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Table 1- Soil physical and chemical properties
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: ; -1
Clay (%) Total nitrogen (%) Organic carbon (%) materials (%) pH EC (dS.m™)
38 0.1 0.95 25 78 1.3
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Table 2- Potassium analysis of variance present in soil (kg.ha™) in studied treatments

SiPgrid Sy GUIedS i ,ades o4l Sy @il Ol pbe
Physiological ripening  Anthesis Booting  Stem elongation  Tillering DF S.0.V
380438.8 3654.43 52071.13 504977.4 75389.53 3 Replication
144578.6"™ 5588.79™  160294.6* 34185.31™ 45493.31™ 6 Treatment
174335.9 11353.88 173713.7 189155.9 125627.5 18 Error
- - - - - 27 Total
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ns and « are non-significant and significant at 5% probability level, respectively.
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Fig. 1- The trend of K absorption under the influence of different plant residues
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Table 3- Mean comparisons of soil K concentration (kg.ha®) in the treatments of using residues of cotton, maize, wheat,
alfalfa, urea and control

Physiological ripening Anthesis Booting Stem elongation Tillering Treatment
S99 58 Sy SLidlos & O g o 8w 59,4y Sl
2156.3 a (+22.7) 316.09 a+12.23) 1472.6 ab (+21.2) 24428 a(+6.9) 1291.2 a+12.2)° e
Cotton
1818.9 a(+3.5) 368.68 a(+3.09) 1592.3 ab(+31.5) 2386.6 a (+4.4) 1378.3 a(+19.68) C’f)
Maize
2038.4 a (+15.9) 315.19 a+11.9) 1637.6 ab(+34.78) 2352 a +2.9) 1380.1 a (+19.84) pis
Wheat
1951.3 a+11.3) 355.45 a(+26.2) 1663 ab(+36.87) 2375.7a(+3.9) 1383.7 a+20.1) 49
Alfalfa
1581.4 a (-10) 347.47 a+23.37) 1425.4 ab+17.3) 2170.8 a-4.9) 1173.3 a+1.8) o9l
Urea
1757.3a 0) 281.64 a0) 1215b ) 2258 a () 1151.6a ©O) sl
Control

S Al 5l MBS sy golyy 80 slael
* The values in brackets show the difference with control treatment.
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Table 4- Amount of available K in residues of cotton, maize, wheat and alfalfa

gy XV <48 Ay

Alfalfa Wheat Maize Cotton

Ly
Residue

0460 0312 0301 0.140

(pS9S 53 5) Lk ouliy sl e
Primary amount of residue (kg.ha™)

ods poml gla g uSojliil 4 a5 L (Fageria, 1997) cuwl o
joa S 5 Ll Jloel o8 e a8 a0 Jlad 4 Sy (69,
5 Sl ol 0395 LS oS L (el sl p3Y el
ool slym aS 4 )S s,138 (Soltani et al., 2010) ) Kan
Sl 4 sl 3 Slas Jgax slp g puS olS 5l 3590 el
Gl i) e 3555 ) s W el L5 KO p Sk YO
oy 395 wlio plo 53,18 & Yleinl Ll 5,18 5, 0ge &5
2L bl b 9 Lol el L osliy 39008 s (sl 35
P e il U olsgS wl il b cupie § Gl 4 wilgs o 5

sl 5o el 41 oS L (el

5 25 oS

o 2lS gLl jloslinl ST (LS Gaios ol ls
St e sbau e (S las o 09 slaodles lgis
5 S 5 O bl )0 o 4 (65y5liS slapllas (bl
= de aasyie 3 bl 3 )8 0950 5 odlatul 5)50 (Ll Hluie
o ol a5 (i (el (e il Lelse (1iSan
slad by 538> by Bl ©)9pd Cuns il (Sole
9290 (2N @lie (A SHL > S g Gl (2bjyl 2 peS
lallas (g pis W 9 o0 polu! diej ol )3 3 Ll >
1 Pl ol e olog 5 iy 5 (S
onl paie ol Gpao QLI GRIB lp 0 cpite S5 o
Ol oS & 0,8 )18 o ytd 13 S )3 loj sl o
b ansly 5L

