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Abstract

Introduction: Arid and semi-arid areas such as Khuzestan province has highly fragile ecosystems that are
characterized by low soil fertility, and high organic matter decomposition rates. According to the FAQ,
around 12% of world soils and 65% of Iran's soils are calcareous and more than 20 % of the irrigated farms
in the world is affected by salinity. Since soil organic carbon content is low in saline-calcareous soils, the
use of organic manure can be effective in increasing soil organic carbon and supplying essential nutrients
in crop production. Applying organic manure in agriculture has been considered during the last two
decades due to its high quality products, high price, and low market availability of chemical fertilizers,
chiefly in developing countries. The organic fertilizer application, both alone or in combination with
inorganic fertilizers, is effective in increasing soil organic carbon (SOC) content and improve in soil
fertility, microbial activity, and soil water retention capacity. Now the integrated application of organic and
chemical fertilizers is inevitable for sustainable production and soil conservation. Hence, comprehension of
the response of the soil and crop to applying organic and inorganic fertilizer may help to determine proper
manure management strategies to enhance SOC and improve soil health and its ecosystem services. Thus,
the aim of the study was to investigate the effects of different fertilizer managements on nutrient content of
soil and wheat in saline-calcareous soils of Khuzestan province.

Materials and Methods: To evaluate the effect of the integrated and long-term application of chemical
and organic fertilizers on the nutrient content of soil and wheat grain in fixed plots, this research was
carried out in Khuzestan province (Ahvaz city) in a calcareous- saline soil with silty clay texture under
wheat cultivation (Barat cultivar) as a randomized complete block design for four years (2017-2021) in six
treatments with three replications. The treatments included T1: unfertilized control, T2: application of
nitrogenous, phosphorus and potassium chemical fertilizers based on soil test, T3: application of 20 tons of
cattle manure every two years + 75% of recommended nitrogen + 50% of the recommended phosphorus
and potassium, T4: application 20 tons of bagasse every two years + 75% of the recommended nitrogen +
50% of the recommended phosphorus and potassium, T5: annual application of 20 tons of cattle manure +
75% of the recommended nitrogen, T6: annual application of 20 tons of bagasse + 75% of the
recommended nitrogen. In treatment T2 recommended dose of P205, K20, and 30 % of recommended N
were applied at the time of second irrigation; the remaining N dose was applied in two splits at tillering (40
% of recommended N) and booting stages (30 % of recommended N). The organic manures were
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incorporated in the soil (depth 0-15 cm) a week before sowing. At the end of the growing season, wheat
yield components were measured and also some soil properties involved pH, salinity and SOC, and the
concentration of nitrogen, phosphorous and potassium in soil and grain wheat were determined. SAS v.9.1
statistical software and LSD test were used to compare the means of the studied treatments.

Results and Discussion: The mean values of SOC varied in range of 0.60 to 0.73 %. As a result of
applying treatment T2 (inorganic fertilizers application as alone), no significant difference was observed in
SOC compared to the control treatment (p< 0.05). Compared to unfertilized control treatment, the SOC
content were increased significantly by the use of cattle manure at T3 treatment (0.13 %), which could be
attributed to the larger proportion of tenacious organic compounds in organic fertilizers than in chemical
fertilizer. The highest concentration of soil available phosphorus (19.8 mg kg™) was obtained in the
integrated application of chemical fertilizer and cattle manure (T3), which is 60 and 169 % higher than
those in the exclusive chemical fertilizer application (12.35 mg kg™) and control (7.35 mg kg™) treatments,
respectively. The highest average soil available potassium concentration (253.3 mg kg™) was also observed
in T3. The results showed that the application of different fertilizer treatments was significant on the
nutrient uptake by wheat grain (p< 0.01). The variation ranges of nitrogen, phosphorous and potassium
uptake by wheat grain due to the application of different treatments was obtained in 35.3 - 92.68, 7.3 —
14.87 and 9.3 - 17.11 kg ha, respectively.

Conclusion: Based on the results of this research, it was found that the integrated application of organic
and inorganic fertilizers has a more positive effect on improving soil fertility in the long term than using
them alone. Moreover, the results indicated that the use of cattle manure was more effective than bagasse
manure which may be due to its lower carbon to nitrogen ratio (21/3). The integrated use of organic and
inorganic fertilizers not only improve soil fertility, but also increases the efficiency of chemical fertilizer
use, which reduces the basic chemical fertilizers consumption. Therefore, it is recommended to application
of 20 tons of cattle manure every two years + 75% of recommended nitrogen + 50% of the recommended
phosphorus and potassium (T3) in the saline-calcareous soils under wheat cultivation in arid and semi-arid
climates such as southern of Khuzestan province.

