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Water Requirement of Cannabis Grown under Greenhouse Condition
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ABSTRACT

Crop water usage is crucial on production and development on both
quantitative and quality of Cannabis under greenhouse condition. Therefore, the
objectives of Cannabis water requirement studied suitable physical properties of
growing media, actual Cannabis evapotranspiration and reference crop
evapotranspiration to calculate Cannabis water use coefficient respectively. The result
that found growing media blending between peatmoss: perlite: vermiculite (50: 25: 25)
by weight to high result of water drainage amount for Cannabis production due to
Cannabis prefer well water and air drainage conditions. Additionally, the Cannabis
growing performed such as plant height and stem diameter increasing to result on both
monthly water requirement and monthly crop water coefficient raising of Cannabis
(Initial 1 to 5.5 months). However, the reference crop evapotranspiration calculated
either increase or reduce depending on main factor sun light hours affecting on
temperature, relative humidity including with wind speed derived air flow fan to affect
reference crop evapotranspiration under greenhouse condition respectively.
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Table 1 Some physical properties of Cannabis growing media with 5 replications.

Growing media ratio 9% FCY % PWP% % AWCY BDY AWC* % Water Drainage
(by weight) (by weight) (by weight) (g cm™) (mm cm™) (by weight)
Peatmoss (100) 84.2% 62.8 21.4 3" 0.15 0.31 15.8
83.1-84.6 60.7-64.5 22.4-20.0 0.14-0.15 0.28-0.34 15.4-16.9
Peatmoss: Perlite: Vermiculite 83.1 65.3 178 b 0.16 0.28 16.9
(50:25:25) 82.3-84.8 63.6-68.0 16.7-18.6 0.14-0.16 0.26-0.29 15.2-17.7
Peatmoss: Perlite: Vermiculite 84.0 62.4 21.6 a 0.14 0.31 16.0
(60:20:20) 82.7-85.1 60.6-64.3 20.3-22.1 0.14-0.15 0.30-0.33 14.9-17.3
Peatmoss: Perlite: Vermiculite 83.9 64.0 19.9 ab 0.15 0.29 16.1
(70:15:15) 82.6-85.5 58.3-69.8 15.7-24.3 0.14-0.15 0.23-0.34 14.5-17.4
F-test (df error=16) 1.31™ 1.34™ 4.23* 2.33"™ 1.13"™ 1.35™
% CV 1.10 3.93 9.33 4.27 10.58 5.70

i

FC = moisture at field capacity pressured 0.33 atmosphere. % PWP =moisture at permanent wilting point pressured 15 atmosphere.

% AWC = available water content calculated from moisture at FC-PWP. % BD = material bulk density.5/ AWC = % AWC x BD X 0.1 ¥ = Average.

¥ Mean in the same column followed by different lowercase was significantly different at the 95% level of probability by LSD.

*=Significant at p < 0.05, **=Significant at p < 0.01 ns=not significant
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Table 2 Cannabis height and stem diameter with 10 replications of 1 month seedling.

Weeks Height (cm) Stem diameter (mm)

5 (1 Feb 2022) 17.4 + 2.39Y 1.6 +0.14

6 333 +3.81 31+023

7 573 +5.26 4.4+ 0.31

8 (28 Feb 2022) 84.3 + 6.36 7.2 +0.58
Average 48.1 4.1

9 103.7 + 5.46 8.0 £ 0.58

10 118.5 + 4.84 9.4 +0.54

11 128.9 + 4.30 10.5 £ 0.46

12 (28 Mar 2022) 141.7 £ 3.61 11.7 £ 0.45
Average 123.2 9.9

13 151.7 £ 3.20 12.5 +0.45

14 161.5 + 3.14 12.9 + 0.30

15 165.4 + 3.15 13.7 £ 0.22

16 (25 Apr 2022) 170.6 + 3.49 14.3 + 0.36
Average 162.3 13.4

17 173.5 + 3.62 14.6 + 0.36

18 1757 £ 3.71 15.1 +0.42

19 176.7 £ 3.85 15.3 + 0.38

20 (23 May 2022) 178.9 + 3.78 16.2 + 0.35
Average 176.2 153

21 181.5 + 4.57 14.4 + 0.37

22 (4 Jun 2022) 182.0 + 4.55 16.2 + 0.35
Average 181.8 153

¥ Standard error.
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Table 3 Cannabis water balance and crop evapotranspiration (ETc) that grown in pots dition with 10 replications of 1 month seedling.

