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3-Labile Organic Carbon (LOC)
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1-Carbon Management Index (CMI)
2-Lability Index (LI)
3-Carbon Pool Index (CPI)
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Figurel- Farm location in a) Iran, b) Fars Province and c) study area
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Tablel- Measured propertiesin studied farms (years: 2013-2014)
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region Farm area Land use Irrigation irrigation o of straw
Farm no. ter durin of grain yield .
(ha) water ng water tonha'l yield
growth period (dsm) (tonha™) (tonh)
(mm)
J..é@c: ?Jﬁ
1 0.75 891 2.28 2.4 5.75
(Deh-Fazel) (Wheat)
Joﬁléaa EES
2 1 891 2.28 2.5 5.55
(Deh-Fazel) (Barley)
Jeslie S
3 0.8 1039.5 2.28 2.6 6.47
(Deh-Fazel) (Wheat)
e px&
4 2 1512 8.1 5.7 7.75
(Tal-Mahtabi) (Wheat)
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ol (e d9-d ylade Ghl3l lie cnl 3 it bl O i
oy a0 S gens il lo «Sos (Sgutitunds g (9u] S
SLoml gyl ol ) g GRS sl (6)98 Cadgizee g 0n)S
A 4038 (I35 (Vo) GhlSen 9 Gygncs sy ol 040355
=t e 93 3l S o )3 VO (gl si (gl puiS il
ate ol duy o doyd B & s opl (B &S S Cwl jie
95 P9 Vb By dasy o flo (o od (b D935 &
¥ el ples S (Sl gl line B g )l50 50
9> 9 pS Sl g (V J9i2) Cond y5d 5 0390 yio 2 (o

Do ol Crgmdte by 608 dgde Jule

ol = SL0) g2 5 puS el 0ad )15 il bl

Y ds o ) Lol coduis u»AL uby&.{ Jﬁj.) L Y 9 ) s )0y ULQLE
O 9\" 8)1)_9 ) d)L».s] ui ] o.\_g..); J..o;l_’ LE’T )Lu I 9 ¥«
§ Joiz olal b (e propmionowd A) YL (59 Il
Caois &yl30 33 9 30,5 puS 5, Slas dopd Vo=V 5 o5 3 Shas
il adlas 3y90 Y guae (gly 0aiS dgaze Jelgejl (G o]
glysl il ead S plals aSipl & aagi b () Jgia) clL
Syien sias (V1) A S (590 & pyliedos g polie (lalS

(V€) S g O (gygud Wil b 81,5 Y quamo sl gi iS5m0 =Y Jgu>
Table 2- Crop yield reduction in relation to soil and water salinity (14)

S5 OY guasme 0% 10% 25% 50% 100%
Crops ECe ECW ECe ECW ECe ECW ECe ECW ECe ECW
pas 6.0 4.0 7.4 4.9 9.5 6.3 13 8.7 20 13
(Wheat)
7 8.0 53 10 6.7 13 8.7 18 12 28 19
(Barley)

(e 32 ez i) ol o 9 SB gludl ojlae (S5 38Ul colun i paEC,, 4 EC,
EC, and EC,,:Electrical Conductivity of soil saturated paste and irrigation water, respectively.
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Table 3- Statistical description of studied properties
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o fb e P P o ob sar ss 01 o
Region Farm use ol EC Clay  Sand Jolre ocC Loc R
no. e % % CCE(7)  (mgg?) - CMI
(dsm? ) (mgg™)
© i"}f"’ ) ( v& 1‘1‘5 0 0.4 15 60 0.7 27.5 1.72 0.07 18.9
ch-raze ca
J.éléa.) 9>
(Deh-Fazel) (Batley) 0.5 21 51 0.69 29.8 3.56 0.11 75.6
ch-Faze arley
Jslbes s
(DebFazel) (Wheat 0.6 28 40 127 25.7 4.95 0.48 284.0
ch-rraze ca
(T ld;f"}:f bi) (“f;;‘s 0 1.1 30 18 0.6 33.6 5.35 0.29 161.5
al-iviantapi ca
" fl\:e“’ﬁ}t’ by ® ’?1 ) 1.8 27 21 0.8 33.5 6.68 0.32 227.1
al-Mantapoi ariey
(Mean) Sl 0.9 24 36 0.8 30.4 4.64 0.26 158.2
(Maximum) a2, 1.8 30 51 1.27 33.6 6.68 0.48 284.0
(Minimum) &5 0.4 15 18 0.6 27.5 1.72 0.07 18.9
(Standard Deviation) e Gl 0.5 6.9 17.6 044 6.2 1.9 0.22 110.2
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Table 4- Classification soil labile carbon in relation to soil texture

