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A B B T RAe T 

An eKperlment was carr led out to study the ' raspon.e of 

AfrIcan m~rlgold (Iagetes erecta L.) c v. Orange to seedling age, 

plantIng tlme and pInchIng' In medIum black 5011 of South Gujarat 

at the RegIonal FruIt Research StatIon, GUJ~rat AgrIcultural 

Unlverslty, Navsar} Campus, Nav.art during the summer season of 

the year 1993-94. 

Twenty four treatment combinatIons comprIsing of two 

seedling age VIZ., 51 (30 days .ftvr sowIng) and (40 day. 

after Bowing), three treatments of plantIng time VIZ., Tl (25th 

January), T2 (5th February) and T3 (15th February) ~nd four 

pinchIng trilatments V12: •• Po (no pinching ), PI (20 days after 

tran.planting), Pe (30 days .fter tran.plantlng ) and P3 (40 days 

after tran.plantlng) were compared uSIng splIt plot deSIgn with 

.88dllng agil and plantIng tIme as maIn plot treatments and 

pInchIng as sub-plot t .. eatment l·epIlc.ted thrIce. 



younger .eed llng. (30 days) t"avoured the growth of plant as 

(40 days). 

character. VIZ., number of days reqUired for appearance of flower 

bud and flower opening, Yield attributing characters VIZ., number 

-
and Yield of t"lowers p&r plant and Yield per plot were also 

§Ignlflcantly Influenced by different seedling age treatments. 

Ch.aracters VIZ., plant height, number of branches and plant 

spread before pinching and at flowering stage and all the flower 

ch.a racters VIZ., dl.ameter and thickness of flower, peduncle 

length and girth, fre'Eh and dry weight of flower and longevity of 

flow.r were not I nfluenced slgnlt·lcantly by different seedling 

.ge Number and yield of flowers ware registered 

maximum under younger seedlings (30 days) treatment. 

Among the three planting times, marigold planted on 

25th January t"ound superior With respect to plant height at 

flowering, stem diameter, numbe.- of nodes on main stem, numbEfr of 

days reqUired for appearance of flower bud and opening of flower, 

number al,d Yield of flowel-s per plant and yield of flowers per 

plot. 

All the characters VIZ., plant hlught, number of 

branches and plant spread at flowEfrlng, stem diameter, nUtillbEfl- of 

nodes on main stem, number of days t.aken for appearance of flower 

bud and flower opening. number and Yield of flowers per plant, 

t'lower diameter, t· I ower thickne5s, 

pedUncle girth and fresh and d.-y weight of flower were 

Slgnlfic.ntly influ.nced by different pinching treatl1lents. 



which reduced with the increased time 1n p1nchlng 

~lower. per plot were recorded by P3 (40 day& after tan.plantlng) 

treatment. 

Ba.ed on the results, ,t ,. 1ndicAted that 

potent1al productIon from summar AfrIcan marigold on medium black 

of South GUJ.rat can be secured by using 30 days old 

~eedllng. planted on e~th January and pInched at 40 days after 

transplAnt1ng. 
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I .. INTRODUCTIDN 
• 

African marigold nageto WrMljita L.I is one of the most 

popular and 

adaptability to different soils and climati c conditions. The 

plant i. more popular due to its attractive colour of the flower 

blooms which remains for a conSiderable long period, and due to 

the freshness of the cut flower which susta~ns for an appreciable 

period of time. All these favourable points make marigold one of 

the most important annual flowers In India for commercial 

cultivation as well as for garden display . 

In popularity a& a cut flower. marigold rank. next to 

Jasmine In India. In India, the total area of production under 

marigold cultivation I S 1994 hectares with a total production of 

11953 tonne .. ; whereas In GUJarat, the total area under 

cultivation of thiS crop is 120 hectares with a total product ion 

of 960 tonne. during the year 1989 <Kolavalli ~ ~.,1989 and 

Swarup, 1989). 

Marigold 1s mainly grown either for cut flowers or for 

loose flowers. Flowers are mostly used for making garlands. It 

IS grown throughout the year and is extensivel y used in religious 

and social functions in India. 

There are many varieties of marigold in our country, 

but in South 6ujarat, the most widely cultivated varieties are 

Leaan and Orange, which belong to annuals haVing high thickness 

of flowers and attractive flower colours. 

The marIgold 

flowers depend. upon many factors like climate, soil fertl.llty, 

• 
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. ) cv. Orang. to ••• dllnc;l ag_, planting time and pinching" .t 
• 

Nilv •• rl with tho following 

1. To standardi •• the ••• dling age of Afrlcan marigold ev • 

2. To find out the sUltable plilnting 
.s~~\".U' 

tlme for ~ Af,.ic." 

marlgold ev. Orilnge 1n South GUJilrilt condit10n. 

3. To determine the tlme of pinching for AfriCAn marigold ev. 

• 
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xx. REVXEW OF LXTERATURE 
• 

(!*get,s erecta L.) is a popular commerCIal 

flower crop grown mainly for its cut flower s which are uged for 

gilrlands and t"or decoratIve purposes. Looking to Ihi -
Importance more systematic research should be done in India and 

abroad. Th. limIted work done on seasonal flower and vegetab Ie 

crops has been cited In additIon to marigold. 

The available literature has been chronologlCillly 

reviewed as under. 

[n'fluenee of ••• dlinQ Ag. on grC*th, yield and .,lolo.r 

character. 

The age of 5eedllng~ at the time of transplantlg IS 

more important because it eKerts profound influence on vegetati ve 

flowering tIme, YIeld and quality of flowers. No 

information has been reported regarding the effect of seedling 

on growth, flowerIng time, YIeld and quality of marigold 

flower and other seasonal flowering crops, so, the work done on 

vegetable crops has been cited. 

In'fluene. of seedling age on grC*th 

Singh and Singh (1974) conducted an e xperiment at the 

G. B. Pant UniverSity of Agriculture and 

TeChnology I Pant nagar during 1964-65 to determine the SUitable 

time and tha age of seedlIngs for transplanting of Pus. 

onion. Transplanting of 5 weaks old seedlings showed better 

as compal-ad to 6 ilnd 7 wevk1i old seedlings. 



Lim i1.nd Wong (1 975) reported that 3-4 weak . old 
• 

Normliln ( 1977 ) 

noted thAt better plant growth WilS obtAIned from £apa~cum plants 

( 1981) 

vegetatIve growth •• campilred to ~. 6 end 7 weeks old chill i 

(1983) conducted iln e xperIment to study the 

effect of .9& of tr.n~plant. on the growth and YIeld of tomato. 

The seedlIngs were transplanted 3, 4, 5 and 6 weeks after sowing 

In the nursery. F)-am the InvestIgatIon, he reported that younger 

se.dling~ grew f •• ter than old ones. 

Mangal !tl.. el.., ( 1987) reported that the ear 1 ier 

plantIng 1. e. ~ week~ old seedllngs attalned more vegetatI ve 

growth and development of plant than later plantIng I.e. 7 wee ks 

old seedlIngs In cabbage. 

2.1.1.1 

Slngl"l and Singh ( 1974) reported th.t the onIon 

weeks showed 

Increase In plant height non-5lgnificantl y a& compared to 6 and 7 

Maurya and SIngh (1986) found that seedlings o~ chilli 

transplanted at e~ day& grew sionificantly taller ( 58.25 cm) a. 

compared to other treatments whll., 

remaIned dwarf (44.20 cm). 

4 0 day. old ... dl in95 

VOIchhanl and Patel (1989) did not find any eff.ct 

age of ••• dllng. on eIther plOlnt heIght or number of leOlve. per 

5 



plant 1n o~ion. 

2.1.t.e ttnber at branch .. par plant 

Ad81~n~ (1983) raper tad th~t the younger transplant& 

(;3 w.eks old) produced more number of branches than 

Maurya and- Singh (198&) observed more number of 

branches per plant In case of 25 days old seedlings over 30, 3~ 

and 4u days old seedlings In Chilli. 

2.1.1.3 Plant ~r •• d 

~ulthu15 (1983) reported that the maximum plant spread 

was not Significantly affected In 8 weeks old seedlings than in 

those of 10, 12 and 14 weeks old seedlings In eggplant. 

2.1.1 . 4 FIOlLsrir'19 ti_ 

Lim and Wong (1975) observed that chilli seedl ings 

transplanted at 3-4 weeks after seeding were flowered and fruited 

than tho.e transplanted at 5, 6 and 7 weeks after 

seeding. Similar results were reported by Norman (1977) in hot-

pepper where1n ~lowering was dal_yed by transpl_nting o~ old 

seedlings. Slngh _nd Sharma (1981) also ob!iiierved that 3-4 weeks 

old ~eedling5 of chilli produced flower earl1er than those 

transpl_nted at 5, 6 _nd 7 weeks age. 

Adelana (1983) noted that the flowering 1n the younger 

trantipl_nts of tomato wa!iii earliel- than older tran!iiiplants. 

2.1.e 

Varma ~., (1972) report.d that the highest bulb 

tr~nsplanting of 4 weaks old seedling!iii. The bulb yield increased 

I) 



Incr~ .. s. In the ~g. of 5eedllngs at transplanting uptc 7 

weak. old ••• dIlngs and then it reduced gradually_ S imilar 

results were alec reported by Singh and Singh (1974) 1n onlon. 

Lim and Wong (1975) reported that the chilli seed 11 ngs 

transplanted 3-4 weeks after seeding produced higher Yield than 

Singh and Sharm. 

( 1981) al.o observed that 3-4 weeks old seedlings produced higher 

yi eld than S, 6 and 7 weeks old seedllnds in chlili. 

Adelana (1983) stated that the frUit Yleld of tomato 

was the highest In the 3 to 4 weeks old transplants as compared 

to 6 weeks old transplants. LikeWise, Cooper and Morelock ( 1983) 

also noted that the highest total Yield of tomato was produced b y 

5 weeks old transplants than those transplanted at 7, 9 

weeks age. Similar results werR observed b y Hc Craw and 

(1986) In pepper. 

or 11 

Gre1g 

Maurya and Singh (1986) observed that the yields of 

chilli wera highest from plants> tram5planted at 25 days old 

sevdl in9s 

'iised I1ngs. 

old 

Mangal et li., (1987) reported that 5 to 6 weeks old 

cabbage seedlings produced significantly higher yield than 7 

week. old seRdlings. Sim1lar results were also observed b y 

Vachhan1 and Patel (1988; In onion. 

Islam 'he 

of cabbage was obtained with 28 days old 

seedling. and lowest was obtained With ~~ days old seedlings. 

i!.1.3 In'f"luence 01' •• edu'l"IQ ag. on 1'1oiJer characters 

n a!.. •• 

7 



cabbage w~. .ignlfi~~ntly improved when ~ w •• k~ old ~.adling. 

§howlng the minimum length of cor. were planted •• compared to 6 

and 7 we. ks old ••• dllng • • 

From the above re View., it can be recapitulated that 

With dl~f.r.nt age of seedlings, the growth, Yield and quality 

variea under BOlCh c-rop. USing the younger svedlings, plant 

growth, yield and qualit y can be improved In c ompari son to ol der 

g@edling •• 

2.2 Influence of planting ti .. on graMth, yield attributing 

characters, yield and fl011.r characters 

The growth and Yi eld are the prcduct~ of interaction 

between genotype and environment. Con.iderable variation in 

growth and Yield of marigold flower has been reported under 

varied agro-climatic conditions. However. no spec1fi~ information 

IS known regarding the optimum plantIng time under South GUlarat 

condItions for which thiS e xp.riment wa5 conducted. The effe~t of 

t hiS factor on growth. Yield attributes. Yield and qualit y of 

flower. under dl5tlnct climatiC conditlOn$ are discussed 

hereunder for panoramIc v iew. 

