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Introduction

Cucumber stands out as a vital greenhouse crop. The continuous cultivation of cucumbers within greenhouse
environments, aimed at mass production and the delivery of fresh products, inevitably leads to heightened soil
salinity and the onset of soil-borne diseases like Fusarium wilt. Consequently, these factors contribute to a
decline in both yield and crop quality, underscoring the necessity for research into methods that enhance the
yield and quality of greenhouse produce. Grafting cucumber onto various rootstocks and introducing inoculation
with mycorrhizal fungi emerge as the most promising strategies for augmenting the yield and quality of
greenhouse-grown cucumbers. With this in mind, the current study was undertaken to examine the impact of
different rootstocks and mycorrhizal fungi inoculation on the growth and performance of greenhouse cucumbers
under soilless culture conditions.

Materials and Methods

In order to investigate the effect of the rootstock and inoculation with mycorrhizal fungi on the growth and
yield of greenhouse cucumber under the soilless culture conditions, a greenhouse factorial experiment was
conducted based on the Complete Randomized Block Design (CRBD) with three replications. The first factor
was grafting of cucumber cv Nagene on the Shintoza rootstock, and none-grafting; the second factor was
symbiosis with mycorrhizal fungi (Diversispora versiformis) and non mycorrhizal ones. The Nagene greenhouse
cucumber cultivar was obtained as a scion from Enza Zaden Company, Netherlands and the desired mycorrhizal
fungus was obtained from the Department of Soil Science, Faculty of Agriculture, University of Tabriz. The
scion seeds were planted earlier than the rootstocks. After completing the planting operation, the seedling trays
were moved to the greenhouse with a sufficient natural light. The substrate used for planting of seedlings was
peat moss and perlite in the ratio of 1:2, impregnated with the desired amount of mycorrhizal fungi inoculum.
Seedlings got ready for transplanting at the true single leaf stage and two weeks after planting the scion seeds.
Transplantation of splice grafting was done on seedlings both mycorrhizal fungi treatments (inoculated and not
inoculated). After 10 days of transplanting, the transplanted seedlings (which we already treated with mycorrhiza
inoculation) were transferred to the transplant chamber immediately. Grafted and inoculated seedlings with the
control ones were transferred into the 10-liter pots with peat moss and perlite in a ratio of 1:2. At the time of
transferring ths seedlings inoculated with mycorrhizal fungi to the pot; to ensure root inoculation with
mycorrhizal fungi, the inoculum including spores, hyphae and root fragments was added to the 10-liter pot of
peat moss and perlite in the amount of 50 grams per pot with the substrate around the roots of greenhouse
cucumber seedlings. All the plants were fertigated with Hoagland nutrient solution with half strength during the
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growing period. The pH and electrical conductivity (EC) of the nutrient solution were measured daily. At the end
of the research, quantitative and qualitative traits were evaluated.

Results and Discussion

Results showed that there was a significant differences between the rootstock and colonization with the
mycorrhizal fungi regarding the growth, yield and qualitative traits. Plants inoculated with mycorrhizal fungi and
grafted on Shintoza showed a better growth parameter, fruit number, and yield than the other treatments. This
treatment with 2115.62 g per plant had the highest fruit yield and the non-grafted non-mycorrhizal control plants
with 1569.64 g per plant had the lowest fruit yields. Therefore, the fruit yield increased about 34% in comparison
to control. Also, the fruit quality characteristics such as antioxidant capacity and soluble solids (TSS) content
were higher in the grafted and colonized plants with mycorrhizal fungi. In addition, there was no significant
difference between the treatments in term of pH and total phenol of fruit and titrable acidity of the fruit. These
effects show the high potential of mycorrhizal fungi and rootstock in uptake of the nutrients, which provide
nutrients that are unavailable to the plant with a special mechanism, and thus affect the growth and yield of
greenhouse cucumbers. They have an effect that ultimately improve the growth and yield of the produced crop.

Conclusion

Based on this experiment results, it can be concluded that the simultaneous application of mycorrhizal fungi
and grafting on Shintoza rootstock in the soilless culture using peat moss and perlite as the substrate (2:1) is of
one the most efficient techniques to increase the yield and fruit quality of greenhouse cucumbers and therefore it
is recommended.

