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ABSTRACT 

This study aims to analyze the reaction in the doses of manure combination and liquid 
organic fertilizer and their response to the increase in farmer's revenue in a livestock-
integrated farming system in Gorontalo. This study was performed in Gorontalo from 
March to July 2021. The study used a randomized block design with 2 factorials. The 
first factor is the cow manure dose, and the second factor is the liquid organic 
fertilizer dose. Data were analyzed using ANOVA and the Tukey Honest Significant 
Difference (HSD) test. The study results concluded that the most optimal cow manure 
dose was 10 tons/ha to produce maize at a rate of 5.70 tons/ha, and 20 cc/14 L liquid 
organic fertilizer was able to generate the most optimal production of 5.67 tons/ha. 
Integrating 10 tons/ha of cow manure with20 cc/14 L liquid organic fertilizer can 
generate the most optimal production amounting to 6.83 tons/ha. 
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INTRODUCTION 

Intensive agricultural activity has caused environmental damage and a more devastating 
natural resource exploitation. This has contributed to serious environmental issues such as soil 
and water contamination due to excessive use of agricultural chemicals and soil erosion 
because of the conversion of forested land [1]; [2]. One emerging agricultural practice among 
the farmers in improving farming production and production rate is by applying an irrational 
quantity of chemicals that consequently promotes long-term land degradation [3]. A curative 
action in agricultural land management through eco-friendly and sustainable policy is 
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considered necessary to deal with such challenges. One method to achieve a sustainable 
agricultural system is through eco-friendly farming and integrated crops livestock system [4]; 
[5]. 

Afifudding [6] reported that the implementation of integrated maize-ruminants farming 
could reduce annual crop fertilizer budget up to 47.78%/year and feed budget up to 
8.87%/year.  Recycling maize farming waste could support the implementation of integrated 
livestock-crop farming. The utilization of cow dung as liquid and solid organic fertilizer could 
reduce the harmful inorganic fertilizer use, and it could accelerate the adoption process of 
plant-integration technology at the farmer's level [7]; [8]. Cow manure could be reused as 
fertilizer to enrich soil nutrients. The used organic fertilizer may either be solid or liquid to 
improve the soil's physical and biological properties. Organic fertilizer contains more organic 
matter compared to its nutrient content [9]; [10]. 

Few previous studies have explicitly explained the development of livestock and crop 
commodity integration [11]; [12]; [13]; [14]. However, those studies did not involve the use of 
solid and liquid organic fertilizer. Therefore, this study will focus more on the integration of 
ruminants and corn crops. This study also attempted to observe the effect of treatment 
combination involving solid and liquid fertilizer from the perspective of parameter growth 
aspect and comparative analysis between organic and common NPK fertilizer used by maize 
farmers. 

MATERIALS AND METHODS 

This study was conducted for five months from March to July 2021 in Dumati Village, 
Telaga Biru District, Gorontalo, Gorontalo Province.  The materials in this experiment included 
BISI-18 hybrid variety, 5 and 10 tons/ha cow manure, and 10 and 20 cc/14 L liquid organic 
fertilizer. 

Organic Fertilizer Application 

Cow manure was spread evenly based on the determined treatment and was applied 
two weeks before planting at a dose of 5 tons/ha and 10 tons/ha. Eco-farming organic fertilizer 
was applied on the third day before planting and 2, 4, 6, and 8 weeks after planting by spraying 
the liquid fertilizer evenly to the plants with a hand sprayer.  The applied concentration during 
the application of eco-farming organic fertilizer was 10 cc/14 L and 20 cc/14 L. Therefore, the 
eco-farming organic fertilizer needs for each plot were varied. This relied on the plant's growth 
stage.  

