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ABSTRACT

Field experiment was conducted to assess the impact of different soil management system on the
response of tree crops to the added inputs. Guava cultivated under subtropical climatic condition of
Rehmankhera, Lucknow was subjected to different organic and inorganic nutrient management system
yielded highest of 72.5 kg fruits per tree. Differential responses of soil physico-chemical properties to
different soil nutrient management modules were also recorded. Highest water holding capacity and
porosity of 22.07 and 46.28% was estimated across treatments. Among the soil micronutrients,
particularly Zn and Cu significantly improved guava yield. Soil organic carbon, available N, P and K
contents were also influenced as a function of different nutrient management in guava orchard soil. The
recent study focused on proper care should be given on priority basis for developing robust orchard
ground floor management system. This is essential for increasing the guava productivity in guava
growing region of Uttar Pradesh.
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Adak et al. (2017) are of the opinion of having
better soil management as a function of different
substrate treated guava soil for better soil health.
In fact, organic and inorganic sources are needed
to sustain the orchard soil health and fruit
productivity. Based on experimentation in a
Brazilian soil during 2012-13, Rocha et al. (2016)
recorded higher Paluma guava fruit with better
quality in soil treated with humic substances
(Humitec) @20mL L-1 tree-1; and soil organic
mulching responded well than no mulching
system. Addition of micronutrients many a times
improves the quality of guava fruits. Kumar et al.
(2016) reported that guava fruit yield was
increased by different rates of foliar application
of Zn micronutrient.

Guava orchard productivity in Lucknow
region having mostly sandy loam to sandy soils
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Introduction

Fruit crops are responsive to the externally
supplied inputs for their growth and development.
Productivity of fruit crops is a function of soil
management system; most often differential
response is recorded even under similar climatic
condition. Guava which is hardy in nature when
treated with different substrates; it yielded
differently based on the amount and type of
nutrition sources. Shukla et al. (2014) recorded
guava growth and development along with the
nutrient contents impacted across treatments and
seasons under different substrate treated soils.
Even, restoring optimum nutrient regimes for soil
resources is essential for better nutrient flow for
fruit productivity (Adak et al., 2014). Further,
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is lower due to several reasons. Constrains in soil
properties could be one of the reasons for which
better soil management is needed (Adak et al.,
2018). Soils with high compaction and low water
holding capacity, restricted infiltration rate
deprived the nutrients to flow to the root zone.
Sometimes, low nutrient availability also
contributes to the lower guava production. Thus,
evaluation of soil based on short or long-term
orchard management is the need of the hour;
obviously for restoring good soil quality and
enhancing input use efficiency (Sharma et al.,
2008). Although, Berry et al. (2003) expressed
that organic modules may sustain guava
production; yet integrated approach is required as
nutrient availability may vary with the type of
soil. Nutrient budgeting of other key nutrient
elements was also required for sustaining the
production system. Montes et al. (2016) found
improvement in ‘Paluma’ guava fruit yield (>40
Mg ha-1 per cycle; 2009-2012) through application
of 0.5 kg N per tree in the form of Urea and 0.55
kg K2O/tree/cycle K fertilizers in Ultisol in Brazil.
Similarly, Cavalcante et al. (2019) recorded
highest productivity when K fertilizers were
applied @101 and 143 g K2O tree-1 year-1 in guava
tree. Therefore, integration of both organic and
inorganic fertilizers could improve the physical,
chemical and biological soil health; which
improves the retention capacity and nutrient
transformations (Bulluck et al., 2002). Hence the
present experiment was conducted with the aim
of studying the guava yield and variations in soil
properties as a function of nutrient management
practices under Lucknow condition.

