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ABSTRACT

A two-year old high-density plantation experiment was established in year 2021 and soil sample data was collected in
2022 and 2023 in three different depths viz.,, 0-15 cm, 15-30 cm and 30-60 cm at Padilla, Prayagraj, Uttar Pradesh. In
this experiment three fast-growing tree species Poplar (Populus deltoides), Eucalyptus (Eucalyptus spp.) and Casuarina
(Casuarina equisetifolia) were planted in different spacing viz., 1x1 m, 1.2x1.2 m and 1.5x1.5 m. The result indicated that
soil pH, electrical conductivity (dsm1), organic carbon (%), available nitrogen, phosphorus and potassium (Kg ha1) were
found higher at soil depth 0-15 cm as compared to 15-30 cm and 30-60 cm due to addition of organic carbon residue on
the surface soil. Soil OC, available N, P and K in 0-15 cm, 15-30 cm as well as 30-60 cm profile was found statistically
significant. It protestive showed an increase from initial value in all the treatments in 2022 and 2023. The result
indicates soil properties was more increase in Casuarina (1x1 m) spacing in both the years.
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INTRODUCTION

Trees in general provide a number of environmental benefits and play an important role in ecosystem
services. Tree plantation is known to bring changes in edaphic, micro-climate, floral and other
components of ecosystem recovery process through bio-recycling of mineral elements, micro-climate
modification, changes in vegetation composition etc [1]. Including certain tree species in agricultural
systems can improve soil physical and chemical qualities as well as optimise nutrient recycling. Studies
have demonstrated that planting trees enhanced numerous physico-chemical characteristics of the soil
[2].

These patterns may serve as a key predictor of stability or the likelihood of desertification in such areas
[3-4]. Through N fixation, litter fall and subsequent decomposition, root decay, and decreased nutrient
loss via wind erosion and leaching under plantation sites, trees on agricultural fields can enhance the
physico-chemical characteristics of the soil [5, 6]. Through litter fall and recycling, significant amounts of
nutrients are added to the soil under trees, improving the soils' nutrient reserves. Additionally, the impact
of diverse tree plantations to improve nutrient status depends on a number of variables, including the
composition of leaf litter, the behaviour of nutrients, the structure of soils, the buildup of organic matter,
microbial activity, and the quantity of minerals that are rich in nutrients [7]. One of the most effective
strategies to battle and control desertification is through the planting of tree species. Poplar (Populus
deltoides), Eucalyptus (Eucalyptus spp.), and Casuarina (Casuarina equisetifolia) tree species may flourish
on soils with little fertility, inadequate precipitation, and high soil temperatures. The purpose of the
current study is to assess how various tree species affect the physicochemical characteristics of soils in
arid environments.

MATERIAL AND METHODS

The high-density plantation experiment was established in July 2021 at Padilla, Prayagraj Uttar Pradesh.
The GPS location of site (25.54° N) latitude, (81.89° E) longitude and at an altitude of 98 m above mean
sea level. In this experiment three fast growing species viz, Poplar (Populus deltoides), Eucalyptus
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(Eucalyptus spp.) and Casuarina (Casuarina equisetifolia) were planted in different spacing viz, 1x1 m,
1.2x1.2 m and 1.5x1.5 m. The experiment design adopted was Randomized Block Design (RBD) with nine
treatments and three replications viz, T1: Poplar (1x1m), T2: Eucalyptus (1x1m), T3: Casuarina (1x1m),
T4: Poplar (1.2x1.2 m), Ts: Eucalyptus (1.2x1.2 m), Te: Casuarina (1.2x1.2 m), T7: Poplar (1.5x1.5 m), Ts:
Eucalyptus (1.5x1.5 m) and To: Casuarina (1.5x1.5 m). In this experiment 135 trees of each species were
planted in different spacing and replication. The soil sample was collected after end of first (June 2022)
and second (June 2023). The soil sample was collected in depth of 0-15 c¢m, 15-30 cm and 30-60 cm. The
sample was collected in each treatment and replication.

The experimental site was medium land with shallow to medium soil depth. On July, 2021 the
experimental site was divided into different representative points to collect the soil samples from 0-15
cm, 15-30 cm and 30-60 cm profile depths. After air drying of samples stones were removed and the soil
was passed through 2 mm sieve. A composite sample was created next, and 500 g of soil was chosen from
this composite sample after being properly processed in accordance with standard procedure.

