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growth and yield of strawberry (Fragaria x ananassa L.) grown in
aeroponic system

recommended both as table and processed fruit due its nutrient content. The growth period of
strawberry is short and hence doesn’t require much time for its growth and development

éFraganaeeananassa—L—)—greum—m—aerepemc—systemLa f|eId experlment was conducted at

Horticulture Research Farm, Department of Horticulture;.Naini Agriculture Institute, Sam
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NPK+2g Mlcronutrlent) TO control (water). Based on the outcome of the current experiment,
NPK+ 6g Micronutrient) produced the
greatest results. It was determined to have the greatest growth traits with highest - Plant
height_(19.74cm), Number of leaves per plant (25.90), Plant spread (26.43cm) and Root
length(28.35cm). It was @also found best in terms of yield and yield attributing characters i.e.,
Total no flowers per plant (31:73), Fruit set (68.2 %) No of fruits per plant (21.58), Fruit

weight (39.779g) Average yield (O 86Kkg).

Strawberry

Strawberry is widely distributed fruits in the whole world due to its genotypic diversity,

broad range of environmental adaptations and highly heterozygous nature. Although it

mostly cultivated in temperate climate, but some varieties are available which can be
cultivated in tropical and sub-tropical climate. China is the leading country in Strawberry
fruit production with approximate yield of 2.99 million MT). followedFollowed by USA

(2.36 million MT), Mexico (0.37 million MT), Turkey (0.37 million MT), Spain (0.31

million MT [+41] .

India has total cultivated area of about 1000 ha under strawberry
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cultivation with 5000 MT production. It is most commonly grown in hilly regions of India.
Maharashtra is the state with the most strawberry production. Mahabaleshwar
(Maharashtra), Jammu and Kashmir, Bangalore, and Kalimpong (West Bengal) are the other
major areas of cultivation. Strawberry has been successfully cultivated in the plain parts of

the nation in recent years [2}-],

Strawberry (Fragaria x ananassa Duch.) belongs to family Rosaceae and the genus
Fragaria. It is basically a small herbaceous perennial plant and thrives well in temperatures
perennial fruit crop of high importance in the market. It is highly recommended both as table
and processed fruit due to its nutrient content. The growth period of strawberry is short and
excellent ice cream, crush, pies, Jam, fruit juices and milk:shakes oniaccount of its rich
aroma. The strawberry contains 89.9 per cent water, 8.4 per cent carbohydrates, 1.3 per cent
fibre, 0.7 per cent protein, 0.5 per cent ash, 0.5 per cent fat, 164 mg potassium, 21 mg
calcium, 1.0 mg sodium, 1.0 mg iron, 60 I.U.vitamin A, 59'mg/ 100 g vitamin C, 0.03 mg
and possesses high antioxidant activity. It requires well drained medium loamy soil with
enough of organic matter having. pH. range from 5.7 to 6.5 i.e., acidic in nature. Soil is
generally the most important growing :medium for plant growth and development. It
provides air, anchorage water, nutrients etc. for successful plant growth. However, soils do
possess some serious limitations_for both plant growth and development like presence of
unfavourable soil, compaction, unsuitable soil reaction, poor drainage, degradation due to
erosion, disease. causing organisms and nematodes etc In addition, conventional crop
growing in.soil.is somewhat difficult as it involves large space, large volume of water and
lot of labour. Moreover, in metropolitan areas, soil is not often available for crop growing
due to high'population density and in some areas, scarcity of fertile cultivable arable lands is
major problem due to their unfavourable topographical or geographical conditions. Another
serious problem experienced in conventional open field agriculture is to hire labour. Under

such circumstances, soil-less culture can be introduced successfully.
Aeroponics

Aeroponics on the other hand seems to provide a better hand in cultivation of perennial
species in controlled conditions in a meticulous way. Aeroponic is the most advanced form

