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 Abstract. The continuous use of chemical fertilisers causes a decrease in 
soil quality and crop production. Vertisol soil has sufficient nutrients but 
cannot be utilised by plants. The provision of organic fertilisers can 
improve soil quality. This study aims to survey the effect of applying 
organic fertilisers as a substitute for chemical fertilisers on the growth 
and yield components of maise in vertisol dry land. This experiment was 
conducted on vertisol dry land in Mujur Village, Central Lombok Regency, 
from July to November 2022. The experiment used a Randomized Block 
Design (RBD) with two factors: organic fertiliser factor P0 (without 
organic fertiliser), P1 (organic fertiliser 5 t/ha), P2 (organic fertiliser 10 
t/ha). Chemical fertiliser factors, K1 (NPK 25%), K2 (NPK 50%), K3 (NPK 
75%), K4 (NPK 100%), obtained 12 treatment combinations and three 
replications so that there were 36 treatment units. The observed 
parameters included plant height, leaf width, number of leaves, cob 
weight, length, and diameter. Data were analysed with Factorial RAK 
ANOVA and further testing using Honest Significant Difference (BNJ) 
analysis. The results showed that the use of organic fertilisers had a 
significant impact on all observed parameters. Treatment without organic 
fertiliser showed a minor effect compared to treatment with organic 
fertiliser, while treatment P1 (5 t/ha) and P2 (10 t/ha) showed no 
significant difference except for cob length (P1). The application of NPK 
fertiliser at 25%, 50%, 75%, and 100% did not significantly impact corn's 
growth and yield components. 

Keywords: Organic Fertilizer; Chemical Fertilizer; Corn Plant; Vertisol Soil. 
 

 

INTRODUCTION 

West Nusa Tenggara is one of Indonesia's prov-
inces and the 6th largest corn producer national-
ly. Data from BPS for 2021 shows that corn pro-
duction in this area reaches 1.66 million tonnes 
with a harvested area of 283,000 ha. Almost the 
entire area of West Nusa Tenggara Province is 
suitable for planting corn, but productivity varies 
in each region. The highest corn productivity was 
in North Lombok Regency, namely 6.7 tons/ha, 
and the lowest in Central Lombok Regency, at 
3.6 tons/ha [1]. Differences in corn yields are in-
fluenced by several factors, including the cultiva-
tion technology applied, high-yielding varieties, 
fertilisers, and water management [2].  

Central Lombok is one of the regencies located in 
the Province of NTB, which has the largest dry 
land area on Lombok Island. The southern part of 
Central Lombok is dominated by vertisol soils 
[3]. This area is the third most common commod-
ity after rice and soybeans, but in the last three 
years, a decrease in productivity is thought to be 
caused by a decline in land productivity. The au-
thor [4] said farmers mainly cultivate corn on dry 
land. 

Vertisol soil has significant problems, one related 
to soil management, which is more dominant in 
physical properties than chemical properties. 
This is because vertisols have relatively rich nu-
trient reserves but are not absorbed by plants 
[5]. According to [6], vertisols are a type of soil 

http://www.unram.ac.id/
http://dx.doi.org/10.22178/pos.98-11
mailto:awir.lombok@gmail.com
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


Path of Science. 2023. Vol. 9. No 11  ISSN 2413-9009 

Section “Agriculture”   4015 

that is dark grey to black, clay-textured, and has 
slickensides and fissures that can periodically 
open and close. Seeing the problem of vertisol 
soils, it should focus more on improving the 
physical properties of the soil so that the nutri-
ents it contains can be utilised by plants, not by 
increasing the dose of chemical fertilisers. 

Nutrients contained in vertisol soils cannot be 
absorbed optimally by plants. Cation Exchange 
Capacity is known to be stingy in providing the 
nutrients plants need. If insufficient water is una-
vailable, the nutrients will be absorbed by the 
soil, not plants [7]. It is further said the nature of 
the swelling of vertisol soils is a characteristic of 
this order. A lack or excess of water causes the 
plants on it to die. 

