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Biochemical Properties of Banana and Pineapple Intercropped in Organically Managed Young 
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The present investigation was carried out at the instructional and research field of the Department of Plantation Crops and Processing, Faculty 
of Horticulture, Uttar Banga Krishi Viswavidyalaya, Pundibari during the Month of March 2019–20 to 2020–21, to study the influence of 
organic treatments on biochemical properties of banana (Musa sp., cv. Grand Naine) and pineapple (Ananas comosus cv. Kew) grown in an 
organic arecanut-based cropping system. The experiment was carried out in a Randomized Block Design with four replications for estimating 
the biochemical properties of banana and pineapple viz. total soluble solids (°Brix), total sugar (%), reducing sugar (%), titrable acidity (%) 
and ascorbic acid (mg 100 g-1) against six differently formulated organic treatments. Results revealed that among five different treatments, 
N5 (vermicompost @ 2.0 kg plant-1 year-1 in banana and 18 kg plot-1 of 9.0 m² in pineapple along with biofertilizers i.e. Azotobacter +Azos
perillium+PSB+VAM+Trichoderma) exhibited the highest value for TSS  (23.07°Brix and  17.96°Brix in banana and pineapple), total sugar 
content (18.28% and 12.36% in banana and pineapple),  reducing sugar content (9.28% and 2.99% in banana and pineapple) and ascorbic 
acid content (10.69 mg 100 g-1 and 34.69 mg 100 g-1 in banana and pineapple), respectively. These highlights the benefits of organic based 
cropping system with regard to biochemical properties of banana and pineapple intercropped under young arecanut plantations. 

1.  Introduction

Arecanut is a widely cultivated high value commercial 
plantation crop believed to have originated in the tropical 
region of Southeast Asia (Heatubun et al., 2012, Hiremata et 
al., 2022). In India, about 16 million people are directly and 
indirectly dependent on arecanut industry for their livelihood 
(Kumar et al., 2023). The nut of arecanut is a significant source 
of income for small and marginal farmer, wrapped and chewed 
with betel leaves and slaked lime (Toprani and Patel, 2013, 
Bhat et al.2024). 

The practice of intercropping which includes growing two or 
more crops together offers several advantages, which includes 
proper utilization of resources, supplying nutrients for nearby 
plants, enhanced disease and pest control, reduced weed 
populations and increased overall yield and resilience. The 
potential for intercropping in plantation crops has also been 
widely documented by Sujatha et al. (2011) in inter cropping 

of medicinal and aromatic plants in Arecanut; Sujatha and 
Bhat (2015) in arecanut.

Banana, botanically known as Musa paradisiaca belongs to 
family Musaceae (Archith et al., 2021, Paul et al., 2023) is 
considered as the best suited fruit crops under the arecanut 
shade. Banana forms a major mid-storey intercrop in perennial 
based cropping systems (Arunachalam et al., 2023). The fruit 
is very popular due to its high nutritive value and are rich 
source of nutrients, vitamin such as vitamin A and C, starch, 
sugar and calcium, potassium, sodium and magnesium (Subba 
et al., 2024). 

Pineapple (Ananas comosus L.), is a tropical fruit crops 
which belongs to the family bromeliaceae (Maneesha et al. 
2022; Parameshwar et al., 2024) is considered as one of the 
important shade tolerant fruit crop which performs well under 
the arecanut shade.Pineapple is grown mainly as an intercrop 
in rubber and coconut (Girija and Menon, 2019). It is one of 
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the top ranking fruit crop and can be grown for the socio 
economic upliftment of farmers (Das et al., 2017). 

Paull et al. (2020) also stated that the biochemical composition 
is an essential determinant of fruit quality, affecting consumer 
preference and marketability. Total soluble solids (°Brix), 
total sugar content (%), titrable acidity (%) and ascorbic 
acid (mg 100 g-1) are critical parameters that influence the 
ripeness, flavour and nutritional value of fruits like banana 
and pineapple. Total soluble solid and sugar levels contribute 
to sweetness whereas ascorbic acid content plays a vital role 
in the fruit’s nutritional quality and antioxidant properties, 
with all these factors being influenced by cultivation practices, 
nutrient management and storage conditions (Sahu et al., 
2023 and Fernandez et al., 2019). 

