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AN experiment was carried out to study the "response of
African marigold (Jlagetes erecta L.) cv. Orange to seedling age,
planting time and pinching' in medium black soil of South BGujarat
at the Regional Fruit Research. Station, Gujarat Agricultural
University, Navsari Campus, Navsari during the summer season of
the year 1993-94.

Twenty four treatment combinations comprising of two
seedling age viz., 55 (30 days after sowing) and So (40 days
atfter sowing), three treatments of planting time viz., Ty (25th
January), Tz (Sth February) and Ty (15Sth February! and four
Pinching treatments viz., Fy (no pinching!, F; (20 days after
transplanting), Pz (30 days after transplanting) and P3 (40 days

atter transplanting) were compared using split plot design with

Seedling age and planting time as main plot treatments and

Pinching as sub-plot treatment replicated thrice.



Growth characterse wviz., stem diameter and number of
nodes on main stem were significantly influenced by seedling age.
younger seedlings (30 days) favoured the growth of plant as
compared to older seedlings (40 days). Flowering behaviour
characters viz., number of days required for appearance of flower
bud and flower opening, vield attributing characters viz., number
and wvield of flﬁ;Erﬂ per plant and vield per plot were also
significantly influenced by different seedling age treatments.
Characters wviz., plant height, number of branches and plant
spread before pinching and at flowering stage and all the flower
characters wviz., diameter and thickness of flower, peduncle
length and girth, fresh and dry weight of flower and longevity of
flower were not influenced significantly by different seedling
age treatments. Number and yield of flowers were registered
maximum under younger seedlings (30 days) treatment.

Among the three planting times, marigold planted on
2oth January found superior with respect to plant height at
Tlowering, stem diameter, number of nodes on main stem, number of
days required for appearance of flower bud and opening of flower,
number and yield aof flowers per plant and vield of flowers per
pliot.

All the characters wviz., plant height, number of
branches and plant spread at flowering, stem diameter, number of
nodes on main stem, number of days taken for appearance of flower
bud and flower opening, number and yield of flowers per plant,
Tlower vyield per plot, flower diameter, Tlower thickness,
Peduncle girth and fresh and dry weight of flower were

significantly influenced by different pinching treatments.



Pinching significantly increased all the characters except number
of days required for flower bud appearance and flower opening,
which reduced with the increased time in pinching treatments.
Maximum number and vyield of flowers per plant and vield of
flowers per plot were recorded by Ea (40 days after tansplanting)

treatment.

-

Based on the results, 1t 1s 1indicated that the
potential production from summer African marigold on medium black
soil of South 6Gujarat can be secured by wusing 30 days old

seedlings planted on 25th January and pinched at 40 days after

transplanting.
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I. INTRODUCTION

African marigold (Tagetes erecta L.) is one of the most
popular and the hardiest flowers to cultivate and has wide
adaptability to different soils and climatic conditions. The
. plant is 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 sustains for an appreciable
period of time. All these favourable points make marigold one of
the most i1mportant annual flowers 1n India for commercial
cultivation as well as for garden display.

In popularity as a cut flower, marigold ranks next to
Jasmine 1in India. In India, the total area of production under
marigold cultivation is 1994 hectares with a total production of
11953 tonnes 3 whereas 1n GBGujarat, the total area under
cultivation of this crop is 120 hectares with a total production
of 960 tonnes during the year 1989 (Kolavalli et al.,1989 and
Swarup, 1989).

Marigold is mainly grown either for cut flowers or fTor
loose flowers. Flowers are mostly used for making garlands. 1t
15 grown throughout the year and is extensively used in religious
and social functions in India.

There are many varieties of marigold in our country,
but in South Gujarat, the most widely cultivated varieties are

Lemon and Orange, which belong to annuals having high thickness
OFf flowers and attractive flower colours.

The successful commercial production of marigold

Tlowers depends upon many factors like climate, soil fertility,



L &€V, erHQl to seedling age, planting time and pinching" at

the Regional Horticultural Research Station, Gujarat Agricultural

University, Navsari Campus, Navsari with the following
objectives:
1l To standardise the seedling age of African marigold cv.

Orange for transplanting.

SYywmmeY
2. To find out the suitable planting time fur,{ African
marigold cv. Orange in South Gujarat condition.
3. To determine the time of pinching for African marigold cv.

Orange.
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II. REVIEW OF LITERATURE

Marigold (Jagetes erecta L.) is a popular commercial

flower crop grown mainly for its cut flowers which are used for
making garlands and Tor decorative purposes. Looking to its
importance more systematic research should be done in India and
abroad. The limited work done on seasonal flower and vegetable
crops has been cifted in addition to marigold.

The available literature has been chronologically
reviewed as under.
2.1 Influence of seedling age on growth, yield and flower

characters

The age of seedlings at the time of transplantig 1i1s
more important because 1t exerts profound influence on vegetative
growth, Tlowering time, vyield and quality of Tflowers. No
information has been reported regarding the effect of seedling
age 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.
2.1.1 Influence of seedling age on growth

Singh and Singh (1974) conducted an experiment at the
Experiment Station, G. B. Pant University of Agriculture and
Technology, Fantnagar during 1964-65 to determine the suitable
SOwing time and the age of seedlings for transplanting of Pusa
Red onion. Transplanting of 5 weeks old seedlings showed better

9rowth as compared to & and 7 weeks old seedlings.



Eim and Wong (1975) reported that 3-4 weeks old
geedlings were more vigorous in vegetative growth than those of
transplanted at O, 6 and 7 weeks age. Likewise, Norman (1977)
noted that better plant growth was obtained from €apsicum plants
transplanted at 5-6 weeks age over 7 weeks age. Singh and Sharma
(1981 also aobserved” that 3-4 weeks old seedlings produced more
vegetative growth as compared to 5, & and 7 weeks old chilli
seedlings.

Adelana (1983) conducted an experiment to study the
effect of age of transplants on the growth and yield of tomato.
The seedlings were transplanted 3, 4, 5 and & weeks atter sowing
in the nursery. From the investigation, he reported that younger
seedlings grew Taster than old ones.

Mangal et al., (1987) reported that the earlier

planting 1.2. 5 weeks old seedlings attained more vegetative
growth and development ot plant than later planting 1.e. 7 weeks
0old seedlings in cabbage.
Ealal.l FPlant height

Singh and Singh (1974) reported that the onion
seedlings transplanted at the age of 4 and S5 weeks showed
Increase in plant height non—-significantly as compared to & and 7
Weeks old seedlings.

Maurya and Singh (1984) found that seedlings of chilli
transplanted at 25 days grew significantly taller (58.25 cm) as

Compared to other treatments while, 40 days old seedlings
"emained dwarf (44.20 cm).

Vachhani and Fatel (1989) did not find any effect of

398 of seedlings on either plant height or number of leaves per



plant in uginn.
p.ls1:8 Number of branches per plant

Adelana (1983) reported that the vyounger transplants
(3 weeks old) produced more number of branches than older
transplants (5 and 6 weeks old) in tomato.

Maurya and- Singh (1986 observed more number of
branches per plant in case of 25 days old seedlings over 30, 35
and 40 days old seedlings 1n chill:i.
2.1.1.3 FPlant spread

Bulthuis (1983) reported that the maximum plant spread
was not significantly affected 1n B8 weeks old seedlings than in
those of 10, 12 and 14 weeks old seedlings in eggplant.
2.1.1.4% Flowering time

Lim and Wong (1975) observed that chilli seedlings
transplanted at 3-4 weeks after seeding were flowered and fruited
earlier than those transplanted at S, 6 and 7 weeks after
seeding. Similar results were reported by Norman (1977) in hot-
pepper wherein Tlowering was delayed by transplanting of old
seaedlings. Singh and Sharma (1981) also observed that 3-4 weeks
0ld seedlings of chilli produced Tlower earlier than those
transplanted at S5, & and 7 weeks age.

Adelana (1983) noted that the Tlowering in the younger
transplants of tomato was earlier than older transplants.
2.1.2 Influence of seedling age on yield

Verma et al., (1972) reported that the highest bulb
Yield of onion was obtained from the transplanting of 7 weeks old

Seedlings whereas, the lowest vyield was obtained from the

trﬂﬂiplantinq of 4 weeks old seedlings. The bulb yield increased



with increase 1in the age of seedlings at transplanting upto 7
weaks old seedlings and then i1t reduced gradually. Similar
results were also reported by Singh and Singh (1974) in onion.

Lim and Wong (1975) reported that the chilli seedlings
transplanted 3-4 weeks after seeding produced higher yield than
those transplanted at S, & and 7 weeks age. Singh and Sharma
(1981) also observed that 3-4 weeks old seedlings produced higher
vield than 5, 6 and 7 weeks old seedlinds in chilli.

Adelana (1983) stated that the fruit vield 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 by
5 weeks old transplants than those transplanted at 7, 2 or 11
weeks age. Similar results were observed by Mc Craw and Greig
(1986) 1in pepper.

Maurya and Singh (1986) observed that the vyields of
chilli were highest from plants transplanted at 25 days old
seedlings compared to those transplanted at 40 days old
seedlings.

Margal et al., (1987) reported that S to & weeks old
Cabbage seedlings produced significantly higher vyield than 7
weeks old seedlings. Similar results were also observed by
Vachhani and Patel (1988) in onion.

Islam et al (1989) ' observed that the highest

marketable vyield of cabbage was obtained with 28 days old

Seedlings and lowest was obtained with 42 days old seedlings.

2.1.3 Influence of seedling age on flower characters

Mangal et al., (1987) found that head quality of



cabbage was significantly improved when 5 weeks old seedlings
=howing the minimum length of core were planted as compared to 6
and 7 weeks old seedlings.

From the above reviews, it can be recapitulated that
with different age of seedlings, the growth, yvield and gquality
varies under each crop. Using the vyounger seedlings, plant
growth, yield and quality can be improved in comparison to older
seedlings.

2.2 Influence of planting time on growth, yield attributing
characters, yield and flower characters

The growth and yield are the products of interaction
between genotype and environment. Considerable variation 1in
growth and vyield of marigold flower has been reported under
varied agro-climatic conditions. However, no specific information
1s known regarding the optimum planting time under South Gujarat
conditions for which this experiment was conducted. The effect of
this factor on growth, yield attributes, vyield and quality of
flowers under distinct climatic conditions are discussed
hereunder fTor panoramic view.

2.2.1 Influence of planting time on growth

Kivatkin (1975) conducted an experiment to study the
etfact Jof o planting date on the growth and development of
Chrysanthemum. Rooted chrysanthemum cuttings were planted on 30th
of March, &20th of May, 2nd of June and 8th of July. From the
investigation, he observed that the late Plc'.-n'{fnﬁ; retarded

Vegetative growth but May planting resulted in vigorous growth of

Plants .
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An experiment was conducted by Yadav and Bose (1988) to
standardise the time of planting for cultivation of marigold.
This crop was transplanted in main field in the first fortnight

of January, February, March and April. They observed that the

seedlings transplanted in January recorded better plant growth

F

than later planting.
2.Bealal Plant height

Kiyatkin (1975) observed that out of four planting
dates wviz., 30th of March, 20th of May, 2nd of June and 8th of
July, the earliest planting proved superior in increasing the
plant height in chrysanthemum than those planted later.

Mukhopadhyay and Bankar (1981) observed that the height
of ftuberose plant comparatively increased during the planting
dates of January than in other months.

The ¢trials were conducted by Saini et al., (1988) to

study the effect of planting time on gladiolus flowering and
cormel production at Department of Horticul ture, Haryana
Agricultural University, Hissar during 1987-88. Gladiolus was
Rlanted on four different dates viz., 25th of October, 10th of
November, 25th of November and 10th of December. They observed
that gladiolus planted on 10th of November produced the tallest
Plants whereas, minimum plant height was noticed when planted on
the 10th of December.

Dod et al., (1989) reported that the highest plant

height was obtained in gladiolus planted on the earliest date (3

d September) than late dates (1Bth September and 3rd October).
Singh (12920} noted that the seedlings transplanted on

IS5th  of February recorded highest plant height (129.98 cm) 1in



marigold than those planted on 15th of March and on 15th of
april.
2.2.1.2 Number of branches

Yadav and Bose (1988) reported that the seedlings
transplanted in January recorded the highest number of branches
per marigold plant than those transplanted in February, March and
April.

