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ABSTRACT: Population density significantly influences hemp growth, seed yield, and fatty acid composition.
However, optimal planting density varies with location, environmental conditions, and cultivar characteristics. This
study investigated the effects of planting density on growth parameters, yield components, and seed fatty acid
profiles of hemp cultivar "Modindaeng No. 1" using a randomized complete block design (RCBD) with four
replications. Three planting densities were evaluated: 666, 1,000, and 2,000 plants/rai. Results demonstrated that
the highest density (2,000 plants/rai) produced maximum plant height (245.25 cm) and seed yield per rai (355.45
kg/rai) due to increased plant population per unit area. Conversely, lower densities (666 and 1,000 plants/rai)
exhibited superior individual plant performance with higher seed yield per plant (226.05-261.03 g¢/plant), greater
stem diameter, total dry weight, and significantly elevated alpha-linolenic acid (omega-3) content (15.93-16.79% vs.
12.80%). Gas chromatography analysis revealed that reduced planting density (666 and 1,000 plants/rai) enhanced
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omega-3 fatty acid accumulation, which possesses high medicinal value, while high density (2,000 plants/rai)
optimized quantitative seed production. No significant differences were observed in oil content, palmitic acid, or
linoleic acid composition across treatments. In conclusion, for commercial seed production, a density of 2,000
plants/rai is recommended to maximize total yield. However, for medical-grade seed oil production, optimal
densities are 666 and 1,000 plants/rai to maximize omega-3 fatty acid proportions, thereby enhancing the therapeutic
value of hemp seed oil.
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Figure 1 The plant density of hemp in experimental plots influenced growth, seed yield and fatty acid content in
hemp seed; (a) PD1 is plant density were 2,000 plant/rai, (b) PD2 is plant density were 1,000 plant/rai and (c) PD3 is
plant density were 666 plants/rai
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Table 2 The effect of planting density on the plant height, plant canopy, stem diameter and number of

nodes of hemp at Khon Kaen Province between January to April 2022

Plant height Plant canopy Stem diameter Number of nodes
Treatment

(cm) (cm) (mm) (node)
PD1-2,000 (plant/rai) 24525 A 121.15 29.618 B 10.41
PD2-1,000 (plant/rai) 218.00 B 134.85 31.130 AB 9.735
PD3-666 (plant/rai) 209.50 B 151.00 34.927 A 8.735
F-test * ns * ns
CV. (%) 5.65 10.6 6.94 10.55

Mean in the same column followed by the different letters are significantly different by LSD (P<0.05, *)
ns; not significantly different (P>0.05)

Table 3 The effect of planting density on fresh weight (¢/plant) of hemp at Khon Kaen Province between
January to April 2022

Fresh weight (g/plant)

Treatments Total Fresh weight
Leave Branch Stem Root
PD1-2,000 (plant/rai) 317.75 507.79 B 363.45 187.65 1376.6 B
PD2-1,000 (plant/rai) 352.75 720.00 A 385.35 226.65 1684.8 A
PD3-666 (plant/rai) 3423 783.80 A 397.1 248.5 17717 A
F-test ns xx ns ns *
CV. (%) 13.15 8.95 16.21 19.27 9.94

Mean in the same column followed by the different letters are significantly different by LSD (P<0.05, *)
ns; not significantly different (P>0.05)

Table 4 The effect of planting density on dry weight (g/plant) of hemp at Khon Kaen Province between
January to April 2022

Dry weight (g/plant) Total dry
Treatments .
Leave Branch Stem Root weight
PD1-2,000 (plant/rai) 155.15B 266.85 B 151.35 78.55 651.90 B
PD2-1,000 (ptant/rai) 197.65 AB 341.20 B 154.4 90.60 783.85 AB
PD3-666 (plant/rai) 217.20 A 457.90 A 173 108.95 957.05 A
F-test * ** ns ns *
CV. (%) 13.37 16.03 20.86 15.4 14.21

Mean in the same column followed by the different letters are significantly different by LSD (P<0.05, *)
ns; not significantly different (P>0.05)
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Table 5 The effect of planting density on seed yield of hemp at Khon Kaen Province between January to

April 2022
Treatments Seed Yield (g./plant™) Seed Yield (kg./rai™) 1000 seed Weight (g)
PD1-2,000 (plant/rai) 17773 B 355.45 A 41.77
PD2-1,000 (plant/rai) 226.05 A 226.05 B 38.94
PD3-666 (plant/rai) 261.03 A 173.85 C 38.53
F-test xx x ns
cv.% 10.23 6.84 4.9

Mean in the same column followed by the different letters are significantly different by LSD (P<0.05, *)
ns; not significantly different (P>0.05)

Table 6 Content of fatty acid composition (% of total oil) of hemp seed at Khon Kaen Province between

January to April 2022

Treatments Oil content Palmitic acid  Oleic acid Linoleic acid d-Linolenic acid
(mg) (C16:0) (C18:1) (18:2) (18:3)
PD1-2,000 (plant/rai) 93.00 9.86 18.32 a 59.02 12.80 b
PD2-1,000 (plant/rai) 92.25 9.56 1412 b 60.39 1593 a
PD3-666 (plant/rai) 94.500 9.86 15.99 ab 57.36 16.79 a
F-test ns ns x> ns x*
CV% 10.65 5.58 10.89 4.4q 9.40

Mean in the same column followed by the different letters are significantly different by LSD (P<0.05, *)
ns; not significantly different (P>0.05)
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Figure 2 Gas chromatogram for fatty acid analysis of hemp seed oil from PD1
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