[ Downloaded from flowerjournal.ir on 2026-06-10 ]

[ DOR: 20.1001.1.26765993.1399.5.2.6.9 ]

[ DOI: 10.52547/flowerjournal .5.2.123 ]

WASIYY :(Y) 0 (0F44) 25 olalS 5 S

= olaleF g JF

3 SBlarez 53 S ST s 5T 5 oo n Gt 2 soll-S il gl
(Narcissus tazetta L. var. Shahla) Ygs .8 5
“f‘-;vjlaﬁ e ‘\‘.\ &‘) QK}A

et et oKl (53,58 e aSLiils ( JLEL psle ion )

(G55 o) Oy g a5 (55,5158 pshe oKl ( JLEL pike o5 S Y

| hsalehi@shirazu.ac.ir

VE /TN iy -@)u AAERYA v gEtGo PR -@)\;

oS>

S5 ezl 2l o pons los 1S e 53 oS sl e bl 3 Lol s ol e OLS S S WSS
o3 GLaSS 5 3l Coaal 3 )lse cal plad gl e GBI i B b e A SIS LS Dok 5 s S
(SpS 4 Jamie (Olgd Glatnar (S Gy s o 5 O Salzg il el e S cblis il LS o
£33t oS e 1T 3 stalie ¥ 5 LSS L Sl sl b sl WS b b B s il
b s Sl S5 5 b ool asse B BN e 5TV 00 YO S5 sy s booles A3 plel TS e
g oorme 5348 313 DL Mg SIS (s ol o Ll oo Slaamss s ey ol s (lajlas 55 OlaLS
o daste S5 5 BaE ls Al e sl OB Gl S s A5 3 e (S35 4 Jesmte oS WSS
.M;@Qwuwﬁ;pwl)QM_;JSJ..»A\S.LJ:eJu“:Q%Wﬁem:ﬁéuq}k}ﬁ;\wd%
3 3ad o3liial sdias IS @l absS s 4 e gLz o Sit by 5 Ll s s o Soxar 3l Ol oo Cpizmen
S S 5 s oS S| ST sl 5T g AdS slael
4o dls

S Narcissus tazetta L. &8 Q3L 0 S Jf Olgsds 50 5 ew sldd (gl cnslin Hles 05 0LS 31 W5 5
Dl o 515 slasla S 5 lacess s 0S|y laasT &) 5o & Ol Cilisen 155 53 65 Gl S 5 Jams slasi 5 5
Oles s o 03y Gysn S IS @l b s il s 5055 g 4 Ol g (8 mie 5 Gadled
.(Nakhaei et al., 2009) Ll o Olins) 5 50l olS ol AAS
oy Sl Sl (S3sLES Jis 3 sdes Sl iy Sl 4 a5 L pasol Gler e JSe sy s @
OLLS 53 1530 sla i g s g 3l el ol a3 8 osl ol Lol 3 Jemmms 5 Shas 5 cnl 0l ol

(Bray et al., 2000) 4,5 o 51,3 555 5 ams conlials s Jole 2 53 LS Jpanassbay ol 2 e 22y

=g} oletel g '


http://dx.doi.org/10.52547/flowerjournal.5.2.123
https://dor.isc.ac/dor/20.1001.1.26765993.1399.5.2.6.9
https://flowerjournal.ir/article-1-200-en.html

[ Downloaded from flowerjournal.ir on 2026-06-10 ]

[ DOR: 20.1001.1.26765993.1399.5.2.6.9 ]

[ DOI: 10.52547/flowerjournal .5.2.123 ]