2.2.1 Influ.nc. ~ planting tt .. on growth 

Kiyatkln ( 1975) conducted an e xperiment to study the 

effe~t of planting date on the growth and davelopll1ent of 

chrysanthemum. Rooted ~hr y5anthemum ~utting. were planted on 30t h 

of M.r~h. 20th of May, 2 nd of June and 8th o f July. From the 

l lWestigatlon, he observed that 

Vegetative growth but May planting resul ted in v igorous growth o f 

PLant&> • 

8 



~n experiment was conducted by Yadav and &ose (1988) to 

Iito1.ndal"dlSe the time 0" planting for cUltiv.ation of marigold. 

This CI-OP wa. transpl .. nted in m .. ln 'field in the 'first fortnight 

tho 

than later planting. 

2.2.1.1 

Kiyatkin (197~) observed that out of four planting 

d.tes viz., 30th of March, 20th of May, 2nd of JunR and 8th of 

July, the .arliest planting proved superior in increasing the 

plant height In chrysanthemum than those pl4lnted later. 

Mukhopadhyay and Bank .. , (1981) observed that the height 

of tuberose pl.nt comparatively increased during the planting 

dates of January than in other months. 

The tl-ials wel"e conducted by Salni at tl., (1988) to 

study the effect of planting time on gl.diolus flowering and 

cor mel production at Departm@nt of Horticulture, Haryarw. 

Agricultural University, Hissar during 1987-88. Gladiolus ""a. 

pl~nt~d on four different dates viz., 2~th of October, 10th of 

Nov@mbar, 2~th of November and 10th of Decemb@r. They obs@rVltd 

th.t gladiolus planted on 10th of Nove~bRr produced the talle~t 

the 10th of December. 

Dod ~ ~., (1989) reported that the highest plant 

height ""as obtaIned In gladiolus planted on the earliest date (3 

rd September) than lat. date. (18th September and 3rd October). 

S1n9h (1990) noted that the seedlings transplanted on 

15th of February recorded highest plant height (129.98 em) In 

9 



moilrlQold t;,han th051! pl .. nted on l;5th 01 March and on 

Apr ll. 

l~th 01 

2.2.1.2 tl.-be ... 01" br.nch .. 

Vadav iIInd Bose (1988) reported that the •• edlings 

1n J.nuary recorded the highast number 01 br .. nches 

per marigold plant th.n those transplanted in February, Marc h and 

April. 

(1991) ob.erved the 

maKimum number 01 branches per plant were found in 15th of March 

pI_nting compared to planting in other months 1n Afric_n moilrigold 

cv. Sir-acola. 

e.2.1.3 

Singh (1990) found that the seedlings transplanted on 

15th February recorded the ma x imum plant spread <59.47 K 60.64 

em) 1n marigold compared to those planted on the later dates of 

planting_ 

2.12:.1.4 FhPlerina ti_ 

Arora and Sandhu ( 1987 ) reported the 

Planting <3rd September ) took signific.ntly lesser days fer 

flowering .5 cemp.red 

g l.diolus. 

to late planting ( 1st November) in 

Dod !!It.. • .l .• ( 1989) st.tl!d that the least number of d.ys 

reqUired to flower emergence in gl.diolus planted on the earliest 

date cemp.red to those pl.nted on l.te date. 

Gowda 

to reach ~O per cent flowering (S2 days) When planted in M.rch, 

and the short.st time In the 3uly planting of china aster. 

10 



e.e.e 

2.2.e.l 

IJ1fl~nc. Df plAntin; tt_ on yield 

chAr.c'ers .nd yield 

Kiy~tkln \1975) found th~t the m.ill,umum number of 

flower& per pl.nt W~. observed 1n MAY planting th.n In June .. nd 

July planting of chry •• nthemum. 

P.tll ~~ AL., ( 1987 ) observed th .. t the tr.nspl.ntlng o~ 

a5t.r 1n October and November gave the highest number of ~lowers 

per pJ.iIlnt than later transplanting. 

5alni at Lt., (1988) reported that the number of &pike. 

per plant decre ••• d with the delayed planting. Gl.diolus planted 

on 25th of October produced ma~lmum number of spikes (1.67) per 

plant . . Simil •• results were also reported by V.dav .nd 8o~e 

(1988) 1n &ummer •• ason marlgold by eArly planting. 

Singh <199u) found that the seedllng. transplanted on 

15th of Febru~ry recorded tne hlgne5t number of flowers (57.22) 

per pl~nt 1n marigold tnan tnose planted on 15th March ~nd 

Apn 1. 

2.2.2.2 Flo .. er yleld 

15th 

Gowda and Jay~ntnl ( 1986 ) ob.erved that the September 

sown plantJrecorded the nighe.t ~lawer Yield (15.35 l/na) closely 

followed by November sown plant (12.32 t/ha) in marIgold. 

Vadav and ~o.e (1988) reported that the mawimum flower 

Yl_ld wa. obtained from January planting in marigold than those 

Planted In February, March and April. 

SinQh ( 1990) .t~t.d that the marigold seedling5 

tne highest flower 

11 



Yield (0.5Jl k;. per plot compAred to those planted on 15th of 

Hilrc:1"I and on l~th of April. 

2.2.3 

~ .• (1985) showed that time of planting of 

chry.anthemun from July to September affected the qualit y of 

flowers to a Qreat extent With re~pect to stem length, size of 

b looms and their marketable weight. They found tha t tiuch 

characters were not slgnltlcantl y decreased With e very delay in 

planting from July onwards. b ame trend was also observed b y Gowda 

i 1990 ) In aster. 

The reviews regarding the Influence of planting time 

to different flowering plants showed Its Significant role on 

growth. Yield attributing characterE and yield. The effect of 

time of planting was varying depending upon the agro-cllmatlc 

conditions and the var1ety of seasonal flower. In -Qeneral. the 

growth of summer flowerIng annuals wag found the best by planting 

It In the month of January. 

2.3 Influence of pinching on growth. yield Attributing 

In tall cultIvars of Tagetes erect. L •• development of 

a X11lary branc~e. and flower productIon are InflUenced by the 

presence of aplcil.l domInance. However. It-

shoot are removed earlIer, large number of 

the apIcal aplcies of 
c041J 

aXIllary Shoots! a r Ise 

WhICh bear more number of unIform flowers. AvaIlable relev ant 

on the Influence of pInchIng on growth, y i.eld 

attrlbutInQ characters, YIeld and flower qualIty 1S Jae~e~teJ a5 

UndlRr. 
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2.3.1 

2.3.1.1 

In~lu.nc. o~ plnchinQ on growth 
• 

.nd Arora report.d that plnchlng 

pinching_ at 30 and 40 OAT and no pinching In A~ric.n marigold 

ev. Giant Double Orange. 

( 1987) pinching 

reduced plant h.lght. This e1"~.ct was mo!lt marked when pinching 

co.par.d to 34 and 51 DAS. 

2.3.1 .. 2 Plant ~r..d 

plant w •• tncrea_ed by pinch!n; at 40 OAT a. co_par.d to pinching 

at ~O and 60 OAT In marigold. 

OAT recorded th. ma~lmu. plant .pr.ad In marigold as compared to 

P l nchln; at 30 OAT. 

e.S.l .. 3 

Singh and Arora (1980) observ.d th.t pinching .t 40 OAT 

Incr •••• d the numb.r o~ br.nch •• In .. rlgo1d where •• , Plnchlng at 

13 
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20 OAT 
• 

Arora and 

(19Bb) in the 

Jay.-nthl 

2.3.1.4 

Bunt ( 1980, reported th.at the plncl"l1nQ tr.atment. 

1 ncre.ulie 

In the •• verlty of pInchIng In carnatlon. the control 

later. 

Slmll.r r •• ults were also observed by Si.ngh and Arora ( 1980 ) In 

marIgold, Grc.kev and Angelov (1981). Chlilida (1983) and Patel 

a.nd Arora (1983) In carnatton. 

Arora and Khanna (1986) observed that all the pinchIng 

treatments delayed 110wel"l"g by 10-20 days .s compared to control 

In marIgold cv. GIant Doubl. Orange. Sl~llar result. have also 

been ob •• rved by Khanna n u .. (1986) In carnatlon that pInchIng 

delayed flowerIng and as the •• verlty of pInchIng Increased, 

there flowerlnc;_ 

2.3.e 

.. nd yield 

2.3.2.1 

SIngh and Arora 

flower. per plant wa. mar. In plant. pinched .t 40 DAT th<iln ;50 

~nd bu DAT 1n AfriC<iln m<ilrlgold cv. Gl<ilnt Double Or.nge. 



.nd (1983) pinching 

the number of flower. per plant .n 

Silllll~r 

~ •• ult. were reported by Chillida (19831 In carnation. 

RaJ ••• karan ~~ ~L" (19831 found that pInching done at 

4~ OAT produced the hlghe.t number of flower. per plant 

control 1 n gomphrena. 

Khanna ~~ ~., (198b1 In carnation that the flower production per 

plant was lncr •••• d with lncre ••• In pinching time. 

Bhatl and Chitkara (1987) observed that the ~.x imum 

number of flowers wa. produced by pinching at 30 OAT than those 

pinched at J~ OAT In marigold CY. African Glant Orange, African 

Giant VelloN and French Dwarf ~ed. 

(1987) reported the highest 

number of flowers (~~.lO) per plant was obtained from plant. 

plnch.d .t 27 GAS •• compar.d to plnchlng at 20 OAS In bals.m. 

V ••• ln .nd Pappiah (1990) obtained the ma Klmum number 

of flow.r. in chry.anthemum when the pinching was done at hO OAT 

than pinching w •• done at 30 OAT. 

e.3.1!.4 Yi.,d 0" 1'"lClll.rs 

81ng (1960) report_d that t -Iower Yl.ld was 

Incr •••• In th. tim. of pinching In carnation. 

In pinched plant. wa. mar. In g.n.ral. 

Similar r •• ult. were ob.erved by Hillard and Hanan 

CArnatIon. 

n,. 'flower 

ond In .,-.... 

(19761 .n 



oil OAT 1n ma"'l~old. L1kewl ••• A ... o ... a and k.h .. nn. ( 198!b1 olso 

~Ignlflc.ntly 

m.,IQoId. 

In comp .. rlson to plnch1ng at 20 and 30 OAT ,n 
• 

In m ..... lgold. Bhatl ( 19871 'found th.t 

flow.... Yield per pl.nt w ... ma Mlmum when pinching w.s don •• t 30 

OAT comp .... ed to pinching at 1~ OAT. 

Th. hlghe.t flower Yield wa. obt.lned from the pl.nt. 

pinched at 7 w_k ... fte ... t,.n.plantlnq comp.red to pinching wa5 

done .It ~,!b and B waaks afte ... t ... ansplantlng 

(Gowda and J.yanthl, 19881. 

V ••• ln .nd Papplah (19901 reco ... ded the ~M 1mum flower 

e.3.3 

e.3.3.1 

In'fluenc. of" pinching on 1'loll.r ch.r.ct.,.... 

marigold was decre •• ed with ~e(~~ 1n pinch1ng time. l"h nllnUin 

f lowe, size was ob •• rved In plants pinched at 40 DAT than othe ... 

