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10- Dissolved Inorganic Nitrogen (DIN)
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6- Particle Organic Matter (POM)

7- Dissolved Organic Matter (DOM)
8- Dissolved Organic Nitrogen (DON)
9- Total Dissolved Nitrogen (TDN)
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1- Diffuse Double Layer ( DDL )



Y Saxe 05955 9 (DON) Jslome JT (339558 3 039 5 cilicko sladgS il

@ No

120

]
Q

100

80

60

DON (ppm)

40

20

GN-U ON-NA BN-SA

Soil 1

Soil 2

059555 395 €95 ;1 59U 525 Jgwo (AT S 93 ;5 (DON) 5055ks s o () JS5)
(N-SA) pgsigel liguw 5 (N-NA) ssigel ol s o(N-U) 851 (NO) 559 52y

mNo @N-U ON-NA @N-SA

pH

Soil 1

Soil 2

03955 355 99,0 iU 525 Jgwr (AT S 93 55 S PH (:Kilo dnnylio (¥ JSU3)
(N-SA) pgsisal g 5 (N-NA) ssigel &l oN-U) 2,1 NO) (359555 cr94

A5 eS8l e, 505 s S5 9 y» 43 DON

59re bdgS 3,8 ol L Lialesl ol 5l Jols ol
ails (DIN) SLs Jodoeo Sdns sy sl ol ,ab
Eamaze Ly duglio )5 S 03 10 13 posigal e o8 Ll 1]
90 y» N DIN ly s sl (5080 clale ey s ¢ olys
2 @) 5l oplpls g cuyid g ol cble I gl iy S
5 Oly i degemme 4 bayye gl Lol calus s 4 DIN
b e Bpo o i

2938 8L 258 00 000l B 5 ¥ (sla JS5 )3 oS jglailen
9 ©lis ggeome Clile 9y p ST 4 08 calisie glaagS
Cble 3 ogls g slbire SB g 0 )3 parigel 5 Cu i

sype Lo g3 i > o eddS b 1, DON elis Y IS5
Oisri 895 lajlo plod 13V SB 3 ey oo (LS adllas
e (pyieS g (ALl p)la atin > DON jlude oy it
5 3o |y doxa cpl i 05 dalie asllss 51 aim > DON
allas yg0 S Ay y3 55 U 063,S samlie (V) ) Kon
sladsan o bwgio job & DON clale o 15,8 i)l55 095
cbale loylgd o 51 50,5 Iy Sl (talesl polaz U pgd
DON _iolejl Job 53 Y S5 134 o 55 conl o5 4tlS ]
SS9 el s oloss yb > DON &l g, »
e pyieS Sl yap bl glate Wl o Mgy opl alizes



WAA Jlo  Foslos « YY alo «((6559liS gluo g pole) S g ool @y pis VY

slojlos 0 Coyid g Ol Glpsd Kg) SB 9> ya 40 4S5 j5b
Sy 5 59y 9 NOK N-SAS N-US N-NA &0 &y o2
s JS5) 55 NOS N-NAS N-US N-SA  &j50 &) pgsigal
Oy Sl a5 5,8 blatwl 4550 g5 oo dous cpl 51 (0 4 ¥
AU 295 95 3l ity S 93 12 1 posigal (izmed 9 a9
o i ol 423G Olyais ol g o3bj Sl SK gy g b5
b odnlio pyigel Cllgw 395 1> SB- 93 2 3 pggal (3
055 ol )3 paisel Y e 2 0gMe s oo Jlai 4 JSUS)
2 posgel Olie 0392 YU sl 650 Jale 55 o (g2 e
08l Lo PH 3 (ol i 1) il Slgie 3957 slos (o
SyieS PH a8 Y S )5 alzns ol (Y) 3,5 0 S yguo idiand]

Do o odaliio (¢ Gl b ash Y S 4 cuns

2 gl 5l (3b (9995 (slalass )3 poisel 5 Co i + Syt
4Soygb dn Mibe adgS )3 39290 (Sdme gy il JISA
shbacab |y alyss aoys opyion 45 pgdgel ly i 55 S
4 pysigel Slilgus 3575 03y i 9 St e ey
0352 3 posigel (3o oyt S 20 1) pasisel oy oy
L]

