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Abstract

Background and Objective: Maize is an important crop in the world. Using hybrid genotype and organic fertilizer input is an alternative
solution to increase productivity. This research aims to determine and analyze the effect of various doses of cattle manure compost on
the production components of various hybrid corn genotypes. Materials and Methods: This research was arranged in a split-plot design.
The main plot, namely the compost dose, consists of 0, 2 and 4 ton ha™". The subplots, namely corn genotypes, consist of MAL 03/P2,
P2/P6,JH 29,G102612/P7,JH 34 (V5), PAC 225-5-8/Mpop 24, B11209/Avin 864, Nasa 29 and JH 33. The observation parameters included
cob weight (kg), cob diameter (mm), cob length (cm), length of filled cob (cm), number of seed rows, weight of 1000 seeds (g),
chlorophyll a (umol m=2), chlorophyll b (umol m=2), total chlorophyll (umol m=2), stomatal opening area (um?) and productivity(ton ha=").
Results: The application dose of cow dung compost increases, the growth and production of corn plants also increase. The productivity
component is supported directly by cob weight, with a strong correlation value of 0.85. The highest corn productivity in applying
4 ton ha™" of cattle manure compost was recorded in the JH 29 genotype, 12.54 ton ha=". In comparison, the JH 33 genotype in the
application of 0 ton ha™' of cattle manure compost recorded a productivity of 12.33 ton ha~". Conclusion: Results concluded that JH 29
and JH 33 genotypes identify as the genotype with the highest production compared to other genotypes at various compost application
doses.
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INTRODUCTION

Maize (Zea mays)is amajor crop grown around the world.
Because of its rapid growth rate, nutritional value and
adaptability to a wide range of environmental conditions, it
has become an essential components of the global
agricultural system'. Maize is one of the most important food
in Indonesia, because it has a strategic role in the national
economy. Almost all parts of the maize plant can be utilized
forvarious needs, both as a source of staple food after rice and
asa necessity of industrial raw materials®3. The extent of maize
utilization makes the demand for maize continue to increase
yearly. Indonesia’s maize production has been below target
from 2016 to 2020.

One way to increase the yield of maize crops is to use
seeds that are high in quality through the utilization of hybrid
maize genotypes to produce superior varieties obtained from
the cultivation process®. Using superior varieties of seeds in
the cultivation of maize crops is one supporting factor in
increasing national maize productivity because it has the
potential to yield significantly superior to those of the free-
range varieties. However, the seeds of the hybrid maize that
currently dominates the national market are seeds from
outside Indonesia. Therefore, it is necessary to create superior
varieties by evaluating appropriate criteria from several hybrid
maize genotypes>®.

Increasing maize yields by using high-yielding seed
varieties is not enough to support high production. It is also
necessary to apply manure or fertilizers so that plant nutrition
needs can be fulfilled. Fertilization has a direct effect on soil
maintenance and aims to restore the state of nutrients.
Retrieval of nutrients continuously through crop yields
without being balanced by the return of nutrients through
fertilization makes the soil poorer in nutrients. The
combination of organic and inorganic fertilizers can
significantly increase the growth of plant, also contributed to
the soil's physicochemical properties’®. One of the organic
fertilizers that can be used is compost because, in addition to
readily available materials, it can maintain soil balance and
improve soil quality sustainably®.

Organic fertilizers such as compost can be obtained from
the manure of ruminant animals, such as cattle. Every day,
cattle produce a lot of manure that can be processed into
compost, which provides many benefits'®. Cattle/cattle dung
is a prevalent organic waste and its treatment and utilization
play a significant role in environmental protection and
agricultural production'. Cattle dung contains 0.4-1%
nitrogen, phosphorus 0.2-0.5%, potassium 0.1-1.5%, moisture
content 85-92% and some elements such as Ca, Mg, Mn, Fe,
Cuand Zn so that it has the potential to be composted'?.

