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m ABSTRACT : Pomegranate evapotranspiration determined by the effects of various weather
conditions were incorporated into reference crop evapotranspiration and crop characteristicsinto
crop co-efficient. Theaverage ETr values over the 31 years were determined by Penman-Monteith
method. The probability distributions that were fitted to ETr values are Log normal, Gumbel and
Weibull’s probability distribution functions. Chi-square test was performed to know the probability
distribution of best fit. ETr values at 10 per cent to 90 per cent probability level for Penman-
Monteith method using probability distribution of best fit. The values of reference crop
evapotranspiration, crop co-efficient, areafactor, water requirement and water to be applied would
be useful for theirrigation water management of pomegranate. The water was applied through drip
system at 90 per cent efficiency to pomegranate plantation spaced at 3 x 4.5 m. The result reveals,
for Mrig bahar the total weekly water to be applied to pomegranate tree at 70 per cent probability
level for 19 to 5" year was 112.44, 303.08, 761.64, 1058.5 and 1327.4 lit/year/tree, respectively.
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1.15 MT out of which India produce 0.5

MT. (Holland et al., 2009). Indiaover 0.13 Mha
areas isunder pomegranate of which 0.098 Mhaareais
in Maharashtra, producing about 85 per cent of tota
Indian production and Solapur districtishaving largearea
under pomegranate orchards (Jadhav, 2011). But the
productivity inIndiaisstill low (<6.7 t/ha) as compared
tothe major pomegranate producing countrieslikelsragl,
Iran, Morocco, Egypt, Afghanistan, Spain, Turkey, China,
Greece, Japan, France and Italy (>40 t/ha) (Holland and
Bar-Ya’akov, 2008). In the pomegranate growing area
of Maharashtra, water is scarce resources and there is
a need to investigate actual water requirement of

The total pomegranate production in the world is

pomegranatetrees. Knowledge of evapotranspirationis
essential for efficient management of water resource,
crop production and environment assessment. It further
continues to be foremost important in water resource
planning and management.

In concern with pomegranate orchard, in
Maharashtra Bahar isalocal word also widely used to
express flowering seasons of horticulture crop, here
bahar word taken as flowering seasons of pomegranate.
Thus, flowering seasons are defined as: Ambe bahar
flowering period (January - February) and harvesting
period (June-July), Mrig bahar flowering period (June-
July) and harvesting period (December-January) and
Hasta bahar flowering period (September-October) and
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harvesting period (January-February) (NRCP, 2009). The
crop co-efficient values are influenced by local climatic
condition and need to be measured locally. Therefore, in
thisstudy, the crop co-efficient val ues of the pomegranate
crop under consideration have been estimated from the
measurements of shaded area of pomegranate orchards
at solar noon hour for Solapur (Meshram et al., 2010).
Water requirement of pomegranate bahar is estimated
for Mrig bahar.

Probability distribution function :

Theirrigation planning based on the probabilistic
approach, for this purpose it is necessary to know the
ETrvaluesat thedifferent probability levels. Therefore,
itisessential to know the probability distribution of ETr.
In addition to this, probability analysis can be used for
prediction of occurrence of future eventsfrom available
records. Therefore, in this study, it is planned to fit the
three probability distribution functionsto ETr data. The
probability distributionsthat were used for reference crop
evapotranspiration datawerelogged normal, Gumbel and
Weibull’s. The Chi-sguare test of goodness of fit was
used to select best fit distribution.

Data collection :
Meteorological data :

Daily parameters (i.e. maximum temperature
(T, ..°C) and minimum temperature (T . °C), maximum
relative humidity (RH__, %) and minimum relative
humidity (RH_. , %), pan evaporation (E__, mm), wind
speed (WS, kmhr?) at height of 2.0 m, sun shine hours
(SSHr, hr), rainfall (R, mm) etc.) were collected from
Indian Meteorological Department, Pune. Kcvalueswere
taken from Ph.D. Thesis, submitted at College of
Technology and Engineering, Maharana Pratap
University of Agriculture and Technology, Udaipur
(Meshram et al., 2010).

B METHODOLOGY
Estimation of reference crop evapotranspiration
(ETr):

Theweekly reference crop evapotranspiration was
estimated by using the standard method i.e. Penman-
Monteith (Allen et al., 1998).

