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ABSTRACT

To evaluate the yield and possibility of cactus cultivation, an experiment was conducted in a randomized
complete block design with four replications during 2016- 2018(three years) in Orzoeyeh region, Kerman.
In each year, three different irrigation periods were considered as follow: every 9, 14 and 19 days in the
first year, 14, 19 and 24 days in the second, and 16, 21 and 26 days in the third year. The highest number
of pads per plant was obtained in 14 and 16 days irrigation periods in the second and third years. In the
second year, the highest wet (53.9 t ha™*) and dry (4.69 t ha'') yields and water use efficiency (4.53 kg m-
%) was belonged to the 14-day irrigation period. In the third year, the highest wet (108.74 t ha'!) and dry
yield (8.42 t ha'*) and water use efficiency (4.37 kg m3) were obtained from 16-day irrigation period. The
highest crude protein in the third year was belonged to the 21 (8.06%) and 16 days (7.75%) irrigation
periods, respectively. Based on the results, it is possible to cultivate and develop this perennial plant with
low water consumption in Orzoeyeh region and to complete plant establish and sustainable yield, it is
recommended to start the forage harvest from the second year.
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Fig. 1. Monthly maximum and minimum temperature, monthly evaporation and rainfall during three years

(2016-2018) in Orzoeyeh region of Kerman

Table 1. Physiochemical properties of soil

Soil depth  Soil texture  F.C(%) PW.P (%) BD  0OC(%) N P K EC  pH
(gem?®) (%) (mgkg’) (mgkg') (dSm™)

0-30 CL 214 103 143 051  0.051 11 253 37 79

30-60 cL 204 9.8 1.46 028 0028 76 239 29 78
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EC: Electrical Conductivity, F.C: Field Capacity, P.W.P: Permanent Wilting Point, B.D: Bulk Density, O.C: Organic Carbon, C.L:

Clay loam.
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Table 2. Water volum consumed per hectare, average of volumetric soil moisture, number of irrigations
and average volume of water consumed per plant in each irrigation over three-year period (2016-2018)

Year Irrigation periods Number of Average of volumetric soil Water consumption per plant Water consumption

(day) irrigations moisture (%) in each irrigation (liter) (m3ha?)
9 27 18.2 2.8 249.4
2016 14 22 14.1 33 246.2
19 20 12.5 3.53 2355

14 16 13.7 19.4 1035.4
2017 19 12 12.1 24.7 990.5
24 9 9.5 30.6 919.9

16 14 12.8 414 1931.8

2018 21 11 11.6 494 18114
26 8 9 59.3 1581.6
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Table 3. Variance analysis of different cactus traits affected by drought stress during three years (2016-
2018) in Orzoeyah region of Kerman

Year S.0.v df Cladode Cladode Cladode length/ cladode Cladode No.
length width width diameter cladodes per

plant

Replication 3 33.416™ 5.4964 " 0.07" 0.052" 0.528"

2016 Irrigation period 2 30.08** 4.216* 0.05" 0.203** 0.334M™
Error 6 1.75 0.84 0.017 0.013 111
CV(%) - 5.6 6.8 7.69 114 194

Replication 3 3.43™ 3.014" 0.0678" 0.0033"™ 15.417"™

2017 Irrigation period 2 75.266** 6.576* 0.083" 0.231** 44.08**
Error 6 2.098 0.852 0.021 0.007 4.75
CV(%) - 5.5 6 8.47 4.5 11.7

Replication 3 2.08™ 1.157™ 0.0024 " 0.0164"™ 52.97™

2018 Irrigation period 2 54.33** 31.08** 0.0064 " 2.763** 96.58**
Error 6 2.33 1.36 0.019 0.0156 8.806
CV(%) - 8.6 5.43 4.5 8 13.85

o0 ‘5496""JL°->‘CJGM)¢ )lo S 55)L> ,gr_‘;w)ﬂb :-se-ses

# ns
i

", *and **: non significant and significant at 5% and 1% of probability levels, respectively.
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Table 4. Mean comparison of different cactus traits affected by drought stress during three years (2016-
2018) in Orzoeyah region of Kerman

