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Relationships between some soil properties and plant species

diversity in the serious saline soils of Northeast Thailand
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Abstract

The serious saline soils do not

appropriated for agricultural activities.

Most of the areas are the farmers

could not cultivate any crops in this
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area. The distribution of native plant is
scatter in very strongly saline soil area and
appear salt patches on the soil surface.
The major objectives of this study are
(1) to examine the vegetation and plant
species in the very strongly saline soil
area and (2) study the relationships
between soil properties and the number
of plant species (diversity). The study site
was located in Chi river basin of Northeast
Thailand. Three sites were determined,
the first site was located on Huanakham
sub-district, Yangtalad district at Kalasin
province, the second site was located
on Huathalay sub-district, Bamnetnarong
district at Chaiyaphum province and the
third site was located on Muang pia
sub-district, Ban pai district at Khon Kaen
province. The vegetation was considered
on 5 m X 5 m in each plot using stratified
sampling method. Soil samples were
collected in rainy (September 2011) and
dry seasons (April 2012). Some soil physical
and chemical properties were analyzed
in the laboratory. The results revealed
that the plant species can be found in
the first site, there were 54 species 24
families, for the second site was found
55 species 36 families and the third site
found 57 species 33 families and the
number of plant species can be found
in rainy season more than in dry season
in

and the most of plant species
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the 3
Maytenus

sites are Azima sarmentosa,

makongensis and  Pluchea
indica, respectively. Consequently, the
relationships between soil properties
including ECe, soil texture, soil moisture
content exchangeable sodium content
and plant species diversity showed
significant correlation (P-value <0.01) and
the significant correlation of soil bulk
density (P-value <0.05). The negative
relationships between soil properties
and plant species diversity were ECe,
proportion of silt particle distribution
(soil texture), soil moisture content and
exchangeable sodium content. However,
the positive relationships is proportion
of sand particle distribution (soil texture),
this phenomena can be occurred in dry
season. Meanwhile, in rainy season showed
the negative and positive relationships
between plant species diversity on the
proportion of sand particle distribution
sodium

and exchangeable content,

respectively.
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Table 1 Methods of analysis in some soils physical and chemical properties

Soil properties Methods References
pH (1:2.5 soil:water) pH meter Black (1965)
EC (Saturation extract)  Soluble salts by electrical conductivity =~ Rhoades (1982)
Exchangeable Na ammonium acetate method Reeuwijk (2002)

Organic matter
Soil bulk density Core method
Soil texture Hydrometer

Soil moisture

Walkley-Black Method

Gravimetric with oven drying

Walkley and Black (1934)
Black and Hartge (1986)
Day (1965)

Gardner (1986)
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Figure 1 Studied areas in Kalasin, Chaiyaphum and Khon Kaen province.
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Figure 2 Satellite imagery in a) Yangtalad district at Kalasis province, b) Namnetnarong district

at Chaiyaphum province and c) Ban pai district at Khon Kaen provicnce.
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Table 2 Plant species diversity in studied areas.

Perennial Annual
Studied areas Season Species  Family plant Shrub plant Algae
Kalasin dry 39 21 3 8 28 0
rain 55 33 3 8 43 1
Chaiyaphum dry 36 23 3 9 24 0
rain 56 36 3 9 42 1
Khon Kaen dry 42 28 6 8 28 0
rain 56 33 5 8 43 0
3 studied areas Rain-dry 96 54 12 12 71 1
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Table 3 Correlation between some soil properties and plant species amount for
studied area in dry season
ECe pH Na OM | Moisture Bulk Sand Silt Clay
(ds m™) (mgkg") | (%) | content | density (%) (%) (%)
(%) (g dm™
Pearson % *x *x * X *x
-0.429" | -0.084 | -0.293" | 0.072 | -0.325 0221" | 0.359" | -0.392" | -0.168
Correlation
Plant | Sis.
_ 0.000 | 0435 | 0006 | 0513 | 0.002 0038 | 0001 | 0000 | 0.122
species | (2-tailed)
N 88 88 85 85 88 89 85 84 86
" Correlation is significant at the 0.01 level (2-tailed)
" Correlation is significant at the 0.05 level (2-tailed)
Table 4 Correlation between some soil properties and plant species amount for studied
area in rainy season
ECe pH Na oM Moisture Bulk Sand Silt Clay
(dSm™) (mgkg") | (%) | content | density (%) (%) (%)
(%) (g dm?)
Pearson . . .
0085 | -0.152 | -0.213" | -0.165 | -0.184 0.125 | 0.229" | -0.233" | -0.153
Correlation
Plant | Sis.
, 0430 | 0154 | 0047 | 0.134 | 0084 0242 | 0035 | 0032 | 0.164
Spec]es (Z—talled)
N 89 89 87 84 89 89 85 85 84
" Correlation is significant at the 0.01 level (2-tailed)
" Correlation is significant at the 0.05 level (2-tailed)
%
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Srunuriaiuginuluulasdisa (Table )