900
0408A (R, -G u, (e;—e
( n )+y(T+273] 2(5 a)

ETr = —— @~ s (1)
A+y(1+034u,)

where,

ETr = Reference crop evapotranspiration (mm/day),

G = Sail heat flux density (MJ/m?/day),

R = Net radiation (MJm?/day),

T = Mean daily air temperature (°C),

I' = Psychometric constant (kPa/°C),

A = Slope of saturation vapour pressure function
(kPal°C),

e= Saturation vapour pressure at air temperature
T (kPa),

e,= Actual vapour pressure at dew point

température (kPa),

u,= Average daily wind speed at 2 m height (m/

SEc).

Probability distribution functions:
Gumbel distribution :

where,

X = Variate of the sample
B = Scale parameter

y = Location parameter.

Weibull (Maxima) distribution :
o-1 =
_afy-x 15

where,

o = Shape parameter

B = Scale parameter

y = Location parameter

X = Variable of the sample.

Log normal distribution :

1nx—p 2
1 ¢ 2)

f(x)= e %
Aon? w(4)

where,

X =Variable of the sample
u = Population mean

o = Standard deviation.

Test for goodness of fit of probability distributions:
Chi-sgquare test was used for testing goodness of
fit test.
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2 _ K (0;-E)?
XTETE ..(5)
where,
k = Number of years
O,= Observed valuesin i" year
E, = Expected valuein i" year.

Selection of best fit distribution :

For each week different probability distribution
functions were tested using Chi-square test. In this,
calculated Chi-square value was compared with table
value and observed the significance at 5 per cent level
of significance. If the calculated Chi-square value was
found less than the table value, that distribution for
respective week was considered as non-significant. If
more than one distribution wasfound fit for all weeksor
months, then distribution with lowest Chi-square value
were selected as best fit distribution for respective week.
Out of these, the distribution best fit for more number of
weekswas selected to determine the expected reference
evapotranspiration rate at 10, 20, 30, 40, 50, 60, 70, 80,
and 90 per cent probability levels for each week. The
datawereanayzed by VTFIT software. VTFIT happens
to bearoutinefor fitting homogeneous probability density
functions (PDFs) which fits PDFsto data by maximum
likelihood method. The VTHIT package used for fitting
probability functions that provide goodness of fit tests
and expected values.

Crop co-€fficient (Kc) :

The weekly crop co-efficient values were used for
different phenological stagesi.e. new leaf initiation, crop
development, crop maturity and crop harvesting
(Meshram et al., 2010).

Pomegranate evapotranspiration (ETp) :
The weekly values of ETr and Kc were used to

obtain weekly values of ETp by equation for Mrig bahar
ETp = ETrx kc x Crop spacing x Wetted area
x Water application efficiency ....(6)

where,

ETp = Pomegranate evapotranspiration (mm/day)
ETr = Reference crop evapotranspiration (mm/day)
Kc = Crop co-efficient of pomegranate

Wetted area = 20 per cent of crop spacing

Water application efficiency =90 per cent (for drip
system).

B RESULTSAND DISCUSSION

Theresults obtained from the present investigation
as well as relevant discussion have been summarized
under following heads:

Estimation of ETr values at different probability
levels :

ETr values at different probability levelsviz, 10,
20, 30, 40, 50, 60, 70, 80 and 90 per cent were estimated
by using these best probability distribution functionsfor
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Fig. 1:

Water requirement of pomegranate orchards for 1¥ to 5" year’s tree at 70 per cent probability level
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all the weeks. In case of more than one distribution is
the best fit, the distribution selected for estimating ETr
values was in order of Log normal, Gumbel and Weibull’s
(Meshram, 2010a). As more than one distribution fits
many weeks, the best distribution for such week was
considered asthe distribution that givesthe lowest values
of Chi-square at 5 per cent level of significance. For

Mrig bahar, Log normal distribution is the best fit for
maximum weeks (24), followed by Gumbel (7) and
Weibull’s (3). The values of ETr by Penman-Monteith
method at different probability levelsfor Solapur for al
the weeks are shown in Table 1.The per cent values of
water requirement determined with the help of VTFIT
software and values at 70 per cent probability is taken

Tablel: Weekly ETr valuesfor Mrig bahar at different probability levels by using best fit probability distribution functions

