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IftaODUCTICli 

Banana i. 'be 8Oa' iaportaDt commerclal fruit crop 

grown in Karale. The atat. ranks first in the country with 

respect to the are. on this crop, which accounts for 49.1 

thou.and hectare. (AnOn., 1983). HowaYer, according to the 

.tatistics ava1labl., tbe total production of benana la oaly 

312.3 thousand tonne., which is very low compared' to the 

yields obtalned 1n other atat •• of the country. Although 

aeveral factors 11ke the wi~. ranve of varieti •• grown, 

cultivation ranging from ra1nfed to 1rrie'ed conditions, 

back-yard _ .. ip.renn1al .ys'_ of ~ow1ng, inadeqWlte 

cultural and manurial practice. adopted and the incidence of 

pests and di...... could be geaerally attributed to th~ poor 

yield, the cau.e for the low yield in exa.ct terms ha •• not 

been identified. Inspite of ~n. best manageoo~t, the average 

bunch weight of banana under large scale plantations continue 

to be very low. 

The n'Ulftber of funct10nal leaves and the total leaf 

area at various stagea of p1~ growth have a great bear1n9 

on the development of fruits in banana. Ear11er .tudies 

conducted in the De~artment of! Pcmo~ogy, Coll_g. of Horticulture 

have ahown that the teXal leaf area is considerably reduced 

at the time of bunch development ~ue to reduction in the 

number of functional leave. ca\18ec! by physiological and 

cu. •• a.. factor.. Increasing the surface area of the individual 



l .... s bY tb. applica'tlon of ;rowtb r.9111ators and 

suppleD.ot1o; nutritional requirements through foli~ .. ans 

appeared to be a posaible _thod to increase the photosynthetic 

and nutrient absorptioo efficiency of the plants. 

The bana.na c:ult1var 'Palayankodan' belonging to the 

genanlc ~roup MB is the most popular variety 9ro~.nl in Karal. 

under conditions rang.1ng from lrrigated pure crop to rainfed 

intercrops. The .verage yield of this variety .specially 

uoder rainEed or partially irrigated conditions is low. 

Methods to increase the bunch weight of the widely grown 

• Palayenkodan , eultivar will ultt.ately go a long way in 

increasing the total production of banana in the state. The 

methods so develope1 would be exte • .cJ. to other varieties alao 

after suitable experimentatlon. 

Th. investigations r.po~ed 1n the present thesis were 

therefore taken up with the following main obJectiv ••• 

1. To find out the .ffect of 9~h regulators like 

2,4-D and NAA at different concentration. aloog with a 

nutrient formulation namal, • •• vxa. Banana Speolal' on 

vegetative growth as vell .a l •• f area increase through foliar 

applicl'1tions. 

2. To find out the effect of the applications of the 

above auxins and chemical formulations at the veoatative phase 

as vell as during the early stage of development of bunchea on 

yield and bunch characters. 

1. To a •••• s the influence of the growth regulators and 

'NeYr •• ' on the ultt.ate fruit quality. 





Bftona to _ .. ott. OJ."OP yi.ld and quality by the ... 

of gl'O"'h reguluts aD4 ch .... oal fonulation. h." •• ss1Ded 

1aponaac. both 1D tbe I' ... anb fi.ld and commerci.l CI'OP 

pro~ction. The lit.r ...... availabl. Oft th... asp.cta 1ft 

banana a_a to be ac:anty. This ahapter preaents a brief 

review of avaUabl. lit.ratu. Oil the r.spons. of banana anc! 

1IOIIl. other 1aportaDt Cl"Opa to the applLcation of gl'OWtb 

regulator. and nutri.nt. as -.prays. 

1. Bf'n, of 2''''0 09 ilUt!! ag4 4!y.loP9Qt 

1.1. Ql'O!!th usa 1"""'0 thMU'HS 

Incr ••• ed pleDt h.igh' vaa obs.rved by '1'alcahaahi aDd 

Nau,._ (1,'1) ¥h.n ' .. ato plan'. vera apray.d with aqueua 

.01ut10n of 10 p~ 2,4-D. lOIal11 (1'65) .tudied the .ffect 

of 2,"'D on h.iQht and 91'0"''' of _is. and found that _111. 

a.eda soaJeed in 5 to 20 ppa 2,"'D for 21 h0Ul"8 abovecl naarlC.ed 

in ... sed in h.1ght of plant.. Meb&'Otra a .11.. (1"0). how8YeS-, 

obaerved that applioation of 2,"D had DO 1Dfluenc. on 

inar •• a1D9 th. h.ight, maber of HaDeh.. aDd l.av,a pel' plan' 

1n 1:Oaato. 

AOCOs-d1Dg ~ Cbauhan and Bordia (1,71), applieatlon of 

2.4-D (2.5 to 5 ppa) .s pre-soving _d treatlDeDt ln cabbag. 

did not show .ny variation in tb. h.ight of plant. oval' control. 



81gnifiean~ iDer •• s. in plant b.ight and dry v.igbt heye beea 

observed due to application of 2.4-D, .itber alone or in 

collbinat:ion witb nittogeD. on wo w .. ks old bean s.edlings 

(Rather. and Wort, 1971). :ll-sa04 ss..Il.. (1976) reponed 

that 2,4-0 tr.atment at 5 ppm incr •• s.d tbe fresh aDd dry 

weight of l.av.. in tomato wher.aa higher conc.ntrations 

(10 to 20 ppm) retarded growth. Das and SWain (1917) op1l'l_ 

that growth regulatora lik. 2,"0 bad significant .ffect OD 

vegetative growth of pumpkin. 

1.2. 'lO!!Jipg. matMEity tD4 ''R.pl9Q 

Spray application of sodium aalt of 2,4-D at conc.ntra-

tlons frona 100 to 500 ppa were .ffective in flower induction 

in P.~o Rico and Yellow Jers.y .. eet potato.s (Howell and 

Wl''''er. 1955). In y.llow Jeraey variety, max.1mwa number of 

flowers WaS produced at 100 ppa while higher conc.ntrations 

were toxic. Jehuil (1965) reponed that aai •• s.eds eoaked in 

2,4-0 (I to 20 ppm) for 24 houra did not show significant 

.ffect on 4at. of flowering. A st.ilar tr.nd waa observed br 

Chauhan and BorcU.a (1911) in cubage. Th.y found that appli

cation of 2,4-D (2.5 to 5 p~) did not alt.r tb. time t.k.n for 

h.ad formation in cabbag •• 

Increased flower production bave been reported by 

JayanaD4aa .11.11. (1916) in chilli •• by three apra,.s of 2,4-0 

at 100 ppa. aarly flowering due to 2,4-0 application va. 
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reponed by S1ngh (19") in xa~a1 l1Jae. Haribal:Ju aad 

aaJput (1'82) ala •• ~4 .arly flowering 1n Katal lime 

wh.n aiDe and 2,4-D 81ther alone or ill c08lbinatioa were 

.prayed on the tr •••• 

Redun10n of fruit waight, earlier maturity and early 

ripening by 2,4-D application in pineapple have been reported 

by BYans (1959). Singh S1 Al. (1959) observed that eppl1c3tion 

of 2,4-D (10 to 40 ppm) aix weaks after full bloClft, did DOt 

bring about any effect on delaying or ha.tening tbe fratt 

growth and .. tvity in mango. According to Shamaughavelu a1 Al. 

(1"'), ~plioation of 2,"0 at I and 10 ppa caused .898D to 

e1ght day. earlin ••• in _turi',. of _apes. Toai.!1.11- (1910) 

alao reponed eulier .. turi'y of 'DWarf Cayendiah' ballenas 

when 2,4-D (10 to .0 ppaa) .. 4 GA (10 to 20 p~) were applied 

either aeparatelyor together a' yuloua t1Jaes bet" ... flowering 

and a aonth before barYeat_ 8riYaa'ava Sl... (1971) aDd 

ariva.tava .I1.1!. (1'73) foWl4 .ul1' .. turlty of f.ntJ.t. by 

eigbt to 'w.lv. day. and .Rb ..... fruit colour d ... lo~ in 

apricot. and pea.b •• due '0 2,4-D application. But 1ft ... , 

l1Jae, Kulaar d.al. (1'75) r.poned delayed fruit lIlatvi',. due 

to 2,4-D 8Pray. (5 '0 20 p~ ., full blooa ata,e. 

Pal d Al- (1'77) foad ,bat the rate of 'rut gnwth 

W •• eabaDce4 by folial" applioa'iOD of 2,4-1) at conoenua'ltNua 

ranging from 10 to 20 ppa in Xi"DOW __ arin. 
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stud1es by A .... he.gu (1"') ..... ealed that 2,4--1) eprays 

at 1li '.lad 25 Pl* OD tb ..... CNltlvu. ·Poo ... '. 'Monthu' aDd 

'Nendl'aD' ad.anced the _turity of btmch •• appreciOly • 

• apeclally at 25 ppm. Aebllaan ad s144.t.qu. (1963) sJ)#ayed 

2.4-D at 5 and 10 ppm on to d&,.. old b.r1nj al plants and foW'l4 

that the maturity of fruits was bas, ... 4 by .ix to '.n days 

coapare4 to tbe control. 

Mature, but unripe ·Ca.8Dd.1.h' bananas treated wlth 2.4-D 

markedly accel.rated the ripening (Blak. and S'e •• n_n. 1'56). 

AOcorcU.ng to J)edolph aDd Goto (1960), 'Dwuf Cavendi.b· banana 

band. dlpped 1ft 2 .... 1) 200 ppa solu1:ion for f1ve seconds resulted 

in qu.icker and Wlifol'll ripening. Randha.a aDd Sharma (1962) 

reported delayed 4egreen1ng in .... , 0 ... .-; •• by 2,4-D application 

at full bloom and on. week th.r.afte.... H.stened ripening of 

sapota fruita was r.poned by Lalcabaalnuayana .!1.1l- (1961) bJ' 

application of 2,4-0 at 100 ppm on tre •• , teD days before 

harvest. MU and Wahab (1910) observed tbat un1fo.l'Ql early 

ripening of banan •• could be achieved wben 1:reated witb 2,4-D 

at 1000 ppm for 30 seconds. 

Banena dipped in 2, ... D aolutJ.ona at concentratlou 

between 10.5 1:0 10-~ .howed increased .thylene production and 

advanced ripening, at all the coDcentr.t1ons tried (Ven4rell. 

1910). Harvested fruita of guava di?ped in 2,4-D solution 



(200 ps-) fo~ fiye ........ .bowed .axJ.IauM acc.l .... tion .f 

ripening (saba, 1971). ·~ee q~e~. full- hand. of 

7 

• Dwarf Caven4i8b' baIl_. Wben tipped 1n .01 ut 10na of 2.4--D 

and 2,4.5-'1' at coftoentta'iona ln the J:Ulge of 25 to 1000 pp8 

and held at room tell,PQ'atue (28-l10C), ~ipened after six 

day. at coneentt.tioaa above 250 ppa.(Sada.ivam and M.thU8Wamy, 

1972). In B9~ian It..., .el.yed colout deve10paent due to 

2, .... 0 treat •• nts at 5 to 30 ppa haa been obaervecl by 

Salem ~~. (1974). 

Da. and Mabapat~a (19'6) •• p~t.d advanced r~eDing of 

•• ~. fruita by the application of 2,'-0. Dipping mango fruita 

ln a solutlon of 2, .... 0 '40 ppa) for fl •• minut.s, significanly 

delayed the rate of ripenlng of tbe fruits (Garg!1 Ii.f 1',.). 

'Dwarf Cavendish' banana i)\U\eh •• wben apray.d wlth 2,,-n or 

2,.,5-'l .ach at 500 to 1000 ppm and covered with polythene f ... 

two day a followed by partial aoyerlng for thr •• days resulted 

ln uneven ripenlng (Riak Slti.f 1976). 

1.1. 'rui' sOlt'SS'EI tD4 y,,&, 
....... u!l. (1'5') follD4 1ncte.aed fNit .. t iD 

sweet lilDe •• influenced D7 2, C.D (10 to 20 PIa) applicatlOQf 

with no con.iderable increa •• 1n fruit al ••• Singh SlAl. (195') 

oo •• rvea that application of 2 .. '-D (10 to 40 ppaa) .1gn1f1cantly 

incr •••• d the fruit .18. 10 • 'u¥i' vu1ety of --90, the •• t 
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effective being 10 ~ ooacentrat1on. 2.4-D treatments at 

full blo_ and one week thereafter, prO<!uoe4 .. tul'e fnits 

of larger s1.. 1ft ..... orangss .spec1ally at 5 ppa (RaDdbaWa 

and Sha11la. 1962). lDaI' ..... frut leragtb was o))sen'ed by 

Chadha aDd S1ngb (196') vb_ 2,4-D vaa aprayed on 'Langra' 

_090. RaDdbawa and Db_i. (lt6s) reported significant 

incr .... in fruit 818. Dr the application of 2,4-0 at 10 all4 

20 P:&a in swe.t 11me. 

1D sw .. t or.nge, sa..... and Randhawa (1967) reported 

incr.ased fruit slz. by tbe application of 2,4-0 at 20 ppa. 

'lb. 1nve.tigat1ona by BaJva and Kt8hra (1"') also nvealec:l 

that 2,4-D aprays at 50 to 100 ppm incr.ased tbe fruit etae in 

aprlcot. 'Dw.rf Cavendish' banana •• prayed with 2,4-D (10 to 

40 ppm) and GA (10 to 20 ppa) either .eparately or together at 

vsrloua times between flowe1'1n; and III month before harvest 

attained maximum finger weight. The pulp percentage at both 

temperatures increased with storage duration and were highest 

with fruits sprayed with 2,4-D 10 ppa during flowering 

(Tom!!1 ~ •• 1970). 

Srivas'a.a ~Al. (1.71) op1aed that the frait we1ght, 

vol ... ana atone ..... were not affectad by 2.4-0 IIPrays ill 

apricot. ACcording to V .. ra and O8s (1911). treatments with 

2.4-D frea the bud differeDtla'loa uotll the fruita were 2 to 

3 em in 4i ... ter inc#easea the ala. aDd weight of mango f~1t8. 



9 

In • Me.allbi· orange. maxiMum fl'Uit weight vas observed when 

the trees ware apre,.4 at flowering with 2,4-D 20 ppm (Singh 

and Gupta, 1972). Marura!1~. (1973) oDserved increaaed 

fruit size wnen • Daeheha:rl t lDaftgo fruits of pea slae "ere 

sprayed with 2,4-0 at fonnlghtlylnterval!J till h.,'u."est. 

3,4-D sprays increased fruitsat in cherry, but the fruits were 

parthenocarpic aa~ average veigbt was les.er compared to 

control (Nyeld., 1913). In peach cv. • Alexander', srivastava 

Sl sl. (1913) observed increased fruit length, when 2,4-D was 

applied at pit hardening stage. Das and Narayana (1914) 

reported that the greatest incre88e in fruit size waS obtained 

when the branches of orange CYV Hoaambi were sprayed with 

2,4-D at 10 ppra. 

I.anova (1915) reported increa." yields in raspberry 

when 2,4-D Was aprayed at tQ ppa at flowering. Increased fruit 

size due to 3,4.D applioation vas reported 1n bar by Singh and 

Singh (1916). in plu. b7 Hishra and Dhurla.(1911). 1n mandarins 

by Pal ~~. (1971) and 1n »agpur 8aDtra by Sinha IS 11. (1911). 

Anbaahagan (1978) found tbat 3.4-D especially at 25 ppm. 

appreciably increaaed the bunch weight, size aDd weight of 

individual fingers, pulp and peel we1ght and pul~peel ratio 

of the three banana C1Iltiya.r:a viZ. 'POOYU', 'Monthan' and 

• Nendra.n· • 
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AI'.viDC1.JtMaa (l.al) ob •• rved that growth regul.tors 

.pplied •• p~ .. barve.t .,r.,., 60 days aft.r shooting. increased 

the a18e and wei;bt of 'nits ift bananas. The max.J.ana 1nare ••• 

in a1&e and v.ight .aa ~e-.1ted b7 application of 2,4-0 at 

10 ppa. A .i90ifloaa' in ..... in length of f;ruits compared 

to control in all tr •• -'eDta, ••• .1ao obs.rved. 

1.4. nui' cwal1SZ: 

_roved fruit quality ln tel1U of sugars and acldity 

wa. reported by Slngh .IS..al- (1959) ln '''url' varlety of _ngo 

by the applicatlon of 2.4-0 ., 10 to 40 ppm. 2, '-D sprays at 

5 to 15 p~ at full blOOla and on. week after tbat, did !lOt 

show any appreclable effec' on the physico-chemlcal qualitlea 

of .... t or.ng.s (Randhawa and ShaJ:JIa, 1162) _ AClCol'dJ.ng to 

Raadhaw. and Ohur1a (1165). fnl' quality ln re.pect of .ug ..... s 

and acidity w.. appreciably ~proved by the application of 

2,4-D at 10 to 20 ppm in a.e.' 1...... Bajwa and Hishra (116') 

reported that 2. 4-D apray. at 10 0.. 100 ppa 4id not affect 

tbe T8S or .ai41ty of ~it. 1n .,cleot.. However. they 

cla~ that hlghe.t 8Olid. to acid ratio could b. obtained 

due to 2,4-D .ppllcation. abaaugb.velu.l1.s1. (969) obaerved 

II&rlced J..ncreas., ill TSS aDd ..... u. all4 general reduction in 

.cld1ty due to 2.4-D sprays at tow and five p~ on grapes. 
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XD • DWarf C ..... 1_· ))aaaDae. 1'OIa1 .!1.1!.- (1910) 

found high •• ' soluble -'lids coatent 1ft fruits sprayed with 

a,4-0 10 Pta during flowu1QO. saha (1"1) lnferre4 tbat 

application of 2,4-D (100 '0 200 ppJa) Oft harv.sted frults of 

g.uva 414 not Dr1Dg aboG' "7 8igftlflcaftt favourable cbaDg8 

in reclucil\g 8119&1'.. 88COniG ac14 oonteat or acldJ:ty. 

