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RIS (mol.L)°s | Mol. L'*10° mol. L1 Shatal
22346 0.023 3.57 0.774 0.078 No
2260.9 0.022 3.42 0.771 0.081 N1
2260.9 0.022 3.37 0.774 0.079 N, | Mo
2252.1 0.022 3.45 0.773 0.079 Jual
2209.4 0.024 3.45 0.774 0.078 No
2260.9 0.022 3.43 0.774 0.079 N1
2260.9 0.022 3.33 0.775 0.077 N | M
22437 0.023 3.40 0.774 0.078 Jual
2260.9 0.022 3.40 0.774 0.077 No
2260.9 0.022 3.35 0.771 0.080 N1
23174 0.020 3.29 0.770 0.082 Ne | Me
2279.7 0.021 3.35 0.772 0.080 Jaal
2258.5 0.022 3.40 0.773 0.079 gl Jins
2234.6 0.023 3.46 0.770 0.083 No
22346 0.023 3.42 0.770 0.083 N1
22885 0.021 3.34 0.770 0.083 N, | Mo
2252.6 0.022 3.41 0.770 0.083 s
22346 0.023 3.45 0.770 0.082 No
22885 0.021 3.37 0.768 0.084 N1 Ky
2209.4 0.024 3.50 0.770 0.082 Ne | Mh
2244.2 0.023 3.44 0.769 0.083 Jual
2162.0 0.026 3.55 0.768 0.086 No
2162.0 0.026 3.53 0.768 0.084 N1
2162.0 0.026 3.52 0.765 0.087 N, | M2
2162.0 0.026 3.53 0.767 0.086 Jad
2219.6 0.024 3.46 0.769 0.084 U Juns
2162.0 0.026 3.64 0.766 0.087 No
22346 0.023 3.45 0.765 0.086 N1
2118.1 0.028 3.57 0.766 0.085 N, | Mo
2171.6 0.026 3.55 0.766 0.086 Jasks
2260.9 0.022 3.34 0.769 0.084 No
22885 0.021 3.31 0.766 0.085 N1
2260.9 0.022 3.40 0.768 0.084 N | M| ke
2270.1 0.022 3.35 0.768 0.084 Jual
2162.0 0.026 3.55 0.764 0.087 No
2209.4 0.024 3.50 0.766 0.086 N1
22346 0.023 3.46 0.766 0.086 Ne | Me
2202.0 0.024 3.50 0.765 0.086 el
2214.6 0.024 3.47 0.766 0.086 el Jins
2380.0 0.018 3.21 0.766 0.085 TN
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oY1 e (mol.L1)05 Mol. L1*103 mol. L? <
2380.0 0.018 3.18 0.771 0.082 No
2380.0 0.018 3.22 0.770 0.084 N1
2449 6 0.016 3.11 0.768 0.082 N, | Mo
2403.2 0.017 3.17 0.770 0.083 Jukal
24137 0.017 3.19 0.770 0.083 No
2449 6 0.016 3.15 0.770 0.083 N1
24878 0.015 3.12 0.770 0.081 N, | Mt
2450.4 0.016 3.15 0.770 0.082 Jualy
24878 0.015 3.07 0.771 0.080 No
2380.0 0.018 3.21 0.770 0.082 N1
2413.7 0.017 3.15 0.770 0.083 N, | Me
24272 0.017 3.14 0.770 0.082 Jukal Ke
2426.9 0.017 3.16 0.770 0.082 gl Jns
22885 0.021 3.41 0.766 0.086 No
22885 0.021 3.40 0.768 0.085 N1
23488 0.019 3.31 0.769 0.083 N2 | Mo
2308.6 0.020 3.37 0.768 0.085 Jad
24137 0.017 3.21 0.770 0.083 No