sl oy 09 @9 o (09 O 895
Clay loam/Clay Loam Sandy loam  Sand% Class
>0.4 >0.36 >0.28 >0.2 g
Good

S

0.2-04 0.18-36 0.14-0.28 0.1-0.2
Moderate
<02 <0.18 <0.14 <0.1 7
Poor
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Table 6- Mean comparison of measured physical and chemical propertiesin studied farms

] : e Sdes Colaa Tt
S’ o s L. oale Loyd Moy <l ol
LU ol 04;5 ol &l di.s,.’&)! i
el el se T N : - TR S
Farms Land use S oS Cupse b Grain S ! g Irrigation
OCl LOC CMI LI Yield Soil EC Clay San water
(mgg™) i CPI (tonh -1) I h % %
(mgg™) onha (dsm™)
(ng y L1714 0.07° 18.9¢ 0.53 067"  24° 043" 152" 60° 891¢
ca
? (B?l y 35T eI 7567 0470 14° 25" 049 215" 506 8914
arley
’ (v&f R 14 1o 26> 064" 2700 3980 10395°
ca
4 ( v&f " 535% 029 161.5% 0.74% 2.1% 5.7 1.16° 300 17.9° 1512°
ca
5 (B’j ) 6.68*  0.32% 227.1% 0.75% 2.6" 5.3 1.59° 27.4°  214° 1296°
arley

(P<0.05) sitan o me 2o yd B gaws )3 (giw y2 p3 Slie g ys b olael?
*Numbers followed by different letters in the same column are significantly different at 0.05 level(P<0.05).

Wl S (Soisden slasShg il ool b (VL (Susen
HUasly o) ST es il slacaled g 0dg5Cunsj ¢ 9,80 i
Seisden cadld Gulidl el 48 i pde (ot 39550
g b oplpls iy same 51, SB cuas )5 0 SB
Slgige il g dle BB 5]y & ()8 Capde (adld oS
o) STl S i g o5 sl ol ol
L el (S 0005 ol Joae (oS lade b (blsl asls
Ll JoL,.}')I asly S 9y ‘_’)I)’.,,e Jle Jy.a?u: u.o.S dl.bauf}'g.a

Dgdion oy Ahsej (pl 3 il a5 & L o AL,

5 (8 5wl

OS5 A Camd SBILLE ) ol (LS oS ol el
il 23 2 9 30 (£ e & (5 Sl (JS ]
2 e el Wlgigo Ol (69 g ylde (s ) oo L
SYL jlide 0,5 SLa cs aoms 3 9 SLS Ll oS
5035 (L LU 3 Shas yShs L log) (8 Cu e adls
allao a3l 4l bl Jgmmo (a8 slo s b ol (sSoo

