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DEGRATATICH OF SOIL QUALITY CAUSED BY DEFORESTLTEDN

AT SAKATRAT v

¥ oy 2/
PONCEAE SARUMALY, SUNYALID PURIYAEORN,WISUY SHANTAPIINANT AND

CHOOR IEIEI&I&EECE’{

A BSTRACT

Study on the d.egraﬂé.tiﬁﬁ ot aaii guality cau.se-:i' by deforestation
at the Sakacrat Pnvirormental Research Station {SEHS) wag ecarried out in
twg priﬁarﬁr foresta: Dry Bveraresn Forest (DEF) and Dry ]}ipte'ro;um Forest
(DDF), two cultivating fields: maize ficld (MF) and cassava field (CF),
and two sbondoned fisldes 4wyear old clearing (0C,) and T-year- old:clearing
(GGE)" The latter two apess repr_esent the result of ‘hhe deforesta‘bion where
primaa:y foreats hevye . heen aleared for erop pleating ang desarted for a
certain perio*’ '-":Lth plant suecession has bzen allowed to be in the natural
coﬂu,ltmn, Maize .ﬁ':m?r:T and the two abmdnneﬁ fielde u.se& o be Dry
Bverjiresn Fare,;u ‘Frhlle 't:he casmavE fizld was a part of the former Dy
]}lpteroﬂar:p Forest. |

801l quality in dexms of i:hysic:al and chemical pfnpeﬁ:‘ties "ﬂfa;s
evaliated g_uantitativeiy in these areas by & compavison betweaﬂ the different
depth nf'-snil,} their relative cxhé}nges alang i profila. and total amount of

nutrient stored end distriluted in different compartment of plant and #6il.

1/ 4 portion of the research on "Evaluaﬁon of the sgological changes and
matural resources of the Sekaevat Environmentel Research station(SERS),

. :!le.n&nr;ial pupported by TNBSOD/TWEP.
-E_/ ]}ePa_a:'{ment of Silvic:ultgre, Faculyy of TForestry, Xasetaart Eﬂiversify,

Bangicﬂk Oy Phailand, .
3/ @ilvieulture Division, Royel Torest J}eparmen‘f:? Eungkck S, Elalland
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systoms of thése fﬁreaté end deforested arsad, Results of the study
revealed thet aignificémi increaéé in physical prcpeﬁtiea of sﬁil.in the
Aeforasted améas relative to their owxiginsl foreed: tyiés are surface’
soil bullk demsity and particle dénsity in the ¥F, 00, and 0G,, all soil
iayer bulk density of CF 2nd poresity of the leower 1ajer.af soils in +he

Xr, CF, 001 and 0OC,.. Jecredde of bulk Gensity is found in the lower layer

2
of W, DG1 and OGE and particle density decreases irmediately at 5 om

depth and downward in MF.

Chemical properties of geoils which suggﬁaf éom; igcﬁeaaiﬁg
tre;ﬁs_in thé deforested areas are THy E, Ga; Kg an&ﬁﬁ;E,G. Tt tEEy
demonetrate in the different soil leyers. So0il of all aveas in %ﬁe Sakeeyal
forest normally show &n ecid reactlon (pH renges botween 4,8-5.7]) but
Bllghtly lnﬂrease in all hcrlzons of the culuivating Tield; [MF‘a;u }
and sbandoned fislds (00, aué 0C,). Surface soil of a long pe«_nj_,"oa- ébanfioned
field {GEE:] shows & slight reduction in pH, Ehp]'_:ur;:raching' to its omigifal
forvest tyfe while in the suhgoils of 21l defereated areas are sHikl Lich
in pH, Pﬁtassium zpd coloinm are geined in all layers of the cultivating
rields {m anri' GF) and the ebandoned fields i{oc1 aind DCE} whi_l_e ﬁg.gzea;ium
is only 1n the suhsolls oi the arsas, Consida rablé inerease in CLEC, i
found in £ll horigong of the maize ;leld RETJ arid Uﬂ.} in uha subsoils of

the old clearlrgﬁ (00, and OO } DEC“6351ng nrend of th@ chemical wroperties

1
of =0ils are slso clearly nhsorveu in ihe dﬁfO“EEuEd ald& » £11 aciia of the
deforested areas docreasge in organic matienr &nu ﬂlt“D”Ln contents abcut