RESULT

The pH found after one (2022) and second year (2023) minimum in 0- 15 cm, in T3: Casuarina (1x1m)
7.56 and 7.55 followed by Ti1: Poplar (1x1m) 7.57 and 7.56 respectively. In depth of 15-30 cm first year
(2022) and second year (2023) the minimum pH was found in T3: Casuarina (1.5x1.5 m) 7.76 and 7.75
followed by T1: Poplar (1x1m), Te: Casuarina (1.2x1.2 m) 7.77 and 7.76 respectively. In depth of 30-60 cm
minimum pH found in first year (2022) T3: Casuarina (1x1m) 7.92 followed by Ti: Poplar (1x1m), T4:
Poplar (1.2x1.2 m), Te: Casuarina (1.5x1.5 m) 7.93 whereas in second year (2023) the minimum pH was
found in T3: Casuarina (1x1m) 7.91 followed by Ti: Poplar (1x1m), T2: Eucalyptus (1x1m), T4: Poplar
(1.2x1.2 m), Te: Casuarina (1.2x1.2 m), Te: Casuarina (1.5x1.5 m) 7.92 was shown in table 1. Eucalyptus
tereticornis plantation sodic soil pH declined at Sultanpur district, Uttar Pradesh [8]. Eucalyptus five
different species of soil pH, reduced after one year of harvesting in all species at Panjab [9]. E. tereticornis
clonal soil pH levels up to 10.0 and high sodium adsorption ratio field plantations. In comparison to
normal soil, tree volume fell by 20% in the pH range of 8.21-8.70 and 60% in pH levels more than 8.71 at
Kurukshetra in Haryana [10].

Table 1: pH of fast-growing species under HDP

Treatment 0-15 cm 15-30 cm 30-60 cm
2022 | 2023 | 2022 | 2023 | 2022 | 2023
T1: Poplar (1x1m) 7.57 | 756 | 7.77 | 7.76 | 7.93 | 7.92
T2: Eucalyptus (1x1m) 7.58 | 757 | 7.78 | 7.77 | 7.94 | 7.92
Ts: Casuarina (1x1m) 7.56 | 755 | 7.76 | 7.75 | 7.92 | 7.91
T4: Poplar (1.2x1.2 m) 7.59 | 758 | 7.78 | 7.77 | 7.93 | 7.92

Ts: Eucalyptus (1.2x1.2m) | 7.59 | 7.58 | 7.79 | 7.78 | 7.95 | 7.94
Te: Casuarina (1.2x1.2m) | 7.58 | 7.57 | 7.77 | 7.76 | 7.94 | 7.92
T7: Poplar (1.5x1.5 m) 759 | 757 | 7.79 | 7.78 | 7.94 | 7.93
Ts: Eucalyptus (1.5x1.5m) | 7.59 | 7.58 | 7.80 | 7.79 | 7.95 | 7.94
To: Casuarina (1.5x1.5m) | 7.58 | 7.57 | 7.79 | 7.77 | 7.93 | 7.92

Sem + 0.4 | 0.13 | 0.14 | 0.14 | 0.15 | 0.15
CD (p=0.05) NS | NS | NS [ NS | NS | NS
CV (%) 317 | 3.08 | 321 | 3.17 | 335 | 3.23
Initial 7.60 7.80 7.95