4S odel Cuwddn ¥ de 30 40 (p)S Copte (adls o i

ol B acyie L Lal )0 ¥ 5 Vg ) g)li0 L (gl ne cuglis
5y Slos sl BMS ) duoy oo a5 4 Canl 00l LS (g )ld size
T S Gl el aSal g2 b (1 J32) @ a0 (VL
Simod ol 03 yial Sy S cras Jg o5 S
023l L ol (San pas 5 3,Skos LSBT 8 o ine
Csl 0y Slos Gl 8l amd oo L5 3 (0 J9i2) S Cupde
250 (2 Cappico gl 1 Ll oss S J 8 Sl
ool lits g 0y Sloe 39y o0 Hlasl tin o Sl andlas
(%) HLSar 5 50y ol asl SB gy Cumdg g deyio )d g
L 4oy sledgs diwg S Jlic yolie Mol ol i
30,5 oo paiS olS ailyy yolie clale il el JI sladgs
Sl 35 (0) LS 5 lass im0 il ]y Sl U
oS Ol Bl ol p5ed (g s S 52925k 1,5
JLaSS Ly dllo i 0,90 S5 50 Lol il 0430, S5 ,laLL o
D9 0393 @b (e 5| i oS (g e )3 3 3)Sles
(S Copde padld sl bl 55 (V) ohlsen o 1y



AVY i) oo el 9 5lbl oS 5l eoliiwl b S b awyp

10-

11-

12-

13-

14-

15-

16-
17-

18-

19-

20-

21-

22-

MESI SRR 7L ) sl cpl cuenl o ying 080D Silgs o dipe oyl jo

&be

Benbi D.K., Brar K., Toor A.S., and Singh P. 2015. Total and labile pools of soil organic carbon in cultivated and
undisturbed soils in northern India. Geoderma, 237-238: 149-158.

Blair G.J., Rod D., Lefroy B., and Lisle L. 1995. Soil Carbon Fractions Based on their Degree of Oxidation, and the
development of a Carbon Management Index for agricultural systems. Australian Journal of Agricultural Research,
46:1459-66.

Bremer E., Janzenl H.H., and Johnstonz A.M. 1994. Sensitivity of total, light fraction and mineralizable organic
matter to management practices in a Lethbridge soil. Canadian Journal of Soil Science, 74(2):131-138.

Dordipour 1., Ghadiri H., Bybordi M., Siadat H., and Malakouti M.J. 2004. The use of saline water from the
Caspian Sea for irrigation and barley production in northern Iran. Paper no. 986. ISCO 2004. 13th International Soil
Conservation Organization Conference, Brisbane, Australia.

FAO. 2014. Irrigation Water Management: Irrigation water needs. Available
athttp://www.fao.org/docrep/S2022E/s2022¢02.htm

FAO. 2014a. Manual for Local Level Assessment of Land Degradation and Sustainable Land Management. Part 2 -
Soil assessment. Available at http://www.fao.org/nr/kagera/tools-and-methods/lada-local-level-assessment-
manuals/en/

Fars statistical year book. 2007. Fars management and planning Organization. Office of the president management
and planning organization. (In Persian)

Fars statistical year book. 2007. Fars management and planning Organization. Office of the president management
and planning organization. (In Persian)

Hassanshahi H., and Dastoor J. 1995. Reconnaissance soil survey of Neyriz basin (Fars Province). Soil and Water
Research Institute. No. 1033 on technical issues. (In Persian)

Homaee M., 2002. Plants response to salinity. Iranian national committee on irrigaton and drainage (IRNCID).
Tehran. (In Persian)

Jalalian A., Rostaminia M., Ayoubi S., and Amini A. 2008. Qualitative, quantitative and economic land suitability
evaluation for wheat, maize and sesame production in Mehran Plain, Ilam Province. Journal of Science and
Technology of Agriculture and Natural Resources, Water and Soil Science - Isfahan University of Technology, 11
(42): 393-403. (In Persian with English abstract)

Kumar S., Nakajima T., Mbonimpa E.G., Gautam S., Somireddy U.R., Kadono A., Lal R., Chintala R., Rafique R.,
and Fausey N. 2014. Long-term tillage and drainage influences on soil organic carbon dynamics, aggregate stability
and corn yield. Soil Science and Plant Nutrition, 60:108—118.