:t.pnv_ent 10 fl'\11' colou alollg with 1ac::re.aed TSS aI'ld 

a.corbic acid content due to 2."0 tr.atments ba. been repo.ted 

in apricot variety 'lCai.ua· l>r _ivastava !l.~. (1 "1) • 

"'e&otia .11.11. (1911) fo1lDd that app11C1<ltion of a,4-D (10 to 

30 ppm) had an appreciable .ffect on the quality of appl •• 

with respect to the J1I1oe per.eatage along with iDer8." in 

.scorbic acid coatent_ Veaca end De. (1971) reported 1acr .... d 

acidity, TSS and ascorbic .014 content when the fruits of mango 

ev. '.anganepall1' wen treated with 40 ppm 2,4-D. Chun4awat 

and Randhaw. (1912 aDd 1"3) al80 reported incre.seeS sutlU'8 and 

aacor~1c aci4 content due to 2,4-D sprays at full bloom to 

grape frult. Incur •• aed slIgars, .acorb1c acld aad 'l'S8 and red_ad 

total ao141ty were obaerved 1n ..ago wlth 2,4-0 sprays by 

Mayura .11.11. (1"3). V ...... aacJ ))as (19'73) food.a.x.t.JmD 

ascorbic acia coateat and love.. ac141ty ln fruit. of litohi 

-,prayed with 2,4-D • 

........ ~, ~. (1"5) op1aed 'ba1: 2.4-0 at 5 to 20 PPII 

iDOr.aMd the Tas and e •• s-bio e014 coat.D". ln aweet 11M. 
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Iavea'igation car~1ed out bf naa and Mabapatra (1"6) revealed 

that 2,4-D t ... eatmeat bad aign1ficant .ffects on TaS, eotal 

augara, reducing s",ua, aacorDia acid, titrable acidity and 

calcium peetate oootea' of •• pota fruits. Singb and S1n;h (1976) 

reported inore.sea TSS coateat in 2,'-D treated bar fruit •• 

81nba .!1.H,. (1971) ..... poned tbat the ..... uit quality .a. 1aaprcwed, 

in 'Na9pur .ut ..... ·, by 2,4-1) (10 to 20 ppa) .p .... ay •• 

Aftbaabagao (1978) .a. of the oplnion that 2,4-D trea-..nts 

hact a fa,"uabl. effeen .a ""S of HaaDa fruita. It 8180 

sl19htly 1mprova4 the total .",er content. Acidity of fni'a 

••• reduced and .. gar acld rat10 v.. 1ncre •• .a eapeoially at 

25 ppaa. .uavind.lc8haa (lMl) r.portec1 tb.' the qulity of 

• Meft4ran' banan. fnit. va. _1'0 .. 4 by val" of increased 'filS, 

total aDd reduclng 8Ugu8 by ' ..... at ... '. wlth 2,4-D at • aDd 

10 ppa. 

2. Eff!ot of MM 09 gun .. a!l4 tuelgpent 

2.1. Growth'94 YB".tiD thVuSera 

Chbonku and Siagb (lt5t) aGd Choudhury and Singh (lNO) 

reported that soaking of t_to aeed11n9s 1n NAA 801u1:1008 

r.sulted in incu: ••• _ pl. .. , gr.nh. J'ollar app11cation of NM 

at concentratloDs reA91ng f ...... 5 to 10 p~ alao re811lted in 

Increased plant height 1n tomato (Singh and upadhyay, 1967). 

Incre ••• d vegetative growth In cucu.ber va. ob.erved wlth NAA 
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treatments (100 aD4 200 ppll) by ChowDauy and Pathak (1.5'). 

Application of MAA .a piae~le, aft~ fruit formation, 

resulted in considerable lncrease in the length and diameter 

of peduncle (Collins, 1910). Reduced beanching in aoybe8ftS »y 

11M treatment at PI'_flo .. al nag. " •• reported by James 14 .a. 
(1 HS) • Inve.tlgatlou ~ Dee and BaI:'lMb (1961) r ..... aled that 

application of NAA .igaifican~ly incr.a.ed the he1ght of 

pineapple plantae 

Treatment "1~ MM 25 Ppil on to .. to.s by Melu"ot ... .IS .11. 
(1910) showed no significant ia~.... in plaat height compared 

to the control. HOwaYer, BAA applications .bowed • general 

increase in number of br'aacbe. and l •• v.. per plant. Hatbw: 

(1911) 1af~r.d that foliar applioation of RAA at fortft1ghtly 

intervals on oaion ~ ... pl .. t. .t 100 to lOO ppm r.sulted in 

gradual incr.... in plea' height, with concentratiOns of the 

growth 1'8g\l1ator. Application of NAA at 10 and 15 ppm has ~n 

... poned to iracl' ............ of plant •• height and number of 

l.a.,.. in JCaol-Qol ltJ" PhS" _d Cb.iau·vedl (1913). 

Si~h G 11.- (1'71) ..-pone4 that aM 100 ppa eigll1ficaaUy 

decreased the main aboot l.apt. COIaPU'ed to control in S\Jml1\er 

aqua... ACcor41Dg to ~1l'l u.ll.- (1978), tbe treataeat 

cOlllbift8tion of GA, aa4 pl_fix (JIM 10 ppm) va. fO\IBd to be 

... t e'f~1"e in incr ••• ing th. pI ... height 1a tomato. 

DuMr (1'.') r.ported .abancea eloDgation of vine and prodtlc::t1on 
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of lateral Draac::b •• ill apon~. 90u4 .t hlgher coac.nuat1ou 

(100 an4 200 ppaa) of HAA. 

2.2. 110!H1ns' Htvitt , .. "p.Jaa 
CbbOftkar &Ad Sin9b (1'.') ob.erved early flowerlng 1n 

tOlUlto when ... 4. v.... , .... 'ed with MAA. Inductlon of early 

and ullom flow8 .. 109 b.r ,be appl10.tlO1l of NAA b •• beea 

r.poned 1n pineappl. alao (AnOn., 1164, De. 1,.4). Ora t_ 
other hand. J __ J1 a. (1 •• 5) observed that NAA sprays at 

pre-floral lit age in aoybeaft 4.1ayed the flower lng. Delayed 

flowering vaa also ob •• CYed by arlak1 (1912) in 8Veat peppel' 

by plant apray of !fAA SO t. 150 ppiI. 

Orossman (1'50) and Py (1'55) reported that the 

applicat10n of NAA GaVeral weeka before normal fruit rna_urit" 

delayed maturity 1n ptna.pple. Earlier fruit maturity v .. 

reponed .by HartlMJ'm (1952) tn olive by spraying NAA at hll 

bloom. NAA applied for flower induction in pineapple al_ 

advaDced the matw:'lty aD4 nanestinv aeasoft of p1ne.appl. 

(Bbing, 1956). ACcording to 8ingb .. .u.. (1959) # BM tnoment. 

did not have any afloat Oft ba.teaing or delaying maturity in 

mango. Delayed maturity by !fAA application in plneapple haa 

Men reported by Das and IIUUah (19.,) and Kwong aDel Cblu (1K8) 

.. lso. Shanmugbavalu.lS~. (19'9) ob.erve<! that NAA 10 to 

100 PPIIl applied on grapes had 110 influence the fruit matUl'1_y. 
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ari.aRa.a et 81. (1"1) ob.uve4 .arly .. turi', of 

apricot by NItA tr.a .... nt.. MM alone or 10 combina"lon with 

GAl slgnificantly delayed fruit .. turity in pineapple, 

regardl ••• of the concentration tried (MorMan. 1"8). 

Aoconing to GWlja'. ss.~. (19'9). th.,.e w •• no .J.gaUJ.oaa' 

difference in the number of day. required for flow.ring from 

plantlng, or from flowerlD; to har ••• ", by apraying NAA at 

20 PP'l ln pineapple. How •• el', Babyla'ha (1981) fOllDd tbat )1M 

signiflcantly delayed the t~ taken for fruit maturity 

•• pecially at higher concentrations ranging from 100 to 100 ppm 

in pineapple. Delayed han •• t of p1Deapple frul ts due to NAA 

100 to 110 ppa w •• also reponed b:r Vielra and Gade1na (1981). 

Clark and Ku1l8 (1942) reponed retardation of ripening 

by about a week ln pineapple due to MAA tr.atment "har ... 

&bing (1956) observed early, uifol'ftl rlP41ning. .Iv .. (1959) 

al ao reponed tbat NAA aDd pl._fix ex_ted a marked influence 

on ripening of pine~p1 ...... 1&11y at lower concentrations. 

Poignant (1970) sprayed piAeappla with 100 ppm NAA iRvt(edlate1y 

after picking and found p~ol.ft9ed storage lit. of the fruit_. 

even at unfavourable 1:~~a'u.fJ. Hung (1913) repo~.d that 

application of NAA and -.4iu. eel' of NAA ona month after 

flowering resulted in delayed ~ipening of fruita by 12 to 16 

daya 1n pineapple. 'DWarf C ... n41ab' banana hanCls Upped 1ft 

solution of 500 ppm NAA for five seconds showed qu1cku and 
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_1fon r1pen1no (.De401pb and Gfno. 1'60). M18bra aDd 

Db",,1. (19'6) oDaHft4 tba' 111M 10 to 20 PPIIl did Dot affen 

the atorage life o. apple. 

Quentin aAd Ralph (1957) reported that 'Pray 

application of NAA aDd other growth .ubatance. in oomb1nat~ 

81gnificantly lnore.884 frui. size 1ft sw .. t cherries. 

lncs-eased fruit .1.e, weight and yield due to NM and 

• Planof1x' .:I.pplioatlon in pineapple have been reported })y 

•• veral workers (Evans, 1'59, AnOn., 1964, Bow4en. 1969, 

W8e~ 1971, Huang, 1973, Afton., 1916, Sabrl.tha, 1981, Vieira 

and Gadalha, 1982). 

Hi.bra aDd Ibaft\a (1112) reported that NM did not show 

any Significant effect on fruit retention, fra1t wei9nt or 

fruit sae 1n low iJ:u.it setting sweat cherry c:v. • Black Heart'. 

where •• NAA and planoftx applied 26 days before narvest 

significantly increaa.a fruit weight, diameter and fruit length 

1n .pple (Kt..~a an~ Dbur:i.a, 19'6) anc1 in plum (Misra ant! 

DAuria. 1977). MAl. (200 aR4 100 ppm) alone or in combination 

with GA) significantly increased the fru1t len;th and weiyht 

1n pineapple (.o~, 1978). 

NAA applied a8 pre-harvest sprays 60 days after shootin~ 

increased bunch weight 1ft banana var. '~endran· (Arav1ndakahan4 
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.lQUf1cantly 1noX'eued OYer the contX'ol. NAA 100 ppm abowad 

h.ighest pulp/peel ratio. J)Ql)ey (1981) ob •• rved lft8XiaNIa i.ncl'e." 

in fruit length at 200 ppm wh.en NAA w •• applied on sponge lOud. 

2.4. '£91' gUlltsl 

Sbing (1955) reponed 'that the acid content of NM 

treated pineapple. 1nor .... d. wb!l. Chbonkar and Singh (1959) 

reported lnc~eased ascorbic acld end 8ugar contents by NAA 

sprays in tomato. Singh!l.il.. (1959) observed maximum 'brix 

and ascorbic acid contsnt in mango when N~~ 20 ppm was applied 

six weeks after full bloom. ACcording to Dutta (1966), fruits 

from NA~ treated plants bad a better sugar/acid ratio 1n 

p1ne~ple. ~lt Kwong aDd Cblu (1969) found a reduction 1ft 

acidity and total sugars by SAA tr.a~nt. 1n pineapple. 

APplication effec's of NAA on the proc •• eing quality 

of fruits in p~leapple by decreasing the TSS content ~nd 

reducing flesh colour has been reported by Bowden (1 M9) • 

';;)rJ.vastava ti!il. (lg11) op:ined that NM at 30 ppm and 50 !)PD 

considerably r.ducl~d acidity of apricots. Aeeordlng to 

HuantJ (1973). sodium salt of 11M reduced the sugar oontent and 

acidity, espeoially dt higher concentrations, in p1.neaJ:':'?le. 

In litchi, V.eroS and Das (1973) obse!:'Ved s1;miflcltnt decrease 

in acidity over cont~ol by tn. a~lieet1on Qf NAA at 40 ppm 

Des !i Al. (1974) reported that tners waS no signlfleant 

lncre... in TSS. aoidity or b~~acla ratio by pre-harvest 
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.pray of NAA at SO and 100 ppm 1n 'Cheema Sahebl' g~ape •• 

Kovever, NM (40 ppm) conside~aDly increa.ed TSS in plum 

(Ml8h.1:a and Dhurla, 1977). Rilhu ju1ce parcen.ale and 

sugar content vere obaerved by 81Aha .11 .... (1977) bJ' the 

application of NAA in 'Hagpu ... _.c-a.·. 

Dipping frul ts for one minute in. 25 ppm NM w.. found 

to be superior to all oth ... trea_men •• with respect to f .. l~ 

quality in • Thompson Seedl ••• • gaoapea (De .... .!1 .Il... 1180). 

Siddiqui an1 Chakrawar (l,eO) reported th.' NAA at as ppa 

recorded highest TSS in 'Bangalore Purple' grapes. 

Aravindakshan (1'81) studied the effect of MAA on fruit 

quality of 'Nendran' banana and found th~ quality was 

improved by way of increasea T8S. total aad recluc1ag sUQU. 

by liM 50 ppm. 

3. Effect.~~,~ayr ••• an,n, setsAtl' ,n glOWS, IDQ 
dfttlopMnt 

'Navrae Banana Special' 1a a l1qll14 formwa'loG wblcb 

contains all aseent 1.a1 plant D"'r1e.'., vi ... b. &ad ~wtb 

hormones. Published re •• arch wo.lU Oil the .fi ••• of thi. 

chemical formul3.t lon on ban_ ue lacJd.at. How ••• ". the 

aV:3.ilabla literature on ~hl. c:b_1cal .. 4 00II1t1D.t1oa .tfeet 

of nutrients and growth regula~or. Oft various orepa are 

~evl.wed an thls s.etlOft. 
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3.1. SIJ'O!Sh ... I-",'ll! aHI'''E' 
2,6-D alOGg vith ~~oA.'~l.o's wh.n applied Oft two 

•• eka old gre.n ~b -... aeedl1Dgs sign1ficantly lnar •• ae4 

the height. dry v.1gbt. la.f number an4 total leaf are. of 

pluts (Ratho"e aDd Won, 1971). TbSmmegov4.!1..... (1'7.) 

reported that 'Nanas' .t 0.25 per certt 8prayed on 00.".' 

plant. before flower laitl,'10D, raeulted 1n 1nc" •• aed be.", 
of plants over oontrol. Pd' •• aay n.l!. (1975) o •• ned 

signiflcant incr.as. in haigbt of rice plant. when '.aYr •• ' 

at 0.25 pet oeo' v •• applied aa two to four follar apray8 

along w1th .aal appllca'1on of OK. But th.". wa. DO 

s1gn1flcaAt lnfluence on the number of &hoot. 4U8 to the 

t .. eatlHnt.. 'l'h~ I.l.ll. (1975) obaervad that tHana.' 

ln general s'aula'ed plant 9,,0"'h when applied .t ooncaa'r.

ttOlls between 0.25 pea- oea' and 0.'5 per_nt in lro\lA4aut. 

0 ..... !1.11- (1976) also 0" .... 84 81gn1ftcaat incre ••• in 

plant height aDd number of .boo'. with one 50 'hr.. aprays of 

'a,.r,.' along wlth baaal applica5iOft of NPX in "loe. 

Pu"_amy Sl,ti.. (1'76 .) ceu14 DO' f1Dd slgaiflcdt In.e ... 

1n helgh' of 'Pvna t .. at1 _ app11cat1on of 'H.ft •• - • In 

~l'o\\Dd_'. Pat_ • ..,. .Ill&.- (1'7' b) oo •• ned algn1fuant 

!ncr.... 1n total 4J:y ".1tb' of • _.vr •• • trea'ed plant •• 

AOCOr41Dg to ttlia'aegow4a .IS!l. (1"6) ' •• n •• ' app11oation 

(0.25 per cen') naa fa~ed the plaAt perfor.aance through 

1nor ••• tng plant height and Call. ".1ght in aug~oane. 
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D •• an<1 SWaln (1977) E'ecoE'ded 1Dcr •• aed growth o. 

pu.pkin by the application ot 9E'owth regulators in combination 

with nitrogen. MUrthy and Gowda (1971) are of the op1niOl'l 

that 'Navres' at 0.25 per cent applied twic. along with baaal 

appllcation of nitrogen, significantly increased leaf number 

in tobacco. KaarUddin.t 81. (1978) reported significant 

increa.. ln number of branches due to the application of 

dlfferent combinations of nitrogen and growth regulators on 

tosaato. 

Nagarajan (1982) repo~ed the .ffect of tN.vra.' on 

1'00Wlt. banana. When 'Navra. Banana Special' at 0.5 P4d' ceat 

va. appli.d a. foliar sprays six to .ight tt... 4u%ing 

veg.tative growth of plant8. it r.sulted in healthy growth 

and ~oa4.r and long.r l.ave. in banana. 

3.2. .1ow.;lgq. "$S£ity ,nd ripep&Rq 

studie. on the effect of nitrogen in combination with 

growth regulators by KaarWScU.n .!1.11. (1918) I'evealed that all 

different combinations incre.sed flowering in tOMatO. 

Slngh (1919) Ob8erved .arli.r flowerlng J.a lCagsi 11lle when a 

combination of nitrogen and growth regulator. were applied as 

foliar spray. Haribalnt and Rajput (19S2) al.o reported earller 

flowering in Kagzl lime due to, combined application of ZlDc and 

2.4-1). 
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•• gar_J all (1 M2) reported that 'Robust.' ))aDU ..... a.,. .. 

with 'Mavr •• ' came to haIVe.t by 14 months afte~ plantinQ 

caapa$ed to the control which took 1¥2 yeara qnder Dangelo"e 

conditions. 