of protected cultivation where roots are hang in the air and are misted with nutrient solutions
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the misting are usually done every few minutes , to keep the moisture in roots .the sprayed
nutrient solution that is not absorbed by the roots is usually re-sprayed using re-circulation
system [6].As the basic principle of aeroponic is to growing is to grow plants suspended in a
closed or semi-closed environment by spraying the plants dangling roots and lower stem with
atomized or sprayed ,nutrient -rich water solution .This technology has not only reduced cost
of input on a broader prospect but also has enhanced quality of produce. Strawberry

cultivation in India is restricted to some parts in our country which produces a less yield and

productivity. In order to enhance the area and productivity of strawberry aerepeniesaeroponic, -

can be a handy solution to this. Aeroponics shall not only enhance yield and preductivity but
shall pave farmers to enhance the quality and bring a surge inu.their “income.
by providing a nutrient solution in the air without soil. Plant roots receive-a nutrient spray
mist from an atomizing nozzle. Improved food production spaces‘and water-saving methods
under soilless culture have led to promising results around the world [7,8]. This approach
uses relatively lower amounts of water input per unit of planted area, making it a safe and
environmentally friendly way to grow plants and control the rhizosphere. Using this
approach, plant roots can be quickly nourished under controlled conditions. Water is made
more available for plant absorption in aeroponic systems which reduce water irrigation use;
as a result, more nutrient absorption reflects more strawberry yield, quality and productivity.
So, optimization of macro and micronutrients in the aeroponic system plays a major role in

strawberry production. As a result, this experiment was designed to determine optimum

MATERIALS AND METHODS
The present |nvest|gat|on enmled—Eﬁeet—ef—d#ferent—eeneentraHen—ef—majorLand—mere

aerepemc—systemeas carrled out durlng the year 2022 at Hortlcultural Research Farm
Naini Agricultural Institute, SHUATS, Prayagraj. The objective was to find out the growth
and yield and quality of strawberry with different treatments using aeroponic technology.

(Fragaria x ananassa) cv. Winter Dawn transplants were placed |n sponge- fllled netting 1

cups. Plants were placed in a greenhouse for three weeks in a deep-water culture filled with a
thin layer of diluted nutrient solution until complete rooting occurred. After rooting, plants
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plants was 15 cm. Based on this spacmg a plastic tote box of size 35.56 cm x 32 cm x 20.32
cm was taken for growing of 3-three plants per box. The transplanted plants were put with
clay balls in net pots to facilitate efficient and free root growth without any obstacles. Holes
were made on a thermocol sheet and the net pots containing plants were placed in the holes

and then it was put over the aeroponic growing chamber. As all the plastic boxes were

connected with motors in which 2-two,_foggers were attached in each box which were .-

spraying water nutrient solution to the hanging roots of aeroponic unit plants. The whole

aeroponic system was connected to the electric timer which were working for 25-twenty five

seconds at 5-five ,m,l,n,u,tes,,!n,t,er,val,Ihe,,ma!,n,,fu,nc,t,!qn,,qf,,the,,I,rr!g,at!,qn,,an,d,fert,',ga,t,!,on,sys,t,em,,
is to send pressurized water and nutrient solution to the growing chambers. The capacity of
pump is dependent on the system’s production capacity. Controllers or timers.were usually
connected to the pump using valves to help regulate the flow and distribution,of water and
nutrients. The nutrient solution was provided in cyclic rotation through.a sequence of separate
tanks, filters and valves before final distribution to the plant roots:through the nozzle. The
aeroponics system utilised a high-pressure pump which was used to atomize the water

through small orifice nozzles to create water droplets of 30-100 microns inidiameter.

