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ABSTRACT 
Sorghum (Sorghum bicolor L.) is a cereal plant that has high adaptability on marginal coastal soils. Sorghum 

can be used as a source of food and feed, while high biomass production has the potential to be used as an 

industrial raw material for bioethanol production. The objective of this research was to study the combination 

of land preparation methods with spacing of sorghum in coastal land. The study was done at Muara Bangkahulu 

District, Bengkulu City.  Initial observation found that the research field was sandy soil and dominated by 

Imperata cylindrica.  The experiment was arranged in a split plot design and replicated 3 times. The main plots 

were land preparation methods that included no- tillage using glyphosate at 1.5 kg/ha for land clearing, using 

paraquat at 1.0 kg/ha for land clearing, and two times tillages or conventional tillage.  Sub plots were variations 

of spacing that included 50 cm x 20 cm, 60 cm x 20 cm, and 75 cm x 20 cm. The results showed that there was 

no interaction between land preparation methods with variations of spacing on the growth of sorghum.  

However, the method of land preparation significantly affected only the leaf area, where the treatment of no-

tillage using glyphosate and paraquat increased leaf areas and was significantly different from conventional 

tillage. Variation of spacing also affected leaf areas and panicle length where the broadest leaf was 9,064.56 

cm2 and the longest panicle was 20.37 cm observed at 70 cm x 20 cm spacing. Thus, no-tillage using glyphosate 

or paraquat for land clearing are recommended for growing sorghum in coastal lands. 
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1.  INTRODUCTION 
 

Sorghum (Sorghum bicolor L. Moench) is a food-

producing plant of cereal species [1]. Sorghum originated 

from Africa but its cultivation has spread widely throughout 

the world such as Asia, the United States, India, and China 

[2, 3].  In Indonesia, sorghum has been known for a long time 

but its development is relatively slow, perhaps one reason is 

that the processed sorghum product as a food is not very 

popular for some Indonesians. Therefore, sorghum is 

considered as a plant that lacks competitive and comparative 

values [4, 5]. 

Compared to other cereal crops, sorghum has a 

broad adaptability, high productivity, relatively little input, 

resistant to pests and diseases, and tolerant to marginal 

environmental conditions [6, 7]. Sorghum plants are drought 

tolerant and able to adapt to sub-optimal land conditions that 

have high acidity, alkaline and salinity level characteristics, 

and high level of aluminum content [1, 8, 9]. As a source of 

carbohydrates, sorghum is ranked fifth amongst cereal crops 

after wheat, rice, corn, and barley [10]. Sorghum has good 

nutritional content, it’s protein content is even higher than 

rice and corn [4]. Sorghum seeds are also used as raw 

material for the animal feed industry, while the stems and 

leaves are used as feed for ruminants [5, 10]. In several 

countries, such as the United States, India and China, 

sorghum is used as raw material in the bioethanol industry 

[11 – 13]. From an ecological perspective, sorghum is used 

as a ground cover crop that has the potential for 

allelochemicals (bioherbicide) and nematicide (biopesticide) 

[14 – 16].  The decomposition process of sorghum biomass 

releases phenolic acids and sorgoleone to the surrounding 

environment [17, 18], where both compounds are 

allelochemical compounds that can inhibit weed growth 

[19]. The decomposition of sorghum biomass can also 

function as a nematicide because it inhibits the presence of 

several types of nematodes [16].   

In terms of its adaptability, benefits, and potential, 

sorghum is very suitable to be developed in marginal and 

unmanaged coastal areas [4, 5].  Most of the marginal land 

ecosystems are dry, sandy and barren land [20].  The 

management of dry land in coastal areas for crop cultivation 

can be done after first improving soil marginality by 

providing organic soil amendments from plant or animal 

manure [21, 22].  In previous research, several obstacles 
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were found in the development of sorghum on coastal lands, 

among others, because the land was overgrown with weeds 

and sorghum was very sensitive to falling. This was due to 

the texture of the land that was sandy making the sorghum 

roots unable to strongly hold on to the soil [22, 23]. Various 

technical culture methods can be adopted to solve the 

problem of sorghum cultivation in coastal lands. 

