environmental condi tions exist ing fr o m 23rd Jun to Se p tembe r 

end. 

The layering operations c~rried out in Oc t ober took 

maximum per iod of 60 dayD fo r visual root growth and perhapg 

this might be due to less h umid ity, low temp<natur-es etc . 

The r esu lts of minimum and ma x i mum days r-equ ire d 

fo r vis ible root growth are i n c lose conf i rmity from the work 

car-rie d out by some wo rkers. The fin dings of pr-ofu se roo ting 

In pomegranat e air layers wa s report~d after third week oF 

July by Srivasta v a I 1961 l . Best rooting wa s o btained In 

Kagzl kalan air laye rs I n the month of July under Shrina ga r 

co ndl t ions by M;'3f1ru <md A~rqcodl I 19 75 l . Pat i 1 and Ch a k raw a • 

11979) reported hig he r percent~gB of rooting in seed less 

l emon in Jul y under Parbhani conditi o ns . Su •~ 1 ya pananonl 

11 990) o btains~ best rooting in applY when layered in June 

but r-eported poor performa nce in the month o f October to 

De cPmbur . 

5.2 Number of roote aa •ffect•d by time of layering 

I n the pr- esent Invest igati on , the var-ious da t es 

< t r e a tn•e nts > caused a m.1i rked inc t .,r.t6e Jn number of p r'"imaY"y 

and secondary roots par la yRr~ . nmotHJ the va t- ious dales , 

23rd Juno IT 2l f o ll o wrni.J by Hth Ju l y l l 3l were ~ · uun d to be 

sign ificBnlly bE!st p"'rlod <Jv.-r all rernai111ng dates oF 
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layering by p olybag mQ thod In guavd var . Sardar. The layers 

tred t ment T2 p ro du c ed ma~ln1 utn numbot~ of primary ,-oots 

as b . B , 0 . 3 and 10 . 0 an d secondary routs as 38.0, 49.0 ami 

59 . 0 respectively at. 90th , 135lh ;Jnd !BOth day from time of 

layering when comp <u-ed wltt1 otl18r 

dates> . 

tn;atmants ( I ayer I r1g 

8irni l a r· l y, ttJ w results noted In •· aspect of primary 

a nil 5eco n dary root~> i n case of 13 and T 4, the response Df 

bo t h the t reatments wa s f ound to be equally effective in 

respect o f production o f secondary r oo ts . 

we re obser ve d to be ne~ t be s t treatments . 

However T3and T4 

The ma~1mum number o f primar y and secondary roots 

obtained In layers performed on 2 3rd June , 8th July and 23rd 

Ju l y might be du8 to f avourab l e environn.ental conditions 

encoura gi ng more number o ·F primary and secon<.l<'!J"Y roots. The 

results ob t ained a re more or lass in agreement with the 

number o f roots of 49 . 7 b par cent la yer obtaine d in seedless 

lemon b y air l ayeri ng b y Pati I a rt d Chakra war (1 9791. Al so 

Desai a nd Pat l l ! 1984) r e ported as 35 . 29 roots per layer in 

air l ayering of jackfrul t while Sharma et .!!l_. !1990 1 reported 

number of roots as 39 . 40 p er layer by air layering in litchi . 

On compar ing the r asl•l t.s obtai ned in 8-3,.. 1 ier an r:J 

l ater dates of layeri ng, T2 , f3 <'!nd T4 p ro duced max i mum 



65 

number of primary an d secondary roots over the treatments T1, 

In T 1 treatment the l ayering was performed on 8th 

June . The c l imatic conditions existing in earlier three weeks 

In June we re abnorma l. lher e were adequate ra ins till th i rd 

week of J une and the maximum temp8rature were f r om 42°C to 

44°C and the relJtive humidity was 18 to 26 per cent (Evu . ) 

Probably, this might have resu l ted in low number of roots. 

