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Abstract: Food insecurity is a condition in an area, community or household where the level of 
security and availability does not meet the standards needed for the growth and health of the 
majority of the population. Kangkung is a heavy metal-absorbing weed plant that many people 
like as a vegetable. Food security in urban communities is limited by existing land and growing 
media, so using media from sewer sediment is an alternative. The experiment used a factorial 
Randomized Block Design (RAK), consisting of two factors, namely the dose of chicken manure 
(A) with 4 levels as follows: a0 : 0 t ha-1 (control), a1 : 10 t ha-1, a2 : 20 t ha-1 and a3 : 30 t ha-1 and 
Kangkung Variety (K) with 4 levels as follows: k0 : Serimpi Variety, k1 : Amanda Variety, k2 : 
Bangkok LP-1 Variety and k3 : Bika Variety, so there are 16 treatment combinations repeated 2 
times. The research findings indicated that there was no significant correlation between the dosage 
of chicken manure and the plant type in terms of plant growth, yield, and absorption of PB heavy 
metals, with the exception of leaf count. The optimum dose of chicken manure is 5.05 t ha-1 in the 
Serimpi variety with a maximum number of leaves of 11.30 plants-1, 5.27 t ha-1 in the Amanda 
variety produces a maximum number of leaves of 16.68 plants-1 , 9.20 t ha-1 in the Bangkok LP-1 
variety produces a maximum number of leaves of 16.77 plants-1 and 3.83 t ha-1 in the Bika variety 
produces a maximum number of leaves of 18.66 plants-1. 
 
Keywords: Chicken Manure, Heavy Metal Content, Kale Varieties, Sewer Sediment Media. 
 
Abstrak: Kerawanan pangan adalah suatu kondisi di suatu daerah, komunitas atau rumah tangga 
dimana tingkat keamanan dan ketersediaan pangan tidak memenuhi standar yang dibutuhkan 
untuk pertumbuhan dan kesehatan sebagian besar penduduk. Kangkung merupakan tanaman 
gulma penyerap logam berat yang banyak disukai masyarakat sebagai sayuran. Ketahanan 
pangan pada masyarakat perkotaan dibatasi oleh lahan dan media tanam yang ada, sehingga 
penggunaan media dari endapan selokan menjadi salah satu alternatif. Penelitian ini 
menggunakan Rancangan Acak Kelompok (RAK) faktorial, yang terdiri dari dua faktor, yaitu 
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dosis pupuk kandang ayam (A) dengan 4 taraf sebagai berikut: a0 : 0 t ha-1 (kontrol), a1 : 10 t 
ha-1 , a2 : 20 t ha-1 dan a3 : 30 t ha-1 dan Varietas Kangkung (K) dengan 4 taraf sebagai berikut: 
k0 : Varietas Serimpi, k1 : Varietas Amanda, k2 : Varietas Bangkok LP-1 dan k3 : Varietas Bika, 
sehingga terdapat 16 kombinasi perlakuan yang diulang sebanyak 2 kali. Hasil penelitian 
menunjukkan bahwa tidak ada korelasi yang signifikan antara dosis pupuk kandang ayam dan 
jenis tanaman dalam hal pertumbuhan tanaman, hasil, dan serapan logam berat PB, kecuali 
jumlah daun. Dosis pupuk kandang ayam yang optimum adalah 5,05 t ha-1 pada varietas Serimpi 
dengan jumlah daun maksimum 11,30 tanaman-1, 5,27 t ha-1 pada varietas Amanda menghasilkan 
jumlah daun maksimum 16,68 tanaman-1 , 9,20 t ha-1 pada varietas Bangkok LP-1 menghasilkan 
jumlah daun maksimum 16,77 tanaman-1 dan 3,83 t ha-1 pada varietas Bika menghasilkan jumlah 
daun maksimum 18,66 tanaman-1. 
 
