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Kevwords: Texture, Clemnical properties, Mungo orchard, adjoining grassland, basement complex and sedimentary
wndsione.
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potential to maintain soil fertility (Kang and Wilson, 1987) In recent times, because of rapid population growih,
much altenlion lhas heen direciod towands the need for il‘il.:rilﬂ.‘!l.'d fivendd |'I'|‘1.\'|I.Il.'|lﬂ|'l 'Ihmugh .II e 1II'I'I('|'L.“.,|.c
cullivation practice on a continuous basis.  The result is the problem of deficiency of '_""“h mayor ""':j AT R
nuirients. The soil becomes increasingly impoverished and even when putrenls i applicd as inorganic I"'-“'.I'Tl-'-‘“.
it is mostly the major elements that are replaced.  However, farming practices that cnhmn_:c nutrent recyeling by
providing plant leaf biner or plant residue will go a long wuy 10 reduce the problems of nutrient clement deficiency.
The quality and quantity of plant materials and liner rewrned to the soul ]iifil‘_r"'.'f determines the levels of organig
matter (Yamoah et al, 1986). Brady and Weil 11999 noted that after a long period. regrowth vegetation will at leasy
parbially rejuvenate the quality of the sml by adding o1ganie residues amd Wf}'ﬂ""ﬂ nutrients from deep i the
profile. Even when the underlying parent materiol is nch in exchangeahle bases, it """“_“1'1. be relatively impossible
for the soil to maintain indefinitely a high fertility status in the puinea savani zune Fhis is because the savanng
vegetation is bumed regularly and alwo grazed cvensively by domesticated ammals,  Hence, the plant matenal
which would have otherwise, abstracted or taken up nutrients from the soil and retum them in nutnient-nch humus
when they decay and decompose would have been lost (Evre, T982) .

Constdering the problems stated alwove, one may not be left with any choice other than :n;lll_nmdc plantations of
fast growing and droupht wlerant tree species through orchaiil establislimment (Evans, 19761 This kind of vegetation
dominated by trees generally encournge substantial nutrent reeyeling mamly through the decuy of plant residucs
from leat-fall, especially where there 15 absence wl bush burning und controlled grazng. The objective of this work,
theretore, is 10 determine the testure and chemical churacteristics of soils of 13-year uld mango orchanls and they
corresponding adjoining grasslands in the study area for the purpose of comparative analysis of the physicochemical
propertics of the two soils,

MATERIALS AND METHODS

The study area stretehes from Suleqd 1o Mokwa in Niger State, .\'|gv:|i'.|_ s lescated in the Southern gonea
savanmy rone (Sanford and Isichen, 19500 between Llatinndes 07 amd 5745 N and lonpimudes 0 TSR Tt
has @ mean rainy season Tength af 180 200 days. and a mean annual rzinfall of 1300-1400mm . The masimum
temperature (38 °C) pecurs between March and Apnil, while the mammum termperature (14 O s observed helween
December und January, The geolngy of the aren under study consiste of tao dhifferent :_'L-ulurgu.'.tl patenils, mamely,
sedimentory samdstone and bascment comples ke sedimentiny sandsione Tocaten compises ol thiree siwes (Bada,
Dokae and Mokl while the Basement comples lecaton abs consists of three sites i Suliepa North, Suleja South anl
Suleja West), making a rotal of six dificrent sites. The solls derived from sedimentary sundstone are hydromuorphiac,
reas. well-dramed sandy loam amd sandy clay lowm are the
dorntinant soils denved frorm the baseiment comple jocky

