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Growth Characteristics and Nutrients Uptake of Evening Primrose
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Table 1. Physicochemical properties of the studied soil.

S cdl el o o WIS S AP e pH EC S
Soil Silt (%) Clay  Sand  (mgkg!) (mgkg!) N (%) @Sm™) ¢ (%)
texture (%) (%)

5 ) Yy 14 of Voo YAIR¥ eFE Y YI¥ <IFV
Sand-

loam

Loyt 3ladl L (Saidly slo oS 3 ole ol o Lo, asgs 5Ll Syame sty 4650 5l sk JS csloyie
Dgd5 ;0) Wty (S Codd dl> o 4y U il S glaldS Lylyl 5o (gglus Cons 40 Ty S 5 azely S 6l yls
a1 o 8 b (Kbl slaplals & (650 Bulyd 5 55, 18 5 alass 30,8 (sl s s ol g
OXe (sl wad i e g e owd VY 5V (6550 maw a3 S S YO ghls e il VY elis |
Coms b CaCly 5 NaCl clacSias 555 (slagelaws sl (gl 5 0 oslil (Vo o) 6 ymeshos 55 S 5l S o8
oyt 4 7,6 ol o (6,03 Lol jpecn; (5,508 &S 5 5l Glomus intraradices )3 ., IS 4 ply SYlg S|
L ol 5 00pal e 4y 15 )550lo )8 0,10 0925 @B Jled plail Vo7 (T 05 (oo 52 50 5 98500 )l 5k & oYy
CS i Sl Al S j0gr b 00938l Llals @ s b e wled 0 g yedh S o4 sl Gl 4
RS eke YY 918 Jlade @ plaS 12 dayaie o070 5 dplSagen 720 llo I, 0] ;545 Humic growth solution
03 )15 4 )G i 90 52 oliS Ltali b £, 5l Gl U (6558 85 005 o 5l 5 Jslome g0 4 g kel T 2
o plosl s ) sblaest (s o 51 (BAS @ (o 5l 9 085 a8 0L 3 elg) ol (2lee (aSu Subls s
15 asgal S b S oz L0 g wiad 3,5 gy il ¥ 1 /0 Slakad 4y il S5 5l ey oUs, sblis
oghlS S 6558 ;i 3l 6l lp b plmil 4050 b b ol (G55 Dygot daplalS o)lal ) 0y90
OIS 4 05ls0 Sloj 79,5 Dyge 50 5 09k gyl Gl 5l Oley b plnil el5 byl a jo g ke ST L (L]
ol dalol ole ygs el dond U (2AlS g 050,520 IS 4 £4,50 dm Jlo obe caiigus )l gl jo ladie .l co 0ils )T 5
2Ll 090 B S
39 gy SS9

0y30 Jsb b (hyleds chalojl axly ja o iloy U5 BT U IS (et Glalag oloj 5l @i o y0 IS leds
Al 6,5 oplal cislesl axly oy ol S clils 3l i 5 (2l (goy90 LL U S s cdsline (yloj 5l pulS
e (e 5928 TITAN 5,8 el T6ER Joo) Jlmms (eelsS salows 42 adgs 0 loazls b (g 5ol
9 b Gyglenz OIS o (sl ailly) jsbar ond aiiSh slaJS (8IS 090 j0 b planil iolejl 9l o 50 e e
Sly 2 Bl Sl ey S S G e sl IS i (g Slsiear bap] mez wy 0y90 5T g0 pad Sis ey
S5Ol (Sl G 9 98 Cllool Ay 55 5 2lem el 5 0jg g lax a8sb 4l 5l Aty i b &g S5 b))