Materials and Methods

The present study was laid out on 8-9 yrs old
Guava cv Shewta in the research farm of ICAR-
CISH, Rehmankhera, Lucknow, UP with nine
treatments tabulated in Table 1. Soil organic
mulching in the form of guava leaf litter and
paddy straw (1:1) was used @ 5 kg per plant and
100 g tree-1 biofertilizers were applied. For
micronutrients, 200 g Zinc sulphate, 150 g Copper
sulphate, 150 g Manganese sulphate and 50 g
Borax tree-1 were applied. Foliar spray of
micronutrients was done at fruit setting and

developmental stages three times. The treatments
were replicated thrice (with two trees per each
treatments was selected) in a RBD with guava
planted at a spacing of 5×5 m (Row to row× Plant
to plant) during 2013-15. The site is designated
as subtropical region with dry hot summer and
moderate rainfall with Sandy loam soil. Soil
samples were collected each year from the guava
tree basin for analysis of both physical and
chemical properties. Soils were processed and
analysis was done following standard protocols
proposed by Walkley and Black (1934) for soil
organic carbon estimation, Subbiah and Asija
(1956) for available N, Olsen et al. (1954) for
available P, and neutral normal acetate method
for K, and Lindsay and Norvell (1978) for
available Zn, Cu, Mn and Fe contents. Guava
yield was recorded every year from all the
treatments; guava fruits were collected randomly
from replicated trees and used for biochemical
analysis following standard procedure underlined
by Ranganna (2001). All data were subjected to
statistical analysis at 5% level of significance;
standard error of means was computed. Variations
in soil physical properties across nine treatments
were presented graphically.

Results and Discussion

Improvement in guava yield in different
nutrient management system was observed as
compared to control plots; highest yield being
recorded as 63.65 kg tree-1 (T4) and second
highest of 62.04 kg tree-1 (T2). The fruit yield in
the next season also increased significantly upto
72.5 kg tree-1 (Table 2). Control plots were having
lowest yield of 37.82 and 41.2 kg tree-1 (T9)
during 2013-14 and 2014-15 respectively.
Addition or deletion of one of the components
like FYM, NPK or reducing the doses by half
also reduced the fruit yield. Soil or foliar
micronutrients application (T4 & T5) improved
the yield than T1. Yield in T2 Vs T7 was
statistically significant which indicated that
inclusion of inorganic fertilizers like NPK is
essentially required for the tree nutrition or even
reducing the doses by half significantly reduced
fruit yield. Therefore, integrated nutrient
management consisting of organic + inorganic
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Table 1. Treatment details applied for assessing the response in Guava cv Shewta

Sl. No. Details

T1 10 kg FYM+120, 60, 50 g N, P, K/ tree /year of age (Recommended dose)
T2 10 kg FYM + 120, 60, 50 g N, P, K/tree/year of age + Azotobacter + Phosphate solubilizing

microorganisms (PSM) + Trichoderma harzianum + Organic mulching (10 cm thick)
T3 120, 60, 50 g N, P, K /tree /year of age + Azotobacter + PSM + Trichoderma harzianum + Organic

mulching (10 cm thick )
T4 120, 60, 50 g N, P, K/tree/year of age + Foliar application of Zn, B, Mn and Cu
T5 120, 60, 50 g N, P, K/tree/year of age + Soil application of Zn, B, Mn and Cu
T6 5 kg FYM+120, 60, 50 g N, P, K/tree /year of age + Azotobacter + PSM + Trichoderma harzianum +

Organic mulching (10 cm thick)
T7 10 kg FYM + Azotobacter + PSM + Trichoderma harzianum + Organic mulching (10 cm thick)
T8 10 kg FYM + 60 g N + 30 g P + 25 g K / tree/year of age + Azotobacter + PSM + Trichoderma

harzianum + Organic mulching (10 cm thick)
T9 Control

Table 2. Response of guava to different soil nutrient management system at Lucknow, India

Treatments Fruit yield (kg/tree) TSS (p  Brix) Acidity (%) Ascorbic acid
(mg/100 g)