Using chemical fertilisers and chemical pesticides 
in the long term will cause the quality of the soil 
that was initially fertile to become less produc-
tive. The author [8] argues that soil management 
measures such as fertilisation carried out contin-
uously without information on soil fertility status 
increase nutrients N, P, and K to be high, which 
can cause an imbalance of nutrients in the soil. 
The plant needs so that land productivity de-
creases. Besides the residue of using chemical 
fertilisers causing a decrease in the quality of soil 
and surface water, chemical fertilisers are also 
expensive for farmers, while expecting subsi-
dised fertilisers to come is often not on time. 

The government has reduced chemical fertiliser 
subsidies in the last five years, potentially reduc-
ing crop production. So that production can be 
maintained and the land remains productive, ap-
plying organic fertiliser is an alternative that can 
be done. Besides being cheaper and easier to ob-
tain, organic fertilisers can improve land quality 
and prevent environmental pollution. Research 
on applying organic fertilisers as a substitute for 
chemical fertilisers has been carried out by [9], 
who found that liquid organic fertilisers can re-
place inorganic fertilisers. Other studies also 
provide information that applying 10 tons/ha of 
organic fertiliser can potentially replace doses of 
chemical fertilisers. 

Based on the background and previous research, 
a study has been carried out on applying organic 
fertilisers as a substitute for chemical fertilisers 
on Maine's growth and yield components in ver-
tisol dry land. 

 

METHOD 

Research time. The experiment was conducted 
on vertisol dry land, Mujur Village, East Praya 
District, Central Lombok Regency, from July to 
November 2022. 

Tools and materials. The tools used are hoes, 
nameplates, rulers, buckets, digital scales, sta-
tionery, and tape measure. The materials used 
were BISI-18 hybrid corn seeds, organic fertilis-
er/manure, and 250 m2 of vertisol land. 

The experiments in this study used a randomised 
block design (RBD) analysis using a combination 
of organic fertiliser and NPK fertiliser doses. The 
following is the dose of organic fertiliser used. 

P0: 0 ton/ha without organic fertiliser; 

P1: 5 tonnes/ha of organic fertiliser equivalent to 
78 g/plant; 

P2: 10 tonnes/ha of organic fertiliser equivalent 
to 156 g/plant. 

While the dosage of NPK fertiliser is as follows: 

K1: 25% NPK equivalent to 1.07 g/plant; 

K2: 50 % NPK equivalent to 2.145 g/plant; 

K3: 75 % NPK equivalent to 3.21 g/plant; 

K4: 100% NPK, which is equivalent to 4.29 
g/plant. 

There were 12 treatment combinations; each 
treatment made 3 (three) replications, and 36 
treatment units were obtained. Each treatment 
unit is 3.6 mx 1.3 m with 36 (250 m2) units. 

Experimental Implementation. Planting prepa-
ration. Land prepared 250 m2. Thirty-six plots 
were made, each plot measuring 4.68 m2. The 
experiment was carried out in the third growing 
season (dry season). 

Soil processing. Tillage is carried out with mini-
mal/light tillage using a hoe. Then, the soil is har-
rowed and combed until it becomes even. Tillage 
is done a week before planting. 

Planting. The corn seeds planted were BISI-18 
hybrid seeds purchased at the farm store. One 
seed is planted in one hole with a distance of 70 
cm x 20 cm. 

Maintenance. Irrigation. Watering is given in the 
growth (age) phases, 15 HST, 30 HST, 45 HST 
and the fruiting phase, 60 HST and 75 HST 

Fertilisation. According to the treatment, the fer-
tiliser was given 2 times, namely at 10 HST and 
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35 HST. Urea Fertiliser 2 (two) times, namely: 
50% (100 kg/ha equivalent to 1.5 g/tan), 2nd 
fertilisation (100 kg/ha equivalent to 1.5 g/tan). 
Phonska NPK fertiliser is only given to fertilisa-
tion 1: 25% NPK, 50% NPK, 75% NPK, and 100% 
NPK. 

Harvest. Corn is harvested at 105 HST, marked by 
the corn husks/leaves that are yellowish and dry, 
and there is a black mark at the base where the 
corn kernels attach to the cob. 

Observation Parameters. Plant height. Plant 
height was measured weekly since the plants 
were 2 WAP until flowers appeared (6-8 MST). 
Plant height was measured using a meter tool, 
which was used to measure from the base of the 
stem to the end of the segment. 

