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ABSTRACT

Potato (Solanum tuberosum L), a vital food crop in the Solanaceae family, has its origins in Peru's Inca regions. The traditional
method of utilizing the harvest from the previous season as seed tubers frequently results in the accumulation of seed borne diseases,
which causes seed degeneration and large production losses. Aeroponics, in particular, is noted for its advantages in growing plants
in a misted nutrient medium, free from soil or aggregate media. This technique, when combined with tissue culture's meristem
culture, ensures the production of pathogen-free seed tubers by eliminating viral pathogens from the plantlets before aeroponic
propagation. The integration of these methods can overcome the limitations of conventional techniques, offering year-round
production and enhanced control over environmental conditions. The use of aeroponics, supplemented by tissue culture, provides a
robust solution to the challenges faced in traditional potato seed production. It facilitates the rapid multiplication of healthy, high-
quality seed tubers, crucial for maintaining genetic diversity and improving crop yields. This approach is particularly beneficial for
developing countries, where resource constraints often limit the effectiveness of conventional methods. There is need to compile
aeroponics overview to understand the significance and limitations of the potato seed production through aeroponics for global food
security. This review underscores the importance of adopting aeroponics and tissue culture to enhance potato seed propagation and
ensuresustainable agricultural practices.
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Introduction

Potato (Solanum tuberosum L.), a member of the Solanaceae
family, is one of the most important agricultural crops grown
worldwide. Tetraploid (2n = 4x = 48) potatoes are the most
widely produced kind; however, diploid (2n = 2x = 24) and
pentaploid (2n = 5x = 60) potatoes are also available.
Sustainable agricultural improvements are among the most
important criteria for ensuring global food security and climate-
smart agriculture. The increasing global population is driving
higher demand for food, making it difficult to ensure a sufficient
supply of nutritious options. Potatoes, due to their high
nutritional value, have become a key solution. With exceptional
yield potential, adaptability to various climates, and a rich
nutrient profile, potatoes are now recognized as a leading staple
crop worldwide. They surpass cereals in protein production per
hectare and provide superior dry matter content, highlighting
their importance in global food security. Moreover, the potato
possesses the highest biological grade protein. It has the
capacity to play a crucial role in filling the gap in global food
security. Potatoes serve not only as a staple food but also as a
cultivated vegetable for consumption. Additionally, they are
processed into various products such as French fries, chips,
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frozen goods, dry goods, and starch for manufacturing
purposes. India is now the world's second-largest producer of
potatoes, behind China, as global production has increased from
1.3 million tonnes to over 34 million tonnes in the last 60 years,
with 56 million metric tons produced [1]. However, a number of
less obvious trends in the growth rates for potato yields, area,
and outputare hidden by this astounding increase.

In India, Utter Pradesh ranks 1" with a production share of
29.65%, followed by West Bengal (23.51%), Bihar (17.02),
Gujrat (7.05), and Madhya Pradesh ranks 5" with a production
share of 6.68% [2]. Two tons of tubers, each with an average size
of 50 g, are needed for every hectare of potatoes. The average
tuber size in the polyploid series (2n = 2x =24 to 2n=6x=72) is
mostly determined by the genetic resources of the potato,
facilitating gene transfer across ploidy levels. Among these,
primary commercial potato varieties are classified into two
groups: tuberosum (TBR) and andigena (ADG). Currently, there
are several potato propagation methods utilized all over the
world to increase the amount of seed potatoes. Nonetheless, the
majority of farmers in developing nations multiply potato seeds
by utilizing the traditional technique for producing seed tubers.
All techniques have their drawbacks and difficulties, but when it
comes to generating high-quality seed tubers for farmers with
limited resources, the conventional technique has the most
obstacles. The standard method of producing potato seed has
not proven successful in preventing or minimizing the spread of
diseases. This is mostly because of the fact that most farmed
potatoes are outbred, vegetatively propagated autotetraploids
that are susceptible to several seed-borne diseases that cause
the degradation of seed stocks over time.
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Farmers also use the crop from the previous season as seed
tubers. Disease concerns like late blight, early blight, common
scab, soft rot, fusarium wilt, potato pink rot are predominated
when it comes to maintaining vegetative supplies. As a result of
seed degradation, yield and tuber quality are significantly lost.
Thus, using high-quality seed is essential for profitable
cultivation. Today, a number of methods for producing seeds are
employed all over the world, including aeroponics, hydroponics,
and tissue culture. Because aeroponics is thought to have
several benefits over these other strategies, early experimental
tests have demonstrated that it is one of the most successful
techniques among them [3].

Aeroponics refers to the cultivation of plants in a controlled
habitat thatrelies only on air or mist and does not employ soil or
any other solid media. The Latin terms "aero" (air) and "ponic"
(effort) are the roots of the English word "aeroponic” [4]. In this
system, plants are grown by suspending their roots in a misted
nutrient solution. Meristem culture is a key technique for
eliminating viral infections from potato varieties, ensuring the
production of clean seed tubers. In this study, meristem culture
was used to generate pathogen-free plantlets, which were then
propagated using an aeroponics system. This combination is
essential because, while aeroponics allows for efficient tuber
production, it does not by itself eliminate viral pathogens.
Therefore, the initial step of meristem culture in tissue culture is
crucial to cleanse the potato clone of viral diseases. Once clean,
the aeroponics system enables the rapid and healthy
development of superior seed tubers, free from pathogens, by
maintaining a sterile and controlled environment [5]. Tissue
culture is a collection of in vitro techniques that allow for the
propagation of plants in a controlled, sterile environment. This
method is crucial for maintaining the health and genetic purity
of crops, especially in producing disease-free seed potatoes. In
particular, meristem culture, a specific form of tissue culture, is
employed to eliminate systemic viral infections from potato
plants. This is because the meristem, the actively dividing tissue
atthe tips of shoots, often remains virus-free even when the rest
of the plant is infected. By isolating and cultivating these virus-
free meristematic tissues in a sterile medium, researchers can
produce clean, virus-free plantlets.

Once the initial cleaning phase is complete, these virus-free
plantlets are propagated in tissue culture to produce a sufficient
number of clean clones. Tissue culture maintains the sterility
and ensures that the plantlets remain free from contamination
before they are transferred to the aeroponics system for further
growth. The aeroponics system, known for its efficiency and
reduced disease transmission, then provides the ideal
environment for tuberization, allowing the pathogen-free
plantlets to develop into healthy seed tubers. However, the
effectiveness of the aeroponic system alone is limited if the plant
material is not initially virus-free. This is why the integration of
meristem culture at the start of the process is crucial, it ensures
that the potato clones entering the aeroponics system are
already cleaned of any viral infections. The combination of
meristem culture to clean the plants and tissue culture to
maintain and propagate them ensures a high standard of
disease-free potato seed production, resulting in reliable and
high-quality yields for farmers.

Techniques for potato breeding

Seed potatoes are multiplied using various methods worldwide,
such as traditional seed potato production, hydroponics,
aeroponics, and micropropagation. In developing countries,

many farmers rely primarily on the conventional method to
produce seed tubers. Although each method has its own
limitations and challenges, the conventional approach faces
significant constraints, particularly for the purpose of growing
superior seed tubers in situations with limited resources
(Figure 1).

