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Effect of Rice Straw and Rice Hull Ash Addition on the Efficiency of Urea

Broadcast to a Lowland Rice Field

t LY ¥l o c"[ =t s f a e af
§1AT WOIWUD 273U 919 LHELRDT RUINY JINBIRT

Sakorn Phongpan'  Arvin R. Mosier”  Jenvith Sookthongsa®

ABSTRACT

Field experiments were conducted during consecutive dry and wet seasons in 1998
under a rice-fallow-rice cropping segence at the Suphanburi Rice Experimental Station to study
the effect of rice straw (G/N = 67) and rice hull ash (C/N = 76} application on the efficiency
of urea broadcast to lowland rice field after transplanting at a rate of 70 kg N ha '. The ®N
balance data at grain maturity for the dry season rice showed that fertilizer "N recovered by
grain from the urea + straw treatment (4%) was significantly lower than those from urea
applied either alone (11%) or in combination with hull ash (11%). However, the amounts of
N recovered by the straw and roots were similar to all treatment, ranging from 5 to 8% and
0.26 to 0.40%. respectively. After the harvest of dry season rice, 27-36 % of applied N still
remained in the soil, locating mainly in the top 0-0.05 m layer below the soil surface. The
quantities of unaccounted-for which presumed to be lost as gaseous N emissions from the
soil-plant system ranged from 4 to 54 % of the applied N, with no difference among treatment.
During both fallow seascn NOS—N remained the dominant from of extractable inorganic-N in the
soil. The residual fertilizer urea applied to the dry season rice crop could be utilized by the
succeeding rice only less than 3% from the original application. in the dry season grain yield
responsed to N application was significant (P = 0.05). Organic material sources either straw
or hull ash did not significantly change grain yield and N accumulation in rice. In terms of

grain yield and N uptake by rice, no significant residual effect of urea applied to rice in the dry

season was seen on succeeding rice in the wet season.

Key words : rice straw, rice hull ash, N loss, “N-urea, lowland rice
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Figure 1. Monthly rainfall and maximum and minimum temperatures at the experimental

site during 1998
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Figure 2. Distribution of residual N - labeled urea in the soil profile at harvest, Suphan Buri,

1998 dry season, the bars indicate the standard error of the means.
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nieganendenisvinulusindng o gonid
naaaafeafuiiiunAndy 15-20% 284
Tulasiauiild  (Freney et al, 1995 : Chai-
wanakupt et af, 1996) atnglsienaulieds 4
i sAsuazAne 2544) TEBURUNTMAREY D
ﬂmﬁmamLLﬁqﬁdﬁﬂ’]ﬁ%'jﬁugL%ﬂlﬂuuﬁéwﬁ
vudAunevasiing {s’nﬁ'flﬁl,ﬁmmsg@l,ﬁﬂ
wonluflslremssemedssano 10% uazns
Usglaay N, + NO tszanm 10% mslu

sepzm 11 Fu mevdenaldyde

magaiululasiausnilefiandrs
mildtagdunidlifinaseyGunums

gafululpsian andefinndrezesiniiign
m’mm’[quwu (Table 3) LﬁaLLﬁmqaanTugﬂ
anlafifudlulasiau 15 AldifioBusiu
Usingi1 binuarausnaerasSunuiing s
wulusudsliiudumda Wi wassinsening
nssuiinisnarey Uduwdiding 3%
woslulaziaunng Sudldliuidnivgnlung
wismnansadudslemlundniignanamnlu
agriudialaifinsTatlulnseu sanrmaass
finnanfasiuTesummeanefitnuin 1
TulasauaniefivdannieTufiuuiaungs
aranuldlusiudniidgnanuanlunFanmndien
(@ASLACALUE, 2544 ; Cao et al, 1984 ; De
Datta et al, 1984 ; Panda et al, 1995)

