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Table 1. Coding, climatic and geographical characteristics of hemp ecotypes collection regions in Iran.

oS a5 e gl jl lai)
G 95| Ecotype S Gl e el bl bl Job Ly
Ecotype Code* Rainfall (mm) Climate Latitude, N Longitude, E  Altitude (m)
(28 olmlyd) amg)l
Urmia (West 247 CS 341 Sis oz 37052 45 4 1345
Azerbaijan)
(QlwsS) gains 540 g 458.4 Sis Jume 3530 47 03 1538
Sanandaj (Kurdistan)
(B 3l y3T) 3o
Tabriz (East 249 CS 310 S5 Jume 38" 5 46" 28 1365
Azerbaijan)
(Jwo,) ol el
Dash-c-Moghan 250 CS 303.9 Sis Jume 39" 64 47" 92 388
(Ardabil)
W) =2y 951 s 1359 wsbye Joina 37022 49° 63 3
Rasht (Gilan)
(Sh o 555 s 3417 Sidens 33 63 50° 07 1811
Khomein (Arak)
(oldeh bl 953 g 122.8 Sidans  32° 08 50" 41 2325
Daran (Isfahan)
e 9548 151.1 Sidaes 34 64 50 89' 934
Qom (Qom)
(pbaw) 99,05 955 g 140.8 Sidans 36" 39 54° 04 1308
Shahroud (Semnan)
(Wl by 55608 135 s 30° 29 57° 06 1755
Kerman (Kerman)
(o plwlys) pub ' '
Tabas (South 257 CS 84.85 Sis 33" 86 56" 93 682
Khorasan)
(ohaely) plsly 55 g 90.6 s 27" 38 62 32 1164

Saravan (Zahedan)

OlplaaS (sa)ls (lS 5 Kb pRiils sl g9yl LS wladss 35 0
*: Ecotype codes were obtained from: Medicinal Plants Research Center, Institute of Medicinal Plants, ACECR, Karaj, Iran.
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Table 2. Physical and chemical characteristics of the soil used for planting. i o S5

S cdl s o) o Fosle SupSlicghe auml (ol cud b
Soil Texture Silt Clay Sand ocC EC pH FC
Clay loam % dSm! %
ey 38 32 30 0.82 1.62 7.9 22
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RWCL=FW-DW/TW-DWx 100 [V]
ECI = Ecl/Ec2x 100 [¥]
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=S reS S IS Ll
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Lis 5o 4z BB sy n wad g ks A lld g
goba )3 1) Cenl ansls lacS S| plo ) Cnnd (S O
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Table 3. Analysis of variance on Physiological traits in different ecotypes of cannabis under deficit irrigation

conditions.
Cagh ) lgi
TR e Gmed addnlS b Udals S Jdals
&Ll Relative water Electrolyte Chlorophyll Chlorophyll Total
S.0.vV Ol g0 gf content leakage a b Chlorophyll
Irrigation levels (A) Sl zebw 2 5206.08 ™ 2536.95  0.4064 ** 0.55™ 1.911*
Ecotyps (B) s 11 310.46 ™ 598.14™  0.7253 ™ 0.050 ™ 1.033 ™
A*B i gSTx sl zotaw 22 26.77™ 14.26 " 0.0054 0.0028 ™ 0.0135 ™
Error s 72 4.71 8.26 0.0034 0.0011 0.0073
C.V (%) (1) Ol i g b - 3.34 4.68 5.33 9.31 5.83
Table 3. Continued wlolY Jous
= oSl Jostls
] Suigig 8 RIS uel Gayacol
S.0.V Olydi @0 gf Carotenoid Proline (CAT) Catalase Peroxidase (GPX)
Irrigation levels (A) &)Wl zsbw 2 0.3049 ** 2.87™ 0.0046 ** 0.1195
Ecotyps (B) st 11 0.1941 * 0.7266 ** 0.0019 ** 0.0832 ™
A*B i ST x oyl gl 22 0.0016 ™ 0.0139 0.0002 0.0175
Error s 72 0.0090 0.0092 0.0001 0.0107
C.V (%) (1) Ol i g b - 17.06 10.81 18.36 23.05

LN S KPS TP WA PR WS B PVE i I S NPT ROV JUIP VI S

L

* ** and ™: represent significant at of 5% and 1% probability level and not significant, respectively.
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Table 4. Mean comparison of simple effects of irrigation levels and ecotype on physiological traits.

