Journal of Horticultural Science
Vol. 32, No. 1, Spring 2018, P. 51-60
ISSN: 2008 - 4730

iy

(323U @luo 5 pyle) Sl pole 4wl
BI-F+ .o ATAY Jleg o) 0 ke FY al
Yook - FYYL s

350 9 (S5 50 Ot pa 5 U5 S sl g Ade D3z g0, S
k¢ KA

Y ES NN .
0303 s b g = Ol SKS ST Le
\WAB/ A/ 0 1 3 s

CRVCES

S e S 9 3,Shes 39 ciliste ohaw 3 (Effective Microorganisms (EM)) sie &lagsgejny wili oy polatods
e o8l IYAY-AY ela Jlo (b LSS aw b dolas JolS slacSsl 7yl LB 5 0ndn 3 b 93 (clacs S & ygods inlojl ¢ wgyb o3,
SB2)8) o 93 P EM 3l (glajbg) (103 s g 93 oS o) oo Yoz 9 EM ilojl (slolod sy 0 ) 52 45 il o)
A o5y s Jal oy 3350 (sl 63,5 Jloe] (550 55 ol p,S5LS N0+ 5 Ve +) g 53 (555558 5 ((sSbJsbne 5
A S ogpn LS5 2 5 ) e S el Jgloe dal Sl bty o Slas S5 5 5 53 o b cogan 3 oS
Job ey Siid g 559 Glao j o )d S Jloin] o )d Mo Clogageyy calisre glacdale Sl as oy Hlis esls il lg 450 pulis
ool 0392 )3 gne b 9 A Jido)lS (S iS5 5 (g Oliee 2 dopd gy Sl e 13 93, Ses 9 S e (JST Jido)lS i) Sl ey
w75 gl bl 25l am g L M o ls 5 Ky b 3 blag blite @l 5l g EM 5,18 Giliseo clojbg 5l il olol 5
5 m0)> Sy Jlosl o )33, Sos 9 Sy s (JS 9 b @ J3)157 il ol cadyy Jobo ey 509 Slio (g gslaw daodly (bl
9oy 93 e oy nl @S (bl a3y (gl e Sl Ao yd iy Jleinl aw )3 ady) 9 S S (g WS Fjy Slie o) 2
Al Ay Cud 0ad (6 pS0jlul s jadls (59, (it Lol gy LS 53 ) 5hS Ve aw (ores g dude Sldgrges) Lo A

sl

S g 5 0 st alne (Jidg)lS (S 3p)Seads) Job i galS (sojly

o olge ader o 5l A 0l 1) (gl lagiionge S
Si8lg> dge olS (gtiuwg Cud )b g sy Cullad Ll
S sbl{s Ja.wy ui oy uA> 9 u’.’IJ& .)lya (W Jawd Dguly 0gao
ST 4y Sogl (0 o s Sasanish slo e iy > 1S
Loyl ul3, Bl U liojlow Jolge J S 4 SaS g Jopamo
LS Loy, EM Sy as She; .(YA 3Y0) 5,5 o,Lal
Czo> u.u).._mf [SSva— 4.)9_»:3 odla_wl DL:.? $9) u’_wLJ9_l>us
5595 (YV) b mlgd (595 oAS CulS g (5 los S
9 melwi EM ok Jslbxe oS 0240 oS (\0) oo o
by gt o (Seligw 9 Ve 135 Sla 4)ly 93 5 b jesie
A EM Loy a8 ou s 0ol 4 Cond (gleend LSy g cutsS

il (V) ol aily 1y, 31 iy 1) g p ) e ¥ oclale

LY RIS

Jold EMLCS 5 53 39290 S jod Ao Cldg29030)

