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Table 1- Planting data and the length of each growing stage of roselle (Hibiscus sabdariffa)

Sl el Um)adidslenss () aamsiengd  (59)) Sl esgd (59) arleel 092

Year Planting ;jata Primary growth stage Developing stage  Middle stage Final stage
(day) (day) (day) (day)

2017 24/04/2017 35 75 100 30

..\.».:3) 0,93 Ja.w,‘ » uMY w,—\ J&w
Figure 1- The status of lysimeters in the middle of the growth period
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Table 2- Average of grass (ETo) and Hibiscus sabdariffa evapotranspiration (ETc) in millimeters and 10-days Hibiscus sabdariffa
crop coefficient

Y s ¥ owed ¥ et gy ¥ s gio
092 §y%5 e gie (005 s (055 sta) (55 st (85 sle)
Aaxd Average of grass Ly5|_m_eter 1 Lysimeter 2 Lysimeter 3 Average of three
Decade evapotranspiration (Hibiscus (Hibiscus sabdariffa)  (Hibiscus sabdariffa) _ Lysimeters
(ETo) ;.I%bda“ffa) e (Hllgf,rcus sabdariffa)
C C C

(mm) Kce (mm) Kc (mm) Kc (mm) Kc

1 103.9 124.68 1.2 117.41 1.13 129.88 1.25 123.99 1.19
2 107.8 135.83 1.26 129.36 1.2 141.22 131 135.47 1.26
3 111.7 147.44 1.32 140.74 1.26 144.09 1.29 144.09 1.29
4 116.8 157.68 1.35 151.84 13 160.02 1.37 156.51 1.34
5 121.4 168.75 1.39 162.68 1.34 172.39 1.42 167.94 1.38
6 124.6 178.18 143 174.44 14 184.41 1.48 179.01 144
7 126.7 191.32 151 186.25 1.47 196.39 1.55 191.32 151
8 1274 198.74 1.56 196.2 1.54 206.39 1.62 200.44 1.57
9 127.6 204.16 1.6 207.99 1.63 215.64 1.69 209.26 1.64
10 126.8 206.68 1.63 214.29 1.69 219.36 1.73 213.45 1.68
11 125.6 216.03 1.72 223.57 1.78 226.08 1.8 221.89 1.77
12 1235 222.3 1.8 227.24 1.84 233.42 1.89 227.65 1.84
13 120.3 221.35 184 226.16 1.88 230.98 1.92 226.16 1.88
14 116 220.4 19 223.88 1.93 226.2 1.95 223.49 1.93
15 111.7 207.76 1.86 212.23 19 215.58 1.93 211.86 1.9
16 95.9 173.58 1.81 177.42 1.85 182.21 1.9 177.73 1.85
17 90.2 161.46 1.79 164.16 1.82 168.67 1.87 164.77 1.83
18 85.1 150.63 1.77 153.18 1.8 156.58 1.84 153.46 1.8
19 714 122.81 1.72 125.66 1.76 129.23 181 1259 1.76
20 68.3 114.06 1.67 116.11 1.7 118.84 1.74 116.34 1.7
21 65 100.75 1.55 103.35 1.59 104 1.6 102.7 1.58
22 52.8 54.38 1.03 1 55.44 1.05 54.21 1.03
23 50.7 49.18 0.97 50.19 0.99 50.7 1 50.02 0.99
24 49.1 43.7 0.89 40.26 0.82 41.74 0.85 419 0.85

foi: 2420.3 3771.85 - 377741 - 3909.45 - 3819.57 -
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Figure 1- Ten-day crop coefficients curve for lysimeter 1
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Figure 2- Ten-day crop coefficients curve for lysimeter 2
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Table 3-Roselle (Hibiscus sabdariffa) crop coefficients in quadratic growth stages
. . il 893
Jw Primary growth stages.s y aJsl 5,53 Ay 093 e 293 Final stage
Year Developing stage Middle stage