Cagh ) Glgixe
(st SR S aJudg,ls b fdg,ls
Relative water Electrolyte Chlorophyll Chlorophyll IS Jedg s
Treatment &, lod content leakage a b Total Chlorophyll
% mg.g'Fw
Irrigation 6)L.e-!T
Severe BV 53.18 ¢ 69.49 @ 0.99 ¢ 0.23 ¢ 1.22°¢
Mild T 64.32° 62.16° 1.11° 0.37° 1.49°
Normal Jb s 77.21% 52.74 ¢ 1.21° 0.48*° 1.69°
Ecotype i oS |
Urmia dung)| 71.52 % 59.85 ¢ 1.52¢ 0.42°¢ 1.94*
Sanandaj T 59.30 f 71.53° 0.82F 0.30 d 1.12f
Tabriz P 60.17 74.41° 1.09¢ 032 1.41¢
Dasht-e-Moghan  (jlko o 56.05 ¢ 68.72 ¢ 0.558 0.29 ¢ 0.84 ¢
Rasht Sl 60.62 f 66.96 ° 1.29°¢ 032 1.61°
Khomein R 63.01 ¢ 61.344 0.94 ¢ 0.334 1.27°¢
Daran olsle 63.46 ¢ 5791°¢ 1.05¢ 0.33¢ 1.38¢
Qom o3 67.39°¢ 5439 f 1.28°¢ 0.334 1.61°
Shahroud o9 L% 61.07 ¢ 66.95 ¢ 0.84fF 0.31 % 1.16f
Kerman ol 70.51° 53.73f 1.06 ¢ 0.40°¢ 1.46 ¢
Tabas ob 73.42° 50918 1.31°¢ 0.53¢° 1.84°
Saravan ollmw 72293 50.84 ¢ 1.45° 0.47° 1922
Table 4. Continued ol ¥ Jgus
UGt STy J5SL
Sigidg s RIS Catalase Gayacol Peroxidase

Treatment w)lsd  Carotenoid  Proline (CAT) (GPX)

mg.g'Fw -==mmm---Mc.min"! mg™! pro--------
Irrigation &bl
Severe il 0.46° 1.19° 0.0778 # 0.5036 2
Mild T 0.57° 0.83° 0.0669 ° 0.4556 *
Normal Jbo s 0.64° 0.63 ¢ 0.0551°¢ 0.3889 ®
Ecotype i oS |
Urmia 4uogyl 0.57 b 1.27% 0.0814 0.5800 ®
Sanandaj T 0.47 0.58°¢ 0.0556 4 0.4144 cde
Tabriz P 0.34¢ 0.55¢f 0.0696 b* 0.4278 cde
Dasht-e-Moghan Ol s 0.49 <4 0.48f 0.0567 % 0.3878
Rasht Sl 0.444% 0.84 ¢ 0.0494 < 0.2744 f
Khomein e 0.36° 0.74 4 0.0396 f 0.3322¢f
Daran olsle 0.62° 0.97° 0.0792 0.5478
Qom s 0.64" 1.04° 0.0854 # 0.48003bcd
Shahroud o9l 0.52 < 0.67¢ 0.0591 cde 0.3900 ¢
Kerman ol 0.78 2 0.98° 0.0643 ©d 0.4467 b
Tabas ob 0.79 1.23¢ 0.0820 0.5611°*
Saravan Olal 0.66" 1.19° 0.0769 @ 0.5300 3¢

Wl pe Dglas e j0 O Jleisl e j0 S e By > slile s Sikes g 2 4o
In each column, averages with the same letters are not significantly different at 5% level of probability.
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.(Beltrano and Ronco. 2008) s, .5 -
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lalid 50 el a5 WS o oy tal33l (ypalignSTgid
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kol 5l 4 a5 L (Sadat Rasti Sani et al., 2014)
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Table 5. The effect of interaction of irrigation levels in the ecotype on some physiological traits.