Yva


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.2.1.0
https://journal-irshs.ir/article-1-198-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1398.20.2.1.0]

b2 5 sl

QG ol plal Sis 5 5 059 Cand b 00 18 Lugadis a0 Ve Gles O3l 5o el FA Saeds ol i (59
A (6 S0l s Al
SR S

b,k des (b (SoodT o b g ladiged 0l (35 056 S p)5 1Y Jlade o Jgr il duoyd (5 S eluil gl
les yo el 90 G & oo Ol i Lo VO (sl (slainds slaysSIB 3o aaiges oy 5l Ly 250 ditecds Hlaie O]
Sled e D (6,505l miwcslan olBws b (BC) adgl S st colae o 5law @85 13 Gugandis 4z 50 YO
oSl colan BU1 gles 1o o o pus 51 s g A 00lo J1 3 4880 VD Coe 4y wgpdes a0 Ve glao b sl jo badiges
(F0) al dnle V ahal, SaSTL (Sgy ol doy 0l (5 S ol (BCp) 43556

Lig golul asls Glge 4 Fe i as 0 =(ECI/EC,)*x100 () alasly)

1d b paie clale 5 5 ol

gy & ied ol ol 4B 55 4SS wan by, w5 el Ghed o paie bl g S ojluil (ol
SB35 Oygo yegl £Fr zae Jsb 10 (K 0] c5Luuv-1200Spectrophotometer Jos) guowcinb ofiws b o (FY) cpdsl
&S o3lail (Gl ,5a8 el PFPT Jenway Jow) yiogid olud olKiiws alowg 4 olsn plail gl g muiws cdale (FY)
) a4l Voahal) 5b olea slaplul Sis (59 dslors ¢ b paie clalé jloolatnl b b paie Ol jlade (V) ol

U(%) =CXWX10  « k)

> g oS SiS (59 Wog a0 s p ol o pate Sl C ol bug paie 0l lde U dal) ool o
ORIt 3
STy 00 35T celad g JS (i sliiie (g 0 3l

ke (s (6l (FY) 0 ploml gy gl iocias] oo 9 s 03Lel 0980052 8 pmo il (g Cile Somis (sl
boliee a5 j5boas 0,5830y Jslomo 12l oo duw s digad o ojlae 51 2y oo iy Jlaie ctalojl )90 03lae IS (g
<L uv-1200Spectrophotometer Jos) g olKiws lawg A max= 010 zgo Job ;o ;98 iz sbo s g 0l
O ST lade a4l (FF) LSen 5 5alan ;) s, Sl slaasSTyy @3l ofag cudled jlade (FY) 0l (55 0jluil (S el
Ve zoe Job o (5 5! <L uv-1200Spectrophotometer Jas) by olSius b (5,90 g b gy 4 JSLE
A8 2l el

s 5 o iy sl il L83 h s b aiaSiles dmlie 5 plnil SAS 9.2 53105 L laosls (5T slSTy
Al plxl 70 lelsl

oy g o

oz (¥ Jgaz) <8l (ol gl cime jsbar (stulel sloasly jo adigs o slaazlS Lo (59 rrhans (tal381 L
S5 Dgldie e (5,58 lagphaw ;0 J5 Ll 5 s 9 JI GleosS Sl as ols lis b il iaSes 5l ol Cawoay
el Seage S e S e YV L i 3 ol Jlod e 5 o owd VY 5 Vo (558 slagan o a5 jsba
SMEe 4 i ey alsS je glaanls Lol Sl o (Wl olS L 5 1 jeSile )8 S p S ek 0 05 V0
S SblS ey Guiesjewd VY 4 (5,08 mhaw (lBI L (Y Jgaz) ad sell 4 cod a0 Voo g TFIFA DAAD
S5 SVl g g3 o o 3 sl |y e 8y 5 Jand 5 5 iS85 Ul g 3,5 L e et
iz oo b aig ,o 50 J5 jleds (¥ Jgaz) o el s 9 (J ssS b oot jlewd lalS den o p0l5 (S
Cawddy slaazsiS (F Jgaz) oo lis Sude (Snrod oazls a3 (359 5 (o5 0,99 Jobo «J5 yhad (jand 5 poly
Voo 0 dwlSioge yd VO Bras Sid 25 Gloj 4o a5 aisls olis a5 (V) oliw g 500> sloazs b ol
Sl S B yan Sl 5 Lol (sloaal 15 032 gt 03b0n ol o U5 5 JS s (I3 crge T