Chanda and Roychoudhury (1991) observed fthat the
maximum number of branches per plant were found in 15th of March
planting compared to planting in other months in African marigold
cv. Siracole.

B.B.133 Plant spread

Singh (1990) found that the seedlings transplanted on
15th February recorded the maximum plant spread (5%9.47 x 6&60.64%
cm) 1in marigold compared to those planted on the later dates of
planting.
2.2.1.%4 Flowering time

Arora and Sandhu ((19287) reported that the early

Planting (3rd September) took significantly lesser days for
Tlowering as compared to late planting (1st November) in
gladiolus.

Dod et al., (1989) stated that the least number of days
"equired to flower emergence in gladiolus planted on the earliest
date compared to those planted on late date.

Gowda (1990) observed that the longest time was taken
to reach so per cent flowering (82 days) when planted in March,

and the shortest time in the July planting of china aster.

10



2.8.8 Influence of planting time on vyield attributing
characters and vyield
2.2.2.1 Number of flowers

Kivyatkin (1975) Tound that the maximum number of
flowers per plant was observed in May planting than i1n June and
July planting of chrysanthemum.

Fatil et al., (1987) observed that the transplanting of
aster i1in October and November gave the highest number of flowers
per plant than lafter transplanting.

Saini et al., (1988) reported that the number of spikes
per plant decreased with the delayed planting. Gladiolus planted
on Z2oth of October produced maximum number of spikes (1.67) per
plant. .Similar results were also reported by Yadav and Bose
(1988) i1n summer season marigold by early planting.

Singh (1990) found that the seedlings transplanted on
15th of February recorded the highest number of Tlowers (57.22)
per plant in marigold than those planted on 153th March and 15th
April.

2.2.2.2 Flower yield

Gowda and Jayanthi (1986) observed that the September
sown plant§recorded the highest flower yield (15.35 t/ha) closely
followed by November sown plant (12.32 t/ha) in marigold.

Yadav and Bose (1988) reported that the maximum flower

Yield was obtained from January planting in marigold than those

Planted in February, March and April.

Singh (1990) stated that the marigold seedlings

transplanted on 15th of February recorded the highest flower

11



yield (0.571 kg) per plot compared to those planted on 15th of
March and on 15th of April.
2.2.3 Influerce of planting time on flower characters

Gill et 1., (1985) showed that time of planting of
chrysanthemun Trom July to September affected the quality of
flowers to a great extent with respect to stem length, size ot
blooms and their marketable weight. They found that such
characters were not signiticantly decreased with every delay in
planting from July onwards. Same trend was also observed by Gowda
(1990) 1n aster.

The reviews regarding the intluence of planting time
to different flowering plants showed 1ts significant role on
growth, vyield attributing characters and yield. The effect of
time of planting was varying depending upon the agro-climatic
conditions and the variety of seasonal flower. In general, the
growth of summer flowering annuals was fnﬁnd-the best by planting
1t 1n the month of January.

2.3 Influence of pinching on growth, vyield attributing
characters yield and flower characters

In tall cultivars ot Tagetes erecta L., development of
dxillary branches and flower production are influenced by the
Presence of apical dominance. However, i1f the apical apicies of
Shoot are removed earlier, large number of axillary Ehnntscflgﬂige
Which bear more number of uniform flowers. Available relevant
literature on the influence of pinching on growth, vyield

attributing characters, yield and flower quality is r§E:EhtEd as

Undey ,

1

')

L



2.3.1 Influence of pinching on growth

2.3.1.1 Plant height

Fatel and Arora (1983) reported that pinching
treatments resulted i1n depressing effect on plant height, and 1t
was significantly reduced in carnation by delayed pinching as
compared to control amd early pinching. Similar results were also
observed by Chillida (1983) in carnation.

Arora and Khanna (1986) éhserved that pinching at 20
DAT resulted in maximum reduction in plant height as compared to
pinchings at 30 and 40 DAT and no pinching in African marigold
cv. Biant Double Orange.

Bhati and Chitkara 1(1987) reported that pinching
reduced plant height. This effect was most marked when pinching
was done at 15 DAT as compared to 30 DAT in marigold cv. African
Giant Double Orange, African Giant Yellow and French Dwarf Red.

Jayanth:y et al., (1987) stated that the maximum plant
height reduction was obtained by pinching at 27 DAS in balsam as
compared to 34 and S1 DAS.

2.3.1.2 FPlant spread

Singh and Arora (1980) observed that the spread of
Plant was increased by pinching at 40 DAT as compared to pinching
at S5O and &0 DAT in marigold.

Bhati and Chitkara (1987) reported that pinching at 15
DAT recorded the maximum plant spread in marigold as compared to

Pinchaing at 30 DAT.
€.3.1.3 Number of branches

Singh and Arora (1980) observed that pinching at 40 DAT

‘"Creased the number of branches in marigold whereas, pinching at

13
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g0 DAT showed reduction in the number of branches. Arora and
khanna (1984) reported that delayed pinching resulted in the
yncreased number of branches; pinching plants at 40 DAT produced
makimum (16.46) branches per plant as compared to no pinching.

Jayanthi et al., (1987) stated that the maximum number
of shoots Hlfl produced by pinching at 27 DAS 1n balsam as
compared to pinching at 20 DAS.
2.3.1.4 Flowering time

Bunt 1(1980) reported that ¢the pinching treatments
delayed the flowering and the delay was aggravated with 1ncrease
in the severity of pinching in carnation. Thus, the control
plants flowered earlier and delay pinched plants flowered later.
Similar results were also observed by Singh and Arora (1980) in
marigold, bGroskov and Angelov (1981), Chillida (1983) and Fatel
and Arora (1983) in carnation.

Arora and Khanna (1986) observed that all the pinching
treatments delayed flowering by 10-20 days as compared to contyrol
In marigold cv. Giant Double Orange. Similar results have also
been observed by Khanna et al., (1986) 1n carnation that pinching
delayed flowering and as the severity of pinching increased,

pregressive

there was delay 1n Tlowering.

2.3.2 Influence of pinching on yield attributing characters
and yield

2.3.2.1 Number of flowers per plant

Singh and Arora (1980) stated that the number of

Tlowers per plant was more in plants pinched at 40 DAT than S0

ind 60 DAT in African marigold cv. Biant Double Orange.
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Fatel and Arora (1983) observed that pinching
gignificantly enhanced the number of flowers per plant 1n
carnation significantly over control; but amongst ¢the pinching
treatments, no perceptible difference was observed. Similar
results were reported by Chillida (1983) in carnation.

Rajasekaran ~gt al., (1983) Tound that pinching done at
45 DAT produced the highest number of flowers per plant than
control i1n gomphrena. Similar results were also observed by
Khanna et al., (1986) in carnation that the flower production per
plant was i1ncreased with i1ncrease i1n pinching time.

Bhati and Chitkara (1987) observed that the maximum
number of flowers was produced by pinching at 30 DAT than those
pinched at 15 DAT in marigold cv. African Giant Orange, African

Giant Yellow and French Dwarf Red.

Jayvanthir et al., (1987) reported that the highest

number of flowers (44.10) per plant was obtained from plants
pinched at 27 DAS as compared to pinching at 20 DAS 1n balsam.

Yassin and FPappiah (1990) obtained the maximum number
of flowers in chrysanthemum when the pinching was done at &0 DAT
than pinching was done at 30 DAT.

2.3.B.4 Yield of flowers

Bing (1960) reported that flower yield was 1ncreased
With increase i1n the time of pinching in carnation. The flower
vield i1n panched plants was more 1in general, and 1in few
treatments this was almost doubled as compared to control.
Similar results were observed by Hillard and Hanon (1976) 1in

Carnation.



Singh and Arora (1980) observed that the flower vyield
per plant was . higher in plants pinched at 40 DAT than S50 and
60 DAT 1n marigold. Likewise, Arora and khanna (1986) also
ocbserved that the plants pinched at 40 days 1mproved flower yleld

significantly 1i1n comparison to pinching at 20 and 30 DAT 1n

marigold.

In marigold, Bhati and Chitkara (1987) found ¢that
flower vield per plant was maximum when pinching was done at 30
DAT compared to pinching at 1S5 DAT.

The highest flower yield was obtained from the plants
pinched at 7 weeks aftter transplanting compared to pinching was

done at &, &6 and B weeks after transplanting 1n chrysanthemum

(Gowda and Jayanthi, 19B8).

Yassin and Fappiah (1990) recorded the maximum Tlower
vield (253.8B2 g/plant) with plants pinched at &0 days after
planting than 30 days atter planting i1n chrysanthemum cv. MDU-1.
2.3.3 Influence of pinching on flower characters
2.3.3.1 Size of flower

Singh and Arora (1980) observed that the flower size 1in
marigold was decreased with TLEHPf in pinching time. Minimum
Tlower size was observed i1n plants pinched at 40 DAT than other
Pinching.
€.3.3.2 Flower quality

Arora and Khamnma (1986) stated that the flower quality

of African marigold flowers was not much altered under different

Pinching treatments. Similar results have also been Aeported in

Tarigold by Singh and Arora (1980).

16



The foregoing reviews revealed that the pinching plays
significant role in growth, yield attributing characters, vield
and quality of flowers in seasonal flowering crops. In ageneral,
the pinched plants show significant increase i1in flower production

and 1t also delay flowering over non—-pinched plants.







IXTI. MATERIALS AND METHODS

The details of materials used and techniques adopted
during tﬁr course of i1nvestigation are described 1n this chapter.
3.1 EHp.rin.nt.{tiit-

The present i1nvestigation was carried out from
December, 1993 to April, 1994 in block - D, plot number S5 at the
Regional Horticultural Research Station, Gujarat Agricultural
University, Navsari Campus, Navsari to study the response of
African marigold (Tagetes erecta L.) cv. Orange to seedling age,
planting time and pinching.

3.2 Soil characteristics

The s0115 of Navsari Campus o7 known as black soil,
which «a7l wvery deep, rich i1n organic matter and potash, having
good water holding capacity with Tairly good drainage and a7ve
reasonably suitable for marigold cultivation.

The physico-chemical properties of soils were
determined for the block-D, plot-5. The soil samples from the
Surface 0-30 cm strata were drawn from the experimental area
before transplanting. Later, a composite sample was prepared and
then analysed for physico-chemical properties. The values so
obtained are presented in Table 1.

The data presented i1n Table 1| revealed that the soil of
EXperimental plot was clayey in texture and slightly alkaline in

ound
Freaction. The soil Hanjguud for cultivation of marigold crop

Which requires a rich, well manured and moist soil.
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Table 1: Physico-chemical properties of the soil of experimental

plots
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5. Value for Method
No. Farticulars 0-30 cm depth employed
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A Physical properties .

1. Sand (%) 12.8 International

2. Eilt (%) ei.d pipette

3. Clay (%) 65.9 Method (piper, 1950)
Texture class clayey

B Chemical properties
1. Total nitrogen (N) (%) 0.04%8 ModifTied Kjeldahal's

Method (Jackson,1967)

2. Available nitrogen 155.00 Alkaline permanganate
(kg/ha) Method (Jackson,1967)

3. Available phosphorus &1 .62 Dlsen et al.,(1954)
(kg/ha)

4. Available potash 363.00 Flame Fhotometric
(kg/ha) Method (Jackson,1967)

9. Soil pH (1:12.5 soil 7.3 Backman's pH meter

water extract) (Jackson, 1967}
6. EC (m mhos/cm at 25 C) 0O.24 Solubridge Method

(Jackson, 19687)




3.3 L?tltiﬂﬂ

Mavsari Campus of the Gujarat Agricultural University,

where the present investigation was carried out, 1s situated on

Eu'—ET. North latitude, ?E'-Eui East longitude and with an
altitude of about 10U metre above the mean sea level. It is about
13 km away from seashore.