Pinching. 

a.3.3.e Fhl ' .r quaUty 

Arora and Khanna (19861 .t.t.d that the flower qu.lity 

of African m.rlgold flowers w •• not ~ch .It ..... d under diff .... ent 

PInChing treat~nt.. Simll .. r r •• ult. have al.c b.en ""epo):~ in 

m~rlgold by Singh .nd Aro ... a (19801. 
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~nd qu.lity o~ ~low.r. In •••• on.l ~lower1n9 crop •• In gen.r~l. 

the pinch.d plant •• how .tgni~lc.nt increa •• 1n ~lower production 

.nd 1t also d.lay flower1ng ov.r non-pinched plant •• 

-
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~II_ MATERIALS AND METHODS 

3.1 EMp.rt .. n~.l .tt. 
• 

The present out 

December, 1993 to Aprtl, 199~ In block - D, plot number 

Unlver'lty, N~v.~rl Campus, Navsarl to study the re.pon.e of 

African m~rlgold (lageUl.!.. !,rec;t.t,. L.) cv. Orang. to .eedllng age, 

• 

3.2 Soil ch.r.~~arl.~lc. 

The sOlIS of Navsarl Campus ore: known a. bl~~k '011, 

which Q1'e. very deep, rich In Orl;Janlc ~tter and potash, haVing 

good water holding capacity with fairly good dralnage and 0. 1'(. 

rea.onably &ultable for marigold cultlvatl0n. 

phYSico-chemical propertllt. of .011s were 

determlned for the block-D, plot-5. The 9011 .ample. from tho 

surface ~-30 cm strata were drawn from the e xperimental area 

before tran'plantlng. Later, a compo.ite sample was prepared and 

then anaty.ed for phY.lco-chemlcal propertle •• 

obtained are presel,tad In Table 1. 

eXperimental plot was clayey In texture and .11ghtly alkaline In 

10 \t'nJ 
reaction. The .011 ",a.,(gOOd for cultivation of marigold crop 

Which requlre. a rich. ",ell manured and mOI.t '011. 
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plots 

-----------------------------------------------------------------
Sr. 
No. Partlcu14l.rs 

Value 'for 
0-30 em depth 

Method 
employed 

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

• 
Sand (Yo) 12.8 International 

2. 5i 1 t on 21.3 pipette 

3 . Clay 00 65.9 Method (piper, 1950) 

Texture cla~s clayey 

1. Total nitrogen eN) (Xl 0.048 

Method (Jackson, 1967) 

2. Available nitrogen 155.00 Alkaline permanganate 

(kg/hal Method (Jac kson, 1967) 

41.62 015en U a..l •• (1954) 

(kg/hal 

4. Available potash 363.00 Flame PhotometrIc 

<kg/hal Method (Jack~on.1967) 

5. Soil pH (112.5 soil 7.3 Backman's pH meter 

(Jackson, 1967) 

6. EC (m mhos / em at 2S'CI 0.24 Sclubrldga Method 

(Jackson, 19671 

-----------------------------------------------------------------
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3.3 
• 

University, 

• 
North latItud@, 72'-~<t East longl tude and WI th an 

a ltitude of about Iv metre abovR the mean •• a level. It i. about 

3.3.1 Cli .. t. (in General) 

The ~11mate of this region 1S typicall y tropical and 

mon500nlC, characterized b y ~.lrly hot summer, moderately cold 

winter and more humid and warm monsoon. In general, monsoon sets 

on the la.t week of Mayor on the first week of June and 

upto the second t 'ortnlght of September. The total precipitati on 

received during the monsoon of 1993 was 1577.7 mm distributed 

over 48 rainy days. 

The winter season tiet. usuall y b y the end of" October. 

The temperature falls down from the beginning of November. 

December and January are the coldest months of' the yeilr. The 

minimum and ma x imum temperatures ranged between 10 , 3· C to 24 .1 • 

C .ilnd 26.9· c to 37.9' C. respectivel y during tne course of 

l nvestlgatlon. The summer sea50n ccmm~nce~ during the middle of 

Febru~ry and ends by first week of ~une. Th~ temperature starts 

Aprl! and May are the hottest months of summer. 

3.3.e 

course Investlqatlon recorded ., 'n" .,.teoro!oglca! 

N.M. Col leg_ of Agriculture. 



3.4 Plant .. tert .. l 

The A~rlcan mArlgold cv. Orange lola. used In the present 

• 

The Afrlcan marigold var. Orange po ••••• the follOWing 

c:har-ac tr 1St lea. 

I. <30 to 90 em). 

2. Plant. have a large size leav •• and more number of branches. 

3 . Plant. have large globular double flower. (~ to 7 C~ ) . 

~. The flower head IS orange coloured with tully double blooms . 

~. Flower has a mild t "r,agrance and good keeping qUOlllty. 

3.~ Expert .. nt .. l deta.l. 

The detalls of the e xperiment are glven .s under. 

3.:5.1 

Resea rch 

3.:5.2 

Block- ' D', 

Station, 

plct-:5 at 

D •• tvn ~ the experi .. "t 

'he Hortlcultural 

Navsar1 

The experIment 101 •• laid out In .. spIlt plot design With 

three repllcatlons. 

3.:5.3 Tr .. t .. nt. 

d.tAlled below I 

(A) Main plot tre.t .. nt. I (S x T) 

ta) Ag. of ••• dllng •• t tr.neplantlng I Two 

51 - 30 day •• ~t.r .owlng (OA5) 

21 



52 - 40 d.y. After .owlng (DAs) 

( b) Ti •• o~ plAntlng • Three • 

T, • 2~th J.nuilry, 1994 

T2 • 5th F.bru.ry, 1994 

T3 - 15th Febru.ry, 1994 

( 8) Sub-plot treatment. t 

Pinching , Four 

Po • No plnching 

P, • 20 d.ys after tr.nliplantlng (OAT> 

P2 = 30 dAY· after trilnspl.ntlng (OAT> 

P3· 40 d.y. .ftEr tr.nliplanting <DAT> 

Thus, the experiment had twenty 

c:omblniltions. 

3.~.4 

3.S.b 

3.5.7 

(a) Gro .... I 2.30 m k 1.B5 m 

(b) Net I 1.80 m k 1.35 m 

Three 

72 

12.20 m k 42.80 m 

_ 522.16 m2 

Planting distanc. 

(ill Spacinv I 45 cm k 45 em 

(b) Total plant. per plot I 20 

22 
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~lnchi."9 

Pinching D~ pl~nt. w~s done by removing the termlnal 

buds alongwlth 2-5 em growing ~tam by hand at four times, (i) no 

plnchlng, (11) at 20 days after transplanting (OAT), (Ill) at 30 

d.Y. after transplanting lOAT) and ( I V) at 40 day5 afte,... 

trangplantlng \DAf). • 

3.0 Cultural op.r.tio~ 

The details of cultural operations are given here 

under. 

3.6.1 Land pr~.r.tiDn 

The experlmental area Has cr085 ploughed With the help 

of tractor drawn Implements followed by discing to break the 

clods, Jeveillng and planking. 

3.b.e tt.nure. and Fertilizer. 

Farm yard manure was applied at the rat. of eo t / ha to 

all the plots uniformly and was Incorporated Into the goil at the 

time of land preparation, wh1le fertilizer was appl1ed at the 

rat e of 120-00-00 NPK kg/h •• 

Phosphorus and potash were applled as a basal dose 

un1formly to all the plot$ at the rate of bO kg/h •• 

Nitrogen was applied 1n two split doses, half of N as a 

basa 1 and the remaining half was applied one month after 

transplantlng the crop. Immediately after fertilizer application, 

Irrigation was given to the crop. Nitrogen, phosphorus and potash 

~r& applied In the form of ureA, Single super phosphate and 

murate of potash, respectlvely. 

3.6.3 Rat.inQ of ••• dling_ and tran.planting 

As detailed In treatments, the aeeda wera 'liiiown on the 

23 



th of January, 1994, ~th of Februarv, 1994 and l~th of February , 

1994, day s old 

s eed 11 ng •• 

LikeWise, 'fbr Qettln; forty day . old seed! inga , tho 

1993, c5th December, 1993 and 6th January , 1994 and thR same ware 

t r ansplanted on 25th Januar y , 1994, 5th February . 1994 and 15th 

latar, the interval was e xtended to sevan to eight day s dependi n g 

upon the .oil moisture condition. 

Weeding and hoeing were done at 15 days Interval to 

'from weeds. 

protectlon maasure. were adopted. No serious pests and diseases 

~ere observed on thiS crop durlng the crop period. 

Plnchlng oper ation was done •• and when needed 

according to the treatments. 

3.6.5 

Fully opened blooms were har v ested Without .tal ks In 

the morning hours and the weight of ~low.r5 W~5 recorded 

lmm&dlately. 

Tet.l {t6 plCKlng5 were c~rrled out at an Intarv~l of 

a~Y5. Thu5, • total harvesting period o~ 30 day s was reqUired to 
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3.7 Qb_rvatlone recorded 

rho tho course cf 

Five plants In each plot .... re randomly selected f"ro .. 

the net plot of each treatment and tagged for reductng the number 

of observations. • 

3.7.1 Plant heiGht 

Height of the plants (in centimetres) was recorded 

huee 1 • I! • (1) before pinching and (11) at flowering stage by 

meilsurln9 from the base 0'( stem at ground level to the growing 

tip of the plant. 

3.7.2 •• tpher of" branch .. 

The number of main branches, arlSlnQ from the ~ain ste~ 

were counted tWice I.e. (il before pinching and til) at flowerIng 

stage In tagged plants and the average value was recorded. 

3.7.3 Spr .. d of the plant 

The maximum spread of th. plant N-S~ E-W was recorded 

In Sq.m. at the middle pOl-ticn of the plant at two stages 1. e. 

(11 before p1n~hing and (11) at flowering §tage. 

3.7.4 

The main stem dl~meter was maa§ured in cent1.etres at 

flowarlng stage With the help o~ a vernier calliper. The portion 

betw.en flrst and second node, from the base of stam was measured 

for §tem diameter. 

3.7.:5 Nu.o.r of riGd •• on .. in .t_ 
Averag. number of nod •• on the ~aln .tem Ha. recorded 

.. t the t "lnal harvesting stage of the crop. 



I: ezher at dav- taken 'far 'f 10 11 ar bud appearance 

Th. nu~er of d~ys. 'fra~ tr~n.plantlnQ to 'flower bud 

1nltlatlon were counted to record thiS ob •• rvatlon. 

3.7.7 Nu.aer o'f day. taken for 'flouer opening 

The number 01 days were counted from the flower bud 

differentiation to the' complete opening of the 'flower. 

3.7.8 

pl~nt. were selected at r~ndom 

total 

'flower. per pl~nt were recorded. Finally. 

flower. per pl~nt wa~ calculated. 

3.7.9 Yield 0" .,IOllar. per plant 

From the five randomly selected plants, 

weight 

3.7.10 Yield of 'flouers per plot 

fr~ tho 

number of 

the fresh 

The Yield of flowers per plot (In kg) wa. recorded on 

the baSI. of t"resh wlught of harve~ted flowers frolll each 

3.8 FlCllezr character. 

Five m~rketabl. flowers, aJongwlth .talks from .ach 

@Kperlmental plot, were selected at random ~nd used for recording 

3.8.1 

MAKlmum breadth aero •• the flower wa. taken a. diameter 

01' the flo .... :- and WA'II me.sured In centl.etre. by USing a v e rnier 

C.ll 1per •• 
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3.8.e Thlck~. of" 'flo ... r 
• 

The mRA.uremant from the b~&e of the flower to the tip 

was taka" ail thickn ••• of flower .nd was mea1iured in centimetres 

by means of ~ vernler callipers. 

3.B.3 

The length of the stalk of 'flower was taken ae peduncle 

length and was measured 1n centimetre •• 

3.8.4 Peduncle girth 

The diameter of the lower most pOlnt, from the base o f 

the flower was taken as peduncle girth and was measured wlth a 

vernier caillpers. 

3.8.5 Fresh weight of 'flowers 

Five marketable flowers, taken from the fresh harvest 

were weighed and average was calculated for each treatment '" 
grams. 

3.8.6 

Five marketable flowers were taken for dry welght of 

flower. The dry weight was recorded after oven drying the fresh 

flowers at 60'C tlll constant weight. 

3.8.7 Longevity of flower5 

Flve fully opened flowers were ,elected and were kept 

as much on plant to determine the longevlty of flowers. The 

longevlty was exper.sed as number of days from complete opening 

of the flowers till to the flowe.-s were no lo.,ger flt to be sQ i J.. 

In the market. 

