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vﬁaqn reduction (Hauck, 1972; Porter, 1975; Alexander,
1977) uanmni{ nitrification 819 W N ﬁ‘gn oxidized
8170 volatilized 1W/1dTauqRunTdfuuss laovmafnsen
mandl 15w NO; -N usz NO; -N Taw biological denitrifi-
cation WRZ NOz_ -N ot chemo (nonenzymatic) denitri-
fication (WINzazdM BATIMIAANTIUMMT nitrifi-
cation Lﬂuﬂﬁuéﬁtyﬁia:muqumsqtymu‘uaa N 3n@u
Tugmwrings (Reddy et al., 1976)

) -~ X -~
atl3fiany NHY-N fisnansofiniulaludulon
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laaaluduluammindy (Savant and De Datta, 1982)
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0.0005 X2 ﬁ'lé’mn‘ﬁ'agamm TEIN USTATAT (2520) AIUITA
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inTinseal dauifufsatrudafudedraduluuds:
fuijpiinTzinued

(2) Exp—1/2 37w 2 31 Snwemwindansenly
Tﬂu‘lu'ﬂqnﬁ‘rmuﬁu:u:tﬁmﬁm‘fhwm Exp—1/1 33
M Itnudaet1Iau _

(3) Exp—1/3 s 2 91 dseslhiussfiuuks
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SnTsFdetsduAemUTaine Available N 1u
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with MgO-Devarda Alloy (Black et al., 1965) uszla
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MITITIMIINEAT TN 6 18UA 1—3 YnTIAN—TUIIAY 2531 13

YFinmued NH;-N + NO; -N 1us1ve9 Total avai-
Jable N uaz3inssdrntrsdminemyIunm N lagifues
Kjeldahl

muaz%n’nﬁnnmmﬂam ’

o

waminasesldils N das1dw 9 Tudurmmings
sl iluTzozon sz wing 9t (dauazuks)
(Table 1) ﬂsﬂn;]'iﬂtf]ahiﬂu N ludugmmwintouds Aoty
35 74 U8z 135 WU ﬁ'uué‘omna;jluammfjﬁ‘oué"a 35 U
Ausenldiudsdn 100 % sxllvfum NH; -N uaz
NO; -N uangnarii nsnafie tf]ala’ﬂu N lusmwindauds
35 T usz 135 W wuhlluTanm NH; -N ﬁm?mﬂ'luﬁu

NN NO; -N yszanm 47.2 use 2.3 1 AURINY
‘ r Ao L 1

wiillelails N lusmwinduds 35 Ju udandenlviu

aglugmmuisbn 100 u sewuhiiviinm NO; -N #330yj

- -~ 1) ) x :
Iu@uluyFanmgandy NH -N Uszanm 3.6 i nafiens

- 1) 3 J
Wuwsginfennddouutasves N an NH,; -N 1w

- . eps . -
NO3 -N Taunszuaunms Nitrification ussziisnau

. - . ) -
(U3 (Alexander, 1965) athilinen luanmwnéu

[ [ - A -
whannuszenma¥eudaisulu Exp—2 (Table 2) @96u
v ) 4 & ) 13
whannnuszemafeudaniienwlu Exp-1 Usingi

-~ — L} -~ 1 x :
JUTum NO; -N ﬂ?mqluﬂuﬁaun'n NH,"-N nyfienaee
TWWIIENTEuIwm T Nitrification 8A8IWINE Nitri-
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TABLE 1. Forms of available nitrogen in the soil as affected by wet and dry soil conditions

Wet (Submerged) and dry soil conditions

Exp-1/1 Exp-1/2 Exp-1/3
Applied Submerged 35 days Submerged 135 days Submerged 35 days
Dry 100 days
N NH;-N NoJ -N NH;-N NO7 -N " NHJ N NO; -N
4 " 3 4 3 4 3
PPM —=m-meceemes eeeemmeemeees ppm N ----eeememeee ppmM N -eoocmcmees e pm N -----ommeeeee
0 45.3 0.5 ° 11.6 8.8 5.6 2.8
30 60.7 1.6 13.3 4.2 6.7 4.9
60 61.6 0.5 17.5 7.4 5.6 15.8
90 93.6 2.3 18.6 20.7 8.4 30.5
120 74.0 1.2 50.1 38.9 11.6 51.5
240 90.1 2.6 72.8 0.01 11.9 72.8
Mean 70.9 1.5 30.7 13.4 8.3 29.7

TABLE 2. Comparative forms of available nitrogen in the soil as affected by hot and dry weather and soll conditions

Submerged 35 days & Dry 100 days

Submerged 35 days & Dry 100 days

Applied under normal weather condition under very hot/dry weather conditions
N g —
NH, -N NO; -N Tot. Avail. N NH N NO; -N Tot. Avail. N
---------- ppm N ---eeeeeee ppm N ppm N

