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ABSTRACT: The aim of this work was to determine the effects of bio-extracts on growth and quality of
lettuces. The experimental design was RCBD (Randomized Complete Block Design) with 3 treatments and 4
replications include chemical fertilizer (16-16-16), bio-extract of fish meal and bio-extract of soybean meal. This
experiment was conducted at The Division of Crop Production, Faculty of Agricultural Technology,
Rajamangala University of Technology Thanyaburi. The result of this study showed that the vegetative yield of
butter head and red oak lettuces treated with bio-extract of fish meal and soybean meal was similar to chemical
fertilizer. There was no statistically difference on the vegetative yield of red coral and green oak lettuces. Both of
bio-extract of fish meal and soybean meal could increase the color of leaves in red oak and green oak lettuces
than chemical fertilizer. Bio-extract of fish meal could increase the color of leaves in red coral and butter head
lettuces than bio-extract of soybean meal and chemical fertilizer respectively.

Keywords: Bio-extract, Red Oak, Green Oak, Red Coral, Butter Head

1. INTRODUCTION

Vegetables are plants which everybody
consumes everyday more or less differently. Due to
the fact that vegetables are composed of several
kinds of essential nutrient. Therefore, vegetables are
favored for every household. As we can see in
almost every kind of food, there are vegetables as
ingredients to flavor better taste of food. They are
also used as decoration and make dishes look
beautiful and appetizing. As to the value of
vegetable consumption of general people is selecting
vegetables without traces of worms’ destruction or
pest, so farmers have to beautify their vegetables to
meet the demands of consumers. Once buyers eat
those vegetables, they may obtain the danger of
toxic residue remained in them. Currently, bio-
extract has been used in agricultures in many aspects,
especially vegetable and plant production.

Reference [1] shows that bio-extract is
fermented water derived from decomposition of
remained materials from various parts of plants or
animals by the fermenting procedure of anaerobic
condition. Microorganisms decomposes plants and
animals waste and transforms them to solution as
well as uses enzyme generated naturally or adding
enzyme to accelerate decomposing [2]. Bio-extract
will adjust the condition of acids and bases in soil
and water. It helps create plants’ hormones and
decompose organic matters [3]. To produce
numerous quantities of plants, it’s necessary to use
high chemicals causing hazard to consumers and
producers. Using chemicals benightedly of
agriculture will affect ecological system both
physical and biological ways, especially human’s
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health and life quality [4]. To use chemicals is
convenient and easy to find in markets as well as
increases products of plants quickly.

On the other hand, using chemicals in agriculture
will be slowly decomposed. Therefore, they will be
accumulated and spread around which will turn into
pollution of environment. They will ruin the balance
of soil, water, air and will transmit into food chain.
Plus, there will be remained chemicals in
agricultural products. The lasted long remained
chemicals will enable pest to adjust itself and resist
drug action [5]. There will be the dissemination of
pest which destroys agricultural products.
Agricultural area will be deteriorated. According to
these reasons, it’s a start-up of making bio-extract to
replace chemicals in order to create safety for
manufacturers and consumers. Consequently, the
study of bio-extract using for lettuce’s production
may help leverage the capability of vegetable’s
production safely as well as reduce the cost of
vegetable’s production because lettuce are popular
consuming extensively among groups of people who
love their health. The aim of this research was to
examine the vegetative yield of lettuces when treated
with bio-extracts.

2. MATERIALS AND METHODS
2.1 Experimental details

The experiment was conducted at The Division
of Crop Production, Faculty of Agricultural
Technology, Rajamangala University of Technology
Thanyaburi. To study on effect of bio-extracts on
vegetative growth and quality of 4 cultivars lettuces
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(red oak, green oak, red coral and butter head). The
experimental design was RCB with 4 replications
and 3 treatments include chemical fertilizer (16-16-
16), bio-extract of fish meal and bio-extract of
soybean meal which were applied at 3 weeks after
planting. Chemical fertilizer was applied 2 g./pot
and both of bio-extracts which were applied 200
ml./plant/week. Sample plants were observed for
vegetative growth, plant height, shrub width, number
of leaves, fresh weight and color of leaves.

3. RESULTS

3.1 Red oak lettuce

Red oak lettuce grown in media with chemical
fertilizer had the widest average of shrub width
(26.03 cm.) while the treatments with bio-extract of
soybean meal and bio-extract of fish meal showed
25.1 and 24.63 cm. respectively. The maximum
number of leaves (14.92) was from treatment with
chemical fertilizer, whereas bio-extract of soybean
meal and bio-extract of fish meal presented 13.93
and 13.87, respectively. There is no significant
difference between three treatments (Table 1).
However, comparison of height among three
treatments found that the maximum average of
height red oak is growing with bio-extract of
soybean meal (15.92 c¢cm), bio-extract of fish meal
(14.58) and chemical fertilizer (13.50), respectively.