Ty o Cashy slgme (g i b s ls U syt
sl Relative water Electrolyte Chlorophyll Total
Irrigation Ecotype i o content leakage b Chlorophyll

% mg.g ' fw

Urmia denog )| 57.97 rop 67.30°F 0.23 1.60 °fe
Sanandaj T 45.77 79.77 ® 0.19 i 0.93 ™
Tabriz 2 4211 84432 0.17 1.11 mep
Dasht-e-Moghan RIETRS 42.83 77.49 b¢ 0.20 0.69"

Rasht Sl 47.83" 75.55 b 0.20 1.35
R Khomein R 55.24 r4 70.57 < 0.21 % 1.07 °rd
Severe  Daran oble 52.424 68.09 © 0.22 % .16 ™
Qom pe] 57.06 °P 62.05 ¢ 0.21 1.364
Shahroud 39 0L 48.21°" 75.16 b 0.20 0.95 a
Kerman oleys 60.28 tmn 60.95 & 0.27 hi 1.23 mn

Tabas ob 65.93 i 56.81 ik 0.38 ¢f 1.57 feh

Saravan U™ 62.48 kim 56.81 ik 0.32 1.63 °fe

Urmia dnog )| 71.99 ehi 61.32¢ 0.46 bed 1.97 b
Sanandaj TS 59.20 ™ 74.53 <« 0.28 i 1.10 "ep

Tabriz P 60.89 kim 75.40 b 0.31¢ 1.38 ik
Dasht-e-Moghan Ol clo 55.17 ™ 70.50 ¢ 0.29 " 0.84°

Rasht <y 59.18 mn 68.78 © 0.33 feh 1.60 °fe
ciwis  Khomein R 60.20 'mn 60.20 & 0.35f 1.30 kim
Mild  Daran olyle 63.07 i 54.40 i 0.32 ¢h 1.38 ik
Qom s 66.117 53.78 1 0.31¢ 1.61 cfe
Shahroud 29 ,0L% 58.78 e 69.18 ¢ 0.32¢ 1.17 mno

Kerman R34 71.10 M 53.43 K 0.43 cde 1.51 i

Tabas b 73.90 feh 51.81 kim 0.59 2.00°

Saravan olglyw 72.26 #hi 52.59 1 0.50° 1.99°

Urmia dog)| 84.612 50.94 tmn 0.56? 2252
Sanandaj T 72.93 feh 60.30 & 0.42 4 1.33¢

Tabriz P 77.50 cde 63.40 fe 0.48 b¢ 1.73 4
Dasht-e-Moghan Ol clo 70.161 58.16 i 0.38 ¢f 0.99 par

Rasht Sl 74.84 °f 56.55 ik 0.43 cde 1.87 %

Jboy Khomein (e 73.59 feh 53.25 0.43 cde 1.44 hi
Normal Daran olyle 74.90 °fe 51.23 kim 0.45 bed 1.61 °f
Qom oS 79.00 bed 47.34 mn 0.47 bed 1.85¢
Shahroud 39,0l 76.21 df 56.51 ik 0.43 cde 1.364

Kerman R34 80.18 b 46.81 ™ 0.49 be 1.65¢f

Tabas b 80.45 b 45.26° 0.61° 1.95b¢

Saravan Olgl 82.13 % 43.13° 0.59% 2.14

Al pe gl w10 8 Lot e 1o S i By gl sla Sl g o 40
In each column, averages with the same letters are not significantly different at 5% level of probability.
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