Conventional method for potato production

The traditional technique for producing seed potatoes involves
replanting of the tubers that were previously harvested. "Seed
potatoes” generally refers to the tubers which are used for
planting. The purpose of seed potatoes is that farmers need to
select superior quality tubers and discard the inferior ones. The
process of identifying and segregating healthy and diseased
plants is carried out, and in the next season, only the healthy
tubers are used for production. Potatoes and other crops grown
vegetatively are prone to bacterial and viral diseases. The
accumulation of diseases brought on by the conventional
method of growing seed potatoes eventually lowers crop output
[6]. When a mother plant is infected with a particular disease
during the growing season, there is a variable risk that the
daughter tubers will also be infected. The likelihood of
transmission to daughter tubers depends on the type of
pathogen and the stage of infection in the mother plant. For
example, viruses like Potato Virus Y (PVY) and Potato Leafroll
Virus (PLRV) have a high transmission rate, leading to a greater
chance that daughter tubers will be infected if the mother plant
is diseased. In such cases, nearly all daughter tubers may show
symptoms due to the systemic nature of these viruses. However,
for bacterial diseases such as Ralstonia solanacearum, which
causes bacterial wilt, the infection can be uneven. Some
daughter tubers may become infected, while others may remain
healthy, depending on factors like the timing of the infection and
environmental conditions. Fungal diseases, like early blight
(Alternaria solani), may notresultin 100% infection of daughter
tubers either, as the spores may not always reach every tuber.
Therefore, infection can vary from tuber to tuber.

Furthermore, the visual inspection of fields is not always a
reliable method for detecting all diseases. Not all diseases
display clear or early visible symptoms, especially in the initial
stages of infection. Latent infections, where the disease is
present but not visibly apparent, can be particularly
challenging. For instance, Potato Cyst Nematode (PCN) and
latent viral infections often go undetected during routine field
inspections because they do not cause immediate, noticeable
symptoms on the plant. Such infections can only be detected
through molecular diagnostic tools, highlighting the limitations
ofrelying solely on visual checks.

As the number of generations increases, the likelihood of
accumulating undetected infections also rises, significantly
reducing the quality of seed potatoes over time. This
underscores the necessity of integrating both visual inspections
and advanced diagnostic techniques, such as ELISA (Enzyme-
Linked Immunosorbent Assay) or PCR (Polymerase Chain
Reaction), to detect latent infections that would otherwise
compromise seed quality over successive generations. Seed
producers need to adopt these diagnostic methods to ensure the
production of healthy, high-quality seed potatoes, minimizing
the risk of disease transmission from mother plants to daughter
tubers."

The traditional method of seed multiplication is slowest as
compared to aeroponics. In addition, this approach has
demonstrated its temporal sensitivity, particularly in areas
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where potatoes are cultivated as a winter crop, such as tropical
and sub-tropical countries. Moreover, this approach
necessitates expansive land tracts for the purpose of
commercial seed production. This is also linked to higher labour
expenses for overseeing these largeland holdings (Figure 2).

Tissue culture technique for potato plants production

It involves the growing of an explant usually plant cells, tissues
or organs on an artificial nutrient media, employing sterile
containers, liquid, semi-solid, or solid growth media are utilized
under an aseptic environment. This technique has emerged as a
crucial tool for expanding plant populations, facilitating the
large-scale cultivation of potato plants within a brief timeframe.
Tissue culture facilitates a flexible and expedited process of
plant multiplication, resulting in a higher multiplicity rate.
Meristem culture has been extensively employed for the
generation of plants that are free from viruses [5, 6]. In
meristem culture, the apical or axillary tips (0.1 to 0.3 mm) are
dissected and cultured on a nutrient media. This approach
leverages the fact that viruses are unable to infect these active
growth regions, thereby enabling the generation of healthy and
virus-free plants from a little fragment of meristematic tissue
[7]. The apical meristem lacks a well-developed vascular
system, besides high auxin content, chromosome activity during
mitosis and the presence of a virus-inactivating system makes it
free from virus infection. Also, meristem culture has proved to
be avaluable tool in preserving the genetic makeup of plants, as
the cells in meristems tend to maintain their genetic stability.
Once the plant components have been rendered free of diseases,
they are easily replicated for application in gardening. In nations
like Vietnam, tissue culture has completely changed the way that
seed potatoes are produced. This approach is widely used to
efficiently propagate many plant species by micro-propagation
[8]. Despite the multiple advantages, the use of potato seed
multiplication has been limited especially in developing
countries. The high operational costs associated with tissue
culture, including the need for specialized and expensive
equipment, as well as the outlays for media formulation such as
nutrients, vitamins, energy sources and growth regulators, act
as significant barriers [9]. In addition to this tissue culture
techniques demands specialised skill and expertise that can be
acquired only through formal training. Over the last twenty
years, numerous Universities and National Agricultural
Research organizations have created plant tissue culture labs.
Nevertheless, these resources have not been extensively
exploited beyond their use for undergraduate and postgraduate
teaching and training, with only limited practical
implementations. Tissue culture propagation is only effective
when it can move plants from a germ-free environment to a non-
sterile one., while ensuring a high percentage of survival and
minimum costs to be commercially viable. Also, tissue-cultured
plants have minimal wax on their surfaces, which is necessary
for preventing water loss and protecting against diseases.
Transferring these micro-propagated plants can provide
difficulties because of their heightened vulnerability to
transplant shock and increased susceptibility to wilting, pest
infestations, and disease outbreaks upon relocation to outdoor
environments. Therefore, micro-propagated plantlets need to
undergo hardening, which allows them to adapt to the field
conditions before they can be planted in the field or aeroponics
unit[10]. Although the consistent utilization of tissue culture for
seed potato production may incur high costs, this method can be
successfully utilized to eradicate pathogens, generate initial

material, and subsequently shift to a more efficient and cost-
effective system for the rapid production of superior seed tubers
for commercial purposes.

Aeroponics Technique's Potential

As its name indicates, aeroponics is a method of cultivating
crops in a mist or air environment. It doesn't need soil or any
other kind of aggregate material. The term "aeroponics"” comes
from the Latin words "aero,” which means air, and "ponic,” which
implies labor [4]. This technique. This method provides a
regulated environment for plant development as an alternative
to conventional soil-based farming. Aeroponics benefits are said
to be a secure and environmentally responsible way to grow
organic, wholesome plants and harvests, particularly in the
context of potato cultivation. This system offers several
advantages over other seed potato multiplication methods, such
as conventional seed production and hydroponics. Aeroponics
presents a variety of advantages that make it an increasingly
popular method in modern agriculture. One of the most
significant benefits is its efficient use of water, consuming up to
90% less compared to traditional soil-based farming, which is
crucial in regions facing water scarcity. This water-saving
feature is complemented by faster plant growth; because
nutrients and oxygen are delivered directly to the root zone,
crops tend to have accelerated development, leading to shorter
growing cycles and potentially higher yields. In addition, the
lack of soil reduces exposure to soil-borne diseases, allowing for
more effective disease management. Infected plants can be
swiftly isolated and removed without impacting the rest of the
crop, limiting the spread of pathogens.