3.3.1 Climate (in general)

The climate of this region is typically ¢tropical and
monsoonic, characterized by fairly hot summer, moderately cold
winter and more humid and warm monsoon. In general, monsoon sets
on the last week of May or on the first week of June and lasts
upto the second tortnight of September. The total precipitation
received during the monsoon of 1993 was 1577.7 mm distributed
over 48 rainy davys.

The winter season sets usually by the end of October.
The temperature falls down Trom the beginning of November.
December and January are the coldest months of the vyear. The
minimum and maximum temperatures ranged between 10.3° C to 24.1 °
C and 2&6.9°" C to 37.8" C, respectively during the course of
investigation. The summer season commences during the middle of
February and ends by first week of June. The temperature starts
Ffising from February and reaches the maximum in the month April.
April and May are the hottest months of summer.

3.3.2 Weather (during the period of investigation)

The mean weekly meteorological data on maximum and

Minimum temperature, relative humidity and sunshine hours during

the course of investigation recorded at the meteorological

Observatory, N.M. College of Agriculture, Bujarat Agricultural
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University, Navsari Campus, Navsari are presented in Appendix—I.
pata Aindicated that the weather parameters were favourable for
the marigold cultivation.

< Plant material

The African marigold cv. Orange was used in the present

-

experiment.
The African marigold var. Orange possess the following
charactristics.
| B Flants are medium to tall growing (30 to 90 cm).
B Flants have a large size leaves and more number of branches.
3. Flants have large globular double flowers (5 to 7 cm).
4 . The flower head 1s orange coloursd with fully double blooms.
D Flower has a mild fragrance and good keeping quality.
3.3 Experimental details
The details of the experiment are given as under.
3.3.1 Experimental site
Plocik-'D', plot-5 at the Regional Horticultural
hesearch Station, Gujarat Agricultural University, Navsari
Campus, Navsari.
3.5.2 Design of the experiment
The experiment was laid out an a splat plot design with
three replications.
3.5.3 Treatments
Three factors were 1included 1n this experiment as

detailed below :
(R} Main plot treatments : (S x T)

(a) Age of seedlings at transplanting : Two

§y = 30 days after sowing (DAS)



8 = 40 days after sowing (DAS)

(b) Time of planting : Three

Ty = 25th January, 1994
TE:H aoth February, 1994

Tz = 15th February, 1994

(B) Sub-plot treatments :

FPinching : Four
Fgo = No pinching
Fq1 = 20 days after transplanting (DAT)
Fe = 30 days after transplanting (DAT)

Fg = 40 days after transplanting (DAT)

Thus, the experiment had twenty four
combinations.
3.5.4 FPlot size
(a) Gross 1 .30 m %« 1.85 m
(b) Net 2 1.80 m x 1.30 m
3.9.3 Number of replications
Three
3.5.6 Tatal number of plots
7e
3.5.7 Total experimental area
12.20 m % 42.80 m
= S2e.16 mE
3.5.8 Planting distance

(a) Spacing : 45 cm X 495 cm
(b) Total plants per plot : 20

(c) Total number of plots : 72

treatment
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2.5.9 Pinching

Finching of plants was done by removing the terminal
puds alongwith 2-5 cm growing stem by hand at four ftimes, (1) no
pinching, (11) at 20 days after transplanting (DAT), (111) at 30
days after transplanting (DAT) and (1v) at 40 days after

transplanting (DAT).

3.6 Cultural operations

The details of cultural operations are given here

under .

3.6.1 Land preparation

The experimental area was cross ploughed with the help

of tractor drawn i1mplements followed by discing to break the

clods, levelling and planking.
3.6.2 Manures and Fertilizers

Farm yvard manure was applied at the rate of 20 t/ha to
all the plots uniformly and was 1ncorporated into the soil at the
time of land preparation, while fertilizer was applied at the
rate of 120-40-60 NFE kg/ha.

Fhosphorus and potash were applied as a basal dose
uiformly to all the plots at the rate of &0 kg/ha.

Nitrogen was applied i1n two split doses, halt of N as a
basal and the remaining half was applied one month after
transplanting the crop. Immediately after fertilizer application,
Irrigation was given to the crop. Nitrogen, phosphorus and potash

Were applied 1in the form of urea, single super phosphate and

TWrate of potash, respectively.
3.6.3 Raising of seedlings and transplanting

As detailed 1n treatments, the seeds were sown on the
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ragsied nursery beds on 26th of December, 1993, 6th of January,
1994 and 1&6th of January, 1994 and 1t was transplanted on the 25
th of January, 1994, 5th of February, 1994 and 15th of February,
199% , respectively, to obtain regularly thirty days old
seedl ings.

Likewise, TOr getting forty days old seedlings, the
seeds were sown in the raised nursery beds on 16th December,
1993, 25th December, 1993 and &6th January, 1994 and the same were

transplanted on 253th January, 1994, Sth February, 1994 and 15th

February, 1994, respectively.
3.6.4% After care

Irrigation was given twice a week at initial stage and
later, the interval was extended to seven to eight days depending
upon the soil moisture condition.

Weeding and hoeing were done at 15 days interval to
keep the plots clean and free from weeds. Necessary plant
protection measures were adopted. No serious pests and diseases
were observed on this crop during the crop period.

Finching operation was done as and when neseded
according to the treatments.

3.6.5 Harvesting

Fully opened blooms were harvested without stalks 1n
the morning hours and the weight of flowers was recorded
immediately.

Tntal?{ & pickings were carried out at an interwval of 5

days. Thus, a total harvesting period of 30 days was regquired to

Complete harvesting operation.
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2.7 Observations recorded

The observations recorded during the course ot
invesigation are given below, with the procedure adopted.

Five plants in each plot were randomly selected from
the net plot of each treatment and tagged for reducing the number

of observations.

3.7.1 Plant height

Height of the plants (in centimetres) was recorded
twice 1.e. (1) before pinching and (11} at flowering stage by
measuring TfTrom the base of stem at ground level to the growing
tip of the plant.

3.7.8 Number of branches

The number oT main branches, arising Trom the main stem
were counted twice 1.e. (1) before pinching and (11} at flowering
stage 1n tagged plants and the average value was recorded.

3.7.3 Spread of the plant

The maximum spread of the plant N-S, E-W was recorded
I Sq.m. at the middle portion of the plant at two stages 1.e.
(1) before pinching and (1i) at flowering stage.

3.7.4 Main stem diameter

The main stem diameter was measured in centimetres at
Tlowering stage with the help of a vernier calliper. The portion
between first and second node, Trom the base of stem was measured
Tor stem diameter.

3.7.5 Number of nodes on main stem

Average number of nodes on the main stem was recorded

at the Final harvesting stage ot the crop.

)



3.7.6 Number of days taken for flower bud appearance
The number of days, from transplanting to flower bud
inttiation were counted to record this observation.

.77 Number of days taken for flower opening

The number of days were counted from the flower bud
differentiation to the " complete opening of the flower.
3.7.8 Number of flowers per plant

Five plants were selected at random from the
experimental plot of each treatment and the total number of
flowers per plant were recorded. Finally, average number of
flowers per plant was calculated.
3.7«% Yield of flowers per plant

From the five randomly selected plants, the fresh
weight of fTlowers was recorded and later the average vyield of
flowers per plant i1n gram was calculated.
3.7.10 Yield of flowers per plot

The vield of flowers per plot (i1n kg) was recorded on
the basis oFfF Tresh weight of harvested flowers +Trom each
Experimental plot.

3.8 Flower characters

Five marketable fTlowers, alongwith stalks fTrom each
EXperimental plot, were selected at random and used for recording

the following observations.
3.8.1 Flower diameter (size of flower)

Maximum breadth across the Tlower was taken as diameter
Of the flower and was measured in centimetres by using a vernier

Callipers.

2b
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3.8.2 Thickness of flower

The measurement from the base of the flower to the tip
was taken as thickness of flower and was measured in centimetres
by means of a vernier callipers.
3.8.3 Peduncle length

The length of the stalk of flower was taken as peduncle
length and was measured 1n centimetres.
3.8.%4 Feduncle girth

The diameter of the lower most point, from the base of
the flower was taken as peduncle girth and was measured with a
vernier callipers.
3.8.5 Fresh weight of flowers

Five marketable flowers, taken from the fresh harvest
were weighed and average was calculated for esach treatment in
grams.
3.8.6 Dry weight of flowers

Five marketable flowers were taken for dry weight of
Tlower. The dry weight was recorded aftter oven drying the fTresh
flowers at &0°C till constant weight.
3.8.7 Longevity of flowers

Five Tully opened Tlowers were selected and were kept
s such on plant to determine the longevity of flowers. The
1ﬂngevitv was experssed as number of days from complete opening
of the flowers till to the flowars were no longer fit to be Eﬂld.
In the market.
3.9 Statistical analysis

The data 0%  the characters studied were subjected

‘o statistical analysis through procedure appropriate to the
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design of experiment: . The treatment differences were tested with
‘F' test. Critical differences at S5 per cent level have also been WNoTk o

Wheyt evey the treatment effects were significant.
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IV. EXFERIMENTAL RESULTS

The present i1nvestigation, to study the ‘response of
African marigold (JTagetes erecta L.) cv. Orange to seedling age,
planting time and pinching' was conducted during summer season of
199394 at the Regional Fruit FResearch Station, Gujarat
Agricul tural Umiversity, Navsari Campus, Navsari. The data so
collected were analysed statistically and the main effects and

only saignificant interactions are being presented 1n succeeding

paragraphs.
4.1 Browth attributes
4.1.1 FPlant height

The mean data on plant height recorded at two stages
1.2. before pinching and at flowering stage as influenced by
seedling age, planting time and pinching are presented in Table
2.
4.1.1.1. Plant height before pinching

The data presented in Table 2 revealed that the plant
height beTore pinching was not signiticantly influenced by the
seedling age. Likewise, the planting time also did not i1nfluence
the plant height significantly.

Data further revealed that the pinching did not reflect
Significant difference in the plant height. The mean plant height
ecorded at this stage were 10,90, 11.01, 11.21 and 11.3& cm
under P, Fys» Pp and Fy treatments, respectively.

“.1.1.2 Plant height at flowering stage
The data presented 1in Table 28 indicated that the

Stedling age, did not influence signiticantly the plant height at



Table 2 t Effect of seedling age, planting time and pinching

i — T ———— — — ——

(A)

(B)

(C)

(D)

the plant

stage of African marigold cv. Orange
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Treatments

Seedling age (S5) .
S4 (30 DASB)

Sp (40 DAS)

S.Em. *+

C.D. at S%

C.V. %
Planting time (T)

T1 (5th January)
Ta (5th February)
Tg (15th February)
S.Em. +

C.D. at 5%

C-V. %
Pinching (P)

Fg ({No pinching)
Fy (20 DAT)

Fp (30 DAT)

Fg (40 DAT)
S.Em. +

C.D. at S«

C:V. ¥
Interactions

SxT
SxP
TxP
SxTxP

height before pinching

and

Flant height

11.16

11.09

O.11
NS

S.96

11.07
11.14
11.15

0.14

10.90
11.01
11.21
11.3&

0.31

11.80

6656

at

72.90

68.71

1.465
NS

13.95

75.60
72.33
&£4.48
2.0
&.35

13.995

76.15
65.86
&B8.54
72.66

1.6%9

4.86

1&- 15‘

NS

NS

on

flowering
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flowering stage. The mean plant height of 72.90 and &8B.71 cm were
recorded under 5§y and S; treatments, respectively.

The planting time signiticantly influenced the plant
height at flowering stage. Flants transplanted under T; (25th
January) treatment recorded significantly higher plant height of
75.60 cm at flowering stage which remained statistically at par
with the Tz (5th February) treatment. While, the lowest plant
height of &64.48 cm was recorded when crop was transplanted under
T3 (15th February) treatment.

Likewise, pinching also influenced the plant height at
flowering stage significantly . The maximum plant height
of 76.15 cm was recorded under Fg; (no pinching) treatment,
followed by 72.66 cm recorded under Fg (40 DAT) treatment. While,
the minimum plant height or 65.86 cm was recorded under Py (20
DAT) treatment, which remained statistically at par with the
treatment Fy (30 DAT).

All the interactions, viz., SxT, 5xFP, TxF and SxTxF
effect among different seedling ages, planting times and
pinchaings with respect to plant height recorded at Tlowering
stage were found to be non—-significant.