(Rhodopseudomonasplasris, oS yi_wgd slag xS
SSYawl L_a o SL_ Rhodobactersphacrodes)
Lactobacillus plantarum, L. casei, Streptococcus)
(Streptomyces eS| (Saccharomyces spp.) i yasce
b (Aspergillus, Penicillium) sy w53 slag B 4 5pp.)
5 Jimwgid Wlg5 e oLS piawsS] 4 EM oS 5 il (YY)
2 e Sbgzge o) 3 )5 (BY 9 B0) Midey 3guc 1) olS 5 Shos

G o8l ( SLel pole 09,5 )l ol S Aﬁyidﬁb 5 boliwl =Y 4 )
)l
(Email: shokouhiana@yahoo.com 2 gt 0 g — %)

DOI: 10.22067/jhorts4.v3211.58937



WAY leg o) o)lois FF alor (((55y3LisS loo g pole) SLEL pole s ol O

2 Gy 69y yio bl YO dolb 4 (S8 slalis ¢ ol
S80S S wyeyio MOy y0 g Ve ST L ole LT Lyl
e SS9y e W) Sl S ole cugb Lais jslaied
a0zl 35 sl Szl e 1 Sy
308 gy kel S 53 (i sk (s cnl

2 Ao Slagagagy) Clle 5 (28 (S 3 Mo Chigrgaf)
(50 3 g plie i 5 Jael o e p slosS
Ay 5 gl 40 ao > YO 5 ciigudyl Jol j3 do)d YO 5 il
EM (cln)Las daliis gy A5, £oy,d jl ymg -1b 03,054
s S8 slles il Jleel olo 9> o 4y Siid &jguody
S Ol Lolyon ((Stin) (o)l] Cogi o )0 2o Slogse
oS Sy g eld g5y )l 3l b 56 EM (S slolog g Lo
B0 il Joocs

iogin) S aw ok slaable sl (sla)ld) (b))
BioScientific Ltd  Jas ol5twd L) Sy prdow (55035101 olSiws
Slyoe daaiy) Jobe Sy g oady; Sis 5 5 g (Area
2 5> glooges 3,Slos 5 (0) o5yl b, 3l edlisel b Sy Jid)JS
L gt ol do bgye sloodls 285 )18 (2Ll 3590 &5
CrSolse duolie g 4 4o SAS AN (o bl l38le 5 ;1 oaliel
8,5 Pl oy iy oo o 3 LSD (9051 b oo

slacclale 51as ol olis Laodh  uilyylg 4500 guls
Fojs Slie p doyp ) sl maw ) sie Slagagesy) Cilive
3 S gl JS S ol S i g ey St
Sp SS9 Gig Ol x dey 0 Jleinl gaw )3 55 Shes
slagby) Sl pulwl p sl 039 53 dxe b g a Lidg)lS
Loy ls 5l G zun jd bjles blite @il g EM 3,5 calises
() Jods) sl aa 95 o8 oS!
dde g geisy 3y)LS a8 o L sy 1 Sle duslie
ol 0ds dald b duolie (3 Sy Sl 9 5055 ivlj8l el
Mo Lo & Sy S g 5 (g Gliwe ool $Ssp9bay
Oli=e (p PSS 9 EM o yd dw jloss 4 bgiye p,5 A/FD 4 YV/AD
4o bgrye p S VIYO g VEIS5 by o 35 S St 9 5 g
aS b Ll b 1wl awslis (Y Jods) Conl 0390 dals lalS
9 (are ;o £IVO) 803 93 slojloss 3 Sy o oy
S ke b aS" 15,5 ssalie EM (mpe yio duo £+AY) Mo yd duws
Ul ool (Y Jads) sl (g)b pme M dali g do)d
(FY 9 ¥V ) plol o (YY) ao) o &Y quazms (g9, &S (sla j5)l55

