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ABSTRACT— This can be used as a supplement to suit the nutrient needs of local plants like cabbage. In 

light of the harmful environmental repercussions of improper swine blood waste disposal and the use of 

chemical fertilizers. Pots were placed and positioned inside the safe framework, and each pot was filled with 

15 kg of soil-1. The five treatments were assigned as follows: T1-control; T2-60 grams of BM; T3-120 grams 

of BM; T4-180 grams of BM; and T5-240 grams in each of the 15 kg of soil-1 pots. This research looked into 

the impacts of blood meal (BM) on the chemical characteristics (pH, OM%, N%, avail. phosphorus, and exch. 

potassium) of degraded upland soil, as well as the effects on cabbage production potential. The results 

demonstrate that all of the treatments have a pH range in the pH soils that were fairly acidic. Furthermore, it 

has a moderate organic matter (OM) percentage of at least 2% and the lowest nitrogen (N) percentage (< 0.15), 

both of which were sufficient to maintain stable N availability to plants in the range of 0.11-0.14. For most 

crops, a very low phosphorus content of less than < 25 ppm was predetermined as a critical deficiency level. 

The potassium level was also at an all-time low of <150. Finally, based on the marketable yield calculated 

from the computation, T3 was significantly (p< 0.05) affected as the best level of BM in the treatment, whereas 

T2 had a similar effect. Cabbage has created a larger ball of T3 as a result of the higher temperatures, regardless 

of whether the heads were properly formed or merely sparse. 

 

KEYWORDS: Swine blood meal, Cabbage yields, Chemical characteristics 

 

1. INTRODUCTION 

Cabbage (Brassica oleracea var. Capitata) was a high-calorie, high-fat, high-carbohydrate, and high-protein 

food [1]. According to the Philippine Statistics Authority, roughly 8.20 thousand hectares of land were planted 

with cabbage across the country, for a total of 2,687.50 million pesos [2]. The country's swine producers are 

3.720 million. These underlined the country's industry's stability [3]. Swine blood was a by-product of swine 

slaughter and was commonly found in public markets in major cities such as Catbalogan Samar. It's made by 

meat dealers as a token for their customers who buy swine meat items in the area. 

 

During the market day, however, there were lots of unsold items, and just a few clients accepted their offer. 

This changes the way waste was disposed of in the water. This was due to the fact that the city's public market 

was located close to Maqueda Bay's shoreline. This has an environmental impact since it lowers the amount 

of dissolved oxygen in the water, which was harmful to marine life [4]. The dried entire blood of killed animals 

was used to create a blood meal (BM). It has a high nutrient release rate, making it lucrative in an organic 

agricultural system [5]. Because it provides 33 percent of the country's carbon emissions, it might be used as 

an organic fertilizer in place of chemical fertilizer [6]. 
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This can be used as an alternate source of fertilizer to meet the nutrient requirements of local plants such as 

cabbage. Furthermore, according to a World Health Organization study [7], users of pig blood dishes should 

be discouraged from using swine blood as a food ingredient because it causes serious sickness. Considering 

the negative consequences of incorrect swine blood waste disposal and the use of chemical fertilizers in the 

environment. The study's findings offered factual information that increased the economic value of swine BM 

waste. It also aids in the prevention of rare diseases among users of blood-based meals. As a result, this study 

was conducted with the hypothesis that applying BM waste fertilizer to cabbage could improve its growth and 

production. This study was conducted to determine to investigate the effect of BM on the chemical properties 

(pH, OM, N, P, and K) of degraded upland soil; and the evaluation of the effects on the yield potential of 

cabbage. 