Modification of tillage with conservation tillage systems 

without disturbing the surface and texture of the land can 

strengthen the growth of sorghum roots on sandy soils [24]. 

Other method is adoption of no-tillage but using herbicides 

to kill weeds and let the weeds become ground mulch, which 

can also function as weed-based organic compost [25 – 27]. 

Two types of herbicides that are often used as tools to kill 

weed vegetation in no-tillage systems are glyphosate and 

paraquat [25, 28]. The herbicide glyphosate (N-

phosphonomethyl glycine) is a non-selective and systemic 

herbicide that kills weeds [29]. After foliar application, the 

herbicide glyphosate is absorbed and translocated through 

the phloem tissue to the maristem tissue [30]. The 

mechanism of action of glyphosate is to inhibit the action of 

the enzyme EPSP (5-enolpyruvyl shikimate 3-phosphate) 

which plays a role in the biosynthesis of aromatic amino 

acids, namely tryptophane, tyrosine, and phenylalanine [29]. 

The herbicide paraquat (1,1'-dimethyl-4,4'-bipyridinium 

dichloride) is also a non-selective and contact herbicide, 

acting rapidly on leaf surfaces [30]. The way it works is by 

binding to electrons which causes the formation of free 

radicals which can be oxidized to hydrogen peroxide (H2O2) 

which is very toxic and damages cell walls and plant tissue 

[30]. 

Another obstacle to cultivating sorghum in coastal 

lands is the high level of plant fall. In order to optimize plant 

resilience from falling down, it is important to arrange the 

spacing of the plants so that they can support each other's to 

stand optimally [31].  Spacing is also an effort to control 

weeds while increasing plant growth and yield [9]. Various 

benefits of spacing are uniform plant growth, equal 

distribution of nutrients, easier maintenance, and 

suppression of weeds, pests and diseases. Spacing also 

functions to find out how many seeds are needed at the time 

of planting adjusted to the area of land [24]. 

The recommended spacing for sorghum plants is 

75 cm x 25 cm or 75 cm x 20 cm. Sorghum grown in 

monoculture in one hectare usually contains a 100,000-

150,000 plant population. An increase in population of more 

than 150,000 plants per hectare tends to increase yields 

though it is not that large [32]. The spacing did not have a 

significant effect on the growth of sorghum, but the spacing 

had a significant effect on crop yields per plot [33]. Spacing 

of 50 cm x 30 cm (133,333 plants/ha) gave higher yields per 

plot of 4.30 tons/ha compared to the spacing of 75 cm x 25 

cm (106,666 plants/ha) of 3.50 tons/ha [31].  The optimum 

spacing will produce an optimum leaf area index for the 

formation of maximum dry matter [34]. Tight spacing will 

increase the competitiveness of plants against weeds because 

plant canopy inhibits light emission to the land surface, so 

that weed growth is inhibited [35, 36] and the plant 

population will increase. An increase in population will 

reduce the growth and yield of cultivated plants, because 

there will be competition between the plants themselves. The 

right spacing really depends on the level of soil fertility, soil 

cultivation, fertilization and the varieties used [32]. Based on 

the results of research by Irwan et al. [9], the spacing of 70 x 

20 cm with a combination of granular organic fertilizer 2 

tons/ha showed the highest maize plant height. 

This research has been carried out with the aim of 

optimizing the management of dry coastal land through the 

development of sorghum crops with no-tillage methods 

integrated with the use of herbicides in land clearing 

combined with variations in spacing. 