Ist yr IInd yr Ist yr IInd yr Ist yr IInd yr Ist yr IInd yr

T1 52.41 65.8 11.90 11.2 0.36 0.26 221.8 213.0
T2 62.04 72.5 12.30 10.4 0.26 0.25 224.2 208.7
T3 42.53 58.7 11.10 10.2 0.36 0.31 201.1 217.4
T4 63.65 58.1 12.70 11.4 0.29 0.28 228.2 221.7
T5 57.52 62.3 11.53 10.4 0.36 0.32 216.2 216.4
T6 51.43 63.4 11.67 12.2 0.32 0.31 218.03 212.0
T7 38.38 48.8 11.57 10.2 0.29 0.27 204.7 213.0
T8 52.35 55.5 11.90 11.4 0.38 0.32 218.0 204.3
T9 37.82 41.2 10.77 10.6 0.36 0.34 201.1 208.7
CD (0.05) 11.75 14.4 0.91 NS NS NS NS NS
SEm ± 3.92 4.12 0.30 0.32 0.02 0.02 14.87 13.46

Ist yr: 2013-14 IInd yr: 2014-15

sources including micronutrients application along
with mineral fertilizers may suffice the fruit yield
in guava in this region. Fruit biochemical
parameters like TSS, acidity and ascorbic acid
also varied across the treatments; however
significant effect on these parameters was not
recorded. Highest values were estimated as 12.70
& 12.200

-- Brix, 0.38 & 0.34% and 228.2 & 221.7
mg/100g of TSS, acidity and ascorbic acid,
respectively (Table 2). Fruit yield stability is
important for orchardists/farmers/commercial
growers for not only increasing the income but

also for orchard sustainability (Roussos and
Gasparatos, 2009). Organic and inorganic sources
of nutrition are included in many parts of the
world for maintaining a healthy orchard soils
(Canali et al., 2009). Even, micronutrient
application either foliar spray or soil application
enhanced quality fruit production to a number of
tree crops (Shukla et al., 2018). Hernandes et al.
(2012) reported the response of Guava cv. Paluma
@7 year liming and 3-year fertilization in an
Oxisol in terms of fruit yield improvement with
liming and nutrient balances. Kumar et al. (2017)
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obtained positive results of micronutrient spray
of Zn @0.01%, B (0.03%) and 0.5% K at two-
week interval after fruit sets during 2013-14 on 8
yrs old Guava grown in silty clay loam soil Under
Mollisol in India. Based on soil nutrient index,
Adak et al. (2019) alloted fertility ratings in
orchard soils for future soil nutrient management
requirement. Soil parameters like SOC, available
N, P and K were determined across different
treatments and significant differences were
observed in some parameters (Table 3). SOC
varied between 0.31 to 0.42 and 0.341 to 0.380%
in year I and II across treatments. Highest

available N of 103.9 and 76.77 mg kg-1 was
recorded in these two years. Similarly, available
P and K of 26.68 & 27.98 and 193.0 & 173.55
mg kg-1 were noted for the two years,
respectively. Lowest values were of course
recorded in control. In case of micronutrients,
there was significant increase in DTPA
extractable Zn and Cu across eight treatments
(Table 4). A range of 0.58 to 1.02 & 0.66 to 1.14
mg kg-1 of Zn and 0.29 to 0.85 & 0.46 to 0.88 mg
kg-1 of Cu was recorded during two fruiting
seasons, respectively. Impact of different
treatments on Fe content did not vary significantly

Table 3. Changes in soil properties under different nutrient management system in guava grown at Lucknow,
India

Treatments SOC (%) Available N (mg/ kg) Available P (mg/kg) Available K (mg/kg)
Ist yr IInd yr Ist yr IInd yr Ist yr IInd yr Ist yr IInd yr

