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Effect of Vermicompost on Membrane Lipid Peroxidation and Some
Morphophysiological Characteristics of Fennel (Foeniculum vulgare Mill.) Landraces
under Salt Stress
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Table 1: Chemical characteristics of vermicompost and soil

_ _ - SeS eS|
S olia ) PR ee) 5 oo e S i . O39S .
el - ey Sd Aiged
(o oy o) pH (PSS okS 5 (%2,3) (%2,9) (%2,9) (o)) sample
EC (dS m'Y) Mn (mg/kg) Fe (%) Mg (%) Ca (%) (52, (%)) N (%)
K20 (%) P20s (%)
7.68 7.92 488 151 1.89 5.2 1.59 2.22 1.54 SogeaS (09
Vermicompost
3.81 8.14 0.62 0.8x10° 0.75x10° 0.108x10° 0.01364 0.00043 0.001 le
Ol
Al gltarer (griwsis bl 5 bosls Luilly Judox g 4525 @l ¥ Jsor
Table 2: Analysis of variance of data on photosynthetic pigments of fennel landraces
e e Segiis,lS J5 eds)ls b Juds,ls a Judgls
@lspisn Sis < < < < < < < s S
o5 pE reSek) eSS peSeks) peShe) 5 eSSk 7 JE
fr e . . . e . 1l o
Dry weight of shoot Giois (Boj9 Goes (Fois ‘sgf" ! Source of variations
(mg) Carotenoids (mg/g  Total chlorophyll ~ Chlorophyll b Chlorophyll a
FW) (mg/g FW) (mg/g FW) (mg/g FW)
0.002131" 30.509™ 164.192” 20.776™ 123502 3 e
Landrace
0.000978™ 20.284™ 264.716™ 28.358™ 143.906™ 3 O
Salinity
0.000017™ 16.140" 28.240" 8.738" 13.420" 9 S
LandracexSalinity
0.009188" 8.242™ 761.542" 54.294™ 431.094™ 1 “““9*‘5 5
Vermicompost
k:A.M) >< Z
0.000914" 2.396™ 48.493" 3.363™ 25.615™ 3 505 203 et
Landrace x Vermicompost
* wox ok ox ok CM»MGA)B X ‘5)9»:
0.000049 5.291 8.456 1.643 12.542 3 G i
Salinity x VVermicompost
X Sogh X Corex
0.000008" 4.502™ 10.697" 3.997™ 5.339™ 9 CewgraS 0,9
Landracex Salinityx
Vermicompost
Uas
0.000012 0.188 1.675 0.227 0.677 62
Error
ablge 2oy ) 9 0 Jloixl mhaw 10 (5 lo e g (5o sire pmE o Ay ik g % NS
ns, *and **: Non-significant, Significant at 0.05 and 0.01, respectively
Corez j3 NaCl Voo Lo Ar (5500 13 5 jlie Comex Lol g )l (ylimo 31 (59 (i 9 CumnganS (059 51
% A, Gl Ol Lol iogr CewgraS coy5 9205 L et S sre Linli8l oaims lis CangaeS )9 5 (S 9 ilaie
(203 9 o3 GRS ey 50 (6 e Dgld Iyl Come Sy NaCl Yoo lo Fo (6)08 ;5 baodsss,l5 ol
bl wj—‘-és o NacCl )Ys.oksl...n A 9 f. C3.|a...u ) 9 411.05)| Coxo>
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Table 3: Interaction effect of vermicompost and salinity on photosynthetic pigments of fennel landraces

