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This present study was conducted to standardize the nutrient requirement of plant
through different organic sources for optimum growth and yield and quality of
Aloe (Aloe barbadensis Mill.) plant during 2018-19 and 2019-20 at CCS HAU, Hisar
for cultivation under arid and semi-arid conditions of Haryana. Results achieved
during 2018-19, revealed that maximum plant height (59.70 cm), suckers per plant
(4.50); numbers of leaves per plant (10.35) and leaf length (47.40 cm) were recorded
in T, (Vermicompost 7.5 t ha') which was significantly higher than treatments T,
(Control) and Ts (Neem cake 1.5 t ha?). However, leaf yield and gel yield were found
highest in Ts (36667 & 20449 kg ha?, respectively) that was statistically superior with
rest of treatments except T and T-. Likewise, the results achieved during 2019-20,
revealed that maximum plant height (59.1 cm), suckers per plant (4.0), numbers
of leaves per plant (10.80) and leaf length (57.6 cm) were registered with Ts which
was significantly higher than treatments T1 and Te. However, leaf yield was found
significantly higher with Ts (83117 kg/ha) that was statistically at par with Tz and Ta.
Gel yield was found significantly higher with Ts (43377 kg/ha) that was statistically
at par with Ts. Therefore, application of vermicompost 7.5 t hais recommended in
aloe for commercial cultivation under arid and semi-arid region of Haryana.

Introduction

CAM plant. (Liuet al., 2011; Silva et al., 2014). It originated
from southern Africa, (Zheng et al., 2005). It found as well

The demand of organic medicinal products is increasing
over the year throughout the world after the COVID 19.
The increasing demand of the medicinal plant-based
products converts the traditional cropping to the high
value medicinal cropping by marginal and low land holding
farmers. It is requirement of the time to develop the suitable
organic farming model or package of practice for emerging
medicinal crop specially without application of chemicals
and to motivate the farmers for adoption of such crops in a
sustainable manner (Arya et al., 2021a).

Aloe (Aloe barbadensis Mill.) is also called as “Ghrith
Kumari” in Hindi. It is an evergreen xerophytic perennial,

adapted in almost all part of India (Kiran and Tirkey, 2018).
In India, this crop is adopted in different states of the country
such as Rajasthan, Gujarat, Andhra Pradesh, Maharashtra
Tamil Nadu and Himachal Pradesh. Aloe vera contains so
many active constituents like minerals, vitamins, sugars,
enzymes, saponins, lignin, amino acids and salicylic acids
(Atherton, 1998). This crop is specially known for its use in
beauty, heath and skin care products (Liu et al., 2011). This
crop is not much adopted so the data on area and production
is not available but the production of Aloe vera is about 294 g/
ha with gross return Rs 140536/ ha and net return Rs.
64708/- ha (Thakur et al., 2023).
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It is an important medicinal plant which has an enormous
demand in food, medicinal, and cosmetic industries
(Alagukannan and Ganesh, 2016). As aloe has therapeutic,
cosmetic and nutraceutical properties. The dried latex of
aloe known as aloin, it is laxative in nature. The gel obtained
from aloe is widely used in cosmetic industry as a skin care
product (Rajeswari et al., 2012). It is utilized to sooth the
rashes, insect bites, burn pains and other skin irritations
(Reddy et al., 2011; Arya et al., 2021Db).

It is a well-known fact that chemical constituents of medicinal
plants do not have any kind of side effect or adverse effect on
health and environment (Heywood, 2002). The aloe crop is
adaptable to the wide range of climatic conditions, the aloe
germplam or accession have variability in genetic constituents
as well as medicinal properties (Deore and Samantaray,
2015; Rana and Kanwar, 2017; Arya et al., 2021c). Keeping
these aspects in view, the proposed study was undertaken to
standardize organic production technology for cultivation of
aloe specially under arid and semi-arid conditions of
Haryana.

