Could vertical farming be used as a more efficient method than conventional

Aims arable farm].ng ln Ireland? T-Test Results
-To set up a miniature vertical farm and conventional = ' 3 | R We decided to do [I-tests because there was
arable farm i 64 "“ a large sample size (a sample size of 96
plants in total). The t-test results state that
-To investigate how efficient vertical farming could be the p-value of all of our sets of results were
in Ireland by comparing the average dry mass, average P — < W . e _ _ less than 0.05 (alpha level). Therefore there
stem length and average number of leaves produced, =" o= = o\l >3 : E R SRS B S TAL N m.. "”ﬂ‘i IS a signiticant difference between the
of lettuce and coriander plants under conventional e = Ga_ NP o Tecain (LWL iy ::, AL vertically and conventionally farmed lettuce
arable farming conditions and hydroponic vertical & . | X e I S il A8 VA W W, and coriander. From looking at the results,
farming conditions over a five week period. . % " : £ 9 gAY o 8 we can also see that vertical farming has a
T — ey higher average dry mass, humber of leaves,
-To compare the quality of the plants produced by both and height than conventional arable farming.
methods based on EU and Irish growing standards T_he _N”” hypﬂthesls is when there IS o
significant difference between vertical and
conventional arable farming. Null hypothesis
s rejected because all of the sets of results
Introduction Materials and Method Results p < 0.05.
Vertical farming involves growing crops in vertical For our experiment, we grew lettuce and coriander using A Bar Chart of The Mean Height of Lettuce
stacks. Most vertical farms use hydroponic media vertical farming and conventional arable farming methods Plants in Each Farming System
instead of soil, and LED lights instead of sunlight. respectively. We planted 24 lettuce seeds and 24 _ )
Vertical farming has the advantage that variables such coriander seeds in each system. Each plant was given a _ Conclusion and Recommendations
as temperature, light intensity, humidity, and quantity of label, and we recorded the height and the number of ’E ’ OU""’ESU“S showed that, on average, the
water and nutrients can all be controlled. [Kalantari, leaves for each plant every week. We compared the rate 3 vertically farmed plants were taller (15.15 cm vs
Fatemeh and Osman Mohd Tahir, 2018] of growth of the plants by measuring their height, the £ S,pomyjor Entioe: 9.8 O Ve 2.2 | g Lof
§ coriander), had a larger dry mass (7.10 grams vs
number of Iez_wes on each plant, the drj_; mass, and the Week2  Week3  Weekd  Weeks 0.07 grams for lettuce, 0.29 grams vs 0.02 grams
Vertical farms are being developed for use in areas length and width of the leaves. We statistically analysed Time (in weeks) for coriander), had a larger number of leaves
where land is scarce and the soil is infertile. Vertical our results by completing T-Tests. We also measured the A Bar Chart of The Mean Height of (9.63 vs 3.88 for lettuce, 5.04 vs 1.46 for
farming is well suited to urban areas, such as Dublin quality of the plants by comparing the characteristics of Corander Plasits i Easck Farmitiie Svet coriander), and had bigger leaves. All of these
. 1 . g System . o S
and Belfast, where space is at a greater premium. our plants to EU and Irish standards. difference were statistically significant
Growing food in these cities would also reduce food n e e according to the twg“ta”efi t-test, Wherfa P <
miles significantly. Vertical farms could be set up in For the vertical farm, we used the hydroponic deep water : 0.05. We found that the biggest plants in the
places with infertile soil, for example Leitrim, where only culture method. We grew these plants in the growing : vertical famming system were Ssllable by EU
1% of soil tested having good overall fertility as of 2014 medium perlite, and fed them a water solution with added £ 2G o SlARORDS (AFCP il o LNEGE
. > S : ' e i £ standards and The Official Journal of The
[Teagasc, 2014]. Vertical farming has significant nutrients (4ml of fertiliser per 1 litre of water, as % ——— - - European Union), whereas the biggest plants in
environmental benefits as well, as it would allow Irish recommended on the instruction manual of the VAXER e i woeks the conventional arable farm were unsellable.
soil to replenish itself and encourage Irish biodiversity fertiliser). Once their roots grew, they regulated their own Our data indicates that vertical farming has a
to recreate their habitats in soil [Coleman, David C, water usage using the water solution in the basin of the A Bar Chart of The Mean Number Of much faster rate of growth and produces
2017]. Ireland could also focus on growing certain hydroponic system. We also used an LED Light and an air Lettuce Leaves in Each Farming System better quality plants than conventional arable
crops using vertical farms instead of importing them pump to control the environment. Vemiloal Fautrfing Bstents ' i Gusssmibvondl drabia nstees farming. By looking at these results, we have
from other countries. This would be helpful in relation to " come to the conclusion that vertical farming is
Brexit, as we wouldn’t have to depend on imports from In the conventional arable farm, we used soil-based é’ " ST gﬁlclent method (.}f fafrmlng than
other countries. farming. We fed the plants 10 ml of water every second i conventional arable farming in Ireland.
day. This was set up using soil and natural sunlight. E Vertical Farms would be of great benefit to
- e O W T P SN restaurants and hotels in Ireland, because they
NOT— could set up small vertical farms and grow
fresh vegetables and herbs to use when
Summary Of Results A Bar Chart of The Mean Number of Coriander cooking. They could set up this in any available
) Leaves in Each Farming System place (even if it doesn't have access to
The Mean Results for the Lettuce Plants The Mean Results for the Coriander Plants Verticat Farmine Syetemn = Comentionst Arabie Syatens sunlight), for example car parks, underground
Vertical Farm | Conventional | T-test Results Vertical Farm | Conventional [T-test Results e o | = areas, kitchens and attics. Larger vertical
Arable Farm |  (p-value) Arable Farm | (p-value) E farms could also be set up to transport fresh
T e o) e N e il
Height (as of week 5) |15.15 cm 6.28 cm 0.000000004 Height (as of week 5) [6.93 cm 3.21 cm 0.01 ?% find ways to spreat?i the light source fUrThET to
No. of Leaves 9.63 3.88 0.00007 No. of Leaves 5 04 1.46 0.04 T T . ensure plants obtain the same amount of light
(as of week 5) (as of week 5) Time (in weeks)




