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The dynamics of soil inorganic nitrogen of plant residue incorporation

from different pre-sugarcane planting management
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Abstract: The period between the last ratoon cane harvest and the next cycle of sugarcane planting will cover one
whole rainy season and is considered to have a potential for crop rotation. Soil fertility can be improved, if a legume
crop is grown and ploughed during this period. However, growing a legume crop may not always provide sufficient
economic return for the farmers. Upland rice is one of the crops that can be grown under rainfed upland conditions
and provides substantial yield to the farmers. Furthermore, this management practice may also help improve soil
fertility and sustainability of sugarcane planting system. Thus the objectives of this experiment were to study
decomposition and change of soil inorganic nitrogen after upland rice-legume residues incorporation. The
experimental design was randomized complete block design (RCBD) with 4 replications. The following residue and
control treatments were implemented: 1) Control, 2) Weed, 3) Soybean, 4) Sun hemp, 5) Upland rice. Soil samples
and litter bags were collected at 1, 2, 4, 8, 12, 16, 24 and 32 weeks after incorporation. Soil mineral N was analyzed
by Flow Injection Analyzer (FIA) and remaining dry weights of litter bag were recorded. In the final sampling, the
soil was analyzed for chemical characteristics. Obtained results revealed that sun hemp treatment resulted in the
significantly highest soil mineral N at 4, 8, 12 and 16 weeks after incorporation (P <0.05). % remaining dry weights
of litter bag were significantly different in most samplings (P <X 0.05). Upland rice residues had the slowest
decomposition rate while the decomposition rate of soybean residues was fastest. Soybean, sun hemp and upland rice
treatments provided more soil organic matter than control treatment at the final sampling. Hence, upland rice planting
during such period could be alternative approach for the farmer due to the potential of economic return and the ability

to maintain soil fertility.

Key words: Upland rice, Green manure, Soil fertility

N

2
¥95282A1TLHINNEIT 0008 RINDY

]
P!

4 I 4
dovdgnludszmalneiuiugqedu Falliudi

1 T @ 1 1< 1
Uszana 2 dulsuazgrnardenarniiugasnaii
Hidnenmlumsignitsnyudeunoudesilgnla

A o + oA v a
magniaasznadnlszanilenyaauaziinilan

wa o

< 1 o A 9 [ a
AN YU DAUN DI Lﬂyﬂiﬂiqﬂﬂﬂﬂiﬂlm$ﬂgﬂﬂﬂu

3 E 1
v v A

ag19UNTHaY eI Inisasznaniuiegn 1o
navasgaunoulgndeslgnannsoiiusine1nis

o a 9 1 A
wagANugauauysaivesauld nanisgnivy

asznanilszanileivaa inbasnsern lulasy
HAABLUNUMUATHFAINN

9 [~ A A a & A
Gll'l'luliLﬂuWﬂfﬂﬂ%uﬂﬂuﬁV]ﬁTNTiﬂ

'
a =t

a A o
nigdaulaldluaniniaou vazduduisi
v a ' Y
aunsnlimandanianmsineasuninyasns laon
v ) P ' v
a1 aatiuminineasnsgndialsneuilgndos
4
Yaredu Tasordniduainggniandsielonan
' Y ' o 9 Y v
noullgndesmiudonsziildinuasns 1asy
9 1
manouunufludumandaiedidinuazoinsiu
a9

= ] 44 2 ' 2
Tlaaseldveunyasnsniiuayudnaie ag1alsn

4
Ia ' @
auANuUgANANYTaiauYeIszUDY12 158001l

A5 N9TNTINAVIZVDAIATZNANI-S08 1109910



366

v k4
v @

A 3 A A =
Wwaszganiwiuiynawsoaiclulasauon
omavaziy luTasnuunauld luvazndn'ls

2
Fauaiw1sanenald uenanimsilSeuney

o A A A o '
ANugaNaNyssivesaunlgnisainanluszuy
IR R = ' o & A qyu

Ugndosds lifimsfnyunneu duimieldnsiy
DWUINIINITIAMINUANIAINAINITOINUAITY
7q Y a dyd A o o
gaNANYIl 1IHUAAY uNAasIn T Tagilszaed
A = ' = A a
iiafAn¥INTERsaatsuaz Ay NI asuulasedi
A Y ' A o [
unsidlulasnuvesdnlsuazisasznananienas

