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Abstract: The purpose of this study was to study suitable physical properties of growing substrate on 
actual cannabis evapotranspiration and reference crop evapotranspiration for calculating cannabis 
water use coefficient. The results revealed that the growing substrate blending between peat moss: 
perlite: vermiculite (50: 25: 25) percentage by weight gave suitable of water drainage amount for  
cannabis growth. Additionally, the cannabis water coefficient different initial (5-6 weeks), vegetative (7-16 
weeks) and reproductive stages (17-21 weeks) were adjusted 3.34, 6.08 and 10.6 respectively. It was  
corresponding with the cannabis growing such as plant height, canopy width and stem width  
increasing at initial stage were 40.6, 25.3 and 3.2 cm, respectively, following with the vegetative 
stage were 135.8, 96.1 and 12.6 cm, respectively, as well as the reproductive stage were 187.4, 
126.4 and 18.4 cm respectively. Based on the results of water balance equation of actual cannabis  
evapotranspiration and reference crop evapotranspiration by using Penman-Monteith equation were 
2,323.4 and 337.5 mm respectively.
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Figure 1 Schematic diagram of the current understanding of cannabis water stress response including conflict response 
or those the lack evident are indicated by a question mark.
Caution: Gill et al. (2023)

Figure 2 Growing substrate were compacted with cores by gravimetric method after that saturated with water for 1 hour. 
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evapotranspiration, ETo)

Figure 3 Measurement the amount of drained water and the weight of drained growing substrate to calculate for the 
field capacity (FC).  

Figure 4 
condition until finishing of the draining. Then, the samples were dried up at 60oC for 3 days.
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Figure 5 Measurement the growing substrate moisture change, amount of drained water and watering amount were 
monitored every day. Plant characteristics as height, canopy width and stem diameter were measured every week until 
plants were harvested. 
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Table 1 Physical properties of growing substrate for cannabis cultivation in this study.

Growing substrate ratio
(Peatmoss: Perlite: Vermiculite)

% FC1/

(by weight)

2/

(by weight)

3/

(by weight)
BD4/

(g cm-3)  (by weight)

(100 : 0 : 0) 84.2 ± 0.35/ 62.8 ± 0.6 21.4 ± 0.5a 0.15 ± 0.002 15.8 ± 0.3

(50 : 25 : 25) 83.1 ± 0.5 65.3 ± 0.8 17.8 ± 0.7b 0.16 ± 0.004 16.9 ± 0.5

(60 : 20 : 20) 84.0 ± 0.4 62.4 ± 0.7 21.6 ± 0.3a 0.14 ± 0.002 16.0 ± 0.4

(70 : 15 : 15) 83.9 ± 0.5 64.0 ± 1.7 19.9 ± 1.4ab 0.15 ± 0.002 16.1 ± 0.5

F-test (df error=16) 1.31 1.34 4.23* 2.33 1.35

% CV 1.10 3.93 9.33 4.27 5.70
1/ FC = Field capacity. 2/ 3/ 4/ BD = Bulk density. 
5/ 
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Table 2

Avg.
Max.Temp 

(OC)

Avg.
Min.Temp 

(OC)

Avg.

(%)

Avg.

(m.s-1)

Avg. 
Sun light
(hours)

Avg.

(mm.day-1)

Sum.

(mm.week-1)

5 (13-19 Sep. 2022) 37.3 27.9 59.0 0.07 2.7 3.0 21.1

6 26.1 23.0 66.6 0.01 1.3 2.5 17.3

7 35.0 27.0 67.0 0.01 2.2 2.7 18.8

8 37.7 26.2 67.7 0.03 3.3 3.0 21.1

9 39.6 25.1 59.6 0.03 4.5 3.2 22.6

10 40.7 24.7 56.0 0.00 5.6 3.4 23.4

11 40.3 25.2 54.1 0.00 5.6 3.2 22.5

12 40.9 22.3 49.4 0.00 6.4 3.2 22.2

13 40.9 24.7 52.3 0.00 5.3 3.0 21.1

14 39.6 25.1 68.3 0.00 3.4 2.7 18.6

15 38.0 25.5 66.4 0.00 1.8 2.2 15.2

16 33.8 25.5 66.6 0.01 4.9 2.7 19.0

17 32.4 24.6 65.1 0.00 6.6 2.9 20.5

18 29.0 20.9 59.6 0.00 9.2 3.0 21.2

19 30.0 20.9 57.4 0.00 6.9 2.7 18.6

20 36.6 20.4 52.3 0.00 5.7 2.6 18.3

21 (3-9 Jan 2023) 38.0 23.5 44.9 0.00 3.6 2.3 16.0

Pearson’s correlation 
(n=17)

