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Studying the research and the development of the hemp (Cannabis sativa L.) cultivation
technology on the CBD types and superfood type of hemp varieties was divided into two experiments
i.e. 1) the cultivation technology and harvesting of CBD type hemp varieties were studied on the
characteristics of varieties and the effect of fertilizer formulates on growth and yield of three hemp
varieties; CD1, 1:20 and CD2 purple. Three methods of canopy training: no-training (Christmas tree
shape), the screen of green (ScrOG), and low-stress training (LST) and three different fertilizer formulates
applied on 60-day post-planting: no fertilizer, 15-15-15 fertilizer at the rate of 25 kg/rai, and 4-12-15 at
the rate of 25 kg/rai were also examined. The results showed the CD2 purple variety with no training
(Christmas tree shape) and applying fertilizer formula 15-15-15 on 60 days after planting had the highest
growth and yields. The highest plant height of 382.0 cm, the highest plant weight of 12,500 grams, the
highest number of inflorescences of 35.3 inflorescences/plants, the largest inflorescence length of 57.7
cm, and the total inflorescence weight of 8,066.7 grams were exhibited. In addition, the study on the
effect of varieties and harvesting stages of the mature inflorescence stage on the main substance
contents of three CBD types of hemp varieties found that CD1 cultivars harvested at 50% of the mature
inflorescence stage had the highest CBD content (11.46% w/w of dry weight) and 62.00% w/w of crude
extract. Then 2) the effect of cultivation technology and harvesting on the growth and yield of eight
hemp varieties, namely RPF1, RPF2, RPF3, RPF4, RPF5, RPF6, RPF7, and RPF8, were studied. The results
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revealed that the RPF6 variety gave the highest seed yields per plant at 107.4 grams and the highest

extracted oil percentages at 15.0 %w/w. Besides, the effect of varieties (eight hemp varieties) and

harvesting stages on the percentage of seed germination (50, 75, and 100% stages) were studied. It was

found that the RPF6 variety harvested at 75% had the highest germination percentage at 94.0%.

Therefore, the harvesting stage of hemp seeds at 75% that was suitable for producing seeds for sale

and extracting oils, would be advised to the farmers.
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Table 1 Effects of varieties, canopy training, and fertilizing method on growth and yield

of three CBD hemp varieties 120 days after planting

Varieties Canopy Fertilizer Plant Plant Plant Leaf No. of Inflorescence  Inflorescence
training formula height canopy weight weight inflorescences length weigh/plants
method (ecm) (cm) (g) /Plant (cm) (g)