2017 1.26 1.55 1.81 0.96
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Figure 5- Roselle (Hibiscus sabdariffa) crop coefficients curve in quadratic growth stages (1 May is day zero)
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Introduction: Water is one of the most important factors limiting agricultural developments in arid and
semi-arid regions in the world. One of the important issues of water management is assessment and
determination of water requirement of plants. One of the main water management strategies in agriculture is to
assess and determine the plants water requirement. Due to dry and semi-arid weather conditions in Iran the
optimal use of water resources is crucial. Plants water requirements are the important parts of the hydrological
cycle, and its precise estimation is essential for water budget studies, facilities, management, design of new
irrigation systems and water resources management. The determination of behavior and characteristics non-
reference vegetation compared to reference vegetation (grass) is the first step in estimating the
evapotranspiration of crops. It is important to determine the crop factor in order to measure the water
requirement of the crop at different stages of growth. The crop coefficient expresses the effects of crop and soil
moisture on a non-reference plant species relative to the reference plant. Among the medicinal herbs, Hibiscus
sabdariffa L. is an annual tropical and sub-tropical herbaceous plant belongs to Malvaceae family. Red calyces
of Roselle are a source of anthocyanins (about 1.5 g/100 g dry weight), vitamin C and other antioxidants, such as
flavonoids (gossypetin, hibiscetine, and sadderetine). Roselle is a medicinal plant that cultivated in Iran
especially in Sistan and Baluchestan province. Regarding the long history of cultivation, and high consumption
in Iran and the world so far, there has not been a scientific report about Roselle water requirement at different
stages of growth. Therefore, this research was carried out with the aim of obtaining Roselle water coefficients
and studying the pattern of its changes during the growing season in dry and semi-arid climates of Birjand using
the lysimetric method.

Materials and Methods: To determine the Roselle crop coefficient, as a valuable medicinal herb, a
lysimetric experiment was conducted in faculty of agriculture, Birjand University during the growing season in
2017. The lysimeters used for this experiment have 20 cm diameter and 16 cm in height. Three lysimeters used
for sowing Roselle and three lysimeters used for reference plant. There are six orifices as a water drain in the
bottom of each lysimeter. Floor of lysimeter covered by 5 cm granule layer, then filled with soil and cow
decayed fertilizer mixture. In each lysimeter, 25 seeds of Roselle were sown. To determine potential
evapotranspiration, 12 centimeters height grass was used as the reference plant. Water requirement of Roselle
was determined by water balance method. The Roselle growth period was divided into four stages included
initial (10% plant growth after emergence), development (between 10% plant growth and before flowering),
middle (between early flowering and end flowering), and end (between end flowering and seed ripening). Weed
control was achieved by hand hoeing during the growth season. Drainage water was measured by weighting and
soil moisture hold at field capacity during the growth season.

Results and Discussion: Results of this study showed that Roselle plant in the initial stage due to slow
growth and low transpiration have low Kc compared to middle and development stage. The average coefficient
of Roselle was 1.26, 1.55, 1.81, and 0.96 in the initial, development, middle, and end stages respectively.
Duration of growth stages for Roselle in Birjand region is 35, 75, 100, and 30 days after emergence. This results
revealed an increasing trend from initial to development and middle stages. However, in the end stage of
Roselle, Kc decreased. The result of this study showed that evapotranspiration of Roselle was 3819.57 mm
whereas the reference plant evapotranspiration was 2420.3 mm. Due to water shortage in the arid and semi-arid
region, this plant is not proper for sowing in this area.

Conclusions: According to the results of this study, the annual average evapotranspiration rate of the Roselle
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was 3819.57 mm whereas the reference plant evapotranspiration was 2420.3 mm. Therefore, the water
requirement of Roselle is very high during growth period. Finally, according to the high water requirement and
water deficient in Birjand, Iran; it seems that Roselle is not a proper plant for sowing in this area.
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