24878 0.015 3.18 0.768 0.084 N1
23174 0.020 3.29 0.770 0.084 N, | Wb
2406.3 0.017 3.23 0.769 0.084 Jualy
2209.4 0.024 3.50 0.768 0.085 No
2209.4 0.024 3.50 0.765 0.085 N1 Ky
2260.9 0.022 3.44 0.765 0.087 N, | Me
2226.6 0.023 3.48 0.766 0.086 Jual
23138 0.020 3.36 0.768 0.085 gl Jins
2209.4 0.024 3.53 0.764 0.088 No
2620.0 0.012 2.87 0.765 0.086 N1
2528.7 0.014 3.14 0.770 0.084 N2 | Mo
24527 0.017 3.18 0.766 0.086 Jual
25726 0.013 3.08 0.768 0.084 No
2790.4 0.009 201 0.765 0.085 Ny
2413.7 0.017 3.14 0.766 0.085 N, | Ms
2592.2 0.013 3.04 0.766 0.085 Jualy
2209.4 0.024 3.53 0.765 0.087 No
2260.9 0.022 3.37 0.765 0.085 N |
23174 0.020 3.38 0.765 0.085 N2 2 | Kk
2262.6 0.022 3.43 0.765 0.086 Jad
24358 0.017 3.22 0.766 0.085 el Jins
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1Y s (mol.L1)05 mol. L1*10°3 mol .L?
2379.8 0.018 3.25 0.771 0.081 No
24878 0.015 3.09 0.770 0.084 N1
24878 0.015 3.10 0.771 0.081 N, | Mo
2451.8 0.016 3.15 0.771 0.082 Jual)
24878 0.015 3.03 0.771 0.080 No
2528.7 0.014 3.03 0.771 0.081 N1
2528.7 0.014 3.02 0.774 0.079 N | Mo
2515.1 0.014 3.03 0.772 0.080 Jual)
2572.6 0.013 2.92 0.771 0.081 No
2528.7 0.014 3.04 0.773 0.080 N1
2572.6 0.013 3.04 0.765 0.088 N, | Mz
2558.0 0.013 3.00 0.770 0.083 Jual
2508.3 0.015 3.06 0.771 0.082 gladll Juns
2260.9 0.022 3.46 0.765 0.088 No
2234.6 0.023 3.52 0.764 0.088 N1
2379.8 0.018 3.31 0.765 0.086 N, | Mo
2291.8 0.021 3.43 0.765 0.087 Jual
22885 0.021 3.39 0.766 0.086 No
23478 0.019 3.34 0.765 0.087 N1 K
23478 0.019 3.30 0.765 0.087 N, | Me
2328.0 0.020 3.34 0.765 0.087 Jual
22885 0.021 3.42 0.765 0.088 No
2234.6 0.023 3.43 0.765 0.088 N1
2209.4 0.024 3.49 0.765 0.089 N, | Mz
2244.2 0.023 3.45 0.765 0.088 Jaal
2288.0 0.021 3.41 0.765 0.087 gladl) Jas
2317.4 0.020 3.40 0.765 0.089 No
2317.4 0.020 3.46 0.765 0.088 N1
24878 0.015 3.02 0.765 0.087 N, | Mo
2374.2 0.018 3.29 0.765 0.88 Juak
2097.3 0.029 3.83 0.766 0.086 No
2379.8 0.018 3.20 0.764 0.090 N1 Ks
2317.4 0.020 3.35 0.764 0.090 N, | M
2264.8 0.022 3.46 0.765 0.089 Jaal
2288.5 0.021 3.36 0.763 0.091 No
2379.8 0.018 3.27 0.764 0.089 N1
22885 0.021 3.34 0.765 0.087 N | Me
2318.9 0.020 3.32 0.764 0.089 Jaal
2319.3 0.020 3.36 0.765 0.089 gladl) Juns