Yy-


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.2.1.0
https://journal-irshs.ir/article-1-198-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1398.20.2.1.0]

e oligy UG 5 1)650 Lo )l el Sogn il

5 I esle yiees (aLS Sblas 2,5 45 o8 BT (V) ol b 5 Sinle il falS (6 s ine bty J5 Lot
5 J5 Sy e oS sle (Shas Ssee 5 O e Sl 05 G 0os] 2l 5 28 sl yats sileslil b,
LssSale @B L oad (Siale Se (kS ,o JS S5, 5 ol lad (e 05800 i olS po 5 0 Shee (153
&8 S 3l 6)9h e 4w ja 5o nlple (FY) 0 walls ) i )l pme jebar fio p ey T s)8d o
Oili8l ca g (I sixe joboay aall 4y Cos wid) IS 4 065 A 12 3925 () bl IS Sled (o3l G ge 00siS LS
90 g 03 6)9.\» U’""“" ML{ wyaw ;.)" 6)“"@&5 S J?cl?o u,».i‘).sl L: Lﬁodmjc){.’ol éﬁb )O AW Jf)LM}
loads yliey IS addgi a0 5 oS by i o yaie Gl 38

baxls’ Sis )9 Egomo

o oeisd T syet )0 (Y Jguz) S8l 1alS 6)lo e jobas laazls S (59 gaeme w5 )eh Gl L
S 22)3 VoIV g WWAA s 5 4y 1) LaasedS SCas (359 (i 2 p S (oo TV 917) a8 )15 a0 ol Sngen mhans 90
VA Jlade ay sl Sooge yid 32 p S b V7 o ¢ 5o oo Y s)s8 )0 (V Jgoz) ol (a8l valls 4
Sl il ao s Ve wald 4 o | beaxlS Sas (55 gemme WUy, oS Ll s)9d mhaw (YL 45 5 we)d
Gl 4 e aeslSogem @ SolST 0 @) e g Ve 05 aS e 5T ()15 55 (VO) () 5 (Glej oI5 (Y Jgu)
GhrS g by Gl el (Sgeysm 4l (Shg (A oty aanlSeagen b e S5 oS IS SaS 5 5o
5 B 0)90 Job (5 JlaB g el b (pre 5 slaanls’ S (55 (FF) 09l e i S5 adds g 2lee el
SIS Gl s S 4y I slaosle (35381 L (ulg) oS lgn pll(1 Jguz) ol (lis code (e La s5l0k
Sbliy oi5u Sl pole tagsy ;o (F) ad luylpd ol o T (palS (2 g (i 4 oS Jeos (al3¥l corge S 0 O
5 S Sl Gl Jdoay wlgs e el nl a5 0l ity (690 (A5 Gl b beasdS Sas 15 L BLS,T 0 (b,
0) 0l S 0 0T 6 )agSs b b igldl iz pen

Ole 5o (T Jg92) 05 lag 2alS g)logine pobar J5 5had (6595 (il b aS ols (lis osal Cewsas (laas
93y 1y U5 e jlade ye  Guierjiewd T (5550 )0 sl Sager 1 5 S (Lo YV 08 (s 5 I (slaogS
P eSS YV 55 G pierj oo VY 9 V) VL lacs ot 5o oV Jgoz) ol Gl sald 4y cos wo o ¥O
039 9 @M 0y98 Job b J5 a8 (Y Jgaz) wisle plas J5 a8 alifl (s i STl oS (SLli 9 dpnlScegen
S Sl Snger Gl (il J5° a8 (Al oS any oo a3 4 (1 Jguz) ol (i Sudte (Kinren laands’ oo
oI Coleg 58 g e ke 3 Sl plea b ESlu g gl jlade (AaljElads ) wl; Gl e vald jles 4
2 @l sl pate Jl loplol Lid 6235585 (Rl b sl Sinsen @8ly ;0 (F) wdlpo 2l gl yaie iz
55 OA) (hSen 5 (b inghy 30 (T) 290 g0 ol oy d9upy g (555 (i Lyl )0 Al el g 4l Jobo
Sboss 3 Giegdhee AVIEY) JS' 53 (o ity a5 g p9bay <8k (il j5iline 5) S5 5l apulSagen cdale (21331 L
5olS el s Sngud ol Gy 3l Jlod )0 (e oo PYITY) Jlade (1 eS § sl g 2 o8 e Voo e
Stal3l Jedody U5 by ol (S g aidly Sal8l oS 50 (penST (19098 Az 50 g se (ST TAA 5T ol
ot bl s s o JToole lgie 4 alS bl 5,15 a5 aas o lis o ey (F)) 8,135 )..;Ls laassb
2 @2 Glaraie Qa5 Cash; IS Sl gme Rl com ElS Lae () g (29,50 Sla SRy 5 ol
(TA) 59 o ot Lo