 

2.  METHODOLOGY 

 

2.1. Research procedures 

The research was carried out in the coastal area of 

Beringin Raya Village, Muara Bangkahulu District, 

Bengkulu City from August, 2018 to January, 2019. The 

position of the research area is at the coordinates of 3045'27.1 

south latitude and 102015'40.3" of east longitude, the altitude 

of 10 meters above the sea level, and the distance from the 

border of the shoreline is around 100 meters. The land has a 

sandy soil texture of the regosal type. 

 The study began with a weed analysis to determine 

the species of vegetation growing on the experimental land. 

Ten sample plots sized 50 cm x 50 cm each were determined 

randomly as representations of the entire study area. In each 

sample plot, weed density and frequency were counted per 

species, then the Summed Dominance Ratio (SDR) was 

calculated according to Simarmata et al. [37] (Equation 1). 

 

𝑆𝐷𝑅 =
RF + RD

2
 𝑥 (100 % ). . . (𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 1) 

Where, RF is relative frequency, the ratio of the frequency of a species 
to the total frequency of all species; RD is relative density, the ratio of 

the density of a species to the total density of all species. 

 

 This study was arranged in a split plot design with 

two factors and randomized in block. The main-plot 

consisted of 3 methods of tillage, namely no-tillage and land 

clearing using glyphosate at 1.5 kg a.i./ha, no-tillage and land 

clearing using paraquat-dichloride at 1.0 kg a.i./ha, and two 

times of tillage.  The sub-plots were spacing for sorghum, 

which included 50 cm x 20 cm, 60 cm x 20 cm, and 75 cm x 

20 cm.  Nine treatment combinations were repeated 3 times 

as blocks to obtain 27 experimental units.  The area of each 

experimental unit was 2 m x 3 m. 

 Land preparation was carried out by arranging the 

experimental plots and separating them with plastic ropes. 

The distance between the sub-plots was 0.5 m, and the 

distance between the main plots was one meter. Herbicide 

application for land clearing used a knapsack sprayer with a 

spray volume of 400 liters per hectare. Glyphosate herbicide 

application was carried out 2 weeks earlier, followed by 

paraquat dichloride application. Calibration was carried out 

by pumping of spray volume per unit time at 15 psi of sprayer 

pressure using a flat-van nozzle (1.5 m of wide range).  

Weeds that have dried up and died after sprayed with 

herbicides glyphosate and paraquat applications were 
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crushed by grinding wooden blocks. In the 2x tillage plots, 

the weeds were first cleaned physically, and then the soil was 

cultivated twice using a hoe. The sorghum seeds of var. B-

100 that have been tested for germination viability were 

planted in a hole of 5-cm depth with the spacing as mention 

previously as a sub-plot factor. The insecticide of Carbofuran 

granules were added in the planting hole at a recommended 

dose for preventing the seeds from insects. 

 Sorghum plant maintenances included irrigation 

until 14 days after planting, re-planting plants that did not 

grow, thinning the plants into one plant per planting hole at 

7 days after planting, fertilizing, controlling pests, diseases 

and weeds, and harvesting. Basic fertilizers included Urea, 

KCl, and SP-36, respectively at 200, 100, and 150 kg/ha 

were done at the time of planting, except for Urea fertilizer 

which was done 2 times, namely at planting time and 6 

weeks after the planting of 1/3 and 2/3 doses, respectively. 

Fertilizer was applied in an array of 5-cm apart from the row 

of plants and then the sorghum seeds were covered with soil. 

Weed control was carried out chemically at the age of 2 

weeks after planting (wap) using the herbicide Calaris® at 

the dose of 2 liters per hectare. Pests and diseases were 

controlled by spraying Deltamethrin insecticide and 

Propinep fungicide at recommended doses. 