SLSB ) 1 395 Slallas 3 (V) o)lSen 5 judsanl
+ i) gyt cale 4 S )lS WS g (S
YL 539 03,8 8Ly (gt 395 & Slac S ) (Cu yi
Ao 13938] a8 2> LS 50 (W) di pgi .l 0398 ncs S ady
By i SloS Bty JiSa )3 posigel iz 298 p SlS VY
25,8 S Il sl o logasce dne (o5 a3l cases

g 1 59 oS b &l ) g B 4SS

g pn d S SISm0 paigel g ot g lzg clie

250 —e—No -—mNU —aNNA —o_NSA
200
€
a 150
RS>
& 10
o
50
0
(Os0) U
250 e No -mNU —a& NNA —o N-SA
2004
B
o
£
pd
O
ot

28

63

56

35 42 49

(Ds0) Sl

ok 1> DON 1 (N-SA) pssigal Cliguw g (N-NA) @gaigal &l i N-U) 0,51 d(NO) (395 (19 caja s 395 Elil il (¥ JSd)
(omb) ¥ o (YU) Y o jlowd Jgmw AT S8 45 45 cilises



FY L Saxe 0595 9 (DON) Jslome JT (33958 3 039 5 cilicio sladgS il

B No EAN-U ON-NA BN-SA

160 -
a
140 a b
_ o .
120 b :0101
IS c }:0:0 -
S 100 ~ T [0
S 0% ole
= el 5505
< el rretet I
S s S o B
z G535 ooeso NN ——
el S35
60 (355 550
] lole otatel
o (05T S5
Z el S35
40 - 355 o
d [ '
etele
20 A L
0 ,
Soil 1 Soil 2

039555 355 €59 4 28U 25 S 93 53 (1 5 Cu ) el o (£ US3)
(N-SA) posigel lilgm g (N-NA) pgrigel &l is (N-U) 9! (NO) 559555 9

45
40 -
35 ~
30 ~
25 4
20 -
15 1

NH4 (ppm)

10 -

B No EAN-U ON-NA BN-SA

Soil 1

Soil 2

O35 355 95 a2 U 5 Jgw (AT SB 53 5 ponisel (ke aumylio (0 US)
(N-SA) pgsigal W 5 (N-NA) wgsigel 1t (N-U) 0,91 ((NO) 39,545 (39

3 Jols c st g Syt zeag gloj sgye 4 45 0392 0lS 5>
5 g Gl ol cleb SIs 1) el i slaailye
L1y ol cle (ol g passel clale (ials 55 (W) o)Sen
aslllas > an 81.050,8 5155 095 adllas gl o loj cuidS
degezme Sl 039y jg) 00 3l sty Sialojl o Jsbo &S (5,50
o 9 Al Lisli8l Kgy £ 5 0 sladian U o yis g il clale
e ohis aldllae 5 (F) 08 anls T cdale 1 b, o 5
olej e PH 5 5l bl 5 090 delue Cyguo jd a5 dad
Sy dn poigel (gl Jos 1 5 atin s ) a8
0+ ) g s
6355 s jlo plad jd 29 0 odmlive & S 10 &S jolailan

Vo5 sla s o as johailan oy cusdS L S gy yo

ole; cesiS U pasigel cbale Lol aisly iuliél 29, <oy
33 Oyl i 31,3 plool oaiiS gl a5 ol 033 Iy ialS
P osM_C uLA) CeslS l_) 99.\)99] L$'><'~"~)JJ L)Mmlf MLL?" Sk
by pyigel (o Sl a0 Wl oo (el i sl b
o 4 lis MolS gloasy a8 355 03y s j5 S il
poisel s 45 23,5 (5I3S (VF) w9 S gzl
ol s 5 wboe 2ol s 4 ilojl Jol slajey ploa )
pie S 93 2 ) Cujis g Olyis dsgere (LiljEl g, LYo



IWAA Jlo Foslod VYl o((5509L08 alio 5 pole) S g ST pi YF

a8 a3l lis oy SSB (s9) 2 953 ke )3 (V) (igS
5 Ciogy 5 A md o JuSi5 DON, TDN 5l 1> AY b 5Y 1y
VY B AA o0 DON (e clpuss a8 055,87 (5155 (VY) o)) e
Jles ailate JSis S g )3yl 3o gl ASl o doyd
P 5eyFr ooy Gice ) DON clyuss dield a5 ol lis o))
ol 0395 3o d VY B VD o bawgio b 4 aBiolej] baylyis
b o i b g (08 ST 3 & Vi) 35 paigal als
21y pasgel Lals s 55 (V)) ohen g por .l SB )
Olaie S Sure il bwg Ois 055 adllas 5y50 iSB