 

2. Methodology 

 

2.1 Preparation of Blood Meal 

Swine blood was obtained in the public market in Catbalogan Samar, which was abundant in the area. In this 

study, a swine BM was prepared by a small-scale operation. It was dried to a moisture content of less than 10 

-12% and stored in a dry container to prevent deterioration. BM has been prepared in a variety of techniques, 

including solar drying, oven drying, drum drying, flash drying, and spray drying [8]. The investigation used 

solar drying. The BM was heated in an open pan at 60°C for 30 minutes, then slowly boiled while steering 

frequently to aid in water evaporation and coagulation. This was spread on a clean concrete area to dry in the 

sun at 35-50 degrees Celsius [9]. After that, it was let to cool at ambient temperature before being stored in a 

clean covered container. 

 

2.2 Cultural Management Practices 

2.2.1 Seedling Preparation, Transplanting, and Maturing Harvesting  

Seeds before germination of seed start after activities such as sowing by placing seeds in the seedbox with 

sterilized sieved sand as a medium for 7 days or seedling with two true leaves, then studied. With growing to 

the 5-6 leaf stage, the early and late seedling seeding stages were investigated. The cabbage plant had reached 

this stage of development. The leaves generated at this stage do not appear to be huge and were frequently 

discarded as the plant forms the head. Then, at the 5-6 leaf stage, the transplant stage began and lasted until 

the 6-8 leaf stage. Plants expand in size, and new leaves form a rosette-like growth pattern. Similarly, the 

basic frame that supported the head's expansion was produced by the cupping stage. The leaves began to grow 

in size, and head wrapper leaves appeared. Furthermore, when the head wrapper leaves enlarge, the head 

begins to develop from the inside out, and the outer leaves curve over to cover the head, new ones were formed 

from meristematic tissue inside the head and continue to be produced until the head was harvested. This was 

a time when plant biomass (g/m2) was rapidly accumulating [10]. Regardless, the 7-week potting mixture of 

sterilized clay soil, sand, and vermicast fertilizer lasted 2:2:1. The best temperature range for cabbage was 

32°C to 38°C, according to the data (Figure 1). 
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Figure 1. The case for rising temperatures was presented by cabbage, which was 38 0C. 

 

2.3 Soil Sample Collection 

Soil samples were taken in depleted regions of campus to guarantee that the soil was not fertile, allowing the 

study's findings on the impact of BM to be properly validated. This was collected at random in order to 

establish a uniform soil texture. For potting, the materials were air-dried, crushed, and sieved at 3 mm. 

Subsamples were taken from the planted pots after harvesting and put through a 2mm and 0.425mm screen 

for examination. 

a.  Soil pH (1:2.5 H2O). This was analyzed by the potentiometric method using a 1:2.5 soil diluents ratio 

distilled water [11]. 

b.  Organic Matter (%). This was determined using the modified Walkey-Black method [12].  

c. Total N(%). This was determined using a Micro - Kjeldahl Method [13].  

d. Extractable Phosphorus (ppm). This was determined through the Olsen method of Extraction [14].    

e. Exchangeable Potassium (mg kg-1). This was determined through 1N NH4OAc (pH 7.0) methods 

[15]. 

 

2.4 Blood Meal Application 

The basal application of BM to pots was used (Figure 2). The incubation period was set at two months to aid 

mineralization and make the nutrient in the organic fertilizer available to the cabbage. In the treatment (T2 – 

T5), the percent N accumulation of the BM (10.42) was a broad enough limit for organic fertilizer. 

 

 
Figure 2. The soil was fertilized (A) with blood meal (B) to strengthen. 

 

2.5 Cares and Management 

Every morning and afternoon, the cabbage received the proper amount of water. The experiment was weeded 

throughout. To control the presence of weeds, manual weeding was used. To keep pests and diseases at 

distance, garlic organic pesticides were sprayed. 
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2.6 Fruit quality and yield 

a. Average head diameter 

(i) Equator diameter (cm). This was measured north to south of the cross-section of the head was measured 

using a ruler on the day of harvesting. 