 

2.2.  Data collected  

Data collected included 8 sample plants which were 

selected randomly on each experimental unit.  The variables 

observed in this study consisted of plant height measured 

from ground level to the tip of the highest leaf using a 

wooden meter. Measurements were made when the plants 

were 2, 4, 6, 8, and 10 wap. The number of leaves was 

obtained by counting the leaves that had opened perfectly at 

the age of 2, 4, 6, 8 and 10 wap; flowering age was the 

number of days from planting until the sorghum plants 

bloomed more than 50 % at each plot; and leaf area was 

calculated as Equation 2. The leaf area was measured at the 

position from the middle of the stem and done when the plant 

began to flower; length of the panicle was measured from the 

joint of the panicle to the tip of the sorghum seeds; and data 

of precifitation were recorded during the study. 

 

 𝐿𝐴 = ( 𝑙 𝑥 𝑤 ) 𝑥 𝐶 

Where, LA = leaf area; l = leaf length; w = leaf width; c = 75 % 
(correction factor)  

 

2.3.  Data Analysis 

The data observed were analyzed statistically with 

analysis of variance (ANOVA) and if there was a significant 

effect on the F-test at 5% level, the data were further 

separated with the LSD test at 5% level. Weed analysis was 

carried out by calculating the SDR value as Equation 1 to 

describe the composition of weed dominance per species at 

the beginning the study. 

 

3.  RESULTS AND DISCUSSION 

The research area has been left for about 6 months 

and overgrown with weeds. The initial growth of the 

sorghum plant was slightly stunted due to weather factors. 

Rainfall and the number of rainy days during the study were 

32 mm with 2 rainy days (September), 164 mm with 12 rainy 

days (October), 76 mm with 4 rainy days (November), and 

132 mm with 8 rainy days (December). Irrigation that was 

done at the initial growth of the plants stimulated sorghum 

growth.  In the third week after planting, sorghum plants 

began to be attacked by pests such as grasshoppers that 

targeted the plant leaves. Other pests that attacked during the 

growth phase were ants that targeted the stems of plant. 

Fungi also attacked sorghum plants in the late vegetative 

phase to the early generative phase. To overcome these pests 

and diseases, control was carried out using an insecticide of 

Deltametrin and the fungicide of Propinep at the 

recommended doses.   

Recapitulations of statistical analysis of the data 

using ANOVA at the 5% level are presented in Table 1. 

 

Table 1 Recapitulation of F-values from analysis of 

variance (ANOVA) of growth variables. 

 

Growth variables 
F-Values (5 %) 

Tillage 

System 

Plant 

Spacing 

Inte-

raction 

Plant height 2 wap 
1339.49

** 
0.13ns 0.14ns 

Plant height 4 wap 6.32ns 0.96 ns 0.06ns 

Plant height 6 wap 7.74* 1.52ns 0.44ns 

Plant height (8 wap) 16.30* 0.38ns 0.38ns 

Plant height 10 wap 3.18ns 0.00ns 0.29ns 

Number of leaves 2 

wap 
2.32ns 0.28ns 1.12ns 

Number of leaves 4 

wap 
10,16* 0.12ns 0.68ns 

Number of leaves 6 

wap 
24.75** 0.00ns 0.82ns 

Number of leaves 8 

wap 
6.36ns 0.02ns 1.08ns 

Number of leaves 10 

wap 
10.22* 0.00ns 0.65ns 

Leaf area 3.06ns 0.89ns 0.85ns 

Length of panicle 1.30ns 4.86* 0.51ns 

Age of flowering 1.00ns 0.00ns 0.00ns 

F table (5%) 6.94 3.88 3.25 

* = influenced significantly, ns = none significant, wap = week after 

planting. 
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There was no significant interaction between tillage methods 

and spacing on all observed variables.  These circumstances 

were presumably because the research area was a coastal 

area which contained a lot of sand, neither tillage nor no-

tillage was different. The land has not been used used for 6 

months, so the nutrients were available and there was no 

competition between sorghum plants even though the 

spacing was different [33, 34].  Irwan et al. [9] stated that a 

good spacing really depends on the level of soil fertility, soil 

cultivation, fertilization, and the varieties used. 