3 •• 

The data the characters studied were subJected 

to statl.tical analY51& through procedure appropriate to the 
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design at' '!.xperlment l . The treatment dlff'erenc::es were tested with 

· F' test. CritiCAl dlf1erencEs at 5 per cent level have also been tJOTKO 

w{,eY!. e.ve.'Y · the treatment effects were significant . 

• 
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• IV_ EXPERIMENTAL RESULTS 

' respons. of' 

Afnean marlgold (!.tgete .. er.,t. L.) cv. Or~n9. to seedllnQ age, 

plant1ng tIme and pInchIng ' wa. conducted durlng summer •••• on of 

1993-94 .t 

AgrIcu ltural UnlVltrslty, 

collected were analysed gt.tlst lcall y and the maIn effects and 

only Significant InteractIons are being pr •• ented In succeeding 

paragraphs. 

'.1 
".1.1 

6rawth attributes 

Plant he1ght 

The mean data on pl ant heIght recorded at two stage. 

1... before pinchIng and .t flowering st .. ;e .s influenced by 

5 •• dllnQ age, planting tlme and pInching are presented In Table 

2 . 

~.I.l.l. Plant ~ioht b.~or. pinchina 

The data presented In Table e revealed that the plant 

he1ght b.~orR plnchlng was not _lgnlf lcantl y ln~luenced by the 

5eed llng age. Llkewl se, the plant1ng time also did not 

the plant height slgnlflcantlY. 

lnfluenclil 

Data further revaa led that the plnchlng dId not reflect 

PI' P e and P 3 treatment_, re.pectlvely. 

Plant ~ight at f"lalLoring stag. 

11.3b cm 

In Tabla 1ndlcated that tho 



r.ble 2 I Effect of seedling Age, pl.nting time and pinching on 
• 

the plant height before pinching and at flowering 

-----------------------------------------------------------------
Tr •• tment. ------------------------------------

Before plnching At flowering 
-----------------------------------------------------------------

51 <:30 OAS) 

S2 (40 DAS> 

S .Em. !. 

C.O. at 5X 

c.v. X 
(8) Planting tt .. (T) 

T 1 (E5th .January> 

S.Em. !. 

C.D •• t 5% 

C.V. % 
(C) Ptnchtng (P) 

Po (No pinching) 

PI (20 OAT) 

PE (30 OAT) 

P 3 (40 OAT) 

S.Em. + 

C.D • • t 5% 

C.V. % 
(D) Jnt.ractton. 

s, r 
s,p 
hP 
SxTxP 

11. 16 

11.09 

0.11 

NS 

5.96 

11.07 

11 • 14 

11.15 

O. 14 

NS 

5.96 

10.90 

11.01 

11.21 

11.36 

0.31 

NS 

I1.BO 

NS 
NS 
NS 
NS 

72.90 

68.7i 

NS 

13.95 

75.60 

72.33 

64.48 

2 . 02 

6.35 

13.95 

76.15 

65.86 

68.54 

72.66 

1.69 

4 . 86 

10.15 

NS 
NS 
NS 
NS 

• 
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the plAnt 

(e~th 

• 
75.60 em at ~lO".rln9 .toilQt! which remained .tatl.tlcoil,11y at par 

LlkewIs", pinching alsc Int"l uenced tne ploilnt height .t 

of 76.15 em ""oilS recorded under p~ (no plnchlnQJ 

f"ollowed by 72.66 em recorded under F'3 (40 DAr) tre .. tment. Wh i 1 •• 

OAT) tr •• tment, 

effltct among dlfferant Iteedllng oilges, pl.ntlng times 

Pinching, With re.pect to plant helght recorded .t flowering 

_tag. were found to be non-Significant. 

it.Le 

The d .. ta regoilrdlng the number of broilnche. per ploilnt 

b.forlt pinching And .t t"10werln9 .tAge a • .af'fected by dl'fferent 

t'ezher of branch •• b."ore pinchil"lQ 

o.t. given 

branch •• before pinching "" ... not slgnlflc.ntly Influenced by the 
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TOibie :3 I El"1"ltc:t 01" ••• d11ncil _Q_, planting tim_ and pinching on 
• 

tho number 01" branches bel"ore pinching and .t 

-----------------------------------------------------------------
Tr.atments --------------------------------------

Bal"cre pinching At "flowering 
-----------------------------------------------------------------

51 <30 DAS) 

52 140 DAS) 

S .Em. + 

C.D • .t 511, 

C .V. Y-
(8) Pl.nting t ... (T) 

T 1 <25th January) 

Ta ( 15th February) 

S . Em. :!:. 

CD t · ·', • . a ... " 

c .v. X 
Ie) Pinching (P) 

Po (No plnching) 

PI (20 DATI 

P e (30 DATI 

P a <40 OAT> 

S.Em. !. 

C.D. at 511, 

c .\!. X 
ID) lnt.r.ction. 

SKT 
SKP 
hP 
SI<TxP 

7 . 65 

7.6~ 

0.10 

NS 

7 . 76 

7 . 70 

7 . 65 

7 .60 

0 .12 

NS 

7 . 76 

7.37 

7 .56 

7.75 

7.94 

0.19 

NS 

10.40 

NS 
NS 
NS 
NS 

26.26 

24 . 26 

0.88 

NS 

20 . 79 

26 . B2 

24.64 

24.31 

1.07 

NS 

20.79 

26.14 

20.33 

22.46 

32.10 

1.28 

3.68 

21.51 

NS 
NS 
NS 
NS 
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LlkeWI.e, 

number of" br~nchlts recorded were '7.70, 7.6~ and 7.60 under T., Te 

to 

PI' f'a And P3 tre~tm.nts, respectively. 

4.I.e.e 

pl~nt 

branch •• pltr plant by the seedllng age. However, the mean number 

of branch .. per plant was hlghest- under 51 (26.26). 

number of branches at flowering stage significantly. The average 

number of branches recorded under T 1 , T2 and T3 treatments were 

2b.82, 24.&4 and 24_31, respectively. 

The number of branches per plant slgnlflc,antly differed 

due to various pinching times. The result revealed that delayed 

Pinching increased the number of" branches per plant_ In fact, 

there w~s . 19n1 f lcant d 1 f"ferenclt i. n the number when the p I ant. 

were pinched after 40 OAT ~s comp,ared to no plnchlng_ 

Pinching at 20 or 30 OAT w",$ not effective _ 

4.1.3 Spr •• d of pl.nt 

Tho In1-1uence of dlf1"erent .eedllng ag •• , 

,n 
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T.i.ble 4 I Ef"'.ct 0'" •• edlinq age, planting time and plncnlng on 
• 

tn. .pr.ad of plant before pincning and at the 

f l owering stage of African marigold cv. Orange 
-----------------------------------------------------------------

Spread of plant (&q . m) 
Treatments --------------------------------------

Before pInching At flowering 
-----------------------------------------------------------------

S 1 e30 DAS) 

52 (40 DAS) 

S .Em. !. 

CD t ·.,. . . a ,",,, 

C.V . Y-
(8) Pl.nting time (T) 

T 1 (25tn January) 

T3 (15th February) 

S .Em. + -
C.D. at 5Y-

C.V . Y-
ee) Pinching (PI 

Po ( No pinchIng) 

PI (20 DATI 

P e (30 DATI 

P 3 (40 DATI 

S. Em. !. 

C.D. 4lt 5Y-

C.V . Y-
CD) Inter.ctio". 

SKT 
SKP 
hP 
SxTxP 

0.01 

0 . 01 

0.0001 

NS 

7.76 

0.01 

0.01 

0.01 

0 . 0002 

NS 

7 . 76 

0.008 

0.01 

0.01 

0.01 

0.0003 

NS 

13.43 

NS 
NS 
NS 
NS 

0 .30 

0.29 

0.006 

NS 

11.54 

0.30 

0 .29 

0 .29 

0.007 

NS 

11.54 

0 . 22 

0.35 

0 . 31 

0.28 

0.006 

NS 

9.30 

NS 
NS 
NS 
NS 
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hble 4. • 

4.1.3.1 

their dif'ference. wel-e non-.lgni.'flc~nt. 

-
4.1.3 .2 Bpr ... d of' pl .. nt .. t f'lall.ring 

The result. of' dlf''ferent seedling .. ges and pl~nti.ng 

times on the Iipre~d of plAnt.t 'flowering were "found non-

However. the result pert.lnlng to the .pre.d o'f plAnt 

In marlgald showed that their dl'f'ferences were slgnl"flcant to 

v.rlou. tlme& o'f pinchtng. The highest spread a'f plant (0 . 35 

sq. m) was faund with PI (20 OAT). Delayed pinching reduced the 

spread and the lowest spread of plant <0.22 sq.m) was found With 

Po (no plnchtng) treiltment. 

4.1. 1t 

Th@ lnf'luence of different seedling .ges, planting 

A perusAl of the dAta presented in T.ble revealed 

that the stem diameter was signifiCAntly In'fluenced by the 

seedlinQ ilQe, planting time and pinching. 

The data pel-talnlng to the stem diAmeter of the 

m.rlgold plant revealed that the .eedllng age slnglflcantly 

The diameter of' the p l ant was 

Slgn iflc .. ntly Ie •• with advilncement of Iieedllng Age from 30 to 40 

The .ilme trend w .. s .1.0 observed In c.... of' the 

Planting tIme. Twent y f'l'fth January w~. 'found to be the most 



• 

-----------------------------------------------------------------
Stem di.ilmeter 

( em) 
Number of' nodes 

on m.ln stem 
-----------------------------------------------------------------

51 (30 DAS) 

52 (40 DAS) 

S.Em. !. 

C.D. at 5~ 

C.V. % 
181 PlAnting ti .. (T) 

T 1 (25th Jilnuary) 

Te (5th February) 

S.Em. :!:. 

CoD. at 5% 

C.Y. % 
Ie) Pinching (P) 

Po (No pinching) 

PI (20 OAT> 

P e (30 OAT) 

P3 (40 OAT) 

S.Em. :!:. 

C.D . .;at 5% 

C.V. % 
(D) Int.raction. 

5xTxP 

-
0 .85 11.84 

0 .80 13.43 

0.01 0.2e 

0 . 04 0 .89 

8.:56 13.42 

0 .92 13.38 

0.84 13.29 

0.72 11.23 

0.01 0.3.5 

0.04 1.09 

8.56 13.42 

0.76 12.43 

0.80 12.48 

0.86 12.78 

0.90 12.85 

0.01 0.43 

0.04 NS 

7.78 14.30 

NS 

NS NS 

NS NS 

NS NS 
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optimum planting time for m~Hlmum .tem diameter (0.9c cm) and 

th.re~fter It 'IQnlflcantly rlitduc r~J. •• the plantlng wa. delay ed 

(from 0.92 cm to !l.72 cm). 

Likewl.e, the effect of pinching on stem dlameter wa. 

treatment which remained 

.t..h.tlcal1y at p~r With the P2 (30 OAT). The mlnlmum .tem 

dlilmeter (O.7b cmlwa. recorded under the Po ( no pinching) 

Among all the Interaction. VIZ., S HT, SxP, THP a nd 

SHTHP, only the SHT Interaction was found .ignlflcant ( Table b ). 

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

-----------------------------------------------------------------
O.9b 0.81 0.79 

!l.89 !l.87 0.b4 

-----------------------------------------------------------------
S.EI1I •• 0.02 

------------------------------------------------------------------
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The r •• ult~ pert.inlng to the number o~ nodes on main 

.tem .s a~~ected by the dl~fersnt seedling ages, planting times 

Significant di~~erenc.s ln the number of nod.. were 

-ob.erved between the two ages of .eedllng. 

nodes ( 13.43) on maln stem was observed in the S2 (40 DAS) 

treatment. while the minimum number of nodes (11.84) on main 

.tem was recorded ln 51 (30 DA5) treatment. 