Field studies were camied our on soils under 1 3-sears obd mango orchards and their cormesponding adjoining
grasslands, 15m apurt, located in cach ot the six sites ot the two ditterent lithole zical formations. Each of the mango
orchards had vver 30 tree stamds af sinnlar age, Soven hinked sedl samples each were collected from foar omchanls
(3500m" each) and their correspending adoining grasslands, while cight bulked samples were collected rom each
of the shightly larger semaining two oechands CH0m® cach and theie adjoining grasslands, Hence, a tal of 38
hulked soil spmples were collected (e B froin the mangs orchards = 44 from their corresponding adinining
grisslands ) from the six different sites under sty T bulked sonl samples were eollected with a sobl auger from -
0 depth, sir-dried ond passed through a Znun sieve, The chowce of -40cm soil depth was informed by the fact
that this depth is usuadly considered as being closely relited w the etfeetive depth for ree growth

Sub-samples were uscd for physicochemical analysis, Soal samples wsed for total X, organe €. total and
availihle #noand Cu determinations were Torther geoond W pass theough a0 Smm sieve, Sonl pHowas determined in
B0IM CaCly (2.5, soalfsolution ratio) using a pH meter with @ plass electrode (OTA, 1979, Parncle wze
distribtion wis determined by hydrometer ethod (Bonyoucos, 1951 Organic © way determuned by Walkey-
Black method CAIson, 19651 “Avalable™ 1" was extracted by the Bray Nool method (Bray and Kurtz, 1945)
Total N owas detevmined by the Macro-Kjedhal method |Bremner, 19653 Exchangeable Na. K, Ca, Mg, Al and 1
were extracted with 1N neutral Ammonium seetate solution (11TA, 1979), Exchangeable Na and K were determincd
wsing the Mame photometer (Black, 1965), while exchangeable Cuoand Mg were determencd by the Versenate (Na:
EDTA L} ntroton method dJackson, 19701 Exchangeable acidity (H™ + A wos determined following the
titration method cmployed by Melean (1965), Cation Exchange Capacity (C EC.) wus abtained by summation.
Percent Tase saturation was calculated by dividing the sum of the exchangeahle bases by C E € and mulnply by
1 Extractable #nand Cu owere extraciod with 0 1N HCT and 001N Nuy — EDTA, while tonal Zn and Cu were
cxtracted wath digestion acid (1 volume of NCTOG + 3 volumes of NG, and 68 HCHITTA. 1979 The extractahle
(avalabler and total Zn ol Cu were determined by atomic absorption specirophotometry {Jackson, 19700 The
results obtained from the physicochemical analysis of soll samples from the two different soils were subjocted
graristical analysis by employing T-lest for the purpose of comparative analysis.

mostly coarse sands, samdy loam and loamd sind al
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Table 1: Avernge soil (040 em) texture and chemical propertics of | 3-vear old mango erchards and their ndjourning grassband on sedimentary sandstone
basement complex soil unils in Niger Sune

Avail,  Total :
Org.C P N o BIS Sill + Tatal Tot
PtNo (cacty 19 (mekg (g0 K (mmolkg Ea CEC (o O ‘pra 7. . EDTA o
i [ | = % g B oy
Sedimentary Soll Unit
Mango Orchard Seil
1 5.03 G.80 3.00 090 013 016 1.80 130 2360 699 4850 1543 390 10.4 250 670
2 473 5.10 2.38 0.B0 0,11 0.08 1.80 170 3.20 689 5356 2545 207 7.70 2.70 6.30
3 4.50 7.00 2.75 1.00 0.09 008 1.90 140 300 648 5370 1520 1.69 7.00 3.20 7.90
Mean 4.75 6.30 2.M 0.90 011 o 1.83 1.47 327 673 5192 1869 2.55 8.37 2.80 6.97
Adjoining Grassland Soil
1 £.25 2.30 1.68 0.40 poa 09 1.30 023 333 504 3393 1B.58 T.40 10.01 1.10 4,30
2 .35 2.80 1.56 0.50 009 0O% 1.25 na2 331 516 3585 149 7.78 1017 120 452
3 5.18 2.80 1.52 1.20 010 D08 1.32 020 213 492 3638 1542 6593 973 143 3.7
Mean 526 2.63 1.59 0.70 pog9 000 1.32 028 326 5.04 3539 1630 .37 997 1.24 4.00

