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Background and Objectives: Organic carbon whole soil is an indicator
of soil quality, which responds to the changes in soil management. The
study of the most unstable components of soil organic carbon may cause
better diagnosis of fertilizer management changes on soil quality. One of
the organic carbon components used for this purpose is activated or
unstable carbon. Two soils with similar (total) organic carbon content may
have different amounts of active carbon. Soil organic carbon storage and
its changes directly affect soil quality and fertility, and are considered one
of the soil quality indicators. The aim of this study was to investigate the
effect of integrated fertilizer management on organic carbon components,
especially the soil organic carbon management index.

Materials and Methods: This research was carried out in the form of
randomized incomplete block design with nine treatments in three
replications and two depths of zero to 15 and 15 to 30 cm in the research
farm station of the Soil and Water Research Institute, in Meshkindasht,
Karaj, was implemented in the crop year of 1399-1400. Test treatments
include: 1) Without cultivation; 2) Blank: without fertilizer; 3) Application
of nitrogen fertilizers, phosphorus and potassium; 4) Application of 20
tons of cow manure every two years + Application 75% Recommended
nitrogen content + 50% of phosphorus and potassium recommended;
5) Application of 20 tons of waste compost every two years + Application
of 75% Nitrogen recommended + Application of 50% of the amount of
phosphorus and potassium recommended; 6) Annual application of 20 tons
of cow manure + application of 75% of recommended nitrogen content;
7) Annual application of 20 tons of waste compost + application of 75% of
recommended nitrogen content; 8) Annual application of 20 tons of cow
manure (10 tons in first culture and 10 tons in second cultivation);
9) Annual application of 20 tons of waste compost (10 tons in first
cultivation and 10 tons in second cultivation) + Biological stimulant of
plant growth. After planting and harvesting the forage corn crop, a
composite sample was prepared from two soil depths of zero to 15 and 15
to 30 centimeters. Then, total organic carbon of soil and soil activated
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carbon on the samples was measured in the laboratory based on laboratory
methods, then the total organic carbon index of the soil (total carbon ratio
in the soil sample tested to total carbon in reference soil or soil without
cultivation), soil activated carbon index (sample carbon ratio The soil was
tested to activated carbon in reference soil or non-cultured soil samples
(soil organic carbon management index (the product of total organic
carbon index of soil and active or unstable carbon index). The results were
analyzed using SAS statistical software.

Results: The average carbon components in different treatments at a depth
of zero to 15 centimeters compared to the control showed that the seventh
treatment (annual application of 20 tons of waste compost + 75%
recommended nitrogen content), Total organic carbon of soil, Total soil
carbon index and soil carbon management index had a significant difference
at the 5% statistical level. The amount of these indicators compared to the
control, respectively, 68.98, 68.11 and 102.30% increase, which was
influenced by the integrated use of chemical fertilizers. As well as the
treatment of 20 tons of cow manure every two years, + application of 75%
of the recommended nitrogen content, + 50% of the amount of phosphorus
and potassium recommended. Compared to the control, of 76.12% increase
in active organic carbon, indicating the same as the fourth treatment caused
by the integrated application of organic and chemical fertilizers.

Conclusion: The results of this study showed that; In the time period, the
use of chemical and organic fertilizers had no significant effect on organic
carbon in the whole soil and carbon management index, while integrated
application of organic and chemical fertilizers, the amount of organic
carbon content and its components (CMI, LI, CPI) resulted in rising
microbial and enzymatic activity. As the CPI rises (total organic carbon
index) and LI (carbon instability index), the CMI (carbon management
index), which is calculated from the product of these two indicators, is
also proportional to them. According to the results of this experiment, it
can be concluded that; The application of organic with other chemical and
mineral fertilizers may be effective in the long term and be one of the most
important factors in increasing the quality and quantity level of organic
matter, carbon content and other soil carbon components such as CMI.
Regarding the superiority and positive effect of seventh treatment, on the
carbon management index and the organic carbon index of soil, as well as
positive effect on increasing the yield of corn, it is recommended that in
the nutritional program of corn, along with chemical fertilizers applied at
least 20 tons per hectare to the management of organic fertilizers (seventh
Includes, containing urban waste compost + 75% of the recommended
nitrogen content) each year at a depth of zero to 15 centimeters soil.
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1- CMI: Carbon Management Index
LI: Labile Index
CPI: Carbon Pool Index
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Table 1. Geographical coordinates, climatic conditions and soil classification of the project site.
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Table 2. Some physical and chemical characteristics of the soil at the project site (Karaj Research Station).
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2- EC: Electrical Conductivity
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Table 3. Some chemical properties of fertilizers used at the research site.

