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บทคัดย่อ: ปัญหาขยะมลูฝอยเป็นปัญหาส�ำคญัในระดบัโลก ดงันัน้ งานวิจยันีพ้ยายามลดปริมาณขยะชีวภาพ
โดยการเลีย้งไส้เดือนเพ่ือเปลีย่นมลูววัให้กลายเป็นปุ๋ ย จากนัน้จงึท�ำน�ำ้หมกัมลูไส้เดือนจากปุ๋ ยดงักลา่วซึง่เป็น
อาหารของพืชโดยกระบวนการทางธรรมชาต ิสามารถเพ่ิมผลผลติ ปรับปรุงสมบตัทิางเคมีของดนิ และลดการ
เกิดโรคในพืชรวมถงึโรคในมนษุย์ โดยในงานวิจยันีมี้วตัถปุระสงค์ในการศกึษาอิทธิพลของน�ำ้หมกัมลูไส้เดือน
ตอ่การเจริญเตบิโตและผลผลติของดอกดาวเรือง ปุ๋ ยมลูไส้เดือนมีท่ีมาจากการเลีย้งไส้เดือนสองสายพนัธุ์ ได้แก่ 
African Night Crawler (AF) และ European Night Crawler (Euro) ท�ำการทดลอง 3 ชดุ โดยแตล่ะชดุท�ำการ
ทดลองซ�ำ้ 3 ครัง้ เพ่ือวดัคา่ความสงู เส้นรอบวงล�ำต้น และจ�ำนวนดอกดาวเรือง ชดุการทดลองประกอบด้วย
ชดุควบคมุ(ใช้น�ำ้ประปา) ชดุน�ำ้หมกัมลูไส้เดือนดนิสายพนัธุ์ AF และชดุน�ำ้หมกัมลูไส้เดือนดนิสายพนัธุ์ Euro 
บนัทกึผลการทดลองในวนัท่ี 0, 3, 6, 9, 12 และ 15 วนัหลงัการทดลอง การวิเคราะห์ทางสถิตใิช้การค�ำนวณ
โดยแผนการทดลองแบบสุม่ตลอดเพ่ือพิจารณาการเจริญเตบิโตและผลผลติของต้นดาวเรือง จากผลการทดลอง 
พบวา่ น�ำ้หมกัมลูไส้เดือนสามารถเพ่ิมความสงู เส้นรอบวง และจ�ำนวนดอกดาวเรืองได้ โดยการทดลองท่ีใช้
น�ำ้หมกัมลูไส้เดือนดนิสายพนัธุ์ AF มีเจริญเตบิโตและผลผลติของดาวเรืองสงูท่ีสดุ
ค�ำส�ำคัญ: ดาวเรือง, ไส้เดือนสายพนัธุ์ AF,ไส้เดือนสายพนัธุ์ Euro,น�ำ้หมกัมลูไส้เดือน, มลูววั

Abstract: Solid waste is a serious global problem. This research has tried to reduce biological 
waste by using cow manure as food for worms. The worms transformed cow dung to 
vermicompost. Then we produced tea from the vermicompost. The vermicompost tea is nutrient 
for plants that made from natural process. It can gain yield, improve soil chemical properties, 
and reduce diseases in plants and humans. We expected to gain yield of marigold plants, reduce 
solid waste, and reduce chemical application. This study focused on influence of vermicompost 
teas from cow manure on marigold growth and yield. The vermicompost was derived from 
two species of worm: African Night Crawler (AF) and European Night Crawler (Euro). Three 
treatments and three replications were performed to monitor height, grit, and number of marigold 
flowers. The three treatments consisted of control (water supply), vermicompost tea from AF, 
and vermicompost tea from Euro. The data was recorded at 0, 3, 6, 9, 12, and 15 days of the 
experiment. The statistical analysis was calculated by a completely randomized design (CRD) 
method design for marigold growth and production. The vermicompost tea could increase height, 
grit, and number of marigold flower. The maximum growth and yield of marigold was found in 
application of the vermicompost tea from AF worm. 
Keywords: marigold, American Night Crawler, European Night Crawler, vermicompost tea, 
cow manure
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Introduction

Solid waste is recently global problem 
that need management to remove them. The 
management could be done by following 
priority: reduce, reuse, recycle, recover, and 
landfill (Nehrenheim, 2014). An option to reduce 
solid waste is transforming it to useful product 
such as vermicompost. The vermicompost 
could be product from various waste such as 
cattle manure, horse manure, cow manure, 
sheep manure, duck waste, municipal solid 
waste, industrial waste, food waste, and so 
on. Therefore, it was environmental friendly 
product. Due to overpopulation, more 
agricultural products were required for food. 
Inorganic fertilizer was applied to increase 
nutrient in soil for increasing yield. However, it 
has long term adverse effect on soil properties.  
Therefore, researchers have tried to convince 
farmer to use natural process product of 
vermicompost.