Year Irrigation Cladode Cladode Cladode length/ Cladode No. cladodes per plant
period (day) length width cladode width diameter for each year
(cm) (cm) (cm)
9 25+1.58a 14.5+0.98a 1.73+0.08a 1.25+0.1a 5.75+0.48a
2016 14 25+2.27a 13.3+0.55ab 1.86+0.1a 1.025+0.03b 5.25+0.63a
19 20.2+1.25b 12.45+0.73b 1.63+0.1a 0.8+0.09c 5.25+0.25a
14 30.45+0.66a 16.47+0.59a 1.85+0.07a 2.1+0.04a 20.5+1.85a
2017 19 26.02+0.95b 15.6+0.9a 1.68+0.13ab 1.92+0.03b 20.5+1.55a
24 21.77+0.75¢c 13.9+0.2b 1.56+0.07b 1.62+0.05c 14.75+0.63b
16 36.75+1.03a 23.75+0.48a 1.55+0.06a 2.42+0.08a 27+2.61a
2018 21 35.25+0.75a 22.25+0.48a 1.58+0.04a 1.42+0.06b 19.5+2.53b
26 29.75+0.25b 18.35+0.71b 1.63+0.07a 0.77+0.05c 17.742.1b
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Values are shown as mean + standard error. Averages with the same letters in each column and each year are not significant based

on Duncan's multiple range test at 5% of probability level .
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Table 5. Simple correlation between different traits of cactus in Orzoeyeh region of Kerman

Traits Number of  Cladode Cladode Cladode Cladode Dry Cladode Dry Forage Forage Forage NDF  ADF
cladodes length width diameter  moisture matter weight yield protein potassium sodium
No. 1 2 3 4 5 6 7 8 9 10 11 12 13
1 1
2 0.41m™ 1
3 0.44" 0.83™ 1
4 0.39™ 0.83™ 0.81™ 1
5 0.26"™ 0.84™ 0.75™ 0.81™ 1
6 -0.4" -0.89"™ -0.81" -0.86" -0.96" 1
7 0.41m 0.7 0.63" 0.93" 0.71" -0.72" 1
8 0.95" 0.59" 0.62" 0.82" 0.43™ -0.53" 0.88™ 1
9 0.12" 0.78" 0.76" 0.58" 0.86" -0.85" 0.41"m 0.2" 1
10 -0.39" -0.89™ -0.88" -0.78" -0.84™ 0.93" -0.6" -0.49" -0.88" 1
11 -0.4" -0.84™ -0.81" -0.69™ -0.81™ 0.88" -0.54" -0.45" -0.90" 0.96" 1
12 0.30™ 0.56" 0.57 0.4" 0.57" -0.66" 0.27"™ 0.27"™ 0.80" -0.75" -0.84™ 1
13 0.24™ 0.7 0.68" 0.5" 0.67" -0.75" 0.35™ 0.28" 0.86" -0.88" -0.95™ 0.§9* 1
g g U A
", * and **: non significant and significant at 5% and 1% of probability levels, respectively.
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Table 6. Variance analysis of different traits of cactus affected by drought stress during three years (2016-