SiS o) ASgis g8 b Ls a L3
> S RN e ppp oz
st 25 k) ) e o reSde S peSk) - ,
, _ Gosses e . (NaCl )¥se SeS 529 b,
(p5 ) Gz e’ Total chlorophyl Gusg e’ (Fois Salinity (Mm  Vermicompost Fennel
Dry weight of Carotenoid (mglg FW) Chlorophyll b Chlorophyll a NaCl) landrace
shoot (mg) (mg/g FW) (mg/g FW) (mg/g FW)
0.0070p 0.4400Im 2.449c 0.5783e-j 1.837c 0
0.0057r 0.3548n 2.091e 0.5680f-j 1.523de 40 0
0.0050t 0.6744e-g 1.931ef 0.5688f-j 1.362fg 80
0.0043u 0.8710ab 1.655¢-j 0.5162ij 1.138h-j 120 Aoyl
0.013f 0.5380jk 2.517bc 0.4935j 2.024a 0 Urmia
0.0117h 0.6693e-g 2.563a-c 0.7408bc 1.822c 40 50
0.0100i 0.5530ij 2.536bc 0.9389a 1.597d 80
0.0097j 0.4679KI 1.848fg 0.4058k 1.442¢f 120
0.0100i 0.7284d-f 2.039ef 0.5924e-i 1.447d-f 0
0.0093k 0.6552e-g 1.537i-l 0.3946k 1.171hi 40 0
0.00770 0.59659-j 1.321Im 0.2327m 1.088i-k 80
0.0063q 0.5506ij 1.001n 0.1102n 0.8908Im 120 3l
0.0230a 0.8529a-c 2.328cd 0.6629de 1.865bc 0 Shiraz
0.0217b 0.7336de 2.171de 0.6114e-g 1.559de 40 50
0.0190c 0.6032g-j 1.6549-j 0.3314kl 1.323fg 80
0.0170d 0.5672h-j 1.306Im 0.3044Im 1.002j-1 120
0.00901 0.6319g-i 1.539i-| 0.5780e-j 0.9614kI 0
0.0083n 0.4498Im 1.469i- 0.6130e-g 0.85291-n 40 0
0.00770 0.23660 1.404k-m 0.6540d-f 0.7499mn 80
0.0043u 0.1009p 0.9734n 0.2674Im 0.7060n 120 JrTY
0.0153e 0.6441gh 2.165de 0.7015cd 1.464d-f 0 Boushehr
0.0117h 0.5430jk 1.985ef 0.6454d-g 1.339fg 40 50
0.0100i 0.5570ij 1.814f-h 0.6361d-g 1.178hi 80
0.0087m 0.1529p 1.680g-i 0.6222d-g 1.058i-k 120
0.0083n 0.4238l-n 1.192mn 0.3380kl 0.85401-n 0
0.0070p 0.7758cd 1.599h-k 0.5217h-j 1.078i-k 40 0
0.0053s 0.8057b-d 1.849fg .6062e-h 1.243gh 80
0.0037v 0.3713mn 1.016n 0.31291 0.7028n 120 Ageien
0.0123g 0.6510fg 2.558a-c 0.5589g-j 1.999ab 0 Mashhad
0.0100i 0.8055b-d 2.747ab 0.7879b 1.960a-c 40 50
0.00770 0.8986a 2.775a 0.9262a 1.848c 80
0.0070p 0.40041-n 1.431j-l 0.5249h-j 0.90581 120

(p <0.05) &5,l0 (sl sxe Dol STlo (glacels iz chﬂ Gillas il oo S yiie By S Plas il a5 Sla Sl (g o 50
Means, in each column, followed by at least one letter in common are not significantly different statistically, using Duncans Multiple
Range Test (p < 0.05)