Kata Kunci: Kotoran Ayam, Kandungan Logam Berat, Varietas Kangkung, Media Endapan 
Selokan. 
 
 
INTRODUCTION 

Food insecurity is a condition that is not expected. Steps that can be used to overcome this 
include utilizing local resources and land that provides agricultural services to carry out gardening 
activities, including yards, school/office gardens, public spaces and idle land. Handling food 
insecure areas is an effort to address household food and nutritional insufficiency due to difficulties 
in obtaining food or because they do not have the purchasing power to obtain that food. Cultivation 
and crop production can be done with soil media and organic matter. Land in urban areas is difficult 
to find, the use of sewer sludge can be an alternative, but whether the media is safe for consumption 
needs to be done by planting land kale (Ipomea reptans Poir.) as a plant that absorbs heavy metals 
in various varieties. Water spinach is a weed (Jeanine Arana et al, 2022) which can be used as a 
vegetable plant, containing vitamins A, B, C, protein, calcium, phosphorus, sitosterol and minerals, 
especially iron. This plant is classified as an annual and has a brief lifespan. It does not require a 
significant amount of space for cultivation (Gaso et al., 2022). Water spinach cultivation certainly 
cannot be separated from technology to produce water spinach with good quality and optimal 
results. One very important technology is fertilization. Fertilization aims to add nutrients to plants 
so that plants can grow and develop well (Ramdhan and Swardana, 2021). 

According to Maisarah and Fitria (2022), kale cultivation currently uses a lot of chemical 
fertilizers. Continuous use of chemical fertilizers can cause losses because they pollute the 
environment and create residues in the soil. The use of chemical fertilizers affects the 
microorganisms in the soil; Therefore, it is necessary to use organic fertilizer to maintain nutrients. 
Organic fertilizers have many advantages, including containing more complete microorganisms 
and nutrients, which can improve the physical, biological and chemical properties of the soil 
(Suartini and Anggia, 2021). In recent decades, livestock agriculture has undergone an industrial 
revolution, leading to the generation of animal dung as a kind of organic fertilizer (Andong Wang, 
et al., 2021). One of the organic fertilizers is chicken manure, which is one of the main sources of 
heavy metals in agricultural soil which causes bioaccumulation due to its non-degradable nature 
(Shihang Wu, et al., 2023; Xiaomeng Chen et al., 2022; Wenwen Deng, 2020 ; Luqman Riaz et 
al., 2020; Ying Zhang et al., 2021). Besides heavy metals, chicken manure contains many 
pathogens, toxic substances that will pose a major threat to human health and environmental 
sustainable development (Hailong Mao, et al., 2020). 

The content of Nitrogen, Phosphorus and Potassium in chicken manure is higher than other 
manures, namely Nitrogen 1.30%, Phosphorus 1.21% and Potassium 1.39% (Aprilia et al., 2020). 
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So chicken fertilizer can be an alternative to increase the availability, adequacy and efficiency of 
nutrients for plants, so as to reduce the use of inorganic fertilizers and increase plant yields 
(Nafia'ah and Swardana, 2021). 

Apart from chicken manure, one of the factors that can influence the productivity of kale 
plants is the selection of superior varieties of kale plants which aims to optimize the growth and 
yield of cultivated plants. Variety selection needs to be considered to meet agronomic targets, 
namely to achieve maximum production (Susilowati and Suprapto, 2017). Differences in varieties 
cause differences in genes that regulate plant growth and development. This is because each variety 
has its own characteristics (Rokhmah and Sastro, 2020). 
 
METHODS 

The experiment was carried out in the field in Langen Sari Village, Lembang District, West 
Bandung Regency, at an altitude of 1200 m above sea level, carried out in August-October 2022. 

The materials used were water spinach varieties Serimpi, Amanda, Bangkok LP-1 and Bika, 
chicken manure, sewer sediment media, polybags. The tools used are hoes, scales, gloves, masks, 
buckets, emrats, stationery, hand sprayers and digital scales. 