3.1. I'OiS cbUMS.' peS x&l14 

Dhillon and Sinoh (1965) reported tbat ure • .,ray 

combined witb 2,4-D and 2,4,I.T re.ul.ed 18 s1gn1fioaatly 

higher fruit retention and thereby 1Dc:reaaed yield. 1ft • • agpv 1 , 

mandarins. 2,4-D along with a1cr08utr1enta .pplied on twO 

veeka old bush bean ,e.d11ng8 incre •• ed the production of ~ ... 

poda (aathore and Wo~, 1911). Increa.ed fruit retentioD and 

yield were obaerved by Hoda .t.l.l1. (1913) when 2, .... 0 and liM. 

vere sprayed on litchi after the follar .pplication of slQc 

sulphate. 

Increased seed veight, nu.ber of .e.. per po~ percaDtage 

.eed filling and 100 seed weight were obta1ned when 'Navras' 

vaa applied on cowpea (ThlMBe,ow4_ .11.11.-, 1974). Hod • .I1sl. 
(191S) reported that maxJ.aUlll lnc.re ... in fruit al •• and vol._ 

was reaulted when a ~lnation of one per cent aino aDd 10 ppa 

_AA Was sprayed on litchi. PU".""'.!l Ai. (1975) reported 

1ncra •• ed paddy yields due to • ... vras· appllcat1on. setty s1 Al. 

(1975) foUDd that 'Nan •• ' .t 0.25 per cent and 0.5 per CeDt: 

enhuced cotton 7ields. The foliar ntlUient • Savra.' apa'a,.4 at 
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0.5 per cent concentration gave maxtau. yleld of potato •• 

(Thilaegowda !1.1i,., (1975). How.v.r, th.re va. no .1gniflcant 

dlff.rence in yield between 0.25 per oent and 0.5 per oent 

concentrations. Thtmmegowda ~ Al. (1975) reported a slgnifloant 

lncrease ln yleld of wh.at also, .s lnfluenced by 'NaYr8s' 

sprays. Signlfloant lncr.... ln pod w.lght, kernel weight and 

total yi.lds have been reported by Tb1mmegowda s1~. (1975) 

•• the result of follar application of tN.Yra.'. Gowda Sl~. 

(1976) reported better ylelds ln peddy by so11 ~11cation of 

NPK combined w1th thr.e sprays of 'Navr •• ' at 0.25 per cent. 

Increased yields and yleld components have been reported 

by Puttaawamy n.!l. (1976 .) 1n l'ag1, by Putt.awuay .11 .!.l. 

(1976 b) 1n groundnut and in sugaroane by 'l'h1mmegow4a .!l .Il.. 

(1916). Better yields due to 'Navras' app11c*tlon at 0.25 

per cent have been observed by Murthy and Gowda (1977) 1ft 

tobacco. Balakrishnan 51 Jl. (1978) reported that 25 ppm 

ethrel + 2 per cent \11'8. + 0.0' per oent caC0l treatment Was 

better than ethrel alone even at higher concentrat1ons (100 to 

1000 pplU, 1n increasing the y1eld of pineapple. In tomato# 

K.amrw1dln n~. (1978) reported increased number of fruits per 

plot due to application of Nitrogen and various ~rQWth regulators 

1n various combinations. xa cowpea. groundnut. sugarcane. paddy, 

wheat. potato, ootton, ragi aDd soybean. increased y1elds to the 

tune of 25 per cent have been obta1lled when • NaYras' vas sprayed 

at critical stages of growth (ADOft •• 1'79). 
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ACcon1ng to Nagaraj an (1982), aix to 81ght apra". of 

'Nana.- at 0.5 per cent COl108ntratioll resulted in bLgger 

bunches, "1'. nwaber of huds per bunch, more nUllber of 

tlngers per hand an.d b19ger and uniform fingers in'Rowsta' 

banana. Pa40l. (1982) alao reported higher ylelds due to 

c:omb1ned applicatloR of ni1:l:Oven. phosphorua and NItA 1n 

groua4nut. 

3.4. l01t 9W"X 

Dhillon and SlllQh (1'65) observed that urea spray 

cOmbined with growth regulators and 8011 application of 

.... nlua sulphate did not show appreciable difference in 

quality of Na~puri manduiM. .atbon and Wort (1971) found 

tbat 2,4-D sprayed in combinatiOA with microDutrlants. increased 

the •• corbic acid content of ripe .eeda of bush bean. 

Hoda Jl~. (1975) reported better fruit quality aa influenced 

by zinc and NAA sprays 1n litchi. Da8 and SWain (1977) opined 

that nitrogen aprayed with growth regulators helped growth, 

yield and eating quality of puapkin fruits. 





24 

The inve.tigation. to •••••• the effect of ditterent 

growth regulator. and certain formulation. on growtb, yield 

and fruit qual 11: 1.. of baDana Y&I'1.1:y • PalayanK04an' .ere 

carried out 1n tbe Department of POIDOlogy and Fler leu! tve, 

College of Hort1culture, Vell.nlklear., Trlcbur during the 

y.ar 1982-'83. 

'Palay.nkodan'. the moat popular cultlvar of baaana 1n 

Ker.la. whlch ls mainly grown as • r.infed crop v.s •• lacted 

for the study. This vax-iety comea under the subgroup 'Pooyan' 

vith gena.ic status AAB. 

Thr •• months old suckers of unlform sl.e (1.5 to 2 kg) 

•• re .elected for plantiD9 and were cut back to a beight of 

60 em before planting. 

The land vas dug well and levelled. Pits of .1ze 

50 em3 vere taleen at a apa.ing of 2.13 • x 2.13 m. The 

suckers vere planted on 21a' Kay, 1982. A baaal application 

of 15 Jcg farm yard maaue va. done and 2.5 leg of green leaves 

vas incorporated into each pit. 25 9 of thlmat granule va. 

applied lnto tbe p1t8 before planting aa • prophylatle .... ure 

agalnat rhiaome veavU. and _DaDa apbids. 
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Ualfo~ cultural operationa and crop manaoement •• 

reco.meDded by Kecala Agricultural Ualveralty were adop~ed 

(AftOn.. 1"1). The crop was il:rigated at weekly lnterval. 

from December to March. 

l!P!,iltg,a, 4'.'9n and llXPl' 

~e experiment v.. 1.ld out adoptlng the randOM1.ed 

bloCK d •• lgn. with 13 treatm.nt. and three replicatlons. 

Tbere were aix plam:. in •• ch plot wlth two row ... t~ 

aucKers each planted at 1.13 • x 2.13 • apacing. Mee •• ..., 

border rowa were aleo proylded. The layout plan is glftD in 

fig.l. 

o~th regulators and formulatlons employed 1ft the 

atudy compri •• d of the followin~. 

1. 2.4-D (2,4-dlehloAphe.,xy acetic ao14) - 18% pure. 

2. '.avraa Banana ~1.1· .. A ~clal fo~ulatloa of 

pancbajanya Bnterpr1 ... , Baagalore whlch contain. all 

••••• tlal plant nutrients lnaludLng mioronutrients. in 

a4dltlon to vltaaiDa and 2, .... 1) as the growtb .. omctting 

fa~tOJ'. 

3. IIAA (Naphthalene ac.tic acl4) .. 100" pure. 

J'OUl" 1 ... 1 •• ach of 2,4-D. NAA and 'N.vr •• 

Speclal' aa detsUed below wer. trled for the atudy. 



I' ZG. 1 - LAY OUT PLAN OF THE EXPERZMENT 

o t===:::::::;l t 

D 
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T1 2,"'D SPiB 

1'2 2 .... D 10 PPIl 

1'3 2,4-D 11 ppm 

T4 2,4-D 20 ppa 

'15 tiM 20 Pta 

T6 NM 30 ppm 

T7 14M 40 PPIB 

T8 NM 50 PIB 

'1'9 Mavras Banana Special 0.25 per cent 

'r10 Nanas Banana Special 0.50 per cent 

Ttl Havr.s Special 0.75 per cent 

1'12 Navras Banana. Special 1.00 per cent 

1'13 Control water apray. 

Spraying with different l .... ls of the growth regulators 

and formulation vas dona at two atages of plant growth (three 

months after planting and four montbs after planting). on tbe 

caapletioD of female ph.se of bunch development, the growth 

regulators and 'NaYr.s Banana Special' were sprayed on bunches. 

Altogether three sprariDgs were 'hue given in each treatment. 

P,ep.,at10n and aeW1"S1on ,f growth reiJl"'" aBSJ 

• •• vr.. IMAM IftShl' 
Measured quantities of the growth regulators were ,~ 

and dissolved 1n 5 ml of abaolute uehohol. 'lbe stock 

solutions vexe dUuted with v.ter 80 as to give tha requ.1red 

concentration. In the case of 'Navr •• -, the solution v.s 

diluted in water directly to give the required concentrations. 

2Repol was used aa wetting agent. ~e aolutions vere spr.,ed 
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OD the leaf aviae.. 1a the eaa. of plant .pray and Oft 

l:nmcb.a 10 the 0... of bunob sprays us1ng a Knap •• a epr:ayer. 

Car. "a. tak.D to p .... eD, the uift of cheaical. to othel: 

treatments by using HI' ...... 4. of polyth.ne ah.ets supported 

by wooclen fraaaes. 

9,""'51098 

1. !!S!Qh91oq,cal chaEIS'VI 

Ob .. .."atlooa on variou8 lIlOZ'pbolo;1cal characters w.re 

recorded from lOtb day of planting to shooting adopt1ng tbe 

me~ sugge.ted by Yang and Pao (1962). 

1.1. 'lIAS sDlltCS". 

1.1.1. !I!1gbS 

'the height of tlle plant waa _.sued fro. tM ba.. ot 

the pa..so.,.. at grO'Wld 1 ... 1 to th. axU of the YOUDg •• t 

l.af and r,coJ:'ded to em. 

1.1.2. SU.nb 

GUtb of tb. p • ..soat_ waa measured at 20 em from th·: 

ground lev.l. 

1.1.l. "'''' If 111!!' 
The number of fQlly .,.... functional 1.ave8 pcasent at 

.ach ob .. rYationa " •• l:eool'4e4. 

1.1.4. £"&2A •. llQ9Sb 

Lengtb of petiole waa .... u.:.d f¥Om the pauedostem to 

the ba.. of the 1.-1na. 
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Luaioa lexagtb VU Mallllred fr_ ita baa. 1:0 the tip. 

1.1.6. MYtb 01 ltNN 

Laa1ne w14th Va. ...vad at the bna4.a' point in 

the .. 1441e re910n. 

1.1.1. itSal. 1, • .1 WI pt; Ilaas 
The leaf area of each fuct10nal leaf wa. calculated 

by the famula given by MUra,. (1.60). (Leaf u ... Leatth x 

Bread'" x 0.8). The t~.l l .. f area of the plant wa. theD 

worked out. 

1.1.8. P!I.t10B 9' tOt OJOI 

T:he number of day- taken for abooting and 4.,. froa 

shooting to hane .. were r8001'4ed. , ..... the.e the total 

n\Jtllber of day, fxom plaat1av to hanest W_4l--coaapllted. 

1.1.t_ §!qke',2£9due,iog 

The number of ,uck .. , per plant was recorded as anA 
when they .. ere produoed tUl .booting. However, th ••• suckers 

"ere not allowed WltU shootinge After the emergence of 

tDflore.cenee, one aucker per plant was retained. 

1.2. !uDcb cHrlst!r. 

Th. bwacb.. were ftaI'Ye,'e4 when they .ere fully mature 

a. indica'.d by the 4iaappeuaace of &DV1 •• , that La. 

-roWld full- (swnonds, 195'). "'. following oba_.."ation. 

"ere recorded on DWlChes. 
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1.2.1. ~,l9bt 9! 'b. ~ 
W,ight of the buDch including the peduncle "as 

r.corded. 

1.2.2. Lengtb o! tv lnuJ9b 
L.ngth of the bunch vas measured from tn. polnt of 

attachment of the first hand to that of tne l •• t hand. 

1.2.3. !g!b!r if h!9dS and flnae,s 

1be number of handa per bunch and total nUllber of 

fln,~.ra in .ach. bunch were r.corded. 

1.2.4. "IP w.lght of • uad 
Welght of each hand on bunch ".. record.d and the 

m.an value calculated. 

1.2.5. 11tH n\!!!!b!r of f lng',s Ret han4, 

'lb. second hand of the bunch was selected a8 the 

r.presentative hand aDd number of finger. w.re reoorded. 

1.2.6. Mel!! w.lght of , f1pqH 

The mlddl. fruit In the top row of the .econd hand 

(f1'011\ the baa. of tn. bunch) vas sel.cted •• the l',pl' •• entatiy. 

finger (Gottl'elch Sl 51.. 1964) for finding out the mean 

w.lght. l.ngth and girth of th. fingal'S. The v.19~t of this 

r.pres.ntative finger vas recol'ded as the m.an "eignt of a 

flnger. weight of the fing.r vas .. aaured usin~ a top 

loading automatic .l.ctric balance and expr •••• d in 9-
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1.2.1. klM'h ,and qlrOb If tb, IhqH 

Length of tbe f1ngu wa. _a~ fr_ the po1Dt of 

attachment with the pedicel to the tip and the gl~h at the 

mld portion (at the poiDt of maxiaua thickne •• ) \l5ing a fu. 
thread and a scale. 

2. Q!!l't"iYt analX.,. 0« fEU1!~ 
The fruit. collected from well ripe DWlC'Zhe. were used 

for quillty an,lysis. The middle fruit in tbe top row of 

.eoond hand Va' selected .s the representati.e ... pl •• 

Sample. were taken from each fruit from three poztiona Yiz. 

top# mlddle and bottom and the three 'ample. were tben pooled 

and _cerated in a Waring blender. Triplicate .a.aapl •• were 

used for analysis of dilferent con.tituent. a. detailed below. 

2.1. 1M"! 

2.1.1. Rtaso1ng Iyg,,! 
The reducing augar. of the aample were determined ae 

per the metbod .ugge.,e4 b.r A.O.A.C.(1'60). 

A known quantity of macerated pulp was thoroughly m1xed 

in distilled water. 2be 801at108 waS 01ar1f1ed with Deutral 

le.d acetate and 4818&484 with po, ••• ium oxalate and mad. up 

to a known volume. The solution vas then filtered and an 

aliquot of th1s .olution va. titrated again.' a ~ure of 
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Pebllng'. A aDd • solution. u.ing methylene blue as 

indicator. The reducin. augar vas expre.sea as peroentage. 

Tne total S\lOU- were e •• 1Jaated a8 per tbe method 
\ .,',. 

d.scribed by A.O.A.C.(1960). ~ ml.of concentrated hydro_ 

chloric acid w.. added to a known volume of clarlfied 

aolution prepared aa stated earlier and the .ame was ke,pt 

over night. The solution waa tben neutralised by adding 

aodiUlll hydroxide and titrated agalnat a mixture of 

Fehling'. A and B solutions. The total sugar was expres..a 

.s percentage. 

The dlfference between total sugars and reducing SUGars 

vaa worked out and expressed .a non reduclng sugars. 

2.2. Total 8011918 12&14, 
Total soluble sollds were determined by slng a pocket 

refractometer and were axpr •• se4 as percentage. 

The method described ~ A.O.A.C.(1960) va. adopted for 

4eterm1Datioft of titreble acidity. 10 0 of the ma~ated 

aample w.s dioe.ted vith boilino water and made upto a kbowa 

vol.... An aliquot of the fllte.-ed solution waS titre'" 
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agailult 0.1 M. RICH ..... lnt ph.nolphthal.in as 1n41cator. 

'1'h. acidity vas expre.sed a. percentage of citric acid. 

3. LId UaJ:X'" 

Th. nutrient content. in leave. via. nitrogen, 

phosphorus ana pot .. si. at ... :1al_ v89.tativ. pba.e were 

analysed. L.af .ampl .. v.r. pr.par.d from ero.. 8eot1on of 

2.5 em from both i_ina. and alub froa ~. aicl41. portion 

of all the l.av.s. 

3.1. "trogen 

Nitrogen content of tbe leaf .ampl. "a' ••• 1mated Dr 
M1cco~.ldahl dlg •• t1on-d1st111atlon method (A.O.A.C., 1 ... ). 

3.2. PhgsRh2£qI 

One gram of the ground sample was digested ill 50 _ •• 

a ll1xtv.re of concentrated perchlosic acid, sulphuric· acid, CH~, ) 

nitric acid 1n the proportion of 1,2., .a4 th. vol ... .. a. up to 

100 ~ witb distilled wat .. and ftlt,red. Pho.phoru. in an 

aliquot of thi. extract was aeteem1ne4 oolor1Me'rically using 

VaftllClomolybdopbo.phOr1o yellow c:oloac"-bod (Jaokaoa. 1958). 

3.3. fOt"'&1! 
Pota •• 1U18 in an al1q'lot of ~ '1'1pp1. aaid __ a01: of 

the 'ample was d.tdIRined using a il ...... 'oaet.r (J .. k80a. 

1958f. 
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4. I'lSifSic" '11&1". 
The data on 41ff ..... Dt aspects studied were subjected 

to statistiaal analya1a wher.ever possible follow1ng the 

methods of snedeoor ancS Cochran (1""). The mean values 

were worked out for dlfferent parameters and all the 

characters of d1fferent trea~nts were analysed by the 

analysis of variance technique. Critical differences were 

calculated for the compul80D of meana. Simple correlatlon 

for various cbaracters witb yield waa also worked out. With 

regard to the effect of 'Mavr •• aanan. Special' on yield, 

quadratic response functions were f1tt" to find out She 

opt1llua 4os.ge. 



