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Development of soil-based growing media for green oak lettuce production
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ABSTRACT: The objective of this study was to investigate the effect of soil-based growing media on the
growth and yield of green oak lettuce for 3 harvest times. The experiment design was completely random-
ized design (CRD) with 8 treatments and 5 replications. Treatments were consisting of T1-T3 commercial soil
A-C, T4; loamy soil: coconut dust: rice husk: cow manure: chicken manure at a ratio of 1:1:1:1:0.5 by vol-
ume, T5; loamy soil: coconut dust: rice husk: cow manure: chicken manure at a ratio of 1:1:1:1:1 by
volume, T6; loamy soil: coconut dust: rice husk: chicken manure: vermicompost at a ratio of 1:1:1:0.5:0.5
by volume, T7; loamy soil: coconut dust: rice husk: chicken manure: vermicompost at a ratio of
1:1:1:1:0.5 by volume, and T8; loamy soil: coconut dust: rice husk charcoal: cow manure: chicken manure
at a ratio of 1:1:1:1:0.5 by volume. The result reviewed that the soil-based growing media, which consisted
of loamy soil: coconut dust: rice husk: cow manure: chicken manure at a ratio of 1:1:1:1:0.5 by volume (T4)
was the most appropriate ratio in order to make the highest above-ground fresh weight of green oak lettuce
for all 3 harvest times and provide the lowest cost of growing media that was 7.52 Baht/ 1 kg fresh weight
yield. In addition, all 5 formulas of the self-mixed growing media (T4-T8) gave the higher results of vegeta-
tive growth and yield rather than that of all 3 formulas of commercial growing media (T1-T3).
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Table 1 Selected chemical properties of ingredients for preparing a soil-based growing media

Sample - EC? Organic  Total N* . ps Total K* CIN
(dS/m) matter’(%) (%) (%) (%) ratio

Soil 7.88 0.13 4.04 0.09 0.27 0.11 25
Coconut dust 5.43 2.35 99.83 0.27 0.33 1.02 164
Ground coconut 5.78 2.46 99.24 0.36 0.15 1.61 144
Rice husk 5.93 1.33 74.57 0.17 0.53 0.44 210
Rice husk charcoal 10.28 1.11 574 0.10 0.65 0.97 44
Chicken manure 8.58 6.79 30.01 1.96 8.81 2.92 12
Cow manure 8.10 2.58 60.30 1.44 0.97 1.04 24
Vermicompost 5.30 4.38 46.40 2.31 1.86 0.23 1

"pH(1:1H ,O); “EC (1:5H O) ¥ OM (Walkley and Black method); “ N
K (wet digestion method)

(Vanadomolybdate method)
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Table 2 Selected chemical properties of soil-based growing media before and after planting

roatmont o EC” Organic Total N¥ Total P* Total K¥
(dS/m)  matter’(%) (%) (%) (%)
Before planting
T1 7.39 a 1.70a 11.29 ¢ 0.56 c 0.12e 0.31e
T2 6.54 d 0.79c¢c 13.09b 0.65b 0.12e 0.39d
T3 6.58d 0.77 c 6.75 ¢ 0.34 e 0.01f 0.03 f
T4 6.75 cd 0.37 ef 12.87b 0.64 b 0.71c 0.50c
T5 7.07b 0.36 f 10.27d 051d 0.94 a 0.69 a
T6 6.43d 0.49 de 14.08 a 0.70 a 0.78 b 0.50¢c
T7 7.24 ab 1.27b 10.97 cd 0.55 cd 0.80b 0.57 b
T8 6.96 bc 0.51d 13.14 b 0.66 b 0.65d 0.46c
F-test ok ok ok . ok ok
C.V. (%) 2.50 8.72 4.38 4.52 5.80 8.02
After 3rd planting
T1 6.47d 2.39¢c 16.81c 0.32 f 0.48 e 0.45d
T2 553 f 4.85a 2797 a 0.28 h 0.28 g 0.77 ab
T3 6.90 a 1.60e 10.84 e 0.31g 0.42f 0.46 d
T4 6.60 c 1.47 f 22.68b 0.76 c 1.95b 0.51 cd
T5 6.30 e 2.84b 21.30b 0.78 b 2.60 a 0.81a
T6 6.73 b 0919 12.87 d 0.54 d 0.98¢c 0.53 cd
T7 6.40d 1.80d 2277 Db 0.83 a 2.62a 0.77 ab
T8 6.77 b 1.54 ef 13.17d 0.53e 0.91d 0.74 b
F-test ok ok . . . .
C.V. (%) 0.63 3.29 5.99 0.10 1.86 5.54

YpH (111 H,0); 7EC (1:5 H,0); ¥ OM (Walkley and Black method); “ N (Kjeldahl method); * P