(ii) Head polar (cm). This was measured east to west of the cross-section of the head was measured using a 

ruler on the day of harvesting. 

b. Yield (kg/ha). The was obtained by weighing the harvested yield among head traits of early cabbage.  

 

2.7 Experimental Design and Layout 

At the San Jorge Campus of Northwest Samar State University (NwSSU), a pot experiment was done in a 

modified protective structure. Randomized Complete Block Design (RCBD) was used to test five (5) 

treatments with three replications in the combination of a single factor. Inside the protected structure, pots 

were placed and arranged, and each pot was filled with 15 kg of soil-1. Using a conversion factor of 2 million 

kilos of pot soil for every hectare of land, the gram per pot of BM fertilizer was calculated using ratio and 

proportion. Five treatments with three replications were applied to the cabbage. The five treatments were 

assigned as follows: T1 – control; T2 - 60 grams of BM +15 kg of soils-1; T3 -120 grams of BM +15 kg of soils-

1; T4- 180 grams of BM + 15 kg of soils-1; and T5 -240 grams of BM + 15 kg of soils-1. 

 

2.8 Statistical Analyses 

All data gathered was subjected to Analyses of Variance (ANOVA). Treatments were compared through Least 

Significance Difference (LSD) to determine the level of significance among the different treatments combined 

using the Statistical Tool for Agricultural Research (STAR) at p < 0.05 level of significance. 

 

3. Results 

 

3.1 Initial Chemical of Soil and Blood Meal Analysis 

The result in table 1a indicates that the soil was moderately acidic, contains moderate OM, moderate level of 

N, low available phosphorus, and a low amount of exchangeable potassium. On the other hand, the initial 

analysis of BM was found to be very high in percent N, available of moderate phosphorus, low in 

exchangeable potassium, and a moderate level of calcium. 

 

3.2 Soil Chemical Characteristics after Harvest 

The chemical properties of the soil and BM in the experiment were shown in Table 1b. The pH soils have 

moderately acidic ranging from 4.81 to 5.85 in all treatments. Besides, it has a moderate OM percentage of at 

least 2% and the least low of < 0.15 N percentage level enough to promote stable nutrient availability to plants 

from 0.11-0.14. A very low phosphorus content which was less than < 25 ppm predetermined as a critical 

deficiency level for most crops. Moreover, the K level was also at the lower level of < 150 low. 

 

3.3 Cabbage Production Effects 

3.3.1 Components Head Diameter: equator diameter (cm), head polar (cm), and head weight (g) 

At 65 days after transplanting to harvesting, the BM had a considerable impact on the equator diameter of 

cabbage (Table 2a). T3's application 3.83 equatorial has a much smaller head than control T1 and T5, but was 

equivalent to other T2 and T4 BM treatments. Moreover, the head polar of all cabbages had a substantial impact 

on BM applications (Table 2b). The application of 6.12 polar head T3 resulted in the highest amount of BM, 

which increased the weight of the cabbage head. It was, however, comparable to T2, which differed 

significantly (p < 0.05) from the T1 and BM treatments used in T4 and T5. Furthermore, BM had a substantial 

impact on the criteria of marketable production (Table 2c). T3 had a considerable impact on head weight 
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(18.38 g), but it was comparable to T2. 

 

3.3.2 Influences of Cabbage Produce (kg/ha) 

The production of cabbage was significantly (p < 0.05) affected by different BM fertilizer managements 

(Table 2d). The marketable yield derived from the computation shows that T3 was the optimum level of BM 

in the treatment, but had a similar effect to T2. When compared to previous treatments of BM levels and the 

control, the weight of the head of cabbage increased, resulting in a larger marketable output. As previously 

stated, T3 was the acceptable level of BM as an organic fertilizer source for cabbage growth and development. 

Due to the increasing hot temperature argument cabbage afford a bigger ball to 1,078.29 to 1.08 kg-ton ha-1 

of T3, the heads generated from cabbage had been adequately developed or merely sparse. 

