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Abstract: A pot experiment was conducted at Horticulture Experimental Area, Gomal
University, Dera Ismail Khan, Pakistan to investigate the combined effects of NPK
and organic manures on growth and yield of carrot, for two consecutive years. The
experiment was laid out in CRD with six treatments and four replications. Five different
organic manures such as poultry manure (PM), sewage sludge (SS), farmyard manure
(FYM), press mud (PrM) and goat manure (GM) were applied in combination with
NPK, each at recommended levels for two successive years. A fertilizer check (control)
was also included as treatment where no fertilizer and manure were used. The study
revealed significant improvements in almost all growth and yield attributes by combined
application of NPK and organic manures. Among different combinations, NPK + PM
surpassed all other treatments by giving maximum leaves per plant (8.73 and 8.13), leaf
length (38.17 and 36.77cm), root length (29.30 and 24.83cm), root diameter (3.10 and
3.27cm), root weight per plant (142.40 and 142.00g), total biomass per plant (169.33
and 166.67g) and root yield (56.67 and 56.83 t/ha), during both the experimental years.
Similarly, NPK combination with green manure and sewage sludge also produced better
results pertaining to carrot growth and production for two consecutive years. It was also
observed during the study that control treatment showed poorest findings and placed
at lowest levels.
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INTRODUCTION

Carrot is one of the major vegetable crops grown throughout the world
(Cho et al, 2021) and considered to be an important economical
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vegetable asit has large yield per unitarea (Sikoraetal., 2020). In Pakistan,
carrot is one of the cheaply available vegetables and is equally used by
poor and rich people (Amjad et al., 2013). Besides, vitamin A and fiber
carrot is also enriched with carbohydrates, protein, minerals, fibers, iron
and so on (Khomich et al., 2020). From therapeutic point of view carrot
is more useful in curing human diseases especially eye sight (Nagraj et al.,
2020). This root vegetable is used for different purposes in daily human
diet and its roots are eaten uncooked in steamed or boiled vegetable salad
and can also be used in soup and other food stuff (Rahman et al., 2020).
According to survey in Pakistan (2017-18) the carrot was grown on area
0f 13.95 thousand ha and its total production was 241.91 thousand tones
(Noor et al., 2020). The proper application of nutrients increase the
soil fertility and crop production (Silveria and Kohmann, 2020). Plants
and crops fulfill their nutritional requirements by the uptake of minerals
largely through soil (Vijayprabhakar et al., 2020). Balanced nutrition
application is considered as an important factor to boost production.
Both soil fertility and crop production are adversely affected by misuse
of fertilizers without any significant knowledge (Pandey et al., 2020).
Generally, most carrot growers use inorganic fertilizers to realize higher
yields. The rising level of inorganic fertilizers adversely affect the human
health (Toor et al., 2020) soil texture and structure. So, the farmers
tried the integrated plant nutrients which significantly increased the
fertility of soil and crop production (Singh et al., 2020). There are
several organic soil amendments which include materials such as chicken
manure, cattle manure, cocoa pod husk, compost and solid waste (Ameen,
2020). So, the mineral fertilizers can be substituted by organic manures.
Manure application provides nutrients, enhances water holding ability,
soil structure and porosity, moisture retention, bulk density, enhance the
microbial growth and crop quality (Goel et al., 2020). Organic fertilizers
are cheaper than inorganic sources, thus farmers can easily afford the cost
of organic fertilizers (Hafez et al., 2020). In order, to achieve high yield
and quality product, the proper use of mineral fertilizers and organic
manure are of considerable importance. They also display a vital role
in avoiding harmful effects on soil and environment as well (Fallah et
al., 2020). The effectiveness of the combined application of mineral and
organic fertilizers assigned to the increased efhiciency of mineral fertilizer
and the balanced supply of all the essential nutrients. Integrated use
of organic and inorganic fertilizers can improve crop productivity and
sustain soil fertility (Hammad et al., 2020). However, the main important
issue is that the organic fertilizers are slowly available to the crops as
compared to the inorganic fertilizers. Recently, the researchers focused
to practice the combination of mineral fertilizers and organic manures.
The combination of both the organic and inorganic fertilizer increase
the soil fertility, crop production and decrease the level of soil pollution
(Karmakar etal.,2020). Taking into consideration the beneficial aspect of
integrated fertilizers, an experiment was conducted to study the response
of growth and yield of carrot towards the combined effect of NPK dose
and organic manures.
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MATERIALS AND METHODS