Mirsky S. B., Lanyon L.E., and Needelman B.A., 2008. Evaluating Soil Management Using Particulate and
Chemically Labile Soil Organic Matter Fractions. Soil Science Society of America Journal, 72(1):180-185.

Mirzaei A., Naseri R., Emami T., and Jozeyan A. 2012. Effect of salinity on germination and seedling growth of
bread wheat(Triticum aestivum L.). International Journal of Agriculture and Crop Sciences, 4 (15): 1089-1091.
NRCS (Natural resources conservation service). 2011. Crop tolerance and yield potential of selected crops as
influenced by  irrigation  water salinity (ECw) or soil salinity (ECe). Available at
http://www.nrcs.usda.gov/Internet/FSE_ PLANTMATERIALS/ publications/ azpmstn10485.pdf

Oster J.D., 1994. Irrigation with poor quality water. Agricultural Water Management, 25(3): 271-297.

Shahrokh V., Ayoubi SH., and Jalalian A. 2011. Qualitative, quantitative and economical land suitability evaluation
for wheat and rice production and assessment of their environmental impacts in Zarrinshahr and Mobarakeh Isfahan
Province. Journal of Water and Soil Conservation (Journal of Agricultural Sciences and Natural Resources), 37-59.

(In Persian with English abstract)

Strosser E. 2010. Methods for determination of labile soil organic matter: An overview. Journal of Agrobiology,
27(2): 49-60.

Ullah S.M., Gerzabek M.H., and G.Soja. 1994. Effect of seawater and soil salinity onion uptake, yield and quality
of tomato (fruit). Bodenkultur-wien and Muchen, 45:227-227.

Van Hoorn J.W., Katerji N., and Mastrorilli M. 1993. Effect of saline water on soil salinity and on water stress,
growth and yield of wheat and potatoes. Agricultural Water Management, 23: 246-265.

Vieira F.C.B., Bayer C., Zanatta J.A., Mielniczuk J., He Z.L., and Dieckow J. 2007. Carbon management index
based on physical fractionation of soil organic matter in an Acrisol under long-term no-till cropping systems. Soil
and Tillage Research, 96:195-204.

Walkley A., and Black I.A. 1934. An examination of Degtjareff method for determining soil organic matter and a
proposed modification of chromic acid titration method. Soil Science, 37(1):29-38.



YA 59 o — 010 g0 Foslods  ¥o als (S g T 4 a5 AYA

23-

24-

25-

26-

27-

Weil R.R., Islam K.R., Stine M.A., Gruver J.B., and Samson-Liebig S.E. 2003. Estimating active carbon for soil
quality assessment: A simplified method for laboratory and field use. American Journal of Alternative Agriculture,
18(1):3-17

Wong V.N., Greene R.S., Murphy B.W., Dalal R., Mann S., and Farquhar G. 2006. The effects of salinity and
sodicity on soil organic carbon stocks and fluxes: an overview. Regolith Consolidation and Dispersion of Ideas,
7:367-371

Xu M., Lou Y., Sun X., Wang W., Baniyamuddin M., and Zhao K. 2011. Soil organic carbon active fractions as
early indicators for total carbon change under straw incorporation. Biology and Fertility of Soils, 47:745-752.

Lou Y., Xu M., Chen X., He X., and Zhao K. 2012. Stratification of soil organic C, N and C: N ratio as affected by
conservation tillage in two maize fields of China. Catena, 95: 124-130.

Yang X., Ren W., Sun B., and Zhang S. 2012. Effects of contrasting soil management regimes on total and labile
soil organic carbon fractions in a loess soil in China. Geoderma, 177:49-56.