Experimental Design 

The study used a randomized block design with 2 factorial involving first factor of cow 
manure and the second factor of organic liquid fertilizer. The applied research design is 
randomized block design (RDB) consisting of 9 combinations of treatments with each treatment 
having 3 replicates. Therefore, there were as many as 27 experimental plots used in this study. 
The 9 combinations of treatments includes:  
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B0H0 = 0 tons/ha cow manure + 0 cc/14L liquid organic fertilizer;  
B1H0 = 5 tons/ha cow manure + 0cc/14L liquid organic fertilizer;  
B2H0 =10 tons/ha cow manure + 0cc/14L liquid organic fertilizer;  
B0H1 = 0 tons/ha cow manure + 10 cc/14L liquid organic fertilizer;  
B1H1 = 5 tons/ha cow manure + 10 cc/14L liquid organic fertilizer;  
B2H1= 10 tons/ha cow manure + 10 cc/14L liquid organic fertilizer;  
B0H2 = 0 tons ha cow manure + 20cc/14L liquid organic fertilizer;  
B1H2 = 5 tons ha cow manure + 20 cc/14L liquid organic fertilizer;  
B2H2 = 10 tons ha cow manure + 20 cc/14L liquid organic fertilizer. 

Observed Parameters 

The observed parameters in this study encompass plant's height (cm), corn stem (mm), 
number of leaves (leaf), leaf area (cm), cob length (cm), cob diameter (mm), unhusked cob 
weight (kg), maize production (kg). 

Data Analysis 

The acquired data are analyzed using analysis of variance (ANOVA) at a 5% level of 
significance to identify the treatment affecting pest population, pest attack intensity, and 
unhusked cob weight. Any treatment identified with significant effect will be further analyzed 
using the post hoc Tukey Honest Significant Difference (HSD) test at a 5% significance level. 
 The data were also analyzed using Independent Sample t-Test to compare the significant 
effect in the use of organic and inorganic (NPK) fertilizer. Based on the decision criteria, 
hypothesis null (H0) is rejected if t-value is lower than table value at a significance level of 5% 
(0.05). 

RESULTS AND DISCUSSIONS 

 The studies of maize and livestock farming integration in dryland could provide extra 
benefit by using cow manure as fine compost and maize farming waste, including leaves, stems, 
and cobs as feedstuff alternatives during the dry season. Integrating agricultural farming 
activities is one accurate method considering the limit of agricultural waste. In addition, 
integrating maize and livestock farming is a strategic integrated farming model to boost self-
sufficiency in maize production. Close interaction among the cattle (organic fertilizer 
producers), maize (crops), liquid organic fertilizer, and land in a farming system where such 
interaction could contribute to maize productivity. 

Maize Growth with Cow Manure and Liquid Organic Fertilizer Application 

Means of Maize Growth with Cow Manure and Liquid Organic Fertilizer Application are 
presented in Tables 1 and 2. 
 The analysis of variance in Table 1 indicates that cow manure and doses and liquid 
organic fertilizer concentration had a significant effect. In contrast, their interaction had a 
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significant effect on the means of plant height. Based on the Tukey HSD Test with α 0.05, the 
most optimal plant height of 239.39 cm was generated by applying 10 tons/ha cow manure and 
20 cc/14L liquid organic fertilizer. There was no significant difference observed from the 
treatment with no cow manure (B0) and liquid organic fertilizer (H0). However, a significant 
difference was identified in the treatment of 5 tons/ha cow manure (B1) and 10 cc/14L liquid 
organic fertilizer (H1) application.  

Table 1. Means of Plant's Growth Involving Cow Manure and Liquid Organic Fertilizer 
Application 

Parameters 
Cow 

Manure (B) 

Liquid Organic Fertilizer (H) CV HSD α 
0.05 H0 H1 H2 

Plant's Height (cm)  

 B0 197.39𝑏
𝑞
 224.24𝑎

𝑝
 218.79𝑏

𝑝
 14.39 

 B1 219.61𝑎
𝑝

 226.22𝑎
𝑝

 228.79𝑎𝑏
𝑝

 

 B2 223.78𝑎
𝑞

 234.79 𝑎
𝑝𝑞

 239.39𝑎
𝑝

 

CV HSD α 0.05 14.39  

Stem Diameter (mm)  