WASVYY H(Y) 0 ((174Q) o OlalS 5 IS

O p e St b SIE T e e Sl s 5 el ad S35 DS S5 n 500518 51 T aSenl szl
oS bl 53« S1E T a8 b S (Tarahomi ef al,, 2010) 3,138 o 26 0LLS 328 5 1d; o ol o
Cenl (Harb et al., 2010) 555 o Ldis olS ai 055 Jsb 53 oleasol bl 53 o i LB, lais L O
g g Gy ik Sitaas 5 S bl Ol oar 13 Glacmes JS 51 p S 55 4 5 55 0 asite bl 51 (Sit
St bl 3l sl 5 Oler bl A ,aS 55 Ol 525 .(Blum, 1985) Col (it okday Jlke ol Cisi 350
53 Sk Ol SSle el 63ls poliazstl s 5 4 |y Olgr (sla St SITV/Y 5555 0 o gmime Olgr Sitand
Sl (Mohammadi ef al., 2006) Lk o Ol 53> S5k 50k sy Olpon ol 45 ol 1) s YOU 550 558
olin oslizal 5 S 55 Sl b Ak SR T 05330505 5088 5 Ll sasol sl s b (S sla S5, 00
(Rosegrant & Cline, 2003) A3l go wge olS iy 53 o 5|
A5 Sl s g0 T sls oS Ay Jhad 5 S s 0y 5 65 & (Saew (25 QLS Lo 5 03 e O Ol e
.(Bahadoran & Salehi, 2015) ol 0l 035 (pasd p S kS Yo BV ee v te ) 5ba ol Sl osle p LS S
Slae i 355 31 (3L 5 laailis 3 SULs (15 51 (ol 03 5 13 3 0dome o e O e SCitaasd 5 L2 Gblae
o 3 Sl 55 Ll 5 1y 310 e el | olS s, i (i (Shillo et al., 2002) 35 sy 5 sd]
LS 5l ol > (AUS unl b O 5y (Bartels & Sunkar, 2005) LS o (¢S o Sbt a3 Of 4 olS
olls  Sis i (Slawinska & Obendorf, 2001) 5,18 o ae 3l ol |25 036 sla S (655,5k mals Lo alS
55 Wl g sad 5 Ay (S Al ) el 48,513 ) 2050 QLS S0 4 S S 25
sl 0 ey a3 OIS s 5l Sl
sdalie 5 L3S ) » (Polianthes tuberosa L.) s K #2031y (Sax a5 (Ye)o) Salehi 5 Bahadoran
Olpies Gos (Sas S s 03 23503 o35 53 8 53 (il 5 sy s Gla Sy » oslladl S (S 48 1s e
Sk s g.j 3gaS 4 pwles V\J.}l RS 5 i o 5 Ol e oSl Jf aS s esls Olis (Crocus sativus L.)
.(Sepaskhah & Yarami, 2009) L>
U pum o 3,Shee 5 L ad,e BB 3108 055 5 plil e shiws tes oy s tash L3
.(Moftah & Al-Humaid, 2006) < 3 5 5 of 35aS b 5 g5 LB
Sl Sy 3l eslil b (Sax 55 Jeos BNl S5 ekd oslper ek s sk ol ) S
Sy Si w Jeote 5 GLOBSIE oae 5 OT pland g
L ey g ol

Loy s ‘_;)ﬂ@z Ol ) adlaie V31 (Narcissus tazetta L. var. Shahla) Sigs .S 5 slad sad jiass ool o

ij)udb@uamtuuwjLﬁg\ﬁyfjJjb\;)\y;)\p\p;j@%wywemg

Google Earth -v Global Positioning System (GPS) -v Biomass -

yY¢

i) Gl 3 LT


http://dx.doi.org/10.52547/flowerjournal.5.2.123
https://dor.isc.ac/dor/20.1001.1.26765993.1399.5.2.6.9
https://flowerjournal.ir/article-1-200-en.html

[ Downloaded from flowerjournal.ir on 2026-06-10 ]

[ DOR: 20.1001.1.26765993.1399.5.2.6.9 ]

[ DOI: 10.52547/flowerjournal .5.2.123 ]

WASVYY H(Y) 0 ((174Q) o OlalS 5 IS

il 5 W2 e Ol ) 0l S (i) o (ShL) 05308 st Ol sl Sl ok 43 5l lad pai 0
Crar o 8 ol e 51 OLLaS 5 il (b el (i) i oy QBT adess (Ol ge (33355 5 03
St 5 S (S e 53 SIS L3 By A3 03551 O o) 3l Fam Sy on g el plulid (AU Lad)
A3 S 5SS

