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Effect of Different Levels of Nitrogen, Vermicompost, and Nitragin on

Morphological Characteristics, Greenness Index, and Yield of Strawberry
under Greenhouse Conditions
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Tablel. Physical and chemical properties of the studied soil.

o o o Slesle SkcdL iy S 9 o P EC pH
Soil
Sand Silt Clay OM Texture K P Zn Fe Mn
Percentage % mg kg’! dS m!
30 34 36 1.48 = oY 620 6.4 0.59 2.09 2.05 1.1 7.4
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Table 2. Properties of the used vermicompost.

I esle Sos I G “9) ol e e EC pH
oM oC TN Zn Fe Mn Cu

Percentage % mg.kg! dS.m’!

58.18 33.75 2.9 110 139 7.14 236 1.16 7.9
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Table 3. Effects of main factors on some morphologic features and greenness index of strawberry (cv. Aromas).

s > plal Sas 5
4o Q.‘,..S]Jf Sl ABad olaws 2 P55 g ol 25 Glse
o Jale logla- a5 o900 5 (olats K (ks
Number of Number . Greenness Shoot dry
. Total fruit . .
inflorescence  of achene . index weight (g per
. yield (g per
per plant per fruit o) pot)
Factors Levels P
0 2.72b 342b 20.9d 35.8b 2.20d
PASS) L 50 3.50a 465a 44.9b 41.8a 3.94c
OLsSe 5 75 3.61a 500a 51.7a 42.6a 4.58b
N (kg ha') 100 3.66a 4972 41.6¢ 42.4a 5.22a
0 3.41la 457a 38.4b 40.1b 3.88b
CuwgraS 259 0.5 3.50a 435a 41.7a 40.0b 3.76b
Vermi 1 3.20a 467a 3902b 41.9b 432a
compost (Ww)
. ol 3.46a 437a 38.2b 39.9b 4.00a
RIS inoculated
Nitragin il pas
non 3.27a 464a 41.3a 41.4a 3.97a
inoculated

#Means in each column with the same letters are not significantly different using Dancan's Multiple Range Test (P<0.05)
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Table 4. Mean comparison of interaction between nitrogen and nitragin on morphologic features and greenness
index of strawberry.

i RBIE e
Nitrogen (kg ha)
Feature Nitragin 0 50 75 100
ST S slass il e
” ”";JS > Non 2.77be 3.66a  377a  3.66a
4 inoculated
No. of el
inflorescence - 2.66¢ 3.33ab 3.44a 3.66a
per bush Inoculated
c:.b’.li f..\.c
ISUPRPERCE JORVE; Non 273d 442bc 527a 508ab
inoculated
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Number of il

. 410c¢ 489ab 472abc 485ab
achene per fruit Inoculated
/) o5 C...O.Lv Ibu\.c
i T’; > Non 17.62f 4834b  48.84b  38.29d
© inoculated
Total fruit il
efficiency (g - 24.25¢ 41.49d 54.73a 45.08¢
1 Inoculated
pot™)
C...O.Lv Ibu\.c
i e 2l Non 35.70c 41.42b 41.12b 41.72ab
inoculated
Greenness cl 35.99¢ 4220ab  44.17a  43.25ab
index Inoculated
plail S 059 gl poe
T Non 2.36¢ 391d  456bc  5.17ab
(OIS 50 2 ) lge
oY ¢ inoculated
Shoot dry csil 2.04¢ 397cd  4.60bc  5.26a

weight(g pot™) Inoculated

#Means in each row with the same letters are not significantly different using Dancan's Multiple Range Test (P<0.05)
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Table 5. Mean comparison of interaction between vermicompost and nitrogen on some morphologic features and
greenness index of strawberry.

