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Effects of Compost Leachate on Growth and Yield of Leaf

Lettuce in Hydroponic Culture
Ryoo, Jong Won
College of Life Science and Natural Resources, Sangji University

Summary

The compost leachate was dark-colored solution that leaches out of the bottom of the compost
pile. The compost leachate wss rich in nutrients and can potentially used in plant culture. In the
organic production, commercial liquid fertilizer was used to insure the availability of nutrients
during the formation of the yield. The cost of supplemental liquid fertilizer could be reduced by
developing a fertilizer based on animal fertilizer.

This experiment was conducted to investigate the effect of different combination of compost
leachate and conventional inorganic solution in hydroponic culture for lettuce growth. Six different
treatments were applied. The compost leachate(CL) and nutrient solution(NS) were mixed by six
different mixing ratios of 0:100, 20:80, 40:60, 60:40%, 80:20 and 100% :0% based on
nitrogen content. The chemical nutrient solution was the solution of National Horticulture Research
Station for the growth of leaf lettuce. The concentration of nutrient solution was adjusted 1.5
mS/cm in EC.

The compost leachate was low in phosphorus (P), calcium (Ca), magnesium(Mg), but rich in
potassium (K). The plant height of lettuce treated with CL 20+NS 80% was similar with 100%
NS of control plot. Plant height was highest in the plot of CL 20+ NS 80%. The treatment of
100% compost leachate was lowest in the growth characteristics of leaf lettuce. Number of leaf
was very low in 100% compost leachate compared with plot of chemical nutrient solution.

In the beginning of growth stage, SPAD value was reduced in plot treated with CL100%, but
CL20 + NS80% plot was higher compared to 100% compost leachate. SPAD value of leaf lettuce
leaves was decreased as the amount of CL was increased.

The dry weight of lettuce were 107.4, 1042g in plot of NS 100% and CL 20% +NS80%,
respectively. The leaf number and plant weight were decreased at high application plots of
compost leachate. The leaf lettuce showed lowest in the plot treated with 100% compost leachate,
and the growth of lettuce severely decreased after application of 100% CL treatment.
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The results showed that compost leachate can be use as liquid fertilizer for the organic

hydroponic production. The mixture solution of 20% of compost leachate and 80% of nutrient

solution could be used as a nutrition solution in hydroponic culture of leaf lettuce. Our studies

have shown that is possible to produce using compost leachate, although growth is slower than

when using a conventional inorganic hydroponic solution.
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Table 2. Treatments of experiment
Compost Nutrient
Treatment leachate solution
T1 100% 0%
T2 80% 20%
T3 60% 40%
T4 40% 60%
TS5 20% 80%
T6 0% 100%
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Table 1. Nutrient composition of compost leachate
T-N NO;-N NH4-N POs Ca0O MgO K;O | Suspended
Items solid
(mg/2) | (mg/¢) | (mg/2)| (mg/l) | (mg/£) | (mg/l) | (mg/2) | (mg/l)
Compost leachate| 528.6 98 176.6 159.3 455 22.7 1,447.6 3525
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Table 3. Growth characteristics of a hydroponically grown leaf lettuce by different
mixtures of compost leachate and nutrient solution at 18 days after transplanting

Treatments Lea{crl:;lgth Lea(fc mw)idth Leaf m(xg?er Roo(tcrl;:;'ngth Sg(/)\zD
CL 100% 14.1¢c 7.8¢ 9.7¢ 11.0c 353c
CL 80+NS 20% 14.0c 7.2¢ 9.0b 9.7¢ 35.8¢
CL 60+NS 40% 16.4b 9.3b 9.2b 12.9b 39.6a
CL 40+NS 60% 16.4b 10.8a 10.2ab 16.8a 36.8b
CL 20+NS 80% 17.4a 10.5a 11.8a 15.9a 39.5a
NS 100% 16.7ab 10.6a 11.8a 9.7c 33.8b

CL - Compost leachate, NS : Nuirient solution
* abc : Same letters are not significantly different with DMRT at 5% level.
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Table 4, Growth characteristics of a hydroponically grown leaf lettuce by different
mixtures of compost leachate and nutrient solution at 40 days after transplanting

Treatments Lea{cﬁ:;xgth Lea(fC g)xdth Leaf(;\:)mber Roo(tcr!gxgth SPAD 502

CL 100% 23.3¢ 11.6b 17.3¢ 11.8¢ 29.0
CL 80+NS 20% 24.0b 11.7b 17.0¢ 12.7b 33.0
CL 60+NS 40% 24.0b 11.9b 18.3b 15.5bc 31.0
CL 40+NS 60% 25.5ab 11.8b 18.3b 18.9b 322
CL 20+NS 80% 27.1a 134a 20.0a 18.1a 34.0

NS 100% 27.2a 12.7a 18.7b 18.8b 323

CL : Compost leachate, NS : Nutrient solution.
* abc : Same letters are not significantly different with DMRT at 5% level.
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Table 5. Fresh and dry weight of a hydroponically grown leaf lettuce by different mixtures
of compost leachate and nutrient solution at 18 days after transplanting

Treatments Fresh Wt.(g/plant) Index Dry wt.(g/plant) Index
CL 100% 25.8 60 34 56
CL 80+NS 20% 274 64 37 63
CL 60+NS-40% 404 94 54 90
CL 40+NS 60% 41.9 9% 5.6 95
CL 20+NS 80% 45.7 107 6.1 103
NS 100% 428 100 59 100

CL : Compost leachate, NS : Nutrient solution.
* abc : Same letters are not significantly different with DMRT at 5% level.

Table 6. Fresh and dry weight of a hydroponically grown leaf lettuce by different mixtures
of compost leachate and nutrient solution at 40 days transplanting

Treatments Fresh Wt.(g/plant) Index Dry wt.(g/plant) Index
CL 100% 46.8d 42 5.4e 40
CL 80+NS 20% 68.2¢c 61 7.9d 58
CL 60+NS 40% 79.4bc 71 9.4c 69
CL 40+NS 60% 94.2b 8 11.3b 83
CL 20+NS 80% 106.8a 96 13.1a 94
NS 100% 111.3a 100 13.6a 100

CL : Compost leachate, NS : Nutrient solution
* abc : Same letters are not significantly different with DMRT at 5% level.
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Table 7. Yield of a hydroponically grown
leaf lettuce by different mixtures
of compost leachate and nutrient

solution
Treatment T?;}lﬂﬁgd Index
CL 100% 186.3¢ 49
CLB0%+NS 20% 248.3d 65
CL60%+NS 40% 291.1¢ 77
CLA40%+NS 60% 344.4b 90
CL20%+NS 80% 374.2a 98
NS100% 383.7a 100

CL : Compost leachate, NS : Nutrient solution
* abc : Same letters are not significantly different
with DMRT at 5% level.
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