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Probability of Moisture Available Periods for Groundnut Cr0p
in Saurashtra Region®

K. R. Patel! and P. D. Mistry?
ABSTRACT

The probability of the moisture available days in different crop growth Stageg
of the bunch and the spreading varieties of groundnut were worked out for Rajko ¢,

Keshod, Mahuwa, Bhavnagar and Jamunagar stations.

The critical period for the

groundnut crop is characterised with respect to soil moisture availability and there.
from the suitability of groundnut variety in Saurashtra region is ascertained. The
stations under study are ranked on the basis of moisture available days as Mahuw,,

Keshod, Rajkot, Bhavnagar and Jamnagar in order.

INTRODUCTION

Meteorological data could profi-
tably be exploited for the purposes of
either the short term decision needs as
well as the long term planning needs
in agriculture. One of the most im-
portant applications of climataslogical
research in agriculture lies in charac-
terising more or less generalised fea-
tures of important facts of climate en-
countered by specific crop in the re-
gion so that the information can gain-
fully be employed by an agriculturist
in the planning and conduct of cul-
tural practices and by a researcher in
evolving suitable crop varicties.

Agricultural climatologist and
plant scientist are interested in the
probabilities of periods with little or na
rain which lead to plant injury. Dec-
ker (1957) suggested that the knowledge

(Received on Sept. 7, 1978)

of the seasonal variation in the expec-
tancy of dry periods should assist the
agricultural producer in planning pro-
duction so that the critical periods of
crop do not occur when there is a
high dry period expectancy. Feyer-
herm and Den Bark (1964) derived
initial and transitional probabilities of
sequence of wet and dry days in Kan-
sas. Ratnam ef al. (1975) bave observ-
ed that the frequency and the proba-
bilities of dry spell might coincide
with critical stages of the crop for the
soil moisture resulting in adverse effect
on” the yields.

The day-to-day characterisation of
moisture availability and then dcriving
the information on periods of mois
ture availability is useful not only from
the point of view of crop growth, ‘Put‘
also from the view point of breeding
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for new varictics. With this view, an
attempt 1s made to cstix}mtc the pro-
bability of moisture available periods
to groundnut crop, waich is a rainfed
crop in the Saurashtra region of Guja-
rat State. One of the purposes of this

studv was to bring out weather-based
information that could be of help to

agricultural scientists particularly the
plant breeder and the agronomist.
Towards this end, the probabilities of
moisture days have been worked out.

MATERIALS AND METHODS

Saurce of Data:

The temperature, rainfall, soil
characteristics and plant characteristics
data for Rajkot (lat. 22°. 18N, long

TABLE 1

70°, 47E), Keshod (lat. 21", 18N, long
70° 15'E), Mahuwa f(lat. 21°. 05°N|
Long. 71°.47°E), Bbavnagar -lat. 21°,
45 N, long. 72°. 12" E; and Jamnagar
(lat. 22°. 29N, long. 70°. 04 E, were

collected from India Meteorological
Department, Poona, Director  of
Agriculture Gujarat State, Ahmeda-

bad, the records of various trial-cum-
demonstration farms situated in pertinent
districts and the Oilseed Specialist,
Junagadh, respectively for the period
of 15 years (1960-74). Information
regarding the duration of crop growth
phases are given in Table 1 (based
on personal communication from the
Oilseed Specialist, Junagadh).

Root depth at different phases of groundnut crop.

Sr. Stage of plant Bunch-itype groundnut variety Spreading type groundnut varieiy
No. growth
Period, Root depth, Period, Root depih,
days cm days cm
1. Germination and
vegetative deve-
lopment 0-22 15 0-25 15
2 Flowring to
pegging period 23-50 30 26-35 30
3 Full pegging to
pod development 51-80 45 56-90 45
4 Maturity 81-100 60 91-110 60
Estimation of probabilities of  moisture growth stage for the bunch and the

available days:

Water balance technique was used
for working out the daily available
soil moisture in which the potential
evapotranspiration was considered as
a major component of water loss in the
water balance. Potential evapotranspi-
ration was calculated by Thornth-
waite (1948) formula and was adjusted
for soil moisture storage. The number
of moisture available days in each crop

spreading type of groundnut varieties
was worked out for all the stations,
While calculating the daily soil mois-
ture budget, the calculated value of
the adjusted potential evapotranspi-
ration was subtracted after correcting
for the soil moisture storage from the
total of soil moisture at the beginning
of the day, whereas rainfall amount
during the day was added. Excess of
rainfall over field capacity was discar-
ded as the combined loss in runoff,
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The growing periods 10 both the
groundnut varictics were grouped 11
terms of nmumber of days after sowing
on week basis, in different crop growth
stages. The growing periods, could,
Lhowever, have becn considered in terms
of standard climatological weeks also.
But the commencement of qualifying
rain did not occur in the same standard

periods g
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Average probebilities of masture available periods in °/

ni = Possible number of moisturc
available days in the ith
period.

The occurrence of runs of mojs-
ture available days, viz., one day, two
day runs, three day runs ctc. were de-
termined in percentage on weck basig
for each station in different crop growth
stages for the bunch variety of ground-
nut. On this basis, thc sequential per
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cent probabilitics of cncountering runs
were determined.

RESULTS AND DISCUSSION

The probability of moisturc avail-
able days for cach crop growti period
in the bunch and the spreading varie-
ties of groundnut were partitioned in
approximately weekly period and were
plotted respectively in fig. 1 and 9.

