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ABSTRACT

The investigation entitled “Comparative studies on the effect of certain biofertilizers on growth, yield and
quality of carrot (Daucus carota L.) under Punjab conditions” was carried out at vegetable research farm,
Lovely Professional University, Phagwara, Punjab during Rabi 2021-2022. The experimental design adopted
was two factorial RBD with three replications. The first factor was biofertilizers and second factor, carrot
cv. Country Red and Lalima. The experiment included 8 treatment combinations viz. Azospirillum+50%
RDF, PSB+50%RDF, VAM+50% RDF, Azospirillum+PSB+50% RDF, Azospirillum+VAM+50% RDF, PSB
+VAM+50% RDF, Azospirillum+VAM+PSB+50%RDF, Control 100% RDF. Among the interaction effects
the combination of 50% RDF+ PSB + Azospirillum + VAM recorded highest values in terms of growth
characters viz., plant height (87.82 cm), number of leaves (19.74), fresh and dry weight of root (124.91 g and
4.72 g, respectively) and yield characters viz., root length (27.33 cm), yield per plot (5.82 kg/ plot) and yield
per hectare (194 q/ha), and quality characters viz. carotene content (47.39 mg), total soluble solids showed
better performance with application of Azospirillum and 50%RDF and on other hand ascorbic acid found
superior in the combination (Azospirillum + VAM + 50% RDF), respectively.
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Introduction

Vegetables are recognized as an important adjunct
for the maintenance of good health and to provide
nutritional security. They play a key role in provid-
ing valuable vitamins, minerals, carbohydrates, pro-
teins and roughages. The daily requirement of an
individual for a balanced diet can be met very well
consumption of 125 g leafy vegetables, 100 g root
and tuber vegetables, along with 75 g other veg-
etables per day (Hazra and Som, 1999). Among the
root vegetables, carrot (Daucus carota L.) is one of the
important members.

Carrot (Daucus carota L.), a member of Apiaceae
family with chromosome   number (2n=2x=18) is a
biennial crop. Its nomenclature was done by
Linnaeusin1753as

Daucus carota in his publishedbook” Species plan-
etarium”. There are basically two types of carrot:
European and Asiatic type. Later group yields
higher, rich in anthocyanins but poor in quality.
European varieties on the other hand are rich in
carotene content, have blunt ends and uniform core
and cortex

It is rich in vitamin-C, carotenoids, flavonoids,
phenols content, which are thereby responsible for
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good health and nutrition. They have a characteris-
tic flavor due to the presence of terpenoids and
polyacetylenes. Carotenoids and anthocyanin
aremajor antioxidants present in it. Carotenoids
(Yellow, orange), the mostly cultivated orange vari-
ety contain both alpha, betacarotene and rich in vi-
tamin-A. The carotene content is more at cortical
region compared to core. It has many properties like
anti-fungal, anti-bacterial, anti-diabetic, cholesterol,
anti-inflammation etc. (Vithwel et al., 2013). It can be
consumed both as raw as well as cooked, and they
can also be processed into a variety of products like
as salad, halwa, kheer, powder, juice, oil, puree, and
so on.

Generally, it is grown in both cool and warm sea-
sons, with temperatures ranging from 16 °C to 20 °C.
Best temperature for color development is 15 °C-20
°C. When the temperature exceeds 30 °C, the roots
may become light in colour and have a low quantity
of carotene. The ideal soil for optimum growth is
sandy loam soil with a pH of 6- 7. The recom-
mended seed rate is 4 kg per acre. With the applica-
tion of biofertilizers to the soil results in enhance-
ment of soil health and improvement in the quality
characters of the carrot crop.

A bio-fertilizer is a microbial inoculant which
have active or dormant microorganisms such as bac-
teria, fungus, antinomycetes, and algae which helps
in fixing atmospheric nitrogen, mobilize soil nutri-
ents, and secrete growth-promoting chemicals. It
influence on soil fertility has been studied by scien-
tists and grouped into N-fixing biofertilizers, P-solu-
bilizing/mobilizing biofertilizers, composting accel-
erators, and plant-growth-promoting rhizobacteria
It helps in conjunction with NPK enhances nutrient
availability and aeration, improves soil health, and
aids in the mobilization of microorganisms. It
swiftly absorbs water and nutrients for the plant. It
depicts the evolution of cell division, elongation,
and vegetative growth, as well as economic expan-
sion

It showed that apply of biofertilizers may have
boosted the supply of NPK and improved the soil’s
fertility condition, which may have aided the plant
in enhancing water uptake, adequate aeration, and
productivity, resulting in a rise in carrot production
and its defining characteristics  A successful combi-
nation would result in a synergistic effect on nutri-
ent uptake, improved economic development, and
expanded soil area explored by the roots, all of
which would increase yield qualities

Consequently, this work shows the Comparative
studies on the effect of certain biofertilizers on
growth, yield and quality of carrot (Daucus carota L.)
under Punjab condition.

