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ABSTRACT: The purpose of cultivation intensity and using kind Urea mature as an activity in corn culture creates the best
environmental to plant growth and yield. The experiment was conducted in Sempaja village-Samarinda district. Randomized Split-
Plot Design analysis in Randomized Block Design was used with 2 treatments and 3 replications. The treatments consist of two
method of tillage (no tillage and conventional tillage) and two kind of urea mature (without Urea, Prill Urea and Briket Urea). The
result showed that combination with conventional tillage method and briket urea give significantly effect on plant growth, yield
components, and yield of corn.
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INTRODUCTION

Corn is a food crop commodity that has a strategic value second only to rice for the Indonesian economy, being a vital part of
the program to create resilient agricultural development balanced with improved farmer welfare. It is expected to support the growth
and development of the industrial sector.

Corn production in East Kalimantan Province averages 2.1 tons per hectare which is much lower than the national production
of 3.2 tons per hectare (Anonymous, 2003). This is due to the fact that agricultural soils in East Kalimantan province generally have
unfavorable physical and chemical properties. There are various constraints on the chemical and physical properties of the soil,
especially soil fertility and tillage properties. Most agricultural land in East Kalimantan has a shallow solum, with a very thin top
soil layer. This condition makes it very easy for these lands to degrade and decline in fertility.

Tillage treatments have an important effect on soil microstructure characteristics, water thermal properties and nutrients, but
little is known in the newly reclaimed cultivated land. For the reason, a long-term field study was to evaluate the tillage effects on
soil physicochemical properties and crop yield in newly reclaimed cultivated land via the macroscopic and microscopic analysis.
Tillage treatment is a traditional soil improvement method, which can significantly regulate the dynamic balance of water, fertilizer,
gas and heat in the soil.

Nitrogen (N) is a major nutrient for corn (Zea mays L.) production and the suitable time of N applied could increase corn yield,
but the variation of the yield is tightly associated with the N rate and external environment (Chen et al., 2015; Banger et al., 2018).
The continuous cultivation of crops and the adverse environmental factors make the arable soil deficient in nitrogen (N) along with
other plant nutrients. For this reason, various efforts have been made to increase corn production, including through the use of
fertilizers and tillage.

This study aims to determine the effect of different tillage intensities and the use of 2 types of urea fertilizer on the growth and
production of Corn (Zea mays L) Hybrid C-1.

MATERIALS AND METHODS
The research used a Randomized Group Design in the form of a Separate Plots Design with 3 (three) replications. The treatment
consisted of 2 factors, namely:
1. Tillage Factor (P) as the main plot was given in 2 forms, namely
a. NoTillage (pl)
b.  Conventional tillage (p2)
2. Urea Fertilizer Type Factor (N) as a subplot is given in 5 levels, namely:
a. Without Urea Fertilizer (u0)
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b. Urea prill fertilizer at a dose of 100 kg/hectare
c. Urea prill fertilizer at a dose of 200 kg/hectare
d. Urea briquette fertilizer at a dose of 100 kg/hectare
e. Urea briquette fertilizer at a dose of 200 kg/hectare

Treatment of tillage was carried out using simple equipment, no tillage (P1) and conventional tillage (P2) 1 week apart. TSP
and KCI fertilizers as base fertilizers at the recommended dose. Urea Prill fertilizer was applied twice (% part at the age of 1 mst
and % part at the age of 6 wap), while Urea Briquette fertilizer was applied at the same time when corn had grown (1mst). Planting
was done using tugal, 3 seeds per hole with a spacing of 70 cm x 30 cm. Pest management was carried out with Furadan 3G (at
planting), Thiodan and Dithane M45 at the recommended dose and time of application.

Data observed consisted of plant height, cob length, number of seed rows/cob, weight of 100 dry kernels and dry kernel
production.

RESULT AND DISCUSSION

Corn has high productivity, but it is very sensitive to the agroecological and agrotechnical conditions. Good tillage ensures the
creation of an optimal soil structure, as well as to obtain a balance between water, aeration and soil moisture in the soil. Because the
main purpose of tillage is to form and maintain stable soil aggregates while improving soil physical properties. This condition allows
the circulation and utilization of nutrients in the soil. (Blanco & Ruis, 2018: Bottinelli, N. et al 2017).