""---------~-----~-----"-----.~---~---=---"-" --------'-----" "----' - - ,-- ----- -
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DaULTS 

The 1' •• 111 ts of the .lnveR1gator. to find out the effect 

of 2 .... D. )lAA an4 'Na.,r ....... Speoial' on various aspects 

of plaat ,~owth and yield are p~e.ented below. 

1. VII"'S1" wwte,. 

1.1. U!,gbS of Rlutdo,," 
2be dat. l'elat1Dg to the .ffeas of 2.4-D. NAA and 

'W.vr.s' on the mean he1ght of p8Uedoat ... t the early 

vegetative pha .. , late vegetatlve pbase and at shooting are 

presented in Table 1. 

It was found that there was no slgnlficant difference 

in the effects of the treatmeat. tried on the height of 
nL ~:"Y(r: n;r' 

p.WIClo.t_. 'lb. mean be1ght of plant."rangea ftam 242.11 em. 

for 2,4-D at 5 ppm to 261.56 em ~ for NAA .t 20 ppm. 

1. a. SJH1b of p!M40.t. 
'lbe g1rth of pauecton_ (vide Table 2) showed 

sign1fioant differenoe bet .... 'reatments only at shooting, 

the highest value being recorded by 2,4 .. 1) at 20 ppm (60.4. em) 

followed by 'Navras' .t 0.5 pe~ cent (St. 50 em). The lowest 

psWldoat .. girth was recorded in control (52.33 em). 

Treatmenta. 1'12' 1'5' 1'a' T •• aftd 1', Ulavras 1 per cent, NM 

20 ppm, 2,4-1) 10 p~ NAA 50 PIa and NM 30 ppaa respectively) 



35 

1'ab1. 1. Mean be1ght: of p.ue4on_ 1n CIIl a. various 
.'ao •• of orowth for different treatments. 

at.,.. of plant growth 
Tre.'tIRen'. 

Bu1J' La'e 
Yele'tati •• '"9 ... t1.e Slwot1nt 
pha .. ph ••• 

1'1 2,4-D 5 ppa 110.33 176.11 242.11 
1'2 2,4-1) 10 ppm 108.6' 1'4.22 244.11 
1'3 2,4-D 15 ppm 111.'" 173.22 253.56 
1'4 2,4-D 20 ppm 116.45 lt2.56 253.00 
1'5 tiM 20 p~ 108.12 188.16 261.51 
1'6 !fAA 30 pp- 101.33 191.22 256.11 
T1 NAA 010 ppa 111.3 .. 185.33 261.66 
T8 !fAA 50 PPII 115.12 193.50 261.at 
1'9 '.an •• ' 0.25" 10'.12 168.00 254.8' 
1'10 'Navr •• ' 0.50" 101.3' 189.33 2.5.4. 
1'11 '.avr.s' 0.75" 10'.72 167.00 251.00 
T12 fN.vr •• ' 1.00" 110.11 173.55 252.1' 
Ttl Control 111.01 170.6' 2 .... 67 

lIt.s. N.S. M.S. 

163." 116.16 



Table 2. 

Treat_nta 

_aa gUth of .suedos'. in CID .t yuiOWt 
".gea of pl .. , g .... h for differeat 
tr •• tmenta. 

st.g.. of plant growth 

Bul,. L.'. 

36 

vet.ati •• .. egetative Shooting 
ph ••• pb-

1'1 2 .... ., 5 ppm 27.11 43.61 '6.72 
1'2 2 ..... D 10 ppm 28.11 41.'6 55.28 
1'1 2.4-D 15 ppa 28.45 43.66 St.l1 
1'4 2,4-D 20 PPI' 28.'4 46.94 60.44 
1'5 .M 20 ppm 21." 45.50 54.18 
'H 11M 30 PPID 26.25 46.61 56.50 
T7 .M 40 PPII 27.33 45.22 57.63 
'1'8 MAA SO ppa 29.50 47.18 56._ 
ft 'Savr •• ' 0.25" 26.15 42.33 57.56 
1'10 'Navra.' 0.50" 27.61 46.22 59.SO 
Til 'Navr •• ' 0.15" 27.72 41.11 58.44 
Ti2 'Savr.s' 1.00" 27.1' 42.33 53.50 
1'13 Control 28.18 41.44 52.33 

lI.a. N.8. 4.21 
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were 011 par with control whereas tl' •• ,._t., 1'8' 1',# 1'1' 1',_ 

1'" 1'11' 1'3 .ad '1'10 were on pal' with 1' .. (2 .... D 20 ppa). 

1.3. M9!!ber.: of fUSS19Ml I. •• !!, 
Significant difference wa. obeerved between treatment. 

with re.pect to the ~ of fanctional leav... only at 

.hooting (Tabl. J). Higbel' cODoaDtratlon of 2.4-D (20 ppa). 

aF '.pr •• ' .t 0.25 per •• Dt. 0.5 pel" cnt and 0.15 per ceot 

recorded significantly blgher au.oer of function.l le.ve. than 

control. Howe.el'. tbes. fo~ tr ..... nt. vere stati.tically 

Oil paI'. 

1.4. !I'll ,ta' IE" 
The total leaf are. •• iDflun0e4 by tbe 'I'eat_n'. 

at the thl'ae .tag.. of growtb ue pre .. nte4 in Table ... 

Tbe total leaf area at late vegetative pha •• and at 

shooting '_ed, .i9D1ficaD'i~effeo~L\tU. to the tl'e.tment. tried. 

At late vegetative pha .. , plan'. apeayed with 2 .... D at 20 ppm, 

' •• '11' •• ' .t 0.5 per cent and 2,4-D at 5 ppa shoved .ignU1caatly 

higher leaf are. (10.6l .2, 10.02 .2 aDd '.29 .2 respectiv.ly) 

coepared to oontl"ol (1.92 .2). AIIlOng th •• e, 2 .... 1) (10 ppm) 

tre.ted planta recorde4 the max1aMa le.f area wbich _. 

signifioantly auperior to all the trea'''nt. except ' •• vr •• ' 

at 0.5 per cent. 
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Tabl. 3. Meu lUIbel:' of fUllCt10Dal leav •• 81: YuJ.oWl 

.tag.. of plan' 9#O~b for different 

Tl 
T2 

Tl 
T. 
1'5 

H 

T1 
1'8 

H 
TIO 
'l11 

T12 
Ttl 

" ..... 0' •• 

at.... of plant: 9ro"'l\ 

2,4-.0 5 ppm 

2.4-.0 10 ppa 

2, fr-D 15 ppm 

2.4-D 20 ppa 

NAA 20 ppm 

NAA 30 ppm 

)1M .a ppa 

NAA 50 W-

'lI.vr •• ' 0.25" 
·.avr •• ' 0.50" 
I Navra. , 0.15" 
'Navras' 1.00" 
Control 

Bul,. 
Yeoeta1:1 .. 
ph ... 

6.22 

6." 
6.22 
6.22 
6.61 
1.00 
6.61 

6.44 
6.22 
6.44 
6.89 
6.33 
6.34 

N.S. 

10.89 9.56 
lQ.89 11.11 
10.44 10.61 

11.l3 12.89 
10.18 10.33 
11.11 10.11 
10.55 11.00 
10.66 10.11 
10.89 11.44 
11.22 12.33 
11.11 11.89 
10.22 10.22 
10 .... 9.8' 

II.S. 1.51 

0 .... 0.80 

IT 



Tabl. 4. 

Treatment. 

Total leaf ..... per pl.an' in 8Quare metre 
.t vu.lo1aa 8tag ••• , pla'" O&"ovth foJ' 

dllf.~.nt , ... tment •• 

8t4l9.. of plant gJ'owth 
•• 

~uly It.,. 
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vegetati'" "Ie9ftatlve Shooting 
pna .. ph-

1'1 2 .... » 5 PPB 2." 9.29 9.07 
T2 2, •• 0 10 PPII 2.9' 8 •• ' 10.13 
1'3 2, '-0 15 PPIIl 2." I.N 10.1t 
1'. 2,'-0 ao ppa 1.10 10.63 13.73 
TS MAA 20 ppa 2.11 8.29 '.70 
1'6 tiM JO ppa 3.25 8 •• 5 9.38 
't1 tiM 40 PPII 3.21 8.2. 10.11 
1'8 NAA 10 p~ 1.2. 8.81 i.6' 
H 'Navr •• ' 0.2S" 2.85 8.'" 11.40 
Tl0 '''an •• ' 0.50% 1.17 10.02 12." 
Ttl 'N." .... ' 0.75" 2.61 9.20 12.03 
1'12 'Man •• ' 1.00" l.01 t." t.51 
Tt3 COntrol J.la 1 •• a 8.N 

.t 

C.D. (S"l N.S. 1.a, 1.S2 

5.:1' - 0.5' 0.8a 



PIG. 2 - EFFECT OF 2# 4-D, NAA Ai'ID 'NAVRAS 8AN~NA SPECIAL' ON TOTAL LEAF AREA 

AT VARIOUS STAGES OF GROWTH IN BANANA. 

• • .::2",-4-D 
-------- "NAVJ:<AS' 
_ ... - ... _ ... -. N AA 
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" ..... " ......... " .... "" ........ ,," ...... 
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" / \ ----- \\ ~ -... - --...- '"'"": 

i1 
~------~5~------~-------------------'0 IS .:ito P,.1"n 

~o .30 40 SO ppm 
Q·.!lS 0·150 0·7S '.00 % 

~_4-D .. NAA AND 'NAVRAS 0 



At sbootiQ9, 2 .... .0 at 10 and 20 ppm and tNavr •• 

Banana Special' at 0.25 p~ cent, 0.5 per cent and 0.75 

40 

per cent recorded significantly higher leaf area over control. 

The maximum leaf area was recorded by plants traated with 

2,4-.0 at 20 ppm (13.73 m2) and the n:fn,1mum in control (8.96 m2). 

1.5. Leaf length 

The data on the mean length of leaves .a given in 

Table 5 showed significant diff.rence betw •• n tr.atment. at 

shooting. Tne treatment. 2,4-.0 at 20 ppa, 'Navras' at 0.5 

per cent and 0.75 per cent which ver. on par, recorded 

significantly greater length of l •• f compared to control. 

Th. naax1mum leaf length wa. rectordee! with 2,4-D at 20 ppm 

(183.82 c:sn). 

The ~re.dth of leaf at .hooting was not sign1f1cantly 

affected by the d1fferent tr •• ' .. nt. tried (Tabl.5). 

1.7. Lengtb of Utio\. 

Tbe data on pet10le length at sboot1ng pre.ented in 

Table 5, showed no s!Qn1f1aaat diff.r.nc. due to various 

treatments. 

1.8. suskt! R,UdUni99 

Sucker productlon at shooting dld not show significant 

difference aaong the treatments (T~. 6). 



Table 5. Leaf l~b. l .. f ."t:b and petiole 
lellQtb at: the tilae of lIboot:1ng for 

different '~e~nt •• 
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'l'I"e.t: •• n'. M4aU le .. 'b Kean breacltll MMft petiole 

1'1 2 .... D , PPII' 

1'a 2 .... D 10 ppm 

'1'3 2 .... 0 15 ppm 

1'4 2. 4-D 20 PS-
1'5 11M 20 ppJI 

T6 MAA 30 Ppa 
T7 liM 40 ppm 

T8 liAA 50 PPII 

'J.'9 -avr.. 0 .. 25" 
'1'10 lIan •• 0.50" 
'1'11 -avre. 0.75" 
'1'12 Ilene. 1.00% 
'1'13 Control 

C.D. (,,,) . ..: 

of 1 .... 

174.53 
175.38 
176.77 
183.12 
177." 
173.07 
175.88 
174.01 
179.41 
181.03 
110.2t 
178.57 
174.62 

5.48 

10.5' 

of leaf 

72.50 
72.~Sl 

13.50 

11.25 
74.01 
12.33 
72.14 
74.27 
75.86 
75.80 
73.96 
7J.33 
71.7' 

length -
33 •• ' 
33.23 
33.18 
35.2t 
35.26 
32.71 
34.28 
34.32 
35.01 
34.33 
33.81 

35.94 
35.75 



Table 6. 

1'1 2 .... 0 Jppa 

1'2 2 ..... D 10 ppa 

1'3 2 .... 0 li ppm 

T. 2,"'1) ao ppa 

1'5 NAA 20 pPlft 

'16 NoAA 30 PP8l 

T7 NAA 40 PPil 

T8 NM 10 PS-

Tt 'N.Yr •• ' 0.2S" 
1'10 'Navraa' 0.50" 
Til • NaY.I' •• • 0.7S" 
11.2 • NaVl:'" 1.00" 
1'13 COntrol 

MMD a-ar of aueJcera pl.'Oduoed at 
abo"iag fo~ different trea'meata. 

4.13 
2.89 
•• 11 

3 ••• 
3.00 
3.11 
3.4S 
1.22 
3.22 
3.22 
3.44 

3.7. 
l.4. 

N.S. 

0.51 

42 



~3 

2. Plowe,1ng !Da "',,&s, 
Data on the nuraber day • .-equued frona pluting to 

shooting, .hORiD9 to buven and plantino to haneat are 

pr •• ented 1n Table 7. 

With respect to the ftUllabea" of days taken from plantiag 

to sbooting, treatments w1tb 2.4-0 at 20 ppm recorded the 

m1ntmum duration (241.22 4ays) where.s the maxtMua numbea" of 

days for shooting was recorded with NAA application at 50 ~ 

(264.44), tbeir effects being significantly different from 

the control. Bffect of othec treatments were not significant 

and tid not vary from tbe oontrol or between thems.l ves. 

However, the .ffeat due to different concentrations of 2,4-0 

as well .a 'Navras' were atatistically on par. 

It was interesting to note that there was no aLgftificant 

variation between treatments with regard to the days taken from 

shooting to harve.t which .-.aged ~ 9'.44 days for 2~4-D 

20 pp. to 109.33 days for MAA 50 p~. 

The le.ela of 2,'-0 except 5 ppm Significantly decreased 

tbe number of days from planting to harvest compared to control. 

tbe least being recorded witb 2.4-D at 20 ppa (335.6' 4ay.). 

NAA at SO p~ concentration significantly delayed the 4~atlon 

from planting to barv •• ' (372.1. days). Lover concentration of 
. 

2.4-D (5 ppa) or NAA (20.30 aDd «» p,.) and different levels 



Tul. 1. &ff~ .f 4i1f .... ' ' •• a-..ot. oa 4uratioa 
of ,he GNp <-u ftUlllbu of 4ay.>. 

Tl'eatlDeDta 

'11 2.4-)) SpPRl 

'2 2 .... 0 10 ppa 

23 2.4-0 15 p~ 
'14 2,4-D 20 ppa 

T5 NAA 20 p~ 
T6 BAA 30 ppm 

T7 1I1AA 40 ppm 

1'8 NM SO ppat 

'l'9 'Nan •• ' 0.25" 
'1'10 'Manas' 0.50" 
T11 '-8YI' •• - 0.75" 
T12 'Nayr •• ' 1.0014 
Tl3 Control 

C.D. (S,g 

as.! 

Plan'lq ,. Shooting to 'l'nal au ... 
tloft (Pl ... sboo'lag bart" •• ' ttag to 
bHt'ul 

246.11 102.00 348.11 
244 •• 5 ".67 344.11 
245.44 '7.78 343.22 
241.22 9 •• 44 335.67 
260.11 105.11 365.22 
256.44 105.7' 362.22 
25'.78 107.00 l6eh18 
214.44 109.33 372.18 
24'.5' 103.22 352.78 
245.8' 101.22 341.00 
24'.11 103.00 352.11 
250.7. 100.45 351.23 
252.S' 104 •• ' 357.18 



~25i 

Z25r. 

1- 254 o 
0252 
I 
(J) 250 

(t:M9 
02."" lL 
00 1

-4.4 

~~4l 
4: 
02.40 

PIG. 3 - EJ'FECT OF 2,4-D, NAA AND • NAVRAS BANANA SPECIAL' ON NUMBER OF DAYS 

FOR SHOOTING. 

o O-lS O·SU:75 1-00 

t-EVE.L.£ 01=' 

NAVRAS' 



PIG. " - EFFECT OF 2, t-D, NAA AND 'NAVRAS BANANA SPEC!AIt' 

ON NUMBER OF DAYS FROM PLANTING '1'0 HARVEST. 

tJ 10 IS 20 

[
LEVe:l.S Or-I 
2,4- 0 L..-N_A_A __ ..... 

TREATMENTS 

o 1·25 0-50 0·75 1.00 

LEVELS or
'NAVRAS' 



45 

of t.ena., tried d14 DOt .mow significant difference frOlft 

control with respect to tbe number of days from plantLng to 

harvest. 

Data pe~a1nJ.ng to varioa bw\cb characters a8 

infl uenced by d1ffereDt l.".ls of 2 ..... D. tiAA and • Mavras' 

are fUJ:01abed 1n. Table. '0 10. 

3.1. hPSb nighS 

!he treatments. t.avra.' at 0.5 per CMlt, 2,4-D at 

20 ppe 'Navr.s' at 0.15 per CeDt. NAA at 50 ppm, 'Navres' at 

0.25 per cent and 3,4-D at 15 ppm recorded sign.ificantly 

higher bunch .eigbt compared to control (Table 8). MaXimum 

bunch we1ght of 1).51 kg wa. recorded in the treatment witb 

'Navr.s' at O.S per cent and tbe .1nLmum 1n control (6.8' kg). 

