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KINETICS OF AMMONIUM AND POTASSIUM  RELEASE UNDER
ADDITION OF DIFFERENT LEVELS AND DOSES OF
NITROGENOUS AND POTASH FERTILIZERS IN SOIL PLANTED
WITH WHEAT (Triticum aestivum L.)

Mahmood N. AL-Yasari Mohammed A. AL-Robaiee

ABSTRACT :

Kinetics of ammonium and potassium release were studied in silty clay loam soil in
order to describe ammonium and potassium releases from soil and how they are effected
by addition of nitrogenous and potash fertilizers during the flowering and maturity stages
of Wheat growth. Field experiment was carried out at a field belongs to crop science
department , College of Agriculture ,University of Baghdad, by using three levels of
nitrogen as urea (46%N) that were 0, 100 and 200 KgN.ha™ , and three levels of
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potassium were added as K,SO, (42% K) that were 0, 80 and 160 Kg K.ha™ , their
addition were at two doses (half before planting and half at flowering) and three doses
(third amount before planting , third at tillering and the last third at flowering ).Wheat
seeds of class( IPA99 ) were planted during the winter season of 2010, using 140 Kg
grains.ha™,

The result showed that kinetics of ammonium and potassium release from the soil were
best described by diffusion equation and it explained presence of two stages of their
releases, the first one described the release of the easily available forms and the second
one described the release of the unavailable forms of ammonium and potassium at the
flowering and maturity stages of Wheat. The values of the accumulated amounts of the
released ammonium and potassium increased in all the nitrogenous and potash
fertilizers treatments with time either added alone or together as three doses at flowering
and maturity stages of Wheat. There were increases of potassium release constant values
and decreases in ammonium release constants values in most of the nitrogenous_and
potash fertilizers treatments at flowering and maturity stages of wheat compared with
their values in control treatments (NoKg) at the same last stages. The values of ammonium
and potassium release constant (Kd) were lower in the maturity stages than the flowering
stages in most treatments.
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5 NiKp) (Uil aladl Al euy oan sl
s e B Al e sl Had A (NK
JKEY) o2 Clginia iy Ul il g e il
G Wl Aglie agisel) il Gl je asas
LS Cadiply Ael 3N JB Alsje (A6 S0
(N2Kg 5N1Kp) crilebadl) a5 ) yaiall o 51 5aY)
Al e s Naske 76.99 569.99
23S Neaake 69.99 5 60.65 s s 5l A s
58.32 = 4 jlis, il prail) A o B Mgl e
(NoKg) %all ilalas i a2 Nazle 48.99
Azl o sl e ALl maill g a3l dls
o) (A e @) B eaa gl Jua il Slaud)
dala e at b (@ddl eall) L 8
QS 3Ly dalyall eda (A cpa g Jll J pandll
Joon Lo e (38 135 45l (3 Dalall o i saY)

Zuliang s (1999)0ssals sl N Ade
.(2012)
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< (N2K1 5 NiKy) Odilaladl) o Dol
@ sl e TaaSNale 7931 5 72.32
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—=0—NOKO == N1KO N2KO
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wpeNOK1 = N1K1 <t N2K1
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Adly A gl Sland) s 18 NadS (200 5100 ) Omsionall o ol gal) Slacddl (o Tt KadS
ilady
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AT dia g b Alarisal) dpdaly ) Yl (SE) (o) Uad) g (1 ) Jasesad) Jalsi N Jalae a (1)l
A1 ,30 08 4l (e o gaedi gl

5 gal) Al &8 sh Ly A5 A a4
SE r SE r SE r SE r SE R
0.09| 091 2259| 0.95| 0.07| 0.90 0.12] 099] 4291| 0.82
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DA Cuag A Alarial) dpdly ) e el (SE) bl Uaddl g (1) Bl ) Julaa ad (2) 3k
Slady E lawd) dBLa) die 33l Alda pal 4 ) (e o gaed gal)

