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Extended Abstract

Introduction: Water is one of the most common and at the same time the most important
substance on the planet. All kinds of plants in different parts of the earth need more water
than any other environmental factor. The main purpose of direct measurements or
evapotranspiration calculations is the amount of water required by plants. Knowledge of
the water need of plants in each region and its use in agricultural planning plays an
important role in water usage. Due to the reduction of fresh water reserves in the world,
accurate estimation of evaporation and transpiration and water requirement of plants
seems to be important. Therefore, developing an irrigation plan and applying proper
irrigation management can reduce the losses caused by water resources. The aim of the
current research is to determine the evapotranspiration and plant coefficients of saffron
plant and the evapotranspiration of the grass reference plant by two methods, lysimeter
and FAO-Penman-Mantith, in Birjand city.

Materials and Methods: The research was carried out in the agricultural year of 2018-
2019 in the lysimetry laboratory of the Faculty of Agriculture, Birjand city, for this
purpose. The saffron plant was grown in six lysimeters and the grass reference plant in
three lysimeters, in the collection of lysimetry laboratories of the Faculty of Agriculture,
Birjand University. The growth period of saffron plant was divided into four initial (27
days), development (54 days), middle (40 days) and final (54 days) stages. Irrigation was
done daily until the soil moisture reached the agricultural capacity. The irrigation volume
was adjusted based on the soil moisture level, the reason for which was mentioned above.
The start time of irrigation was determined based on soil moisture and Fc. The end of
irrigation was done according to the condition and moisture content of the soil.

Results and Discussion: The average of evapotranspiration of the grass reference plant
by lysimetric and FAO-Penman-Monteith methods was obtained equal to 4.32 and 4.19
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mm/day, respectively, and the average of evapotranspiration of the saffron plant during
the 175-day growth period was obtained equal to 2.34 mm/day. During different stages
of growth, the amount of the average of single crop coefficient was estimated 0.36, 0.66,
0.86 and 0.42, respectively, and the average of dual crop coefficient was estimated 0.37,
0.67, 0.87 and 0.42, respectively. With the passage of time, the amount of evaporation-
transpiration of the reference plant has increased, which can be attributed to the long day
length and the increase in net solar radiation, with the increase in temperature, the amount
of evaporation-transpiration also has increased, so the demand of the plant to receive
water increases.

Conclusion: Observations indicated that at the beginning of the period, due to high
evaporation, this coefficient was clearly obtained from their sum, but in the middle stage,
due to the decrease in evaporation and the predominance of transpiration, the coefficient
of vegetation in most cases was Sweating has approached and this trend of changes has
been the same in all lysimeters. The value of the basic vegetation coefficient
(transpiration component) gradually increased after passing through the initial stage and
reached the maximum value in the middle stage. The value of the evaporation coefficient
from the soil surface (Ke) is the highest after the surface soil layer is wetted by rain or
irrigation. As this layer dries, the evaporation coefficient will increase. In the condition
that there is no water left in the surface layer of the surface soil, the evaporation
coefficient reaches zero. The two-component vegetation coefficient, which is the sum of
the transpiration and evaporation components, also decreases gradually. The fluctuations
seen in the graph are due to the short irrigation period.

Conflict of Interest: The authors declare no potential conflict of interest related to the
work.
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Fig 1. View of lysimeters of saffron plant and grass reference plant.
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Table 1. Physical and chemical properties of water.

Ec Na k Ca Mg Cl co3 HCO3
PH SAR

ms/cm meq/I meq/I meq/I meq/I meq/I meq/I meg/I
111 1.7 7.65 0.6 24 1.2 7.8 0 3.2 5.7
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Table 3. Average evapotranspiration (mm/day) of grass reference plant in each lysimeter.

L it oo
Growth - 20 0 2l ysimeter (mm/day) Gy »
ser;):;n Decades  The date of each decade Average

of 1 2 3
growth (mmv/day)
1 1398/08/19-1398/08/29 5.2 5.174 5.06 5.145
2 1398/08/29-1398/09/09 2.746 2.908 2.294 2.649
3 1398/09/09-1398/09/19 3.982 3.952 4.048 3.994
4 1398/09/19-1398/09/29 2.558 1.978 2.456 2.331
5 1398/09/29-1398/10/09 3.498 3.488 3.324 3.437
6 1398/10/09-1398/10/19 2.53 2.668 2.582 2.593
WAA U 7 1398/10/19-1398/10/29 2.008 1.816 2.042 1.955
) 8 1398/10/29-1398/11/09 2.556 2.558 2.86 2.658
b 9 1398/11/09-1398/11/19 4.05 4.546 4.016 4.204
Sl S 41 10 1398/11/19-1398/11/29 3.854 4.852 4.376 4.361
'raq 11 1398/11/20-1398/12/09 ~ 4.254 4718 4552 4508

