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ABSTRACT. FExireme probability analysis of drought periods were conducted on daily rainfall
from 1944 to 1976 for the frequencies 7, 10, 15, 20 and 25 days to adjust crop phases according to
their water need. The study indicated that the first fortnight of June, second fortnight of Fuly, first
fortnight of August and second fortnight of September are not suitable for sowing, flowering and pod
formation, panicle initiation, carhead emergence and grain filling of kharif crops respectively. If the
crop phases are adjusted as per their water need with the available depth of rainfall three years of
very successful cropping, five years with success and the crops may underge savere nioisture stress in

{two year period. Further, the study reveals that if proper crop sequence is chosen the crops would have

. good harvest in a year particularly where the soil depth exceeds a metre.

1. Introduction
* The low and fluctuating rainfall during crop grow-
ing season constraints the cultivation of rainfed crops.
Projection of future rainfall through probabilities
making use of past rainfall records, would be of
immense use in crop planning, Selection of more
drought resistant varieties or hybrids could improve
the performance on dryland provided the minimum
amount of rainfall expected and the rainfall distribu-
tion in time is taken into consideration during crop
growth period. Experimental evidences on the effect
of rainfall on yield are reported by Burion et al
(1952), Lomas and Shashoua (1973) and Deva-
nathan (1975). Non-significant correlation between
yield and rainfall during 30 days before harvesting
« was discussed by Hadjichristoulou (1977). Therefore,
«the present analysis is aimed in studying the Jowest

depth of rainfall and its distribution in fime during

monsoon season at Parbhani to suggest better cropping
. pattern,

EN

2.. Data and analysis

Daily rainfall data of the southwest monsoon
scason for the period 1944 to 1976 was collected
from the records of Crop Weather Observation

Scheme of M.AU, Parbhani. Rainfall duration fre-

quencies for 7, 10, 15, 20 and 25 days in June, fuly,
August, September and October months were ana-
lysed. Rainfall values over consecutive days of each
frequency were found by moving totals of rainfall
during 1-15 August, 2-16 August, ...... 17-31
August, This way, 17 values of 15 days’ total of
rainfall fcr August were obtained. Out of these
values, the lowest rainfall on 15 consecutive days
in August was found out. The same procedure was
repeated for all the years. The lowest rainfall totals
(items) weie tabulated with corresponding years as -
given in Table 1. All the lowest rainfall totals weie
arranged in order of magnitude and a rank number
‘o’ representing the serial number of the totals when
arranged in decreasing magnitude is given for each

lowest of the rainfall tofals. The plotting position ‘F,’
of each item was computed by Weilbull formula given
by Doorenbos and Pruitt (1975) :

100 m

o= w1

where N repregenis the total number of items,
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TABLE 1
Month : August, Frequency : 15 days

Total Corres- liems Rank  Plotting -
Year rainfall ponding arranged No.  position
: (mm) dates . in dec- () ‘F
reasing
order (¥)
1944 34.5 1-15  193.5 1 2.94
1945 24.6 1731 167.8 2 5.83
1946 45.4 1528 153.0 3 8.82
1947 15.6 115 1314 4 1117
1948 9.1 1428 - 102.9 5 1471
1949 24.1 15-29 99.5 6  17.65
1959 2.3 2-16  87.1 7 20.54
1951 53.1 3.17 86.5 8  23.53
1952 50.0 4-18 77.8 9 26.47
1953 8.2 17-31 56.6 10 29.41
1954 7.9 16-30 53.1 i1 32.35
1955 153.0 15-29 50.0 12 35.29
1956 9.7 5-19 45.4 13 38.24
1957 167.8 2-16 39.4 14 41.18
1958 87.1 10-24 34.5 15 44.82
1959 6.6 7-21 12.4 16 47.66
1960 5.9 14-28 31.4 17 50.00
1961 86.5 1-15 86.4 18 5294
1962 102.9  14-28 24.6 19 55.88
1963 193.5 115 211 20 58,82
1964 26.6 15-29 15.6 21 61.76
1965 56.6 1-15 15.4 22 67.65
1966 2.2 1525 ° 10.3 23 69.71
1967 15.4 4-18 - 9.7 24 70.39
1968 16.3 17-31 9.1 25 T73.53
1969 3.4 2.16 9.0 26  76.47
1970 99.5 1-15 8.2 21 19.41
1971 32.4 1-15 7.9 28 82.35
1972 - 57.8 1529 6.6 29 - 85.29
1973 131.4 1-15 5.9 30 88.24
1974 9.0 9-23 2.6 - 31 89.18
1975 19.4 10-24 2.3 32 9412
1976 2.6 4-18 2.2 33 97.06