2 gall daidand) dnndly 2aST1g Bl sl EBM)

" A ) odn oSS STl 3utdl Jale m BLIYY Jslas @B (T <6 (5) Jglud (o
Of Joludt ol oo oSy o ISCa0 ) Jght 3 ks o el £33 8 pgenBgd! 4Ty BN S

136



Al Sl agludl el Z5l1 2389

Y il e 05(1 1 J9a) 1S Jgein04.4 Loyt 13 P.B.C.K penssl doalaid) dadl g
bl e oy papdly spadt sedl J-1k 95.4,100.8 ,89.5: 3V ddksdl ol f1e g o

83 O g pad! gl <o) <jpapdl Uope AoV Spall Sl Lol dand) 03 OF o>
B pgligy & oW1 Gl asges o Al 800 BN S5 gl dlon B gl ksl o
5P ek DI e uSTD g SLAI s e Bubl oda 3 pemslsd! oluanel Lol o A Ml oda
LR G Lkl agenbadl ypo 3 L) D Cmliog - Ll oda 3 wibgims el BLII GBlygl (3 agawligd!
5 pamalil) BN oadisl) Lgins oy pesipdl o ages G A Ak ASh ) 5T 2 O ((B)
I el dadt 3 sy A1 Sled) Sl 30 O Ly Aoy 18 Al Ledand) dadl (5l
G 1t g i) staedd OF ot 31 N1(94.1)>N2(93.2)>No(91.7) .3¥1 Sl Lkl sadt J1 0
OLSS ikl gl o0 SIS peaid) dacd) (3 (Sgmanl) Slaccd) B Lol 2 geesligal] o) dad) B35
fadl a3y Ao Jos ggsanll bt OF LSl 3T M1(94.3)>M2(93.9)>Mo(90.8) —:g¥1 JS—adu
o lgst 83b 5 31355 il il At OF 19,53 31 (14) 0,53 s as 345 dmad) 0l g pgrmsligal] dponlaid
JSCa s el gl 1 pe IS Bedaid) dand) 3 (owlgd) Slend! Sbgians 180 OF (- gt B3
Colanal pgenslipdl Bl b LAl O Jgdll (S e (0. K2(96.4)>K1(91.9)>K0(90.7) —: ¥
Pl gel Aardaid) el Lylie i . pgensligal] onalaidl Wganw (3 p9ewgdl Shand) CSMaLAll By ()€ O
Of LSy 31 Logaslyy wis(2) (cmallly )l ke Jaa Lo s Buond! 19 Bubondl SBLalak § dulylll &5 &
& 2ol Landaidl dadl delaas LBy 31 Bend) p SBlall § Loy i) O "l "B 3 Slia
o L odd 5 S LN e Jud (b e 1da 0 OF "Ll Sl e Ol U1 > g sl o)
o) S g B psely 3 Jool el e
Skl g 13 gl

a1 o 5 ol A1y o3 o aB15hL Lo N1 pgeubgal] LSO oSN (08 ool 0 a5
ST (T 6 S)dghir o it kad) da¥) o a5omlipdl Bjaler ] "o "ylme L) 2 Ladagg 1))
J3lwg 1S oils 659.1 T 108" Jgansin].69 oS ashy I U3 Lyl & jiedl 8 jd1 pgebiys dad
Jeol$1 I3 o Lanall pgenslipd) SISy iygd L 13) 8 SN 0da iy 17 048727682 el 0
83l Lol il gl e I il 8 5 pgeabipr o SV bl Lgas Bl 39 BdlasY)
el o o3y papdly gpad) gdl Jo-1 4k 1.81,1.68,2.17:45Y)

137



2009 2540 142 (Lols sde) &1 sty dle
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Cmol. kg &) Cr;ol.kg'l (mol.L1)05 e ) Bt (rZS}A (r) bis,¥i halal)
1.72 75.1 Y=-1.72+75.1X 0.884 0.940 No
1.88 84.6 Y=-1.88+86.6 X 0.882 0.939 N
1.87 86.2 Y=-1.87+86.2X 0.904 0.051 N2 Mo
1.82 82.0 Jual
1.96 82.2 Y=-1.06+82.2X 0.897 0.947 No
1.89 84.4 Y=-1.89+84.4X 0.859 0.927 Ni
1.90 86.5 Y=-1.90 +86.5X 0.906 0.952 N2 Mz Ko
1.92 84.4 Jual
1.66 75.5 Y=-1.66+75.6X 0.018 0.058 No
2.02 91.1 Y=-2.02+91.1X 0.906 0.952 Ni
1.77 88.0 Y=-1.77+88.0X 0.920 0.959 N2 M
1.82 84.9 Jual
1.85 83.7 glladll Jutne
2.09 90.4 Y=-2.00+90.4X 0.012 0.955 No
2.14 95.1 Y=-2.14+95.1X 0.925 0.962 N
1.1 93.1 Y=-1.91+93.1X 0.931 0.965 N2 Mo
2.05 92.9 Jual
1.96 85.5 Y=-1.96+85.6X 0.922 0.960 No K
1.92 90.4 Y=-1.92+90.4X 0.920 0.959 N 1
2.16 89.0 Y=-2.16+89.0X 0.937 0.968 N Mz
2.01 88.3 Jual
2.34 90.0 Y=-2.34+90.0X 0.939 0.969 No
2.50 97.1 Y: 2.50+97.1X 0.966 0.983 N
2.60 101.1 =-2.60+101.1X 0.947 0.973 N2 M.
2.48 96.1 Jual
2.18 92.4 glladll Jutne
2.33 88.4 Y=-2.33+88.4X 0.943 0.971 No
2.16 92.8 Y=-2.16+92.8X 0.941 0.970 Ni
2.68 96.0 Y=-2.68+96.0X 0.910 0.954 N> Mo
2.39 92.4 Jual
2.22 100.3 Y=-2.02+100.3X | _0.933 0.966 No
2.13 103.9 Y=-2.13+103.9X | 0.953 0.976 N
2.29 101.9 Y=-2.09+101.9X | 0.947 0.973 N> Mz Kz
2.21 102.0 Jual
2.57 100.4 Y=-2.57+100.4X | 0.933 0.966 No
2.33 96.7 Y=-2.33+96.7X 0.949 0.974 N
2.13 91.0 Y=-2.13+91.0X 0.948 0.974 N2 M2
2.34 96.0 Jual
2.32 96.8 gladll Jutne
1.69 94.4 Y=-1.69+94.4X 0.945 0.972 ish )1
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22 e & Condl OBl (Q /1) 8uidly dand) o9gds 0d 16 Jgur