3.2. LIlith 'f D»psD 

The length of bunch 111 .. 41ffered significantly 

between different treatments. MaXimum length of bunch 

(51.44 OlD) wa. recorded in tbe tr ..... nt with 2,4-D at 20 ppm 

followed by 'Navras' et 0.15 per CaDt (51.39 em), 'Navres' 

0.5 ~ cent and .AA et 50 ppll (t •• l, GIll) which were signifi

cantl,. auper ior to control. 'lbe .1n1mum lell(Jtb of bunch wa. 

r.corded 1n control (41.98 ca). 
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'fable 8. Eff", .f dUf.rent tr.atment. on baa. 
chal:'aat.r •• 

..... 
T ....... nt. weith' 01 

......C1rl) 

1'1 2,4-D SPPIB 8.00 
1'2 2,4-.0 10 P~ 8.10 
1'1 2, ... .0 15 ppa '.M 
1" 2,4-D 20 PS- !2.N 
1'5 NAA 20 PPIi a.67 
T6 NAA 30 ppm ..... 
1'7 NAA 40 ppII •• 28 
Ta NItA 50 PS- 10.18 
1'9 'Naft •• ' 0.2S" , ... a 
no 'Navras' 0.50" 13.53 
'I'll 'Navr •• ' 0.75" 11.83 
1'12 'Navra.' 1.00" 7.60 
'1'13 Control '.8' 

C.D. (51Q 

u.! 

Me .. 
leDtth of 
b\acb (aa) 

42.71 
45.27 
45.'4 
53.44 
.5.33 

43." 
.... 22 
.'.19 
".56 
49.80 
51.3' 
42." 
41.98 

Mean 
Il~_ of 
haD4 .... 
'b\UlGb 

10.4' 
11.22 
11.00 
13.11 
10.78 
10.56 
11.22 
11.61 
11.33 
12.a. 
11.92 
10.22 
••• 7 

0.'" 
0.328 

Meaft 
mll8bel" of 
ftn' ..... 
peJ:' buD.eh 

168.4. 
167.S' 
162.55 
189.33 

165.'" 
16'.15 
150.8' 
171.00 
156.78 
11'.22 
1.'.55 
148." 

If'." 

16.18 

'2.22 



FIG. S - EFFECT OF 2,oI-D, NAA AND 'NAVRAS BANANA SPECIAL' 

ON BUNCH WEIGHT. 
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3.3. !~ 2f b!94' peE b'9Ub 

The _an number of hand. pel: ):)\IDch aa influenced by 

the different treatment a are pre.ented in Table I. ~ 

treatments, 2,4.D at 20 ppa. t.avra.' at 0.5 per cent. 

'Navra.' at 0.75 per cent, NAA at 50 PpM, I Navra.' at 0.25 

per cent, 2, .... D at 10 ppa aDd lIAA at: 40 ppm shoved .19ni

flcantly higher number of handa per bunch compared to 

control. Application of 2,4-D at 20 ppm and 'Mavraa' at 

0.50 per cent .ere ~rlo.r to all other treatments. The 

maximum number of baad. ~Il ... (13.11) wae recorded 1n the 

treatment vC,th 2,4-D ., 10 .,. ... ,~ IalnJaua in control 

(9.67) • 

The data on the number of flll1Jer. per blmch (..,14e 

Table 8) showed that the differences .. ong the treatments 

were aignificant. All concentratione of 2,4-D (except 15 pp.), 

NAA at 50 ppm and 'Navra.' at 0.5 per cent and 0.15 per cent 

recorded significant differenoe 10 the number of fingers per 
()/.: 

~~compared to control. Maximum number of flngers per 

bunch (189.33) was found when 2,4-0 was applied at 20 ppal and 

the minimum was recorded 1ft treatment with 'Navras' 1.00 

per oent (148.4.). 
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3.5. walgh! 0' b.ad 

~a .... walght of bands showed slgnlflcant variatlon 

due to traatments (Ta})la '). 2,4-D at 20 ppIR. NAA at 50 ppra 

and all level. of 'Nayr.s' excep' 1.00 per cent recorded 

.ubstant1al lncraase in walgh! of band OY.~ control. 

iTa.tment with 2,4-D at 20 ppaa resulted 1D the llaXiImaI 

we1ght of hand. (1.38 ki) and tbe IB1niRna waa reoor4e4 in 

control (0.82 kg). 

3.6. Number 2£ £&n98 '. RU h194 

With respect to the meaD nu.ber: of fingers peL nand, 

appllcation of 2,4-D at 20 ppa. tNaVl'a.a t at O.S par cent and 

!fAA at 50 ppm resulted in aig,,11 ... ..-1y b,1ghu values OVe.I' 

control. ~a bighest aumbe~ of 11ngers par hand was recorded 

with 2,4-D at 20 ppa (18.1.) &ad 1t was slgnl11cantly superior 

to all othar tr.at .. ot •• 

3.1. L,ng'!! 2f flog" 

The different traa ... nts also had a significant 

influence on the lDea.n l8l1gth of fl1lgers. 2,4-D at 20 ppm aDd 

'Mavras' at 0.25 per cent, O.S per cent and 0.15 per cent 

8ignificantly increased tbe langth of finger over oo~trol. 

HaX~ua increas_ ln finger leDgtb was seen with 'Navraa t at 

0.5 per cent (12.90 em) wbile control recorded the minimum 

len9th (9.79 cua). 



Tabl. •• Bffeet of d1!fer.n~ ~ •• tmeft~. on hand 
chu ........ 

n 2,4-1) 5 ppa 

'12 2.4-1) 10 ppm 
T3 2,4-D 15 ppm 

'14 2, 4-D 20 Ppil 

1'5 NAA 20 ppa 

1'6 NAA 30 ppm 

T7 !fAA 40 ppm 

T8 11M SO ppa 

'1'9 tNayr •• ' 0.25" 
'1'10 'Havr •• ' 0.50" 
T11 'Nan.a' 0.75" 
'1'12 • San •• , 1.00" 
Tll CoMrol 

C.D. (5~ 

sSm! 

•• 

0.'8 

0." 
1.02 
1.J8 
1.02 

O.M 
0 •• 4 

1.0" 
1.11 
1.31 
1.23 
0.87 

o.sa 

0.21" 

0.015 

MeaD ftUl'lbe.r 
of fingers 
per hand 

15." 
16.11 
16.56 
11.18 
15.67 
11.00 

16." 
11.33 
16.61 
17.56 
16.56 
15.89 
15.78 

49 
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3.8. Girth of f&!l9tU' 

Data on the mean girth of f1DQera <vide Table 10) 

shawed significant variation due to treatments. Compared 

to control. significant difference 1n girth of finger vas r 

recorded in the treatments, tNavraa' at 0.5 per cent. 2,4-D 

at 20 ppm, tNavras' at 0.15 per cent and 0.25 per cent and 

NAA at 50 ppm and 20 ppa. 'lb. highest value for guth of 

finger vas noted with the application of 'Navraa' at 0.5 

per cent (11.32 cm) which was closely followed by 2,4-D at 

20 ppm (10.76 am) and 'Navr •• ' at 0.75 per cent (10.43 em). 

The control recorded mint.ua value for girth of f1D9Gr 

(S.88 om) • 

3.9. We1g~t of f!ngaa 

Significant diflerence v.a observed between treatments 

with respect to the weight of finger. Application of tNavras· 

at 0.5 per cent, 2.4-D at 20 ppm. 'Navras' at 0.7S per cont, 

NAA at 20 ppm, 2,4-D at 10 ppm, MAA at 50 ppm, 'Navras' at 

0.25 per cent :rnd 2,4-D at 15 ppIIl J:es\llted in Significantly 

higher finger weight compared to control. The maximum weight 

of finger was recorded 10 tJ:eatment w1t~ tNavras' at 0.5 

per OeDt (69.34 g). followed by 2.4-D at 20 ppa (61.41 g) 

and the least in control (.,.66 9). 



Tabl. 10. 

'f .... tlDeDt. 

Tl 2.4-Il 5 ppm 

1'2 2,4-D 10 ppm 

Tl 2.4-D 15 ppll 

1'4 2.4-D 20 918 
TS 11M 20 ppa 

1'6 11M 30 ppra 

'17 liM .to ppa 

T8 11M 50 ppa 

'19 • •• v .... • 0.25" 
'110 '.avr •• ' 0.50% 
Tll ·S.vr •• ' 0.15" 
1'12 'Nan •• ' 1.00" 
1'13 COntrol 

C.D. (.a.' 
u.t 

( 7/000 51 

Bf • ..- of 41fferen' tr ..... nt. Oft 11Dger 
abara ...... 

Mean MeaD MeaD Neall dry 
leagtb of glnb of weight of veight of. 
finger f1agu flOOd' finger 
(ca) (.> (9) (") 

10.JJ 9.36 50.62 59.56 
10.84 9.11 61.10 57.30 
10.8a '.4' 58.78 54.44 
12.46 10.16 61 •• 1 5 •• 2. 
10.96 ,.u 62.72 48.40 
10.40 9.16 58.01 .'.02 
11.12 '.65 51.12 51.40 

10.11 9.t1 '0.91 52.25 
11.47 10.01 59.21 57.32 
12.90 11.32 69.34 54.28 
11.59 10.43 15.08 52.62 
10.71 9.16 50.15 M.II 
9.'9 8.S. 41.66 51.51 

IF 

1.34a 0.'.' 10.523 •• 01. 
0_6.4 0.122 38.9'3 12.992 



FIG. 6 - EFFECT OF 2,4-D, NAA AND 'NAVRAS BANANA SPECIAL' 

ON WEIGHT OF FINGER. 
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3.10. PH!!9lU! 4u DUbS Sf ,1991£' 

Table lOpre.e •• the data on percentave dry .. ight 

of fingers as influenced by different t:re.tments tried. 

I.ower concentration of 2,"'D (5 ppa) only recorded .1gn1-

ficantly higher pGEaen.age of 4rr we1ght (59.56 per CeDt) 

compared to control. All the other treatments were on par 

with control. However, 2,4-D tre.'-ent at 5 ppm wa. 

3tatlstically on par with 2,6-D at 10, 15 aDd 20 ppa and 

'Havras' at 0.50 per cent and 1.00 per cent conoentrations. 

4. 'ruit 99t!I9te,. 

Data on the physical characteristics of fruits as 

1nfluenced by the treatmenta are furnished in 'fables 11 and 

12. 

4.1. ~a18 to full r&pe"!1 

Analysis of tbe dat_ on the number of 4a,.8 taken by 

the fruita for r1peninJ revealed that there was a1gn.1ficaDt 

difference between treatlleDts. All lnel. of 2.4-0, 40 and 

50 ppm NAA and 1.00 per cent -.avras' a.pplied on the or:op, 

hastened the ripening of fruits compared to control. ~ther, 

among these treatments, 2,4-D at all concentrations and 

'Havre.' at 1.00 per cent were significantly superior to NAA 

treatments. !here was no significant difference 1n the 

effect of d1fferent concentrations of 2,4-D tried. 
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'fable 11. affect of different tr •• -"nta on mean 
number of day. to full ripen •••• 

'1'1 2 ..... D 5pPII 2.54 
T2 2.4-D 10 ppa 2.67 
'1'3 2.4-D 15 ppa 2.67 
'1" 2."D 20 PPIIl 2.8' 
TS NAA 20 ppa '.ll 
T6 NAA 30 PPM 4.67 
T7 NAA 40 ppm 4.00 
'l'S NAA 50 ppm 4.00 
1'9 • Navras , 0.25" '.47 
'1'10 'Nanu' 0.50" 4.11 
'I'll 'Navr •• ' O.7S~ 4.11 
1'12 'Nav" •• ' 1.00% 3.11 
1'13 Control 4.55 
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4.2. l[li' !.&qh, 
~. data pr.aen'" 1n ~&bl. 12 ahoved Shat the 

treatmenta had a1gn1ficans .ff .. t. on the v.igh' of ripe 

fruita. ~. maximum fruit v.lgb' va. recorded due to the 

application of tNaYra.- as 0.5 per c.nt (64.6' 9) followed 

by 2,4-D at 20 PPM (63.1' 9) and '.a~a.· at 0.15 per cent 

(59.32 g) and the l ••• t ln OOD'.ol (43.67 g). NAA a' 10 ppm 

aDd SO ppa alao proved aupe~ior vith r.apect to welgbt of 

ripe frait. over control. 

4.3. W.1Qb1 o' 2»11 

MaxJ.m_ inOh." in p\llp .. ight v •• obaerved _. 

2,4-D Waa appll .. at 20 p~ '011 __ by '.aYras' ., 0.5 

per oent and 0.15 per cent, MM a' 20 ppa and SO p~ .. d 

2,4-D at 15 ppa. 'lb' 1Il1.n.llua Yalu. (33.22 9) v •• neorde4 

by control. 

4.4. PtNr ,,1gaS 
Tr.atments w1Sh 'lI.ua.' ., 0.1 per O.Dt aDd 0.15 

p.r cent and liM at .11 c:onc .. S.r:atlona except 40 ppa .1gIU

ficanSly incr.ased tbe peal .,l9bt over control. All othec 

tr.aSmenta w.r. on par with GOntrol. Th. low.a' peel ve1ght 

v •• oba.ned with 'S.Yra.' ., 1.00 per Gent (9.46 ,) followed 

by 2,4-D .. 5 PPII (10.06 ,) aad 'be .aximuaa with '.avra.' a' 

O.S per oent (14.15 9). 



Tabla 12. 

Tl'aatMftt. 

'l'1 2 ...... 1) Jppm 

'1'2 2, .... 0 10 ppm 

'1'3 2,4-D 15 ppm 

'1'4 2,"-0 20 ppa 

'1'5 NAA 20 ppm 

'1'6 NAA 30 Ppal 

'1'7 NAA 40 PPII' 

T8 BAA 50 PPM 

1'9 'tlavr8s' 0.25% 
'1'10 't-tawas' 0.50" 
'I'll 'Navras' 0.15% 
T12 ' •• "r •• ' 1.00" 
'1'13 Control 

C.D. (J~ 

ss.! 

55 

aff.~ of differeft. t~aat"D'. Oft ~t 

chU ....... . 

MeU fni' 
weigbtC,) 

44.8. 
53.11 
54.53 
'3.19 
57.SO 

13.49 
46.60 
51.01 
S2.51 
64.66 
59.32 
43.91 
43.67 

.... pulp 

.. ith, (g) 

34.83 
42.'2 
.4.0S 
10.12 

'S.28 
41.16 
34.54 

".N 
•• 38 
50.51 
46.31 
34.51 
13.22 

10.52 
38.ta 

Man .... l Pulp/peeJ. 
we1ght(g) 1'8,10 

u 

10.06 3.4' 
10.1' 4.22 
10 ... 4.20 
12.37 4.14 
12.52 3.'. 
12.53 3.32 
12.06 2.17 
12.'8 3.51 
12.14 3.2' 
14.15 3.58 
13.01 3.51 
9.4' 3.73 

10.45 3.18 
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4.5. Nplpel ruu 
Tbe .r.at .. nt. d1cl not .ignif1cantly 1nfluence tbe 

pulp/peel r.t10. 'lb ....... ".l.a ranged from 2.87 fo ... !fAA 

at 40 ppa to 4.22 for 2.4-D at 10 ppa. 

5. :PI",t qglitt 
The data 10 reapect of fnit quality. aa influenced 

by different treatments are pre.ented 10 Tabl. 13 aD4 14. 

5.1. "'al .9AyQ~' 191'41 
T8S of fruit. were .iga.t.fJ. .... ly influenced by various 

treatments. Treatment. with 2,4-D at 20 ppa and 'Mavr •• ' at 

1.00 per cent and 0.5 per .e.t whiCh w.re on par, reoo~ 

.1gnUioaDtly higher 1'88 oyer ooatnl. However, :bet" ..... 

'Mavr •• ' treatments raagin; f~ 0.25 per cent to 1.00 per cent 

there waa no algnif.t.caDt 4i.f.r .... in their .ffe"s. 

5.2. "i4itt 

The aci41ty was DOt algnlflcaatly influenced bf aay of 

the 're.t .. nt.. A tea4ency toward. lower acldlty wl'h tbe 

applicatlon of gcowth regulator. and 'Havra.' wa. DOt8WO~Y. 

Th. ac141ty of fruita rang.d f~ 0 ••• per cent in 2,4-D a' 

20 ppll to 0.53 per cent I.a control. 

5.3. 111119'4 ,.,10 
Dat. on 7BS/&014 J:at 10 •• 1Dflueaced by varlowa U .. t. 

menta 18 pr •• eated in 1'ule 13. 2,4-1) at 20 ps-, 'Nan .. - at 
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1'01. 13. affeat of 41jf~.nt '~ •• '.en'. Oft 'laS and 
acidity of frui' •• 

Tre.tments 
• 

'1'1 2.4-00 5ppa 

'1'2 2 ..... D 10 ppa 

TJ 2.4-D 15 ppa 
T. 2 .... D 20 Pia 
'1'5 NM 20 PS-
T6 MAA SO ppa 

'1'1 BAA 40 ppm 

't8 RAA SO ppm 

'l'9 'Nanas' 0.21" 
'1'10 'NaYX'es' 0.5'" 
'1'11 'Nanas' 0.75" 
'l12 'Navr •• ' 1.Oh 
1'1 J Contl'ol 

C.D. (S,g 

s~ 

.tal _luble AC14U:y TSS/acU 
8Ol14s (,g (", r.'10 

2J.I' 0.52 '5.14 

22.'. 0 •• ' 4'.33 
a4.11 0.41 50 •• 1 

25.4' 0 ••• 60.3' 

22." 0.51 ••• 46 

22.al 0.4' 45.65 
22.22 0 •• ' 45.38 
22.02 0 ... 48.35 

23.33 0.50 47.15 
24.35 0.51 48.27 
23.a. 0.12 .'.88 
24." 0.45 54.73 
22.0' 0.53 41.91 

N.B. 

0.0015 



FIG. 7 - EFFECT OF 2«4-D, NAA AND 'NAVRAS BANANA SPECIAL' ON QUALITY OF FRUITS 

(TSS " ACIDITY') • 
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1.00 per cent and 2.4-D as 15 p~ recorded aignificaatly 

bigher TS~acid ratio ~e4 to control. MaXimum ~ss/ac14 

ratio vaa recorded with 2,4-» at 20 ppm (6034) wbile 1t vas 

tbe least in control (41.91). 

5.4. to'al ngH' 

There vas significant difference between treatment. 

vi th re.pect to the pUGentave of tot:al aug.... in tbe fruita. 