Keywords: Grafting, Nagene, Shintoza, Symbiosis



el pole 4 ol

https://jhs.um.ac.ir

AT A

g;"‘&'“}}.’- s
ARFAZA RN B NEeY QL:M.A) & UL“":' AR% .,U.>

Lyl s 53 GBS Sl g0 kS 5 3 Shes s 15,5550 5B b s 5 4L S
S Gy ciS

Y JEJ-\JJ L;\:.?Lﬁ _ )

o33 3k o

VEOY/V/Y e 185 b

\f"‘/'?/'\ 'U;‘J'-‘-“.\J- .ca_')‘:

LRV

2 dgS e Sppodny (ilofl (ST g it Ll )3 IS L 3,Slas 5 035 13055500 @B b gl 5 b Bl oy glaions

1517 13, s Wsu a9 b sl 556 5,8 Ll iy oSl SLEl pole 0,8 S 53 (S5 aw b Ldslas Lol slacSsly 2 )b Ji&
B L il pie (o iomen DiveErsispora Versiformis 15,9 See z,L38 L casjod sgm pé ‘56 o) 9 Tigtind” (5995 a0l (s,
Tl gt anly &S g pshar 51 sl sime )l (o8 Slao 2 15y5Se @6 5 auly 1015 (LS ol sty lis 91 290 5556 s 1525500
Oy 4591 )3 p)S YNO/F L Jlowi ol 55 3,Shes cuitly aigs S5 3, Shoe il 38l ¢ gy 13y Gl o 1y w5 oy i 15056500 2B b o
TF dgas a5 a00h (olamsl 58 a1y om0 3,Slos s ieS &g 3,5 VOFAE 0Joi b 15,6500 18l § (650 p dald LS 5 om0 3,Slos
d355500 )8 L osds gl 5 (gsm LS Hlog )0 Cpoimen ad oo L ) 0,Slee yiol38l 15550800 186 5 (g0 e Jald &) Cund o yd
u.mf Slas )JLM: u.o..ao JLl u.%l.: wu])ﬁl 0940 (TSS) J9l.’>m .,\Al> .)‘9.4 dl}.}m 9 d‘mlu’b] uﬁ)]o ©ga0 D)La.c Ec d.lo> )l 0940 69.5 Slaw
oshe gind by 55y 2 1520050 @B 2,008 el 955 513 e 050yl 5 BB sl cogpo L (b cogn S L6 9 PH alox ) o5ee
0y Sas 390 50 Foo gl )Kaly 5l S lgisds 1Y Caws 4 CoV g e 1 gyt ;3 S et cuiS byl s (o gl HLa wles

Iy 2B dlge Il asye 3)lge cpl dod a5 395 5 xdg o] )
(B e sl ad e §) ekl el S o dnlge JSito b

ABb e (po (xS slmoged dn Jguame S g & LS
(855lilS e yi3 S Ll 3 L aS” . (Magwaza et al., 2020)
ool Car (293 e 40 S SB e cuiS et
g oy pialS 1) I8l 4y Sl g mlio ialsS e b
W 50 il pdoy LSSl ) Ggllas Hlanl Gdlaal & oliwd
Sloail & (ol Gl o55 b Jeily S o 65y5la8
293 Byb 5l .(Sambo et al., 2019) sas . &l cuas s

225 oo gy IS Jguazes
e yon digied oS o8 g 55 (sWelg

dodbo

ote sLapills L 132 el 53 oyl 53 l559L8

o) Canmdg (b 5 Jlo ope )3 g g8 sl ()8l aile
= ogdhe wd g9y w92 lacuiS 5 SU 6j,0liS la
03s g e yolic ) Cipnd S 456« pasldl Sty ol
Sy Hasl g diwn g489 b 0 O Syl g S o5 ¢

odige g pole 09,5 bl g Ayl (Wl A sl b e Y 5 )
Ol G2y e oK (5 )5liS oasitily (Sl

(Email:marzizadeh.asghar69@gmail.com : Jszue oxiw g —*)

https://doi.org/10.22067/jhs.2023.81876.1256


https://
https://jhs.um.ac.ir/
https://orcid.org/0009-0008-9786-5049
https://orcid.org/0000-0001-9396-7373
mailto:marzizadeh.asghar69@gmail.com
https://doi.org/10.22067/jhs.2023.81876.1256