ms lanau
ad =
Emsfnu

AUNUNIUNAADITLHINUADUNNTIAN-
A v '
daman (qgude-dlu) wa. 2553 Tuannls a
A 1 a A 4 [
nuaaiyls padnyAIgasuaz NI woIns
MINBAT AULINBATANAAT UHIINGIFBVOULUAY
MUNUITUNANDILUU Y Randomized Complete
v
Block Design (RCBD) 4 @15 N3517% wlaaneasy
YA Ixl A1T1UNAT AUHUATIANITHINATN
ag o as 9 1 [
AFTNITANY T 5 nsTuITnaaed laun 1) lu
lanauabaniies (control), 2) lanavuiasiy (weed),
3) lanausinnamaes (soybean), 4) lonavenile
RGN (sun hemp), 5) lonavusndn'ls (upland rice)
1 < @ l [ '
quinualed1airisanulasingues
X ) L 3w
NBAINI(F1T0A03501gnd0e) qUINUAIE TN
dunde Yeorfies nazd1nlsanulasiilgniile
a d ey A AL ad o 9 e
dsziiivihmiinuieaeiun Faiiihwiinudanidy
382, 417, 631 waz 177 nlaniuaelimudiay
& A A
i lanausiniizaiunisuataie asluuias
naaed Mmsanyinsgesaaislaely Liter bag
v v
technique (Litter bag UYU1A 2 mesh WUR 20x20
a A o Ay Y v
WUAAT  UITIInHYaImeas1n lanainluda)
Y A a {
INUAIDE1AU (0-15 IHUALNAT) 1aZ Litter bag
o d @
5902 1,2, 4,8, 12, 16, 24 uag 32 dlanindemslo

A a s a = a .
nay L‘Wﬂ’JLﬂ513141’?19141&1/]38]11!1@]5!%1&114@]“ (soil

HAWNEAT 39 RUVNIAY : 364-368 (2554).

mineral N) Tag141aT04 Flow Injection Analyzer
v
(FIA)  uagiimiinuienamasved  Litter bag

a 4

IRTIEHMANANTANIUANYDIAUNAINITNAADY

a 4 o
@ﬁ’amammmwﬂaam UNTIZHANVAUN TN

&) L]

aa = % =
a0auuuuiladeiasd (one-way ANOVA)
wseuiouaunae 1ae3s Duncan's Multiple Range

Test (DMRT)
=
WNaANIIANE

AUNM WYY WY (Plant residue quality) tas
AMNANTAVOIAUNOUNIINAAON (pre-experimental
soil properties)

AUAINUBIFINNFFUAAII T AW
uananaiu lu@anaasly Table 1 Tasfiindavans
~ -4 ~ A . e A
Nnlesiua N ganga Tuvnzia C:N ratio Aga
wulumnderiies uazannd1nlst wesiFud lignin
fnga

a_ Aq 9 = d’l a I a

aunlslumsnaassiiiioawiuauniie
(sandy soil) AMANTANIUATUYBIAUNDUNTNAAD
A o = a ~
N32AUAINAN 0-15 1UALAT UA1 pH (1:2.5 H,0)
623, s (BC) 004 (mS/em),
anuasnlunmsuanilasuilszyuan (CEC) 4.13
me/100g,  DUNTEIAY(OM) 42 mg  gSoil
Woaosamiluyse Tew (available P) 1242 pg
gSoil'l, TwumaGeunanald (exchangeable K) 30.38
ug gSoil'1 uazunaFeuiada'la (exchangeable Ca)
307.5 pg gSoil ' MUEAL
oniunselulnsiovlu@u (Soil inorganic nitrogen)

9 a = a 1 o

doyastiunidlulasnuluauuanaieiu
naana (P < 0.05) 714, 8, 12 uaz 16 Flaninds

an A 2o

ms3lanay  Taonssuds lanavainderieatiui
Ysnmeiiunidlulasnuludugaiige (Figure 1)
HeINAMNANSATAT C:N ratio A19zlfnea1nlu

mstlaniaesilanilassaiiunidlulasmuunaula



KHON KAEN AGR. J. 39 SUPPLMENT : 364-368 (2011).

INIUAYHINNBNLA1 C:N ratio g4 (Vityakon et al.,

9 v H
2000) taziAINotie uiia1 C:N ratio M1figa

v
Ao A

v v
uenaniidailsuaniminudanganiingsuid
duq Jedamaliandefesauisatanideseil

A i Y a ~ ' as
unsdluTasnuunan1dlulsuangeningsuis
A v
U A0
NseesaaIeVIIY mﬁw (Plant residue
decomposition)

s 3 2d o
!ﬂﬂil“ﬁuﬂuWﬁuﬂ!!ﬁﬁﬂQL’ﬁa@ (%
remaining dry weight) Y04 litter bag HANANAUNN
aa M g v o A
a0e (P S 0.05) NNATIVIININUVUDYA BINIYNY