A3UuazIansainag

= o = dy Aa I3 gj
NSANEENTIANSUNUNAULANNY 3

4

= 1

PNANYY NUIMG 3 39930 LAUURAUDIAY

=)

wanNE9ny  vinlwsnuurDafsnTulunug

1%
Y

ANWYINN

2 =)

3 fufluansnaiu (Fauandunsed
2,3 way 4) Imawudﬁﬁ%ﬁwﬂuq@mﬁﬁi’mu
siausly wnnidusiaiugliiinuly
AL Lﬁaqmﬂizé’ummLﬁﬁgﬁ%@ﬁﬁg
i wuedniugldanas Aeszauauay
vosaunguiuddy  shlsahlulianse
\AnlazlaseyAule IUNTLIIATUNATTINVO
fwiauld wieflormsdudinsasaiule
Wy wansenslude wazwiengluiluiinu
wWuseniglinuay (Glycophyte) dwsu
fiiifinnsususa auiilfanunsansaiivle
wariiin auasusesinluanmiudalddu

WYRa1UWEENIN fvreunas (Halophyte)

(Greenway and Munns, 1980) ﬂiymﬁlﬁm%u
fufiaiiususlimusoanmaudlails awm
Aeafunalnmsufuausathesiia Taesily
nsindouinevenifinsindeudneaniing
A1 water potential figdlus Fennalniiin
downhill  Aeunffiwazgatnidnandssndi
PNAULTIUTINAY (oot zone) Faduly
U4 root zone qzdlA1 water potential
sniuflogueniun root zone Litetiay
waoudheindausnaiainan  waz  water
potential TusinfiwazdeAsinitusian root
zone Wislifiwanunsaaindnangasnials
daumsindeudneivesiitlugduayldnaln
Featuil uidmsuluRudy water potential
Tufuagsunn iesnfufianududuves
indeas dawalien osmotic potential i
daalvifidn water potential gy vilik
fgldanunsadaindundsnuazsadule
Turzierfuiggidstninmn shliiaa
Hymiidwasefsluiufifudy  nanie
sxdidnuaradrefuiionnisviain Feudesd
Uiinadlufufigesinnu - aenndasfunanis
nanodlunguds Aruduiusvssaudulufu
fustuueiafusiu fauduiussumaay
wansly Table 3 Hsnsviuluiuiinufiudn
(Amsiliihgend 16 dS/m) azdanuiiy
I6de Wy fwweunde (halophyte) @il
Waunsneassinevesiin. adnefivfinuly
WALFILAS (Bressan et al, 1990) Wsivai
nalnnisauinisvesfivreuindenalanil
fflanuddnsonisogsenlufiufufe ns

VALAU LT UVDIANTAZAUNS T UAIAUNY
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lngaziinsavaudssglaion wazaaalsn
Tu vacuoles vouwaany Lagdin1sasaans
sunsddmnanslulawmsafiazansld (Walter,
1960) wsn ez adlgifoy uaznanlsnloaau
nfuld  avvhlrlnslananaduvesiviin
91N IUIN (protoplasmic swelling) a9z
dananenanssuvetoulysl vilinssuiunis
WUATLRAUNA (Yuvaniyama and Arunin,
1993)

ANSITNVDINY YINANUNTRNTU9IRAE LT

o VA VY % 1 a 1
ylnalasunasnuliiieanananis

Wulalaluggrunuiuyisvedaunde  uag
lindeidoansas uiillefegquasiazmely
Tugn
NNsETIRtUNG 3 wundnw Tu
Janinnwdug Yol uazvouwAY WUITHYN
[ DI DR} = '
Juldgusuuagldnwuivy  Ianuvusaanin
a [ [ [ &
Audndn lddenuanazanadlugeu vise
Windulugguas  Asdinfigursialided
Wuitwweundennu aunsesduigldainau
7AaIYd9 Yuvaniyama and Arunin (1993)
o a & = d‘ & da [
nMveaeshisiudlonuluiuiAuAy
Tudseinealng  wagiigdidl siuviavan 12
gila  wmeaesUgnluiieniifisziuauay
wanei iy Tngnuindnsnissennigluseau
< A A o v A d
AnaAnigasnuluiivdidnveuinde wag
funnulunuffupuiugiudos  azawnse
wiaivlnlalussauanuauilidinn Tneiy
rVUANLINTY WetlvllongunTuauaunse
aglalunuiAuanniiseAuauhuas 399z
3 Y1 2y o/ 1 IS <3
winlanliiBusunazlivy azdiamuvuanlu
g d‘ 4 dl 1 dl
seaunganntalugouas Weinluyassni

