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 Development of maize crops in dry land confronted with many problems, among them 

is the problem of limited water availability, while the maize crop is very sensitive to 

drought. Shortages of water in the soil and plants within a certain period would 
negatively affect the growth and development of plants. This study aimed to analyze the 

effect of the use of organic matter  in improving crop maize yield in dry land  
experiencing drought stress. This research was conducted in the form of experiments in 

gardens BALITSEREAL This research was conducted in field experiments 

BALITSEREAL Subdistrict Bajeng District Gowa lasts from June to October 2013. 
This study was designed using Split Plot Design. In the main plot of drought stress 

treatment consisting of two levels i.e without drought stress and drought stress 

treatment (water distribution is discontinued when two weeks after flowering plants). 
As the subplot is the treatment of organic matter application consisting of two levels i.e 

without the use of organic matter and the use organic matter. The results showed that 

application organic matter can reduce the adverse effects of the stress on the growth and 
yield of maize. Maize plants are planted without stress with the application organic 

matter obtained as the result of dry shelled 7,234 t. h-1.  In the drought stress treatment 

and without of organic matter obtained as production of dry shelled 5,031 t. ha-1, while 
by the application of organic matter obtained as production of dry shelled 5.388 t. h-1.  
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INTRODUCTION 

 

 Maize plant is a plant that occupied the second priorities after rice in the government's efforts to increase 

the production of food crops. These priorities are in line with the increasing demand for of maize from year to 

year and also the low level of production was obtained.   The low level of production who obtained caused by 

the many factors and one of them is the problem of drought stress often experienced in the development of 

maize crops in marginal dry land.  

 Effect of drought stress on plant growth largely determined by the level of stress that occurs and growth 

stages when received drought stress [1].  Furthermore [2] suggested that water shortages lowers the vegetative 

growth and yield by reducing leaf development, who result in decreased the rate of photosynthesis of plants. The 

decrease in the rate of photosynthesis is associated with a combination of several processes, namely: as stomatal 

closure, thereby reducing the supply of CO2 into the leaf, dehydrated cuticle, epidermis wall and reduce cell 

membrane permeability to CO2, increase in leaf mesophyll cells of prisoners to gas exchange  and reduced 

system efficiency of photosynthesis regard to biochemical processes and enzyme activity in the cytoplasm.  

 Water shortage in maize is physiologically resulted in damage to plant cells, loss of turgor, stomata are 

closed and impaired gas exchange. The morphology of maize plants to drought stress will show bright yellow 

leaves, leaf curl like a pencil and no synchronization between panicle initiation and hair release [3].  Flowering 

time are not in sync will not provide maximum results, the decrease in yield of up to 30% [4]. 

 In connection with this, it is necessary to overcome the constraints faced by drought stress while 

maintaining sustainability and increased production of maize, who in this case can be achieved is improved 

cultivation technology with adaptive technology examines the extreme climate. 
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 Cultivation technology improvements who adaptive to climate extremes can be reached by the application 

of organic farming systems that agricultural systems that optimize the use of organic materials into the farming 

system.   

 Organic matter is the key to soil fertility because increase the ability of soil water holding, thus increasing 

soil water availability and stability of soil structure, as well as a source of energy for soil biota [5].  Organic 

matter also increases the CO2 content of the external and internal CO2 will increase the rate of photosynthesis 

[6]. 

 Based on the above description then conducted research to analyze influence the utilization of organic 

materials in increasing crop production in dry land of maize who experienced drought stress. 

 

MATERIALS AND METHODS 

 

 The research was conducted in the form of experiments in the field experiment BALITSEREAL Bajeng 

Subdistrict of Gowa District .  

 Planting material consists of maize seed varieties LAMURU, organic matter of plant Crotalaria sp, urea, 

TSP, KCl. The tools used such as: the scales, labels, meter, ovens, SPAD chlorophyll meter and others. 

  This experiment was designed based on Split Plot Design with 3 replications. As for the main plot is the 

effect of stress who composed of two levels i.e without stress (C0) and drought stress treatment (C1), while the 

subplot is the treatment of organic materials who also consists of two levels i.e without organic matter (B0) and 

the use of organic matter (B1). 

 The experiment was conducted in the following way: Land used in experiments were divided into three 

blocks as replicates. Each block is divided into two main plots, the next main plot was divided into two subplots 

size 15 x 5 m. Watering is done continuously for treatment without stress, while drought stress treatment is done 

by stopping giving of water at 2 weeks after flowering plants.  Weeding is done manually at the age of 20 and 

40 days after planting of maize. Urea, SP-36 and KCl done at planting with an equivalent dose of 135 kg N. ha
-1

, 

66 kg P2O5 ha
-1

 and 124 kg K2O ha
-1

.  