3,8

8 5 4ol

Olare BgS 2,8 &S ol (Lt lol ol )l Jeols ol
Lol 05,5 aalllas 5y5 0 (slacSE ;0 DON clale ials cely
S Jyloe 53 pysgel 5 yis 9 s clalé ggenme (jun
iy 355 555 oS 9 Blod ) 25 iy
DON clale ials o1y 15T o i pH il s 4 possel
b oy g ol clale gaammo dslllas 3)50 S 40 yo yo il
) iolS g, posigel 9 DON Lol asls il 31 K9y oyloj cusiS
S 9,2 0 aS ob lis uomed adllas (pl guls ol lis
s 5 9332 Jsle 355 S 5tz DON (sleg] sl
odas LSy Cayyis g Ol paazne inlajl slulyy WS
Gllwg aiely il olaidl des 4 |y TDN Joloro J875559 yis
ol 0392 2uoy> YO B VY oy bawsgianyob 45 ool

Sl o
oy S ise Jgtus 5 (e (sl Sliios dusgo
e oLzl ) (6 LSam gl 46 Ly odige LBl Ol
csimio o8N pyizee Sl Gl 0gd o 0,08 5 ;ST (gl e
JLS i)l sla Slataly )b 4 Gisu) 5 GBI et

wld 1y St

S ol 3l (2l ) poigel (lise S 93 8 55 (g5
g ol edbale 1 5t slaasS U 5l Jobs gl sl
Oy Y ojlods S1E 0 aS aady o Lis Y S o cu i
VW 59y U Ghais sbadgs om p> Clyis g Copis polie S
oinbejl b L BMsl pl ¥ oyleis S5 5 Jg odg L)Z}J"Lo)’]
cble SB g o 0 aS 3b ol bt .l 039 S by
Sy e LadsS dudy & Cod paigal Slalguws 365 5 posiel
.39.? ‘_’,_;.I 5 99_,..3901 <YL d|9_’£>u J ul‘"‘ S & el odg
Olyass (665 D55 o0 sdnlive V IS5 jd &S jolailer il oo
VA olos U 035955 o auw y 53 ooy Jgb )3 posisel
ol 483G S g5 5] o0l 8L Lilej

9 s g Olyigaeome DON woyd iy A S
4 pglailan md oo L loj Jobo > TDN & s | pgiigal
Cpsedle DON iolosl (luol 5 S g3y )3 345 0 osnliie
goem Ghalajl (slal )3 Se 2 g 0392 Jolore (5955 JS
Sloslyrgolaid] 355 4y 1) TDN odes yisy oy ¢ il g

Jsloe 5 ptalol glal 5 59y iliseo slo S g5
4 Y O)Lo._.«f) Ss ‘_b_lm P9 NH4 Aol V5 9 NO3+N02
YO/NY 9 NO3+N02 o)) /¥4 .DON o)) YV/¥ O g
259 Lialesl slal > oSSl an g B 4SS .l 030 NHy 2oy
o s SLS 93 1 Jslowo 3 (5950 Jdne 5 JI (slaJSs
ol slal 3 4ol any g gl M5 ialejl 9,5
NH; 203 ya0 9 NO3+NO; s jd A+/YD DON 1o jd VA/VA
SIDON pow ¥ ojlos S 5> g ons Jolis 1) ) o)less S5
203 Y/A5 NHy g 00,5 45/5F (NO3+NO,) o> Y/VOTDN
Olej i8S L aS S e o ol opl 4 dogi b .l 009y
Glgsge bawg QT s Bpao JJd & Yieisl DON ws
oS g 4Bl GialS (S (Sase sl b eizmang 0]
a8l Galidl 98 ol s > 4 NO3+NO; sy
2 Syl SBaw g9y p adllae 13 (W) ()Sen 5 Fg> sl
2 DON iobojl g9, > 45 253905 ()55 el jhg aidlats
by IS b g 039 Joloma ()9 S8 (p pdle S 4w o
Sy 9 s pgeme jud S )3 59, YO 5 SB- 95 )3 o) 4
9 pMgol ol 0 e85 )3 Jloeo (5950 JSb (Il



YO . Saxe o395 9 (DON) Jskome JT (33958 3 039 5 cilicko sladgS il

350 4 —e—No -—®NU —aNNA —o—N-SA
300 -
250 |
200 -

150 -
100 -

NO3+NO, (ppm)

(Ds0) 3

350 —e—No —®NU —aNNA —o—N-SA
300
250
200
150
100

NOs+NOz (ppm)

50

(Ds0) )

3 &5k g0 1 (N-SA) pguigel lguw 9 (N-NA) pguigel Sl dN-U) 8,91 dNO) (359 55 9o ool 55 Elit 3l (1 JSLd)
() Y 5 (YU) Y o,lond Jgw DTS g3 55 ilieo ko 3 S i

70 1 —e—No [-m=N-U- —a—NNA —o—N-SA
60
50
40 -
30 4

NH4 (ppm)