Table 1 The vegetative yield of red oak lettuce
treated with chemical fertilizer, bio-extract
of fish meal and soybean meal.

Table 2 The color of leaves in red oak lettuce
(Greyed-Red Group)

Treatment

Color of leaves

Chemical fertilizer (16-16-16)
Bio-extract of fish meal
Bio-extract of soybean meal

Red(Greyed-Orange 166A)
Red (Greyed -purple 187A)
Red (Greyed -purple 187A)

Vegetative yield

Treatment Height ~ No.ofleaves ~ Shrubwidth  Fresh weight
(cm) (em) )
Chemical fertilizer(16-16-16) 1350 1492 26,03 122.20a
Bio-extract of fish meal 15924 1387 521 11837h
Bio-extract of soybean meal 1458 ab 1393 2463 17424
F test * ns ns *
V(%) 540 1673 467 213

Means followed by the same letter at the same
column were not significantly different by LSD
* significant at P<0.05 and ns not significant

Treatments with chemical fertilizer and bio-
extract did not show color differences of lettuce
leaves using necked eyes. However, lettuce leaves
had color differences using color chart (RHS) by
leaves of red oak with chemical fertilizer showed
greyed-orange (166A) and with bio-extracts are
greyed-purple(187A) (Fig. 1, Table 2).

Bio-extract of
soybean

Chemical fertilizer Bio-extract of

(16-16-16) fish meal

Fig. 1 The color of leaves in red oak lettuce treated
with chemical fertilizer, bio-extract of fish
meal and soybean meal.

3.2 Green oak lettuce

Green oak lettuce grown in media with chemical
fertilizer had the maximum number of leaves (15.00),
whereas bio-extract of soybean meal and bio-extract
of fish meal presented 12.58 and 10.58, respectively.
The widest average of shrub width (22.50 cm) was
from treatment with chemical fertilizer while the
treatments with bio-extract of soybean meal and bio-
extract of fish meal showed 20.46 and 19.79 cm
respectively. There is no significant difference
between three treatments (Table 3). However,
comparison of fresh weight among three treatments
found that the maximum average of fresh weight is
growing with chemical fertilizer (55.90 g.), bio-
extract of soybean meal (35.96 g.) and bio-extract of
fish meal (25.86 g.), respectively.

Table 3 The vegetative yield of green oak lettuce
treated with chemical fertilizer, bio-extract
of fish meal and soybean meal.

Vegetative yield

Treatment Height ~ No. of leaves Shrub width Fresh weight
(cm) (cm) ()
Chemical fertilizer(6-16-16) 16.42 1500a 2250 55.90a
Bio-extract of fish meal 1533 1058 b 19.79 2586
Bio-extract of soybean meal 16.92 12.58ab 2046 3596 ab
Ftest ns * ns *
V() 1230 1673 10,03 331

Means followed by the same letter at the same
column were not significantly different by LSD
* significant at P<0.05 and ns not significant
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Treatments with chemical fertilizer and bio-
extract did not show color differences of lettuce
leaves using necked eyes. However, lettuce leaves
had color differences using color chart (RHS) by
leaves of green oak with chemical fertilizer showed
Yellow-Green group (144 B) and with bio-extracts
are Yellow-Green group (145 A) (Table 4, Fig. 2).

Table 4 The color of leaves in green oak lettuce
(Green Group)

Treatment Color of leaves
Chemical fertilizer(16-16-16) Green (Yellow-Green group 144 B)
Bio-extract of fish meal Green (Yellow-Green group 145 A)

Bio-extract of soybean meal Green (Yellow-Green group 145 A)

Bio-extract of
soybean

Chemical fertilizer Bio-extract of
(16-16-16) fish meal

meal

Fig. 2 The color of leaves in green oak lettuce
treated with chemical fertilizer, bio-extract of
fish meal and soybean meal.

3.3 Red coral lettuce

Red coral lettuce treated with bio-extract of
soybean meal had the widest average of shrub width
(27.35 cm.) while the treatments with chemical
fertilizer and bio-extract of fish meal showed 21.16
and 20.33 cm. respectively. The maximum number
of leaves (10.41) was from treatment with bio-
extract of soybean meal, whereas chemical fertilizer
and bio-extract of fish meal presented 10.16 and
9.57, respectively. There is no significant difference
between three treatments (Table 5). However,
comparison of height among three treatments found
that the maximum average of height red coral is
growing with bio-extract of soybean meal (13.66
cm.), bio-extract of fish meal (12.41) and chemical
fertilizer (11.91), respectively. There is no
significant difference between three treatments.
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However, comparison of fresh weight among three
treatments found that the maximum average of fresh
weight is growing with bio-extract of soybean meal
(16.93 g.), chemical fertilizer (15.39 g.) and bio-
extract of fish meal (12.01 g.), respectively.