The experimental approach included a factorial randomized block design (RBD). The 
treatment design in this experiment consisted of two factors, namely: Chicken manure dose (A) 
with 4 factor levels, namely a0 : 0 t ha-1 (control), a1 : 10 t ha-1, a2 : 20 t ha-1 and a3 : 30 t ha-1 and 
Kangkung Variety (K) with 4 factor levels, namely k0 : Serimpi Variety, k1 : Amanda Variety, k2 
: Bangkok LP-1 Variety and k3 : Bika Variety. There were 16 treatment combinations which were 
repeated 2 times. Each treatment combination consisted of 10 plants placed in 1 row, so that the 
total number of kale plants consisted of 320 plants. 

The data were subjected to statistical analysis using analysis of variance. If there is a notable 
disparity between the treatments, proceed with Duncan's test at the 5% significance level. To test 
the optimum dose of chicken manure for each kale variety that gave the highest number of leaves, 
a quadratic regression test was carried out. 
 
RESULTS AND DISCUSSION 

From the results of the Agro Chemistry Laboratory test (2022), the ditch sediment soil 
planting medium used in this research had a soil pH (H2O) of 8.4 (slightly alkaline), C-organic 
2.15% (medium), N-total 0, 25% (medium), CN ratio 9 (low), total P2O5 content 279 mg (very 
high), available P/P2O5 Olsen content 118 mg (very high), K2O content 31 mg (medium), Fe 5.83 
mg kg -1, Zn 2.40 mg kg-1, Cu 0.77 mg, heavy metal Pb 27.13 kg-1 , Cd 1.08 mg kg-1 . Texture: 
37% sand, 16% dust and clay (47%). The results of the chicken manure analysis were soil pH 
(H2O) 8.4 (slightly alkaline), C-organic 33.12% (high), N-total 2.96%, water content 21.12% (high 
), CN ratio 11.2 (moderate), P2O5 content 6.13% (moderate), K2O content 7.42% (moderate), Ca 
8.78% (moderate), Mg (1.27%), Fe 702 .6 mg kg-1, Cu 365.23 mg kg-1, Zn 126.12 mg kg-1, heavy 
metal Pb 24.37 mg kg-1, Cd 2.29 mg kg-1. From the results of laboratory tests on planting media in 
ditch sediment soil and analysis of chicken manure, it can be seen that the most dominant heavy 
metal is the heavy metal Pb, so research needs to be carried out. 

The results observed and analyzed in this research are: 
1. Plant Height (cm) 

Findings from the examination and evaluation of plant height measurements taken at 15 
DAP, 20 DAP, 25 DAP, and 30 DAP. The research findings indicated that there was no significant 
interaction between the treatment dose of chicken manure and the variety of plants in terms of 
plant height. In terms of independent effects, the results of the analysis are in Table 1. 
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Table 1. Effect of Chicken Manure Dosage and varieties on Plant Height at 15 DAP, 20 DAP, 25 
DAP and 30 DAP 

Treatment 
Plant Height (cm) 
15 
DAP 

20 
DAP 

25 
DAP 

30 
 DAP 

Chicken Manure 
a0 = 0 t ha-1 
(controll) 

1,87 
a 

3,72 
a 

6,81 
a 

11,36 
ab 

a1 = 10 t ha-1 
1,98 
a 

3,53 
a 

6,14 
a 10,56 a 

a2 = 20 t ha-1 
2,08 
a 

3,89 
a 

6,89 
a 12,28 b 

a3 = 30 t ha-1 
1,83 
a 

3,40 
a 

5,99 
a 10,28 a 

Varietas 

k0 = Serimpi 
1,95 
a 

3,81 
a 

6,29 
a 10,43 a 

k1 = 
Amanda 

1,86 
a 

3,43 
a 

6,24 
a 11,33 a 

k2 = 
Bangkok 
LP-1 

2,05 
a 

3,70 
a 

6,63 
a 11,34 a 

K3 = Bika 
1,90 
a 

3,58 
a 

6,68 
a 11,38 a 

 
Note: Based on the Duncan's Multiple Range Test with a significance threshold of 5% ,there 

is no statistically significant difference in the average number that is immediately following the 
same letter in the same column. 