T1 0.38 0.367 96.3 74.20 26.68 25.10 172.6 138.88
T2 0.42 0.380 103.9 75.43 24.30 27.98 193.0 173.55
T3 0.35 0.351 85.4 76.77 23.97 24.58 136.1 128.53
T4 0.32 0.364 68.3 65.57 20.77 24.42 158.3 143.63
T5 0.31 0.373 71.6 70.83 21.88 24.12 152.2 141.12
T6 0.35 0.357 102.9 73.97 25.38 26.28 140.9 136.77
T7 0.42 0.344 90.5 66.97 12.28 23.37 139.0 120.02
T8 0.43 0.360 103.7 75.60 26.73 26.53 151.2 137.31
T9 0.34 0.341 77.2 61.83 11.40 20.33 116.7 101.61
CD (0.05) 0.055 NS 13.94 NS 5.81 NS NS 30.58
SEm ± 0.018 0.021 4.50 5.96 1.93 1.70 17.52 10.20

Table 4. Response of different soil nutrient management system on soil micronutrients in guava grown at
Lucknow, India

Treatments Fe(mg/ kg) Mn(mg/ kg) Zn(mg/ kg) Cu(mg/ kg)
Ist yr IInd yr Ist yr IInd yr Ist yr IInd yr Ist yr IInd yr

T1 3.80 3.50 3.96 4.28 0.62 0.77 0.37 0.57
T2 3.53 3.23 2.85 4.30 0.66 0.78 0.34 0.58
T3 3.90 3.38 2.91 3.41 0.70 0.74 0.37 0.59
T4 2.94 3.85 2.65 5.24 0.60 1.14 0.43 0.71
T5 3.36 3.76 5.06 5.37 1.02 1.04 0.85 0.88
T6 3.12 3.93 4.23 4.35 0.64 0.81 0.45 0.53
T7 3.73 3.37 3.02 3.57 0.60 0.79 0.29 0.63
T8 3.39 3.79 3.13 4.16 0.64 0.88 0.53 0.66
T9 2.72 3.12 3.32 3.52 0.58 0.66 0.33 0.46
CD (0.05) NS NS NS 1.20 0.15 0.18 0.20 0.15
SEm ± 0.43 0.36 0.76 0.39 0.05 0.06 0.06 0.05
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but for Mn significantly different range of 3.41
to 5.37 mg kg-1 was recorded. Soil physical
properties were also varied across these
treatments; highest water holding capacity was
recorded as 22.07 percent. It was also noted that
soil porosity varied between 43.40 to 46.28%
across treatments (Fig. 1). Impact of different
treatments on soil bulk density and particle
density was estimated and it was found that these
densities varied marginally across soil
management systems ranging from 1.35 to 1.41
g/cc (BD) and 2.41 to 2.54 g/cc (PD) across the
treatments (Fig. 2).

Emphasis on maintaining soil quality is
important for long-term orchard productivity.
Monitoring of soil quality parameters is essential
for soil properties improvement (Sparling et al.,
2004). Inclusion of organic with the mineral

fertilization programmes makes the soil-plant
system robust in terms of availability of soil
solution nutrients (Herencia et al., 2008). Soil
organic carbon plays sensitive role in the
bioavailability of nutrients; its amount and type
renders to the development of carbon management
for productive soils (Blair et al., 1995). Addition
of organic sources and/or soil mulching improves
the soil condition; water holding capacity and
porosity in soil. In our study also positive changes
in soil properties were recorded in organic +
inorganic or organic treated soil than control or
only inorganic plots. In fact, soil management
practices tend to influence the physico-chemical
and even biological properties in fruit orchard
soils (Walsh et al., 1996; Castellini et al., 2013;
Paltineanu et al., 2016). Such changes may not
be registered in a single season but the impact

Fig. 2. Variations in bulk and particle densities in guava orchard under different soil nutrient management
practices