Aeroponics also excels in nutrient efficiency, as plants absorb
nutrients more effectively, minimizing waste and reducing the
need for fertilizers. This precision, coupled with the capability to
stack aeroponic systems vertically, optimizes space usage,
particularly in urban settings where land is limited. As a result,
urban farming becomes more viable, enabling food production
closer to population centers. The absence of soil in the system
eliminates the need for chemical pesticides, contributing to
safer; pesticide-free produce that is healthier for consumers.
Additionally, aeroponics facilitates year-round cultivation in
controlled environments, ensuring a steady supply of crops
independent of seasonal constraints. This control over the
growing environment managing humidity, light, temperature,
and other factors leads to improved crop quality and greater
uniformity in produce. Furthermore, since aeroponics does not
rely on soil, it bypasses issues related to soil degradation and
erosion, making it a more sustainable and environmentally
friendly agricultural practice. This innovative approach holds
promise for the future of agriculture, particularly in the face of
climate change and the need for sustainable food systems. It is
also less labor and time-intensive than these traditional
methods, which is reportedly more efficient [11]. Because the
system recirculates the nutrient solution, it uses less energy and
water per unit of growing area [4]. This makes the system more
energy- and water-efficient. In addition, aeroponics stimulates
the growth and development of roots, improves the rates of
survival and growth, and shortens the time it takes for plants to
mature [12]. Research findings demonstrate that aeroponics
consistently outperforms conventional methods in terms of
average tuber yield [13, 14], demonstrating its effectiveness in
the propagation of potatoes. By hanging the plant roots entirely
in the air, the technique guarantees ideal root aeration. This
leads to improved root growth since the roots can absorb all of
the available oxygen.
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In addition, compared to plants cultivated hydroponically,
plants in this aeroponic environment have access to carbon
dioxide levels ranging from 450 to 780 ppm, which promotes
faster development and better nutrient absorption [15, 16].
According to studies [17], the aeroponics method increased the
photochemical efficiency of leaves, increased intercellular CO,
concentration and net photosynthetic rate, and improved
stomatal conductance. Additionally, aeroponics is regarded as
one of the fastest techniques for seed multiplication. As per data
reported, a single potato plant in an aeroponics setup can yield
over 100 mini tubers in a single row, which is significantly
higher than daughter tubers produced annually through other
methods such as Bark, Nutrient film technique, deep flow in the
study [18, 11], found that each plant produced an average of 5-6
tubers when grown in soil within a greenhouse for a period of 90
days. Aeroponics also offers a convenient way to monitor
nutrient levels and pH. The technique guarantees accurate
nutrient allocation for the crop, hence minimizing fertilizer
consumption and decreasing the likelihood of excessive
fertilizer residue also contaminating groundwater [19]. It also
facilitates the measurement of nutrient uptake over different
timeframes and environments. An aeroponic system employed
to accurately measure the rates of water and ion absorption in
cranberries without causing any damage [20]. The finding
revealed that aeroponics is a valuable technique required to
track down nutrient uptake, monitor plant health, and maximize
crop growth under controlled environments. Aeroponics brings
with it the added advantage of efficient space utilization. In
comparison to other methods like hydroponics and traditional
systems, aeroponics effectively utilizes vertical space, which
benefits the growth and development of roots and tubers.
Countries like America, Singapore, and Netherlands are leading
in adopting this technology, driven by the need for sustainable
and high-yield food production [21]. As climate change
challenges traditional farming methods, aeroponics offers a
promising alternative for the future of agriculture. In the
aeroponics system, the traditional methods of pest/disease
control are not applicable thus modern disease control should
be developed. Based on weather and field production
conditions, the best plant production period should be
determined for each plant. The artificial lighting could be used
to grow the plant [22].

Overview of potato aeroponics

The Aeroponics technique has been devised to produce mini
tubers by using disease-free plants grown in alaboratory setting
[23]. This technology enables the production of potatoes year-
round and the implementation of regulated standards [24]. This
approach involves planting in vitro microplants on the surface of
the growing chamber, and then fogging the root zone within the
chamber with a nutritional solution [25]. The aeroponic
chamber has a detachable aperture in its upper part, equipped
with wells designed to accommodate the potato plants. Small
tuber harvesting starts 45 to 50 days after planting, depending
on the potato type when the tubers are around 3-10g in size
[26]. An individual in vitro plant typically yields 40 to 50 mini
tubers, which may be kept at temperatures ranging from 2 to
4°C.Ifthis technology can be integrated into the seed production
process utilizing regular operating strategies to guarantee seed
health and purity, ithasimmense potential.

National and Global Scenario of Potato Aeroponics
The current agricultural system heavily relies on rapid crop
production technologies and is extensively applicable in

agriculture. Previous commercial use of an aeroponics system in
China and Korea resulted in the production of high-quality
potato seeds [27]. Globally, aeroponics is being utilized for
potato growing in various regions such as South America, Kenya,
Australia, South Korea, Netherlands, Spain, Poland, Serbia,
Turkey, Indonesia, and others (Table 1). In India, aeroponics is
becoming a viable remedy to tackle the obstacles of
conventional agriculture, including restricted cultivable areas
and water shortage. The technique is being investigated in
metropolitan regions and by pioneering enterprises to enhance
agricultural productivity and minimize resource usage.
Aeroponics in India, although still in its nascent phase, has the
capacity to facilitate sustainable agricultural expansion,
particularly as the nation strives to satisfy the needs of an
expanding population. However, it provides superior seeds and
has completely transformed seed potato processing in India [28,
23] (Table 2). An investigation by Tiwari et al. [29] has also
shown variations in root form and yield characteristics among
all Indian potato cultivars grown under aeroponics. This
approach necessitates a significant degree of expertise in the
areas of planning, operating costs, and standardization of
genotype-responsive nutrition solutions.

Limitations of Aeroponics based potato production

An inherent drawback of aeroponics is the issue pertaining to
the size of the water droplets [30]. Tiny droplets encourage the
excessive growth of root hair without the establishment of a
lateral root system, which is essential for sustained plant
growth. While large droplets restrict the oxygen availability to
the root system. The system also needs a steady power source
for the duration of the growth season. If there is a lengthy power
outage that affects the water pumps, it might lead to permanent
harm to the plants. In addition, the system necessitates several
maintenance procedures, during plant growth from sowing to
harvest time, the methods adopted in the aeroponic system
require a little hand-operated contribution, interference
regarding physical presence, and expertise in domain
knowledge of plants, environment control, and operations to
maintain and control the growth of the plant. Moreover, there is
a requirement to sustain and retain the nutrient solution
parameters which include nutrient temperature, pH, and EC
concentration in a narrow range of preferred values for optimal
growth. If these parameters drift outside the desired range, it
will create several problems for plant growth. In addition, some
supplemental parameters can adjust to optimize the plant
growth further. The additional parameters are atomization
time, atomization interval time, air temperature, relative
humidity, light intensity, and carbon dioxide (CO,)
concentration which make the system complicated and time-
consuming with high human energy and with a higher level of
experttraining and skill for operating the system.