SLS 039 ¢ G g g CawgeeSo0ys

slep i
ably Glocumer 5 CuvgaS ooy «5y90 hlie Sl @bl
spaz s Sde cpl oS ol Glas plsa ity SS9 p
Loagzlye o albjl) sbcuxezr plad )0 (asgaS 059
28l Gl s Dot (o 3590 S)9t ol
(NaCl Yo (oo 1Y) axllland j50 (590 gl 5YL )3
P CeugeS sayy Hya> o Sde ol GRIBD e
laterer )3 caifu e 9 (ol YIFY) 5l Conen
(aoys AD) sgie 5 Gilp 1) abe e YIYO) dnas)|
Corex> glop ion Sis 59 @mls b gillae .ol cvnlice
" ()9 A5 a) CewgeeS o0y9 Jless 5o b)) la
SaS Giy ok S8l RIBD glpee Djge

e ol lam g et Coxex a4 by 2lse i

W559,5 liae a5 05 o] 51 (S ools 5l ol als
CewgeaS (50,9 s> )0 i g 5l gl slaaljl,
Ol Oliee G S8l Gl Dol (588 GRS (e
CasgraS (505 37,8 b ol samlive 5l Comen ;0 4l
Comazr ay Blate aal 4y S 0335 Gial3dl (St
Al zolaw ;0 laadeiis IS pliae 09 (w0)3 OF) Seedue
@ ol Glas 1) (pels Wy, wbjl) Glacerer o )9
NGCI yaon V- 3 A+ oot 3 Lyt 5 45 s 5b
I L R SRS e
Tobaw dod )0 sl Conex )O uized WL (6,0 Sne
o Ao T sl )0 pde Comex 0 g AL (5 90
(V' Jgaz) axdly il (s )lo s &304 NaCl )Y ge



99 Lo g sl INO-IYR Solmiuo /09 & ylouis / iy > | 2 LS Sl g5 (55908

5 seadllagglle a5 sbay cdl 2als ailjl, slaasal]
An ¥ ogam ple Conex ;55 pln O d9u> dres )l Cona
slcoses plos o logasll Lo Oz ol gl el
Opi ol la xS i elS asllhesse ailjl,
5 09 (e VIO 5l i) e Somezr @y bgype RS
Slanezr den slid gl adll CavgieS o) Lo
4 b 5 Aoyl ey Of (el Glyime 5wl
g R R
VYo g Ae (500 zahaw 10 aadllsell aS ol olis Slaw
39 he g 3l eyl Slaceaex ;3 NaCl Yo oo
e Gl i Sz ;0 NaCl Yoo Lo VY- (55
3 Ayl Camaz 0 aaddl plu paee ol lis gl
5 ASs Scerex j3 NaCl Yoo Lo VWe g Ar zshans
Ao ;0 lud Coex 0 9 NACl Vgo Lo VYo 0 spiee
oarls sl Gl b Djged (5 ok
L oag>loe o agide g 5l slacames Jobo slie 5,00k
Sl Glas gyl g 1alS aalllaes)ge (6558 pohaw plod
35 Se 9 gl Glatemer (0 Cdo (nl BSpin falS
ab oanlie NaCl Vealo VYo 5 Ae (glags,sd o
NaCl ¥so lo VYo g A+ (slagg sl ;0 ol (o (slyime
Noeshee YV (6558 50 wpde g 5t lause )3
Corez 53 6,55 gobe pled ;0 5 s Comex )3 NaCl

(0 Jga2) S8l pals (o)l gine & g0t dreg)

BT e line 31 Sy9dh GiST 5 CowgeeS (50)9 !

Ol s 9 wlaud
A 5 SIS ()9h A g CangraS a)y GRS pRy @l
5 Slad (ol (e i p CangaS 0oy slesd logime
wzlge )o adlllans)ge wljl) slaceres alsaidn Sl
Loas ol plas gl (F Jeuz) o)l i bz zohaw L
2t Cemez 50wt Ol WlwseS 0y 008
Ay ooz ;0 9 NaCl Voo Lo VYe g Ar (5,50 sl
8L gl s g Dygedy NACI Yeo Lo Ao o
ey laemer (ol (e Jlosme (I Grizes
Vo 50 b Sz 5 5)9d gohaw ded )3 wgde g 5t
Aoyl Corax )0 Dlawd ol 0l sdnlie NaCl [Yge s
Coroz )3 NaCl Voo loo VY g A (5558 gshaw o
@ hs 9 e Comex )0 5 5)90 pohe ded )3 dgiee
Sl b NaCl Yoa oo ¥r g Ar slas ot o s
Olee Ll cnl 5o 28l xS Rl CamgaeS (o0 )9
Av g ¥ zoho )0 de g 5l gl Slaures Ol