Organic practices is a useful tool to minimize soil contamination 
while improving environmental issue, increase fruit yield and 
quality due to the fact that the applied doses of organic 
manures and biofertilizers increases microbial activity in 
the soil (Esitken et al., 2010; Roy and Hore, 2011 and Pratap 
et al., 2024). Given the growing demand for organically 
produced fruits, understanding how organic amendments 
such as vermicompost and biofertilizers influence biochemical 
parameters can provide valuable perceptions for farmers and 
policymakers.

Based on all above mentioned facts with respect to efficient 
utilization of land, and biochemical importance of the 
intercropped crops under organic production system, a 
field experiment was carried out to assess the biochemical 
parameters of banana and pineapple under organically 
managed arecanut based intercropping system with an 
objective to address the gaps by providing empirical data on 
how intercropping banana and pineapple with arecanut under 
organic management influences biochemical parameters, 
which are crucial indicators of fruit quality and consumer 
acceptance.

2.  Materials and Methods

The present investigation was conducted during the Month of 
March 2019–20 to 2020–21 at the instructional and research 
field of the Department of Plantation Crops and Processing, 
Faculty of Horticulture, UBKV, Pundibari, Cooch Behar, West 
Bengal, India. The area lies under the Terai Agro-Climatic 
Zone of West Bengal geographically located at 26o19’86” 
North latitude and 89o23’53” East longitude at an elevation 
of 43 m above MSL. An arecanut based cropping system was 
established with bananacv. Grand Naine and pineapple cv. 
Kew and were incorporated as intercrops to maximize land use 
efficiency and promote a sustainable agro ecosystem. Under 
the present experiment, three year old arecanut plant was 
used as a mono crop for the establishment of the cropping 
system with banana and pineapple. Organic farming practices 
were strictly followed to assess the influence of different 
organic treatments on fruit quality in which the treatment 

details were as follows: N1 (farm yard manure @ 8.0 kg plant-1 
year-1 in two equal splits-at the time of planting and150 days 
after planting for banana and for pineapple @ 13.5 kg plot-1 of 
9.0 m2 in two equal splits - at the time of planting and 150 days 
after planting), N2 (vermicompost @ 2.0 kg plant-1 year-1 in two 
equal splits- at the time of planting and 150 days after planting 
for banana and forpineapple @ 18 kg plot-1 of 9.0 m2 in two 
equalsplits-at the time of planting and 150 days after planting), 
N3 (farm yard manure @ 6.0 kg plant-1 year-1 in two equal splits 
– at the time of planting and 150 days after planting for banana 
and forpineapple @ 13.5 kg plot-1 of 9.0 m2 in two equalsplits-  
atthe time of planting and 150  days after planting)+biofertilizers-
Azotobacter+Azosperillium+PSB+VAM), N4 (farm yard manure 
@ 4.0 kg plant-1 year-1 in two splits – at the time of planting and 
150 days afterplantingfor banana and for pineapple @ 13.5 
kg plot-1 of 9.0 m2 in two equal splits-at the time of planting 
and 150 days after planting+biofertilizer -Azotobacter+Azosp
erillium+PSB+VAM+Trichoderma), N5 (vermicompost @ 2.0 kg 
plant-1 year-1 in two splits - at the time of planting and before 
shooting of flower for banana and for pineapple @ 18 kg plot-1 
of 9.0 m2 in two equal splits - at the time of planting and 150 
days after planting+Biofertilizer-Azotobacter+Azosprillium 
+PSB+VAM+Trichoderma). Biofertilizers used in the present 
experiment were acquired from the Department of Plant 
Pathology, Faculty of Agriculture, UBKV and were applied only 
at the time of planting @ 5 g plant-1 for banana and @ 2.0 g 
plant-1 for pineapple.