recommended ratio. Nutrient feeding is also deseribed as the application of fertilizers in the

right combination concentration EC and pH for every fertigation cycle. For

pipes, fllters |rr|gat|on tlmers emitters and other irrigation equipment .And the Nwtent
nutrient_solution was standardized as per treatment details before putting the strawberry

transplants on to the aemaeme&w,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,e,,,d,!ffe,rent,,,99,n,cen,tr§t!,qn,s,,,o,f,,,
nutrients as per treatment (TO Control (Water)), (T1 3g NPK+16g Micronutrient), (T2 69
NPK+14g Micronutrient), (T3 9g. NPK+12g Micronutrient), (T4 129 NPK+10g
Micronutrient), (T5 15g NPK+8g Micronutrient), (T6 18g NPK+6g Micronutrient), (T7 21g
NPK+4g Micronutrient), (T8 24g NPK+2g Micronutrient). The micronutrients were provided

through a product named Combi-2. It provides eight essential micronutrients together in

optimum dose to:crops. It is-ehelatedchealeted with EDTA and thus assures fast absorption of -

all individual micro-elements in to the plants. The composition of Combi-2 is Zn 4.0%, Fe
2.0%,Mn 0.5%;.Cu 0.3%, B 0.54%, Mo 0.1%, S 2.5%, Mn 2.5%.

Standardization. of pH A pH meter is an instrument that measures the hydrogen-ion
activity:in water nutrient solutions that indicate its acidity or alkalinity expressed as pH. The
pH value of nutrient solution for strawberry was maintained between 5.6 to 6.0. The pH

value higher or lower than this affected the growth of plants. The pH of nutrient solution was
measured using pH meter (potentiometric method) for every 6 days intervals and pH was
adjusted when fresh nutrient solutions were added to the system.
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Table 2. Effect of different concentration of major and micro nutrients flowering and

fruiting of strawberry (Fragaria x ananassa L.) grown in aeroponic system.
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root
length , total no flowers per plant, days taken to fruit set ,fruit set % , number of fruits per
plant , fruit weight(g), average yield /plant(kg/plant) due to effect of different concentration
of major and micro nutrients on strawberry (Fragaria x ananassa L.) was statistically

observatlon in term of plant helght (cm) number of Ieaves/plant plant spread (cm)

analysed and has been presented in (Table 1) and (Table 2), . The Treatment T containing
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(18g NPK and 6g Micronutrient) respectively recorded highest plant height i.e., (19.74) . This
might be due to the optimal availability of macronutrients and micronutrients for enhanced
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respectively recorded hlghest number of leaves per plant at 30, 60, 90 and 120.days of
observation was i.e., (25.90). This is because the aeroponic solution spray ‘made ‘all the
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necessary nutrients easily accessible to the plant roots. Nitrogen. is_the “most crucial
component in plant growth, and plants that received more of it had'more leaves overall [11].
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hlghest root length at 30, 60, 90 and 120 days of observation. i.e., (28 35) The greatest root : Roman, 12 pt
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length may be attributable to an abundance of phospherus,.which Stimulates root expansion.

It was observed that the total no of flowers per:plant of strawberry (Fragaria ananassa) cv. Roman, 12 pt
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Winter Dawn were significantly influenced. by different. treatments. It was found that

Treatment T¢ (18g NPK+6g Micronutrient) recorded, the maximum total no of flowers per .| Roman, 12 pt
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plant i.e., 31.73 over all other treatments. It.was found that Treatment T¢ (189 NPK+6g
Micronutrient) recorded the minimum days taken to-first flowering i.e., 57.29 days over all
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other treatments where-as the maximum days taken to first flowering i.e., 70.49 days). Days

taken to fruit set of strawberry (Fragaria ananassa) cv. Winter Dawn was found significantly ; i( Roman, 12 pt
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affected by different treatments. It was found that Treatment T¢ (189 NPK+6g Micronutrient)

recorded the minimum days-taken to fruit set i.e., 89.06 days over all other treatments where- i(_Roman, 12 pt
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as the maximum days taken to fruit set i.e., 103.82 days was recorded in treatment T, (39
NPK+16g Micronutrient). It:was observed that the fruit set % of strawberry (Fragaria
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ananassa) cv. Winter. Dawn were significantly influenced by different treatments. It was
found that Treatment Ts((18g NPK+6g Micronutrient) recorded the maximum fruit set % i.e.,
68.02% over all other:treatments. It was observed that the number of fruits per plant of
strawberry (Fragaria ananassa) cv. Winter Dawn were significantly influenced by different

treatments:..It was found that Treatment Tes (189 NPK+6g Micronutrient) recorded the /| Roman, 12 pt
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maximum number:of fruits per plant i.e., 21.58 over all other treatments. It was followed by
Treatment T7 (219 NPK+4g Mlcronutrlent) with 2" best number of fruits per plant i.e., 21.34.

