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ABSTRACT

The present investigation was carried out in Acharya N.G Ranga Agricultural University, Rajendranagar, Hy-

Rajendranagar, Hyderabad, Andhra Pradesh

derabad, Andhra Pradesh aimed to analyze the role of multipurpose tree systems in improving soil organic carbon
and micronutrient availability. Soil samples were taken for micronutrients at three depths i.e. 0-30, 30-60 and 60-90 cm. The results revealed
that under the different multipurpose tree system higher accumulation of organic carbon was observed in Pongamia pinnata (0.57 to 0.29%)
and lower in fallow land (0.09 to 0.08%) at different depths. Among the different micronutrients, Acacia nilotica tree system recorded the
higher zinc, iron and cupper content were 1.32, 5.84 and 1.67 mg kg-1 respectively.

INTRODUCTION

Increasing industrial growth, change in land use patterns in-
crease atmospheric pressure, deforestation and rise in fossil fuel
emission have increased carbon dioxide concentration in the
atmosphere which has to global warming. Trees offer a signifi-
cant potential to sequester substantial quantity of atmospheric
carbon. Thus forming an important option for carbon mitigation
in climate. An Agroforesty system is one of the main sinks of car-
bon on earth in comparison to other land use system. Density of
soil organic carbon is different ecosystems varies as low as 3.7
kg m* in arid to 24.0 kg m* in boreal region (Lal and Mcsweeny,
2001). The tree residues (leaf, twigs, dead plant parts) affects the
organic matter and nutrient dynamics of soils by their decompo-
sition in soils. The quality and quantity of tree residue produced
depends on tree species, its genetic nature (deciduas or ever-
green), age and its existed climatic conditions. The magnitude
of total leaf and litter fall in different types of forest tree species
of India ranged between 1585-17578 kg ha’ ya" in plantations
situated in different parts of country (Shanmughavel and Fran-
cis, 1998). The mean annual litter fall (kg ha") for tropical dry
deciduas, tropical, dry evergreen and temperate moist deciduas
forest are reported as 4.33, 7.52, 6.44 and 8.39 respectively (Dad-
wal et al, 1993). Major multipurpose agroforestry systems in-
cluding Acacia nilotica, Azadirachta indica, Dalbergia sisso, Euca-
lyptus tetranicus, Albizia lebbeck, Pongamia pinnata and Tectona
grandis. However information on the effect of these species on
soil properties is lacking. Therefore the present study was con-
ducted on concentration of organic carbon, macro and micro
nutrient and their accumulation in the soil profile in ANGRAU
campus.

MATERIALS AND METHODS

The investigation was carried out in university campus Acha-
rya N G Ranga Agricultural University, Hyderabad (AP) which
is located altitude of 542.6 m above MSL and 17°19'N latitude.
The climate is mainly characterized by a very hot summer, a
short rainy season and a very cold winter, it is arid which high
variation between summer and winter temperature. The mean
monthly maximum temperature varies from 31.5°C to 33.3°C in
January to June. Rain fall is primarily from south west monsoon

and mean rain fall (>75%) of the total 788.2 mm per annually re-
ceived during July to September. The soils of region are light in
colour and most of the soils are alfisols some pocket of vertisols
have salinity associated with brackish ground water. An experi-
ment having 10-30 years old: Acacia nilotica, Azadirachta indica,
Dalbergia sisso, Eucalyptus tetranicus, Albizia lebbeck, Ponga-
mia pinnata and Tectona grandis spacing 4x4 m was selected.
Soil samples were taken for organic carbon at three depths i.e.
0-30, 30-60 and 60-90 cm and 0-30 cm for micro nutrients. The
soil samples were air dried, grounded in a wooden pestle with
mortar passed through a 2 mm stainless steel sieve and stored
organic carbon (OC), available macro (N,PK) and micro nu-
trients (Zn,Fe and Cu). organic carbon by walkley and black’s
method (Jackson, 1967), available P,0, by olsen’s method using
colorimeter (Olsen et al, 1954), available micronutrients were
extracted with DTPA extract (Lindsay and Norvell, 1978) or an
atomatic absorption spectrometer. The accumulation of organic
carbon (%) and available nutrients (kg ha) in different soil lay-
ers was calculated by multiplied their concentration values with
the weight of soil depth in hectare. The date of different species
were subjected to statical analysis using ANOVA technique in
RBD by taking 6 replications of locations and treatment as tree
species mean separation was done with the critical difference
value of 5% significance (Panes and Sukhatme, 1985).

