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Soil physical properties and rubber litter decomposition

in the rubber chronosequence plantation
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ABSTRACT: This study was carried out to investigate the change of soil physical properties (bulk
density and hydraulic conductivity) in different ages of rubber plantations and decomposition
rate of rubber litters under different rubber chronosequences in Chum Phuang soil series: (Cpg)
(Coarse-loamy, siliceous, isohyperthermic Typic Kandiustults) at Ban Kambhai - pakwaen, Kranuan
district, Khon Kaen province. The experiment was arranged in a randomized complete block design
in different rubber plantation ages (5, 11 and 22 years) with 3 replications. The results revealed
that 11 and 22 years old rubber plantations had significantly higher hydraulic conductivity as
compared to 5 years old. No significant different was found for bulk density in all depth among
different ages of rubber tree. The rate of rubber litters decomposition was conducted by vertically
buried rubber leaf litter enclosed in nylon bags into the soil. Samples were collected to determine
the litter weight change at 0, 1, 6 and 12 months period. The result showed that weights of the
remaining litter under different rubber chronosequence were different among the decomposition
periods. The lower remaining weight was found after 1 month period in 11 and 22 years rubber
plantation (36.2 - 40.25%) followed by 5 years (51.63%) with decay constant (k) values of 0.030-
0.033 and 0.023, per day, respectively. All the residues were completely decomposed within
12 months after placing. The mean dry weight loss of all rubber ages in each month had good
correlation with rainfall, relative humidity and soil moisture contents.

Keywords: soil physics, rubber chronosequence, decomposition, bulk density, hydraulic
conductivity
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Figure 1 Study area located at Ban Kamhai - pakwaen, Kranuan District, Khon Kaen Province
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Table 1 Particle size distribution and textural class of soil (0-10 cm) from rubber chronosequences

(5, 11 and 22 years old)

Rubber Particle size distribution (0-10 cm)

chronosequence Sand Silt Clay Textural class

g/kg

5 years 774.4 +1.87° 169.3 + 1.08° 56.4 +1.76° Loamy Sand
11 years 769.1 + 3.62° 165.6 + 4.57° 58.0 + 2.59° Loamy Sand
22 years 783.0 = 2.54° 171.6 + 3.80° 49.4 +1.52° Loamy Sand
Average 7755 +2.76 168.8 + 3.13 54.6 +1.88
CV. (%) 4.87 28.52 49.41

The number followed * sign indicates standard deviation.

NATLATIZUNLITA TN UL LUUTINARI AU
(bulk density, BD) 13Jﬁmm1,|,mnﬁi’1wmmﬁ§‘l,uwn
sm‘umﬁmm‘mmqLLﬂmﬂaﬂmqquﬁmmﬂmq
1 Tne ARt AN UL TRIRY TSy
AYNNAN 0-10, 10-20 WA 20-30 cm 284utlaq

219191818 5T/ Wil 1.44 +0.08,1.72+0.14 uay
1.63+0.07 Mg m* Tuitlasenennsant 11 T winfiy
1.50+0.09, 1.59+0.05 ua1.67 +0.05Mg m” LAz
Tuilaseewnseny 221 wini 1.43 £0.12, 1.52
+0.04 Uaz 1.56 +0.01 Mg m® AuaTsL (Table 2)
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ENg (Iesswage) m@mumﬂmmm@ﬂ ‘mmm
mvmumm@'aummmmmmjumuuu (eluviation)
Tolazandumngne i Wiauseuaastinsazay
ALTien (Soil Survey Staff, 1975; Buol et al., 1989)

Table 2 Bulk density of soil in different rubber chronosequences (5, 11 and 22 years old)

Rubber BD (Mg m®)
chronosequence Depths (cm)
0-10 10-20 20-30
5 years 1.44 +0.08" 1.72 +£0.14° 1.63 +0.07°
11 years 1.50 + 0.09° 1.59 + 0.05 1.67 + 0.05°
22 years 1.43+0.12° 1.562 +0.04° 1.56 + 0.01°
Average 1.46 + 0.08 1.61+0.09 1.62 + 0.06
C.V. (%) 6.83 8.79 3.36

Means within the same column with the same lowercase letters represent non - significant by LSD. The Number followed + sign

indicates standard deviation

ﬁﬁﬁuﬂizam‘?gﬂwﬁﬁ{wmﬁu (soil hydraulic
conductivity, Ks) IuLLﬂmm\‘iwqmﬁﬁmq WANGING
fumuiulaseneanmeng 22 1 Senduszans
miﬁ%fwmﬁumnﬁa;m AU 3.3x10° m's”
HeAnag ludaat unansAeudinada (moderately
rapid class) (O’ Neal 1952) LLZ\\VLLﬂ@QEJ’NW’]ﬁ‘W’mEI
57 ummuﬂ?mmﬁmﬁ‘muwmmummmm@ﬂ
Winiu 1.07x10° m s Heanagludasliunans
(moderate class) (O’ Neal, 1952) Lazilade9nIg
a1g 11 U ldlAuusnstemneadfnuuilas

29w19na7e 22 1 wagwiniy 1.93x10° m s
Henag ludaatunansreudinada (moderately
rapid class) (O’ Neal, 1952) (Figure 2) n13RN
Fuilsr@nsnistinunresnnlunlacenanis
P~ PRIpR a' A a
H91g 22 YHANINNZA 1HaaInn19nLlag
219N19101¢) 22 1 Anssaenauitonaesdi
Buvisedpnniany wuw anluld Basla Tesonda
a = v A a dJ

nsreulaAuaes N I&iReuuaziuaaluRLT
] va a 1 d” =S 3 va al ] qu ¥
dqg RNl Te99 91N TRAIN AR 9N 1R
Aaiu (Maria and Briones, 2014)

©

Loa

ab

Ks x (10'5) (m s'l)

N c

—

5 Years

11 Years

22 Years

Figure 2 Boxplot displays the full range of variation (from min to max) and a typical value (the median)
of soil hydraulic conductivity (Ks) in rubber chronosequence (5, 11 and 22 years old)
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Table 3 The percentage of mass remaining of rubber litter for each duration in different rubber

chronosequences (5, 11 and 22 years old)

Rubber (%) mass remaining of litter k k
Chronosequence 1 month 6 months 12 months  (d"),t=31d (d7),t=183d
(July) (December) (June)
5 Years 51.63 +4.13° 33.53 + 6.60° 0 0.023 0.006
11 Years 36.20 + 7.85° 28.87 + 4.53° 0 0.030 0.007
22 Years 40.25 + 5.39° 31.97 + 7.90° 0* 0.033 0.006
C.V. (%) 20.80 27.32 -

Means within the same column with the same lowercase letters represent non-significant difference by LSD. The number

followed + indicates standard deviation
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Figure 3 Relationship between Mass loss (%) and rainfall distribution (A), relative humidity (B) and
relationship between soil moisture content and % mass loss (C)
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