Table 5 The vegetative yield of red coral lettuce
treated with chemical fertilizer, bio-extract
of fish meal and soybean meal.

Vegetative yield

Treatment Height No. of leaves  Shrub width  Fresh weight
(cm) (em) ©
Chemical fertilizer(16-16-16) 11.91a 10.16 21.16 15.39
Bio-extract of fish meal 12.41a 9.57 20.33 12.01
Bio-extract of soybean meal 13.66a 1041 21.35 16.93
F test ns ns ns ns

CV (%) 10.59 17.99 18.88 22.94

Means followed by the same letter at the same
column were not significantly different by LSD
ns= not significant

However, lettuce leaves had color differences
using color chart (RHS) by leaves of red coral with
chemical fertilizer showed greyed-red (178A) and
with bio-extracts are greyed-red (181B and182A)
(Table 6, Fig.3).

Table 6 The color of leaves in red coral lettuce
(Greyed-Red Group)

Color of leaves
Red(Greyed-Red 178A)
Red (Greyed -Red 182A)
Red (Greyed -Red 181B)

Treatment
Chemical fertilizer (16-16-16)
Bio-extract of fish meal

Bio-extract of soybean meal

Bio-extract of
soybean meal

Bio-extract of
fish meal

Chemical fertilizer
(16-16-16)

Fig. 3 The color of leaves in red coral lettuce treated
with chemical fertilizer, bio-extract of fish
meal and soybean meal.
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3.4 Butter head lettuce

Butter head lettuce grown in media with bio-
extract of soybean meal had the widest average of
shrub width (27.03 cm) while the treatments with
chemical fertilizer and bio-extract of fish meal
showed 21.11 and 20.33 cm respectively. The
maximum number of leaves (19.66) was from
treatment with chemical fertilizer, whereas bio-
extract of fish meal and bio-extract of soybean meal
presented 15.58 and 15.08, respectively. There is no
significant difference between three treatments
(Table 7). However, comparison of height among
three treatments found that the maximum average of
height butter head is growing with bio-extract of
soybean meal (22.12 cm), chemical fertilizer (21.80
cm) and bio-extract of fish meal (18.99 cm),
respectively. There was a significant difference
between three treatments. However, comparison of
fresh weight among three treatments found that the
maximum average of fresh weight is growing with
bio-extract of fish meal (53.49 g.), bio-extract of
soybean meal (50.27 g.) and chemical fertilizer
(47.60 g.), respectively. There is no significant
difference between three treatments.

Table 7 The vegetative yield of butter head lettuce
treated with chemical fertilizer, bio-extract
of fish meal and soybean meal.

Vegetative yield

Treatment Height

(cm)

No. of leaves ~ Shrub width  Fresh weight

(cm) (9

Chemical fertilizer(16-16-16)
Bio-extract of fish meal

21.80a 19.66 21.16 47.60

18.99b 15.58 20.33 53.49

Bio-extract of soybean meal 22.12a 15.08 27.03 50.27

F test * ns ns ns
CV (%) 5.41 14.14 6.10 12.40

Means followed by the same letter at the same
column were not significantly different by LSD
* significant at P<0.05 and ns not significant

Treatments with chemical fertilizer and bio-
extract did not show color differences of lettuce
leaves using necked eyes. However, lettuce leaves
had color differences using color chart (RHS) by
leaves of butter head with chemical fertilizer showed
Green group (141 B) and with bio-extracts were
Green group (138 A) (Table 8, Fig. 4).

Table 8 The color of leaves in butter head lettuce
(Green Group)

Treatment Color of leaves

Chemical fertilizer(16-16-16)
Bio-extract of fish meal

Green (Green group 141 B)
Green (Green group 138 A)

Bio-extract of soybean meal Green (Green group 138 A)
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Bio-extract of
soybean

Chemical fertilizer Bio-extract of
(16-16-16) fish meal
meal

Fig. 4 The color of leaves in butter head lettuce
treated with chemical fertilizer, bio-extract of
fish meal and soybean meal.

