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Absiract- An experiment was conducted to study the effect of
integrated nutrient management on nutrient uptake post-
harvest soil nutrient availability and nutrient balance of sweet
basil (Ocimum basilicum) at ICAR - Indian Institute of
Horticultural Research, Bengaluru during Kharif season of
2015 and 2016.There were nine treatments and three
replication with Randomized complete block design. The
results revealed that the maximum nutrient uptake in the main
crop as N (155.67 and 113.19 kg ha™), P (43.80 and 32.43 kg
ha') and K (163.33 and 116.16 kg ha™) Similarly, in ratoon
(56.43 and 26.65 kg ha™), (16.14 and 14.01 kg ha™) and (55.65
and 39.27 kg ha™') were reordered with application of both
recommended FYM (10 t ha) and NPK (160:80:80 kg ha™)
during first and second year, respectively. Highest nitrogen
(227 and 236.33 kg ha™) and potassium (296.80 and 340.60
kg ha)availability in post-harvest soils was gained with
application of FYM (10 t ha™) + 100% recommended N
through FYM + bio-fertilizer consortiaie, T, while, the
application of 160:80:80 kg NPK ha™' + FYM (10t ha™) ie, T,
recorded the highest available phosphorus (42.31 and 58.15
kg ha™) during 2015 and 2016, respectively. Also, T, recorded
the maximum gain of available nitrogen and potassium in soil
(42.4 and 96.8 kg ha™) in 2015.while the maximum gain of
phosphorus was recorded in T, as (14.3 kg ha'). The results
obtained from this study demonstrated that integrated nutrient
management can maximize nutrient absorption as a result of
increasing the soil fertility which reflected on nutrient
balancesheet.

Keywords: farm yard manure, chemical
microbial consortia, npk uptake, npk availability.
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Sweet basil (Ocimum basilicum L.) belonging to
the Lamiaceae family, cultivated around the world
(Bariaux et al. 1992). It is considered as a source of
essential oils which are important for food and medicine
industries (Palada et al. 2002).

Vegetative growth and obtained yield of basil,
rely on available nutrients in the soil, especially of macro
and microelements taken by( Dzida2010). Crop demand
for important elements is met by a combination of
inherent soil fertility and externally applied nutrients.
However, highly depending systems on chemical
fertilizer often lead to degradation of soil fertility, threaten
there by the concept of sustainability (Anwar et al. 2007).

Maintenance of soil fertility reflecting positively
on the crop yield (Mbonigaba2007). This can be reach
by providing soil nutrients by using of different types of
fertilizers and organic manures (Palmet al. 1997). So that
integrated application of organic and inorganic fertilizers
is rapidly gaining favor. However, in cultivation of
medicinal and aromatic plants, such as basil, the real
importance is given to the quality rather than quantity.
So that, the sustainable agricultural methods by
application of both organic and inorganic fertilizer
improve the performance of aromatic plants side by side
maintaining the nature balance (Malik et al. 2011).

The integrated application of organic and
inorganic substances lead to a general improving in
physical, chemical and biological characters of the sail,
such as soil structure, ion-exchange system and
microbial activity (Kirchner efal. 1993) .

Now, it could be considered that low soil
productivity is due to degradation of organic matter.
Therefore, it is urgent to follow suitable management of
its content in the soil. One way of increasing (SOM) is by
application of organic manures which give energy for
living microbial component of the soil and provide plants
nutrient (Gundale 2005). Vanlauwe & Giller (2006)
claimed that increasing of SOM by organic manures
lead to enhance productivity as the result of improving
soil biology and its physical structure (Watson et al.
2002).Similarly, application of bio-fertilizer has positive
effect on soil microbial population which produce
organic nutrients in the soil easily absorbed by plants
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(Khosro 2012), increasing nutrient content by activation
of bioactive substances in plants (Sundharaiya et al.
2000).

This study was conducted with different
combination of inorganic nutrients, organic manure and
bio- fertilizer to find out their effect on nutrient uptake,
post -harvest nutrient availability and nutrient balance
sheet in sweet basil (Ocimum basilicum L.) cultivation.

II.  MATERIAL AND METHODS

a) Experimental location and treatment details

Field experiments were conducted in a
randomized complete block design with three
replications in an experimental field of ICAR-Indian
Institute of Horticultural Research (IIHR), Bangalore
during the kharif season of 2015 and 2016. The
experimental station is located at an altitude of 890 m
above mean sea level and 13°58" North latitude and
77°29" Eastlongitudes. The nine treatments of
experiment contain  T,(FYM (10 t/ha) +100%
recommended N through FYM), T,(FYM (10 t/ha) +
100% recommended N through FYM +bio-fertilizer), T,
(FYM (10 t/ha) +75% recommended N through FYM), T,
(FYM (10 t/ha) + 75% recommended N through FYM +
bio-fertilizer), Ts (FYM (10 t/ha) + 50%recommended N
through FYM), T¢ (FYM (10 t/ha) + 50%recommended N
through FYM + bio-fertilizer), T,(recommended FYM (10
t/ha) only), Tg (recommended NPK(160:80:80 kg/ha)
only), and T, (recommended FYM (10 t/ha) +
recommended NPK (160:80:80 kg/ha).

