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ABSTRACT: The increase in sugar demand has led to a sugarcane cultivated area expansion, replacing paddy rice
areas, which are the most occupied of all arable land in Thailand. However, changes in land use have affected soil
fertility. The objective of this study was to investigate the effects of land use change from paddy rice field to
sugarcane under sugarcane straw return on soil microbial biomass carbon and nitrogen. A field experiment was
conducted in farmers’ fields in Buriram province. The field sites were selected according to the history of the land
use change (LUC) from paddy rice to upland sugarcane cultivation, namely, 6 (SC6), 13 (SC13) and 17 (SC17) years
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after the LUC. The monocrop paddy rice (PRC) was a reference soil. Soil samples (0-10, 10-20 and 20-30 cm) were
randomly collected from each land use fields based on a hierarchical scheme at the same time for determining
soil moisture content and hard pan depth. Soil sample at 0-10 cm was used for microbial biomass carbon and
nitrogen analysis. The results showed that LUC from PRC to sugarcane decreased soil moisture content. 13 years of
LUC from PRC to SC (SC13) has the highest soil microbial biomass carbon and nitrogen. However, consecutive
sugarcane cultivation (SC17) decreased soil microbial biomass carbon and nitrogen. Therefore, sugarcane straw
incorporation after LUC to sugarcane for 17 years may improve soil microbial biomass carbon and nitrogen which
are the sensitive indicator for monitoring and evaluating soil fertility under land use change and management.
Keywords: land use change; rice; sugarcane; soil fertility
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Figure 1 Total rainfall (mm) and average temperature (°C) at the experimental site after land use change. SC6:
conversion from paddy rice to sugarcane in 2012, SC13: conversion from paddy rice to sugarcane in

2005, SC17: conversion from paddy rice to sugarcane in 2001.
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Figure 2 Soil sampling point in each land use field (a) and hieratical sampling layout (b). PRC: monocrop paddy rice,
SC6: conversion from paddy rice to sugarcane for 6 years, SC13: conversion from paddy rice to
sugarcane for 13 years, and SC17: conversion from paddy rice to sugarcane for 17 years.

Source: Phiwdaeng et al. (2023)

Table 1 Soil moisture content after land use change from paddy rice to sugarcane

Land use types Soil moisture content (%)

Soil depth (cm) 0-10 10-20 20-30

PRC 35.95+0.98 a 32.05+£2.37 a 28.57+1.77 a
SCé6 26.27+1.67 d 21.79+£1.36 d 21.70+0.77 ¢
SC13 29.66+1.79 ¢ 23.09+£1.40 ¢ 22.43+1.93 bc
SC17 32.49+0.95 b 26.18+1.56 b 24.92+1.48 ab
Ftest *x " >

Note: The results are mean (n = 4) + standard error (SE). Means followed by the same letter(s) among sites are not
significantly different according to paired-samples T-test at P< 0.05. ** Significantly different at P< 0.01, *significantly
different at P< 0.05 and ns: not significantly different. LUC: land use change, PRC: monocrop paddy rice, SC6:
conversion from paddy rice to sugarcane for 6 years, SC13: conversion from paddy rice to sugarcane for 13 years,

and SC17: conversion from paddy rice to sugarcane for 17 years.
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Table 2 Soil hard pan after land use change from paddy rice to sugarcane

Land use types Hard pan (cm)
PRC 25.63+2.99
SCé6 27.71+1.85
SC13 28.13+2.08
SC17 30.21+1.42
F-test ns

Note: The results are mean (n = 4) + standard error (SE). ** Significantly different at P< 0.01, *significantly different
at P< 0.05 and ns: not significantly different. PRC: monocrop paddy rice, SC6: conversion from paddy rice to sugarcane
for 6 years, SC13: conversion from paddy rice to sugarcane for 13 years, and SC17: conversion from paddy rice to

sugarcane for 17 years.
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o A '

madsunasnmsdgniisuazanaudfiniinmeninwaziafivesiuduuladed Ayiidmaneuszvnsgdunsdluiu (Girvan

o a

et al., 2003; Hartmann et al,, 2015) 8nviaszarinaniiinisasuuuainisléifudidmanotssrnsgdunidluiu wa
Fanmeduvsdasueu wazuiadinmydunidlulasauludu (Peerawat et al, 2018; Sun et al, 2011) Wsfing uasAny
(2564) nenuimaniisesgniasusugnensnsilutaausn (@5 U) lldealvinadinmeaunidansusuiinnuunnsia
fu lusaugdl 11-12 Yndaandesgniudsuunugnensnsiiiinadanmgdunidasveugeiian wazanauiodosgniuasuin
Ugnenamnsndunaen 2223 Y