 B0 18.43𝑏
𝑞
 22.82𝑎

𝑝
 21.83𝑎

𝑝
 2.44 

 B1 22.64𝑎
𝑝

 23.06𝑎
𝑝

 21.72𝑎
𝑝

 

 B2 23.45𝑎
𝑝

 23.44𝑎
𝑝

 22.39𝑎
𝑝

 

CV HSD 2.44  

Leaf Area (cm)  

 B0 8.49𝑏
𝑞
 10.06𝑎

𝑝
  9.66𝑎𝑏

𝑝
 0.73 

 B1 9.22𝑎
𝑝

 9.88𝑎𝑏
𝑝

  9.72𝑎
𝑝

 

 B2 9.67𝑎
𝑝

 9.07 𝑏
𝑝𝑞

 8.96𝑏
𝑞
 

CV HSD 0.73  

Note: B0=no cow manure; B1= 5 tons/ha cow manure; B2 = 10 tons/ha cow manure; H0 = no liquid 
organic fertilizer; H1 = 10 cc/14 liquid organic fertilizer; 2 = 20 cc/l4 L liquid organic fertilizer. Values 
followed by the same superscript letter in the row (p,1) and the column (a,b) are not significantly 
different on the Tukey HSD test at a significance level of α 0.05. 

The analysis of variance indicates that cow manure, liquid organic fertilizer dose, and 
their interaction could significantly affect the stem diameter. Tukey HSD test with α 0.05 
revealed that the highest generated means of stem diameter was 23.45 and was generated by 
the treatment of 10 tons/ha cow manure and no liquid organic fertilizer application. There was 
no significant difference observed in the treatment with no cow manure application (B0). In 
contrast, no significant difference was also observed in the treatment of 5 tons ha-1 cow 
manure application (B1).  Based on Tukey HSD Test results with α 0.05 in Table 1, the treatment 
with no liquid organic fertilizer and with 10 tons/ha cow manure produces the most optimal 
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plant height means of 23.45 mm. However, there was no significant difference among other 
treatments. 

Analysis of variance indicated that the cow manure dose had a significant effect, while 
the liquid organic fertilizer concentration and their interaction had a significant effect on the 
leaf area means. Tukey HSD test with α 0.05 in Table 1 showed that the treatment with no cow 
manure and 10cc/14L liquid organic fertilizer could generate the most optimal leaf area means 
of 10.06 cm, and significantly different from 10 tons/ha cow manure (B2), but there is no 
significant difference from the treatment of 5 tons/ha cow manure (B1). Tukey HSD test with α 
0.05 in Table 1 indicated that the treatment of 10cc/14 L liquid organic fertilizer with no cow 
manure could generate the highest leaf area means of 10.06 cm, but there was no significant 
difference among the treatments. 

Table 2. Means of Leaf Numbers Involving Cow Manure and Liquid Organic Fertilizer Application 

Cow Manure (B) 
Liquid Organic Fertilizer (H) 

Means CV HSD 
H0 H1 H2 

B0 12.62         12.79        12.59 12.67b 0.11 

B1 12.86         12.76        12.78 12.80a 

B2 12.81         12.88        12.88 12.86a 

Note: B0=no cow manure; B1= 5 tons/ha cow manure; B2 = 10 tons/ha cow manure; H0 = no liquid 
organic fertilizer; H1 = 10 cc/14 liquid organic fertilizer; H2 = 20 cc/l4 L liquid organic fertilizer. Values 
followed by the same superscript letter in the row (p,1) and the column (a,b) are not significantly 
different on the Tukey HSD test at a significance level of α 0.05. 

The analysis of variance indicated that the cow manure treatment had a significant 
effect on the leaf numbers. On the contrary, the concentration of liquid organic fertilizer and its 
interactions had no significant effect on the means of leaf numbers. Tukey HSD test with α 0,05 
in Table 2 demonstrated that 10 tons/ha of cow manure could generate the highest means of 
12.88 leaves and it is significantly different from the treatment with no cow manure application 
(B0), but not significantly different from the application of 5 tons/ha cow manure (B1). 