Future Scope ofaeroponics

Aeroponics offers numerous advantages, including rapid seed
production, improved plantlet development, and survival rate,
constant air circulation, an eco-friendly strategy, and an
effective nutrient monitoring system, hence promoting
sustainable agriculture. These features make it an ideal solution
to transform the potato seed industry, potentially increasing
income and reducing the time and costs involved with
generating superior seed potatoes, increasing their availability
for farmers in developing nations, particularly for food security.
Aeroponics has the potential to produce disease-free potato
mini tubersinless time and in cost-effective manner.
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It can effectively be used by farmers to increase their income and participate in global food security.
Conflict ofinterest: Authors declare no conflict ofinterest

Acknowledgements:Authors are thankful to MANDI Board, Bhopal, India for providing financial support for Aeroponics based
potato seed production.

Authors contribution: MSR: Written first draft, figs and tables; AM: first draft, table; KT: editing, table formation; RP: revision,
formatting; NM: corrections, formatting; NV: literature collection, compilation; RY: corrections, revision and ST: outline, drafting;
YPS: concept ofreview, revision.

@

Sprouted Potato Planting of Potato

Planting of Potato

®

1

Potato tissue
culture plant

Apical/Lateral

Acclimatization of In w?m raised ,
cuttings

Potato plant in Aeroponics unit plants

©
-
o

Sprouted aeropanic Excised Sprouts Sprout raised plants Mini tubers from SC, In vitro and

raised minitubers Sprouted potato

production. (a) Stem cuttings (SC), (b) Invitro plants and (c) Sprouts (from previous season minitubers)

CONVENTIONAL SEED SEED PRODUCTION USING
PRODUCTION AEROPONICS

A 4 v

[ One In vitro Plant ]

One Virus Indexed Tuber

\ 4
Mini Tuber Production ]

1 Year

\ 4

J
Field Multiplication-I ] [
]

[ iSKiR s ol [ Field Mulplication-| ]
Figure 3. In vitro micropropagation of Potato (Solanum
Fieid Multiplication-ii i y - : tuberosym) and in vivo api.cal root c'utting an.d mini-tuber
34 Year ] ield M;L“gga"ram“'" production through aeroponics (a) In vitro establishment from
initial sprout explant, (b) Shoot initiation, (c) Shoot
— Multi‘prlicatiun-lv ' +* i proliferation, (d) Tra.ns.fer of shoot on m.ultiplica.tion medium,
[ 4 Year ] (e) Transfer of multiplied shoot to rooting medium and root
Breeder's Seed initiation, (f) Rooted shoots, (g) Completely rooted plants ready
 A— e for field transfer, (h) Genetic stability testing of in vitro raised
Disaders s:fdyxl,m'p"cam" . J plants through SCoT molecular markers, (i) Primary hardening
of in vitro raised plants, (j) Thirty days growth in aeroponics, (k)
Figure. 2. Comparison of conventional and aeropnics seed potato production system. Potato mini-tubers formation in the aeroponic system and (L)

yield of mini-tubers in the aeroponics unit.

24. © 2025 AATCC Review. All Rights Reserved.



Madhurjit Singh Rathore et al,, / AATCC Review (2025)

"Uo1jeIoe pasealdul Aq A[esJelwal paseadul
UonRIND Xapul eale JedT "0kl J00Ys 3001
ur syuawasoIduil 0 pa SUO[0)S SIOW PUE S}00.

uel] ‘peyysep
Jo Ay1s1aA1u()

SUONIPU0d
ssa[[10s Japun uondnpoad

[ow] Ja8uo] ‘Yimoas 1eqny Jo s[eAd] JoySiH AILInjewr gul/ SISqUIL T8Lg Iues 9jues pue eLidy w H_Mwﬂﬂﬂwm@ Jaqnyturw (7 wnso4aqny uelrp 8
eo13o(o1sAyd ut Ae[ap (o) pue ‘seale jes| 1od1e ; a wnupjos) oyejod
[ [OIsAY PP )P Jes| 1 2ouaDS [0S
(q) ‘sy00ys pue saaea] 210W JO SNEIA SWINEY : uo uonelae jo yoedui ay],
21N Mooy
11913 Ul J93ew A1p atou (&) pey syueld pajelay Zw/s1aqmuiul €6/ € eLISy :
puejod ‘uisimpe|
‘aymnsu|
‘poyrsw [euonipen) 4q ue P1e9soY SImmo
Popaw [EuUohIpen Aq Uey Zw/3NELTT [euoneN s1uodo.ae ul s1aqnjoaoru
l6€] uononpo.d druodoaae Jo ased a3 ur Iajead unyfe], pue 3sAlowry puejod L
:unjle], zw /8368 €T Ishrowy - sy woJj uononpoad
SawIl} 9311} 0} OM} SEM SIQNIUIUW JO JaqUNN
UONEBZNBWI[IY Jaqniturut oyeyod sy,
pue
uipaauag juelq
A0SeIg 1098 Aoselq 199g J1e3ns pue
‘(s1oqmyIuIW 99°() AIUIIYIP juerd/staqnyturua 1egng pue 0yejod BBon_MW HMMMMO_E&Q
aAnisod jueoyrusdis e y3im) Iaquinu saqniruiu 8¢’¢ reraoseuaq jueld/siaqnyurur STULIES'SIATR]\ Joj yuswrdoreaaqg PUE [ o
[8€] 10 souSN p £s £ . d o p . Jo aymnsu] [eUOnEN I8 BIUBWIOY 9
Jul aanisod e sey walsAs A1suap :stuLIeS Juerd/sieaqniiuiw Gz°S iSIAIR| wn.Ise) ‘elaoselg pue yaaeasay paydde poqew aruodosse
juerd 97 ym wajsAs oruodouae jo Juis jue[d/sIaqmimuiwt GZ'9 :WnIse) %omohw_u_“mﬁ \E sIaqmyup wm::_ﬁao
[EUOREN uo s3[nsal snoiadld
A3ojouyoay,
ssauisnqridy 1oy Aysuap juerd
Apanpadsar’ xussy, pue Jeye8y, 10§ T-W P . Aouady s,oned pue A}1A1ONPUO0D [BILI}IJ[D
[Lg] 7 pue 17 o1om [RE m:s\c.?z zm..u SuoIIpuod guI/s10qmIuIut 06L XH3SY B[OURIY XLI9)ISY pue e1ed OFS - VLdV) SuonIpuod [edrdoxy 1Zelx
LE L M ﬂwEWwaw mo uw .:: son M> mm.u.w I O XLIISY P ey so1p03auoidy Japun walsAs oruodoaae [zeld S
12 : P [BA DH 1599 94 sop ue ur uononpoad
eiojouda], ap Jagnyuiw oyejod pasag
Zw/sIaqmiuiul 66 :ejedy e)sined epuady
"eIsauopu] eisauopul
.ot.mv_o\shzm ‘puejmo] [esrdony
pPoIA fysontug ur uoneordde Surjooo
' - : : auo0z 3001 Y3Im uononpod
[og] Jaqn) pue z)Hi pue THF Uey3 UOIPUOD J00.1 e[oueIn UBWLI[PIOS ?w%m BMM.Q B:mMoMm eIsauopuj ¥
Auaeay ssa] e sajedtput (£34) O 1oYs1y oy, . h_MQ_WM U uoHN[oS UoRLINU
o \m:am ”_< sy ut (D7) Ayanonpuod
J [BI11303]9 JO 10934
MOISOW BLI19}0BqOZ]
sjuerd ‘A3ojouydaolq Su .ozwoh n. .MML
ojer0d jo aoueurioytad praif pue yuswdo[assp Zw /36 L . [eIn3 oLy i d-pmoIy s
[se] ) g y P b . -~ Jopuoy] ‘AqsaaN -Jue[d yam sotuodoay ur €
3IM0.3 93 Se [[am Sk ‘sIaqnituiur jo AJifen JI0puoy] ZW/3Y66'L : ASAON Jo aamnsujp $pas 01104 AN[END)-YSt pueayIaN
a3 saaoxduil G zds asuajiselq 'y wnLaloeg oIeasay 995 03E10d Al UstH
eissny -V Jo uononpoad pasordwy
"wa)s4s soruododse sy ul
SOULIOH TeAn[nd uey) p[alf 1ay3iy yonu e pey "wd)sAs soruododae ay) ul SauLIDy 'sanisuap
9jueS JBATIND ‘D[4D puZ Y3 U] "SWAISAS Y30q AanIng, ‘9pSIN
JeAn[nd uey pa14 1aysiy yonw (e1940 pug) sues . jued JuaIagjIp 1 SWSAS
pue sa[04d y30q 10j zw/syue[d 0oz 3. 3saysiy , . ANSIDATUN
[e1] e pey ajues Jeannd ‘9[oAd pug ay3 uf pue saway ‘(91942 3ST) uononpo.ad Jagqniurua Aaxanyg, Z
pue zw/syue[d Gz 3e 3samo[ sem zw Jad . DR . ITwapsifey
. ZW /3 G €-%'€E :WAISAS [EUOIUSAUO)) [9qeJIBN pUE 91uesS ‘SauLIaH , ojej0d [BUOTIUSAUOD pUB
PIRIA 1aqn], ‘A[snoauelnuwiis paseadap ysom . ©rer “TowQ apSIN
ZW/3Y €'6-6'S :WAIsAs sotuodoray sotuodouae jo uostiedwo)
Jaqny ueaw Inq Aysuap juerd paseasour yaum
PaAIasqo sem i 1ad po1f 1aqny ul aseadul uy
"SIEAND paje3nsaAul
J930 313 J0U INq ‘D9qauusdy| pue eLdy jo IGREN uononpoid
PIo14 a3 paseaaout pue uononpold Jagnirurut . BJIOUIS PUE D9qauuay| ‘eany J19jud) Jaqnytuiut uo uiSLQ
[vel pajowoud [er1ayew Sun.aess e se syuefd ororw gw/BLT L relous ‘991159 ‘enyedoa) ‘eLIdy [2.1easay ‘03e10d jue[d pue reanno jo e1aes T
Pa1ewI[2®. JO 9SN PUE S[BAIIUI ISIAIRY 1I0YS 3 Jueld 7y s109)34 :so1uodoaay 03e10d
‘wa)sAs oruododae 9y 03 J9JSUBI) ISI[IEd Uy
S9OUAIRJIY sy.Iewoy sJe)oeIRYD SunnqLIe p[alA/s)nsay JIeAn[nd/senoLiep uonnsuj auop }I0M SaLIUNO) ou 1§