Similarly, from September to Oc t ober the numb!:!r of o· o ot s w"'"'' 

decreased. The decre•se in number of root s might be due Ln 

compar at ively 

percentage . 

low temperatures and fall 

Ther· efore ca I I ue production 

ultimate l y root produced in loa10s number . 

in humi d ity 

i s less and 

Some wor-kel'" 5 

reporte d low m;mbar of root s In luy e o·Jng in month of Octo ber . 

Nagone (19891 oblairr61 d low mean number oi- root as 4 . 60 in air 

layerlnQ of pomegranate when in October. 

Sur· i yapananont !19901 obtained very low r oots in app le s air 

layerlnQ in the month of October to December . 

~.3 L~nQth of Root •• Affectoad by Tim• of Lay~rinQ 

The lenQt. h of p rimary roots of 12 . 0 em , 16. 0 ern , 

19 .43 em and s~co nd•ry roots of 6 . 0 , 9. 0 , 10 . 6 7 em wenr 

obtained in treatment Tz (23 :· d June) at 90th , 135th and 180th 

day from time of layering and were found to be sig nificantl y 

higher than alI remaining dates of layering. 
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The tYeatment r3 18th Jul yl , T4 123 •- d J uly l and T5 

18th Augustl weY e obs•;"ved to lJe m3 xl !Jest. dates o f lay e •· l ny 

and liignificantly i ncn•a,.ed the length of IJo th rr lma•· y anr1 

secondary root as compa red to the treatments of T6 and Tt o 

and T1 at all stages . l he final values of p•· irnar y •· oots o f 

18 . 50 ern , 17.1 0 ern and 16 . 20 ern and ,;econda•' Y •·oa ts of 9.50 

ern, 9.09 em and 8 . 70 em we re obtained respectively in T3 , T4 

and T5 and all these values were signifi c antly higher tha n 

the values of primary and s econdar y roots ob taine d i n the 

treatment& of T7 to T10 and T1. 

The lower v alues of primary roots of 10 . 0 e m, 9.09 , 

8.00 and secondary roots of 6. 00 em 5.50 e m Mnd 5 . 0 em were 

obLained in the treatments of ea•• lier date of laye ring Tt 

<8tll Junel and lat e da t e & of T9 (8th Octobe•· > and Tt o (23rd 

Oc tober> respecti ve ly. 

The bes t resul ts in respect s of l e n~th o f pri mary 

and secondary roots were obtained on different dates of 

layering of 23rd Juno fo ll owed by 13th July, L.JI'Ij July, and 

8 t h Augu!iit. The respo nse was h i ghe st wi th 2 3 rd June and 

gradual l y it was decreased with the dates fo llowing one afleY 

.anuthor. Tile max imum growth of primary and secondary roots 

obtained mi ght be due to fa voura bln conditions e• istlng In 

ra iny season enhanci ng t he p•· ocB6a of r oot 1ng. SomA wh al the 

ree;ults obtair~e d in lhe pre sent lflVt: 1i t tga ti on ar'a t n c loso 
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conf!Ymation with the Ye sull s of p Yofuse I'"OOt!ng I n 

pomeg r-a nate air- layer- In thiYd week o f July ob tained by 

SY!vas t ava ( 1961) . Ahmed (1964 > obtai ned best rooting In 

rainy s eason. Rao 119831 obtulne d the le ngth of 7.66 em I n 

pomegranate oir layer-I ng. Desai a nd Patll 11984 ) obt a ined the 

l e ngth of 38 . 86 mm in jock f yui t whil e Nagone 11989 > o btained 

the length of 6 . 80 an I n pomegr anale air" l ayeYing when 

perfoymed in June to July. While S ha rma Gt .i!J_. ( 1990) 

repo•· ted the length of Yool a s 8 .9 e m in llt. c hl ai• layecing . 

In ge11ecal , LhG layeci ng pecfo•· med In the month o f· 

October gav~ slg ni +ic a ntly lowest va l ues of both p rimar"y and 

secondary coot leng t h. Probably , t h e r e was g~adual deer"' ease 

both In temp erature and hu midity per centage which might have 

affected p oor deve lopment o f r uut p r o cess ve s ulting In 

redu c tion In l enuL il o f routs . th8 layer iny 

opar-ationn t.lone In I ale Auglni l. Septembe r- gave 

co<npacat lve l y more roo t l ength a~ comp ar"ed to t he l ate dates. 