Material and Methods

In present investigation, eight different treatments were applied
to aloe (Aloe barbadensis Mill.) genotype HAV-05-8 during
2018-19 and 2019-20 in the experimental area of the Medicinal
and aromatic plants, Department of Genetics & Plant Breeding,
CCS HAU, Hisar which is located 29° 10’ N latitude and 75°
46’ E longitude with the elevation from mean sea level
215.2m. The soil type of the experimental location was found
sandy loam (Typic Ustochrepts), it contains medium range of
organic carbon (0.046%), available N (191 kg/ha) and P (14
kg/ha), whereas high range of available potassium (340 kg/ha).
Weekly weather parameters data recorded from Research Farm
of CCS Haryana Agricultural University, Hisar during year
2018-19 and 2019-20 given in Fig. 1 & 2. Field experiment
was conducted with eight different sources and levels of
nutrient {T1- Control, T>- FYM 10 t hal, Ts- FYM 15t ha,
T4- Vermicompost 5 t ha, Ts- Vermicompost 7.5 t hal, Te-
Neem cake 1.5 t ha, T- Neem cake 2.5 t ha! and Ts- NPK
(50:50:50 kg ha?) through inorganic fertilizers}to standardize
the requirement of organic manures for proper growth,
economical yield and quality of aloe. The experiment was laid
out in RBD design with 4 replications at research farm, MAP
Section, CCS HAU Hisar with plot size 4.8 x 2.7 m? and plant
spacing was 60 cm x 45 cm. All the recommended package of
practices was followed to raise a good healthy crop. The
planting of crop was done by transplanting the suckers during
June 2017. As this crop takes time to establish due to its slow
growing nature, therefore, harvesting of leaves was started
from next season. The plant observations for plant height (cm),
number of leaves / plant, leaf length (cm), leaf width (cm),
fresh leaf yield (g/ha) and gel (Mucilage) content (%) were
recorded during both the years from each replication of
randomly selected plants. The data was analyzed
statistically as per standard procedure to compare the level
of significance of data.
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Results and Discussion

Field experiment was conducted to standardize organic
production technology for cultivation of Aloe barbadensis
for better performance of plant and higher economic yield
contributing traits and economical yield of aloe. The
results of present experiment are presented and discussed
under following sub-headings:

Growth contributing characters

Results achieved during 2018-19, revealed that maximum
plant height (59.7 cm), suckers per plant (4.5), were
observed in Ts which was significantly higher than
treatments T1 and Te (Table 1-4). Results achieved during
2019-20, presented in Tables 1-4 revealed that maximum
plant height (59.1 cm), suckers per plant (4.0), were
obtained in Ts which was significantly higher than
treatments T: and Te. However, the results achieved
during 2018-19, revealed that maximum leaf width was
observed in Ts (6.92cm) followed by T3 (6.85cm) and T,
(6.84cm) but there was no significant difference. Results
achieved during 2019-20, revealed that maximum leaf
width was observed in Ts (7.80cm), T3 (7.80cm) and T,
(7.80cm) but statistically there was no difference.

The results based on average basis of both the years also
presented in (Table 1) revealed that maximum plant height
(59.40 cm); suckers per plant (4.25) were observed with
Ts which was significantly higher than treatments T; and
Te. Application of 7.5 t hal vermicompost recorded
significantly higher plant height and number of suckers.
The organic manures not only supply the nutrients to the
plants but also enhance the fertility status, water holding
capacity, availability of nutrients for better growth of the
plants. According to Alagukannan et al., 2008, the plants
which received more levels of vermicompost produce
active substances more than those receiving lower levels
of vermicompost. Higher levels of vermicompost lead to
the increase in alkaloid production in the leaves, it
enhances the active substances. Organic manures
increased the availability of major and minor nutrients and
also improves biological properties of the soil, which
ultimately enhance the growth and vyield of the plant.
Shams et al., (2012) found the similar results of increasing
fresh weight of Matricaria chamomile due to the
combination of organic and chemical fertilizer. Kumar et
al., (2006) observed the increase in growth and flower
yield of marigold with the application of vermicompost as
N source.