The experiment was carried out in a Randomized Block 
Design with four replications to assess the impact of  organic 
treatments on the biochemical composition like total soluble 
solids (°Brix), total sugar (%), reducing sugar (%), titrable 
acidity (%) and ascorbic acid content (mg 100 g-1) of banana 
and pineapple. Biochemical analyses were conducted during 
the month of March, 2019–20 and 2020–21 cropping season. 
Bunches of banana were harvested by cutting the bunch from 
the plant when fingers in the upper most hand turned light 
green and pineapples were harvested by cutting the fruits 
from the plants with the help of shears when the eyes became 
shallower and  half of the fruit turned yellow and brought to 
the laboratory for analysis Five randomly selected fully ripen 
fruits of pineapple and five ripen fingers of banana were 
chosen from the third hand from top of the bunch and their 
biochemical properties were evaluated following standard 
methods suggested by (Ranganna, 1977). 

The experimental data was analyzed using Agri Analyze 
software developed by ML Monkey Analytics LLP (founded by 
trio Radhika, Geetaben and Bhumikaben at Navsari, Gujarat).

3.  Results and Discussion

3.1.  Qualities parameters of banana
The results presented in Table 1 clearly illustrate the 
significant impact of organic amendments on the biochemical 
characteristics of banana in an organically managed arecanut-
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Table 1: Effect of different treatments on biochemical characteristics of banana

Treatments TSS (°Brix) Total sugar (%) Reducing sugar (%)

2020–21 2021–22 Pooled 2020–21 2021–22 Pooled 2020–21 2021–22 Pooled

N1 19.82d 19.94d 19.88d 15.88d 15.97d 15.93d 7.54d 7.59d 7.57d

N2 19.86e 19.12e 19.49e 15.33e 15.45e 15.39e 6.87e 6.90e 6.89e

N3 21.77b 21.95b 21.86b 17.44b 17.58b 17.51b 8.72b 8.80b 8.76b

N4 20.84c 20.88c 20.86c 16.76c 16.89c 16.82c 8.12c 8.16c 8.14c

N5 22.97a 23.10a 23.07a 18.23a 18.34a 18.28a 9.25a 9.31a 9.28a

SEm± 0.245 0.110 0.077 0.022 0.046 0.025 0.016 0.017 0.012

CD (p=0.05) 0.756 0.341 0.226 0.067 0.141 0.074 0.051 0.051 0.034

Table 1: Continue...

Treatments Titrable acidity (%) Ascorbic acid (mg 100 g-1)

2020–21 2021–22 Pooled 2020–21 2021–22 Pooled

N1 0.39b 0.41a 0.40b 12.49b 12.60b 12.54b

N2 0.43a 0.45a 0.44a 13.05a 13.21a 13.13a

N3 0.33c 0.35b 0.34c 11.30d 11.36d 11.33d

N4 0.35c 0.36b 0.35c 11.85c 11.90c 11.88c

N5 0.28d 0.29c 0.29d 10.64e 10.75e 10.69e

SEm± 0.010 0.016 0.009 0.026 0.030 0.019

CD (p=0.05) 0.032 0.048 0.027 0.079 0.093 0.058

based cropping system. For banana, the total soluble solids 
(°Brix) content was recorded highest (23.07°Brix) in the N5 

(vermicompost+biofertilizers which includes Azotobacter +Az
osprillium+PSB+VAM+Trichoderma), followed by N3 (farmyard 
manure+biofertilizer-Azotobacter+Azospirillum+PSB+VAM) 
i.e., 21.86°Brix. The enhancement in fruit quality (TSS) is 
likely due to the combined effects of organic manures, which 
may have provided essential micronutrients along with the 
beneficial effects of biofertilizers. Similar results were also 
noted by Mahato et al. (2014) and Hussain et al. (2015) in 
banana cv. Grand Naine and Imran et al. (2023) in banana 
cv. Amritsagar.