 

Table 1a. Initial chemical of soil and blood meal analyses. 

Sample  pH  

 

(1:2.5 H2O) 

OM  

 

(%) 

Total 

Nitrogen  

(%) 

Avail. 

Phosphorus   

(ppm) 

Exch. 

Potassium 

(mg kg-1) 

Exch. 

calcium  

(mg kg-1) 

A. Soil  5.99 2.47 0.15 2.00 61.93 - 

B. Blood meal 6.00 3.64 10.42 15.00 79.87 1312.74 

Source: BSWM-ELREP, 1985. 

 

 

 

Table 2a, 2b, 2c & 3d. Head diameter and weight were recorded at 65 days of cabbage (cm, g). 

Table 1b.  The effects of Blood Meal in the final stage on the chemical properties of degraded 

upland soil. 

 

Treatments 

Soil Analysis 

pH  
(1:2.5 H2O) 

OM  
(%) 

Total N 
(%) 

Avail. 
Potassium 

(ppm) 

Exch. Potassium 
(mgkg-1) 

T1- control 5.67 2.89 0.14 6 105 

T2 - 60g BM+15 kg of soils-1 5.84 2.26 0.11 9 73 

T3 - 120g BM+15kg of soils-1 5.42 2.42 0.12 8 73 

T4 - 180g BM+15kg of soils-1 4.96 2.45 0.12 13 83 

T5 - 240g BM+15kg of soils-1 4.81 2.51 0.12 17 105 

Table 1c. Characteristics of soil fertility factors for the crop. 

 
Soil fertility factors 

Class 

High Moderate Low 

pH (1:2.5 H20) 5.5-7.5 5.0-5.5 <5.0 & >8 
OM (%) >3 1-3 <1 

Total N (%) >0.25 0.15-0.25 <0.15 

Avail. phosphorus >35 26-35 <25 

Exch. potassium >250 150-250 <150 

Exch. Ca >2,000 1,000-2,000 >1,000 
Source: BSWM-ELREP, 1985 
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Treatments 

Head diameter 

 
Equatorial (cm) Polar (cm) 

 

Head Weight 

(g) 

 

Marketable 

Yield 

(kg/ha) 

T1 - control 2.58 c 2.24 b 7.23 b 424.16b 

T2 - 60g BM+15 kg of soils-1 3.56 ab 4.60 ab 13.81 ab 810.18ab 

T3 - 120g BM+15kg of soils-1 3.83 a 6.12 a 18.38 a 1,078.29a 

T4 - 180g BM+15kg of soils-1 3.28 abc 3.84 b 9.14 b 536.21b 

T5 - 240g BM+15kg of soils-1 2.98 bc 2.87 b 8.61 b 505.12b 

CV (%) 12.90 31.95 24.47 24.48 

Means in a column with the same letter are not significantly different at p <0.05 using the LSD level of 

significance. 

 

4. Discussion 

 

4.1 Chemical Soil Analyses 

Calcium (Ca). Initial data analysis revealed that exchangeable Ca at moderate levels of 1312.74 mg kg-1 has 

most likely been lost, possibly due to nutrient leaching, raising concerns about the need for effective 

fertilization. As a result, Ca-rich soils will need more boron than Ca-deficient soils. On soils with low Ca 

concentrations, the risk of boron toxicity was higher [16], [17]. On soils with a high pH, a high OM content, 

or if boron was broadcast rather than banded or foliar applied, a high rate of boron may be required. Total Ca 

levels dropped steadily from the outer to the interior leaves, according to total chemical analysis. The onset 

of this symptom was accompanied by a synergistic effect of low Ca and low B [18]. The study does not meet 

the marketable size of a cabbage head due to a trace quantity of Ca, but it does respond to spacing [19]. 