Compost from cattle dung can improve soil density and
increase plant yield™. Application of cow dung compost with
different doses on maize plants gave results that had a
genuine effect on growth and yield because it increases P
uptakes from the soil by maize plants'.

Based on the description above, this research aims to
determine and analyze the effect of various doses of cattle
manure compost on the production components of various
hybrid corn genotypes, so that genotypes that are responsive
and have optimal growth and production can be obtained
when applying cattle manure compost.

MATERIALS AND METHODS

Study area: This research was conducted at the Teaching
Farm, Faculty of Agriculture, Hasanuddin University, Makassar,
Indonesia. The research location is 22.4 m above sea level and
the average temperature is 24°C in the morning and 32°Cin
the afternoon. Rainfall when the research was conducted in
the field ranged from 143-1029 mm per month. This research
was carried out from September, 2022 to February, 2023. The
characteristics of the research soil were described in Table 1.

Experimental design: This research was arranged in a split-
plotdesign. The main plot, namely the compost dose, consists
of 0, 2 and 4 ton ha~'. The subplots, namely corn genotypes,
consist of MAL 03/P2, P2/P6, JH 29, G102612/P7, JH 34 (V5),
PAC 225-5-8/Mpop 24, B11209/Avin 864, Nasa 29 and JH 33.
From these two factors, 27 treatment combinations were
obtained, which were repeated three times. The chemical
characteristics of compost were described in Table 2.

Table 1: Soil characteristics

Parameter Characteristics
Texture Clay silt

pH 5.95

C 1.10%

N 0.16%

ON 7

P,0s 9.28 ppm

Ca 4.91 cmol kg™'
Mg 0.69 cmol kg™
K 0.28 cmol kg™’
Na 0.13 cmol kg~!
CEC 20.97 cmol kg™!

Table 2: Cattle manure compost characteristics

Parameter Characteristics
pH 6.86

C 15.25%

N 0.55%

C/N 28

p 0.15%

K 0.32%
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Cultivation process: Before making the beds, the research
land was loosened using a tractor. After that, a bed is made
measuring 3X5 m. The seeds were healthy, physically and
genetically protected. The application of cattle manure
compost was carried out according to the predetermined
treatment, consisting of 0 ton ha™' (without application),
2ton ha~' (3 kg/plot) and 4 ton ha~' (kg/plot). Planting is done
by making holes in each bed. Each planting hole was filled
with two corn seeds. Watering is done twice a day, namely in
the rise and in the afternoon. Fertilization was carried out
three times, namely at the age of 10 DAP (7 g NPK, 2.1 g SP-36
and 1.1 g urea), 30 DAP (7 g NPK and 1.1 g urea) and
50 DAP (1.1 g urea) by sowing nearby plant roots. After
seven days, the plants were selected so that only one
plant is left per planting hole. Weeding is done physically by
pulling weeds using hands. The harvesting process is carried
out after the cobs are entirely formed and show the
characteristics of physiological maturity. After the harvesting
process, measurements of various parameters were carried
out.

Data collecting and analysis: The observation parameters
included cob weight (kg), cob diameter (mm), cob length (cm),
length of filled cob (cm), number of seed rows, weight of
1000 seeds (g), chlorophyll a (umol m=2), chlorophyll b
(umol m~2), total chlorophyll (umol m=2), stomatal opening
area (um2) and productivity (ton ha™'). All data was analyzed
for variance to determine the effect of treatment. If there is an
interaction between the two treatments, then an LSD ot =0.05
test was carried out to determine the differences in each corn
genotype at each dose of cattle manure application.
Correlation analysis was carried out to determine the
relationship between various observation parameters. The
entire data analysis process was carried out in R Studio
(2022.7.2.576, Spotted Wakerobin, Boston, Massachusetts).

