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Table 1- Physicochemical characteristics of the experimental soil (depth of 0-30 cm)

O.M. (%) P (ppm) N (%) K (ppm) O.C. (%) Texture
0.54 7.63 3.27 5.3 0.20 296 29 Lomy

ST slooss 5T b =Y Jgor
Table 2- Result of Analysis of organic fertilizers

pH EC 0.C. O.M. N K P Ca Mg Fe Zn Mn Cu
dSm) (%) () (%) () () (%) (%) (ppm) (ppm) (ppm) (ppm)

6.35 1.2 117 20.17 181 028 116 4.09 0.15 1981 266 79.3 22
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Table 3- Analysis of variance (MS) of effect of organic fertilizers on morphological traits of Nasturtium

officinalis
UIMW (5o|)'T 4z g gl )| Sy oolass g_f).géla.w W S 59
S.0.V. DF Plant height Leaf number Leaf area Dry plant weight
<ok 3 419 26.89 40.81 0.01
Block
IS5 1 17.41 1903.4 35631.15 2.08
Vermi-varsh (T)
CawganS (o059
Vermi-compost 1 23.83" 0.40" 12433.85™ 0.29™
V)
bosSes 1 53.82™ 122.46™ 597.71° 034"
Mycorrhizal (M)

s | . o o .
9o X s 1 363.38 1099.80 617.23 1.58
TxV

“ B ‘ x - *k

S e 1 47.60 0.15m 1776.37 0.86
TxM

| St *k *k *k

a5 X CeageeS 1 1.38" 26.28 980.80 0.03
V x M

VxTxM 1 7.89" 424.86™ 670.51*" 1.45™
k> 21 0.42 1.18 12.21 0.002
Error
el 2.94 2.08 3.14 2.49
CV (%)

W0, S g iy Jleizl zolaw o ls gae BT g jlo sixe M| 042 pie (o a4y i g % NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent probability,
respectively.
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Table 4- Mean comparison of effect of organic fertilizers on morphological traits of Nasturtium

officinalis
sless @ glis)| S ol S p e g S 09
Treatment Plant height (cm) Leaf number Leaf area (cm?) Dry plant weight (g)
ToVoMo 16.72e 34.15h 51.679 0.93g
ToVoM; 20.90d 43.40g 73.29f 1.96f
ToViMo 23.12c 51.12d 80.39% 2.06de
ToViM; 25.47a 49.42¢ 105.85d 2.10cd
T1VoMo 24.27b 68.45a 133.68c 2.64a
T1VoM; 24.00bc 63.40b 107.19d 2.16¢
T1ViMo 20.65d 47.40f 161.66b 2.03ef
T1ViM; 21.12d 60.55¢ 175.63a 2.27b
S b (sl sine IS 0oy gy Jlezal grlans 53 LD (ygajl bl il oo S e B> s (gt 8 50 85 (oSl

RYARY
Means in each column fallowed by similar letters are not significantly different at the %5 probability level (LSD
Test).

(13,950 ‘M1 P &)‘5(5“)5 T WCawgaoS (059 V1 wals :Mo,To,Vo)
(Vo, To, Mo: Control, V1: Vermicompost, T1: Vermivarsh, and Mi: Mycorrhizal)
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Table 5- Analysis of variance (MS) of effect of organic fertilizers on root traits of Nasturtium

officinalis
Ol ot g w3l az o ads ) ylad Aoy SES (59 ads, Job
S.0.V. DF Root diameter Root dry weight Root length
Ky
* 3 0.11 0.001 0.23
Block
& l * *
95 1 0.20 0.001" 0.42
Vermi-varsh (T)
e 5009 1 22,02 0.24™ 1471
Vermi-compost (V)
I *x *ox *x
e 1 52.91 0.34 27.93
Mycorrhizal (M)
Cow ) . .
g X 1 0.48 0.01 0.002%
TxV
I85e X )ls 1 0.002"s 0.06™ 1.40™
TxM
[k S ox - ok
o550 X CengeaS 1 0.35 0.18 5.36
V xM
VxTxM 1 1.47™ 0.03* 3.71™
s
21 0.02 0.001 0.63
Error
Sl b 2,82 2.93 3.46
CV (%)

