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Agrometeorological indices : effect on growth and
flowering behaviour in marigold
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ABSTRACT

A two year experiment was conducted on marigold, planted from January to December at one month interval to study the
impact of weather on the growth characteristics of crop. Growing Degree Day (GDD) requirement showed remarkable variation
during its 105 days duration; it recorded a gradual decline as the planting date was shifted from January to December. GDD
requirement ranged from 2444.55 to 1524 degree daysin thefirst year, whereasit ranged from 1869.55 to 1436.70 degree days
in the second year. Plant height was significantly and positively correlated to the GDD val ues upto 60 days after transplanting
(DAT) inthefirst year but upto 75 DAT in the second year. Both the plant spread and number of branch were negatively affected
by the GDD significantly. Duration of flower initiation ranged from 50 to 66 days in the first year and 49 to 65 days in the
second year. Flower initiation was delayed by 10-16 days when marigold was planted during May to October in both the year.
This showed that the flower would come |ate if the marigold was planted in summer or rainy season. During flowering, Helio-
thermal unit (HTU) requirement remained above 13000 day degree Celsius hour and HTU requirement was maximum when

marigold was planted either in May or in October.
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Marigold (Tagetes erecta L.) occupies a prominent
placein commercia and ornamental horticulturein West
Bengal with an area of about 6.17 thousand ha and the
production around 52.07 thousand mt (NHB Database,
2012). Marigoldisgrowing throughout theyear although
the production doesn’t remain high during the seasons
of the year except October to February. Thevariationin
the productivity is emanated from the variation in
weather parameters in which the crop is grown. West
Bengal experiences the tropical humid environment
therefore it is highly important to identify the suitable
planting times during the seasons excluding the winter.
Asthiscrop is avery popular flower and is cultivated
throughout the year, the identification on planting time
based on weather will be remunerative to the rural
economy of Bengal. In the present experiment, we have
triedtoillustrate the effect of temperature, humidity and
light on growth and flowering behavior in marigold.

MATERIALSAND METHODS

Three marigold varieties such as Bidhan 1, Bidhan
2 and Bidhan 3 were planted on every 4" day of each
month spanning from January to December in 2011 and
2012. The size of the cutting was 6-10cm long and each
cutting wastreated with root promoting hormone (1000
ppm IBA). The cuttings were planted in a bed size of
1.8x1.2 m having a spacing of 30x30cm with 3
replications. The age of the cutting did not vary. All the
plots received NPK@ 10:10:10 g m?; half of the
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nitrogen, phosphorus and potash was applied as basal
through urea, SSP and MOP and remaining halve of
nitrogen was applied asmustard oil cake one month after
planting as top dressing when earthing up was done.
Soluble fertilizer N:P:K (@19:19:19)@1.59 litre* of
water was sprayed on every 15 daysinterval. The 12"
date of planting and three varieties were laid in a two
factorsfactorial RBD for statistical analysis(Gomez and
Gomez, 1984). The daily temperature, humidity and
BSSH datawere collected from the nearby observatory.
The GDD, Heliothermal Unit were computed following
the method described by Vittum et al. (1965) and Nath
et al. (1999). The base temperature for winter season
was assumed as 5°C (October to February) and 8°C
(March to September).

RESULTSAND DISCUSSION

GDD indicates the thermal environment which
influences crop growth. Development of different
phenological phases depends on GDD aswell asHTU.
Marigold planted in different monthsrecorded variation
inGDD ondifferent dates of observation. When the crop
was planted in January GDD requirement for growth
increased from 155.25 to 2444.55 Day Degree Celsius.
During initial phase of growth (upto 60 DAT) January
planted marigold recorded lower GDD than other
planting dates. This might be dueto low temperaturein
comparison to other dates of planting dates (Maximum
temperature 26.5° C in January 2011 and minimum



temperature 9.9° C during 15-30 DAT). The GDD
significantly and positively affected plant height upto
60 DAT. Duration of flower initiation ranged from 50 to
66 daysin thefirst year and 49 to 65 daysin the second
year. Flower initiation was delayed by 10-16 dayswhen
marigold was planted during May to October in both
theyear. Thisshowed that the flower would comelate if
the marigold was planted in summer or rainy season.
During flowering, helio-thermal unit (HTU) requirement
remained above 13000 day degree Celsiushour and HTU
reguirement was maximum when marigold was planted
either in May or in October.

Relationship between plant height, number of
primary branches plant! and number of flowers
plant?

