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ABSTRACT

Cannabis may become an economic crop. In the past, study on cannabis seed aspects were
limited due to legal prohibition. The objective of this study was to investigate the quality and
morphology of seeds and seedlings of 10 landrace/collected cannabis cultivars in Thailand and
5 imported commercial cannabis cultivars. The experiment was conducted at cannabis planting
greenhouse of Biotechnology Research and Development Office and laboratory of Seed Research
and Development Division and Plant Varieties Protection Office , Department of Agriculture, during
March 2021 - January 2022. Results showed that the ground color and pattern color of
landrace/collected cannabis cultivar seeds in Thailand were gray brown and black while those
of the imported commercial cannabis cultivar seeds were gray and brown. The 100-seed weight
of the landrace/collected cannabis cultivar seeds showed more variation than that of the imported
commercial cannabis cultivar seeds, 1.1 — 3.1 and 2.4 — 4.7 g, respectively. Moreover, the imported
commercial cannabis cultivar seeds gave the germination up to 100 %, speed of germination was
1.4 - 2.1 plants/day and height of cannabis seeding at 7 DAP was 7.0 — 9.2 cm., which were
more than those of the landrace/collected cannabis cultivar seeds in all aspects. However, the
seedling growth had the same digitate leaf shape pattern in leaf no. 1 — 5. The number of lobes
increased according to number of leaf, 3 - 5 lobes on leaf no. 2 and 7 — 9 lobes on leaf no. 5.
The data obtained from this study can be used in seed management, planning of planting or
selection/breeding of cannabis variety in Thailand in order to enhance the use of cannabis

for medical purpose in the future.
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Table 1 Ground, pattern color and 100 seeds weight of Thai cannabis landrace seeds

Landrace 100 seeds
Ground color Pattern color
variety weight (g)
Mae chan Greyed-brown group 199 D Greyed-brown group 199 B 1.6 b"
Foi thong Brown group N200-B Brown group N200 A 16 b
Hang Kra Rog Greyed-green group 198 C,D Brown group 200 A 12¢c
(immature seed) Brown group N200
Greyed-green group 197 D
(immature seed)
Greyed-brown group 199 B
(mature seed)
Mude sri Black group 202 B Brown group 202 A 23 a
Kanchanaburi Brown group 200 C-A No pattern 150b
Dai dang Brown group N200 D Brown group B-A 1.4 bc
Cherry Brown group N200 D Brown group N200 B-A 13 ¢
Greyed green group 198 C
Baox Greyed green group 196 B-C Black group 202 A 13 ¢
U nan no.1 Greyed green group 196 B-A Brown group 200 B-A 11c
Black group 202 A
U nan no.2 Greyed green group 198 C-D Brown group 200 A 31a

Greyed-brown group 199 D

Black group 202 A

(1) Means in the same column followed by a common letter are not significantly different at the 5% level by DMRT
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Figure 1 Color and pattern of 10 varieties of Thai cannabis landrace seeds
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Table 2 Seed size, germination, speed of germination and seedling height of Thai cannabis

landrace seeds

Cultivar Seed size ' (mm.) Germination”  Speed of germination™ ie::::f
width length (%) (plants/day) (cm)
Mae chan 39b 46 b 5b 0.08 d 91b
Foi thong 33c 4.5 bc 100 a 1.5 ab 10.5 ab
Hang Kra Rog 3.0 de 4.0 de 90 a 1.2 bc 6.9 b
Mude sri 39b 46 b 100 a 1.2 bc 83 b
Kanchanaburi 3.1 cde 41 d 85 a 10c 92 Db
Dai dang 3.0 de 4.0 de 95 a 14 ab 78Db
Cherry 3.2 cde 38e 80 a 18 a 83 Db
Baox 3.1 cde 3.9 de 95 a 1.4 ab 77b
U nan no.1 3.2 cd 43 c 25b 04d 78 b
U nan no.2 41 a 51 a 90 a 1.5 ab 136 a
CV (%) 24 3.1 35 9.8 7.0
F_test ok ok . . -

(1) Means in the same column followed by a common letter are not significantly different at the 5% level by DMRT
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Table 3 Summary of landrace cultivars seedling growth with important characters at 0-20 days

after planting (DAP) in greenhouse

DAP Seedling growth
2-3 Seed starts to germinate.
7-8 The 1 leaves is simple leaves, alternate arrangement, leaves

shape lanceolate, apex acute, base obtuse, margin serrate

and reticulate venation.

9-14 The 2"-3" pair of leaves are 3 — 5 palmately compound leaf.
15-17 The 4"-5" pair of leaves are 5 -7 palmately compound leaf.
18-20 The 6" pair of leaves are 7 — 9 palmately compound leaf.