20

0 7 14 21 28 35 42 49 56 63
(D30) )

70 —eNo -—-mNU —aNNA —o—NSA

NH: (ppm)

0 7 14 21 28 35 42 49 56 63

(5s0) I
2 Jgtme pgrigal 51 (N-SA) egrigel colilgas g (N-NA) agigel il yius dN-U) 0,51 (NO) (339,55 398 ccajgrd 355 Elgil 3l (¥ JSS)
() ¥ 9 (Y1) ) o5lend Jom (AT SK g3 3 iliteo s yloj



IWAA Jlo  Polod VY wlr (((55)5LaS alioo 5 pole) S g T ol Y7

10-
11-

100
920
80 #'
70
60
50
40
30
20
10

(%) 32

0 7 14 21 28 35 42 49 56 63
(D32) d=5

1009 -e--- DON —=a— (NO3+NO2) —a—NH4

(%) Aa )

(Ds0) U0

() ¥ 5 (YU) Y 0 lowss Joms (T ST 53,5 Gl Jsb ,3 NH, 5 (NO5+NO,) DON &l punis s> — (A JSi5)

&bo

wOlats e les sl Ol g Ol yli) duwle (oo Cla (SB grsdols NYVE e ooVl -)
Alef K., and Nannipieri, P. 1995. Methods in applied soil microbiology and biochemistry.Academic press INC,
USA.
Andersson S., Nilsson I., and Valeur I. 1999. Influence of dolomitic lime on DOC and DON leaching in a forest
soil. Biogeochemistry,47: 297-317.
Cabrera M.L., and Beare M.H. 1993. Alkaline persulfate oxidation for determining total nitrogen in microbial
biomass extracts. Soil Sci..Soc. Am. J, 57: 1007-1012.
Currie W.S., and Aber.J.D." McDowell W.H., Boone R.D., and Magill A.H. 1996. Vertical transport of dissolved
organic C and N under long-term N amendments in pine and hardwood forests. Biogeochemistry, 35:471-505.
Emmett B.A., Reynolds B., Silgram M., Sparks T.H., and Wood C. 1998. The consequence of chronic nitrogen
additions on N cycling and soil water chemistry in a sitka spruce stand, North Wales. Ecol. Manage, 101:165-175.
Freppaz M., Williams B.L., Edwards A.C., Scalenghe R., and Zanini E. 2007. Labile nitrogen, carbon, and
phosphorus pools and nitrogen mineralization and immobilization rates at low temperatures in seasonally snow-
covered soils. Biol Fertil Soils, 43:519-529.
Gu B., Schmitt J., Chen Z., Liang L., and McCarthy J.F. 1994. Adsorption and desorption of natural organic matter
on iron oxide: mechanisms and models. Environ. Sci. Technol, 28:38-46.
Guggenberger G., Zech W., and Schulten H.R. 1994. Formation and mobilization pathways of dissolved organic
matter: Evidence from chemical structural studies of organic matter fractions in acid forest floor solutions. Org.
Geochem, 21:51-66.
Haynes R.J. 1986. Nitrogen in the Plant-soil System.Academic Press, Orlando.
Jones D.L., Shannon D., Murphy D.V., and Farrar J. 2004. Role of dissolved organic nitrogen (DON) in soil N
cycling in grassland soils. Soil Biol. Biochem, 36: 749-756.

12- Jones D.L., and Willett V.B. 2006. Experimental evaluation of methods to quantify dissolved organic nitrogen

(DON) and dissolved organic carbon (DOC) in soil. Soil Biol. Biochem, 38: 991-999.



v

v 20 339y 3 (DON) Jslowo JT 15955 1 (339 5 o gbodgs’ 13T

13-

14-
15-
16-
17-
18-
19-
20-
21-

22-
23-
24-
25-

26-

Keeney, D.R., and Nelson, D.W. 1982. Steam distillation methods for exchangeable Ammonium, Nitrate, and
Nitrite. In: Methods of Soil Analysis Part 2: Chemical and Microbiological Properties. 2™ ed Agronomy 9(1). ASA.
SSSA. . Madison publisher, Wisconsin, USA: 649-654.

Kennedy J., Billett M.F., Duthie D., Fraser A.R., and Harrison A.F. 1996. Organic matter retention in an upland
humic podzol; The effects of pH and solute type. Eur. J. Soil Sci., 47: 615-625.

McDowell W.H. 2003. Dissolved organic matter in soils-future directions and unanswered questions. Geoderma,
113:179-186.