VoY limn) F o loid PV alo ((55,9biS gulio g pole) SLel pole as s V1O

b plali S 3B g (55 el 58 A ter
5y Sdas gy 0 S%0 byl ;I S (Bolandnazar, 2019)
150550 (slog B | oslatul )3 (gl CYgamo (&S 5 (oS
2 Jgmaso 3, Slos (al3l sly (S 4 45 Abl e Y sSsy)]
5205550 slog)l i dalllas 3,90 Cilizo g 9 Ol Loyl
Algi e 48 A SB- ) hmelr e sl Sl S
olS Wy g wimd Linlidl ) SB Llie polie & w i cubl
slop e L3l IS8T (55l Y guanms 3 Slae ol
Sl 41y o slge 5 Ol (ol il S L 1355500 )8
Ashok etal., ) aiS o palyd |y s yojiwd JB e olS
sleJlw ;5 (Coline et al., 2013: Jan et al., 2013: 2012
©jygmody 1)giS 5l g )l )3 12)5-500 )8 L )L iy |3
3pSdas gl Gl )3 cuibge 4y oo § 355 o plosl )b
b i ysSee sz, (Ortas, 2010) cuul 04335 Jgae
walyd lals sl ]y )98 polis (QalS ady) b (s jon
g (Jgpaze 3)Sles g Ay ol o Bojb ul 5l g WS e
olas »0 0js,l (Keymer et al., 2017) 155 o a8 Slaw
SLE g S ) IS @Y gascs Sl o 5l i
SIS iy CulS GBS CuitS g ()b 5l g0 M5
J925 9 02ygl walyd 1y lals ais yp an ya JpuS oSl
Llse 1ol 03,8 dbol (sl Y guame ddye > (8,505
Lod g5 ader I oo Ll 38 plgs o0 S (g S
S 33y pL ) Sia )8 58 4 (e s (> g Cugh
Yy g6 Al e oL 0l S Bl SLS 0
035 Cawold o el dlge Cpl WAl 053, K b dwlo oY oS y9
s > (Tafazolei, 2009) w,lu 5l olS 4i%5 45 4 (inert)
b 13 (8 ©p5 09 (S Sluogad p |pjeSee )6
@l CB)5 )13 (g 2j90 SB e S ilisee (slacuiS
g 4 yomie (g St lailpd )3 1)5Se slagyB s L
Salehi et al., ) 15,5 55 8855 0540 (S Claw (S p
5918 Plawe 4iilgi o SIS (g CulS ((pimen (2021
0l i) e olié polie o o Gme LS om0 b 1) (g0t
.(Suarez-Caceres 1S b,k sbaidl 0 o0 b (6)5 5l g AJg5

HHdes g 2bj)l Sua b piaghy clul ool wet al., 2021)
2 OIS )L 0, Shoe g 0y 2 5259500 2B L el 5 4L
2 |l SB ey cuiS bylys

W g, 9 dlge
—8iyolsS 0uSisly SLel pole 05, 5 asldS ) img}
B > Sy o Gialef] ) 00,8 il oy ol

9 Fde 1 g weils & e 53 Cumex (938l59) Ll
CulS dawgs Lwly opl )0l cusS pllas sl > o0 sejls
e 5L il gy s lio ISl (o lpieds (SIS
Loyl 53 SIS (slapiun 3 CulS )90 wieo &Y guae
1y 03905 itz 93 |y (SIS (gloatS Cponl dogl bl o
S gi eS8 diwly cped g3 &8 el Ol Grme > o>
3 Slos 392 g ol By DS G131 0 S50 belse S (S
adye g ogsl dgi polateds )l (IULS polie cuiS B
OBl s b Sl )l 53 9 056 jeba Jpaze cnl 5 SYsb
o3lig (52,05 3l SIS (slacgilon 5 Ul oy sy
5 el i liso YS! el Loyl oyl 3,5 o
Ag D9 (oo Joae b Bl 4 e & 0ad SGjglgly
Davis et al., ) .8 4 le oM i o) 5 (o)ln o W19 o
Y ol g cuiS B sl pe; (109 dgdome & a3 b (2008
CS Sl (WS 03l Juad | )l lacsiom Gl
905 GG jop 4 prte ¥ gase Ogls Codgiote b oSt
s e (il 1) Jpae CuisS 9 3Slos oS 043)5 0dijpé
Ol Cmglie ialjdl 4 podie o lacdlia) 4 (s ) (il
5l oaliwl b (S ] pho Hlaans 298 MU (ol pilyy 50 (g5
3 st S8 e plgiee o] opglosd g Wacsimm Sigey S5
S pylie (slaanl g9y o Ngm 90 ik 1) CIMSte
903 o)Ll J3 30 (B0 d pl5 o0 85 Cunl (g5 Ll