Based on the result of the research analysis, the most accurate cow manure dose for 
optimal maize plant height, stem diameter, leaf number, and leaf area is 10 tons/ha. Cow 
manure application is performed considering its good nutritional content and organic matter 
that is capable of revitalizing physical, biological and chemical soil properties [15]; [16]. Organic 
fertilizer is a good fertilizer source for the plants due to its high organic matter rates that can 
promote plantgrowth above the ground and play an important role in regulating P and K 
nutrients while supplynutrient. Organic fertilizer can also improvedry weight This correlates 
with the nutrient sufficiency for the plants. During the maize's initial growth, maize requires a 
large amount of nitrogen as a nutrient for boosting early vegetative growth [17]. According to 
[18]; [19] cow manure can play an important role in improving the soil's chemical and physical 
quality. It could stimulate granulation and contribute to organic soil nutrient ions. Soil organic 
matter could stimulate the cellular walls of stem diameter [20]. Nitrogen is a very essential soil 
nutrient for stem diameter growth [21].   
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Cow manure also improves the soil water holding capacity that helps in mineralizing 
organic matter into nutrients for the plant's direct absorption during the growth phase [22]. 
Therefore, the application of cow manure could develop maize growth and production, 
primarily leaf growth and seed-filling, accelerating the maize spikelet primordia and cob 
growth, and increasing yields. Gardner et al. [23] stated that the existing sufficient nutrient 
could enable both young and old leaves to fulfill their nutritional needs. Limited nutrient 
frequently leads to the nutrient distribution to the young leaves to reduce photosynthesis in old 
leaves. With nutrients, the growing leaves will grow wider. From the analysis of this research, it 
can be observed that the most optimal doses in integrating cow manure and liquid organic 
fertilizer for maize are 10 tons/ha cow manure and 20 cc/14 L liquid organic fertilizer. 

Post-harvest maize production with cow manure and liquid organic fertilizer application 

Means of post-harvest maize production with cow manure and liquid organic fertilizer 
can be seen in Tables 3 and 4. 

Table 3. Means of corn cob length and diameter affected by the cow manure and liquid organic 
fertilizer doses. 

Parameters Cow Manure 
Liquid Organic Fertilizer 

Means 
CV HSD α 

0,05 H0 H1 H2 

Cob length (cm)   

 B0 16.87 15.51 17.42 16.6       - 

 B1 17.17 17.64 17.39 17.4 

 B2 17.70 17.51 17.89 17.7 

Cob Diamater (mm)   

 B0 43.57 44.22 44.54 44.11b    1.26 

 B1 45.64 46.73 46.01 46.13a 

 B2  45.78 45.71 46.21 45.90a 

Note: B0=no cow manure; B1= 5 tons/ha cow manure; B2 = 10 tons/ha cow manure; H0 = no 
liquid organic fertilizer; H1 = 10 cc/14 liquid organic fertilizer; H2 = 20 cc/l4 L liquid organic 
fertilizer. Values with the same superscript letter in the row (p,1) and the column (a,b) are not 
significantly different in the Tukey HSD test at a significance level of α 0.05. 

Analysis of Variance indicated that the cow manure treatment, liquid organic fertilizer, 
and its interaction had no significant effect on the means of cob length. Application of 10 tons/ 
ha cow manure with 20 cc/14L liquid organic fertilizer generated the highest cob length mean 
of 17.89 cm, while the lowest cob length can be observed in the treatment with no cow manure 
and 10 cc/14 L liquid organic fertilizer application.  

Analysis of variance indicated that cow manure application had a significant effect on 
the cob diameter. However, liquid organic fertilizer use and its interaction had no significant 
effect on the cob diameter. Tukey HSD test with α 0.05 in Table 3 indicated that the 5 tons/ha 
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cow manure application generated the highest cob diameter mean of 46.73 mm and this 
treatment was significantly different from the treatment with no cow manure use. However, no 
significant difference was observed from the treatment with 10 tons/ha cow manure.  