mMauwisuuiasadiunislufunautieldosd
wrinslan
Tugreidesldfiurdragdlagly
Ugnile nandefiuifigndiaieasenguan
UsinginFunasiunidulaseuiataldly
Ausulnajagluguaes NO_-N mnmin NH - N
(Table 4) laalugromdsgguas (NO-N, 0.30-
060 nn. lulasww/ls) fusinugeniluga
wongAu (NO_-N, 0.07-0.10 nnlulsrmiau/ls)
uazliuanaauuanFasEsuERT IR
nysiimanaaaszausiazEviangYan su
wonludon-lulasieudusutaslsinlugae
ﬂa'aﬂﬁdmﬂmwﬁm@uﬁe (NH -N, 0.04-0.09 nn.
Tulasiewls) wasludiaddasfidroamas
ageu (NH -N, 0.04-005 nn. lulasiau/ls)
Unanishumsauazuanluds-lulaseuludu
PBINTINARDILAINTIT BTN INARD TR
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N o ENINARVADITU (FIATUATANME,
2544) AHBANANAINGII819LTD9N19 N
armuansradlulasiausoialufiu gguan
URLENIWANTIBINIA NTRNAITEILULASH
mwﬁ‘aﬁamdaﬂﬁdmﬁmwﬁaQ@Lt,éi\aawLﬁm
wmifiansgandelulasnulasnazuns
denitrification fufiunatiiasnifiarusnagn
aailaslugasifusageiulufoudiguinn
waznsngnan edsiaiuliiinntsgande
Tulasiaulpenszuiumsnanann (Buresh et
al, 1993 : George et al, 1993) USunaulunan
Fonealuiutroiivaasliiufiniolamss
qguds BadwnliAnnagydululaseuls
Taedne Tasnszuunisdanarttesiudiufing
N, uaz NO ﬁawﬂa&aaﬁmmwmmﬁaﬁwms
Ussethwihadofiun uazlnrsadudwiwioy

furaudgndnilugginan (Buresh et al, 1989)

HA wﬁmmﬁmmzmi@ﬂﬁu‘lﬂmwu
Tugaudiowudanaslawrednala
HanAnAR (544 nn/ls) laduanseannasnis
laflstarlaien @80 nn/ls) winsladiiunay
gsninnarAnmdn (608 nn/l3) (Table
5) svinnssnisildgelinldfieedag
\demisadauiumslawiendoddunanling
HAALER AN uaTvNaRsnTaLfisne
nanfiniSsudisunssaisildlderlsmeuay
nsERlavetng Tusmsiinsssisilads
wnauudnlinandnmiamninngsuisyse
uaznssuiyse + Hdwnay uldwaninuga
TaiuandneninnassdBeide + wda mage

Aululaseulusidafisuuumeneususagy
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Wenfumandnudneniiunsanid gdssvng
Flivsnunsgaivlulaseulusdach
fign epnaiilsaunandedgmilide
immobilization #a9lulasiauangSeiildasly
Topgdunidlupudaliviedrifuunadenme
¥ (Bird et al. 2001) #wiunnIgaiiy
TiTnstauluvine ldldumansznusioanmsla
lulasaurdsunieinquadszmsla dmdu
Tungrudeiinislavheinuazaiiunauly
nysiaBmameapadnualsifinslaielulniay
ﬂﬂng’hmw%’éﬂﬂmﬂmaﬁnLmz%Lﬁ'uLnau
Tnandngeniinssaisilalaaslase uilii
uanAwnnssiiiweeldoielugguis uamg
fodnswavasriednuazdiinunaundadinld
Lﬁuﬁﬂﬂ%gﬂquwu Trmadgdsingniwanin
wanlugguiesinty 608 nn/ls wisnifey
fu 672 nn/lstuggeiu Salsmausngiu
e miunasanudniicnninluggude
ptnalafima Asuiouiensuuss
atheralilasuasan e naiiinaindsng
n1snfieatley (B Nino) Feiimiulunguaed
WA, 2541 ardwnTnabuieivanrgiv
namldfSanunsgaiululanaulusifauas
wrelrpvhlulduansanuuandroiusevineg
nsnAsnmmaesiovue HARNANTBITESY
alaliundfgnlugguisuansainuuan
sneifu Tustpsnanfnnbauasyinnninige
Aululasisudwivdnfilgnausnlungau
Huedaedliiiuinsinussslulasuainiy
sBumAanndnslufumendofiviivriiung
nauan (2-36%) ansacdiuysglemisedn
ugnenanluggialiiisadniaswiniy
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Table 1. Recovery of “N-labeled urea (%N applied) in soil depth at harvest ; Suphan Buri,
1998 dry season