RESULTS

Cob traits: The interaction between genotype and cattle
manure application had a significant effect on corn cob
weightand cob diameter (Table 3). Each corn genotype tested
had a different effect on the various doses of manure applied.
The JH 33 genotype showed the highest cob weight without
manure application (24.80 kg), with a percentage increase of
60%, compared to the JH 29 genotype, which had the lowest
cob weight. In the application of 2 ton ha=" of manure, it was
recorded thatthe P2/P6 genotype had the highest cob weight
(23.33 kg) with a percentage increase of 32.03%, compared to
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the PAC 225-5-8/Mpop 24 genotype, which had the lowest
cob weight. Then, the JH 29 genotype at a dose of 4 ton ha™
recorded the highest ear weight (24.83 kg) with a percentage
increase of 28.18%, compared to the MAL 03/P2 24 genotype,
which had the lowest ear weight.

The P2/P6 genotype had the widest cob diameter without
manure application (49.53 mm), which was 17.59% wider than
the MAL 03/P2 genotype, which had the most minor cob
diameter. However, with the application of 2ton ha='and
4 ton ha~" of manure, the results showed that the JH 34 (V5)
genotypes recorded the widest ear diameters (50.09 mm and
51.46 mm), respectively, which were 13.86% and 13.42% wider
than the genotype Nasa 29 at a dose of 2 ton ha™' and
MAL 03/P2 at a dose of 4 ton ha™".

The interaction between genotype and cattle manure
application had a significant effect on ear length and seed ear
length (Table 4). Each corn genotype tested had a different
effect on the various doses of manure were applied. The JH 33
genotype showed the most extended cob length without
manure application (19.89 cm), 16.86% longer than the
PAC225-5-8/Mpop 24 genotype, which had the shortest cobs.
Inthe application of 2 ton ha=' of manure, it was recorded that
the P2/P6 genotype had the longest cobs (20.53 cm), which
was 8.22% longer than the B11209/AvIn 864 genotype, which
had the shortest cobs. Then, the JH 33 genotype at a dose of
4 ton ha™' recorded the longest cobs (22.41 cm), 12.23%
longer than the B11209/AvIn 864 genotype, which had the
shortest cobs.

When observing the length of filled cobs, the results
showed that the JH 33 genotype had the most extended filled
cob length at application doses of 0 ton ha="and 4 ton ha=" of
manure (18.71 cm and 20.19 cm), which were 34.31% and
48.56% more filled than genotype B11209/Avin 864. When
applying 2 ton ha™' of manure, the result was that the
Nasa 29 genotype recorded the longest-filled cob length
(17.69 cm), which was 27.72% longer than G102612/P7, which
had the shortest filled cob length.

Seed traits: The interaction between genotype and cattle
manure application had a significant effect on the number of
rows of seeds and the weight of 1000 seeds (Table 5).
The JH 29 genotype consistently recorded the highest
number of rows of seeds at all cattle manure application doses
(16.13,16.27 and 16.27), which were 24.82, 24.48 and 20.25%
more than MAL 03/P2 at a dose of 0 ton ha—', Nasa 29 at doses
of 2tonha='and 4 ton ha™".

The G102612/P7 genotype showed the heaviest
1000 seed weight without manure application (381.55 g),
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Table 3: Interaction effect of cattle manure compost and genotypes on cob weight and cob diameter

Cob weight (kg) Cob diameter (mm)
Genotype 0ton ha™' 2ton ha™' 4ton ha™' O0ton ha™' 2ton ha™' 4tonha™
MAL 03/P2 19.579 19.00°9 19.379 4212 45.76¢ 4537"
P2/P6 18.079 23.33° 20.50°9 49.53p 48.847 46.18
JH29 15.509 18.434 24.837 47.0979 48.65P9 46.719
G102612/P7 21.83p4 22.30P9 21.834 46.419 44,049 46.40%
JH 34 (V5) 21.60P 21.1079 21.8379 48.7374 50.097 51.46°
PAC 225-5-8/Mpop 24 15.534 17.679 21.83m 47.44p4 47.754 47.73«
B11209/Avin 864 22.90p4 19.5374 22.50P9 47.58P 483379 48.499
Nasa 29 20.074 17.909 19.574 45.90¢ 43.99¢ 45.85°
JH33 24.80° 19.03pd 20.3379 47.25P9 46.33¢ 49.4879
Means followed by the same letter are not significantly different for p<0.05 according to LSD
Table 4: Interaction effect of cattle manure compost and genotypes on cob length and length of filled cob