Basement Complex Soil Unit
Mango Orchard Soll

1 4.51 8.70 213 1.80 012 013 207 130 260 6.22 5820 21.03 150 690 420 980
2 4.64 B.90 1.87 150 011 D13 2.00 159 460 B43 4543 23397 3.80 1030 590 12.00
3 5.44 6.30 2.88 1.10 021 027 2.00 140 260 648 5988 2169 670 1666 643 11.00

Mean  4.86 8.30 229 147 0.5 0O.18 2.02 143 1327 704 5450 2556 4.00 1129 551 10.93
Adjoining Grassland Soil

5.67 2.70 144 055 012 1.3 1.22 032 361 640 4359 3606 1.2 1,99 223 385

5.47 2,90 1.3 1.50 042 0.16 1.24 030 361 543 3352 30.28 3.07 417 1.5 320

4,93 270 128 020 011 014 1.30 037 347 5233 3562 2825 237 517 1.50 460
ean 5.26 277 1.34 D75 0.12 048 1.25 033 356 574 3758 3153 221 a77 1.7 392

;MM—I-
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118 P.C. Ezcetal.
during weathering (Pritchett, 1979). Another rcason may be rcsistafxcc to changes in.sml(sB plzb); t:cvSCFter buffcmd
mango orchard soils because of higher organic matter content and higher base saturation (Brady and Wei], 1999),

Table 3: Comparative analysis (t-test) of mean soil (0-40cm) texture and chc.mlcal charac;cn.s:tlc; pf
13-year old Mango orchards and their corresponding adjoining grassland on Basement complex in Niger state

Mango Adjoining Standard .
Variation Orchard Grassland Error T-ratio
Soil Soil

PH (cacl,) 4.86 5.36 0.511 0.966™
Org.C (gkg™) 8.30 277 1.009 5.485*
Avail. P (mgkg™) 2.29 1.34 0.327 2.903"
0.372 1.925N

Na 0.15 0.12 0.035 0.855™
K 0.18 0.48 0.353 0.845
Ca (mmolkg™) 202 125 0.044 17.661%*
Mg 1.43 0.33 0.096 11.446%*
Ea 3.27 3.56 0.645 0,460
CE.C 7.04 5.74 0.924 1.410™
B/S (%) 54.50 37.58 3.749 4.516%
Silt + Clay (%) 25.56 31.53 5.412 1163
EDTA -Zn 4.00 2.21 1.278 1.398™
Total Zn (mgkg™) 11.29 3.77 2.021 3.716™
EDTA -Cu 5.51 1.75 0.908 4.138M
Total Cu 10.93 3.92 0.906 7.747*

*significant at 0.05 probability level, **Significant at 0.01 probability level; NS = not significant

Cation Exchange Capacity (C.E.C.) and Base Saturation (B/S)

Mango orchard soils had significantly (P=0.01) higher mean C.E.C. value than the grassland soils on
sedimentary sandstone location. In the bascrent complex location, the mean C.E.C value for orchard soils was also
higher, but not significantly. The higher organic matter content observed and nutrient recycling could be said to be
responsible for the higher mean C.E.C. value of the orchard soils. Brady and Weil (1999) reported that returning a
substantial proportion of crop residues to the soil will have 2 positive impact on soil quality. It is for this same
reasons enumerated above that significantly (P=0.01) higher mean percent base saturation was observed in the
mango orchard soils than in their corresponding adjoining grassland soils in the sedimentary sandstone soil unit. In
the basement complex location, the significant difference was observed at P=0.05.

Extractable and Total Zn

The adjoining grassland soils had significantly (P=0.05) higher mean extractable Zn content than the orchard
soils on sedimentary sandstone, while on basement complex, the difference between means for the two soils was not
significant. Macleen and Langille (1976) reported a decrease in extractable Zn with decreasing organic matter
content. It is probable that appreciable amounts of cxtractable Zn may be fixed or locked up in the unmineralized
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