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Table 1. Some physical and chemical characteristics of the used soil and cow manure.

Sk Jlde Sk Jlde
Characteristic Value Characteristic Value
1) s Jo LG L
) o 55 il el ] 367.85
Sand (%) Available K (mg kg™)
1) < 9
0 e 26 e et ] 14.57
Silt (%) Solution K (mg kg™)
(/) D ae-1
19 Ca (meq lit") 13.22
Clay (%)
- L‘
= Sandy Loam Mg (meq lit ) 2225
Texture
pH 7.15 Na (meq lit™") 17.29
EC, (dS.m™) 0.58 Cl (meq lit™) 6.5
/. (P93 =l
() Jsbas s 5 15 Fe (DTPA, mgkg™) 7.23
CCE (%)
ANPIRE
W I ens 0.48 Mn (DTPA, mg kg™ 6.83
Organic carbon (%)
B s 0.035 Zn (DTPA, mg kg™ 0.34
Total N (%)
Available P (Olsen, mg.kg™) 8.6 Cu (DTPA, mg kg™ 0.8
(5}@ >S) pH 74 (6}l§ >55) () uﬂ \)"JS 64
pH (Cow Manure) ‘ Organic carbon (%)(Cow Manure)
(5}@3}5)15(: 63 (L;}lféjs) (/)JSUJJJZ:J 19

EC (dS.m™") (Cow Manure)

Total N (%)(Cow Manure)
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Table 2. Effect of salinity levels (dS m™) on K, Na, CI (solution) and Ca, Mg, Fe (available).

Soxd 7w K Ca Mg Na Cl Fe
Salinity levels (mg kg™ (meq lit ") (meq lit™") (meq lit™") (meq lit™") (mg kg™
1.5 29.91° 17.7° 22° 70° 23.1° 12.08°
45 31.54° 30.3° 43.9° 100.8° 32.7° 9.01°
9 38.23° 50° 83.85" 131.5° 39.6" 4.32°

AL ad (P</00) Hls pme O (g1)ls Ot o )5 S i o > Lol

* Values within a column followed by the same letter are not significantly different at Duncan test P<0.05.

slie SolSe o Loosd 555 b
e (S sl gladl B s Il sl 5 Jghe
s e ) spde o Se 5 SRS«
cohe 53 L el s S (1)) oS
sdalie 05l sSOL Ll 0 5 S )58 VL

) s 8

YoA

S g e S0 S gy 5 Sl chile

ol P Ll slagley 5o (F Jadr) Clils b
U\f"‘ ol KIRRLY L> S LS)}"‘.:’ lea..e rLaJ BE
sba S o kil s js il als al i
;ﬁ'ujg':" w.\.a...? Q‘J..:A 9 chJgT,..:..uT Sl U,JLM.;-



O)e2 9 (630 NIzNe

(mg CO-C/KE Soil) 4l s 5 (o s pies s o3) Sr9 g sbame 30 il dglia —F J g
Table 3. Effect of salinity levels (dS m™) on basal respiration (mg CO,-C/kg Soil).

e 10 days 20 days 30 days 40 days 50 days 60 days 70 days
Salinity levels

1.5 66.76" 59.11° 59.94° 51.73° 42.97° 31.53° 31.2"

4.5 52.72° 47.1° 44.06° 37.33 32.63 23.05° 22.02°

9 38.45° 35.48° 28.84° 28.17° 24.63° 13.54° 14.55°

AL ad (P</00) Hls pme Ol (g1)ls O o )5 S e o > Lol

* Values within a column followed by the same letter are not significantly different at Duncan test P<0.05.
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Table 4. Effect of salinity levels (dS m™) on NH," and NO;™ concentration (mg kg™”).
Sosd sk 14 days 28 days 42 days 70 days 14 days 28 days 42 days 70 days

Salinity levels NH," NOy
1.5 87.95° 80.77° 83.45° 77.75° 17.93 16.18 5.26° 5.49"
4.5 78.29° 70.81° 74.83 69.63° 6.7° 6.41° 2.91° 2.89°
9 56.36° 65.72° 57.01° 55.47° 4.19 2.33¢ 2.21° 1.95°

AL ad (P</00) Hls pme O (g1)ls O a5 S i o L sl

* Values within a column followed by the same letter are not significantly different at Duncan test P<0.05.
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Table 5. Effect of organic carbon levels (%) on nutrient concentration.

