Iranian Journal of Irrigation and Drainage
No.4, Vol. 16, Oct.-Nov. 2022, p. 852-862

1E

Oln! (SR 9 (5 5lnl 4 i
ADY-ASY .o AF+) LT — o0 I8 Al Foylod

w&'“}j?,_g;“'x’ Jle
Sl Lai 5015 obS il 5 (05 9) 32 500 95 g0 s Sl kS (g
Syl cilises slacy pae cow (Mentha piperita L.)

F b el e ele 5 0Lt desee T g Ll e | Jlex Lo

VBN sl

VBTN 3l b

2SS

il sl igy Bl oy pslaiods Al o (15 )BT COLs ol (g)luleS e Jlasl ol Gpmo o3l 581 clo g 5l (S

3L Sl 3l B 3 gt g olitily i bS5 gy ilh U gl obS (Sasglyeied 9 o) olss 2 o)leleS
<)Ll (Deficit 1rrigationsges) 1wy 8+ lie 4 (o,LuleS (Full Irrigation) Jols o ol jles Joli (o )lleS (slaylows 193,51yl
s g (Alternate Partial Rootzone Drying) wsbie ads, iso s,k 5 (Fixed Partial Rootzone Drying) cob ads, iso
2 )laleS 5 (F) Jools (o)lel slojlos 15 i o (340 VF+) (2008 g (308 WY) iy S 2lass o 3 a8 oo Lt 35
De e 4 SoleleS o 13 (46 1 @peyio 3 Jso oo YY) Jliko (s (glajgy Colam Co 5 b osnliio a0y (Dlsgye) 0+ (e
g Sl s ((Shpjiw (a3l > b edalie Lol (o)l e 5 55 (45 )0 @peyte 2 Jge (e TVY) Sl o205 5 (Dlsoys) 2o
iy oyl e 3 id 13 )5 ee YD+ 5 3o y> VIOA oy BO/Y o yd NIYY OYIY i 4y Jlade oy il g wilwl RWC
VYY) oo 5 (Ao VVF) Luslil by (a3 YOIVY) g Sl s ($/8) (S jo (sl sl e o y2aS 5 (FPRD) el aty
lasloss o 53 g ol s & (F1) JolS™ (ylol slows 53 bl 5,Slae o iy (iomans ol s 0 (FI) JalS” o)l Jlos 3 (12 55 5 o
g APRD JLas ol o550 dlge )3 3,Skoe (inl Jsi 5 155 )3 35250 ol ol & Calis b o JS bty 085 onlite (5 3 ino 3051

D)5 oo duogs S byl s 3 olS oyl &l

SHlleS bl 5,Shoe SPAD ol gy ity (oise )kl 16l5™ (g0l

ol IS Sl (9,3 lalS ofagas) (LS 53 0350 Slge (yrizren
ey Kal,y 3ssl 4y s o plie )3 Codgize 3939b oyl plo
o 5e Ao )3 3500 nizeed g Ol Bras (5y90 00 LRIB o
slagiagh 3 (WAL ()lSen 5 (Jloz) )3 3925 (29)b plals
Suiddos g Sutd sl ) il GlalS g9y 2 &5 (ke
S5t 2 SleleS Jlash 1l (e (sl gy Jlas] ordplox
o1lplsl slaingh & Joadiay L3 )3 Cunl S50 008,55 3)l50
i glin )l oLS g9 2 o ST g (o)lleS s
3 oL 9y pm B 2 & oS gl Cawl oty
sinlS el T s Jlesl & ol s i plogl lals glis
9 b Jgl cuslayy > ol SUis o3lo do ) 5 g 5 (g £ l85)
0L slasjyy colia Gl an yodie Lajles ol Jlos!
» (Chrysargyris et al., 2021) s sl 5 Slas 5 (S o
oy > Lo 08) 93 59y » IS Ll > oS dingy

Aodlo
S S 05 s sy bl cooslys I S lsisds
o=l ile Siddas o Sis gblio o a5 039 (2LS Wludg g

993 g .\_JB) g9y 2 g.:l .)9‘.45 9) L)”I )] Cauw) 4>‘9n w)5.\>ul.s

ol&uisly «(g5yplisS” oasiiils o wdide g pole 09,5 (5S> (gommiild —)