The two years study to investigate the integrated use efhiciency of different
organic manures in addition to NPK on growth and production of carrot
was carried out at Horticulture Experimental Area, Gomal University,
Dera Ismail Khan, Pakistan. Experimental site is located between 32°
4 N (latitude), 71° 2’ (longitude) and 173 m (altitude) above sea
level. Climatic conditions of the study area are arid, subtropical, and
continental with an average rainfall ranging 180-300 mm. The trial
was conducted in pots using CRD layout with six treatments (i.c.)
T;:Control (no fertilizers), T, : NPK (100:100:125 kg ha-1) + FYM
(30.0 ¢ ha-1), T5:NPK + PM (10.0 ¢ ha-1), T&NPK +3 4 GM (15.0 ¢
ha-1), Ts: NPK + PrM (20.0 t ha-1) and Ts:NPK + SS (20.0 t ha-1)
each treatment replicatedfour times. All pots were filled with equal and
uniformamount (20.0 kg) of river soil along with respectivequantities
of NPK and organic manures. A set of potswithout any additives
(manures and fertilizers) treatedas control. The required quantity of
mineral fertilizers(phosphorus and potash) were applied in the form
of. Single super phosphate and Sulphate of potash atsowing, while
different manures were incorporatedwell before sowing of seeds (10 days).
Nitrogen wasapplied in the form of urea in two splits i.e., beforesowing
and after one month of sowing. Five seeds ofcarrot (local variety) were
sown on 20th October, eachyear in pots and all cultural practices were
performeduniformly.

Data on various attributes pertaining to plant growth and yield
including number of leaves per plant, leaf weight and length, root weight,
length, diameter, plant biomass and yield were recorded, and statistical
analysis was done as per ANOVA techniques, while means’ comparison
was done by Duncan’s multiple range (DMR) test.

RESULTS AND DISCUSSION

Application of NPK and organic manures significantly influenced
number of leaves per plant during both the experimental years (Tablel).
Application of NPK + PM recorded the significantly higher number of
leaves per plant (8.73 and 8.13) during both the years. It was followed by
the application of NPK + GM (8.17 and 7.60). The study also showed
statistically on par number of leaves per plant by applying SS (7.83 and
7.33), FYM (7.73 and 7.27) and PrM (7.60 and 7.07) in addition to
NPK. The control treatment recorded the least number of leaves per plant
was (4.53 and 3.27). The obtained results showed that the integrated
mineral and organic manure increased the number of leaves by providing
macro and micro nutrient to plants. The increase in the number of
is attributed to the use of variant nature of the organic manures. The
obtained results are in accordance to previously reported literature (Singh
et al,, 2007). Kirad et al. (2010), also recorded 8.26 and 16.06 leaves
per plant. The addition of various organic fertilizers along with NPK
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greatly increased the leaf length of the carrot. The results related to
the combined effect of organic fertilizers along with NPK on the leaf
length are shown in Table 1). Among the treatments, the longest leaves
(38.17 and 36.77 cm) were produced by the combination of NPK + PM,
followed by NPK + GM (35.17 and 36.50 cm) and NPK + SS (34.13
cm). Significantly shortest leaves (17.33 and 15.70 cm)were found in
control treatment, during two years ofexperimentation. The results of
this experiment arealso supported by numerous references already citedin
literature (Singh et al., 2007, Singh et al., 2020 and Sunandarani and
Mallareddy, 2007). Data pertainingto weight of ca rrot lea ves (Table
1) expressedsignificant variations by comparing organic manures,as well
as comparison over control for two succeedingyears. During Ist year,
highest and statistically leafweight per plant (25.00g) was recorded with
T3, whichremained on par with only T4 (24.33 g) only. Duringsecond
year significantly higher leaf weight per plant (23.67 g) was recorded
in T4, which remained on parwith T3 (23.00 g) and T (22.67g). The
significantlylowest values of 9.0 and 7.67 gm were recorded with T,
during first and second year respectively. It can beconcluded from the
results that the application oforga nic ma nur es in combina tion with
NPKsubstantially increased the weight of carrot leaves. Thecombined
introduction of manures along with NPKraised the leaf weight 163.7% to
226.1% over controlin the first year, while the same was 144.4% t0162.9%
in the next year, higher in NPK + PM (firstyear) and NPK + GM
(second year), while during bothyears the minimum increase was noted
NPK + PrM. This might be attributed to the combination ofinorganic
and organic fertilizers that decreased the lossof nutrients. The proper
use of the integrated manuresand fertilizers increased the leaf weight by
providinghigher rate of nutrients availability (Toor et al., 2020).

The different treatments significantly influenced root length, root
diameter, root weight, biomass weight and root yield (Table 2).
Application of poultry manure (PM) in addition to NPK produced
significantly higher values for root length (29.30 and 24.83 cm), which

Table 1:

Effect of NPK and organics manures on leaf characters

in carrot in response of NPK and organic manures

Treatment No. of leaves per plant  [Leaf length {(cm) Leaf weight (g per plant)
[ year Il Year [ year Il Year I year Il Year

T1 4.53 327 1733 1570 3.00 7 E7

Tz 773 727 =3.87 2273 22.33 Z1.33

T3 2.73 213 =817 26.77 25.00 23.00

T4 5.17 7.60 ZE.50 =5.17 24.33 23.67

1= .60 707 2270 =217 22.00 2022

Te .83 7.33 =4.77 =4.13 25.00 2267

L5D (0.05) |0.239 0,289 0.670 1013 0.5878 1,454
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Table 2:

Effect of NPK and organics manures on root characters and yield

Root length Foot diameter [Root weight Biomass weight Root yield
Treatment {cin) cm) g /plant) g /plant) t/ha)

