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Table 1. Analysis of variance of the effect of salinity and sex on physiological characteristics of cannabis

e SOV as s MS
Ol s s>l gl Jsb Jsb slass slass F o3 5ol 039 37 B Casb) S
oS ads) °J<J\-= S Jf oS ada) S S S s T
oS ads) S -
df Plant Root Internode Leaves Flowers Plant F RootF  Plantdry  Rootdry Leaf RWC Electrolyte
height length length Number Number weight weight weight weight area leakage
Coss  Salt 3 1134.48™  22.94™ 27.48™ 2856.72™ 54.37m 236.74™  18.39™ 21.21™ 2.29™ 53.69™  114.95™ 154.62""
o> Sex 1 210.04™  228.16™ 57.04"™ 6868.16™  4982.04  569.10™  26.79™ 16.82" 0.26™ 901.6™  6944.5™ 2742.6™
X 5 9s  SXS 3 556.15™  139.61" 25.59™ 1195.61  202.26™  376.23"  7.43™ 4.03" 0.77m 244.13™ 55.2" 72.12™
L error 16 72.75 8.41 15.16 62.58 21.12 10.75 0.6 1.19 0.31 17.04 13.93 10.03
C.vV 8.63 11.72 24.4 15.28 12.24 10.97 15.87 19.12 34.88 13.96 8.42 13.42
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Table 2. Comparison of the mean effect of salinity and sex on morphological characteristics of cannabis

Salts, s i SeX WS ployl  az,dsb Spslaw Bolw WS soss amn yok W Ses oy Sapke Suaicasb,  gno
Plant Root Leaves Flowers Plant Root Plant Leaf RWC Electrolyte
height length number number fresh fresh dry area (%) Leakage%
(cm) (cm) weight(g) weight(g) weight(g) (cm?)

wle Male 125a 21.6bc 38.0bc 19.6cd 19.28e 1.05f 4.43bc 13.70d 27.62c 13.58de
omM  wsle Female 103.3abc 24.6b 99.3a 53.6a 48.93a 2.23ef 7.66a 44.76 a 58.44b 29.75b
N Jo 00 5 Male 113.3ab 21.6bc 36.6bc 33.3b 29.21cd 4.05c-e 3.04c 31.79bc 29.60c 8.46e
50mM = ol Female 90.0cd 24.3b 45.0b 47.0a 21.16de 3.21de 4.71bc 34.83ab 71.60a 26.38bc
N VO Male 92.0b-d 26.6b 43.6b 13.3d 34.20bc 5.68bc 8.63a 21.57cd 26.37c 18.89cd
5mM el Female 105a-c 25.3b 98.6a 54.0a 38.57b 7.37ab 7.79 30.43bc 54.47b 38.80a
Noo do Voo Male 76.0d 16.6¢ 21.0c 26.6bc 17.37e 4.55cd 3.46bc 26.65bc 25.66¢ 10.64e
100mM ool Female 85.0cd 37.0a 31.6bc 52.6a 30.36bc 7.96a 6.09ab 32.72b 60.82b 42.16a

Means with the similar alphabet have no significant difference in 5% probability level .x)li az s gy olasl Jlazs| CLM 25 b gime M| S pte B> s sl S0l
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Table 3. Analysis of variance of the effect of salinity and sex on physiological characteristics of cannabis
O ks e a3 MS
&bl oy K e Na* s Ca SCI Na/K? el e
SHOAY df jJe Al 3}. Al 3j. ads) 3j. ads) jj. Ao
leaf root leaf root leaf root leaf root leaf root
.2 Salt 3 259.98™ 19.58™ 24.26™  76.25™ 357 62.48" 0.33m 5077 047" 222"
o SEX 1 1193.98™ 1640.60™ 1.46™ 10.52" 22.8™ 5.555™  22.89™ 15.92™  1.69™  70.25™
o Xoo s
o TS 3 106.89™ 39.48™ 7.87" 59.99™ 13.37™  39.06™ 0.01m 0.21m 0.05™ 3.52™
Saltx Sex
s Error 16 3.89 1.95 0.82 191 6.46 14.24 0.28 0.1 0.005 0.008
Ol o2 CcvV 8.38 9.16 4,72 4.42 7.61 36.01 11.16 8.32 7.45 2.97

53 S el & e S Sl e \ IS8
&‘J’Jﬂ°g§ﬂ‘ﬁﬁ}&“u°gJ3Muc&“
Nse oo VO w55 5 Al VA osd ¥ se s YO
V0 o5 Nsadee Voo mhaa 3 5 Al Y/0 o8
oz el 5ol s w3le oS L3 Ll s
»L:ch.ﬂ)aa:ugugﬁijbvqﬂ.ucw
23 A ¥ st Vs de YO mhu 535 Aln V/4
Voo g L3 s Aln WY s Vs e VO
Sl 5 LS & s 2331 1 O/Y (L3 Y e e

() J2)

aoy ) 50 olaal Jlas CL“ Y] )\ngu o ja s T, * Ols s s pas NS
ns=non-significant difference; * and ** significant difference in 5 and 1% probability level, respectively.
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Figure 1. Cutting off the interaction of salinity and sex on the sodium to potassium content leaf and root of cannabis