Sosehe D Ess O ns
Organic Carbon  Total nitrogen (%) 0.C (%)
0 0.053¢ 0.46°
L5 0.096° 1.95°
3 0.111° 2.93°

Na Cl Fe Zn
(mgkg")  (meqlit’)  (meqlit’) (mgkgh) (mgkg?
86.9° 27° 7.16° 0.36°
102.9° 31.4° 8.12° 0.48"
112.4° 37 10.14° 0.56°

AL ad (P</00) Hls pme O (g1)ls Ot a5 S i o > Lol

* Values within a column followed by the same letter are not significantly different at Duncan test P<0.05.
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Table 6. Effect of organic carbon levels (%) on basal respiration (mg Co,-C/Kg Soil).

S o g 10 days 20 days 30 days 40 days 50 days 60 days 70 days
Organic Carbon levels
0 19.66° 27.31° 33.84° 37.07° 41.2° 46.76° 43.15
1.5 22.36° 33.42° 38.21° 44.75° 48.61° 53.2° 50.8°
3 26.1° 39.51° 45.18° 51.02° 51.88° 57.97° 55.5°

AL ad (P</00) Hls pme O (g1)ls Ot o )5 S i o Lol

* Values within a column followed by the same letter are not significantly different at Duncan test P<0.05.
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Table 7. Effect of organic carbon levels (%) on NH," and NO;™ concentration (mg kg™).

‘;I oS sk 14 days 28 days 42days 70days 14days 28days 42days 70 days
Organic Carbon levels NH," NO5y
0 69.41° 68.95° 68.46° 64.12° 7.43° 6.74° 2.72°¢ 2.53%
1.5 74.78°  72.59°  71.27° 675"  9.71° 7.98° 3.19° 3.17°
3 78.42° 75.77° 75.56* 71.16% 11.68* 10.21° 447" 4.63"

AL ad (P</00) Hls pme Ol (g1)ls Ot ja )5 S i o > Lol

* Values within a column followed by the same letter are not significantly different at Duncan test P<0.05.
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Table 8. Effect of organic carbon (%) and salinity levels (dS m™) on K, Na, Cl (solution) and Fe (available).
Soxs g sl PR e K Na Cl Fe
Salinity levels Organic Carbon levels (mgkg") (megq lit™) (megq lit™) (mgkg™)
0 29.053¢ 51" 16° 10.15%
1.5 1.5 30.14 75.7¢ 21.3° 11.6°
3 30.53% 83.2" 32.1° 14.5°
0 31.58% 86.7" 31.4° 8.32¢
4.5 1.5 31.2 102.1° 33° 9.12%
3 31.84 113.7¢ 33.6° 9.59%
0 33.53° 122.9° 33.6° 3.01"
9 1.5 38.16 131.1° 40° 3.64"
3 43° 140.3* 45.3° 6.33¢

AL ad (P</00) Hls pme O (g1)ls O a5 S i o > Lol

* Values within a column followed by the same letter are not significantly different at Duncan test P<0.05.
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Table 9. Effect of organic carbon (%) and salinity levels (dS m™) on basal respiration (mg Co,-C/kg Soil).

e S oS o 20 days 30 days 40 days 50 days 70 days
Salinity levels Organic Carbon levels

0 32.3% 44.73% 53.66° 53.66° 52

1.5 1.5 42.6° 48.7° 59.43° 58.9° 65.33°
54.03° 61.76" 66.73° 64.76" 74.5°
0 28.8% 33°f 4329 44 5 454°

45 1.5 33.4% 38.2% 4329 47.1% 48.16%
35.7° 40.8% 45.8° 49.7% 50.8°

0 20.83f 23.8¢ 14.36 25.43¢ 32.468

9 1.5 24.26° 27.73% 31.63° 39.83° 38.9

3 28.8% 33¢f 40.53¢ 41.2f 41.2¢

AL e (P</00) Hls pme Ol (g1)ls O o )5 S i o L sl

* Values within a column followed by the same letter are not significantly different at Duncan test P<0.05.
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Table 10. NH,* and NO; concentration (mg kg™) at salinity (dS m”)*0.C (%) treatments.