SMW Distribution 10% 20% 30% 40% 50% 60% 70% 80% 90%
18 Log normal 46.2 48.3 49.8 51.2 52.5 53.9 55.4 57.2 59.8
19 Log normal 46.4 489 50.7 52.4 54.0 55.6 57.4 59.6 62.8
20 Log normal 46.5 494 51.6 53.6 55.5 57.5 59.7 62.3 66.2
21 Log normal 435 46.6 489 51.0 53.0 55.2 575 60.4 64.7
22 Log normal 394 42.9 45.7 48.1 50.6 531 56.0 59.5 64.9
23 Weibulls 30.0 334 35.8 37.8 39.8 41.7 437 459 489
24 Log normal 29.6 32.3 344 36.3 38.2 40.2 424 451 49.2
25 Log normal 28.3 309 33.0 34.9 36.7 38.6 40.8 435 47.6
26 Log normal 25.6 28.1 30.0 317 334 35.2 37.2 39.8 436
27 Log normal 26.7 28.9 30.6 321 33.6 35.2 37.1 39.2 42.5
28 Log normal 236 258 27.6 29.3 30.9 325 34.5 36.8 40.4
29 Gumbel 211 25.7 285 30.6 325 34.1 35.8 375 39.7
30 Log normal 22.6 24.6 26.1 274 28.8 30.2 317 337 36.6
31 Log normal 21.6 24.0 25.8 275 29.2 30.9 329 355 39.3
32 Gumbel 22.6 24.6 26.1 274 28.8 30.2 317 33.7 36.6
33 Log normal 231 24.8 26.2 275 28.7 29.9 31.3 331 35.6
34 Gumbel 194 235 26.1 28.0 29.7 31.2 32.7 34.3 36.3
35 Log normal 22.2 24.6 26.6 28.3 30.1 320 34.1 36.8 40.9
36 Gumbel 17.7 234 27.0 29.7 320 34.1 36.2 384 411
37 Log normal 23.7 25.7 272 28.7 30.0 315 331 35.1 38.1
38 Gumbel 21.0 251 21.7 29.7 31.3 329 34.3 359 37.8
39 Log normal 232 24.7 25.8 26.9 27.9 289 30.0 315 336
40 Log normal 224 24.1 254 26.6 27.8 29.0 304 32.0 34.5
41 Log normal 220 238 25.2 26.5 217 29.0 304 32.2 34.8
42 Gumbel 17.1 21.7 24.6 26.8 28.6 30.3 320 338 36.0
43 Weibulls 27.2 28.6 29.8 30.9 31.9 332 34.6 36.3 39.1
44 Log normal 22.3 24.0 253 26.5 217 289 30.2 319 34.3
45 Log normal 231 24.6 258 26.8 278 28.8 29.9 313 334
46 Weibulls 205 225 239 251 26.1 27.2 28.2 294 30.8
47 Log normal 21.2 22,6 237 24.7 25.6 26.6 277 29.0 31.0
48 Log normal 20.3 217 22.8 238 24.7 25.7 26.8 28.1 30.1
49 Log normal 204 21.6 22.6 234 24.2 25.0 26.0 27.1 28.7
50 Log normal 20.8 22.0 22.9 238 24.6 254 26.3 274 29.1
51 Log normal 24.2 252 26.0 26.7 27.3 28.0 28.7 29.6 30.9
52 Gumbel 231 251 26.2 27.1 27.9 28.6 29.2 30.0 30.9
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as most reliable (Meshram et al., 2010). The values  probability levelsarepresentedin Tables2to 6 for 15 to 5
calculated with the starting of Mrig bahar means 18"  year’s tree for Mrig bahar of 35 crop weeks of
standered meteorological week (SMW) and end on 52" phenologica development stages for Solapur district and
standered meteorological week. Weekly values of  water requirement of pomegranate orchards for 1% to 5"
pomegranate evapotranspiration (ETp) at different  year’stree at 70 per cent probability level shown in Fig. 1.

Table 2 : Pomegranate evapotranspiration (ETp) of Mrig bahar (lit/day/tree) for 1% year pomegranate tree at different probability levels