Analysis of variance indicated that cow manure, liquid organic fertilizer, and its 
interaction had a significant effect on the means of unhusked cob weight. Tukey HSD test with 
α 0.05 in Table 4 indicated that the treatment of 10 tons/ha cow manure on the treatment of 
20 cc/14L liquid organic fertilizer could produce the highest unhusked cob weight mean of 3.37 
kg, and significantly different from the other treatments. Tukey HSD test with α 0.05 in Table 2 
indicated that the treatment of 20 cc/14L liquid organic fertilizer on 10 tons/ha cow manure 
treatment could generate the highest unhusked cob weight mean of 3.37 kg. 

Table 4. Means of unhusked cob weight and the post-harvest production per-plot affected by 
the cow manure and liquid organic fertilizer treatment. 

Parameters Cow Manure 
Liquid Organic Fertilizer CV HSD α 

0,05 H0 H1 H2 

Unhusked Cob Weight  

 B0 1.32𝑏
𝑞
 2.19𝑏

𝑝
 2.13𝑐

𝑝
       0.45 

 B1 2.18𝑎
𝑞

 2.47𝑎𝑏
𝑝𝑞

 2.68𝑏
𝑝
 

 B2 2.36𝑎
𝑞

 2.71𝑎
𝑞

 3.37𝑎
𝑝

 

CV HSD 0.45  

Production Per Plot  

 B0 5.66𝑏
𝑞
 9.39𝑏

𝑝
 9.14𝑐

𝑝
      1.92 

 B1 9.34𝑎
𝑞

 10.57𝑎𝑏
𝑝𝑞

 11.47𝑏
𝑝
 

 B2 10.11𝑎
𝑞

 11.60𝑎
𝑞

 14.46𝑎
𝑝

 

CV HSD 1.92  

Note: B0=no cow manure; B1= 5 tons/ha cow manure; B2 = 10 tons/ha cow manure; H0 = no 
liquid organic fertilizer; H1 = 10 cc/14 liquid organic fertilizer; H2 = 20 cc/l4 L liquid organic 
fertilizer. Values followed by the same superscript letter in the row (p,1) and the column (a,b) 
are not significantly different on the Tukey HSD test at a significance level of α 0.05. 

Analysis of variance indicated that the treatment of cow manure, liquid organic 
fertilizer, and their interaction are significantly different from the means of production per plot. 
Tukey HSD test with α 0.05 in Table 4 indicated that the treatment of 10 tons/ha cow manure 
on liquid organic fertilizer could generate the highest production per plot mean of 14.46 kg and 
the treatment is significantly different from the other treatments. Tukey HSD test with α 0.05 
indicated that the treatment of 20 cc/14L liquid organic fertilizer on the treatment of 10 
tons/ha cow manure could generate the highest production per plot of 14.46 kg and it is 
significantly different from other treatments. 

Based on the result of the research analysis, it can be observed that the most optimal 
dose of cow manure for maize cob length, cob diameter, unhusked cob weight, production per 



Hatibie et al./Hasanuddin J. Anim. Sci. 4(1):20-29                                               27 
 

plot is 10 tons/ha and 20 cc/14 L for liquid organic fertilizer as well as the interaction between 
both fertilizers. Mayadewi [13] reported that the increase of husked, unhusked, and good 
quality cob fresh weight is closely related to the quantity of the photosynthate allocated to the 
cobs.  The greater the photosynthate translocated to the cob, the greater the fresh weight of 
the cob [24]. Cow manure could increase the production and cob fresh weight [25]. Interaction 
between the cow manure and liquid organic fertilizer could have different impacts on the 
increase of maize cob's length. Organic fertilizer application could supply soil nutrients that 
accelerate maize growth [26]. Phosphorus nutrient (P) can significantly affect cob's formation 
[27]. P nutrient can extend fruit and Adenosine Triphosphate (ATP) formation. Therefore, 
assimilation and the translocation to energy storage in plants could work effectively [28]. This 
also affects the cob diameter which results in bigger diameter. If P nutrient in maize is supplied 
well, cob formation will be better and corn kernel row formation will be completed. 

