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Effects of Concentrated Pig Slurry Using Membrane Filter on

the Growth and Yield of Tomato in Nutriculture
Ryoo, Jong Won and Sec, Woon Kab
College of Life Science and Natural Resources, Sangji University

Summary

This experiment was conducted to investipate the effects of concentrated pig slurry using
membrane filter on growth of tomato in nutriculture. Pig slurry was filtered by ultra filtration and
concentrated by reverse osmosis process. Filtration of pig slurry was necessary to prevent the
hose clogging in nutriculture. The concentrated pig slurry (CS) 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 tomato. The concentration of nutrient solution was adjusted a
range of 1.6~2.0 mS/cm in EC.

The plant height of tomato treated with CS 20+ NS 80% was similar with NS 100% control
plot. Plant height was highest in the plot of CS 20+NS 80%. The treatment of 100%
concentrated pig slurry was lowest in the growth characteristics of tomato. Number of cluster was
very lower in 100% concentrated pig slurry compared with plot of chemical nutrient solution.

In the beginning of growth stage, SPAD reading value was reduced in plot treated with CS 100%,
but CS 20+ NS 80% plot was higher compared to 100% concentrated pig slurry. SPAD value of
tomato leaves was decreased as the amount of CS was increased. The SPAD value also in freatment
of concentrated pig slurry was lower in the middle growth stage compared to control plot.

The dry weight of stem and leaf were 107.4, 1042 g in plot of NS 100% and CS 20%+ NS
80%, respectively., The fruit number and weight were decreased at high application plots of
concentrated pig slurry. The fruit setting of tomato showed lowest in the plot treated with 100%
concentrated pig slurry, and the growth of tomato severely decreased after application of 100% CS
treatment.

In conclusion, the growth characteristics such as plant height and fruit weight of tomato were
not significantly different between the plots treated with mixture of 20%CS + 80%NS and 100%
nutrient solution treatment. In conclusion, the mixture solution of 20% of concentrated pig slurry
and 80% of nutrient solution could be used as a nutrition solution of tomato nuticulture.

(Key words : Tomato, Growth, Concentrated pig slurry, Nutriculture)
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Table 1. Nutrient composition of concentrated pig slurry

TN NO;N | NHiN T-P Ca Mg K Suspendied
/) | mg) | (o) | mge) | mge) | mgr) | meo) | 09
1,588.2 2 216.0 84.4 400.2 852.5 | 5885.1 152

Table 2. Nutrient composition (g/1 ton) of the nutrient solution for tomato of National

Horticultural Research Institute

KNO; NH4H,PO4

Ca(NOs)-4H20 MgS0s4.7TH,0

505 76

472 246
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Table 3. Well water quality in experiment farm

T-N T-P Ca Mg K EC
(mg/£) (mg/£) (mg/ £) (mg/£) (mg/ £) (s/cm)
0.655 0.013 28.1 4.51 0.49 82.5
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20%), E59u] 60%+ FY 40% EFA T
(CS 60%+NS 40%), =Zqu] 40% + %Y
60% 327 (CS 40% + NS 60%), 53N
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NS 80%), % 100% THEA2]F (NS 100%)
< 6] ATYFE F3ig.

Table 4. Treatments of experiment

Treatment Coqcenﬁated Nutrjent
pig slurry solution*

T1 100% 0%

T2 80% 20%

T3 60% 40%

T4 40% 60%

T5 20% 80%

T6 0% 100%

* Nutrient solution for tomato of National Horticultural
Research Institute
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Table 5. Growth characteristics by different nutrient mixtures of tomato

Treatments Plan(tc:le):xght Ir(x%e)x Stex(w:m;ijl)am. Ir(l;}sx

CS 100% 74.2d 41 9.73¢ 74
CS 80 +NS 20% 123.9¢ 67 9.0b 76
CS 60+ NS 40% 142.4b 79 9.2b 78
CS 40+ NS 60% 162.4b 90 10.2ab 86
CS 20+ NS 80% 192.0a 106 11.8a 100