9 2he polie 39000 b 39S (35 polic 2529 «(5)9 i
5 poshratyg 05298 S (glacslon 4 Cuoglie 9 S PH i
5SS 55 (som 3l (Savvas et al., 2009) 5505 S5 1 posylied
39294 JolSS 0)95 (b &S s lle > (s jon Lally) o plote
DB b olS adu,y ()] 1 a8 il o 13,05h0 (i jobr cuwl kel
S e S SRS Sl g WS oo b 0k aaly S ©jg0n
4y Mikes Slss alS” S ¢ yiw 90 3l @dly )0 13556800 Ml
Sl aiyy slise a4y RNiZA 5 aalS (6,500 9 288 (slio
-t slaady 5l glod S iidss gy et (ol 53 ol 0l
Oleiwe oS daiu,y By bl 0 1) pordiue pb 4y 0dul mo 4 sl
cmeling el sladowl W8 ()8 unjen opl D a0 S0
dlge Jilie )3 A8 e Bl Gl 51, Sod S olge (S gl
aS loals Hlis pa1 sla yimgd (SMith & Read, 2008) aas
(oo A.S]y"_fo Ay J).xp d[m);‘flg 9 ‘)'g.)9§¢,o L;L:a@)\ﬁ 51 oalaz!
Jomaze coaS 0y 0y Shos Linlidl an e Mg (gylb
Lgd O g aliasd 355 Alax 5l (555l (slaodles s Sials
N Gips g s sloghis Jlie > lalS Jood (05



MOV S (guy culhS Lyl )0 (SIS J1 090m Conda 9 3, as cody 12 13259500 ) b el 3 arly i1 Sliasly 9 001 (5550

9 2t ladsloe 4 )9 ) I Culos (gl olw (slagysbl
ol PH alSsn Llie Jelowe and 5l L 5 e bl Sil> A
PH i (5 5:505lul o EC lawgs 56 EC g yio PH oK bawgs
M5 G 39 53 (S pgles Aol o3l b olié Jgloes
atin ;g oad (5, Sojll g,y i laJslxe EC g 42
5 s EC (58, YU 5l Olias] pglatacy ¢ Jgano O by (p9uel

LB Ojgo S geS

Sy alds (5,80 jlaal
Sy alaad g igs Jgbo

oS lis)) g o oS s s 5l (LS ctlojl LY 5
Olgisdn 9 48 (6 pSojlasl (olal alye b (4) it o 5|
5 laS ol e85 )18 (bl )90 S Jsbo I aS L
L8)S L8 byl 2y5e 5 ke 36 &g

oSl KA 5 5059
sl 3l g2 e talof] (Ll 3 0 )ludld 5 (5 s pSeilul (sl
2 09l 0993 Liasiged s dd Cbladly ol 5 ()39 9 o glad
oo 9 48,5 )15 Cl (g A ey U ek 4253 AD (slad
A g pSoslnl bl Sis 5

olsS Js Sy o
Leaf area ) gmiwS o gdow olSiwd jl odlaiwl b Sy pedawo
{(meter- Li COR, model Li-1300 Lincoln, NE , USA