& P9 0397
(53 M0 )9S 059
N(kg ha)
Feature
Vermicompost 0 50 75 100
ST IS slass 0 2.16d 4a 3.83ab 3.66abc
S sl
Number of 0.5 3c 3.33abc 3.66ac 4a
inflorescence | 3¢ 3.16bc 3.33abc 3.33abc
_ 0 16.4¢ 19.3b 47.1c 38.9d
2 p5) ogee JS 0 ,Sles
(o5
0.5 19.3g 46.0c 67.3a 34.3¢e
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Total fruit yield (g 1 26.9f 37.5de 40.8d 51.7b
pot™)

0 36.22¢f 42 .8abc 42.1abc 40.7¢

0.5 33.9f 39.0cd 44.4a 44.1ab

Greenness index 1 37.3de 43.7ab 42.1abc 44.5a

sl S5 g 0 2.12fg 4.36cde 4.42cde 4.63bed

(RIS 5 0,5 olsn

ST s 0.5 1.84¢ 3.68¢ 4.22de 5.29ab

Shoot dry weight 1 2.64f 3.79de 5.11abc 5.74a
(g pot™)

#Means in each row with the same letters are not significantly different using Dancan's Multiple Range Test (P<0.05)

il el cime 10 o 40 5851 g3l b s ylel blod ot S i By G gl sy o 0 a5 laySele

(SN P Oy (S 2L 5 SSelsd 00 Gla Sy (Fr 2 OIS 5 CewgeS oe)s (0395 S Jsox
Table 6. Effect of nitrogen, vermicompost and nitragin on some morphologic features and greenness index of

strawberry.
sl e o
By 5 SIS ol opee s b ol “”f)"?‘ji PR e s ﬁ)o f;)‘s,,,l:j
. © (s
- No of . )
inflorescence per No ofachene Total fnnt_lywld (g Greenness index (g pot™!)
bush per fruit pot™)

NiVINTI® 2.00¢ 205! 13.30/ 35.61M 2.12h

NIV INi* 2.33¢d 384¢h 19.62! 36.84% 2.11h
NiVoNi- 3.33%d 334¢h 17.014 32.98t 236

N VoNi* 2,664 393¢-h 21.76! 35Mi 1.33!
NI VNIt 3.00%¢ 282Mi 22.56! 38.534h 2.60¢
N V3Ni* 3.00%¢ 453%¢ 31.38h 36.14¢h 2.68¢
N2ViINT- 4.332 3924+ 49.80¢ 40.56f 4.08%f
N,V Ni* 3.66%¢ 511%¢ 52.59« 43.79% 4,645t
N2 VoNi- 3.33%d 437%¢ 58.74° 41.23%¢ 3.44¢°t
N, VoNi* 3.33%d 468>f 33.32¢ 37.82¢h 3.974et
N2 ViNi- 3.33%d 497t 36.50¢h 42.48bd 4.21¢f
N, Vi3Ni* 3.00%¢ 488+t 38.57° 45.01% 3.381%
N3V INi- 4.00% 547% 36.14¢h 40.43¢t 4.66°¢
N3V Ni* 3.66%¢ 501%f 58.05% 42.16%¢ 4.19%f
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N3VaNir 3.66%¢ 515% 62.95° 40.2¢¢ 4.415f
N3VoNi* 3.66%¢ 436"¢ 71.80° 48.73* 4.03%f
N3V3Ni- 3.66%¢ 5213b¢ 47.44¢ 42.73bd 4,625t
N3 Vi3Ni* 3.00%¢ 479t 34.35%h 41.64%¢ 5.59b¢
N4V Ni- 3.33%d 589° 40.92¢ 41.05%f 4,535t
N4V INi* 4.00% 482+t 36.91¢h 40.44¢f 4,730
N4VoNi- 4.33% 3801eh 33.46¢ 40.05% 5.58%b
N4VoNi* 3.66%¢ 482+t 35.23¢h 44.34% 5.01%4
N4V3Ni- 3.33%d 555% 40.49¢ 44.06" 5.43be
N4V3Ni* 3.33%d 460>* 63.10° 44,99 6.06*

#» Means in each column with the same letters are not significantly different using Dancan's Multiple Range Test

(P<0.05) .Nitrogen fertilizer consisted of Nj,N»,N3 and N4 equal to 0, 50, 75, and 100 kg N ha™! respectively,
vermicompost consisted of V,V, and V3 equal to 0, 0.5%, and 1% w/w respectively and Nitragin
(inoculation (Ni*) and non-inoculation(Ni’)).

i Neg NelN v o Niasl sod logime 70 mlaw 50 S5l fyg03T b (g ylel Bl 5l aitas S piiin G G glyls gt ,o 50 a5 golael
el 23175 b el 5 el s S o5

FERVEIIREY)