b) Soil samples collection and treatments imposition

Soil samples before the experiment at (0-30 cm
depth) were taken and analyzed using standard
procedures (Piper, 1966; Jackson, 1973; Subbaiah and
Asija, 1956). Table 1. Highlights on soil properties . urea
(160 kg N/ha), single super phosphate (80 kg P,0O5/ha)
and muriate of potash (80 kg K,O/ha) were applied. Fifty
per cent of nitrogen and hundred per cent of
phosphorus and potash were supplied as basal and the
remaining fifty per cent of N was given after 45 days of
transplanting in Ty and T, treatments. For bio-fertilizers,
ICAR-IIHR was developed Arka Microbial Consortium
(AMC) and was used in this ftrial. After 15 days of
transplanting, recommended dose of AMC @ 5 kg/ha
was applied at 2 cm deep to every plant and covered by
soil. Similar application was done for ratoon crop after
harvest of main crop in T,, T,, and T, treatments. Table
2. Represent the Quantities of added fertilizers.

c) Determination total nutrient uptake

Plant samples were dried and ground to a fine
powder to determine of total nutrients (N, P and K)
content by adopting standard procedures. The total
nitrogen; total phosphorus and total potassium (%) was
determined following standard procedures as depicted
in Piper (1966), di-acid extract by Vanadomolybdate
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phosphoric acid yellow color method (Kitson & Mellon
1944) using spectrophotometer. di-acid extract by using
flame photometer (Piper1966) respectively.

Total plant nutrient uptake was calculated by
following the equation:

Dry matter yield (kg/ha) x nutrient
content (%)

Nutrient uptake (kg/ha) =
100
d) Determination Post harvest nutrient  status and
balance
After harvest of first and second ratoon crop,soil
samples were collected and analyzed for N, P and K
availability following standard procedures as depicted in
Jackson (1973) and Piper (1926). The available nitrogen
and and phosphorus was determined following
(Subbaiah &Asija 1956) and (Jackson 1973) methods
respectively and the available potassium was estimated
by flame photometer method suggested by Jackson
(1973).For NPK balance sheet, initial status of soil
available nutrients, nutrients added through organic
manures and inorganic fertilizer, plant uptake and
available soil NPK after harvest was taken in to the
account.

e) Statistical Analysis

The obtained data were analyzed using SAS 9.3
version of the statistical package (SAS Institute
Inc,2011). Analysis of variance was performed using
SAS PROC ANOVA procedure. Means were calculated
using Fisher's protected least significant difference
(LSD) test at a probability level of p<0.01.

[11. RESULTS AND DISCUSSION

a) Nutrient uptake by plants

Uptake of nutrients by sweet basil varied
significantly due to different treatments. The data
presented in Table 3 and 4. Showed that T, with
application of NPK (160:80:80 kg /ha) + FYM (10 t/ha)
recorded maximum uptake of nitrogen (155.67 and
113.19 kg/ha), phosphorus (43.80 and 32.43 kg/ha) and
potassium (163.33 and 116.16 kg/ha) in the main crop
during the year 2015 and 2016. Similar trend was
observed in ratoon crop, that different treatments
influenced significantly on nutrient uptake and Tq
resulted in highest uptake of N (56.43 and 26.65 kg/ha),
P (16.14 and 14.01 kg/ha) and K (565.56 and 39.27
kg/ha) in 2015 and 2016, respectively. Whereas, the
plants applied with FYM (10 t/ha) i.e., T, recorded lowest
uptake of nutrient in the main crop i.e., N (55.92 and
53.81 kg/ha), P (20.54 and 14.22 kg/ha) and K (79.55
and 51.92 kg/ha). Similarly, in ratoon crop, application of
FYM (10 t/ha) recorded the lowest uptake of N (15.95
and 13.16 kg/ha), P (6.97 and 5.28 kg/ha) and K (24.67
and 19.10 kg/ha) in 2015 and 2016.



Soil quality such as physical characters,
absorption of cations and microbial population
improve by organic manure compared with NPK fertilizer
(Pramnik & Mahapatra 1997),as well as FYM has
chelating effect on nutrients thereby continued nutrient
availability through the growing period subsequently
plants will have higher nutrient uptake . So that, the
gradual mineralization process with integrate nutrient
practice lead to improvement in nutrient uptake by the
plant (Preetha et al. 2005). These findings confirm those
with Attia & Saad (2001) in periwinkle concluded that
with judicious application of organic matter, the fixing of
nutrients belonging to inorganic fertilizer could be
reduced and consequently increase the nutrient uptake.
These results were online with (Patra et al. 2000;
Ravikumar et al. 2012; and Gupta et al. 2013).

b) Post harvest N status and N balance

The data on Availability of nitrogen in the soil
after harvest as influenced by INM are presented in
Table 5. The results revealed that highest available
nitrogen (227 and 236.33 kg ha™) in the post-harvest soil
was obtained with application of FYM (10 t ha™) + full
dose of recommended N through FYM + bio-fertilizer
(BF) i.e, T, during 2015 and 2016, respectively. While,
The treatment T, recorded lowest available nitrogen
(189.91 and 201.23 kg ha™) during the two years of the
experiment. In general increasing the level of N through
FYM lead to increase in the nitrogen availability.
According to the results showed in Table 6 and 7. The
treatmentT, gave the maximum nitrogen actual gain
(42.40 kg ha') in 2015, whereas T, recorded the
highest nitrogen gain (20.58 kg ha™) after the harvest of
basil in 2016. T, applied with FYM (10 t/ha) recorded
the minimum actual gain of nitrogen in soil (4.91 and
12.10 kg ha™") in 2015 and 2016 respectively.