4.1.2 Number of branches per plant

The data regarding the number of branches per plant
before pinching and at Tlowering stage as avfected by different
seedling ages, planting times and pinchings are highlighted 1in

Table 3,
4.1.2.1 Number of branches before pinching

Data given 1n Table 3 revealed that the number of

branches before pinching was not significantly influenced by the
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Table 3 : Effect of seedling age, planting time and pinching

the number

flowering stage of African marigold cv. Orange

of branches

o i ————— —_— =

Treatments

- i — —— —_—— —— —

(A)

(B)

(c)

(D)

Seedling age (S).
S, (30 DAS)

Sp (40 DAS)

S.Em. +

C.D. at 5%

C.V. %
Planting time (T)

T4 (25th January)

Tp (S5th February)

Tz (15th February)
S.Em. *

C.D. at 5%

C.V. %
Pinching (P)

Fo (No pinching)
F, (20 DAT)

F'E (30 DAT)

F3 (40 DAT)
S.Em. +

C.D. at 3%
Elvl H‘
Interactions
SxT

SxP

TxP
SxTxFP

before pinching

and

on

at

-— T e T S S — i e S e w— " —

Number of branches

e S e S S S S R e R S s EEE B Bl s s S e e RS E = Eem —

Before pinching

—

7 .65
7 .63
0.10

NS

7.76

7.70
7 .65
7.60
.12

NS

7.76

7.9%
0.19
NS

10.40

eb.26

24 .26

0.88

NS

20.79

26.82

24 .6%

24 .31
1.07
NS

20.7%

c6.14

20.33

22.46

32.10

1.28

3.468

21.51

NS

—_ = —— =

At flowering



seedling age.
Likewise, the planting time also did not exert
signiticant effect on the number of branches. On an average, the

number of branches recorded were 7.70, 7.65 and 7.60 under T4, Tp

and Ty treatments, respectively.

Data also revealed ¢that the pinching failed to
ifluence the number of branches. The mean number of branches
recorded at this stage were 7.37, 7.56, 7.75 and 7.94 under F_,
Fis Fp and F3 treatments, respectively.
4.1.2.2 Number of branches at flowering

Data regarding the number of branches per plant
revealed that there was no significant influence on number of
branches per plant by the seedling age. However, the mean number
of branches per plant was highest-under Sy (26.856).

Likewise, the planting time also did not influence the
number of branches at flowering stage significantly. The average
number of branches recorded under Ty, Tz and T3 treatments were
cb.BE2, 24.64 and 24.31, respectively.

The number of branches per plant significantly differed
due to wvarious pinching times. The result revealed that delayed
Pinching increased the number of branches per plant. In fTact,
there was significant difference in the number when the plants
were pinched after 40 DAT as compared to no pinching,

Finching at 20 or 30 DAT was not effective.

4.1.3 Spread of plant
The influence of different seedling ages, planting
times and pinchings on the spread of plant recorded at two stages

l.e. before pinching and at flowering stage are presented 1in

343



Table & 1 Effect of seedling age, planting time and pinching on
the spread of plant before pinching and at the
flowering stage of African marigold cv. Orange

Spread of plant (sg.m)

Treatments = = & e
Before pinching At flowering
(A) Seedling age (S) .
Sy (30 DAS) 0.01 0.30
Sp (40 DAS) 0.01 0.29
S.Em. + 0.0001 0.006
CuiD. at 5% NS NS
L.V % 7.76 11.54
(B) Planting time (T)
T4y (25th January) 0.01 0.30
Ta (S5th February) 0.01 0.29
Tz (15th February) 0.01 0.29
S.Em. + 0.0002 0.007
C.D. at 5% NS NS
EsV. X 7.76 11.54
(C) Pinching (P)
Fg (No pinching) 0.008 Q.22
Fq (20 DAT) 0.01 0.35
Fg (40 DAT) 0.01 0.28
S.Em. % 0.0003 0.006
C.D. at S% NS NS
C.V. % 13.43 ?.30
D) Interactions
SKT NS NS
SxP NS NS
TxP NS NS
SxTxP NS NS
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Table 4. .
G331 Spread of plant before pinching

The results pertaining to different seedling ages,
planting times and pinchings on the spread of plant showed that
their differences were non—-significant.
4.1.3.2 Spread of plant at flowering

The results of different seedling ages and planting
times on the spread of plant at flowering were TfTound non-
significant.

However, the result pertaining to the spread of plant
in marigold showed that thelr differences were significant ¢to
various times of pinching. The highest spread of plant ((0.35
sq.m) was found with F; (20 DAT). Delayed pinching reduced the
spread and the lowest spread ot plant (0.22 sq.m) was Tound with
Fa (no pinching) treatment.

4.1.4 Stem diameter

The influence of different seedling ages, planting
times and pinchings on the stem diameter presented in Table 5.

A perusal of the data presented in Table 5 revealed
that the stem diameter was significantly influenced by the
seedling age, planting time and pinching.

The data pertaining to the stem diameter of the
Marigold plant revealed that the seedling age singificantly
affected the stem diameter. The diameter of the plant was
Significantly less with advancement of seedling age from 30 to 40
days.,

The same trend was also observed 1n case of the

Planting time. Twenty fifth January was found to be the most
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Table S: Stem diameter and the number of nodes on

main stem as

influenced by seedling age, planting time and pinching

o _— —_

Treatments

-

Stem diameter

(

cm)

o — T —— i ——— — S —————— — ——

(A)

(B)

(C)

(D)

Seedling age (8)
Sy (30 DAS)

Sp (40 DAS)
S.Em. +

C.D. at 5%

C.V. %
Planting time (T)

T4 (25th January)

Ta (Sth February)
Tg (15th February)
S.Em. *+

C.D. at 3%

C.V. %
Pinching (P)

Py (No pinching)
Fq4 (20 DAT)

Fa (30 DAT)

Fg (40 DAT)
S.Em. *

C.D. at 5%

EV. %
Interactions

SxT
SxP

TP

SxTxP

0.85
0.B0
0.01

0.04%

B.56

0.92
0.84
0.72
0.01

0.04%

B.56

0.76
U.Eﬂ
0.86

0.90

0.04

7.78

Sig

&

&

&

Number of

nodes

on main stem

O N R — O — — T — — — - T —

11.84

13.43

0.8

0.8%9

13.42

13.38

13.2%

11.283

0.35

1.09

13.42

12.43

12.48

12.78

12.85

0.43

NS

14.30

NS

NS
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pptimum planting time Tor maximum stem diameter (0.92 cm) and
thereafter i1t significantly reducti as the planting was delayed
(from Q.92 cm to .72 cm).

Likewise, ¢the effect of pinching on stem diameter was
also found significant. The maximum stem diameter (0.90 cm) was

recorded under the PE (40 DAT) treatment which remained

statistically at par with the Fp (30 DAT). The minimum stem
diameter (0.76 cm)was recorded under the Fg5 (no pinching)
treatment which remained statistically at par with the F; (20
DAT) treatment.

Among all the interactions viz., SxT, SxF, TxP and
SxTxF, only the SxT interaction was found signiticant (Table &).
Data mentioned in Table & revealed that by combining appropriate
seedling age and optimum planting time (5;Ty’ significantly the
maximum stem diameter (0.96 cm) was attained.

Table & : Interaction effect of seedling age and planting time on

the stem diameter of African marigold cv. Orange

Flanting time

Seedling age ——————— e e e S — A
1 T2 T3
Sy 0.96 0.81 0.79
Sp Q.89 V.87 D.54
S.Em. + 0.02

C.D. at 5% V.06
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4.1.5 Number of nodes on main stem

The results pertaining to the number of nodes on main
stem &as affected by the different seedling ages, planting times
and pinching treatments are presented in Table 5.

Signiticant differences 1n the number of nodes were
observed between the two ages of seedling. The maximum number of
nodes (13.43) on main stem was observed in the Sz (40 DAS)
treatment, while the minimum number of nodes (11.84) on main
stem was recorded in 5S4 (30 DAS) treatment.

The effect of different planting times on the number of
nodes on main stem of marigold plant was also found significant.
The maximum number of nodes on main stem (13.38) was recorded
under the T1 (25th January) treatment which was at par with the
TE (9th February) treatment. Minimum number of nodes on main
stem (11.283) was found under the T4 (15th February) treatment.

The influence of the various times of pinching on the
number of nodes on the main stem of marigold was found to be non-
significant.

b.2 Flowering behaviour

The results concerning to the flowering behaviour of
African marigold cv. Orange by the various treatments are given
in the following paragraphs.

4.2.1 Number of days required for the appearance of flower

bud (from transplanting)
The data relating to the number of days required for
Tlower bud appearance (from transplanting) as affected by

different seedling ages, planting times and pinching treatments

re presented in Table 7 and also graphically depicted in Fig.1.
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JThe results summarized in Table 7 focussed that the
effect of various seedling ages, planting times and pinchings on
the number of days required for flower bud appearance ¢, found

significant.

The minimum number of days (54.74) was required for the

-

appearance of flower bud when the seedling age was 30 days (5))
and this was significantly difrtered (58.29) for the flower bud
appearance when 1t 1s 4U days (Sz).
1req menks omn

It 1s seen from the Table 7 that the| planting time
differed significantly in respect to the number of days required
for the appearance of flower bud. The number of days required for
the appearance of flower bud did not :hange when the planting
time was either T4, or Tz (553.18) but significantly dclay wae
seen when the planting time was dalayed to 15th February (58.59).

Likewise, the influence of pinching on the number of
days required TfTor flower bud appearance was also found

significant. The minimum number of days (54.24) was required for
flower bud appearance in the FPg (no pinching) treatment and the
maximum number of days (58.53) required under the FP3 (40 DAT)
treatment (Fig.1).

Among all the interactions viz., SxT, &SxF, TxFP and
wmTxP, only SxT and S5xP interactions were found significant.
While, TxP and SxTxF 1nteractions were found to be non-
significant (Table 7).

The interaction effect between the seedling age and the
Planting time was found significant. The data recorded in Table 8

Showed that the minimum number of days (54.11) required for

dppearance of flower bud was recorded under the Elll,int-qa;t;nn.
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Wwhile, the-maximum number ot days (41.88) required for flower bud

appearance was observed under the 55Ty i1nteraction. Interactions

51Ty and S$1Ta were statistically at par.

Table 8 : Interaction effect of seedling age and planting time on
the number of days required for the flower bud

appearance of African marigold cv. Orange

e S i S S e e S S S S S S S SN S S R L SN SNES SES  SE  R m m p e l S S S S SE S R e S S A i S i G S S S —

Seedling age = = @ —mmmmm e
T4 ¥z T3
8o &1 .88 o596 .74 56 .24
BelEme ot 0.35
E-Da. at S% a1t

—— N TEETT S TR P THEE N S P e e T e e e e e e e e i e RS8R TTT @R Tmms T e il - i S S - - S A - . RN S S SR S S S S S S S SN S S S — —

Table 9 : Interaction effect of seedling age and pinching on
number of days required for appearence of flower bud ot

African marigold cv. Orange

S S o IR G i i — o — o o i i i i o i, i i, W W T B e e e e e e e e e e e e e e — — — e

S e B e e e
FD Fl F'E F3
=3 o2.98 S94.61 99.20 26.1%
= 55.50 57 .86 58.92 60.88
S.Em. + 0.38
C.D. at S% 1.08

Likewise, the interaction efrect between seedling ages

Sd  pinching was also Tound signiticant on the number of davs




required -for flower bud appearance (Table 9). The i1nteraction
g1F recorded the minimum number of days (52.98), while the SFj3
interaction recorded signiticantly the maximum number of days

(60.88B) Tfor the flower bud appearance.

4.2.8 Number of days required for opening of flower ( from

flower hud‘;ppnarintel

Data of different seedling ages, planting times and
pinchings on the number of days required for the opening of
flower are presented in Table 7 and also graphically depicted 1n
Fig.2. The influence of seedling age, planting time and soinching
on the number of days required for flower opening were found
significant. The data concerning the number of days required for
flower opening highlighted that the &4 (30 DAS) treatment
recorded the minimum number (15.64) as compared to the 'SE
treatment (40 DAS) and the difference was significant (16.47)
only each other (Fig.2).