Keywords: Cattle manure, Saline - calcareous soil, Sustainable agriculture Sugarcane, bagasse compost.
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Table (1) Geographical coordinates, climatic conditions and soil classification of Golestan
Station, Ahvaz

5 N (I e (W e g S b o dsb
Al S ool S wbli gl e
“climate Average Average average  Soil Seri Soil Family Latitude Longitude
maximum minimum rrainfall

temperaturer  temperature
n

oz Fine, Carbonatic,
] 329 17.6 224 Ahvaz  hyperthermic, Typic ~ 31°20’ 48°40’
arid Toriothents
O9) dldr BY Se GV b g)LT o)50
Long-term statistical period of 20 to 50 years (16)
Wl 390 S (K 3 9 (b ST 39 (V) Joo
Table (1) Chemical and physical properties of the studied soil
Ges N e o AN S e TS s = SaT

depth Sand  Silt Clay EC pH oC P K TNV
(cm) (%) (ds m™) - (%) (mg Kg™) (%)

0-30 8 46 46 8.8 7.8 0.59 9.2 250 45
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Table (3) Some chemical characteristics of used organic fertilizers

@35 g pH EC OC Total C/N Total Total Moisture NOs® NH, Total Total Total Total
N P K Fe Mn Zn Cu
Manure source
- dsm? % % - % % % mg kg™
ol 58 7.8 5.9 234 1.1 21.3 1.3 0.46 25.6 140 168 1480 137 315 7
Cattle manure
Sag W8 6.8 0.7 428 016 2675 016 0.25 14.3 112 140 4237 140 39 11

Sugarcane bagasse
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Table (4) Planting conditions and fertilizer consumption

gbj J«éﬁ
Crop season

2017-2018 2018-2019 2019-2020 2020-2021
oS w,ls Barat Barat Barat Barat
Wheat cultivar
S b 2 December 14 November 21 November 10 November
Planting date
b ey lkde 180 Kg ha™* 180 Kg ha™* 180 Kg ha* 180 Kg ha*
x Consumable seed
ol )b 5 May 5 May 9 May 30 April
Harvest date
oysl 38 350 Kg ha™ 350 Kg ha™ 350 Kg ha™ 350 Kg ha™
Urea fertilizer
R 200 Kg ha™ 150 Kg ha™* 100 Kg ha* 100 Kg ha*
Triple superphosphate fertilizer
oty A o 3 57 50 Kg ha™ 80 Kg ha™ 50 Kg ha™ 50 Kg ha™

Potassium sulfate fertilizer
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Table (5) Analysis of variance (mean of squares) for effect of different management on some soil
properties and the nutrient concentration of soil and wheat grain

Nutrient uptake by wheat grain Soil Sail Organic pH Electrical ~ Degree of Variation
(‘”"f s by i obe Gl available  available Czirbon Slao conductivity Frgeidom Source
K P N K P k;‘ d’; é))"i’ 6:)‘ e C,"J...’J C..a
. ! BBy 6 i
el b 0395
o o
Sl Sl
55.2 ns 296.6 ** 6143 22562.5 2.4ns 0.32 ** 0.13 0.21ns 3 Ju
** ** ns
year
51.1ns 26 ns 0.06ns  910.1ns 0.12 ns 0.005ns 0.23* 2.28 ns 2 oS gl
Block
104.2 ** 86.5 ** 4722 2137.74* 2249 ** 0.03* 0.07 5.52 * 5 Sl
Kk * ns -
Treatment
25.3 594 303.75 1.89 0.01 0.06 1.57 40 Error b=
13.8 21.4 7.5 11.7 14.7 3.5 194

(CV) &l uis o

M)zeiu@cb.ﬂ)>)|;_;‘”gy:,~lL)u@uﬁ';;‘_::;@:**,*Ans
ns, * and **: are non-significant and significant at 5% and 1% probability level, respectively.
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Table (6) Mean Comparison of effects of different fertilizer treatments on some soil properties

Soil available K Soil available P Organic p EC Treatment
e L el ode LB el Carbon Lo st Sl
TS
mg kg™) (/) -) (dsm™)
236.2b 7.35e 06¢c 7.56 a 6.4a T1
233.2b 12.35b 0.63c 7.61a 524D T2
2533 a 19.8a 0.73 a 7.45a 6.5a T3
213.7¢c 11.5bc 0.65 bc 7.45a 6.7a T4
230.3b 110c 0.72 ab 7.42a 6.8a T5
223.7 bc 8.75d 0.65 bc 747 a 7.3a T6

Lo y3 O+ odd dwo g 05 8 Loy VO +,LSS Ju,;,»_;,\f;;(_;v- (T3 o ao s sliawd b35S (T2 558 5 jume 05 tals (T1

Yo VL (TS oks w5 oty 5 ind Lo ys 00 +okd 4o 5 05555 o3 VO 4 LSS Jlo 93 a WL S 5 Y (T4 ol a5 aly 9 S
GIs Ot o 53 &S mie oy o U sliel codd 4o 5 059,20 o3 VO + wBL CansnS 5 Yo VL (TB ot as 5 055 25 deo s VO + (65 5,87 o5
il g0 (P<0.05) s o (oD

T1: unfertilized control, T2: application of NPK fertilizers based on soil test, T3: application of 20 tons of cattle
manure every two years + 75% of recommended nitrogen + 50% of the recommended phosphorus and potassium, T4:
application 20 tons of bagasse every two years + 75% of the recommended nitrogen + 50% of the recommended
phosphorus and potassium, T5: annual application of 20 tons of cattle manure + 75% of the recommended nitrogen,
T6: annual application of 20 tons of bagasse + 75% of the recommended nitrogen. Numbers followed by the same

letter are not significantly differentns (P<0.05)
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