The results of the analysis of variance showed that 

modification of tillage techniques had a significant effect on 

plant height at 2, 6, and 8 wap. The tillage methods also had 

a significant effect on the number of leaves at 4, 6, and 10 

wap. These circumstances were thought to be due to 

environmental factors, such as the temperature of the 2 times 

of soil tillage which was higher than no-tillage, and the 

humidity of the 2 times of tillages which was lower than no-

tillage.  On the other hand, plant spacing showed a 

significant effect on the panicle length of sorghum. 

 

3.1. Weed Analysis 
 

There were 13 weed species that found in the 

research area.  Axonopus compressus was the most dominant 

weed in the experimental area with an SDR value of 34.69%, 

followed by Echinochloa colona, Ageratum conyzoides, 

Elecine indica, and Cyperus rotundus with SDRs of 9.5, 

9.31, 8.56, and7.64 %. The weed assessment and analysis 

results are presented in Table 2.  Axonopus compressus 

weeds appear at 8 out of 10 observation points.  Axonopus 

compressus with local named Rumput Pahitan belongs to the 

Poaceae family. These weeds reproduce sexually and 

vegetatively by seeds and stolons, respectively. Weed of 

Axonopus compressus can grow in tropical and sub-tropical 

areas.  It also grows well in marginal lands that are dry, sunny 

and slightly humid areas.   

 

3.2. Effect of tillage methods on sorghum growth 

 
The growth of the sorghum plant height increased 

when the age of plant increased. The highest increase due to 

tillage techniques occurred when the sorghum plants were at 

the age of 6 to 8 wap which was 74.24 cm with treatment of 

two times tillage. The lowest increase in plant height due to 

the treatment of tillage techniques occurred when the 

sorghum plants were at the age of 8  to 10 wap which was 

48.6 cm with no-tillage and application of paraquat 

dichloride at 1.0 kg/ha.  The effect of tillage methods on 

sorghum height from the age of 2 to 10 wap is presented in 

Figure 1a. 

The highest growth of sorghum occured when the 

plants were about 49 days after planting. Growth point 

differentiation takes place at this stage.  Absorption of 

nutrients was as fast as plant growth, so the need for nutrients 

and water was also quite high. The time taken from planting 

to differentiation of growing points generally takes up one-

third of the plant life [35]. 

 

 

Tabel 2  Initial weed assessment on the research field. 

Weed species 
Frequency 

(times) 

Relative 

Frequency 

Density 

(inds./m2) 

Relatif 

Density  

Summed 

Dominance 

Ratio (%) 

1. Axonopus compressus 8 0.15 696 0.54 34.69 

2. Echinochloa colona. 5 0.10 121 0.09 9.50 

3. Ageratum conyzoides 5 0.10 116 0.09 9.31 

4. Cyperus rotundus 5 0.10 73 0.06 7.64 

5. Eleusine indica  6 0.12 72 0.06 8.56 

6. Asystasia gangetica 4 0.08 43 0.03 5.51 

7. Ischaemum rugosum 4 0.08 39 0.03 5.36 

8. Imperata cylindrica 4 0.08 35 0.03 5.20 

9. Kyllinga brevifolia 3 0.06 28 0.02 3.97 

10. Crassocephalum 

crepidiodies 
3 0.06 28 0.02 3.97 

11. Oxalis barrelieri 2 0.04 19 0.01 2.66 

12. Phyllantus niruri 2 0.04 15 0.01 2.50 

13. Spigelia anthelma 1 0.02 4 0.00 1.12 

Total 52 1.00 1289 1.00 100 

F = frequency, RF = relative frequency, D = density, RD = relative density, SDR = [(relative frequency + relative density): 
2] x 100 %, inds. = individual. 
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(1a)              (1b) 

             

Figure 1 The effect of land preparation methods on plant height (1a) and number of leaves (1b) of sorghum from 2 to 10 weeks after planting 

(wap) 

 