However, intensive tillage and high chemical input have been widely used in rotation systems, for high production. Frequent
conventional tillage disturbs soil aggregate stability, thereby increasing soil organic matter degradation (Rong et al., 2017).
Moreover, crop straw burning or removal, reduces the amount of organic substances in the soil, decreases soil fertility and
productivity. It also affects the structural stability of the soil and the absorption of nutrients by crops, and finally affects crop yield
(Kristo et al, 2013). Deep tillage resulted in taller plants, which may be attributed to improved root growth, better aeration,
and more water content, as well as the exploration of a larger volume of soil for nutrients. These findings corroborate
those of Shahzad et al., (2015), who found that deep tillage resulted in the highest plant height, stem diameter, cob diameter,
cob length, and number of grain rows per cob

Many different fertilization measures had been used to improve soil quality of newly reclaimed cultivated land, and research
results showed that organic fertilizer application with chemical fertilizer was the best choice for soil improvement. Fertilizer have
been adopted to restore the soil nutrient status of newly reclaimed cultivated land, which concluded that mineral addition had a
positive impact on soil water thermal properties, soil nutrients and crop yield. All these factors will affect the ability of the plants to
establish good vigor and at the same time ensure high crop production.

At the 45th day of age, differences in plant height were strongly influenced by the intensity of tillage and the application of urea
briquette fertilizer (see Table 1). Dryland tillage only once (p1) provides land conditions that are large chunks, hard and dry quickly
because of the dominant clay fraction. This condition initially inhibits growth, while intensive tillage provides less dense soil
conditions that benefit the absorption of various nutrients needed by plants.

Table 1. Recapitulation of Corn (Zea Mays L.) Response to Tillage Intensity and Urea Fertilizer Type

Crop height (45 Length of cob | . Weight of 100 Production
Treatment days) ght ( (cm? Lines/cob see dg(gram) (tons/Ha)
pin0 1959e 16.9f 179f 21.81 28f
plnl 198.9d 185e 19.0f 22.8h 35e
pln2 203.7b 19.8 b 20.0e 249 f 37e
pln3 199.0d 19.8 b 22.8d 245¢ 4.24d
pln4 203.9b 20.1 ab 25.2b 25.6¢C 49b
p2n0 200.2 ¢ 19.0d 18.3 g 2221 2.9f
p2nl 206.2 a 193¢ 19.2 f 235¢ 36e
p2n2 206.5a 20.3 ab 203 ¢ 25.0d 4.3d
p2n3 206.6 a 20.7 a 23.0cC 26.0b 46¢C
p2n4 206.9 a 20.7 a 27.1a 274 a 5.la
Description: Significant T-test 5%
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The application of prill urea was beneficial at the beginning of growth, although overall the corn plants that received urea
briquettes showed better plant height. This is largely due to the fact that urea briquettes are able to provide nutrients continuously.
It is in accordance with the results of research by Kristo et al (2013) and Nagy et al (2000) that the amount of photosynthate that
will be used by plants for growth and the formation of generative components will be determined by the availability of nutrients.
Sufficient and continuous availability of nitrogen nutrients, as a characteristic of urea briquettes, will increase the quality of plant
vigor and at the same time plant production.

Yield Component’s

The differences in tillage intensity and the application of urea fertilizer types and doses gave significantly different effects on
the dimensions of length and cob diameter as well as the number of rows of seeds/cob. Table 1 shows that on dry land, perfect tillage
is required, and although there is no significant effect, the application of prill urea fertilizer has actually increased the number of
rows of seeds/cob. In contrast, the application of urea briquettes with perfect tillage (p2n4) showed the best results and significantly
different.

Tillage intensity significantly affects the weight of 100 dry kernels (gram) and dry kernel production (gram). This is in
accordance with Sutoro (1988) and Shahid et al (2016) that on heavy textured soils intensive tillage will have a beneficial impact
on increasing the growth and yield of corn. This condition will be evident during periods of reduced rainfall.

Under dry conditions the final yield of corn was significantly affected by the soil tillage system (Kristo et al., 2013; Memon et
al., 2012). Soil tillage systems had different effects on the preservation of the soil moisture contents, which significantly affected
corn yield (Simic et al. 2009) Under extremely dry conditions the final yield of corn was significantly affected by the soil tillage
system (Kristo et al., 2013; Memon et al., 2012). Soil tillage systems had different effects on the preservation of the soil moisture
contents, which significantly affected corn yield (Simic et al. 2009)

The application of a combination of tillage intensity with briquetted urea fertilizer at the p2n4 level overall showed the best
results.. A positive interaction between tillage and fertilisation was observed, with higher yield variation (CV=40.07) in the non-
fertilised (NO) tillage plots, compared to those which received the Urea 100 and 160 kg ha-! treatments (CV=22.42). Similar
observations were made by Igbal, et al., (2013) who postulated that effects of tillage depth as well as the number of interventions
are reduced or compensated for by fertilization.