Number of Leaves. The number of plant leaves is 
carried out every week from when the plants are 
2 WAP until flowers appear (6-8 WAP). The 
number of leaves is counted by observing the 
leaves that have opened perfectly. 

Leaf Width. Plant leaf width is done weekly since 
the plants are 2 WAP until flowers appear (6-8 
WAP). Leaf width is measured in half the leaf 
length of the plant. 

Long cob (cm). Cob length measurement is done 
at the time of harvest. Cob length was measured 
from 3 sample plants per plot using a ruler from 
the base to the top of the cob. 

Weight Cob (cm). Cob weight was measured after 
harvest using a digital scale. The samples meas-
ured were three plants per plot after being 
dried/sun-dried. 

Diameter Cob (cm). The cob diameter was meas-
ured at the time of harvest. The diameter of the 
cob in 3 samples was measured using a calliper. 

Data analysis. Observational data were analysed 
using analysis of variance (ANOVA) Factorial 
RAK with two factors at a 5% significance level. 
This analysis aims to determine whether there 
are differences in growth yields and yields in the 
combined treatment of organic fertiliser and NPK 
fertiliser. If there is a difference, a follow-up test 
can be carried out using the Honest Significant 
Difference (BNJ) test with α = 0.05. This further 
test aims to determine which treatment gives dif-
ferent results for the growth and yield of corn. 

 

RESULTS AND DISCUSSION 

Soil characteristics before the experiment. Be-
fore the experiment, soil sampling was carried 
out to determine the nutrient conditions of the 
soil used as the corn planting medium. The land 
used is vertisol land with an area of 250 m2, a 
farmer's land in Mujur Village, East Praya Dis-
trict, Central Lombok Regency. The results of the 
soil test are presented in Table 1. 

 

Table 1 – Soil test results before the experiment 
No Parameter Mark Criteria 

Physical properties 
1 Texture  

Look 
 Clay (%) 46,8 

Dust (%) 26,54 
Sand (%) 26,67 

2 Specific Gravity (g/cm3) 2.07 Currently 
3 Volume Weight (g/cm3) 1,3 Currently 
4 Porosity (%) 37.06 Currently 
5 Field Capacity (%) 63,73 Currently 

Chemical properties 
1 pH 6,83 Neutral 
2 C-organic (%) 1.59 Low 
3 N-Total (%) 0.53 Tall 
4 P-Available (ppm) 86,11 Very high 
5 CEC (meq %) 63.04 Very high 

 

Table 1 shows that the clay fraction was 46.8%, 
the silt fraction was 26.54%, and the sand frac-
tion was 26.67%, which means that the soil in the 
experimental location includes a clay texture 
(vertisol). This is consistent with the characteris-
tics of vertisol soil with a clay content of 35-95%. 
The content of Cation Exchange Capacity (CEC) is 
very high, 63.04, indicating the nature of the ver-
tisol soil. This is based on the research [10], who 
found that high CEC is stingy in providing plant 
nutrients. 

The Effect of Organic Fertilizers on the Growth 
of Corn Plants. Plant height. Giving organic ferti-
liser can increase the growth parameters of corn. 
Figure 1 shows the growth rate of corn plants 
increased with increasing doses of organic and 
chemical fertilisers. This is in accordance with 
what [11] stated: fertilisation contributes to the 
N, P, and K nutrients plants need in the vegeta-
tive phase. These nutrients stimulate vegetative 
growth and central tissues such as stems and 
leaves. The following shows the trend of increas-
ing plant height in various treatments. 
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Figure 1 shows the height growth of corn plants 
during the vegetative phase. Overall, each treat-
ment showed good plant height growth, but the 
highest corn plants were produced in the P1K4 
treatment (organic fertiliser 5 tonnes/ha + 100% 
NPK). 