9 O59r JSed y g o gre 1)l )0 ogie aBuid Slawi 5 g B AT ams ce plad eesls uilly 4y
30 Oiayd 08 as ol ylis (Y guz) GL@I sle Jole Sl Silo anglio 09 Segre oy SO mhaw o sl
)L&Q )Q ra)f9l..5 V[) o).ulf LY .bj;fo U] uJ)Jle 9 W) 0gu0 PR é‘..\.u u,.iL..A uw)‘)B‘ u.cla ‘Q)ﬁf“"" )M C_’a...u l.| ML‘LA
gl U ComgenS (009 025 0903 I3 e (339550 60,8 g dw (o (Jg 09 o mhaw 4 Snd RIBEITER L (5958
Ol b el g cllls ogue a8l olawi (o)l S Sl pslis e 0,50 olul gyl pre Dglas (g ey S
Oty o Jole (iiSany )0 g oo cdolin £ Jgax 0 a5 jghilen (¥ Jeaz) ol VE Gl a4 eyl cpl ol 38l o
OAY 3l b ey poe g CawgaS 0yg 9,)5 pae oy59,0 LS )0 0,5 6lS Ve Jlad 4y bgyye ogie aBoid olows
A3 oo Hlis dald 4 Caws ol B ZVAVIY a5 aib o
0 guo JS.))SJ.A.C

)‘\5‘5;.’.;0 ..\..0)\) sj) C.’a...u )Q 090 JS Q)S.Lo.c » U“)‘)"’"’ 9 w?"“’SLSA)ﬁ ‘u)?)"‘"’ f‘ as é‘é QLAM) oalo u...ula)‘ﬁ 44)_79
2 5l 5 CewgeaS 0059 9 (3955 9 3l 5 CewsreS 5055 (23l 9 059 CawgeS (0)5 9 9 GRSeR g
AL LS jo 0SS VO @ jho 5l 3s s Gl b aSs gk wols (il 8l ) ege IS 0 Shee (nSileo (359,58 yao
Al odalin (g ylo Jae als LS 0 0,50l S Ve e 4 VO 5l e 00 pdaw (Il L g cdl ol B YATVIE L oge IS 5
sdlS Ioame wo )0 S mhaw 0 Jg 28l ioliEl ogae JST 0 Sles (S 10 /0 @ jho mhaw | CangaeS oy S8l L
Ol CavgreS s0yg LS jo 5 0 05 aS wisls las (Y9) ), Sen g Nagavallemma _iegh ,o o odaliv o,Sles
Ay 5o Gl el (LSe jo (5 VIO) doll b awslie [0 (LSe jo 5 0/A) (5,8 455 o, Slee (jlime ,o (5,0 Jxe

YOA


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.5.6
http://journal-irshs.ir/article-1-292-fa.html

[ Downloaded from journal-irshs.ir on 2025-11-10 ]

[ DOR: 20.1001.1.16807154.1398.20.3.5.6 ]

g 9 g CewgaaS (09 i) fg s ilizo pola ;U () o

2o )3 55 3l 908 o5 3 Mo )3 alEl 0B oge 53 e (al38l o (3l b el g SeBls 050 S0 Shee
@9 @ ¥ Joox )0 (2055 ogne JS 0 ,See pr n3liis 9 (Ja s SR Sl nSilee dnslie (V) 0l (5155 a gy
S 8bos (n i &5 ysba wbos SRl e JS 3 Shes (o3l (s 395 gl g (e RIFIL &S wes e LA
poe 5 Oisr Sl pae 4 barpe o] aieS 5 il b el g e SR 0 )55k VO Jles 4 bgspo ogee S
0 Jgoz ;0 0gm JS 3, Mes p CewgaS (009 9 (9 Sed p o eSiloe dnlie K0 Byb ol oo 3l b il
(R eS g SemgenS (0)9 (39 1010 5 (395 S 5 0 S SlS VO jle 4 bgrye ogae JS 0 Shes 1 iin &5 S o0 (LA
4 CewgpaS 5059 5| ool 45 o el (1) (e 5 St o] CungpaS sy 9 O35 3,00 poe & bgyo
@lord 355 05 WS J> j0 (G2 2 50 0,5 TAZIT) Wil 25l 4y |) (3005 0gee 5 0, Sae 1S 50 05 Ve (s
CuwgeeS (509 9 (3l (0iar @b 3, b slayles jo icbls | (892 0 50 0,5 YANYT) 0900 5 Shoe Jiloo b5
IYVE L 3l bl g ComgaS 0a)g (9 11010 (e S8 50 0 SokS Ve Lo a4y bgnye ogee 5 (339 G rbien
(7 Jguz) Conl (6552 50 50 0,5 VYY) walds Lo 4 by e (3] (S 5 wald ay ol (I3

