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Table 1. Analysis of well water and refined sewage water.

S elaa S ssse o 5ees) Sk ssse o 5ees) »
ol es Electrica s PRI =
g X ) ) Sodium
Water type conductivity Chemical oxygen Biochemical oxygen (mg L)
(uscm) demand (mg L) demand (mg L)
sla o
v 320 0 0 35

Well water
sA adal uL;.ue

) T 2221 69.40 33.20 143.70

Refined sewage water

o 90 sLAS

OSike wile pliasdicuny 5 (S35l (eulidoin, Gl S5y (2l o050 olS au S dla e 5o
ald Job «Saa sole oo (ol sa and KBS (0 dn) S 000 (2led Send 5 (05 oS S5 00
oMo as K lely oS s mhacs oS S g5 (adlin (gl S (YL o Bl a8 ol pla ) i, Jsbe
3 (BC) 8 BI85l S (hgy w0 il oS5 o8l 5 ulul o Slae pliis (S 58
o 58 el Gl eoSeslul (gl ad 558651l (GC-MS) oo pi b & feale (558 31 S g3le 5 S
Al 4 S G 5 s S lsie 4ol a5 O S plgie 4 Glak
iy Gl S5 g g guSe il

o2 sl ad goSeolil o K- /o) SB0 b 638 L a S a5 ol S 5 ol e alail s, 5005
o i sad 53 00 soaSe ol B uy aid (35158 a S aaly Gulal o :Sle 5 dasalas LSS 4w Glasi 05 S
Ol o) Gy g ad sols H18 celin VY Ste 0 Gugealin 4o 50 00 (sloo b (5T o il 328 oS 0

S sobe wis o ol (6 ,Ss 5l ‘A; o/ QBJQL;J_}[,SLMJSLAQT&};AQ;JJ@GJ& Ol 5 Sue
(F) wo S dalas 53 Jsod 5l soliial b GlalS

SaA sobe s jo= — XY

yva


https://dor.isc.ac/dor/20.1001.1.16807154.1396.18.4.3.2
https://journal-irshs.ir/article-1-143-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1396.18.4.3.2 ]

obKas 5 Gliao

Srosbiles aaly gubesl 5 5 oSO (g 5te lae S I ) suliiaal b GLALS i) 5 ki, 5 4als Jobo
aaly bl Sl 5 dwlae (LIS 58 50 GME @) LIS ww golas 058 5o (sl ad B8
big Sy phe pedala win oSl Jluass Gul € 5 saliin) bl phd as (5,180 jie Bl
aa X oaas (DeltaT Devices, UK) w8 5 elavs 8300
S5 93 538 gla S5 s use

Olalell Cpl 5ok dlas A0S B Ha @l Gl Sl adY Sas ol b asS sl a0Y ool ©ue
KonicaMinolta 502, ) is giesdsd 5,5 slius 5l suliiod b lajlas Jlael 51 ans oS50 Jud g, (adls
i eiloal 5 el pd S s Sl 3 Jesla sae 5 0 (5 ,Sa3lul (Japan
ety SLA S5 g ¢ S il

S asS N0 sliie Gl 1 (V) i (oS eI T sailS sas — gl 58 Boae Bl suliieal b JS 538 (sl siae
G0 ool ¥ oue 4 Gupes b Gany oiehe ¥ B, ail 5 70 J 61 il e V0 Hu Al @b Ha g

_)J‘)JJ\”” &:A-“-J-A-Hl_qufsd\’ C)M‘E&L&@J.alwngumédldoﬁ @JJJJJJ\” CA.C_)“l:s‘)Se.:b

k0008 T G 7V Calgd Sl s e VO« 5 i g sobae B Sials Sae i b 5 sl STl
O b 805580 ael 4 s Sl S SR 5 Kue VO G i suls 18 GBI (sles 5o 4l sy Sae 4
oieus 3l suliiad b 3o sl VO £ye Jsb 5o oia Llie wiad il €6 (S5 Lo 4ids 4. oyl
SUE sl Il gate ) Jad cbile dlas gl ad g,8e5ll (Epoch, USA) [u, cubs Sae
S solii)
192 aladl (5 a8 puilal

Ok alal (OT b bl (B, 40) 5adlS ) suliinad b (2L 8350 oLS plsa alusl 51 (558 uil
e ST ol aaa il Jloie &0 5 aid suls 558 oI o elsa Al snd SaA ugs 5 S Yo ki
059 o2 oobal (5 are® b sl sy Gaslisl (35 5wk las o Guilis) cielin ¥ s 5 Gy o 50 5530