N . - R (€99 J.»bw
}); ,.'L‘;.‘ }:“L’j’ eﬁ..»b}.u 0\.:0.3.!4...\.“ A N L J“
cmol. k;-l sdi | Cmol. kg ' mol.L)y ot ) Aslas -w;x“ by SMatall
‘ () ()

1.69 95.7 Y=-1.69+95.7X | 0.939 | 0.969 | No
158 89.5 Y=-158+89.5X | 0.908 | 0.953 | N:
1.56 95.4 Y=-156+95.4X | 0.918 | 0.958 | N, | Mo
1.61 93.5 - - - Juals
1.59 92.8 Y=-150+92.8X | 0.927 | 0.963 | No
147 89.1 Y=-1.47+89.1X | 0.880 | 0.938 | N:
1.29 84.0 Y=-1.09+84.0X | 0.891 | 0.944 | N, | Ms Ko
1.45 88.7 - - - Juals
1.38 915 Y=-1.38+91.5X | 0.008 | 0.953 | No
1.69 9.4 Y=-1.60+92.4X | 0.925 | 0.962 | Nu
161 95.0 Y=-161+952X | 0.906 | 0.952 | N, | Me
1.56 93.0 - - - Jual
1.54 91.8 gladll Jutne
1.80 85.4 Y=-1.80+85.4X | 0.039 | 0.969 | No
17.80 86.7 Y=-1.80+86.7X | 0.935 | 0.967 | Nu
152 81.5 Y=-152+815X | 0.929 | 0.964 | N, | Mo
1.71 84.5 Jaal
1.74 100.1 Y -1.74+100.1X | 0.951 | 0.975 | No K
153 98.3 Y=-153+98.3X | 0.980 | 0.961 | N: 1
1.93 96.1 Y=-1.93+96.1X | 0.951 | 0.975 | N, My
1.73 98.2 Juals
2.15 88.8 Y=-2.15+88.8X | 0.910 | 0.954 | No
2.23 91.9 Y=-2.23+91.9X | 0.937 | 0.968 | N:
2.06 94.9 Y=-2.06+94.9X | 0.939 | 0.969 | N Mz
2.15 91.9 Juals
1.86 91.5 glladll Jutne
252 104.0 Y=-252+104.0X | 0.966 | 0.983 | No
1.48 120.9 Y= 1.48+120.9X | 0.966 | 0.983 | N:
1.09 80.6 =-1.00+80.6X | 0.945 | 0.972 | N Mo
1.70 101.8 Juals
1.04 92.3 Y=-1.04+92.3X | 0096 | 0.998 | No
0.83 90.4 Y=-0.83+90.4X | 0.984 | 0.992 | Nu Ky
1.01 114.0 Y=-1.91+114.0X | 0.931 | 0.965 | N, | Mt
1.33 98.9 Juals
2.42 98.8 Y=-2.42+98.8X | 0.941 | 0.970 | No
2.40 108.8 Y=-2.40+108.8X | 0.955 | 0.977 | N
1.70 86.6 Y=-1.70+86.6X | 0.809 | 0.948 | N, | M2
217 98.1 Juals
1.73 99.6 gl Jums

<eH o <gpad) godl o gV oW sl il p 1 ageubg 008 OF >3 3
sallly orn ) ade oo & Gjlhs e w3 gke Jgeadl & BV il 8 1 agenlis @b OF . i) dje
Of cBLiabl pgewbsll CBLAN Bylowiul ey ol Sldans oy Ll 3y9 L8 s .(4) sa ) ol ((2)
0 ik ) O pgmnigd) o itfin b o St Wl G 39 p3maipd G o 6 0 g5 Y B0
PSHIR TPV RUNCE VGO L SEW I B PO,
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G Upe 3 Coudt SMalak (Q /1) 3usdly dandt o5¢he 03 7 Jgur