SMW Probability levels

10% 20% 30% 40% 50% 60% 70% 80% 90%
18 3.18 3.33 344 3.53 3.63 3.72 3.82 3.95 4.13
19 3.25 342 3.55 3.67 3.78 3.90 4.02 418 4.40
20 3.32 3.52 3.68 3.82 3.96 410 4.26 4.45 4.73
21 3.17 3.40 357 3.72 3.87 4.02 4.20 441 4.72
22 294 3.20 341 3.59 3.78 3.96 4.18 4.44 4.84
23 2.29 255 2.73 2.89 3.04 3.18 3.33 351 3.73
24 2.30 251 2.68 2.82 297 3.12 3.29 351 3.83
25 2.26 247 2.64 279 293 3.08 3.26 348 3.80
26 2.08 2.28 243 257 271 2.86 3.02 3.23 354
27 2.20 2.38 253 2.65 2.78 291 3.06 3.24 351
28 1.99 218 233 247 2.60 275 291 311 341
29 1.81 2.20 244 2.62 2.78 2.92 3.07 321 3.40
30 1.97 214 2.27 2.39 2.50 2.63 2.76 2.93 3.19
31 191 212 2.29 243 2.58 274 291 314 347
32 2.02 2.20 2.33 2.46 2.58 2.70 2.84 3.02 3.28
33 2.09 2.26 2.38 249 2.60 2.72 2.85 3.00 3.24
34 178 2.16 240 2.58 273 287 3.01 315 3.33
35 2.06 2.29 247 2.64 2.80 2.98 3.18 342 3.81
36 1.67 2.20 254 2.80 3.01 321 341 3.61 3.87
37 227 2.46 261 274 2.87 3.01 317 3.36 3.65
38 204 243 2.68 287 3.03 3.18 3.32 347 3.66
39 2.26 241 252 2.62 272 2.82 293 3.07 3.28
40 2.20 2.37 249 2,61 2.73 2.85 2.99 3.14 3.39
41 2.20 2.38 252 264 2.76 2.89 3.04 321 348
42 172 218 247 2.69 2.87 3.05 321 3.39 3.61
43 2.77 2.92 3.04 3.15 3.26 3.39 3.53 371 3.99
44 231 249 2.63 275 2.87 3.00 314 331 3.56
45 244 2.60 272 2.83 294 3.04 3.16 3.30 3.53
46 2.20 241 2.56 2.69 2.80 291 3.02 3.15 3.30
47 231 2.46 2.58 2.69 2.79 2.90 3.02 3.16 3.38
438 224 240 252 2.63 2.73 2.84 2.96 311 333
49 2.28 242 252 2.62 271 2.80 291 3.03 3.22
50 2.36 2.50 261 2.70 2.79 2.89 2.99 312 3.30
51 237 247 254 261 2.67 274 281 2.90 3.02
52 2.27 2.46 2.58 2.66 2.74 281 2.87 2.95 3.03
(Ilyltree) 80.5 88.17 93.7 98.4 103 107 112 118 127
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1% year

Weekly values of pomegranate evapotranspiration
(ETp) for Mrig bahar at different probability levelsare
presented in Table 2 for 1% year tree. It is observed from
the table that, at 70 per cent probability level weekly

pomegranate evapotranspiration (ETp) ranged from 2.76
to 4.26 lit/day/tree. Maximum values of pomegranate
evapotranspiration (ETp) were observed in 20" weeks.
These valueswere 4.45, 4.26, 3.96 and 3.52 lit/day/tree
at probability levels 80 per cent, 70 per cent, 50 per cent

Table 3: Pomegranate evapotranspiration (ETp) of Mrig bahar (lit/day/tree) for 2" year pomegranatetree at different probability levels