AR

PO D9 Mt g gl ede Glerexr 4 Gl
5 led Comex 3 3 Sdo (nl p CewgeeSayy il
s Gis ab odalie dgie ez n b S
gobw b azloe o abjl, e Gl olsa i
g il uals (NaCl Yao Lo VY g A (Fe) iy alizes
s VVo 50 09 o g (A5 Gl L oaals g 0l
DA (28l8) 5l Comoz 2 ()58 556 (2505 NaCl Vg
e 59 3 Gie) N ez p 8l n e 5 (G

(Y Jgaz) o (cél uals

ol ol » g)9h i g CawgeSs0yg S

S 2T (o gz 9 (Jobo cLid (g5l
Sy 45 ol ol sy il 5 S Jor ol
Ale @il Glie 2 6)sd (A5 5 CavgraS o
Sl o Slgmme g (Jobo slad gl pasls dassadl]
Cwl (p £ 0.05) o gxe addllas 5)50 ailjl, slaceres
5 deaallopglle e B Jooz mli b Gllas (F Jgoz)
P9 S gelam pled 0 de g dmeg)l slalexex
259 032> ;> NaCl Yoo Jio A (5,08 55 5l Comaxr
S8 L pizer ol lid gyl s JralS CewgaeS
locrar ;5 bawsall plo wad malS wavsaS oy
2 Ayl Comex 50 4558 golaw plad o wpde g 5l
3 RAg Coxez ;0 9 NAC Yoo Lo VY 5 Ar oo
o b oanlice NaCl Vea llo VY- 5 o (slacg,ed
alllass 9o 598 gl (2 FYL b aglge 0 CawgeS oo
ol Olie » S )logime 55l (NACL Yge oo 1Y)
ol Ol Lol sl sgiin g 5wt slacaaes> auaalls
DA 5 Fr cdiar seds 5 gyl Glacerer o ) cio
Slows (NACH Ygo Lo VY +) Lyl yls (] jo 0l oS ooy
b als 5 O (o slyime 68l CongeaS as
YV Gli8l sz a) clolys adlass g0 aib gl slacuras slic
b agzlge 5o Lol agede a3l slae g)lal (a3l (oo
ALl Cdo 93 CangieS (00)9 s9h> )3 «5)9d psb plo
% 3 Jlyed Comez 50 O e lyime 5 5Lid (5l
Noogho o yo 5pls Cumez jo 5 NaCl Veo Lo A
2l asle ol ol gylotas Lil3l NaCl
3 deg)l Comez )3 5 6)9b ok pled )0 Spde Cunex
<l s Glyme 9 NACl Voo oo Ar 5 T sl
239 28 LNACE Voo oo Fr (608 15 gl Copno
ol Hlias gls adl (il o)l cae Ohgod CavgreS
Ole ()58 A5 (9%) CewgeeS(oayy 08 L &S



e 9 5L G (gl ¢ CawgenS (o059 510108 9 (S5m0 )95 S

# sl ,o Carissa carandas gg,ls olS slaasessy S
Sl adess)5 b 4 byye Wl oo by Sed aope
Ol g Teuil) il rwgd (1iSly 35, 5l cbla
(2016