Integrated applied of bio-fertilizers along with
organic manure and inorganic fertilizers increase
nutrients uptake, regulate phytohormone synthesis and
induce perfect condition for other microorganisms to
multiply so it could show synergistic effect that result in
net gain. (Patra et al. 2000). Jeyaselvin (1995) indicated
that with organic manure the leaching of nutrients
subjected to chemical fertilizer application could be
reduced and moreover united application of organic and
inorganic fertilizer can sustain soil fertility. Since that,
organic manure influencing recirculation of nutrients,
enhancing microbial activities and preventing nitrogen
loss by leaching as recorded by (Tiwari et al.1989;
Johnkutty & Menon1981).

c) Available P status after harvest and P balance

The data on Post -harvest available P content of
the soil significantly influenced by integrated nutrient
management Table 5.As the treatment applied with NPK
(160:80:80 kg ha™') + FYM (10 t ha-1) i.e., T, gave the
highest available phosphorus (42.31 and 58.15 kg
ha™). Whereas, in T, the available P nutrients were low

and recorded as 27.33 and 34.17 kg ha’'during 2015
and 2016, respectively. The net gain over initial P status
as showed in Table 8 and 9. was also higher in
integrated management as FYM @ (10 t/ha) along with
NPK (160:80:80 kg /ha) which registered (14.3 and
15.84 kg ha') in 2015 and 2016 respectively. but in
control treatment with application FYM @ (10 t/ha)alone
the net gain was in lowest side as it registered (-0.67
and 6.84 kg ha™") during the sequencing two years of the
experiment.

Raju & Reddy (2000) indicated that integrated
nutrient management reduces the nutrient loss in the
soil and enhances the nutrient availability throughout the
cropping period hence sustaining the P status of the
soil. It could enhance the action of mineral fertilizers
improving phosphorus availability (Akanza & Yoro 2003).
Organic matter increase the labile phosphorus in soil
through complexing of calcium cations which are
essential for phosphorus fixation(Kharche et al. 2011).

d) Post harvest K status and K balance

The data on Post -harvest available K content of
the soail significantly influenced by integrated nutrient
management Table 5. T, with application of FYM (10 t
ha) + full dose of recommended N through FYM +
bio-fertilizer ,registered the highest amount of post-
harvest soil available K (296.80 and 340.60 kg ha™)
during 2015 and 2016, respectively. Whereas, The
treatment T, recorded lowest available potassium at
212.8 and 234.90 kg ha™ respectively. The net gain over
initial K status as presented at Table 10. and 11.was
highest in T, as it recorded (96.8 kg ha™) in 2015,
whereas, in the second year the treatment T, recorded
the maximum value as (105.4 kg ha™ ). however, the
treatment T, with application of FYM @10 t ha’
recorded the lowest gain as (12.8 and 22.1 kg ha™) in
2015 and 2016 respectively.

Decomposition of organic manure leads to
produce specificorganic acids which has solubilizing
actions holding potassium elements in available forms.
Improving the soil chemical and physical characters
increase the nutrient exchange reaching to good
balance between nutrients in the soil solution (Bhandari
et al. 1992) , microorganism has a strong effect in
increasing the availability of nutrient through b bio-
fertilizer application , leading to increment in potasium
percentage (Sharma 2002).Combined application of
manures and fertilizers caused a reduction of potassium
fixation and release of more K due to interaction of
organic matter with clay (Tondon 1988), this might have
increased the available potassium in the soils (Goud &
Konde 2007).

[V. CONCLUSION

The experiment concluded that integrated
nutrient management practices is essential for
sustainable basil cultivation. That the conjunctive use of
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FYM@10 t ha'along with chemical fertilizer NPK
(160:80:80 kg/ha)had the best nutrient uptake, available
nutrient status of the soil and nutrient balance sheet.,
While, another application as INM could beFYM (10 t/ha)
+100%Rec. N through FYM + bio-fertilizer, as it also
reflecting positively on the soil fertility, nutrient uptake
and nutrients balance sheet.

10.

11.

12.

REFERENCES REFERENCES REFERENCIAS

Anwar M, Patra D D, Chand S, Alpesh K, Naqgvi A A
& Hanuja S P S 2007 Effect of organic manures and
inorganic fertilizer on growth, herb and yield, nutrient
accumulation, and oil quality French basil. Comm.
Soil Sci. Plant Anal. 36 (13/14):1737-1746.

Akanza PK, Yoro G2003Synergetic effects of
fertilizers and chicken manure on fertilityof a ferralitic
soil in western Cote d'voire. Agronomie Africaine,
15: 135-144

AnwarM, Patra, DD, Chand S 2007 Effect of
Organic Manures and Inorganic Fertilizer on Growth,
Herb and Qil Yield, Nutrient Accumulation, and Oil
Quality of French Basil. Communications in Soil
Science and Plant Analysis Journal. 36 (13-14):
1737-1746.

Attia FA, Saad OA 2001 Biofertilizers as partial
alternative of chemical fertilizer for Catharanthus
roseus. J. Agric. Sci. Mansoura Univ., 26 (11): 7193-
7208.