Application of 2,4-D at 20 ppa gaye the higbest peroe~aga of 

t:>tal augars (11.07) and l' vas significantly superior to 

all other treatments exce_ 2,4-1) at 10 ppa and NAA at 50 ppm. 

H ........ , the e.taats due to 2,4-1) a' 10 ppa aDd !lAA at 50 ppm 

were DOt significantly differe.S lzoa that of the ~.t.'no 

treatments except 'Man •• ' at 0.5 per cent which reco.r4ed the 

le.at value (11.11 per OeD'). 

Rone of the treatment. abowed signiflcant influence on 

t ... reducing auvar content of fruits (Table 14). ..._an 
yalues ranged from 14.37 per oent in control to 15.87 per cent 

with 2,4-D at 20 ppa. 

Diere vas no aigD1f1aanS 4iffereac:. between 'rea._S. 

wlth .... peet to the content of noa reducing s\19ar8 1D fruits. 



Table 14. 

'1'1 2 .... D 5ppa 

T2 2 .... )) 10 p~ 
'1'3 2 ..... D 15 PPII 
'1'4 2 .... 0 20 ppm 

'l5 )fAA 20 ppm 

T6 NA.\ 30 ppm 

'1'7 !1M 40 PPIIl 

T8 aiAA 50 ppal 

'1'9 'Manas' 0.25" 
TI0 'Navl'lls' 0.50% 

'I'll 'Navr.s' 0.75" 
1'12 'Navras' 1.00% 
1'13 COntrol 

C.D. (I~ 

s..! 
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B!f", of 41fferea. '~ea.men's Oft sugar 

ooa'''' of fa'ui' •• 

15.82 

1'.3' 
15.55 
17.07 

15.6' 
15.85 
15.88 
16.22 
15.41 
15.17 
15." 
11.52 
15.50 

0.". 
0.337 

15.07 

15.5' 
15.15 
11.87 
14 •• 3 
14.71 

11." 
11.10 
14.12 
14.59 
15.25 
14.71 
14.37 

NOn-.. ec:t.... SUlUI 
clOV ."\Jua acid 
(K) ~atl0 

0.77 
0.11 
0.40 
1.20 
0.75 
1.14 
2.20 
1.12 
0.59 
0.58 

0.23 

0.80 

1.13 

N.S. 

0.328 

30.27 

34." 
31.17 
38.98 
32.21 
S2.4' 
32.43 
35.'0 
30.87 

30.11 
30.1' 
34.60 
29.16 



FXG. 8 - Bl'FECT OF 2,.-D, NAA AND 'NAVRAS BANANA SPECXAL' ON ~UALITY OF FRUITS (SUGARS). 
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5.1. ft9HLU ld ItSM 

Date on su.gu/ac:14 ~.tio px-••• nted in Tul. 14 showed 

that tb. d1ff.renc.. in the .ffects due to various treau-nts 

were s1gn1ficant. 1'h. treatmenta, 2.4-D at 20 ppm. NAA at 

50 p~, 2,4-D at 10 ppa and I Navr •• ' a' 1.00 per cant whiab 

were on par sbowed hl;;;b.J:' .\I9&I'/ac14 ratio than 1n control. 

Th. higheat "ugex-/acld ratio was I'8Cor4ed with 2,4-D at 20 ppm 

(38.98 per c.nt) ana the l.a,,' in cont~ol (29.26 per cen'). 

6. NV'£l.pt cgnSen. in A,'.'s 
J).ata on tb. percentage of. nitrogen, phosphorus and 

potaab 1n l.ave. at lat. v.g.tatlve phase as influenced bf the 

varioua treatments are pr •• ented 1n Tabl. 15. 

6.1. "'Iog.n 

The app11catlon of 2,4-D, NM and 'Navr.s' at early 

veg.tative pbas. caused signif1cant var1at10n in nltrogen 

content of l.av.a at maxiJln,a veg.tativ. phas.. All concen

trations of 'Navr •• -, all 1.v.18 of 2,4-D and NAA at 30, to 

and 50 ppm recorded 81gn1f.1Qantly hlgher nltrogen cont.nt OY.r 

control. Maximum aitx-ogen content in l.av •• was x-ecor4ed with 

• Navras' applicat10n at 1.00 p.r c.nt (2.51 per cent) and the 

.1n~ .. ln control (1.81 per oen_>. 
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.,abl. 15. ..... • ... i.t Gont._ 1n 1..... at la" • 
v,,"a" .. ph... foc different ,~ • .-..o, •• 

1'rea, •• nt. 

'11 2 .... D S p,.a 

1'2 2 .... 1) 10 ppa 

1'3 2 .... D 15 PS-

'14 2 .... 0 20 ppa 

TI tiM 20 Ppa 

1'6 tiM 30 p~ 

T7 »1AA 40 p~ 
'18 NAA 50 ppa 

T9 t.an •• ' 0.21% 
'110 ·.an •• ' 0.50" 
'I'll 'Nafta.' 0.15" 
Tl2 'Havr •• ' 1.00" 
Tt3 Convol 

• C., 

2.0S 
2.G' 
2.24 
2.2. 
1.N 

2.02 
2.22 
2.21 
2.21 
2.12 
2.41 
2.51 
1.81 

0.110 

0.00. 

0.26 
0.2. 

0.2' 
0.32 
0.2. 
0.2S 
0.2' 
0.26 
0.32 

0.3' 
0.37 
0.35 
0.1' 

0.023' 

0.0002 

3." 
3.81 
4.01 
4.20 
3.11 
3.21 
3.61 
3.67 
3.tt 
4.25 
4.17 
4.2' 
3.08 

0.124 

O.Oot 



FIG. 9 - EFFECT OF 2,4-D, NAA AND tNAVRAS BANANA SPECIAL' ON NUTRIENT CONTENT IN LEAVES 

(NITROGEN & PHOSPHORUS) • 
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FIG. 10 - EFFECT OF 2,4-D, NAA AND 'NAVRAS BANANA SPECIAL' 

ON NUTRIENT CONTENT IN LEAVES (POTASSIUM). 
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6.2. £bo,phi£I' 
phosphorus content of the leaves vas also influenced 

by the treatments, all the treaements being significantly 

superior to control. INaYr.s Banana special' at all levels 

and 2,4-D at 20 ppm were si~nlf1cantly superior to other 

treatments. Max~um percenta~e of phosphorus was seen with 

tNavr •• ' at 0.15 par cent (0.31 per cent) which was closely 

followed by '~avra.' at 1.00 per cent (0.35 per cent) and the 

m1n~ftum 1n control (0.19 per cent). 

All treatments except NAA at 20 ppm resulted in 

significantly higher potta.tum content in leaves compared to 

control. However, NAA at 20 ppa was on par with NAA at 

30 ppm. Maximwa potaah content .. a. obaerved with 'Navr •• ' 

at 1.00 per cent (4.26 per oen') and the m1n~ in control 

(3.08 per cent). 

1. optl!um level 2f 'N'I('~LBI9!na spec,.l' 

The yield response to the different concentrations of 

tNavra. Banana special' waa .at1mated by the quatlratlc model 

Y • 12.63978 + 0.37123 't.B) - 1.386 't.ieS) 2. the 

a 2 n1ue being o. 90 (T~l. 16'. 



'1'able 16. 

1. Colltrol 

2. 'Nanaa' 

3. * 'Nanaa' 

,. 'Nanaa' 

5. 'Nan •• ' 

0 
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ObHJ:'Yed aDd ~ed bunch .. 1ght 

per plant for 41!ferent concentratloaa 
of Navraa Banana Speclal. 

pu cent ,.a, 6.1. 

o .25 per CeI'lt ,." 10.88 

0.10 pel" cent 13.13 12." 

0.75 par Cellt 11.13 11.63 

1.00 per cent 7.60 7.85 

• CoftCentJ:'ati.oft of Savra8 Banaaa Special 
whJ.cb I.Y. the max.1alUm bunch weight 
pel' plant. 



FIG. 11 - YIELD RESPONSE TO LEVELS OF 'NAVRAS BANANA SPECIAL' 
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'!'he optimum do •• of • NaVra.· was ob.erved •• 0.534 

per cent from which the max1lllWll yield per plant 12.10 leg 

could be expecte4. 

8. COrr.llt&ie .,w&" 
CO~re1.tion of yield with various character. that 

showed s1gnificant 41ff.r.ne. among the treatments w.re 

worked out and are pre.ented in Tabl. 17. 

All iaportant plant morphological characters such as 

girth of peuedo.t~ number of functional leaves per plant, 

to"al l.af ar.a per plant and _an l.ngth of leaf showed 

highly 8ign1ficant pos1tive correlAtions with bunch weight. 

AmOng the bunch characte:r8 length of bunch, number of hnnris 

per bunch, number of fingers per buncb, number of fln~er. per 

hand, weight of hand and we1ght of finger also showed highly 

positive significant correlation with bunch w.1ght. Pos1tive 

corr.lations sigD1ficant .t five pew cent l.v.l w.r. ob8arved 

in ca .. of total soluble ... 14e cont.nt of fr.!'. and 

pot ••• 1u. content in leav.. ., late veg.tativ, ph .... 

CharaC1;era lik. total 8\1Qu., augar/aaid .. at 1o, 81tl'09'. aad 

pho.phorus content 1n l.av.. 414 not ebow elgaillcaat 

corr.lation wi~ bunch w.lght. 
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Tul. 17. correlation co.ffici.nts of various ~ 
with yield. 

Yield 

(y) 

Character 
(x) 

Bunch w'ight 
(kg) par plant 1 PsuedORem gJ.J:th 

2 Number of functional l.av •• 
1 ~tal 1.af area 

.. 
It 

.. 

.. 

.. 

.. 

" .. 
.. 
.. 

tt 

.. 

.. 
" 

.. 
M 

.. 

" L.ngth of 1 •• f 
_.S10ft of HB 
1 Days for abooting 
2 Days from planting to harv.at 

3. 8ggch char!!!.,. 
1 LLength of ~UQCh 
2 NurnDeJ:' of hands per bunch 
3 Number of fingers per bunch 

" W.ight ot haa4 
5 N~er of f1nger. per hand 
6 Lenith of flog.r 
1 Girth of tiDier 
S W'ight of 110;.r 

,. !rut' BHAtt 
1 TSS 
2 Total sugars 
l sugar ac1d rat10 

5. NulliU' COatlat 1p &pv" 
1 lU.trog_ 

3 Phosphorus 

3 P"a •• lum 

•• Not a1gaiflcaat 
'* Significant at 5 per cent level 
'*'* Significant at 1 per cent lev.1 

Cozorelat ion 
coeff1cient 

b:) 

** 0.8068 
** 0.8420 
** 0.9048 
** 0.7477 

_0.345214S 

-0. 3632NS 

** 0.9194 
** 0.9460 
** 0.7462 

0.9785 ** 
'It * 0.8433 
** 0.9220 
*. 0.9416 
** 0.8610 

* 0.57" 
O.1458NS 

O.2100NS 

a.l'll
NS 

O.137SNS 

0.610'* 
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Tal)le 18. Baonoai •• of cultivation of 'Palayankodan' 
baDana" uaiDQ 2" .... D (20 ppJl) and tNaYr •• 
Banana Special' (0.5 per cent). 

It_ Con'Rl 2,"'D 'Nanas' 
(20 p~) (0.5 pu cent) 

I _. Coat of cultivation 
(excluding cost ot. 17,200.00 17,200.00 17,200.00 
chemical and appli-
cation charges) (~ 

b. Cost of cbemical + N11 1,125.00 2,150.00 aPPlication charges 
(Rs) 

c. Total cost of culti-
vatlon (IS) 17,200.00 18.325.00 11.350.00 

II Bunch yield in kg 14813.5 27821 2'08'.5 

III Tot al income (Rt) 20,738.90 38.949.'0 40,725.30 
@ f;3.1 • .fo/kg 

IV Net profit (Rs) 3.538.to 20,624 • .&0 21.375.30 

V Benef1t/C08t r'lt10 1.21 2.1l 2.11 
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9. 1909011&91 of c91S lY'SlU 

Baonoalc8 of cultivation and tbe net profit per 

hecta~e were worked out fo~ the two treatment. (2.4-D 20 ppm 

and eNavra.' 0.5 per cent) tbat gave the maximum bunch .eight 

and were compared with control (Ta~l. 18). Tbe yield obserVed 

1n the expert.ent due to appliCation of 0.5 per cent INavra8 

aanana special' aocounted 290a9.5 kg per becta~.. The y1eld 

due to 2,4-D .t 20 ppm Wae 21821 kg and that 1n control waS 

14813.5 kg per hectare. the net p~.it obtained from the 

control, 2,4-D (20 p~ and 'Navr •• ' (0.5 per cent) treated 

crops were Rs.3538.90, Ra.20'2 •• fO and Rs.21315.30 per hectare 

respectively. 
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DlSCU8SICIf 

Although th. nate of x..&'ala raAlca firs' 111 the 

country w 1 th .... pect: to the ar.. una... baDafta, p.I'oduatioa 

1. comparativ.ly low. The a"erage buach .eight worD o. 
to about , JIg (.uaviDclakebaft, lt18) whlch i. fu below 

.tandU'd. This pointed .,,' tile a .. ssity for 4naUed 

stwU .•• for lncre •• ing the lnmcb ve1gbt in banana 1ft our 

atate. 

Al though factor. l1lt. th. lug. number of varieti.s 

growo# cultlvation rang1Dg from ~a1nfe4 to ir .. igated 

conditiona, backrard ...... .r ... W system of grow1ng# 

inaclequat. cultual aDd _ ..... 181 prani_. adopted and 

the iae14ence of pests aDd 41_. could be generally 

attrUnat.d to the poo .. y1.ld, .--4 .. 1 .. a.v.. 1ft Il10.1'. 

speclfic , ..... are yet to be worJcecl out. 

&a.rller 10v •• t19at108s oa baa .... conducted el.ewhere 

(ADaadue!, 1'76, AIUIuua1 aD4 __ ughav.lu, 1911)ud ia 

the Depu1:ment of PolIology, Coll.ge of Horticulture 

(Valaemma Hatbew. 1'80, &bee1. lMa) have polnt.d out that 

the functlonal 1 ..... pr •• e.' on the plant at the varioua 

s'ag •• of gzovth and 4evelo~ot ha .. a definite .1'01. Oft the 

buacb welgbt. !'be cla .. 10 s,.u.. coadUC't.d by 

SUINIl8rvUl. (1'4') on ~ 4 ... lopaeatal physiology of banana 

in relation to lnfloresoenc. aDd bunch dev.lopilant 1. of 

particular lnt.r .... 
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The present 1ftvani,.tiOll. reported in the tb .. 1a 

.ere .t.ed at to explore the possibility of increaSing the 

efficiency of functional leave. at the different s'.ges of 

plant growth through the use of certain growth regulato&"S 

aDd co.aarcially available preparation via., 'Wavras 8aDaDa 

Spea1al', with the ultimate p~.e of incre •• ing tbe yield. 

The application of the.e growth regulators and the fo~at1on 

on the developing bunch vas ala. tri84 for auppleM8Dtar,r 

effect •• 

Tbe effeeR of the vuleu tna_ents on vagetati .. 

growth. bunch production, crop dUation and fruit quality 

.re diacuas" hereunder. 

1. y"".tin 9DWSb 

The vegetative paX-Uletere atwlle4 1D the experiaent 

conaistad of height and gictb of p...aoat .. , Dumber of 

functional l.ave., total leaf ~ •• per plant. leaoth and 

breadth of le.v •• , l.ngth of ,.tiole and production of 8UCk.~ •• 

Bone of the treatments had signifioant affact on the 

height of psuedoetem excep' for tbe faat that there vas a 

general tendency for incr •••• d pauadoat .. height with the 

.pplication of MM. More not10eul. effect of the appl1eCl 

growth regulator. and ' •• vr •• ' w •• on the girth of tbe 

p.v.edoat... 'lbe aax1Bnua girth .f pauedoatem vae obaaned with 

2,"D at 20 ppa and 'l1avr •• ' .t 0.50 per cent. Incre •• ed 

cell .1a. due to application of growth regulatora aDd 



nu.~lent. have be.D l'.po~e4 by aevHal worke .. s 

(p_ta .. ..,. .t .1.,19'75' '1l\.ta1legoWclae' .1.,,19"6, -- --
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The correlation betw ... girth of the p.uedoat .. and 

yield has beeD established. Dr previous .tudies in the 

Depart_Dt of Pomology, College of Horticulture al_ 

(val ..... Mathew, 1980, Sheela, 1981). The con.equential 

incr •••• in tbe g1rth of p ......... due to the application 

of 2,4-0, llAA and '.avra. BaMBa SpecUl' thus appeal's to 

be one of the contributing factors for the incre •• ed yield 

noticed in the present stu4r. 

Significant inere... 10 the DUmber of functional 

l.aves vas noticed at shooting When the plants were treated 

wi th 2,4-0 at 20 PPI and ' •• ftas Banana Special' at all 

concentrations except 1.00 per cent. Pl~t. tre.ted with 

'Navr •• ' at 0.25 per cent p.l'OdUce4 11.4. le.ve. and tho .. 

treated with 2,4-D at 20 ". produced 12.a, 1.ave. at aboot1ng 

vh11. in control. tbe nu.Der ., 1..... .t this ••• ge was only 

WhUe • 8!aUU trend was oba.ned with respect to 

leaf 1.ngth, the bre.4.h of l •• t was not significantly affected 

by any of the treatments. %~e.ae4 l.ngth of l.-1na ••• 

noticed in aaray crop plants when growth regulator. alone 0 .. 

in comDlnatloD with nutrient. were applied (Bl-8804 stAL.,1"6, 
088 and SWain. 1917, 1CUl."u441a!1 .tl ... 19111 .aguaJu, 1982). 