The e~~.ct of dtfferent plantlng times on the number of 

nodes on m.in stem of marlgold plant was also found slgnlflcant. 

The maXlmum number of nodes on maln stem (13 .3S) was recorded 

under the Tl (E~th January) treatment which was at par With the 

T2 (5th February) treatment. Minlmum number of nodes on main 

stem (11.23) was found under the Ta (15th February) treatment. 

The in~luence of the v.rlOUS tlmes o~ plnchlng on the 

number of nodes on the mall' stem of marigold was found to ba non-

'.e 
The results concernlng to the flowerlng behaViour of 

African marigold cv. Or.nge by the various treatmants are given 

In the followlng p.ar.graphs. 

4.e.l 

The data rel.ting to the number o~ days required for 

"rlower bud app •• r.nc. .s .ffected by 

di"''''.rent .eedling .ges, planting tlme. and pinching tre.tments 

~r. pr.sented in Table 7 and .lso gr.phic.lly depicted in Fig.l . 



10 

th .. t 

Th. mInimum numbel"" ot· dillY' (:54.74) WilS requIred 1'or the 

-

-tTL~ t"rfl(.~ o'r) 

the t. pl.ilntlTlg tim. 

tho app ... rance 0< flower bud did not Ch.n~e when the plantlng 

hll ...... Inth.r T1 or T 2 (~5.18) but 51gnificillntly delay ..... 

L1k&Wl~., the influence of pinchIng o n the number of 

"found 

flower bud iIIppearilince In the Po ( no pinchIng ) tr •• tM~nt and the 

ma~ lmum number of dAY' ( 58.53) required under the Pa ( 4 0 OAT) 

the lnteractlona VIZ., S~T. SxP, 

51( l' xp. only 5kT .. nd 5KF tnterActlon. were found 'lgniflcAnt. 

Wt111e, TxP .and SkTKP lnterillctlon. w.,-. t ·ound to b. non-

~lgnlflc .. nt (T.ble 7'. 

The Interaction .ffect betN •• n the •• .011"9 AO. And the 

PlAnting tIme WA. found slgniflc.nt. Th. d.t. recorded in Table 8 

howed th .. t the minimuM number of dillY' (54 .11) required ~or 
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While . the.milxlmum number OT days \ol.138J required for f-lower bud 

appearance wa!!! observed unde\~ the 52Tl Interaction. Interaction!> 

Table 8 : Interaction effect of seedlIng age and plant Ina time on 

the number of days requIred for the flower bud 

-appearance of Af-rlcan marIgold cv. Orange 

-----------------------------------------------------------------
PlantIng tIme 

Seed lIng age -----------------------------------------
-----------------------------------------------------------------

54. 11 54.82 55 . 30 

01. B8 56.74 56.24 

------------------------------------------------------------------
S.Em. !. 0.35 

C.O. at 5)1, 1. 10 

-----------------------------------------------------------------
Table 9 : InteractIon effect of seedllng age and pInching on 

number of days required for appearence of flower bud of 

AfrIcan m.;u-Igold cv. OranQs 

-----------------------------------------------------------------
Seed 11 ng age 

PInching 
----------------------------------------------

F' a -----------------------------------------------------------------
52.98 54.61 55.20 56.19 

55.50 57.86 58.92 60 . 88 
-----------------------------------------------------------------

S.Em. -+: 0.39 

C . O. ilt 5)1, 1. 08 

-----------------------------------------------------------------
Llkewlse, the Interilctlon effect between 'iieedllng age 

ilnd pinch 1 no was also Tound slgnlTicant on the number of dav!ii 

41 
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requirad ·~or ~lower bud appearance (Table 9). Th. Interaction 

SlP O recordad the minimum number of days (~2.9B). while the S2P3 

Interaction recorded significantly the ma~lmum number of days 

(bCl.88) for the flower bud appearance. 

4.2.2 ( from 
• 

Data of different seedlIng ages, plantlng t 1 mli!s and 

p lnchlngs en the number of days required for the opening of 

flowe r are presented in Table 7 and also graphically depIcted In 

Flg.E. The Influence of seedling age, plantt ng time and pinching 

on the number of days reqUired for flower opening were found 

significant. The data concerning the number of days requlrmd for 

flower opening highlighted thilt the S 1 (30 DAS) treatment 

recorded the minimum number (lS.b4) as compared to the 
. 

treatment (40 DAS; and the difference was ~lgnlflcant ( 1b.b7 ) 

onLy each other \Flg.2). 

50 t"ar as ,the plant 1 ng tIme was concerned. both T 1 and 
, 

12 treatmentg were at par, while T3 treatment (15th February; 

Significantly lncreasild the numbel- of days (lb.75) reqUired for 

flower opening. 

The data regarding the varlOU. times of plnching on the 

nUmbel- of day. reqUired fOI- the opening of flower 5howild that 

the mlnlmum number of days (15.53) was observed under Po ( no 

Pinching ) treatmilnt and thil maximum number of days <16.73) was 

reqUired for openlng of flower In the P a (40 OAT) treatment which 

"'as at par With Pi:! and Pl (Flg.2). 

Among the SxT, SxP, TxP and 5xTxP Interaction5, onl y 

the 5)(T <Table 10 ). Data 
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pre •• nted. In Table 10 Indicated that slgnlflcantlv the minimum 

number aT day. \ 15.~7' required for Tlower opening was recorded 

While, significantiv the maximum number of days 

\17.09) 

• 
Interact ion. 

T~ble 10 : Interaction effect OT seedling aqe and plantlOC time 

on the number of days required for the opening of 

flower of ATrican marigold cv . Oranae 

-----------------------------------------------------------------
Plantlng time 

Seed I i og age -----------------------------------------
T, 

-----------------------------------------------------------------
15.6060 15.81 

17.b9 Ib.20 lb. 12 

-----------------------------------------------------------------
S.Em. '!. 0.22 

C. D. at Slt. v . 7CJ 

-----------------------------------------------------------------
4.3 

The data relating to the production of flower and Its 

attr ibutes a& affected bv the var ious treatment combinations are 

presented In Tab le 11. 

4.3 .1 Number of flowers per plant 

Table II showS that the number and Vleld OT- flowers 

Per plant and flower Yield per plot were Influenced slgnlflcantlv 

by seed li ng age, plantlna time and pinching. The effect was also 

QraphlCall y dep i cte d In FIg.3. 



41 
Tab le 11 : E"''''ect of Ii •• dllng Age, p lantIng tIme a.nd pInching on 

• 

the production 0'" 'flowers of Afric.n marIgold cv. Or.nge 
-----------------------------------------------------------------

Treatment. 

Product ion of flower~ 
per plant 

-------------------------
Number YIe ld (g) 

Flow.r 
YIeld per 
plot (kg) 

-----------------------------------------------------------------(AI S e ed1 1ng _g_ ( 5) 

• 
5 1 (30 DAS) 

52 (40 OAS) 

S.Em. !. 

C.O. at 5:.: 

C .V . Y-
( 8 ) Planting time ( T ) 

Ta ( 15th February) 

S.Em . + 

C . D. at 5'1. 

C . V. Yo 
Ie) Pinching (PI 

Po (No pinching) 

PI (20 OAT) 

P2 (30 OAT> 

P3 (40 OAT) 

S.Em. !. 

C.D . at :51. 

C.V . 1. 
(D) Inter.ctions 

SxT 
SxP 
TxP 
SxTxP 

34.81 

21.~:5 

0.45 

1.40 

9 . 49 

32.44 

28.02 

24.07 

0 . 54 

1.72 

9.49 

28.95 

25.36 

27.52 

30 .88 

0.9 

2.58 

13.53 

Sig. 
NS 
NS 
NS 

192 . 20 

123.86 

2.29 

7 . 72 

8.70 

184.83 

156.17 

133.09 

2 .81 

B .B5 

8.70 

167.24 

142 . 96 

153.96 

167.97 

3.99 

11 . 44 

10 .70 

S lg. 
NS 
NS 
NS 

3.43 

2 .65 

0 . 02 

0 . 06 

4 . 11 

3 . 54 

2 . 90 

2.69 

0.02 

0.08 

4. 11 

3.18 

2.56 

2.87 

3.55 

0.06 

0. 17 

8.09 

Sig. 
NS 
NS 
NS 

• 



45 
-

-It is 5~&n from the T~ble 11 that the seedling age 

d iffered significantly in respect of the productlon of" number of 

The maHlmum number of flowers per plant 

(34.81) was noticed in treatment 51 i.e. 30 days seedlings, while 

the minimum number of flowers per plant (21.55) was recorded In 
-

treatment 52 1.8. 40 days old seedlings (Fig.3). 

So far as plant 1 ng t Ims has concerned. the T 1 (25th 

January) treatment produced significantly higher number 

flowers per plilnt (32.44) as compared to both the T 2 and T 3 

treatments. 

In case of pinching on the number of flowers per plant, 

the Pa (40 OAT) treatment produced significantly more number of 

flowers (30.88) which was at par with the Po ( nD pinching) 

treatment.While, P1 and P2 were at par. 

Only SxT interactl0n was found slgnificant, while S xP, 

TxP and SxTxP interactions were found to be non-significAnt. 

Table 12 I Interactlon effect of seedling age and plantlng time 

on the numbel- of flower§ per plant of African marlgold 

cv. Or .. nge 
-----------------------------------------------------------------

Planting time 
Seed 1 i ng .. ge -----------------------------------------

-----------------------------------------------------------------
ct2.75 32.37 29.31 

18.82 23.68 22.13 

-----------------------------------------------------------------
S.Em. + 0.77 

C.D. at 5% 2.43 

-----------------------------------------------------------------
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• Tha ond 

rillbl. 12 reflected that the Intarilctlon produced 

5ignl~lc.ntlY the maximum <42.75) ond 

produced the minimum number of flowers per plilnt (18.B2) • 
• 

4.3.2 

The results regarding the affect of •• edllng age , 

plillntlng time ilnd pinching on the Yield of flowers per plant arB 

presented in the Table 11 and also graphically depicted In Flg.4. 

Tha Influence of seedling age, plillnting tim. .nd 

pinching on the Yield of flowers per plilnt HilS found significant. 

A perusal of dillt .. presented In Table 11 showed that the 

maximum yield of flowers per plilnt (192.20 g) was observ ed With 

51 (30 DA5) treilltment. while the minimum Yield of flowers per 

plilnt (123.86 g) was noticed under 52 (40 DAS) treatment (Fig.4 ) . 

So far as the effect of plantIng time on the yield o~ 

flowers per plant was concerned, the maximum yield (184.83 g) was 

recorded under Tl (25th January) treatment and the minimum Yield 

of ~lower. per plant <133.090) wa. observed under the T3 (l~th 

February) treatment (Flg.4). 

In case of varlOUS time5 of pinching, the highest yield 

(16?9? g) wa. noticed under Pa (40 OAT) which was at par with Po 

(no pinching) treatment,_ while slgnlflcantly the minimum Yield 

( 142 . 96 g) was recorded With P 1 (20 OAT) treatment which was at 

Among the SxT, SxP, TxP and SXTMP interactions, only 

lnteract l on was ~ound Significant . 



• 

- """ <-
~ " 
~'" 

'" 
u~ 
< L < ~. 

~ II-E 
~ 
U < < "D ' ~ < U II- .~ 

L 
.~ 

E'" 
~ 
.. < 
~ 

'" <-
~'" .. -
<" 
• < -. 11--

II-
• 

• L 

'" 
",. 

• II-< 
~ . ", . 
.. E < L 
<~ ~ . ... -, - "D " II- .-

.~ • ~ 
~ " • " '" "D < -• ... L 
U~O · ,. 
~ • 
~ < > 

'" 
... 