Intensive tillage on heavy textured soils will accelerate the loss of excess water, and at the same time will improve soil aeration.
Overall, these conditions will have a favorable impact on the development of the plant root system. Generally, P1 and straw returning
can increase soil macro-aggregation, improve soil structural status, promote soil C storage, and enhance soil microbial abundance
and diversity (Wang et al., 2017). While most previous studies have shown that P1 and straw returning practice result in changes in
the physical, chemical and biological properties of soil.

An addition, it has been reported that P1 practice and straw returning are key factors that control the processes of soil aggregation
(Kumari et al., 2011; Kristo et al 2013), and the degree of soil aggregation generally affects the turnover rates and stability of soil
organic (Yu et al., 2012). The different soil aggregate fractions provide spatially heterogeneous conditions for microbes, including
differences in soil organic composition, oxygen concentration and water potential, and these conditions can change the soil microbial
community compositions (Garcia-Franco et al., 2015). Our findings contradict those of Wasaya et al., (2017) and Shahid et al.,
(2015), who claimed that deep tillage and fertilizer application had an effect on grain yield. In terms of fertilizer, it resulted in
a large rise inthe 1000-grain weight of corn.

Tillage is central to the agrotechnical factors which modifies soil structure by changing its physical properties, such as soil
moisture content, bulk density and penetration resistance. These changes in soil physical properties, as a result of different tillage
practices, influenced seedling emergence, plant population density, root distribution and crop yield (Igbal, et al., 2013; Rashidi and
Keshavarzpour, 2007).

According to Nagy (1996) & Fenyves (1997) the depth and method of tillage do not significantly influence the yield of corn on
well structured soil. It can be inferred based on the results of our tillage treatments, that soil at the experimental site possess good
attributes and may not be the ideal location to evaluate the effectiveness of various tillage treatments.

CONCLUSION
Perfect tillage and application of urea briquette fertilizer 4 grains per plant showed a significant effect on corn plant growth and
gave the highest dry shelled yield (5.8 tons/hectare).

2686 “Corresponding Author: Akas Pinaringan Sujalu Volume 06 Issue 04 April 2023

Available at: www.ijcsrr.org
Page No. 2684-2687


https://doi.org/10.47191/ijcsrr/V6-i4-49
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/
http://www.ijcsrr.org/
https://link.springer.com/article/10.1007/BF03543588#auth-J_-Nagy

International Journal of Current Science Research and Review

ISSN: 2581-8341 / |L\.’Al)

Volume 06 Issue 04 April 2023

i LICSRR i

DOI: 10.47191/ijcsrr/V6-i4-49, Impact Factor: 6.789

IJCSRR @ 2023 WWW.ijcsrr.org
REFERENCES

1. Anonim. 2021. Kalimantan Timur Dalam Angka. BAPPEDA Provinsi Kalimantan Timur.

2. Banger, K., Nafziger, E. D., Wang, J., Muhammad, U., and Pittelkow, C. M. (2018). Simulating nitrogen management
impacts on corn production in the US Midwest. PLoS One 13:e0201825.

3. Blanco-Canqui, H. and Ruis, S. J. No-tillage and soil physical environmen. Geoderma 326, 164—200 (2018).

4. Bottinelli, N. D. Angers, V. Hallaire, D. Michot, C. L. Guillou, D. Cluzeau, D. Heddadj, S. Menasseri-Aubry. Tillage and
fertilization practices affect soil aggregate stability in a Humic Cambisol of Northwest France. Soil Tillage Res. 170, 14—
17 (2017).

5. Chen, Y., Xiao, C., Wu, D., Xia, T., Chen, Q., Chen, F., et al. (2015). Effects of nitrogen application rate on grain yield
and grain nitrogen concentration in two corn hybrids with contrasting nitrogen remobilization efficiency. Eur. J. agron 62,
79-89.

6. Fenyves,T. (1997): Effect of soil cultivation and fertilization on soil status and corn yields on a brown forest soil in G6doll”
0. Novénytermelés, 46:289-298.

7. Fonth, D.H. 1995. Basic of Soil Science. Gadjah Mada University Press. Yogyakarta.

8. Hou, X, R. Li, Z. Jia, Q. Han, Wei Wang, B. Yang. Effects of rotational tillage practices on soil properties, winter wheat
yields and water-use efficiency in semi-arid areas of north-west China. Field Crops Res. 129, 7-13 (2012).

9. Effect of tillage and fertiliser treatments on yield of corn (Zea maysL.) hybrids

10. Effect of tillage and fertiliser treatments on yield of corn (Zea mays L.) hybrids

11. Effect of tillage and fertiliser treatments on yield of corn (Zea mays L.) hybrids

12. Effect of tillage and fertiliser treatments on yield of corn (Zea mays L.) hybrids

13. Kiristo, ., Matusek, N., and I. Mate. (2013): Effect of cultivation systems on corn productivity and production profitability.
Review on Agriculture and Rural Development 2013. vol. 2. (1) 28-32 pp.