111e 11101'8.se 1ft tbe 4 ...... 100s of l_iaa co .. equent ~o 

exogenous applicatlon of a_l.s bas bee. reported Dr 
.. ~,)t';J 

il 

Kr18bDaaurthy (1981) aleo explained tnat cell eloDga'loa 

cauae<i by auxin app11c:at1Oft was IaOre along the longi_wl1nal 

direction tban toward. later.l directlon. 

Tbe lnue •• e 1ft tbe '.'al leaf area noticed. ill the 

pre.ent study due to the application of 2,"D and INavras' 

(Table ••• ig.2) was the overall effect of the lncrease ift 

leaf number a. well as the lacreaaed leDgth of 1 .. 1na. 

Max1Dn. incre.s. in leaf area was ob.erved in the Ueauaent 

with 2,4-D at 20 ppa (13.13 .2) at shooting wbich wa. on par 

with '.avra. Banana Spacial' at 0.5 per cent coneentration. 

Interestingly, the higb •• ' Field. were alao reco~ed ift the 

aboVe t .. eat_nts, "bus i.ncU .• e'iDt tbe ,.alt1 .. co..-z:elaUOIl 

between total le.f area and yield. SJa1lar results 4_ to 

application of 2,4-D either alone or in combination with 

nuz:ienta have been reported bJ" Rathore and \.;on (1'71) 111 

beans and by Maguajan (1982) 1A baDaDa. 

Tb. lack of reaponse to MAA trea-..nt8 with respect ~ 

v-vetative eharactera, obaerved in the p .. e •• nt study. might be 

due to the lowel' eoncentzoationa tl:'lecl. HeDce fun .... 

inv •• 'iga'ion. ..y be neoe •• ar,r w1_b bighe" conceA~atlona of 

aiM to ciec:14. tbe .w.talt1l1ty of 111M fol' bIn"U' growth 1D 

b ....... 



SUCker product1on was not signlficantly influenced by 

any of the treatments (Table 6) tbua 1ndicating .hat the 

effect of the aux1ns and fol'lllUl.ationa tried was conf1ned. to 

the mother plants. with little tranalocatory effects on 

• <!aughtera' • 

2. Inflyence 09 c£9R aut§t&OD 

'l'he duration of the crop, both 1n ten. of the aUllber 

of d~ys taken froa planting to Shooting and planting to 

harvest, was greatly influenced Dr tbe application of 1.'-0 

eftd--NAA at higher concentration. wb1le ' •• vra.' had no suab 

.ffects. Euly flowering 1A baMnas reponed Dr Magar-JeD 

(1M2) due to • •• vras' appllcatloft v •• nn ON ..... in the 

pre.ent .tud1 ••• 

While 2,4-D caused considerable .ulin ... in fl_er1ftg 

(by about 12 4ays) .t the hlgh •• t coaoea'l'atloa (20 ppM), 

NAA tr.aaaents ln fact. showed. ''''eaGJ' ,. del.,. .lloot .... 

(Tabla 71 '1g.3). With the appllaatioa of SO PJII lIM Q.OWUing 

"a. delayed by 12 day.. Prearwaabl,.. appll __ 1oa of 2.4-D 

.1ght have induced earller coapletlon of ¥egat.tlv. phase br 

eDhancad growth rate, where.. NAA woUld bava .... Aded 'tbe 

vegetat1ve growth. 

!'be total duration of the cnp ... alae ...... e1F 

lnf1 uenced by the applicatloA of 2 ..... 8 aad IIAA ., h1gh. 

level.. WhUa t.avrae' had ftO .uch a'f ... a' -7 .f t:latt 
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cOllOentrations t~la4# 2, .... 1) at 20 ppa .l'eaulted in haaten1ng 

of the crop durat ion by about 22 4ay. 1n oontraat to HAl\. at 

50 ppm which .. 'ended the duratlon by 15 days (~&ble " .19.4). 

Depending lIPOD tbe OI'Op, earl1De.. or delay ... cnp 

duration bave __ p&'8Y1ou.ly reponed by the applicatioa of 

growth regulator.. &arline •• 1ft floverin; aod total duration 

of toaaato crop baa been reported by lC8m'\ldcl1n .IS .Il- (1'18) 

and of KagZ! lae by SiDgh (1"') and Hui)tabu aact RaJput (1982). 

The delay in the crop dura'loa noticed 1n the present 8tudy 

due to liM applicatlon has been obaened by earlier wor~8 

in other crop. (J .... Sl 11-. 19.5, .yl.k1. 1"2). 

The effect of t .. eatmeot. on fruit maturity was not 

81gnifloant. However. 2.4-0 and tNavras' treatments slightl.y 

advanced the maturity of buftohe. whereas NAA delayed it. 

The .arlin ••• or de1.y in tbe crop duration caused Dr 
the appliCation of 2 ..... 0 or RAA noticed in tn. present study 

vas mainly due to their .ffeat during vegetative phase with 

little or no effect on the reprodUctive phase_ The effect 01 

auxla. ls tbus evident. the more oritlaal phase in banana ior 

ha.'enlDg or 4e1ay109 crop du.tlon being the vegetatlve 

ph.... _"111. (19 •• ) _'1oed that the effect of nut .. 1eata 

an4 8011 .. 'stur. during the vegetatiYe phas. 48Oi484 the 

ultJaate bunch production in MeaDe. The pre.eat RUdy also 

empb •• laed that between veget." .... 4 reproductive pha .... 

the mon vulneraJ:t1. ph... fo~ _'pul.'1on of the crop 11_ 

banana 1- du1ng 1'. ""eta'1 .. pbaM. 
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3. lQf1WCe ...... ",masw agd x1.\4 

The vu10ua yl8ld pu-__ ar •• tudled und.r tbe ps'e .. nt 

investigation 1Jlclude4 b\lI.lOb w.i;h5. l.ngth of buneb, a\llber 

of hands per ))\UlCb, D~ of fing._ per bunch, number of 

finger. ~r band, weight of hand aad fing.r chareet.rs. 

All cbara~U'a excel* tb. pulp/peel ratio w.re found to be 

markedly influenced by the varioua treatments. 

The parameters tbat ,.nerally contribute to bUDCb 

weight in banana an number of handa and finger a pec buDdl, 

DUmber of finger_ per hand, leavtb of finger, gJ.rth of 

finger and weight of fiDl~ (Gee'ha and Raj •• van, 1983). 

Cor~.tions work.d out WMk10g ua. of data in the pr.aent 

study alao confJ.me4 the eboY. firuUngs. Incre.ae in buDGh 

weight ooticed by the application of growth regulators and 

'Navraa Banana Special' in the present study Was found to 

be throUVh the puameters aa !Deiested above. 

AmOngst the differeDt t~.at .. nts, application of 

'Navr •• ' at O.S per oeDt aad 2,4-D at 20 ppm were the most 

.ffeatiy. to p~du08 8uncb •• witb .axtau. wei~ht (13.53 k; 

aDd 12.t4 kg r.spea1:iftly) wll1Gb was on par with 'Havre.- •• 

0.75 pu oent. Tbua alJout 100 per cent incre.se in bunch 

weight was observed with tbe above treatments. At COftCent~ .. 

t ions above 0.5 per cent • ".ft.. Banana Special' had • 

deleterious effect, ~lng1ag dowr& the bunch weight to 1.6 leg 
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at 1.00 per cent which va. coapa%aOle to control (Tabla I, 

:r1g.5) • 

coneentrations of '.ayr •• ' above optlmta leYel. thUS 

appears to be toxlc. Sloee tbe formulatlon containa a,"D, 
such adverse effects would be expected at hlgher OOftcentr .. 

tions. Deleterious effect. of 2.4-0 on varioua cZ'Opa a. 
higher coneentrations have .en reported ':q several previous 

workers (Van OVuheek, 1'52, Blac1aaan ~ !!., 1959, 

Kr~shnamoorthy, 1981). 

While tbe .ffectiv..... ot iDc#.as1ng the bunch .. 1ght 

by the appllea_lon of the I.~ '~"~"Dta vaa more through 

the .1ftcrea.e ln number of h.... and f1ll9.... pel:' bunch, the 

effectivenea. of 'Navra. Benana Special' Vaa Mon tlu'ougb the 

incre ••• in aiae aDd ve1gh' of 1n41v.1dual flnger. (Table' and 

10, 8ig.6, Plate 4). Anbuhagaa (197S) and AravlndaJtShaa (1",) 

also reported 1noreasad bunctll fttel" 10 banana due to 2,4-» 

'I:'eatments, especially at bigher concentr.tions upto 25 ppa. 

Th. results reported 1n the pre •• nt atudy on the effect of 

• Navr •• ' are ln conformity w1th tho •• reported tty NagU'ajan 

(1982) • 

NAA a~ 50 PPB alao had a ma~ked effect on buncb weight 

and was tbe next best to 2,,4-D at 20 ppa and 'Navru' at 0.5 

.3n4 0.15 paX" cent ('1'a!:t1e II 1'1,.5). The resulte agree wi.,. 

tbe findings of AraYinc!akshu (lM1) who reported e1gnJ.f1caat 
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1n ...... in bunch we1gb' due to liM tr •• '-nta at hlghu 

concentrations froll 50 to 100 ppa. H4t alao r.poned that 

NAA at conoentration. below SO ppa .ere DOt .ffectlve. 

The ..... lb11i ty of applied auxina acre.slng the 

number of handa and f~ers through a _chanl .. JJy whie 

.. le "nat .... are tr~ into f_le clustu. calUlO't 

be rued out. The i.JlUeaae4 aaber of ruurda and tiDgu. per 

bunch o_ened on tbe .tudy 4ue to the treatments could 

pubap. be bet:ter explained OD the bypothe.is put forth by 

8181D8rv111e (1'''.). He expla1M4 .nat aD upper liait 1:0 

fruit nUlllber 'S .et at tbe .ulF "ate of inflor.8C8DCe 

4evel.~nt. but the .ctual aa.ber .Obl .. ed "I' be dependent 

on the condit1ons during fruit differenti.tion. Application 

of 2.4-0, NM or '.avr.s· II1gbt have th1&8 provided • 

beneficial .nviroDl8CtDt for tbe ""eloping bunches. 

'.avr.s' tre.tments upto the concentration of 

0.75 per GeDt and particularly at 0.5 ~ cent resulted ln 

increased length, QUOth aad weight of f.lngere, pulp we1ght 

.n4 pMl we1ght (vide Table 10 aa4 12). the re.1I1ts beiDg in 

agree.nt wlth thoae of .ag ... ~an (1981). Increa.ed welght, 

len~h and tinb of ID4J.v14ua1 lingers, pulp •• 1ght aDd. 

pulp/peel ratio due to tbe .pplication of 2,4-D wa. also 

reported Dr Aab .. hagaa (19") end MaviDd.ksban (1981). The 

re.ul,. on tbe .ffect of aAA on tbe above para.etera are ala. 
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1n c:onfonaity wU:h the1: of Aravin4aUhata (1981) who reponed 

increaaed. lel1Qth. girth aa4 weight of • •• Adran· bane_ fnlta 

a. a result of application of BAA at or above 50 ppa. 

The .ffect of a.ins on the 'o.naat1oD of edible pulp 

in seec1ed aDd puthenocup1c baaanas have been explained bf' 

SlaRon4. (lHO). i'rom tbe t1ae of Nt and e.pecially during 

growth, the fn1t beca.es an &a1:1ft lMtellol1c s1ak (craae, 

1952, LeOPOld, 195., .1ale, 1"8) into which the nutrients 

and photo.,.ntb., •• flow, C\lI"taUiDg the vegetative growth. 

TbU traJUllocatlon 18 ~ boaaoaal oontrol. awciJul being 

9r •• '.ly involved, the --'~of .ob11i.atlon being dependeD' 

on the site of aatlon and oonceJRratiOft of awc11'ls .pplied 

(crane. 197., Rabaan and SlddiqQ8, 1983). The increased 

finger and fruit weight due to • •• ~as aanana Special', 

2,4-D and NAA at h1gher conoe.trations obs.rved in the pc •• e" 

.tudy (v1de Table 10, :rlg.6) atJ1Il4 tbus be expl.1n.a4 0. the 

above bJPOtbesia. 

ft. co.apuat1vely bettu: perforaanae of • Naftas' at 

0.5 per cent over the growtb regUlators alone .1ght be 

attrilNte4 to De1; tel" avallab111tl' aa4/or supply of nutrients 

throllOh the foliage. IDOre.aecl photo8p'hetic eff1ciaac.r 

con_equent to the applJ.oaUoQ of • Nana.- or 2,4-1) eaanot 

el .. be .nalecl out. 
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4. II,.OS 29 ,&PuI,; 1M gMlitt of tn'" 
Th. t1me talceft lor ripea1ng of fruit. w •• 

signifioantly ha.teae4 br the 2.4-0 tr ..... 9t •• t all 

concentrations crable 11). affect of oth.r 'r,.".nt8 va. 

not aionificant. 1b. r •• 14wal .ffect of 2.4-0 i. thu 

evident. Early ripening due to th. application of gnnh 

regulators •• specially 2.4-0 and HAA wa. reported ~ 

Blak. and St.v.nson (1956) •• vana (l'S'), De401pb and 

Ooto (1HO), ".kshll1naray.aa as. Al. (1911), Asia and 

Wahab (1970), V.n4rell (1910), Saha (1971) and SadaslvBm 

and Kuthu~amy (1972) 1n •• veral fruit •• 

The fruit qualitie •• tudied con.1at.d of TSB, ao1d1t,r 

total .ugua. reducing .uga ..... ft01U'edualng augars aDd 

sug~/.cld ratio. 

The .ffects of 2,4-D a' 20 ppm and 'Naft.a' at 

0.5 per oent and 1.00 per c.nt on T88 were significant, 

recordino an incr.ase of TaB (Tabl. 13, PiV.7). X~ ... ed 

Tsa in fruits due to growtb r .. ~.to ... appl1cation have been 

reported by Shanmugbav.lu .IS Jl,. (lHi), TOIli .Il ..... (1970), 

Srivastava a.l!. (1971), Veer. aDd Daa (1971), X..u .!l J1 
(1975), D .. ao4 MabapatX'a (1"6), S1n9h aDd S1ngb (1'76) _d 

Sinha .IS .11. (1977) • 

All the treatments althoUQh inereased the TlS/ac1d 

ratio. the effect was .1~A1'icaat only with 2.4-D at 15 and 

20 ppm and ·N.voCe.' at 1.00 pea' cent. IDCX' ••• ed TSS/aclci 
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.e.eral workers (Randhawa and Dl'lur:la, 1965, Bajwa and 
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Hiabra, 1969, Shanmughavelu.l1 ..... , 196., Mayuz'a .I1.1l •• 1913, 

Da. and Mabapatra, 1"61 Sinha 51 !l •• 1911, SDbazhagan, 1978). 

Inc:reas. in total sugu oontent due to 2,4-0 at 20 ppa 

was ,igniflcant whereas the ~.duclng sugars and nonreduolng 

sugars 1n fruits were not slgnificantly affected by any of 

the treatments (Table 14, F1g.a). ~e growth regulators w .. _ 

found to be more effec:rtlve 1ft increasing the total aDd 

reducing augar content of fruits compared to 'Navr •• ' 

treatments. This might be beG.... of the comparatively slower 

rate of biochemical conYerslon of solids, mainly starch, toto 

augars in the 'Navras' treatments, tbe concentration of auxin 

(2,4-D) in it being proportlOftally l •• ser. 

The acidity of fn1'. wa. a factor not lnfluenc:ed by any 

of the trGatment8 (Fig.1). ~e .esult. thus indloated that tbe 

growth regulators at higber concentrations appreciably improved 

the quillty of fruits by way of inu ••• e<1 1'S3, total sugar. and 

TSs/acid ratio. ReduCing and DOnreducing fraction of 8UgU8 

and acidity were not markedly 1nflueaeed by tn. treatments. 

The studies have shown tbe auttability of 2.4-D application at 

20 ppm over 'Navra.' (0.5 per ceat) ln the production of fruits 

of better quallty. 
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5. I"r&.nt gop,.. 1p 1.u •• 

1'h. iDca-••• 1d l.af altroglD. pboaphorua Ud po' •• sl .. 

cont.nt notlced by tb. appllcation of the growth r.gulatora 

and 'Havra. Banana Special' (vi4. Tabl. lS, l'ig.9 and 10) 1_ 

of inter.st. Th. high •• t ~uach v.igbt va_ g.ntral17 

ob •• rve4 1ft tho.. tr.atment. 10 whiCh thl leaf nutrient 

content wa. ..x'-ua. 

Significantly po."i .. cocrelation wa. ob •• rve4 between 

pota.h content and bunch yield. Th. lncr.ased uptake of 

nutri.nts conaequ.n, .t application of 2_ 4-0 and 'Nawas' 

might have had a beneficial ,ffect on plant growth and OD 

dev.loping i:Nnch.a. 1'h. n.Ult. al" in cODfonalty with 

several pr.vioua trial. (Annadural, 19161 ADba.h.gan. 1978). 

Oft an over.ll analy.1. of! tbe r"'ll t s. 1. twa. found 

that the application of 2,4-0 at 20 ppa and 'M.vra.' ftt 

o .5 per cent a. two apc'ay' at 3 _nth. and 5 month. after 

planting and oa. buoch -.pray. at th. ca •• atlon of famal. 

pha.. of bunch development wa. benefici.l in t.rma of 

veg.tativ. growth and yl.1d. Th. abov. tr.a' .. ot. 1n~.ed 

the yi.ld. to tbe tune of II pel' a.a' aDd H per cent 

r8apectlv.ly. ...ed oa the beneflVcost r.tio, the above 

tr.atiaent. w.r. f01lD4 to ... equallF pn!ltabl. for 1DoI'ea.1Dg I, 

yield. in 'Pal.YaD1codaa' })aDana •• 
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SUllMMY 

The r.sul~s of tbe 1nv.sti9ations ooodu~ed in the 

Depaxtment of POlllology, College of norticulture to study the 

effect of growtb r89ula'o~s and commercially available 

formulations on growth and yield of the banana variety. 