Fageria, 1990; Fageria & ) o plos] oldlae 5 b
2 peolty gl |5 aojd Ar L5 Ve 250 (Gheyi, 1999
Aleioe (Bl gy g pAS e (SUE (g slao )l
5 Slogo (3 de 5o a3 Uiy 85 s > el 5 25
De ) ab oo phalidl s any digdo S 5 SB b g b
Ll dipy copie U plply (Datta & Mikkelsen, 1985
@hLS Gl 4 plgiie Slge b ai)s oM ) dilise lals
(Da i) 5 lghesls 3,8 K (£5y5ktS” (sloilolis Ky 55lsST
4 =ly;olS iy 59y adllae > 55 Silva & Ritchey, 1982)
Lagl 5 (o5 42 QlalS ol ol il 53k o sisges a0 ()
aydng bl ooy Lials iSa 3 p)SelS VA 4 ) pawl 4

595 clalles > (Edward et al., 1998) |)LSea 4 5l
pASS 9 yd blay 4 jo0 gy 5o (Sl M) &S 155 S eamliie
Cbale oy Wb oo 4325 Sy bgw Ll g 3900 0
9 PS5 bl lass 93 53 & oy (Lt (B )adgs Alepe )3 ety
do)yd o (FAFY 5 24/FY Jolee CIN o L s ) @pd
iy Al jlade (392 YU g (303 V 9 VY o5 ) Vb (005
(F Jgiz pS oS )2 25 V) 5 +/MIV i ) LG (ol 0
ol 039 (i B Ll 1503 a0 s S 3 0ss 3] pnsls
F23 0 g paS Ll a8 aed 0 (LS g9 nl (Y Jgi2)
0 St (950 slaclled > (pan ) 5 039 a0
Syl aalsl a5y b (slel b bl o Sl by @l 5

Sl jles » S e B ply cdale 35 Y
adgljladie (92 Vb > 4 Wlgs o (i )adgs al>ye ) gy
S ey & 12 8l (FJgia) womg bl )3 39290 manliy
o paie il ol dig 5 3y90 (A8 pate il (o
Liol domigy 9oy 3 (bl (i 93Ul g 0alS oS (lis
dgds 4559 53 pewly w4 (Mikkelsen, 2005) .S .
b aosigy 53 paie cpl lde Cul alS s odlo jd 1o )d V/VO
& Narayanasamy, 2010) sb o ,ialS oS yw Liljdl
ol Caglin 0LS aliske (clacaond ;3 mawly luis .(ROShaNI
g Ao ady) | i S yd g S Bl 3 & (gy5bay
Mikkelsen, ) 51> oYU eawly jl sladgle <Y sd) ylo sl
3 by 295 o ppolie 0lyj Jguame cadlsy b 5 (2005
SLs 4y 4o Ll b ySib b ol ply Sede )6 SK
ga el |y (dm Jgmaae pmrslty Sl (6315 0 b i
2 ST g e i ) Ol BB sliy il (390 208
oS 5L 3j90 iy oljee Sl (o5 (9,5 @8l )3 Ll (LUl
b

cbald pobl jr g paS 53 oS Cdly )5 ly colis” 2>
2 55 TEFY Jslao S50ty alo o )3 S Sigg 53 el
Sl a S cowl Jls o ol g cunl sad 555 cdl p)SelS
sl 5 5 8,8 Jolyo 5 o ol Bl > puly il
Sacie oyl ady Jad ile g o)l 5,8 bl sy iy e
o i yoals Al pe (ol paly aili] Clalé ol 4Bl ials
GRS S8l o S5S 51 5.5 N0-F s Jolao 2l JS iy ol



1P laual ¥ o)lods oF ol (65,9LS (ol pg9 4y pl5 \Ve

po= i)l (oo Sl oSSl (LS GLlE o e Plae) oo S5 ol @ VL S 4 aa g b g o (ol @l
il azisly (gy5liS” slaplss 4S Sy o0 ylas 4 (Soltani et al., 2010) ,lSa ;5 p,55LS Y0~
&l

1- Alberta, E. 1995. Stubble Burning. Columbia Basin Agricultural. Research. Annual Report 105-109.

2- Barbarick. K.A. 2010. Colorado State University. Organic materials as nitrogen fertilizers. Www.Ext
Colostate.Edu/ Pubs/Crops/00546. pdf.