" U 

l)J 
< 
~ --• ~ 
"D '" • • • • '" .. ~ 

~ 

o o o 
- - - - - - - -



• 
Tho lnter~ctlon between .eedling .go .nd 

plAnting tim. on the yield o~ ~lower~ per pl~nt w •• found to b. 

signi~icant (Table 13). Oata given in the Table 13 focussed that 

interaction produced significantly the highest yield 

-

on the yield of flowers per plant (;) of African 

marigold cv. Orange 

----------------------------------------------------------------
S •• dling .ge ----------------------------------------

-----------------------------------------------------------------
234.18 181.28 161.15 

105.03 131.07 135.48 

-----------------------------------------------------------------
S.Em. !. 3.97 

C.D. at 5% 12.51 

-----------------------------------------------------------------
4.3.3 Flol4ar yield per plot 

a~~e~tad by dl~~erent veedling age, planting time and pln~hing 

The e~fe~t o~ seedllng age, pl~nting time ~nd pin~hing 

on the Yi eld o~ flowers per plot was found s1gnlfi~.nt. From the 

Tab l e 11 it ~oiIn be seen that .lgni~l~a.ntly the m~)(imwn yield 

(3 .43 kg) WoiIS re~orded under the 51 (30 DAS) treatment, while, 

the minimum yie ld of flowers per plot (2 . 65 kg) wa. notl~ed with 

~ (40 DAS) treatment. 

4'; 



In CA.. of pl _ntlng time, the T 1 (25th .J_nua.ry) 

treatment produced .ignificantly more flower yield per plot ( 3.5~ 

• 

kg) which remalned at par with the T2 treatment whereas, the T3 

( 15th FebrUAry) treatment produced 51gnificAntly the mInImum 

yie ld of flower5 per plot (2 .69 kg). 

So far as the different timing of pinchlngs was 

C011cerned, significaDtly the ma ximum yield (3.55 kg) wag recorded 

in the P3 (40 OAT>. Wherea.s, the P1 (20 OAT> produced 

significa.ntly the mInImum flower yield per plot (2.56 kg). 

The yield of marIgold flowers per hecta.re was re~orded 

in Appendix I I. 

Interaction 5xT wa& found significant. The interaction 

effect between seedlIng age and plantIng tIme on the yield of 

flowers per plot was found »lgnlficant (Table 14). From the 

table it can be seen that 51 T1 intercactlon produced significantly 

the maximum y ield (4.15 kg), while the SzTl interaction produced 

significantly the minImum y ield of flowers per plot (2.33 kg). 

Table 14 ; Interactlon effect between se~dling age and planting 

time on the yield of flowers per plot of African 

marigold cv. Orange 
-----------------------------------------------------------------

Planting time 
Seedling cage -----------------------------------------

-----------------------------------------------------------------
4.15 3.10 3.04 

2.33 2.69 2.93 
-----------------------------------------------------------------

5.Em. + 0.04 

C.D. at 5% 0.11 

-----------------------------------------------------------------
• 
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m~rigold 

4.4.1 

Tho 

o. 

dAt~ pertaining to the ~low.r ch~r.ct.r. 

.~f.ct.d by the •• edling age, plAnting time 

0< 

ond 

Oat. regArding the ~lower diameter •• .~~.cted by 

various treatments are presented 1n Table 1~. 

0< 

seedling age and planting time on flower diameter were found to 

be non-significant. 

The effect of different times of pinching on the flower 

diameter was found significant • The ma~imum flower 

diameter (6.1~ em) w.,s recorded in the Po (no pinching) 

treatment. On the other hand, treatment P3 (40 OAT) produced the 

minimum flower diameter (~.42 em) which remained statl.tically .t 

par With the Pa treatment. 

4.4 .e Thickne •• 01"" "f10l '. r 

The data regarding the thickness of flower as .ffected 

by Various treatment •• ~e pe~sented In Table 1~. 

It IS appa~ent ~~om the Table 15 that the in~luence of 

different t~.atments o~ .eedllng age, planting time and .11 th. 

lnte~actlon. viz . , SxT, Sxp. TxP and SxTxP on the thlckne •• o~ 

flower were found to be non-significant. 

The .ff.ct of var ious times of pinching on thickne5. of 

marigold flower wa. found .igniflcant. Significantly mo~e 

thickness of flow.r (4.15 cm) was reco~ded With Po (no pinching) 

treatment, (3.96 cm) t~e.tmlilnt. 

T~eatment P3 (40 OAT) p~oduced minimum thickness of flower (3.42 



T~ble 1~ I Effect of 5eedling .ge. planting time .nd pinching on flower characters of Afr1can 
marigold cv . Orange 

-----------------------------------------------------------------------------------------------Treatment. Flower Thickne55 
diameter of flower 

(cm) (cm) 

Peduncle 
length 

(cm) 

Peduncle 
girth 

(cm) 

Fresh weight 
of flower 

(g) 

Ory wRight 
of flower 

(g) 

Longevity 
of flower 

(day.) -------------------------------------------------
(A) S •• d.in; ag. (8) 

51 (30 DAS) 
----------------------------------------------

52 (40 DAS) 
a.Em. + 
C.O. at ~1. 

C.V. 1. 
(S, Planting tl .. (T) 

~.73 

~.B7 

0 .09 
NS 

9.42 

Tl (2~th J.nuary) ~.88 
T2 (~th February) ~.6~ 
T3 (l~th February)~.B6 
B.Em. + 0.11 
C.O. at ~1. NS 
C.V. 1. 9.42 

(e) Pinching (P) 
Po (No pinching) 6.15 
PI (20 OAT) ~ .66 
P2 (30 OAT) ~.~7 
P3 (40 OAT) ~.42 
S.Em. !. 0 .1 ~ 
C.O. at ~1. 0.42 
C.V. 'l. 10.69 

(0) Int.~.ction. 
S,T 
S,P 
hP 
8xTxP 

NS 
NS 
NS 
NS 

3.73 
3 .B7 
0.09 

NS 
14.39 

3 .88 
3.66 
3.86 
0.11 

NS 
14.39 

4.15 
3 .97 
3 .66 
3 .42 
0 .1:5 
0.42 

16.30 

NS 
NS 
NS 
NS 

4.12 
4.12 
0.003 

NS 
0.46 

4.12 
4.12 
4.12 
0.003 

NS 
0.46 

4.11 
4.12 
4.12 
4.12 
0.004 

NS 
0.38 

NS 
NS 
NS 
NS 

0.23 
0.23 
0.001 

NS 
1.61 

0.23 
0.23 
0.24 
0 .001 

NS 
1.b1 

0.24 
0 . 24 
0.23 
0.23 
0.003 
0.009 
~.:53 

NS 
NS 
NS 
NS 

8.4~ 

8.68 
0.40 

NS 
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0.4'i' 
NS 
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2'i'.42 

NS 
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NS 
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, 0.08 
NS 

40.72 
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0.09 

NS 
40.72 

1.28 
1.14 
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0 .97 
0 .07 
0 . 20 
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NS 
NS 
NS 
NS 

IB.~6 

18.~~ 

0.14 
NS 

4.6'i' 

le.~4 

IB.~~ 

1B.~6 

0 .1 8 
NS 

4.69 

IB.~O 

1B.~3 

IB. 57 
18.63 

0 . 24 
NS 

5.44 

NS 
NS 
NS 
NS -----------------------------------------------------------------------------------------------
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em}, Whl~h remAined stAtistiCAlly At p.r with the P2 treatment. 

4.4.3 Peduncle length 
• 

DAta pertAinlng the peduncle length o~ mArigold ~low.r 

.s a~~.ctad by variOus treatment. are presented In Tabl. l~. 

Th. dAta ~urnlsh.d In the Table 15 IndicAted that the 

e~fect of different tre.tments of seedling Age, planting time, 

pinching and all th, Interactions on peduncle lengtn were found 

to be non-significant. 

4.4.4 

planting 

Peduncle girth 

Data <Table 1~) showed that the effect of s.edling age, 

time and Interactions VIZ., SxT, Sxp. TxP and S xTxP on 

peduncle girth was found to be non-significant. 

The influence of pinching on peduncle girth wa. found 

Significant. The maximum peduncle girth of flower (0.24 em) was 

recorded the In Po (no pinching) which remained stAtistiCAlly .t 

par With the PI treatment. On the other hand, treatment P3 (40 

OAT), produced the minimum peduncle girth (0.23 em) which wa. at 

par with the P2 treatment. 

4.4.5 Fresh w.ight of ~l~r 

Data presented in TAble 15 Indicated that the Influence 

of different seedling ages, planting times and all the 

Interactions were found to be non-significant. 

The results revealed that the effect of pinching on the 

fresh walght of flower was found significant. Significantly more 

fre.h weight of flower (9.S7 g) was recorded under the Po ( no 

Pinching) treatment, which remained statistically at par With the 

PI and P 2 treatments. While, slgnlficntly the minimum fresh 

Weight of flower <7.45 g) was observed under the P3 (40 OAT) 



t ..... tm.nt. 

4.4.6 
• 

• 

From the d~t~ <Table 15) It was se.n that the Influence 

of varlOU. time. of plnching on the dr y weight of flower w •• 

found signlficant. Slgniflc.ntly more dry weight (1 .28 g) 0< 

S ingle flower was recorded In the Po (no pinching) which w~. .t 

par with the PI and P 2 treatments. While, 

mlnlmum dry weight of flower (0.97 g) W~~ recorded in the P a (~O 

OAT) tre~tment. 

4.4.7 Long.vi ty of 'flo.,.r 

Oat. related to the longevity of marigold flower a. 

affected by different treatments are presented In Table 15. 

the times, 

plnchlngs and all the lnteractlons VIZ., S~T, SxP, TxP and SxT~P 

on longevIty of flower was found to be non-significant. 
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DISCUSSION 



v. DISCUSSION 

In this chapter an effort has been mad e to discus. 

critically the Important findings from the present study titled 

"Ftesponse of African marlgold (f'qetes erecta L.) c v . Orange to 

of convenience, 

heading •• 

ha. been divided under the follOWing sub-

5.1 Effect of • •• dling ••• 
5.2 Et'fect of pl,antlng time 

5.3 Effect of pinching 

5.4 Interfctl0n effec t 

5.1 E.,flK:t of ••• dlinljl ••• 
5.1 . 1 EfflK:t of ••• dlinQ .... on growth attribut .. 

The r.sponse of different seedling age on various 

growth ,attribute. of African mfrlgold c v . 

be'fore 

(T.ble 2) did not Change 

app reci,abl y . However, the variOUS seedling ages significantly 

~ffected the .tem diAmeter fnd number of nodes on main stem 

(Table 3). 

Flow.r production IS governed by opti~um vegetative 

growth. ThiS can be achieved by varying seedling age which is an 

Important criterion governing establishment of seedlings which IS 

~n Imperative tor proper plant growth and development. The 

results Indicated that the younger age of seedlings 51 (30 OAS) 

produced the maKI~m plant height I.e. 11.10 and 72.90 cm before 



• 

valu •• r.m~ln.d .ame at 51 and 52 treatments. While, at flowering 

.tag., milMlmum number of branches per plant (26.26) and spread of 

plilnt <0.30 sq m' were found with 51 (30 DAS) treatment 

eventhough the dlf~er.nce. were not perceptlble. Tho more 

vigorous vegetative growth of the crop might be due to the 

younger seedlings •• compared to older ones. The root. of younger 

results In the better vegetative growth of marigold plant. 

The above findings are In agreement With the re.ults of 

growth. Llkewls., Maurya and Singh (1986) also observed that 

rnaKlmum plant height and number of branch •• per plant in 25 days 

old seedlings were higher .s compared to late planted Chilli 

crop. 

