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ABSTRACT: The study aimed to determine the effect of rotation and age of rubber plantation on soil properties
and carbon content in Ban Nasan district, Suratthani province. The experimental design was a randomized complete
block design (RCBD) with 3 replications conducted with 7 treatments: 1) Forest (F) 2) 1 rotation at the young stage
(R1y) 3) 1*" rotation at the old stage (R10) 4) 2" rotation at the young stage (R2y) 5) 2™ rotation at the old stage
(R20) 6) 3" rotation at the young stage (R3y) and 7) 3 rotation at the old stage (R30). It was observed that at 0-10
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cm depth of soil, the forest (F) contributed the highest values in the total nitrogen of 1.79% and available potassium
and magnesium of 99.56 and 108.86 mg/kg, respectively. The soil carbon stock was the highest at 17.25 t/ha, with
the lowest bulk density value of 1.12 g/cm’ under the forest (F). However, there was no statistically significant
difference in soil pH among the treatments. In the 3™ rotation of rubber plantation (R3), the total nitrogen, available
phosphorus, potassium, magnesium and soil carbon stock were resulted in decreasing. Although, the young rubber
plantation had better soil fertility, their soil carbon stocks were less than the old rubber plantation. The results also
showed a significant difference in soil organic carbon content in the soil depths of 0-5, 5-10 and 10- 30 cm but no
significant difference in 30-50 cm depth.

Keywords: rubber plantation; monocropping; soil organic carbon; soil fertility
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organic carbon) #1835 wet oxidation (Walkley and Black, 1934) \Ausiegrsiunuulasuniulasaasneiu (undisturbed
sample) Ar8nsEUDALAUAI8E197A1U (core sample) (Back and Hartge, 1986) fisgduAuEn 0-10 @y, LileIiAsIEsiAIM
WwUuTImvesaY (bulk density) wieldlunisAuwamusunansueuluiu (Baties, 1996) 9Mnauns carbon contents
(gC/m?) = bulk density (gsoil/m?) x soil carbon content (gC/gsoil) x depth (m)
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NAgaUAINLUTUTIUYBIBYE (analysis of variance: ANOVA) wasyhnsiUSeudieuAadesieds Tukey’s HSD
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Table 1 Particle size distribution (%) of topsoil sample (0-10 cm) and soil texture class

792

Particle size distribution (%)

Treatment Soil texture
Sand Silt Clay

F 77.11+£0.72 10.62+0.42 12.27+1.07 Sandy loam

Rly 78.50+1.78 10.23+1.42 11.27+0.82 Sandy loam
Rlo 71.18+2.57 17.75+1.96° 11.06+2.55 Sandy loam
R2y 73.85+1.71 15.25+1.03% 10.90+0.68 Sandy loam
R20 82.00+7.61 8.57+3.75° 9.44+391 Loamy sand
R3y 77.23+6.23 10.48+4.00° 12.30+2.28 Sandy loam
R3o 80.20+0.51 8.72+0.69° 11.09+1.20 Sandy loam

F-test” ns xx ns

YF = Forest, R1ly = 1 rotation at the young stage, R1o = 1°! rotation at the old stage, R2y = 2" rotation at the young stage, R2o0 = 2"
rotation at the old stage, R3y = 3 rotation at the young stage and R3o = 3™ rotation at the old stage
2% = significantly different at P < 0.01, ns = non-significance. The different letters within the same column indicate significant differences.

The number followed =+ sign indicates standard deviation

28.69%

64.00%

4.02%" 3, 20%,

Soil texture Treatment

Figure 1 Redundancy analysis (RDA) of the variance in physical and chemical properties into the contributions of

soil texture, treatment, their interaction and residual variance

** = significantly different at P < 0.05, ns = non-significance and nt = not testable
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n3n (Rly) i 22.43+11.88 me/kg ogdlsfiny wirglidnumnuuansnmsaifvesenudunsadusisesiuluynsiunis
naaos winuandunsaidudwesiuanaseglusziuiidunsadmnnlulacignarsnsseud 2 $regudaliania
(R20) uazuUaIgne1amisIseudl 3 (R3y waz R3o) @enAdeady Eticha et al. (2016) Fswuin nsidsuudanisld
UselomifiAuanniiufivimvhnisinuns dwadenisanasesiuudunieinguazaiuamisalunsduniusonis
Wasuwawnnudunsndudmesiu Insemenislonnudiiewiouiuiidsdmadensanasmoaiuaunioago
s uenniBunieaglufudidmadelnsaiiaiu fasduldaniiuiion (7) fdammunuiussvesiuliesiiga fe
1.12+0.04 n3u/eu’ waziiudulunlasugnenanis Tnsnudt ysrfunismaaesiidiamuiuiussmesiutesniia
AngAfi1.7 n3u/ma. (Daddow and Warrington, 1983) wansin Auluulamaassiinumuintuvesiuegluszduilidea
sonsveulsvessniiy sl aniilddn Uiinalulnsauiomeluiu vsinalnuadeuwasuniidoufiduusslovidediy
Tufuanasegnaiulddaluutasgnenamsnseuil 3 (R3y uaz R3o) (Table 2)

Table 2 Comparison of pH, total nitrogen, available P, K and Mg and bulk density

y pH Total nitrogen Available P Available K Available Mg Bulk density
Treatment
(soil: H,0;1:1) (%) (mg/kg) (mg/kg) (mg/kg) (¢/cm?)