“The vermicompost are products derived 
from the accelerated biological degradation 
of organic wastes by earthworms and 
microorganisms” (Arancon and Edwards, 
2005). Many studies examined physical and 
chemical properties of vermicomposts. The 
characteristics are similar to peat with high 
porosity, aeration, drainage, water-holding 
capacity (Edwards and Burrows, 1988). It 
provided large surface area so it had strong 
capacity to hold and retain nutrients (Shi-wei 
and Fu-shen, 1991). Good characteristics 
of vermicompost for soil were low content of 
soluble salts, high cation exchange capacity, 
and high humic acid contents (Albanell et al., 
1988). The vermicompost provided nutrient 
that plants can uptake directly such as 

calcium, magnesium, nitrates, exchangeable 
phosphorus, and soluble potassium (Edwards 
and Burrows, 1988; Orozco et al., 1996). 
Various research on vermicompost and worm 
teas were conducted by comparing results of 
growth, yield, and chemical properties of soil 
by conducting experiments with economic 
crops i.e. banana (Khatua et al., 2018), carrot 
(Rao et al., 2017), cucumber (Najjari and 
Ghasemi, 2018), marigold (Atiyeh et al., 2002), 
petunia (Arancon et al., 2008), potato (Singhai 
et al., 2011), strawberry (Singh et al., 2008), 
tomato (Atiyeh et al., 1999; Atiyeh et al., 2002). 
In United States of America, the experiments 
were conducted by comparing among 
traditional compost, vermicompost mixed with 
soilless commercial growth medium called 
Metro-Mix (MM360). Results of (Atiyeh et al., 
2002) suggested to apply 5% of vermicompost 
substituted into MM360 for growth response. 
Vermicompost from cow manure provided 
more desirable effect when compare with leaf 
meal and leaf meal combined with cow manure 
by having results with high C/N , percent of 
organic matter, organic carbon, N, P, K, and 
micro nutrients (Fe, Cu, Zn, Mn). Maximum 
concentration of N, P, K (2.31%, 1,862.32 mg/L 
and 2,482.3 mg/L, respectively) were in the 
vermicompost tea produced from cow manure 
(Zarel et al., 2017).

Marigold has become global economic 
crop for a long time. Origin of marigold flower 
is native to North and South America (New 
Mexico to Argentina) and now popular around 
the world. Botanical name is Tagetes. There 
are 56 species in the Tagetes genus. In Asian 
countries, marigolds are used for various 
purposes i.e. religious worship (Marigold Asia, 
2018). Planted marigold species in Thailand are 
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American marigolds, French marigolds, and 
Mule marigold (or Afro American marigolds). 
They are planted mainly in north and northeast 
for 9,500 Rai (15.2 km2) and exported for 7.2 
million baht per year (Suradej, 2018). Demand 
of marigold flowers was high in 2017 because 
Thai people used yellow marigolds in honor of 
the late king (Fredrickson, 2017). The marigold 
has been selected to test in this study because 
of short period growing for 60-65 days since 
seeding to flowering, easy-to-grow, and low 
maintenance.

Several researchers have determined 
influence of vermicompost on the growth and 
productivities of marigolds. The pig manure 
vermicompost substituted in Metro-Mix 360 
with 10%, 20%, 30%, 40%, 50%, 60%, 70%, 
80%, 90%, and 100% (by volume) for growing 
French marigold. Maximum growth and 
production of marigold was found in 40% pig 
manure vermicompost (Atiyeh et al., 2002). 
In Thailand, application of vermicompost 
and vermicompost tea for marigold have 
been studied by Nilawonk (2014). The 
earthworm was fed by vegetable waste. The 
experiments were conducted to compare 
among non-fertilizer, inorganic fertilizer (50-
22-42 kg/ha), vermicompost (6.25 t/ha) and 
worm tea (50 ml per plant), vermicompost 
(6.25 t/ha), and vermicompost (3.125 t/ha) 
and inorganic fertilizer (25-11-21 kg/ha). The 
results suggested that vermicompost had 
good potential to substitute inorganic fertilizer 
because of high amount of organic matter 
15.85%, total N 0.8%, P 0.63%, K 1.44%, 
Ca 1.77%, Mg 5.10%, increasing number of 
marigold flower 45.3 flowers per plant (50 cm 
x 50 cm plot size), fresh flower weight 60 g, 
stem length 10.5 cm. Moreover, vermicompost 