) EC pH MasS ey RE

Cosbs Sl S5 SO SIS o
@sm? - - Slds

R g
0.63 1.12 1.55 20.9 14.0 9.1 T o5
- 2.0 0.8 1.35 17.4 10.6 76 s Al CageS 1400
SRR S e s B ran I glas S aled Ol pas St Jds
Table 4. Some chemical properties of fertilizers used at the research site.

Kom JSemlS JSom S S5 ISl el ol S5 ¢s oS!
(mg/kg™) - Sliios

7.3 0.2 66 231 276 3800 7000 50 ss8 558 s
121.2 4.6 341 650 431 13835 1900 50 s Al cwses 1400
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LOC "= (0.2 —a) * 4500 ™

1- TOC: Total Organic Carbon
2- LOC: Labile Organic Carbon
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Table 5. Summary of composite variance analysis of carbon characteristics for depth Zero to 15 cm soil
in corn cultivation.
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1- Least Square Means



Y€+ 8 & a,lm'(&‘\o b)sbc)‘.&g‘lg’ .&5’935‘5[} S Q)w

St LS eSS 5T 3 ) ey b @
O350 SlAde Lo 3 VO 5 )8 + LG Jle 5 ,a
ol g aed i Lo )s 00 5 )8+ eddan
byt Oien 0S5 VYV 050k b Media 5
et oS el sty /100 ¢ Sl b oia e
(U dsd) 558 (ol e o5 W slas

(YY) OLes 5 KLl wy 5015
sy & Ll 55,0 cwnd Sl
o 23 slag s el el glay e
Sl —pdS —amiy —O)d ey — O e
SRLE S e Ol Sl 1 1 Assy 5o 3
SLls S Bl sl 0L ol mls s S o
S slasss pslle b 5 Loy ol sl
ShoAm UL (S Ol (Lag 035 5L
Sass LT s il b 8wk 4 S
(E)) Wl o A 1 o el

5oAk by edd bl claiasy Gib
Gl wla 5l S ag (1Y) LK
S S A5 sl el a8 518 )5
Olezr ol 53 s 3 (b 430 3l4
Gl b als gl Sluls 5 5 cay b
Gl iy (BY) ol ol eslinal s gda el
2 ded S g sl Y sans ot 3ledld
R b ek ol s elind sl S|
s ools lae Ty ae) pl s edd ol
S sls S 4 5l eel s Jd op S Ol se
slaass Koo 5l VL (e gladls slatileny)
el 035y 5 (il 53 0l 03 B

el st oSSl e Geres
fSSle boais Sl 4 b (p S Cupe
Dl @y by o (st li (nl Olsee 0 568 5 VAR
S ol oz AN £ S0k b dals a3

3- T(C20+N75+PK50)

\ve

355 5 550k Sl 358 (558 38 e 355) (935
Sbparli o Gobbine Sl (psmye ol
5 oadey 38k sy and > S 1 S
s (K cl ailsy K s Shas O e
38 es S5 p A Glan S 58 sy
S ool Ol pnES gl oS AS 5 S
S 2 st S DSl gledis oy
ol AS 5 oS slpatll 5 S glaperl
(80) conl azils oS

Oar 5 el laiass bl
hdls 56 Cilee QLS g5y » s (Ye0A)
s S STl 25l s gl 5 JI glasss
o s S SIS gl asle il
e (V) sl ooy DU 4 s Shes il
5 A8 S L Gtass cnl Sl edel Cs 4 il
Sl (YY) 0L 5 Ullage «(Y+14) O
5 beed 5 ST lasS plg G ae wiies 36
R T L T
AY 5V s o b 1 2

S s S sode 50 S
et oS 508) s Jld 4 by
poler Db s Noelty 5 s (Sis
+ 0L S dl s s 8 S 5 Y )
38 + oo 5 O s Ays VO 5,18
L ol el 5 Lhed Sl Aoy O
Ui 2505 5 0558 2 e S ke 7 180
2op Sk 0 oSke L Jsl ks 4 by
Jsl sl 5l BB g S el Cesas p S LS
Golssme M| 5 5 SS 5 (Gl pme S sba
350 55 (U dsdr) Sl s bajlad ks o

bype 0 Ol 5k 00 S GoILL Lo

1- TNPK
2- T(M20+N75+PK50)