0 5.6 2.8 8.4 4.7 0.7 5.4
30 6.7 4.9 11.6 5.5 0.2 5.7
60 5.6 15.8 21.4 4.2 6.5 10.7
90 8.4 30.5 38.9 7.7 7.0 14.7
120 11.6 51.5 63.0 18.0 " 11.0 28.9
240 ‘11.9 72.8 84.7 53.9 24.1 78.0
Mean 8.3 - 29.7 38.0 15.7 8.3 23.9
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TABLE 3. Effects of nitrogen at different levels and days after submergence on forms of available nitrogen fixed and nitrogen recoveries in the soil

Applied » Days after submergence
N
Submerged 10 days ] Submerged 35 days
NH I -4 NO; -N Tot avail. N N-recovery NHI N NO3_ -N  Tot. avail.} N N-recovery
' Soil Nl Fert. N Soil NI Fert. N
+ Fert. N only + Fert. N only
------ ppm N ------ : ppm N % ppm N %o
[ ] - -
0 8.2 8.9 17.1 - - 8.4 2.1 10.5 - -
30 93 " 114 20.7 45.59 12.67 18.4 2.1 20.5 45.15 33.33
60 10.3 19.4 29.7 39.39 - 21.00 22.2 3.3 254 :33.69 24.83
90 13.5 - 30.6 4.1 41.84 30.11 28.7 7.0 35.7 . 33.87 28.00
120 30.3 38.0 68.3 50.44 42.83 40.4 2.8 43.2 31.91 27.25
240 88.2 47.4 135.6 53.09 49.42 82.4 8.6 91.0 35.63 33.54
" Mean 26.6 26.0 52.6 . 46.07 31.21 334 © 43 377 36.05 29.34

‘IOriginal, total of available N in the soil is 15.4 ppm N.

§ 0 ) o X J v — | —
s l rnwiRewdon NOS -N iflu NO; -N ¢ inszann
(@) N from Fertilizer N, 10 ds submergence. gamawdauas Youda (Smith and Chalk, 1980; Broadbent
(b) N from Soil N + Fertilizer N, 10 ds submergence. .
1 (9 N from Fertilizer N, 35 ds submergence. and Clark, 1965)
(d) N from Soil N + Fertilizer N, 35 ds submergence. p \ . - .
o L PR UazAmE (2529) WU w&IINlALy N dasn
a9 9 ludulugmmindouda 10—15 U ImIszauves
';\ - 0 16\A . - v. 1 - " ol [
g Available N Tudiuluszoziaimdsnsgenge Waifinuiy
> ; o v s ¥ .
o TZIAENN 9 [aBlawWzNTEEsI8T 35 T4 NaITMWHNTI
> g . “ o X o & -
S wF @Y = 3877/ (Table 3) Fyaziinladn uszuz 10—15 3 JuTuams
m QA I -~
= §ENuYed NH, -N usz NO; -N Indifisarii uadFuo
’ - P ) ¥ .
v = 274500 + OIS 89 NOy -N anssfizzuziam 35 Tundswmwind uaz
& ¢ -~ o A .
r = 0.3651 Wefifud N-recovery (fixed) uausuiilawnan Soil N +
20 . . ) o - X
Fertilizer N u831n Fertilizer N aghaido28da1iAuiu
- | e o - S | P
fiszue 10—15 unfiemwinty udsasmisldiiunTees
35 YUWAINNIWUNTY usz Linear Regression Equations
0 Ly ] L ] y ) 1 I 289 N-recovery usaalilu Fig. 1

0 30 60 90 120 150 180 210 240 . . ‘ v
- - . a - ] - L
BnSwaves Available N Na3ludiudenanindouu

APPLIED NITROGEN (PPM N) e Pl -
iuléinlu Table 4 (Exp—1) Woladly N vAsidnan

Fig. 1. Effects of applied nitrogen on recoveries of fertilizer nitrogen ‘ P - o - 4
or soil nitrogen in soils at different periods of submerged . Available N muludn uszdmaninm N nmue
conditions. : (Soil N + Fertilizer N) las'lajfinilofidud N ﬁazqtymu
uszyIanm NO; -N ﬁaﬂaemW:Lﬁmmmﬁﬂm:munw né’wm'la'ﬂn'luammfﬂﬁ'amu wWuIHUTuNm Available N
Chemo-denitrification (Aerobic denitrification) 84 'ludﬁ'uﬂmi’n 9 ulTUImge 9 a1 9 uazlaiflnnuduiug

a . . ] [ - - [ a
NO, -N 8uiileaunan Nitrobacter aunielaiswnia: AUNSNAATINIASY (r = —0.4604) uaznuidefidud N
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ATINITITINITLINEAT T.l'n 6 Lﬂ'lm. 1—3 YNTINU—TUINY 2531

Wéiudn ¢ = -0.0224) uathfmuafidudgywses N
{aul4wun7 Fertilizer N-recovery WWdiuszas 10 Y4 nea
SIS (Y = 12.7203 + 0.1712 X, a = at 30 ppm N)
wuilSum Available N ludnduijodng 9 Suwaliiy
AuFURUT IS UNaNAnT A LETY (r = 0.5940)
wszfinnudmiutathsiitoddyduefidud N luduin
(r = 0.9040)*

