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INTRODUCTION 

Indonesia is an archipelago country that has 
a coastal land area of 1,060,000 ha and a coastline 
of 95,161 km spread across various regions in In-
donesia (Lasabuda, 2013). Bengkulu province is 
one of the regions that has a fairly extensive coastal 
area. Coastal land is a sandy-textured soil condi-
tion, has no structure, high salt content, and low 
nutrient content, causing plant growth to be disrupted 
(Bertham et al., 2016). In general, the problem that is 
often encountered in coastal land is the ability to 
store and absorb water is very low, so the media 
quickly lose water (Rahmat et al., 2020). 

Therefore, coastal lands need special attention 
to increase the availability of nutrients for plants. 
Some researchers have succeeded in cultivating plants 
on coastal land, namely soybeans (Nusantara et 
al., 2019) and upland rice (Bertham et al., 2020). 

The results of several studies show that coastal 
land has the potential to be developed as agricultur-
al cultivation land if using the right strategies and 
technologies. One of the efforts that can be done to 
improve the nature of coastal land is the addition of 
humic acid. Humic acid is the result of the decompo-
sition process that has carboxyl (- COOH) and phenolic 
(-OH) groups that play a role in overhauling soil 
properties. Mindari et al. (2018) stated that humic 
acid can stimulate soil microorganisms in increas-
ing soil moisture, as well as chelating heavy met-
als. Humic acid also can increase the availability of 
nutrients for plants (Hermanto et al., 2013). The addition 
of humic acid can stimulate the activities of micro-
organisms that play an important role in helping the 
decomposition process and the release of nutrients 
needed by plants (Tangapo et al., 2018). Microor-
ganisms in the soil help in the formation of stable 
soil structures and aggregates (Yulianti, 2010). 
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Rice (Oryza sativa L.) is the main food ingre-
dient of Indonesian citizens. However, the need for 
rice increases as the population increases. On the one 
hand, population growth raises problems in the de-
mand for land to meet the needs of settlements which 
leads to the conversion of agricultural land to non-
agricultural. Septanti & Saptana (2019) stated that 
this has the potential to threaten farmers ' livelihoods 
and food availability in the future. Upland rice is a 
plant cultivated in dry land. In general, upland rice is 
planted once a year at the beginning of the rainy sea-
son. Cultivation on dry land is an alternative to sup-
porting the development of food self-sufficiency. 
However, dry land conditions are at risk of experiencing 
drought stress, affecting the growth and yield of upland 
rice. 

Micro-nutrient components (Fe, Mn, B, Cu, and 
Zn) are essential nutrients needed by plants in small 
quantities. Although absorbed in small amounts but has an 
important role in the process of plant metabolism, 
especially in helping the work of enzymes. The addi-
tion of micronutrients can improve plant growth (Widayat et 
al., 2020). In addition, Fauziah et al. (2018) added 
that the elements Zn and Cu play a role in the for-
mation of auxin hormones, energy production, and 
protein synthesis. A lack of micronutrients will cause 
enzyme work to be disrupted and excess micronutrients 
will cause poisoning in plants. 

 

MATERIALS AND METHODS 
 

This research has been carried out from Au-
gust to December 2021 in Beringin Raya village, 
Muara Bangkahulu District, and in the Soil Science 
Laboratory of the Faculty of Agriculture, University 
of Bengkulu. This study used a 2-factor randomized 
complete block design (RCBD). The first factor  is 
humic acid 3 doses of 0 L ha-1, 8 L ha-1, and 16 L ha-1. 
The second factor is the compound micro fertilizer 2 
doses of 0 g ha-1 and 70 g ha-1. So, from these two 
factors, the  can 6 combination treatments were re-
peated 4 times, so that in the can 24 unit experiment. 
Then, make a map with a size of 1.5 m x 3 m, the 
distance on the map is 50 cm, while the distance on 
the repeat is 100 cm, and the planting distance is 30 
cm x 30. Apply humic acid by spraying evenly on 
the soil surface. Application is carried out 2 days 
before planting. Planting was done by inserting as 
many as 2 seeds into the planting hole, and inserting 
biological fertilizer inoculants (azotobacter, phos-
phate solvent bacteria, K solvent bacteria, and FMA) 
as many as 2.5 grams of inoculants into the planting 
hole (Nusantara et al.,2012). Next, apply compound 
micro fertilizers by spraying evenly on the leaf sur-