RESULTS AND DISCUSSION

Among the land use systems higher organic carbon content (0-
30 cm) recorded in Pongamia pinnata (0.57% ) followed by Al-
bergia lebbeck (0.47% ), Tectona grandis (0.30% ), Acacia nilotica
(0.26% ), Eucalyptus tereticornis (0.25% ), Dalbergia sisso (0.20%
) and lower in Azadiracta indica (0.09%) (Table.1). The soil or-
ganic carbon accumulation in 60-90 cm on soil profile under the
tree species varied from 0.29% under Pongamia pinnata to 0.25%
under Albergia lebbeck and this content was significantly higher
than control treatment 0.08% and showed less variation. Out of
this, >42% of profile organic carbon was present in the surface
layer of 0-30 cm and >21% in 30-60 cm soil depth under different
tree species, indicating >40 in upper soil layers in a span of 20
years. High leaf litter falling rate, high decomposition rates lower
C: N ratio of plant parts increased the organic matter content
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under soils of Pongamia pinnata. It similar results obtained by (3.57 mg kg') (Table.4). High Iron content under Acacia nilotica
Kavvadias et al. (2001) and Kaur et al. (2000). land use systems attributed to high iron accumulation in Acacia
plant residues it was supported by Benton (2002), Kiran Bargali
The Zinc content under Acacia nilotica (1.32 mg kg') land and S.S.Bargali (2009).
use system was significantly higher and showed on par with
Azadiracta indica (1.27 mg kg'), Tectona grandis (1.26 mg kg™). The copper content under Acacia nilotica (1.67 mg kg') land
Among the plant species Zinc content under Albizia lebbeck, use system was significance higher over other land use systems
Dalbergia sisso, Eucalyptus teticornis, Pongamia pinnata var- (Table.2) and showed on par with Albergia lebbeck (1.47 mg kg
ied from 0.50 mg kg to 0.055 mg kg' and higher over fallow ') and Dalbergia sissoo (1.17 mg kg'). It is due to Acacia niloti-
land(Table.3). This might due to increased nutrient availability, ca plant leaf contains high cu content it. Supported by Benton
root activity, plant residue contains higher Zinc content. Similar (2002), Kiran Bargali and Bargali (2009). Among the plant species
results were obtained by Benton (2002), Kiran Bargali and Bar- cu content under Zectona grandis (0.87 mg kg'), Pongamia pin-
gali (2009). nata (0.72 mg kg'), and low cu content recorded in Eucalyptus
tetranicus (0.69 mg kg') and significantly on par with fallow land
The Iron content was higher in Acacia nilotica (5.84 mg kg™) fal- contents (0.62 mg kg™)

lowed by Eucalyptus teticornis (4.24 mg kg"), Dalbergia sisso (3.97
mg kg'), Tectona grandis (3.74 mg kg') and Azadiracta indica

Table 1. Organic Carbon content (%) in multipurpose tree systems at different depths of different location in ANGRAU
Campus

0-30cm 30-60cm 60-90cm
Depth (cm) " o o
Locations = @ 8ol o = o Bol o = @ 8ol T
5} @0 Lo goen| o | o Aoon| m | o 5} ® JLoep| m ah a
TE|ImEl - | E2 38| @ [BTE|I=E| —~ | EZ2| 22 < TE|=E| - | E2 32 <
E:u FREIRR RN ‘q‘}'—o‘ S |E=5|l00 = ﬁ Shes) “5}'—0‘ 5] E:u o = = 3 “5'_0‘ )
S |OoE| A |E3| 53| =2 |AE|OE T3> 3| = |s&8|osE| < |Eo| 58 =
Fallow land 0.03 [0.07 |0.16(0.03 |0.14 [0.09 [0.02 |0.06 [0.12 |0.13 [0.11 [0.09 [0.01 |0.02 [0.11 [0.17 |0.1 0.08
Acacia nilotica 0.28 [0.21 |0.25(0.26 |0.28 [0.26 {0.19 |0.17 [0.18 |0.21 [0.23 [0.20 [0.14 |0.15 [0.13 [0.19 |0.17 |0.16
Azadiracta indica 0.03 ]0.07 |0.16/0.03 |0.14 {0.09 (0.17 [0.19 |0.19 |0.11 [0.15 |0.16 (0.15 (0.18 |0.16 |0.10 [0.13 |0.14
Dalbergia sisso 0.22 |0.25 [0.19]0.18 [0.18 (0.20 {0.24 |0.26 |0.23 |0.21 |0.28 |0.24 |(0.18 |[0.16 |0.17 |0.19 |0.16 |0.17