15

1% Table 5 (Exp—2) uxnal¥ifiuin Available N
oﬁmi‘i'luﬁuﬁﬁ'niwaua:ﬂs:inimwlunww‘iuuau‘ﬁm'n':
1dunmin N ﬂdaa‘lﬂ'tuﬁulugﬂmmﬂu N ufazydu
831189 Available N ludul¥irdunndnfudeiy N
uffinw uddludulad Available N aFaaguin a1
Nauﬁﬂiﬂ'ﬂﬁqon'hluﬁuﬁﬁﬂ?mm Available N #3ajioy
athalsfinw fjp N aadluludnlurmmirdaasiisounils

TABLE 4. Effects of available s0il-N and added fertilizer-N on nitrogen uptake and yield of rice (Exp-1).

m #)) 3) 4 ) (6) ™ ®)
Applied Tot. avail. Added Tot. avail. Grain yield Fert. N! Amount of . Tot. avail. N N in above-
N N in soil : fert. N N calculated (ODW) recovery fert. N adjusted ground plant
in soil recovery biomass
in soil
----- ppm N —emen ppm N - gpOt—1--- ceeeee O oo e ppmM N ooem e ppmN - e U e
0 453 79.2 124.5 7918 2 26.28 20.8 66.1 1.12
30 60.7 72.3 133.0 96 25.10 18.2 78.9 1.17
60 61.6 64.6 126.2 78 23.78 15.4 77.0 1.23
90 93.6 56.0 149.6 . 9% 22.31 12.5 106.1 1.39
120 74.0 46.5 120.5 99 20.68 9.6 83.6 1.33
240 90.1 1] 90.1 112 0 0 © - 90.1 1.33
Cérrelation/w grain yield (4) r = —0.4604 - - - r = 0.5940 -
Correlation/w N in plant (8) r = -0.0224 - - - r = 0.9040* -
1/ Calculated from fertilizer-N recovery equation, Y = 12.7203 + 0.1712 N when a = at 30 ppm N.
2/ Not significantly different at the 5% level.
. [
TABLE 5. Effects of available soil-N and added fertilizer-N on yield of rice (Exp—-2)
ey ¥)) 3) 4 (&) (6) ™
Applied Tot. avail. ~ Added Tot. avail. N . Grain yield Fert. N! Amt. of Tot. avail. N
N N in soil fert. N calculated (ODW) recovery fert. N adjusted
' in soil recovery
in soil
. -1 -2 i—1 =1
--- ppm --- ppm N -ppm N(kg Nrai”" ") —-g.m (kg rai — %) -~ % --- --ppmN-- —ppm N (kg Nrai™ ")
30 5.7 85.1 90.8 30) 322bc (515) 27.29 23.2 28.9 (9.6)
60 10.7 " 80.1 90.8 30) 354.bc (566) 26.43 21.2 31.9 (10.6)
90 14.7 76.1 90.8 30) 365 be (584) 1 25.75 19.6 34.3 (11.4)
120 - 289 61.9 90.8 30) 403 b (645) 23.32 144 43.3 (14.5)
240 78.0 30.1 108.1 36) 576.a 921) 17.87 5.4 83.4 (27.8)
Correlation/w grain yield (4) r = 0.9384** - - - - r= 0.9910**

1/ Calculated from fertilizer-N recovery equation, Y = 12,7203 + 0.1712 N when a = at 30 ppm N
2/ Means followed by the same letter are not significantly different (P = 0.01) according to DMRT.
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EFFECT OF AVAILABLE NITROGEN ACCUMU_LATED‘ IN SOIL ON RICE

By

Chayong Nammuang, Varangkana Podisuk, Somsak Leaungsirqrat,
Narong Khengwa and Montian Chinda

Soil Science Division, Department of Agriculture, Bangkhen, Bangkok, Thailand 10900

ABSTRACT

Relationships between analytical values of accumulated N and yield of rice grown in a Nakhon Pathom clay loam

(Aeric Tropaqualfs) soil were studied in pot experiments. Using a CRD 6 levels of N at 0, 30, 60, 90, 120 and 240 ppm N,

respectively, even applied and mixed with the soil under slurry conditions. The N treated.soil was submerged and

maintained under flooded conditions for 35 days. Available soil N under both flooded and dry soil conditions was

determined, together with the yield of rice grown with a yield-maximizing level of N which was determined from on the
yield production equations and the actual amount of available N present in the soil.

The results indicated that the available N accumulated in the soils can be increased by the addition of N-fertilizer.

However, the quantity of available N accumulated in the soil was dependent on the percentage of N loss and the amount

* of N applied to the flooded soil. NH : -N accumulated in greater amounts than the NO; -N in submerged soils; in dry

soils under warm conditions the revese was true. However, in dry soils under very hot, conditions, the NH‘;L -N was

" found in greater amounts than NO3’ -N. These studies indicate that available N accumulated in the soil can be considered

as making a contribution to the N requirements of the rice crop when formulating N fertilizer reccommendations. It also

appears that the available N accumulated in the soil is more efficient in increasing rice yield than an equal amount of N

obtained from applied N-fertilizer. :






