A% limo) 9 3l /90 85l [ porvin ul> | aLS Cluds 5,908

(Cucumis sativus) glaLdS s 5 ,Sloc g oy b asli p dig Cau )i o9y 90 il
JETLND)
Effect of Two Training Methods on Growth Indices and Yield of Greenhouse
Cucumber (Cucumis sativus), cv. Gohar
Tlogd oy 57,550 ol ' guaml e Lo
O N by g, A VYY il b

ouS
IS Sl 2 5 gl SIS 5 Shas 3 02, loabl 1 had Sl 5 43 i 1 ) oot
W358 swon 350 laFLE 5o g Sl ST g, ol W S Ghg) 99 GReal (al 5o D plandl 1SS A b ol
Doy Cum )i gy a5 9 Hlad bl ol s )5 s )0 Jle 5 (b (b (grmb 555 Dol 5wl e b Dl b Juad Ol s
aS oy las piored ol ] Cawody slasle ST g, ;0 0,5 Slawd g digr Job (5 e 9 Cadilo olS 0l (s lo pre 30
5 g 53 ogen 5 J5 Sl oS o yd i35 A e i) €95 51 S g 05 8 50 IS Slawi el crge 558 Dt talS
b ounlie o Shos g ogre olusi b 598 Sl i Wig) oy (ite (Ko iz ed 8,5 15 Wiy Con 3 Sy, Sl Cou 3 Slae

o (olosy o&iils «(g5,9laS caslisls SLel pole 09,5 oyl Lobiwl g ol cwliss IS (geoeiils ol gay ¥ 5 ¥ o)
Email: sshirahmadi2@gmail.com Jgtans odiann gi

ARA%



o8 o Sles (VL 4 pliws Glp | kil ool
u‘).uo x» ud.u.vcb LQO)LH.'}L{;} Slass u....alf 9 ol.:f w).' A..SLSA
oo g Seii Gial8l Lo 4y 9 008 e 53U Sy e
Slolass 31 09l5 S j0 gl o obS Sy s il
sl Wgl ol S s 2 il co S
oegsy oeluly (1996 Jgis) b il S a,
iz 50 oge o Cols) (2003)" Lol a5 BlusKen
Seals 4 e S gylwlaule b B> g adleww] lge
S olepe @l o ookml 5wl s Slejee slalkls
JHlo 4 S5 o5 dea5 wanl Jloy95 10 oYL Coenl 3l sy,
)l Lbcbj.: 9 03l Lbc\jj.: M) L J..)L:.J dl?u‘ [EPOW) eL:f @9.:5
g adly Solen S0SG Loo)lusls Job o5 5 maw slas )
s b (1995 & fsKing) 00 5 o Jeol 0y jo B IeSS
GBSy gl G5 S9k e » lgiee G Sy
55,8 ali>dae |y (g lo gine 3l oL (a5 sad 5 Lo Lo
slo 3 5b cou 1) oLS )8 oojgpend OS> Sk
SSlslga sla el )b alaxsl L g 65 (2006 M oYiey )
WS oo 8 axg 0,00 LA o AT wis e
(JeSe slayg 3l eolatnl) (5,0l mlaw 4 4z g5 i laailslS
cho b cwlin g s Jlo)55 p Slss sonlBl Ll i
dlie yaud Guiod opl jo Ladl oo Dgliie (6,105
St 5 (5 Sl Gl L Wi ca i ) 50
Lo jo Jlad Ol sy 5l jLs olS o Sles 4y by o Olao

Ll oo ools ylas glaslsls

b, 9 olge
L by @y ol b (gogas AlHS axly S 5o Giagh o0
e YO Job 4 o iy UV as cole g )Ll o il
oley D a0 S Txl e 0 glay)l e A ailes pe
S 0 IVAY ole olo,m B AYAY ole cpes 3l LS oy
L) 00 Gy ad Dl ptd S gy jeliteds 0l aid S
oo 0095 b Glee 9 QL)) Sglite fad 95 oS ol
S slacSsh 2 B s bl oyt plags S
ey 5 4Lisd (Bs)) de Cai by, g9 90 L (SHola
4 silesl oty po 50 LS g gy 9 LSS 4w 5 (AT
Sy 4 bgrpe) j255 JS 5 oy 5ol Tl jo el jo |2