0ale a0 gy v 53 (S 5 CegeS (09 9w )3 S el 50 (g ST aS ol plas Waesls il g a5
G5l 9 039 Ses p (g g logiae wo)s S gl 50 SungeeS o0)9 9 39 Ses p el I ime (S e
S5 aS ol (Las (7 Jgoz) ol sladele ST 0S0ls anslie 090 o gime (Kiajow (a3 Ll 2 (n3lyid 5 CogneS 059 5
Sy 3l b o mhae 4 Ced (S (230 Jlocre Gl B cos (g BSe p0 Sl e 5 VO B laghan
WEBIS 992g (60 Fre Sglis [0 /0 g b mha (g 4z S ad (Sujew a3l (LIPSl CungreS oayg 005 S0
Sr S 22 2 e b a0y S v )0 CewgeaS (00)9 9l &5 Wo S plpre (V) e 5 6,5 ls
A oS odslive CawgeeS coy9 e sbaphaw o (s)lo e gl sl (Dracocephalum moldavica) o ,ol oLS
YA Olieeds CogeaS o0)9 (oo 110 5 wald b duslie )3 ewgaS (009 (o> 1Y mhaw )3 (Sijow (a3L0 o5 GlaisS
CaginS coyy 35 TAIY 35380 45 50,8 smlie Lugl (55, 52 (aale] 1o (YF) o Sca ¢ 5003 il ol il33l /Y7
S35l 4 Gy 6l ko 9,8 Sllbp 4 3B oS p i cBlb | Lug) SlS p (S (a3l 50 Gl (n i
SESL 55 a5 Al (oo oS 50 Fwgid 5 e Qi ol Al L8915 (V) wll ced iwgid wialp (b o ol LS 89
CewgpaS 5053 Gk 5 (St e g o8] urmslly Gid (5 wiile (2l3E Sl yate (YV4) Wyls w88 olié olie ()]
3,50 stleoed 6551 4 0 e 5 598 5] ez sl 4 955 o oolil Jido IS St 10 5 WS (o0 518 0bS oyt 40
5 ke il aadly byl 058 ol o5 cudl S nli b il pas 5 il amlie (uizee (V) col 5
5 SEpH ol alwgar 2lae slajaie wia g (o9es pald (RlBl 4 bgpe Wl oo pal cnl aBl atils (g)logine
3 e Jlb JB9)lS et le jo Gl (TSl (53055 olS o) osims (al Bl slagge 9o addgi 9 (59 S
(V) 9l osalive yiSLg il el alewsgay

VO Lo )3 (Sujm (APl o iiin 5 b (Sujem aPla Gl Sl (3liis (s 355 b el g (e 008
il b el pas g (s oS pas & bgrse ol S s (FENY) (ol b el 5 03550 650 50 555k
el e o5l SR 3 0 SohS VY b olped (25l 3,0l 45 03,5 pdel 55 (1) ) Sad 5 (6 505 e 52 (FOIY)
ALl p CesgneS soys 5 a5 Sern SlacnSle dulie 03 Sgw Bl W e )3 olS Gl ) (Ko
S Sogbar whoo GRIBl (S 2Pl CewgaS (009 9 09 RIFIL &5 wed e LS O Jgar 0 (S
O DS 5 (FFIOY) CssiaS cays (S35 1) 5 O30y S50 50 )55k Ve lowd 4 bgye (Sijos (asls (e
G B9 g (Sijew 22l p plidw iSes n Sul (FPITY) CangeaS ca)g 5 Oi9ra )5 poe 4 bgpe

Yo4


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.5.6
http://journal-irshs.ir/article-1-292-fa.html

[ Downloaded from journal-irshs.ir on 2025-11-10 ]

[ DOR: 20.1001.1.16807154.1398.20.3.5.6 ]

S 5 ol o5

OB IYPINY b o3lis b el 9 CamgraS cyg 101D (5900 S p0 0,56l S VO jlas 4 bgyye (Ko el
S QRIS LYY CnsgaS cnys 1010 5 (23l 5 0 0l e jlond @ bgpo ()T (e g il oo vl ) S
(F Jgaz) aib o dalls 4