CD1 No-training 0 120.7h 111.0i 2,400.0i 280.0hi 24.3c 42.0a-f 1,326.7e

15-15-15 123.7h 110.3i 3,663.3¢ghi 326.7hi 24.0c 48.7ab 1,505.0e

4-12-15 119.7h 116.0i 3,133.3hi 328.7hi 24.0c 51.3ab 1,686.7e

ScrOG 0 122.7h 111.3i 2,600.0i 253.3hi 7.7def 50.7ab 1,413.3e

15-15-15 122.3h 121.7hi 3,040.0i 207.7hi 7.3def 53.7ab 1,480.0e

4-12-15 111.7h 115.7i 2,733.3i 240.0hi 9.0d 50.0ab 1,460.0e

LST 0 118.3h 100.3i 2,333.3i 276.7hi 8.7d 41.3a-g 1,323.3e

15-15-15 129.3h 110.3i 3,000.0i 330.0hi 7.7def 47.0a-d 1,686.7e

4-12-15 115.7h 107.3i 2,633.3i 240.0hi 7.7def 47.7a-c 1,436.7e

1:20 No-training 0 328.0b 208.0bc 4,833.3e-i 515.0ghi 32.3b 49.7ab 2,476.7e

15-15-15 333.3b 208.7bc 5,700.0e-h 353.3hi 32.3b 37.3b-g 2,716.7e

4-12-15 317.3bc  201.3cd 4,533 .3f- 190.0i 32.3b 24.7fg 1,550.0e

ScrOG 0 240.0efg  225.0ab 4,500.0f-i 733.3d-h 7.0def 25.0fg 1,467.3e

15-15-15  263.0de  239.3a 5,900.0e-g 350.0hi 6.0ef 23.3g 2,600.0e

4-12-15 233.0fg 200.0cd 4,500.0fi 336.7hi 6.7d-g 27.0e-g 1,900.0e

Low stress 0 244.3def  192.0cd 4,766.7e-i 640.3e-i 7.3def 29.0d-g 2,533.3e

15-15-15 232.7fg 190.0cd 4,933.3e-i 550.0f-i 8.0de 30.0c-g 2,451.7e

4-12-15 217.7¢ 189.3cd 3,900.0¢hi 273.3hi 8.0de 44.0a-e 2,023.3e
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Table 1 (Continued)

Varieties Canopy Fertilizer Plant Plant Plant Leaf No. of Inflorescence  Inflorescence
training formula height canopy weight weight inflorescences length weigh/plants
method (ecm)” (cm) (9) () /Plant (cm) (g)
CD2 purple  No-training 0 361.0a 179.0def 7,333.3de 1,833.3a 37.0a 59.3a 5,793.3bcd
15-15-15 382.0a 185.0cde 12,500.0a 1,333.3bc 35.3a 57.7a 8,066.7a
4-12-15 362.7a 200.7cd 9,833.3bc 1,633.3ab 35.3a 50.0ab 5,383.3cd
ScrOG 0 261.3de 161.0f 8,600.0cd 1,033.3c-f 4.3g 59.0a 5,403.3cd
15-15-15 266.0d 124.3hi 6,833.3def 1,160.0bcd 5.3fg 50.7ab 2,540.0e
4-12-15 229.0fg 138.7gh 8,566.7cd 1,420.0abc 4.3g 55.0ab 4,883.3d
Low stress 0 266.3d 165.3ef 7,033.3def 466.7ghi 7.7def 49.0ab 4,783.3d
15-15-15  298.0c 157.0fg 11,166.7ab 950.0c-g 8.7d 54.3ab 6,900.0abc
4-12-15 257.3de 162.3f 11,333.3ab 1,066.7cde 7.0def 59.7a 7,400.0ab
F-test Cultivars > > x> o ** ** x>
Training *x *x ns ** ** ns **
Cultivars x Training *x *x ** ** ** ** **
Fertilizer Formula ** ns ** ns ns ns ns
Cultivars x Fertilizer * e ** ** * * *
Training x Fertilizer * * * * * ns x>
Cultivars x Training x Fertilizer * * x> * * * x>
CV (%) 5.76 7.87 24.02 21.61 8.63 21.48 25.05

ns, *, ** are non-significantly difference, significantly difference at P<0.05 and P<0.01, respectively.

YMeans within the same column followed by different letters are significantly difference by DMRT.
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Table 2 Effect of varieties and harvesting stage on CBD and THC contents of 3 CBD hemp varieties.

Varieties Inflorescence Crude Extract Dry Plant
harvesting stage CBD (%w/w)”  THC (%w/w)  CBD (%w/w)  THC (%w/w)

CD1 58.29 a 252b 9.09 a 0.40 b
CD2-Purple 2743 c 10.97 a 1.17 ¢ 0.47 a
1:20 40.52 b 1.16 ¢ 392b 0.11c
50 4358 a 522 a 5.58 a 0.41 a
75 42.84 b 452 c 4.49 b 0.26 b
100 39.81 c 492 b 411 b 031b
CD1 50 62.00 a 292d 11.46 a 0.54 a
75 61.37 b 282d 8.48 b 0.39 b
100 51.48 c 184 e 731c 0.26 ¢
CD2-Purple 50 28.16 ¢ 11.55b 142 e 0.58 a
75 25.62 h 9.61 c 0.70 e 0.26 c
100 2851 ¢ 11.75a 139 e 0.57 a
1:20 50 40.59 e 1.20 f 385d 0.11d
75 41.51d 114 f 430d 0.12d
100 39.45 f 1.16 f 3.62d 0.11d

F-test Varieties ** ** ** **

Inflorescence harvesting stage ** ** *x *x

Varieties x Harvesting ** ** *x *x
CV (%) 0.61 1.46 10.06 13.11

ns, *, **are non-significantly difference, significantly difference at P<0.05 and P<0.01, respectively.