So far as ghe planting time was concerned, both T; and
T treatments were at par, while T3 treatment (15th February)’
significantly increased the number of days (14.73) required Tor

Tlower opening.

The data regarding the various times of pinching on the

number of days required for the opening of flower showed that
the minimum number of days (15.53) was observed under F, (no
Pinching}) treatment and the maximum number of days (16.73) was

"equired for opening of Tlower 1in the Fg (40 DAT) treatment which

Was at par with F2 and P (Fig.2).

Among the SxT, SxF, TxP and SxTxF interactions, only

the SxT interaction was found significant (Table 10). Data

-



_l._._..IlI.-.._.i_.._.._-.q'.._...-i....._.l-__.I-.-.I_..-.-I.-._I‘.I..I.-l..I.!Il.!l._-.__I.-_I.H..
¢ ,-h b._' .-._r i.-_ _-.I .-.il. .-_I. l.‘.._r . ii_.-. .-_l .-_,.-_.-_..-, i.-..l.ll__l .-.i__-_.-ii l.i i_l. oy l-_il ih i.-_ _..I i__ll.l l_h iﬁllil .-..-. iﬁ. * l_i i__l_ ill,i_-.l .l_l_i.i_l__l _l.i_iI #_I A
i i_i.l,.l 1‘*‘ .-.l .-._' .l_.-__ fi__-,i __-_l_ _-_.i_l,t..-.i.-._l.-..i .-__I_-.' .l.,l .-_._l_ _'._..l__l _-_1_._‘._1 #_I .'lf*_i_l _I.l,.l,i ._-.-_ l__.l_ l_.-_ _l,._-.l_i._li .‘_l. ,Jll. #__I ._i_ .ii,'."f iif._.‘___-fl.‘i_ __-___-. ,f__
..... i ‘..r‘_l.' i .‘.r.. ] '.h ‘..I..' i ._.r‘l.‘ E ‘.F‘..I‘_ [} ‘F...._. . ._.‘.... " ..; .‘..I.‘ B ‘.I‘..-..‘l.‘..r‘l. i ‘.I... i . i ‘l' i ‘F‘I&‘F‘h'h.‘l‘.!‘.—‘lﬂ'r‘h ‘..I.‘.r.‘l_‘b..‘

lnl..l..._1.-_...u_-.___.1..-_.1.1.._-..-..1..__..-..__..11...1._-_-_-..I._-.I_-I..__.1._...-4.._.|1.J-..-.|I...1..|.l..l.l.11l...-..-..1.1.
e o oo o o st s oot o
.:.....t...f-...#.-:-.-ii_..ii-ii-liiiﬁilﬂtiﬁi 0 WO ...«oicoii M)
- h..._-_..'._..-..r'-.'_..‘.- .‘k‘h*-‘t*i‘-.‘t‘v';.‘_l*u' _..‘.l.'_h‘.r‘_.-. & .I.‘..-..'.-. .r..'.._..‘.. -..'_._..._.l.‘_.!..'.._..‘_.-...l. i .‘....._. .r.'-.'.-.‘.?._.‘..r‘l.ﬁ

o W e e T T e Tk Wk F W e Wl T AT e Tl T e TaT AT TR T & F R TE& T Val &P e FaTh T Td T AT R T AT s T TR T YR T AT " ATA TR T RTERT RTE ™™
R R R X BI KBRS
I I S P I PP I I P S T T P P Y P I O P I I R S P2 SO PO PO

_ﬂhit.._-.r_._..-,ti_.rh__..h..-.r#h.rhﬁ*#hihihﬁhihﬁfﬂhtﬁrhﬂim.rh#u.i._-.rhlﬁwihbh .n_.._“_T L.#hhﬂih#hiﬁ h.#htb.ﬁ.rrhtr_ihiﬁ
?E?33ﬁﬂﬂEﬁfEﬂﬂﬂﬂEﬂﬂEﬂﬂEﬂﬂfﬂfﬂﬂqﬁﬁﬂﬁﬁﬁﬂﬁﬁﬁﬁhﬁﬁn
S T % I G NG G DR G G R L X O S R s R G s KN

_'._1.1.-1..1.1.4..1.]...1..1.]..1.1‘.4..1.1..1..‘-.1.14.11‘.1.4..‘1.1111‘.11‘.414*1*1141‘.*‘*
Ft.t-........-.?#Fili#i#iﬁi.#ilibﬁ. .-l__-i.-._. _-__lii&#.-_ & _t#.-ifi.#_-.t_-__-ﬁr-ili.f.r-.iii_l#.-.ﬁ#i-__.-_i.-,._._,i.-.-r.-r.t ili###tl,i#.rtiiiiil.h
e s et e e et e e e e e e e 00 a0 8 e e e e e e e e e e s e s e e s e e T e e e
LR 0.9 0. 0.0, 0.0 0. 0. 0 0.t 00, 0,00, 0. 0 00 ¢ 0.0 ¢ 0. 0. 0.0 0. 00 .00 0. 0.0 . 0.0 0. 0.0 .0 0,1

o 2% S S S S0 NS A0 B S D0 S I N S A .i4.._.-.‘.L_ri.i.qiw.l.ﬂlqiqlq_-.._ihl._I._._i...l.._.'i..lle_

b B ¢S e G 4G 40 0050000340400 0009004000002ttt ot ae
n3ﬁhhhHﬁhhﬁﬂﬂﬂﬂﬁﬁﬁﬁﬂﬁﬂiﬂﬂﬁﬁﬁﬁﬁﬂﬁﬁﬁhﬁhﬁﬁﬁﬂﬂﬁﬁﬂﬂﬂﬁﬂ

_..-.-.*. ‘r'_..‘.p.‘.h.'._-_r_‘h.'._..‘.r'-_-r‘r‘h‘.u.‘h‘_n*...‘h‘..‘“‘h h‘r‘.-'....‘.-.‘.._..._...‘..!_'_._..‘..r‘.i‘_._..‘F‘i‘.._.‘!‘.h‘_. .r...'.-.‘h‘h‘_h Fi

Tl TP Tkl AT AT AT e N T T a T T TR T T aTh AR AT iT T a" T d"d T AT AT aY T AT aTaTaTaTaTi"d " AThAYATaTaT
fﬂﬂﬂ????ﬂﬂ???ﬂ?3?ﬂ??3?Fﬂﬂfﬂffﬂfﬂﬂ?ﬂ??ﬂ??ﬂ??ﬂﬂﬂfﬂ
S A I S M 3 S A AR S ARSI
‘.F‘..‘.f'_ .'.....‘..-_‘-.-...l_.‘_-..-'.n....H_l...-..'.._.‘..r.'f....r.‘...-. ._._._..‘..-.-_r‘b‘h‘n‘r‘i‘-‘f'h‘-.‘h*h.‘.I...‘_.-..'.._......-_‘I....._..‘.l*l.-.h ‘.I'_l'...‘.l..._n.‘l‘ld

ﬂl‘qﬂ.!--q._.!_l.-q.-..-i..l.-.u‘q._..l._....._.._t.ﬂil.q1I|.1..__..I.._-.i..I..._-.i..I.._.I....;.I_.i._...‘..-.__-..I.
¢ b t.. i.#_-..- l... .-___.,.-rh i&i&iﬁ*&iﬁiﬁ i.#.ii i.n iﬁiﬁ .-.-..l_-_ lﬁ __-.... e iﬁt.- o l,.-_i.r i.- lﬁlﬁ !.-_tb..l... l..!l.-, Xy _Th_-.__-#r l& iﬂ .l._ M l._, I..-__-_.__- M
ﬁ#ﬁiﬁ!##fii#ii#ii’fii A AT AN A A A R SIS A IS 00
_I' ..‘.-.*l.'.u ‘._r_'._.. r‘l'r‘r‘l'-‘r‘.b'-‘-r.. i 'a‘.‘.‘h‘n‘l'-‘hi_l' —_‘.I.....l '_.h‘l..' _..'_-.-_.l..-.h .‘..._ ..l_‘._.‘.r.._.l.-._.‘_f‘_.l.‘_ _.‘l' r'-‘l... ‘r.'.l._.

T AT aTaTa TR & FaT &l ¥Val '..--...:-.-.-._n...q_-.-u._1.-41..1...‘...'.1......'.!.‘._..1....._
r._-. .1_-_“ _-_1 l._-,_lt i.t .L..,Ii l.fi.u_.-l.t i,# .-..m _l.i .tl l.-. l.' *#li * in. .l,__- l.# i.t i..'i,i .-_li. .i# i,.-_l._-_. .I_,-. lTi l.l ,l__-_ _-r.-_ i... ..I,- > & ._-.,l PN )

-t iiii.-_i.-._______._.# __-.t...i...i .-.*...i!t.-,.._. Xy ._rt, l.- n_...l,._-.iiit i._.. .-__.._ .-..-. l.i X l..__ Xy l.i ._._.__. 0 liiil...._ lii.-_!i t_-. iilil.-_r.-_ i.i l__-.il l.i t+ A
l‘.h.‘...-_.' & '. i ‘..-_.' 'l -_.I..'..H_..' 'l ‘..r......-_..'..-.*.br.'_._..-.._. ‘.....‘.-..'..r....h..'..__ -...r._.!.'.-..‘.-r.‘..-.'.l .‘I'.._....... ‘.I..*._. ‘..-r‘..-..'.._..‘.-r...h_ ...‘_.-r_'.l_.'_._..‘..r.._li_.__ “.‘.P‘.‘.‘h

-9

4@mMo14 jo bButuado
843 40} paarnbau sAep jo uaquny

P3

T
T2

T

32

31

Pinching

Planting

Seedling

time

age

pinching

of seedling age, planting time and

number
flower in African marigold cv. Orange

Effect
on

213

Fig.

opening of

the

for

of

days required



presented - 1n Table 10 i1ndicated that significantly the minimum
aumber of days (15.47) required for Tlower opening was racorded
under 5 Ty interaction which was at par with 5,75, S, T3 and SzT73
interactions. While, significantly the maximum number of davs
17.69) required Tor Tlower opening was Tound wWith SaT4
interaction. F

Table 10 : Interaction effect of seedling age and planting time

on the number of dayvs reguired Tor the opening of

flower of African marigold cv. Orange

e — . W R S S S S S — N y — . — i — i — — ——— — . —— — T — — T S T e W S NN S G O S S S o — i —— i — — —— —

Seedling age = 00 e e
Sy 15.47 15.66 15.81
Sz 17.69 16.20 16.12
E-Eﬂ'l- "_' IJ.dE’
C.D. at S% 3,70
4.3 Production of flower

The data relating to the production of flower and 1ts
attributes as aftfected by the various treatment combinations are
Presented in Table 11.

4.3.1 Number of flowers per plant

Table 11 shows that the number and vyield ot Tlowers
Per plant and flower vield per plot were infTluenced significantly
by seedling age, planting time and pinching. The effect was also

Sraphically depicted in Fig.3.
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Table 11 : Effect of seedling age, planting time and pinching on

the production of flowers of African marigold cv. Drange

. — —— ——— ——— . . R S . . e R R e i e e o we—— — m—

I— el e e I —,

Froduction of flowers Flower
per plant yvield per
Treatments = - -————eee o - plot (kg)
Number Yield (g)
(A) Seedling age (S)
Sy (30 DAS) 34.81 192.20 3.43
Sp (40 DAS) 21.55 123.86 2.65
S.Em. + 0.45 2.29 0.082
C.D. at S% 1.40 7.72 0.06
EVe. % .49 8B.70 5.11
(B) Planting time (T)
T4 (25th January) 32 .44 184.83 3.9
Tz (5th February) e8.02 156.17 2.90
Tg (15th February) 24.07 133.09 C.69
EIEmI t G‘IE“ EtEl rJl[:,E
C.D. at 3% 1.72 8.85 0.08
C.V. % ?.49 B.70 .11
(C} Pinching (P)
Fao (No pinching) 28.95 167.24% 3.18
Fi (20 DAT) 25.36 142.96 2.56
Fo (30 DAT) e7.52 153.96 2.87
Fg (40 DAT) 30.688 167.97 3.55
S.Em. * 0.9 3.99 Q.06
E-D. at 5% 2e.58 11.44 17
: Ga¥a RN 13.53 10.70 B.09
(D) Interactions
SxT Sig. Sig. Sig.
SxF NS NS NS
TxP NS NS NS
SxTxP NS NS NS



It i1s seen from the Table 11 that the seedling age
differed significantly in respect of the production of number of
flowers per plant. The maximum number of flowers per plant
(3%4.81) was noticed in treatment 8§y i1.e. 30 days seedlings, while
the minimum number of flowers per plant (21.55) was recorded 1n

F

treatment 55 1.e. 40 days old seedlings (Fig.3).