The stage of shoot a va i l a bl e duYiny this peYiod mig ht be some 

wha t of mo re maturity whi ch mi g ht be o ne of the r eason . This 

sta tement is In c l o se conf ic matlon wit h Kuzin ( 197 3 >. He 

repoo·ted that th e ava ilability of fye e and bo und wate r in 

juveni l e and ma tuce s hoo t was ~! most e qua l but the time 

r-equi r· ed for rooting was less in JU Venile s hoot as com pa~· ecf 

to matured shoo t . The delayed r oo ti ng might have affecte d 

root J ength . 
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5.4 Mean Btsm G l~th of Lays~& 

In p~esent Invest igati on, the l aye ring dates or 

period did not show any ma~ ked diffe rence at 90th day from 

laye~ing but later on showed pos itive response over the girth 

oF la ye~s obt ained from different dates I . e . fr o m 8t h June to 

23rd October. Eve ntho ugh the re s ult s ob t ai ned at 90 th day 

wsr-e non-si gn ifi c ant yet, the at s t>oot was 

sig nificantly inf luenc e d by dif feren t dates of 1 aye•· I ng In 

a dvanc e period at ! 35th day and !BOth day From la yer ing. The 

mean t hi ck ness o f main shoot o f q. oo e m followed by 3. 9 3 e m 

were o btained in the treatment s of layering d a tes of 23rd 

June a nd 8th July a nd t he re s ul ts observed we~e s ignificantly 

highe r than all ~emainlng treatments e "cept T 4 (23r d Ju ly >. 

The ne"t best dates of l ayering obse rved were 23rd , July an d 

Bth August. The si g nificantl y lowest values of 3 . 10 e m as 

thi c kness of main shoot wa s rec o r de d from the layering date 

of 23rd of Octo ber . 

So , the girth of main shoots r ecorded initi ally 

wa s more or less o f equal thickness upto 90 days . By t his 

time the process of rooting was cornplBted and fresh growt h 

was star ted dt nur s ery st .. ge whl c il might. have lnfluanc ed the 

thickness of mai n shoo ts of sign ifi cant diffe,·encss under 

differ ent da tes of layering a t ! 35 t h da y ft' Om l aye o• ing. 

F 1 na 11 y , the mar ked differ e nces we~ e o bserve d at !BOth da y 
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laye~lng. 1 n '-'"esent investiga ti on the rnat' kecJ 

diffa•· ances of gi~th of main s hoo t we ~e noted in dates of 

laye~ing of 231'd Ju ne followed by 8th July , 23•d July and 8th 

August. Whel'ea s the layel'ing ope,..~tion done in Septembel' and 

Octobel' progl'ess lv~ l y decl'sased t he mean gi,..th o f shoot to a 

g~eater· e~tent. 

The mal'ked g i rth noted was go vel'ned by datEJs of 

layering perfor med from 23rd June to 8th August and perhaps 

it was due to effective foliage and ~oot growth obsel've d. 

The gil'th of shoot is directl y eelated w i th pr odu c tion of 

shoots and the new foliage geowth obtained in p~esent 

investigation wa s i n confi~mation with the formation of 

func tional leaves o n l'aoted shoots when raeed 

shade by Ruehle (!9'18J. 

5 . 5 Mean Heigh t of Mai n Shoo t an d 
Mea n Nu mber of Le•ve s pe ~ Lay e l' 

in partial 

Growth of vegetatively p~opagate d fl'uit plant is 

pl'ima~i l y depend upon the amount of ~oats p~oducad by the 

plant in t he nu~se~y. I t was not u ncommon to say that the 

Jayel's having good amou n t of I'Oat grow VB~'Y vigorously and 

pl'oduce good growth. I n the pt'esant studies, the same 

princip l es hold good Irrespective of time of lay eri ng. Tha 

layers with e•tensive I'Oot system produ ce d vi gol' ous growth 

whi Je the laye rs wit h Jesse~ pvoporti on of ~oats ga ve 

p~opo ~ t ionately less vegetative gvowlh. 
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A signi~icant l y highest height of main shoot was 

~eco~ded on 23~d June fol l owed by 8th July . Simi Ja..- l y, the 

..-espo nse of mean number of leaves obta ined on 23~d Ju l y and 

8 t h August was si g nif i cantly hl ghe~ than the succeeding dat es 

and e a r l ie~ one 18th June> at a l l stages of growth period. 