Lobe shape lanceolate, apex acute, margin serrate and

reticulate venation

Note: Landrace cultivars Mae chan, Foi thong, Hang Kra Rog, Mude sri, Kanchanaburi, Dai dang, Cherry, Baox, U nan no.1, U nan no.2
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4.7 N. 599" FiB Wug Auto Blue’s LLas Auto Tune
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uaziminuan@1eiu (Yoshimatsu et al.,
2010; Piluzza et al., 2013)

Table 4 One hundred seeds weight, ground color and pattern color of imported commercial

cannabis seeds

100 seed weight

Cultivar Ground color Pattern color @"
Auto Tune Greyed-brown group 199 B-C Brown group N200 A 2.6 bc
Auto Blue’s Greyed-brown group 199 B-C Brown group N200 A 32 a
Auto Blunami Greyed-brown group 199 B Brown group N200 A 24 c
Early Remedy  Greyed-brown group 199 B-C No pattern 4.7 a
Auto Blues Greyed-brown group 199 C-D Brown group 202 A 29b

“ Means in the same column followed by a common letter are not significantly different at the 5% level by DMRT
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Figure 2 Color and pattern of imported commercial cannabis seeds
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feuemTeeEANNTIgATETNG 4.6 - 4.8 WK,
spenndulndawugiyewug Auto Tune
wazwWug Early Remedy {AnueM 4.4 uay
4.0 34, MNEAL (Table 5) fi\amﬁmﬂ’uﬁ:ﬁ’cym
fisinsiuiy fone uazdminuandieiuy
(Piluzza et al., 2013)

2.4 Anaean WU WwRaiuginwug
MsfaneeLszme 119 5 Wug fianasengs
100 % Vioviua Hotionarilavananniia 5 g
Wugmemsn denumsdnidananewusuaz
fnszuiumswinwaaiuiifaunw dowa
TWadaiugfianuengs sunusisnnIgu
WARNUEALYY ANYIEMANTENTINNEAT

|w) PR o PP ) P

wazannsal (UsTNIANTENIILNBATUAL
avnsal, 2564) (Table 5)

25 anudalumsean 1dlumstaau
udsusspovindniugismamidedu wod
WUy WUE Auto Blue's fiAmasn
Tumsvengegn Andu 2.1 dw/u saumn fe
Wug Auto Tune fanuiEilunmavendeiu
1.8 f/f UazWug Auto Blunnami, Early
Remedy LLag Auto Blues fanusilumsven
mgalauanseiis szwine 1.4 - 15 fu/du
(Table 5)

2.6 ANwgeBAUNdTYE i 7 Ju
wdonz w1 fenedsanugesasdundd
AsWUg Auto Blue’s, Auto Blunami uag
Auto Blues fiingugnlsiuanseiu sening
82 - 92 Tl. mmmuwuﬁmmmuam‘mm
niiugdu Benanla mimtymﬂma\a
Fundfiinaniwdavuialvy finnsiada
wuln wasmumsiinidundifiaan
wanzwLEn (Taylor et al, 2021) Bzl
funaniuiisiug Auto Tune HANEY
fii"'lqm 7.0 o3 (Table 5)
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2.7 nmswsativlnuasAunadn wudn
AUNAAYBINUE N1TAINANYITEINANY
5 Wug (338N 2 - 3 Tunaviwie Feuaneing

4

INTIBNIUNITIDNVBINAAWUS Ty p1iUS

o

Awmurnaziwizlutdssinaanigoning
NEaNan 3 - 7 unavwig (Ranalli, 1999)
et unaananiwwina anlun1seani

]
aa

pfisnAzevUszmalnefiguvgdfigendn

U U
[ 4

YsemAanigaIning Fya1aaanaliLud
Wugforidnidr aie 5 wug Tdian

Tun1svanisiriqunin Mefinnsasaivle

PNAUNA RN B UL AT DUAUNA AU B INUD

9

wudoy uaswugfiusulaludszndlne

[
(%

W 10 Wug (Table 6 )
uANAINAY (Falconer, 1989) lasanIw

Table 5 Seed size, germination, speed of germination and seedling height of imported

commercial cannabis seeds

Importec.:i Seed size ™ (mm.) Germination Sp&-eed -of . Set-edlir(:g);
commercial germination height
cultivar width length (%) (plants/day) (cm.)
Auto Tune 3.7 a 44 b 100 18 b 70c
Auto Blue’s 38 a 4.7 a 100 21 a 92 a
Auto Blunami 38 a 48 a 100 15¢c 8.2 ab
Early Remedy 34b 40 c 100 15¢c 7.8 bc
Auto Blues 36 a 46 a 100 14 c 8.4 ab
CV(%) 35 24 0 9.1 9
F-test ok . ns . ok

' Means in the same column followed by a common letter are not significantly different at the 5% level by DMRT

Table 6 Summary of imported commercial cannabis seedling growth with important characters

at 0-20 days after plant (DAP) in greenhouse

DAP Seedling growth
2-3 Seed starts to germinate.
7-8 The 1 leaves is simple leaves, alternate arrangement, leaves

shape lanceolate, apex acute, base obtuse, margin serrate

and reticulate venation.

8-14 The 2™-3" pair of leaves are 3 — 5 palmately compound leaf.
15-17 The 4"-5" pair of leaves are 5 -7 palmately compound leaf.
18-20 The 6" pair of leaves are 7 — 9 palmately compound leaf.

Lobe shape lanceolate, apex acute, margin serrate and

reticulate venation

Note: Imported commercial cannabis cultivars Auto Tune, Auto Blue’s, Auto Blunami, Early Remedy, Auto Blues
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