MW Probability levels

10% 20% 30% 40% 50% 60% 70% 80% 90%
18 6.61 6.91 7.13 7.33 7.52 7.72 7.93 8.19 8.56
19 711 7.50 7.78 8.04 8.28 8.54 8.81 9.15 9.64
20 7.61 8.09 8.45 8.78 9.09 9.41 9.77 10.2 10.85
21 7.52 8.05 8.45 8.81 9.16 9.53 9.94 104 11.17
22 7.24 7.89 8.40 8.84 9.30 9.76 10.3 10.9 1193
23 5.90 6.55 7.03 743 7.81 8.18 8.57 9.02 9.60
24 6.13 6.69 7.13 7.52 7.91 8.32 8.77 9.34 10.20
25 6.21 6.78 7.24 7.66 8.05 8.47 8.95 9.55 10.44
26 5.94 6.50 6.95 7.35 7.74 8.16 8.63 9.22 10.10
27 6.46 7.00 741 7.79 8.16 854 8.99 9.50 10.29
28 6.06 6.64 7.10 7.52 7.93 837 8.86 9.47 10.39
29 5.71 6.93 7.68 8.27 8.76 9.21 9.66 10.1 10.71
30 6.49 7.05 7.48 7.87 8.26 8.66 9.11 9.67 1051
31 6.58 7.30 7.86 8.37 8.87 941 10.0 10.7 11.94
32 7.19 7.81 8.29 8.72 9.15 9.60 10.1 10.7 11.64
33 7.38 7.95 8.39 8.79 9.17 9.57 10.0 10.6 11.40
34 6.24 7.57 8.40 9.03 9.57 10.0 105 11.0 11.69
35 7.18 7.98 8.60 9.18 9.76 104 11.0 119 1325
36 5.70 7.52 8.67 9.54 10.3 109 11.6 12.3 13.21
37 7.61 8.26 8.76 9.21 9.65 10.1 10.6 113 12.24
38 6.76 8.08 8.90 9.53 10.0 10.5 11.0 115 12.16
39 7.44 7.93 8.31 8.64 8.96 9.29 9.66 10.1 10.78
40 6.91 7.44 7.84 8.21 8.58 8.95 9.38 9.87 10.65
11 6.51 7.05 7.46 7.83 8.19 857 9.00 9.52 10.30
42 4.79 6.08 6.89 7.50 8.03 851 8.98 9.48 10.09
43 7.33 7.72 8.04 8.33 8.62 8.95 9.33 9.81 10.56
44 5.72 6.15 6.49 6.80 7.09 7.40 7.75 8.17 8.80
45 5.63 6.00 6.29 6.53 6.78 7.02 7.29 7.63 8.14
46 4.79 5.25 5.57 5.84 6.09 6.33 6.57 6.84 7.17
47 4.62 4.94 5.18 5.39 5.60 5.81 6.05 6.34 6.77
48 4.18 4.46 4.69 4.90 5.08 5.29 551 5.78 6.19
49 3.93 4.17 4.35 451 4.67 4.83 5.01 5.22 554
50 381 4.04 421 4.36 451 4.67 4.83 5.04 5.34
51 4.32 450 4.64 476 4.88 5.00 5.13 5.29 551
52 4.16 451 471 4.87 5.01 513 5.26 5.39 5.55
(I/yltree) 213 235 250 264.1 276 289 303 319 3433
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and 20 per cent, respectively. Minimum values of the
pomegranate evapotranspiration (ETp) were observed
in 30" week. These were 2.93, 2.76, 2.50 and 2.14 lit/
day/treeat probability levels80 per cent, 70 per cent, 50
per cent and 20 per cent, respectively. The total
pomegranate evapotranspiration (ETp) at 70 per cent

probability level over a period of 35 weeks of
phenological stagesin Mrig bahar was 112 lit/year/tree.

2" year :
Weekly values of pomegranate evapotranspiration
(ETp) for Mrig bahar at different probability levelsare

Table 4 : Pomegranate evapotr anspiration (ETp) of Mrig bahar (lit/day/tree) for 3" year pomegranate tree at different probability levels

SMW Probability levels

10% 20% 30% 40% 50% 60% 70% 80% 90%
18 5.04 5.27 5.44 5.59 5.74 5.89 6.05 6.25 6.53
19 6.55 6.90 717 7.40 7.62 7.86 8.11 8.42 8.88
20 8.31 8.83 9.23 9.58 9.92 10.28 10.67 11.14 11.84
21 10.07 10.78 11.32 11.81 12.27 12.77 1331 13.98 14.96
22 11.07 12.06 12.84 13.52 14.22 14.92 15.74 16.72 18.24
23 10.27 11.41 12.23 12.93 13.59 14.24 14.92 15.70 16.72
24 12.19 13.30 14.16 14.94 15.71 16.52 17.43 18.56 20.26
25 13.58 14.83 15.84 16.75 17.62 18.53 19.58 20.88 22.85
26 13.95 15.28 16.32 17.26 18.19 19.17 20.28 21.66 23.73
27 16.45 17.81 18.87 19.82 20.76 21.74 22.88 24.19 26.20
28 16.00 17.55 18.76 19.87 20.95 22.10 2341 25.02 27.45
29 15.64 18.98 21.06 22.66 24.01 25.25 26.47 27.76 29.35
30 18.03 19.58 20.79 21.87 22.94 24.07 25.32 26.87 29.20
31 18.67 20.71 22.29 23.74 25.17 26.69 28.41 30.58 33.86
32 20.68 22.47 23.85 25.10 26.32 27.61 29.05 30.83 33.50
33 2111 22.75 24.00 25.14 26.23 27.39 28.68 30.26 32.61
34 17.75 21.53 23.88 25.69 27.22 28.62 29.98 31.44 33.25
35 20.35 22.61 24.39 26.03 27.66 29.38 3135 3381 37.57
36 16.30 21.52 24.79 27.29 2942 31.37 33.26 35.27 37.78
37 21.92 23.78 25.22 26.52 27.80 29.13 30.63 32.48 35.25
38 19.48 23.27 25.64 27.46 28.99 30.41 3179 33.25 35.03
39 21.44 22.85 23.92 24.87 25.80 26.76 27.81 29.14 31.06
40 19.78 21.28 22.42 23.48 2454 25.60 26.84 28.25 30.46
41 1851 20.02 21.18 22.24 23.27 24.35 25.55 27.05 29.26
42 13.77 17.48 19.79 21.56 23.07 24.45 25.80 27.23 29.00
43 20.94 22.07 22.97 2381 24.64 25.58 26.65 28.03 30.18
44 16.43 17.69 18.66 19.53 20.39 21.28 22.28 23.50 25.31
45 16.43 17.50 18.35 19.07 19.78 20.49 21.27 22.27 23.76
46 14.08 15.44 16.40 17.19 17.92 18.62 19.34 20.13 21.10
47 13.78 14.71 15.43 16.06 16.68 17.31 18.03 18.90 20.17
48 12.88 13.76 14.46 15.10 15.67 16.30 17.00 17.82 19.09
49 12.40 13.15 13.72 14.23 14.72 15.23 15.80 16.48 17.48
50 12.27 13.01 13.56 14.05 14.53 15.02 15.56 16.22 17.19
51 13.68 14.27 14.71 15.09 15.47 15.85 16.26 16.76 17.47
52 12.77 13.83 14.45 14.95 15.37 15.76 16.13 16.53 17.03
(I/yltree) 532.5 588.3 628.1 662.2 694.2 726.5 761.6 8034 863.6
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presented in Table 3 for 2™ year tree. It is observed  Thesevalueswere 12.3, 11.6, 10.3 and 7.52 lit./day/tree
fromthetablethat, at 70 per cent probability level weekly  at probability levels80 per cent, 70 per cent, 50 per cent
pomegranate evapotranspiration (ETp) rangedfrom4.83  and 20 per cent, respectively. Minimum values of the
to 11.6 lit/day/tree. Maximum values of pomegranate = pomegranate evapotranspiration (ETp) are observed in
evapotranspiration (ETp) were observed in 36" week. 50" week. These were 5.04, 4.83, 4.51 and 4.04 lit/day/