Eucalyptus tetranicus [0.24 |0.23 |0.25|0.24 {0.28 [0.25 |0.19 [0.18 [0.16 [0.15 [0.19 (0.17 |0.11 |0.16 (0.15 [0.13 |0.16 |0.14

Albergia lebbeck 042 |0.46 |0.58/0.48 |0.43 [0.47 [0.31 {0.35 [0.33 [0.38 [0.34 [0.34 [0.24 [0.27 [0.26 [0.22 [027 025
Pongamia pinnata 057 |0.54 0.52|0.57 |0.67 057 [0.43 [0.41 [0.31 [0.34 [0.41 038 [0.36 [0.26 [0.24 [022 [0.37 [0.29
Tectona grandis 0.38 |0.31 0.29/0.27 |0.24 [0.30 [0.21 {0.25 [0.24 [0.19 [0.16 021 [0.14 [0.19 [0.23 [0.16 [0.11 |0.17
Mean 030 |0.31 [0.32/0.29 |0.33 [0.31 [0.22 {0.23 [0.21 [0.21 [0.23 022 [0.16 [0.17 [0.18 [0.17 [0.18 |0.18
SEM = 0.06 0.06 0.06

CD(0.05) 15.89% 15.46% 25.23%

CV% 0.03 0.07 0.16

Table 2 Copper content (mg kg') under multipurpose tree systems in different depths of different locations in ANGRAU cam-
pus

0-30 cm 30-60 cm 60-90 cm
Depth & & &
2 2 &
- Zlg |3 g |8 g |8
Locations §£$ = z = 2 = Z
Student o |EC2| 8| & 2 |o 5o & ] @ 8ol B
farm Ze|282|22 5| 5(2elfe o |52 5| 5 |2elfe| - |22 5 5
SE|D2E|23| 2| S|25|C5 B|S% 2| & |25|55] B |23 2
OS [ S|E3| > |Z|aEo8| < |23 > | = |[8E|O08 =
Land use
Treatments
system
T, Fallowland (076 [0.54  [0.65 |0.57 [057|2 |0.65 052 [0.54 [051 [0.54 |25 [051 [0.44 [047 |0.44 |0.54 |48
T, Acacia nilotica[1.78 |1.57  [1.81 (149 (172|167 |163 155 (176 |1.26 [1.70 |°8 |1.34 150 [154 [1.05 |1.50 |40
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T, Azadiractaloss lo71  [063 (055 [065(*%% [0.42 0.53 041052 044 |*% J030 [0.44 [040 [0.53 |0.43 042
T, ]s)i;; ;Ob“gia 134 151|143 [0.57 (102|117 120|174 [1.32 146 [0.97 [13* |0.66 [0.34 |026 |0.40 |0.50 [O43
T, Bucalyptusioes lose (097 |0.65 [0.65(*% [0.52 [0.53 074 (060 [0.64 |6 J050 [0.50 [0.70 [0.52 fo.60 [
: ereticornis
T, ﬁblbé’:k‘ z1alior (164 o84 153 [1.42|M47 (187 [143]0.79 |1.47 [1.33 |18 |057 |06 [0.65 [0.82 052 {060
T, bomgamingg loss |os4 044 [077|>7 |ose [0.79 048 038 066 (%% Jos1 |0.69 040 |06 [0.54 |7
T, ;:ngist °omaliyy Joss (121 [0.94 [054[%87 |124 (153 |129(0.87 |053 |19 079 [0.51 |0.82 |0.64 [0.42 064
Mean 113 [099 (101 [0.84 [091 1.04 [1.07[0.91]0.88 [0.85 0.64 10,61 [0.65 0,59 0.64
SEM « 0.11 0.11 0.07
CD(0.05) 0.32 031 0.19
cvo% 24.9% 24.8% 23.16%