20 Tar as planting time has concerned, the T, (25th
January) treatment produced significantly higher number of
flowers per plant (32.44) as compared to both the Ty and Tg
treatments.

In case of pinching on the number of flowers per plant,
the Fg (40 DAT) treatment produced significantly more number of
flowers (30.88) which was at par with the P54 (no pinching)
treatment.While, F; and Fp were at par.

Only SxT interaction was found significant, while Sx«F,
TP and SxTxF interactions were found to be non-significant.

Table 12 : Interaction effect of seedling age and planting time

on the number of flowers per plant of African marigold

B e ——_———————————————— e L T o T e ————

Seedling age = = @ ——mmmm e e e e
TI TE TE
51 42.79 32.37 29.31
EE i8.82 23 .68 Pe.13
S.Em. + 0.77

—_—— —_—————— — — — —_——— = —_—— o — S —C—— —— —
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*The interaction effect between seedling age and
planting time was found significant (Table 12). Data tabulated 1in
Table 12 reflected that the Sy Ty interaction produced
gignificantly ¢the maximum (42.75) and the 8S5T, interaction
produced the minimum number of flowers per plant (1B.8B2).

4.3.2 Yield of f;ﬂﬂlrl per plant
The results regarding the effect of seedling age,
planting time and pinching on the yield of flowers per plant are
presented in the Table 11 and also graphically depicted 1in Fig.4.
The influence of seedling age, planting time and
pinching on the yield of flowers per plant was found significant.
A perusal of data presented in Table 11 showed that the
maximum yield of flowers per plant (192.20 g) was observed with
Sy (30 DAS) treatment, while the minimum yield of flowers per
plant (123.86 g) was noticed under Sgp (40 DAS) treatment (Fig.4).
So far as the effect of planting time on the vyield of
flowers per plant was concerned, the maximum yield (184.83 g) was

recorded under T1 (25th January) treatment and the minimum vyield

of flowers per plant (133.09 g) was observed under the Tg (135th

February) treatment (Fig.4).

In case of various times of pinching, the highest yvield
(167.97 g) was noticed under P5; (40 DAT) which was at par with F,
(ne  pinching? traatmantﬁiuhtlﬂ_iignificantlv the minimum vield
(142.96 g) was recorded with F; (20 DAT) treatment which was at

Par with Fa treatment.

Among the SxT, SxF, TxP and SxTxF 1interactions, only

the SxT interaction was found significant.
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" The interaction effect between seedling age and
planting ¢time on the yield of flowers per plant was found to be
significant (Table 13). Data given in the Table 13 focussed that
the ST interaction produced significantly the highest vyield
(234:18 g), while thE SaTy interaction produced significantly the
lowest yield (105.03 g) of flowers per plant.

Table 13 : Interaction effect of seedling age and planting time
on the vyield of flowers per plant (g} of African
marigold cv. Orange

1 S — — i — e e — — e e S e e i —

Flanting time

Seedling age T A A T e
T T2 T3
51 234.18 181.28 161.15
Sp 105.03 131.07 135.48
S.Em. * 397
CED- Et’ EH 1El51
4.3.3 Flower yield per plot

The data relating to the yield of flowers per plot as
affected by different seedling age, planting time and pinching
treatments are exhibited in Table 11.

The effect of seedling age, planting time and pinching
on the yield of Tlowers per plot was found significant. From the
Table 11 it can be seen that significantly the maximum vyield
(3.43 kg) was recorded under the S§; (30 DAS) treatment, while,

the minimum vield of fTlowers per plot (2.65 kg) was noticed with

Sp (40 DAS) treatment.

4'(




In case of planting time, the T, (25th January)
treatment produced significantly more flower yield per plot (3.5%

kg) which remained at par with the Ty treatment whereas, the T4
(15th February) treatment produced significantly the minimum
yvield of flowers per plot (2.69 kg).

So far as the different timing of pinchings was
concerned, significaptly the maximum yvield (3.55 kg) was recorded
in the F3 (40 DAT). Whereas, the F4 (20 DAT) produced
significantly the minimum flower yield per plot (2.56 kg).

The yield of marigold flowers per hectare was recorded
in Appendix II.

Interaction SxT was found significant. The i1interaction
effect between seedling age and planting time on the vield of
flowers per plot was found significant (Table 14). From the
table it can be seen that 5Ty interaction produced significantly
the maximum vield (4.15 kg), while the STy interaction produced
significantly the minimum yield of flowers per plot (2.33 kgl.
Table 14 : Interaction effect between seedling age and planting
time on the vield of flowers per plot of African

marigold cv. Orange

Seedling age @ =  ————=— e e e e e e et e e e e e e e e e e e e e e
T4 Tp Ta
El 4.15 3.10 3 .04
1 Bp .33 2.69 2.93
v SJEms + 0.04




4.% Flower characters

The data pertaining to the flower characters of
marigold as affected by the seedling age, planting ¢time and
pinching treatments have been presented in Table 13.

4.4%.1 Flower diameter

Data regarding the flower diameter as affected Dy
various treatments are presented in Table 15.

An appraisal of data shnw}d that the effect of
seedling age and planting time on flower diameter were found %o
be non-significant.

The effect of different times of pinching on the flower
diameter was found significant . The maximum Tlower
diameter (6.15 cm) was recorded in the Pg (no pinching)
treatment. On the other hand, treatment P3 (40 DAT) produced the

minimum flower diameter (5.42 cm) which remained statistically at

par with the Fz treatment.
4.4.2 Thickness of flower

The data regarding the thickness of flower as affected

by various treatments are persented i1n Table 15.

It is apparent from the Table 15 that the influence ofT
different treatments of seedling age, planting time and all the
interactions viz., SxT, SxP, TxP and &5xTxFP on the thickness of
flower were found to be non-significant.

The effect of various times of pinching on thickness of
marigold flower was found significant. Significantly more
thickness of flower (4.15 cm) was recorded with Fg (no pinching)
treatment, which was at par with the Py (3.96 cm) treatment.

Treatment P3 (40 DAT) produced minimum thickness of flower (3.42
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Table 15 : Effect of seedling age, planting time and pinching on flower characters of
marigold cv. Orange

S — A — — | — — "

African

—— — — P

Treatments Flower Thickness Peduncle Peduncle Fresh weight Dry weight Longevity
diameter of flower length girth of flower of flower of flower
(cm) (cm) (cm) {cm) (g) (g) (days)
(A) Beedling age (5)
5; (30 DAS) 9.73 S.73 4.12 0.23 8.45 .32 18.56
E: (40 DAS) 0.87 3.87 4.12 0.23 B.68 1.12 18.55
8.Em. 4+ 0.09 0.09 0.003 0.001 0.40 v 0.08 0.14
C.0. at 5% NS NS NS NS NS NS NS
C.V. % F.42 14 .39 0.446 1.61 28.12 40.72 4.469
(B) Planting time (T)
Ty (25th January) 5.88 3.88 4.12 0.23 7-31 1.21 18.54
TE (9th February) 5.65% 3.66 4.12 0.23 7.80 1.02 18.385
Tz (15th February)5.86 3.8B6 4.12 0.24 B8.58 1.14 18.5&6
S.Em. + 0.11 0.11 0.003 0.001 0.49 0.09 0.18
C.0. at 3% NS NS NG NS NS NS NS
C.V. % .42 14 .39 0.46 1.61 28.12 40.72 4.69
(C) Pinching (P)
P, (No pinching) 6.15 4.15 4.11 0.24 ?.87 1.28 18.50
Py (20 DAT) 5.66 3.97 4.12 0.24 8.32 1.9 18.53
P5 (30 DAT) S9.57 .66 4.12 0.23 8.22 1.08 18.57
F3 (40 DAT) o.42 -.42 4.12 0.23 7.46 Q.97 18.63
S.Em. + 0:158 0.15 0.004 0.003 0.59 0.07 0.24
E:D. at 3% 0.42 0.42 NS 0.009 Xa70 0.20 NS
C.V. % 10,69 16.30 0.38 e P I, 29.42 28.85 2.44
(D) Interactions
SxT NS NS NS NS NS NS NS
axP NS NG NS NS NS NS NS
TuP NS NS NS NE NS NS NS
B8xTHP NS NS NS NS NS NS NS

A e — -———--h———-— —IF-I-H'_—F-————HE— el ——— _*_ﬁ_—_—,ﬂ. -—_—-.-._——.—.-_._—.

m-'—h———-I-—.-l.-—-—__-—l—-'——-—--u'———l--_—_lﬂ-u———



cm)y which remained statistically at par with the Pg treatment.

4.4.3 Peduncle length
‘Dltl pertaining the peduncle length of marigold flower
as affected by various treatments are presented in Table 15.

The data furnished in the Table 15 indicated that the
effect of different treatments of seedling age, planting time,
pinching and all the interactions on peduncle length were found
to be non—-significant.

b.G.% Peduncle girth

Data (Table 15) showed that the effect of seedling age,
planting ¢time and interactions viz., SxT, SxP, TxP and SxTxF on
peduncle girth was found to be non-significant.

The influence of pinching on peduncle girth was found
significant. The maximum peduncle girth of flower (0.24 cm) was
recorded the in F, (no pinching) which remained statistically at
par with the P; treatment. On the other hand, treatment Pg (40
DAT), produced the minimum peduncle girth (0.23 cm) which was at
par with the P> treatment.

4.4.5 Fresh weight of flower

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
Tresh weight of flower was found significant. Significantly more
fresh weight of flower (9.87 g) was recorded under the P (no
Pinching) treatment, which remained statistically at par with the
P1 and Pg treatments. While, significntly the minimum fresh

Weight of flower (7.45 g) was observed under the P33 (40 DAT)




treatment.

b.b.6 Dry weight of flower

It 18 apparent from the Table 15 that the effect of

seaedling age, planting time and all the interactions on the dry

-

weight of marigold flower was found to be non-significant.

From the data (Table 15) it was seen that the influence
of various times of pinching on the dry weight of flower was
found significant. Significantly more dry weight (1.28 g) of
single flower was recorded in the Fo (no pinching) which was at
par with the F,; and Fo treatments. While, significantly the
minimum dry weight of flower (0.97 g) was recorded in the Py (40
DAT) treatment.

G.4.7 Longevity of flower

Data related to the longevity of marigold fTlower as
affected by different treatments are presented in Table 15.

AN appraisal of data presented in Table 15 showed that
the influence of different seedling ages, planting times,

pinchings and all the interactions viz., SxT, SxP, TxP and SxTxP

on longevity of flower was found to be non-significant.

ol
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V. DISCUSSION

In this chapter an effort has been made to discuss
critically the important findings from the present study titled
"Response of African marigold (JTagetes erecta L.) cv. Orange to
seedling age, planting time and pinching" assigning suitable
reasons Tor the treatment behaviour. The discussion, Tor the sake
of convenience, has been divided under the following sub-
headings.

5.1 Effect of seedling age

9.2 Effect of planting time

J.3 Effect of pinching

3.4 Interaction effect

S.1 Effect of seedling age

Js1sd Effect of seedling age on growth attributes

The response of different seedling age on various
growth attributes of African marigold cv. Orange viz., plant
height, number of branches per plant and spread of plant before
Pinching and at fTlowering stage (Table 2) did not change
appreciably. However, the various seedling ages significantly
affected the stem diameter and number of nodes on main stem
(Table 3.