YMeans within the same column followed by different letters are significantly difference by DMRT.
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Table 3 Effects of eight superfoodtype hemp varieties on growth after planting for 150 days

Variety Average Average No. of Percentage Percentage Days to Days to
height plant Inflorescences of male of female male maturity
canopy /Plant plants plants flowering
(cm) (cm) (%)Y (%) (days) (days)
RPF1 197.6 b 146.5 ab 14.7 a 41.7 58.3 36.1 cd 117.9
RPF2 188.7 bc 135.9 abc 14.9 a 50.0 50.0 51.0a 117.8
RPF3 184.0 bc 123.0 bc 14.1a 37.5 62.5 437 b 119.3
RPF4 168.9 bc 121.0 c 118 b 62.5 375 44.7 ab 116.1
RPF5 167.2 ¢ 131.6 abc 140 a 50.0 50.0 47.3 ab 115.2
RPF6 181.2 bc 135.2 abc 138 a 375 62.5 42.4 bc 120.2
RPF7 2283 a 150.0 a 154 a 58.3 417 48.9 ab 119.7
RPF8 189.2 bc 126.1 bc 152 a 50.0 50.0 31.3d 116.2
F-test ** * * ns ns * ns
CV (%) 7.92 9.05 7.23 22.6 20.6 8.52 2.24

ns, *, ** are non-significantly difference, significantly difference at P<0.05 and P<0.01, respectively.

YMeans within the same column followed by different letters are significantly different by DMRT.

10
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Table 4 Effects of eight superfood-type hemp varieties on yield after planting for 150 days.

Variety seed Seed oil content Average seed 100 Kernel Weight of Incomplete
weight/plant after separation size (wide) weight inflorescences seed weight
with seeds per plant
(grams) (%) (mm)Y (grams) removed (grams) (grams)
RPF1 97.0a 151b 332 ab 6.80 abc 29.6 ab 277 c
RPF2 98.5 a 140e 337 ab 6.80 abc 34.1 ab 4.07 abc
RPF3 95.8 a 14.4 bc 3.35ab 7.20 a 32.1 ab 4.10 abc
RPF4 759 b 150 b 351a 7.13 ab 235b 3.30 bc
RPF5 92.2 ab 158 a 3.45a 6.47 ¢ 278 b 3.60 abc
RPF6 107.4 a 153 a 353 a 6.40 ¢ 35.5 ab 4.33 abc
RPF7 95.6 a 13.0f 317b 6.57 bc 44.3 a 557 ab
RPF8 98.9 a 14.6 bc 2.86 ¢ 6.60 abc 37.1 ab 6.17 a
F-test * *x *x * * *
CV (%) 10.99 0.94 4.05 4.66 24.05 21.81

ns, *, *%

are non-significantly difference, significantly difference at P<0.05 and P<0.01, respectively.

YMeans within the same column followed by different letters are significantly difference by DMRT.
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Table 5 Effects of variety and harvesting stage on germination rate of eight superfood-type hemp

Variety Harvesting stage (%) Germination (%)Y
RPF1 50 62.0 cde
& 65.5 bede
100 91.5 ab
RPF2 50 70.0 abcde
75 82.5 abcd
100 83.5 abcd
RPF3 50 62.5 cde
5 82.5 abcd
100 77.5 abcd
RPF4 50 58.0 de
75 72.5 abcde
100 86.5 abc
RPF5 50 46.5 ef
& 80.0 abcd
100 91.0 ab
RPF6 50 88.0 abc
5 94.0 a
100 86.5 abc
RPF7 50 69.0 abcde
75 85.0 abcd
100 88.5 abc
RPF8 50 32.0f
75 80.5 abcd
100 76.0 abcd
F-test Varieties *x
Harvesting stage *%
Varieties x Harvesting *x
CV (%) 21.16

ns, *, ** are non-significantly difference, significantly difference at P<0.05 and P<0.01, respectively.

YMeans within the same column followed by different letters are significantly difference by DMRT.
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