Cob length (cm) Length of filled cob (cm)
Genotype 0ton ha™' 2ton ha™' 4ton ha™' Oton ha™' 2ton ha™' 4tonha™’
MAL 03/P2 17.53 19.86°1 20.714 16.361 16.51p4 15.65"
P2/P6 18.83 20.537 20.21% 17.43p4 15.214 17.719
JH29 17.56" 19.654 19.79% 14.53% 15.70p4 13.75
G102612/P7 19.06% 20.65° 21.64° 15.68% 13.854 16.35%
JH 34 (V5) 16.94" 19.534 20.38% 14.74% 15.354 16.22%
PAC 225-5-8/Mpop 24 17.02 19.414 20.44% 14.47% 15.764 17.05%
B11209/Avin 864 17.37 18.974 19.95% 13.93 14614 13.59°
Nasa 29 17.63 19.424 20.18% 16.384 17.69° 18.19P4
JH33 19.897 20.43p4 22.41p 18.71° 16.7774 20.19»
Means followed by the same letter are not significantly different for p<0.05 according to LSD
Table 5: Interaction effect of cattle manure compost and genotypes on number of seed rows and weight of hundred seeds

Number of seed rows Weight 1000 seeds (g)

Genotype 0ton ha™' 2ton ha™' 4ton ha™' Oton ha™' 2ton ha™' 4tonha™
MAL 03/P2 12.93¢ 13.20° 13.60" 353.80° 340.42r4 316.13¢9
P2/P6 15.209 14.40 14.27% 353.22° 360.18p4 357.03p4
JH29 16.13° 16.27° 16.27° 350.50° 315.90¢ 389.36F
G102612/P7 14.00° 14.00 14.20% 381.55° 329.28p4 370.34p4
JH 34 (V5) 15.07¢ 15.93r0 14.80¢ 380.50° 319.97ra 347.03P
PAC 225-5-8/Mpop 24 1413 15.339 15.4774 368.71° 310.02¢ 384.99°
B11209/Avin 864 15.4774 15.47ra 15.47ra 359.65° 357.56P 371.9474
Nasa 29 13.60" 13.07¢ 13.53 356.86° 344.92p4 385.69°
JH33 13.47 13.33° 1413 347.39° 365.97° 329.944

Means followed by the same letter are not significantly different for p<0.05 according to LSD

9.83% heavier than the JH 33 genotype, which had the lightest
1000 seed weight. In the application of 2 ton ha™" of manure,
it was recorded that the JH33 genotype had the heaviest
1000 seed weight (365.97 g), which was 18.04% heavier than
the PAC 225-5-8/Mpop 24 genotype, which had the lightest
1000 seed weight. Then, the JH 29 genotype at a dose of
4 ton ha='recorded the heaviest 1000 seed weight (389.36 g),
23.16% heavier than the MAL 03/P2 genotype, which had the
lightest 1000 seed weight.