(Huang et al., 2010) 4,53 (5,503l mye yio Bl bl

(SPAD) & s Jud g IS Lol

SPAD - 502, KONica, ) geius |sbg,lS o8z d | sslizal |
MelS slacS, 5I SPAD asli (Minolta, Osaka, Japan
~S il 3 5 S S, e il b (5S04l dnangs
255 3 b9y e So il jl ya Job 3 e85 Cjge b
g 055 S diz A clablone 5Tl bawg 4y maiene
(S 2 jl daid 93) 50 o I (Bolal ©jp0 lass o > aiBly
loiedns 5 1nb 4555 Silas ol sliel §l g L g puSojll
(Collaetal., 2010) us i,l55 Jlos & (gl SPAD asls

o510 s b gs po Gldis (5 4150 Hlan
0 910 Suid oule wo ju (0 gas SEA § 5 (559

=8> (6931, 3l oolatwl b boguo (159 ccudld y jl Cug ya 40

S gm Jol yeSLE g5L5 9o b (Bolad oS’ slacSoly )b
agSe LB L (s jon g Nign pie djgtind (5995 4l 59)
323550 7,8 b il pac 4 Diversispora versiformis 445
4565 &S ol Sd e b Ll H1ST aw b ped e85l lgica
b oS ol At Sjglome jload iS5 1558 )6
«59LtS 01ty (wliS S 09,8l aale )z (ag; 0590
Sy 31 oS GBS L 08y 00,5 ag s ol
C8)8 )48 odlaiwl 3)90 SWgn leisd g 4 Aile Enza Zaden
900 L pyly O o el VY e 4 lnyly ccaslS 5 i
CullS sl cdpaday goyS 5l dm Bad 03y 8 Bl L 50 an
el yedo ccils (gl i edlatul Lloyrs olis la duw
Gloyin A gla o | Shign jods gl g (sloyis FO sl i
Gy g wlecay odlaiwl 5yge (slaslis cudlS yiws b 0dldiu]
99 D 45 0yg0 15)68e g BB (cladisS 4y o el VY Cod
OB Jel8 Sl il ciaS Ak 51 5095 gy cadt Sign
5 Bl 9 b xS @ slis (cla s qgylol g 00 cudlS Slles
WY+ 5 (135) ol 42,3 TO-YA (£lod (pS P Voo (ome
S S5 alspo > bhaoalS 5l Jitie (Gud) ogpeds 4253
g0 Slles bl «Sabgn jody cuslS | an i ¢d g >
5 JUis] 155 350 e ) el Sigy Sllas plool caga 005
2055 @B L odd el (slaslis (g9) 4Bl yuid ouilos Sgy
35 oloss Ngm by 5l 85 ol I0)95e )8 L gl pas 4
Lee ) a5 oslisl ogy ol bl 5 Vb )55k e 4 iy
Bgo SBU 4y Bgo 51 dr 00 Lo (sazals (& Oda, 2003
o> AD (1S 22l 8 gl 59y e )3 203 WD (grd gl b
O 43 0 YAEY (clod g pow j9) dw duopd Vo g pgd 5o duw
TS A (229 e 9 SU SEUT gl gy aw p3 ol Jiie
Ve G535 ) ey (Lee & Oda, 2003) cé 5 plool o5 39, b
91309500 @B L ond il (sign saezalS igm ol 5,
O B3l Sl g 2yl Kgn ST 155580 )8 b dls pae
g wlocn b g Ve slolilS 4 lalS () 68 Lo b
Job 3 ls 4is caa us ool JEnl VY Cos 4 <oV
JULasl 5l am b oolil alSgn Y2 Slie Joke 5 iyg 0493
s 5 (55)) Lwgemb 43 )0 YO-YA 158 glod A5 & laslis
23090 £9yb 3l dn 035 wdlal (ud) (g 42 )3 VA
aatd slp 85 ©ygo iy widn )3 gy VT (Sloj alold 4
23555 55 3550 slnSad J oY e 15 i gl Jsbno
antd s polis ol lasbore bl pslaie pl (sl 5 25as
Yoo laasii S35 an Lol 5l b 5)g0 o uw g 13,5
S oolaiwl b aaSiiy Gy &S sl S5 4 p3Y 00,5 a8l g,



VPe¥ limn F o loid PV alo (55,9l @liuo g pole) SLel pole as s VVOY

(Huang et as awlbxe Sl sl o pd s 53 0900 4y Sl
(Y alaly) al., 2010)

I awsl dopy = ZEE % 100 (v)

atdloys N )l i) 00d B pan s oS g0 lae S
Sl (Yl ST (i a9y 5818 oF oyt S gy
(o sheo) 0900 0ylac lido :C (Sl