Fig. 1. Variations in water holding capacity and porosity in guava orchard under different soil nutrient
management system
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may be recoded over the years of cultivation (de
Herrera et al., 2016; Namaghi et al., 2018).
Kiczorowski et al. (2018) studied effect of
organic mulches on growth and yield of Šampion
apple trees in Poland and concluded that they
have positive impact on apple fruit number,
growth and mineral contents. Compaction of the
fruit orchard particularly in basin area over years
has tremendous impact on the soil physical
properties. It was reported by researchers across
globe on the variations of soil physical properties
on different types of soil (Becerra et al., 2010;
Medeiros et al., 2013; Montanaro et al., 2017).
Rafaela et al. (2017) described the degree of
compactness and compression index under
irrigated conditions in banana field soils in Brazil.
Not only physical attributes but also penetration
cum soil strength also significantly affects on root
and tree development (Adak et al., 2020).
Moreover, tillage or tillage with orchard floor
management system used to impact on the soil
physical properties as evidenced from Atucha et
al. (2011), Cho et al. (2013) and Souza et al.
(2018). Soil fertility vis-a-vis guava yield was also
studied; based on field study on quantity-intensity
relationships of potassium in soils under some
guava orchards on marginal lands. Sharma et al.
(2012) concluded for better management of K in
these soils as these soils have higher affinity for
K. Similarly, Cavalcante et al. (2018) inferred
from a study (2015-16) that for maintaining the
soil fertility level in guava orchards, K application
@ 90 - 135 g plant-1 year-1 and without application
of Ca is to be practiced. In this experiment, it was
noted that inclusion of organic + inorganic
sources (T2) improved the bioavailability of soil
nutrients apart from improvement in soil organic
carbon. Adak et al. (2016) observed variations in
soil physical properties in guava orchard
ecosystem having different planting densities
maintained over a period of time. Even different
substrates could enhance the functional
relationship among the physical, chemical and
biological properties in guava orchard soil (Adak
et al., 2017). All these variations ultimately
indicated the behavior of soils and its associated
contribution towards other properties over a
period of time; needs for orchard ground floor

management to improve the condition of soil.
Sometimes texture also plays as one of the key
indicators for nutrient availability. It decides the
amount and types of chemical fertilizers to be
incorporated towards better nutrition of fruit crops
(Shahandeh et al., 2011). Vignozzi et al. (2019)
confirmed the role of soil conservation practices
on ecosystem services in Olive orchard. Thus,
investigation of variations in soil physico-
chemical properties as a function of soil nutrient
management system in guava orchard soil under
subtropical climatic conditions is called for.

Conclusions

The study was laid out with the aim of
estimating the guava yield as a function of
different soil management practices and obtained
better guava fruit yield as compared to control
plots. Addition of foliar spray or soil application
of micronutrients along with NPK could yield
considerably. Yield improvement was recorded
from 37.82 to 63.65 and 41.20 to 72.5 kg tree-1

during 2013-14 and 2014-15 respectively;
however further efforts should be made to
improve the yield harvesting beyond 72.5 kg tree-

1. This is only possible when integrated nutrient
management module is well adapted. Moreover,
variations in soil properties under these
management systems were also noted; some are
influenced positively. The study thus inferred that
for maximizing guava fruit yield in sandy loam
soil, proper tree nutrition involving combination
of organic sources like 10 kg FYM, Azotobacter,
PSM, Trichoderma harzianum, organic mulching
along with mineral fertilizers (120, 60, 50 g N, P,

K/tree/year of age) should be adopted by the
farmers of this region. The future study should
also focus on the root biology aspect in guava; its
volume length and pattern of distribution under
different soil management practices for nutrient
uptake vis-à-vis productivity.

References

Adak, T., Kailash, K. and Singh, V.K. 2014.
Fertigation regime impacting productivity,
moisture and nutrient distribution in mango
under subtropical condition. Indian J. Soil
Conser. 42(3): 282-292.



2019] Different Management Practices in Soil Physico-Chemical Properties and Guava Yield 257

Adak, T., Kumar, K. and Singh, V.K. 2016. Variations
in some soil physical properties, micronutrient
distribution and its stock under high density
guava orchard ecosystem. Journal of Soil and
Water Conservation 15(2): 141-147.