Chlorophyll and stomata trait: The interaction between
genotype and cattle manure application had a significant
effect on chlorophyll a and b levels (Table 6). Each corn
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genotype tested had a different effect on the various
doses of manure applied. The PAC225-5-8/Mpop 24 genotype
showed the highest chlorophyll a without manure
application (346.40 umol m=2), which was 22.17% higher
than the JH 34 (V5) genotype, which had the lowest
chlorophyll a. In the application of 2 ton ha=' of manure,
the B11209/AvIn 864 genotype had the highest chlorophylla
(340.42 pmol m=2), which was 12.01% higher than the JH 33
genotype, which had the lowest chlorophyll a content. Then,
the P2/P6 genotype at a dose of 4 ton ha™' recorded the
highest chlorophyll a content (157.52 umol m=2), which was
23.50% higher than the JH 29 genotype, which had the lowest
chlorophyll a.
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Table 6: Interaction effect of cattle manure compost and genotypes on chlorophyll a and b

Chlorophyll a (umol m—2)

Chlorophyll b (umol m~2)

Genotype 0ton ha™' 2ton ha™' 4ton ha™' Oton ha™' 2ton ha™' 4tonha™’
MAL 03/P2 318.97¢ 328.06" 316.38% 138.129 145.14pa 136.89%
P2/P6 333.98m 338.50r0 347.40° 148.77P 153.47° 157.94°
JH29 319.219 336.78 281.29° 138.549 150.40ra 114.92¢
G102612/P7 308.67¢ 311.699 310.63" 132.849 133.784 133.21°
JH 34 (V5) 283.68" 336.70P 336.67P 118.15" 150.20r9 150.22¢4
PAC 225-5-8/Mpop 24 346.40° 320.949 330.72°a 157.32° 139.85¢ 146.41pa
B11209/Avin 864 33347 340.42° 329.409 149.23pa 153.70° 145.639
Nasa 29 324469 316.549 330.30r0 142.299 137.73¢ 146.159
JH33 331.0779 303.90¢ 339.86" 147.41Pa 129.549 153.39rd
Means followed by the same letter are not significantly different for p<0.05 according to LSD
Table 7: Interaction effect of cattle manure compost and genotypes on chlorophyll total and stomata opening area

Chlorophyll total (umol m=2) Stomata opening area (um?)
Genotype 0ton ha™' 2ton ha™' 4ton ha™' O0ton ha™' 2tonha™' 4tonha™’
MAL 03/P2 459.349 472.94r 455314 17.79P4 33.49° 14.65"
P2/P6 481.71pa 488.97° 501.89° 20417 20.93¢ 17.01"
JH29 459.484 485.84ra 398.89" 15.964 17.27% 18.32"
G102612/P7 444109 448.28% 446.73P 19.10P9 16.75" 26.179
JH 34 (V5) 407.274 485.69r1 485.65P 13.61¢9 17.53% 25.129
PAC 225-5-8/Mpop 24 501.16° 462.12P 476.78P 12.049 17.27% 13.08°
B11209/Avin 864 481.18pd 491.55° 47483 14.39% 15.96" 22.500
Nasa 29 467.42r4 455.78Pa 476.16" 11.78" 17.79% 15.70"
JH33 477.52r4 436914 490.73pa 13.61¢9 15.96" 59.927

Means followed by the same letter are not significantly different for p<0.05 according to LSD

Similar results were also seen for chlorophyll b levels.
The PAC 225-5-8/Mpop 24 genotype showed the highest
chlorophyll b content without manure application
(346.40 umol m=2), which was 33.32% higher compared to the
JH 34 (V5) genotype, which had the lowest chlorophyll b
content. In the application of 2 ton ha=' of manure, it was
recorded that the B11209/Avin 864 genotype had the
highest chlorophyll b content (153.70 pumol m=2), which was
18.65% higher than the JH 33 genotype, which had the lowest
chlorophyll b content. Then, the P2/P6 genotype at a dose of
4 ton ha~'recorded the highest chlorophyll b content
(157.94 umol m~=2), which was 37.43% higher than the JH 29
genotype, which had the lowest chlorophyll b content.

