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ABSTRACT

The Cultivation of medicinal plants such as Lamiaceae family has been increasing throughout the world,
considerably. Peppermint known as an important species in this family which it’s important is due to menthol in
the essential oil. In current study the physiological and biochemical responses of peppermint investigated under
different levels of irrigation including 100 (as control), 75, 50 and 25 % field capacity (FC) in CRD design with
three replications in research greenhouse of Agronomy Department of University of Tehran in 2013 year. The
results indicated that, irrigation levels had a high significant effect on hydrogen peroxide (H,0,), malondialdehyde
(MDA), catalase (CAT), ascorbate peroxidase (APX), guaiacol peroxidase (GPX) and superoxide dismutase
(SOD) (P<0.01). While, the effect of irrigation levels was not considerable on soluble sugar content. The highest
content of soluble sugar and soluble protein observed at 50 and 75 % FC, respectively. The highest H,O, and
MDA (59.63 and 16.25 pmol/g) recorded at 25% FC with significant difference in respect to the other treatments.
The highest activity of antioxidant enzymes CAT, APX and GPX detected at 50 % FC, then reduced with
increasing of drought stress up to 25 % FC. The activity of SOD increased with increasing of the drought stress
and peaked at 25 % FC. These results suggest that peppermint is a drought sensitive plant which is unable to
increase its enzymatic antioxidant capacity in intense drought stress conditions.
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4 Comd 5o goe AN W36 AT (g sbay oS
3wl ol je cldld Gl eS g 0g dalls
aloz 3l lajlascsTy (VY JSE) w00 5 onnlice s
gl 5 Joko eedbgiaw ;o a5 GPX o3l
L e slaanT s oy aald o Wgd oo 8l
Tayefi-Nasrabadi ) o5 ls 285 oLS dswgs g o, b
9 GPX APX (slags 31 collad 33l (et al. 2012

STy JoSUE o T
Jsfl)lf rg.:;:] u.JLxS ‘od..oi wod..! C.:L..: L}"’L’“"J"
oy G oSt 5 S il L STy
!l ol Cdbd Gl cnytie oS (g ysbay @S
sanlive FC 0oy 0+ gzl o byl les asilon

o 2alS 56 il ol cdld ol FC as)e



£4 VAR liasli oY 8l B+ 5,08 eyl o5l,3 ol pole

JoSLE iyl ol bl emen (2011
).‘GM 4.»5.' °L.‘5 j).' 9 4.......») le.ﬁbr:‘u\.v‘ 5o )la.......SIJ.‘
Voo g VO D (YO slo clale L) 5,08 i S
.(Oueslati et al., 2010) ol ocanlice (Yeo o
Syme orizpe 5 5heSTy J5SUE el colad
39raS Ll Co adsiig) I g Jedg IS by oSl
4 Cod 5 o g jobay Jald glai olS o Mn*?

(Candan & Tarhan, 2011) 54 5yl aalis

Lo 351 ol 45" sl ol saim it (i s PPO
Al ST Jled gladisS im0 guldS s
-l olS o jlaeeSTyy J5SLE il e e
aald & Gl e OgeeS Lyli cow lald
il Sdld Ol pizmen )8 Tl Gl
Oili8l (e cdale 101580 b sbganns aunSTy) g
JSLE w3l cdld a5 og Jbjo opl 5 cdl
Candan & Tarhan, ) ss Js3 &g, sl)lo jlasTy

0.02 -
- 0.018 A
E 0.016
=
3 0.014 -
2T =
S %3 0.012 A
z=£ |
; % *Qr 0.01
& E 20 0.008 - c
Uz =
= 0.006 |
2 0.004 A
= 0.002 A
0
Control

75 % FC 50 % FC 25 % FC

Irrigation

Salel o ez co Jalbelin oSy o STy JsSLE @l colled po iy -V IS
Figure 7. Change in the GPX activity of peppermint leaves under four irrigation treatments

plal g0 5o M}ST ool aadled molidl 4 e (L2l
d‘@w@a.usmj.ladeyaL\fw)jgjf
& Niknam, ) sg S 5l yuios ado, slal jo 03]
eyl cdlas gliél (Hassanpour 2014
ol o Sis il Cov jlgemss S|y g
(Turkan et al., 2005) cuwl ool clive 55 pass
Gy olS ciugy Al> e 0 Bl opl cld man
30 Ao, AP U (Sis sal s byll o jlaes
(Hassanpour et al., 2012) sls Lz iol58l Sy
Wy obS 10 Bgenns deuST g w3l Cdlad (50
03y yiaS ol 4y Cons 2By bl il cou Hlase
w5l cJlé (Candan & Tarhan, 2011) col
WlyeSwl eime Guizes SLgemsd dmSTpgm
2 M 058 Ll o adsiig IS 5 Jud IS

3U g O Sl 33 g
S ghe 0 ol Sl el e Sk
STy g 3 Cadlad () Jgoz) ols las as e
03,5 las ialpl (il ioli8l blgewss
Y8 15 pul ol Sl lin (i o 55k
Gl b masl ol el e oad g Sl
A USE) 0,55 oy el s ol

b oyl Olyear SUgenss 9eeSTige w3l
Jé slaaisS  lie jo SlowST T ginns clis
a0 Jol, bow el g oo Jld s
Jjﬂ}.o L o..\..ilol.?g{‘ H202 dalsl B ‘b}«i}‘s‘o H202
by Jos nl 45 205 o0 s 5S35
(Gratao et al. 2005) 545 0 plxsl YL o5l



ol lrerdon Slds 69) p (SaS 5 5L e 5 (oo, v

Cils i b g Js5 s, byl ple colled a5
.(Candan & Tarhan, 2012)

2 3Bsed waSThan mpl colled al
oo gle cble b) 608 5 Cod e digy olS
5 JobeSy Hea> 9 (Yao (o VO 9 0 YO
(Merati etal., 2014) ool oo o,158

0.01 A
0.009 A
0.008 A
0.007 A
0.006 A

prolein)

0.005 ~

SOD aclivity
(umol of guaiacol oxidized min'!

0.004 A

8
mg

Wbl 4 Cod gyl gae jsbar Jaldglia olS
ol (Candan & Tarhan, 2011) s 5yl
gl obS o SUgenss wenSTsn il codled
dall 4 el e 0geS lallh cou Jald
w3l onl codled le Gaismen ol oo sasline
S o el 00,5 o ol 8l ¢ o cdale gol8l L

Control

¢ c
0.003 A
0.002 A
0.001 A
0

75 % FC 50 % FC 25 % FC

Irrigation

Glel o ez cov Jalbelins sloS )y )0 jlgansd araST g ol cudlad o ois A IS
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Table 2. Correlation coefficient of biochemical parameters in peppermint

Traits Total Soluble H,0, MDA Protein CAT APX GPX SOD
Sugar
Total Soluble 1
Sugar
0.149 1
HzOz
. 1
MDA 0.467 0.927
1
Protein 0.192 -0.861 -0.758
CAT 0.092 0.483 0.329 0.460
- 1
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