GalS o (658 i ol adlhas gl asl e
S5 5 (2012 (), San 5 © o) ailjl, LS e
Ol 2alS uzee il (WA [ Ken 5 oland)
G ot 0955 ol 3g s g shed ceiie (s8] polic
el CavgeaS coys 2008 Fi) cunl ond 555 58
Shed (9 Jed 5l alie polie penld fog S
9 030 BpannS polic (uized g ke qrendS (ool
(2008 ¥ 5o g paze) a8 oo dgugn |y olS oy Al yo
oealS el gy90 i A 0,5 5155 (WWAF) w8
NP USAERIO R PRV UK <JE PPN UK =SS DA RO
W28l RalS CangeeS s0y9 98 L ()l sime Hobar (5558
oLS 15 (2009) o), San o Al T s by islesT ol b
o9 obas & gely o plalS alwgar (5 i
by aS wid S by lddoe ool aisged sl CawgaeS
Dg 00l ol CewgaeS s0y9 e o baaSe IS pu
5 05 @ JinlS e oS3l el gl b Gl
OBl CengaS geys Dl 50 093 LS slanSss S
30 Jdo IS cdale ey (2017 (), S id‘):r-"/) WK
4 9 (2006 . Ko 4 \u*"[f) CewgpoS 5059 Hlews
5 b)) SN Sllhe o 6568 A5 L ol Spep
Ay 0 ).EML: el 00 Qu)‘)f )...b (\\""\\" su‘)&o&
el sl 5l 9yse pobe iz I8l L CengieS 0
5 S e (Oiar dhe Sl sitwsid leon -,
Do byl piw dgup el Ailgd oo ool
o Blizs gols )3 gy py50 Salemaz 2] (5
Hooihe Troo)sd 2 cil a5 o Ojpony
Gyoo YL o o aS 5 sbay (5led Cuxex> ;o NaCl
5 s slacame> o] ol (NaCl Yoo duwo YY)
Ol o gae pals il gals pln ¥ oogas spuie

4. Tayyab

5. Semiz

6. Nenova

7. Bachman and Metzger
8. Archana

9. Amiri

10. Golchin

\YY

S)3 gohw ded )0 Spdie ez 0 9 NaCl Ve Lo
ook Ve (590 o cdl Gl gl pne & j50a
5 Gleoso 5l G ool Gl GBI e NaCl
PR 9 Sled Cemez 50 (Be)d VT og02) pgsis
AP squ) Sls g (ulp dw dg0) Glawsd ol ol
2¥E> ) St g deegl Sladeaex 0 Coi S ()3
0,5 a5 0g ol 5l (Sl mll ol ssaliv CuvgaeS )9
Sosre GRIBl cow (Ge8 A5 098) SewgeeS 0y
o090 Skl Gcurer Sl 5 land (el e
e GlB a8 g Cmezr Dland 5 e 24 WS
2 sy pyse absly gladamesr oy (il gyl
bgye SIS g masete Glime 02 Pk CangreS sy s 9a>
i Sland g ool Gl PGk 5 by Serer
S b prized g Sehe g Ayl Coxex 4 gy
9 ()3 VA 0932) o iie GliBl (p 5 i CemgeeS' 059
599 5l i) 2l Gl Cumex )3 (plp 93 51 ) Sl
2 Gl 9o 5l G Sland 5 apeg)) Cumez 50 (ol ol
Dlio p 5)ph G5 b b b anlin dgie Cuxez
9 5led laCerer 50 mie ol &5 Sl plas aibjl,
2 g Soez 53 g NACH Yoo Lo VYo (598 )3 sgiia
etls g S i LiolS NaCl Vo L VY- 5 A+ ol
e Tros 50 e Olie Jlsne RIB iz
oanlice dgie g b i slacases ;o NaCl Yse
2l Jool b 2013 ), San 5 5055 ail ROS