It was, observed that the fruit weight (g) of strawberry (Fragaria ananassa) cv. Winter Dawn | Roman, 12t
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were significantly influenced by different treatments. It was found that Treatment T (189 /| Roman, 12 pt
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NPK+6g Micronutrient) recorded the maximum fruit weight (g) of 39.77g over all other ,
treatments [13]. It was followed by Treatment T (21g NPK+ 4g-, Micronutrient) with 2"
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best fruit weight (g) with 39.32g. It was observed that the average yield/plant (Kg/plant) of

strawberry (Fragaria ananassa) cv. Winter Dawn were significantly influenced by different Roman. 12 pt
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maximum average yield/plant (Kg/plant) of 0.86 kg over all other treatments. Treatment T6 Roman. 12 pt
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(18  NPK+6g Micronutrient) was also found best in quality attributes TSS (9.11° B) Acidity
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CONCLUSlON { Formatted: Font: (Default) Times New
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» Based on the findings of this study, it can be concluded that plants grown utilising the
aeroponic system of cultivation with NPK and micro nutrients maximise yield in addition
to displaying the highest growth and quality.

Based on the outcome of the current experiment, it can be concluded that Freatment
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determined to have the greatest growth traits with highest - Plant height _‘(19.74ﬂcm),
Number of leaves per plant (25.90), Plant spread_(26.43cm) and Reet—root
length(28.35cm), It was also found best in terms of yield and yield attributing characters
i.e., Fotattotal no flowers per plant (31.73), Fruttfruit set (68.2 %), No of fruits per plant

. Treatment T6 (18 g NPK+6g Micr_onutrient) was also found best in quallty attributes TSS Formatted

... [525]

(9 11° B) Acidity (1.32%) Ascorbic acid (71.54 mg/100 g of pulp)
* As per the result of my experiment T6 (18gNPK+6gMicronutrient) was the best followed
by T7 (21gNPK+4gMicronutrient) and the lowest was TO (control).

. . . . P

{ Formatted: Font: 12 pt

J

REFERENCES I Formatted: Font: (Default) Times New J

Roman, 12 pt

L. Childers, N. F., Morris, J. R. and Sibert, G. S. 1995, Modern-Fruit'Science. Horticulture —{Formatted

... [526]

.. [527]

of strawberry productlon and research in.China. Acta'Horticulture, 1049: 67-71.

... [528]

3.Bhat, R., and Hussain, S. 2023, Effect of organic substrates on productivity and quality of 7{Formatted

strawberry, cv Chandler. National Journal of Pharmaceutical Sciences; 3(1): 16-19.

4 Argyropoulou, K., Salahas;.G., Hela, D. and Piassavas, A. 2015, Impact of nitrogen /{Formaned

. [529]

deficiency on biomass production, morphological and biochemical characteristics of sweet
basil (Ocimum basilicumsL.) plants, cultivated aeroponically. Agriculture and Food.
3(1):542-548.

... [530]

5. Considine;.M.:1982. Food and Food Products Encyclopedia. Van Nostrad Company Inc,, 7{Formatted

)

[531]

. [532]

of side and level of cultivation on productlon and quallty of strawberry produced by
aeroponic system. In International Symposium on The Horizons of Using Organic Matter and
Substrates in Horticulture 608 (pp. 43-51).



8.Factor, T. L., de Araujo, J. A., Kawakami, F. P. and Inuk, V. 2007, Potato basic minitubers

-1 Formatted: Font: (Default) Times New

production in three hydroponic systems. Horticultura Brasileira, 25, pp.82-87.

9.Frezza, D., Ledn, A., Logegaray, V., Chiesa, A., Desimone, M. and Diaz, L. 2005, Soilless

culture technology for high quality lettuce. Acta Horticulturae, 697, 43.