face. Application is done as much as 2 times when 
upland rice plants enter the final vegetative phase of 
55 days. Applying basic inorganic fertilizer at plant-
ing, fertilizer is given at 25% of the recommended 
dose of 90 kg ha-1 urea (22.5 g ha-1), 45 kg ha-1 SP36 
(11.25% g ha-1) and 45 kg ha-1 KCl (11.25 g ha-1). 
During the research, plant maintenance was carried 
out in the form of embroidery, watering, weeding, 
closing plant roots, and controlling plant pests and 
diseases. Harvesting is carried out in two stages, 
namely the vegetative and generative phases. 

 

RESULTS AND DISCUSSION 

The research was conducted on coastal land 
located in Beringin Raya village, Muara Bangkahulu 
District, Bengkulu City. The soil in the study site 
was classified as marginal with problems of sandy 
soil texture, high evaporation, nutrient levels (N = 
0.12%, P = 6.23 ppm, and K = 0.28 me 100-1), CEC 
5.21 me 100-1, and pH rather sour. This is based on 
data from Class I Climatology station Baii Island- 
Bengkulu climatic conditions during the study that 
the average amount of rainfall in August, Septem-
ber, October, November, and December is 13.62 – 
26.68 mm per month with an average air tempera-
ture of 26.74- 27.67 oC. 

 Upland rice plants planted at the research site are 
Inpago 10 varieties. The percentage of plant growth 
power seen in the second week after planting reach-
es 75%, so the embroidery is done. In the vegetative 
phase, plants are attacked by grasshoppers and cater-
pillars. Then, manual and chemical control is carried 
out using insecticides with the active ingredient 
Profenofos. In the generative phase rice plants were 
attacked by Sparrow pests, so the installation of bird 
nets around the research area. 

The results of variance analysis (Table 1) showed 
that the interaction between humic acid and micro 
fertilizer had a significant effect on the C-organic content 
(%) and the number of grains per panicle. Administration 
of humic acid significantly affects the levels of C-
organic (%), respiration, microorganism population, the 
number of grains per panicle, and weight per plot. 
While the application of micro compound fertilizer 
significantly affects the dry weight of plants, the number 
of grains per panicle, and the yield per plot. 

The percentage increase in soil organic C - the 
content of (30.45%) given a humic acid dose of 16 L 
ha-1 is higher, compared to that given a humic acid 
dose of 8 L ha-1 of (26.90%) (Table 2). This is be-
cause humic acid applied before planting can stimu-
late and activate the activity of microorganisms in 
the soil. The presence of C-organics in the soil is a 
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 source of energy for microorganisms. In line with 
Afandi et al. (2015) if (C) is a source of nutrients, 
then the availability of C-organic in the soil can re-
vive the activity of microorganisms. In addition, 
Fadhli (2021) added that the increase in soil C-
Organic is influenced by the decomposition process 
of soil microorganisms. Based on the results of San-
ti's research (2016) the addition of humic acid helps 
in increasing soil C- organic levels by 0.5% to 1.0 
%. However, the application of compound micro 
fertilizers did not show an increase in soil C-organic 
levels (%), this is because micro fertilizers were ap-
plied on the 55th day after planting so it did not af-
fect increasing C - organic (%).  
 