Bhandari AL, Sood A, Sharma KN, Rana DS, Anil
S1992Integrated nutrient management in a rice-
wheat system. J. Indian Soc. Soil Sci,
40(4):742-747.

BaritauxO, Richard H, Touche J, Derbesy M 1992
Effects of drying and storage of herbs and spices
on the essential oil. Part I. Basil, Ocimum basilicum
L. Flavour Fragr. J., 7: 267-271.

Dzida K 2010 Nutrients contents in sweet basil
(Ocimum basilicum L.) herb depending on calcium
carbonate dose and cultivar. Acta Sci. Pol.
Hortorum Cultus, 9 (4): 143-151.

Gundale M J 2005 Restoration treatments in a
Montana ponderosa pine forest: Effects on sail
physical, chemical and biological properties. Forest
Eco. Manag.,213(1): 25.

Gupta L M, Sandeep K, VikasS 2013Integrated
nutrient management for growth and vyield in Glory
Lily (Gloriosa superba L.). J. Med. Plants Res., 7(43:
3197-3201.

Goud VV, Konde NM 2007 Effect of integrated use
of inorganic fertilizer and FYM on fertility of a
Vertisol. PKV. Res. J., 31: 77-80.

Jackson M L1973Soil Chemical Analysis, Prentice
Hall of India Pvt. Ltd., New Delhi, p. 498.

Kharche VK, Kulkarn AA, PatilSR, KatkarRN 2011
Long- term integrated nutrient management for
securing soil quality under intensive cropping

© 2020 Global Journals

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

283.

24,

system on Vertisols of Maharashtra. Proceedings of
National Seminar on Soil Security for Sustainable
Agriculture held at College of Agriculture, Nagpur,
Dr. PDKV., Akola (M.S.) on Feb 27 : 127-148 .
Johnkutty I, Menon PKG 1981 Permanent manorial
experiments-emphasizing manure-cum-fertilizer
approach. Farmers and Parliament, 16(3): 23-28.
Jeyaselvin 11995 Nutrient management in rice cotton
sequential cropping system. M.Sc (Ag.), Thesis,
TNAU, Coimbatore.

Khosro M2012Bacterial bio-fertilizers for sustainable

crop  production: A review. J. Agric.Bio.
Sci., 7(5):307-3016

Kitson RE, Mellon MG1944  Colorimetric
determination of phosphorus as molybdivan

adophosphoric acid. Ind. Eng. Chern. Anal. Ed., 16:
379-3883.

Kirchner MJ Wollum AF, King LD 1993Soil microbial
populations and activities in reduced chemical input
agroeco systems. Soil Sci. Society American J.,
57:1289-1295.

Malik AA, Suryapani S, Ahmad J 2011 Chemical
vs. organic cultivation of. Medicinal and Aromatic
plants: the choice is clear. International Journal of
Medicinal and Aromatic Plants, 1: 5-13.

Mbonigaba MJJ 2007 Etude de limpact des
composts a base de biomass vegetal sur ladyna
mique des indicate urs physic chimiques, s et micro
biologiques de la fertilite des ols: Application sur
trios sols acides tropicaux du Rwanda. Ph.D.
Thesis, FUSAGx, Gembloux.

Palada M Davis A, Crossman C and Chichester EA
2002 Sustainable crop management practices for
improving production of culinary herbs in the Virgin
Islands. In XXVI International Horticultural Congress:
The Future for Medicinal and Aromatic Plants, 629:
289- 298.

Palm CA. Myers, RJ.K and NandwaS.M.1997
Combined Use of Organic and Inorganic Nutrient
Sources for Soil Fertility Maintenance and
Replenishment. In: Replenishing Soil Fertility in
Africa, Buresh, R.J., P.A. Sanchez and F. Calhoun
(Eds.). America Society of Agronomy and Soil
Science Society of America, Madison WI., USA., pp:
193-217.

PatraDD, Anwar M, Chand S 2000 Integrated
nutrient management and waste recycling for
restoring soil fertility and productivity in Japanese
mint (Mentha arvensis) and mustard (Brassica
juncea) sequence in Utter Pardesh, India. Agric
Ecosys Environ., 80: 267-275.

Piper C S 1966 Soil and Plant Analysis. Asian
Reprint, Hans Publication Bombay, India, p. 368.
Pramnik SC Mahapatra BC1997 Effect of integrated
use of inorganic and organic nitrogen sources on
mineralization, uptake and grain vyield of rice.
Oryza,35: 181-184.



25.

26.

27.

28.

29.

30.

Preetha D, Sushama PK, Marykutty K 2005
Vermicompost + inorganic fertilizers promote yield
and nutrient uptake of amaranth (Amaranthus
tricolor L.). J. of Trop. Agric., 43 (1-2): 87-89.

Raju RA, Reddy MN 2000 Integrated management
of green leaf compost, crop residues and inorganic
fertilizers in rice (Orysa sativa) — rice system. Indian
J. Agron., 40:629-635.

Ravikumar M, Venkatesha J,  Niranjana KS and
Gurumurthy BR 2012 Effect of Integrated Nutrient
Management on Tuber Yield and Quality and
Nutrient Uptake in Coleus for skohlii Brig. J. Root
Crops,38 (2): 142-146.