R O 9 S gdaw Olie 3 GRIE1 ) cdillas oad 4l

Ly Ghlidl ccel (S8 wgr pB)l > EM-Farming 4,0
oobd 2 (IV) el oa s ol g sgign pB)) ologen 5 (o)
a3 e g2 (OF) hlSen 5 lvgSs (5135
5 s s o5y ol ol 15y Liall o daoyy S Lo
Pl oy sladled 1 S Jidg IS Jlade 5 S SS9 50
U el hSa ()3g5 cgllas do )3 By (BF) sl 013,
s ol Ll IS8 s Caely Sl 0900 M) 5 Sy 5
2 Logasn i) lawsgi (59,2 oo oyid BB 03 anlgs
33,5 o olS (g slaplil (a5 sl o ) oll Jolye
Pl (25 £9,8 g S5 B (59t el 38 (V)
5 JS UsSis o p3 b el paie ol obj G pan Lol ¢ anily ke
(V) 2395 681 (F) ol 01 oS oyl g, A5, vl
S8 2 p)SohS Ve a4 (ks GRIPIL & 038 (B))5S
ogese S iy K (53 by sy ey Jgb o5y
M iz g By SIS 9 509 0gee o)l gy JS 5 Shos
4 39 gdaw RIPIL (Jy Wb (o0 RIS (580 ) 4,
ol bl il )sSin sla el oles JiSn 1 oyl 1O
)

U9 9 Mo Sldgrges) pIU adlllas uiod ol ploxl I San
5 Seiplsirse Dluogad (595t il oo, el )8
sl 0351 o9yl o) (K855 3 Sles

W yg; g dlge

Tk bl i B )L 93 sla S Opgos (s )]

Sy Srebelesopls b (Slar ol class L,
9 (420 ¥ g V) cald) s )loz 53 plS )0 ude Sy g0,
Ve g Ve ) e a3 0yl 395 O yg0d (19 oy
YW L ggeomay 95,55 dmw b (0als (i i )3 pSokS
lod) Giie olBily )3 WA cla Jlo b iolejl Aoy
o5 515 40155 §) gyl by oS0 yhg (slalis 35 sl
Sy I EM (a5 395 b ad liws S5l )j (S5 5095
olxl 2 EMRO Gl glojlo syl ssiled (sl oy oSl
oLt 365 65y 1o 01 0y SBIS olul 45 05 g s
b g A1 (S 5 gl St oM (Ol EM LS 5
Sl @i S srgd sla g S I (S5 Oyt (90)
Cod g (6 pdiges asyie S 0 EM | 5 W poso « S8 Yol
sLadsS 5 (ol 355 1S )3 (5 00 (slo 2 9 €8S 1,5 U]
ooy 9 pid a5 4 LS 53 p)SolS VDY 9 01 e 4 41l
o WXV/B bl @ by ¢ b 8Ll S &y 5 duoloxe
Ol B9y y393 ot ysia il Fo Aol 4 olacind) g aus



OF . S59993 )90 Gluogas (59 yiud cilisio zalaw g duito IS g0y i1

() Wl S

Ao )0 Wl o Mo Cldgrgeisy )8 5140 olS gudy Jolos
o=l gy 0dd i d by 0a S 1o dla o §res (sla ]

0#9)k 18 (K BOG 3,5es 9 (Soj9lod 90 Sluogad 1 (59 At Zolaw g dnho Sildgagedsy H1 ibly 42305 -V g
Table 1- Results of analysis of variance for the effect of effective microorganisms and nitrogen levels on morphological
characteristics and Yield of strawberry cv. Paros
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ns, * and **: Indicate non-significant, significant at 5% and 1% probability level, respectively
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Table 2- Effect of effective microorganisms on morphological characteristics and yield of strawberry cv. Paros
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Table 3- Effect of nitrogen on morphological characteristics and yield of strawberry cv. Paros
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Introduction: Insemination combined Effective Microorganisms (EM) to the plant ecosystem can improve
photosynthesis and yield of fruit plants. The useful microorganisms contained in effective microorganisms (EM)
mix include photosynthetic bacteria (Rhodopseudomonaspalustris, Rhodobactersphacrodes), lactic acid bacteria
(Lactobacillus plantarum, Lactobacillus casei, Streptococcus), yeasts (Saccharomyces spp.), actinomycetes
(Streptomyces spp.) and fermentation fungi (Aspergillus, Penicillium).When EM applied with the soil or sprayed

