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ABSTRACT 
 

Aims: The research aimed to study the potential of cow dung fertilizer residue in increasing the 
growth and yield of corn plant in planting period II on marginal dry land.  
Study Design: Singel factor design in Randomized block design. 
Place and Duration of Study: The research was conducted in Field Laboratory of the Faculty of 
Animal Husbandry, University of Halu Oleo, Kendari, Southeast Sulawesi, Indonesia. The study 
was conducted for four months.  
Methodology: Single factor design in Randomized block design was used in the research. consists 
of 6 treatment levels of cow manure residue that have been applied in the previous planting period 
(planting period I), namely: without cow manure (R0), using cow manure 2.5 t ha

-1
 (R1), 5 t ha

-1
 

(R2), 7.5 t ha-1 (R3), 10 t ha-1 (R4) and 12.5 t ha-1 (R5). Each treatment was placed in three groups 
so that there were 18 experimental units. The data was analyzed using analysis of variance and 
continued by Duncan’s Multiple Range Test (DMRT) 95% confidence level.  
Results: The results showed that the vegetative growth of corn plant 30 day after planting (dap) 
and plant yield  was affected by residual effect  of cow dung that applicated in the planting periode 
I, thus with P uptake by plant and available P in planting medium.   
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Conclusion: Plant productivity during planting period II more increased with the higher dose of cow 
manure applied during planting period I. The highest plant productivity (3.88 t ha

-1
) in planting 

period II was obtained by application of cow dung 12.5 t ha
-1

 during planting period I. While in the 
planting medium without cow dung, no seeds formation was found in plants. 
 

 

Keywords: Marginal land; organic fertilizer; residual effect. 
 

1. INTRODUCTION  
 
Corn (Zea mays L.) is an important food 
ingredient in Indonesia, the second source of 
carbohydrates after rice. Given the importance of 
corn's position as a staple food ingredient, it is 
necessary to increase the productivity of corn 
plant. 

 
The use of organic fertilizers plays a very 
important role in increasing plant productivity. 
Organic matter, such as cow dung, crop residue 
and poultry manure are cheap and easily 
available sources of nutrients for smallholder 
farmers compared to expensive inorganic 
fertilizer and also they are environmentally 
friendly [1,2]. In addition to having a relatively 
complete nutrient, also have an effect in the time 
period long enough. 

 
The use of organic fertilizers is one means of 
increasing sustainable crop production [1,3] and 
reduces the use of inorganic fertilizers to improve 
plant growth [3]. For acid soil, application of 
organic cow manures can replace inorganic 
fertilizer, but the amount of organic cow manure 
applied should be around 5000 kg ha

-1
 [4]. 

Application of organic fertilizers could increase 
growth parameters, essence yield and nutrients 
uptake in summer savory compared with control 
treatment [5]. The yields of sweet corn plants 
from plots applied with organic and inorganic 
fertilizers are significantly higher than the yields 
from sole inorganic fertilizer application. Farmers 
can use less amount of inorganic fertilizers, 
complemented with organic manures to cultivate 
sweet corn, however, higher yields will still be 
obtained than only sole inorganic fertilizer 
application [6]. Generally, organic fertilizers are 
made from agricultural waste and cattle dung. 
Chemical characteristics of the cattle dung were 
pH 7.86, N 28.7 g kg-1, C/N 10.7, NH4+ 0.02 g kg-

1
, NO3

- 
0.7 g kg

-1 
[7]. Cow dung contains a high 

amount of nutrients essential for plants. Cow 
dung has higher pH (6.21), C/N ratio is less than 
10, which means that the nutrients contained in 
cow dung can be quickly utilized by crops [8]. 
The results of the analysis of the nutrient content 
of cow dung consist of C organic 16.49%, N total 

1.65%, P 0.84%, K 0.79%, Na 0.32%, Ca 1.79%, 
C/N 10, KTK 95.83 me 100 g

-1
 and organic 

material 28.54% [9].  Cow dung application have 
been found to be increased the total N, available 
P, exchangeable K, Ca, Mg, available S, Zn and 
B contents in soils and biomass yield of plant 
[10]. 
  