40 =~ 50 % and phoasphoris about 17 =~ 80 % at alwost all dspths. The surface
s0il of the caasave field (COF) losa its ﬁot&ssium (50 %) and magneaium {3?%}
contents in contrest to the subsoil., This is alse true for maguesium in ﬁ;e

1
M

(11i)




surface soils of the maize field. (MF) with 14 % and the 4 - year abandoned
fi=ld {GG ) with T % but downward decrease in the latter avea is aceeunted
fer 5 - 24 ’;é I‘erreue in eeile of the deforested &reae geetly rerlu::e from
tl"e eur;eee ee:l.l rlewn te a eeneidere'ble &ep‘ah W:Lth 5{} ~ 90 % ag eempared.
Ha- the:.r original :E‘ereete. ColvCa redustion iz strongly epplieeble for the
cassava fiald ((F) through the whole soil he:r::i.zene with 2 - 30 % of e
Gm,C in the Dr:,r Dlptereeere Feveet w}:u.le in the oid eleermge (ﬂ¢31
Gﬂz:l it pﬁrﬁi{:ulam.lq,r reacts mly An the surfaee se:Ll:a n‘l‘Eh B~ 204
theee in the }}r*f Evergreen Porest, |

 Total nutrisnt stored in thi Dry Bvergrecn Forest is greateat
: emezig wher Forent 'e.ncl'. deforested areds of Sakasrat which is eenfribu‘heble

te "I:he laxge ameun'tr ef ple.n'l‘- cover and its de'*d part, Hewerver, the

'llt'her ie ﬂ-lm.ﬂat 1dent1eELl ﬂ."th the Dry D:.p't:ereearp Fereet,. 'be:mg ahout

20 % w:L't:h EiD 5% in the m:a_nerel eea,le. Deforested aregs for agrleu.ltu:ce CrOpE
{IEE' ard GF] clearly eemenstxﬂte lesa amount of plant agkricnt e,eeu.eule.tlen
partieeiﬂ_m';ly' becauge: of léast zmoumt ef' bichass and nip | ppree;.a'ble smout
of litter are obvious. The abandoned fields (GG anﬂ HE } tend te increase
the nutrisnt etemge: for the systeir with about 5,7 % ik the vege'te.tienel
part. S8ignificant large zmount of ealedum (2,59 ton/ha) is feuﬁd in 'bhe |
mei-ze field (MF) and megzﬁeium {0.73 ton/ba) in the cessava fiold (CF) aw
compared to the primasy forests end other deforested areas at Sakserat.
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Table 2. Emﬂ:rf.r of moil profiles charecteristics of the atudy Bi‘tE'.E.
Horizon L Primery forests .
Iy Bvergroen Forest Iny Dipterccarp Porest
(IEF) (IDF )
AD—layer O=3.5 O o5
thiclmess
(cm)
4 - -
P L. T ) ) ) f f A
Ay Owdy TSR 4/4 « T.51R 0-4, 10YR 3/z, sandy lozm,crund,
3/2, fine sandy lodg, vary friable, mdny fine roots of
erumib, “frisble, zlightly grags and uhndergrowth, clear
stlcky, plentitul {ine bowndary .
‘woots; cledr and smooth
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A, 417, 5TR" 5/6,. sandy 4=13, 7.57R -3/2, sandy loam,
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blocky, slishtiy sticky, fine root of grass =2nd wdergrewih
copmon fine root sond - and medium roct scatiered, cledr
codrge oot scatiared, wavy houndary
sradual boundsry L

EH 1?%36, 5TR 4/0, sandy 13422, TSR 3!2,:sand3 clay loam,
clay idom, =2ubangulaz subaneudar bloeky, friable, common
Ploclor, sdicky, comon fine, medium and ccarse roct
mediom and cosrae root scattered, gradual smooth boundery.
soatlered, gpradial :
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5y #55, 5TR 4/6, -clay losm, -
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| common eoarse root, grevel
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premented, gradual boundary

Loot pene~ Distwibuted dove to 7O Distributed down o more than +50 om,

. om, vexy dense in D=G63

tration

cm 3enth

very dehse it Q=40 cm depth




Table 2. (Cont,)

tultivating Fields .