The expected percentage of timé of consecutive
days lowest values of rainfall was also found by not-
ing the corresponding dates’ wheit the lowest depth
of rainfall was received in each frequcncﬁ?. All values
computed for 15 days frequency of August are given

in Table 1. A vertical scale was given for rainfall and -

‘plotted according to ‘F;’ position on a log-normal

probability paper (Fig. 1). From the log-normal
probability plots the depth of rainfall was read for
probabilities 10, 20, 30, ......... 90 per cent
(Table 2). Rainfall duration curves were obtained by
plotting, for a given frequency of rainfall occurrence,
the number of days against the depth of rainfall.
Finally, the curves of equal probability were drawn
through the plotied points (Fig. 2). The same pro-
cedure was adopted for different frequencies of
all the months.

3. Results and discussion

From log-normal probability curves given in Fig. 3,
it is observed that, in general, there is sieep fall
in rainfall amount at lower probabilities, At frequen-
cies 7, 10 and 15 days, the rainfall above 70 per cent
and 7 and 10 days frequencies the rainfall above 20
per cent is much less. At Jower probabilities the
difference in rainfall amount decreases sharply after
50 per cent probability in all the months. This indi-
cates that 7-10 days lowest rainfall frequencies are
quite common and they occur at least in alternate
years. In all the months except in October, the rain-
fall increases more above 10-day frequency indicat-
ing that the possibilities of higher rainfall, in general,
are after 10 days of minimum rainfall. At all the
frequencies rainfall in June is less than the rainfall
in July, August and September, The October is the
lowest rainfall month. From the behaviour of August
rainfall it appears that though August is the mid
month of southwest monsoon with higher amount
of rainfall, its dependability is less at higher pro-
babilities and rainfall failures are more in August when
compared with July and September.

It is noticed from the rainfall duration curves (Fig.
4) that in August the rate of increase in rainfall
amounts with increase in frequency is more at proba-
bilities 10, 20 and 30 per cent when compared to that
of other months. All the months are lagging ‘behind
August in attaining same depths of rainfall up to 30
per cent probability, The time lag is 4 days and 6 days

" in the case of July and September respectively. The

time lag is still more with June and October. This
indicates that the dependability and intensity of August
rainfall is more at lower probabilities, At higher pro-
babilities, July and September rainfall is more depend-

‘able than that of August. Similar type of variation of
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Figs. 5 (a & b). Rainfall durationfeurves () 10% and (b) 90%,

Auvgust rainfall was reported by Ramakrishna Rao
et al. (1979) in the log-normal probabiiity analysis of
maximum rainfall. In general, it is observed that at
all probabilities, the amount and rate of rainfall in-
crease is more after 10-day frequency, revealing that
the lowest rainfall periods occur quite often and they
possibly break after 10 days of their onset. The possi-
bilities of early withdrawal of lower depths of rainfall
periods are still higher at 15-day frequency,

The distribution of rainfall in October at higher pro-
sabilities reveals that the lowest rainfall frequencies of
20 days or even higher are more. Therefore, the rain-
‘all depth below 40 per cent probability of October and
stored soil water due to September rainfall may be
aken into congideration for rabi (post rainy) season
irop planning,

-1t can be seen from Table 3 that the lowest rainfall
xcurrence time percentage is higher during first fort-
ight of June, August and October and second fort-
tight of July and September. The lower percentages
orrespond to second fortnight of June, August and
Jctober and first fortnight of July and September.
‘herefore, the crop yields will be severely damaged
the- critical-periods -like emergence,” floweiiig, fod
Jrmation, panicle initiation and grain filling coincides