YO 55 a8 Ol b sl 5 (505U psle olSCELs (g305lES 0 aSEls SLEL ke isu SIS s tass o)
EA oLl s Jsb 5 Jled agds Y0 5 ax o VY ldlas 5 0 L 0,8 G5 sl s 5 slsal g3 el (g kS
YL oSt nloT b sl JolS b LB s sl 13 ;\jégﬂc@j\ﬁ.m gUssl 5 35 dds O 5 ax s
J0v IXO) F3s Sras 4 SolelpS sl b pll (olul oS e £ 53 5 Mg S S e VN s sl Y 5 1SS
S sl Jow 5 (550815 (sl A plonil LT (55 aboondism Sl oy 5 S, SSa lassse b B VN0 e 5 V0
A o3linal 1) e 53 LSD §ga31 51 b Sils alio 512 5 SAS 9.4 15300 5

w85 Ol s 05 5K p S S G OIS &5 s eslinal e S kS 0 (Saudly Lol 5 bl dlasl (51
ose ARl slyy Jhs ase 5l s ool o3 eslitul 5,5 S Six S SRS YO L OIS a5 ek
OIS 035 s (Sl 0 03,51 Y Jsdr 3 OF sla (S 31 o2 &5 45 S g Ol 5 anbs wbio 5 (555l
4 Jese STl Ul 02 Y sl 5 o5l Sl ey bS5 e 2de S OIS a8l e s (I
@Lﬁi-vsbwuéudm J=S 5 055 Plateau o o s (65315 L a5, LoludS  as azals Sl s it S
A el S5 o) s 4l

B35 &S o3Il

JTJ,\NJ;:JJL,‘oJM;y,;,Mtpf~/o A eslizad (VAVY) o Kan s Bates i, 3l s chale (oS3l ol »
Slo L Lot (Ko asesl s 03 8 San o Osla 3 ol asial 5 osls 13 Y Al Sl i)
VYO G yma ol angs (6)) T opodin s Gyme 2 e YL gloes ol 51 ) Jia ¥ty o e 53 s Gl ¥ s led el
el Sl i oo ¥ g amal (W o V50 Vel S it 1 e Vo5 el Sl 2 e T s sdea 0 S
BINPURE CS TPt Y S RN WP ‘_;Lu):‘_;)uwru}):g&u&q).upud}oi A eagshl Ay e
0355 S5 et Slesl Ay aw s el 5l e i o3ls 13 G 53 a3 10 Ske o plax 3103 S £
Sl ¥ e &y Lol g s 50 S50 JalS U bl ) iy 45010 =T Do o1 8 050 L ek el 5 0
Aesly o yas BB on 51aS s s e B Y ShlesT g 055 el 53 45 i el Sl 3 oKislesT Lama 5
Jhe) 5 @wunb oo 3 s s Ikl P N P PG T W T R D IB | LIS R LR W W4

—tmg L glacals 51 oSy 3 bl o s g o esliad 2o gU 0T+ 250 U b s (S el ol UV2100

Ninhydrin -v Field Capacity (F.C.) -¥

\Yo

i) Gl 3 LT


http://dx.doi.org/10.52547/flowerjournal.5.2.123
https://dor.isc.ac/dor/20.1001.1.26765993.1399.5.2.6.9
https://flowerjournal.ir/article-1-200-en.html

[ Downloaded from flowerjournal.ir on 2026-06-10 ]

[ DOR: 20.1001.1.26765993.1399.5.2.6.9 ]

[ DOI: 10.52547/flowerjournal .5.2.123 ]

WASVYY H(Y) 0 ((174Q) o OlalS 5 IS

sbakle 5 g Ol olis @ ar g L ad eslanad dalls Slgea 50 gl 5 5l A eslanad s —J1 /0

s S o oMk e e J sl

o5 ol 3w, Sa WS 5 gladl sal @JT@? bl oLl sla S35 Jsi

Table 1- Geographical characteristics of narcissus collection areas used in this research.