Soil depth (cm)

Treatment

0-5 5-10 10-20
Urea 2023 b " 263 3.99
Urea + straw 3086 a 3.26 1.44
Urea + hull ash 26.06 ab 427 3.51

" Means in a column followed by a common letter are not significantly different at the 5%

level by DMRT

Table 2. Balance of °N-labeled fertilizer in the soil - plant system at harvest ; Suphan Buri,

1998 dry season

N recovery {% N applied)

Treatment - Unaccounted
Grain Straw Roots Soil

Urea 11.23 a" 7.29" 033 ab”  26.80 b" 54.35

Urea + straw 447 b 528 026 b 3566 a 54.33

Urea + hull ash 1145 a 7.78 040 a 33.87 ab 46.50

Y Means in a column followed by a common letter are not significantly different at the 5%

fevel by DMRT

Table 3. Uptake of residual “N-labeled urea by the second rice crop as affected by residue

treatment at harvest ; Suphan Buri, 2000 dry season

N uptake Recovery of initially applied *N
Treatment Total
Grain Straw Roots Grain Straw Roots
------ kg Nfrai - - - = = - o o e e = o e e
Urea 0.163 0.096 0.002 1.46 0.85 .02 2.33
Urea + straw 0197 0.125 0.003 1.75 1.11 0.03 2.89
Urea + hull ash 0.200 0.106 0.003 1.79 0.94 0.03 276
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Table 4. Soil ammonium - N and nitrate - N accumulation (kg N/rai’} during fallow periods

from urea N treated microplots

Weeks after rice harvest

Treatment Ammonium - N Nitrate - N
0 2 4 8 0 2 4 8
Wet season fallow
Urea 004 007 008a" 007 ab” 043 b" 057 054a" 034
Urea + straw 0.05 006 007b 00%9a 048a 060 049a 029
Urea + hull ash 0.05 007 007a 007b 038c¢c 056 039b 036
Dry season fallow
Urea 0.05 0.04 0.04 0.10 0.09 0.08 0.08 0.08
Urea + straw 0.05 0.04 0.04 0.04 0.10 0.09 0.08 0.07
Urea + hull ash 0.05 0.04 0.04 0.04 0.10 0.08 0.07 0.07
“'Means in a column for each season followed by a common letter are not significantly
different at the 5% level by DMRT
Table 5. Mean grain yield and N uptake of rice at maturity as affected by urea and residue
management practices ; Suphan Buri, 1999 wet and 2000 dry seasons
Wet season Dry season
Treatment Grain yield N uptake Grain yield N uptake
(kg/rai) kg Nfrai (kg/rai) kg N/rai

Grain Straw Grain Straw
1. Control 480 d” 470 ¢ 3.87 592 b” 5.01 3.39 ab”
2. Straw 544 cd 461 ¢ 3.34 688 a 4.86 3.70 ab
3. Hull ash 608 bc 5.07 be 3.71 704 a 573 371 ab
4. Urea 04 a 334 a 4.13 656 a 462 291 b
5 Tr 2+4 656 ab 342 d 397 672 a 579 429 a
8. Tr 3+4 04 a 590 ab 4.03 720 a 5.09 293 ab

CV(%) 9.4 14.0 12.6 5.8 18.4 189

" Means in a column followed by a common letter are not significantly different at the 5%

level by DMRT
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