The parameters observed in this study are as follows: 

1. Components of maize plant growth, who include plant height, leaf area, chlorophyll content and biomass of 

maize plants at the age of 8 weeks after planting. 

2. Components of crop production, who includes the weight of dry shelled cob and production per hectare.  

3. BD soil and soil water content. Determination of water content of soil gravimetric done that determine 

differences in wet weight and dry weight of soil samples. Drying is done in an oven at a constant temperature 

(105
o
C) for 2x24 hours. 

RESULT AND DISCUSSION 

 

Plant Heigh: 

 The results of the data analysis of maize plant height at the age of 8 weeks after planting (WAP) at Table 1 

showed that drought stress treatments significantly affected plant height, which is the occurrence of drought 

stress resulted in a real plant is 201.50 cm shorter than without the stress that reaches a height of 220 cm.    

 
Table 1:  Plant Height of Maize (cm) at Age 8 WAP with Stress Treatment and Application of Organic Matter.  

Stress Tratment 
ApplicationOrganic Matter 

Average 
No Organic matter Organic matter 

Organic matter 

Stress 

217.67 

205.67 

222.33 

197.33 

220.00  a 

201.50  b 

Average 211.67 209.83  

        Description : numbers followed by the same letter in the same row and column  are not  significantly different at the 0.05 LSD Test. 

 

Leaf Area: 

 The observation of leaf area showed that drought stress treatment and also the application of organic 

materials significantly affected leaf area.  Leaf area on the plant that is not experiencing drought stress is 572 

cm
2
 while plants experiencing drought stress 486 cm

2
. In the treatment of organic matter obtained a wider leaf is 

560.32 cm
2
 and significantly different from non-of organic matter that produce only broad leaf with 497.67 cm

2 

(Table 2).  

 

Biomass Plant:  

 The results of the analysis of maize crop biomass at age 8 WAP showed that there are significant 

interactions between drought stress treatment and application of organic materials, where the highest of maize 

crop biomass was obtained on the interaction between the application of organic matter in the absence of stress 

(C0B1) with biomass produced 101.03 g and different real with the other treatments (Table 3).  
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Table 2:  Leaf area of Maize ( cm2) at Age 8 WAP with Stress Treatment and Application of Organic Matter.  

Stress Tratment 
ApplicationOrganic Matter 

Average 
No Organic matter Organic matter 

Organic matter 

Stress 

528.85 

466.50 

615.15 

505.50 

572.00  a 

486.00  b 

Average 497.68 b 560.32 a  

        Description : numbers followed by the same letter in the same row and column are not significantly different at the 0.05 LSD Test. 
 

Table 3: Biomass of Maize (g) at Age 8 WAP with Stress Treatment and Application of Organic Matter.  

Treatment of Stress 
Application  organic matter 

No Organic Matter Organic Matter 

No Stress 

With Stress 

83.00 bx 

79.00 ax 

101.03 ax 

79.33  a
y 

        Description : numbers followed by the same letter in the same row (a,b) and column (x,y) are not significantly different at the 0.05 LSD 

Test. 

 

Weight of Cob: 

 The results showed that treatment of stress significantly affect weight cob, whereas application of organic 

manures had no significant effect. The average weight of the heaviest cobs obtained on treatment without stress 

with cob weight weighing 214.15 g and significantly different from that obtained on the cob weight without 

stress treatment which only produces cobs weighing 179.67 g (Table 4). 

 
Table 4: Effect of Stress drought and Application of Organic Materials to of Maize Cob Weight (g).  

Stress Treatment 
Application Organic Matter 

Average 
No BO With BO 

No Stress 

Stress 

204.73 

178.38 

223.57 

180.95 

214.15  a 

179.67  b 

Average 191.56 202.26  

Description : numbers followed by the same letter in the same  are not significantly different at the 0.05 LSD Test. 

 

Production of dry shelled:  

 The results of the analysis of the production of dry shelled showed that there was an interaction between 

stress treatment and application of organic matter to the production of dry shelled. Table 5 shows that the 

highest the production of  dry shelled was obtained on interaction between without stress by providing organic 

matter (COB1) was obtained with as many as 7.234 t.ha
-1

 and significantly different from the interaction eat it, 

while the lowest the production of was obtained on the interaction between stress treatment without application 

of organic matter with the results obtained just as much as 5.171 t.ha
-1

. 

  
Table 5: Effect of Treatment of Stress and Application of Organic Matter on Production per hectare of dry shelled  (t.ha-1). 