The EC found after one year (2022) in the minimum in 0-15 ¢cm was found in T3: Casuarina (1x1m) 0.116
followed by Ti: Poplar (1x1m), Te: Casuarina (1.2x1.2 m) 0.117 whereas in second year (2023) the
minimum was found in Ts: Casuarina (1x1m), T1: Poplar (1x1m) and Te: Casuarina (1.2x1.2 m) 0.115
followed by T2: Eucalyptus (1x1m), T4: Poplar (1.2x1.2 m) and To: Casuarina (1.5x1.5 m) 0.116 In depth
of 15-30 cm first year (2022) minimum EC found in T3: Casuarina (1x1m) and Ts: Casuarina (1.2x1.2 m)
0.129 followed by T1: Poplar (1x1m) 0.130 whereas in second year (2023) the minimum EC was found Ts:
Casuarina (1x1m) 0.127 followed by T1: Poplar (1x1m), Te: Casuarina (1.2x1.2 m) 0.128. In depth of 30-
60 cm first year (2022) minimum EC was found in Ts3: Casuarina (1x1m) 0.139 followed by Ti: Poplar
(1x1m), Te: Casuarina (1.2x1.2 m) 0.140 whereas in second year (2023) the minimum was found in Ts:
Casuarina (1x1m) 0.137 followed by Ti1: Poplar (1x1m) 0.138 shown in table 2. E. tereticornis plantation
electrical conductivity (EC) declined at Sultanpur district, Uttar Pradesh [8]. Eucalyptus five different
species of electric conductivity reduced after one year of harvesting in all species at Panjab [9]. Addition
of organic residue on the surface soil, electrical conductivity (dsm-1), higher at the soil's 0-15 cm depth
than at 15-30 cm under Gamhar-based agroforestry system Ranchi, Jharkhand's [11].
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Table 2: EC (dsm!) of fast-growing species under HDP

Treatment 0-15 cm 15-30 cm 30-60 cm
2022 | 2023 | 2022 | 2023 | 2022 | 2023
T1: Poplar (1x1m) 0.117 | 0.115 | 0.130 | 0.128 [ 0.140 | 0.138
T»: Eucalyptus (1x1m) 0.118 | 0.116 | 0.131 | 0.129 | 0.141 | 0.139
T3: Casuarina (1x1m) 0.116 | 0.115 | 0.129 | 0.127 | 0.139 | 0.137
T4: Poplar (1.2x1.2 m) 0.118 | 0.116 | 0.132 | 0.130 | 0.141 | 0.139

Ts: Eucalyptus (1.2x1.2m) | 0.119 | 0.117 | 0.133 | 0.130 | 0.142 | 0.140
Te: Casuarina (1.2x1.2 m) 0.117 | 0.115| 0.129 | 0.128 | 0.140 | 0.138
T7: Poplar (1.5x1.5m) 0.119 | 0.117 | 0.132 | 0.130 | 0.143 | 0.140
Ts: Eucalyptus (1.5x1.5m) | 0.120 | 0.118 | 0.133 | 0.131 | 0.144 | 0.141
To: Casuarina (1.5x1.5 m) 0.118 | 0.116 | 0.131 | 0.129 | 0.141 | 0.139

Sem * - - - - 0.01 -
CD (p=0.05) NS NS NS NS NS NS
CV (%) 5.06 4.71 5.84 5.90 6.35 5.74
Initial 0.121 0.134 0.146

The OC found after first year (2022) in depth 0-15 cm the maximum was found in T3: Casuarina (1x1m)
0.56 followed by Ti: Poplar (1x1m) 0.55, Tz: Eucalyptus (1x1m), T4: Poplar (1.2x1.2 m), Te: Casuarina
(1.2x1.2 m) 0.54, Ts: Eucalyptus (1.2x1.2 m) 0.53 which was at par to each other whereas in second year
(2023) maximum was found in Ts3: Casuarina (1x1m) 0.58 followed by Ti: Poplar (1x1m) 0.57, Tz:
Eucalyptus (1x1m), Te: Casuarina (1.2x1.2 m), Tz: Eucalyptus (1x1m) 0.56 which was at par to each
other. In depth of 15-30 cm the maximum OC was found first year (2022) in T3: Casuarina (1x1m) 0.46
followed by Ti: Poplar (1x1m), Te: Casuarina (1.2x1.2 m) 0.45, T2: Eucalyptus (1x1m), T4: Poplar (1.2x1.2
m) 0.44 which was at par to each other whereas in second year (2023) maximum found in T3: Casuarina
(1x1m) 0.48 followed by Ti: Poplar (1x1m), Te: Casuarina (1.2x1.2 m) 0.47, T2: Eucalyptus (1x1m), T4
Poplar (1.2x1.2 m), Te: Casuarina (1.5x1.5 m) 0.46 which was at par to each other. In depth of 30-60 cm
the maximum OC was found first year (2022) in Ts: Casuarina (1x1m) 0.36 followed by Ti: Poplar
(1x1m), Te: Casuarina (1.2x1.2 m) 0.35, T2: Eucalyptus (1x1m), Ta: Poplar (1.2x1.2 m), Te: Casuarina
(1.5x1.5 m) 0.34 which was at par to each other whereas in second year (2023) maximum was found in
Ts: Casuarina (1x1m) 0.39 followed by Ti: Poplar (1x1m), Te: Casuarina (1.2x1.2 m) 0.37 which was at
par to each other are shown in table 3.