-

5 581 dd)a &8 sh _Laany) A9 A Sha 4 dlalaal)
SE r SE r SE r SE r SE r

0.09] 090 | 16.43| 0.94| 0.07 | 0.88 | 0.16 | 0.99 | 29.46 0.80 | NgKgq
0.09] 091| 19.76| 094 | 0.07| 0.88 | 0.18 | 0.99 | 36.11 0.81| NK;
0.08] 0.92| 19.85| 0.95| 0.07| 0.89| 0.14 | 0.99 | 37.88 0.83 | NoK»
0.09] 0.90| 19.34| 0.94| 0.07 | 0.87 | 0.07 | 0.99 | 34.39 0.80 | N;{Kq
0.09] 091| 1960| 094 | 0.07| 0.88 | 0.16 | 0.99 | 35.75 0.81 ] NyK,
0.09] 0.92| 20.06| 0.95| 0.07| 0.89| 0.14 | 0.99 | 38.44| 0.82| N;K;
0.08 0.93| 20.60| 096 | 0.07| 0.90 | 0.15| 0.99 | 41.38 0.83| N;K,
0.08] 0.92| 20.39| 0.95| 0.07 | 0.90 | 0.13 | 0.99 | 39.67 0.83 | NyK;
0.08] 0.93| 21.05| 096 | 0.07| 0.91| 0.12| 0.99 | 43.42 0.84 | N,K,

DA Cuag B Alarial) Al ) caleall (SE)oubil) Uaddl g (1) Bl Y1 Jalaa ad (3)ale
LCilads S0 Mlad) A8La) die alil) guiail) Ada el 41 (e a gl gl

5 94l Al z8 b laany A A a4 Alalaall
SE r SE r SE r SE r SE r

0.07] 092| 1269| 095| 0.06 | 0.89 | 0.15] 0.99 | 23.60| 0.82| NyKj
0.07] 093 | 13.69| 096 | 0.06| 0.90 | 0.12| 0.99 | 27.22| 0.83| NyK;
0.07] 093] 13.73| 096 | 0.06 | 0.91| 0.12] 0.99 | 2851 | 0.84| NK,
0.07] 092| 12.78| 095| 0.06 | 0.90 | 0.15] 0.99|24.40| 0.83| N;K,
0.06| 094 | 1237|096 | 0.06| 0.91| 0.13] 0.99|25.69| 0.85| N,K,
0.07] 093] 1402| 096 | 0.06| 0.91| 0.13] 0.99|19.17| 0.84| N;K;
0.06| 094 | 1465| 097 | 0.06| 0.92| 0.15] 0.99|31.83| 0.85| N;K,
0.07] 094 | 1440| 096 | 0.06| 0.91 | 0.12| 0.99 | 30.77| 0.85| N,K;
0.07] 094 | 16.70| 097 | 0.06 | 0.91| 0.10| 0.99 | 36.53| 0.85| N,K,

Macddly Slameal) 4y il cilil JLEEY Aalea Ao g3 4y grunal) p gl gall ) 2l i Salaa ad (4)3ale
lads EG UG o sland) ddLa) sie ddaial) ULy gad Ja) o g (il gall g (A g Al

ISSN 2072-3875

(“Thelu aaS adle) aganlisd) ) At ey Jalaa Alalaal)

el:d\ @'Aﬂ\ :ﬁAJA o Al 3.\;).5
10™"x 0.69 10*x 0.78 NoKo
10*x 0.74 10*x 0.85 NoK4
10™x 0.79 10™x 0.91 NoK,
10™*x 0.69 10*x 0.81 N; K,
10™x 0.77 10™x 0.86 N, K,
10™x 0.82 10™x 0.92 N; K,
10*x 0.87 10*x 0.97 N;K,
10™x 0.86 10™x 1.01 N,K;
10*x 0.98 10*x 1.04 N,K,
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JAS Cua g b Aartiuall Lpdaly ll cYdlaall (SE) (o) Uadd) g (1) Jasasd) Jalii Y Jalas ad (5)3ala