Finally a t !80th day , the mo..-e numbe r of leaves of 

26 . 67 , 25.0 and 23 . 0 were o b tained ..-espectively In the 

t~eatments of T2, T3, T4 and Ts as against the lowest va l ues 

of 14. 0 and 15 . 0 !aye~ obtained In the t..-eatments of Tq and 

T1o 18 th and 23~d Oc tober). 

The highe r g~owth obtained under each date of 

layer i ng f~om 23~d June to 6th August in the r~esenl 

investloation was di rectly l' t' l aler l wl t l> mo•-e root grow th 

r•'o<1u co d by the samH dale5 oF l aye~ing . This indicated th<lt 

there was a ..-eciproca l relat i onship b8twee n the root and 

shout de ve lupmnn1 . . fl1\ S Wo15 because of p~evai l l ng oF 

~aVOI.it'dble c limatic r.unllillunf> rJuring ,fun<;, JLoly and Bdl' ly 

Augus t. 

wl th 

Low r•umber of ledvss obtd i ned in decFeasing ordsY 

! alar datos o~ l ayering f..-om Septem be~ Lo Octobe..- wa s 

associated w1th the dec..-ea s ing the su it a bility of co nditions 

with ..-educti on in ..-elativG humi dity associated with l ow 

l'ai n~a l I and 

Rep•· o d u ct I on o+ 

t.ernpe~·atur-es in Septembe..- and 

low amount of ..-oots In I ate..-

OctobeJ>· . 

dates "~ 
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la yer-Ing h a d Inf l uenced d ir ec tly I n la s s number o f lea ves due 

to dat l'i rlor· ati o n in f a vourable cond iti o " " of multipli c ation 

of p l a nt s . The numb.,,. of l o a v e3 obta i ned with ;! .~rd July t o 

Blh August are In close a yreemenl Lo some e~tent wit h number 

of leaves reported by Pa t! ! and Cha krawar Cl979 1. They no ted 

mean number of leaves as 36 . 03 pe r layer in seed l ess lemon 

air l ayer i ng when l ayering pr e p ared I n the mon th o f Jul y 

while Raut Cl9 921 r-ecorded 1 1 . 4 as the mean number of 

per la y e r In air layeri ng of gua v a. 

leaves 

5 .6 Surv ival Pe rc.,nt a ge of Layer s 

The surv iva l percentage of rooted la ye r s recorded 

at var ious dates at for t nigh tly I nt erval commencing fr-om 8th 

June to 23rd October showed significant di ff erences at all 

stages . 

The layers operated on 23rd of June Cl2J f ol l owed 

by 8th Jul y CT3I s i gnifica ntly Increased ma ~ imum survival 

percent age o ver a l l rema i n ing dates at va ri ous sta ge s of 

g rowt h . 

The max imu1n survi va l percentage of 95.24 

obtaine d initiall y at 9 0 t h da y immed iatel y af t er deta chment. 