Sosleer Je Bl 20 sl dsb (M) L5 o 5l plis|
Collecting location Latitude Longitude Elevation (m)
Olese 30°37'11.56" N 50°16' 07.98" E 329
Sl 31°20'03.94" N 48°44' 12.17"E 21
() o 32°46'35.81" N 58° 54 00.82" E 1329
BP 29°39'20.67" N 52°28'39.10" E 1614
((ro—d ) 0k S 28°38'32.04" N 32°02' 03.60" E 1845
e 33°06' 58.13" N 46°10' 13.66" E 153
A3 33°08'35.37"N 47°23'21.13" E 670
() ¢ er 28°58'02.23" N 53°11'53.14"E 1284
ssb 31°35'47.37"N 48°53'01.58" E 29
(L) 05,58 29°19'40.75" N 51°56'00.77" E 784
F 33°08'43.97" N 47°43'2537"E 712
Oleas 30°24'28.72" N 50° 54 59.04" E 1593
(Gpas, —2d o) YO S 28°26' 02.90" N 52°08' 19.40" E 1350
ot 32°59'39.60" N 47°25'31.74" E 890
A5 36° 27 46.59" N 52°49'57.39" E 53
ks 37°17'27.22" N 49°32' 57.76" E -11
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Table 2- Physical and chemical properties of soil used in this research.

;J_,} dls O‘ﬁﬂ
Characteristic Unit Amount
(FC) asp50 b b ol % 21
PWP) ij ;Aﬁﬁm % 15
EC) gLl ojlas U cyltn LB dSm! 3.26
(CEC) 5558 Isls o b cmol kg! 12.3
(Organic matter) Ji osls % 1.98
(Cumulative potassium) _sezs pels mlg kg! 1402.1

(Soil texture) St sl

pH

(Loam-Clay) -, 5

7.46
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1. Reactive Oxygen Species (ROSs)
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Figure 1- Diagram of proline changes in narcissus samples collected at low irrigation levels. Means with
the same letters are not significantly different according to LSD test (1%).
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Figure 2- Line chart of populations that produced the lowest and highest proline levels.

kﬁj}ﬁb‘%éﬁ);eﬂmé‘i}ﬁJﬁi‘j..;))v.ijﬂva.;)j.\L;ﬂ)ﬂ)_\(Y'\o)salehijBahadorangd.i.ﬁjj.;))

4 Jsls 0L W0l 3l e aslas 2t 53 (Rl nl ol il 25 VL laghaw 3 035 53 8 a8 s

yY4

i) Gl 3 LT


http://dx.doi.org/10.52547/flowerjournal.5.2.123
https://dor.isc.ac/dor/20.1001.1.26765993.1399.5.2.6.9
https://flowerjournal.ir/article-1-200-en.html

[ Downloaded from flowerjournal.ir on 2026-06-10 ]

[ DOR: 20.1001.1.26765993.1399.5.2.6.9 ]

[ DOI: 10.52547/flowerjournal .5.2.123 ]

WASVYY H(Y) 0 ((174Q) s OlalS 5 IS

Sy o5 a3 salie 5 S o sl s 5 L A Jeod S5 5 Sl DLST Ko Wl 5 e S
By 5 e st bl 51 6OIeSS (1 VU slac Bl 53 S 5le dphome ol 3,8 o 13 55 a5 55 olS oS
4 3 g5 o a3l oLS 3 (o5 slacd plie slantl sl S 3l M s el s Ol 558 5l 6Ky
S edd ey jihy S gl (6,8 (Jsene Glacdple STy 5l e sl nl L sd e edesl Sl (slad sl
Al s il oS e sladd SladB IS o S s 5 35555 e dadd el (el glacdles lls slacd sl
el 5 s e iUl 3 S 5 T s Sl et il e plie ol 055 il e TAOLS 5 B
sles s OJJJGL.} S Ls S 5,158 (VAAY) Hitz 5 Hanson .(Mahajan & Tuteja, 2005) LS &S Iy (6 aml
oo LS Sl (ks (S B 55 O 3 90a8 5 it 3l 5 s il oo SRl (Sl 255 3 s oS lantly
(ol i 53 A 5 ot 51T Rl 53 b Jai b 5 s 258 T s A Ve Y Rl
53 S sy g Ol (al8l 51 el (laass (Y4 +4) Brix y Jampeetong .3 58 o SES 4 Jord o
A g S r.xf Lile QLS I & 5 53 a8 Wl 5,158 (Yer0) Tuteja s Mahajan .Us ses 55058 5 lid st
oS 3 Jood sl sl O S o 5 il 5 358 o alo Pl flS 51 s S 5o 55 Ll 55wl ool
s o el 288 sl e St 25 s oy cdlil sl ale bl 2als JS 5 gba il o Sl 53]