6. Lorenzo

7. Hikosaka and Sugiyama
8. Buiskool

9. Premalatha

A

e g My GBASLE p A St i g 99 5

doddo

oL (Sislsm leanld et 5l (o plsrear iwgid
239 ol ged 5 05, 5558 ]y egdle 5 Cunl 55 @ Aty
wiloe N8 55 oS o Ol lgime 3 Sis ool
a5 b oS 0, Jyano ;5 (2006 o), Sas 5 sl o
&3)lpe eSS el Sgliie He oS g CoeS @
o515 pinadl Lyl st G5 gl o, Jsb asle
b AS e g8 g Jle (oglS Lsle WlS
Wl o> b agly U oS 53 9 S 9 Spdyee
) SE g 5l Sl e 5 olS 15T phas! Loyl i
oo S5 51 (o L3 (2003 T 4/ g0 g Kidyger) 5)lo
BT ol 5 plies) laole Job o a5 cnl slogue
9 S 2 IS0 e Lo yeSB Sl (Su s lies Shsn
S5l LS (2010 (S ¢ T ol conl LS Jgamte g
Ll 05800 gmme 59, Job 4 Dol o (BLS g 5938
Luls o )L ol gad g o, a5 Cuwl ool las @ldlae
Jedoas obgS 55, Jsb 4 Cond Vb 8 ol g il 5, Jsbo
5 et SOl Gl g Sis sole @ugi 0 Dl s
Gl 00 asuioo Lized g Sl walg> o o Slee e
A 0 I Camizr s p Sl a0 b e, Job oS
Ol 4 aunly L3 ogue oy (1993 Ll lo) W50 filite
CS o (0ga0) P Coomw A &S el L;‘AS)L,.%MT lge
Obae 5o Gl ools lis by sy 5 (1995 il lo) wiS oo
goi Cowl b AMeww] Slge Fiw Ceyw aSyl cde @
Jole 5 oS Ll 5 s adlie diend 5 5 ol
5olS Coge j IS ailex dadw iol38l cusl caiiSoguse
30,5 oo Srdwgid Olge yiaw LalS L oguwes alsgx olass
S Gl 4 Oledais G (zelS (2001 F o/ 5 deso)
S 50 a0 IEVY Gl a0 Slee ol o oo
ozl K0 Olbu i jo (2006 ¢ plu,lo) i lalS
Olies 4 e, B p3Y (slajg) a5 Canl oad (31557 ylomesly
shad Ol s ).ul.’ CoS (G4l g jebay 205 ws s O
Aoy D) ongay cpl wigy Gl psY g, olaws g ol
ailgs oo g o4l bLI o Slee e b ogro Slass g (20 J5
9 ST LN %58 ,5 eoliiwl culoy sloasle lgea
L ‘5..»).“\) ‘5‘).3 ‘) oL:f ‘5»1.:‘9.5 449.' u.u).i (2004 Ul)lS.o.a:

gb obml by wloyoe Sl a0l ol 5s 0590 595

1. Marcelis

2. Heuvelink and Dorais
3. Gao

4. Mohammad and Amer
5. lllangakoon



5 oo 3 smly [0 8)lod [phiis aler | BLS Cladgi (55908
—w> » (GSA Image Analayzer) ,l33lss 31 oolazul
Slie Ghagh plxl Job 50 08 alre gye e Sl
oleds b laaigy J5 olasd auid )5 L5 sy 0j50 (oS
g b 0] e 0,5 VY yo alold @ wig e 0 5 olaw
g o Soge J1)led b 5 g )0 (B8 BB oge Slass
Lj osls .o 4.......1[.‘>LA 4.;5) P .))S.Lo.c LCboB.z.a u")?" L’ 9
3 Sl anglio 5 5JUT SAS (9/1) 5805 5l ooliul
doys g Jlisl mhw o 5SSl slasals sz ge3l &b
Slic 5 oyp Gad Wb g Lakie gz b plxl
20,5 colaiul ool Swer ol 5l o Slas 4y bgs e
Sigma 4 Excel (V/2013) ,l58le, aliwgas b logad g,