of roo t ed layers of date d 23rd Ju n e and 23rd Jul y and the~n 

l ayers were nursed in partial oha<le for about o ne and ha l f 

month . Both the trea tme nts 1 2 +allowed by T3 s howed some 

mo r·ta llty in p ar tial sha de an d u,., per c ent<~ge success notecl 

a t 135t h da y w <~s as 90 .4 7 and 8 5 . 7 1 In r espect of T2 and T3 
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tr-eatments. Later on these layer-s wer e shifted fro m part ial 

shade to open place +or har-deni ng. After shlfl lng of layer-s, 

the mor-tality was obser-ved in some of Lhe treatments and the 

fina l coun t of per-centage surv ival was noted at !80th day 

under- eac h tre a tment . The treatment T2 followed by l3 

recorded ma~imum s ur-vival per-centage of 85.71 In both t.he 

tr-eatments and it was si g nificantly higher· than thE> sur-vival 

percentage of 6 1 . 90 , 57 . 14 , 52.38 and 47.62 obta ined un de r 

the respecti ve treatments of Ta 123 rd Seplembevl , T 1 18th 

Junel, T9 18th Ortob8 1"l a nd T10 123r-d Dctoberl. The survival 

per-centage r8 corded f lroa ll y "L !80th <lay In each date of 

layering at for-tnight l y Inter val From 23rd June to 8th August 

wer- e observed at paY. The higher survival pe•centage obtained 

finally from 23rd June to 8th AuguMt mi ght be due to opti mum 

~avourablB envi r tJnment a l conditions e•lsti ng during thi s 

per lo d . Most of tl1e wo .- kers obt.;o l ned higl1er pBrcentage of 

rooting In rainy season p ar-t!cul~r ly from late June to August. 

and this is in close conf irmation wit h the findings obtai ne d 

by Ahmed 11964 1 . He obtained higher percentage of success in 

ai r layering of guava in rainy season from June to August. 

Mish ra and Agrawal 119751 rep01· ted higher fi nal 

su r--v ival pe o· centage In air l ayer-ing of Kagzi kalan in the 

month of July. Pati l and Cha ko· awal 11979 1 obtained highest 

percentage success as 60.0 1n seed less lemon Jaye•s in the 

month of July . Simila o· ly , Rao had obtained same 



results (60 . 0/, ) in see d l .. ss lemon ai l' layel'ing . Palaniswarnl 

et .§.1_. (1985 ) achieved the final suY"vival perce nt a ge of 40 to 

50 per ce n t in cashew all' layering. Al so , Ka nwar and Ka hlon 

( 1986) noted maximum sul'vi v al percent a ge of 76.8 in litchi 

when layered in the month of July. S im i l arly , Nag one ( 1989) 

obtained highest percentage success of 48 . 52 i n pomegrana te 

air layers In the mo nth of July. 

The low pel'formance of ope•· at1o11s c<~rried out on 

8th Ju ne the fot• e most rJat8 might be <lue late on sel o f 

monsoon i.e. from t hil'd we ek and pr evai ling of long period 

with higher temperatures beyond 40°C associated wit h low 

humidity. Simil arly, the low perce nt age surv i va l obtai ned I n 

case of dates of 23r d September, 8th October and 23rd October 

might be again due t o onse t of somewhat abnormal 

environmenta l condit ions which ware nol much fa vQi lYab ls fa Y 

rooting processes initia ll y and fot ' U 1oir growth In wi nte1 

season . Due to pl'eval li ng of low temperature the growth 

proces s were affected resulting in poor performance and this 

is 1n close confirmation with the findings obtained by Patll 

andChakrawat' (1979l . They l'e ~orted less sut'v lval percentage 

In the layers prepared on 15th August as compal'ed to 15th and 

30th July In seed l ess lemon by ail' l ayering. S imi la l' ly, 

Nagone ( 1989) obt ai ned very low surv i val percentage of 38.20 

l ayer s when pr epar~d 1n the month of 

Octo ber . 



CHAPTER VI 

SUMMARY AND CONCLUSION 

The present invest igation on "S tandardization o.f 

time for polybag layers in Guava (Psldi um guajava L.) 

Akol a conditi on" was carried out i n Lhe Commercia l 

under 

F r uit 

Nurset· y , Naga v jun, 

Ko· ish! Vldyapeeth, 

October, 1992. 