Sharma AK 2002 Biofertilizers for
agriculture. Agrobios. India, 407 p.
Sheeba S, Chellamuthu S 1999 Long-term influence
of organic and inorganic fertilization on the
macronutrient status of Inceptisols. J. Indian Soc.
Soil Sci., 47: 803-804.

Sundharaiya, K Nainar R, Ponnuswami V,
Javajasmine A and Muthuswamy 2000 Effect of

sustainable

31.

32.

33.

34.

35.

Inorganic nutrients and spacing on the vyield of
(Solanum khasianum Clarke). South Indian Hort.
48(1-6): 168-171.

Subbaiah BV, Asija GL 1956 A rapid procedure for
the estimation of available nitrogen. soil.Curr. Sci.,
25: 259,

Tiwari SC, Tiwari BK, Mishra RR 1989 Microbial
populations, enzyme activities and nitrogen,
phosphorus' and potassium enrichment in earth~
worm casts and in the surrounding soil of a
pineapple plantation. Biol. Fert. Soil,8: 178-182.
Tondon HLS1988 Potassium Research and
Agricultural Production in India, FDCO, New Delhi.
Vanlauwe B, GILLER K 2006 Popular myths around
soil fertility management in sub-Saharan Africa. Agri.
Eco. Envi., 116(2): 34-46.

Watson C A, Atkinson D, Gosling P, JacksonL R,
Rayns FW 2002 Managing soail fertility in organic
farming systems. soil use manag.,18: 239-24.

Table 1: Physical and chemical proprieties of initial experimental sail

Physical properties

Bulk density (Mg m™)

Particle Density (Mg m™)

Pore space (%)
Chemical properties
pH (1:2.5)

Electrical Conductivity (dSm™)

Organic Carbon (g kg™
Available N (kg ha™)
Available P (kg ha™)
Available K (kg ha™)

Exchangeable Ca (cmol(p*)kg™)
Exchangeable Mg (cmol(p*)kg™)

DTPA Fe (mg kg™
DTPA Mn (mg kg™
DTPA Cu (mg kg™)
DTPA Zn (mg kg™

1.32
2.65
42

7.75
0.36
5.0
185
28
200
5.25
0.84
7.5
5.8
1.33
1.22
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Table 2: Different treatment combinations and applied nutrient levels under different treatment

Treatments

Inputs quantities

Total applied nutrients

FYM NPK BF* N P K
tha' kgha' kgha' kgha' kgha' kgha
T,:FYM (10 t ha™!) +100% Rec. N )
through FYM 35 0 224 39.2 315
T,:FYM (10 t ha™') +100% Rec. N
through FYM + BF 35 0 5 224 39.2 315
T,.FYM (10 t ha™') +75% Rec. N )
through FYM 28.75 0 184 32.2 25.9
T,.FYM (10 tha) +75% Rec. N
through FYM + BF 28.75 0 5 184 32.2 25.9
T,.FYM (10 t ha') +50% Rec. N )
through FYM 22.5 0 144 25.2 20.3
To:FYM (10t ha') +50% Rec. N
through FYM+BF 22.5 0 5 144 25.2 20.3
T,:Rec. FYM (10t ha™) only 10 0 - 64 11.2 9
T,: Rec. NPK(160:80:80 kg ha™") 0 Rec - 160 80 80
. .QN- -1
To:Rec.NPK (160:80:80 kg ha™) + Rec. 10 Rec i 004 912 89

FYM (10tha™)

Table 3. Influence of inorganic fertilizer, organic manure and bio-fertilizer on macro nutrient uptake (kg ha™) by basil
(Ocimum basilicum L.) during first year of the experiment (2015)

Nitrogen Phosphorus Potassium
Treatments Main crop Ratoon Main crop Ratoon Main crop Ratoon
T, 82.63 P 27.06° 29.855¢ 12.878 99.16%° 33.80%F
T, 112.69° 40.24° 36.76%8 14.538 124.978 44.05%°
T, 82.88° 26.96 ° 27.218¢ 10.47°¢ 108.555¢ 33.65%
T, 95.72¢ 32.92°P 32.498¢ 13.67°8 122898 38.94P
T, 68.50%F 20.84° 22.16° 8.77° 87.02%F 27.568
Te 82.23 P 25.96° 28.365¢ 8.14P 115.358C 30.14P¢
T, 55.92F 15.950 20.54° 6.97° 79.55F 24.67¢
Te 123.528 41,958 35.47"8 12.588 125198 49.15"®
To 155.67" 56.43 " 43.80" 16.144 163.33" 55.56%
Mean 83.07 32.04 29.00 11.57 114.00 37.50
CV% 9.15 12.32 16.05 7.63 7.31 10.43
LSD,,, 15.13 6.83 8.54 1.52 14.43 4.03

T,: FYM (10 t/ha) +100% Rec. N through FYM; T,: FYM (10 t/ha) +100% Rec. N through FYM + BF; Ty FYM (10
t/ha)+75% Rec. N through FYM; T,: FYM (10 t/ha) +75% Rec. N through FYM + BF Tg;: FYM (10 t/ha) +50% Rec. N
through FYM; Tg: FYM (10 t/ha) +50% Rec. N through FYM+BF; T,: Rec. FYM (10 t/ha) only; Tg: Rec. NPK (160:80:80 kg
/ha); Ty Rec. NPK (160:80:80 kg /ha) + (10 t/ha)
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Table 4: Influence of inorganic fertilizer, organic manure and bio-fertilizer on macro nutrient uptake by basil (Ocimum
basilicum L.) during second year of the experiment (2016)