provided good chemical properties of soil with 
pH 6.5 when applied in the soil. There are 
some local research on worm tea in Thailand 
indicated that it can enlarge marigold flower 
size by using African night crawler (Buaplee, 
2018). There are several studies indicated that 
vermicompost from cow manure contains high 
nutrient and improve soil quality but there is no 
research of vermicompost tea from cow manure 
vermicompost on marigold, which is economic 
crop that tends to be planted more in the future 
because of its beauty and good meaning so 
there is high demand for religious worship, 
election, and ceremony in remembrance of 
His Majesty the Late King Bhumipol Adulyadej. 
This study focused influence of vermicompost 
teas from cow manure on marigold growth 
and yield to reduce solid waste, and reduce 
chemical application.

Materials and Methods

The vermicompost has originated from  
farmers at Saraburi province. Local vermicompost  
products have been promoted by local 
administration. Two species of worm were 
African Night Crawler (AF) (Eudriluseugeniae) 
and European Night Crawler (Euro) 
(Eiseniahortensis). The AF vermicompost was 
available at Muang Ngam district and the Euro 
vermicompost was available at Nhong Sang 
district. The major difference between AF and 
Euro worms is size of their body. Size of the 
AF worms is 130-250 mm length and 5-8 mm 
width, while size of the Euro worms is 35-130 
mm length and 3-5 mm width. Bigger size of 
body has result in bigger size of excretion. Both 
AF and Euro worms were fed by cow manure, 
which was solid waste in the community. There 
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were three treatments consisted of i) control 
(water supply), ii) vermicompost tea from AF 
worms, and iii) vermicompost tea from Euro 
worms

The experiment was conducted at 
Valaya Alongkorn Rajabhat University under 
the Royal Patronage in April 2018. The 
vermicompost teas were prepared by mixing 
500 g of vermicompost and 50 ml of molasses 
aerated in 5-liters of water for 7-15 days. 
Dilution of vermicompost tea is 10 percent. 
The vermicompost teas’ dilution was applied 
for 500 ml every day in treatment ii and iii. 
The water supply was applied for 500 ml in 

treatment i. Each treatment was carried out for 
three pots of marigold. In each pot contained 
one marigold tree. Three replications were 
performed to record height, grit, and number 
of marigold flowers. The data was recorded at 
0, 3, 6, 9, 12, and 15 days of the experiment.

Statistical Analysis of the entire 
experiment was done using a completely 
randomized design (CRD) method. Marigold 
growth and production for 3, 9, 12 and 15 days 
was calculated by Statistic 8 software (version 
8, USA). Standard error of mean value (SEM) 
of replication sampling (n=3) was taken for 
each analysis. A significantly different result 

Figure 1 Marigold’s height results of water supply, AF, and Euro vermicompost tea application.

Figure 2 Marigold’s grit results of water supply, AF, and Euro vermicompost tea application.
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was established by a one-way ANOVA, and 
mean comparisons of different treatments were 
carried out by least significant difference (LSD) 
on Duncan multiple test of Statistix 8 Software 
(Analytical Software, Tallahassee, FL). The 
acceptance level of significance was of a 
probability value less than 0.05 (p<0.05).

Results
Average results of marigold growth and 

production are presented in Figures. 1-3.

From Figures 1-3, the maximum height, 
grit, and number of flowers were presented in 
treatment ii that vermicompost tea of AF worms 
was applied. The maximum height of marigold 
trees that has been applied by vermicompost 
tea were 55.50±1.08 cm (AF worm tea) and 
52.83±1.43 cm (Euro worm tea), which were 
higher than control treatment at 44.47±0.41 cm. 
The results of maximum grit were 2.57±0.09 cm, 
3.07±0.09 cm, and 3.03±0.05 cm for control, 
AF worm tea, and Euro worm tea, respectively. 
Number of marigold flowers were 0-2 flowers, 
3-4 flowers, 1-2 flowers in each pot of treatment 
i, ii, and iii, respectively.