s shan JT oS Sl 28 days 42 days 70days 14days 28 days 42 days 70 days
Salinity levels  Organic Carbon levels NH," NO5

0 7448  81.52°  75.85°  13.36°  14.64° 2.72° 3,77

1.5 1.5 80.83°  83.16® 7755  18.33° 15.7° 3.19° 4.48°

3 87" 85.67°  79.85"  22.09"°  18.21° 447 8.22°

0 68.22% 7239 6725 5297 4.08° 2.72° 2.64%

45 1.5 70.94%  73.85%  68.787  6.64% 5.82¢ 3.19° 2.86%

3 7328 78.25°  72.84°  8.17° 9.33° 447 3.18%

0 64.15% 51488  4926°  3.63" 1.5° 2.72° 1.18"

9 1.5 65.99"  56.79"  5637°  4.17" 2.42° 3.19° 2.18°

3 67.02%  62.77°  60.78° 477 3.07° 4.47° 2.48%

AL ad (P</00) Hls pme O (g1)ls O a5 S i o > L sl

* Values within a column followed by the same letter are not significantly different at Duncan test P<0.05.
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Abstract

Background and Objectives: The salt-affected soils are widely distributed in arid and
semi-arid areas including Iran. In the soils affected by excessive salt, physical, chemical and
biological changes in coupling with the low levels of organic matter (OM) resulting from the
weak growth of plants, cause the deficiency of such nutrients as nitrogen (N) on the one
hand and ionic toxicity (sodium and chlorine) on the other hand. The lack of vegetation in
arid and saline areas results in the return of small amount of plant residues, so that the content of
soil organic matter and thus the amount of nitrogen and other elements is reduced. One of the
ways to increase the vitality and efficiency of elements in saline conditions for plants is to use
organic fertilizers. Therefore, the aim of this study was to investigate the effects of organic
carbon and salinity levels on nitrogen and carbon mineralization and nutrient concentrations
in soil.

Materials and Methods: A completely randomized design (CRD) experiment was conducted
to investigate the effect of organic carbon levels from the source of cow manure on the
mineralization of carbon and nitrogen and nutrient concentrations in soil salinity conditions in a
by factorial arrangement with three replications. Organic carbon factor included (0, 1.5 and 3%
organic carbon) and salinity factor consisted of 1.5, 4.5 and 9 dS/m. To create salinity levels a
combination of MgS0O,.7H,0, NaCl, Na,SO, and CaCl, was used in the ratio of 42.82,
0.91, 36.20 and 36.91, respectively. The treated soils were incubated at 25 °C under 70% field
capacity for 70-day period. To determine the nitrification rate (R,), the ammonium and nitrate
concentrations were monitored during the incubation period at 0, 2, 4, 6, 8 and 10 weeks since
the time of incubation. To address the carbon mineralization rate, the soil basal respiration was
determined weekly since the beginning of the experiment. At the end of the experiment, the
macro and micro nutrient status was determined in the treated soils.

Results: The results showed that both salinity and organic matter application significantly
affected the basal respiration, concentration of ammonium, nitrate, K, Ca, Mg, Na, Cl, Fe
(P<0.01). Salinity increased soil Ca and Mg concentration. Organic carbon treatments have a
significant effect on soil total nitrogen and soil organic carbon. The interactional effect of
organic matter and salinity was significant on the basal respiration concentration of ammonium
and nitrate and K, Na, CI, Fe. Salinity in 9 dS.m™ level compare to 1.5 dS.m™ decreased basal
respiration, NH," and NO;™ concentration by 47%, 27% and 76% respectively. The basal
respiration in 3% of soil organic carbon treatment, higher by 24% compared to control treatment
(without organic matter addition). Furthermore, the ammonium and nitrate production after
70 days in 3% of soil organic carbon treatment, was 10% and 37% more than control.
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Conclusion: Salinity had a negative effect on the process of carbon and nitrogen mineralization.
The use of organic compounds, by creating a balance in nutrient status, could create more
favorable conditions for the processes of mineralization of carbon and nitrogen. Organic
compounds may have an easy source of carbon, which, if placed on the soil, stimulate and
increase microbial activity, increase the mineralization of carbon and nitrogen to some extent.

Keywords: Carbon, Nitrogen, Nutrient, Salinity
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