Su0162.13U3.13ff1p SS0.19D M3IA.I2A0 PDO.1q D :Uo1IPAIND 03p30d s1u0do.1ap fo snIvIs [pqoly *T 3]qD],

© 2025 AATCC Review. All Rights Reserved.

25.



Madhurjit Singh Rathore et al,, / AATCC Review (2025)

Apueoyrudis

sem p[al£ 1aqn} (B30} ‘Suonipuod Apped yum wnuwixeur
sem pJaI£ suonipuod piay uado Jepun ‘searaym ‘(ey/1
£€'62) uonezlie[os suayAod yum Jaydiy Apanoadsal

‘(eu/aveTe)
[10s pazLiejosun (ey/1 §'ZE) UonezZLIe[0S
auayf[od (ey/3 g4'£€) yoinw mens Apped

JIeyAneT Lyny|

eIpu] [e13UdD Y3lou jo (T-uan)
suonipuod p[ay uado pue (g-uan)

: d
[s¥] sjuauIIea} 0M} 1930 120 (BY/1 GF'£€E) yo[nuw MeIns (BU/2 £0'97) [105 PaZLIE[OSUN :-U2) (/) pue 1-euosdryy Lyny] UEYOp LNy asnoy jau Japun ojejod pass I
9snoy Jau I1apu() ‘SUONIPU0d paYy uado Japun uononpal sruodoiae Jo uonesrdnnu ayy
G£92) yo[nw meqis Apped y3im uoneziie[os
%6L°LE PUE 08"}/ pue asnoy 3au 1epun uonendod U0 UONBZLIB[OS [I0S JO ddUN[JU]
§ (ey/1 ££'67) uoneziie|os auajfjod :g-usn
Paam Ul uonoNpal %G T Pue %Ez'88 Ul pal[nsal
yonw meals Apped pue auayifjod yarm uonezire[os
"9A1309JJ9-1S0D 9 0] pUNOJ Sem SIY) ‘parnbad are san|Ioe]
SuruapJaey enxa ou aoul§ ‘sotuodoae y3noayy uononpoad
juerd/stoqny uonoNpold 1aqni-uij 03eIod
Jaqny-turw Joj syuefd ay3 jo fennuajod [[ny ay3 Suissaurey NOA[ LNy pue neAyy|
[82] G/'6¥ leyeaneT] 'y jue[d/ s1oqny 08'TE oruodotay uo SpoyIajy Surusp.ey z
10J PIpPUSWW0D3. ST pue s30adse [[e Ul Jusueal) 1s9q LNy “esjAneT Lyny ‘Tul[ewly Lyny
:130A[ ) Jued/s1aqny 8§° g UI[EWIH ") juefd-oId1jy Jo dduaNjjuf
91} 8¢ 0} pUNOJ SEM SUOI}PUOD 191N0 3} 0 WY (3{oom
1) Suiznewpooe Ajfenpeas Aq Suruapaey jued-o1o1y
BuILIE)
B « w
s1ojowered paIA pue p[alf jo surIa) ul Arenon.aed (zw/3y 2 PUE UEAISIN LT WESUES
3 ‘z-aeyl, Y ‘eSuen | ‘uetey] ) uononpoud paas
‘Apmys a3 ut Ayorrea Jurwroyrad-doy ay3 se padiowa 6%°0) ewILIED Y UT}samo] pue (Zw/3)TE'E)
[+7] ‘UBYON Y ‘TUI[ewIH Y ‘g-euosdiy)y J1seq J10j [enualod s Jaqniruiw T
[aue[9aN LYNy pue sainqrie pal4 ‘9ousdowa Jo swia) | yauey[eaN Y ul pajrodar sem 3saysiy pue Sy
‘T-euosdiyyy ToA[y pue suodoaae Jo uonenjeay
ur sapaLIea ojejod Suowre Ayfiqertea yuedyrusis SIaIay], 1€°€-6¥%"0 Wo.j paguel sem ;w/pRIA 1aqn],
ewl] ¥ ‘Bedyy Y ‘fexpng -y ‘eing
3 aexaneT Yy Tynwelpuey) 3
EERLERE) M| SyIeway sanqLe pRIx paAjoAUl SANBLIBA auop MIoM ou s
SUDaA3Yy).12A0 sjuawdo]aAap pup Spua.i3 :vlpuj ul Uo1IPAIRINI 03p30d sa1uodo.aady 'z 3|y
(aviov)
sanbruyoa) 218959 uononpoad
[eIn3moLIdy
- uononpo.ld [BUOIUAUOD UBY) SIaqn)} ey/1zz ogeqas PUONELIAI ojejod paas 10j A3o[jouyoa) elensny €1
arow sawn Y31 03 x1s seonpo.d soruodolay feuony AUl [9a0u e :sotuodotay
10J 313Ud)
uelfensny
ureds ‘z1oisen
%0 Isowe ELIOMA 08010 Slagqniyuru
‘wAsAs oruododae oy ul %4 EE sem wdlsAs oruodoaae ayy ut jued ‘9% opeyredy ojer0d jo uononpoad
[€] Aq paonpau sem 3ySram Jaqny a8eIaay 1aydy Jod p[a14 1aqn3 a3 ‘soruodoapAy ur a103eN ‘oLIeI8Y 93 10j SWAISAS uredg 71
PI0J-G'Z UBY} 2I0W JaqUINU Jaqn3 pue Jaysdry uononpoud juerd /36’60 T:so1uodolay ofjo1resaqg A uoneAn[nd sruodoiae pue
querd/3¢'g9 :soruodoapAHq uopesdnsaau] ap oruodo.apAy jo uosriedwo)
00SEeA 0INIISU]
eal10y]
- anueny, f19Le Supnyew Jo va ‘(VHIN) 2Ahuepy, £191ea
‘ T (3ySrom aInynoLIdy Surddryp jo uononpoad Ba.10)]
[ev] aje] 10j Afremoned ‘uononpoad ojejod pass onuepy 11
Jaqm) yue[d/3zy¢ :sotuodoapAyotay pueysig ojer0d paas 10j walsAs ynos
10J 9ATIRULIA)E 9[RIINS B Sem so1uodolpAyolay
Jo aymnsuj a1nyno oruodoapAyoroy
[euoneN
eAuay] ur spaas ojejod payn.1ad jo (uoseas pug) (uoseas puz)
juerd/s1aqny od],