25 03l | agabgal) dpeais) dad) ] Jolas
Cmol. j&di | Cmol. kg;!{ mol.L) ) Lt dstas **”er‘z;}‘ gl VPR EEYRRY
kg ‘ (9]
1.47 82.3 Y=-1.47 +82.3X 0.880 0.938 | No
1.48 97.1 Y=-1.48+97.1X 0.901 0949 | N
T.47 97.7 Y=-1.47+97.7X 0.937 0968 | Nz | Mo
1.47 92.4 Jaal
152 102.1 Y=152+102.1X | _0.958 0.979 | No
1.42 99.8 Y=-1.42+99.8X 0.920 0.959 | N:
152 105.7 Y=152+105.7X | 0.924 0.96L | No | M|
1.49 102.5 Jaaly
.40 108.7 Y=-1.40+108.7X | _0.933 0.966 | No
121 87.0 Y=-1.21+87.9X 0.941 0.970 | N:
1.19 88.8 Y=-1.10+88.8X 0.949 0974 | N, | Me
1.27 95.1 Juaal
1.41 96.7 gladll Jukas
2.16 96.8 Y=-2.16+96.8X 0.943 0.971 | No
1.08 87.0 Y=-1.08+87.0X 0.943 0971 | N:
1.59 88.9 Y=-1.50+88.9X 0.939 0969 | N, | Mo
1.91 90.9 Juaal
7.90 89.8 Y=-1.00+89.8X 0.004 0.951 | No K
1.73 89.1 Y=-1.73+89.1X 0.935 0.967 | N: 1
1.86 96.3 Y=-1.86+96.3X 0.943 0071 | N, | M
1.83 91.7 Jaal
1.75 82.6 Y=-1.75+82.6X 0.004 0.951 | No
2.37 104.3 Y=2.37+104.3X | 0.931 0.965 | N:
2.19 90.5 Y=-2.19+90.5X 0.889 0943 | N» Mz
2.10 92.5 Juaal
1.95 91.7 gladll Juao
1.70 84.4 Y=-1.70+84.4X 0.992 0.996 | No
1.66 82.0 Y=-1.66+82.0X 0.910 0.954 | N
1.42 94.3 Y=-1.42+94.3X 0.941 0070 | N; | Mo
1.59 86.9 Juaal
2.0 83.4 Y=-2.40+83.4X 0.651 0.807 | No
1.78 100.1 Y=-1.78+100.1X | _0.964 0982 | N Ks
1.97 97.9 Y=-1.97+97.9X 0.962 0981 | N, | Mu
2.06 93.8 Juaal
2.24 108.1 Y=-2.24+108.1X | 0.968 0.984 | No
1.64 90.5 Y=-1.64+90.5X 0.084 0992 | N:
1.08 93.9 Y=-1.08+93.9X 0.960 0080 | N, | M2
1.95 97.5 - - - Juaal
1.87 92.7 - - - gladll Juao
)JLA\

Byl lowisly agemsbgdl ot Blptl) g 3 95 39madl 0981 L (1988) ol slioh ¢ comedl) -1
Bl sl — A1y S — pnirls Wby sy S gianll ol 51 huall

p5ebigdl ipjalr o culgdl doandly 28y 3B, (2000) (el N Godd 5 A hat (pnf) 2
ey pgall 12 A & pgligdl igpalr—1 (33) pms i j0N Jgast B 49
- 31-23: oWl suall ¢ (31)ud 431!

pudie st Bl RN panmipd) ASaatidgag. (2001) gmf) drle oy o w2 gkl -3
033 Jir sl —gl ) galall oyt 2501
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THERMODYNAMIC BEHAVER OF ADDED POTASSIUM
WITH NITROGEN AND ORGANIC FERTILIZERS DURING
POTATO PLANTS GROWTH SEASON

K. J. Abdulrasol K. S. Jawad H. Y. Aldolayme
ABSTRACT

Laboratory experiment was conducted according to thermodynamic
criteria on samples of field experiment on silt loam soil(Alluvium) to investigate
the efficiency of thermodynamic criteria in predication of plants response to
potash fertilization by utilization potato plants as biological indicator . The study
was conducted by treating 5g of soil samples with number of 0.02 M CaCl:
&MgClz solutions which containing increasing concentrations of potassium
ions(KCI). The ratio of mixing was 1:10. After shaking & equilibrium, the soil
samples were extracted & ions of Ca, Mg, K were estimated in extracts &
electrical conductivity was measured. Then the flowing calculations were carried
out, ionic strength, activity and activity coefficient , activity ratio, free energy,
intensity & quantity curve were drawing & soil buffering capacity were counted
at three stages of plant growth .The results indicated that 77% of soluble
potassium was active along plant growth. Free energy values at equilibrium
before, during and after planting indicated that the soil had high availability of
potassium. Values of buffering capacity of potassium indicated that the soil had
high ability to escort the variations occurred in the soil. Values of labile
potassium indicated that the soil had good ability to release potassium.

Part of Ph.D. Theses for the first author.
College of Agric. - Baghdad Univ. — Baghdad, Iraq.
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