Journal of Water and Soil (53,98 @sliow g psle) S g O 4 i
Vol. 30, No. 3, Jul.-Agu. 2016, p. 930-940 i AFe—qFe o IFAD g0 ptes — 315 50 o 0 lonis F'o

Evaluation of Soil Quality Using L abile Organic Carbon and Carbon
Management Indicesin Agricultural Lands of Neyriz, Fars Province

A. Salmanpour ' — M .H. Salehi® — J. Mohammadi®
Received: 02-12-2014
Accepted: 12-10-2015

Introduction: Soil organic matter is considered as an indicator of soil quality, because of its role on the
stability of soil structure, water holding capacity, microbial activity, storage and release of nutrients. Although
changes and trends of organic matter are assessed on the basis of organic carbon, it responds slowly to changes
of soil management. Therefore, identifying sensitive components of organic carbon such as carbon labile lead to
better understanding of the effect of land use change and soil management on soil quality.

The main components of sustainable agriculture in arid and semi-arid regions are the amount of water; and
soil and water salinity. Water deficit and irrigation with saline water are important limiting factors for cropping
and result in adverse effects on soil properties and soil quality. Soil carbon changes is a function of addition of
plant debris and removal of it from soil by its decomposition. If the amount of organic carbon significantly
reduced due to the degradation of the soil physical and chemical properties and soil quality, agricultural
production will face serious problems. To this end, this study was done to evaluate soil quality using soil labile
carbon and soil carbon management indices in some agricultural lands of Neyriz area, Fars province, Iran.

Materials and Methods: Five fields were selected in two regions, Dehfazel and Tal-e-mahtabi, consisted of
irrigated wheat and barley with different amount of irrigation water and water salinity levels. Three farms were
located in Dehfazel and two farms in Tal-e-Mahtabi region. In each farm, three points were randomly selected
and soil samples were collected from 0-40 cm of the surface layer. Plant samples were taken from a 1x1 square
meter and grain crop yield was calculated per hectare. Water samples were obtained in each region from the
wells at the last irrigation. Physical and chemical characteristics of the soil and water samples were determined.
Soil labile carbon and carbon management indices also were calculated. In carbon management index
calculation, a reference farm was chosen at the vicinity of two regions which were abandoned for years.
Statistical analysis like analysis of variance and correlation coefficients was done using SPSS 16.0 software.

Results and discussion: Results revealed that the highest crop yield (with the average of 5.7 tonh™) was
related to the farm which was irrigated with saline water (water EC 8.1 dSm™) with enough water crop
requirement. As this farm received the highest amount of water (with thw volume of 1039.5 mm), it seems that
much more irrigation water probably provided the leaching fraction and prevented salt accumulation in the the
root zone. Therefore, water salinity could not be a limiting factor for crop growth in this farm. This farm also had
the highest content of organic carbon but it didn’t have the highest labile organic carbon and carbon management
index (the value of 161.5).

On the other hand, the farm containing the highest labile carbon and carbon management indices (the value
of 284), didn’t have the highest crop yield (with the average of 2.6 tonha™) although it has recieved enough
amount of water as well as non-saline irrigation water (water EC 2.28 dSm™). The more carbon management
index represents the higher soil carbon lability and soil quality and it demonstrates that soil have better condition
for living microorganisms. Therefore, it can be concluded from the results that the higher soil quality not
necessarily resulted in higher crop yield. Many researchers reported that better soil properties are not always
resulted in the higher productivity.

Taking everything into account, carbon management index is not related to crop yield, but since it indirectly
is related to microbial activity and calculated easily, it could be a useful indicator for rapid assessment of soil
quality. Meanwhile, this indicator may be associated with qualitative properties of the crops such as grain
protein, which is recommended for future investigations.

Conclusion: Results showed that labile organic carbon is more sensitive to crop management than total
organic carbon. Amount of irrigation water and its salinity can influence the labile organic carbon content and
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thus the soil quality even in the fields with the same crop yield and management. Although, a higher amount of
carbon management index does not result in higher yield production, it may be associated with crop quality
attributes. More investigation is needed to give better idea in this regard.
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