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The Effect of Long-Term and Integrated Application of Organic and
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Abstract

Theintegrated application of organic and chemical fertilizers is inevitable for sustainable production and
soil conservation. To evaluate the effect of the integrated and long-term application of chemical and
organic fertilizers on the Brat variety wheat production in fixed plots, research was carried out in Ahvaz
city in six treatments with three replications for four years (2017-2021) in the form of randomized
complete block design. 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. At the end of the growing season, wheat yield components were measured. The
results showed that in integrated management treatments, the use of cattle manure was more effective
than bagasse. The highest wheat grain yield was observed in the T2 and T3 treatments, respectively, at
the rate of 4845 and 4473 kg ha'%, significantly higher than the grain yield in the control treatment (2350
kg hat). The highest profit-to-benefit ratio (in 1400) was obtained by applying T2 treatment (20.2). The
benefit to cost ratio due to the integrated application of organic and chemical fertilizer management
treatments (T4 and T3 treatments) was approximately 50% lower than the exclusive application of
chemical fertilizers treatment. By recalculating the benefit to cost ratio based on the prices of inputs in
the crop year 2023-2024, it was observed that the T2 treatment still had the highest benefit-to-cost ratio
(13.4), but it decreased with a sharp slope. In contrast the benefit-to-cost ratio remained almost constant
and stable due to the application of T3 and T4 treatments (in the range of 8 to 11). The results indicate
that the integrated application of organic and chemical fertilizers will not only be effective in the
sustainability of soil fertility and agricultural products but will also play an important role in the stability
of the farmer's profit.
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Table 1. Geographical coordinates, climatic conditions and soil classification of Golestan Station, Ahvaz

Average
. . I Soil ~ AC pinimum  Average
Longitude Latitude Soil Family Seri rainfall temperature maximum  climate
X temperature ®
Fine, Carbonatic,
48°40’ 31°20’ hyperthermic, Ahvaz 224 17.6 32.9 arid

Typic Toriothents

* Climate classification based on de-Martonne aridity index (Croltoru and Burada, 2012), * Long-term statistical period of 20 to 50 years

(National Climatology Center, 2017)
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Table 2. Some soil physical and chemical properties at the research site

Soil Sand Silt Clay Cu Zn Mn K P TNV OoC CE ECe pH
Texture C
% mg kg % %  meq dSm? -
1009
rt
Silty 8 46 46 18 09 64 250 9.2 45 059 164 8.8 7.8
Clay

pH: Soil reaction, ECe: Electrical conductivity of saturated soil extract, CEC: Cation exchange capacity, OC: Organic carbon, TCA: Total
neutralizing value, P: soil available phosphorous, K: soil available potassium, Fe: soil available iron, Mn: soil available manganese, Zn: soil

available zinc, Cu: soil available copper.
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Table 3. Some chemical characteristics of used organic fertilizers

Manure Total Total Total . NOs Total Total Total Total

source pH OC 'y ON b g moswre T NHs et M zn cu
% % - % % % mg kg

Catle 78 234 11 213 13 046 256 140 168 1480 137 315 7

manure

SUGAICANe g6 498 016 2675 016 025 143 112 140 4237 140 39 11

bagasse
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Table 4. Planting conditions and fertilizer consumption

Crop season

2017-2018 2018-2019 2019-2020 2020-2021
Wheat cultivar Barat Barat Barat Barat
Planting date 2 December 14 November 21 November 10 November
Consumable seed* 180 Kg hat 180 Kg hat 180 Kg ha 180 Kg ha!
Harvest date 5 May 5 May 9 May 30 April
Urea fertilizer 350 Kg hat 350 Kg ha! 350 Kg hat 350 Kg hat
Triple superphosphate 200 Kg ha'* 150 Kg ha* 100 Kg ha* 100 Kg ha*
fertilizer
Potassium sulfate fertilizer 50 Kg ha* 80 Kg ha* 50 Kg ha* 50 Kg ha*
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Table 5. Results of variance analysis of the different fertilizer treatments effects on yield and yield components
of wheat Barat cultivar (2017- 2021)

Variation Degree Grainyield  Straw Total 1000 grain ~ Number of Number of
source of yield yield weight grains per tillers per
freedom spikelet square meter
Year 3 9.1™ 176™ 157" 112.7™ 304.46 ™ 264959.4™
Block 2 2.04" 1.03™ 336™ 2.68"™ 22.33™ 80475 ™
Treatment 5 7.75™ 11.3™ 366" 255" 94.83 ™ 39227.3™
Error 40 0.53 0.65 1.94 6.36 15.24 1386.1
Coefficient 19.4 16.5 16.1 5.78 11.9 11.3
of variation