5 St Cpmr i 15 lyions 45 s plid ol aulln
359595 Ol 9 NaCl Voo oo A 5 ¥ (5508 zslaw
55 9 NaCl Voo oo VYo 5 A* zshaw ;o dreg)l Conez )3
ol NaCl Yoo oo A g Fo ol )3 spten Conexr
O b agzlse 5o Sgdie Comex g IS e al3l L,
9,50 olS 2 (2000) T s Ky gl b ilhe (5555
25 dede S Gl a8 Wi S ey liks cpl o TS5 A
2 Sp ol s lgizms Grals Jdoa wilgie o Ll s
3,5 5oyli5 (WYAY) g Ll pen jo 0l Lyl oyl
G5 ) o ) el o i oS i lS olie oS
B o Yl 4 1y gsdse ol o il Gl s,
adls Lo o Jolo oo ol SosST Jdas Cudlyg IS
oRlBl A Sl ead A1 58 a5 95 50

1. Koyro
2. Wang and Nii
3. Amaranthus tricolor



99 Lo g sl INO-IYR Solmiuo /09 & ylouis / iy > | 2 LS Sl g5 (55908

2 oanlia NaCl Vga oo VY (5,05 5 5had Comox
5 Sl «Oland Glie (A8l cn ftar «6)9 gl 02l )0

2 ool Gl GalS (S 9 b Coxe 53 pgiiie
(C) de}) A edoline )lj.....u Cozo>

Rg Camed )0 (ow) 20590 (5,90 rolw pled )0 g agde

By, glbcarar ol o malS ol b oualis
Ui NaCl Yoo Lo VY (6,90 b agalge 0 sy 2090
5 Ol Gl Hlogae jrelS uzes og bl 4w

229 650 o pled )0 dgdin § dgr gl Slalorex

abjly gltarer olendsn 5 (Sielssed Slao y ools Guilyly Julod g a2 ol :F Joax
Table 4 Analysis of variance of data on the physiological and biochemical features of fennel landraces

s olans ool o2 e ooyl wallonle  (lgiza o
<l _ _ P i slae g lal
sk 7 F)fu,l.‘.") » ﬁ)ftéw » ﬁ;ﬂfi:ﬁ) 2 Vsesl) o Vaesl) Ol s L iy s
Gonss o Ssks PSS 039 PSS Los e TekS Gioss ess Gossess (32,) ) sols Source of
; y (Foos (Ses (S Other Malondialde Relative 2 df variations
Nitrate (mg/kg Idehyd hvde (nM/ t Membrane
FW) Phosphate Iron (mg/kg Magnesium (1:1 Me/gyF\?\?) Y E\;\TI‘) 9 convt\:eanter(o/) stability
0
(mg/kg FW) DW) (mg/kg DW) index (%)
398.139™ 11.395™ 6260.560"™" 45579.456™" 730735.630™ 4082.546™ 431.188™ 85.015™ 3 ez
Landrace
4767.917™ 31.755™ 15309.289™ 31327.461™ 760804.260™  23280.706™  2024.373™ 7106.588™ 3 SLSI)W
alinity
- - - - n n n n g X Cogmax
351.981 1.764 366.087 3090.591 36207.166 1043.119 31.704 87.384 9 Landrace x
Salinity
8066.667" 25.589™ 21931.260™ 9894.220™ 1878216.317""  30104.308™ 833.966™ 1085.886™ 1 g (59
Vermicompost
X Cogma
88.694™ 2.710™ 5035.401™ 393.292" 84014.217™ 1123.094™ 50.151™ 57.453™ 3 CwgaaS 5059
Landracex
Vermicompost
5% Gos
327.861™ 0.629™ 2314.897™ 499.392" 67404.637" 356.042" 30.850™ 19.184™ 3 CasgaaS
Salinityx
Vermicompost
Gy9 X Curez
CamgaS oy9 X
77.741™ 0.739™ 498.106™ 152.415" 23336.502™ 79.606" 36.068™ 12.155™ 9 TS5
Landrace x
Salinity x
Vermicompost
13.367 0.065 10.563 146.183 4989.807 218.761 11.555 4.467 62 Eb
rror

ablgo oy ) 9 0 Jloisl mhaws (o (515 sine g (5,0 sire b T Ty g % NS
ns, *and **: Non-significant, significant at 0.05 and 0.01, respectively
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Table 5: Interaction effect of vermicompost and salinity on the physiological and biochemical features of fennel landraces.