(froniiRao Yetlal. 1979)

with the higher percentage time of lowest rainfall
periods. To diminish the adverse eflect of lower depths
of rainfall on kharif (rainy season) crops, the critical
periods of these crops which need more water should
not coincide with the minimum rainfall depths. From
the results it appears that first fortnight of June,
second fortnight of July, first fortnight of August and
second fortnight of September are not favourable for
sowing, flowering and pod formation, panicle initiation,
cathead emergence and grain filling of khasif crops
respectively,

The percentages of lowest rainfall occurtence time
are in opposite to that reported for maximum rainfall
in Table 4. At 10 per cent and 90 per cent probabili-
ties, there is an agreement in the variation of rainfall
duration curves between highest and lowest amounts
as shown in Fig, 5. This confirms the validity of the
present results, The depths of rainfall received at 7,
15 and 20 days frequencies are given in Table 5. The
depth of rainfall received at 7-day frequency is very
much less when compared to that of 15 days and 20
days frequencies and this depth may not be significant
for the discussion on crop production, While the depth

. Of rainfall at 15 days frequency at 30 and 50 per.cent ... .. .
probabilities is 214 mm and 128 mm respectively,

These depths are nearly one fourth and one cighth of
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TABLE 2

Depth of rainfall (mm) as a function of iime
{Month : August)

Frequency (Days)
Proba- A

bility 7 10 15 20 25
1§74
10 22 25 140 235 318 -
20 8 18 88 i35 230
30 8 10 56 116 160
40 6 8 45 68 126
50 4 8 32 58 i1z
60 4 8 i8 40 100
70 4 6 10 2% 8
80 4 4 8 18 44
90 4 4 8 10 20
TABLE 3
Percentage of time
Month
Freq- ¢ e ——
uency  Dates Jun Jul Aug Sep Oct
(Days)
7 1-12 27 19 27 9 30
7-19 36 19 12 48 33
14-25 24 27 21 24 36
20.30 12 36 39 18 30
or 31
10 i-10 39 27 42 18 36
11-20 48 33 21 52 30
21-30 12 39 36 30 33
or 3
15 115 70 46 52 49 52
16-30 30 . 55 48 52 48
or 31
20 1-15 76 52 54 46 33
16-30 24 48 46 55 67
or 31
25 1.28 73 61 55 55 36
5.30 27 39 46 46 64
or 31

401
TABLE 4
Percentage of time
Freq- Month

aency P A —y
{Days) Dates Jun Jul Aung Sep Oct
2 1-.10 - 23 k1 26 44 43
11.20 33 13 33 23 26
21-30 44 51 11 33 17

ot 31
4 1.10 23 23 33 50 51
11-20 33 23 33 26 30
21-39 47 54 34 24 12

or 31
7 1-10 30 26 26 46 56
11-20 26 30 40 21 23
21-30 44 44 34 33 21

or 31 )

10 1-10 16 26 26 33 57
i1-20 30 30 26 41 21
" 21430 54 44 48 26 14

or 31
15 1-15 36 50 58 38 70
16-30 64 50 42 42 30

or 31
20 1-15 40 53 63 66 79
16-30 60 45 37 .34 21

or 31

From : Raoc et al. (1979)

TABLE 5§

Rainfal! depths (mm) of 7 day, 15 day and 20 day frequencies
at selected percentage

Month 30% 50% 70%,
sy A ~— 7 A —

7 15 20 7 15 20 7 15 20
days days days days days days days days days

Jun 7 30 9 5 24 38 4 10 22
Tl 4 50 105 2 32 77 2 10 44
Aug 8 56 116 4 32 58 4 10 28
Sep 5 68 14 4 32 73 2 14 26
Oct 6 10 20 4 8 8 2 4 6
Total 30 214 436 19 128254 14 48 126

the normal rainfall (857.4 mm). At 20-day frequency,
the depth of rainfall is almost double to that of 15
days frequency.

As the soils of the region are moderate to deep
olack with maximum water holding capacity of 250 mm
upto one metre depth, it is envisaged from the above

discussion that if the crop phases are adjusted as per
their water need with available depths of rainfall
obtained in the study, three years of very successful
cropping, five years with success and the crops may
undergo severe moisture stress in two years in a given
ten years period, Further, it appears that if proper
crop sequence is chosen with optimum soil manage-
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ment two crops a year is possible particularly when
soil depth exceeds a metre as the stored water at the
end of kharif season is enough to sustain second crop.
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