The soils under Prosopis cineraria, Acacia senegal and Tecomella undulata showed a significant increase in
soil organic carbon 0.12 to 0.27% [12]. Eucalyptus five different species of soil organic carbon reduced
after one year of harvesting in all species at Panjab [9]. Addition of organic residue on the surface soil,
organic carbon (%) higher at the soil's 0-15 cm depth than at 15-30 cm under Gamhar-based
agroforestry system Ranchi, Jharkhand's [11]. Albizia lebbeck (145%), Acacia nilotica (129%), and E.
tereticornis (101%) showed an increase in soil OC stock in the surface soil [13].

Table 3: Organic Carbon (%) of fast-growing species under HDP

Treatment 0-15 cm 15-30 cm 30-60 cm
2022 2023 2022 2022 2023 2022
T1: Poplar (1x1m) 0.55ab | 0.572b | (0.45ab | (0.47ab | (.35abc | (,37ab
T2: Eucalyptus (1x1m) 0.54ab | 0.56abc | (.44abc | (0.463bc | (0,34abed | (,36bc
Ts: Casuarina (1x1m) 0.562 0.582 0.462 0.482 0.362 0.392
T4: Poplar (1.2x1.2 m) 0.54ab | 0.56abcd | (,44abc | (0.46ab | (.34abc | (,36bc

Ts: Eucalyptus (1.2x1.2m) | 0.53ab¢ | 0.54bed | 0.43bc | 0.45bc | 0.33bed | 0.35bc
Te: Casuarina (1.2x1.2m) | 0.54a | 0.56ebcd | 0.45ab | 0.47ab | 0.35e | 0.37ab
T7: Poplar (1.5x1.5 m) 0.52b | 0.54<d | 0.43c | 0.45bc | 0.33«d | 0.35bc
Ts: Eucalyptus (1.5x1.5m) | 0.51c | 0.53¢ | 0.42c | 0.44c | 0.32d | 0.34c
To: Casuarina (1.5x1.5m) | 0.52bc | 0.54bed | 0.43bc | 0.463b | 0.34abcd | 0.36bc

Sem + 0.01 0.01 0.01 0.01 0.01 0.01
CD (p=0.05) 0.03 0.03 0.03 0.03 0.02 0.02
CV (%) 3.42 3.29 3.43 3.15 3.82 3.80
Initial 0.50 0.41 0.31

Mean followed by the same letter are not significantly from each other at 5 % level

The nitrogen found after first year (2022) and second year (2023) in depth 0-15 cm the maximum was
found in Ts: Casuarina (1x1m) 212.30 and 215.94 Kg ha! followed by Ti: Poplar (1x1m) 210.40 and
214.63 Kg ha'l, Te: Casuarina (1.2x1.2 m) 207.38 and 211.32 Kg hal, T4: Poplar (1.2x1.2 m) 206.64 and
210.72 Kg ha1 which was at par to each other, respectively. In depth of 15-30 cm the maximum nitrogen
was found first year (2022) and second year (2023) in T3: Casuarina (1x1m) 183.03 and 186.03 Kg ha'!
followed by T1: Poplar (1x1m) 180.93 and 184.18 Kg hal, T2: Eucalyptus (1x1m) 176.43 and 178.51 Kg
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ha'l, Te: Casuarina (1.2x1.2 m) 173.45 and 178.19 Kg ha which was at par to each other, respectively. In
depth of 30-60 cm the maximum nitrogen was found first year (2022) and second year (2023) in Ts:
Casuarina (1x1m) 165.49 and 167.97 Kg ha! followed by Ti: Poplar (1x1m) 163.03 and 165.86, Té:
Casuarina (1.2x1.2 m) 163.21 and 165.49 Kg ha, To: Casuarina (1.5x1.5 m) 162.35 and 165.00 Kg ha1,
T4: Poplar (1.2x1.2 m) 161.54 and 164.97 Kg ha'l, T2: Eucalyptus (1x1m) 160.92 and 163.43 Kg ha'l, T7:
Poplar (1.5x1.5 m) 160.84 and 164.06 Kg ha- which was at par with each other, respectively are shown in
table 4. The P. deltoides total nitrogen reserve in branch and bole was maximum 1005.6 kg ha'! at 60 x 60
cm and 765.4 kg hatat 120 x 120 cm spacing, respectively [14]. The largest amount of nutrient is present
at 0-20 cm, and it decreases with soil depth. After 6 years, under different poplar clones, N increased
from 14.9 to 24.1% [15]. E. tereticornis plantation, as compared to the control system's 223 kg ha
nitrogen level, the silvipasture system's nitrogen content was 278.4 kg ha1 [16].
Table 4: Nitrogen (Kg ha-1) of fast-growing species under HDP