 
According to the data in Table 1, the amount of chicken manure applied at 30 days after 

planting (DAP) had a notable impact on the height of the plants. The treatment with 20 tons per 
hectare (t ha-1) resulted in the tallest plants, except for the treatment with no chicken manure. 
However, the type of variety used did not have a significant effect on plant height at any of the 
observed time points. 
The augmentation in plant height growth is attributed to the utilization of chicken manure, which 
enhances the accessibility of both macro and micro nutrients. The chicken manure used is known 
to contain macro and micro nutrients needed by plants such as N 2.9%, P 6.13%, K 7.42%, Ca 
8.78%, Mg 1.27% and micronutrients such as Fe 702.60 mg kg-1, Cu 365.23 mg kg-1 and Zn 126.12 
mg kg-1. The availability of these nutrients can cause increased height growth of kale plants. This 
is as stated by Gunawan (2020), that fertilizers that contain various nutrients, both macro and 
micro, when given in optimal quantities, will be able to increase plant growth. 
 
2. Number of Leaves (strands) 

The investigation revealed a significant interaction between the dosages of chicken manure 
and the variety in relation to the number of leaves at the age of 30 DAP, as indicated in Table 2. 
Table 2. Effect of chicken manure dosage and variety on number of leaves at 30 DAP. 
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Treatment 

Leaf Number 30 DAP (strands) 

k0 = 
Serimpi 

k1 = 
Amanda 

k2 = 
Bangkok 
LP-1 

k3 = 
Bika 

a0 = 0 t ha-
1 11,67 a 10,84 a 15,00 a 

12,50 
a 

 B A D C 
a1 = 10 t 
ha-1 13,50 b 15,00 bc 18,50 c 

19,67 
c 

 A B C D 
a2 = 20 t 
ha-1 18,50 d 14,84 b 24,17 d 

16,33 
b 

 C A D B 
a3 = 30 t 
ha-1 16,00 c 20,00 c 16,50 b 

24,67 
d 

  A C B D 
 

Note: A common lowercase letter (in the vertical direction) and capital letters (in the 
horizontal direction) denote the average values, There is no evidence of significant changes based 
on the results of Duncan's Multiple Range Test at a 5% significance level. 

Based on Table 2, it shows that the dose of chicken manure 30 t ha-1 on the Bika variety 
(a3k3) gave the highest number of leaves compared to other treatments. 

 
3. Plant biomass, plant dry weight, and root loss ratio 

No correlation was seen between the different dosages of chicken manure and the variety in 
terms of fresh weight per plant, dry weight per plant, and root decay ratio. The outcomes of the 
analysis may be observed in Table 3, regardless of any external factors. 
 
Table 3. Effect of Dosage of Chicken Manure and Varieties on Fresh and Dry Weight per Plant 

and Root Fertilizer Ratio 

Treatment 
Fresh Weight 
per Plant  

Dry Weight per 
Plant  

Shoot 
Root Ratio 

(g) (g)  
Chicken Manure   
a0 = 0 t ha-
1 (kontrol) 21,78 a 1,33 a 2,46 a 

a1 = 10 t 
ha-1 25,20 a 1,65 b 2,51 a 

a2 = 20 t 
ha-1 23,94 a 1,33 a 2,63 a 

a3 = 30 t 
ha-1 20,32 a 1,11 a 2,38 a 

Varietas    
k0 = 
Serimpi 30,77 c 1,70 b 2,82 a 

k1 = 
Amanda 19,97 ab 1,28 a 2,44 a 
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k2 = 
Bangkok 
LP-1 

15,83 a 1,05 a 2,21 a 

k3 = Bika 24,66 b 1,38 ab 2,50 a 

Note: Based on the findings of Duncan's Multiple Range Test at a significance level of 5%, 
there is no observable distinction in the mean number that succeeds the identical letter inside the 
identical column. 

