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Abstract: In this study secdling b
Sertical planting system were evalua
desion

three dfferent heigh
paneis

Fepth, 50cm wide and 100 cm length) were
topy and a horizontal panel was used a5 con
evel were ot sigificant on lea
pane orientation

plant height (P=1%

ed. A

) i.e. average plant height

Fares ganel, Planting height was also signficant on plant helght
mpared to plants n the top level In

{ntermeciote levels were onger Co
and dry weight and leaf length of
Rorzontalsystem. Biomass estima
is much lower compared to 900
panelsf (5000g). 1t is concluded that st
Cpace efciency and produce more vigor
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INTRODUCTION
Transplanting 3 techmi
rodction and especialy vegetables

roduction, glant censky and

it o panel crientations (westward an
s from floo of Qreesiouse vias Cort
o some compartments wilh 10 cm height ierval (exch conparmert 0 70

1 length and frech and ry weight in

i nok affect plant height. Honever

on from 400 plant/m: i I
plank. i four

jcal operation for plant
nd omamentals

greenhouse space effcency of 2
1 base on completely randomized
15 astwad), tvio panel siopes (60, 75 degrees) and

i, it three replicatons. The vertical

factoril experimen

ot
ol

e i three pianting heights (bottom, e and
e efect of panel orentation, siope and plantng
any statidical level. Besides,

e effec of panei slope vias sgnifcant on
e higher i 75-degree panel in comparon v 60~
(P>1%) and plnt in low and

dcition mean height, fresh
e vertical system was higher in ol reatments over
orantal system was 1400 g/’ Wit

andgim in 60° (2400g) and 800 plant in eght
g vertical plating sysem, can enance grecoiause

ous secdings.
ceadling densiy, biomas, space eficeny

Same varibles affect successful and conmercial
ansplant production. Propes and suitable planting

o o0 i sty ovr the  appraus are {portnt N, TOoper ways are
T o ™ iy produced_In e mosk commn a1 comperciy used for
inhouses and & an out season process, Ths U purpose Unvanmard,  2009). _Produci
s s benes n comparon i common  banspiark WY e S reduces labor cost in
e wekodng: 1t and cqual gl s and brins abcu B 9000 siation for a
N cion, 2 manpuiting vater and urkcn  hgher degree of ‘echanization(Bodnar and Garton,

Managemet, 3- they can be kept n greenhouse:
e dred e, 4- fresh and healthy plants,

faster arowth and higher yield and 6- eary ciping

o togner yiek (Gamer and Bprkman, 1997).

e e nand conedering high consteuction costs
'3 greenhouse at the beginning and ko 3 short
roduction vihich normally takes

perod of transplant
ace before the actua
Grserhouse ony for the purpose’ of lransplar
S educion s not commescially suggested. Therefre
yng 1o concent

s 10 a limiled space or tying o optmize th
Soace i greenhouses and

o inpuds In orger to cut
nerest

} growth season, consircting

Jvin production costs, 5

rate. fhe  transplant_production

ko ncreasig the eficacy

o
5

o6, A Koza et al. (2004) reported the use of a
Closed system using artical fght. This system was
e o produce high qualty ansplants i a short

o time and fcrease total yied per unit area
Bore s mainy cue to utlization of a multi level
media system, optimizing light and temperalure,
Thotosynihess, €O, concentrationand waler, Uty
B eating costs even in northen parts because of
Seing good neulted materials and recrculte viater
Uvough wates vagor from cooling system. In this
Sy a novel vertical planting system s introduced
e efficacy on greenhouse space manpulation
evalusted.
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[image: image4.jpg]MATERIALS and METHOD.
Planting system

Meta pancls were made of gabvanized pltes
(05mm thiGk) wih 100x50¢10 cn size, 1 each
panel 10 compariments with 10 an heiht were
desiged which ended 0 2 45 anole at the battom to
el keep the roving mecia in plac (Fi. 1). Smal
rinage pores e o made at the botiom of each
partiion and each penel vas placed on o melal
Fame. Paneis with the same size were also used for
horzontal panting. The. growing meda conssts of
foam, san ard composted aimal manure 1111 for
al pancls. The amount of growing meda for i
panels s equal acording o the umber of pints
e, hence eaeh plant occupied the same omount of
meda i balh vertcal and. horizontal plnting
sytems

The experment was performed a5 a factril
expermen based on a completely randomized desin
il thee. facors namely onntaton o panel
csablhment  (east_and estvards), sope. end
ponting level wih tce repicates. The angle of
Establshment in both orentatons iere 60° and 75
I order o study and investgate the pianting heigit
on panel, the pancs were grouped 1 thes height
sectons (ower, inemedate: and_upper) cach
comprised of 3 compartments (as replates) The
Pumber of plants n Gach vertical penl s 100 and
 norzonta panels having 1 mind 400plan, 200
plnts. were. planted. n-cach 05m: panel Dally
rigaton was performert a two ers per e,

Environmental condition and site.

“This experiment was conducted i a greenhouse:
Wil 2 polyetiylene covering. Average temperature
and RH were 24 C and 65%, respectivly.