35 % 12 % -18 % 23 % 50 %
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Table 3 

GMMC 
(mm.week-1)

DP 
(mm.week-1)

I 
(mm.week-1) (mm.week-1)

5 (13-19 Sep. 2022) 21.8 ± 1.8 2.5 ± 0.4 49.3 68.6 ± 1.9

6 20.1 ± 1.9 4.6 ± 2.8 49.3 64.8 ± 1.0

7 31.4 ± 3.9 6.0 ± 2.2 49.3 74.7 ± 4.7

8 -35.2 ± 3.3 6.0 ± 1.3 98.6 57.4 ± 3.1

9 -40.2 ± 4.3 2.6 ± 0.5 98.6 55.8 ± 4.2

10 -10.0 ± 1.7 3.5 ± 0.3 98.6 85.1 ± 1.7

11 -5.1 ± 0.7 13.9 ± 1.2 112.7 93.7 ± 1.8

12 4.2 ± 1.0 32.5 ± 2.8 197.2 168.9 ± 3.0

13 -43.3 ± 14.3 15.0 ± 2.5 197.2 138.9 ± 14.0

14 20.6 ± 2.0 36.1 ± 5.8 197.2 181.7 ± 5.3

15 13.0 ± 2.0 11.5 ± 2.9 197.2 198.7 ± 2.1

16 -13.5 ± 1.7 5.0 ± 1.3 197.2 178.7 ± 2.1

17 -1.4 ± 1.7 12.8 ± 1.4 197.2 183.0 ± 2.6

18 11.9 ± 3.2 12.7 ± 2.3 197.2 196.4 ± 2.9

19 -0.8 ± 1.6 5.4 ± 1.5 197.2 191.0 ± 1.9

20 32.8 ± 2.9 15.5 ± 2.5 197.2 214.5 ± 3.4 

21 (3-9 Jan 2023) 27.3 ± 3.7 53.0 ± 8.0 197.2 171.5 ± 8.5

Summation 33.6 238.6 2,528.4 2,323.4
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Figure 6 

Table 4 Crop water coefficient (Kc) of cannabis were measured and adjusted.

(mm.week-1) (mm.week-1)
Kc-measured

(week)
Kc-adjusted

(week)

5 (13-19 Sep. 2022) 68.6 21.1 3.25 3.55

6 64.8 17.3 3.75 3.12

7 74.7 18.8 3.97 2.99

8 57.4 21.1 2.72 3.22

9 55.8 22.6 2.47 3.72

10 85.1 23.4 3.64 4.44

11 93.7 22.5 4.16 5.31

12 168.9 22.2 7.61 6.29
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Table 4 (continued).

(mm.week-1) (mm.week-1)
Kc-measured

(week)
Kc-adjusted

(week)

13 138.9 21.0 6.61 7.30

14 181.7 18.6 9.77 8.29

15 198.7 15.2 13.07 9.21

16 178.7 19.0 9.41 9.99

17 183.0 20.5 8.93 10.59

18 196.4 21.2 9.26 10.94

19 191.0 18.6 10.27 10.98

20 214.5 18.3 11.72 10.65

21 (3-9 Jan 2023) 171.5 16.0 10.72 9.91

Pearson’s correlation 
(n=17) 43 % 96 % 95 %

Figure 7 Crop water coefficient (Kc) of cannabis grown under greenhouse condition for 21 weeks.
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Figure 8 Vegetative growth of cannabis grown under greenhouse condition for 21 weeks.

Figure 9 Fresh and dry weight of cannabis at 21 weeks after cultivation.
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