29 plail SLS (39

3 O g (58 D lse plal SUUS (59 p CewgeeS (00)9 5 Oiar Sl a5 ol plas lesls il jly i
danlie 0925 I3 gime ComgaS (0059 9 (3l 9 039,55 5 RII CemgeS (0059 9 D9 Sed 2 g (ril S S L
S 0jg ISR 53 S ekS we a4 jho Sl (e e (Rl L a5 aes oo (LA (T Ju2) (el slaele ST (nSls
@l slopaie 4l 0SB olS LSl o (S 39 oS el bl (gl RIB (K A0s lea el
loaarin oolod 39y (rlple leige S gy 08 & jaie (nl b R pely 5 i wiile S Lol
oS S550g HlalS a5 wsls lis (YA) o) Kes 5 sb s (F) aas oo )3 8b cou | stan) 0, 5hes g o,Skes p Jibe
Jobeals o1 Jeds a5 casnsls (oS o Slas (pizrad 5 009: K 9,5 SoS b SzrsS oS 0d; gyt 9geaS Lulyd o
gt g g 09 oo dgame dipel ol 5 ity s (e S iz bl 0 a5 el Sl slresls (o5,
.¢)|A§6A)3| G:ol..f sl ol oS 5 g o,
Oes 5 S el anils o g g (LAl g, (52 gl plal S (59 CegeS (009 e Gl L
e, S L anslae ;o wing 00,5 Cdl )0 CangaaS 0y9 A5 oS 0 (5,8 Dgi olS S 59 20,5 cdwlive jo (YY)
@ bgrpe Wlgioe (2 g Ab) p CageeS o0)9 U Cul 2Bl locme (ali3l sy 00,5 CdL s (plerd 355 Lo 45
Sdlad 5o Al dliwgey a5 wBl CwgeaS sayg )0 sl Seger 5 (LS L) laonisS AT e 39 e es )3
(1) Ngd oo adgs (S (09,50
G (M) LlSen 5 ol o s cotl (S0 alse elail s (59 2 olosine 3l sl b bl pas 5 bl
6L &l yo b Gladgle &) Sid osle 0 )Shes Soles 53 9 ol (s el wdy AT cely piSLgl 9IS a8 ws S
039 9 RS 586 oS Ltg) 0b) p Wlgiige el 5 aeS e (ST Ao 02 S e (slacdplie wdgs b S|
lowsay (2l Gloyaie @iz Wi o SBPH alS 5 (55 oS b 6250 (nl Geizes w0 (Rl lse el
Ol (295 & ¥ Joux o gl plail S 59 (3l 5 09 RSesn S0l anlie ans Al ) olS
039 AL &5 ysba wboo RIPN lse plal S 59 nle (S 05 il g Gigr RPN L &S ses o
pos 4 bgye oF ayteS 5 (OIS 50 0,5 OIYF) (a3l b el 5 0355 SR 0 p)S0kS Ve o & bgype St
5 Ohar GRS lapeSle awslie (Koo ik sl aslice QIS 50 28 VI F) (nls b il g (e 08
plal S (59 CamgaeS 059 9 i GRIBIL &5 wes (oo plis B Jgaz )3 alse plal SiS (59 p CaegeeS oa)s
39 1V 9 Ohere S 3 o SelS N e Jles 4 bge lge plail St (55 i & (s)eb wibioe RIPT (2l9a
2 5 VAT) CengaS so)s (S35 1010 5 Gis i ol pas & barye (] (25568 5 (IS )0 0,5 BIVF) CusgiaS 0y
00,5 il 15 CunsgaS cayg & lbSl o Ky olS (i 55 s, odalie (FV) o) Sed § SKipas el (JalS
S35 2 CougeS 505 b (nl CBls Iy ime L8l eing 055 Bl o plierd 955 L a5 olacdl L anglie ;o wisg
A Sk CemgreS (00)9 50 Sl Singad 9 (AL W) SloosisS (Al e (g s 50 4 bgrpe Wl o (095 0,
S5 335 it S5 osine aale b a iSen s (19) Wishise sl oL (s Se alled o al3H el
b ol bl 9 CamgaeS(s0)s (S3 oyd S eig SIS 5 8ok Vet Jled 4 bgnye (K805 2l9e el
(F Jguz) 09 aalis &y Cand ial8 LYADIA