November 12 1398/12/09-1398/12/19 5.008 5.136 5.908 5.351
2019 to 13 1398/12/19-1398/12/29 6.128 5.385 6.238 5.917

May.2020 14 1398/12/20-1309/01/10 4978 46 4763 472

15 1399/01/10-1399/01/20 5.878 6.015 6.168 6.02
16 1399/01/20-1399/01/30 5.804 55 5.47 5.591
17 1399/01/30-1399/02/09 7.188 6.718 7.204 7.037
18 1399/02/09-1399/02/14 7.543 7.103 6.957 7.201

229 (el 4421 4395 4462 4.321

The average of period
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Fig 2. Evapotranspiration of the reference plant by lysimetric and FAO - Penman - Monteith
methods.

10/0000
y=0.9702x- 0.0036

9/0000 R™= 0.8847

8/0000
7/0000
6/0000
5/0000
4/0000

ETo (mm/day)

3/0000
2/0000
1/0000

0/0000

0 2

4

6 8

ETo FAO-Penman-Monteith (mm/day)

&2 0 ol (3% gyt b Gl (ody gy gl A Lo Y JSCl
Fig 3. Comparison of the results of FAO-Penman-Monteith method with evapotranspiration of
reference plant.
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Table 4. Average evapotranspiration (mm/day) of saffron plant in each lysimeter.

TV . . . B
et il e
Growth - 429 0 210 ysimeter (mm/day) (39
segson Decades  The date of each decade Average
of 1 2 3
growth (mm/day)
1 1398/08/19-1398/08/29 1.544 1.584 151 1.547
2 1398/08/29-1398/09/09 1.134 1.126 1.124 1.142
3 1398/09/09-1398/09/19 1.536 1.522 1.556 1.538
4 1398/09/19-1398/09/29 1.32 1.336 1.356 1.354
5 1398/09/29-1398/10/09 1.742 1.72 1.676 1.713
6 1398/10/09-1398/10/19 1.764 1.678 1.748 1.709
WAA U 7 1398/10/19-1398/10/29 1.408 1.436 1.456 1.458
" 8 1398/10/29-1398/11/09 2.076 2.078 2.047 2.062
9 1398/11/09-1398/11/19 3.566 3.548 3.556 3.565
Calintns 10 1398/11/19-1398/11/29 3.63 3.612 3.61 3.644
1¥aa 11 1398/11/20-1398/12/09 399 4012 3972 3.984
Novermber 12 1398/12/09-1398/12/19 411 4132 4.144 4.135
2019 to 13 1398/12/19-1398/12/29 3.678 3.648 3.668 3.676
May.200 14 1398/12/29-1399/01/10  2.33 245 2,098 2.241
15 1399/01/10-1399/01/20 2.58 2.605 2.6 2.58
16 1399/01/20-1399/01/30 2.308 2.252 2.244 2.279
17 1399/01/30-1399/02/09 2.026 2.02 2.016 2.038
18 1399/02/09-1399/02/14 1.457 1.407 1.413 1.45
239° e 2344 2434 2323 2.34

The average of period
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Fig 4. Evapotranspiration of saffron plant in each lysimeter.
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Table 5. The length of different growth stages of saffron plant.

by Jolpo E9r okl 55 090 Job
G L The length of growth
rowth stages Beginning End period
2l 1398/08/19 1398/09/16 27 days
Initial
g 1398/09/16 1398/11/10 54 days
Development
« L“ 1398/11/10 1398/12/20 40 days
Intermediate
e 1398/12/20 1399/02/14 54 days

Final
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Table 6. The average of single crop coefficients of saffron plant in each lysimeter.

by Jol e
Growth

(395 22 Yo slo) yhomma¥ oaSilie
Lysimeter (mm/day) c

stages 1

2

Average

ol
Initial
S
Development
Sl
Intermediate

Y

Final

0.36

0.664

0.864

0.421

0.362

0.659

0.864

0.422

0.356 0.36

0.668 0.66
0.8622 0.86
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Fig 5. Dual crop coefficients of saffron plant in each lysimeter.
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Table 7. The average of dual crop coefficients of different growth stages.

P oy XS drgl S s
Crop coefficient Initial Development  Intermediate Final
Kc 0.37 0.67 0.87 0.42
Kcb 0.25 0.64 0.85 0.40
Ke 0.12 0.03 0.02 0.02
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Fig 6. Components of dual crop coefficients of saffron plant.
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