v


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.2.1.0
https://journal-irshs.ir/article-1-198-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1398.20.2.1.0 ]

OhBee 5 sl

(0. biennis L) gy J5 2 sloyaic i 5 Sojdaid 5 s0d) slopasls (S s G 5 (s 5 S GlogS (1iSen Y Jga
Table 2. The interaction of organic and biological fertilizers and salt stress on some growth and physiological parameters and nutrient uptake of evening primrose
(O. biennis L.).

et 5 I sleogs S ol Cdd ey 85 oeon O3y S Foip e KA ) (a5 0y Jsb s et F ks

Organic and biological fertilizers (dS.m™) STy o  Totalprotein olsls Sus ady a0 )lusly Js Duration of  Number of Diameter

Salinity  py (umol Electrolyte nefe adyy & SFW/RFW Flower flowering flowers flower of

/Min/gfw  leakage (%) SDW/RDW dry weight (day)
) (W) ®
Control sals 0.85¢ 84.86° 71.61¢ 2.35b 1.74° 1.92¢ 23.13¢ 22.66° 24f
Mycorrhizal fungi (1.5 gkg™) 15,55 4 0.82°¢ 89.99* 74.3¢ 2.6% 1.87% 2.18° 21.2¢ 424 354
Mycorrhizal fungi (3 gkg™) 15,55 1.63% 85.23° 73.31¢ 2.8% 1.89% 2.19° 23.24 45¢ 40.66*
Humic acid (16 mg L) sl Sogen 0.53¢ 85.52° 80.8* 1.85¢ 2.09* 2.37% 27.35° 49.33° 37°
Humic acid (32 mg L) sl Sogen 0.644 74.259 80.53* 1.28¢ 0.54¢ 2.41% 42¢ 51.33® 390
Madder residue .bs, bl 1.14° 81.2¢ 76.7° 2,58 1.84° 1.88¢ 26.83¢ 45.33¢ 30°
Control sals 1.16° 84.56* 69.92¢ 1.56° 2.36° 1.29¢ 23.03¢ 25.33¢ 21¢
Mycorrhizal fungi (1.5 gkg™) 15,550 7 2.16* 79.47° 78.55% 3.56° 1.74° 1.5% 21.14¢ 47.33% 284
Mycorrhizal fungi (3 gkg™) I;,s%L 1.6° 66.53¢ 78.45° 1.7° 1.48° 1.832 25.17° 40.66° 31¢
Humic acid (16 mg L") sl Sogn 1.17¢ 79.77° 70.834 1.92° 1.06° 1.44¢ 22.534 43.33b 36°
Humic acid 32 mg L) snlSogn 0.85¢ 60.77¢ 74° 0.83¢ 0.85¢ 1.56° 25.17° 39.33¢ 38
Madder residue .bs, <Ll 1.13¢ 80.24° 72.43¢ 1.98° 0.75¢ 6.36 26.13* 44.33° 284
Control sals 1.1% 81.58° 69.50° 1.7° 1.74% 0¢ 0° 0° 0f
Mycorrhizal fungi (1.5 gkg™) 15,550 0.49¢ 84.55° 74.44° 3.4 1.99* 1.32¢ 18.18° 33.66¢ 20.66°

Mycorrhizal fungi (3 gkg™) 15,55 12 0.56¢ 47.58¢ 71% 2.06° 1.81% 1.33¢ 22.28° 37.66¢ 31°
Humic acid (16 mg L) sl Sogen 0.74b¢ 47.62¢ 71.48% 0.924 1.51° 1.32¢ 17.46¢ 41° 30°
Humic acid 32 mg L) sl Sogen 0.99% 84.31% 70.32% 0.86¢ 1.19¢ 1.43° 23.56° 40° 284
Madder residue b, <Ll 1.28* 78.83¢ 74.13% 2.31° 1.54° 1.522 22.41° 45.33¢ 332