Nitrogen Phosphorus Potassium

Treatments Main crop Ratoon Main crop Ratoon Main crop Ratoon
T, 69.66 ° 17.33° 24.075C 8.655C 77.64¢P 24,88CPE
T, 84.80° 19.44 € 27178 12.548 85.23¢ 29.445¢
T, 64.04 0 1529 F 17.74°P 7.60°P 62.31"F 22.07"F
T, 68.15° 17.57° 19.95° 7.79" 68.69°%¢ 26.635P
Ts 61.36°¢ 13.80° 15.63° 5.09°P 57.20F 20.02°¢
Ts 63.83 P 15.80 17.27° 9.41°P 63.03%F 23.40°%F
T, 53.81F 13.16° 14.22° 5.28° 51.92F 19.10F
Ts 97.358 21698 25.36"8¢ 10.278 99.33° 31.378
To 113.194 26.65" 32.43% 14.01% 116.16* 39.274

Mean 7513 17.86 21.32 8.96 75.72 26.24

CV% 8.15 3.74 12.14 12.29 10.56 10.53

LSDsg,, 10.6 1.15 4.47 1.66 13.84 4.03

T,: FYM (10 t/ha) +100% Rec. N through FYM; T, FYM (10 t/ha) +100% Rec. N through FYM + BF; T, FYM (10
t/ha)+75% Rec. N through FYM; T,: FYM (10 t/ha) +75% Rec. N through FYM + BF T, FYM (10 t/ha) +50% Rec. N
through FYM; T FYM (10 t/ha) +50% Rec. N through FYM+BF; T,: Rec. FYM (10 t/ha) only; Ty Rec. NPK (160:80:80 kg
/ha); Ty Rec. NPK (160:80:80 kg /ha) + (10 t/ha)

Table 5: Influence of inorganic fertilizer, organic manure and bio-fertilizer on post-harvest soil nutrient (NPK)
availability (kg ha™)

Treatments Available N (kg ha™) Available P (kg ha™) Available K (kg ha™)
2015 2016 2015 2016 2015 2016
T, 220.15"8 262.10 36.9118C 46.3715C 268.805¢ 281.665¢
T, 227.40" 277.00 4210 47.9818C 296.805¢ 340.60"
T, 211.68%5¢ 246.00 33.3378C 45 5878C 242 6718C 275.67 /8¢
T, 222,578 266.70 38.74%8 46.25%8¢ 265.07 %8¢ 315.86%8
T, 203.2148¢ 228.00 30.335¢ 39.295¢ 250.138¢ 261.008¢
Ts 211.68%5¢ 246.40 36.4178C 43.2578C 259.4778C 324,538
T, 189.91¢ 201.40 27.33° 34.17¢ 212.80° 234.90°
Te 195.965¢ 214.20 40.40"8 53.26"° 229.60"° 323.22%8
T 199.588¢ 222.00 42314 58.154 235.20" 333.334
Mean 209.13 240.42 36.42 46.03 251.17 298.97
CV% 5.09 5.20 11.54 11.08 8.49 8.46
LSDy, 10.46 20.04 419 13.91 36.92 43.94

T, FYM (10 t/ha) +100% Rec. N through FYM; T,: FYM (10 t/ha) +100%Rec. N through FYM + BF; T,: FYM (10 t/ha)
+75% Rec. N through FYM; T,: FYM (10 t/ha) +75% Rec. N through FYM + BF T, FYM (10 t/ha) +50% Rec. N through
FYM; Tg: FYM (10 t/ha) +50% Rec. N through FYM+BF; T,: Rec. FYM (10 t/ha) only; Ty Rec. NPK (160:80:80 kg /ha); T:
Rec. NPK (160:80:80 kg /ha) + (10 t/ha)
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Table 6: Impacts of different level of FYM, bio-fertilizers and inorganic fertilizer on Nitrogen balance during 2015

Actual

Initial Nitrogen " Apparent Actual

g fertility N added (Kg ha™) uptake Eg;zﬁzes F:Etglrty gainflosses gain/losses

1 -1 K ha-1 -1
% (Kg ha™) (Kg ha™) harvest (Kgha')  (Kgha")
3 Mineral Rec Rec. N
- A o . through TotalB) (C) (D)=B-C (B F=E-D G=E-A

fertilizer FYM

FYM

T 185 0 64 160 409 117.84 291.16 220.15 -71.01 35.15
T2 185 0 64 160 409 150.62 258.38 227.40 -30.97 42.40
T3 185 0 64 120 369 107.51 261.49 211.68 -49.81 26.68
T4 185 0 64 120 369 134.02 234.98 222.57 -12.42 37.57
5 185 0 64 80 329 89.10 239.90 203.21 -36.69 18.21
6 185 0 64 80 329 105.95 223.05 211.68 -11.37 26.68
T7 185 0 64 0 249 78.04 170.96 189.91 18.95 4.9
8 185 160 0 0 345 169.93 175.07 195.96 20.89 10.96
T9 185 160 64 0 409 208.20 200.80 199.58 -1.21 14.58