The interaction between genotype and cattle manure
application had a significant effect on total chlorophyll
levels and stomatal opening area (Table 7). Quite different
results were obtained when compared with observations of
chlorophyll a and b. The PAC 225-5-8/Mpop 24 genotype
showed the highest total chlorophyll content without manure
application (501.16 umol m=2), which was 23.05% higher
compared to the JH 34 (V5) genotype, which had the lowest
total chlorophyll content. However, with the application of
2 ton ha='and 4 ton ha~' of manure, the results showed that
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the P2/P6 genotypes recorded the highest total chlorophyll
levels (488.97 pmol m=2 and 501.89 umol m~2), respectively,
which were 11.91% and 25.82% higher, compared to
genotype JH 33 at a dose of 2 ton ha=' and JH 29 at a dose of
4 ton ha™".

When observing the area of stomata opening, the result
was that the P2/P6 genotype showed the largest area of
stomata opening without manure application (20.41 pm?),
which was 73.29% greater than the Nasa 29 genotype, which
had the smallest stomata area. When applying 2 ton ha™' of
manure, it was found that the MAL 03/P2 genotype showed
the largest stomata opening area (33.49 um?), which was two
times greater than the JH 33 genotype, which had the smallest
stomataopeningarea. Then, the JH 33 genotype recorded the
largest stomata opening area when applying 4 ton ha™' of
manure (59.92 um?), which was three times greater than the
PAC 225-5-8/Mpop 24 genotype, which had the smallest
stomata opening area.

Productivity: The interaction between genotype and cattle
manure application had a significant influence on corn
plant productivity (Table 8). Each application of 0 ton ha—"and
2 ton ha™' of manure showed that the JH 33 genotype
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Fig. 1(a-b): Correlation maps among parameters: (a) Correlation based on color, shape and (b) Correlation based on number
CW:Cob weight, CD: Cob diameter, CL: Cob length, LFC: Length filled of cob, NOSR: Number of seed rows, WOHS: Weight of hundred seeds,
CA: Chlorophyll a, CB: Chlorophyll b, CTOT: Chlorophyll total, SOA: Stomata opening area and P: Productivity

Table 8. Interaction effect of cattle manure compost and genotypes on productivity

Productivity (ton ha=")

Genotype 0ton ha™' 2ton ha™' 4tonha™’
MAL 03/P2 9.90¢ 9.324 9.641
P2/P6 7.99 9.91pa 9.201
JH29 7.52" 7.02 12.54°
G102612/P7 10.499 10.52pa 10.189

JH 34 (V5) 11.13pa 10.46P 11.33m
PAC 225-5-8/Mpop 24 7.53" 7.18" 10.714
B11209/Avin 864 11.42pa 10.36P 11.19P9
Nasa 29 9.75% 9.334 9.901
JH33 12.337 11.14° 10.109

Means followed by the same letter are not significantly different for p<0.05 according to LSD

recorded the highest productivity (12.33 ton ha™' and
11.14 ton ha™"), which was 63.95% and 58.68% higher than
with genotype JH 29 at doses of 0 ton ha=" and 4 ton ha™".
However, the JH 29 genotype recorded the highest
productivity when applying 4 ton ha=' of manure
(12.54 ton ha™"), 36.30% higher than the P2/P2 genotype,
which had the lowest productivity.

Soil chemical properties: Analysis of the chemical
characteristics of the soil was also carried out after the
research (Table 9). Various soil chemical characteristics
change after cattle manure compost application or
without application. Soil pH increased by 11.75% from
5.95 (moderately acidic) to 6.65 (neutral) when applying
2 ton ha™' of cattle manure compost. Likewise, levels of
C, N,P,0O;, Ca, Mg, K, Na and CEC tended to increase
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compared to before the study. This also increased
with cattle manure compost application compared to
without manure application, except for Mg levels,
which were higher without cattle manure compost
application.