Y&


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.5.6
http://journal-irshs.ir/article-1-292-fa.html

[ Downloaded from journal-irshs.ir on 2025-11-10 ]

[ DOR: 20.1001.1.16807154.1398.20.3.5.6 ]

g 9 g CewgaaS (09 i) fg s ilizo pola ;U () o

-

S5 4%

28 Syt 2o Sl 8,90 Slo Sy B p s 5 Sate p3b 5l gl 5 CangpaS ca)g slRS 818
Ceilyd wy5e i (plrerd 355 Jlade ;0 (G000 VO L2alS ol endy iy loosS 08 ealoly sl SRy 5l can
biwly )3 a5 cals bl Glgs oo Gl Bl aBls (oliand 995 2leS @ 025 5 SYL (o g Jolae | ogee S 0 Ses
S L olgee |y (KAOe olS (5955 515 5l (ea5u Sk (65,0liS sladue a4 aem) 5 (bt LSS Sras alS
S5 el gty sladgS

S ol
Ded oo SI0,38 p3Y OV g DUl pali (gl 5l oKl

References &bw

-

Ao VA g olfiils sly oLl sl (65,0liS )0 S35l rosS 0 )5 ATV L S>65 .6 5 g ool liw] )
pole) S sla iagh doxe jaud alidee slaphaw [0 (Vo F Lol S UKo o8)) sladgle &3 hwg Sase o yaice
FYOD)N V-0 (o] g S

s SLo0sS £lgil 50,15 5 old 365 3l eolaiwl Loy DI STAYAR . SL,E L) 5 (s Yo 0 o (Do (5l o e e ¥
AERYYE-VYY lpl ey sl idgh 4 pid (gl Cangy 905 S g o5 o Shg
S5 g 5lnb 65)slaS (e aled (gl ST (s Cagh; Slgiome 5 Ju39 IS (e s 0 Shes » SGjslem slaogS
AY amio ol Jgame

Ao OAY. sl gois ool Bl sloa ol il sxio LS AYAS ) 5 (g axlg> O

9 (W}..osks‘o)ﬁ)ksﬂ ‘(0)51""") @L..o...w 6&&55 )...:L ML‘LA Ava. ‘_?)5 09 5§5L T (S9N & 9 6y u&u stl"h"’ i
V) Ll ades g g elas il a yis (Sesamum indicum L.) souS S 5 505 0, Nles y ((penS g ) (S
TY(Y)AY

oo Jb 50 (288 Glajaie Sda g a8, p SLel 5l dge Yoz SIS wyn ATAP LG9 0 g e e Y
SAYVAY 2,50l S sgle 0 5 (ons YLas acgoons
AVAT-AY 5 asly oDl o3 osl8iiils (65,9liS pole cdgh cole als « S g0

2913 obS (A5 5 (o5 0 Shee p Suilom GladsS U gy ITAA Lpade Jlod; 0 5 S25 8 T >H A
Nojlads ¥ al> ol el slo gy aloxs {Matricaria chamomilla) Sledl &gl

olazs| 4.1.7:0 sul...wb; QL.....J‘ o ‘;))3 g_)ﬁ.a J}.am ‘SaLw) )‘)La u...:..aﬁ R \Y‘AV‘SQ..}) CL‘> ©9-C soé‘)')blé AR
(Y)Y Y- V-YVD .(g;,5laS

swe...os )9 IGEN );\)La.o A L..:ﬁ.l 6‘ wl..f ..\.w) 9 )5.é‘.b u’“"S‘ﬁ AYAA )L....o.e‘) & £ 9 ‘us"‘"°f"’ .0 —‘ suL..a...A AY

Y&


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.5.6
http://journal-irshs.ir/article-1-292-fa.html

[ Downloaded from journal-irshs.ir on 2025-11-10 ]

[ DOR: 20.1001.1.16807154.1398.20.3.5.6 ]

S 5 ol o5

Ssl9 58 S, (S p p ey SodgS 9l B AT Ll 1By (S s B (S sl o e Pl Y
Y YFO-YOF .ol SLel pole dlxs (Dracocephalum moldavica) o0l o9, olS (uilul Jlode 5 5599890

