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Abstract : Growing environmental and sustainability concerns have driven continual modernization of horticultural practices,
especially for urban farming. Controlled environment and soilless production methods are increasing in popularity because of
their  efficient  resource use and intensive cropping capabilities.  However,  some popular  substrates  used for  hydroponic
cultivation, particularly rock wool,  represent a large environmental burden in regard to their manufacture and disposal.
Substrate-less hydroponic systems are effective in producing short cropping cycle plants such as lettuce or herbs, but less
information is available for the production of plants with larger root-systems and longer cropping times. Here, we investigated
the viability  of  a  hybrid  aeroponic/nutrient  film technique (AP/NFT)  system for  the  cultivation  of  greenhouse tomatoes
(<em>Solanum lycopersicum </em>&lsquo;Panovy&rsquo;). The plants grown in the AP/NFT system had a more compact
phenotype, accumulated more Na<sup>+</sup> and less P and S than the rock wool grown counterparts. Due to forced
irrigation interruptions, we propose that the differences observed were cofounded by the differing severity of water-stress for
plants with and without substrate. They may also be caused by a higher root zone temperature predominant in plants exposed
to AP/NFT. However, leaf area, stem diameter, and number of trusses did not differ significantly. The same was found for leaf
pigments  and  plant  photosynthetic  efficiency.  Overall,  the  AP/NFT  system appears  to  be  viable  for  the  production  of
greenhouse tomato, enabling the environment to be relieved by way of lessening rock wool usage.
Keywords : closed aeroponic systems, fruit quality, nutrient dynamics, substrate waste reduction, urban farming systems,
water savings
Conference Title : ICUA 2017 : International Conference on Urban Agriculture
Conference Location : Toronto, Canada
Conference Dates : June 15-16, 2017

World Academy of Science, Engineering and Technology
International Journal of Agricultural and Biosystems Engineering

Vol:11, No:06, 2017

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 A
gr

ic
ul

tu
ra

l a
nd

 B
io

sy
st

em
s 

En
gi

ne
er

in
g 

Vo
l:1

1,
 N

o:
06

, 2
01

7 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/6

53
51

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 11(06) 2017 1

https://publications.waset.org/abstracts/65351.pdf