agdeyoys jo wajqo.ad [eruuatad ay) 03 uonn[os juerd/s1aqmyurux ( ) samansu ur s1aqny
[z¥] awios 19330 JySrwr A3o1ouyday souodorae Ay, GG 13 (uoseas IsT) ?o%woﬂmm ) 1uog1], pue ajuesy E<w_hmwumwu.u I Ppaas oreyod paynIed eAuay| 01
‘poyowi 30d [BUOIIUSAUOD Y3 UBY) JaqniTuiut juerd/siaqnyurux ST 4 4 Jo uononpoud Surfess-d
alow .1ej paonpoud ASojouyoay soruodoroy ¥S :ojuesy Juerd/sioqniurw reamnoLgy
) 21T Huodyy,
juerd w)sAs doruodorae
/sayouelq uo[o3s jo Jaquinu pue juefd/Iaqunu ue ur uononpoad
uo[03s ‘Y3Sus| 100. 1oy31y Juedyrusis e £q [[om jueld/s1aqniturwa epeuey 99qond) s1aqny-Turuwt oyeyod
[1%] Se PaZLIa)dBIRYD 210M pUE JYSIam Iaqn] J1omo| zL:ureyary) juerd/siaqniuru QI9ISAN ‘UtelyaIy) xv_mho\w: nm>m 95BAIOUI SJUSUIILAI} epeue) 6
Inq Jaquinu Jaqni-ruiul Iays1y ‘uonezriaqny 8% :2191sA] uonipuod (-) N Iapup 4 BT ssaqls jo uoneordde
J93se) panqIyxa [(-) N] uonezraqny oY) pue aunjeradway
e [eMEIPUYIIM udoa3u 0) Pajdalqns sjue[d uonN|os JUALIINU MO]

© 2025 AATCC Review. All Rights Reserved.

26.



Madhurjit Singh Rathore et al,, / AATCC Review (2025)

Food and Agriculture Organization (FAO) (2022)

FAOSTAT database. Available at: http://www.fao.org/

National Horticulture Board (2024), National
Horticulture Board services website, Indian

government, accessed 07 July 2024,

Farran, 1., and A.M. Mingo-Castel. (2006). Potato
minituber production using aeroponics: effect of plant
Kane, M.E. (2018). Micropropagation of potato by node
culture and microtuber production. In Plant Tissue

San Jose. (2001). Comparison of hydroponic and
aeroponic cultivation systems for the production of
potato minitubers. Potato Research, 44:127-135.
density and harvesting intervals. American Journal of
Culture Concepts and Laboratory Exercises: 103-11.

Ritter, E., B. Angulo, Riga, P, Herran, C., Relloso, J. and M.

Krishna, R.,, W.A. Ansari, K. Khandagale, A.P. Benke, PS.
Soumia, et al., 2022. Meristem culture: A potential
technique for in vitro virus-free plants production in

vegetatively propagated crops. Advances in Plant
produce virus-free clones from infected potato

varieties.Int.]. Ann. Appl. Biol. 45(3): 422-427
M.K., Singh, B. and Tiwari, J.K. (2022). Alternative

Kassanis B (2008). The use of tissue cultures to
Paul, V,, Buckseth, T, Singh, R.K,, Ravichandran, G., Lal,
methods of seed potato (Solanum tuberosum)
production: Indian perspective—a review. Current

acclimatization of micropropagated plants of Leucaena

and morpho-physiological changes in the leaves during
leucocephala (Lam.) de Wit. Plant Science, 53: 65-72.

(2022). An academic and technical overview on plant

Mahrouk, N. Taha, Y. Bayoumi, and ]. Dobranszki.
micropropagation challenges. Horticulturae 8: 677.

Abdalla, N., H. EI-Ramady, M. K. Seliem, M. E. El-
10. Dhawan,V, and S.S. Bhojwani. 1987. Hardening in vitro

Potato Production Using Aeroponics. Lima. Peru
performance, gravity insensitive, enclosed aeroponic
system for food production in space. Principal

11. CIP (2008). International Potato Centre. Quality Seed
12. Stoner, R. J., and J.M. Clawson. (1998). A high

13. Caliskan, M.E., Yavuz, C., Yagiz, A.K, Demirel, U. and

Caliskan, S. (2021). Comparison of aeroponics and

conventional potato mini tuber production systems at

different plant densities. Potato Research 64:41-53.

san[eA eale 90eJINS UO[0IS pue YISus| UO[0IS WINWIXEN

§2°0) 3ueid/zug o (-€ON T-1[0Ww /)
Juerd/zw/’Q :10A[ )] BaJR 90BLINS UO[0}S

[9A0U € Ul sanaLIea (T wnso.dagny
wnupjos) oyejod unsenuod
Jjo Surdfyouayd uorspaig