Messured traits

Heasured irats for this experiment are transplant
heght, fresh and dry wegnt and leaf length.
Aagregate biomass of each system accorcing e
Pumber of pancls per me (2 panels horizontal, 4
panels with 60 and § paneis uith 75) were aiso
calclated. Finally transplants were moved nto field
a0 RUIC was measured 5 days after this process n
oder (0 estimate the after transplanting stage
systems. Feid o space efficacy n each system
(horizonta, 60° and 75) based on 400 plant/m
Gensity for a greennouse with 10 meters widh and
patis of 0.5 m wid vias calcuated and discussed as
follow.
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Figure 1. Veiw of vertical planting systenn

Calculating field efficacy
Number of plants i effcacy of 100% for 101

400 plnts/ x 1017 4000

‘space efficacy of horizoatal fled and paths of 0.5
meter widkh and planting 1owS with 0.5 meter widh
(Fig 20)

6 (planting rows) x 400= 2400 (12 pancls 0.5m" with
200 ransplants)

2400/4000 (100% efficacy) =

06 x 100- 60%

Space efficacy in 60 with paths of 05 meter
widih and plantng fows with L meter width (Fig. 2
8)

12 (planting rovs) x 400= 4800 (48 panels 0.5
With 100 ransplants)

120%

‘Space efficacy n 75 with paths of 0.5 meter
Width and planting rovs with 05 meer width (Fig
x;

20 (glanting rows) 400 = 00D (80 panes 0.5m7
With 100 oansplarcs)

B000/4000= 2 x 100= 200%

Data were analyzed using JMPA softare, Where
snficant  (PS0.05) treatment _effects _were
determined by ANOVA, data feans were separated
by the L5D test.
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Figurs 2. Number of planting panels for_different
Planting systems (3 orzord parcing; 8: venal
Raring win pand's Sipe of 60 C: verical planing W
panels sope o 75)

RESULTS and DISCUSSION

“Ine effect of drection, siope and planting level
wias ot signiiant on leaf length and fresh and dry
Vilght in any statstica feve, Directon ais0 did rot
affct piant height, bt the effect of estabishment
Zngie was sinficant on plant heght (P21%) and
Jants in panels vith 75 had an average. more heght

Compared to pants in 60 ones (i, 3).
156
7

Fioure 3. Effect of stablishment angle of vertial
planting ‘on plant helghtiem). * Hocaontal g,
Setes parking win pand's sicpe of 60" and vencl
ranting it panelssope f 75

1381

o &

Plant height )

stablishment angle *

Planting height was aso_signiicant on_plant
heght (P21%) L. pant in Jow and intermediate.
evels were longer compared to plants i the upper
levels (Fig 4).
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Figure 4. Effect of planting level on plant height
ey = ianing neght an pand, wicn panes were
Grauped n hres heghe secsons (ower, ntemedate and
9]

In aciion mean heght, fesh and dry weight and
Jeaf length of trangplants 1 the vertcal system was
Iigher n all treaiments over horizontal_system.
Blomass estmation from 400 panym’ in horizontal
system vas 1900 gl wheh s much lower
Compared 1o 400 plant o four panes

{2400g) and 800 plant n eght panelsn” (50000).

n 3 high density part o a fied, avalabl f: for
2 singie plant s fow at soil surface and this Imited
Space compared to plants with more space s reach in
inia red lght (Javanmard, 2009), Altough a verlcal
Systn receives fess ht compared to horizontal, but
e mere plant groud i these systems seems 10 be
reated to factors Iike more avalable space for root
2t shoot and slso receiving fght better for each
plant and lower overlap of plns and shading and
Teucing compeition or nutients and CO; and better
Lentiation. Leaf area and dry matter of root and
Shoot ncreases vith the increase i tray sie. iesmit
nd Duval (1998) reported that pants n decper trays
hac a fover space for aerial growth and did not
beneft the extra space for root grovth. In contrast,
ransplants lie tomato which had 2 large space for
acrial part growth bt imited fo roots, eaf area vias
Felted to the avalable underground space (Nesmit
and Duval, 1988).

‘lthough equal amounts of sol media viere used
in s experiment for both systems used, but
probibly the of depth anl a iited meci2 volme n
Rorizontalsystem,  the reason of lorer grovih rate.
A research on tomalo shovied that If there Is no
fintaton for aerial part qrowth and plants are fullin
nulrion and ventiation, the lower_the root bal
Volume (lower than 450 I comparison to 1500 i
or more) growth wil be affected sharper and in
Teltion to this diferent plant sies are observed
(Leskover and Cantife, 1991).

Gray et al, (1980) reported that increasing sced
densty i1 growing meda will decrease wansplant
heint, secondary stem growth and fresh weight of





[image: image6.jpg]Shoot and roat. It takes longer with these plants to
reach the wrgid point after transpianting and
fowering wil take place a few days ter. But early
ipening yild o s are increased and mean weight
of s s not affeced n this manner (Gray et al,
1980} In the present stuy plant densiy s increased
per unit area via vertical system and fresh weight
Increased signiicanty over horizontal system and (s
ecrease was ol related vt transplant (ength.
Higher cualty and plant vigor reduced the problems
wilh transplanting process and_reaching to. the
desired trgid point tock place rapiy

concLusIoNs

I conclusion from this experiment, it seems o
15, vertcal system with possible efectve use of
greentiowse. space. can increase the._number_of
ransplants and_producing bigger and Vigorous
ransplant. In other words, reduceig the tme period
from eniiancing growth, can be effective i transplant
producton and redicing the use of energy and other
inputs.
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