14. Lopez-Fando, C. & Pardo, M. T. Changes in soil chemical characteristics with different tillage practices in a semi-arid
environment. Soil Tillage Res. 104, 278-284 (2009).

15. Mércio, R., Douglas, L. K. & Moorman, T. B. Tillage intensity effects on soil structure indicators—A US meta-
analysis. Sustainability 12, 1-17 (2020).

16. Memon S.Q., Mirjat, M.S., Mughal, A. Q., Amjad, N. (2012): Effects of different tillage and fertilizer treatments on growth
and yield components of corn. Pak. J. Agri., Agril. Eng., Vet. Sci., 2012, 28 (2): 160-176.

17. Mikha, M. M., Vigil, M. F. & Benjamin, J. G. Long-term tillage impacts on soil aggregation and carbon dynamics under
wheat-fallow in the central Great Plains. Soil Sci. Soc. Am. J. 77, 594-605 (2013).

18. Nagy, J.(1996): Evaluating the effect of soil cultivation and fertilization on the yield of corn (Zea mays L.). Agrokémia és
Talajtan, 45. 1-2. 113-124.

19. Nagy, J, A. Dobos, O. Sum & Gy. Szabd. The effect of fertilization and soil cultivation on the yield of corn (Zea mays L.)

20. Saglam, M. & Selvi, K. C. Effects of different tillage managements on soil physical quality in a clayey soil. Environ.
Monit. Assess. 187, 1-12 (2015).

21. Shahid, M.N., M.S. Ibni Zamir, Ihtisham-Ul Hag, M.K. Khan, M. Hussain, U. Afzal, M. Asim, and I. Ali (2016). Evaluating
the impact of different tillage regimes and nitrogen levels on yield and yield components of maize (Zea mays L.), Am.
J. Plant Sci. 7(6): 789-797

22. Song, K, Xianging Zheng, Weiguang Lv, Qin Qin, Lijuan Sun, Hanlin Zhang & Yong Xue. Effects of tillage and straw
return on water-stable aggregates, carbon stabilization and crop yield in an estuarine alluvial soil. Rep. U.K. 9, 4586 (2019).

23. Wasaya, Allah., M. Tahir, H. Ali, M. Hussain, T.A, Yasir, A. Sher and M. ljaz (2017). Influence of varying tillage
systems and nitrogen application on crop allometry, chlorophyll contents, biomass production and net returns of maize
(Zea mays L.), Soil Till Res.170: 18-26

24. Yang, J., Liu, L., Sun, C. M. & Liu, X. F. Soil components and fertility improvement of added cultivated land. Trans.

CSAE 7, 102-105 (2008).

Cite this Article: Akas Yekti Pulih Asih, Akas Pinaringan Sujalu (2023). Response of Zea Mays L to Tillage and Urea Fertilizer.
International Journal of Current Science Research and Review, 6(4), 2684-2687

2687 "Corresponding Author: Akas Pinaringan Sujalu Volume 06 Issue 04 April 2023

Available at: www.ijcsrr.org
Page No. 2684-2687


https://doi.org/10.47191/ijcsrr/V6-i4-49
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/
http://www.ijcsrr.org/
https://www.semanticscholar.org/author/D.-Angers/6558497
https://www.semanticscholar.org/author/V.-Hallaire/49622185
https://www.semanticscholar.org/author/D.-Michot/13203735
https://www.semanticscholar.org/author/C.-L.-Guillou/81850626
https://www.semanticscholar.org/author/D.-Cluzeau/6451158
https://www.semanticscholar.org/author/D.-Heddadj/11805513
https://www.semanticscholar.org/author/S.-Menasseri-Aubry/1402769846
https://link.springer.com/article/10.1007/BF03543588#auth-J_-Nagy
https://link.springer.com/article/10.1007/BF03543588#auth-A_-Dobos
https://link.springer.com/article/10.1007/BF03543588#auth-O_-Sum
https://link.springer.com/article/10.1007/BF03543588#auth-Gy_-Szab_
https://www.nature.com/articles/s41598-019-40908-9/#auth-Xianqing-Zheng
https://www.nature.com/articles/s41598-019-40908-9/#auth-Weiguang-Lv
https://www.nature.com/articles/s41598-019-40908-9/#auth-Qin-Qin
https://www.nature.com/articles/s41598-019-40908-9/#auth-Lijuan-Sun
https://www.nature.com/articles/s41598-019-40908-9/#auth-Hanlin-Zhang
https://www.nature.com/articles/s41598-019-40908-9/#auth-Yong-Xue