S
™M
S
Q
D
S
~
; <
™
g L o =
- o~ <> -
&) W <+ o — =
(@] Y - 1 i )
~ q ™ ) !
3] = e} N o <<
=1 < 3] = “Y
] =i = .- O <
=] : e ) — =
H+ I = <o -
J 5 Z = 9
(=] %] — = o
Q| 2 3} = 5 ]
n ~ N ~ O = o0
O = = o 5 =} B
Q ) 1] = = B a
= 3 = 8 % 5 S
o m b=} =) sy o =]
= [ = (=W = T _—
&
g - o~ ™ < N Ne) ~ © o
[eniuanbag az1s paaisap
- 3 . -
JO UOT309[3S SMO[[e SIaqni-Tuiil jJo Sunsaaley siaqni-uru Jueld/ s19qm 95765 e1pu] Jo uordas uekefeuiny
93 10 'sIaqn3-1uIw 2onpoad 03 I[qe 21oM SI1ISLIBA J.IY) BUOSWIH
[6¥] -g¢T querd/s1aqni 8z T-Z9T :IUl[eWIH u19)ses yalou ur uononpoad 6
oy [[e suoiSax gN ay3 ut oyezod paas Aifenb 9a.1j-aseasip LNy ‘TuIew Iy Lyny ‘eySapy Lyny|
3 ‘querd/s1aqny 380 T-81 T ‘eySow "y paas Arenb oy sotuodaae jo asp)
paseq-a1ni[no anssn jo uononpo.td ay3 Sunuswsne
10j pasI[In A[[nJssadons aq ued waisAs soruodotay
SUOIIPUOD B[WIYS Japun waisAs oiuodoiae (Bxy)zw/s1oqny totsnpod
(8v] ul pasn aq ued Suruap.ey INOYIIM SI1IdLIEA PIIPNIS AU} 1Z'T: 1eaneT Yy ‘(8y)zw/s1aqny Je)ANET LNy pue [urewiy 05 016 Mn uﬁ__:o%mm o
87 jo syuepd-o1otur o) ‘(8¢<) 9zIs Pass Jaqny UIW [EIPT YIM ‘G9°T: lurfewiy Y ‘(8y)zw/s1oqm 97z Lyny| ‘Leypary Lyny ‘BoA[ Lyny 3 m umu. doso s 8
T u 1
sIaqni-1ulil Jo pa14 pue Jaquinu wnwixew SurureIqo 1o, Leyparn Y ‘(8x);w/ s1eqniy 65 :10A[ Y HIUSPEY SIUBIAODIN IO 122431
9je1 uononpoad
juerd/Jaqnarurut BIpU] [BJIUS) JO UOTIPUOY) OAIA UL
paas Suisealour 10j SaSNIIA 10j synoads jo uopenjeadsyul
30, :uonaod 1amof 1noads juerd/1aqmituiwa u] ("1 wnsoaqny wnuojos) 0yelod
[2¥] 9 ued os[e JunInd noads 9duUay ‘£ 0T—0'9 JejANET Lyny L
8061: uontod a[pprut Inoids Jo Jaqmyuily duodosay pue
Jo aBuel au ul e uoneoNdRINUI PI3S M SIAqNIuU uerd/1aqmuiu 8 :uon.od doj 3noud; Sumn) noadg Jo 9oUBULIOJID,
uey) ss9f st suonaod Jnouads jo fenuajod uononpold el qmaut SL1:uon 1 s o 3 J1od
d
o%] [013u02 38U 913uls 03 pareduwiod se wa)SAS [013U0D y01d/3y $1°¢ :1 euosdiyn -y 301d/3y ‘T-euosdiy) o o_mm=%m: HNMHHWONMHMQQ Serd
o 19U 9[qnop Aq auop aq ued Adoued jo JusweSeuew 1o130g GG'G :aeInen "y jo[d/3Ge'E feaypnd Y LNy pue Aeanen Lyny| ‘(eryng Lyny| ¥ ﬁ”:.hm%m:mﬁh Adoues jo uu.wbm K
ueyouey| Lyny
wa3sAs uononpo.d Jaqni-Turwr paseq Jo £yoede) uonnaed sale[IwISSy
Sloqmyuiut 'z L * [UI[eWIH UBTPUEY LNy pue LIeypary
[s¥] soruodoaae ur rurfewiy "y Aq pamoijoj 3saq Suruwriojrad st -030yd YSIH S[eaAdy WaISAS S
3 Iaqn3-Turit Jo 'ou 9°L60T ‘ueyauey] "3 Lyny ‘tulewy Lyny ‘eysajy Lyny
ueypuey| Y ‘stojowered paIA [[e19A0 93 SULIDPISU0D A uondNpoId sIaqny-Iuij paseg
soruodotay ur Aysaaal(q o1dAjousn
soua8 pue syexy 4oy Jo
(-£ON -7 [owwt £ 3
MO 38 NOA[ LIyny] ul Wnwiu G, 0) yuerd/zwg 0 ‘(-€EON -1 [oWwW G'£) {21698 U] HAIUDIDD 95T U950.01U
N ' ’ ’ C 3uraoadur 10j waysAs soruodorae
[9z] a3 pue N Y31y je AeInen LNy Ul paAlasqo aJom juerd/zwo T :aeanen Y (-EON -1 [oWw oA Lyny] ‘Aeanen Lyny| 14

© 2025 AATCC Review. All Rights Reserved.

27.


http://www.fao.org/faostat/en/
http://www.fao.org/faostat/en/
https://www.nhb.gov.in

Madhurjit Singh Rathore et al,, / AATCC Review (2025)

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Hasrak, S., and Zarghami, R. 2023. Comparison of minituber
production in designed aeroponic system and soil
cultivation. Acta Physiologiae Plantarum, 45(4): 57.

Gopinath, P, Vethamoni, P. I, & Gomathi, M. (2017).
Aeroponics soilless cultivation system for vegetable crops.
Chemical Science Review and Letters, 6(22), 838-849.

Kumar, A., Mehta, A., Yadav, A., & Kumari, K. (2024).
Advanced Horticultural Techniques: Hydroponics,
Aquaponics and Aeroponics for Optimal Crop Production.
International Journal of Plant & Soil Science 36(8), 884-892.

Sun, Z.,Li, T, Yao, L., Zou, H. (2004). Effects of carbondioxide
treatment of root zone on potato growth and
photosynthesis by areoponics culture. Acta Horticulturae
Sinica,31(1):59-63

Hussey, G., and N.J. Stacey. (1981). In vitro propagation of
potato (Solanum tuberosum L.). Annals of Botany 48: 787-
796.

Nichols, M.A, (2005). Aeroponics and potatoes.
Proceedings of the first international symposium on root
and tuber crops 'Food Down Under'. Leiden. Netherlands.
Int. Soc. Hort. Sci. (ISHS). pp. 201-206.

Barak, P, ].D. Smith, A.R. Krueger and L.A. Peterson. (1996).
Measurement of short-term nutrient uptake rates in
cranberry by aeroponics. Plant, Cell & Environment, 19:
237-242.

Kabir, M., S. N., Reza, M. N.,, Chowdhury, M., Ali, M.,
Samsuzzaman, Ali, M. R, ... & Chung, S. 0. (2023).
Technological trends and engineering issues on vertical
farms: areview. Horticulturae,9(11),1229.

Lakhiar, I. A, Gao, ]., Syed, T. N,, Chandio, F. A., & Buttar, N. A.
(2018). Modern plant cultivation technologies in
agriculture under controlled environment: A review on
aeroponics. Journal of plantinteractions, 13(1),338-352.