Table 5: Pomegranate evapotranspiration (ETp) of Mrig bahar (lit/day/tree) for 4" year pomegranate tree at different probability levels

MW Probability levels

10% 20% 30% 40% 50% 60% 70% 80% 90%
18 7.00 7.32 7.56 7.77 797 8.18 841 8.68 9.07
19 9.90 10.43 10.83 11.18 1152 11.87 12.26 12.73 1341
20 12.77 13.57 14.18 14.72 15.24 15.78 16.38 17.12 18.19
21 15.38 16.47 17.29 18.04 18.75 19.50 20.34 21.36 22.86
22 16.46 17.93 19.10 20.10 2114 22.19 23.40 24.86 27.12
23 14.76 16.39 17.57 18.58 19.53 20.46 21.44 22.56 24.02
24 17.14 18.70 19.91 21.01 22.10 23.24 24.51 26.11 28.49
25 18.80 20.53 21.92 23.18 24.38 25.64 27.10 28.90 31.62
26 19.46 21.32 22.77 24.08 25.38 26.75 28.29 30.21 33.10
27 22.41 24.26 25.71 27.00 28.28 29.61 3117 32.96 35.70
28 21.94 24.08 25.74 27.26 28.75 30.32 3211 34.33 37.66
29 21.43 26.00 28.84 31.03 32.89 34.58 36.25 38.02 40.20
30 24.70 26.83 28.48 29.97 31.43 32.97 34.69 36.82 40.00
31 25.04 27.78 29.90 3184 33.77 35.80 38.12 41.02 45.42
32 27.60 29.99 31.83 33.49 35.13 36.85 38.77 41.15 44.70
33 28.29 30.49 32.17 33.69 35.16 36.71 38.44 40.56 43.71
34 23.79 28.84 32.00 34.42 36.47 38.34 40.17 42.12 44.54
35 27.19 30.21 32.59 34.77 36.94 39.25 41.88 45.17 50.19
36 21.76 28.73 33.10 36.44 39.28 41.88 44.41 47.09 50.45
37 29.06 31.53 3343 35.16 36.86 38.63 40.61 43.07 46.74
38 25.82 30.86 34.00 36.40 3844 40.32 4215 44.09 46.44
39 28.43 30.29 3172 32.98 34.21 35.48 36.87 38.64 41.18
40 26.84 28.88 30.44 31.88 3331 34.75 36.43 38.35 41.34
11 25.63 27.73 29.34 30.81 32.23 33.73 35.39 37.46 40.52
42 19.22 24.39 27.62 30.09 32.20 34.12 36.01 38.00 40.47
43 29.63 3122 32.50 33.69 34.86 36.19 37.70 39.65 42.69
44 23.64 25.46 26.86 28.11 29.34 30.62 32.05 33.82 36.41
45 23.76 25.30 26.54 27.57 28.59 29.62 30.75 32.19 34.35
46 20.50 22.46 23.86 25.02 26.08 27.09 28.14 29.29 30.71
47 20.39 2177 22.83 23.77 24.69 25.63 26.68 27197 29.86
48 18.92 20.23 21.25 22.19 23.02 23.96 24.98 26.19 28.06
49 18.33 19.45 20.30 21.04 2177 2253 23.36 24.37 25.86
50 17.79 18.85 19.65 20.36 21.05 21.76 22.55 2351 24.91
51 19.96 20.81 21.45 22,01 22.56 2311 2371 24.44 25.48
52 18.21 19.73 20.61 21.32 21.92 22.47 23.01 23.58 24.29
(I/yltree) 741.9 818.8 873.8 920.9 965.2 1009 1058 1116 1199
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tree at probability levels 80 per cent, 70 per cent, 50 per 39 year :