3- Bertsch, P.M., and Thomas, G.W. 1985. Potassium status of temperate region soils. In: Potassium in Agriculture,
Munsone, R.D. (Eds), 131-162. Madisonn, WI: ASA, CSSA, and SSSA.

4- Bremner, J.M. 1996. Nitrogen— Total. In: D.L. Sparks Et Al (Eds.), Methods of soil analysis. Part 3. Chemical
methods. Sssa. Asa. Madison. W.U. Canadian Journal Microbiology 21: 314-322.

5- Da Silva, J.E., and Ritchey, K.D. 1982. Potassium Fertilization of Cerrado Soils. In: Potassium in Brazilian
Agriculture, Yamada, T. (Ed.), 323-338. Piracicaba, So Paulo: Brazilian Potassium and Phosphate Association.

6- De Datta, S.K., and Mikkelsen, D.S. 1985. Potassium Nutrition of Rice. In: Potassium in Agriculture, D. Munson.
(Ed.). Madison, WI: ASA, CSSA, and SSSA 665-699.

7- Dibb, D.W., and Welch, L.F. 1976. Corn growth as affected by ammonium vs. nitrate absorbed from soil.
Agronomy Journal 68: 89-94.

8- Dibb, D.W., and Thompson, W.R. 1985. Interaction of Potassium with other Nutrients. In: Potassium in
agriculture, R. D. Munson. (Ed.). Madison, WI: ASA, CSSA, and SSSA 515-533.

9- Due Preez, C.C., Kotze, E., and Steyn, J.T. 2001. Long term effects of wheat residue management on some fertility
indicators of a semi-arid plinthosol. Soil and Tillage Research 63: 25-33.

10- Edward, J.H., Thurlow, D., and Eason, J. 1998. Influence of tillage and crop rotation on yields of corn, soybean
and wheat. Agronomy Journal 80: 76-80.

11- 11-Emami, A. 1996. Methods of Plant Analysis. Soil Chemistry Research, Training and Promotion of Agriculture,
982 Magazine.

12- Fageria, N.K., and Gheyi, H.R. 1999. Efficient Crop Production. Campina Grande, Brazil: Federal University of
Paraiba.

13- Fageria, N.K., Baligar, V.C., and Jones, C.A. 1997. Growth and Mineral Nutrition of Field Crops, 2" Edition. New
York: Marcel Dekker.

14- Fageria, N.K., Baligar, V.C., and Edward, D.G. 1990. Soil-Plant Nutrient Relationships at Low pH Stress. In:
Crops as enhancers of nutrient use, V.C. Baligar and R.R. Duncan (Eds.), 475-507. New York: Academic Press.

15- Frankenberger, W.T.J., and Abdelmajid, H.M. 1985. Kinetic parameters of nitrogen mineralization rates of
legominous crops incorporated in to soil. Plant and Soil 87: 257-271.

16- Gangwar, K.S., Singh, K.K., Sherma, S.K., and Tomar, O.K. 2006. Alternative tillage and crop residue
management in wheat after rice in sandy loam soils of Indo-Gangetic Plains. Soil and Tillage and Research 88:
242-252.

17- Kamkar, B., Movahedi Naeini, S.A., and Safahani Langroudi, A. 2009. The effects of soil nitrate and ammonia and
wheat yield. Final Research Report, 89-3-231. Gorgan University of Agricultural Science and Natural Resources.
(In Persian)

18- Kuo, S., and Sainju, U.M. 1998. Nitrogen mineralization and availability of mixed leguminous and non-
leguminous cover crop residues in soil. Biology and Fertility of Soils 22: 310-317.

19- Marschner, H. 1995. Mineral Nutrition of Higher Plants. 2" Edition. New York: Academic Press. 110 pp.

20- Maene, L. 2001. Global potassium fertilizer situation: current use and perspectives. In: Pasricha N.S., and Bansal
S.K. (ed.) Potassium for Sustainable Crop Production. Proceeding of International Symposium on Role of
Potassium In: Nutrient Management for Sustainable Crop Production In India. Pp. 21-33. 3-5 December, New
Delhi, India. Potash Research Institute, Gurgaon.