Correlation among parameters: Correlation (based on color)
between observation parameters can be seen in Fig. 1(a-b).
Correlation values for these various parameters range from
-0.37 t0 0.85. Parameters that have a positive correlation with
productivity, sorted from the smallest to the largest correlation
value, are chlorophyll total (-0.37), chlorophyll a (-0.36),
chlorophyll b (-0.35), number of seed rows (-0.10), length of
filled cob (-0.05), stomata opening area (0.03), cob diameter
(0.03), cob length (0.22), weight of 1000 seeds (0.44) and cob
weight (0.85).
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Table 9: Soil characteristics after research

Parameter Otonha™' 2tonha™ 4tonha™'

pH 6.35 6.65 6.59

C 1.77% 1.90% 2.94%

N 0.12% 0.16% 0.21%

C/N 14 12 14

P,0; 13.79 ppm 15.85 ppm 16.16 ppm

Ca 4.76 cmol kg™ 7.16 cmol kg™! 7.63 cmol kg™

Mg 1.04 cmol kg™ 0.61 cmol kg™ 0.58 cmol kg™

K 0.12 cmol kg™ 0.23 cmol kg™ 0.22 cmol kg~!

Na 0.18 cmol kg™ 0.22 cmol kg™ 0.23 cmol kg™

CEC 20.38 cmol kg™ 24.22 cmol kg™ 23.26 cmol kg~!
DISCUSSION application of cattle manure compost could increase corn

Based on the research conducted, the effect of cattle
manure compost dose and genotype significantly interacted
to influence various observation parameters. Regarding corn
cob characteristics, four corn genotypes showed the best
performance at each dose of cattle manure compost. The
application of 4 ton ha™! of cattle manure compost showed
that the JH 29 genotype recorded the highest cob weight, the
JH 34 (V5) genotype recorded the widest cob diameter and
the JH33 genotype had the most extended cob. There was a
tendency for increasing doses of cattle manure compost to
improve corn cob characteristics, although the effect varied
for each genotype tested. A similar thing was also found by
Asmarhansyah'®, who found that cattle manure could increase
cob length and cob diameter in corn plants. Apart from that,
research conducted by Subaedah et a/'® found a lincob
relationship between the dose of cattle manure application
and the increase in the cob weight of corn plants.

When observing the length of the filled cob, the JH 33
genotype with the application of 4 ton ha~! of cattle manure
compost recorded the most extended length of the filled cob.
On the other hand, the JH 29 genotype consistently recorded
the highest number of rows of seeds and the heaviest
1000 seed weight on the application of 4 ton ha=' horse
manure compost compared to other genotypes. The
productivity of corn plants at each dose of cattle manure
compost application was only dominated by two genotypes,
namely JH 33 and JH 29. The JH 33 genotype recorded the
highest productivity at 0 ton ha=' and 2 ton ha™' cattle
manure compost application, respectively, while the JH 29
genotype recorded the highest productivity in the application
of 4 ton ha~". Research conducted by Sultana et a/'” found
that compost made with additional cattle manure can
increase rice production, even increasing the nutritional
content of N, P and K in the seeds. Apart from that, this
research also reveals that adding compost can significantly
reduce the use of inorganic fertilizers. Li et a/'® found that the
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growth and production, even on saline soil, by improving the
chemical quality of the soil. Furthermore, the availability of
N, P and K can be increased compared to without the
application of cattle manure compost. Research conducted by
Atman et a/' also found an increase in rice plant growth and
production. At least, adding 1 ton ha™' of cattle manure can
increase rice yields by 0.097 ton ha™".

Observations of chlorophyll a, b and total chlorophyll also
found consistent results in the P2/P6 genotype. Genotype
P2/P6, with the application of 4 ton ha" of cattle manure
compost, recorded the highest levels of chlorophyll a, b and
total chlorophyll compared to other genotypes. However,
when observing the area of stomata opening, the application
of 4 ton ha=' of cattle manure compost with genotype JH 33
recorded the largest area of stomata opening. Increased plant
chlorophyll levels are, of course, influenced by the nutrient
content in cattle manure compost, especially N. There is at
least 0.55% total nitrogen contained in the horse manure
compost used in this research. As previously known, nitrogen
plays an essential role in forming plant chlorophyll. Nitrogen
is associated with chlorophyll content and determines the
yield of plant?. High chlorophyll levels certainly impact the
rate of assimilate formation for plants.