o

~ 3 d w oy A it \ y
lll‘]_]'t’]ﬁ!“lfu@uWWuﬂL!WQﬂQL'Wﬂ@EIQ‘V]ﬁﬂ (CREGGRERR

a

'
a

= o A A 8 28 o 9
naa) “lummwmmmmammﬂaiwu@umumm&

a

o = 1

A 3
AUNADAINGA (J080A1813INAA) (Figure  2)

a

< g o

pd1alsfauaiigatiovesnmisiiudoeya (32
Flanindamslanay) sindilsuazdundes i
1 o aa e’;’ qy 3|
ANUUANAIAUNNTAR (P < 0.05) Natiorailu
v Vo A sl 2. . e 4 =< o
ms izt 151ul wesidudlignin Afiga 39
Taumunisdesaarsluszezenldiosninegn
A A .
WY¥DUS) (Tian et al., 1992)
AMANUAVOIAUHAINITNAAD (Post-experimental
soil properties)
Auantamuniivesaunainisnaaes i
Hanuuanaiunanana (P < 0.05) sndu
= = 2 a T as Q"
sunsetagluau (oM wuiinssuis lonavan
A A Y] ' A a A o
maes Yariowazdn lsaunsamudunseiaglu

a ¥y A = = 1% an
au'ldenfSeuiisuiunssuitaiugu (Table 2)

a <
agiuazinisal

{ a o
mslasunasvesenunsdlulasiou
1M EIN15 10N VVBILINNFIINATINITAIY
. aa P Yo
nuINTsuITMs lanavlemesivdanaliinig

anilasgeiiunidlulasouin 4, 8, 12 uaz 16

367
o ¢ o ' and
dlanivdenis lonaugeniinsuitoug szo
2 1
AanaTiuaeAndeInUT901g 1-4 1ADUVDITDUE
3 ' a o A ° 1] v
Wuganandeinuyergiuuzi iinyasng 14
+ Ty 4 2 1Y < @
floundes oduganunaasd (32 dainainis
' an o A A
Tonaw) wunssuids lonavdunaes eieuas
Y ' A a =) @ a k4 A
91115 gwrsanusunSeTagluauldiie
= ~ @ an U <
wsuifeuiunssuiTaiugu e619lsnaiuau
g = A A VA A
naaoddnsanyunuayluaninlsenarsan
nmsniyanTauazrananveidosiilgnaiunis

[ 1 9 ]
Janmsuaineulgnovennuaie
fMveunm

auggivolnsvovounszam  foide
ynInedeveunny nldiaassnuiauninide
Tnu wm3anerdeveunny szt 2552 s

Y Y
AuiuaIveluasedl
Y a
191591904

Tian, G., B.T Kang, and L. Brussaard. 1992.
Biological effects of plant residues with
contrasting chemical compositions under
humid tropical conditions-decomposition
and nutrient release. Soil Biology and
Biochemistry 24 : 1051-1060.

Vityakon, P., S. Meepech, G. Cadisch, and B.
Toomsan. 2000. Soil organic matter and
nitrogen transformation mediated by plant
residues of different qualities in sandy acid
upland and paddy soils. Netherlands Journal

of Agricultural Science 48 : 75-90.



368 UAUINEAT 39 RUVNLAY : 364-368 (2554).

Table 1 Plant residue quality

. . . Tomin (O
Resiude quality %N C:N ratio Lignin (%)
Weed- 1.14 33 4.41
Soybean 2.50 18 448
Sun hemp 224 17 5.38
Upland rice 0.82 57 3.68
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Figure 1. Mineral N after plant residue incorporation. Figure 2. % Remaining dry weight of litter bag.
Error bars represented standard error of mean(SEM). Error bars represented standard error of mean(SEM).

Table 2 Soil chemical characteristics at 0-15 cm soil depth (last sampling time)

Method pH EC CEC oM Available P Extractable K Extractable Ca
(1:2.5 H,0) (ms/cm) (me/100g)  (mg gSoil'l) (ug gSoil-l)
Control 6.23 0.05 1.00 7.04 B 25.39 22.49 290.00
Weed 6.70 0.04 2.00 7.62 AB 19.91 22.96 235.00
Soybean 6.73 0.05 4.38 8.54 A 23.98 23.43 277.50
Sun hemp 6.80 0.06 3.89 8.57 A 23.58 26.24 312.50
Upland 6.40 0.04 4.78 8.07 A 18.68 26.11 230.00
rice
F-test NS NS NS * NS NS NS
CV (%) 6.52 14.85 23.05 8.09 25.25 20.75 22.36

* significantly different at p< 0.05