US (sihasaasl 35T a5 ol o 5 S 31

-5l cd )b g pSoilul gl DPPH (b, 5l (iesay cul 5
2 adged pyS </ (Yuetal, 2002) )3 oslaiwl Sl s
Frlie sleg e 5 ol 033 plo il Sl edlatul b gz (sl
g A 9inSee 10 s 9 8Ll o] 4 gl Jgilie
Ve ol )3 Sauty il ddds ;0 Beer jod b ardy Ve s
b 3 5 525 a5 S35 > 85303 o (sl DPPH 2y o
O o o8lgd 2o gidg 1Sl olStwd 1 oolitwl b DYYNM z50
1 ople ABBY ¥e 5l Ly 9 05 a8LS] ojlas s Sm Vo e ke
Gl o 5 S i0gl DY 9o Job 53 asee (S
Jgey3 I DPPH _55,155b o yd &gt danoylas  lawnsT sl
435 duslore (Y dlal))

_ DPBPH _ir s i

= —————— ¥ )
DPPH o) DPPH i e ()

0830 JS Jud () 30 (1)

P abe 5o bogee cudoS )5 /0 lal (Slinkard, 1977)
So sl Jplio i) oo VO s 9 15 Ol ogln J31
WWeor 30 addd VO Sty Juols ojlas .000)5 Kad 3 pw Juoyd
¥ o b §oat 55l 01T Sl a0 las (glod g 48> jd g0
VA g 9l gd Jid 9)5e0 00 L) Jobs o)las 51 iy S
gy Seo VB A @By Yl Ly 5 00)S bgbre Jade Ol s e
Jeols Jgdoe .003)5 adlsl ol 4 o yd Vo o il S Jglne
5 303,85 (6,10 b1 glod > SO)b albisre > Cslu 90 Cdeay
ol V& ggo Jsb 53 yrogidy xSl bawgi o 5) ol g
W ool 3 jlbiwl Jelowo (laie a4y SUIB sl 51 )3 8148

odld Julod g 4 300
duslio g SPSS 24 l58le 5 5l eolatwl b baosly Julos ¢ 45350
09 Jloisl pdaw jo oSSl (glaials wix O}")'] b b ylos (1uSSko
oy EXcel 2016 415810 5 51 oolawl b 50 la S0 .0 plos] sy

VNS

oSk ool alael 1 talel bl 5 5 005 (6ol o
DS a0 3590 less sl gm0 ST 5 (g lyie s g b 485
Jhes 2 5l JSB G ogpe dde 93 (SS9 dumlone gl D
L o1, 5 ol 4o VY (slod b gl S8 50 iy 5 s 5 o]
bl g St o3l duo > 03l 18 ol (g 4 (e

W05 duwles (V)

boen L L,-r'ﬁ
Ij_.-_‘;-&lll.a_l_a_;:lz —————— K Ve
B30 37 (1 ()

45 gs S50 Slac
039 Sized 9il 5 b jlas o > <y LB (slaogee 45
Oy Sas awbre ;3 A dwbrs Hlog 2 3 Sles LL 1D 9 LA

A5 G5 Gy Sl 4 bhoges (45

0930 Aus Oldis (g 4380 5lull
o530 Cxdly ideu

5 )by il 4 il logee (Jhw Glise (S ojluil (gl
S Blod 5l Laogue 45 0 a0 Cudld s 000 90 51,SS
ol jl oolail Ly g Wil (L o b Jobo g 4kad 5 (5,0l
5 00l Uy s 5 (6 psS0 5] Gy by (s 1] g st
T st 30 L8 b g ol las boges Cawgy oguase (sla il
000l Livogso i o cilits bghas b laoges sS cly ,
b 5y

(TSS) Jslas ssla ul 9o ol yae

ol i (59) 0g—o 0yluas jl oy lad aia asle Ly
$Uise 1 o loma dols slge ATAGO Brix Jluows yiegis]i,)
D O S 42

