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ABSTRACT

Short intervals of important weather factors, specially rainfall, have
their potential uses to determine the opportune time for ensuing/ planning
vital cropping activities. Indeed, the determination of {a) the distribution of
dry and wet spells and (bl the pattern of occurrence of rainfall in short
intervals, like, 2, 4 days peried and in medium-duration intervals like, 10,
16 days period are essential inputs in the preparation of cropping schedule
by farmers. This paper is devoted to building up an information chart an
moisture surplus and moisture stress in the five critical growth phases with
respect to the rainfed rice crop cultivation in the red and laterite zone and
also in the old alluvial zone of West Bengal.
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crop growth phases.

Among all weather factors, rainfall
1s the most vital factor which influences
the crop growth and its production
directly. As steady or erratic rainfall
governs the timing of routine
agricultural operations including plant
protection measures, advance
knowledge of the rainfall characteristics
plays an important role to a farmer in
minimization of the loss in crop
production, Needless to mention that
rainfall-pattern can be determined with
probable margins of error only through
a rigorous analysis of long term

historical data on rainfall. Different
rainfall characteristics, viz., the
distribution of dry and wet spells, the
pattern of occurrence of rainfall in short
intervals, like, 2, 4 days period and in
medium-duration intervals, like, 10,16
days period. are the essential
determinants in the preparation of an
etfective agricultural planning
programme. Literature reveals the
existence of quite a number of statistical
methodologies for rainfall analysis.
Saksena ef al. (1979) studied the
distribution of dry and wet spells and
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also the pattern of occurrence of rainfall
in short intervals, like, 5, 10 or 15 days
period using a truncated geometric
distribution over different crop growth
phases. Ghadekar and Thakare (1991)
studied the rainfall distribution over
Nagpur region of Maharastra
extensively. Chaudhury (1994)
suggested a crop planning calendar on
the basis of rainfall analysis in Bastar
district of Madhya Pradesh. Chaudhury
and Tomar (1991) reported the stable
rainfall period during crop season
through an analysis of forty years of
rainfall data over 12 stations of Bastar
District. The present study concerns the
characterization of the distribution of dry
and wet spells in intervals, like, 2, 4. 10
and 16 days by using truncated
geometric distribution for rainfall
oceurrence in the “aman’ season (rice
crop) in the red and laterite zone and also
in the old alluvial zone of West Bengal.

MATERIALS AND METHODS

To derive the distributions of dry
and wet spells, let p , and p,, define the
conditional probabilities that (i) a dry
day will follow a dry day and (ii) a wet
day will follow a wet day, respectively.
Now for the estimation of p,, and Py
each day of the period, say, seedling
phase ( seed sowing to four leaf stage)
of rice crop consisting of a period of 28
days in Paschim Midnapore district, is
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classified as dry or wet on the basis of
the criterion fixed according to the water
requirement of the crop. Let | and f,
be, respectively, the frequencies of (i) a
dry day followed by a dry day and (ii) a
wet day followed by a wet day. If N, and
N, are the number of dry and wet days,
respectively, then, p | and p,, are
estimated by f /N, and £0/N.,
respectively, Without any loss of
generality, the distributions of dry and
wet spells can be taken as independent
and as such a positive integral valued
random variable *x’, called *the length
of dry/wet spell’ can be defined. If p
represents either p, | or p,,, ther,

Prix = n/ n < s) = { p*(1- p)}/

2.0 (1-p)}n=1,2...5;
n=1

where s is the length of the period
under consideration crop phase, n is the
length of the spell (dry/wet), the term in
the denominator is due to the truncation
of the distribution at s. the size of the
period of crop phase.

The expected value of x is

E(x) = ilﬂp"'Jfl—P}f

(> P (1-phin=1,2,...s:
n=]

and, finally, the expected length of a
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evele (i.e., a dry spell followed by a wet
spell and vice versa) are obtained by
adding the expected lengths of dry and
wet spells, since both are independent.
Notation ally, E(c) = E(x) + E(y), where
¢, x and y are the length of the cycle, the
lengths of the dry and wet spells,
respectively.