Oepartm~nt of Horticulture, 

Akola durtny l.he pe riod June, 

Punjabrao 

199 2 to 

The desig n of experime n t was Randomise d Block 

Design (R801 wl t h ten treatment s and tho· ee rerl I cations . The 

treatments of Time or D~t~a ot l aym rlng are g i ve n below . 

r I 

T2 

T3 

T4 

T5 

T6 

T7 

T8 

T9 

T1o 

8th June, 1992 

23Yd June , 1992 

8th July, 1992 

23>"d J uly, 1992 

8th August , 1992 

23r d August , 1992 

8th Septembeo· , 1992 

23Yd 661ptembc.r, 1992 

Bth Oclobe o· , 19 92 

23 o· d De tuber , I 992 

The result obtained during the cour se o f prese nt 

studies In respect o f days required Fo r visib le root growth, 
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number o -f roots, length o-f r oots , Vlilyet. aLive growth o-f laye o- s 

i.e . number- o-f leavs~ , gi rth o f mrti n ~hoot. a flrJ height o -F 

l ayer-s and suYviva l 

b8 l o w. 

l~ y sY ~ at·o summarised 

As reg.o<o' d tt113 tiays ,.- .,quir .. rJ F11r vis ible root growth 

and standardization o-f tlmo , the laye ~s prepared on 23rd June 

started early initiation and pro-found yrowth o f roots as 

compared to ot her trua lments . 

The numbeY Df pr-1mai"Y and Gt:H: ondu Yy r-ont.s , length 

of pr1mary and secondary roots were -found Lo be reduced with 

delay In time o -f layering. Date of 23o· d June wa s found to be 

superior to lat er dates o-f la yering . 

The gr o wth in respect of number of leaves , girth o -f 

main shoot and height of mai n shoot were o bser ved to be 

ma•imum with date o-f layering o-f 23rd June and these were 

progr-essively decreased wi t h delay in time o f layering . The 

response noted with 23rd June was highest and the dates of 

layer ing o-f 8t h Ju l y , 23rd July an d Blh o-f August had a lso 

gave more number of leaves , g irth o -f ma i n &hoot and height of 

main shoot as compare d to other dates o f layering. The lowest 

response W·>S noted wit h 23 o'd oF OctCJ IJer. 

The survival percentage o-f p o l ybay layers of guava 

was decrease d progress ively w1th de l ay in time of I ayer i ng 
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f~om 23~d June to 23rd of Octobe~ and the maximum survival 

was obtained In layers p•· epared !11 t.h .. fourth week of Junli! 

<23•·d June) as against lowest JJe•·cn 11t age of surv i va l in 

October layering <23rd October>. 

CONCLUSION 

In the present studies la yers prepared by polybag 

method In gua va in fourth weli!k of June <23rd June) proved to 

be superior in respect of ea r- l y •Clot I nitiation and maximum 

•·oot growth in ,· aspect o+ moro nu1nbs v of ~vimary a nd 

secondary roots and length of root s . Simi l arly , the maximum 

vegetative growth in respect of numbli!r o f leaves, girth of 

main shoot , height of l aye r and survival per"centage wer"e 

positively encoura ged with date of la yering of 23rd June. 

However , the pet""for"mance was better wit h 23rd of 

June to 8th of August and further" delay in layering decreased 

the r"oot Init iation , ~oot g~owth, shoot g rowth and sur v ival 

of layers with success i ve dela y In l ayering of guava . 

The ea~lie~ date of 8th June showed comparative l y 

negative perfo~mance as compared to the dates of l ayering 

from 23rd Ju l y to 8th of August. Perhaps this might be due to 

unfavourable weat her co ndition existing In fi~st th ree weeks 

of June and probably , It may gi ve better l' esponse 1 f 

fav o urab le weathe.- conditione ex ist du•· ing l et to 3rd week of 

June. 
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APPENDIX-I 

W8ak ly weather da t a for the year June 1992 to De cember 1992 
r ecorded at Agril. Meteorological Obser v atory, P.K.V., Ako la 

Week 
No . 

22 

2 3 

2 4 

2 5 

26 

Da te 

Ma x . 