(Ahmadi & Sio-Se Mardeh, 2004) 535 o i 45 olS Joss gl b bas e il glail 551 (glodzms JI5 02
U153 SOD 5 POX (CAT 0S| 5T sl 3T cdlad Ole YOI F.CL b 25 laes (230 L a8 5l 0L Laaoms
5 (+/Yo+ AOD/min/mg protein) &3,38 08515 53 b 5 a4 CAT Oljas cp S 5 0 s ik 25 ol 555 .25k
L;)kzﬂ—(.s s (Vv FC) 3K ol ol s 53 CAT Olsee pomer L3 odos (+/) Y0 AOD/min/mg protein) oA o8l
e laged (7 SKE) Sl 0L (gyls s JRal380 0555 P o Olsal sladi sl 5o (Vo7 F.C.) oMo
b s SRalS Ao ys G (sl 4 A ess 5 el oz e gl dms gl s e S b Ao ys 53 s LCAT Ol

(8 JS2) Lisls L 1) CAT Ol o 0S5 (e od 5 4 ot 5 0500 4500 cae 0

Ectoine -v  Proline -1 Betaine -o Glycine -¢ Fructans -v Trehalose -¥ Sugar alcohols -\

Glutamine -4 Salvinia natans L. -A

i) Gl 3 LT


http://dx.doi.org/10.52547/flowerjournal.5.2.123
https://dor.isc.ac/dor/20.1001.1.26765993.1399.5.2.6.9
https://flowerjournal.ir/article-1-200-en.html

[ Downloaded from flowerjournal.ir on 2026-06-10 ]

[ DOR: 20.1001.1.26765993.1399.5.2.6.9 ]

[ DOI: 10.52547/flowerjournal .5.2.123 ]

CAT (AOD/min/mg protein)

WASVYY H(Y) 0 ((174Q) s OlalS 5 IS

B25 m50 @75 @100

A5 O By shils sl g )li-0S il slapdaw 53 0dd (soslpen o8 5 sl gad 53 VLIS @ 3T (gl s s ses ¥ S

I (g ls sme sl /Y el 55 LSD RS

Figure 3- Diagram of CAT enzyme changes in narcissus samples collected at low irrigation levels. Means
with the same letters are not significantly different according to LSD test (1%)
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Figure 4- Line chart of populations that produced the lowest and highest CAT levels.
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Figure 5- Diagram of POX enzyme changes in narcissus samples collected at low irrigation levels. Means
with the same letters are not significantly different according to LSD test (1%).
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Figure 6- Line chart of populations that produced the lowest and highest POX levels.
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Figure 7- Diagram of SOD enzyme changes in narcissus samples collected at low irrigation levels. Means
with the same letters are not significantly different according to LSD test (1%)
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Figure 8- Line chart of populations that produced the lowest and highest SOD levels.
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Abstract

Narcissus is one of the main ornamental bulbous plants in temperate regions, which is widely produced
as a garden plant, cut flower and also as a pot plant. Cultivar selection is important for all of these, and
wild species are important not only for species conservation but also for breeders. To select drought
tolerant Shahla populations, an experiment was carried out in a complete randomized design with
factorial arrangements, each treatment with three replications and two observations in 16 populations
and in 4 deficit-irrigation levels. Treatments were applied by weight method (25%, 50%, 75% and 100%
of field capacity) and biochemical studies were performed on them. The results showed that in general
narcissus is not drought tolerant. Under severe stress, none of the genotypes entered the reproductive
stage, and under moderate stress, the highest number of flowers and flowering stem length was observed
in Behbahan population, which shows the superiority of this population over the others. Jahrom
population can also be used under drought stress conditions in green space due to short flowering stems.
Keywords: Antioxidant enzymes, Drought stress, Narcissus tazetta, Proline.
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