The residual effect of organic matter such as cow 
dung can improve the quality of soil properties. 
Application of bioslurry and composted poultry 
manure as a bio-fertilizer improves soil organic 
matter contents and availability of soil nutrients 
(N, P and K) to the subsequent crop, which in-
turn increases crop productivity and reduces the 
cost of fertilizer to subsequent crop [11]. The 
slow decomposing residues have a steady 
impact on soil structure and provide a long-term 
impact on increasing levels of soil organic matter 
[12]. Among organic wastes, municipal solid 
waste and filter cake integrated with full NPK 
mineral fertilizers were outstanding in terms of 
residual effect enhancing wheat productivity 
under irrigated conditions. Moreover, these 
treatments also have retained higher soil total 
organic carbon and total mineral N after 2 years 
long experiment that enhanced the wheat yield 
[13]. 
 

The preceding description shows the importance 
of exploiting the residual effect of organic 
fertilizers in several planting periods. In this 
research, the residual effect of cow dung fertilizer 
to corn (Zea mays L.) growth and yield in 
planting period II in marginal land was studied. 
 

2. MATERIALS AND METHODS  
 

2.1 Experimental Site 
 

The research was conducted in Field Laboratory 
of the Faculty of Animal Husbandry, University of 
Halu Oleo, Kendari, Southeast Sulawesi, 
Indonesia. The study was conducted for four 
months. 
 

2.2 Experimental Design  
 

Single factor design in Randomized block design 
was used in the research. consists of 6 treatment 
levels of cow manure residue that have been 
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applied in the previous planting period (planting 
period I), namely: without cow manure (R0), 
using cow manure 2.5 t ha-1 (R1), 5 t ha-1 (R2), 
7.5 t ha-1 (R3), 10 t ha-1 (R4) and 12.5 t ha-1 
(R5). Each treatment was placed in three groups 
so that there were 18 experimental units. The 
data was analyzed using analysis of variance 
and continued by Duncan’s Multiple Range Test 
(DMRT) 95% confidence level.  
 

2.3 Procedure 
 

This research begins with seed preparation and 
land. The seed was using lokal variety, taken 
from Ereke, North Buton, Souteast Sulawesi, 
Indonesia. Land processing for the second 
planting period was carried out immediately after 
harvesting the corn for the first planting period. 
Before cultivating the land in the second planting 
period, the land was cleared of the remaining 
weeds by clearing it using a machete. Then 
loosening the soil in each plot using a hoe, 
without changing the shape and position of the 
experimental plots during the first planting period. 
The experimental plots were 4 m x 3 m, each 
bordered with a trench with a width of 50 cm and 
a trench between the treatment plots which was 
30 cm.  
 

Fertilization was applied in planting period I, by 
spreading, with different doses in each 
experimental plot, adjusted according to 
treatment. In this planting period II, studied the 
residual effect of cow dung fertilizer that 
applicated at the planting period I.  
 

The parameters observed included: (1) plant 
height, measured from the base of the stem to 
the highest leaf after straightening; (2) diameter 
of the stem was measured at the middle of the 
corn plant using a caliper; (3) number of leaves 
(strands), was calculated based on the number 
of leaves formed; (4) Leaf area was done by 
measuring leaf length, leaf width, leaf area, 
calculated by the formula: leaf length x leaf width 
x constant x number of leaves; (5) cob dry 
weight; (6) weight of 100 grains per sample; (7) 
dry seed production; (8) soil available Phosphor 
content; (9) Phosphor uptake of plants. The data 
was analyzed using analysis of variance and 
continued by Duncan's Multiple Range Test 
(DMRT) 95% confidence level. 
 

3. RESULTS AND DISCUSSION 
 

3.1 Vegetatif Growth 
 

The vegetative growth of corn plant 30 day after 
planting (dap)  was affected by residual effetc  of 

cow dung that  aplicated in the planting periode I. 
The result showed that vegetative growth of corn 
plant during planting period II on marginal land 
with cow dung applicated in various doses were 
better than without cow dung (Table 1). These 
results are in accordance with findings of [14], 
that the residual effect of organic manure 
especially farm yard manure has considerable 
influence on second season cowpea crop. The 
dry weight of roots and shoots of cowpeas plant 
was significantly affected by residual effetc of 
cow manure [15]. Residual effect of sheep 
manure applied to chilli pepper in the previous 
season can sustain the growth and productivity 
of succeeding cowpea crop without the need for 
further application in the cropping season. This 
will improve the sustainability of the cropping 
system and help maintain soil fertility [16]. This 
result was caused by residual effect of cow dung 
increase the photosynthesis so that the plant 
growth.  The increased supply of nitrogen and its 
higher uptake by plant might have stimulated the 
rate of various physiological processes in plant 
and led to increase growth and yield [17]. 
 