Treatment 0-15 cm 15-30 cm 30-60 cm
2022 2023 2022 2023 2022 2023
T1: Poplar (1x1m) 210.402b 214.632b 180.39ab | 184.182b | 163.032b | 165.862
T»: Eucalyptus (1x1m) 206.79abed | 2717.01abed | 176.43abc | 178.51abc | 160.92ab | 163.43abc
Ts: Casuarina (1x1m) 212.30a 215.94a 183.03a 186.03a 165.49a 167.97a
T4: Poplar (1.2x1.2 m) 206.64abcd | 27(0,72abed | 172.5]bc 176.02bc | 161.54ab | 164.,97ab

Ts: Eucalyptus (1.2x1.2m) | 204.05bcd | 207.36< 169.89¢ 172.97¢ | 158.92bc | 160.09bc
Te: Casuarina (1.2x1.2 m) 207.39abc | 211.32abc | 173.45abc | 178.19abc | 163.21ab | 165.492
T7: Poplar (1.5x1.5 m) 202,954 207.13d 169.89¢ 172.69¢ | 160.842b | 164.062bc
Ts: Eucalyptus (1.5x1.5 m) 200.664 204.364 167.45¢ 169.72¢ 155.44¢ 159.37¢
To: Casuarina (1.5x1.5 m) 205.52bcd | 208.33bcd | 170.24¢ 173.53¢ | 162.35> | 165.00ab

Sem * 2.22 2.29 3.22 31 1.75 1.7
CD (p=0.05) 6.66 6.85 9.66 9.3 5.25 5.11
CV (%) 3.86 3.92 4.21 4.04 3.88 3.8
Initial 200.10 166.40 154.35

Mean followed by the same letter are not significantly from each other at 5 % level
Table 5: Phosphorus (Kg ha1) of fast-growing species under HDP

Treatment 0-15 cm 15-30 cm 30-60 cm
2022 2023 2022 2023 2022 2023
T1: Poplar (1x1m) 15.74a | 16.04ab 13.72a 13.902 11.632 11.872
T2: Eucalyptus (1x1m) 14.72b | 15.09>c | 13.63a | 13.78a | 11.50a | 11.59ab
T3: Casuarina (1x1m) 15.732 | 16.17a 13.792 14.02a 11.692 11.92a
T4: Poplar (1.2x1.2 m) 14.65b | 14.91c 12.82ab 13.48ab | 10.85ab | 11.23abc

Ts: Eucalyptus (1.2x1.2m) | 14.44b> | 14.75¢ | 12.74abc | 13.363bc | 10.773b | 11.15abc
Te: Casuarina (1.2x1.2 m) 14.68b | 14.94c | 12.92ab | 13.51ab | 10.99ab | 11.30abc
T7: Poplar (1.5x1.5m) 14.53b | 14.79¢ | 11.80bc | 12.64bc | 10.37b | 10.84bc
Ts: Eucalyptus (1.5x1.5m) | 14.28> | 14.61c 11.53¢ 12.49¢ 10.23b 10.71¢
To: Casuarina (1.5x1.5m) 14.63b | 14.94c | 12.23bc | 12.76bc | 10.40b | 10.92bc