PH 9 EC (TA) {5 g3t 135 JmilB diaibtmsat (5 i 30
0 930 o ylas
o 9 Bl 5 5l ogee 93 1l 050 o)l as (sl
) 4».9/5 Lg)"f"?"‘”‘j oKiwd ]a.wy LQD%A u] Cawgy LJ')); [KCS
)l Ao edly Py L;)L.«o ely )l 0gx0 u] ‘D)La.c AS Lgl)a O
PH oK jl oslazwl LEC g pH (¢ 505ll gl Juols o)lac
gl o an sl dnole (gl b edlaiwl giw EC g yio
idlie Ve 2 4 e LTy ol oyl 51 )l V-
Jleg +1Y s 3 g0 Jolomo L 1y 51 52 o 0+ 5 0L
25 Jgeyd 3l oolatwl b g 03503 i3 A dae & yio PH jdwy b



VAT S gus culdS Lyl )0 (SIS J1s 0900 Conda 9 3, as cdy 12 13259500 ) b el 3 4y i1 Sliasly 9 001 (5550

dulio il o Y re HlE Sy ol o )d 0 Jleis] e
@B 9 b plejen 2p)LS &8 a0 (LS baylesd (o 0SSk
U g anl 0,8 g 0ols il38l 1y a5gy 53 Sy ol 1556500
e lals L alis > D, versiformis s«4s5 5,55 2,6
Sl oy YL Ad Wy Sy i jd gyt ]38l o (g Xem
9 D. versiformis j,,sSe 2,8 b s el jgiind 40l 0 Sy
4 15,5 S 386 g (sdgn pe bl LS > Sy ol ke
slaaslgsin plos > 48 smd o ol b i) 35 (Y Jods) el cand
L acglio )3 2lgp (i3 a3 ()9 5 5 (1jg S 2 A (s ¥gm
laslas ) (Yetisir et al., 2007) 39 iy Ngm (9 LS
o> LS 5 (59 9 48l Job 5 p dlawi a8 w0 lis Koo
Uil Cucurbita spp. Luwis 5l calisee 4L YY g5y g0 b
538 oo b 255 sloadli 5 oo S 2l (g5, a5 b e
.(Edelstein et al., 2004)

o ludlis Sd 9 A ()9
g 23 152550 2B 5l g dop G Jlein] waws 3 4L il
1Ll s e oyl Ll SLid g 55 (59 0 oy iy Jlois]
gz o)ludls S g 55 2 1sSee @8 9 4l o Jiliie

@ e 152)95e )8 L ond il (g slajls () Jgi2) 298
(Ismet et al., 2014) 15,5 55 o)lusls i o3lo S0

S gl

Aol glis (v o) osls uilyly o0 5l Jol> ol
O e p31 g o)y o Sl a3 15255500 5B 5 b
Mgiae s S 2030 Jlois] aw )3 dja)sSee 5 4L
g4l 3,8 & 3 (L Ll e (S0lee dullis 130
LS GlS 4 Cons Sy e (I G 1525500 )8
O rbe (pSbee dsliie Jodo Bk 5 [30)9500 251 5 (sXig
955 DipsSes B L oad dls gt il & bsyyo Sy
Wld gb)ls ey > Sy aw oS 9 D. versiformis
bl (o (7 Jga) sel oy 1ap8e 86 5 (sigey i
290 yeSee sl 8 L (lalS il o5 35 asede
g 03 gl o)l olize 38l 4 53 5 oSy s 213
315 Giel58 6L ) 0,59 IS 5o 1y alls srnesté sy Tales
A Cad (S)5-Swe ylalS (Raiesi & Ghollarata, 2006)
L aoms cnl o5 dg Jogsp ©3VL Sy a5l als lalS
Oyl Sl (Banuelos et al., 2014) 558

iy slagadld 5 15359530 g6 5 sy )

Slas ol lis (V Jgao) kedls uilyly 4500 5l Jols gl
M catsy Jobo talox 5l a3y glagadld 1555500 )6 5 4l
- ine o5 IS 35 o s St 5555 5 o 5
Caol 0305 4l