cent and 20 per cent, respectively. Thetotal pomegranate Weekly values of pomegranate evapotranspiration
evapotranspiration (ETp) at 70 per cent probability level ~ (ETp) for Mrig bahar at different probability levelsare
over aperiod of 35weeks of phenological stagesinMrig  presented in Table 4 for 3 year tree. It is observed
bahar was 303 lit/year/tree. fromthetablethat, at 70 per cent probability level weekly

Table 6 : Pomegranate evapotranspiration (ETp) of Mrig bahar (lit/day/tree) for 5" year pomegranate tree at different probability levels

SMW Probability levels

10% 20% 30% 40% 50% 60% 70% 80% 90%
18 8.65 9.05 9.34 9.60 9.85 10.11 10.39 10.73 11.21
19 13.29 14.00 14.54 15.01 15.47 15.95 16.46 17.09 18.01
20 17.37 18.46 19.28 20.02 20.73 21.47 22.28 23.28 24.74
21 20.86 22.33 23.45 24.46 25.43 26.45 27.58 28.97 31.01
22 22.31 24.29 25.87 27.23 28.65 30.06 3171 33.69 36.75
23 19.43 21.58 2314 24.47 25.71 26.94 28.24 29.70 31.62
24 22.48 24.53 26.12 27.56 28.98 30.48 32.15 34.24 37.37
25 24.23 26.46 28.25 29.88 31.42 33.05 34.93 37.24 40.75
26 24.49 26.83 28.66 30.31 31.95 33.67 35.61 38.03 41.66
27 28.22 30.56 32.38 34.01 35.62 37.29 39.25 41.51 44.96
28 26.76 29.36 31.38 33.23 35.05 36.97 39.15 41.86 45.92
29 25.82 3133 34.76 37.40 39.64 41.68 43.69 45.82 48.45
30 29.69 32.25 34.23 36.02 37.78 39.63 41.69 44.25 48.07
31 30.83 34.21 36.82 39.21 41.58 44.09 46.93 50.51 55.93
32 34.01 36.94 39.22 41.26 43.28 45.40 47.76 50.70 55.08
33 34.81 3751 39.58 41.45 43.27 45.17 47.30 49.91 53.78
34 29.29 35.52 3941 42.38 44,91 47.22 49.47 51.88 54.85
35 3351 37.23 40.17 42.86 45.54 48.38 51.62 55.67 61.86
36 26.85 35.45 40.84 44.96 48.45 51.66 54.78 58.10 62.23
37 35.89 38.93 41.28 43.42 4551 47.69 50.15 53.18 57.71
38 3191 38.13 42.02 44.99 4751 49.83 52.09 54.49 57.40
39 35.16 37.47 39.23 40.79 42.31 43.89 45.61 47.79 50.94
40 32.84 35.34 37.24 39.00 40.76 42.52 4457 46.92 50.58
41 31.58 34.16 36.15 37.96 39.71 41.56 43.61 46.16 49.93
42 23.73 30.12 34.10 37.16 39.75 42.13 44.46 46.92 49.97
43 36.65 38.62 40.20 41.67 43.12 4477 46.64 49.05 52.81
44 29.52 31.78 33.53 35.09 36.63 38.23 40.02 42.22 45.46
45 29.70 31.63 33.17 34.46 35.74 37.03 38.44 40.24 42.94
46 25.62 28.07 29.82 3127 32.59 33.86 35.17 36.60 38.37
47 25.83 27.58 28.92 30.11 3127 3247 33.80 35.43 37.83
48 24.01 25.67 26.97 28.15 29.22 30.40 31.70 33.24 35.60
49 23.31 24.73 25.80 26.75 27.68 28.64 29.71 30.99 32.88
50 22.94 24.31 25.34 26.26 27.16 28.07 29.09 30.33 32.13
51 25.58 26.68 27.50 28.21 28.91 29.62 30.39 31.32 32.67
52 24.55 26.60 27.79 28.75 29.56 30.30 31.02 31.79 32.75
(I/yltree) 931.7 1027 1096 1155 1210 1266 1327 1399 1504