Sem + 033 | 035 0.41 03 0.31 0.27
CD (p=0.05) 099 | 1.05 1.24 0.9 0.94 0.81
CV (%) 3.88 | 4.02 5.61 3.89 4.99 413
Initial 14.20 12.05 9.85

Mean followed by the same letter are not significantly from each other at 5 % level

The phosphorus found after first year (2022) in T1: Poplar (1x1m) 15.74 Kg ha-! followed by Ts: Casuarina
(1x1m) 15.73 Kg ha'! whereas in second year (2023) in depth 0-15 cm the maximum was found in Ts:
Casuarina (1x1m) 16.17 Kg ha'! followed by Ti: Poplar (1x1m) 16.04 Kg ha'. In depth of 15-30 cm the
maximum phosphorus was found first year (2022) and second year (2023) in T3: Casuarina (1x1m) 13.79
and 14.02 Kg ha'! followed by Ti: Poplar (1x1m) 13.72 and 13.90 Kg hal, T2: Eucalyptus (1x1m) 13.63
and 13.78 Kg ha1, Ts: Casuarina (1.2x1.2 m) 12.92 and 13.51 Kg ha‘1, T4: Poplar (1.2x1.2 m) 12.82 and
13.48 Kg ha1, Ts: Eucalyptus (1.2x1.2 m) 12.74 and 13.36 Kg ha'! which was at par to each, respectively.
In depth of 30-60 cm the maximum phosphorus was found first year (2022) and second year (2023) in Ts:
Casuarina (1x1m) 11.69 and 11.92 Kg ha! followed by T1: Poplar (1x1m) 11.63 and 11.87 Kg ha! Tz:
Eucalyptus (1x1m) 11.50 and 11.59 Kg ha}, Te: Casuarina (1.2x1.2 m) 10.99 and 11.30 Kg ha1, T4: Poplar
(1.2x1.2 m) 10.85 and 11.23 Kg ha't, Ts: Eucalyptus (1.2x1.2 m) 10.77 and 11.15 Kg ha1 which was at par
to each other, respectively are shown in table 5. The P. deltoides total P were 18.47 kg ha'1 at 60 x 60 cm
and 13.5 kg ha at 120 x 120 cm, respectively [14]. The largest amount of nutrient at 0-20 cm, and it
decreases with soil depth. After 6 years, different poplar clones, P increased from 17.2 to 23.3% [15].
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The potassium found after first year (2022) and second year (2023) in depth 0-15 cm the maximum was
found in Ts: Casuarina (1x1m) 117.97 and 120.21 Kg ha! followed by Ti: Poplar (1x1m) 117.91 and
119.00 Kg ha't, T2: Eucalyptus (1x1m) 117.81 and 118.42 Kg hal, Te: Casuarina (1.2x1.2 m) 114.11 and
116.09 Kg ha1, T4: Poplar (1.2x1.2 m) 114.21 and 115.23 Kg ha', Ts: Eucalyptus (1.2x1.2 m) 114.00 and
114.64 Kg ha! which was at par with each other, respectively. In depth of 15-30 cm the maximum
potassium was found first year (2022) and second year (2023) in Ts: Casuarina (1x1m) 102.92 and
105.78 Kg ha! followed by T1: Poplar (1x1m) 102.56 and 104.75 Kg ha1, T2: Eucalyptus (1x1m) 102.11
and 104.32 Kg ha'l, Te: Casuarina (1.2x1.2 m) 101.79 and 103.26 Kg ha'l, T4: Poplar (1.2x1.2 m) 101.41
and 102.51 Kg hal, Ts: Eucalyptus (1.2x1.2 m) 100.67 and 102.13 Kg ha'! which was at par with each
other, respectively. In depth of 30-60 cm the maximum potassium was found first year (2022) in T1:
Poplar (1x1m) 86.66 Kg ha! followed by Ts: Casuarina (1x1m) 86.64 Kg hal, T2: Eucalyptus (1x1m)
86.53 Kg ha't, T4: Poplar (1.2x1.2 m) 85.77 Kg ha!, Ts: Eucalyptus (1.2x1.2 m) 85.72 Kg ha'!, Te: Casuarina
(1.2x1.2 m) 85.71 Kg ha- which was at par with each other whereas in second year (2023) the maximum
potassium was found in Ts: Casuarina (1x1m) 89.07 Kg ha! followed by Te: Casuarina (1.2x1.2 m) 88.68
Kg hal, T1: Poplar (1x1m) 88.05 Kg hal, Tz: Eucalyptus (1x1m) 87.62 Kg hal, T4: Poplar (1.2x1.2 m)
87.52 Kg ha1, Ts: Eucalyptus (1.2x1.2 m) 86.11 Kg ha-! which was at par to each other are shown in table
6. The P. deltoides total K were 895.7 kg ha1at 60 x 60 cm and 011.9 kg ha't at 120 x 120 cm, respectively
[14]. The largest amount of nutrient found at 0-20 cm, and it decreases with soil depth. After 6 years,
different poplar clones, K increased from 3.1 to 5.1% [15].