Similarly, N5 also recorded highest values for total sugar and 
reducing sugar content, where application of vermicompost 
+biofertilizers which includes Azotobacter+Azosperillium+ 
PSB+VAM+Trichoderma exhibited the highest value (18.28% 
and 9.28%) followed by N3 (farmyard manure + biofertilizer-
Azotobacter+Azospirillum+PSB+VAM) (17.51% and 8.76%). 
The improvement in fruit quality could be due to improved 
nutrient availability and soil health achieved through the 
combined application of organic manures and biofertilizers 
(Kumar and Pandey, 2008; Mayadevi, 2016 and Rahman et al., 
2021). However, N2 (application of vermicompost) recorded 
the lowest value for biochemical properties i.e. total soluble 
solids (19.49°Brix), total sugar (15.39%) and reducing sugar 
(6.89%). The results are comparable with the findings of Hema 
et al. (2016) and Dagnew et al. (2021) in banana cv. Grand 

Naine, and Subba et al. (2023) in banana cv. Martaman and 
Meghwal et al. (2021) in banana cv. Nendran. The highest 
ascorbic acid (13.13 mg 100 g-1) and titrable acidity content 
(0.44%) was recorded in N2 (application of vermicompost) 
followed by N1 (12.54 mg 100 g-1 and 0.40 %). Application of 
organic manure such as vermicompost usage in fruit crops 
improved fruit quality (Singh et al., 2010). This is likely due to 
enhanced nutrient availability and microbial activity (Rahman 
et al., 2021). The results are comparable to the findings 
of Chamling and Bhowmick (2021). In contrast, the lowest 
value for ascorbic acid and titrable acidity were  recorded 
in N5 (vermicompost+biofertilizers -Azotobacter+Azosperilli
um+PSB+VAM+Trichoderma) (10.69 mg 100 g-1 and 0.29%). 
This may be possibly due to altered nutrient dynamics and 
microbial balance from the combination of vermicompost 
with biofertilizers. Similar results were obtained by Kowsalya 
and Rajkumar (2019), Thatayaone et al. (2020), Subba et al. 
(2024) and Sujatha et al. (2024) in banana.

3.2.  Quality parameters of pineapple
For pineapple (Table 2), the application of organic 
amendments significantly influenced the biochemical 
properties. The biochemical parameters such as total 
soluble solids (17.96°Brix), total sugar (12.36%) and reducing 
sugar content (2.99%) were found to be highest in  N5 
(vermicompost +biofertilizers-Azotobacter+Azosperillium+PSB 
+VAM+Trichoderma), followed by N3i.e., total soluble solid 
(17.04°Brix), total sugar (12.30%) and reducing sugar (2.95%). 
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 Table 2: Effect of different treatments on biochemical characteristics of pineapple

Treatments TSS (°Brix) Total sugar (%) Reducing sugar (%)

2020–21 2021–22 Pooled 2020–21 2021–22 Pooled 2020–21 2021–22 Pooled

N1 15.21d 15.27d 15.24d 10.92c 10.96c 10.94c 2.86cd 2.90d 2.88d

N2 14.86e 14.92a 14.89e 10.49d 10.54d 10.52d 2.84d 2.86e 2.85e

N3 17.02b 17.07b 17.04b 12.27a 12.33a 12.30a 2.94ab 2.97b 2.95b

N4 15.83c 15.98c 15.90c 11.67b 11.74b 11.71b 2.91bc 2.93c 2.92c

N5 17.94a 17.98a 17.96a 12.34a 12.38a 12.36a 2.97a 3.01a 2.99a

SEm± 0.046 0.039 0.030 0.062 0.067 0.046 0.016 0.010 0.009

CD (p=0.05) 0.142 0.119 0.088 0.193 0.207 0.134 0.049 0.030 0.027

Table 2: Continue...