0502 5 o3l 02 [ oo I 0355 @lgi b puan i ooy

SSas OLS ciS s CMIE (YL slie cisls
A2l b ol 53 JIasS 5l eslinad 4 o
Col 055, p e slas S 3l eslizal (20 5 £8)
53 Sesle Gl ant 5o gt Sl
W53 S Glagtenn 53 Gemed 250 e Sk
BAY Sk JTesle bl 2S5 558 038!
olBl el amt s e e Sul5dl Ao s £
boamg b opl g esdhe (80 5 88) 355 . CMI
e (100 O 5 o Sl @B
Sre S VL CMI L 0bls s a s
e (BN s e GUL S sl ¢l s
ol (Y2 +) OLn 5 b s hass olul
GlassS oler 4 JI s S 5 Sdae glasS
soesls Gl I Skt JT S Wlg e olend
BB semer (A &S Lis | S g e
55 Sl B b Stk cpl 5l el Cosa
g5 Sde Vb Sl sy 5 (YY) 0K
s ded 53) s oslis s Sl Sl oS
s > S S s i S (o
Wil S (Soidse 5 plend (S 2l
OoSle amlis (i3 Jadr Gb ares ((AV)
Ao Gae 55 b olS Cll s il gl
Ol Sl Aals 4 s ot leg e sl VO G
S5 S pele S s T S
S S Sapde pals 5 b s S
el ol Sl Ol Sl (ls e sl
3 Y8R0 ANMYY TWAA Loy a cdald 4 s
S ke oS das e OLE SRl dsns VYT
Gl ogo 4 placd 5 I gl S s
VA PRES JolS g 4 bl 03

el

VYo

= ool s ool glled Loas s
boled s & Sl Jy Sl (ols pre BV
OV dsd) L edalise (g5l pme sl

i s pl Sl edal sy il el
ey SIS g s S8 sl (s
Gl iasn Gb ool SIS Sy
slacdles ulph (Yeeo) ohKas 5 ils
Che end sy 5 S e 53 e 4 Sl
e 3 5 S Sapde perld el Lol
O ol (Gl Ol 5 S cds als
() el AT 5 50

(YOA) OLKan 5 ploew lafass Gb
Copde arls 5 S 1S Gl s
sl adgm s Bl S il gl s op S
S JI S kS Sab Okued sl
ot B S S sl s Tl (SOC)
5 S S S s Sl o35 Iy
Sl s 4 S1ee) 5,108 e b Sl
ol Js cnl S eSSl pesls S
ks i yaseiS gl Ll e Of gl & 5
@Lﬁ gl (B8) sgh el o ey S
sy 0L oS el el rash boayls il
Col pbend 5 JT glasS 51 oS5 eslixad
pF Sepdle pale 5 S s
Sy

ot A6 5 65 a0l ek ool s
oS ol JS IS a5 2 pin sles
oS s oS Sante palh S
ool (S0 Bl VO U i Gas 53 St Jli e
Ssyo b o 5 JT sl S Gy I e &S
ob o el Cewdas @sz S ol exy adl
O 5 15 G b sl cillas lass
Ol &S (YA OLKer 5 gl 5 (YerV)



Y€+ 8 & a,lm'(&‘\o b)sbc)‘.&g‘lg’ 4.3‘935‘5[} S Q)w

s S gl S e Bl VO U o Gas 3 S s S sl e ba)les S0l aelis T J g

Table 6. Comparison of the average of different treatments for carbon characteristics at the depth of 0 to 15
cm soil for corn cultivation.

Sopte o2t gl e JTs oMLl g JT s JoS et s s ”
S TOC - LOC S LOC S s TOC ot
cMmI (%) LI (mg/Kg) CPI (%)

100.00° 0.530° 1.00%® 400° 1.00° 0.570° T,
80.99° 0.543° 1.13® 470% 1.04° 0.590° T,
160.27° 0.707%® 1.09% 5307 1.36%® 0.760% Ts
106.98° 0.563° 1.26° 5307 1.09° 0.617° T,
91.60° 0.543° 1.272 500° 1.04° 0.593° Ts
129.75%® 0.720%® 0.919% 500 1.35% 0.770% Te
163.84°% 0.950° 0.655" 470% 1.742 0.997° T,
127.31%® 0.627° 0.990% 470% 1.18° 0.673" Ts
149.48% 0.680%° 0.974%® 500°% 1.29% 0.730° To
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Table 7. Summary of composite variance analysis of carbon characteristics for depth 15 to 30 cm soil
in corn cultivation.
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Table 8. Comparison of the average of different treatments for carbon characteristics at the depth of 15 to 30
cm soil for corn cultivation.

Copde g2t gl g gl s SR g s JTes et g s

N TOC - LOC oS Loc Sk s ToC Sl

CMI (%) LI (mg/Kg) CPI (%)

100° 0.370% 1.00% 330° 1.00% 0.403" T,
98.15° 0.490° 0.78° 330° 1.29% 0.523° T,
112.61° 0.353° 1.16% 370° 0.966° 0.390° Ts
119.93° 0.457%® 1.03%® 400° 1.23% 0.497%® T,
107.23° 0.463%® 0.89% 370° 1.23% 0.500% Ts
119.19° 0.460% 0.96%° 400° 1.24% 0.500% Ts
99.96° 0.410% 0.94% 330° 1.1% 0.443% T,
120.07° 0.413% 1.07% 400? 1.10% 0.453% Te
135.25° 0.433% 1.15% 430° 1.18% 0.477% T,
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