Comparison Test Results 

The comparison test aims to identify and analyze the effect of integrating cow manure 
and liquid organic fertilizer use compared to the NPK fertilizer application. The result of the test 
is presented in Table 5. 
 Based on the analysis of variance (ANOVA) results, integrating cow manure and liquid 
organic fertilizer has no significant difference compared to the application of inorganic (NPK) 
fertilizer use in the perspective of the plant's height, stem diameter, leaf area, cob length, and 
cob diameter. Meanwhile, there is a significant difference in cob weight and production per 
plot.  Therefore, integrating cow manure and liquid organic fertilizer could improve farmers' 
income and promote maize and growth productivity comparable to the inorganic fertilizer 
(NPK). 

CONCLUSIONS 

 Based on the result of the study, it can be concluded that the application of cow manure 
at 10 tons/ha dose combined with 20 cc/14 L liquid organic fertilizer could provide the best 
yield in the parameters of growth and production of maize. 

REFERENCES 

[1] M. R. Anwar, D. L. Liu, R. Farquharson, I. Macadam, A. Abadi, J. Finlayson, B. Wang, and T. 
Ramilan, (2015). “Climate Change Impacts on Phenology and Yields of Five Broadacre 
Crops at Four Climatologically Distinct Locations in Australia”,Agricultural Systems, 
Vol.132, pp. 133–144, 2015. 

[2] K. S. Bawa, L. P. Koh, T. M. Lee, J. Liu, P. S. Ramakrishnan, D. W. Yu, Y. P. Zhang, and P. H. 
Raven, “China, India, and the environment”,Science, Vol. 327, pp. 1457–1459, 2010. 
https://doi.org/10.1126/science.1185164  

[3] G. S. Gupta, (2019). “Land Degradation and Challenges of Food Security”, Review of 
European Studies, Vol. 11, no. 11, pp. 63-72, 2019. 
https://doi.org/10.5539/res.v11n1p63  

https://doi.org/10.1126/science.1185164
https://doi.org/10.5539/res.v11n1p63


28                                                Hatibie et al./Hasanuddin J. Anim. Sci. 4(1):20-29 
 

[4] F. H. Elly, A. Lomboan, C. L. Kaunang, M. Rundengan, Z. Poli, and S. Syarifuddin, 
“Development potential of integrated farming system (local cattle - food crops)”,Animal 
Production, Vol. 21, no. 3, pp. 143–147, 2019. 
https://doi.org/10.20884/1.jap.2019.21.3.739  

[5] B. F. Tracy, and Y. Zhang, “Soil compaction, corn yield response, and soil nutrient pool 
dynamics within an integrated crop-livestock system in Illinois”,Crop Science,Vol. 86, no. 
1, pp. 118–133, 2008. https://doi.org/10.2135/cropsci2007.07.0390  

[6] Afifuddin, “Integrasi Usahatani Jagung dan Ternak Sapi terhadap Pendapatan Usahatani di 
Kabupaten Lombok Utara”,[Skripsi], Fakultas Pertanian, Universitas Mataram, 2018. 
https://doi.org/10.1016/j.agsy.2014.09.010  

[7] E. F. Durán-Lara, A. Valderrama, and A. Marican, “Natural Organic Compounds for 
Application in Organic Farming”,Agriculture, Vol. 10, no.41, pp. 1-22, 2020. 
https://doi.org/10.3390/agriculture10020041  

[8] M. Mahdiannoor, N. Istiqomah, and S. Syarifuddin, “Aplikasi Pupuk Organik Cair terhadap 
Pertumbuhan dan Hasil Tanaman Jagung Manis”. Ziraa’ah, Vol. 41, no. 1, pp. 1–10, 2016. 