Treatments Titrable acidity (%) Ascorbic acid (mg 100 g-1)

2020–21 2021–22 Pooled 2020–21 2021–22 Pooled

N1 0.66 0.69 0.67 35.16 37.32 36.24

N2 0.68 0.72 0.70 35.68 37.08 36.38

N3 0.61 0.64 0.63 34.84 35.52 35.17

N4 0.65 0.66 0.66 35.82 36.12 35.96

N5 0.60 0.62 0.61 34.39 34.99 34.69

SEm± 0.008 0.011 0.006 0.583 0.662 0.441

CD (p=0.05) NS NS NS NS NS NS

The improvement in fruit quality (TSS) is probably the result 
of both the positive impacts of biofertilizers and organic 
manures, which may have supplied vital micronutrients. 
Similar findings were observed by Bhowmick et al. (2022), 
Shuvo et al. (2019) and Mandal et al. (2015). In contrast, the 
lowest value for all the biochemical properties was recorded 
in N2  i.e., total soluble solids (14.89°Brix), total sugar (10.52%) 
and reducing sugar (2.85%). The data are comparable with the 
findings of Bhowmick et al. (2017) in pineapple cv. Mauritius, 
Imchen et al. (2022). In N2 (application of vermicompost), 
ascorbic acid content was recorded highest i.e., (36.38 mg 100 
g-1) followed by N1 (application of farmyard manure) i.e. (36.24 
mg 100 g-1). This is probably brought on by increased microbial 
activity and nutrient availability (Rahman et al., 2021). Similar 
finding was also reported by Angami et al. (2019) whereas, 
it was recorded lowest in N5 (vermicompost+biofertilizers 
-Azotobacter+Azosperillium+PSB+VAM+Trichoderma), i.e., 
(34.69 mg 100 g-1). Similar result was observed for titrable 
acidity in N2 (0.70%) where highest acidity was recorded 
followed by N1 (0.67%) but the lowest acidity was observed 
in N5 (vermicompost+biofertilizers which includes Azotobac
ter+Azosperillium+PSB+VAM+Trichoderma), i.e., 0.61%. The 
study strongly supports the integration of vermicompost 
and biofertilizers as a sustainable practice to enhance fruit 
biochemical characteristics in an arecanut-based cropping 
system which was in accordance with the findings of Mahmud 
and Yaacob (2020). 

4.  Conclusion

The treatments having vermicompost as organic manure 
combined with bio-fertilizers (Azotobacter+Azosperillium 
+PSB+VAM+Trichoderma) significantly enhanced the 
biochemical properties of banana and pineapple in an 
arecanut-based intercropping system. This treatment could be 
used to obtain high qualitative yield in banana and pineapple 
intercropped together under organically based arecanut 
plantation under Terai region of West Bengal. 

5.  Acknowledgement

The author acknowledges the Department of Plantation 
Crops and Processing and the Department of Pomology and 
Postharvest Technology, Faculty of Horticulture, Uttar Banga 
Krishi Vishwavidyalaya for research facilities provided during 
my research work.

6.  References

Angami, T., Kalita, H., Kumar, J., Ramajayam, D., Singh, R., 
Chandra, A., 2020. Standardization of optimum planting 
time on yield and fruit quality of banana var. Grand 
Naine under mid hill condition of Arunachal Himalaya. 
Current Journal of Applied Science  and  Technology 
39(14), 119–124.

Archith, T.C., Devappa, V., Mestal, R.K., Honnabyraiah, M.K.,  
Rudresh, D.L., 2021. Survey  on  panama  wilt  disease  
(Fusarium  oxysporum  f. sp.  cubense)  of  banana  in 

Chettri et al., 2025



© 2025 PP House 05

Mysuru, Mandya and Chamarajanagar Districts of 
Karnataka. International Journal of Economic Plants 
8(2), 073–080.

Arunachalam, V., Vanjari, S.S., Paramesh, V., Vishwakarma, 
S., Prabhu, D.C., Dsouza, A.V., Fernandes, C.M., 2023. 
Variation in plant traits and nutrient uptake among 
banana varieties in shaded agroecology under arecanut 
canopy. Agricultural Technology 3(1), 1–7.