 The no-tillage treatment with the application of 

glyphosate at 1.5 kg/ha resulted in the same plant height as 

the no-tillage treatment with the application of paraquat 

dichloride 1.0 kg/ha.  Plant height on those two treatments 

was higher than the 2x tillage treatment when they were 

observed at 2, 4, 6, and 8 wap.  These circumstances were 

presumably because dry coastal lands increased the 

temperature thereby accelerating water loss, due to 2x tillage 

treatment. Intensive tillage in the dry season will accelerate 

groundwater loss through evaporation [23, 25]. In the 10 

wap observation, the average height of the sorghum plants 

in the three tillage techniques produced the same height. 

This situation was presumably because the sorghum plants 

have adapted well under 2x tillages. 

The number of leaves increased when the age of the 

sorghum plant increased. The highest increase in leaf number 

due to tillage methods occurred when the sorghum plants 

were at age 4 to 6 wap which had an average of 3.75 leaves 

with the no-tillage treatment with glyphosate. The lowest 

increase in leaf number due to tillage techniques occurred 

when the sorghum plants were age 8 to 10 wap which had an 

average of 0.49 strands with 2x tillage treatment. The 

increase in the leaf number of sorghum at the age of 2 to 10 

wap due to tillage techniques is presented in Figure 1b. 

Observations at 2 wap showed that the average 

number of leaves of sorghum plants in the three tillage 

techniques produced the same height.  No-tillage treatment 

with the application of glyphosate at 1.5 kg/ha resulted in the 

same plant height as no-tillage treatment with the application 

of paraquat dichloride 1 kg/ha, but higher than 2x tillage 

treatment at the age of 4, 6, 8, and 10 wap. 

Perfect soil cultivation (2x tillages) has a different 

effect on the number of leaves of the sorghum at the age of 

4, 6, 8, and 10 weeks. The average number of leaves of 

sorghum plants under 2x tillages was lower than that of no-

tillage. Sorghum growth on 2x tillages was inhibited because 

the soil easily loss water, the soil temperature increased and 

the humidity decreased. The effect of 2x tillages on the 

variable leaf area, panicle length and flowering age of 

sorghum is presented in Table 3.  

Soil cultivation methods had no significant effect 

on the leaf area of sorghum plants. This was presumably 

because the research area had a sandy texture and was also 

supported by good sorghum adaptability, so the sorghum 

plants could grow well even though the soil was not 

cultivated (no-tillage). Sorghum is tolerant to drought, can 

produce on marginal land, and is relatively resistant to pests 

or diseases [4]. The number and size of the leaves is 

influenced by plant genetics and the environment in which 

the plant grows [6]. 

 

Table 3 The effect of tillage methods on growth variables. 

Tillage system 

Leaf 

area 

Length of 

pannicle 

Flowering 

age 

(cm2) (cm) 
(days after 

planting) 

No-tillage with 

glyphosat 
8914.87  

19.80  
65  

No-tillage with 

paraquat 
8961.20  

19.52 
65  

Tillage 2x 8377.32  20.26  67  

 

Sorghum plants in this research had a lower 

average panicle length compared to the description of the B-

100 variety. The length of sorghum panicles did not differ in 

all tillage treatments. This was thought to be because the 

length of the panicles is a genetic factor. According to 

Khairunnisa et al [27], panicle length is influenced by 

genetic factors of a variety and the adaptability of the variety 

to the environment in which the plant grows. The average of 

flowering age of sorghum was lower than the description for 

the B-100 variety, this is presumably due to higher 

temperatures and sunlight in coastal areas. 