Flower production 1s governed by optimum vegetative
g¥owth. This can be achieved by varying seedling age which is an
important criterion governing establishment of seedlings which is
an  imperative for proper plant growth and development. The

fesults indicated that the younger age of seedlings Sq4 (30 DAS)

Produced the maximum plant height 1.e. 11.16 and 72.90 cm before



pinching and at flowering stage, respectively, but it could not

reach upto the level of significance. In case of number of

branches per plant and spread of plant before pinching stage, the

values remained same at 5, and 5z treatments. While, at flowering

stage, maximum number of branches per plant (26.26) and spread of

plant (0.30 sq m) were found with §; (30 DAS) treatment

eveanthough the differences were not perceptible. The more
vigorous vegetative growth of the crop might be due to the
younger seedlings as compared to older ones. The roots of younger
seedlings absorb more water and nutrients from the soi1l which
results 1n the better vegetative growth of marigold plant.

The above findings are in agreement with the results of
Lim and Wong (1973) and Norman (1977) in capsicum for vegetative
growth. Likewise, Maurya and Singh (19846) also observed that
maximum plant height and number of branches per plant in 25 days
old seedlings were higher as compared to late planted chill1
crop.
S.1.8 Effect of seedling age on fTlowering behaviour

The effect of seedling age on the number of days
required for the appearance of Tlower bud and opening of flaower
were found to be significant (Table 5). The results indicated
that minimum number of days was required for the appearance of
flower bud (54.74) and for opening of flower (15.84) i1in the 30
days old seedlings as compared to 40 dyas old seedlings. These

lesser number of days required for the appearance of flower bud
and opening of flower might be owing to the fact that the 30 days

Old seedlings complete 1ts vegetative growth earlier due to the

better establishment of plant as compared to 40 days old



seadlings. These results are in conformity with those reported by
Lim and Wong (1975) in chilli, Norman (1977) in hot-pepper and
Adelana ;1?53} in tomato.
5.1:3 Effect of seedling age on flower production

A marked influence of different seedling age on the
number and yield of flowers per plant and flower vield per plot
were observed (Table 9). The number (34.81) and yield (192.20 g)
of Tlowers per plant and flower yield (3.43 kg) per plot were
remarkably higher in §; (30 days) as compared to those in S5 (40
days}) treatment. This might be due to the fact that the 30 days
old seedlings got more time i1n the field for the growth and
development of plant and thermo requirements for vegetative
growth. Thus, the plants were able to manufacture more food
materials 1.e carbohydrate and translocation of these food
materials towards reproductive phase, which might have resulted
in higher fTlower yield. This trend was strongly supported by the
findings of Lim and Wong (1973) in chilli, Adelana (1983) in
tomato, Maurva and Singh (1986’ in chilli and Mangal et al.,

(1987} in cabbage. Similarly, Islam et al., (198%9) in cabbage

also reported that the 28 days old seedlings of cabbage produced
the highest marketable yield compared to those of 42 days old
seedlings.
9.1.4 Effect of seedling age on flower characters

The effect of seedling age on flower characters like
Tlower diameter, thickness of Tlower, peduncle length, peduncle
girth, fresh and dry weight of flower and longevity of flower did

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



conformity with those reported by Mangal et Mg ok i987) in

cabbage.
L 1 Effect of planting time
S5.8.1 Effect of planting time on growth attributes

Imperceptible influence of planting time was found on
different growth attributes of African marigold cv. Orange viz.,
plant height before pinching and number of branches and spread
of plant before pinching and at flowering stage but plant height
at flowering stage was remarkable affected (Table 2). In general,
however, relatively better growth was observed with Ty (25th
January) treatment. Different planting times significantly
influenced the growth attributes viz., stem diameter and number
of nodes on main stem. The T; (25th January) treatment recorded
significantly the maximum stem diameter (0.92 cm) and number of
nodes (13.38) on main stem as compared to those Tg (Sth February)
and Ty (15th February) treatments in African marigold cv. Orange.
The better development of various growth attributes wath T4 (23th
January}) planting might be due to favourable climatic conditions

prevailing at the time of growth phases.

These results are 1n close agresment with those
reported by Kiyatkin (12753) in chrysanthemum, Mukhopadhyay and

Bankar (1981} in tuberose, Saini et al., (1988) and Dod et al.,

(1989) in gladiolus and Singh (1920 i1in marigold Tor plant
height. Likewise, Tor number of branches per plant, Yadav and

Bose (1988) and Chanda and Royvchaudhury (1991) in marigold found

that the higher value observed in early planting. Plant spread

Wwas also Tound maximum 1in earlier plantiﬁg by Singh (1990) in

marigold.



S5.2.2 Effect of planting time on flowering behaviour

Remarkable response of planting time on number of days
required for the appearance ot flower bud and opening of flower
was observed and 25th January transplanting required appreciable
minimum 1.8., 595.18 and 15.80 number of days for the appearance
of flower bud and opening of flower, respectively, as compared to
those Tz (Oth February) and T4 (15th February) planting. This
earlier appearance of flower bud and opening of flower with T4
(25th January’) planting might be due to fTavourable environment
enjoyed by the crop during growth period which wultimately
enhancing flowering. This result 1s 1n close confaormity with the
Tindings of Arora and Sandhu (1987) and Dod et al., (198%) in
gladiolus and Gowda (1990} 1n €Ehina aster for flowering time.
o - Effect of planting time on production of flower

The number and vyield of fTlowers per plant and Tlower
yield per plot were apparently influenced by different planting
times (Tablell. The earlier planting Ty (25th January) produced
distincted maximum number of flowers (32.44) and vield (184.83 g)
per plant and fTlower yield (3.354 kg) per plot as compared to
later planting of Tz (5th February) and T3 (13th February)
planting. This increase in vyield was probably due to the
Tavourable effect of earlier planting on vyield attributes because
of more congenial growth conditions received during crop growth
period and got sufficient time to complete all physiological
processes properly which resulted into more flower yield as

Compared to later planting.

These Tindings are i1in the report of Kiyatkin (1975) 1in

chrysanthemum, Fatil et gal., (1987) in aster, Saini et al.,




(1988) in gladiolus, Yadav and Bose (1988) and Singh (1990} 1in
marigold found that the maximum number of flowers was noticed 1in

the early planting compared to later planting.

Likewise, Gowda and Jayanthi (198&4), Yadav and Bose
(1988 and Singh (1990) in marigold reported that the maximum
flower yield was obtained under the early planting treatment.
S.2.4 Effect of planting time on flower characters

The effect of different planting times were not
remarkable on flower characters like Tlower diameter, thickness
of flower, peduncle length and girth, fresh and dry weight of
flower and longevity of flower (Table 13). These results are 1n
conformity with those reported by 6ill et al., ((1985) 1in
chrysanthemum and Gowda (1993) 1n aster for flower characters.
9.3 Effect of pinching
- s P Effect of pinching on growth attributes

The response of different time of pinching ftreatments
to various growth attributes of African marigold cv. Urange viz.,
plant height, number of branches per plant and spread of plant at
flowering was found appreciable. While all fthese characters
before pinching stage did not change remarkably. Appreciably

maximum plant height (76.13 cm? at flaowering was recorded with Fg

(no  pinching! treatment followed by the F; (20 DATL treatment.
The maximum plant height was observed i1n no pinched plant. This

might be due to the removal of apical portion which neutralised

the effect of apical dominance and resulted into more side

branches. Fresent Tindings are in close conformity with the
findings of Chillida (1983) and Patel and Arora (1983) 1in

Carnation. A marked increase in values of number of branches per




plant and spread of plant viz., 32.10 and 0.35 sq m was noticed
with Pa (40 DAT) and PI (20 DAT), respectively. Likewise, stem
diameter was also appreciably affected due to varying pfﬂchiﬂq
time. Remarkably the thick stem (0.89 cm) was found with Fg (40
DAT) followed by the Fgp (30 DAT) treatment. Number of nodes on
main stem did not influence perceptibly due to different pinching
treatments. The mayamum number of branches per plant, spread of
plant and stem diameter were recorded with Fg5 (40 DAT) treatment
reason being removal of apical buds results in more number of
axillary buds compared to those of early pinchings. Also removal
of apical buds stimulates the lateral growth because inhibitory
influence of auxin which 1s present in the apical buds prevent
lateral growth of the marigold. Thus, removal of apical buds
results 1n the removal of auxin which produces better lateral
growth. These results are 1n close conformity with those of Arora
and Khanna (1986) and Bhati and Chitkara (1987) for plant height
1N marigold, Singh and Arora (1980) and Bhati and Chitkara (1987)
for spread of plant and number of branches per plant in marigold
and Arora and Khanna (1984) for number of branches i1n African
marigold.
5.3.2 Effect of pinching on flowering behaviour

The number of days required for the appearance of
Tlower bud and opening o7 Tlower were remarkably affected due to
Pinching (Table F). A marked increase 1n (358.53) number of days
fequired Tor the appearance of Tlower bud was observed with Fg
(40 DAT) treatment. Likewise, the highest (16.73) number of days

required for opening of flower was recorded at Fg3 (40 DAT)

treatment but 1t showed similar response as Fa (30 DAT) and P,

oY



(20 DAT) treatments. This delay in appearance of flower bud and

opening of flower with Fg (40 DAT) treatment was attributed to
late physiological maturity of shoots emerged after pinching.
Also, the phenomenon of apical dominance last for longer period
at Fg (40 DAT) treatment compared to those with earlier
pinchings. These results corroborate the findings reported by
Bunt (1980), Groskov and Angelov (1981), Chillida (1983) and
Fatel and Arora (1983) 1n carnation, Arora and Khanna (1984) in
marigold and kKhanna et al., (1986) in carnation.
5.3.3 Effect of pinching on production of flower

A marked variations of time of pinching on number and
vield of fTlowers per plant and flower yield per plot were
observed (Table || ). Remarkably the maximum number (30.88) and
vield (167.97 g) of flowers per plant and flower vyield (3.55 kg)

per plot were observed with Fg (40 DAT) as compared to earlier

and no pinching treatment. These increase 1n yield in the F3 (40
DaT) treatment was due to the fact that, by removal of the
apical portion, more energy might have been diverted Tor the
development of the side branches and flowers. Whereas, 1n control
(no pinching) plants, the process of apical dominance was
overcome by the appearance of flowers which utilized energy for
1ts development. These results are substantiated the findings of
Singh and Arora (1980) in African marigold, Fatel and Arora
(1983) and Chillida (1983) in carnation, Rajasekaran et al.,

(1983) in gomphrena, Khanma et al., (1986) 1n carnation and Bhati

and Chitkara (1987) in marigold for number of flowers per plant.

Whereas, Bing (1960), Hillard and Hanon (1976) 1in carnation,

Singh and Arora (1980}, Arora and Khanmna (1984) and Bhati and

U



Chitkara (1987) in mnr:qnid and Yassin and Fappiah (1990) 1in
chrysanthemum for vield of flowers.
5.3.4 "Effect of pinching on flower characters

Various Tflower characters wviz., flower diameter,
thickness of flower, peduncle girth and fresh and dry weight of
flower were remarkably affected by pinching but the peduncle
length and lnnqav1tr of flower did not reach upto the level of
significance (Table 15). Apparently maximum flower diameter and
thickness of flower was observed with Ps (no pinching) treatment
which showed similar behaviour as Py (20 DAT) treatment.
Likewise, significantly the maximum values of fresh and dry
weight of flower was also found with P, (no pinching) treatment.
These better quality of flower in the Fo (no pinching) treatment
was due to the presence of apical dominance. Which gives less
number of flowers per plant that ultimately results in better
quality of flowers. These results are in close conformity with
the findings of Singh and Arora (1980) for flower size 1in

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

keeping quality of marigold.

o.4 Interaction effect
S.4.1 Interaction effect between seedling age and planting
time (SxT)

The 1interaction effect of seedling age and planting
time on stem diameter (Table 5), number of days required for
appearance of flower bud and opening of Tlower (Table 7), number
and vyield of flowers per plant and yield of flower per plot

(Table 11) were found significant.