21- Muller, M.M., Sundman, V., Soininvaara, O., and Merilainen, A. 1988. Effects of chemical composition on the
release of N from agricultural plant material decomposing in soil under field conditions. Biology and Fertility of
Soils 6: 78-83.

22- Mubarak, A.R., Rosenani, A.B., Anuar, A.R. and Zauyah, D.S. 2003. Effect of incorporation of crop residues on a
maizegroundnut sequence in the Humid tropics. I. Yield and nutrient uptake. Journal Plant Nutrition 26: 1841—
1858.

23- Malakouti, M.J., and Homaee, M. 1995. Soil Fertility in Arid Regions. Tarbiate Modarres University Press. 580
pp. (In Persian)

24- Mikkelsen, R.L. 2005. Managing phosphorus and potassium for maximum alfalfa yield and quality. Potash &



WY Sl il slgimn 2 anig 9 L o055 gy o bl il

Phosphate Institute (PPI) and the Potash & Phosphate Institute of Canada (Ppic). 655 Engineering Drive, Suite 110
Norcross, Ga 30092-2837.

25- Oades, J.M. 1984. Soil organic matter and structure stability mechanisms and implication for management. Plant
and Soil 76: 319-337.

26- Oglesby, K.A., and Fownes, J.H. 1992. Effects of chemical composition on the release of nitrogen from
agricultural plant materials decomposing in soil under field conditions. Biology and Fertility of Soils 6: 78-83.

27- Page, A.L., Miller, R.H., and Keeney, D.R. 1982. Methods of soil analysis. Part 1I. Chemical and microbiological.
American Society of Agronomy and Soil Science Society 64: 918-926.

28- Pretty, K.M., and Stangel, P.J. 1985. Current and future use of world potassium. In: Potassium and Phosphate
Association Potassium in Agriculture, R.D. Munson (Ed.). Madison, WI: ASA, CSSA, and SSSA 515-533.

29- Recous, S.D., Darwis, S., and Mary, B. 1995. Soil Inorganic N availability: effect on maize decomposition. Soil
Biology and Biochemistry 37: 359-374.

30- Roshania, G.A., and Narayanasamy, G. 2010. Determination of Kinetic parameters for potassium uptake by wheat
at different growth stages. International Journal of Plant Production 4(1): 33-40.

31- Ruiz, J.M., and Romero, L. 2002. Relation between potassium fertilization and nitrate assimilation in leaves and
fruits of cucumber (Cucumis Sativa) plants. Annual Applied of Biology 104: 241-245.

32- Singh, Y. 2003. Crop Residue Management in Rice- Wheat System, Addressing Resource Conservation Issues in
Rice-Wheat Systems of South Asia, A Resource Book, Rice Wheat Consortium for Indo-Gangetic Plains
(CIMMYT), March 2003.

33- Soltani, A., Torabi, B., Ghaleshi S., and Zeinali, E. 2010. Analysis yield constraints with comparative performance
analysis (CPA) method in Gorgan. Research Report 89-3-265. Gorgan University of Agricultural Science and
Natural Resources, Iran. (In Persian)

34- Tisdale, S.L., Nelson, W.L., and Beaton, J.D. 1985. Soil and Fertilizer Potassium. Ch. 7. In: S.L. Tisdale, W.L.
Nelson., and Beaton, J.D. (Eds.), Soil Fertility and Fertilizers, 4th Ed. Macmillan, New York, 249-291.

35- Walkly, A., and Black, I.A. 1934. An examination of the degtjareff method for determining soil organic matter and
a proposed modification of the chromic acid titration method. Soil Science 37: 29-38.

36- Whitbread, A.M., Blair, G.J. and Lefroy, R.D.B. 2000. Managing legume leys, residues and fertilizers to enhance
the sustainability of wheat cropping systems in Australia. Soil Tillage Research 54: 63-75.

37- Waling, 1., Van, W., Houba, G., and Van Der Lee, J. 1989. Soil and Plant Analysis, a Series of Syllali. Part 7. Plant
Analysis Procedures. Washeng. Agricultural University. 96 pp

38- Zadox, J.C., Chang, T.T., and Konzak, C.F. 1974. A decimal code for the growth of cereals. Weed Research 415-
421.