Discussion

The results of this study are the same 
as other studies i.e. Pimolpan Promthong 
(Buaplee, J., 2018) that vermicompost tea can 
gain growth and yield of marigold. The growth 
of marigold trees that applied vermicompost 
tea were higher than marigold trees that were 
watering by water. In this study, the maximum 
height of marigold trees in control case (water 
application) were 44.47±0.41 cm, which were 
the same range as 35-47 cm that applied 
marigold by soil and municipal solid waste with 
water application (Chuleemas Boonthai IWAI 
et al., 2013). Therefore, it is confirmed that 
the height of marigold on vermicompost tea 
application at 55.50±1.08 cm (AF worm tea) and 
52.83±1.43 cm (Euro worm tea) have results in 
higher growth of marigold than usual.  Among 
application by water supply, vermicompost tea 
of AF worms, and vermicompost tea of Euro 
worms, maximum growth and yield of marigold 
was found in applying vermicompost tea that 
originated from the AF worms. The reason of 
this maximum growth and yield of marigold 
because of nutrient transformation from 

Figure 3 Number of marigold flower results of water supply, AF, and Euro vermicompost tea application.
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cow manure to the earthworms. The African 
Nightcrawler size was bigger and more active 
than European Nightcrawler so it has more 
ability to transform nutrients from the waste to 
themselves. Therefore, the vermicompost from 
the AF worms contained more nutrients than 
those of the Euro worms. The vermicompost 
tea from the AF worms contained high organic 
nitrogen resulted in high growth and high 
phosphorus resulted in a large number of 
marigold flowers production.

Biological waste can be reduced by 
using the cow manure as food for feeding 
worms. Moreover, other biological waste can 
be applied for feeding worms i.e. pig manure 
(Atiyeh et al., 2002; Arphon Thongburan and 
Chuleemas Boonthai IWAI, 2018), chicken 
manure (Nattakit Petmuenwai et al., 2016), 
cassava peel (Arphon Thongburan and 
Chuleemas Boonthai IWAI, 2018), rice husk 
ash (Arphon Thongburan and Chuleemas 
Boonthai IWAI, 2018), coconut coir fiber 
(Peeryut Sirithanakorn et al., 2014), water 
hyacinth (Peeryut Sirithanakorn et al., 2014), 
banana tree (Peeryut Sirithanakorn et al., 
2014). Applying of vermicompost tea can also 
reduce chemical fertilizer application, which is 
sustainable agricultural practice that produce 
safe products for humans and keep good 
environment. 

Conclusions

The vermicompost teas prepared from 
vermicopost of African Night Crawler (AF) and 
European Night Crawler (Euro) fed by cow 
manure can gain growth and yield of marigold. 
Therefore, application of vermicompost tea 
on marigold should be promoted to farmers 

because it can gain growth and yield of 
marigold flower, reduce solid waste, and 
reduce chemical application.

Acknowledgement

This research was supported by Research 
and Development Institute, Valaya Alongkorn 
Rajabhat University under Royal Patronage.

References

Albanell, E.,Plaixats, J., and Cabrero, T., 
1988. Chemical changes during 
vermicomposting (Eiseniafetida) of sheep 
manure mixed cotton industrial wastes. 
Biology and Fertility of Soils, 6, pp. 266-
269.

Arancon N.Q. and Edwards, C.A., 2005. 
Effects of Vermicomposts on Plant 
Growth, Proceeding of the International 
Symposium Workshop on Vermi 
Technologies for Developing Countries 
(ISWVT 2005), 16-18 November 2005, Los 
Banos, Philippines.

Arancon, N. Q., Edwars, C.A., Babenko, A., 
Cannon, J., Galvis, P., Metzger, J.D., 2008. 
Influences of vermicomposts, produced 
by earthworms and microorganisms from 
cattle manure, food waste and paper 
waste, on the germination, growth and 
flowering of petunias in the greenhouse. 
Applied Soil Ecology, 39(1), pp. 91-99.

Arphon Thongburan and Chuleemas Boonthai 
IWAI, 2018. The influence of using rice 
husk ash on the growth and reproduction 
of earthworms, Eudrilus eugeniae and 
Eisenia foetida during vermicomposting. 
Khon Kaen Agr. J. 46 (1), pp. 105-116.



KHON KAEN AGR. J. 47 (SUPPL. 1) : (2019).		  389

Atiyeh R.M., Subler S., Edwards C.A., Metzger 
J., 1999. Growth of tomato plants in 
horticultural potting media amended with 
vermicompost. Pedobiologia, 43, pp. 1-5.

Atiyeh, R.M., Arancon, N.Q., Edwards, C.A., 
and Metzger, J.D.,  2002. The influence 
of earthworm-processed pig manure on 
the growth and productivity of marigolds. 
Bioresource Technology, 81(2), pp. 103-108.

Buaplee, J., 2018. Vermicompost Tea can 
enlarge Marigold Flower Size, https://
www.technologychaoban.com/bullet-
news-today/article_63641 [access on 
20/09/2018] (in Thai).

Chuleemas Boonthai IWAI, Mongkol Ta-oun, 
and Apaporn Tapasa, 2013. Utilization of 
municipal solid waste soil from sanitary 
landfill for marigold (Tagetes erecta L.) 
production. Research Report of Land 
Resource and Environment Division, 
Faculty of Agriculture, Khon Kaen 
University. 