The data indicated profound and augmenting effect on
stem diameter (Table 6), number of days required for the
applirlﬁ;; of fTlower bud (Table B), opening of flower (Table
10) ynumber of flowers per plant (Table 12), yield of flowers per

plant (Table 13) and yield of flowers per plot (Table 14) was
seen by combining optimum seedling age and planting time (54T 4)
invalving early planting of 30 days old seedlings planted on 25th
January. Better effect of 30 days old seedlings planted at 25th
January may be owing to better vegetative growth of the seedlings
and favourable climatic conditions.

S.4.8 Interaction effect between seedling age and pinching

(SxP)

The data on i1nteraction effect of seedling age and
pinching (SxF) presented in Table U and of very clearly revealed
that combining optimum seedling age 1.e. 30 DAS i1n absence of
pinching (§;F,) showed pronounced and enhancing effect to attain
minimum number of days (52.48) required for appearance ot Tlower

bud.






V. SUMMARY AND CONCLUSION

The present i1nvestigation on response of ATrican
marigold (Tagetes erecta L.) cv. Orange to seedling age, planting
time and pinching was carried out during 1993-94 at the Regional
Fruirt Research Station, Gujarat Agricultural University, Navsari
Campus, Navsar:i. i

Twenty-four treatment combinations consisting of two
seedling age viz., 5, (30 DAS) and Sp (40 DAS), three planting
times wviz., T; (25th January!, Tz (Sth February'! and T3 (15th
February) and four pinching treatments viz., Fg (no pinching!, Fy
(20 DAT), Fa (30 DAT) and F3 (40 DAT) were compared using split
plot design with the seedling age and planting time as main plot
treatment and pinching as sub-plot treatment replicated thrice.

During the 1nvestigation, treatment effects were
studied on the plant height, number of branches and spread of
plant before pinching and at flowering stage, stem diameter,
number of nodes on the main stem, number of days required for (1)
appearance of flower bud and (11i) opening of flower, number and
vield of flowers per plant, Tlower vield per plot and flower
characters. The results presented and discussed 1in preceding
chapter was summarized as under.

-7 | Growth attributes
6.1.1 Flant height

The plant height was not appreciably affected due to

seedling age before pinching and at flowering stage and the

planting time and pinching treatment before pinching. Whereas,
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the maximum plant height at flowering stage was attained by T4

(25th January) planting and F, (no pinching) treatment produced

remarkably tall plant of 75.60 em and 76.15 cm, respectively.
6.1.E Number of branches

The influence of seedling age and planting time before
pinching and at flowering stage and pinching treatment before
pinching on the oumber of branches was not perceptible.
Appreciably the highest number of branches (32.10) per plant at
flowering stage was observed with FPg (40 DAT) treatment.
b.1.3 Spread of plant

Appreciable effect on plant spread was only seen due to
pinching at flowering stage. A marked increase 1n spread of

plant (0.35 m°) at flowering was noticed at P,; (20 DAT)

treatment.

6.1.% Stem diameter

The younger seedlings S; (30 DAS) and earliest planting
time T1 (85th January) recorded distinctly more stem diameter of
0.85 cm and 0.92 cm, respectively. Delayed pinching P45 (40 DAT)
produced remarkably the thick stem of 0.90 cm ot mariqald plant.
The interaction §4T; recorded the maximum stem diameter of plant

(0.96 cm) while, Sglg recorded the minimum stem diameter of plant

(0.&64 cm).
6.1.5 Number of nodes on main stem

Significantly the maximum number of nodes 13.43 on main
stem was observed in Sp (40 DAS) seedlings. The highest number of
nodes (13.38) recorded in Ty (25th January) planting, however, it
was at par with T recording 13.289 nodes on main stem. Hﬁile, the

effect of pinching on the number of nodes on main stem was found



to be non-significant.
6.8 Flowering behaviour
H.2.1 ‘ Appearance of flower bud

The younger seedlings 5y (30 DAS) required lesser days
(54.74) Tor the appearance of flower bud. The earlier planting T4
(BSth January) required the minimum number of days (55.18)}
except treatment Tz ryequiring 55.78 days Tor appearance of Tlower
bud. The painching Fg (no pinching) treatment required the minimum
number of davys (54.24). Un the other hand, the delayed pinching
Fg (40 DAT) required the maximum number of days (58.53) for the
appearance of flower bud. The interaction 5474 1nvolving 3V days
old seedlings planted at 25th January recorded the minimum number
of days required for appearance of Tflower bud (54.11). The
combination S;jF, comprised of 30 days old seedlings planted at
25th January recorded the lesser days (52.98); while, SgFy
combination required the maximum number of days for the

appearance of flower bud (460.88).

&.2.8 Opening of flower

The younger seedlings S4 (30 DAS) required lesser days
(15.64) Tor opening of flower. The early planting T, (25th
January! required the minimum number of days (15.80) for opening
of flower except treatment Tz whaich took 15.93 days. The F, (no
pinching) treatment required the minimum number of days (15.53)
for opening of flower. Un the other hand F3 ( 40 DAT) required
appreciably more days for opening of flower in marigold (16.73

DAS)3; however except Pg and Py treatments. The interaction S1Ty

consisted 30 days old seedlings planted at 25th January recorded

the minimum number of days required fTor opening of flower



H ll'

(15.47) . Treatment :nmbtnaﬁiun Soly involving 40 days old
seedlings planted on 25th January recorded the maximum number of
days required for opening of flower (17.&9).

6.3 Production of flower

6.3.1 Number of flowers per plant

The younger seedlings S, (30 DAS) produced the maximum

number of flowers per plant (34.81). The early planting T4 (25th
January) recorded 32.44 number of flowers per plant and delayed
pinching F3 (40 DAT) produced the maximum number of flowers
(30.88) per plant. The interaction ST, comprised of 30 days old
seedlings planted on 25th January recorded the maximum number of
flowers per plant ((42.75); while, 55Ty produced the minimum
number of flowers (18.82) per plant.
6.3.2 Yield of flowers per plant

A marked increase in yield of flowers (192.20 g) per
plant was recorded by 51 (30 days the younger seedlings). The
early planting T; (85th January) also recorded the maximum vyield
of flowers (184.83 g) per plant. The maximum yield of flowers
(167.97 g) per plant was recorded with P3 (40 DAT) treatment
except treatment Fy; (no pinching! which produced 167 .24 g flower
yield per plant. The combination S4T4 involving 30 days old
seedlings planted on 25th January recorded the maximum yield of
flowers per plant (234.18 g).

6$.3.3 Flower yield per plot

The younger seedlings Sy (30 DAS) produced the maximum
flower yield per plot (3.43 kg). The earlier planting T; (25th
January) recorded 3.54 kg flowers per plot and delayed pinching

P3 (40 DAT) produced the maximum Tlower yield of 3.55 kg per

bb



plot. The interaction Sy7T; recorded the maximum flower yield per
plot (4.15 kg!; while 55Ty produced the minimum flower yield per
plot (2.33 kgl.
bt Flower characters
b.4.1 Flower diameter

All the four treatments of pinching differed distinctly
from each other in respect to the flower diameter. The F, (no
pinching!? treatment recorded the maximum diameter of marigold
flower which was 6.15 cm. The minimum diameter of flower (5.42
cm) was observed in the Pz (40 DAT) treatment.
b. 4.2 Thickness of flower

The effect of pinching treatment was only found
perceptible. The maximum thickness of flower (4.15 cm) was
recorded with F, (no pinching) treatment except P; treatment.
6.4.3 Peduncle length

The inTluence of seedling age, planting time and
pinching did not manifest remarkable change on peduncle length.
G.b%.% Peduncle girth

Time of pinching only expressed appreciable effect on

peduncle girth and F,; (no pinching!) treatment recorded the
maximum peduncle girth (0.24 cm) of marigold flower except Py
treatment.

6.4.5 Fresh weight of flower

The pinching effect was remarkable on fresh weight of
Tlower and F, (no pinching) treatment recorded maximum fresh
weight of marigold flower (9.87 g) except Fj treatment.
6.4.6 Dry weight of flower

The etfect of pinching treatments perceptible and Pg

b’/



(no pinching!) treatment produced maximum dry weight of marigold

flower (1.88 g).

b.b%.7 Longevity of flower

The influence of seedliing age, planting time and

exert appreciable

pinching on longevity of flower did not

influence on longevity of flower.

CONCLUSION

bBased on the resluts of one year i1nvestigation, 1t 18

indicated that the potential production from African marigold cv.
Orange 1n summer under South Gujarat conditions can be achieved

by using 30 days aged seedlings transplanted on 25th January and

pinched at 40 days atter transplanting.
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APPENDIX - I : Meteorological data during the crop period of

marigold (from December, 1993 to April, 1994)

O ——— =S —— — — s S RS S S . e — —— — . | | W i i s o e e s .| i S s e

étd. Temperature nt Relative humidity(%) Sunshine

MoHbh A Wewk Dates Maxi. Mini. Maxi. Mini. hours
Dec. '93 49 03-09 30.5 17.2 75 BE 0 rees. oB.4

S0 10-1& 31.95 15.1 T 33 10.1

o1 17-23  30.3 13.2 74 33 10.0

g 24-31 B29.56 15.0 77 49 08.56
Jan. ‘94 ©1 01-07 @1.8 15.0 8  S2  o08.8

og 08-14 29.0 14.0 = &5 07.2

03 13-21 24.9 10.3 87 57 10.0

Q4 g2-=28 33.6 16.9 S0 44 09.9

05 29-04 30.0 11.% 71 33 10.0
Fet ‘94 ! 0oa os-11 @0.2 12.7 81 37  09.8

07 t12-18 30.7 2.3 835 34 10.1

08 19-25 8v.0 14.4 Be 48 10.1

09 26—-04 34.2 14.0 80 31 10.3
March™194' 10 0511 35.7 14.9 86 T o

11 18=18 37.8 18.0 85 46 10.0

e 19-85 3&8.%9 EO.E 8% 30 0.9

19 26701 37.3 9.9 88 35 10.3
Hpri] ';4~14 02-08 ;31;_——;;t;-- -?0 ___;;__-—____-_:E:;T_—_

185 09-15 34.3 21.0 78 40 10.7

15 16~-2B 35.9 2.7 86 55 10.7

17 83-89 33.8 B3.0 90 &7 10.2

18 30-0&6 34.0 24.1 88 54 10.3

—_— — —_— —— —— —

Source : Meteorological observatory, N.M. College of Agriculture,
Gujarat Agricultural University, Navsari.



: Hectarewise yield of African

under different treatments combination (kg/ha)

AFPENDI X = ¥
-”_;:;ntmiht
combination - _I "o

e 1T 1F‘_u 10505.29
S4T 1P 9471 .21
S4TP5 8495.89
S4TF3 10998.82
81Tl o 6745.00
54T 1 6310.22
S{TFp 7309 .05
S4TF 3 7732.08
SiT#o 6603.99
S1T9#1 5797.93
siTFp 6£756.76
STF3 8813.16
SplPq 7485. 31
Sal 4Py 5334.90
SoT4Po 6404 .23
SpT4P3 7790.83
SaTF o 6639.25
SaT Py 5287.90
SpTFp 6227 .97
SaTgPg 7356 .05
SaTFo 552828.%1
SpT44 4806.11
SaTFpe 4641 .60
SaT#3 6462.98

Replication

72286 .79
9435.96
12420.68
8636.70
5569 .92
£933.02
F048.18
7355.81
6603.99
7168.04
7461 .81
7356.05
5640.42
6£603.99
7861 .34%
£063.45
4947.12
S5922.44
7461 .81
5334 .70
4477.08
4559.34

7461 .81

10517 .04

7461 .81

8965.92
11715.63
72826.79
7050.53
7203.29
B8660.40
7121.03
&£803.76
7602 .82
7638.07
7614.57
&227.97
6380.73
7826 .09
&£980.02
5064 .63
6£368.98
7638.07
6£603.99
4453.58
4606.34

&874 .26

marigold

e e S T T I T N T S T — — . — — T — — | — o —

10278.10

8053.27

B9465 .92
11711.71
73536.23
6310.B2
714B8.45
8480.22
7093.61
6388.56
7175.87
7971.01
‘?455.31
5734 .43
&462.98
7826.09
6560.91
S099 .88
&£173.13
7485.31
9820.60
4578.93
G502.43

£933.02

T lower
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