Means with the similar alphabet have no significant difference in 5%
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Figure 2. Cutting off the interaction of salinity and sex on the potassium content leaf and root of cannabis
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Figure 3. Cutting off the interaction of salinity and sex on the sodium content leaf and root of cannabis

Means with the similar alphabet have no significant difference in 5%
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Table 4. Results of analysis of variance of the effect of salinity and sex on the biochemical parameters of cannabis

Ol e 4o MS
S0V oyt a8 5T JS s Js g oA Jes NS des NS Jds S Y T S
Antioxidant T flavonoid T Phenol Prolin at+b a b i o
df S = S = S e S e Chlab Chla Chlb  Carotenoid Anthocyanin  Carbhydrates
leaf root leaf root leaf root leaf root

Salt, 5 3 134.3™  1583™ 17.09” 043" 333.07" 4.68" 31873 393.18" 0.62" 037" 0.03™ 0.04™ 0.12" 0.61™

SEX i 1 1508.2" 2029.7" 12717 128" 116.9™ 1372  6.60® 128967 2237 147 017 0.33" 0.32" 172"

SXS i Xgyps 3 553.89™ 225.7"  5.04™ 007" 45017 2367 31787 2893 0.03® 0.01™ 0.001™ 0.001™ 0.10™ 1197

error s 16 2.59 8.57 0.15  0.009 6.08 0.09 261 5.08 001 0.007 0.001 0.001 0.001 0.21

i, GV 466 459 2.1 4.66 7.31 3.74 8.07 7.88 763 735 11.26 6.8 6.41 20.8

ns=non-significant difference; * and ** significant difference In 5 and 1% probability Tevel, respectively. sy , 8 lasl Jlas| Cl"“ 33 Sl imn ot e FF K s me BN pae S
W1l oS lastisn Olosas i 5 U5 ) ke eyl 0 Jsn
Table 5. Comparison of the mean effect of salinity and sex on biochemical properties of cannabis
Sosd o sex Sl 5T IS as s Js Js s S ol sl S,
Salt Antioxidant (%) T Flavonoid (mg/g) T Phenol (mg/g) Prolin (mg/g) Leaf Leaf
S, Ay, S, A, S, Ay, S, A, Anthocyanin Carbohydrates

leaf root leaf root leaf root leaf root (umol/g) (mg/g)
sz 5 Male 41.73% 44,814 23.55¢ 1.78¢ 23.55° 8.88b° 11.94¢ 19.53¢ 0.752 1.75°
OmMm osle Female 16.94° 64.87 ¢ 25.31°¢ 2.28° 25.31° 7.794 8.90¢ 30.63% 0.47% 2.47%
Ve e O 5 Male 51.40° 60.3% 26.44°¢ 2.0404d 26.44°¢ 10.412 20.42% 15.99¢ 0.712 3.052
50mM osle Female 16.58" 66.94% 37.23% 2.22% 37.23% 7.04¢% 21.82° 26.12¢ 0.742 1.78°
Y e e VO 5 Male 35.87¢ 57.49° 42.832 1.50f 42832 9.65° 16.71¢ 20.42¢% 0.702 2.10%
75mM osle Female 45.77° 69.552 41.182 1.97¢% 41.182 8.65¢ 24.09% 36.48° 0.11d 157"
PR 5 Male 40.80° 37.09¢ 33.23 2.02¢¢ 33.23° 7.40% 28.902 30.13° 0.51° 3.092
100mM osle Female 27.10¢ 71.922 39.992 2.742 39.992 6.80° 27.37% 49.642 0.41° 2.02%

Means with the similar alphabet have no significant difference in 5%
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Figure 4. Diagram of the simple effect of sex on photosynthetic pigments

Means with the similar alphabet have no significant difference in 5%
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Abstract

Cannabis (Cannabis sativa L.) is an important dicotyledonous medicinal plants that used in many
developed countries of the world. The present study was aimed to evaluate the effect of salinity
stress on morphological, physiological, and biochemical traits of male and female plants of
cannabis (Cannabis sativa L.). A factorial experiment was conducted using salinity stress
treatments at four levels (0, 50, 75, 100 mM) and plant sex in two levels (male and female
genotypes) based on a completely randomized design with three replications under greenhouse
condition. The results showed that the salinity stress by plant sex interaction effects were significant
for plant yield components, total phenol, antioxidant activity, total flavonoid, proline and
carbohydrate (P<0.01). Increasing the salinity level significantly decreased plant height, number of
leaves, plant fresh and dry weights in both sexes. But, the root weight, root length, and number of
flowers increased in female plants up to 75 mM salinity. Also, increasing salinity level significantly
increased secondary metabolites such as phenol, flavonoid, proline, and soluble carbohydrates in
both males and female plants. However, by increasing salinity level, the amount of antioxidants
increased in the females and decreased in the male plants than that for control, respectively. The
sodium to potassium ratio (N/K) was considered as an index of salinity tolerance. The highest N/K
ratios were observed at 75 and 100 mM salinity levels in shoot and root of the female plants,
respectively. The results indicated that cannabis female plants can tolerate salinity up to 75 mM
salinity level, and the female biomass was increased, but above the 75 mM level, the female plants
were more sensitive than that for male plants in terms of salinity.

Keywords: Antioxidants, potassium, proline, plant sex, calcium.