Adak, T., Pandey, G. and Rajan, S. 2020. Analysis of
soil penetration resistance in fruit orchards: An
overview. Journal of Soil and Water
Conservation 19(2): 126-134.

Adak, T., Rajan, S. and Pandey, G. 2019. Developing
soil nutrient index in indigenously grown 200
mango orchards of ecological importance.
Journal of Agricultural Physics 19(1): 91-99.

Adak, T., Singh, V.K. and Pandey, G. 2018. Soil
physico-chemical and biological properties vis-
à-vis yield gap analysis in mango cv. langra
orchards in Lucknow. Journal of Agricultural
Physics 18(2): 246-252.

Adak, T., Singha, A., Kumar, K. and Singh, V.K.
2017. Soil indicators as a tool to assess changes
in soil properties in guava orchard ecosystem.
Indian J. Soil Conser. 45(1):78-88.

Atucha, A., Merwin, I.A., Brown, MG. 2011. Long-
term effects of four ground cover management
systems in an apple orchard. Hort Sci. 46(8):
1176-1183.

Becerra, A.T., Botta, G.F., Bravo, X.L., Tourn, M.,
Melcon, F.B., Vazquez, J., Rivero, D.,  Linares,
P. and Nardon, G. 2010. Soil compaction
distribution under tractor traffic in almond
(Prunus amigdalus L.) orchard in Almería
España. Soil Till. Res. 107(1): 49-56.

Berry, P.M., Stockdale, E.A., Sylvester-Bradley R.,
Phillips, L., Smith, K.A., Lord, E.I., Watson,
C.A. and Fortune, S. 2003. N, P and K budgets
for crop rotations on nine organic farms in the
UK. Soil Use and Management 19: 112-118.

Blair, G.J., Lefroy, R.D.B., and Lisle, L. 1995. Soil
carbon fractions based on their degree of
oxidation, and the development of a carbon
management index for agricultural systems. Aust.
J. Agric. Res. 46: 1459-1466.

Bulluck, L.R., Brosius, M., Evanoylo, G.K. and
Ristaino, J.B. 2002. Organic and synthetic
fertility amendments influence soil microbial,
physical and chemical properties on organic and
conventional farms. Appl. Soil Ecol. 19: 147-
160.

Canali, S., Di Bartolomeo, E., Trinchera, A., Nisini,
L., Tittareli, F., Intrigliolo, F., Roccuzzo, G.,
Calabretta, L. 2009. Effect of different
manage-ment strategies on soil quality of citrus
orchards in Southern Italy. Soil Use Manage 25:
34-42.

Castellini, M., Pirastru, M., Niedda, M. and Ventrella,
D. 2013. Comparing physical quality of tilled
and no-tilled soils in an almond orchard in
southern Italy. Italian J. Agronomy 8:e20: 149-
157.

Cavalcante, A.C.P, Cavalcante, L.F., Bertino, A.M.P.,
Cavalcante, A.G., Neto, A.J.L. and Ferreira,
N.M. 2019. Fertilization with potassium and
calcium in nutrition and production of guava
‘Paluma’. Rev. Ceres, Viçosa, 66 (1): 054-062.

Cavalcante, A.C.P., Cavalcante, L.F., Cavalcante,
A.G., Bertino, A.M.P. and Ferreira, N.M. 2018.
Chemical properties of the soil fertilized with
potassium and calcium in guava cultivation cv.
‘Paluma’. Aust. J Crop Sci. 12(09):1486-1491.

Cho, Y., Cho, H., Ma, K., Park, M. and Kim, B. 2013.
Effect of sub soiling on soil physical properties
and fruit quality in organic conversion kiwifruit
(Actinidia chinensis ‘haegeum’). Acta Hortic.
1001(1001): 347-352.

de Herrera, J.L., Tejedor, T.H., Saa-Requejo, A. and
Tarquis, A.M. 2016. Effects of tillage on
variability in soil penetration resistance in an
olive orchard. Soil Research 54: 134-143.