g S i 9 99 50 Wby sl sl L)
Al Sy by (V Jsoz) omibyly 438 ol wlaly
Slasi g g )l oy So Jlinl gl 3 )b oe
el gyl e il oSl Jsb g ol plis o8
9 Wg glw,l YL (V) Sbe aslie Jooo wlaly
V&ij? el Cewods a LSS 09y 50 0,5 dlasd s s
slawi b Jald slaasg a5 wo,S )by 55 (1998) S 4
Sy S (g 05 Sl g Saddy aig lis )] jaS 4Ll
L oS <5 8 cwy gy 56 oo oS ole Jsb
OhlSes 5 T ams o ol cilhe 3o cnl slaasdly
WS Wgr Sy S0 )0 a5 widl Caws amS ol 4 (2007)
S p b glodin (5,842 65 50 o2 g 5 4L A o0
obS o ielisS g wsgad Iy oS cp oy oy Sl S
Ghey 90 O Oee® Sn 0w s b 4 baye
30 Gy giae S Iy mhaw a5l asligs 5 Lo
li a5 hogh G0 .Sl 0429 do 0 gy Jlio | e
slaghy, 5| Sp ghe o)l cblhe pol> Gdss bl
&Sy e Wy cdpd b Wy ey i
Sl (2006 Yoy ) <5 Bl LA g by,
LS (e (5 WS (o0 Sgamma | Flinsid Lo oS S
WS Ol 1) (Al pwsd el ol Vb S e
2Ly 5 Ol s o0 S5 4 (2005 ) San 5 O rs)
Jedoas 5 Sl 00y a3LiSS by, 5l SYL asligs () o
ool o Slas Glealy azligs g, 30 Fomb Sy e
@sle olaws els a4 ssed le Oleioe ol a8l

3. Jovicich
4, Ara
5. Wyss

ARR

ooty Gol> sl gla i 5o 5 s (0l N gl
SE S & G Sy gl jeb 5l e g Wud cS
S 4 L s mpete )3 a5 VIV @Slass ) sl
mis, alols x laaigy alols ululy (Bex¥+) cuslS g5SI)
ol FO glis,) o o) cbasls Luyp Sllas (o
5 ool sleoge S5 5l x5l ez LS 4
Wy Jad el jo 285 elol W iy, o, olidl
ol Sas Bl ag Jsb sl Lo oyb leasls
e Gl iz s b ol sl alold) 20T J5b
093 & oy g w485 a0 Lg e slp ped ol
28,5 ol yatans jebay 0, Jad Jsb o Lol cladils
50 base Lol a8l asligs iy, ;0 baig Cou i jglaiedy
WD) L5 o 5L 51 S 5 (e 09) (S p iy alo e
Sedle B b &l 50 5 03,5 (5ol (Restle V- Gy
flool by s ol il glaasls ol o, olSel Ll
masls o 5l S Al Ce w4 il slaasls ISl
N ceslio g (598 axligs aigy jo ,0 aldl b, > Gl
5 o oailmy Lol 90 4 &8 5 Dbl (a3l ,lad 5 Job L
23l Jlasl g Vb 5o 2lsp pe S 4 Lo Sl plaS e
L ol Jad bl b olS Lol alls aslicSs by, ,o
S onl QO bhug Bg w4 3,55 2 Gloj 40
o8 Lis 1) 355 gogee el as, b bbb g as
s 09 Jsb o SIS all g alys; sles Sk
s sy g ol S il 4z s VA E Y YO £ Y 5 ia
(@S o S B Leo) b Ol pnis 03 dusyo VO-50
oy (4il35)) (2B JS Gliee 4 bgaje sloosls Sl s L
sools ol ools lis al, Jad Jsb 0 ) mhw 4
FHE(S ) Voo L c_e\} Gwl.».m‘}m Ko ‘ )l A_Ey)_@
B e S S b Gl 3 e o sl Cassa,
L s bae bl ab g Soslail TES 1339 Jas Jo>
a oolS ab; Jab Jsb o o plodl sloykd g kal o,
3 (T Tymr 6l o) S (slonsS b bl Jyone 90 50
ClogeS o olde asliy a4 azgy L sl Ol oea L
39y S Wogee bl .asid [ F 18 4385 550 0dd cdwlice
YoY/0) b g (el \Y-10) Jsb 5o e b oo 4o
S sus, liogas <8 ool aiy il (el
b bl 55 o5 okee Jsbo 5 05 Slass 5 &gy gl ) el
bM)thm‘ﬁ‘ B tj).sa.la.w u‘)—A—AﬁM 6;»50)..\.1‘ \.\.M.;)