Based on soil analysis after the research, it was seen that
there were changes in the chemical character of the soil after
being given cattle manure compost. This is directly related to
the chemical content of cattle manure compost itself, which
can change the nutrient composition of the soil. Research
conducted by Eleduma et a/*' also found changes in the
chemical characteristics of the soil when cattle manure was
applied to corn plantings. The contents of C, N, P, Na, K and
Mg increase with increasing doses given. This change in soil
chemical characteristics directly increases corn growth and
yield compared to without the application of cattle manure.

Additionally, Tie et a/* found that low soil pH could be
increased with the application of compost. Furthermore,
Washa® found structural changes in the soil given cattle
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manure. Organic matter content, porosity and aeration
increased on land given cattle manure. The increase in
available phosphorus levels were indicated due to the
application of cattle manure compost on the research land.
The addition of compost can increase the levels of organic
matter, which can produce organic acids that can reduce the
binding of phosphorus to aluminum and iron so that it can be
available to plants?*. Research conducted by Leaseburg et a/*
found that the addition of cattle manure compost was able to
increase C levels and support the N mineralization process in
the soil.

From the correlation value, it can be divided into five
groups of relationships, namely negligible correlation
(0.00-0.10), weak correlation (0.10-0.39), moderate correlation
(0.40-0.69), strong correlation (0.70-0.89) and a very strong
correlation (0.90-1.00)%. In this research, it was found the
correlation between productivity and cob weight was
classified as strongly correlated. The correlation between
grain yield and other traits is a significant factor for the
cobly selection of high-yield genotypes because grain yield is
influenced by genetic effects and the interaction of genotype
and environment?. Research conducted by Reddy et a/? also
found a close and positive relationship between yield and
corn cob weight. This could mean that increased corn
productivity was directly supported by increased plant cob
weight. Furthermore, Fadhli et a/? also confirmed that the
weight of harvested cob characteristics and yield traits
demonstrated significant correlations with production.

CONCLUSION

Based on the research that has been carried out, it can be
concluded that various genotypes to the dose of cow dung
compost has different responses in terms of various
parameters. However, there is a tendency that as the
application dose of cow dung compost increases, the
growth and production of corn plants also increased. The
highest corn productivity in applying 4 ton ha™" of cattle
manure compost was recorded in the JH 29 genotype,
12.54 ton ha™'. In comparison, the JH 33 genotype in the
application of 0 ton ha™' of cattle manure compost recorded
a productivity of 12.33 ton ha™" so we can obtain both
genotypes and identify as the genotype with the highest
production compared to other genotypes at various compost
application doses. The productivity component is supported
directly by cob weight, with a strong correlation value of 0.85.
Theincreasein corn plant productivity is, of course, influenced
by the application of cow dung compost, which shows
changes in the chemical properties of the soil, with increasing
levels of macro and micronutrients in the soil.
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SIGNIFICANCE STATEMENT

Increasing corn productivity is currently essential. The use
of hybrid corn genotypes and the application of cow manure
compost is an alternative for increasing corn production. This
study tested nine corn genotypes with three doses of cow
manure compost application. From current findings, it was
found that various types of corn genotypes had varying
responses to various doses of horse manure compost.
However, there is a tendency that increasing the application
dose linearly increases plant productivity. There are two corn
genotypes, namely JH 29 in the application of 4 ton ha™' of
compost, namely 12.54 ton ha=" and JH 33 in the application
of 0ton ha™" of compost, namely 12.33 ton ha=". Therefore, we
identified these two corn genotypes with the highest
productivity compared to other genotypes at various compost
fertilizer doses.
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