Bauri, F.K., De, A., Misra, D.K., Bandyopadhyay, B., Debnath, 
S., Sarkar, S.K., Avani, P., 2014. Improving yield and 
quality of banana cv. Martaman (Musa AAB, Silk) through 
micronutrient and growth regulator application. Journal 
of Crop and Weed 10(2), 316–319.

Bhat, K.S., Leela, M., 1968. Cultural requirements for arecanut.
Indian. Farming 18(4), 8–9.

Bhat, R., Sujatha, S., Bhavishya, P.U.K., Gupta, A., Uchoi, 
A., 2024. Arecanut (Areca catechu L.). In  soil health 
management for plantation crops. Recent Advances and 
New Paradigms, 177–206.  

Bhowmick, N., Deb, P., Munsi, P.S., Ghosh, S.K., 2022. 
Morphological characterization and performance of 
different pineapple (Ananas comosus) varieties in 
northern parts of West Bengal. The Indian Journal of 
Agricultural Sciences 92(5), 567–571. 

Bhowmick, N., Ghosh, S.K., Munsi, P.S., Deb, P., Ghosh, A., 
2017. Effect of integrated nutrient management on 
flowering and fruiting characteristics of pineapple cv. 
Mauritius. Journal of Crop and Weed 13(2), 144–156.

Chamling, N., Bhowmick, N., 2021. Effect of secondary 
hardening media on the performance of in-vitroraised 
banana plantlets cv. Grand Naine. Journal of Crop and 
Weed 17(1), 93–98.

Das, J.K., Sangma, L.N., Majumder, D., 2017. Socio-economic 
correlates, technological gap and training needs of 
the farmers for increasing pineapple productivity in 
Meghalaya. International Journal of Bio-resource and 
Stress Management 8(4), 585-592.

Dagnew, A., Assefa, W., Kebede, G., Ayele, L., Mulualem, T., 
Mensa, A., Seyoum, M., 2021. Evaluation of banana 
(Musa spp.) cultivars for growth, yield, and fruit quality. 
Ethiopian Journal of Agricultural Sciences 31(3), 1–25.

Dinesh, K., Pandey, V., 2008. Relationship of pseudostem 
cross-sectional area with bunch weight, fruit quality and 
nutrient status in banana cv. Rasthali (Pathkapoora-AAB). 
Indian Journal of Horticulture 67, 26−29.

Esitken, A., Yildiz, H.E., Ercisli, S., Donmez, M.F., Turan, M., 
Gunes, A., 2010. Effects of plant growth promoting 
bacteria (PGPB) on yield, growth and nutrient contents 
of organically grown strawberry. HortScience 124(1), 
62–66. 

Fernandez, P., Mascheroni, R., Ramallo, L., 2019. Ascorbic acid 
and calcium uptake in pineapple tissue through different 
sucrose concentrations of impregnation solution. Journal 
of Food Engineering 261(2), 150–157.

Girija, T., Menon, M.V., 2019. Diversity of weed flora in 
pineapple plantations of Kerala. Journal of Crop and 
Weed 15(1), 218–221.

Heatubun, C.D., Dransfield, J., Flynn, T., Tjitrosoedirdjo, S.S., 
Mogea, J.P., Baker, W.J., 2012. A monograph of the betel 
nut palms (Areca: Arecaceae) of East Malaysia. Botanical 
Journal of the Linnean Society 168(2), 147–173.

Hema, R., Bhagavan, B.V.K., Sudhavani, V., Umakrishna1, 
K., 2016. Effect of organic manures and bio-fertilizers 
on yield and fruit quality of banana cv. Grand Naine 
(AAA). International Journal of Bio-resource and Stress 
Management 7(4), 832–836.

Herbst, S.T., 2021. The new food lover’s companion: 
comprehensive definition of nearly 6,000 food, drink 
and culinary terms. barron’s cooking guide. Hauppauge, 
New York.

Hiremata, V., Narayanaswamy, M., Shet, R.M., 2022. 
Assessment of growth and yield parameters in arecanut 
(Areca catechu L.) through correlation and path analysis 
under hilly zone of Karnataka. Journal of Horticultural 
Sciences 17(2), 333–340.