Table 1. Summary of analysis variance 

 
Table 2. The effect of humic acid and micro com-
pound fertilizer on C organic 
 

 
The number of spikelets per panicle showed 

a real difference in each treatment. The application 
of a humic acid dose of 16 L ha-1 and given a com-
pound micro fertilizers dose of 70 g ha-1 increased 
the number of grains per panicle higher by 63.94 % 
(Table 3). This is because humic acid applied 2 days 
before planting can improve soil fertility status both 
in physical, chemical, and biological properties of 
the soil. With increasing soil fertility, nutrient up-
take will increase so that plant growth is optimal. In 
addition, Heil (2005) stated that the influence of hu-

mic acids directly helps in improving metabolism in 
plants, such as increasing the process of plant photo-
synthesis. Shaaban et al. (2009) stated the addition 
of humic acid can also reduce the use of inorganic 
fertilizers in the soil by 25 %, and also able to in-
crease the weight of stalks and seeds in rice plants. 

In addition, compound micro fertilizers given 
on the 55th day after planting can be optimally ab-
sorbed by the upland rice plant, so that it can carry 
out metabolic processes that are utilized in flower-
ing and grain formation. In line with Husin et al. 
(2014) that micronutrients contained in micro ferti-
lizers can spur the process of photosynthesis which is 
utilized by plants in the growth and production of 
results. In addition, Pratama et al. (2017) stated that 
the provision of micronutrients such as B plays an 
important role in the formation of seeds resulting 
from the photosynthesis process. In Romlan et al. 
(2021) that the Fe micronutrients contained in com-
pound micro fertilizers help in the formation of 
chlorophyll and protein constituents which are uti-
lized by upland rice plants in the formation of flowers, 
fruits, and seeds. Based on the results of research by 
Rozen et al. (2017) that Zn and Mn nutrients can 
increase production by 3.8 – 15 %. This is supported 
also, at the time of application of micro compound 
fertilizer through the leaves so that it is quickly uti-
lized by plants (Praba et al.,2018). 

 
Table 3. The effect of humic acid and micro com-
pound fertilizer on the number of grains per panicle 
 

 
The application of humic acid at a dose of 

8 L ha-1 and 16 L ha-1 was able to increase the respi-
ration rate of the soil (Table 4). This is because 
humic acid can increase the availability of nutrients 
in the metabolic process, one of which is used for 
cell division in plant root organs. Good root growth 
will produce exudate containing organic acids that 
are favored by microorganisms so that the rate of 
soil respiration increases. In line with Asmara et al. 
(2021) that the height of respiration is influenced by 
the number of microorganisms in the soil. In addi-

Hiumic acid Mikro fertilizer Interaction CV (%)

C-organik 12.01** 2.94ns 5.0* 8.59

Soil respiration 14.12** 0.29ns 0.95ns 18.38

Total microorganism 9.47* 1.85ns 0.44ns 14.91

pH H20 1.77ns 3.17ns 0.47ns 5.12

pH KCl 0.73ns 1.13ns 0.73ns 5.97

Plant height 1.92ns 2.78ns 0.15ns 7.76

Number of spikelets per panicle 9.55** 48.61** 7.36** 10.68

Biomass dry weight 1.63ns 6.10* 0.70ns 33.26

Root dry weight 0.36ns 1.07ns 3.58ns 33.10

Yield per plot 9.47** 13.14** 1.81ns 15.90

Note : ** = highly signicant ; * = significant ; ns = non-signicant

F value
Variables

Dosage micro fertilizer 

Humic acid dosage 

0 8 16 

0 1,97b 2,50a 2,57a 

 A A A 

70 2,07b 2,48a 2,08b 

  A A A 

Note : Number followed the same capital letter in the column 
(vertically) and the same lowercase letter in the row 
(horizontally) are the same different is not real at DMRT 5% 

Dosage micro 
fertilizer 

Humic acid dosage 

0 8 16 

0 95,90c 113,31a 104b 

 B B B 

70 121,10b 133,97b 170,5a 

  A A A 

Note : Number followed the same capital letter in the column 
(vertically) and the same lowercase letter in the row 
(horizontally) are the same different is not real at DMRT 5% 
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tion, Kurniawati & Priyadi (2021) added that the 
amount of microbial activity produces high CO2 so 
the higher the respiration, the greater the activity of 
microorganisms. 