Materials and Methods

The field experimental study was conducted in the
Lovely Professional University’s Vegetable Research
Field in Phagwara, Punjab. The experimental place
is situated between 310 14’48" N latitude and 750
41’57" E longitude. The land used for the experiment
had a pH of 7.8 and was quite uniform. The experi-
ment consisted of eight treatment combinations with
three replications and materials used are
Azospirillum + 50 % RDF, PSB + 50 % RDF,
VAM+50 % RDF, Azospirillum + PSB + 50 % RDF,
Azospirillum + VAM + 50 % RDF, PSB + VAM + 50
% RDF, Azospirillum+VAM + 50 % RDF, PSB +
VAM + 50 % RDF, PSB+VAM+50 % RDF,
PSB+VAM+50 (100 % RDF) and carrot cv. Lalima ,
country red in a two-factorial randomized block
design. The experimental field was ploughed twice
and harrowed to a depth of 30 cm. The field was laid
out with a gross plot size of 5 metres by 3.5 metres
and a net plot size of 4 metres by 2 metres. The
biofertilizers [PSB, Azospirillum, and VAM] were
mixed with 50 percent RDF and applied to the soil in
various treatments. The field was irrigated and the
beneficial microbes were allowed to develop. Carrot
seed cv. Country red and Lalima were sowed at a
depth of 1 cm in a ridge and furrow system. Stan-
dard management and cultural practices were
implemented. five plants are tagged in each plot,
observations were made on several growth and
yield parameters like plant height (cm) at (30DAS,
60DAS, 90DAS), number of leaves at (60DAS,
90DAS), root length (cm), root diameter (cm), fresh
weight of roots (g), yield/plot (kg), TSS (°Brix),
ascorbic acid (mg/100g), and carotene content (mg/
100g) are among the observations. An analysis of
variance was performed on the data collected
(ANOVA). At 0.05 percent probability, the test of
significance (t-test) and crucial difference were de-
termined.

Results and Discussion

The study revealed that different combinations of
biofertilizers and carrot cv. Country Red and Lalima
showed variation in growth, yield and quality char-
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acters of carrot.

Growth and yield characters

Good performance of the crop was observed
during growth period and showed a signifi-
cance difference with the application of
(Azospirillum + PSB +VAM+ 50%RDF) combi-
nation. The interaction of carrot cv. Country Red
and combination of three biofertilizers with half
recommended dose (V2T7) reported as best
treatment as, it showed highest plant height
(87.32 cm) and number of leaves (19.74) as
shown in the Table 1 and yield parameters like
root diameter, fresh root weight, yield/ plot and
yield/ hac reported with high significant val-
ues,4.48, 124.91, with the interaction of country
red and Azospirillum + PSB +VAM + 50%RDF
(V2T7). On other hand root length (27.33) per-
formed well with interaction of Lalima and
three biofertilizers combination (V1T7) and dry
weight of roots reported significant value (4.72)
with interaction of country red and three combi-
nations of biofertilizer with half recommended
dose (V2T1), respectively as shown in the
Table 1.

Quality parameters

The quality parameters like carotene content, to-
tal soluble solids and ascorbic acid shown a best
reports with the application of different combi-
nations as, carotene content reported the highest
value (47.39 mg/100 mg) with the interaction of
country red and Azospirillum + PSB +VAM+
50%RDF, TSS showed its highest value (7.10) in
V2T1 (interaction of country red and
Azospirillum), ascorbic acid showed a significant
value (4.27) in V2T5 (Azospirillum + VAM + 50%
RDF) respectively as shown in the Table 1.

Conclusion

The perusal from this study can be concluded as
follows; in terms of growth parameters, it can be
found that treatment T7 i.e., (Azospirillum
+VAM+ PSB+ 50%RDF combination) have pro-
duced best results in almost all parameters viz.,
days to emergence, plant height, fresh and dry
root weight, yield per plot, root diameter. T7
treatment also produced the best interaction
with two varieties, V1 and V2 for most of the
growth parameters as well. With respect to qual-
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ity parameters, the treatments T7, i.e., (Azospirillum
+VAM +PSB + 50%RDF) combination gave equally
good results in (Carotene, TSS, Ascorbic acid) re-
spectively. The same for their interaction with the
variety V2 can be declared as best results were ob-
tained in almost all quality parameters.
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