T1: FYM (10t/ha) +100% Rec. N through FYM; T2: FYM (10 t/ha) +100%Rec. N through FYM + BF; T3: FYM (10 t/ha)
+75% Rec. N through FYM, T4: FYM (10t/ha) +75% Rec. N through FYM + BFT5: FYM (10t/ha) +50% Rec. N through
FYM; T6: FYM (10 t/ha) +50% Rec. N through FYM+BF; T7: Rec. FYM (10 t/ha) only; T8: Rec. NPK (160:80:80 Kg /ha);
T9: Rec. NPK (160:80:80 Kg /ha)+ Rec. FYM (10t/ha)

Table 7: Impacts of different level of FYM, bio-fertilizers and inorganic fertilizer on Nitrogen balance during 2016

Actual

Initial . o Apparent Actual
g fertility N added (Kg ha™) N|trog<(a£;pr>]t:_l1<)e Eg;gﬁze: F:E[glrty gain/losses gain/losses
2 (Kgha) havast (Kgha!)  (Kgha)
3 Mineral Rec. N
~ A) .- Rec. FYM through Total (B) (© Dd)y=B-C () F=E-D G=E-A

fertilizer EYM

T1  220.15 0 64 160 44414 82.17 361.97 234.66 -127.31 14.52
T2 227.40 0 64 160 451.40 100.4 35116 23950 -111.66 12.10
T3 211.68 0 64 120 395.68 74.85 320.83 226.20 -94.63 14.52
T4 22257 0 64 120 406.56 81.07 32550  237.08 -88.42 14.52
T5 203.21 0 64 80 347.21 70.61 276.60 217.73 -58.87 14.52
T6 211.68 0 64 80 355.68 75.19 280.49 231.03 -49.46 19.35
T7 189.91 0 64 0 253.90 63.09 190.82 208.05 17.23 18.14
T8 195.96 160 0 0 355.95 115.99 239.96 211.87 -28.10 15.91
T9 199.58 160 64 423.58 134.31 289.28 220.17 -69.11 20.58

T1: FYM (10 t/ha) +100% Rec. N through FYM; T2: FYM (10 t/ha) +100%Rec. N through FYM + BF; T3: FYM (10 t/ha)
+75% Rec. N through FYM; T4: FYM (10 t/ha) +75% Rec. N through FYM + BFT5: FYM (10 t/ha) +50% Rec. N through
FYM; T6: FYM (10 t/ha) +50% Rec. N through FYM+BF,; T7: Rec. FYM (10 t/ha) only; T8: Rec. NPK (160:80:80 Kg /ha);

T9: Rec. NPK (160:80:80 Kg /ha)+ Rec. FYM (10 t/ha)
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Table 8: Impacts of different level of FYM, bio-fertilizers and inorganic fertilizer on Phosphor balance during 2015

Actual

Initial phosphor o Apparent Actual
g fertility P added (Kg ha™) uptake Eg(;:ﬁgaed Fz;;rgty gain/losses gain/losses
2 (Kgha') (Kg ha”) h (Kgha')  (Kgha')
3 arvest
3 Mineral Rec Rec. P
- A > . through Total B) (C) D)=B-C (B F=E-D G=E-A

fertilizer FYM
FYM

T 28 0 40 100 168 42.73 125.27 36.9 -88.37 8.9
T2 28 0 40 100 168 51.29 116.71 4210 -74.61 14.1
T3 28 0 40 75 143 37.68 105.32 33.33 -71.99 5.33
T4 28 0 40 75 143 46.16 96.84 38.74 -58.1 10.74
T5 28 0 40 50 118 30.93 87.07 30.33 -56.74 2.33
16 28 0 40 50 118 36.5 815 36.41 -45.09 8.41
T7 28 0 40 68 27.51 40.49 27.33 -13.16 -0.67
T8 28 80 0 0 108 48.05 59.95 40.40 -19.55 12.4
T9 28 80 40 0 148 40.57 107.43 42.31 -65.12 14.3

T1: FYM (10t/ha) 4+100% Rec. N through FYM; T2: FYM (10 t/ha) +100%Rec. N through FYM + BF,; T3: FYM (10 t/ha)
+75% Rec. N through FYM, T4: FYM (10 t/ha) +75% Rec. N through FYM + BFT5: FYM (10t/ha) +50% Rec. N through
FYM, T6: FYM (10 t/ha) +50% Rec. N through FYM+BF; T7: Rec. FYM (10 t/ha) only; T8: Rec. NPK (160:80.:80 Kg /ha);
T9: Rec. NPK (160:80:80 Kg /ha)+ Rec. FYM (10 t/ha)

Table 9: Impacts of different level of FYM, bio-fertilizers and inorganic fertilizer on Phosphor balance during 2016