Herencia, J.F., Ruiz, J.C., Morillo, E., Melero, S.,
Villaverde, J. and Maqueda, C. 2008. The effect
of organic and mineral fertilization on
micronutrient availability in soil. Soil Science
173: 69-80.

Hernandes, A., Parent, S.É., Natale, W. and Parent,
L.É. 2012. Balancing guava nutrition with liming
and fertilization. Revista Brasileira Fruticultura,
34: 1224-1234.

Holb, I.J. and Nagy, T.P. 2009. Availability of
calcium, magnesium, sulphur, copper, zinc and
manganese in plant-soil system of integrated and
organic apple orchards. Communications in Soil
Science and Plant Analysis 40: 682-693.

Jakhar, G.L., Sharma, P., Sharma, K.R., Sharma, V.,
Abrol, V., Sharma, M. and Sharma, N. 2019.
Soil bulk density as a physical health indicator
under different land use systems. Journal of Soil
and Water Conservation 18(4): 326-333.



258 Journal of Agricultural Physics [Vol. 19

Kiczorowski, P., Kopacki, M. and Kiczorowska, B.
2018. The response of Šampion trees growing
on different rootstocks to applied organic
mulches and mycorrhizal substrate in the
orchard. Scientia Horticulturae 241: 267-274.

Kumar, J., Kumar, R., Rai, R., Mishra, D.S., Singh,
S.K. and Nimbolkar, P.K. 2017. Influence of
foliar application of mineral nutrients at different
growth stages of guava. Journal of Plant
Nutrition 40: 656-661.

Kumar, K., Adak, T., Shukla, S.K. and Singh, V.K.
2016. Effect of foliar application of Zn on fruit
yield, quality and Zn content in guava under
subtropical Lucknow region. In: 7th Indian
Horticulture Congress-2016 held during Nov.
15-18, 2016 at IARI, New Delhi. pp. 314.

Lindsay, W.L. and Norvell, W.A. 1978. Development
of DTPA soil test for Zinc, iron, manganese and
copper. Soil Sci. Soc. Am. J. 42: 421-428.

Medeiros, J.C., Figueiredo, G.C., Mafra, Á.L., Rosa,
J.D. and Yoon, S.W. 2013. Deep subsoiling of a
subsurface-compacted typical hapludult under
citrus orchard. R. Bras. Ci. Solo 37: 911-919.

Montanaro, G., Xiloyannis, C., Nuzzo,V. and Dichio,
B. 2017. Orchard management, soil organic
carbon and ecosystem services in Mediterranean
fruit tree crops. Scientia Hortic. 217: 92-101.

Montes, R.M., Parent, L.E., Amorim, D.E., Rozane,
D.E., Parent, S.E., Natale, W. and Modesto, V.C.
2016. Nitrogen and potassium fertilization in a
guava orchard evaluated for five cycles: Effects
on the plant and on production. Rev Bras Cienc
Solo. 40:e0140532. doi:10.1590/18069657
rbcs20140532.

Namaghi, M.N, Davarynejad, G.H., Ansary, H.,
Nemati, H. and Feyzabady, A.Z. 2018. Effects
of mulching on soil temperature and moisture
variations, leaf nutrient status, growth and yield
of pistachio trees (Pistacia vera.L). Scientia
Hortic. 241: 115-123.

Olsen, S.R., Cole, C.V., Watnabe, F.S. and Dean, L.A.
1954. Estimation of available phosphorous in
soils by extraction with sodium bicarbonate. U.S.
Department of Agriculture Circular, pp. 939.

Paltineanu, C., Tanasescu, N. and Chitu. E. 2016.
Pattern of soil physical properties in intensive
plum and apple orchards on medium and coarse
textured soils. Soil Till. Res. 163: 80-88.

Rafaela, W., Coutinho, F.G., Pires, S.Á., Lima, N.J.C.
and Senna, O.T. 2017. Soil compressibility under
irrigated perennial and annual crops in a semi-
arid environment. Revista Brasileira de Ciência
do Solo. 41: e0160206.