28-3 Ju ne 43 . 5 

4 - 10 4 4.6 

11 -· 17 

18 -24 32 .0 

:.- 5 - I Jul y .S5 . 6 

27 2-8 5 7.5 

2 8 9 -1 ~ 36. 8 

2 9 16 - 2 2 3 4 .4 

30 23 -29 32 . 0 

3 1 3 0 - 5 Augu st 30 . 5 

32 6- 12 3 1.6 

3 3 13- 19 2 9 .4 

3 4 20-26 27 .6 

35 27 - 2 6e p t . 3 0 .4 

3 6 3 - ~ 3 0 . 4 

37 10- 16 1 1. 0 

38 17- 2 3 3 3 .4 

~9 2 4 - 3 0 3 4.8 

40 1-7 Oc t . 35 .0 

Mi n . 

27.8 

28 . 4 

2 6. 1 

2 3 . 6 

25 . 1 

26 .1 

2 5 . . ~ 

2 5 . 0 

2 4 .0 

23. 2 

23 . 1 

23 . 2 

22 . 3 

23 . 3 

22 . 8 

21 . 6 

1 ~.8 

20 . 4 

2 0 . 5 

FI.H. I. 

Mo ,~ . Eve . 

4 3 14 

45 18 

58 26 

84 75 

73 3 8 

66 34 

79 46 

76 57 

7 '7 62 

8 7 6 5 

89 66 

9 2 7 9 

87 7 4 

f) "/ 71 

8 8 7 1 

fJ 2 4 '1 

8 3 37 

8 1 36 

8 6 35 

Ra i nfa 11 
1 r1 mm 

0 . 00 

(l . 0 

4 3 . 0 

175.0 

0 . 5 

00 . 0 

4. 6 

30 .4 

26 . 0 

59 . 5 

170 . 3 

72 . 3 

8 2.5 

I 17 .4 

~7 . 0 

00 . 0 

00 . 0 

4 . 0 

13.9 
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41 B- 14 32 . 0 21 . I 88 60 31 . 8 

42 15 -21 33 .4 18 . 7 87 3 4 00 . 0 

43 2 2-28 33 . 7 17.6 75 30 00 . 0 

44 29- 4 Nov . 32 .8 12 . 9 80 2 5 00.0 

45 5 - 11 32 . 6 11 .3 79 22 00 . 0 

46 12- 18 30 . 8 14. 5 8 1 4 2 1.6 

47 19-25 29 . 5 16. 5 82 112 00 . 0 

48 2 6 - 2 Doac. 30 . 0 8. I 17 25 00 . 0 

49 3-9 30.4 10.9 72 25 00 . 0 

5 0 10- 16 29 . 0 7 .2 7 8 2 3 00 . 0 

51 17-23 29 . 8 8.0 65 22 00 . 0 

52 24-3 1 30 . l 6 . 1 7 6 19 00 . 0 

------------- - ---------- -- - -- -- -- ------- ---------- --- ---------
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ABSTRACT 

The i nvest1gation on "Standao•di zation of time for 

p o lybag l aye"s In guava IPsi d ium guaJava L . ) undeO' Akola 

conditions" was undertaken during the yea >' 1992-93 . The 



eMperlment was l~ld out 1n simple Randomised Block 

with ten treatments of dates ot layeo•ing and 

replications . 

Design 

tho·ee 

Among lhe various dates o+ layering studied , Lhe 

date of 23Yd JunP was ~ounrJ Lobe s uperiov over all otheo' 

dates o+ layering in respect of producing layers of more root 

growth , shoot go·owth and Find! survival. 

ns regards dates of polybag layering in guava , the 

date o ·f- 2 --~•· d ,June was observed to be significantly superior 

in producing guava layers wiLh early visible root growth , 

better o· ool go· owth , betteo' s/1oot growtt> and high survival 

percentage of l~yers over· .a11 dates of layering. 

However, the treatments of 8th July , 23rd July and 8th August 

also showed significa••L response over the successive time of 

layering and earlier date of layeo· ing . The 

was noted with the date of 23rd October . 

lowest response 

The best time of 23rd of June followed by 8th July, 

23rd July and Blh August were observed to be best suited for 

successful production of guava l ayers by polybag method . 