Comparison of average probebilities of moisture available periods for the spreading type variety of groundnut
at Rajkot, Keshod , Mahuwa , Bhavnagar and Jamnagar stations.
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The per cent probability of getting Bhavnagar and Jamnagar stations in

moisture available days was more at
Ma_huwa station throughout the whloc
beriod of crop growth. In this respect
Mahuwa is followed by Keshod, Rajkot,

order.

Comparative figures for the range

of probabilitics at the different stations
for the bunch and the spreading varie-
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TABLE 2

Range of per cent probabilities of moisture available days in the bunch
ing variety of groundnut at various stations in each growth period,

GAU Q
Uy

angd the spred

Station Range of per cent. probabilities of moisture available days during varipys <19 grouy
: . . beri

Germination and  Flowering and — Full - pegging to - Maturity Tyyy) TP gromp, s

vegelalive deve-  pogging period  pod development  period Dperiods

lopment period period

B S B S B S B S B 5

Rajkot 34-57 22-57  34-64 41-67 27-41 30-40 34-42 1.98 27-64 1-67
Keshod 47-67 39-68  36-53 29-48  29-39 30-37  29-32 10-27 29-67 10-68
Mahuwa 72-80 69-82  51-59 52-61  35-67 50-67  25-51 12-41 22-80 19.g9
Bhavnagar 36-50 37-52  38-48 30-48  25-44 25-45 21-40 0-28 21-50 0-52
Jamnagar 43-68 28-65 18-44 26-49 17-30 17-34  14-35 4.14 14-63 4.3

—B refers to the bunch variety of groundnut.
—S refers to the spreading variety of groundnut.

ties of groundnut were worked out and
are given in Table 2. The figure re-
vealed that, for all the phases for the
spreading variety, the range is wider
compared to that for the bunch variety
of groundnut. This indicates that spread-
ing groundnut which is a long dura-
tion variety would be less suited in this
area as compared to bunch variety
which is of short duration. Moreover,
the range for the germination and
vegetative  development period was
maximum followed by flowering and
pegging period, full pegging to pod
development and the maturity period
in squence. Tnis showed that sowing
should possibly be carried out as early
as possible with the commencement
of qualifying rains. Further delay in
sowing would possibly result in lower
probabilities of moisture available days
in the total crop growth period.

It is also evident from the Table 92
that, in both the groundnut varieties,
the per ceat probabilities of moistyre
available days were low during fyll
pegging to pod development period,
which showed that in thigs stage, there

were more chances for the Crop to suffer
on account of moisture stress, which
ultimately would be reflected o final
yield of the crop. Similar findings have
also been reported by Ratnam e g
(1975).

The probabilities of runs of occur-
rence of moisture available days at all
the stations for the bunch variety of
groundnut on week basis are given in
Table 3.

On an average, at all the stations
during 51 to 64 day period after sowing
i.e. during the first two weeks of the
period of the full pegging to pod devc;ﬂ
lopment, the probabilities of runs .‘;
occurrence of 5 or more moisture 3V}f::‘
able days were found to be lesst ‘in
80%. This meant that the crop Wour
suffer in this period for want of 3%
cient availability of soil moistur® o
ultimately this would affect the ¥
of the crop. 7 ol

Secondly, on an average 4 the
the stations except at Mahtl»w;u,ns f
probabilities of occurrence © re aval
more than 3 consecutive mmstlll,clativcy
able days were found to be

-
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1 2 3 4 5 6 7 8 9 0 1112 13 14 15 16
Mahuwa 1 73 80 72 57 51 50 59 67 49 35 37 51 47 25
2 67 77 70 5 49 50 58 65 47 32 36 48 43 2l
3 59 73 69 4 4 49 57 64 44 30 35 45 4l 18
4 52 70 68 43 45 47 57 63 42 28 35 43 38 15
5 4 67 67 38 42 42 55 62 38 28 33 42 35 13
6 37 63 64 33 37 33 53 60 33 27 31 40 33 13
7 27 60 63 33 33 33 47 58 33 27 27 271 33  —
8 — — 60 — — —_ —_ — — 27 27 — — —
Bhavnagar 1 50 49 36 48 45 38 39 29 25 44 36 40 21 28
2 41 43 25 43 40 32 37 23 22 42 37 38 19 27
3 95 39 18 41 36 28 35 20 20 39 28 35 19 25
4 27 35 12 40 33 23 33 17 17 37 24 33 17 22
5 20 31 10 38 29 22 47 13 13 37 22 31 20 20
6 17 27 9 37 23 20 27 10 13 35 20 27 17 13
7 13 27 7 33 20 20 138 7 13 33 20 27 13—
8 - - — = = = s - — 33 9 o = —
Jamnagar i 60 63 43 18 37 4 43 94 17 30 30 35 21 14
2 54 58 41 15 338 42 39 23 15 29 28 34 19 13
3 51 55 39 00 32 40 36 23 13 98 %5 33 16 13
4 49 45 36 9 32 .40 32 22 13 27 24 33 15 13
5 35 47 32 7 81 40 927 20 13 % 22 33 10 13
6 23 47 27 7 30 40 23 20 13 %4 22 33 0 —
7 747 927 0 27 4. 2 20 13 23 20 33 - S
8 = == S - — 2 20 - = -

9 - .
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low. This information would be helpful
to the .rescarch worker in planning out
supplemental irrigation.

According to the probabilities of
occurrence of runs of moaisture avail-
able days (Table 3), the probabilities
at Mahuwa station remained high as
compared to those at the rest of the
stations. The stations under study
ranked in this respect, in the order
Mahuwa, Keshod, Rajkot,  Bhav-
nagar and Jamnagar.
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