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Figure 1- the status of lysimeters before planting
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1- Pressure plate
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Table 1- Planting date and the length of each growing stage of Cuminum

Jlw Cusls & ,U (597) by adgl 8593 (39,) axwgi &y93 (Gos) Sweeyes  (59)) 2l 0,9 (59,) JS
year Planting Primary groeth stage developing stage Middle stage Final stage Total
date (day) (day) (day) (day) (day)
1391-92 91/11/20 24 40 31 19 114
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Table 2- Water requirement and ten-day crop coefficient of Cuminum in year 2012-13(mm)

G575 e E E E E
aad
Jomnii iy ) oy Y yowms Y yowms¥ bowgio
decade co . : :
(ET,) Lysimeter 1 Lysimeter 2 Lysimeter 3 Mean
1 54.7 36.4 0.66 38.2 0.69 33 0.61 35.87 0.65
2 73.6 46.2 0.63 41.6 0.57 48.6 0.66 45.47 0.62
3 72.6 48.8 0.68 52.4 0.72 50.8 0.70 50.67 0.70
4 79.2 61.5 0.79 61.5 0.79 56.5 0.71 59.83 0.76
5 69.7 59.7 0.83 58.9 0.84 60.9 0.87 59.83 0.85
6 69.1 70.7 1.03 71.6 1.04 75.4 1.09 72.57 1.05
7 86.4 109.73 1.27 109.4 1.26 1137 1.32 110.94 1.28
8 96.0 114 1.19 106.3 1.12 98.3 1.02 106.2 111
9 97.2 1193 1.23 1274 1.31 113.7 1.17 120.13 124
10 92.6 114.9 124 120.2 1.29 114.2 1.23 116.43 1.25
11 96.9 81.4 0.84 77.3 0.79 81.6 0.84 80.1 0.82
12 4.7 51.6 0.69 46.4 0.62 454 0.61 47.8 0.64
Fer g7 91423 - 911.2 - 892.1 - 905.84 -
Total
16
1.4
1.2
,E L1 1
2 4
rg: j 0.8 Tll
21 , R
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Kc - Daily
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Figure 2- Ten-day and daily crop coefficient’s curve for lysimeter 1
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Figure 3- Ten-day and daily crop coefficient’s curve for lysimeter 2
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Figure 4- Ten-day and daily crop coefficient’s curve for lysimeter 3
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Figure 5- Ten-day and daily crop coefficient’s curve for mean of three lysimeters
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Table 3- Crop coefficients in quadratic growth stages
Jl.m M) 4.&.‘9‘ 0,92 AMQS 0,92 ‘_g\.ﬁ.o 2,93 ‘5[\.&2." 0,92
(year) Primary growth period developing period Middle period Final period
1391-92 0.65 0.92 121 0.85

rop Coefficient
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Figure 6- Cuminum’s crop coefficients during grouth stages and the meaned curve
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Introduction: Water is one of the most important factors limiting agricultural developments in arid and
semiarid regions in the world. To avoid and exit from water crisis, a proper agricultural and water resource
management is required. One of the important parameters in this regard, is determination of crops’
evapotranspiration. Evapotranspiration, water evaporation from the soil surface and transpiration of vegetation
cover have a major trend and a key element in hydrological cycle for management of water resources,
particularly in arid and semi-arid. Evapotranspiration is function of the soil, climate, land use, aerodynamic
resistance levels and topography of the area. To provide a suitable irrigation schedule and apply an optimal water
use management, determination of water requirement and crop coefficients in various growth stages seems
necessary. Crop coefficient can be found through dividing the actual evapotranspiration by the potential
evapotranspiration. Since the cuminum is commonly used in Birjand and has cultivated in farm and crop
coefficients has not been determined , this study aimed to determine the crop coefficients of cuminum using
lysimeter water balance in arid and semi-arid climatic conditions.

Materials and Methods: In this research, in order to determine cuminum crop coefficients, that is one of the
important herbs, a lysimetric experiment was conducted during growth season in faculty of agriculture, Birjand
university. This project, was done in lysimeter. For this purpose and due to the size and plant height in three
lysimeter (as replications) with a diameter of 20 and a height of 16 cm was used order to the cultivation of
Cuminum. In order to drainage at the bottom of each lysimeter was built orifice. For easily of lysimeters
drainage, lysimeter floor was poured by small and large sand and lysimeter was filled by soil and animal
Fertilizers for better plant growth. Three lysimeters were used; and water requirement of cuminum was
calculated using water balance method. To calculate potential evapotranspiration, grass with 12 centimeters
height was used as the reference plant. Crop coefficient can be achieved by dividing the actual
evapotranspiration to reference evapotranspiration and is not fixed growth period. The cumin plant growth
period was divided four stages (initial, development, middle and end). The initial phase of up to 10% on seed
germination and plant growth, from 10 percent to flowering development stage, middle stage and final stage of
the start of flowering to product reaches to harvest is the end of the middle stage. In each lysimeter average
number of 20-15 of seed to increasing germination, were planted on the February 9, 2012. To control weeds,
weed was done handing during the growing season. Drainage water is controlled over a period of time measured
with weighting method and deep and volume of water was measured. Soil moisture at field capacity using
pressure plates was measured. Measuring soil water content and determine irrigation time.

Results and Discussion According to the results obtained for the crop coefficient can be concluded that in
the initial stages of plant growth that plant size is small, transpiration is low and therefore Kc have low value. In
the middle and development stage increases canopy and increased transpiration rate and increases Kc. At the end
stage to reducing activity of the leaves (old leaves) reduced transpiration. The average crop coefficient of cumin
in the initial phase of growth during the study to 0.65, then with increasing plant growth, leaf area index were
increased and crop coefficient increased to 0.92 in development stage. In the middle of this amount is 1.21 and in
the end the 0.85 reached. Average crop coefficients for a four-stage is 0.9. Duration of growth stages for
cuminum crops in Birjand region is 24 days for initial stage, 40 days for middle stage and 31 days for
development and 19 days for end stage of growth stages.

Conclusions In this study according to important of drug and economic for cuminum plant and that there
isn’t report for crop coefficient cuminum and Birjand region, we cultivate cuminum in arid area of Birjand in
2011 year. The results of lysimeters showed that Duration of plant growth stages and value of crop coefficients
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in the initial , development, middle and end stages, respectively (24, 40, 31 and 19 days) and (0.65, 0.921.21 and
0.85) respectiely.
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