g Job

Sl o Hlis (V Jodo) Wodls uilylg 4550 a8 jglailen
Blizo 51 eizan o> Sy Jlain) s 53 13,5500 @5 5 42l
Mogime g2 Jsbo 22> gy Jloil o 53 12)9500 )8 5 4L
0l gudli iguad 4l a8 ol L b jlow (uS0lee dunnlio il oo
Iy ase Jobo oy i D. versiformis 13,e S z,L8 5435 L
o2 Job (p peS 12)95e 286 5 (shigy e Sald (LS 5 cudly
S g s 3l Gesb 3 ipsSen Slagl (1 Jgie) wizals |,
s olS gl yiolidl el dlge il g cole o pwgis i3l
sla)ls o Ladsy ki o Job o iliél (Khan, 2005) xes
slayls (Collaetal., 2012) e s (540l g5y 045 g
{Zhang et al., 2006) J 5 935 5 g (sl (g5 0 Lo
SLs Saw g (Zhou et al., 2009) L 958 sals (59, s Sgu
ol b yl35 (Zhang et al., 2006) (s, Sy (5945 (59,
95w (s jo lasaidld S O (YU (clgimo g olgn
Oljee QoS 31 5 )b 0 ol e85 o s pu yuis 4y oo U2
@ oS imgh ;0 (Aauge, 2001) 3l 5L olS glis)l cq) g 0
s slaasl il ob L gl ws pbol Slalbds & )g0
09 S Job Ll e 1) )88 W5 dix b slalds
30)8 a5y ST 0y Slas iol3 8l a i oyles b Sid g
slaccis dyee 0 gk , (Marzizadeh et al., 2020)
il (LS )3 oo CutS g 0, Slos ili8l (5,8 468 Calises
Hart et ) . i sdalin aald HblS 4 cauws 15,6800 z)B L oss
LB L ond il (S5 3an oS calisee slacsys (al., 2015
3y Slos g aidy jl5,0 e 286wl S 4 cous 13356800
(Zoltan et al., 2022) xsgs j3)55 »» (5 50

Sy alaas
9ol Sl amdee (L (1 Jgao) sy (uibly 4o gl
dLajlos o blae 31 g oy S Jlein! gdaw 53 56800 g8



ARI~)g

VoY bino F o5l PV alor (659U alius 3 pole) (Ll pale a4 i

“Sjannvadsas ¢ (md pue f g gsd sy uds uesudis-uon ; pue ¢
o F el ard e e S e o R e € g fe

]

204 (e
H66S €0 100 89 £tn 190s¢1 TLSLT STIRrI STy 16T Y e _.«JY\I
VZTI0AA
ST9ILE 50 810 SR8 918 SITTIESL) wlE8 WSOTOSE SBOTOT +EEEE I PO
A oy
2O
JCPERS bl | wlO'89 »sR90CT e 1SO8EEE gl Jose| »eR0°00T eSOl | L]
P0ISH0Y
L BTERGD 90 v LO86ZE LE899 LE1L1996 £8°L6H YV ra e 587 s SO0E I Noe
uonday
19791 wso w00 wSO'L wDE] HH10TS wIP'ST w STHTSH W3S 0 wSCT'S T g
M Q ﬂ:..._ a3 51001 saved| isuay
Iqdosom) 10 nplam g
MM Japew Aip -n.n-ns.._ M.“”ui Lap .““.u qsasy N g e wauw JEay eqefe 10 yMam gsaa g J0 Jaquny gy
e eyt @0 o de : —~REe UOLmemle  ovcHp  qf0 A
e €0 s
a SUONELIEA
n.-.“-kavn-”- - {£jes 10 unog
3 U 2
Ll )l 7 R R o e

JIDGUININD ASNOYUINIH JO SINSLIDIEIRYD IMOLT JWOS U0 (SUN) [EZYLI0IAW PUE HI0)SI001 J0 133152 341 10] SIS YAONY -1 AqE]
< - ot G 1f Ry € 2 S E oy (oS € 3opsle A soaem”



V0D S8 (guy culhS Loyl )0 (SIS Sl 090m Cnda 9 3, as coidy 12 13259500 ) b el 3 arly i1 Sliasly 9 001 (5550

SlEL jld agm (A5 Olho (B 1 525950 B8 9 @l 5T uilyly 450 Y Jgse
Table 2- ANOVA results of the effect of rootstock and mycorrhiza fungi on some quality traits of greenhouse cucumber fruit
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Figure 1- The interaction effect of rootstock xmycorrhizal fungi on the yield plant in greenhouse cucumber
Myecorrhizal fungi Diversispora versiformis (Dv), control without mycorrhiza (C). (DMRT, p<0.05)
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