The effect of seedling age on the number of dAYS 

requlred for the Appearance o~ ~lower bud and opaning o~ ~lower 

were ~ound to be slgnificant (Table 5). The results indicated 

that minimum number of days was required ~or the appearance of 

flower bud (54.74) and for openlng of flower (15.64) In the 30 

days old seedllngs a. compared to 40 dy •• old seedlings. These 

le •• er number of days reqUired for the appearance of ~lower bud 

and openlng of flower might be oWing to the fact that the 30 dAYS 

aid .e.dllngs complete Its vegetative growth earlier due to the 

to 40 day. old 



se.dllng •• The.e re.ult. are in conformity with tho •• reported by 

Llm and Wong (197~) ln chilll, Norman (1977) 1n hot-pepper and 

Adelana (1983) in tomato. 

5.1,3 

A marked lnfluence of di~ferent seedling age on the 

numbe r and y1eJd of t"Jow&rs per plant and flower Y1eld per plot 

were ob.erved (Tabla 9~. The number (34.81) and Yleld (192.20 g ) 

of flowers per plant and flower Y1eld (3.43 kg) per plot were 

remarkably h1gher 1n 51 (3u daysl a. compared to tho.e 1n se (40 

day.) treatment. Th1s m1ght be due to the fact that the 30 days 

old .aedling. got more t1me In the field for the growth and 

development of plant and thermo requirement. for vegetative 

growth. Thu .. , the plant. were able to manufacture more food 

materials 1.e carbohydrate and translocation o~ these food 

mater1al. towards reproductive phase, which might have resulted 

in higher flower Y1eld. This tl'end was strongly supported by the 

find1ngs of Lim and Wong (1975) 1n chilli, Adelana ( 1983) .n 

tomato, Maurya and Singh (1986) in chllll and Mangal !!.!.. !!.l.., 

(1987) 1n cabbage. Similarly, l.lam U al., (1989) 1n cabbage 

also repot-ted that the 28 day_ old .eedllngs of cabbage produced 

the h1ghest marketable Y1eld compared to those of 42 day. old 

seedlings. 

5.1,4 Ef~ect o~ •• adl ing .g. on ~loher charact.rs 

The effect of seadl1ng age on flower c::h.racters lIke 

~lower dlameter, thickness of flower, peduncle length, peduncle 

girth. fre~h and dry weight of ~lower and longevity o~ flower did 

not affect appreCIably (Table 13). These results are in 



cQnfo~mlty wIth 

cabbage. 

tho.e ~.PQ~tad by Man;OlI fi I.l., 

5.2 E~~ec' o~ planting t1 .. 

5.2.1 E~f.ct of planting tl .. on growth attribut .. 

(1987) >n 

ImperceptIble Influence of plantIng time was found on 

diff&~ent growth attrIbutes of African ma~igold cv. Orange viz., 

plant halght before pInchIng and number o~ b~anches and spread 

of plant before pinching and at flowe~ing stage but plant height 

at flowering stage was remarkable affected (Table 2). In gene~al, 

however, ~&latively bett&~ g~owth was observed with (25th 

January) 

Influenced 

t~eatment. Different planting tImes SignIfIcantl y 

the g~owth att~lbute. VIZ., stem dlamete~ and number 

of nodes on maIn stem. The Tl (2~th January) t~eatment recorded 

SIgnificantly the ma~lmum stem diameter (0 .92 cm) and number of 

nodes ( 13.38) on main stem as compa~ed to those T2 (5th Feb~ua~y ) 

and T3 (15th February) treatments in African marigold cv. Orange. 

The bette~ development of varlou~ growth attribute. w~th Tl (25th 

JanuOlry) planting mIght be due to favourable climatiC conditions 

p~evalling at the tIme of growth phases. 

These results are in close agreement with those 

reported by Kiyatkln (1975) In chrysanthemum, Mukhopadh yay and 

Bankar 

(1989) 

height. 

(1981) In tuberose, SainI fi al.., (1988) and Dod !t!. a1., 

in gladiolus and Singh (1990 ) In marigold for plant 

LikeWise, for number of branches per plant, V ... dav and 

Bose (1988, and Chanda and Roychoudhury ( 1991) In marigold found 

that the higher value observed In earl y planting. Plant spread 

WOI.$ also found ma~lmum In earlIer planting by SIngh 

millr igold. 

(1990) >n 



~.e.e 

• 

E'f'f.ct" 0" plAnt"inQ ti_ on "la".ring bahAviaur 

~emarkable response a~ plantlng time on number af days 

requlred for the appearance of flower bud and opanlng 0" flower 

wae observad and 25th January transplantlng requlred appreciable 

minimum I.e., 55.18 and 15.80 number of days far the appearance 

of flower bud and openlng of flower, respectlvely, as campared to 

those Te (5th Febr~arYI and T3 ( 15th February) planting. This 

@arller appearance of 'flower bud and opening of flower With Tl 

(25th January) plantlng mlght be due to favourable environment 

enJoyed by the crop during growth parl0d which ultimately 

enhanclng flowerlng. ThiS result IS In close con'formity with the 

flndlngll of Arora and Sandhu (1987) and Dod et al ., (1989) 1n 

gladiolus and Gowda (1990) In ~hina aster 'for 'flowerlng time. 

E'ff.ct" o'f pl .. nting tt. .. on production o'f 'fIOURr 

The number and Yield of 'flowers par plant and flower 

Yield pEr plot were apparently Influenced by dlfferent plantlng 

times (Tablel.D.. The earlier planting Tl (25th January) produced 

dlstlncted maximum number of flowers (32.4~) and yield (184.83 g) 

per plant and flower yield (3.54 kg) per plot as co~pared to 

latel- planting of T2 (::lth Februar-YI and T3 (15th February ) 

Planting. Thitli Increase In yield was probably due to the 

favourable effect of earlier planting on yield attributes because 

of more congenial growth conditions received during crop growth 

period and got sufficient time to complete all phySiological 

processes propel-Iy which resulted into more flower yield as 

compared to Jater plantIng. 

These findings are In the report of Kiyatkln (1975) in 

Chrysanthemum, Patil et Al..., (1987) In aster, Saini 
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( 1988) (1990~ in 

• 

t 1988) and Slngh (1990) In marlgold reported that the ma l< lmUm 

flower Yield was obtained under the early planting treatment. 

5.2.4 

The effect of different planting times were not 

remarkable on flower characters llke flower diameter, thickness 

of flower, peduncle length and girth, fresh and dr y weight of 

flower and longeVity of flower <Table 13). These re~ults are In 

conformity With those reported by Gi ll (1985) in 

chrysanthemum and Gowda ( 1993 ) In aster for flower characters . 

'.3 Effect of pinching 

5.3.1 Effect of pinching on growth attributes 

The response of different time of pinching treatment~ 

to various growth attributes of African marigold ev. Orange viz ., 

plant height, number of branches per plant and spre_d of plant at 

flowerIng was ~ound appreCIable. WhIle all these characters 

before pInchIng stage dId not change remarkably. 

maxImum plant heIght (76.1~ cm) at flowering was reQCrded with Po 

( no pInchIng) treatment followed by the PI (20 DAT ~ treatment. 

The maxImum plant heIght was observed In no pInched plant. ThIS 

mIght be due to the removal of apIcal portIon whIch neutralised 

the effect of apIcal domInance and resulted Into more sid. 

Present findIngs are in close conformity WIth tho 

findIngs of Chlliida ( 1983) and Patel and Arora ( 1983) in 

carnatIon. A marked lncrea.e in values of number of branches per 



plant and .pr.ad of plant VIZ., 32.10 and O.3~ .q m wa. not1ced 

stem 
• 

OAT) 

,"0 Remarkably the thick .tem (0.89 cm) wa. ~ound with P3 

~ollowed by the Pe (30 OAT) treatment. Number of node. on 

treatment 

inhlbi.tory 

result. 

growth. Thasa results are 1n close conformIty WIth those of Arora 

In mar1gold, S1ngh and Arora (1980) and Bhati and Chitkara (1987) 

and Arora and Khanna (1986) for number of branch •• 

mAr1gold. 

~.3.e E~'f.c:t of pinch1flQ on f'loHllrlng b ..... vlour 

The number of days reqU1red for the appearance of 

flower bud and openIng of flowar were remarkably affected due to 

pi.nchlng (Table 1). A marked Increase 1n (~8.53) number of day. 

reqUIred t'or the appearance o'f 'flower bud wa. ob.erved WIth P3 

(~O DAT) treatment. Llkewl •• , the hlghe.t (16.73) number of day. 

reqUIred for openIng of ~lower wa. recorded at P3 (40 OAT) 

tr.atment but It .howed .1milar r •• pon •• a. Pz (30 OAT) 



(20 DAT) tr.~tm.nt •. Th1. delAY 1n app.~ranca o~ ~lower bud and 

opening of flower with P 3 (40 OAT) tr.~tment was ilttributed to 

l.t. phYS10loglC.1 matur1ty of shoots emerged after pinching. 

the phenomenon of .plcal dominance last for longBr perIod 

(40 OAT) treatment compared to those With earlier 

pi neh 1 ngs. rheee resul ts corroborate the 1'1 nd 1 ngt; reported b y 

Bunt (1980), Grcskov and Angelov (1 981), Chillida (1 9 83) and 

POiltel and Arora (1983) In carnation, Arora and Khanna (1 9 86 ) i n 

marigold and Khanna ~ ~., ( 1986) In carnation. 

5.3.3 E1'fect of pinching an production of "flower 

A marked variations of time of pinching on number a nd 

yield of flowers per plant and flower Yield per plot were 

observed (Table 1\ ) . Rernarkilbly the ma x Imum number (30 .88) ond 

Yield <167.97 g) of flowers per plant and flower y ield (3.~5 kg ) 

per plot were observed WIth P3 (4~ VAT ) .s comp_red to earlier 

and no pInching treatment. These Increase In yield in the P 3 ( 40 

OAT) treatment was due to the fact that, b y remov al of the 

aplc .. l portIon. more energy mIght h .. ve been di verted for tho 

development of the SIde branches and flowers. Whereas, In control 

(no plnchlngJ plants. the process of apical domln.nee was 

overcome by the appearance of flowers whlch utilIzed energy for 

Its development. These results are substantlated the flndings of 

S lngh and Arora (1980) In AfrIcan marigold, P.tel and Arora 

(1983) and Chlilid. ( 1983) In carnation. R.j.sek.r.n n !!l.., 

(1983) in gomphrena, Khann_ ~ ~ •• (1986) in carnation and Bhatt 

~nd Chltkara (1987) in marigold for number of flowers per plant. 

Whereas. Blng (1960), Hillard and H .. non (1976) In c.rn.tion. 

Slngh and Arora (1980), Arora and Khanna (1986) and Bhatl and 

uv 



( 1987) (1990) .n 

5.3.4 E1'1'.ct 01' pinchi1"lQ on 1'loLler charActers 

VarlOU' 1'lower character5 viz ., 1'lower 

thlckne.. of flower, peduncle g1rth and fre.h and dry welght of 

the peduncle 

level of 
• 

(Table 15). Apparently maXlmum flower diameter and 

thlckne.s of 1'lower was observed wIth Po (no plnchlng) tn •• tment 
• 

which .howed sImilar behaVIour as PI (20 OAT) 

.ignificantly the maXlmum value~ of 1're.h and dry 

weight 01' flower was 41.150 found with Po (no plnchlng) tr •• tment. 

These better qual tty of flower 1n the Po (no plnching) tr •• tment 

was due to the presence of apical dominance. Which give. llnli. 

number of flowers per plant that ult1mately result. 1n better 

quallty of flower •• These results are in close conformity with 

the finding. of Singh and Arora (1980) for flower .lze .n 

marigold, Singh and Arora (1980) and Arora and Khanna ( 1988) for 

keeping quality of marigold. 

5.4 Interaction e~fect 

3.4.1 Int.r.c:tion .ff.ct betlilen s.edling -Ve And planting 

The Interaction effect of seedling .ge and planting 

tIme on .tem diameter (Table 3), number of day. required for 

appearance of flower bud and open1ng of flower (Table 7), number 

and yield of flower. per plant and Yield of flower per plot 

(Table 11) were 1'ound Significant. 



tho 
• 

pl,;ant 14) ••• 
seen by comblnlng optimum seedling age .;and plAntln; time 

JanU.ilry. Setter effect of 30 days old seedlings plAnted.t 25th 

and f,;avourable cllmatlC conditions. 