Aoy S g i Jleixl ek 0l pme B g o pixe WS 3525 pas o Sy ik g % NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent probability,
respectively.
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Table 6- Mean comparison of effect of organic fertilizers on root traits of Nasturtium officinalis

oS alyy yhad Al SE3 (59 aio) Job
Treatment Root diameter (mm) Root dry weight (g) Root length (cm)

ToVoMo 3829 0.94e 5.27e
ToVoM; 7.05¢ 1.45a 7.70c
ToViMo 5.87e 1.29¢ 6.70c
ToViM; 7.28b 1.37b 8.90a
T1VoMo 3.86g 1.07 5.27e
T1VoM;y 6.20d 1.27c 8.17b
T1ViMo 5.50f 1.37b 8.10b
T,ViM; 8.32a 1.40ab 8.05bc

K0S b (s o sime B ws s iy Jlaiol grdas 53 LSD (ya3T olslyy il oo S j2ie 3y sl gt b 50 a5 SlacnSiles
Means in each column fallowed by similar letters are not significantly different at the %5 probability level (LSD Test).
(55550 M1 g ()15 s0,9 TT1 cnguaS 03 :V1 aalis :Mo, To, Vo)
(Vo, To, Mo: Control, V1: Vermicompost, T1: Vermivarsh, and M1: Mycorrhizal)


https://arpe.gonbad.ac.ir/article-1-354-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-06-20 ]

A il 3l ol loud i 0,53 | AL (555192387 59,8 i 4yt

b Co bl o Sles g ao ) ol aS ols lis besls 4y 320 51 Jols zulis 1 pilsl & Slos g wuoyo
Ao, o yidion ol lis G A blate Ol oSl aslae (Y Jeaz) <88 18 oy g Il sleosS
Sl alisSes mier sl Gl i @ (OIS 0 08 VAY) Gulul o Sles 5 (00,00 7A0)
S yod (CageS ()9 S5 B)laenyg S pae e 5l g B)lgnys S p) poe WewgeS (so )
(A Jgaz) sol oy 2325550

Ol s CewganS oy mhaw (il a5t axsl o (Khalesro et al., 2012) ) SKea 5 5, all>
SYSalsyl Y5505 15,550 slag B 5l aisS 50 b iljl, ady, Gunjen 005 uilul o Slee 5 o)
oL5ea 5 Lse (Kapoor et al.,, 2004) sgi o ol cotS 5 Luilul oliee S5 Ll celb VAM
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Table 7- Analysis of variance (MS) of effect of organic fertilizers on chemical traits of Nasturtium

officinalis
Ol s o soliT a0 ol s o bl o Sles Jedg S amlis
S.0.V. DF Essence present Essence yield Chlorophyll index
S
* 3 0.003 0.01 8.39
Block
Alases 1 0.02" 0.84™ 1674.32"
Vermi-varsh (T)
ese 53 1 0.16™ 1.00" 655.85™
Vermi-compost (V)
950 1 0.59™ 3.12™ 27.50"
Mycorrhizal (M)
Sy X Ay 1 0.06™ 0.91" 0.88"
TxV
5258500 X )5 1 0.10™ 0.60™ 133.37™
TxM
5255500 X ZusgeoS 1 0.12** 0.15™ 36.82™
VxM
VxTxM 1 0.05™ 0.47" 53.74™
> 21 0.0004 0.001 3.87
Error
Sl ey 311 2.34 4.03
CV (%)

Doy Sy sl Jleiml zolaw jo ls pe BB g o sixe NS 0429 pae o Sy ik g % NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent probability,
respectively.

oy
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Table 8- Mean comparison of effect of organic fertilizers on chemical traits of Nasturtium officinalis

o owilol as o bl & Shee Jdo 15 Lasls
Treatment Essence present (%) Essence yield (g per pot) Chlorophyll index
ToVoMo 0.23e 0.24f 31.47e
ToVoM; 0.83a 1.52¢ 42.15d
ToViMo 0.68c 1.32e 45.60c
ToViM; 0.85a 1.83a 46.80c
T1VoMo 0.57d 1.52¢ 52.95b
T1VoMy 0.77b 1.67b 50.27b
T:1ViMo 0.67c 1.33e 61.22a
T:ViM; 0.79b 1.79 59.44a
S b g losine BB wopo gy Jleil o 5o LSD (5031 obl sty g0 S o B ()l (5 52 )0 85 (o (Sils
RYARY

Means in each column fallowed by similar letters are not significantly different at the %5 probability level (LSD
Test).