Neff J.C., Chapin F.S., and Vitousek P.M. 2003. Breaks in the cycle: dissolved organic nitrogen in terrestrial
ecosystems. Frontiers Ecol. Environ, 1: 205-211.

Nohrstedt H.O. 2002. Effects of liming and fertilization (N,PK) on chemistry and nitrogen turnover in acidic forest
soils in SW Sweden. Water Air Soil Pollu, 139: 343-354.

Oyarzu'n C.E., Godoy R., de Schrijver A., Staelens J., and Lust, N. 2004. Water chemistry and nutrient budgets in
an undisturbed evergreen rainforest of southern Chile. Biogeochemistry, 71:107-123.

Perakis S.S., and Hedin L.O. 2002. Nitrogen loss from unpolluted South American forests mainly via dissolved
organic compounds. Nature, 415:416-419.

Qualls R.G., and Haines B.L. 1992. Biodegradability of dissolved organic matter in forest throughtfall, soil solution
and stream waters. Soil Sci. Soc. Am. J, 56:578-586.

Schrumpf M., Zech W., Axmacher J.C., Lehmann J., and Lyaruu H.V.M. 2006. TOC, TON, TOS and TOP in
rainfall, throughfall, litter percolate and soil solution of a montane rainforest ccession at Mt. Kilimanjaro, Tanzania.
Biogeochemistry, 78: 361-387.

Sjoberg R.M., and Persson T. 1998. Turnover of carbon and nitrogen in.coniferous forest soils of different N-status
and under different *>NH,-N application rate. Environmental pollution, 102; 385-393.

Smolander A., Kitunen V., Priha O., and Malkénen E. 1995. Nitrogen transformation in limed and nitrogen
fertilized soil in Norway spruce stands. Plant and Soil, 172: 107-115.

Smolander A., and Kitunen V. 2002. Soil microbial activities and characteristics of dissolved organic C and N in
relation to tree species. Soil Biol. Biochem, 34: 651-660:

Streeter T.C., Bol R., and Bardgett R.D. 2000. Amino acids as a nitrogen source in temperate upland grassland: The
use of dual labelled ( 13C 15N) glycine to test for direct uptake by dominant grasses. Rapid Communication in
Mass Spectrometry, 14:1351-1355.

Stuans A.O., and Kjgnass O.J. 1998. Soil solution chemistry during four years of NH,NO3 addition to a forested
catchment at Ggrdsjén, Sweden. Ecol. Manage, 101:215-226.

27- Tipping E., and Hurley M.A. 1988. A model-of solid-solution interaction in acid organic soils. Based on the

complexation properties of humic substances.J. Soil Sci., 39:505-519.

28- Vance G.F., and David M.B. 1992. Dissolved organic carbon and sulfate sorption by spodosol mineral horizons.

Soil Sci., 154:136-144.



Journal of Water and Soil e (5353US ol g pole) S5 3 of 4 i
Vol. 23, No. 4, Winter 2009, p. 28-38 wiﬁ@, YA-YA .o AYAA oyboun) oF o,lods Y ul>

Effect of different nitrogen fertilizers on Dissolved organic nitrogen and
Dissolved inorganic nitrogen in two Alfisols in the north of Iran

M. Mossadeghi * - A. Lakzian ** — G.H. Haghnia * — A. Fotovat’ — A. Halajnia®

Abstract

Dissolved Organic nitrogen (DON) is an important constituent of Dissolved Organic Matter (DOM). It has a
considerable effect on total dissolved soil nitrogen and it is very important as a nitrogen source of many aquatic
and terrestrial ecosystems. Dissolved inorganic nitrogen, which is another form of total soil dissolved nitrogen,
includes NO3;, NO, and NH,, which is very important for plant nutrient. Soil managements such as fertilizer
application affects the flux and concentration of DON and DIN in soils. The purpose of this study was to
evaluate the effects of different N-fertilizers application on DON and'DIN content of two Alfisols located in near
the Caspian Sea in the north of Iran. An experiment carried out using complete randomized design with factorial
arrangements. Four level of N-fertilizers (Urea, Ammonium nitrate, /Ammonium sulfate with Control)) and six
different times (0, 7, 14, 28, 42, 60 day) with three replications in two different soils. Changes in DON, DIN, pH
and soil respiration were monitored during the period of 60 days. The results showed that dissolved organic
nitrogen decreased significantly by N- fertilizer application in both soil samples however, NOz, NO, and NH,
increased. Ammonium sulfate showed the maximum effect .on DON reduction and it can be due to the pH
reduction. Changes in DON during the experiment varied from 11.to 75 % in both soil. At the end of experiment,
NO; + NO, formed a major part of total Dissolved nitrogen in soils.
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