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Since the legalization of the cultivation, utilization, and research of hemp and cannabis plants
in Thailand in 2022, commercial cultivation of these crops has significantly increased. However, such
enterprises have experienced varying outcomes, including both successful ventures and substantial
financial losses, mainly due to insufficient knowledge, especially regarding optimal plant spacing and
appropriate varieties for open-field cultivation. This study was conducted at the Hemp Research and
Development Center, Maejo University Chiang Mai, Thailand. The experiment followed a 3x3 factorial
arrangement in a randomized complete block design (RCBD), with factor 1 being plant spacing (1x1 m,
2x1 m, and 2x2 m), and factor 2 being hemp variety (EHFGP#1, EHFGP#3, and EHFGP#8). The results
showed that plant spacing had a significant effect on plant height, plant canopy diameter, number of
nodes per plant, number of branches per plant, inflorescence size, fresh flower yield per plant, dry
flower yield per plant, and dry flower yield per rai (1,600 m?). Interaction effects indicated that the
EHFGP#3 variety, when planted at 1x1 m spacing, had the highest average plant height at 238.38 cm.
EHFGP#1, when planted at 2x1 m and 2x2 m spacing, produced the highest number of nodes and
branches per plant, with statistically significant differences. Inflorescence size varied with both variety

and plant spacing. A 2x2 m spacing resulted in the largest inflorescence size for EHFGP#3 and
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EHFGP#8, while a 2x1 m spacing produced the largest inflorescence size for EHFGP#1. In terms of

cannabidiol (CBD) content, cultivar was a highly significant factor. Cultivars EHFGP#1 and EHFGP#3 exhibited

the highest CBD concentrations, ranging from 11.76-12.93% and 11.79-13.10%, respectively. The

interaction between cultivar and plant spacing was significant; however, plant spacing alone had no

effect on CBD content.
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Table 1 Effect of plant spacing on plant height (cm), plant canopy diameter (cm) and stem diameter

(mm) of hemp varieties EHFGP#1, EHFGP#3 and EHFGP#8

Plant spacing Varieties Plant height Plant canopy Stem diameter
(mxm) (cm) diameter (cm) (mm)
1x1 EHFGP#1 211.06x4.76b 145.58+6.26 30.56+1.41ab
EHFGP#3 238.38+8.98a 150.76+1.85 31.77+1.86ab
EHFGP#8 200.86+11.10bc 159.36+7.38 31.98+2.48ab
2x1 EHFGP#1 214.00+13.68b 150.52+5.33 31.31+1.42ab
EHFGP#3 213.26+6.91b 166.92+7.16 31.62+1.21ab
EHFGP#8 197.18+9.04bcd 162.18+10.50 30.21+1.03b
2x2 EHFGP#1 190.84+9.95cd 138.58+8.10 32.61+2.81a
EHFGP#3 201.72+5.93bc 156.54+4.87 30.12+1.33b
EHFGP#8 182.34+6.23d 152.38+7.83 30.18+0.87b
Plant spacing (A) ** ** ns
Varieties (B) ** ** ns
AxB ** ns *
CV (%) 4.63 4.64 5.12

ns = non-significant, ** = indicates a highly significant difference (p<0.01). Means followed by the same letter within the same

column are not significantly different according to the Duncan’s Multiple Range test (DMRT) at p<0.05.
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Figure 1 Inflorescence of hemp varieties; (A, D) EHFGP#1, (B, E) EHFGP#3 and (C, F) EHFGP#8
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Table 2 Effect of plant spacing on number of node per plant, number of branches per plant and

inflorescence size (mm) of hemp varieties EHFGP#1, EHFGP#3 and EHFGP#8

Plant spacing Varieties Number of node Number of inflorescence
(mxm) per plant Branches per plant size (mm)
1x1 EHFGP#1 4.20+0.42c 6.60+0.52d 35.05+2.11d
EHFGP#3 4.20+0.42c 6.00+0.00d 38.56+0.61abc
EHFGP#8 4.00+0.00c 6.20+0.42d 36.06+2.29bcd
2x1 EHFGP#1 6.00+0.00a 11.80+0.42a 39.33+0.99a
EHFGP#3 4.00+0.00c 8.00+0.00c 36.49+1.54bcd
EHFGP#8 4.00+0.00c 8.00+0.00c 38.48+10.8abc
2X2 EHFGP#1 6.00+0.00a 12.00+0.00a 38.34+3.44abc
EHFGP#3 5.80+0.42ab 11.60+0.84ab 39.38+1.65a
EHFGP#8 5.40+0.52b 10.80+1.03b 41.39+0.99a
Plant spacing (A) ** ** **
Varieties (B) ** ** ns
AxB *x *x *x
CV (%) 6.75 5.82 4.17

ns = non-significant, ** = indicates a highly significant difference (p<0.01). Means followed by the same letter within the same

column are not significantly different according to the Duncan’s Multiple Range test (DMRT) at p<0.05.
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Table 3 Effect of plant spacing on fresh flower yield per plant (kg), dry flower yield per plant (kg)

and dry flower yield per rai (kg rai’!) of hemp varieties EHFGP#1, EHFGP#3 and EHFGP#8

Plant spacing Varieties Fresh flower yield Dry flower yield Dry flower yield
(mxm) per plant (kg) per plant (kg) per rai (kg rai?)
1x1 EHFGP#1 1.96+0.42¢ 0.41+0.09b 659.20+89.04
EHFGP#3 2.15+0.71bc 0.49+0.17b 787.20+£170.54
EHFGP#8 1.84+0.38c 0.39+0.08b 627.20+80.66
2x1 EHFGP#1 2.77+0.70b 0.62+0.17b 496.00+132.80
EHFGP#3 2.06+0.47bc 0.48+0.10b 387.20+82.21
EHFGP#8 1.71+0.61c 0.41+0.14b 329.60+108.04
2x2 EHFGP#1 3.99+0.443a 0.92+0.10a 369.60+41.10
EHFGP#3 3.67+0.37a 0.92+0.13a 369.60+50.99
EHFGP#8 2.27+0.4dbc 0.55+0.10b 220.80+41.17
Plant spacing (A) ** ** **
Varieties (B) ** ** *
A xB * * ns
CV (%) 22.34 22.32 24.84

ns = non-significant, ** = indicates a highly significant difference (p<0.01). Means followed by the same letter within the same

column are not significantly different according to the Duncan’s Multiple Range test (DMRT) at p<0.05.
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nuaenugnuananiuzivinaasweundlaeea
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fnen neanisazauyUsuiuansueuundlinesa

Table 4 Effect of plant spacing on cannabidiol content of hemp varieties EHFGP#1, EHFGP#3 and EHFGP#8

Plant spacing Varieties Cannabidiol (%)
(mxm)
1x1 EHFGP#1 12.81+0.05a
EHFGP#3 13.10+0.60a
EHFGP#8 9.20+0.55b
2x1 EHFGP#1 12.93+0.40a
EHFGP#3 11.79+1.56a
EHFGP#8 10.26+0.19b
2x2 EHFGP#1 11.76+0.42a
EHFGP#3 12.58+0.22a
EHFGP#8 10.28+0.19b
Plant spacing (A) ns
Varieties (B) **
AxB *
CV (%) 6.39

ns = non-significant, ** = indicates a highly significant difference (p<0.01). Means followed by the same letter within the same

column are not significantly different according to the Duncan’s Multiple Range test (DMRT) at p<0.05.
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