" *and **: Not-significant and significant at 5% and 1% probability levels, respectively.

sl lo o alas o ails slaws ¢ J5 o Slee o 5519
olis 1) 0o ,0 0 mhw 4o ls cixe (6 kel BB aliseo
Slo Sy ples 2 Jloss U (izmen (O Jgaz) ol
chw o1y 6ylo s B o)kl Lol aslllas o)50

AF

Ol 5955 Galides lolos S (bl i s
o o aliw dlass ol o Sas il o Slae Ol s ols
ool Sl bz sla Jlows o als e )39 9 a2
Olpd 9 (o0 S mhaw) Sl pixe jlows BT (6l



VEY Sl o lad Y als

S o5 wlidss

)50 ey 9 et S0 )5 sl Sl (S ye
2l U gl il Sl oKl o sl
e ge Sl (S a5 039y Suste Slindow slag,b
390 S sla Sy (Fp 3 (—dge Slts Sl
lasles 90) 8 SIST (g 2 j5late dy .ol oud aslllas
7515 (S e a5 Shac sl 5 eallan 3,5

el ol S E Jgaz o calizre sloco i

..\Ml.ssn cdlas oy Jie Egog0 u.a‘ ol liad sy S
5 sl GlossS (Al 5 plgs )15 o oo as
Ao 5kinS molie (S g lin olic 055 L (Sal
Sl plassls HLis 0 Jgao bl (opl ogdle .aily
Segre oy 0 Jlis! mhaw (o pasS als o Slos
Vo) sialejl laes,S 55 olul Jus a4 Yl a5 54

oy Dy o S sla Shg pexd 9 (e O 50 e

(VFee=ITAY) liasjo5 (liml 39 Sy o5 oS 9,Shos 1 iliio (5355 o Lo 00l 5T (5pSilso dumylin -5 Joaz
Table 6. Compare means of the simple effect of different fertilizer treatment on the yield of wheat Barat cultivar
in Khuzestan province (2017-2021)

Treatment Grain xield Straw yileld Total ylield 10(_)0 grain ger;mgep:ecr)f ,'[\illl:é??;;?f
(kg ha”) (kg ha”) (kg ha”) weight (g) spikelet square meter

Tl 2350.8 ¢ 3174.2d 5525.0d 414 ¢ 37.3c 226.9d

T2 48453 a 54255 ab 10000.8ab  43.8b 40.6 be 399.2a

T3 44733 a 5842.2 a 10345.8 a 44.0 ab 43.6 ab 336.9 be

T4 3930.0 ab 5103.3 bc 9091.7 bc 459a 40.2a 348.8b

T5 3651.7 b 5395.0 ab 9045.8 bc 43.3 bc 45.3 bc 348.6 b

T6 3538.3 b 44742 ¢ 8011.7 c 43.2 bc 42.6 bc 315.4 ¢

T1: Unfertilized Control; T2: Recommended mineral fertilizers (N, P, K) based on the soil analysis; T3: 20 tons of cattle manure every two
years + 75 % of recommended N fertilizer+ 50 % of recommended P and K fertilizers; T4: 20 tons of bagasse manure every two years + 75 %
of recommended N fertilizer+ 50 % of recommended P and K fertilizers; T5: 20 tons of cattle manure per year + 75 % of recommended N
fertilizer and T6: 20 tons of bagasse manure per year + 75 % of recommended N fertilizer. Means with the similar letters in each column are
not significantly different using Duncan’s multiple range test at 5% probability level.
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Table 7. Economic evaluation of different fertilizer treatments application in compared to control treatment on
wheat yield Barat cultivar

Treatment Yield Revenue from yield Increased cost in growth Benefit to
enhancement enhancement (Rials) stimulant treatment cost ratio
compared to compared to control

control (Rials)
(kg ha't) 2021 2024 2021 2024 2021 2024

T2 24945 124725000 436537500 6150000 32525000 202 134

T3 2122.5 106125000 371437500 13950000 33887500 9.27 11.0

T4 1579.2 78960000 276360000 6450000 34318750 9.93 8.05

T5 1300.9 65045000 227657500 22625000 34429690 3.69 6.61

T6 11875 59375000 207812500 7625000 38122270 559 545

T1: Unfertilized Control; T2: Recommended mineral fertilizers (N, P, K) based on the soil analysis; T3: 20 tons of cattle manure every two
years + 75 % of recommended N fertilizer+ 50 % of recommended P and K fertilizers; T4: 20 tons of bagasse manure every two years + 75 %
of recommended N fertilizer+ 50 % of recommended P and K fertilizers; T5: 20 tons of cattle manure per year + 75 % of recommended N
fertilizer and T6: 20 tons of bagasse manure per year + 75 % of recommended N fertilizer
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