F 5.49+0.52 1.79+0.12° 7.36+1.35% 99.56+11.02°  108.86+5.18"  1.12+0.04°
Rly 5.53+0.36 1342019  22.43+11.88°  72.00+19.39" 47.50+12.99°  1.31+0.04a"
Rlo 5.44+0.02 1.28+0.11° 3.96+0.78" 66.50+20.27°  47.33+1.00°  1.24+0.05"°
R2y 5.41+0.46 0.90+0.31° 21.26+7.73° 85.22+4565  36.06+4.70°  1.33+0.05%
R20 4.91+0.19 0.89+0.24" 5.32+4.46" 49.89+46.59°°  21.61+2.50°  1.19+0.13"
R3y 5.09+0.29 0.53+0.09" 3.98+2.51° 18.22+44.27°  13.36+1.20°  1.39+0.11°
R30 4.77+0.12 0.78+0.06“ 3.81+0.97° 15.61+4.43°  12.11£2.99%  1.34+0.03%°

F-t eStZ/ ns *% *% *% *% *%

VF = Forest, R1y = 1 rotation at the young stage, R1o = 1% rotation at the old stage, R2y = 2" rotation at the young stage, R20 = 2™

rotation at the old stage, R3y = 3 rotation at the young stage and R30 = 3 rotation at the old stage
2% = significantly different at P < 0.01, ns = non-significance. The different letters within the same column indicate significant differences.

The number followed + sign indicates standard deviation
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p—valueZ/ =0.001

Tatal Mitrogen

Dim 2 (22.65%)

Bovail . K

pH

Eulk density

Bovail. P

Dim 1 (69.11%

Figure 2 Between class analysis (BCA) on some soil properties of the experiment
VF = Forest, R1ly = 1% rotation at the young stage, R1o = 1% rotation at the old stage, R2y = 2" rotation at the young stage, R20 = 2™ rotation at the old stage, R3y = 3 rotation at
the young stage and R30 = 3 rotation at the old stage

P values indicate the effect of plantations based on permutation test (Monte-Carlo test between-groups inertia; 999 permutations)
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Figure 3 Mean value and standard deviation of soil carbon content (t/ha) at 0-10 cm depth of each treatment
VF = Forest, R1ly = 1% rotation at the young stage, R1o = 1 rotation at the old stage, R2y = 2™ rotation at the young stage,
R20 = 2" rotation at the old stage, R3y = 3 rotation at the young stage and R3o = 3™ rotation at the old stage

YThe different letters indicate significant differences at P < 0.01

dunsdansuauludu

HANTITET AU NUAMLLANFINsaRRYesUSINABuNIE A fuauluRuTisEAUANED 0-5, 5-10 way 10-30
Y. Imaﬁﬂ%mmﬁw?Efmi‘uauiuﬁuqﬂqmiuﬁuuﬁﬂﬂ (F) winu 1.68+0.22, 1.40+1.31 way 0.86+0.08% MNUAIAU wavd
Usinndunidasueuluiuigalundasgnenmisisevil 3 dasengnoudanda (R3y) Ae 0.67+0.03, 0.64+0.05 uay
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avauveaUimnadunisariveuluiuiioginadlulufuaniinduldvnifanssuvesdsdidinluiufiutu (Lorenz and Lal,
2005) fstfu wiasUgnenamsidaninuddsiiuinameniidlududiinainnssmauresi uduveaf eI ni
mnnIulasUgnenamneudanindsiviinasunidamiveulufuganit iesmnmsiiiutuvesusinanmmniivdswade
Aanssuvesdsddinlufiu (Abraham and Chudek, 2007) il laimuauuansenadfvosuTinadunidmsvoulufud

SEAUAIINAN 30-50 .

Table 3 Organic carbon content at 4 different soil depths

Organic carbon content (%)

Plantation

0-5cm 5-10 cm 10-30 cm 30-50 cm
F 1.68+0.22° 1.40+1.31° 0.86+0.08° 0.50+0.07
Rly 1.01+0.18" 0.79+0.11° 0.72+0.13%° 0.41+0.12
Rlo 1.09+0.02° 0.88+0.07° 0.72+0.02°° 0.40+0.09
R2y 0.98+0.16> 0.75+0.22° 0.66+0.16™ 0.43+0.09
R20 1.04+0.14° 0.82+0.22° 0.56+0.07° 0.38+0.11
R3y 0.67+0.03¢ 0.64+0.05° 0.56+0.06° 0.43+0.08
R30 0.94+0.13 0.86+0.19° 0.73+0.10%° 0.46+0.02

F-test ** ** * ns

YF = Forest, R1ly = 1 rotation at the young stage, R1o = 1°! rotation at the old stage, R2y = 2" rotation at the young stage, R2o0 = 2"
rotation at the old stage, R3y = 3 rotation at the young stage and R30 = 3™ rotation at the old stage
2 = significantly different at P < 0.01, ns = non-significance. The different letters within the same column indicate significant differences.

The number followed =+ sign indicates standard deviation
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