Horizon .
: Iaige Fiald Cagsava Field
(M) {om)
AD-lay@r
thickness - -
(cm)

B 025y 7.5TR 4/2 <7.5¥R ~ 0~25;(5YR 4/2, sandy losz,
3/2, sandy clay loam, crumb, loose, plentiful fine
cpumt, #kfiloture friable, root of casseve and gress
cplentiful fine poot of docattered,, abrupt wevy
graze’and maize soate boundary '
bered, abrupt wavy
boundary

ﬂ.1 - -

AE - -

B 2563, 5B 4/8, clay~ . 2585, SR 5/6, sendy clay
loam; snbangular blockys toan, subsnemlar blocky,
friahle, comzen’ termite fxiahle, few fine xoot,
holes prasented, few gradual boundary

. graval ang boulders -
prezented in 50-65% om,
comion fine root in

r 25=35 cm, gradusl smooil
houhdary '

Foot pene- Diatributed down ©6 40  Diétributed domn to 45 cm,

tration ey very dense in (=25 very denze in =30 em

ch depth ' ’

depth
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A - . -
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Table 3, Mechanieal composition of soils and their textoral classes
in the forest and deforested areas 2t Sakaerzi
fvrea Soll Mechanical GOMPOE chiyrdeial T tural
depth : (%) claszes
{em) Sand 3i1% Clay
DIry Bvorgresn 0-5 =1 24 - 27 Szndy clay loam
Forest (LEF) 10 35 24 41 {lay
: . 20 Bl 19 43 Clay
30 36 . 16 48 B Clay
40 3 16 50 (lay
50 o9 18 53 Olay
60 29 14 5T Clay
Dry Dipterccsrp  0-5 L] 18 16 Sandy loam
Foreet (DDTF) 10 66 16 18  Sandy loam
20 &7 15 8 Bandy Iozm
30 &1 ' 17 22 Sandy clay lcam
40 61 17 22 Sandy clay loam
59 59. 21 2 Bandy slay loan
Maize Field 0-5 41 31 28 {lay loam
(1) 10 40 30 30 ¢lay loam
20 40 30 30 Clay loam
30 a7 S 30 33 Clay loam -
40 37 28 35 Clay oz
50 33 25 4z Clay
60 32 27 41 Clay
Capsave Field g-5 é1 27 12 Bandy loam
(cF) 10 62 28 10 Sandy loam
20 61 18 11 Bandy loam
30 - B0 a7 2 Sandy loam
A0, 61 26 13 Sendy loam
50 55 26 19 Sandy loam
60 54 24 e Sandy Clay lClE-E‘.'L
Juyeaz O~ - A7 21 32 Sandy clay laam
abandoned 10 4t " 15 41 Clay
Field (0C4) 20 37 15 48  Clay
30 33 15 52 Cley
40 . 3 15 54  Clay
50 27 18 55 Clay
40 26 14 &0 Clay
T=eam 0-5 49 24 27 Sandy clay loam
abandoned 1 42 2z . 36 Clay.
Field {0OC,) 20 38 22 A0 . Clay
2 .
30 ¥ m 43 Clay
40 - 35 22 43 Clay
50 35 18 47 Cley

60 37 . 22 41 Qlay
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Table 4. & ccmparison of some phy@ical properties of soil among the

. forest and deforested sreas at Sakacrat (mean of 3 Gaﬁlpies} 1/

b

Boil - anil A :
propertices Area Soil depth (em). —
' : Qw5 Bt 20-30 T BEeT0
‘Gravel (%) DEF 11,18 22,33 59,08 5740
: DRF - - - fG.d6— 0. T8 == - 40,55 — T
ME 0a33~ 7 0.2 - (.08} 0,17
cr’ 373 5,17 7.86 13,68
0o, - 1,80 - Q.86 2,09 21,57
Bulk density  DEE 1,07 1405 ~= 1235 — 1044
{@fﬂﬂ-)' - I:'E'F . 1-":'5 ] _1p12 ey N 1-4‘1 = -
T - WF 108 - 1,15 1,82 1,32
o T 13 1,22 o] - 1.48 4 ¥ 1,41
0c, 1408 muy T4 1 FpR1.28, 1.45
OGE' 1,10 - 1.76 - 1,28 1. 37
. o _ - . ' )
Particle TEF 2,15 2,23 =~ 2,31 4. 2,34
density =~ = IDF 2,28 2,28 od T 2,32 -
{gmfoe) ME 2,32 — p2.22 2,26 _] 2,18
' ) oF - 2.44 | 2.46 . Co 2048 1y, [ﬁz.a&_
' 0c, - 2185 2,23 2.244 2,29
Oy 2,39 - 2,13 Cog2q a8 2,35
Porosity | DEF . -+ 52,81 50,87 35,93 38434 —
() prisi 53.89 5G. 57 o 3530 aa C -
' ' X 53.14 48. 32 45.77 ~1  3%.37"
cr o P 1 - 50,38 40.48 == 40,52 -
o, - - 51,52 L4876 42,80 — - 36,84.
G, - 52,16t 245,51 | L 43,02 41,45