 

3.3.  Effect of plant spacing on sorghum growth 

 
Plant height increased when the age of sorghum plants 

increased.  The highest increase in plant height due to 
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    (2a)       (2b) 

     
Figure 2 The effect of spacing on plant height (2a) and number of leaves (2b) of sorghum from 2 to 10 weeks after planting 

(wap) 

 

 

variations in spacing occurred when the sorghum plants were 

at age 6 to 8 wap, which was 74.49 cm with a spacing of 75 

cm x 20 cm. The lowest increase in plant height due to 

variations in spacing occurred when the sorghum plants were 

at age 8 to 10 wap, amounting to 49.69 cm at spacing of 60 

cm x 20 cm. The growth of the sorghum plant height at the 

age of 2 to 10 weeks after planting, due to variations in the 

spacing is presented in Figure 2a. 

  Observation of plant height 2, 4, 6, 8, and 10 wap 

showed the same average in all spacing treatments. This was 

suspected because the spacing of 50 cm x 20 cm, 60 cm x 20 

cm, and 75 cm x 20 cm were still suitable for sorghum. It 

was recommended that a spacing of 75 cm x 20 cm is suitable 

for sorghum [31]. It is assumed that the spacing does not 

affect plant growth, as long as nutrients and growing space 

are still available.  A good spacing really depends on the 

level of soil fertility, soil cultivation, fertilization, and the 

varieties used [9]. 

  The number of leaves increased when the age of the 

sorghum plant increased. The highest increase in the number 

of leaves due to variations in the spacing occurred when the 

sorghum plants were at age 4 to 6 wap, with an average of 

3.68 leaves with a spacing of 75 cm x 20 cm. The lowest 

increase in the number of leaves due to tillage techniques 

occurred when the sorghum plants were at age 8 to 10 wap, 

with an average of 0.65 strands at a spacing of 60 cm x 20 

cm. The increase in the number of leaves of sorghum at the 

age of 2 to 10 wap, due to variations in the spacing is 

presented in Figure 2b.  

Table 4 described the variation in spacing had no 

significant effect on leaf area and flowering age of sorghum 

plants. Sorghum planted at a spacing of 50 cm x 20 cm, 60 

cm x 20 cm, and 75 cm x 20 cm produced a lower panicle 

length compared to the description of the B-100 variety. The 

spacing of 75 cm x 20 cm resulted in the longest panicle 

length which was 20.37 cm.  It was indicated that the panicle 

length of the sorghum plant with a spacing of 60 cm x 20 cm 

was higher than that with a spacing of 50 cm x 20 cm. This 

is presumably because the sorghum planted at a more 

tenuous distance with a lower population, provided 

 Table 4 The effect of plant spacing on growth variables of 

sorghum. 

Plant 

spacing 

Leaf area 
Length of 

panicles 

Flowering 

time 

(cm2) (cm) (days) 

50 cm x 20 cm 8,464.72  19.42 b 65.67  

60 cm x 20 cm 8,724.12   19.79 ab 65.67  

75 cm x 20 cm 9,064.56  20.37 a 65.67  

Numbers followed by the same letter in a column are not significantly 
different by LSD test at 5 % 

opportunities for plants to grow more freely, absorb more 

nutrients and increase plant growth and yield. A wider 

spacing, the canopy cover area was proportional to the area 

of land shaded so that the energy obtained is greater to 

increase vegetative growth [32]. 

Sorghum planted at different spacing took the same 

time of 65.67 days to flower. The spacing had no significant 

effect on the flowering age of sorghum plants. The same 

situation also occurred in the research by Puspitasari et al. 

[31] that the number of sorghum flowers planted at a distance 

of 60 cm x 25 cm and 70 cm x 20 cm was not significantly 

different. The flowering age of sorghum plants is thought to 

be more influenced by environmental conditions. 

 

4.  CONCLUSION 
 

The research concluded that there was no 

interaction between tillage methods and plant spacing on the 

growth of sorghum in coastal lands. The use of glyphosate 

for land clearing in no-tillage technique is an appropriate 

method for cultivating sorghum in coastal lands.  Spacing did 

not affect the growth of sorghum in coastal land, but plant 

spacing of 75 cm x 20 cm produced the longest panicle of 

sorghum of 20.37 cm. 
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