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Influence of Nitrogen Fertilizer Application Methods

on Rice Yield and Changes in Soil Ammonium and Nitrate
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Abstract: The study consisted of two experiments conducted concurrently at the Multiple Cropping Center (MCC)
and Mae Hia Agricultural Research Station and Training Center (MH) Faculty of Agriculture, Chiang Mai University
during 2001-2002. The objectives were to examine the influence of N-fertilizer split-application {a total rate of 20 kg N
rai’) on yield of paddy rice, Klong Laung 1 cultivar. Changes in soil NH, and NO, in each fertilizer treatment were also
investigated.

Results indicated that rice yields obtained from MH experimental plots which had relatively high organic
matter and total N contents , were not statistically different among fertilizer treatments. On the other hand, at the MCC
plots with considerably low organic matter and total N, the three equal split-applications of nitrogen resulted in the
highest grain yield.

At both MH and MCC experimental plots, concentrations of NH 4' and NO, in surface and subsoils tended to
decrease 1-3 months afier rice planting for all treatments. Particularly, the NO, concentration decreased rapidly t
almost 0 mg N. kg within the first month (submerged conditon). Upon drainage, however, both NH,” and NO in the
soil tended to increase 1-2 months after rice harvesting. Considering the very low NH 4’ {0.03-3.42 mg N. kg") and NO,
(0.00-1.94 mg N. kg']) concentrations noted in the surface water and subsoil, the application methods and N-fertilizer

rate used in the experiment were unlikely to have any adverse effect on the environment.
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Table 1 Chemical analyses of surface soil samples (0-20 cm depth) taken from MH and MCC

experimental plots.

Location pH" om” Total N” p* K" Ca” Mg"
g 100¢g" g 100g" mg. kg’ mg. kg’  mg kg' mg kg
MCC 4.56 0.636 0.043 59.97 39.5 414.6 38.1
MH 5.72 0.962 0.060 5.18 39.5 414.6 61.3
"Soil 1 H,0=1:1 * Walkley&Black method ¥ Kjedahl method
“ Bray 11 method * 1 M NH,0Ac, pH 7.0 extraction

Table 2 Influence of nitrogen fertilizer treatments on rice grain yields obtained from MH and

MCC experimental plots.

" Treatment Total rate of 20 kg N rai’ Grain yield (kg rai’)’
BT 2 weeks AT 3 weeks AT 6 weeks AT MCC MH"

1 0 0 1 0. 698.3a 856.5

2 0 1/2 0 12 761.3a 954.3

3 112 0 0 172 741.9a 959.5

4 1/3 0 1/3 1/3 830.0a 901.9

5 (control} 0 0 0 0 486.9b | 905.6

6 (blank) 0 0 0 0 - -

average 630.3 915.6

" mean yields with the same letter are not significantly different at probability level £0.05

NS = non-significant

BT= before transplanting ; AT= afer transplanting
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Figure 1 Changes in ammonium concentrations at different soil depths as influenced by

nitrogen fertilizer treatments at MH and MCC experimental plots.
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Figure 2 Changes in nitrate concentrations at different soil depths as influenced by nitrogen

fertilizer treatments at MH and MCC experimental plots.

226



NSA1INBAT 18(3): 219 — 228 (2545)

azlwamananes

nisuasmislddelulasmuluszeznm

a1 nldlumsnaans luiidnTnadonands
| a Aas A o 1
wand luAunidunseinguas total N Aoudng
ga (MH)  d@nluaunisunieinguas total N
dr (Mcc) asiimsudalailyluTaseuludas
4 14

we A1 3 asa Teaemsldseanuuazidaninlu
’ as o ar o o 3
539 3 unz 6 et nasmsilndr i ldwa
HANRATR

manldeuilagres NH,/NO, Tudunn

Pl ] 1 ]
n3su3sms Tdije Ty Taswuluszezinasiegves
Y A 3 r = o
mstlgndnlinunTiuaaadlusie 13 Hound
msilnd1 uazaaasiigaludeun 3 nasmsiln
M lasluauiiivuniedaggenn (MH) U5
£ 3
¥93 NH, /NO, Tuauduvuazduaiaiiuul i
gannludunidunieingi dumsazauyes
+ - a W =] ;
NH, /NO, Tu@us3 12 ey #asmsinuiedd]
v é) aada v
wwahifngaiinluynnssudsifinsld iy
14 3

TulasmustaluAusuuusazauduma edalsn
NH,"
(0.03 - 3.42 wn. lu Tnsauge nA.) LAz NO, (0.00
= 1.94 wn, Tulpsiude nn)luAugudazly
vunileraau  msldijeluTasnudionssuids
meusasnl4lumnaass lihezneling
HATERDTNNLIATDY

A o =2 &2 ¥ ¥ a8
ATUD MU NWVUYUNAIUTINUDY

fnanssulsemn

AlvuuansTIvBLNWIZAMTNAAIMEAYN

9y

Y 1 ' a aw o A
TaivayumldneTumsisinanuidenioi

227

v a
BNEIBNN

Wieiid Sanziium. 2543 . Auiildlgnd. madwmlgi
‘ﬁmn AUSINHAT um’mmﬁamymmﬁmiwﬁ .

De Datta , S.R .1981. Principle and practice of rice
production . John Wiley & Sons,Inc,N.Y. p.89-110

Inko, A., F. Peter, and C. Ralf .1998. Denitrification
coupled to nitrification in the rhizosphere of rice.
Seil Biology& Biochemistry. 30:509-515.

Mae , Tadahiko . 1986 . Partitiening and utilization of
nitrogen in rice plant. JARQ .20(2):115-119.

Milkkelsen , D.S., S.K. De Datta, and W.N.Obcemea .
1995.Ammonia volatilization losses from flooded
rice soil. Soil. Sci. Soc. Amer. 1. 42 : 725-730.

Mitsushi, M. 1974 . Characters of humus formed under
rice cultivation . Soil Science and Plant Nutrition
20:249-259.

Malvany , R.L. 1996 . Nirtogen - inorganic form.p.
1123 - 1184 . In D.L . Spark et al.(ed)
Methods of soil analyses. Part 3 — Chemical

methods 3. SSSA Book Series : 5. Soil
Science Society of America Inc. & American
Society of Agronomy Inc.Madison , WI., USA.

Norman, R.J, D. Guindo. B, R. Wells, and G. E.
Wilson. 1992,  Seasonal accumulation and
partitioning of nitrogen-15 in rice. Soil Sci. Soc.
Am, J. 56:1521-1527.

Ponnamaperuma, F.N.1978. Electrochemical changes
in submerged soils and the growth of rice .
Soil and Rice Int. Rice. Res . Inst ., Los Banos,

Laguna.Philippines. p. 825.



- Parrick, W. H. Jr. and K. R. Reddy .1976. Fate of fertilizer
nitrogen in flooded Tice. Soil Sci. Soc. Am. 1. 40
679-681. - ‘

-

anSwaveadimilaijululnseudenaniind

sazmanfanuninuesluilsns hunsahiy

Sim, J.T.2000. Soil fertility evaluation.p.D 113-153.
In M .E. Sumner(ed.). Handbook of soil science
.CRC Press LLC.BocaRaton, Fl. ,USA.

228