10. Abdullah, K., Amran, H. A., Kadhim, Z. K. and Lateef, S. M. 2021, Effect of spraying

Roman, 12 pt, Not Bold

| Formatted: Font: (Default) Times New
Roman, 12 pt

-| Formatted: Font: (Default) Times New
Roman, 12 pt, Not Bold

| Formatted: Font: (Default) Times New
Roman, 12 pt

-| Formatted: Font: (Default) Times New

with normal and Nano NPK fertilizers and their in-terference in growth indicators of
strawberry seedlings Fragaria ana-nassa Duch. Ruby gem cultivar. Journal of Kerbala

for Agricultural Sciences, 8(1), pp.28-38.

Roman, 12 pt, Not Bold

“ Formatted: Font: (Default) Times New
Roman, 12 pt

-1 Formatted: Font: (Default) Times New

J11.Hayden, A. L., Yokelsen, T. N., Giacomelli, G. A. and Hoffmann, J. J. 2004, Aeroponics:

An alternative production system for high value root crops. Acta Horticulturae., 629: 207-
213.

12 .Jowhar, A., Kafi, M., Babalar, M. and Naderi, R. 2009, Effects of Ammonium Ratio and

Roman, 12 pt, Bold

{ Formatted: Font: (Default) Times New
Roman, 12 pt

.| Formatted: Font: (Default) Times New
“. [ Roman, 12 pt, Not Bold

" Formatted: Font: (Default) Times New
Roman, 12 pt

-| Formatted: Font: (Default) Times New

Nutrient Delivery Interval on Roses Growing in Aeroponics. In.V International Symposium
on Rose Research and Cultivation, 870: 73-80.

Roman, 12 pt, Not Bold

“( Formatted: Font: (Default) Times New
Roman, 12 pt

13. Martinsson M, Kwast A, Cieslinski G-and Treder W. 2006, Impact of production systems .-

and fertilizer application on yield and-quality.of strawberries. Acta Horticulturae 708: 59-64.

14.0raby, H., Lachance, A. and.Desjardins, Y. 2015, A low nutrient solution temperature and

Roman, 12 pt, Not Bold

Formatted: Font: (Default) Times New
Roman, 12 pt

-| Formatted: Font: (Default) Times New

the appllcatlon of stress treatments increase potato mini-tubers pI’OdUCtIOH Inan aeroponlc

system. American journal of potato research, 92, pp.387-397.

15.0svald, J., Petrovic; N¢and Demsar, J., 2001, Sugar and organic acid content of tomato

Roman, 12 pt, Not Bold

| Formatted: Font: (Default) Times New
Roman, 12 pt

-1 Formatted: Font: (Default) Times New

fruits (Lycopersicon lycopersicum Mill.) grown on aeroponics at different plant density. Acta
Alimentaria, 30(1), pp.53-61.

Roman, 12 pt, Not Bold

| Formatted: Font: (Default) Times New
Roman, 12 pt

Formatted: Font: (Default) Times New
Roman, 12 pt, Bold

“{ Formatted: Font: (Default) Times New

Roman, 12 pt

" Formatted: Font: (Default) Times New
Roman, 12 pt, Not Bold

aeroponic cultivation of Urtica dioica. Proc. VII IS on protected Cultivation Mild Winter
Climates Eds. D.J. Cantliffe, P.J. Stoffella and Shaw, N. Acta Horticulturae, 659: 61-66.

| Formatted: Font: (Default) Times New
Roman, 12 pt

| Formatted: Font: (Default) Times New
Roman, 12 pt, Bold

A% | Formatted: Font: (Default) Times New
'\ | Roman, 12 pt

l, Formatted: Font: (Default) Times New
*| Roman, 12 pt, Not Bold

‘ Formatted: Font: (Default) Times New
Roman, 12 pt

{
[
[
[
{
{
I
[
[
{
[
[
I Formatted: Font: (Default) Times New
{
{
{
I
{
1
{
[
[
[
{
{
[

(| W | U | | U, U U\ W | U | W o (| U/ U | W W | U S U | W W, U U, W