Hussain, S.F., Naresh, S., Rao, A.D., Reddy, M.L.N., 2015. The 
growth, yield and quality parameters of banana cultivar 
Grand Naine (AAA) as influenced by different organic 
amendments.Plant Archives 15(2), 723–727.

Imchen, A., Sema, A., Maiti, C.S., Sarkar, A.A., 2022. A study on 
the effect of crop on crown size and quality of pineapple 
cv. Giant Kew. International Journal  of  Plant  &  Soil 
Science 34(13), 112–119.

Imran, M.A., Rahman, M.H., Islam, M.T., Hossain, M.S., 2023. 
Effect of pre-harvest fruit bagging on biotic stresses 
and postharvest quality of banana. Journal of Applied 
Horticulture 25(2), 194–198.

Kowsalya, J., Rajkumar, M., 2019. Effect of chemicals and 
growth regulators on shelf life and quality of banana cv. 
Grand Naine. Plant Archives 19(1), 832–834.

Kumar, P., Uthappa, A.R., Chavan, S.B., Chichaghare, A.R., 
Debta, H., Bhat, S., Dagar, J.C., 2023. Achieving 
biodiversity conservation, livelihood security and 
sustainable development goals through agroforestry 
in coastal and island regions of India and Southeast 
Asia. In  Agroforestry for sustainable intensification of 
agriculture in Asia and Africa, Springer Nature Singapore, 
pp. 429–486.

Meghwal, M.L., Jyothi, M.L.,  Pushpalatha, P.B., Bhaskar, 
J., 2021.Yield and fruit quality of banana musa (AAB) 
Nendran as influenced by nutrient sources. International 
Journal of Bio-resource and Stress Management 12(2), 
131–136.

Mahato, S.K., Suresh, C.P., Kuna, R.K., 2014. Effects of inorganic 
fertilization on growth, yield and fruit quality of plantain 
cv. Nendran. Plant Archives 14(2), 939−944.

Mahmud, M., Abdullah, R., Yaacob, J., 2020. Effect of 
vermicompost on growth, plant nutrient uptake and 

International Journal of Economic Plants 2025, 12(5): 01-06



© 2025 PP House

bioactivity of ex vitro pineapple (Ananas comosus var. 
MD 2).  Agronomy 10(9), 1333. https://doi.org/10.3390/
agronomy10091333.

Mandal, D., Lalremruata, Hazarika, T.K., Nautiyal, B.P., 2015. 
Effect of post-harvest treatments on quality and shelf 
life of pineapple (Ananas comosus [L.] Merr. ‘Giant Kew’) 
Fruits at ambient storage condition. International Journal 
of Bio-resource and Stress Management 6(4), 490–496.

Maneesha S.R., Desai, S.P., Devi, S.P., Gupta, M.J., 2022. 
Estimation of crop water requirement of pineapple 
(Ananas comosus (L.) Merr.) for drip fertigation. 
International Journal of Bio-resource and Stress 
Management 13(9), 973–980.

Mula, G., Sarker, S.C., Mondal, S., 2020. Economics of 
agribusiness in arecanut processing-an analytical study 
in Terai Zone of West Bengal. Journal of Crop and Weed 
16(1), 66–77.

Muralidharan, A., 1980. Biomass productivity, plant 
interactions and economics of inter cropping in 
Arecanut. Ph.D. thesis, University of Agricultural 
Sciences, Bangalore, India  P, 271.

Mayadevi, M.R., 2016. Efficiency of vermi conversion and 
decomposition of farm residues on soil health, yield 
and quality of banana (Musa spp.) PhD Thesis, Kerala 
Agricultural University, 150−198.

Parameshwar, P., Prasanna, V.S.S.V., Subba, S., Ghosal, D., 
Bhowmick, N., 2024. History, taxonomy and genetic 
resources of pineapple. recent advances in pineapple 
production postharvest & processing technology. 
NIPA,Genx Electronic Resources and Solutions P. Ltd. 
New Delhi – 110 034.