[9] S. Das, S. T. Jeong, S. Das, and P. J. Kim, “Composted Cattle Manure Increases Microbial 
Activity and Soil Fertility More than Composted Swine Manure in a Submerged Rice 
Paddy”,Frontiers in Microbiology, Vol. 8, pp. 1-10, 2017. 
https://doi.org/10.3389/fmicb.2017.01702  

[10] Gupta, K. R. Aneja, and D. Rana, “Current Status of Cow Dung as a Bioresource for 
Sustainable Development”,Bioresour. Bioprocess.,Vol. 3, no. 28, pp. 1-11, 2016. 
https://doi.org/10.1186/s40643-016-0105-9  

[11] O. T. Ayoola, and E. A. Makinde, “Performance of Green Maize and Soil Nutrient Changes 
with Fortified Cow Dung”, Afr. J. Plant Sci., Vol. 2, pp. 19–22, 2008. 

[12] G. Lemaire, A. Franzluebbers, P. C. de F. Carvalho, and B. Dedieu, “Integrated Crop-
Livestock Systems: Strategies to Achieve Synergy Between Agricultural Production and 
Environmental Quality”,Agriculture, Ecosystems and Environment, Vol. 190, pp. 4–8, 
2014. https://doi.org/10.1016/j.agee.2013.08.009  

[13] N. N. A. Mayadewi, “Pengaruh Jenis Pupuk Kandang dan Jarak Tanam terhadap 
Pertumbuhan Gulma dan Hasil Jagung Manis”,Agritrop, Vol. 26, no. 4, pp. 153-159, 
2007. 

[14] F. Place, C. B. Barrett, H. A. Freeman, J. J. Ramisch, and B. Vanlauwe, “Prospects for 
Integrated Soil Fertility Management Using Organic and Inorganic Inputs: Evidence From 
Smallholder African Agricultural Systems”,Food Policy, Vol. 28,pp. 365–378, 2003. 
https://doi.org/10.1016/j.foodpol.2003.08.009  

[15] F. Mahmood, I. Khan, U. Ashraf, T. Shahzad, S. Hussain, M. Shahid, M. Abid, and S. Ullah, 
“Effects of Organic and Inorganic Manures on Maize and Their Residual Impact on Soil 
Physico-Chemical Properties”,Journal of Soil Science and Plant Nutrition, Vol. 17, no. 1, 
pp. 22–32, 2017. https://doi.org/10.4067/S0718-95162017005000002  

[16] S. Marinari, G. Masciandaro, B. Ceccanti, and S. Grego, “Influence of Organic and Mineral 
Fertilisers on Soil Biological and Physical Properties”,Bioresource Technology, Vol. 7, pp. 
9–17, 2000. https://doi.org/10.1016/S0960-8524(99)00094-2 

[17] D. Saragih, H. Hamim, and N. Nurmauli, (2013). “Pengaruh Dosis dan Waktu Aplikasi Pupuk 

https://doi.org/10.20884/1.jap.2019.21.3.739
https://doi.org/10.2135/cropsci2007.07.0390
https://doi.org/10.1016/j.agsy.2014.09.010
https://doi.org/10.3390/agriculture10020041
https://doi.org/10.3389/fmicb.2017.01702
https://doi.org/10.1186/s40643-016-0105-9
https://doi.org/10.1016/j.agee.2013.08.009
https://doi.org/10.1016/j.foodpol.2003.08.009
https://doi.org/10.4067/S0718-95162017005000002
https://doi.org/10.1016/S0960-8524(99)00094-2


Hatibie et al./Hasanuddin J. Anim. Sci. 4(1):20-29                                               29 
 

Urea dalam Meningkatkan Pertumbuhan dan Hasil Jagung (Zea Mays, l.) Pioneer 27”,J. 
Agrotek Tropika, Vol. 1, no. 1, pp. 50–54, 2013. https://doi.org/10.23960/jat.v1i1.1890  

[18] S. Minardi, I. L. Haniati, and A. H. L. Nastiti, “Adding Manure and Zeolite to Improve Soil 
Chemical Properties and Increase Soybean Yield”,Sains Tanah-Journal of Soil Science and 
Agroclimatology, Vol. 17, no. 1, pp. 1–6, 2020. 
https://doi.org/10.20961/stjssa.v17i1.41087  

[19] D. M. W. Paputri, S. Wahyuni, and A. N. Sariffudi, “Application Effect of Cow Manure 
Growth and Yield of Shallot in Inceptisols”,Proceeding of International Workshop and 
Seminar, Innovation of Environmental-Friendly Agricultural Technology Supporting 
Sustainable Food Self-Sufficiency, pp. 674–681, 2015. 