Buckseth, T, RK. Singh, ].K. Tiwari, A.K. Sharma, S. Singh,
and S.K. Chakrabarti. (2020). Anovel sustainable aeroponic
system for healthy seed potato production in India-An
update. The Indian Journal of Agricultural Sciences 90: 243-
248.

Singh, R. K., Dubey, S. K., Singh, R. K., Buckseth, T,, & Singh, A.
K. (2016). Farmer participatory seed potato production
through Krishi Vigyan Kendra Networking: Action research
for enhanced availability of seed potatoes in India. Potato
Journal, 43(2).

Tierno, R., Carrasco, A., Ritter, E., & de Galarreta, J. . R.
(2014). Differential growth response and minituber
production of three potato cultivars under aeroponics and
greenhouse bed culture. American journal of potato
research,91,346-353.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Tiwari, J. K, S. Devi, T. Buckseth, A. Nilofer, R.K. Singh., R.
Zinta, and S.K. Chakrabarti (2020). Precision phenotyping
of contrasting potato (Solanum tuberosum L.) varieties ina
novel aeroponics system for improving nitrogen use
efficiency: In search of key traits and genes. Journal of
Integrative Agriculture, 19: 51-61.

Kim, Y. B., Y. H. Hwang, and W. K. Shine. (1999). Effect of root
container size and seedling age on growth and yield of
tomato. Korean Society for Horticultural Science. 40:163-
165

Buckseth, T, Singh, R.K,, Tiwari, ].K., Sharma, S., Gautam, A.,
Sharma, A.K., Sadawarti, M.J. and Kumar, M. (2022).
Influence of micro-plant hardening methods on aeroponic
potato mini-tuber production. Potato Research: 1-14.

Tiwari, J. K., Buckseth, T, Singh, R. K,, Zinta, R., Thakur, K,
Bhardwaj, V., & Kumar, M. (2022). Aeroponic evaluation
identifies variation in Indian potato varieties for root
morphology, nitrogen use efficiency parameters and yield
traits. Journal of Plant Nutrition, 45 (17):2696-27009.

Stoner, R.J., and Clawson, ].M. (1998). A high performance,
gravity insensitive, enclosed aeroponic system for food
production in space. Principal Investigator, NASA SBIR
NAS10-98030.

CIP (2008). International Potato Centre. Quality Seed
Potato Production Using Aeroponics. Lima. Peru

Badoni, A., and Chauhan, J.S. (2010). Conventional vis-a-vis
biotechnological methods of propagation in potato: A
review. Stem Cell 1: 1-6.

Brocic, Z., Oljaca, ], Pantelic, D., Rudic, ]J., & Momcilovic, 1.
(2022). Potato aeroponics: Effects of cultivar and plant
origin on minituber production. Horticulturae, 8: (10) 915.

Tkachenko, 0.V, N.V. Evseeva, E.V. Terentyeva, G.L. Burygin,
A.A. Shirokov, A.M. Burov. L.Y. Matora, and S.Y. Shchyogolev.
(2021). Improved production of high-quality potato seeds
in aeroponics with plant-growth-promoting rhizobacteria.
Potato Research, 64:55-66.

Sumarni, E., Farid, N. and Soesanto, L., (2019). Effect of
electrical conductivity (EC) in the nutrition solution on
aeroponic potato seed production with root zone cooling
application in tropical lowland, Indonesia. Agricultural
Engineering International: CIGR Journal, 21(2):70-77.

Calori, A.H., Factor, T.L., Feltran, ].C., Watanabe, E.Y., Moraes,
C.C.D. and Purquerio, L.EV., (2018). Seed potato minituber
production in an aeroponic system under tropical
conditions: electrical conductivity and plant density.
Journal of Plant Nutrition,41(17), pp.2200-2209.

Andreea, T, Mihaela, C., Maria, S. and Liliana, B.C., (2018).
Previous results on obtaining minitubers by aeroponic
method applied at national institute of research and
development for potato and sugar beet brasov. Journal of
Horticulture, Forestry and Biotechnology.22(4): 136- 139

28.

© 2025 AATCC Review. All Rights Reserved.



Madhurjit Singh Rathore et al,, / AATCC Review (2025)

38.

39.

40.

41.

42,

43,

Rykaczewska, K., (2016). The potato minituber production
from microtubers in aeroponic culture. Plant Soil Environ.,
62 (5):210-214.

Mobini, S.H., Ismail, M.R. and Aroiuee, H. (2015). The
impact of aeration on potato (Solanum tuberosum L.)
minituber production under soilless conditions. African
Journal of Biotechnology, 14 (11): 910-921.

Oraby, H., Lachance, A. and Desjardins, Y., (2015). A low
nutrient solution temperature and the application of stress
treatments increase potato mini-tubers production in an
aeroponic system. American journal of potato research, 92:
387-397.

Muthoni, J., Mbiyu, M. and Kabira, J.N., (2011). Up-scaling
production of certified potato seed tubers in Kenya:
Potential of aeroponics technology. Journal of Horticulture
and Forestry, 3(8):238-243.

Chang, D.C, Kim, S.Y,, Park, C.S. and Lee, Y.B., (2006).
Aerohydroponic culture system for seed potato production
of chipping variety'Atlantic'. In XXVII International
Horticultural Congress-IHC2006: International Symposium
on Advances in Environmental Control, Automation 761 (pp.
145-150).

Sadawarti, M.]., Singh, S.P,, Buckseth, T., Singh, R.K,,
Samadhiya, RK,, et al, (2023). Evaluation of aeroponic
minituber's potential for basic seed production. Executive
Council, p.185.

44,

45,

46.

47.

48.

49,

Sadawarti, M. J., Singh, S.P, Singh, R.K., Katare, S., &
Samadhiya, R.K. (2021). Agro-techniques for production of
seed size tubers in conventional seed potato production
system-A Review. International Journal of Bio-resource and
Stress Management, 12 (3), 238-246.

Challam, C., Kardile, H.B., Lyngdoh, L.C., Sharma, N.K,
Kumar, N.N. & TK. Bag. (2019). Genotypic Diversity in
Aeroponics Based Mini-Tubers Production System Reveals
High Photo-Assimilates Partition Capacity of Kufri
Kanchan. The Journal of Plant Science Research 35:59-67.

Devi, S.S., Singh, R.P, Kaur, A.K. Singh, & R.K. Singh. (2018).
Effect of canopy management practices on growth and
yield of potatoin nethouse: Potato] 44(2):126-129.

Sadawarti M., Pandey, K.K.,, Roy, S., Singh, S.P, Singh, R.K.and
Samadhiya R.K. (2017). Performance of sprout cutting and
aeroponic minituber of potato (Solanum tuberosum L.) in in

vivo condition of central India. Environment & Ecology 35
(4E):3745—3748

Muthuraj, R., Singh B.P, Buckseth T, Singh, R.K,, Singh S., &
Sharma, A.K. (2016). Effect of micro-plants hardening on
aeroponic potato seed production. Potato Journal 43 (2):
214-219

Bag, TK, Srivastava, A.K,, Yadav, S.K., Gurjar, M.S., Diengdoh,
L.C., Rai, R. and Singh. S (2015). Potato (Solanum
tuberosum) aeroponics for quality seed production in north
eastern Himalayan region of India. Indian journal of
Agricultural sciences 85: 1360-1364.

29.

© 2025 AATCC Review. All Rights Reserved.



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10