. o Sk el eSSk e laaadll ple seaallsgglle
< . ) Olews s Sl slie o lul el Cros
2 S k) ol Pfssu ) ST 2 oA e o el S T S Nyedhs) b CongeeS ,
Giorss o Sols Gojs eSS » .. L. (%2,9) < (%2,9) (Jok (NaCl 0 3 b,
7009 7 5 Phosph (S (S (157 (Fuj9 ; i Vermicompost
Nitrate (ma/ka EW phate (mg/kg - ) Relative water Mem_brane stability Salinity (Mm NaCl Fennel
(mg/kg FW) FW) Iron (mg/kg Magnesium Other aldehydes ~ Malondialdehyde  content (%) index (%) y( ) landrace
DW) (mg/kg DW) (nM/g FW) (nM/g FW)
45.33e-g 3.82d-f 60.20hi 239.3h-k 590.8 h-j 40.60h-o0 76.56 c-f 70.24 ef 0
31.33j-m 3.54fg 50.73k-m 241.3g-k 685.6f-h 70.51d-h 68.96 0-j 69.87 ef 40 0
18.67n-p 2.26k-n 47.73Im 242.2g-k 875.3de 100.4b-d 61.35k-m 47.80Im 80
7.333r 1.09p 44.40mn 220.0k-m 1189.a 149.6a 54.46m 28.50q 120 dog)|
57.33bc 4.30cd 169.2a 256.8e-h 423.0k-n 8.547p 86.75a 80.07a 0 Urmia
54.67 cd 3.91d-f 146.4b 258.3e-h 554.3h-k 19.23m-p 83.74ab 77.67a-C 40 506
32.33i-l 3.26gh 82.60 ef 247.3f- 611.0g-i 36.32i-p 64.59i-k 57.20 hi 80
13.67 p-r 3.23gh 60.00 hi 227.4i-l 1028.hbc 106.8 bc 56.151m 31.97¢q 120
31.00j-m 2.28k-n 77.20e-g9 264.9e-g 415.8k-n 23.50k-p 76.33c-f 73.83c-e 0
28.33k-m 2.26k-n 76.27fg 303.2¢ 736.7fg 47.01g-n 74.07 e-h 67.00fg 40 0
24.67m-0 1.070p 54.93i-k 264.6e-g 787.7 ef 74.79d-g 60.06 k-m 44.53mn 80
19.33n-p 0.6840p 24.93p 200.8mn 1109.ab 77.35¢c-f 57.411m 40.37no 120 3y
64.00b 2.806 h-j 143.8b 312.3¢ 255.3p-s 8.547p 76.40 c-f 78.50ab 0 Shiraz
48.67 de 2.473j-m 1248¢c 304.0c 291.8n-r 17.09n-p 75.31d-g 69.97 ef 40 5%
35.67h-k 1.6490 83.33¢ 294.9cd 320.9m-r 32.05j-p 68.24 h-j 52.07jk 80
25.331-n 0.9997p 53.20j-I 229.4i- 386.61-p 49.14f-m 60.02k-m 42.03no 120
46.67 ef 4.070c-e 63.67h 339.1b 372.01-q 49.15f-m 73.45e-h 66.00fg 0
39.00g-i 1.930n0 53.73i-l 374.4a 452.2j-m 64.10 e-i 69.06 g-i 64.20g 40 0
21.00n-p 15960 45.53mn 309.9¢ 454.3j-m 106.8 bc 68.24 h-j 53.37i-k 80
11.33qr 0.5817p 24.33p 227.7i- 970.1cd 138.9a 58.81k-m 35.95p 120 g
84.00a 5.666 b 72.809 384.0a 218.8rs 12.820p 87.56a 72.90de 0 Boushehr
60.67 bc 2.613i-l 53.93i-l 385.9a 240.7g-s 21.371p 83.85ab 69.93 ef 40 5%
48.67 de 2.035m-o0 40.60no 341.2b 401.21-0 53.42f-k 72.56e-h 54.17ij 80
17.330-q 0.8767p 36.070 250.6 f-i 510.6i-I 87.61b-e 62.15j-I 39.930p 120
31.33j-m 3.035hi 74.00g 223.7j-m 379.31q 51.28f- 82.28a-c 64.93g 0
20.00n-p 2.772h-k 63.07h 269.5ef 386.61-p 72.65d-g 81.45a-d 58.83h 40 0
21.00n-p 2.1931-n 44.93mn 209.7Im 452.2j-m 76.92¢c-g 74.37e-h 41.97no 80
19.67 n-p 0.9647 p 26.73p 181.3n 642.9g-i 111.1b 65.01i-k 29.92¢q 120 dgeiee
54.00 cd 6.385a 98.80d 240.9g-k 131.3s 32.05j-p 88.17a 75.43b-d 0 Mashhad
40.00f-h 4.438¢ 81.13ef 277.8de 145.9s 57.69 e-j 82.51a-c 75.13b-d 40 5%
36.33h-j 3.772¢f 57.73h-j 223.8j-m 240.79-s 59.83e-j 78.00 b-e 49.87kl 80
36.67h-j 2.263k-n 35.130 202.0mn 262.60-s 85.47 b-e 70.19f-i 38.1000p 120