1/ Vertical lines indicate non-sigmificant difference &t p 95 %
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T:‘.tliie 5+ BRelative change of zome ph:,rsli.c&l propertiss of soils in
the deforested ameas at Szkaerat determined og

percentage of the original forest types

Soil . Bulk - Pariitle . Criginal -

Area  depth  Gravel density demsi%y  Porosity  fomost
' (2} {F)  &#) (@ (%) Fype
WP 05 - e97.05 #6393 +7.91 4 0.64 |
510 ~39,06  + B.50 e 0p45 ~ 5.8  DET

. 2030 w09,86  -12.23 - 2,60 #1463
BO-T0  «99,70 - Bu33 ¢ - 6,84+ 3,23

-5 65,38 4 6293 44465 = 16

%,
' 5-1¢ ~T6.00 #4570 - - 4432 TEF
2-30 <444 =791 £ 4433+ Ta19 |
BO-T8 . - 4.84 4 0469 - 2,14 - 4485
02, “-5 -33.90 + 8,91 11,16 - 1,21
- 5-18 w9615 . 4 642 - 4u48 - AB1  TER
2030 ~96.46 = 7.91 - 3,03 +7.74
50-70 956, - 4486 -~ 2,12 + 8.4
CF D5 42,26 4 TW62 4 W02 = 0,28
5~10 -38.24  + B.93 + T80  ~1.46 IF
2030 - ~80,T6  + 4436 + 6,90 . 4+ 3,00

50-70 - . - -

+; = Ifierease; -,= dacrease
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Telble 8, - Constant paremeters. showing the surface soil organic matter-

and nutrient concentrations and their coefficients of depthe
dependent decrease determined from equaticons 1 to 7 for the
forest and riefnres-he& areas at Sakaera‘t 1/

L

: - ) Area
Paransters ; . .
. DET TIT HF CF oc, oc,
Cepanic ma't'berg/
C Etonjha.m) 7.418 3,408 44549 2,043 4,310 3,326
%, (1/om). 0.014 0.007 0.014 0,008 . 0,010 0,007
Fitrogen o
¥o {ton/ha.cm) 0. 359 191 0.277 0.125° 0.226 0,192
£y (1/om) 0.011 0,004  0.010 0.004 04007 0,005
Phosphorus ' Y
Po (bon/ha.cm) - 1.3H 0u698 0.3941/ 1.231. 0,862 332; :
'D-15 . ]
%- {1/em) 0,021 0.009 ‘¢ 0.026 0,014 0.0M4 £,0.02
C fﬁ_i}.ﬂ}{}‘i 5 O oo7
Potassim _ : :
Ko {ton/ha,cm) 14,560  10.446 21,007 4.290 26,970 27,803
Ey (1/cm) 04005 0,012 0,008 10,001 0,002 . 0,002
Galciﬁn y . R
Ga (tonfiaccm) 21,184 44,1159 179,688 89650, 58.314 81,916
2,280 2,028 S .
E-Caﬁfcm) £y, a.o35="f/ £, 0,07 04031 0.022  0.021 0,039
€, 0,001 £,0,005 : :
Ma.gnes:l.um ' o o -
Emn/ha.cm) 43,0502 9,396 270956 9.786  15.911 40,263
m 1/cm) - 0,024 0,008 0,004  0.006 0,005
¥ _( ton/ha.om) 12,714 1,218 2.292 0,468  1.477 1124
gFe(ucm)' 0,032 0,0;}4; 0007 0.011 0.010  0.003

For ebbreviations see Table 1.

Determined as 1,724 times crepnic car'br:m {c).

regression lines shewn In Figs.
€4 and £3 refor to tWo separate gradients of the regression lines shown

in Pigs. § and 10,

8 and 10.

]

iy
2/
3/ Surface soil nutriemt concentrations determined from 'l:he two separate
4/
5/

Averege for the shole soil pmfile.






































