Ranganna, R. 2001. Handbook of Analysis and Quality
Control for Fruit and Vegetable Products, 2nd
edition, Tata Mcgraw Hill, pp. 860-861.

Rocha, L.F., Cavalcante, L.F., Nunes, J.C., Souto,
A.G.L, Cavalcante, A.C.P, Cavalcante, Í.H.L.
and Pereira, W.E. 2016. Fruit production and
quality of guava ‘Paluma’ as a function of humic
substances and soil mulching. African J.
Biotechnology 15: 1962-1969.

Roussos, P. and Gasparatos, D. 2009. Apple tree
growth and overall fruit quality under organic
and con-ventional orchard management. Scientia
Hortic. 123: 247-252.

Shahandeh, H., Wright, A.L. and Hons, F.M. 2011.
Use of soil nitrogen parameters and texture for
spatially-variable nitrogen fertilization. Precision
Agric. 12: 146-163.

Sharma, K.L., Grace, J.K., Mandal, U.K., Gajbhiye,
N.P., Srinivas, K. and Korwar, G.R. 2008.
Evaluation of long-term soil management
practices using key indicators and soil quality
indices in a semi-arid tropical Alfisol. Austral. J
Soil Res. 46: 368-377.

Sharma, V., Sharma, S., Arora, S. and Kumar, A.
2012. Quantity-intensity relationships of
potassium in soils under some guava orchards
on marginal lands. Communications in
Soil Science and Plant Analysis 43: 1550-
1562.

Shukla, S.K., Adak, T., Singha, A., Kumar, K., Singh,
V.K. and Singh, A. 2014. Response of guava
trees (Psidium guajava) to soil applications of
mineral and organic fertilisers and biofertilisers
under conditions of low fertile soil. Journal of
Horticultural Research 22(2): 105-114.

Shukla, S.K., Adak, T. and Singh, V.K. 2018.
Improvement in yield and quality of mango cv
Mallika through boron nutrition. In: National
Conference on Strategies & Challenges
on Doubling Farmers’ Income through
Horticultural Technologies in Subtropics, held
during June 21-22, 2018 at CISH, Lucknow, pp.
134-135.



2019] Different Management Practices in Soil Physico-Chemical Properties and Guava Yield 259

Souza, W.J.O., Rozane, D.E., Souza, H.A., Natale, W.
and Santos, Paulo, A.F.D. 2018. Machine traffic
and soil penetration resistance in guava tree
orchards. Rev. Caatinga, Mossoró, 31(4): 980-
986.

Sparling, G.P., Schipper, L.A., Bettjeman, W. and Hill,
R. 2004. Soil quality monitoring in New
Zealand: practical lessons from a 6-year trial.
Agric Ecosyst Environ, 104: 523-534.

Subbiah, B.V. and Asija, G.L. 1956. A rapid procedure
for determination of available nitrogen in soils.
Curr. Sci. 25: 259-260.

Vignozzi, N., Agnellia, A.E., Brandi, G., Gagnarli, E.,
Goggioli, D., Lagomarsino, A., Pellegrini, S.,
Simoncini, S., Simoni, S., Valboa, G., Caruso,

G. and Gucci, R. 2019. Soil ecosystem functions
in a high-density olive orchard managed by
different soil conservation practices. Applied Soil
Ecology 134: 64-76.

Walkley, A.C. and Black, T.A. 1934. An examination
of the degtjareff method for determining soil
organic matter, and a proposed modification of
the chromic acid titration method. Soil Sci. 37:
29-38.

Walsh, B.D., Salmins, S., Buszard, D.J. and MacKezie,
A.F. 1996. Impact of soil management systems
on organic dwarf apple orchards and soil
aggregate stability, bulk density, temperature and
water content. Can. J. Soil Sci. 76: 203-209.

Received: July 22, 2019; Accepted: October 1, 2019



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