4. DISCUSSION

The availability of nutrients in the bio-extract
could promote plant growth [6]. However, using
only bio-extracts did not enhance plant growth,
because the amount of macronutrients and
micronutrients in the bio-extract was low and
insufficient for plant growth [7]. This finding was
similar to the study by [8]. However, the quantity of
nutrients in the bio-extract was quite low and
insufficient to support plant growth. In addition,
soybean and fish meal may contain some specific
groups of microorganisms that can promote plant
growth as plant growth promoting bacteria (PGPB).
Several investigations reported that PGPB can
produce plant growth regulators, such as indole
acetic acid (IAA), gibberellic acid, cytokinins and
gaseous phytohormone (ethylene) [9]. Moreover,
some groups of PGPB can fix nitrogen gas, dissolve
unavailable phosphate and produce siderophore as
an iron chelator, as well as deter plant pathogens
[10]. According to the Sustainable Agriculture
Forum (SAF) [11], bio-extracts can help to lessen
the impact of disease, viruses and water pollution
affecting fisheries. Bio-extracts also can enhance
soil substance and fertility, reduce insects, viruses
and other infestation. Plants can absorb only
nutrients that are in solution. Nutrients in chemical
fertilizers are usually immediately available to plants.
Organic fertilizers may take more time to release the
nutrients as they need some microbial activity to get
them working [12], [13].

However, the use of bio-extract for cultivation
compared to chemical fertilizer is environmentally
friendly, low cost and an appropriate way to dispose
of agricultural wastes. Further study of different
combinations of soybean meal bio-extract and fish
meal bio-extract is warranted, and the optimal
dilution ratios of these bio-extracts still need to be
investigated.
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5. CONCLUSION

All lettuces growth rates increased slowly and
showed significant differences after 21-28 days of
cultivation. The vegetative growth in fresh weight of
red oak lettuce similar to chemical fertilizer with
difference statistically significant when treated with
bio-extract of fish meal and soybean meal. There
were no statistically difference on the vegetative
growth of green oak lettuce. Both of bio-extract of
fish meal and soybean meal could increase the color
of leaves in red oak, red coral and butter head
lettuces than chemical fertilizer.

6. ACKNOWLEDGEMENTS

The author would like express thanks to RMUTT
for providing the research fund.

7. REFERENCES
[1] Sassanarakkit, S. Bio-extract. Department of
biotechnology. Thailand Institute of Scientific
and Technological Research, 1999.pp. 3-5.

[2]
Available online:
[http://www.organicthailand.com]. May, 2015.
Division of agricultural chemical. Plant
hormone and plant nutrients in bio-extract.
Department of agriculture.  Ministry  of
agriculture and cooperative, Bangkok, Thailand,
1999. pp. 381-387.

Division of soil and water conservation.
Production and using of organic fertilizer to
improve soil. Department of land and
development. Ministry of agriculture and

(3]

[4]

cooperative, Bangkok, Thailand, 1999. pp.43-47.

[5] Osotsapa Y. Plant nutrients. Kasetsart
University Press. Bangkok, Thailand, 1996. pp.

38-40.

Department of land and development. Fish meal.

159

[6] Omsub, N. Bioextract. Entomol. Zool.Gazett.

Vol.24, No.2, 2002, pp. 154-158.

Chonthicha, V. and P. Thanpisit. The effects of

bio-extract with nutrient solution on French

Marigolds in hydroponic cultivation system.

Thammasat Uni. Sci. Technol. J. Vol.13, No.2,

2005, pp. 53- 62.

Department of Agriculture. Basic Scientific

Data of Bio-extract Solutions: Part 1. Quick

Printed Offset, Bangkok, Thailand, 2004, pp.

21-23.

Ahmad, F., I. Ahmad and M.S. Khan. Screening

of free-living rhizospheric bacteria for their

multiple plant growth promoting activities.

Microbiol. Res. VVol.63, 2008, pp. 173-181.

[10]Compant, S., B. Duffy, J. Nowak, C. Clement
and E.A. Barka. Use of plant growth promoting
bacteria for biocontrol of plant diseases:
principles, mechanisms of action and future
prospects: Mini  review. Appl. Environ.
Microbiol. Vol.71, 2005, pp. 4951-4959.

[11] Sustainable Agriculture Forum (SAF). Bio-
extract. Available online:
[http://rightslinklao.org/eng/index.php?option=c
om_docmané&task=doc_download&gid=78&lI
temid=70], February, 2013.

[12]Mai, V. T., Chulaka, P., Kasem, S. and
Kaewsorn, P. Effects of Bio-charcoal and
Organic Fertilizer on the Growth of Mini
Chinese Kale. Agricultural Sci. J. Vol.44, No.2
(Suppl.), 2013, pp. 648-656.

[13] Suwanakeree, C. Effect of bio extract from
Garbage community for product and sweetness
of queen variety Tomato. Proceedings of 53"
Kasetsart University Annual Conference, 3-6
February 2015, Kasetsart University, Thailand
pp.480-487.

(7]

(8]

(9]

Copyright © Int. J. of GEOMATE. All rights reserved,
including the making of copies unless permission is
obtained from the copyright proprietors.



http://www.organicthailand.com/
https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Suwanakeree%2c+C.%22

	1. INTRODUCTION
	2. MATERIALS AND METHODS
	6.  Acknowledgements
	7.  referenceS

