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Effects of bio-extract on growth and quality of baby red cos lettuce
(Lactuca sativa L.) cultivated in hydroponics system
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ABSTRACT: Bio-extract is the local wisdom of farmers by using plant and animal waste fermented with molasses
and microorganism. However, many farmers are still not convinced about using bio-extract instead of using
chemicals due to lack of academic information. The objective of this study was to compare the 4 bio-extracts and
Phranakhon nutrient solution on growth and quality of baby Red Cos Lettuce (Lactuca sativa L.) in the
hydroponics system with dynamic root floating technique (DRFT). The study used completely randomize design.
The 4 bio-extracts comprised of bio-extract from milk, fruit, fish scrap, and Pomacea canaliculata. The cultivation
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time was 28 days. The results showed that Phranakhon nutrient solution had the best of stem height (10.43+0.20
cm) following by bio-extract from milk (9.48+0.29 cm). The bio-extract from milk had the best of plant width
(17.56+0.43 cm). The Phranakhon nutrient solution had the best of leaf number (32.08+0.47 leaves) following by
bio-extract from milk (30.21+0.53 leaves). The Phranakhon nutrient solution had the best of fresh and dry weight
(20.22 +0.45 and 0.86+0.78 ¢, respectively) following by bio-extract from milk (14.89+0.86 and 0.84+0.45 g,
respectively). For pigments (chlorophyll a, chlorophyll b, total chlorophyll, and total carotenoids), the
Phranakhon nutrient solution had the best (119.97+0.5, 43.27+0.25, 43.05+0.54, and 158.23+0.32 SPAD unit,
respectively) following by bio-extract from milk (90.04+0.67, 35.90+0.85, 35.21+0.34, and 125.95 + 0.46 SPAD unit,
respectively). In conclusion, comparison of Phranakhon nutrient solution with the 4 bio-extracts revealed that bio-
extract from milk yielded close to Phranakhon nutrient solution in baby Red Cos Lettuce. The data from this
study was suggestion to the farmers which could reduce their use of chemicals for growing of baby Red Cos
Lettuce and use bio-extracts as an alternative choice.

Keywords: bio-extract; Lactuca sativa L. cv. baby red cos lettuce; hydroponics system; gsrowth
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Figure 1 Seedling and planting p‘reparation

A: Baby Red Cos lettuce 7 days age in tray D: Baby Red Cos lettuce 14 days age in DRFT
B: Baby Red Cos lettuce 7 days age in DRFT E: Baby Red Cos lettuce 21 days age in DRFT
C: Baby Red Cos lettuce 7 days age in DRFT F: Baby Red Cos lettuce 28 days age in DRFT
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Table 1 The average of stem height of (Lactuca sativa L.) cv. baby Red Cos Lettuce after supplied with different

treatments at harvest stage (28 days after planting)

Stem height (cm)

Nutrient solution formula

7 days 14 days 21 days 28 days
Phranakhon 2.26£0.23 a 4.71+0.25 a 7.65+0.12 a 10.43+0.20 a
Bio-extract from milk 2.14+0.27 ab 4.62+0.43 a 7.15+0.46 a 9.48+0.29 b
Bio-extract from fruit 2.14+0.27 ab 3.74+0.45 b 6.94+0.67 a 7.39+0.68 d
Bio-extract from fish scrap 2.09+0.13 b 4.48+0.89 a 7.02+0.45 a 8.88+0.79 bc
Bio-extract from 2.03+0.47 bc 3.84+0.43 b 6.08+0.16 b 8.50+0.49 c

Pomacea canaliculata

Different letter within the column indicate significant differences according to the DMRT (P<0.05)



KHON KAEN AGRICULTURE JOURNAL 49 (2): 304-311 (2021)./d0i:10.14456/kaj.2021.26. 309

Table 2 The average of plant width of (Lactuca sativa L.) cv. baby Red Cos Lettuce after supplied with different
treatments at harvest stage (28 days after planting)

Plant width (cm)
Nutrient solution formula

7 days 14 days 21 days 28 days
Phranakhon 4.02+0.43 b 5.78+0.10 b 11.24+0.13 b 15.04+0.54 b
Bio-extract from milk 4.34+0.56 a 6.60+0.78 a 12.42+0.97 a 17.56+0.43 a
Bio-extract from fruit 3.09+0.46 d 5.04+0.32d 9.43+0.54 ¢ 12.24+0.86 d
Bio-extract from fish scrap 4.03+0.71 b 5.65+0.34 11.17+0.23 ab 13.60+0.21 ¢
Bio-extract from 3.78+0.46 ¢ 4.98+0.43 d 10.82+0.45 b 13.54+0.56 ¢

Pomacea canaliculata

Different letter within the column indicate significant differences according to the DMRT (P<0.05)

Table 3 The average of leaf number of (Lactuca sativa L.) cv. baby Red Cos Lettuce after supplied with different

treatments at harvest stage (28 days after planting)

Leaf number (Leaf)

Nutrient solution formula

7 days 14 days 21 days 28 days
Phranakhon 7.54+0.49 a 14.33+0.96 a 23.29+0.45 a 32.08+0.47 a
Bio-extract from milk 7.50+0.93 a 13.83+0.45 a 21.29+0.47 ab 30.21+0.53 a
Bio-extract from fruit 6.41+0.57 b 11.00+£0.75 b 14.62+0.76d 24.62+0.94 b
Bio-extract from fish scrap 6.91+£0.53 a 12.87+0.63 a 18.62+0.67 bc 28.95+0.46 a
Bio-extract from 6.50+0.32 b 12.87+£0.43 a 16.21+0.56 cd 25.04+0.13 b

Pomacea canaliculata

Different letter within the column indicate significant differences according to the DMRT (P<0.05)

Table 4 The average of fresh and dry weight of (Lactuca sativa L.) cv. baby Red Cos Lettuce after supplied with
different treatments at harvest stage (28 days after planting)

Nutrient solution formula Fresh weight (g) Dry weight (g)
Phranakhon 20.22+0.45 a 0.86+0.78 a
Bio-extract from milk 14.89+0.86 b 0.84+0.45 b
Bio-extract from fruit 10.73+£0.49 cd 0.44+0.24 b
Bio-extract from fish scrap 12.31+0.73 bc 0.83+0.46 b
Bio-extract from 7.77+0.62 d 0.58+0.54 b

Pomacea canaliculata

Different letter within the column indicate significant differences according to the DMRT (P<0.05)
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Table 5 The average of chlorophyll a, chlorophyll b, total chlorophyll, and total carotenoids in leaves of
(Lactuca sativa L.) cv. baby Red Cos lettuce (28 days after planting)

Total Total
Chlorophyll a Chlorophyll b
Nutrient solution formula chlorophyll carotenoids
(SPAD unit) (SPAD unit)

(SPAD unit) (SPAD unit)

Phranakhon 119.97+0.5 a 43.27+0.25 a 43.05+0.54 a 158.23+0.32 a
Bio-extract from milk 90.04+0.67 a 35.90+0.85 ab 35.21+0.34 ab 125.95+0.46 ab
Bio-extract from fruit 69.81+£39 a 25.83+0.61 ab 28.52+0.63 ab 95.64+0.58 ab
Bio-extract from fish scrap 74.86+0.47 ab 26.36+0.73 ab 26.70+0.65 ab 101.22+0.37 ab
Bio-extract from 10.00+0.89 b 20.13+0.51 b 21.55+0.45 b 75.05+0.52 b

Pomacea canaliculata

Different letter within the column indicate significant differences according to the DMRT (P<0.05)
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