Weeks Growing media moisture Water drainage Watering ETc%

change” Liters (mm) Liters (mm) Liters (mm)
Liters* (mm)**

5 (1 Feb 2022) 0.20* (2.82) ** 0.15(2.11) 0.80 (11.27) 0.85(11.97)
0.08* to 0.36* 0.00 to 0.24 0.80 0.66 to 1.16
6 0.05 (0.70) 0.23 (3.24) 0.80 (11.27) 0.51 (7.18)
0.07 t0 0.12 0.01 to 0.54 0.80 0.02 t0 0.72
7 0.03(0.42) 0.36 (5.07) 0.80 (11.27) 0.41 (5.77)
0.00 to 0.26 0.00 to 1.07 0.80 0.11 to0 0.80
8 (28 Feb 2022) 0.29 (4.08) 0 (0.00) 0.80 (11.27) 0.51(7.18)
0.06 to 0.74 0 0.80 0.06 to 0.74
Average 0.14 (2.01) 0.19 (2.61) 0.80 (11.27) 0.57 (8.03)
9 0.02 (0.28) 0 (0.00) 0.86 (12.11) 0.85(11.97)
0.01 to 0.23 0 0.80 to 1.20 0.57 to 1.30
10 0.04 (0.56) 0.01 (0.14) 1.20 (16.90) 1.15 (16.20)
0.01 to 0.24 0.00 to 0.03 120 0.94 to 1.37
11 0.04 (0.56) 0.01(0.14) 1.60 (22.53) 1.63 (22.96)
0.05 to 0.52 0.00 to 0.02 1.60 1.33t02.12
12 (28 Mar 2022) 0.05 (0.70) 0.01(0.14) 1.60 (22.53) 1.53 (21.55)
0.01t0 0.63 0.00 to 0.07 1.60 0.96 to 1.91
Average 0.04 (0.53) 0.01(0.11) 1.32 (18.52) 1.29 (18.17)

= Growing media moisture change weighted before watering event. Z Actual crop evapotranspiration (ETc) = Watering — Water Drainage + Growing media

moisture change including with *= Liters unit and ** = millimeters unit calculated from liters divided pot area 0.071 m”.
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Table 3 (Cont.)

Weeks Growing media moisture Water drainage Watering ETc*
change” Liters (mm) Liters (mm) Liters (mm)
Liters* (mm)**

13 0.09% (1.27)** 0.01 (0.14) 1.83 (25.77) 1.94 (27.32)
-0.64* to 0.68* 0.00 to 0.05 1.60 to0 2.00 1.13 t0 2.68
14 -0.15 (-2.11) 0.02 (0.28) 2.00 (28.17) 1.83 (25.77)
-0.41 to 0.11 0.00 to 0.09 2.00 1.51 to 2.11
15 0.11 (1.55) 0 (0.00) 2.00 (28.17) 2.11(29.71)
-0.22 to 0.50 Q 2.00 1.78 t0 2.50
16 (25 Apr 2022) -0.06 (-0.85) 0 (0.00) 2.00 (28.17) 1.94 (27.32)
-0.19 t0 0.12 0.00 to 0.01 2.00 1.81t0 212
Average -0.003 (-0.04) 0.01(0.11) 1.97 (27.75) 1.96 (27.61)
17 0.19 (2.68) 0.04 (0.56) 2.00 (28.17) 2.16 (30.42)
-0.35 to 0.56 0.00 to 0.16 2.00 1.65t0 2.55
18 0.15(2.11) 0.05 (0.70) 2.00 (28.17) 2.10 (29.58)
-0.49 to 0.64 0.00 to 0.18 2.00 1.48 to 2.64
19 -0.02 (-0.28) 0.07 (0.99) 2.00 (28.17) 1.91 (26.90)
-0.19 t0 0.16 0.00 to 0.15 2.00 1.67 t0 2.15
20 (23 May 2022) 0.00 (0.00) 0.09 (1.27) 2.00 (28.17) 1.91 (26.90)
-0.41 to 0.57 0.00 to 0.40 2.00 1.19 to 2.57
Average 0.08 (1.13) 0.06 (0.85) 2.00 (28.17) 2.02 (28.45)
21 -0.04 (-0.56) 0.03(0.42) 2.00 (28.17) 1.94 (27.32)
-0.20 to0 0.11 0.00 t0 0.13 2.00 1.80 to 2.05
22 (4 Jun 2022) 0.20 (2.82) 0.12 (1.69) 2.00 (28.17) 2.08 (29.30)
-0.12 to 0.53 0.05 to 0.26 2.00 1.75 t0 2.48

Average 0.08 (1.13) 0.07 (1.06) 2.00 (28.17) 2.01 (28.31)

= Growing media moisture change weighted before watering event. % Actual crop evapotranspiration (ETc) = Watering — Water Drainage + Growing media

moisture change including with *= Liters unit and ** = millimeters unit calculated from liters divided pot area 0.071 m’
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Table 4 Weather data were collected in experimental greenhouse.