[20] H. P. S. Abdul Khalil, M. S Hossain, E. Rosamah, N. A. Azli, N. Saddon, Y. Davoudpoura, M. N. 
Islam, and R. Dungani, “The Role of Soil Properties and It’s Interaction Towards Quality 
Plant Fiber: A Review”,In Renewable and Sustainable Energy Reviews,Vol. 43, pp. 1006–
1015, 2015. https://doi.org/10.1016/j.rser.2014.11.099  

[21] H. E. Pramitasari, T. Wardiyati, and M. Nawawi, “The Influence of Nitrogen Fertilizer 
Dosage and Plant Density Level to Growth and Yield of Kailan Palnts (Brassica Oleraceae 
L.)”,Jurnal Produksi Tanaman, Vol. 4, no. 1, pp. 49–56, 2014. 

[22] E. Wayah, Sudiarso, and R. Soelistyono, “Effect of Water Content and Cow Manure on The 
Growth and Yield of Sweet Corn (Zea Mays Saccharata Sturt L.)”,Jurnal Produksi 
Tanaman, Vol. 2, no. 2, pp. 94–102, 2014. 

[23] Gardner,  P. Franklin, R. B. Pearce, R. L. Mitchell, and H. Susilo, “Fisiologi Tanaman 
Budidaya”,In Jakarta : Universitas Indonesia (UI-Press), 2008. 

[24] K. Adhikari, S. Bhandari, K. Aryal, M. Mahato, and J. Shrestha, “Effect of Different Levels of 
Nitrogen on Growth and Yield of Hybrid Maize (Zea Mays L.) Varieties”,Journal of 
Agriculture and Natural Resources, Vol. 4, no. 2, pp. 48–62, 2021. 
https://doi.org/10.3126/janr.v4i2.33656  

[25] Y. Sastro, and I. P. Lestari, “The Growth and Yield of Sweet Corn Fertilized by Dairy Cattle 
Effluents Without Chemical Fertilizers in Inceptisols”,J.Trop. Soils, Vol. 16, no. 2, pp. 
139–143, 2011. https://doi.org/10.5400/jts.2011.16.2.139  

[26] A. M. L. Sinambela, B. W. Simanihuruk, and Widodo“Growth and Yield Response of Sweet 
Corn (Zea Mays Saccharata Sturt) on Some Green Manure Tithonia Diversifolia and Dose 
of EM4”,Akta Agrosia, Vol. 21, no. 2, pp. 61–66, 2018. 
https://doi.org/10.31186/aa.21.2.33-38 

[27] M. Nadeem, A. Mollier, A. Vives, L. Prud’Homme, S. Niollet, and S. Pellerin, “Effect of 
Phosphorus Nutrition and Grain Position Within Maize Cob on Grain Phosphorus 
Accumulation”, Span. J. Agric. Res., Vol. 12, no. 2, pp. 486–491, 2014. 
https://doi.org/10.5424/sjar/2014122-4650  

[28] H. Malhotra, Vandana, S. Sharma, and R. Pandey, “Phosphorus Nutrition: Plant Growth in 
Response to Deficiency and Excess”,Plant Nutrients and Abiotic Stress Tolerance, pp. 
171–185, 2018. https://doi.org/10.1007/978-981-10-9044-8_7  

 
 
 

https://doi.org/10.23960/jat.v1i1.1890
https://doi.org/10.20961/stjssa.v17i1.41087
https://doi.org/10.1016/j.rser.2014.11.099
https://doi.org/10.3126/janr.v4i2.33656
https://doi.org/10.5400/jts.2011.16.2.139
https://doi.org/10.31186/aa.21.2.33-38
https://doi.org/10.5424/sjar/2014122-4650
https://doi.org/10.1007/978-981-10-9044-8_7