Treatment of Stress 
Application  organic matter 

No Organic Matter Organic Matter 

No Stress 

With Stress 

6.169  bx 

5.031  by 

7.234  a
x 

5.388 ay 

Description: numbers followed by the same letter in the same row (a,b) and column (x,y) are not significantly different at the 0.05 LSD Test. 

 

Physical Properties of Soil: 

 Observations of soil physical properties through the analysis of soil water content and soil bulk density aims 

to determine the effect of organic matter and the  level of water stress to changes in the physical properties of 

the soil at the end of the experiment. 

 The results of analysis of soil water content showed that the application organic matter both in the treatment 

of stress and without water stress increases the higher soil moisture content (soil moisture content 20.82% - 

22.18%), while the treatment without organic matter soil water content was obtained 16.87% -20.76%.  

Similarly, the bulk density of the soil parameters showed that the application of organic matter both in the 

treatment of stress and without water stress soil BD values was obtained were lower at between 1.17 to 1.29 

g.cc
-1

 while the treatment without application of organic matters for soil BD values was obtained 1.49 g.cc
-1

 

(Table 6). 

 
Table 6:  Effect of Stress and Application of Organic Matter to Soil Moisture  and Soil BD Value.  

Treatment Soil Moisture (%) BD-Soil (g.cc-1) 

No stress & without B0 

No Stress  &  Application BO 
With Stress & Without  B0 

With Stress & Application BO 

20.76 

22.18 
16.87 

20.82 

1.49 

1. 17 
1.49 

1.26 
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 The results of the data analysis showed that drought stress treatment and application organic matter, as well 

as the interaction between them have a significant effect on the growth and yield of maize. Good influence of 

application of organic manures on the growth of maize crops due to ability of organic matter to repair the 

physical properties of the soil indicated by BD lower than without organic matter (Table 6). Soil bulk density 

lower will increase the ability of soil hold water and is in line with the results of a study presented at the same 

table shows that the moisture content the soil can be kept high by the application of organic matter (22.18%), 

while non-organic matter soil moisture content can be maintained only as high as 16.87%. 

 These results are similar to those obtained [7] who reported that soil bulk density on the use of organic 

matter Mucuna pruriens decreased approximately 18% (0.86 g.cc
-1

) compared to treatment without Mucuna 

pruriens (1.06 g cc
-1

).  Another study conducted by [8] concluded that the use of organic matter of plant can 

maintain soil moisture content up to 40%, as well as soil organic matter increased to 21%.  

 According to [9] soils with high organic matter content will have the ability to hold more soil water. It is 

related to the polarity of water that positively and negatively charged which would then be bound to soil 

particles and organic matter. Therefore, the higher the organic matter content of the soil the more water that can 

be retained by the soil. Furthermore [10] suggested that soil organic matter acts as forming mineral grains that 

cause a state of friable soil and improve soil porosity.  

 Increased soil porosity would improve water infiltration into the soil will increase the soil moisture content. 

Increased soil moisture content is very meaningful for dry land farming considering the fundamental problems 

in the management of dry land as agricultural resources is  limited water. Water is part of the protoplasm, the 

raw materials of photosynthesis, nutrient solvent and carrier of photosynthesis of leaves [1], with the availability 

of water, the body's metabolic processes in the plant can be run smoothly so that plant growth can also take 

place in a maximum which will ultimately result in high production. 

 Production of dry shelled highest 7.234 t.ha
-1

 was obtained on treatment without stress accompanied with 

application of organic manures and the lowest the production of in the treatment of stress was obtained without 

application of organic manures is 5.031 t.ha
-1

, while the stress treatment with application of organic matter was 

obtained higher production much as 5.388 t.ha
-1

.  

 This means that the effect of bad drought stress can be reduced with the application of organic manures. In 

line with the research conducted by [11] which showed that soil organic matter content correlated with soil 

moisture content and the ability of soil water holding. Furthermore, from studies conducted [12] in the Semi-

arid lands of Kenya found that elevated levels of ground water with the use of soil organic matter also correlated 

with an increase in crop yields of maize.  

 

Conclusion: 

1. Application organic matter can reduce the adverse effects of the drought stress on the growth and yield of 

maize 

2.  Maize plant are planted without drought stress was obtained with the application organic matter the 

production of dry shelled of maize as much as 7.234 t.ha
-1

. In the drought stress treatments without organic 

matter was obtained the production of  dry shelled as 5.031 t.ha
-1

, while being accompanied by the application 

organic matter the production of  dry shelled was obtained as 5.388 t.ha
-1

. 
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