:5.4.2 

(SI(P) 

The data on Inter,;actl0n effect of seedling .ge .;and 

plnchlng (SI(P) presented In 1.ble 9 .nd of very cl •• rly revealed 

th .. t combining optlmum seedllng .ge 1.e. 30 DAS In absence of 

plnchlng (SlPo. showed pronounced and enhanCing effect to att.illn 

mInlmum number of days (52 .48) reqUired for .;appearance of flower 

bud. 

·-
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VI. SUMMAR V AND CONCLUSZON 

marigold (Tag.tll !recta L. I CV. Orange to 5e.dllng age, planting 

time and pinching wa. carried out during 1993-94 at the Regional 

Fruit Research 5tation, GUJarat Agricultural Universit y, Navsarl 
• 

Campus, Nav.arl. 

Twenty-four 

seedling age VIZ., 9 1 (3(.0 DAS) and ~ ( 4 0 DAS), three planting 

times VIZ., ( 15th 

February' and four pInchIng treatments VIZ., Po Ina pinching ) , ~l 

IE(J DATI, Pi:? (3(J DAor) and P.3 (4(.0 DAT I were compared uSing .pllt 

plot desIgn With the seedling age and planting time as main plot 

treatment and pinch ing as sub-plot treatment replicated thrice. 

DurIng the Invest Igat Ion. treatment effect. ware 

studIed on the plant Melght, number of branches and spread of 

plant before plncMlng and at flowering stage, stem dl.ameter, 

number of nodes on the main stem, number of days reqUired for ( 1 ) 

appearance of flower bud and ( II) opening of flower, number and 

Yield of flower5 per plant. flower Yie ld per plot and flower 

The result. presented and discussed In preced.ing 

chapter was summarized as under. 

, b.t GrONth attribute. 

Plant height 

The plant height was not appreCiably affected due to 

seedling age before pinching and at flowering stag_ and the 

Planting time and plncMlng treat.ent before pinching. 
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(2~th January) planting and Po (no pinching ) treatment produced 

6.1.2 

The ln~luRnce o~ seedling age and planting time before 

pinching and at flowering .tage and pinching 

pinching on the ~umber of branches was not perceptible. 

Appreciably the highest number of branches (32.10) per plant at 

6.1.3 

Appreciable effect on plant spread was only saen due to 

pinching at flowering stage. A marked increase in 

plant (0.35 m2 , at flowering was noticed .t PI (20 OAT) 

treatmltnt. 

0.85 em and 0 .92 em, respectively. Delayed pinching P3 (40 OAT) 

• 
produced remarkably the thick stem of 0.90 em of marigold plant. 

(0.64 em). 

6.1.5 

Significantly the maWlmum number of nodes 13.43 on main 

stem was observed In 52 (40 DAS) .eedlings. The highe_t nu~ber of 

W~ •• t p.r With T2 recordlng 13.29 node. on m~in stem. Whlle. the 

effect of plnchin; on the number of nodes on ~.ln .tem w.. found 



0.2 

6.e.l 
• 

• 

Flc'lLSrlno behaviour 

The young.r s.edlings 51 (30 DAS) required 1 •••• r days 

(~4.74) for the app •• rance of flowRr bud. The •• rll.r pl ant ing 11 

ce5th January) required the mInimum number of days (~~ .1 8), 

eKcept tr.atment leI_qUI,lng 55 . 78 days for appearance of flower 

bud. rhe pinching ~a (no plnchlngi treatment reqUired the minImum 

numbs. of days <:54.24). On the other hand, the delayed pinching 

(40 OAT) required the ma x imum number of days (~B.53) for ,n. 
a ppearance of flower bud. rhe Interaction btTt Invo l Ving 30 days 

old seedlings planted a t 25th January recorded the minimum number 

of days reqUired for appearance of flower bud 

combination SlPo comprised of 30 d ays old seedlings 

25th J.nu~ry record ad the lesser days (52 . 98) ; 

(:54 .11 ) . Tn_ 

whi Ie, 

COlllbln .. tlon reqUired the m.ot.Klmum number o~ d.ys ~or 

appe .. rance o~ ~lower bud (60 .8BI. 

6.2.2: 

( 1~.64) 

Opening o~ 1"1ClI.r 

The youn;er .eedllng5 51 (30 DA5) required le •• er d.y. 

for opening 0", flower. The early ph,ntlng Tl (~th 

Janu .. ryl reqUired the minimum number of day. (1~.BOI ~or opening 

of flower eKcept tre .. tment Te which took J ~.93 dAY •• Th. Po (no 

plnchlngl tre .. tment reqUired tha minimum number of d .. y. (1~.531 

for opening of flower. On the other hand P3 (40 DATI reqUired 

(16.73 

DASI, 

con.l .ted 30 dAY. old •• edllng_ plAnted ~t 2~th JAnu.r y recorded 

the minimum number of dAY. reqUired for opening of flower 

65 
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involving 40 old 

6.3 

b . 3 . 1 

The young~r seedlings 51 (30 DASI produced the 
• 

number of flower. per pl~nt (34.81). The early planting Tl (~th 
• 

pinching P3 (40 OAT) produced the maximum number of flewer. 

seedlings planted on e~th January recorded the ma x imum number of 

(42.751; While, 52Tl produced tMI!I minimulII 

l1Umb er of flowers <18.B2) per plant. 

b.3.e 

A marked lncrease in yield of flowers <192.20 g) per 

was recorded by 51 (30 days the younger aeedling.I. The 

early planting Tl <25th January) a150 recorded the ma Xlmu_ Yleld 

of flowers (184.83 g) per plant . The maximum yield of flowers 

(167.97 g) per plant was recorded with P3 (40 OAT) tr.atment 

except treatment Po (no pinching) which produced 167.24 9 flower 

yu!ld per plant. T~e combination SlTl involving 30 daye old 

f l owe r s p.r p l ant (234.18 g) . 

6.3.3 

T~e younQ.r •• edling. 51 (30 DA5) produced t~e max imu~ 

~ low&r yiel d per plot (3 . 43 kQ). T~e earlier plantlnQ Tl (25th 

recorded 3.54 kQ flower. per plot and delayed plnchln; 



6"' 

• 

plot (2.33 kg). 

0.4 

b .... l 

All the four tr.~tm8nt. of pinching dlfferad distinctl y 

from ... eh other 1~ rliit.pect to the flower di a met e r. The Po ( n o 

pinching) 

flowe ... which was 6.15 em. The minimum diamete ... of flower ( :5. 4 2 

b.4.e 

The effect of pinching found 

perceptIble. The ma x Imum thickness of flower (4.15 em ) w ... 

recorded WIth Po (no pinching) treatment e xcept PI treatment. 

Pedunc: 1. lel"lQth 

Influence of seedling age, 

pInching dId not manifest remarkable change on peduncle length. 

Peduncle girth 

TIme of pinching onl y e xpressed appreCiable effect o n 

peduncle girth and Po l na pinchIng ) treatment r ecorded tho 

maximum peduncle girth ( 0. 2 4 em ) of marigold flowe'" liit xcept PI 

tritatment. 

Fresh .. ight of flu .r 

6.4.6 Dry ... ight of f"!al Ir 

Th. .ff.ct cf pinching tr.~t~"ts p.rceptibl. ~nd Pc 
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~low.r (1.2B g) • 
• 

6.4.7 

Tho 1 nt"luene. of ••• d 1 i i ng ilge. t lillIE!' ilnd 

pinching on longevity of flower did net eKert appreciable 

-

CONCLUSION 

Indicated that the potential production from African marigold cv. 
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APPENDIX - I I Meteorological d~ta during the crop period o~ 

marlgold (~rom December, 1993 to April, 1994) 

----------------------------------------------------------------• 

Std. Relatlve humidlty(X) Sunshine 
--------------- -------------------

Month Mal< 1 • Mini. hour~ 

-----------------------------------------------------------------
O '~3 ec . --, 49 03-09 30.:5 17.2 75 08.4 

:50 10-16 31.:5 15. 1 73 10. 1 

:51 17-23 30.3 13 .2 74 10.0 
• 

:52 24-31 29.6 15.0 77 49 08.6 
-----------------------------------------------------------------
J '~4 an. T 01 01-07 31.8 

02 08-14 29.0 

03 15-21 26.9 

04 22-28 33.6 

05 29-04 30.0 

15.0 

14.0 

10.3 

16.9 

11.9 

89 08.8 

92 b5 07.2 

87 10.0 

90 44 09.5 

71 33 10.0 
-----------------------------------------------------------------
Feb '94 06 05-11 30.2 12.7 81 37 09.8 

07 12-18 30.7 12.3 85 34 10.1 

08 19-25 29.0 14.4 82 48 to.l 

09 26-04 34.2 14.0 80 31 10.3 
-----------------------------------------------------------------
March '94 10 05- 11 35.7 14.9 8b 37 10.4 

11 12-18 37.8 18.0 85 4b 10.0 

12 19-25 36.9 20.2 89 30 09.9 

t3 26-01 37.3 19.9 BB 55 10.3 
-----------------------------------------------------------------
Aprll '94 14 02-08 33.7 21.5 90 b2 10.6 

15 09-15 34.3 21.0 78 40 10.7 

16 16-22 35.9 22.7 8b 55 10.7 

17 23-29 33.8 23.0 90 .7 10.2 

18 30-06 34.0 24.1 88 10.3 
-----------------------------------------------------------------
Source r Meteorolog1cal observatory. N.M. College o~ Agriculture. 

Guj~r~t Agriculturo11 Ul'lverSlty, Nav,.ari. 
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APPENDIX - 11 I Hectar_wi.e yield o~ African marigold ~lower 

under different tre. tment5 combination <kg / h.) 
-------------------------------. ----------------------------------

-------------------------------
COIIIb i n a t i on I II II I 

-----------------------------------------------------------------
S IT i P 0 

5 IT iP 1 

StTIPe 

SlTIPa 

5 IT i? a 

S l T cf'l 

S lTcf'e 

SlT efa 

51T g>o 

51T#1 

511 #2 

5 11#3 

SeT 1P 0 

SeT iF 1 

SeT 1P e 

SeT lPa 

5eT cf'o 

SeT i!' 1 

SeT f!!>e 

SeT c!'a 

5 eT-;J>o 

SeT'f 1 

SeT:#'e 

531 :#'3 

10505.29 9811.98 

9~71.el 7226.79 

-
10998.82 12420.68 

674:5.00 8636.90 

6310.22 5569.92 

7309.05 6933.02 

7732 . 08 9048.18 

6603.99 7~55 .81 

5757.93 6603.99 

6756. 76 7 168.04 

8813.16 7461.81 

7485.31 7356.05 

5334 . 90 5640.42 

b404.23 b603.99 

7790 . 83 7861.34 

6639.25 6063.45 

5287. 9 0 4947 .12 

6227.97 5922.44 

7356.05 7461.81 

5522.91 5334.90 

4906.11 4477.08 

4641.60 4559.34 

6462.98 7461.81 

1 0:5 17.04 10278.10 

7461.81 80:53.27 

8965.92 89605.92 

11715.63 11711.71 

7226.79 7536.23 

7050.:53 63 10 .22 

7203.29 7148.45 

8660.40 8480.22 

7121.03 7093.61 

6803.76 6388 . 56 

7602.82 717'5 .87 

7638.07 7971.01 -
7614.57 7485.31 

6227.97 5734 . 43 

6380.73 6462.98 

7826.09 7826.09 

6990.02 6560 .91 

5064.63 5099.88 

6368.98 61 73 .13 

7638.07 7485.31 

6603.99 5820.60 

4453.58 4578.93 

4606.34 4602.43 

6874.26 6933.02 
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