Edwards, C.A. and Burrows, I., 1988. The 
potential of earthworm composts as 
plant growth media. In Earthworms in 
Environmental and Waste Management 
Ed. C. A., Neuhauser, SPB Academic 
Publ. b. v. The Netherlands, pp. 211-220.

Fredrickson, T., 2017. Marigold for Late King, 
https://www.bangkokpost.com/learning/
easy/1260367/marigolds-for-late-king 
[access on 28/09/2018].

Khatua, C., Sengupta, S., Balla, V.K., 
Kundu, B., Chakraborti, A., Tripathi, 
S., 2018. Dynamics of organic matter 
decomposition during vermicomposting 
of banana stem waste using Eiseniafetida. 
Waste Management,79, pp. 287-295.

Marigold Asia (2018). The History of Marigold, 
http://www.marigoldasia.com/ [access on 
28/09/2018].

Najjari, F. and Ghasemi S., 2018. Changes in 
chemical properties of sawdust and blood 
powder mixture during vermicomposting 
and the effects on the growth and 
chemical composition of cucumber. 
Scientia Horticulturae, 232, pp. 250-255.

Nattakit Petmuenwai, Chuleemas Boonthai 
IWAI, and Mongkol Ta-oun, 2016. The 
influence of mixed chicken manure and 
agro-industrial wastes on the growth of 
earthworms in vermicomposting. Khon 
Kaen Agr. J., 44 Suppl. 1, pp. 1033-1038.

Nehrenheim E., 2014. Waste Management: 
Introduction. Reference Module in Earth 
Systems and Environmental Science, 
Elsevier.

Nilawonk, W., 2014. Application of 
Vermicompost for Marigold Production in 
Chiangmai, Thailand, Proceeding of the 
International Conference on Agriculture, 
Environment and Biological Sciences 
(ICFAE’14), 4-5 June 2014, Antalya, 
Turkey.

Orozco, S.H., Cegarra, J., Trujillo, L.M., and 
Roid, A., 1996. Vermicomposting of coffee 
pulp using the earthworm Eiseniafetida: 
effects on C and N contents and the 
availability of nutrients. Biology and 
Fertiligy of Soils, 22, pp. 162-166.

Peeryut Sirithanakorn, Kraivit Pharam, and 
Suchada Sanusan, 2014. Different of 
bedding on growth of earthworms and 
vermicompost productions. Khon Kaen 
Agr. J., 42 Suppl. 1, pp. 714-721.



					     แก่นเกษตร 47 (ฉบับพิเศษ 1) : (2562).390

Rao, M. S., Kamalnath, M., Umamaheswari, R., 
Rajinikanth, R., Prabu, P., Priti, K., Grace, 
G.N., Chaya, M.K., Gopalakrishnan, 
C., 2017. Bacillus subtilis IIHR BS-2 
enriched vermicompost controls root knot 
nematode and soft rot disease complex 
in carrot. Scientia Horticulturae, 218, pp. 
56-62. 

Shi-wei and Fu-shen, 1991. The nitrogen 
uptake efficiency from 15N labelled 
chemical fertilizer in the presence of 
earthworm manure (cast). In: veeresh, 
G.K., Rajagopal D., Viraktamath C.A. 
(eds), Advances in Management and 
Conservation of Soil Fauna. Oxford and 
IBH publishing Co., New Delhi, Bombay, 
pp. 539-542.

Singh, R., Sharma, R.R., Kumar, S., Gupta, R.K., 
and Patil, R.T., 2008. Vermicompost 
substitution influences growth, physiological 
disorders, fruit yield and quality of 
strawberry (Fragaria x ananassaDuch.). 
Bioresource Technology, 99(17), pp. 
8507-8511.

Singhai, P. K., Sarma, B.K., and Srivastava, J.S., 
2011. Biological management of common 
scab of potato through Pseudomonas 
species and vermicompost. Biological 
Control, 57(2), pp. 150-157.

Suradej Sudkomkam, 2018. Situation 
of Floriculture and Ornamental 
Plant in Thailand, https://www.
technologychaoban.com/flower-and-
decorating-plants/article_41764 [access 
on 28/09/2018].

Zarel, M., Abadl, V.A.J.M., and Moridl, 
A., 2017. Comparison of  vermiwash 
and  vermicompost tea properties 
produced from  different organic 
beds under  greenhouse conditions. 
International Journal of Recycling of 
Organic Waste in Agriculture, https://doi.
org/10.1007/s40093-017-0186-2.