3.2 Yield, Phosphor Uptake and Availabel 
Phosphor 

 

Plant yield  was affected by residual effetc  of 
cow dung that aplicated in the planting periode I, 
thus with P uptake by plant and available P in 
planting medium. The result showed that plant 
yield of corn plant during planting period II on 
marginal land by cow dung various doses was 
applicated in planting period I were better than 
without cow dung (Table 2 and Table 3). These 
results indicated that the organic fertilizer applied 
in the first planting period has a residual effect on 
the growing medium which is shown by its effect 
on plant growth, yield, Phosphor uptake and 
availabel Phosphor. These results are in 
accordance with findings of [18-21]. The residual 
effect of organic fertilizer is confirmed, improving 
the chemical properties of soil and production of 
corn plant in the  soil nutrient poor. One of role 
cow dung fertilizer was to increase the growth of 
plant so that the yield components and 
productivity of plant  could increase. The other 
factor was increase of Phosphorus uptake by 
plant and phosphorus availability in planting 
medium. Phosphorous contributes in the 
complex of the nucleic acid structure of plants. 
The nucleic acid is essential in protein synthesis 
regulation; therefore, P is important in cell 
division and development of new plant tissue. P 
is one of the 17 essential nutrients for plant 
growth and related to complex energy 
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Table 1. The residual effect of cow dung fertilizer on the vegetative growth of corn plant during 
planting period II on marginal land 

 

Cow dung  
(t ha

-1
) 

Plant height 
(cm)  

stem diameter 
(cm) 

Number of leaves 
(strand) 

Leaf area 
(cm

2
) 

0.0 10.90 b 0.70 b 7.00 b 477.91 d 
2.5 25.50

 a 
 1.10

 ab
    8.70

 ab
 1515.01

 c
 

5.0 31.80
 a
 1.20 

a
 9.00 

a
 1787.57

 bc
 

7.5 28.40 a 1.29 a 9.00 a 1822.38 bc 
10.0 31.60

 a
 1.40

 a
 9.70

 a
 2630.41

 ab
 

12.5 34.80 a 1.43 a 9.67 a 2868.45 a 
Note: Different letters indicate significantly different according Duncan’s Multiple Range Test (DMRT) 95% 

confidence level 
 

Table 2. The residual effect of cow dung fertilizer on the yield of corn plant during planting 
period II on marginal land 

 

Cow dung (t ha
-1

) Cob dry weight (g)  Weights 100 seeds (g) Plant productivity  (t ha
-1

) 
0.0 0.00

 d
 0.00

 c
 0.00

 e
 

2.5 32.70
 cd

 20.50
 b
 1.70

 d
 

5.0 64.60
 bc

 24.20
 a
 2.30

 c
 

7.5 120.88
 a
 24.01

 a
 3.10

 b
 

10.0 102.60 ab 24.20 a 3.60 ab 
12.5 118.89

 a
 27.30

 a
 3.88

 a
 

Note: Different letters indicate significantly different according Duncan’s Multiple Range Test (DMRT) 95% 
confidence level 

 

Table 3. The residual effect of cow dung fertilizer on Available Phosphor in growing media and 
Phosphor uptake of corn plant during planting period II on marginal land 

 

Cow dung  (t ha
-1

) Available Phosphorus  (ppm)  Phosphorus uptake  (mg per plant) 
0.0 1.40

 c
 3.60

 d
 

2.5 4.00 b 6.50 cd 
5.0 5.70

 a
 5.30

 cd
 

7.5 5.95
 a
 8.75

 bc
 

10.0 6.20 a 12.40 a 
12.5 6.46

 a
 12.00 

a
 

Note: Different letters indicate significantly different according Duncan’s Multiple Range Test (DMRT) 95% 
confidence level 

 
transformations in the plant [22]. Phosphorus in 
plants as a structural component of nucleic acids, 
sugars and lipids. P plays a role in plant’s 
developmental processes at both cellular and 
whole plant level. Under P-deficient condition, 
plants undergo various morphological, 
physiological and biochemical adaptations [23]. 

 
4. CONCLUSION 
 
Residual of cow dung fertilizer potentially 
increasing of corn plant growth and yield in 
planting period II in marginal land. Plant 
productivity during planting period II more 
increased with the higher dose of cow manure 
applied during planting period I. The highest 
plant productivity (3.88 t ha

-1
) in planting period II 

was obtained by application of cow dung 12.5 t 

ha
-1

 during planting period I. While in the planting 
medium without cow dung, no seeds formation 
was found in plants. 
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