(P <0.05) ws,lai (gl cxe gl (STl lareloniz aejl Bllas il oo S i B> S PBlas gl a5 ol 1Sl (ygiw 2 50
Means, in each column, followed by at least one letter in common are not significantly different statistically, using Duncans Multiple Range Test (p < 0.05)
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Effect of Vermicompost on Membrane Lipid Peroxidation and some
Morphophysiological Characteristics of Fennel (Foeniculum vulgare Mill.) Landraces
under Salt Stress

Beykkhormizi!, A. Hosseini Sarghein®, S., Sarafraz Ardakani®, M. R., Moshtaghioun®, S. M. and
Mousavi Kouhi4, S. M.

Abstract

In order to investigate the interaction effect of vermicompost and sodium chloride on some characteristics of fennel as a
medicinal plant, a factorial experiment was conducted in a randomized complete block design in the greenhouse
conditions. Experimental treatments consisted of four levels of salinity (0, 40, 80 and 120mM sodium chloride) and two
levels of vermicompost (0 and 5% volumetric), which were applied to four fennel landraces of Urmia, Shiraz, Bushehr
and Mashhad. Plants were harvested five weeks after planting and then some of their traits were measured. According
to the results of this experiment, vermicompost application induced a significant increase in the dry weight of shoot,
chlorophyll a, chlorophyll b, total chlorophyll, carotenoids, magnesium, iron, phosphate, nitrate, membrane stability
index, relative water content, and a decrease in the malondialdehyde and other aldehydes of shoot in most studied
fennel landraces. In contrast, under salt stress condition (without vermicompost), reverse results were obtained. The
highest and the lowest effects of 120 mM sodium chloride on shoot dry weight in the studied fennel landraces were
observed in Mashhad (more than two fold) and Shiraz (about 58 percent) landraces, respectively. Nevertheless, the
results of interaction between vermicompost and salinity showed that dry weight of shoot, photosynthetic pigments,
mineral elements, membrane stability index and relative water content of fennel were significantly increased in the
presence of some salinity levels under vermicompost treatment. Malondialdehyde and other aldehydes were also
reduced in these conditions. Under combined application of vermicompost and 120 mM sodium chloride, shoot dry
weight of Shiraz landrace was increased more than two fold, the highest increase of this trait among the fennel
landraces.
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