The application of humic acid at a dose of 8 L 
ha-1 and 16 L ha-1 can increase the total population 
of microorganisms. This is because the addition of 
humic acids to the soil helps in providing a source of 
nutrients to increase soil biological activity so that 
the number of soil microorganism populations increases. 
According to Priyadi et al. (2018) stated that the 
activity of microorganisms is directly proportional 
to the total number of microorganisms in the soil so 
the higher the total number of microbes, the higher 
the activity of microorganisms. On the other hand, 
the addition of humic acid showed high levels of C-
organic (%) soil, in line with Purbalisa et al. (2020) 
state that microorganisms can multiply well in soils 
that contain a lot of carbon. 

Humic acid applied showed no significant 
effect on pH KCl and pH H2O                                     (Table 4). However, 
compared to the initial soil pH, the soil pH is rather 
sour. This is because humic acids contain organic 
compounds that tend to lower the pH of the soil. In 
line with Nikiyuluw et al. (2018), humic acids pro-
duce active groups such as carboxyl (-COOH) and 
phenol (-OH) that predominate and act as weak ac-
ids that dissociate and produce H+ ions so that 
soil pH decreases. Wang et al. (2008) stated a de-
crease in pH due to the dissociation of protons from 
the hydroxyl of humic acids. In addition, a decrease 
in soil pH is suspected when a humic acid applica-
tion is incubated for 2 days before planting. Ac-
cording to Winarso et al. (2009) decreased soil pH is 
due to the length of incubation. 

Table 4. Effect of humic acid on soil properties 

 

Humic acid administration had no significant 
effect on plant height, plant dry weight, and root dry 
weight. This is because humic acid is an organic 
compound that helps restore conditions in the soil 
not in plants. In line with Subowo (2010) that organic 
matter plays a role in restoring soil structure, in-
creasing soil absorption, and increasing soil biologi-
cal activity. In addition, supported by the results of 
the field there is interference from environmental 
factors (rainfall) which         causes some of the upland 

rice plants to collapse it affects the process of plant 
photosynthesis. In line with, Nazirah & Damanik 
(2015) the rate of plant growth is also influenced 
by environmental factors such as rainfall, tempera-
ture, and others. 

Humic acid applied at doses of 8 L ha-1 and 
16 L ha-1 was able to increase the weight per plot 
(g plot-1) (Table 5). This is because humic acid can 
increase nutrition for plants, especially P nutrients. P 
nutrients play an important role in the formation of 
grains (Ruhaimah et al., 2009). In addition, Suwardi 
and Wijaya (2013) in their research, the administra-
tion of humic acid doses of 5-15 L ha-1 was able to 
increase crop production by             15-33 %. This is by the 
results obtained in the treatment of humic acid of 
3283.16 g plot-1 increased approximately 37.48 % 
of the          treatment without humic acid is 2388.61 g plot-1.  
 
Table 5. Effect of humic acid on rice growth and 
yield 
 

Plant height is one of the parameters used to 
determine vegetative growth in plants.        In (Table 6) 
the difference in plant height between the dose of 0 
g ha-1 (98.16 cm) with a dose of 70 g ha-1 (103.5 
cm). But in general, the micro fertilizer dose treat-
ment did not show a marked difference in plant 
height. This is because the micro fertilizers applied 
through the leaves have a temporary supply of nutri-
ents so that the liquid attached to the surface of the 
leaves runs out then the nutrient supply stops. The 
speed of loss of this fluid is influenced by environ-
mental factors such as the intensity of sunlight, tem-
perature, and rainfall. In line with Idawanni & 
Ferayanti (2021), plant height growth is influenced 
by genetic factors and also the appropriate growing 
environment for plants. 