S e 030 5581 Al 50) st (5 0T ol sa alsl Guild el cruses Gl o Slae (ol sa alil S22 sule
3815 (sl st ok igad 3ot (551368 VA OC o 5 wb (g5 pan B 5o 8508 Lk o 5 (SdA mase
(V) a o0l (GCIMS) o ya iewciils
£ 050 0L uileal ouias JaSili (slacus i lealih

SIS les S ol 5 (hagss (ol bo 2L 830 puilil swias U883 slacS 5 oLl ke 4
s o3 Y Job w HP-5 g 0 gae K 50] 5 5aS @al A7890 Jus Agilent Technologies) &
Ot Sl s tel b suliil (s 5eoSse /Y0 GT Lo (Sl B LY culas oS s Jlie +/YY s
oussalas 4o 0 YV 4 B cdly Qlul3al dids 5o da 0 ¥ ocie s b mopdS s d Guseides daa £ )
Sae 4 5 b S aladl BBy o usdis 4,0 Ve oo b o sabis a0 VF - B Les Glal 381 Guges da
Olsie 4 035505 8 5o el da 50 YA+ 35,58 dlidas (glos ok Gl 4S5 olgd slos 5o 4AiBs A/D
oSty L uibanl 33555 5 Guy b il aBi8s 5o Sl e S 5aloe 0T 905 HLas 5 suliinl Jsls 58
(ol (psip © olies oga O Sola il (el (UL 5 38 Bl Kol S
Eheociib 4 sud Jealie IS sile g S sliunts 5 suid 335 Glie g S50 b Hlas 5 sasl sty slaguilal

slS5ius 1 Gha 53y a9 el cssts dl s e slaal Sley S 5 oo slaciib 5 3255 (GC-MS) o sa
Ol i <€ a suliinl C5975 Jas Agilent Technologies o a miwciids 4 Juais il S 55l s S 5K

Folin ciocalteu -Y Leaf area meter -)

YA-


https://dor.isc.ac/dor/20.1001.1.16807154.1396.18.4.3.2
https://journal-irshs.ir/article-1-143-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1396.18.4.3.2 ]

il o0 ol oS Guiles] (sloc iS5 5 oliardicn 5 (SOl nd s 0 slasnis

oteling s 5esSe /YO T 5 (Sha 5B @Y culas 5 Sie e YV 5ld 5 5ie ¥ Jsb w HP-SMS
o0 YAS as 50 Gt G, diiae sl o GC alis 5o st ool € wad G5t S)lha
YA+ (oo saliial uy e LS50 los g @y GuASI Ve Jolae (sl iiisn (65580 ol aaliS G sacalis
Saliieal b Gupen o g0 B85 50 S e o (g0 955 5Lad L asala cJola B8 pgb 5 ad a3 sucalis 4o 50
saliiesl 5 o llicl LALS 5 L dewlie 5 poon glaciib dalllas (il S gol5k paa i (g,la5k oo )
(V) @58 S8 A 5 oS olealih o5 50 Lo puiloal suian JSLE5 sla S 3 o sa g ledbsl 5
Lasala (s 9lslyg

Lal S5 51 S5 5 o i alasl slass 58 6l 4 LSS 4 b (Bobias JolS 5 sbas ok QB o Giule T ol
/Y 45 SAS (oLl Hloila st bau g sael ooty glasuls cudils sms L€ Ve K 58 50 5 GlaK Y
70 50 Jlaind gl o S0 (gl din GpedT 31 soliiad b LasSilie drnlin i8S 153 55815 550
VRO

Fel ™)

9y SLGSH9 2 solul slass S

059 obS US55 000 wibe (adugs sl S5 s eolnl o Hlas 4S uls plas Guliyly wias slaes
il gl 5B 70 Jlbial mh Ho Bl 5hi (S35 suo o 4) Jlaial gl 5o ol gLl 4,
.C;.u.u‘

Sty Oloy slas 5 (a8 PY/+F) 5 005 roieS 5 oly O Hlass Lo (fUS VYY) IS 5 050 Oasiidan
S 5 sel sty (a8 VYY) Gl + ola OT Hlas 9 (2lsa cand 5 G35 et (Y Jsaa) sl
slaslas cualn sly T b slu pre ol 4K wal consds (e;m‘/w)g__,u%,l.«gﬁ e Sandd 3 05