1. Nunhems
2. Bio 20



b jials S oolaws o moldl Ldoay asligs slaasy
el 0li8] dLQ.»‘ j).‘

gy G asll Ay Cun i gy 99 U

Gyl 5l g 0gd o Lgmme olS sloS s olow saimo als
39 990 JLQ..J‘ sbl)ksa U")“"“"f ol_:f 5)_, S5 C‘E‘“ )i.'.‘b

SO LS wd; sl asls p die Con s sy 99 S oubls 4 @l ) Joue
Table 1: Variance analysis of the effect of two training methods on growing indices in greenhouse cucumber
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** *and ns: Significant at P<0.01 and P<<0.05 and not significant, respectively

Table 2: Means comparison of the effect of two training methods on growing indices in greenhouse cucumber
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Means in every column followed by the same letters are not significantly different at P<0.05, according the Duncan’'s Multiple Range
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Fig. 1: Variation of solar radiation and light intensity in and out of greenhouse during growth season

Table 3: Variance analysis of the effect of two training methods on fruit yeild in greenhouse cucumber

Slayyo el
Mean squares
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Erorr
2.79 8.5 2.62 2.62 9.30 9.30 5.81 9.04 4.13 7.74 - (90,9)
CV (%)
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* and ns: Significant at P<<0.05 and not significant, respectively
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Fig. 2: Development of one flower per node in March (twin stem in the right and single stem in the left)
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Fig. 3: Development of three flowers per node in May and June (twin stem in the right and single stem in the left)
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Fig. 4: Relationship between the flower number per plant and light intensity in two training methods in cucumber plant
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Fig. 5: Relationship between fruit number per plant and light intensity in two training methods in cucumber plant
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Effect of Two Training Methods on Growth Indices and Yield of Greenhouse
Cucumber (Cucumis sativus), cv. Gohar

Shirahmadi'", S., Barzegar?, T. and Ghahremanis, Z.
Abstract

In order to evaluate the effect of training methods and seasonal changes on growth and yield of greenhouse cucumber,
an experiment was conducted in a randomized complete block design with three replications. Treatments consisted of
two training method including Twin-stem method (V-method) and single-stem method (high-wire method). Seasonal
changes were considered as the variation of solar radiation and natural light during winter and spring. The result showed
that training method had significant effect on plant growth. The highest plant length and node number was obtained
from single-stem method. Reduction in the light radiation decreased the number of flowers per node without affecting
the pruning and training methods, while the number of flowers per plant and consequently number of fruit and yield per
plant varied in different treatments. Positive correlation was observed among light radiation, fruit number and yield.
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