Table 6: Potassium (Kg ha'1) of fast-growing species under HDP

Treatment 0-15 cm 15-30 cm 30-60 cm
2022 2023 2022 2023 2022 2023
T1: Poplar (1x1m) 117.912 | 119.00a 102.56a 104.75a 86.662 | 88.052b
T2: Eucalyptus (1x1m) 117.81a | 118.42a | 102.11ab | 104.32a | 86.53 | 87.62ab
T3: Casuarina (1x1m) 117.972 120.21a 102.92a 105.782 86.642 89.072
T4: Poplar (1.2x1.2 m) 114.21ab | 115.23ab | 101.41abc | 102.51abed | 85,77abc | 87,52ab
Ts: Eucalyptus (1.2x1.2m) | 114.00ab | 114.64ab | 100.67abed | 102.13abed | 85.72abc | 86.1713bc
Te: Casuarina (1.2x1.2 m) 114.11ab | 116.093b 101.793b 103.26abc | 85.71abc 88.682
T7: Poplar (1.5x1.5 m) 110.54b 111.17v 96.18¢d 98.25¢cd 80.47¢cd 82.11bc
Ts: Eucalyptus (1.5x1.5m) | 110.43b> | 110.95b 95.444d 97.694 78.82d 80.00¢
To: Casuarina (1.5x1.5 m) 110.60b | 111.69b 96.88bcd 99.28bcd | 8(.84bcd | 81.73bc
Sem * 1.98 2.16 1.81 1.83 1.93 2.12
CD (p=0.05) 5.94 6.48 5.44 5.47 5.8 6.36
CV (%) 4.01 4,25 4.14 4.1 3.98 4.29
Initial 110.05 95.60 80.00

Mean followed by the same letter are not significantly from each other at 5 % level

Multiple correlation of pH, EC, OC, N, P and K in both years viz, 2022 and 2023 in different depth shown
viz,, 0-15 cm, 15-30 cm and 30-60 cm in table 7. Soil pH had significantly positively with EC and negative
correlated with, OC, N, P and K at 0-15, 15-30 and 30-60 cm depth in both years. Soil EC had significantly
negatively correlated with OC, N, P and K at 0-15, 15-30 and 30-60 cm depth in both years. OC had
significantly positively correlated with NPK at 0-15, 15-30 and 30-60 cm depth in both years. N had
significantly positively correlated with PK at 0-15, 15-30 and 30-60 cm depth in both years. P had
significantly positively correlated with K at 0-15, 15-30 and 30-60 cm depth in both years.
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* Significant at 5 % level of
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** Significant at 1 % level of

CONCLUSION

Fast-growing tree species in high-density plantations showed improved results for all soil parameters,

including pH, EC, soil organic carbon, available N, P, and K. As a result of the breakdown of leaf litter, tree
species increased the soil's fertility. The pH and EC were showing decreasing in Casuarina (1x1 m)

spacing in all depth 0-15 cm 0.66 % 4.91 %, 15-30 cm 0.69 % and 5.24 % 30-60 cm 0.46 % and 6.31 %
respective after two years. The maximum increment in soil organic carbon, available N, P and K was

recorded in Casuarina (1x1 m) spacing which was 14.29, 7.34, 12.16, 8.45 percent respectively, compared

to initial in 0-15 cm soil depth, 15.17, 10.55, 14.05, 9.62 percent respectively, compared to initial in 15-30
cm soil depth and 20.51, 8.11, 17.62, 10.19 percent respectively, compared to initial in 30-60 cm soil

depth after two years of experimentation.