   

Figure 1 – Effect of fertiliser application on corn plant 
height 

  

Observations were taken when the corn plants 
were 14-56 HST. The analysis of variance from 
stem height showed a significance value of less 
than 0.05 in the P treatment (organic fertiliser), 
meaning that at least one organic fertiliser 
treatment yielded different stem heights in corn 
plants. Applying organic fertilisers and NPK ferti-
lisers showed a significance value of more than 
0.05, meaning there was no difference in the ef-
fect on the height of the corn plant stems. Be-
cause only organic fertilisers had significantly 
different effects, further tests were carried out 
only on organic fertilisers using the BNJ ad-
vanced test. The results of corn stalk height 
growth in all treatments in the study follow. 

 

 

Figure 2 – The average height of corn plants in all 
treatments 

 

Based on Figure 2, it is known that the highest 
growth in corn stalk height was in the P1K4 

treatment (5 tons/ha organic fertiliser + 100% 
NPK) with a height of almost 190 cm, while the 
lowest corn stalk height was in the P0K3 treat-
ment (0 ton/ha organic fertiliser + 75% NPK) 
with a stem height of less than 175 cm. A follow-
up test was carried out using the BNJ advanced 
test presented in Table 3 to find out which organ-
ic fertiliser treatment gave different stem height 
yields. 

Number of Leaves. Figure 3 shows the growth of 
the number of leaves of the corn plant in the 
weekly period. 

 

 

Figure 3 – Observation of the number of leaves of 
corn plants 

  

Overall, each treatment showed an increasing 
number of leaves. The increase in the number of 
leaves is thought to be due to the addition of N 
elements, which provide nutrients for the growth 
of corn plants, including the number of leaves. 
Element N is an essential nutrient for plant vege-
tative growth, such as roots, stems and leaves. 
The highest number of leaves was found in P1K4. 
The analysis of variance from the number of 
leaves showed that the significance value was 
less than 0.05 in the P treatment (organic fertilis-
er), meaning that at least one organic fertiliser 
treatment produced a different number of leaves 
on corn plants. The application of organic fertilis-
er and NPK fertiliser showed a significance value 
of more than 0.05, meaning that there was no dif-
ference in the effect of organic fertiliser and NPK 
fertiliser on the number of leaves of the corn 
plant. Because only organic fertilisers had signifi-
cantly different effects, further tests were carried 
out only on organic fertilisers using the BNJ ad-
vanced test. Following are the results of the 
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number of leaves of corn plants in all treatments 
in the study. 

Figure 4 shows that the highest average number 
of leaves on corn plants was in the P1K4 treat-
ment (5 tons/ha organic fertiliser + 100% NPK), 
with a total of about 18 leaves, while the least 
number of leaves was in the P0K1 treatment (0 
tons/ha organic fertiliser + 25% NPK) and P0K2 
(0 tons/ha organic fertiliser + 50% NPK) with 
less than 14 leaves. 

 

 

Figure 4 – The average number of leaves in all 
treatments 

 

A follow-up test was carried out using the BNJ 
follow-up test, presented in Table 3, to find out 
which treatment could give results of a different 
number of leaves. 

Leaf Width. Figure 5 shows a corn plant's growth 
in leaf width over a weekly period. 

 

  

Figure 5 –Wide leaf of the corn plant 

 

Overall, each treatment showed the same trend, 
namely an upward trend. The widest leaf width 
was demonstrated in the P2K3 treatment. The 
analysis of variance from leaf width showed a 
significance value of less than 0.05 in the P 

treatment (organic fertiliser), meaning that at 
least one organic fertiliser treatment produced 
different leaf width results in corn plants. The 
application of NPK fertiliser and organic fertiliser 
shows that the significance value is more than 
0.05, meaning that there is no difference in the 
effect of NPK fertiliser and organic fertiliser on 
the leaf width of corn plants. Because only organ-
ic fertilisers had significantly different effects, 
further tests were carried out only on organic 
fertilisers using the BNJ advanced test. 