The application of compound micro fertilizers 
had no significant effect on the dry weight of the 
roots (g). This is because the provision of micronu-
trients through the leaves is quickly absorbed and 

converted into nutrients needed by plants, so it is 
not distributed to plant roots. In line with Sanda 
& Sham (2018) that fertilizers applied through 
leaves are more quickly absorbed by plants and directly 

used in the photosynthesis p rocess .    In addition, 

Humic acid 
dosage 

Soil respira-
tion 

Microbial popu-
lation 

pH 
H20 

  
pH 
KCl   (L ha-1) (mg m-2 day-1) CFU g-1 

0 388.57b 776.00b 4.80 4.41 

8 634.5a 941.16a 4.91 4.48 

16 592.72a 1078a 5.03 4.57 

Note: Numbers followed by same letter in the same co-  

Humic acid 
dosage 

Plant 
height 

Plant dry 
weight 

Root dry 
weight 

Weight per 
plot 

(L ha-1) (cm) (g) (g) (g plot-1) 

0 96.75 53.27 14.67 2388.61b 

8 104.37 58.57 14.97 3283.16a 

16 101.37 70.13 13.09 3284.21a 

Note: Numbers followed by same letter in the same colomn are 
not signicantly 
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 Mandie et al. (2015) stated fertilization through 
leaves provides a rapid response in supporting the 
process of photosynthesis rate. Compound micro 
fertilizers applied through leaves were able to in-
crease the dry weight of plants by 40.29% compared 
to those without compound micro fertilizers. This is 
because the application of micro nutrients through 
the leaves can be absorbed optimally in helping the 
metabolism and synthesis of proteins used by plants. 
Based on the results of research by Janket et al. 
(2018) that the provision of micro fertilizers such as 
(Zn, Cu, and Mn) can improve the dry weight biomass 
of plants. Kurniawan  (2020) also suggested that the 
provision of micronutrients affects the dry weight of 
plants.  
 
Table 6.  Effect of dosage micro fertilizer on rice 
growth and yield 
 

 Table 6 shows the administration of the mi-
cronutrient compound dose of 70 g ha- 1 was able to 
increase the weight per plot (g) by 26.69 %. This is 
because the micron utrients contained in compound 
micro fertilizers can be absorbed by plants in the pro-
cess of protein and carbohydrate metabolism which 
affects the formation of fruits, flowers, and seeds. 
Praba et al. (2018) suggested that the application of 
micronutrients through the leaves can increase    the produc-
tion of the number of grains per clump, the percentage 
of grain content, and the weight of 1000 grains. 

Micro compound fertilizer showed no signifi-
cant effect on pH KCl, pH H2O, respiration, and total 
microorganism population. This is because micro 
nutrients are  given to increase the growth and yield 
of crop production. In addition, the application of 
micro fertilisers through the leaves is quickly ab-
sorbed and used by plants in the process of preparing 
enzymes and proteins for plant growth so that the nu-
trient supply does not reach the roots.  

 
CONCLUSION 
 

Based on the results of the study can   be con-
cluded as follows : 

Administration of humic acid 8 L ha-1 was 
able to increase the population of microorganisms by 
941.16 CFU g-1     and 16 L ha-1 was able to increase the 
population of microorganisms by 1078.00 CFU g-1. 

Dosage micro 
fertilizer 

Plant 
height 

Plant dry 
weight 

Root dry 
weight 

Weight 
per plot 

(g ha-1) (cm) (g) (g) (g plot-1) 

0 98.16 50.21b 13.24 2633.80b 

70 103.5 70.44a 15.25 3336.85a 

Note: Numbers followed by same letter in the same  

The application of compound micro fertilizer 70 g ha –1  
was able to increase the yield weight per plot of up-
land rice by 3336.85 g plot-1. 
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