REFERENCES

Oddeman, R.A.A. (1983). The design of ecological based agroforests. In: P.A. Huxley (ed). Plant Research and

Agroforestry, ICRAF, Nairobi, Kenya. pp. 172-207.

1.

Belsky, A.J., Amundson, R.G., Duxbury, ].M,, Riha, SJ.,, Ali, AR. & Mwonga, S.M. (1989) The effect of trees on their
physical, chemical and biological environments in a semi-arid savanna of Kenya. Journal of Applied Ecology

26(3):1005-1024

2.

209|Page © 2023 Author

ABR Vol 14 [6] November 2023



10.

11.

12.

13.

14.

15.

16.

Singh and Tomar

Burke, I.C,, Lauenroth, W.K. & Vinton, M.A. (1998). Plant soil interaction in temperate gras slands. Biochemistry
42:121-143.Schlesinger, W.H., ].A., Raikks, A.E. Hartley and A. F. Cross. 1996. On the spatial pattern of soil
nutrients in desert ecosystems. Ecology, 77: 364-374.

Schlesinger, W.H,, Raikes, ].A., Hartley, A.E. & Cross A.F. (1996) On the Spatial Pattern of Soil Nutrients in Desert
Ecosystems. Ecology, Vol. 77 (2) pp. 364-374.

Schroth, G. & Sinclair, F.L. (2003). Trees, crops and soil fertility concepts and research methods, CABI Publishing
Wallingford.

Fisher, R.F. (1995). Amelioration of degraded rain forest soils by plantation of native trees. Soil Science Society of
America Journal, 59: 544-549.

Geeda, A.E. (2003). Rangeland evaluation in relation to pastrolist perception in Middle Awash Valley of Ethiopia.
University of Free State, Bloemfontein, South Africa. Ph. D. Thesis. pp. 1-297.

Mishra, A., Sharma, S.D. & Khan, G.H. (2003). Improvement in physical and chemical properties of sodic soil by 3-,
6- and 9-years old plantation of Eucalyptus tereticornis: Biorejuvenation of sodic soil. Forest Ecology and
Management, 184 (1-3), 115-124.

Singh, H,, Garg, RK,, Chauhan, S.K. & Sharma S. (2019) Growth and Biomass Production of Different Eucalyptus
Species on Riverine Soils of Punjab. Indian Forester, 145 (3): 239-245.

Camus, D. & Garg, RK. (2020). Effect of sodicity levels on below and above ground biomass of clonal plantation of
Eucalyptus tereticornis. Indian J. of Agroforestry, Vol. 22 No. 2: 51-55.

Kumar, A, Malik, M.S., Oraon, P.R., Kumar, R, Barla, S. & Shabnam, S. (2021). Comparative Study of Soil
Properties under Gamhar (Gmelina arborea) Based Agrisilvicultural System. International Journal of Plant & Soil
Science, 33 (23): 71-77.

Kumar, M., Kumar, P., Tewari, ].C. & Pandey, C.B. (2017). Changes in soil fertility under multipurpose tree species
in Thar Desert of Rajasthan. Range Mgmt. & Agroforestry, 38 (2): 274-279.

Singh, B., Singh, S. & Chaudhary, S. (2021). Physico-chemical properties and fractions of organic carbon and
nitrogen in the soil under twenty-year-old tree species. Indian Journal of Agroforestry, 23 (2), 17-24.

Bhardwaj, S.D., Panwar, P. & Gautam, S. (2001). Biomass production potential and nutrient dynamics of Populus
deltoides under high-density plantations. Indian Forester. 117 (2): 144-153.

Mishra, A., Agrawal, R. & Swamy, S.L. (2006). Productivity of soybean and wheat under five promising clones of
Populus deltoides in agrisilviculture system. Plant Archives, 6 (2): 567-571.

Gupta, M.K. (2011). Soil Organic Carbon Pool Under Different Land Uses in Haridwar District of Uttarakhand.
Indian Forester, 137 (1) 105-112.

Copyright: © 2023 Author. This is an open access article distributed under the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

ABR Vol 14 [6] November 2023 210|Page © 2023 Author