fasedule seaumuANenaligayinge

P v ° vy a a X v
Anvlanan  vilaieauisasadulatule
wazlofivilonguindy - Juilvidivdanuny
Wugannla dwsuiivdugniidanudunys
Yo uuviaiuglugaiuusiisustgimn
lagvenudn luggrudnnuyiaiuginuaed
wnndlugauas Wwaugninundlugauasuas
Ao 0 ) N < = A

goelu  winldnladnduiynuatenyUifed

' Y A v v av
wignusaaseg Iudla luanmwindoudnly
WANZEL WU e ssun (Chloris barbata)
nYve  wazasesunun  (Synostemon
bacciformis G.L. Webst.) lagfignguild

a a a a f < [

nslslAUleR  Uszliuanniuasigudnig
Unaquiliuuluggau  @lduansdoya) us
lugguasianguilaziivlaled  dregnneld
N3Nty Wy vuuuas (Maytenus
makongensis) MULYRAB (Azima sarmentosa)
A a Yoo =1 a1 °
wasanuinalduiivivaiiaziiinisun
TN IIAUUTIUUDN KAAIIINNANIT
AATIERANUAURUTEIIT WY TaNUg
Anvlunlasiuarnist i gedinudunus
ngauRenU (r= -0.429) umiin1sulANI
duaauanas  1lesanlasunansgnuan
MsUalaaveansay (Nemoto et al., 1987)

v
v a

mtlanuansfndanudn luggudaniiy
duiusvesduuelaiuginy duanuauly
AuTANUAURUSIUNGAU (r = -0.325) @11750
asuIEINNsTlugauaslafu Amdeute
wdusnalndiinu  arensindeunsuYes
| < . 2 6§ wva o
19vUIaLan (capillary pore) tWuinlaaug
fiindeavanwey LAnantunufinwAulunia

[ a ] ! [ & A IS
nyuesndeuniodinlveiluiuigy uazd

sEAudlAAunaY (YUnn Tanany, 2549)
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a Ay =~ & ' ' ' <
ASLARBUNMILNTTUVY  NIUYDIINVUIALAN
& a L a 4 & L a = ° vy
Fannnefuiilulefuaziden Nl
Yuedounndiinnule  wazafuduiuile
neu wungesdnsluaudugesinsunlg

41' d‘ g Ya U a a @ 2%
mMswrasunvesilanuun Rt dulUlndee
Flmdiudn  AMUAURUSVDINITNTLANLVUIN
YOIOUNANTIBTANUTRUSUINAUTIUI
yipRugIny (= 0.359) uaraunIANIIY
@ al 1y 1y 4 Ly dy a
AflauduiusnisaunuaNuTulufy (r =
-0.280) @avinliRuiiauANLaENIRULLD
azldun  wazfuniieneuidinasaniny
PULUUTILVDIAY VN ARNUNULUUT Y
YosRudinuduRusSIUINAUTWILYHaug
Pnulukuas (r = 0.221) N9UAYILNLILULS I
Yosruiivatetadusin  FalienattainAny
MU UTILVDIRULANEAIENIUINTUT LI
yipuslyl 1wy n1snAutdunieTnguin I

PAANUAUILUUTINVBIAUANAY  Fanulu

goudsazitulddaay (- = -0.376) iflesan
dunseTagludu  vhlvauausaduiiiuin
Judiady  (soil aggregate) 'l vilvnud
anualeIILYY JdinaviARudAANULILIY
saAuazfinamILIn - (ANN9158n1ARY
Ugiine, 2541) duanTRvesRuniduRusiv
Sruurdaiuglinuluulasdimg idlugg
AuuAzgaudRe Uiinamesuieuiivaniuasy
Ialudu Tnefinuduiusnisau (r = -0.213)
dlosannsiinuiiviinavesdadonlufuuin
wazdivazanloiisulazaaolsslonounn
Auld g i lnslanaaduveswadiviin
91MSUINN (protoplasmic swelling) Favy
danarnenanssuveseull  vilinssuiunis
W LUATURAAUNG (Yuvaniyama and Arunin
(1993) lHdutlaseiimmuamsiintuves
yiausTiainduls
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