Weeks Max templ/ Min tempZ/ RH” Wind” sun” ETo”
°C) °C) (%) (m.s™) (hours) (mm day")

5 (1 Feb 2022) 334 24.9 54 0.17 6.5 3.28
34.0-32.0 24.0-26.0 44-57 0.01-0.3 2.8 -10.3 2.45-4.01

6 36.0 26.5 69 0.14 4.8 3.22
32.9-38.6 25.0-284 57-75 0-0.29 1.1-105 2.22-4.33

7 34.1 253 71 0.23 3.1 2.89
31.0-355 23.0-27.4 60-70 0.10-0.32 03-75 2.13-4.09

8 (28 Feb 2022) 37.5 24.4 a4q 0.16 55 3.34
35.5-39.6 23.4-255 38-51 0-0.32 0.2-95 2.01-4.05

Average 35.3 25.3 60 0.18 5.0 3.18

9 38.0 28.1 56 0.12 6.4 3.89
33.9-40.5 27.1-28.7 49-59 0.03-0.27 44-78 3.33-4.23

10 39.3 27.7 55 0.07 55 3.71
36.2-42.4 26.1-29.0 52-61 0-0.15 0.6 —=9.6 2.37-4.80

11 40.4 28.6 54 0.06 4.4 3.53
38.9-42.4 27.0-29.6 52-56 0-0.14 0.8-80 2.55-4.49

12 (28 Mar 2022) 38.6 279 59 0.02 3.9 3.36
33.8-41.8 27.0-28.9 47-68 0-0.06 08-178 2.46-4.59

Average 39.1 28.1 56 0.0 5.1 3.62

£ Maximum temperature.? Minimum temperature. * Relative humidity. * Wind speed.~ Sun hours. and _Reference crop evapotranspiration (ETo)

computed using Penman-Monteith equation.
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Table 4 (Cont.)

Weeks Max templ/ Min tempZ/ RH” Wind” sun” ETo”
(°0) (°0) (%) (m.s™) (hours) (mm day™)

13 38.1 259 51 0.02 4.3 3.34
30.9-40.9 20.8-29.3 48-56 0-0.05 20-6.2 2.50-3.85

14 40.3 28.1 43 0.03 4.3 4.08
39.3-42.0 25.9-32.5 35-56 0-0.08 1.7-10.1 2.64-4.86

15 41.4 29.7 50 0.02 7.1 4.35
36.8-43.9 25.1-314 36-64 0-0.12 1.5-10.9 2.78-5.56

16 (25 Apr 2022) 40.0 27.7 55 0.01 7.1 3.89
37.7-41.3 26.0-29.4 52-62 0-0.03 0.6 9.7 2.44-5.20

Average 40.0 27.9 50 0.02 5.7 3.92

17 40.4 279 55 0.01 3.6 3.37
36.8-42.3 25.6-31.7 43-61 0-0.03 0.8 -6.4 2.54-4.20

18 36.5 26.1 63 0.02 2.5 3.02
32.7-39.2 22.4-28.6 51-81 0-0.07 1.4-45 2.49-3.74

19 38.8 28.4 58 0.02 4.1 3.54
31.0-43.2 26.0-29.9 51-65 0-0.08 0.8-6.4 2.46-4.29

20 (23 May 2022) 37.2 27.3 60 0.05 25 3.06
34.8-40.9 25.9-29.3 54-70 0.01-0.09 0.5-4.9 2.38-3.87

Average 38.2 27.4 59 0.03 3.2 3.25

21 37.3 273 54 0.07 3.2 3.21
33.0-40.2 23.0-29.8 49-59 0-0.21 1.0-54 2.67-3.81

22 (4 Jun 2022) 39.2 27.3 61 0.02 4.4 3.62
37.4-41.2 26.9-28.0 59-63 0-0.09 23-57 2.93-3.98

Average 38.3 27.3 58 0.05 3.8 3.42

£ Maximum temperature. % Minimum temperature. * Relative humidity. * Wind speed. * Sun hours. and ¥ Reference crop evapotranspiration (ETo)

computed using Penman-Monteith equation.
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Table 5 Cannabis water coefficient (Kc) of 1 month seedling.

Weeks ETc ETo Weekly Ke (T/g10) Monthly KC
(mm.day) (mm.day™") (mm.mm™) (mm.mm™)

5 (1 Feb 2022) 11.97 3.28 3.65
6 7.18 3.22 2.23

7 5.77 2.89 2.00 2.51
8 (28 Feb 2022) 7.18 3.34 2.15
9 11.97 3.89 3.08
10 16.20 3.71 4.37

5.09
11 22.96 3.53 6.50
12 (28 Mar 2022) 21.55 3.36 6.41
13 27.32 3.34 8.18
14 25.77 4.08 6.32

7.09
15 29.71 4.35 6.83
16 (25 Apr 2022) 27.32 3.89 7.02
17 30.42 3.37 9.03
18 29.58 3.02 9.79

8.80
19 26.90 3.54 7.60
20 (23 May 2022) 26.90 3.06 8.79
21 27.32 3.21 8.51

8.30
22 (4 Jun 2022) 29.30 3.62 8.09
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Figure 1 Materials were compacted with cores by gravimetric method after that
saturated with water for 1 hour.

Figure 2 Growing media water was drained until finished for filed capacity condition

(FQ) after that on both water drained amount and material samples to weighting.

\ N —— o

Figure 3 After growing media were pressured in 15 atmospheres for permanent wilting
point (PWP) until water drainage finished to weighing following with samples were dried
at 60°C for 3 days.

Figure 4 Growing media moisture change weighted, water drainage and watering

measured every day together with plants height and diameter monitored every week.
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