2018) in Orzoeyah region of Kerman

Year S.0v df  Dry matter Green mass Water Water Cladode Dry
yield yield productivity productivity weight matter
for green yield for dry yield
Replication 3 0.054 " 2.885"™ 50.225"™ 0.93"™ 8606.95 ™ 1.637™
2016 Irrigation period 2 0.0064 " 5.008" 56.526 " 0.1306 ™ 6926.13** 2.141**
Error 6 0.0103 2.221 36.912 0.179 802.94 0.191
CV(%) - 15.1 17 17.2 15.3 5.93 5.6
Replication 3 2.236™ 118.489™ 121.890™ 2.277™ 10506.77 " 2.834"™
2017 Irrigation period 2 2.46% 724.65* 521.334** 1.2903* 55815.7* 13.05*
Error 6 0.234 14.094 13.84 0.212 2320.86 0.452
CV(%) - 12.3 8.8 8.7 11.6 7.1 7.3
Replication 3 8.995" 791.249™ 241.9165™ 2.759"™ 4675 0.93™
2018 Irrigation period 2 10.459* 3677.31** 693.15** 2.0543* 33.115** 17.76**
Error 6 1.528 157.799 43.34 0.451 3291.67 0.273333
CV(%) - 18.6 16.9 16.2 18.3 75 5.6

Aoy S g iy Jloil mhaw (ol Sme g 0 cixe il S T

", * and **: non significant and significant at 5% and 1% of probability levels, respectively.
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Table 7. Mean comparison of different traits of cactus affected by drought stress during three years (2016-

2018) in Orzoeyah region of Kerman

Year Irrigation Dry matter yield Green mass Water Water Cladode Dry matter
period (day) (tha?) yield (t ha) Productivity for green Productivity for dry weight (g) (%)
yield (kg m®) yield (kg m?)
9 0.705+30a 9.88+0.4a 39.63+1.59a 2.83+0.12a 523.5+37.22a 7.2+0.51b
2016 14 0.627+65a 8.17+0.9a 33.2+4.34a 2.55+0.38a 465.2+21.96b 7.62+0.32b
19 0.642+76a 7.78+0.73a 33.05+3a 2.88+0.4a 443+26.18b 8.62+0.37a
14 4.69+0.63a 53.89+4.52a 52.05+4.36a 4.53+0.61a 791+26.7a 8.6+0.69b
2017 19 3.96+0.3% 45.57+2.32b 46+2.33a 4+0.3%b 671.7+30.4b 8.65+0.5b
24 3.12+0.36b 27.56+3.3c 29.95+3.6b 3.38+0.38b 554.7+46.4c 11.35+0.27a
16 8.44+1.3a 108.74+13.21a 56.3+6.83a 4.37+0.67a 1200+40.8a 7.7£0.4b
2018 21 5.34+0.85b 61.89+7.6b 34.2+4.18b 3.84+0.47ab 955+15b 8.5+0.46b
26 6.08+0.8b 51.97+6.7b 32.86+4.21b 2.95+0.49b 877.5+30.4b 11.7+0.67a
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Values are shown as mean =+ standard error. Averages with the same letters in each column and each year are not significant based
on Duncan's multiple range test at 5% of probability level.
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S.0.vV df Crude protein K Na NDF ADF
Replication 3 0.005™ 0.296" 0.04856" 1.65™ 0.094"™
Irrigation period 2 0.059** 87.21** 0. 715** 12.51** 11.44**
Error 6 0.0014 0.733 0. 066 0.597 0.0653
CV(%) 3.11 8 9.1 2.98 1.3

Table 8. Variance analysis of cactus qualitative traits effected by drought stress in 2018 in Orzoeyah
region of Kerman
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", * and **: non significant and significant at 5% and 1% of probability levels, respectively.
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Table 9. Mean comparison of qualitative traits of cactus affected by drought stress in 2018 in Orzoeyah
region of Kerman

Irrigation period Crude protein K Na NDF ADF
(day) (%) (%) (%) (%) (%)
16 7.75%0.18a 7.97+0.2b 0.07+0.003b 26.06x1b 19.62+1.5b
21 8.06+0.09a 7.97+0.45b 0.06+0.005b 27.6+1.56a 20.92+2a
26 6.62+0.21b 16.06+0.1a 0.14+0.01a 24.07+0.5¢c 17.57+2.6¢
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Values are shown as mean + standard error. Averages with the same letters in each column and each year are not significant based

on Duncan's multiple range test at 5% of probability level.

(Tanguilig et al., 1987; <l ool ol Sus
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