Table 3 Zn content (mg kg') under multipurpose tree

systems in different depths of different locations in ANGRAU campus

IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH

Depth (cm) 0-30 cm — 30-60 cm 60-90 cm
[ [ <)
= E 5 g
E 5 |: Els R
Locations o |[E82 84| 8¢ ] ) Sol 8o ] ) el & o
Student E”g.@ﬁé%”%é” éggipg 'é%”%%”%%ging 235 §
farm SE| 582 52|58 S |2E|TE|E| 8T 8% QEHEHE 5= 52| 8
OE&|<x S| TS |>°| = |[hE8|OE| < |Z3|[>3| = |HE|O0E T3> =
Treatments |Land use system
T. Fallow land 023 021 [0.34 [0.35 [0.23 %7 |0.20 [0.18]0.46 [025 [0.18]0.25 [0.19 |0.13 [0.14 [0.18 015 |16
T, Acacia nilotica  [1.44 113|111 [150 [1.43 [13% 120 |096 |097 [123 [1.32|11? |o.8s [0.68[0.67 |0.64 [0.92 [07°
T, Azadiractaindica|1.32 (139|111 [123 [1.31 [*27 115 [126[103 [1.10 112 %13 |130 [0.98 0.86 [0.91 [0.95 [10°
T, Dalbergia sissoo [0.54 (045 [0.43 [0.58 [0.68 [*%% |0.32 [0.36]0.39 [043 [0.41|%38 |0.21 |0.20 [0.23 [0.31 034 |28
T. Eucalyptus 071 |063 [0.36 [0.56 [0.42 |*5% |053 [0.520.27 [048 [0.39|%* 041 |06 |0.21 [0.43 |036 |37
tereticornis
- 0.50 0.42 0.32
T,. Albizia lebbeck [0.51 [0.54 [0.53 (049 [0.42 045 048 [0.44 [0.35 (037 031 [0.35[0.32 [0.32 [0.31
T, g B 056 (059 (043 [0.62 [0.53 |*5% |0.42 [0.45]043 |051 |0.46 | |0.32 |0.36 [0.37 [0.39 |0.35 |36
T, aenona 120|151 [130 (124 [110|"%6 111 [122]1.00 [0.94 |0.93 |9 [0.01 [0.94 |0.89 |0.85 |0.82 |88
Mean 081 [0.80 [0.70 [0.81 [0.76 0.67 [0.67 [0.62 [0.66 [0.64 0.56 [0.52 [0.46 [0.50 |0.52
SEM 0.05 0.05 0.04
CD(0.05) 0.15 0.14 0.11
CV% 14.3% 15.9% 16.76%
0-30cm 30-60cm 60-90cm
Depth (cm)
L [ L
Locations ] & E| 2 S g
Student = 3 - = 5] o 3 3
farm ‘}:D .B%Eg)ng 5 gﬂ -2%'§%q 5 gﬂ .Bg)o-ég’n:
2 £2l82 §l2eld¢E o8] §(=elds £2182] §
SE| 223|283 225|358 B (25|28 2 |25|35| 28323 £
o8 To|>3o| =2 |hEO0& T3> ° = #8008 T o> o =
Treatments (Land use system
- . 0.28 0.25
. allow land 0.28 (0.26{0.27 [0.22 [0.35 025 [0.24 025 |0.25[0.28 0.23 |0.24]0.23 |0.23 [0.26 [0.24
T, Acacianilotica  |7.72 [6.53(7.43 |3.18 [4.32|>8% |643 631 |7.31 [3.10 [421 [547 (625 [6.12[635 [3.12 [420 521
T, Azadiracta indica |3.71 |4.87(3.26 [2.60 [3.42 [3%7 |2.03 [322 [2.26 |2.31 [3.32 |2.63 |1.31 [243]2.10 |2.00 [297 |2.16
T, Dalbergia sissoo  [3.75 [5.31|5.21 (233 (327 [>97 [3.21 [4.16 (439 |2.12 |2.65 [3.31 [3.01 [4.80|4.10 [2.01 |2.75 [3.33
T, Eucalyptus 356 [5.72[4.32 |3.65 [3.97|*2* [3.18 [4.96 |4.22 [3.22(3.24 (376 [3.02 [451]4.01 |264 [3.10 346
tereticornis
T, Albizia lebbeck  [3.09 [3.22(2.8 [3.11 [3.28 310|207 [3.10 [2.26 |2.86 [2.96 |2.83 |2.81 |2.98]2.43 |2.54 [2552 |2.66
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T, Pongamia pinnata |3.49 [3.19(2.32 [3.19 [3.19|%%8 (327 |2.99 [2.46 [3.01 [3.01 [2.95 [3.21 |2.67[2.10 |2.79 [2.96 |2.75
T, Tectona grandis  |3.54 |4.233.26 |3.43 (4.23|>7% |3.42 |365 [3.27 |3.22[3.25 |3.36 |2.26 [3.23[3.01 [3.02 [3.19 |2.94
Mean 364 |4.16(3.60 |2.71 |3.25 3.09 [3.57 3.30 |2.51(2.86 2.76 |3.37(3.04 |2.29 [2.74
SEM + 0.39 0.33 0.31
CD (0.05) 112 0.96 0.91
CV% 24.84% 24.2% 24.6%

Table 4 Iron content (mg kg') under multipurpose tree  systems
in different depths of different locations in ANGRAU campus
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