Ivear [Il Year [ vear [II Year [year [l Year [year [II Year [ year [I Year
T1 12023 1080 |1.43 1.22 4733 2832 |56.33 M6 00 (1893 1533
T2 2200 [1457 279 2.50 12800 |114.33 |150.33 (13563 F1.04 [4573
= 2230 2483 [B.27 =.10 142 40 14200 [169.33 16667 5685 [56.67
T4 26.03 23837 [2.93 2.90 141.32 [136.67 [166.0 |ls0.00 5515 |51.75
= 2377 2072 [2830 267 12867 [120.33 [150.73 14057 53 85 |45.390
Te 25.17  |21.33 [2.33 2.73 120.32 [129.37 [153.0 15233 54.37 [48.53
L5D 005y 1.829 [L157 0132 0176 5116 598 [287¢ ME0E |[1.301 1936

remained on par with only T4 during the second year of
experimentation. Among different organic fertilizers, poorest results
(22.00 and 19.57 cm root length) were recorded in NPK + FYM.
However, the shortest roots (10.80 cm and 12.03 cm) were found in
control treatment. The current study revealed that the use of organic
manure in conjunction with NPK significantly enlarged carrot roots,
thereby advocating positive impact on root growth from the combined
use of manures and fertilizers. These results are supported by previously
work done in literature (Sunandarani and Mallareddy, 2007).

Root length and diameter greatly contributes to carrot weight
and yield. Amongst different organic manures applied in addition to
NPK, poultry manure (PM) superseded other treatments by producing
maximum root diameter (3.27 and 3.10 cm), respectively for two
successive years. It was followed by NPK + GM (2.93 and 2.90 ¢m) and
NPK + SS (2.83 and 2.73 ¢m) respectively for two years. The lowest root
diameter (1.43 and 1.22 cm) was recorded in control treatment. The study
showed that the combined use of organic manures together with NPK
substantially increased the carrot root diameter. Addition of PM proved
superior amongst treatments,while FYM was least effective that might be
due to lower nutrient concentrations in FYM as well as its slow release and
delayed decomposition. From the obtained results it was concluded that
the integrated nutrients increased the root diameter (Toor et al., 2020).

Maximum root weight per plant (142.4 and 142.0 g) was recorded in
combined application of NPK and PM, which was followed by NPK +
GM (141.33 and 136.68 g) for two years. Addition of FYM along with
NPK resulted in poor root weight (128.00 and 114.33 g) during both
the cropping seasons. However, control treatment, where no fertilizers
(chemical + organic) were mixed into the soil showed lowest root weight
per plant (47.33 and 38.33 g), respectively for two consecutive years. The
results of this study showed that the combined use of organic and mineral
fertilizers substantially increased the root weight of carrot, which might
be attributed to the well solubilization of plant food, contributing to
the increased nutrient uptake. These results suggested that combination
of organic manures and mineral fertilizers with appropriate ratios can
significantly increase the root weight (Vijayaprabhakar et al., 2020).
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Perusal of data presented in Table 2 indicated that biomass of
carrot plants was significantly affected by integrated use of NPK and
organic manures, during both the years. Amongst different treatments,
significantly higher biomass per plant (169.33 and 166.67g) was recorded
in plants amended with NPK + PM than other treatments during two
years of cropping. It was followed by the combined use of NPK with
GM (166.00 and 160.00 g) and SS (153.0 and 152.33 g). The lowest
biomass weight (56.33 and 46.00g) was recorded in control treatment.
The results revealed that the effectiveness of NPK supplied with PM and
GM was remarkable, suggesting that these organic sources provided more
nutrients to plants. These results are in the agreement with previously
report literature (Singh et al., 2020).

Considerable variations existed in carrot root yield due to combined
application of inorganic and organic fertilizers, for two years study (Table
2). Application of NPK + PM recorded significantly higher root yield
(56.83 and 56.67 t/ha) than all the treatments in both the years. It was
followed by NPK + GM (55.15 and 51.75 t/ha) and NPK + SS (54.3
and 48.83 t/ha). Among integrated treatments, NPK + FYM produced
statistically lowest yield (51.04 and 47.73 t/ ha), respectively during
both the experimental years. Combination of organic and inorganic
treatments recorded the higher yield to the tune of 170-200 and 198-269
per cent than the control treatment during both the years. The study
exposed that amongst various combinations, NPK + PM surpassed rest
of the treatments in enhancing root yield. The NPK incorporation with
manures significantly increased the root yield, which might be attributed
to the plant nutrient solubilization leading to increased macro and
micronutrients uptake. The advantage of the use of mixture of organicand
mineral fertilizers is it increase the efficiency of the fertilizers, minimized
the nutrient loss and enhanced the yield of carrot (Vijayaprabhakar et al,,
2020).

CONCLUSION

It is concluded that collective application of NPK and organic manures
has significantly improved vegetative growth and yield of carrot, as
compared to control. Integration of NPK and poultry manure (both
at recommended levels) has out yielded all other combinations and
control in almost all parameters. Hence, for getting more root yield of
carrot, poultry manure must be incorporated into the soil in addition
to NPK. Moreover, use of goat manure along with NPK is also a viable
combination for getting higher root yield of carrot.
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