Yield contributing characters

The means values of both the years also presented in
(Tables 2 & 3) revealed that maximum leaf length (52.50
cm); leaf width (7.36); numbers of leaves per plant (10.58)
were observed in Ts which was significantly higher than
T: and Te treatments. Alam et al., 2007 found the similar
results in red amaranth (A. tricolor) i.e. plant vigour, leaf
number, length and breath, stem length and breath, weight
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of the plant, percentage of dry matter of plant and yield with
the application of vermicompost in combination with
inorganic fertilizers. In brinjal and tomato also observed
maximum leaf number by application of vermicompost
(Garg and Bhardwaj, 2000; Rajkumar et al., 2006). Kumar et
al., (2007) observed that application of N thorough organic
sources increased yield, nutrients and chlorophyll content
of marigold. The organic manure in the soil is gradually
discharged through mineralization to maintain the supply of
nutrients to the plant for prolonged period resulted in
increase in plant weight, leaf weight and leaf thickness. The
increase in uptake or availability of nutrients enhance the
biological weight or over all yield of the plant.

Leaf yield and gel yield

Results achieved during 2018-19, revealed that, leaf yield
and gel yield were found highest in Ts (36667 & 20449 kg
ha, respectively) that was statistically superior with rest of
treatments except Tz and T, (Table 3-4, Fig. 1). Results
achieved during 2019-20, observed that, leaf yield was
found significantly higher with Ts (83117 kg/ha) that was
statistically at par with T3 & T4, In similar way, gel yield was
found significantly higher with Ts (43377 kg/ha) that was
statistically
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at par with Ts Plant height, number of suckers, leaf weight
and leaf length have strong and positive correlation with
the gel yield. The increase in growth parameters resulted in
increased production of gel (Fig. 2).

However, the results based on average of both the years
presented in Tables 3-4, showed that leaf yield was found
significantly higher with Ts (59892 kg/ha) that was
statistically at par with Tz & T Gel yield was found
significantly higher with Ts (31913 kg/ha) that was
statistically at par with Ts. Using manure was most
effective in increasing leaf weight per plant was supported
by findings of Saha et al. (2005). Data on growth and
production of Aloe vera with the application of different
levels of vermicompost and nitrogen fertilizer as analyzed
by Nejatzadeh (2019). He revealed the similar results with
the application of vermicompost and nitrogen fertilizer
in Aloe vera cultivation. Vermicompost plays an important
role in the production and enhancement of sucker and plant
yield mentioned. Integrated nutrient management increase
the growth and yield of cumin (Kumar et al., 2025).
However, Rao et al., (2024) observed best growth, yield
and quality of carrot with the application of poultry manure
@ 4t/ha + ZnSO4 @ 0.75 %.

Table 1. Plant growth and number of suckers per plant under different organic practices

Treatments Plant height (cm) No. of suckers/ plant

2018-19 2019-20 Mean 2018-19 2019-20 Mean
T;- Control 49.30 52.80 51.05 3.00 3.15 3.08
T,-FYM 10t ha' 56.60 54.70 55.65 4.25 3.35 3.80
Ts-FYM 15t ha' 59.00 57.40 58.20 4.25 3.90 4.08
T4- Vermicompost 5 t ha' 58.00 56.50 57.25 4.25 3.60 3.93
Ts- Vermicompost 7.5t hat 59.70 59.10 59.40 4.50 4.00 4.25
Te- Neem cake 1.5 t hat 54.20 54.50 54.35 3.25 3.50 3.38
T7- Neem cake 2.5 t hat 57.20 56.30 56.75 4.25 3.55 3.90
Tg- NPK (50:50:50 kg ha) 56.00 55.10 55.55 4.25 3.45 3.85
SEm+ 1.59 0.88 0.33 0.13
CD (5%) 4.72 2.60 0.98 0.38