Ol epdio Agdio (93,8

J.Q(»A L_;wg.))ﬁ oKl ‘LS})?L‘:‘S PRCHAN “7"" (SWARo 9 '931& °9)§ Ll -Y

Ol oo yS .y ol&uisly ¢4 555l 080l ol (swdige 09,5 =Y

olKissls “5})5@5 oaSisly ‘gg] Ao g r&}l.c o”f (‘_5)553 dy;..i}b -

Ol epdio Agpdio (93,8

(Email: Ansary@um.ac.ir 1 e Ay — )
DOR: 20.1001.1.20087942.1401.16.4.13.6


mailto:Ansary@um.ac.ir
https://dorl.net/dor/20.1001.1.20087942.1401.16.4.13.6

ADY o Al L (09,10 ol pilaol 9 (S0 5939 5998 y90 lio Ol puad (o

oS (gady 0y90 o (S Jlasl oS oy lis pls Jald gl
9 S g St g S g 5 g pRalS 4 e
bl ulyd cul )3 s Jy 033 S Ol e lgime
Seop puilly 435 g9) 2 ol G &Sl S5 4 oY
i ol (WAS (), LSab g ar)) A5 13 sine (il
Ol 3o (Jald L (59, 2 (VW) SlB gLl 3 5 0)SLs (S 5
955 0i eb)) Slive (ialS ay oxie )lleS Jlas! &S 0l
so g oy ol g S Ol s el g g Sits
i Jlasl 48 Kol i (VW45 )lSed 5 (8 15 Lyl
e (Mild glai (9,05 olS g9y 2 203 B0 9 YD i 4
G SS9 5 039 5 £W)) ol g (sl (Jidg S Srals 4
o) Cado ) Gl Caw (ol i oy YO 55 el
el (it 51 o ol g9y 2 ol G5 SRl g 05 il
Bgyre g gly bl obj Bpae > 4 (A gl ()15 olS
5 =)l @lico jd sasade b lesea ol 5l odlitul 5 pluo
2 d9diee S8 51 b 29yl olS lgieds s pulpw ) 2lie
oS (el an oadipylae 3)lgo 4 dagi b o gl
1 5 ol plol GRS Lyl 3 4 imgds cpl 3 0 S yole
Olyed adyy o5y g oddedal (eS8 1 g SIS cas 4l
RS\ E-a | By ao (5590, inli8l 0 Supde sla b,
e slagbey 51 (cwpp piagiy ol plosl I S Ban
0Plo (e 5 ol atyy (S b ) () LaleS
(M lisd (9> olS (il 5Sdas g 80> 5 (Sufolg 80890

..)9_1

W yg; 9 dlge

by 2l s)lleS il (glabyy Sl gy pslatess
2 WAV Lo > (pdaghy il U (0915 oS (Suglsd
Foglo Vedlal b (alaplals )3 )15 aw b g SIS cuts carly
09,8 oty (Slaios SIS )3 (eli)]) yte 5lo VO g (Lad)
0 Jlods (Sye 4dds V8 5 4> 0 ¥ oldlie CusBge b dpuie
29 Ly gl ela)l jo WA 5 (55 Jobo 4dB3 YA 5 42y
Ol 93 comppdyse SyeSs 3,3 Lal oslas kS o b B
o )laleS FI' ol 5ll) ool oo ¥ Jals g3,
)Ll g FPRDT e aty oiso (5ylel DI 203 0+ e
Jome s gl g lod bwgia 392 (APRDT oglite ady iy
ol 015831l (V) Jgdo 53 aalllasd)ge

1- Full Irrigation

2- Deficit Irrigation

3- Fixed Partial Rootzone Drying
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Abstract

The current limitations in water resources necessitate the adoption of strategies to increase water use
efficiency (WUE) and improve the active ingredients of medicinal plants, which requires increasing WUE to
produce more crops per unit of consumed water. A method to increase WUE is to apply deficit irrigation (DI)
management based on the identification of stress consequences. The effect of different DI methods on the growth
and physiological properties of peppermint was investigated in a completely randomized experimental design
based on potted planting with three replications in the research greenhouse of Ferdowsi University in 2017-2018.
DI treatments were Full Irrigation (FI), DI 50%, Fixed Partial Rootzone Drying (FPRD), and Alternate Partial
Rootzone Drying (APRD). The results indicated that the highest (173) and the lowest (140) numbers of leaves
belonged to FI and (DI 50%) treatments, respectively. DI 50% and FI treatments presented the highest (39.3
mmol/m?/s) and the lowest (31.3 mmol/m%s) values of stomatal conductance. The highest values of greenness
index (G, 53.7), electrolyte leakage (48.27%), relative water content (RWC, 55.3%), essential oil (1.58%), and
proline content (2.50 mg/l) were obtained in the FPRD treatment. The lowest corresponding values of Gl (41.5),
electrolyte leakage (35.72%), essential oil (1.14%), and proline content (1.23 mg/l) were recorded in the FlI
treatment. Essential oil yield was uppermost in the FI treatment and no significant difference was detected in the
other treatments. Altogether, given the water crisis in Iran and the reduced yield of the active ingredients of the
plant, the APRD treatment is recommended for the irrigation of this plant in greenhouse conditions.
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