'pa!ayankodan' are s\8l\Uised below. 

1. The growtb regulators and chemicals tried in the 

present stuaie. wer. 2,4-0 (5, 10. 15 and 20 ppM), NAA (20. 

30, 40 and SO p~ ana ·.ayra. Banana Special' (0.25, O.SO, 

0.75 and 1.00 per oent). 
t 't:-~ \ ,'. I.. 

Th •• e were applied at , etagea 

viz., foliar sprays at three .onths after plantin~, four 

months after planting and a bunch spray tmmediately after 

the complet~on of fomale phase. 

2. The vege~atlve charaa_era in term. of psuedost .. 

girth, number of functional leave., indiVidual leaf lenJth 

and total leaf are. were iDore .. ed by the app11c:ation of 

2.4-D at 10 to 20 ppa and by t"ayras' applic,ltion at 0.25 to 

0.5 per cent. In general, llAA treatments could not exert 

aarked influence on the vegetative growth of the plants. 

3. Plant cAuaGtera 110 height of psuedoat •• breadth 

of l •• ve. and SUCKer prod1lct:ioD ware ftot influenced bJ' the 

various t~.at .. nt •• 
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,. Appl1caticm of 2 ..... 1) at 20 PPII indUCted early 

shooting of plants ., about 12 days where.s at lower 

concentrations it 4i4 not affect ahooting. On the contrary, 

NAA at SO PPII significantly delayed the t1ae of sbooting c, '-.,' 
• ,tq avr as , treamente did not alter the time of flowering 

compared to control. 
i.._ .,',!: -I..l 

5. None of the trea~ent. Wta found to be effective 

in influencing the .. tur1,y of b\l.ftGhe., that is. the 

duration from flowering to .. ~~1ty. 

6. 2,.4 .. D at ccncentrationa from 10 to 20 ppm 

significantly hastened the total crop duration by 15 to 22 

days. NAA at 50 ppm significantly delayed the crop duration. 

In general,. • tot.vra. Banana .01&1' was not effect ive in 

influencing the crop duration. 

7. 2,.4-D at 20 ppm and 'Navras Banana Special' tit 

o.so and 0.75 per cent were ~ly effective in increasing 

the bunch weight. Tbe Dumber of hands and finJers per bunch, 

number of fingers per hand. weight of hand and 81.. and 

weight of individual fin;ers were increased by the above 

treataenta. 

8. All levels of 2 ..... D, NAA at 40 and 50 ppa and 

highest concentrations of 'Savr •• ' (1.00 per cent) induced 

early ripening of fruita. 
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9. .rrui t qualU:,. except 'lSS and total sugars were not 

marlcedly influenced by aD,. of the treatments. The 'l'SS of 

fruits 1ncreas.4 conaequant to the application of 2,4-D at 

20 ppm and tNavr.s' at 0.50 and 1.00 per cent. APplication 

of 2,4-D at 10 aneS 20 PPIl and NAA at 50 ppm vas fOWld to be 

effective in increaa.1ftg the total auvu content of fruits. 

10. ~e opt 1Iaum conoentration of • Navr.. Banana 

special' for obtaining MeXiaum bunch veight worked out to 

0.534 per cent. 

11. The characters nch as psuedostem girth, number 

of functional leaves, leaf length, total leaf area per plant, 

bunch length, number of hands and finQers per bunch, number 

of fingers per hand, veight of hand, .eight, length and ,1rth 
d 

of individual fingers aDd pulp and peel weight showed highly 
/ 

significant positive c~re1ation with bunch weight. 

12. The oomputed yield per hectare with the application 

of 'NaYras Banana Special' at O.S 98r cent was 29089.5 kg and 

with 2, ... 0 at 20 ppm 1t was 21821 leg. '!be result,ant net 

proflt per hectare worked out to Ra.21315.30 and Rs.206~4.fO 

per hectare respectlvely. The benefl.tcost rat10 worked out 

for 2.4-0 at 20 ppm and ' •• vra.' at 0.5 per cent did not 

differ betw .. n the treatments • 

.. rom the results/it cou14 be inferred that 2.4-D at 

20 ppm and • N.vr •• , at 0.50 per Gent "'el'e the best for better 

overall performance of plant. aDd for ,ettin; substantially 

higher yields in the banana vu. ·pu .. yanJc04an'. 
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Yang, P.S. and PIO, P.T. 1M2. stwU. •• on the .ffect of 

potash on banana. Pot.,b aI!, Sub. aZ(4).31-31. 

* 01' 19inala DOt ... a 
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APPDDlX - 1 

ADaly ••• of vu1ance for t. elfect of 2.4-D, 11M and -•• n.s 
Banana 8peGia1' Oft the Mloht of psWldoat_ .t vuloWi atage. 

of growth. 

source 

BloeD 
Treatments 
)tHor 

Meaa .... of aquue. 
Detr ... 

of Early Late 
free40ll V80"at 1v. vegetative 

,fii PM!- ..... 
115.141 *. 2 935.258 

12 26.1l8 295.810 
24 60.212 1".611 

•• Significant at 1 per cent level. 

APPSNDIX .. 2 

Shooting 

18.513 

1".'40 
116.163 

Analyses of var1ance for the effeet of 2.4-1.). liM and 'Nawa.' 
on girth of psuedostem at vat: 10118 stag •• of growth • 

source 

.... n SUIIl of square. 
Degl'ees 

of aul~ Late 
freedOlft 'f'.getatlve vegetative 

pbUe ph-

I 1.12e 55.290· 

12 3.263 14.474 

24 3.IOS 14.39' 

* significant at 5 per cent level 
•• Slgn1ficaat a' 1 per cent le.e1 

Sboo't1n9 

54.1.Z*· 

16.81,· 

6.231 



APPBlmIX .. , 

ADaly ... of vU'ianc. '01" the .ff.o~ of 2."0. lIAA and 'iiana.' 
on Dumbel" of functional 1 ..... at variou •• tag •• of growth. 

:Deg.C' ... 
Hean sua of aquar •• 

sou-c. of BU'ly Lat. freedom vegetative veoetot!ve ~1ng 
phaa. ph ••• 

810cks 2 0.379 0.174 '.507 
T .. eatmenta 12 0.205 0.338 3.065 ** 

.&-&"Or 24 0.216 0."5 0.800 

, r 

** Significant at 1 pe.. cent level 

APPENDIX ... 

Analys.. of val: iance for the effectt of 2.4-D# NAA and 'Havra.
on ~tal leaf ar •• at various stage. of growth. 

Deg.C'ee. Mean awn of square. 
sevee of Bull' Late freed.OIa veg_tati". vegetatl..,. Shooting ,..... .. pha.e 

Blocka a 0.2'''' 1.300 0.729 
'h'eabulnta 12 O.lal ** ** 1.860 6.953 
8.1'1"0" 24 0.1'7' 0.58'7 0.81'1 

** Significant at I per .ent level 



APPIlmIX - I 

ADal,se. of yulallce for the effaen of 2,4-0, liM and .aftas .a 
l •• ! length, l.af bre.4th aad leagth of petiole. 

SoUeM 

-
810aJca 

t'reatment. 
£l'l'Or 

Mean sua of aq~e. 
Degrees 

of Leaf Leaf 
frMdoa lenv'h Dreadth 

2 65.025** 35.1l1 * 

12 30.300 • 8.2S7 
24 10.562 1.051 

• 8Lvnlf10aat a' 5 per oent level 
•• Significant at 1 per oent leyel 

APPENDIX - , 

Pa'lo1e 
leragth 

* 18.130 
2.Me 
5.352 

Analy ... of variance for tbe effeot of 2, .. 0, HAA and _aYr.s on 
number of clays from plant1ng to shootlng, shoot1Re) to harv •• t and 
planting to harYe.-. 

Block.s 
t'reatment. 

."#01' 

Me.. ... of square. 

Pl"'lng Shootlng Planting 

2 

12 
24 

'0 sboot1n9 

3.JO' 
130 __ 1S' ** 

31 ... ' 

to to 
harve.t ha.." •• t 

39.812 34.420 
48.035 341.'65 
31.912 63.629 

** Signlf1aa.t at 1 per cent la.el 

** 



APPBNDIX - 1 

Analyst- of variance for tb •• ffect of 2.4-D. NAA 

and Navr •• on production of suckec •• 

Souc. 

Bloaka 

Deg ..... 
of 

• .. eed_ 

2 

11 

24 

0.112 

0.521 

0.506 



APPEllDIX - • 

Aftaly ... of variance for the effect of 2 .... D. NAA and 'Savras' on bunch and band 

characters. 

SOurce 

Bloaa 2 

12 

24 

Maul 
.eight of 
lNDch 

0.465 .... 
12.994 

1.322 

19.871 

to.1SS·" 

Mean HeaD Mean 
Dumber maabar weight 
of banda of fingers of haDCl 
per b\'Incb per lMlnch 

0.156 

** 2.'.0 

0.328 

101.800 0.0007 0.148 

.... *.. ..* 381.436 0.0989 2.379 

92.216 0.0161 0.414 

.. * Significant at 1 per cent level 



APP&MDIX - ., 

ADaly ... of variance for the effect of 2.4-D. NAA and • Navras' on finger characters 

alooD 

Degree. 
of 

fzoeedom 

1.163 

-* 2.1ll 

0.634 

Mean sum of square. 

Mean 
girth of 
finger 

0.612 

1.425** 

0.122 

4.211 

141.091** 

38.9'5 

* Significant a1: 5 per cent level 

** Significant at 1 per cent lavel 

Percentag. 
dry w.ight 

1S.250 

31.J76 
*/. 

12."2 



APPPDIX - 10 

Analysis of variane. for th. effect of 2, "D, NM 

and _avra. Oft number of 4ay8 to full rip.n •••• 

Sourc. 

Blocks 

Treatment. 

Error 

2 

12 

Z4 

Mean sum 
of 

.qU&X' •• 

0.3165 

1_'911** 

** 8igaiflGaftt a' 1~ l.vel 



APPElfl)lX - 11 

Analy ... of Ysr1anoe for the effect of 2,4-D, MAA and ' • ..ras' Oft fruit c:baractera 

SOurce 
Degrees 

of 
freedom MeeD fruit 

"eight: 

7.353 

** l.a.S92 

.5.853 

Mean sum of squares 

Mean pulp 
"eight 

2.371 

* 108.219 

38.98" 

1.404 

5.949*· 

* Slo.1f1~ at: 5 per cent level 
•• S1gnlflcaDt .. 1 per cent leval 

Pulp/peel 
ratJ.o 

0.0779 

0.4943 

0.3259 



APPENDIX - 12 

Analy ... of .. uidee for the dfeet of 2*4-D, NAA aDd 'Navr.s' on fruit quality 

Degr... _____________________ "-__ aft ___ s_um ___ O_f_S_Q_U&r ___ G_S ______________________ __ 

of 
freedoat TSS AC1dU:y ftS/acid Total 

ratio sugars 
ae4uc1ng JJ1oa-
sugars reduc:1Ilg 

sugar/ 
acid 
&'a~1o 

2 

12 

24 

0.12" 0.0022 

4.924.** 0.0025 

1.6055 0.0015 

18.737 

71.087 

23 .... & 

0.1763 0.0708 ,. 
0.1633 0.58. 

0.l'71 0.8610 

* Significant at 5 per ceat level 

** Slgnif1c,3nt at 1 per cent 18Yel 

.\J9ar. 

0.0913 0.2875 

0.3.14 23.1910* 

0.3216 



APPD1D%X .. 13 

Analy ... of variance for 'he effect of 2.4-D. NAA 
and ttc."raa· on nutrient content in laav ••• 

Sou.rc:. 

8locu 

Treatments 

2 

12 

24 

0.0014 

0.1212** 

O.OOgo 

Mean sum. of square. 

Phoaphorus 

* 0.0008 

0.001.** 

0.0002 0.0054 

• Si9Di.icant at 5 par csnt leval 
** 81;D1f1cant at 1 per cent level 
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Th. yield of banana in Kerala remains very low 

inapi'. of the ado~ion of proper manuring and other 

aanagement praotio... lave.tigationa have indioated that 

the main barrier to the inc.-e •• ed production in banana 18 

the lack of sufficient le.f ar •• at the active ph ... of 

growth of the plants. 

The pr •• ent axpert.8nt was conducted with th. banana 

au! tiyar • Palayankodan' under apunly 1rr19ate4 conditions 

with a view to incr •••• the plant growth and ultimate yield 

by the ua. of growth regulator. and conmercially avaUsbl. 

formulation •• 

The growth regulatora via., 2-4-n and NAA and the 

ca.meroially aval1able fOrMulation namely 'Mavraa Banana 

Special' were triea at fo~ 41ff.rent concentrations .a 

giv.n below.-

-
-

'NaYra.- .. 

5, 10, 15 and 20 ppm 

20, 30, 40 and 50 ppa 

0.25, 0.50, 0.75 and 1.00 per oent 

Th. various chaaicala at dlff.r.nt concentrationa were 

applied aa two foliar sprays at three and four Dlonths after 

planting. A third spray vaa alao giv.n on the bunch •• 

t.mediately after the female pha •• of flower opening. 



On an overall analysis, 2,4-D at 20 PPID and 'Navru' 

at 0.50 per cent vere found to be more ef~ectiY. 1n p~t1ng 

tbe vegetative growtb of piants. 

witb respect to floveriDfll and duration of the crop, the 

growtb regUlator. alone bad significant eftects wben compared 

to the commercial preparation 'Navra.·. 'lbe effectlV81l." 

alae depended on tbe concentrations of the growtb regUlators. 

1'bU8 2,4-D at 20 PPIII induced early sbooting of plants by about 

12 days whereas NAA at 50 ppm caused substantial delay in 

shooting_ 

Tbe chemicals at tbelr various concentrations were not 

effective in influencing the DUDeh maturity, thus indicating 

tbat the applied cbealcal. cau.ed the earl in ••• or delay 

ob.erved, throU9h their influancedon the vegetative growtb 

only. Con.equent to the application of 2.4-0 at 20 ppa the 

crop duration was advanced by 22 days. Contrary to thia, NAA 

at 50 ppa delayed the duration of the crop. 

Tbe treatment. with 2,4-0 at 5 to 20 p~, NAA at .0 and 

50 ppa and 'Navr •• - at 1.00 per oent were found to advaace the 

r lpening of fruit •• · 

The best quality fruita in te.rma of TSS and tOi:al sugars 

were oDtalned by the application of 2,4-D at 20 p~. 

ArIlOng the concentrations of • .avra. Banana Special'. 

0.5 per cent gave the best result. with respect to the growth 



and yield of planta. Wbea th. concentration vaa iocreaaed 

further. there was a deer .... 1n the performance of tbe plant •• 

The optimum do •• of tNanu BaAana Special' was worked out to 

0.534 per cent. 

The corr.lationa worked out from the data collected 

revealed that the vegetative and bunch character. such .a 
girth of pauedo.t~ number of functional l •• vea. total leaf 

araa. length of bunch, number of band. and fing.r. per bunch. 

Dum).)er of f.lngeJ:8 par hand 1ID4 welgtd of hand, lengtb, girth 

and veight of flng.r8 amply contributed to th. overall y1eld 

In the form of bunch we1ght:. 

Th. yield incr •••• ob.erved 1n the pr ••• nt 8tudy due to 

the applIcation of 2.4-0 at 20 PPM va. by 88 per cant and th.' 

for 'Navras' at 0.5 par cent v •• by 96 per cent. Th. 

benefit/cost ratio worked out for th ••• treatments did no. 
differ and hence application of 2,"D (20 ppa) and ·M.vr •• 

Banana Special' (0.5 per oent) ve ... equtally goOd for incr ••• ug 
the yield. 

The present !nve.t1;a,1... were conducted unaer .,.r .. ly 

urlgatad conditions where, U .. 1gatloft vas given Just for tn • 

.. 1MeDeDce of the crop. J'vthee iDvenl •• tlollS with a-a1nfecl 

aDd irrigated ·Pala,.a.alIrodan t ba .... _y be of pan1c\l1u 

lntere.t. 


	image66408
	image66409
	image66410
	image66411
	image66412
	image66413
	image66414
	image66415
	image66416
	image66417
	image66418
	image66419
	image66420
	image66421
	image66422
	image66423
	image66424
	image66425
	image66426
	image66427
	image66428
	image66429
	image66430
	image66431
	image66432
	image66433
	image66434
	image66435
	image66436
	image66437
	image66438
	image66439
	image66440
	image66441
	image66442
	image66443
	image66444
	image66445
	image66446
	image66447
	image66448
	image66449
	image66450
	image66451
	image66452
	image66453
	image66454
	image66455
	image66456
	image66457
	image66458
	image66459
	image66460
	image66461
	image66462
	image66463
	image66464
	image66465
	image66466
	image66467
	image66468
	image66469
	image66470
	image66471
	image66472
	image66473
	image66474
	image66475
	image66476
	image66477
	image66478
	image66479
	image66480
	image66481
	image66482
	image66483
	image66484
	image66485
	image66486
	image66487
	image66488
	image66489
	image66490
	image66491
	image66492
	image66493
	image66494
	image66495
	image66496
	image66497
	image66498
	image66499
	image66500
	image66501
	image66502
	image66503
	image66504
	image66505
	image66506
	image66507
	image66508
	image66509
	image66510
	image66511
	image66512
	image66513
	image66514
	image66515
	image66516
	image66517
	image66518
	image66519
	image66520
	image66521
	image66522
	image66523
	image66524
	image66525
	image66526
	image66527
	image66528
	image66529
	image66530
	image66531
	image66532
	image66533
	image66534
	image66535
	image66536
	image66537
	image66538
	image66539
	image66540
	image66541
	image66542
	image66543
	image66544
	image66545
	image66546
	image66547
	image66548
	image66549
	image66550
	image66551
	image66552
	image66553
	image66554
	image66555
	image66556
	image66557
	image66558
	image66559
	image66560
	image66561
	image66562
	image66563
	image66564
	image66565
	image66566
	image66567