Table 2. Effect of organic manures on performance of leaf length and width
Treatments Leaf length (cm) Leaf width (cm)
2018-19 2019-20 Mean 2018-19 2019-20 Mean

T:- Control 40.40 47.50 43.95 6.65 7.30 6.98
T,-FYM 10t ha' 41.90 54.60 48.25 6.70 7.50 7.10
Ts-FYM 15t ha' 46.00 57.00 51.50 6.85 7.80 7.33
T4- Vermicompost 5 t ha' 43.90 56.00 49.95 6.84 7.80 7.32
Ts- Vermicompost 7.5 t hat 47.40 57.60 52.50 6.92 7.80 7.36
Te- Neem cake 1.5 t hat 41.60 52.30 46.95 6.69 7.30 7.00
T7- Neem cake 2.5 t hat 43.20 55.20 49.20 6.82 7.60 7.21
Te- NPK (50:50:50 kg ha't) 42.50 54.10 48.30 6.73 7.50 7.12
SEm+ 0.90 1.40 0.21 0.10
CD (5%) 2.92 4.16 NS NS
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Table 3. Effect of organic organic manures on number of leaves per plant and leaf yield

Treatments Number of leaves/ plant Leaf yield (kg/ha)

2018-19 2019-20 Mean 2018-19 2019-20 Mean
T,- Control 9.60 9.00 9.30 22815 65780 44298
T,-FYM 10t ha' 9.75 10.00 9.88 33659 74040 53850
Ts-FYM 15t hat 10.30 10.70 10.50 35093 80382 57738
T4 Vermicompost 5 t hat 10.25 10.50 10.38 34015 77676 55846
Ts- Vermicompost 7.5 t ha 10.35 10.80 10.58 36667 83117 59892
Te- Neem cake 1.5t ha' 9.70 9.90 9.80 24818 70986 47902
T7- Neem cake 2.5 t hat 9.95 10.20 10.08 35000 74470 54735
Ts- NPK (50:50:50 kg ha?) 9.90 10.10 10.00 34280 73153 53717
SEm+ 0.16 0.26 792 2352
CD (5%) 0.47 0.76 2346 6966

Table 4. Effect of organic manures on gel yield (kg/ha) and percent gel content

Treatments Gel yield (kg/ha) Percent gel content
2018-19 2019-20 Mean 2018-19 2019-20 Mean
T:- Control 12210 31558 21884 53.52 47.98 50.75
T, FYM 10 t ha'! 17213 33812 25512 5114 4567 48.40
Ts- FYM 15 t ha? 18881 39624 29252 53.80 4929 5155
T4- Vermicompost 5 t ha' 18584 34991 26787 54 63 4505 49 84
Ts- Vermicompost 7.5 t hat 20449 43377 31913 55 77 5919 53.98
Te- Neem cake 1.5t ha' 14573 33471 24022 58.72 47.15 5294
T7- Neem cake 2.5 t hat 18889 34397 26643 53.97 46.19 50.08
Ts- NPK (50:50:50 kg hat) 17586 33109 25347 51.30 45.26 48.28
SEmzt 548 2124 - -
CD (5%) 1623 6290 - -
T0000 56
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Fig. 1. Bar graphs of leaf yield, gel yield and gel content
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Fig. 2. Pearson correlation of different growth parameters for gel yield

Conclusions

It was concluded from the study that the application of
vermicompost @ 7.5 t ha' had significantly enhanced the
plant height, suckers per plant, numbers of leaves per plant
and leave length of Aloe vera. Leaf yield was also found
significantly higher with vermicompost @ 7.5t ha* (59892
kg/ha) which was statistically at par with Tz & T.. Likewise,
gel yield was also found significantly higher with Ts (31913
kg/ha) that was statistically at par with Ts. Therefore,
application of vermicompost 7.5 t ha! is recommended for
commercial cultivation of aloe under arid and semi-arid
region of Haryana.

Acknowledgments

The authors of this manuscript are thankful to the Sectional
Head MAP, G & PB, CCS HAU, Hisar for providing support,
facilities and time to time guidance for conducting this
experiment.