(Vanadomolybdate method); ® K (wet digestion method)
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Table 3 Plant height and leaf number of green oak lettuce grown under the different treatments of

soil-based growing media

Height (cm) Leaf number
Treatment
1st harvest  2nd harvest 3rd harvest 1st harvest 2nd harvest 3rd harvest

T1 1.70 " 5.90 d 3.67¢g 3.00d" 767f 2.67d
T2 147 e 3.37e 5.07 f 3.00d 5.00g 6.67 d
T3 2.87d 5.63d 8.33d 3.00d 10.00 e 6.17 d
T4 11.80 a 13.67 a 1543 b 22.67 a 18.33 ab 3533 a
T5 8.87¢c 11.67 bc 7.03 e 14.33 ¢ 15.33 ¢ 26.67 b
T6 12.00 a 12.17 abc 19.67 a 25.00 a 19.00 a 37.33a
T7 10.53 b 10.67 c 9.83¢c 22.67 a 13.00d 2533 b
T8 8.57c 13.33 ab 9.77c 17.33 b 17.33b 19.33 ¢

F-test . . - . ok -,

V. (%) 4.53 10.01 7.01 1030 6.18 11.48

** Significance at the 99% confidence level
" Mean followed by the same letters are not significantly different at p<0.05 by Duncan’s multiple
range test
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Table 4 Fresh and dry weights of green oak lettuce grown under the different treatments of soil-
based growing media
1st harvest 2nd harvest 3rd harvest
Treatment
shoot root shoot root shoot root
Fresh weight (g)
T1 0.74 1" 0.43 d 0.74 e 0.48 d 0.30e 0.27 f
T2 0.84 f 0.57d 0.81e 0.60 d 0.74 e 0.55f
T3 0.93 f 0.77d 097 e 0.80d 5.04d 1.12e
T4 66.67 a 3.84a 80.00 a 3.43 bc 49.28 ab 7.44 a
T5 17.97 e 1.88¢c 56.33 d 3.63 ab 21.69c 2.52d
T6 52.15b 418 a 80.63 a 3.50 bc 50.21 a 6.13 b
T7 39.06 ¢ 2.65b 72.33b 4.00 a 4597 b 3.57¢c
T8 21.13d 243 b 59.67 c 3.03¢c 18.77 ¢ 3.00d
F-test . . . . . .
C.V. (%) 6.79 14.92 2.61 10.88 8.67 10.64
Dry weight (g)
T1 0.04 e 0.07d 0.04 e 0.07d 0.01c 0.03d
T2 0.05e 0.09d 0.04 e 0.09 d 0.04 c 0.06 d
T3 0.06 e 0.12d 0.05e 0.12d 0.25¢c 0.11d
T4 3.27 a 0.70 a 3.60b 0.40 bc 2.70a 0.53 ab
T5 1.23d 0.28¢c 3.10 cd 0.77 a 1.03b 0.33¢c
T6 3.00b 0.60 a 430a 0.47 bc 2.80a 0.57 a
T7 1.83 ¢ 0.37 bc 3.33 bc 0.78 a 257 a 0.30c
T8 1.17d 0.47b 2.77d 0.33¢c 1.17b 047 b
F-test o . . . . .
C.V. (%) 8.14 18.40 13.12 15.00 18.17 18.26

** Significance at the 99% confidence level
" Mean followed by the same letters are not significantly different at p<0.05 by

Duncan’s multiple range test
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Table 5 Growing media cost and economic return of green oak lettuce production under the

different treatments of soil-based growing media for 3 harvest times

Treatment
Factor
T1 T2 T3 T4 T5 T6 T7 T8

1. Total costs (baht/ bag) " - - - 4.48 5.54 9.01  10.06 4.29
2. Market price of growing

) 25.00 25.00 25.00 25.00 25.00 25.00 25.00 25.00
media (baht/ bag)
3. Net profit of growing

) - - - 20.52 19.46 1599 1494  20.71
media (baht/ bag)
4. Total yield for 3 harvest
times (kg/ growing media 0.0053 0.0072 0.0208  0.5879 0.2880 0.5490 0.4721 0.2987
bag)
5. Yield price (baht/ kg) * 100.00 100.00 100.00  100.00 100.00 100.00 100.00 100.00
6. Total income from lettuce
yield for 3 harvest times 0.53 0.72 2.08 58.79 28.80 54.90 47.21 29.87
(baht/ growing media bag)
7. Total cost of growing me-
dia for 1 kg of green oak 4,681.65 3,486.75 1,200.77 7.62 19.24 16.41  21.31 14.36

lettuce production (baht)

- No data (T1-T3 are commercial growing media)

" Calculation from raw materials using for growing media production (T4-T8) in standard plastic

bag (13x21 inch)

? Annual average price of hygienic green oak lettuce in 2018-2019
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