AnuuAnEsEIeinaLas A mve st it lueeiadl lunUamdnsiiuieienezdmalriqduriddi
asveukazlulasauldldlumsadranadinnlauandiesiu (et snsrdansveuselulasiau 78 Gnilu 2.9%
Indfluea 0.7% waglaa 50.7%) (ludey dndruarsueusalulnsiau 102 antlu 4.6% Indluea 2% waglaa 40.1%)
(Kaewpradit et al.,, 2008; Hemwong et al., 2008) ifiosaned1adsasdnvesafvouselulasaudisinindes uazd
waglaafiganidos Sniasdivsinaaniuuasindfiuoadaduduiigesameeninitludos Jsdswalsiyaunidinaivon
warlulasululdlunszuinnisgesaans wnndihlulasuldldlunsahanatinm Gulutlawdy) mafanssuiuns
duluflawiuiigmdsmnnudsunigndesTedmalisnsdiuveunatnamedunidaiveusolulasiaundsaniudeusn
Ugndesanas mawAsunlasnatinmqduvidluiuiauduiuiusnsndiumivousolulasavlumvendiviiadilufiu
(Bini et al., 2013; Sun et al., 2021)

AT medurEEnsueuLaznatinAnIslulasaudiieudiius fuenutuiu uasUiausigensd
sgludulneianizUsundunidaisveu uazlulasiauludu (Bini et al, 2013; Sun et al,, 2021) Faustirnuduludu
ndsnundngnilisunnugndesazanasudlinueuduiusseninseudufuiarainadinmedunidansueu wavina
Fanmgdunidlulasiauainnsinuadad (data not show) Ssonvasdululihmadsuuannatinmydunidaivon
wazanadinmeaursdlulasiulufiundninundngnivasuindgndesenaaldsudvsnamnan msdsundasanudy
Usglonivassmomslufuiivdsuudaslundainaudeuntainmsliiau dedmalinadinmyaunidlufuudsuniasly
(Sharma et al., 2004; Sun et al,, 2011; Ding et al,, 2022) MaAsuulasanuduuselonivessinornslufuoiadsnals
wadinmedunidaiveunazinaiinmadunislulasiauanamdsanundngnivdsundgndesduszoziaan 17 1

(SC17) faduradannqduvsdasueu wazuratinngdunsdlulasiauialuiyinniaiddglunmsuadnisideundas

]
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Table 3 Microbial biomass carbon (MBC), microbial biomass nitrogen (MBN) and microbial biomass carbon:

nitrogen ratio (MBC:MBN ratio) after land use change from paddy rice to sugarcane

Microbial biomass carbon Microbial biomass nitrogen MBC:MBN ratio
Land use types (Hg/9) (Hg/9)
PRC 263.96+15.55 b 53.86+4.32 C 4.91+0.30 a
SC6 244.33+15.35 C 56.88+2.07 C 4.31+0.42 b
SC13 290.12+7.81 a 71.21+2.97 a 4.08+0.23 b
SC17 261.38+6.77 b 63.99+3.42 b 4.09+0.20 b
Fitest " o o

Note: The results are mean (n = 4) + standard error (SE). Means followed by the same letter(s) among sites are not
significantly different according to paired-samples T-test at P< 0.05. ** Significantly different at P< 0.01, *significantly
different at P< 0.05 and ns: not significantly different. PRC: monocrop paddy rice, SC6: conversion from paddy rice
to sugarcane for 6 years, SC13: conversion from paddy rice to sugarcane for 13 years, and SC17: conversion from

paddy rice to sugarcane for 17 years.
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