Conflict of Interest

The authors have no conflict of interest.

Data Sharing

All relevant data are within the manuscript.

References

Alagukannan, G. and Ganesh, S. 2016. Genetic diversity in Aloe
and its breeding strategies. International Journal of Farm Sci-
ences, 6:312-326.

Alagukannan, G., Ganesh, S. and Gopal, S.K. 2008. Character-
ization and screening of different ecotypes of Aloe vera for
growth, yield and quality. Int. Aloe Sci. Council Texas. 302-624.

Alam, M.N., Jahan, M.S., Ali, M.K., Islam, M.S. and Khandaker,
S.M.A.T. 2007. Effect of vermicompost and NPKS fertilizers
on growth, yield and yield components of Red Amaranth
(Amaranthus tricolor L.), Australian Journal of Basic and Ap-
plied Sciences, 1: 706 — 716.

Arya, R.K., Kumar, P., Dahiya, G.S., Sutaliya, J.M., Kumar, R. and
Chhabra, A.K. 2021b. Medicinal garden at a glance. MAP Sec-
tion, Department of Genetics and Plant Breeding, CCS HAU,
Hisar (India). p. 24.

Arya, R.K., Vandana, Dahiya, G.S., Kumar, R., Sutaliya, J.M., Ku-
mar, P. and Kumar, M. 2021a. Studies on the seed yield perfor-
mance of isabgol (Plantago ovata Forsk) elite genotypes under
semi-arid conditions of Haryana. Ekin Journal of Crop Breed-
ing and Genetics. 7(2):145-152.

Arya, R.K., Vandana, Dahiya, G.S., Poonia, R., Kumari, P., Kumar,
R., Sutaliya, J.M. and Kumar, P. 2021c. Evaluation of Aloe (Aloe
barbadensis Miller) for fresh leaf yield, gel content and disease
reaction under semi-arid conditions of Haryana. Ekin Journal
of Crop Breeding and Genetics. 7(2): 139-144.

Atherton, P. 1998. Aloe Vera revisited. British Journal of Phyto-
therapy, 4:76-83.

Deore, P. and Samantaray, S. 2015. Assessment of diversity in
Aloe barbadensis Miller using morphological and molec-

75



Sutaliya et al.

ular markers. International Journal of Agriculture and Bio-
technology, 8(3): 531-538. https://doi.org/10.5958/2230-
732X.2015.00060.1

Garg, K. and Bhardwaj, N. 2000. Effect of vermicompost of
parthenium on two cultivars of wheat. Indian Journal of Ecol-
ogy, 27: 177-180.

Heywood, V.H. 2002. The conservation of genetic and chemical
diversity in medicinal and aromatic plants. In: Biodiversity:
Biomolecular Aspects of Biodiversity and Innovative Utiliza-
tion. Sener, B. (Ed.), Kluwer Academic/Plenum Publishers,
New York, pp. 13-22.

Kiran, S. and Tirkey, A. 2018. Assessment of genetic diversity
in collected accession of Aloe vera from Chhattisgarh using
morphological characters. International Journal of Current
Microbiology and Applied Sciences, (Special Issue) 7: 3759-
3767.

Kumar, C., Tetarwal, A.S., Dudi, A., Ahirwar, M.K. and Singh, D.
2025. Impact of integrated nutrient management on growth
and yield of cumin (Cuminium cyminium L.) in western
Rajasthan. Indian Journal of Arid Horticulture, 7(1): 53-58.
https://doi.org/10.48165/ijah.2025.7.1.8

Kumar, M., Singh, S., Sharma, S.K. and Singh, D. 2007. Effect of
different N sources on yield, nutrients and chlorophyll content
of marigold cv. Pusa Narangi. Environment and Ecology, 25S
(4): 1120-1123.

Kumar, M., Singh, S., Sharma, S.K., Dahiya, D.S. and Beniwal,
L.S. 2006. Effect of biofertilizers on growth and flowering of
marigold cv. Pusa Narangi. Haryana Journal of Horticulture
Science, 35 (1&2): 71-72.