6l paie > (65,9lsS DN guans arhsS Sgegs g 0,SKhae ial3El o lagiians, Lk AYAY  Sleb oo gz pebsShe N F
Ao YYA Q‘)'é(" uo)..\.o u..JJJ oKl g_)bl.m.g‘ P g g_)l_‘> « u){s )*-’i-‘ la é).‘>

Slao pooygl 085 ke slagaw g (pilid daea) 065 LS AYAA ille> e Sl az S pol e o () e N0

FFeY-FN) 65)0laS s sle Al o S s bl 13 704 050 )3 Sojoden o, Slos 5 Sjslgn b

16. Arancon, N. Q., C. A. Edwards, P. Bierman, C. Welch, and J. D. Metzger. 2004. Influences of vermicompost on field
strawberries: 1. Effects on growth and yields. Bior. Technol. 93(2):145-153.

17. Atiyeh, R. M., N. Q. Arancon, C. A. Edwards, and J. D. Metzger. 2000. Influence of earthworm-processed pig manure on the
growth and yield of greenhouse tomatoes. Bior. Technol. 75(3):175-180.

18. Bremner, J. M. 1996. Nitrogen-total. In: Methods of Soil Analysis. Part 3. Chemical Methods. Sparks, D. L. (Ed.). Soil
Science Society of America and American Society of Agronomy, Madison, WI. pp. 1085-1121.

19. Bremness, L. 1999. Herbs. Eyewitness Handbook. London. 176p.

20. Chapin, F. S.1980. The mineral nutrition of wild plants. Ann. Rev. Ecol. Systematics 11(1): 233-260.

21. Das, K., R. Dang, and T. N. Shivananda. 2008. Influence of bio-fertilizers on the availability of nutrients (N, P and K) in soil
in relation to growth and yield of Stevia rebaudiana grown in South India. Inter. J. Appl. Res. Natu. Prod. 1(1): 4-20

22. Edwards, C. A. 1995. Historical overview of vermicomposting. Biocycle, 36:56- 58.

23. Fernandez-Luqueno, F., V. Reyes-Varela, C. Martinez-Suarez, G. Salomon- Hernandez, J. Yanez-Meneses, J.M. Ceballos-
Ramirez, and L. Dendooven. 2010. Effect of different nitrogen sources on plant characteristics and yield of common bean
(Phaseolus vulgaris L.). Bior. Technol., 101: 396-403.

24. Gee, G.W., and J. W. Bauder. 1986. Particle size analysis. A. Klute (ed.), Methods of Soil Analysis. 9(1): 383-411. Part 1.
Physical and Mineralogical Methods. 2nd Edition, American Society of Agronomy, Madison, WI.

25. Lindsay, W. L., and W. A. Norvell. 1978. Development of a DTPA soil test for zinc, iron, manganese, and copper. Soil Sci.
Soc. Am. J. 42(3): 421-428.

26. Nagavallemma, K. P., S. P. Wani, S. Lacroix, V. V. Padmaja, C. Vineela, M. BabuRao, and K. L. Sahrawat. 2004.
Vermicomposting: Recycling wastes into valuable organic fertilizer. Global Theme on Agrecosystems? Report no. 8.
Patancheru 502 324, Andhra Pradesh, India: Inter. Crops Res. Institute. Semi-Arid Tropics, p. 20.

27. Nelson, D.W., and L. E. Sommers. 1996. Total carbon, organic carbon, and organic matter. In: Methods of Soil Analysis. 9:
961-1010. Part 2, 2nd Edition, A.L. Page et al., (Eds). Agronomy. Am. Soc. of Agron., Inc. Madison, WIL.

28. Nestby, R., F. Lieten, D. Pivot, C. Raynal-Lacroix and M. Tagliavini. 2005. Influence of mineral nutrients on strawberry fruit
quality and their accumulation in plant organs: A review. Inter. J. Fruit Sci. 5(1): 141-158.

29. Olsen, S. R., C. V. Cole, F. S. Watanabe, and L. A. Dean. 1954. Estimation of available phosphorus in soils by extraction with
sodium bicarbonate. P: 939. U.S. Dep. of Agric. Circ.

30. Rhoades, J. D. 1996. Salinity: Electrical conductivity and total dissolved solids, In: Methods of Soil Analysis, Part 3.
Chemical Methods, Sparks, D. L. (Ed.). Soil Science Society of America and American Society of Agronomy. Madison
WI1.417-435.