 

 

Figure 6 – Observation of the average leaf width in all 
treatments 

 

Based on Figure 6. shows that the broadest leaf 
width in corn plants is in the P1K2 treatment 
(5 tonnes/ha of organic fertiliser + 50% NPK) 
with a leaf width of more than 14 mm. In com-
parison, the smallest leaf width is in the P0K1 
treatment (0 tonnes/ha of organic fertiliser + 
25% NPK) and P0K4 (0 tonnes/ha of organic fer-
tiliser + 100% NPK) with a leaf width of less than 
8 cm. Increasing leaf width is possible because 
adding organic fertilisers provides the carbohy-
drates needed during plant growth. Carbohy-
drates will be decomposed into starch and sugar, 
which liberate carbon dioxide with the help of 
nitrate bacteria, which also produce nitrogen nu-
trients. The decomposition of organic matter into 
dissolved carbohydrates, fats and proteins is 
translocated to the plant's vegetative points 
through photosynthesis [12]. 

Effect of Organic Fertilizer on Corn Yield. Cob 
Diameter. The effect of organic fertilisers on corn 
yield components used several parameters, 
namely cob diameter, cob length, and dry cob 
weight. Observational data was taken when the 
corn plants were 105 HST. The analysis of vari-
ance from the cob diameter showed a signifi-
cance value of less than 0.05 in the P treatment 
(organic fertiliser), meaning that at least one or-
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ganic fertiliser treatment produced different cob 
diameters in corn plants. The application of NPK 
and organic fertilisers showed a significant value 
of more than 0.05, meaning that organic fertilis-
ers and NPK fertilisers did not affect the diameter 
of the corn cobs. Because only organic fertilisers 
had significantly different effects, further tests 
were carried out only on organic fertilisers using 
the BNJ advanced test. 

Figure 7 shows that the broadest cob diameter in 
corn plants is in the P2K2 treatment (10 
tonnes/ha of organic fertiliser + 50% NPK) with 
a cob diameter of more than 7 cm. 

 

 

Figure 7 – The average cob diameter in all treatments 

 

In comparison, the minor cob diameter is in the 
P0K4 treatment (0 tonnes/ha of organic fertiliser 
+ 100% NPK) with a cob diameter of less than 
5 cm. Organic fertilisers can provide nutrients for 
plants even in small amounts but can be ab-
sorbed for plant growth and yield. To find out 
which treatment is capable of giving different cob 
diameter results, a further test is carried out us-
ing the BNJ advanced test, which has been car-
ried out and is presented in Table 3. 

Cob Length. The analysis of variance from cob 
length showed a significance value of less than 
0.05 in the P treatment (organic fertiliser), mean-
ing that at least one organic fertiliser treatment 
produced different cob lengths in corn plants. 
The application of NPK fertiliser and organic fer-
tiliser showed a significance value of more than 
0.05, meaning there was no difference in the ef-
fect of organic fertiliser NPK on the length of the 
corn cob. Because only organic fertilisers had 
significantly different effects, further tests were 
carried out only on organic fertilisers using the 
BNJ advanced test. Following are the results of 
the length of the corn cob in all treatments in the 
study. 

Based on Figure 8, it is known that the most ex-
tended cob length in corn plants was in the P1K4 
treatment (5 tons/ha organic fertiliser + 100% 
NPK) with a cob length of more than 18 cm, while 
the most petite cob length was in the P2K1 
treatment (10 tons/ha organic fertiliser + 25% 
NPK) with a cob length of less than 14 cm. 

 

 

Figure 8 – Average Cob Length in All Treatments 

 

Providing organic fertilisers improves soil prop-
erties so plants can maximally absorb nutrients. 
This is as reported by [13] that sufficient nutri-
ents, water and light lead to maximum photosyn-
thetic processes and photosynthetic results for 
seed formation and cob length. To find out which 
treatment is capable of giving different cob 
length results, a further test is carried out using 
the BNJ advanced test, which has been carried 
out and is presented in Table 3. 

Cob Weight. The analysis of variance from stem 
height showed a significance value of less than 
0.05 in the P treatment (organic fertiliser), mean-
ing that at least one organic fertiliser treatment 
gave different dry cob weight results in corn 
plants. The application of NPK fertiliser and or-
ganic fertiliser showed a significance value of 
more than 0.05, meaning that there was no dif-
ference in the effect of NPK fertiliser and organic 
fertiliser on the dry cob weight of corn plants. 
Because only organic fertilisers had significantly 
different effects, further tests were carried out 
only on organic fertilisers using the BNJ ad-
vanced test. The results of corn dry cob weight 
growth in all treatments in the study follow. 