Number of flower plant! decreased with the
increment of height asit wassignificantly but negatively
correlated (Table 1). The number of flower plant! was
significantly and positively correlated with number of
primary branches per plant. Increased number of primary
branchesin shorter plants (planted during winter months)
was mainly due to less apical dominance, which
facilitated theinitiation of axillary bud resultingto more
number of primary brancheswith increased plant spread
(Stirnberg et al., 2002). The flower number would be
increased with the increased branch number. Leffring
(1973) reported a positive correlation between number
of flowers produced and number of lateral shoots.
Significant positive correlation between number of
leaves and number of flowerswasalso reported by Suma
(1993), Anuradha and Gowda (2000) and Kumar and
Kumar (2001).

Impact of weather parameter on daysto flowering,
number of flowersper plant and size of flower

Temperature: Maximum temperature positively but
insignificantly related to the daysto flowering. However,
both the size of flower and number of flower plant?
negatively and significantly affected by maximum
temperature. This implied that the rise in maximum
temperature reduced the number of flower plant® and
size of flower aswell, but it had no significant effect on
days to flowering. The minimum temperature
significantly and positively affected days to flowering
i.e. increment in minimum temperature increased the
daysto flowering. However, theincrement in minimum
temperature reduced the number and size of flowersin
both the year. Summarizing theimpact of maximum and
minimum temperature, it can be stated that number of
flower plant™ and size of the flower will be decreased if
maximum and minimum temperature increased
(Table 2).
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Relative humidity : The maximum RH (afternoon
humidity) had no significant impact on daysto flowering,
number of flower plant® and size of flower. However,
the minimum RH (morning RH) significantly and
positively affected the daysto flowering but negatively
affected the number of flower plant® as well as size of
flower.

Total rainfall: Days to flowering was positively
affected by total rainfall i.e. opening of flower will be
delayed if rainfall during the period increases. But the
rainfall had no significant impact on number of flowers
per plant and size of flower.

Bright sunshine hour (BSH): The bright sunshine
hour, negatively and significantly affected the days to
flowering. It also increased the number of flower
plant? significantly. The size of flower was not affected
by BSH (Table 2)

Weather parameters affect the duration to flower
because of the shifting of vegetative to reproductive
phase when flower induction process was entrapped
because of poor stimulus, mostly in the form of heat
units (Battey and Tooke, 2002).

Bidhan 1

The plants grow in an environment where the
temperatureand light influenceitsgrowthin aremarkable
way. Variation in planting dates imposes different
environment on the plant. Marigold when planted from
January to December, is also subjected to varied
environment (Fig. 1). Total GDD requirement gradually
increased from January to March planting, it recorded a
steep increase in April planting thereafter followed a
gradual decline (Fig.1). The January planted crop
recorded the maximum days to flower. As the planting
dates were placed in February, March and April the
number of daysto flower reduced. The May-planted crop
requires higher number of days to flower (above 50
days). June and July planted crop again required lower
number of daysto flower. August and September planting
again required maximum days to flower. November
planted crop required maximum daysto flower. Armitage
et al. (1983) indicated that the effect of sowing dateson
flowering time were actually the combination of light
intensity, temperature and natural photoperiod.

Theabove result showed that January and November
planted crop required maximum days to flowers when
GDD requirement was above 1000 day degree Celsius.
The February, March and April planted crop required
lessdaysto flower because of increment in GDD. GDD
started to decline from April and the requirement for
flowering duration also found to increase slowly up to
the September planted crop.
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Fig. 1: Impact of GDD and HTU on days to
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The HTU requirement increased from January to
April planting and thereafter it recorded a steep fall up
to June, then again increased in July and followed a
continuousfall up to December. The April planted crop
required higher number of photothermal units for days
to flowering. The phototherma unit requirement declined
gradually from May, June and July planting.

Bidhan 2

In case of Bidhan 2 the April planted crop required
minimum daysto flower with maximum GDD and HTU
requirement (Fig 1). The May planted crop required
approximately 55 days to flower. Beyond August, the
requirement for days to flower increased very slowly.
The photothermal unit requirement continuously
declined from April onwards.

Bidhan 3

In case of Bidhan 3, the July-planted crop required
maximum days to flower (95 days). The duration of
flower formation stage gradual ly increased from January
to July planting and thereafter a steep decline was
recorded (Fig 1). The HTU requirement also steeply
increased from January to April and again showed apeak
in July, thereafter it declined gradually.

This result suggested planting time of marigold
significantly influenced the growth parameters as well
asitsflowering behaviour. GDD and HTU significantly
explained thevariation in growth and flowering behavior.
In between these two agrometeorol ogical indices, GDD
is more prominent to affect the marigold than HTU,
which indicated that marigold is more sensitive to
thermal regime than photo-thermal regime during the
growing season.
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