1 Means with different letters are significantly different (P<0.05) based on Duncan test.
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Table 3. Pearson coefficient correlation between growth and physiological parameters and nutrient uptake of
evening primrose (O. biennis L.)

o (S Sl o oy O3 et 5 k8 e e updib o S W
Characteri 5 Js Sl Sis Js  Diame el PR soals hd FOPURW 039
stics Peroxi  Total  Electrol loazls Num  terof K Na Duratio P ol S
dase protei yte Flow berof flower  apsorpt  absorpti nof absorpt  Na/K L Lsls
n leakage ers flowe ion on floweri ion ’
dl'y r ng ada)d
weig SDW/
ht RDW
JS s 011
Total
protein

cisase 0118 -0.06

e
Electrolyte
leakage
S 059 -0.126  0.51™ 0.24"
axls
Dry
weight of

flowers
55 et 0.08 0.57™ -0.16 0.772

Number of
Flower
Js ks -0.19 0417 0.09 0.692  0.64*

. *% *
Diameter

of flower
ol ods 039% 0367 -0.22 0.239  042*  0.016
K
absorption
xS 0.38*  0.002 -0.32*

- 0.178  -0.127  0.45%*
* 0.115

Na oo
absorption
0,90 Jsbo -0.01 0.43™ -0.12 0.82*  0.89*  0.66** 0.21 0.024

Rty

Duration

of
flowering
P asoir  036% 0367 -0.16 0256 043*  0.132  0.76** 0.38%* 0.25
absorption

(e Cand -0.55 -0.5™ 0.04 -0.5™ -0.34"  -0.61" 0.27" 0.38" -0.37"

el &
Na/ K
058 S 0.32 0.21 0.15 0.15 0.09 -0.15 0.43™ 0.34" -0.6 0.28" -0.15

4 0,lsls
ady)
SDW/RD
w
P05y S

4o lusls

0.04 -0.07 0.17 -0.1 -0.3" -0.3" 0.07 0.28" -0.3" 0.12 0.23 0.45™

ads)
SFW/RF
W

1 Significant levels at P< 0.01 are represented by ** using Pearson correlation coefficient.
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Effect of Humic acid, Mycorrhizal Fungi and Madder Residue on Some
Growth Characteristics and Nutrient Uptake of Evening Primrose
(Oenothera biennis L.) Under Salt Stress

M. Bohloli, M. Dehestani-Ardakani®, M. Shirmardi, J. Razmjoo!

In this study, effects of humic acid, mycorrhizal fungi and madder residue on some growth
characteristics and nutrients uptake of evening primrose (Oenothera biennis L.) were
investigated under soil salinity stress. The experiment was conducted as factorial based on a
completely randomized design. Six levels of fertilizers including control (without soil
amendments), 1.5 and 3 g L"! mycorrhizal fungi, 16 and 32 mg L' humic acid, and 25% v/v
madder residue were used in the presence ofthree levels of soil salinity (4, 7, and 12 dS m™!)
with three replications. Results showed that in salinity of 4 dS m™! the maximum number of
flowers, flowering duration and dry weight of flowers were obtained in 32 mg L' humic acid.
In salinity level of 7 dS m™! the treated plants with 1.5 mg kg! mycorrhizal fungi showed the
maximum number of flowers, flowering duration, and the highest uptake of Na, K and P. In
salinity level of 12 dS m™! the maximum number of flowers, dry weight of flower, total protein,
peroxidase activity, and the lowest Na uptake were observed in plants treated with madder
residue. Using organic and biological fertilizers induced flowering in salinity of 12 dS m™.
Generally, mycorrhizal fungi and madder residue in all salinity levels caused increasing growth
and yield of plant.

Keywords: Peroxidase activity, Evening primrose, Salinity stress, Biological fertilizer,
Organic materials.
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