on the plant will be expanded, the population of photosynthetic bacteria and nitrogen stabilizer. Optimal nitrogen
consumption not only causes delays old age it will also change the appearance of the plant. The availability of
nitrogen to the roots especially in the early stages of growth causes elongation of the aerial parts of the plant.
Proper use of nitrogen has a positive effect on flower number and the beginning of flowering in pepper but high
consumption of this element has caused a delay in the formation of flowers and increase plant growth. The aim
of this study was to investigate the effects of Effective Microorganisms by two methods of soil application and
foliar application in different nitrogen levels on yield and morphological characteristics of strawberry cv. Paros

Materials and Methods: In order to study the impact of effective microorganisms (EM) on morphological
characteristics and yield of strawberry cv. Paros a split-split-plots experiment was conducted based on
Randomized Complete Block Design (RCBD) with foliar and soil treatments of effective microorganisms, each
in four levels (control, one, two and three percent) and nitrogen treatment in the form of urea fertilizer in three
levels (50, 100 and 150 kg ha'of the net nitrogen) with three replications in University of Mohaghegh Ardabili
during 2014-2015 years. Land was prepared in late August and potassium and phosphorous fertilizers were
added as 150 and 50 kgha’l, respectively. Strawberries were planted in early November 2014 in double rows on
beds covered with black polyethylene foil.Nitrogen levels in the main plots, methods of application of EM in the
subplots, the concentration of effective microorganisms in the sub-sub plots were placed.Half of the amount of
nitrogen at planting time, 25 percent in the April and 25 percent in the May was given with irrigation water to
plants. Treatments of EM, after the start of growth seedlings weekly basis a period of two months, were applied.
In soil treatment with irrigation water and foliar Treatments be applied after the irrigation (control plants with
distilled water). In this study were measured traits leaf and root dry weight, root length, number of runner,
chlorophyll a, band total leaf and yield. Data were analyzed by SAS ver9.3 software and means were compared
by LSD test (P<0.05).

Results: Analysis of variance showed that the effect of different levels of effective microorganisms at the
level of 1% probability were observed significant difference in the characters fresh and dry weight of root, root
length, number of runner, total chlorophyll, leaf area and yield and in the probability level 5% is significant on
the characters fresh and dry weight of leaves, chlorophyll aand b. Based on the results the effect of different
methods of application of EM and interaction effects were not significant differences in any of the studied
indicators.According to the analysis of variance,using of nitrogen had significant effect on the fresh weight yield
root, root length, number of runner, chlorophyll A, B and total leaf area and yield atl1% probability. The
treatments had also significant effect on fresh and dry weight of leaf and root traitsat 5%,probability. Based on
the results of this study the concentration of 1% and 3%of effective microorganisms and 100 kgNha' have
positive effects on the parameters compared to the control. The results indicated that 2% EM was treated with a
maximum of 185 g, and control treatment with 136 g had the lowest yield per plant.Fruit yield in plant with

1 and 2- Assistant Professor and Graduated M.Sc. Student, Department of Horticulture, Faculty of Agriculture and
Natural Resources, University of Mohaghegh Ardabili
(- Corresponding Author Email: shokouhiana@yahoo.com)



IWAY leg o) o lods FF alo (55 y3LisS loo 9 pole) SLLL pole &y pis  F

nitrogen application at 100 kg ha™'had the highest production (188 g) among nitrogen levels.

Conclusion: According to the results of this review, the best result was in treatment 2% of EM and 100 kg of
nitrogen per hectare. Method used of EM in this study had no significant difference; accordingly method of
consumption has no impact on the traits mentioned.

Keywords: Chlorophyll, Fresh and dryweight, Root length, Soil Application, Spraying