31. Rouzbeh, R., J. Daneshian, and H. Aliabadi Farahani. 2009. Super nitro plus influence on yield and yield components of two
wheat cultivars under NPK fertilizer application. J. Plant Breed. Crop Sci. 1(8): 293-297.

32. Singh, S., and K. K. Kapoor. 1998. Inoculation with phosphate solubilization microorganisms and a vesicular arbuscular
mycorrhizal fungus improves dry matter yield and nutrient uptake by wheat grown in a sandy soil. Biol. Fertile. Soils. 28(2):
139-44.

33. Singh, R., R. Sharma, K. Satyendra, R. Gupta, and R. Patil. 2008. Vermicompost substitution influences growth,
physiological disorders, fruit yield and quality of strawberry (Fragaria x ananassa Duch.). Bior. Technol. 99(17): 8507-8511.

34. Tajuddin, A., M. Yaseen, S. Sharma, M. L. Saproo, and A. Husain. 1995. Effect of fertilizer application on the flowering
pattern of Rosadamascena. J. Medical Plants Res. 17:173-176.

35. Tanaka, A. H., R. Tanaka, N. K. Tanaka, K. Yoshida, and K. Okada. 1998. Chlorophyll a oxygenase (CAO) is involved in
chlorophyll b formation from chlorophyll a. Proc. Nat. Acad. Sci. USA, 95(21): 12719-12723.

36. Theunissen, J. P., A. Ndakidemi, and C. P. Laubscher. 2010. Potential of vermicompost produced from plant waste on the
growth and nutrient status in vegetable production. Inter. J. Physical. Sci. 5(13): 1964-1973.

37. Thomas, G. W. 1996. Soil pH and soil acidity. In J. M. Bigham (ed). Methods of soil analysis: Part 3. Chemical methods. Soil
Science Society of America Book Series No. 5. Soil Science Society of America and American Society of Agronomy,
Madison, WI. pp. 475-490.

38. Youssef, A. A., A. E. Edris, and A. M. Gomaa. 2004. A comparative study between some plant growth regulators and certain
growth hormones producing microorganisms on growth and essential oil composition of Salvia officinalis L. Plant. Ann. Agri.
Sci. 49: 299-311.

Y&y


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.5.6
http://journal-irshs.ir/article-1-292-fa.html

[ Downloaded from journal-irshs.ir on 2025-11-10 ]

[ DOR: 20.1001.1.16807154.1398.20.3.5.6 ]

Iranian Journal of Horticultural Science and Technology 20 (3): 251-262
Research article

Effect of Different Levels of Nitrogen, Vermicompost, and Nitragin on
Morphological Characteristics, Greenness Index, and Yield of Strawberry
under Greenhouse Conditions

S.F. Ghaemmaghami, M. Zarei*, J. Yasrebi, and S. Eshghi'

The use of organic and biological fertilizers is important for achieving sustainable agriculture,
reducing the application of chemical fertilizers and the production of healthy crops. A greenhouse
experiment was carried out to study the effects of vermicompost, Nitragin, and nitrogen on some
growth parameters of strawberry (Fragaria ananassa Duch. cv. Aromas). Treatments were
arranged in a factorial experiment based on a completely randomized design with three
replications. Treatments consisted of nitrogen fertilizer (0, 50, 75, and 100 kg ha™! nitrogen equal
to 0, 75, 112.5 and 150 mg N pot), vermicompost (0, 0.5%, and 1% w/w), and Nitragin
(inoculation and non-inoculation). Nitragin application increased total fruit yield by 8.5 percent.
The highest total fruit yield (71.8 g pot™!) obtained by application of 75 kg ha™! along with 0.5%
vermicompost and inoculation with Nitragin and the lowest one (13.3 g pot!) obtained in control
treatment. The highest dry matter (6.06 g) obtained with co-application of 100 kg ha 'nitrogen,
1% vermicompost, and inoculation with nitragin. The effects of the application of 75 kg ha
Initrogen fertilizer with vermicompost and nitragin were similar to the single application of 100
kg ha'nitrogen. Biofertilizers application may increase plant yield and reduce nitrogen fertilizer
usage (up to 25%).

Keywords: Biofertilizers, Nitragin, Nitrogen, Strawberry, Vermicompost.
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