Based on Figure 9, it is known that the heaviest 
weight of dry cobs in corn plants is in the P1K1 
treatment (5 tons/ha of organic fertiliser + 25% 
NPK) with a dry cob weight of almost close to 
270 grams. The lightest dry cob weight is in the 
P0K2 treatment (0 tons/ha of organic fertiliser + 
50% NPK) with a dry cob weight of less than 
240 g. 
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Figure 9 – Average Dry Cob Weight in All Treatments 

 

This result is likely due to the addition of organic 
fertilisers, which contribute to N elements in the 
generative phase of corn plants. Authors [14] 
said that organic fertilisers increase the levels of 
carbohydrates and sugar in fruit so that it is of 
better quality (dense and filled). 

 

Table 2 – Summary of Factorial RAK ANOVA 

Variable 
Significant 

P K P*K 
Plant height s ns ns 
Number of Leaves s ns ns 
Leaf Width s ns ns 
Cob Diameter s ns ns 
Cob Length s ns ns 
Cob Weight s ns ns 

Note: s - significant, ns - non-significant at the 5% 
level 

 

Table 2 shows that applying organic fertilisers 
has a significant effect (s). In contrast, the treat-
ment of chemical fertilisers does not have a con-
siderable impact (ns), and the combination of or-
ganic fertilisers and chemical fertilisers does not 
show an interaction (ns) on the growth and yield 
of maise. This is based on the results of research, 
who found that vertisol land has sufficient nutri-
ents but has physical characteristics and con-
straints so that these nutrients cannot be ab-
sorbed optimally. Applying organic fertilisers 
that have been carried out in various treatments 
can improve the soil's physical, chemical, and 
biological properties so that air and water circu-
lation in the soil improves. Air and water circula-
tion, nutrients and adequate lighting can increase 
plant growth and yield. 

To find out which treatment is capable of giving 
different dry cob weight results, a further test is 
carried out using the BNJ advanced test, which 
has been carried out and is presented in Table 3. 

BNJ Advanced Test. The BNJ follow-up test was 
carried out only on the organic fertiliser treat-
ment because, based on the ANOVA results, only 
the organic fertiliser treatment showed a signifi-
cant effect. Table 3 illustrates the results of the 
follow-up test with BNJ. 

 

Table 3 – The 5% BNJ Follow-up Test for P (Organic Fertilizer) 
P Plant height Number of Leaves Leaf Width Cob Diameter Cob Length Dry Cob Weight 
P0 174,333 13.5833 6.8333 4.83333 13.8333 239.75 
P1 187.75 17.1667 13.00 6.75 17.75 266.00 
P2 184,667 17.5 12.5 7.00 13.8333 257,833 
BNJ 5.12452 3.406688 2.79683 1.45787 1.45787 11.5414 

Note: Numbers followed by the same letter in the same column show no significant difference in the 5% BNJ 
follow-up test 

 

Table 3 shows that P0 (without organic fertiliser) 
had a significantly different (lower) effect be-
tween organic fertiliser treatments P1 and P2. In 
contrast, treatments P1 (5 tons) and P2 (10 tons) 
had the same effect except for cob length. This 
can be seen in the same code in both treatments. 
From Table 3 above, it can be said that in addi-
tion to cob length, organic fertilisers influence the 
research parameters, namely plant height, leaf 

width, number of leaves, cob diameter, and dry 
cob weight. 

 

CONCLUSIONS 

Based on the research results, it can be conclud-
ed that:  

1) The application of organic fertilisers has a sig-
nificant effect, while chemical fertilisers and 
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combinations of chemical fertilisers with organic 
fertilisers do not show any interaction; 

2) For all observed growth and yield variables, 
Po was significantly different (lower) than P1 
and P2 (using organic fertiliser was better than 
not using organic fertiliser);  

3) Treatment with doses of 5 tons/ha (P1) and 
10 tons/ha (P2) did not show significant differ-

ences in affecting the growth and yield compo-
nents of corn except for cob length (P1 was the 
largest);  

4) Applying chemical fertilisers with varying 
doses of 25% NPK, 50% NPK, 75% NPK, and 
100% NPK did not significantly influence corn's 
growth and yield components. 
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