Dosage of chicken manure showed the same effect on fresh weight per plant and root shoot 
ratio, but there were different effects on plant dry weight. The dose of chicken manure 10 t ha-1 
had a better effect than other treatments. Varietal treatment had a different effect on fresh weight 
and dry weight of plants, but showed the same effect on the character of root decay ratio. Serimpi 
variety gave the highest plant fresh weight and dry weight compared to other varieties. Plant dry 
weight is influenced by plant photosynthesis rate and plant growth rate. This is in line with the 
statement of Bhoki and Beja (2021), dry weight shows the ability of plants to take in nutrients to 
support growth and metabolic activity. The greater the dry weight, the more efficient the 
photosynthetic process takes place, resulting in better plant growth. 
 
4. Uptake of the Heavy Metal Pb 

The analytical findings indicated that there was no correlation between the dosage of chicken 
manure and the variety in terms of the absorption of the heavy metal Pb. The independent effects 
of the analysis results are in Table 4. 
 

Table 4. Effect of Chicken Manure Dosage and varieties on the Uptake of the Heavy Metal Pb 

Treatment 
Uptake of the heavy metal Pb 
(mg kg -1) 
1 

Chicken Manure 
a0 = 0 t ha-
1 (kontrol) 0,12 a 

a1 = 10 t 
ha-1 0,15 a 

a2 = 20 t 
ha-1 0,12 a 

a3 = 30 t 
ha-1 0,13 a 

Varietas  
k0 = 
Serimpi 0,15 a 

k1 = 
Amanda 0,13 a 

k2 = 
Bangkok 
LP-1 

0,12 a 

k3 = Bika 0,13 a 
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Note: Based on the findings of Duncan's Multiple Range Test at a significance level of 5%, 
there is no observable distinction in the mean number that succeeds the identical letter in the 
identical column. 

Based on Table 4, the doses of chicken manure and varieties showed no significant effect on 
the uptake of heavy metal Pb in all treatments. 

Of all the treatments, it showed that the kale plants accumulated the heavy metal Pb in small 
amounts (<0.3 mg kg -1) so that the kale plants grown on the media of sewer sediment soil could 
be consumed, according to the regulation book of the minister of agriculture concerning the safety 
and quality of fresh food of plant origin lead (Pb) content can be consumed up to a limit of 0.3 mg 
kg -1 (Ministry of Agriculture, 2018). 

Heavy metals in the soil in a free state can be toxic and absorbed by plants. Under these 
conditions, apart from affecting the availability of plant nutrients, heavy metals can also 
contaminate crop yields. If heavy metals enter the soil environment, there will be a balance in the 
soil, then they will be absorbed by plants through the roots, and then they will be distributed to 
other plant parts. Suppliers of heavy metals in agricultural land are agrochemicals (fertilizers and 
pesticides), motor vehicle exhaust, fuel oil, organic fertilizers (Suhaeni and Wardi, 2016). 

There was no significantly different effect on the growth and yield of kale in all treatments 
on the Pb heavy metal uptake parameter. This could be due to the fact that kale is a plant that has 
high adaptability to its environment and it could also be due to the accumulation of metals in plants 
not only depending on the content of heavy metals in water and soil, but also on the chemical 
elements of the soil, the type of metal, soil pH, and types of plants as stated by Juhri (2017) that 
the accumulation of heavy metals can be caused by several factors not only depending on soil and 
water. 
 