Paull, R., Uruu, G., Chen, N., 2020. Rapid field assay for 
pineapple fruit acidity. Horticulture Technology 30(5), 
593–596

Paul, R., Mondal, T.,  Bauri, F.K.,  Mahato, S.,  Mohanta, R., 
2023. Performance of AAB genomic group of banana 
under Gangetic Plain of West Bengal. Journal of Crop 
and Weed 19(2), 72–77.

Pratap, R., Tripathi, V.K., Trived, A.K., 2024. Influence of 
vermicompost and biofertilizers    on yield and economic 
feasibility of dragon fruit. International Journal of 
Economic Plants 11(4), 545–550.

Rahman, J.I., Hazarika, D.N., Borah, B., Bhattacharjee, D., 
2021. effect of organic manures and inorganic fertilizer 
on the fruit quality of banana. Biological Forum –An 
International Journal 13(4), 908–912.  

Ranganna, S., 1977. Handbook of analysis and quality control 
for fruit and vegetable products. tata mcgraw-hill 
publishing company limited, New Delhi.

Roy, S.S., Hore, J.K., 2011. Effect of different bio-organic inputs 
on growth, yield and economics of turmeric grown 
as intercrop in arecanut plantation. Indian Journal of 
Horticulture 68(3), 375–378.

Shuvo, M.S.H., Rahman, S.B., Mortuza, M.G., Rahman, 
M.A., 2019. Changes in physicochemical properties of 
pineapple at different ripening stages during storage.
Journal of Agroforestry and Environment 13(1&2), 
49–54.

Singh, R., Gupta, R.K., Patil, R.T., Sharma, R.R., Asrey, R., Kumar, 
A., Jangra, K.K., 2010. Sequential foliar application of 
vermicompost leachates improves marketable fruit 
yield and quality of strawberry (Fragaria ananassa 
Duch.). Scientia Horticulturae 124 (1), 34–39.

Subba, S., Chowdhury, S., Chhetri, S., Meena, H., Debnath, 
S., 2023. Floor management of banana orchard using 
banana biomat mulch and leguminous cover crop for 
sustainable production. The Pharma Innovation 12(1), 
680–684. 

Subba, S., Debnath, S., Chhetri, S., 2024. Impact of floor 
management using banana biomat mulch (BBM) and 
leguminous cover crop (LCC) on available nitrogen in 
soil, growth, yield and quality of banana cv. Martaman. 
Indian Journal of Ecology 51(1), 201–205. 

Sujatha, K.B., Paramaguru, P., Somasundaram, E., Devi, A.R., 
Nageswari, R., Selvi, B.S., 2024. Organic amendments 
on fruit yield and quality of banana cv. Neypoovan. 
Biological Forum –An International Journal 16(6), 
101–104.

Sujatha, S., Bhat, R., 2015. Resource use and benefits of 
mixed farming approach in arecanut ecosystem in 
India. Agricultural Systems 141, 126–137.

Sujatha, S., Bhat, R., Kannan, C., Balasimha, D., 2011. Impact 
of intercropping of medicinal and aromatic plants with 
organic farming approach on resource use efficiency in 
arecanut (Areca catechu L.) plantation in India. Industrial 
Crops and Products 33(1), 78–83.

Tanaka, H., 2002. Forest management plans for collective 
forest managers in developing countries:a review of 
constraints and promising experiences. Rome, FA, 73.

Thatayaone, M., Saji, G., Meagle, J., Bintu, K.N., 2022. 
Morphological and horticultural characteristics of some 
commercial banana (Musa spp.) cultivars of Kerala. Plant 
Science Today 9(2), 364–371. 

Toprani, R., Patel, D., 2013. Betel leaf: Revisiting the benefits 
of an ancient Indian herb. South Asian Journal of Cancer 
2(3), 140–141.

Chettri et al., 2025

06

https://doi.org/10.3390/agronomy10091333
https://doi.org/10.3390/agronomy10091333