 

pH soil. This was possibly attributed to the pH of high (T1- control, T2- 60 grams of BM, and T3-120 grams 

of BM) samples created substantially greater quantities than low (T4- 180 grams of BM, and T5- 240 grams 

of BM) samples in each 15 kg soil-1 of the pot cabbage. Similarly, cabbage (off-odors) was formed in lower 

concentrations in low pH samples than in high pH samples [20]. Nevertheless, this might be due to the low 

decreasing effects of pH accumulated in higher BM (T4 and T5). 

 

Nitrogen (N). On the other hand, in terms of the percent 0.11 – 0.40 of N a showed a medium among 

treatments. The N accumulation of the BM was 10.42 percent which high N rate in the proliferation of leaves 

and thriving of small head cabbage without stimulation of the vegetative growth. It’s can a wide variation was 

limited fertilizer T3 (120g BM + 15 kg soils-1) with not obtained to the T4 to T5 (180g to 240g BM + 15 kg 

soils-1) treatments application. 

 

Organic Matter (OM). Based on the OM level, the soil-applied affected with BM enhanced the large level of 

T2-T6 treatment and except for another medium of control (T1). This result was the same as the findings of [8] 

that soil OM, also increases due to BM application in the soil. In like manner, as the level of BM increases 

the percent OM also increases. The soil-applied reflected that with a higher rate of BM which T2 has a better 

OM level compared to the other treatments like T1. The newly was rapidly increased T2 in the though uplift to 

T5. This was under the result of [21] which justifies that BM application contributes 25% OM in the soil, 

which improved its structure. However, the results of the present study agreed with that of [22], who reported 

reduced plant spread during the harvest of cabbage, and the rate of spreading was slower compared to the 

increasing rate of the previous growth period. 
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Phosphorus (P2O5). Moreover, the availability of phosphorus showed a difference between all the treatments 

by a low (<150) huge level was augmented with BM and 15 kg soil-1 in the treatments. Likewise, cabbage was 

phosphorus-efficient, unlike carrot and potato. With cabbage, carrot, and potato, the root/shoot ratio (cm root 

g-1 shoot d.m.) increased, and at lower phosphorus levels, it was strengthened. The length of root hair in 

cabbage, carrot, and potato were 0.22, 0.03, and 0.18 mm, respectively, regardless of the phosphorus level 

[23]. As a result, fertilizer should be provided to meet the crop's N requirements, as well as its potassium 

requirements if the soil was low in potassium [24]. Similarly, [25] recorded the maximum availability of 

phosphorus was controlled by three primary factors essentially soil pH, amount of OM, and proper placement 

of fertilizer phosphorus. Additionally, adequate phosphorus levels encourage vigorous root and shoot growth, 

promote early maturity, and increase water use efficiency and grain yield. Thus, phosphorus deficiency stunts 

vegetative growth and grain yield. Soil phosphorus was relatively stable in soil and moves very little compared 

to N. This lack of mobility and low solubility reduces the availability of phosphorus fertilizer as it was fixed 

by soil P-compounds. Fixed phosphorus was not lost, it becomes slowly available to crops over several years 

depending on soil and phosphorus compound type. Purple leaf tissue was symptomatic of phosphorus 

deficiency. Phosphorus deficiency symptoms appear on lower leaf tips and progress along leaf margins until 

the entire leaf shows purpling. Lower leaves die when the phosphorus deficiency was severe, especially when 

hot, dry, windy conditions persist. Emerging leaves were usually green because plants mobilize available 

phosphorus to the youngest leaves first. Phosphorus levels that were adequate stimulate strong root and shoot 

growth, early maturity, water use efficiency, and grain production. As a result, a lack of phosphorus inhibits 

vegetative development and decreases grain yield. In comparison to N, soil phosphorus was rather stable and 

changes very little. Because phosphorus fertilizer was fixed by soil P-compounds, its lack of mobility and low 

solubility lowers its availability. Fixed phosphorus was not lost; instead, depending on the soil and kind of 

phosphorus compound, it slowly becomes available to crops over several years. Phosphorus shortage causes 

purple leaf tissue. Symptoms of phosphorus shortage start on the lower leaf tips and spread along the leaf 

margins until the entire leaf purples. When phosphorus deficit was severe, lower leaves die, especially if the 

weather remains hot, dry, and windy. Plants mobilize available phosphorus first to the youngest leaves; hence 

emerging leaves were usually green [25]. 