Liu, X., Li, J., Zhang, Y., Li, L. and He, D. 2011. Biological re-
search advancement in Aloe. Journal of Medicinal Plants Re-
search. 5:1046-1052.

Nejatzadeh, F. 2019. Data on growth and production of (Aloe vera
L.) treated by different levels of vermicompost and nitrogen
fertilizer. Data in Brief, 22: 709-715. https://doi.org/10.1016/
j.dib.2018.12.052

Rajeswari, R., Umadevi, M., Sharmila, R.C., Pushpa, R., Sel-
vavenkadesh, S., Sampath, K.K.P. and Debjit, B. 2012. Aloe
vera: The miracle plant, its medicinal and traditional uses in

Studies on standardization of organic production technology......

India. Journal of Pharmacognosy and Phytochemistry, 1:118-
24,

Rajkumar, Rampal and Sharma, D. 2006. Impact of kitchen waste
Water Hyacinth and Parthenium weed vermicompost on the
growth of tomato (Lycopersicum esculentum Mill Var), Pollu-
tion Research, 25, 577-582.

Rana, S. and Kanwar, K. 2017. Assessment of genetic diversity
in Aloe vera L. among different provinces of H.P. Journal of
Medicinal Plants Studies; 5(3): 348-354.

Rao, N. Singh, S.P. and Yadav, K.K. 2024. Effect of organic ma-
nures and zinc in enhancing the growth, yield and quality of
carrot (Daucus carota L.). Indian Journal of Arid Horticul-
ture, 6(2): 79-81. _https://doi.org/10.48165/ijah.2024.6.2.13

Reddy, C.U., Komar, S.R. and Jaddu, J.R. 2011. Aloe vera - A
wound healer. Asian Journal of Oral Health and Allied Sci-
ences, 1: 91-92.

Saha, R., Palit, S., Ghosh, B.C. and Mittra, B.N. 2005. Perfor-
mance of Aloe vera as influenced by organic and inorganic
sources of fertilizer supplied through fertigation. Acta Horti-
culturae, 676: 171-175.

Shams, A., Abadian, H., Akbari, G., Koliani, A. and Zeinali, H.
2012. Effect of organic and chemical fertilizer on amount
of essence, biological yield and harvest index of Matricaria
Chamomile. Annals Biological Research. 3:3856-3860.

Silva, H., Susana, Sagardia, Mauricio, Ortiz, Nicolas, Franck,
Marcela, Opazo, Madeleine, Quiroz, Cecilia, Baginsky and
Cristian, Tapia. 2014. Relationships between leaf anatomy,
morphology, and water use efficiency in Aloe vera (L) Burmf.
as a function of water availability. Revista Chilena de Historia
Natural, 87:13. https://doi.org/10.1186/540693-014-0013-3

Thakur, S.K., Jain, B.C., Singh, S., Kurrey, D. and Chandrakala.
2023. A comprehensive economic Analysis of Aloe vera crop
cultivation in Bilaspur district, Chhattisgarh, India. Agro
Economist - An International Journal, 10(03): 213-218. https://
doi.org/10.30954/2394.03.2023.2

Zheng, M., Y.U. X. Sh, Li, Y., Wu, H. and Zhang, S.Z. 2005. Karyo-
type analysis of 14 species and 2 varieties in Aloe vera L. Jour-
nal of Wuhan Botanical Research, 23: 535-540.

76


https://www.sciencedirect.com/science/article/pii/S2352340918315919
https://www.sciencedirect.com/science/article/pii/S2352340918315919
https://www.sciencedirect.com/science/article/pii/S2352340918315919
http://dx.doi.org/10.48165/ijah.2024.6.2.13
https://www.oriprobe.com/journals/whzwxyj.html
https://www.oriprobe.com/journals/whzwxyj.html
https://www.oriprobe.com/journals/whzwxyj.html