81330 0 A o e g

5 681 Ad1a &8 sh _ldany A9 A a4
SE r SE r SE r SE r SE R
0.14| 095| 307| 099| 0.09| 0.95| 0.16] 099| 951| 0.90

Chay B Aaxinial) dpdly il cYslaall (SE) bl Uaddl g (1) ol Y1 Jalaa ad (6) 3
by GO dlanad) AL die b i) Al jal & i) B gai el al

5 681 Ad)a &8 sh by A9 A hea 43 ) dlalaal)
SE r SE r SE r SE r SE r
0.14 | 0.96 144|099 0.07] 097 | 0.11| 099 | 7.01| 0.93| NyKq
0.12| 0.97 1441099 | 0.07] 097| 0.11| 099 | 7.01| 0.93| NoK;
0.12 | 0.97 1391099 0.07] 097| 0.11| 099 | 7.01| 0.93| NyK,
0.13] 0.97 1.60| 0.99| 0.07] 097| 0.08| 0.99| 848| 0.92| NKq
0.17] 094| 400| 098| 0.10| 0.94 | 0.18 | 0.98 | 11.09| 0.90| N,K,
0.14 | 0.95 3.071099| 009| 095| 0.16| 099 | 951| 090| N;K;
0.15] 0.95 3.21]1099| 009| 095| 0.16| 0.99|10.18| 0.90| N;K,
0.13 | 0.96 2921 099| 008| 096| 0.17| 099 | 9.77| 091| N.K;
0.15] 0.95 3.62 | 098] 0.09| 095| 0.18| 0.98 1069 | 0.90| N,K,

gy A Aariuall Lal )l ¥l (SE) bl Uaddl g (1) Bl ¥ Jules ad (7) 3l
iy EO Slacad) ABLG) v Al griail) Ada pal Ay ) B 4 g ) jal

ISSN 2072-3875

5 gl dd)a &8 sh laay A9 A a4 Alalaall
SE r SE r SE r SE r SE r
0.14 | 0.96 1.39| 0.99 | 0.07| 0.97| 0.13| 0.99 | 5.57 0.93| NgKq
0.15| 0.96 2.08| 0.99| 0.08| 096 | 0.16 | 0.98 | 6.52 0.92 | NoK;
0.15| 0.96 2.08 | 099 | 0.08| 096 | 0.16 | 0.98 | 6.52 0.92 | NK,
0.12 | 0.97 1.39| 0.99| 0.07| 0.97| 0.11] 0.99 | 7.01 0.93| N{Kq
0.16 | 0.95 3.00( 0.99] 0.09| 095| 0.16| 0.99 | 9.51 0.90 | NyK,
0.13 | 0.96 2211099 0.08| 096| 0.13]| 0.99| 7.94| 0.92| N;K;
0.17 | 0.94 3.74| 098] 0.10| 094| 0.20| 098 | 8.74| 0.90| N;K,
0.14 | 0.96 2.78 1 098] 0.08| 096 | 0.17| 0.98 | 9.11 0.92 | NyK;
0.13| 0.96 2721 0.99| 0.07| 096| 0.17| 0.99 | 9.11 0.92 | N)K,
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Blameal) Ay i) ciliad JLESY) Adlae Aad) g9 Ay pnal) g gD Al Ao s Julaa o (8) 3ale
ilady EOG JCd e dlad) d8La) die ddaial) clilh gai Jal e e ol gall g A g i landly

(7 Aol pis pil) a giga¥) ad Ao Jalaa

all) aill dlda ya o il A ya dlalaal)
2.19 2.48 NoKo
1.43 1.66 NoKy
1.40 1.66 NoK,
1.66 1.88 N;Kg
1.44 1.31 N,K,
1.24 1.15 N; K,
0.94 1.32 N; K,
1.32 1.24 N,K;
1.08 1.22 N,K,
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