Slasi 5o sy 5 G0y Oalde Soshh Bad Wuy 5 G089 Bl @l alaal sel Gilids o
o ol re Sl sl et (A SV /4 F) lag Hlas Lo lny 5 005 oS 5 (aS VYY) sly O
pl) B 5 O sides Sgosba bl spa g oL 5o ol ea sl KBA 555 Slhe 5o ukel slaslas
oy Sl 53 (aS VVAY) (alsa alisl S8 (55 iS5 ol + oly OT Hlas 5 (a5 V4/YY) (ol sa
wads saaline SEA subs wm o o Gl + 8y H_,TJ‘:L% ol slajles 31 g ol sre ©pls ae] crses
olass Su(YYZ/AY) Sl sule wemyo 0o 3eS 5 Olew + sly O Hlasi Ho (YW/FF) Sid sule as o 0 yiddon
» ool slasles 51 o ol e ©sli w sl o saalie ¥ Jgan Ho 4S hileas ael st Ol
s (S 5 Ol + ol OF Hlad 5o (e Sie (Bl Y/0V) Sos el it s wsay S5 el
Slag slas 5o S s b sulaine ol € ael crnsts sly O Llasi o (e e Bl V/¥0) S
Al Yol Ll 5 Ol + sla T 5 sla O slaslad o slsine o5l bl (e sioBle) /¥4)
Ol L solane oolas «S wel ot sly OF Hlasi Lu (Sie Blo YA/AA) dAld Jobs ooyt .add saalie
gy Job el oty Ol Hlad s (SleBila YA/VA) Ald Job (oS aalis (YANVY) Clay + ola
ST olas Lo (SRe Bl YF/VA) i)y b cesidin o8 S 558 olel slaslas 586 ) gulssee Hsba
ool alagl tels ol laslas el Gty Ol Slas 5o (GleBilu VF/T) €y Jsb oS 5 oly
g, (Sle Bl ¥V/VA) (o 53aS 5 (S Tl VF/VF) (st aS(s sl ciad ol plas ) I8 51 (5l gine
OLLS Gl k3 Lo solagine Sl el crusts Ol g aly ST L sud okl GlALS Lo G e oLS

YAN


https://dor.isc.ac/dor/20.1001.1.16807154.1396.18.4.3.2
https://journal-irshs.ir/article-1-143-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1396.18.4.3.2 ]

obKas 5 Gliao

)0 ol pulidiody s slasialil o ol Ol g 31-Y Jsua
Table 2. Effect of irrigation water type on morphological parameters of summer savory plant.
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Table 3. Effect of irrigation water type on physiological and biochemical parameters of summer
savory plant.
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Table 4. Essentia oil components of summer savory plant irrigated with different water
Sources.
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p-Cymene 1024 2.68 1025 2.77 1025 2.25
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Table 5. Correlation coefficient among measured traits.
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**: gignificant at 1% level of probability

*: significant at 5% level of probability.
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Changesin Morpho-Physiological, Biochemical and Essential Oil
Components of Summer Savory (Saturga hortensisL.) Irrigated with
Refined Sewage Water

H. Sahraian, E. Asrari * and M .J. Saharkhiz!

Replacing irrigation water sources with refined sewage water is increasing due to water
scarcity challenge for producing horticultural crops. In this research, changes in
morphological, biochemical and essential oil components of summer savory (Saturga
hortensis L.) plants irrigated with well water, refined sewage water and combination of well
water and refined sewage water with the ratio of 1:1 investigated in a completely randomized
design with 3 replications in 2018. The results showed that irrigation had a significant effect
on measured parameters. The highest and the lowest total fresh weight, root fresh weigh,
shoot and root length and also plant height were obtained in plants irrigated with well water
and refined sewage water, respectively. The most fresh and dry weights and biomass of aerial
parts were obtained in well water + refined sewage water. The highest stem diameter was
obtained in refined sewage water. The most and the least leaf area and essential oil yield
(2.84%) were obtained with well water + refined sewage and well water treatments,
respectively. The most leaf chlorophyll index (44.75) and total phenol (1.96 mg GAE 100 g )
were obtained in refined sewage water. Analyses of essentia oil components resulted in
detection of 47 components. Carvacrol (53.27%) was the dominant components that obtained
in refined sewage water treatment. Overall, the use of combination of well water and refined
sewage water is recommended for savory production due to improvement in growth
characteristics, increasing the amount of essential oil and also reducing water consumption.
Keywords: Chlorophyll index, Essential oil, Flowering date, Plant height, Total phenol.
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