 

Potassium (K2O). Lastly, could partly explain the observed exchangeable potassium was supplied adequately 

available to all of the BM and 15 kg soil-1 in the treatments. According to these findings, it was possible to 

increase the water-use efficiency of cabbage by minimizing direct evaporation during irrigation and avoiding 

midday sprinkling by shielding crops with plastic bottles weighing 60, 120, 180, and 240 grams, and it was 

feasible to enhance the water-use efficiency of cabbage. In comparability, in solid media, water activity can 

affect reactions in two ways: lack of reactant mobility and alternation of the active conformation of the 

substrate and enzymatic protein [26]. These include cabbage's water activities at 30°C, which were 0.64-0.75 

[27], [28]. Similarly, plant salt tolerance has been improved by adding potassium to numerous plant species, 

including tomatoes [29], beans [30], corn [31], sunflowers [32] and cabbage (research). Under salt stress, plant 

species and genotypes within species can respond differently to potassium addition [33]. The effects of adding 

potassium on the salt stress resistance of cabbage were little understood. However, this link must be 

established since vegetable fields were becoming salty as a result of excessive fertilization, irrigation with 

low-quality water, and inadequate drainage [34]. Plants were subjected to osmotic and Na ionic stressors, 

which harmed their growth and development [35]. Dry weights of shoots and roots were found to be limited 

in the current investigation. These were linked to reduced water content in shoots, indicating that plants were 

suffering from a lack of water. This decreased water supply induces stomatal closure and a decrease in 

photosynthetic rate, inhibiting growth [36]. In fact, the water content in maize was decreased by NaCl, while 

potassium counteracted the salinity's negative effect [33]. However, in the current study in salt-stressed shoots, 

potassium treatment lowered water content. This might be caused to greater potassium plus Na concentrations 
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in K-treated shoots, which helped the plants absorb more water and achieve turgidity. Therefore, under these 

conditions, the water content may not be the most important element in improving salt tolerance in cabbage 

related to potassium [37]. 

 

4.2 Fruit Quality of Cabbage 

Low temperatures induce harvesting to start before the weather warms up, depending on the variety. This was 

most likely due to the higher N content of BM, which contains roughly 12% N and mineralizes quickly to 

plant-available forms [38]. BM, according to DOST-PCAARRD [39], also rendered the other important 

nutrient (N, P, K) for cabbage plants unavailable to the plant. Meanwhile, according to [40], these results were 

compatible with the highest head yield of cabbage, which ranges from 26.27 to 76.53-ton ha-1. 

 

5. Conclusion 

As a result, it has a moderate OM percentage of at least 2% and the lowest N percentage (< 0.15) in the study, 

both of which were sufficient to provide consistent nutrient availability for plants in the 0.11-0.14 range. 

Extremely low phosphorus content of less than < 25 ppm was chosen as a crucial deficit level for most crops. 

In addition, the potassium level was < 150, which was an all-time low. Additionally, T3 produced the most 

BM with 3.83 equatorial diameters and 6.12 polar head T3, and T3 had a significant impact on head weight 

(18.38 g), but it was comparable to T2. According to the marketable yield calculated from the computation, 

the best level of BM in the treatment influenced T3 significantly (p <0.05), but T2 had a similar effect. Due to 

the increasing high-temperature argument, cabbage has provided a larger ball to 1,078.29 to 1.08 kg-ton ha-1 

of T3, the heads made from cabbage had been suitably shaped or merely sparse. 
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