(1},’.)5&.& ‘M1 P &)‘5(5“)5 T, CawgroS )9 V1 wals :Mo,To,Vo)
(Vo, To, Mo: Control, V1: Vermicompost, T1: Vermivarsh, and Mi: Mycorrhizal)

sl olF wis s )55 (Koozehgar Kaleji et al., 2018) 1, San 5 (IS 5 0555 Koo Lidg 5o
38bes 5 il Glie aliysSee (Siod 5 (Bl (5009 5 SozeeS 5009) I slodsS R cew
yolie Qi gl Ceb bapgalce 3de b 15)9500 0015 uizmen Zudls (Aol vals 4 S il
5 2l @i 0)a8 Gl L (CrgeaS Gy essinS (o)) I laosT 555 5 by 5 Saed (5055
odS orals (slaygay90 il ) 0uiiST S 25 Slge A W pas o g Bras p (2l pelis gw s
Wiy) S Gjg 9 Job b plme Gl cow S50 lapudl )l S Sl (Bl (rizmen 5 0
Al bl 4y Cand uilul 0, Sles g oo
5 a9 5 SseeS sy sS4 g ply 98 el G bl @ az g b g S (S Lh
 SeaS 5059« Blase sy SShdsle A il 5 (Jg 95 yls s aoy0 ) gl o o] Blie o
ool see oyt ol lis lite Sl 5eSilis dnlio gl (Y Jgam) codlai 6,06 by 5 Lasls
eS8 35 pae wamgeeS (009 (Blasess (SBbsle Sless ST FVVY) oSile b by IS
(A Jgaz) sl sy salls 51 QNVTY) bgs o (5 Silea b 150

Sgute |y oS jo i8IS 3w G mossea L )3 Siasle a5 wio S ssmlive &y3 ol (55, (swyp 50
ey oz il a1 el ol cle o] (Tang et al., 2009) sls iolidl 1) ol 5iiwmyid o aaise
Slyme Gl Bl Sl 19500 il a5 Conl ould (5155 Gizren losls S 2l 5550 GlaLS Lo
5 SLLBI (Bhosale and Shinde, 2011) s4i oo aals 4 cos (Zingiber Officinale) Js; Lés IS
Go,d Voo il el (65,050 (i o 45T 25,5 515 (Aghababaei and Raysi, 2011) .3,
Load il kS )0 JS 35,15 58 g9 Judg S clale w55 plal olS sloS p yo JS Jdg k5 il
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F39, 15 (liae Jiali8l il o o0l il vl (LS L Gl pee BB Glils 7B slaaiss 5l Gy
3L g Bl baw o5 Sl jad Qe Sl s a Wlgi e 15,5500 (s o2 ST 50 oS

09 3 (CosesS S2) Glasnss i s95es ol 5 (2o 0 ) a5 3l (LiS (o 0l S 16 S A
Sald 4y Cond Guilel 5 Sles g 2oy3 (J39 IS (aSll iy SAS ()9 g gl SRl o ge CangeS
5 SRl s Glasnss sBhdstoee 5leslinal ploj po (T slizl 5 0 Shas Gl ol Bl o ool oy
213 Slge Sl8l 51 (LBU Sl oo CangrnS gay9 02,8 g 2lpyNen (i fon (N8 polie i 0 @
S8l gy b SB 0 (09,50e Glataner S925 5 Sras o 2l jole 5 el and (s
S o lapsehoe 35 Bk 31 €5 gl Sl s HB 5 Gl Slya 43z sbnl Ay & <
Sgete 5l Gl 58 1457 0505 daizr cale olS wd; il el g ) ags 13 Slge o (i) o

s ot 36 i o (eSS slaialesl plonl L 1A sl adlllas Lulpd jo S aihe (09,500 slacutlad
HESH s plals o Slee glizl g 0,8dae Gralidl o 1) (5)l500)9 5 CawgaaS cay9 0,15 5 (215,050
9 13255500 plgs ls 5 SG35lsST 5 ooles o8 slopllsi oS 5 a8 ol plis Giolojl cl lis (S j5bo 4y il

2l ool slapllas 5 olond So0sS lp (crnlie (20l Wi oo A)lgs0s9 5 SageaS (o0)9 30
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