Daily rainfall data for 31 years
(1961 to 1991) for Midnapore and
Manbhum. belonging to the red and
laterite zone of West Bengal, were
collected from IMD, Pune and also daily
rainfall data for 15 years (1976 to 1990)
for Dhaniakhali, situated in the old
alluvial zone of West Bengal were
collected from CAPE Project, BCKYV,
Mohanpur. Monthly mean of
evaporation data for 10 years ( 1976 to
1985) were collected from ** Evaporation
data of observatories in India (1976 to
1985)", issued by IMD, Pune. The
evaporation figures were multiplied by
the constant 0.845 as suggested by
Ramdas (1957). These adjusted
evaporation figures represent the
potential evapotranspiration (PET)
values. For rice crop, Doorenbos and
Pruitt (1977) obtained the values of K_
(crop coefficient) for different growth
stages of rice plantas 1.10,1.05 and 0.95
corresponding to the initial , mid-season
and late season stages, respectively.
Finally, AET (actual evapotranspiration)

or the actual crop water loss is obtained
as PET x K_.

In Table 2 a spell has been
described as dry or wet, when probable
rainfall, R (derived from the model) ata
particular growth stage is less than or
greater than or equal o AET. Thus on
the basis of AET and R (rainfall), a day
is classified as dry or wet in the entire
crop season of rainfed (aman) rice. A
day is classified as wet, if R (rainfall) =
W (water requirement), otherwise it is
dry. A wet day has enough rain to meet
up the water requirement of a day and
conserve some moisture in the soil and
a dry day just following a wet day has
enough moisture for the crop which is
considered as good as a wet day for all
practical purposes. It is assumed that two
dry days following two continuous wet
days may not create any moisture stress
for the crop.

RESULTS AND DISCUSSION

Applying the method described
above, the expected lengths of dry/ welt
spells are obtained for varicus durations
of crop phases and at various conditional
probability levels (Table 1). For
example, if the conditional probability
of a dry day following a dry day in a
period (crop phase) of 16 days 15 0.608,
the expected length of dry spell is given
in columnno. 13 and row no. 13 of Table
| as 2.545 days. Thus for a given pair of
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conditional probabilities, p,, and p,, the
expected numbers of dry and wet days
(1.e., the lengths of dry and wet cycles)
in a crop phase, respectively, can be
obtained.

In the red and laterite zone of West
Bengal 'kharif” season starts from the
first week of July and hence short
duration rice varieties (100 to 120 days)
are cultivated here. Rice is, generally,
sown in the first week of July and is
harvested in the first week of November.
In the old alluvial zone of West Bengal
the season starts, normally, from the
second week of June and hence long
duration rice varieties (130 to 150 days)
are cultivated. Thus, here, rice is sown
in the second week of June and
harvested in the first week of November.

Out of the five phases (Table 2), the
three phases, namely, panicle initiation,
booting or {lowering and milk or soft
dough are the most critical stages for
moisture stress/ surplus, Salient features
of Table 2 are as follows:

(a) The pattern of pair of values (p,,
and p,,} and the corresponding pair
of the lengths of dry and wet spells
suggest absence of any moisture
stress for the seedling. The
intercultural operations or fertilizer
applications can take place on the
second dry day in case of Manbhum
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and Midnapore sites and such
operations can be performed on the
third dry day at Dhaniakhali site.

(b) Inthe tillering stage, the estimated
lengths of dry and wet spells
suggest an expected pattern which
ensures an adequate supply of
moisture to the plant in case of both
long duration and short duration
Crops.

(¢) In both long and short duration
crops the lengths of dry spell are
more than the corresponding
lengths of wet spell in the panicle
initiation stage.

(d) Inmilk or soft dough stage, a small
amount of rainfall is beneficial to
the crop. However, if the dry spell
assumes a longer period, where
available, protective irrigation
measures may be necessary.

In conclusion, thes following
advices are presented briefly:

1) A short duration variety of rice is

suitable for red and laterite zone of -

West Bengal, so that water
requirements are met at the eritical
phases of growth.

2) A medium/ long duration variety
of rice is appropriate for cultivation
in the old alluvial zone of West
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Bengal and the crop is to be sown
in the third week of June.
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