5. Optimum Dosage of Chicken Manure for Each Kale Variety That Provides the Highest 
Number of Leaves. 

From all the observations, the interaction occurred in the observation of the number of leaves. 
Based on the regression analysis, the R2 value for each variety was obtained, namely k0 = serimpi 
of 0.42, k1 = amanda of 0.02, k2 = Bangkok LP-1 of 0.55 and k3 = bika of 0.50. R2 values range 
from 0 to 1, where the smaller the R2 value indicates the weaker the relationship between the two 
variables and vice versa (Table 5). 
 

Table 5. Optimum Dosage of Chicken Manure in Various Varieties to Produce Maximum 
Number of Kale Leaves 

 
 
Varietas 

 
Regression equation 

 
X optimum 

 
Y maksimum 

Serimpi Ŷ =3,792-0,04 x+0,00 x2 5,05 11,30 

Amanda Ŷ =3,688-0,056 x+0,02 x2 5,27 16,68 

Bangkok LP-1 Ŷ = 3,732-0,045 x.0,00 x2 9,20 16,77 

Bika Ŷ = 3,745 + 0,02 x + 0,00 x2 3,83 18,66 

 
The varietal response curve to the dose of chicken manure can be seen in Figure 1. 
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Figure 1. Optimum Chicken Manure Dosage Response Curve for Each Kale Variety Giving 
Maximum Number of Leaves 

 
Based on the results of the regression analysis to test the optimum dose of chicken manure 

for each variety of kale that gave the highest number of leaves in treatment k0 (sempire variety), 
which was 5.05 t ha-1, it was able to increase the highest number of leaves by 11.30 plant-1 
which indicated by the regression equation Ŷ = 3.792+-0.04x+0.00 x2 and R2 = 0.42, which 
means that 42% of chicken manure affected the number of leaves, whereas in treatment k1 
(amanda variety) it was equal to 5.27 t ha -1 was able to increase the highest number of leaves 
by 16.68 plant-1 as shown by the regression equation Ŷ = 3.688-0.056x+0.02 x2 and R2 = 0.02 
which means that 2% dose of chicken manure affects the number of leaves, The optimum dose 
for k2 (Bangkok LP-1 variety) is 9.20 t ha-1 which can increase the highest number of leaves 
by 16.77 plant-1 as shown by the regression equation Ŷ = 3.732-0.045x+0.00x2 and R2 = 0.55, 
which means that 55% dose of chicken manure affects the number of leaves and the optimum 
dose for k3 of the bika variety) is 3.83 t ha-1 capable of increasing the highest number of leaves 
by 18.66 plant-1 which is shown by the equation regression Ŷ = 3.745 + 0.02x + 0.00 x2 and R2 
= 0.50 which means that 50% dose of chicken manure affects the maximum number of leaves. 

 
CONCLUSION 

From the empirical findings and subsequent analysis, the following deductions may be 
made: 
1) The relationship between the dosage of chicken manure and the variety affected the number 

of leaves that were 30 DAP. 
2) The optimum dose of chicken manure is 5.05 t ha-1 for the Serimpi variety with a maximum 

number of leaves of 11.30 plants-1; 5.27 t ha-1 in the Amanda variety produces a maximum 
number of leaves of 16.68 plants-1; 9.20 t ha-1 in the Bangkok LP-1 variety produces a 
maximum number of leaves of 16.77 plants-1 and a chicken manure dose of 3.83 t ha-1 in the 
Bika variety produces a maximum number of leaves of 18.66 plants -1. 

 

k0 = y = 0,0022x2 - 0,0469x + 3,7922
R² = 0,4249

k1 = y = -0,0001x2 + 0,0085x + 3,6535
R² = 0,0225

k2 = y = -0,0004x2 + 0,0459x + 3,7325
R² = 0,5457

k3 = y = 0,0026x2 - 0,0297x + 3,7459
R² = 0,5044
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The use of ditch sediment media is safe for use in plant cultivation so it can reduce soil 
deposition in ditches (environmentally friendly). Further research on administering the same 
dose of chicken manure and varieties but in different places and seasons needs to be carried out 
for more accurate information. 
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