Initial Phosphr Expected I':A::tﬁjlﬁ;ll Apparent Actual
= fertlit P added (Kg ha) uptake bg’lance ey Gain/losses gainflosse
-1 -1 K ha—1 -1
£ (kghar) (Kg ha) havest  (Kgha')  (Kgha')
3 Mineral Rec. P
- A) .-~ Rec. FYM through Total(B) (C) (D)=B-C (E) F=E-D G=E-A
fertilizer
FYM
T 36.9 0 40 100 1769  32.72 14418 46.37 -97.81 9.74
T2 4210 0 40 100 182.1 39.71 142.39 47.98 -94.41 5.88
T3 33.33 0 40 75 148.33 2534 122.99 45.58 -77.41 12.25
T4 38.74 0 40 75 153.74 27.74 126 46.25 -79.75 7.51
T5 30.33 0 40 50 120.33  20.72 99.61 39.29 -60.32 8.96
T6 36.41 0 40 50 126.41 26.68 99.73 43.25 -56.48 6.86
T7 27.33 0 40 0 67.33 19.5 47.83 3417 -13.66 6.84
T8 40.40 80 0 0 120.4 35.63 84.77 53.26 -31.51 12.86
T9 42.31 80 40 0 162.31 46.44 115.87 58.15 -57.72 15.84

T1: FYM (10 t/ha) +100% Rec. N through FYM; T2: FYM (10 t/ha) +100%Rec. N through FYM + BF, T3: FYM (10 t/ha)
+75% Rec. N through FYM; T4: FYM (10 t/ha) +75% Rec. N through FYM + BFT5: FYM (10 t/ha) +50% Rec. N through
FYM; T6: FYM (10 t/ha) +50% Rec. N through FYM+BF, T7: Rec. FYM (10 t/ha) only; T8: Rec. NPK (160:80:80 Kg /ha);
T9: Rec. NPK (160:80:80 Kg /ha)+ Rec. FYM (10t/ha)
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Table 10: Impacts of different level of FYM, bio-fertilizers and inorganic fertilizer on Potassium balance during 2015

Actual

Initial Potassium o Apparent Actual
= fertility K added (Kg ha™) uptake Eg;gﬁle: Fg;ttgl;[y gainflosses gain/losses
8 (Kgha") (Kg ha) H (Kgha")  (Kgha')
3 arvest
3 Mineral Rec Rec. K
- A) fortilizer FYM through  Total (B) (C) D)=B-C () F=E-D G=E-A

FYM

T1 200 0 50 125 375 132.96 242.04 268.8 26.76 68.8
T2 200 0 50 125 375 169.02 205.98 296.80 90.82 96.8
T3 200 0 50  93.75 343.75 142.15 201.6 2426 41 426
T4 200 0 50 93.75 343.75 161.83 181.92 265.1 83.18 65.1

T5 200 0 50 625 3125  114.58 197.92 250.13 52.21 50.13
T6 200 0 50 625 3125  145.49 167.01 259.5 92.49 59.5
T7 200 0 50 0 250 104.22 145.78 212.80 67.02 12.8
T8 200 80 0 0 280 174.34 105.66 229.60 123.94 29.6
T9 200 80 50 0 330 218.89 111.11 235.20 124.09 352

T1: FYM (10t/ha) +100% Rec. N through FYM; T2: FYM (10 t/ha) +100%Rec. N through FYM + BF; T3: FYM (10 t/ha)
+75% Rec. N through FYM; T4: FYM (10 t/ha) +75% Rec. N through FYM + BFT5: FYM (10 t/ha) +50% Rec. N through
FYM; T6: FYM (10 t/ha) +50% Rec. N through FYM-+BF; T7: Rec. FYM (10 t/ha) only; T8: Rec. NPK (160:80:80 Kg /ha);
T9: Rec. NPK (160:80:80 Kg /ha)+ Rec. FYM (10 t/ha)

Table 11: Impacts of different level of FYM, bio-fertilizers and inorganic fertilizer on Potassium balance during 2016

Initial Potassium Expected ?;ﬁﬁ; Apparent Actual

c__||5 fertility K added (Kg ha™) uptake ba?lance after gain/losses gain/losses
-1 -1 K ha-1 -1
= (Kg ha’) (Kg ha) harvest (Kgha’)  (Kgha’)
3 Mineral Rec Rec. K
- A ™ . through Total (B) (@) D)=B-C (E) F=E-D G=E-A
fertilizer FYM
FYM

T1 268.8 0 50 125 443.8 102.52 341.28 281.66 -59.62 12.86
T2 296.80 0 50 125 471.8 114.67 357.13 333.33 -23.8 36.53
T3 2426 0 50 93.75 386.35 84.38 301.97 275.67 -26.3 33.07
T4 265.1 0 50 93.75 408.85 95.32 313.53 315.86 2.33 50.76
T5 250.13 0 50 625 362.63 77.22 285.57 261.00 -24.57 10.87
6 259.5 0 50 625 372 86.43 285.41 324.53 39.12 65.03
T7 212.80 0 50 0 262.8 71.02 191.78 234.90 43.12 22.1
T8 229.60 80 0 0 309.6 130.7 178.9 323.22 144.32 93.62
T9 23520 80 50 0 365.2 155.43 209.77 340.60 130.83 105.4

T1: FYM (10t/ha) +100% Rec. N through FYM; T2: FYM (10 t/ha) +100%Rec. N through FYM + BF; T3: FYM (10 t/ha)
+75% Rec. N through FYM; T4: FYM (10 t/ha) +75% Rec. N through FYM + BFT5: FYM (10 t/ha) +50% Rec. N through
FYM; T6: FYM (10 t/ha) +50% Rec. N through FYM-+BF; T7: Rec. FYM (10 t/ha) only; T8: Rec. NPK (160:80:80 Kg /ha);
T9: Rec. NPK (160:80:80 Kg /ha)+ Rec. FYM (10 t/ha)
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