(138 Internat. J. agric. Engg., 9(2) Oct., 2016 : 130-139
N HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE



A.D. BHAGAT AND PG POPALE

pomegranate evapotranspiration (ETp) ranged from 6.05
to 33.26 lit/day/tree. Maximum values of pomegranate
evapotranspiration (ETp) were observed in 36" week.
Thesevaueswere 35.27, 33.26, 29.42 and 21.52 lit/day/
tree at probability levels 80 per cent, 70 per cent, 50 per
cent and 20 per cent, respectively. Minimum values of the
pomegranate evapotranspiration (ETp) were observed in
18" week. These were 6.25, 6.05, 5.74 and 5.27 lit/day/
tree at probability levels 80 per cent, 70 per cent, 50 per
cent and 20 per cent, respectively. The total pomegranate
evapotrangpiration (ETp) at 70 per cent probability level
over aperiod of 35 weeks of phenologica stagesin Mrig
bahar was 761.6 lit/year/tree.

4" year :

Weekly values of pomegranate evapotranspiration
(ETp) for Mrig bahar at different probability levelsare
presented in Table 5 for 4" year tree. It is observed
fromthetablethat, at 70 per cent probability level weekly
pomegranate evapotranspiration (ETp) ranged from 8.41
to 44.41 lit/day/tree. Maximum values of pomegranate
evapotranspiration (ETp) were observed in 36"week.
Thesevaueswere 47.09, 44.41, 39.28 and 28.73 lit/day/
tree at probability levels 80 per cent, 70 per cent, 50 per
cent and 20 per cent, respectively. Minimum values of the
pomegranate evapotranspiration (ETp) were observed in
18" week. These were 8.68, 8.41, 7.97 and 7.32 lit/day/
tree at probability levels 80 per cent, 70 per cent, 50 per
cent and 20 per cent, respectively. The total pomegranate
evapotranspiration (ETp) at 70 per cent probability level
over aperiod of 35weeks of phenological stagesin Mrig
bahar was 1058 lit/year/tree.

5" year :

Weekly values of pomegranate evapotranspiration
(ETp) for Mrig bahar at different probability levelsare
presented in Table 6 for 5" year tree. It is observed
fromthetablethat, at 70 per cent probability level weekly
pomegranate evapotranspiration (ETp) ranged from 10.39
to 54.78 lit/day/tree. Maximum values of pomegranate
evapotranspiration (ETp) wereobserved in 36" week. These
values were 58.10, 54.78, 48.45 and 35.45 lit/day/tree a
probability levels 80 per cent, 70 per cent, 50 per cent and
20 per cent, respectively. Minimum values of the
pomegranate evapotranspiration (ETp) were observed in
18" week. Thesewere 10.73, 10.39, 9.85 and 9.05 lit/day/

tree a probability levels 80 per cent, 70 per cent, 50 per
cent and 20 per cent, respectively. Thetotal pomegranate
evapotranspiration (ETp) at 70 per cent probability level
over aperiod of 35 weeks of phenological stagesinMrig
bahar was 1327 lit/year/tree.

Conclusion :

The minimum and maximum val ues of weekly water
to be applied to pomegranatetree at 70 per cent probability
level for Solapur district for Mrig bahar were 2.76 and
4.26 lit/day/tree for 1% year, 4.83 and 11.6 lit/day/tree
for 2" year, 6.05 and 33.26 lit/day/tree for 39 year, 8.41
to 44.41 lit/day/tree for 4" year and 10.39 to 54.78 lit/
day/tree for 5" year, respectively.

Thetotal weekly water to be applied to pomegranate
tree at 70 per cent probability level for 1% to 5" year;
For Mrig bahar: 112, 303, 761.6, 1058 and 1327 lit/year/
tree, respectively.
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