NS 100% 180.6a 100 11.8a 100

CS : Concentrated pig slurry
NS : Nutrient solution

* abc : Same letters are not significantly different with DMRT at 5% level.
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Table 6. Effects of nutrient mixture on chlorophyll content(SPAD value) of tomato

Treatments 10 Aug. Index. 30 Aug. Index
CS 100% 38.9¢c* 74 36.2d 61
CS 80+NS 20% 42.9b 82 40.7c 68
CS 60+NS 40% 51.9a 99 40.9¢ 69
CS 40+NS 60% 54.5a 104 51.5b 87
CS 20+NS 80% 51.5a 98 49.7b 83
NS 100% 52.3a 100 59.5a 100

CS : Concentrated pig slurry
NS : Nutrient solution

* abc : Same letters are not significantly different with DMRT at 5% level.
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Table 7. Flower cluster and fruit setting cluster of tomato under the different mixtures of

concentrated pig slurry and nutrient solution

Treatments No. of flower cluster Ir(l%x No. Ofclfl:: ti;rsetting II(I;SX
CS 100% 3.0c 48 2.4c 55
CS 80+NS 20% 52b 83 3.5b 80
CS 60+NS 40% 5.7b 90 4.2a 100
CS 40+NS 60% 5.9ab 94 4.2a 100
CS 20+NS 80% 6.5a 103 4.5a 102
NS 100% {control) 6.3a 100 4.4a 100

CS : Concentrated pig slurry
NS : Nutrient solution

* abe :

A FeA 1396go2 dzFel
2o} oha 2oy FAAL FoAL
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]
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oFlH 2l 7

o7
5]

40%2} °oFl 60% EFA|ETFIA 1,180g=

7ol vlste] 6% FHa3tg

60%S} oFH  40% TETFOA 1,

2, FHYx

162go 2

A ARg Jegsid. EvtE F9 3
FSAFol FUR TF Y 20% ¥
8 80%2] EjtAE el A (CS 20% + NS 80%)
A 12702 7

2=
T

Same letters are not significantly different with DMRT at 5% level.

LM

l:ol-o::]’

594 100%

e Tl A 4502 1 Yok

ARG fEHL HAHELS CS 60% +

18% 4=tk 23 EvlE #5E 559
¥] 80% ¥ 20% EFTolA 691g2 % 45%
ZaHch 53] 5] 100% A8
HFLE 195g2 % dixTol vl 84% L
shgic.

Eulee] JFAdFE AAT A5 2

NS 40% H2TFeolA 135742 4 Jephge
U a2 gelef] dEidE 5 AE 2. &
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WAL= AT 04-0970 HYe] Yo
(Table 8).

Table 8. Characteristics of tomato fruit under the different mixture of nutrient solution

No. of fruiting| Fruit wt. per Mean fruit BER

Treatments plant Index wt.

(No./plant) (g/plant) () **(No./plant)

CS 100% 4.5¢* 195.6d 16 44.0b 0.5b
CS 80+N 20% 6.4b 691.8¢c 55 108.1a 0.42b
CS 60+NS 40% 9.4ab 1,062.4b 82 113.6a 1.35a
CS 40+NS 60% 10.8a 1,180.3ab 94 109.3a 0.9b
CS 20+NS 80% 12.0a 1,396.52a 111 116.3a 0.7b
NS 100% 11.1a 1,255a 100 113.1a 0.4b

CS : Concentrated pig slurry
NS : Nutrient solution

* abc :

**Percentage of Blossom-end rot (%).
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Table 9. Dry weight of vegetative part

(stems and leaves) grown different
mixtures of nutrient solution

Treatments (Iglrglazz) Index
CS 100% 23.9e* 22
CS 80 + NS 20% 39.7d 37
CS 60 + NS 40% 53.4c 50
CS 40 + NS 60% 71.6b 67
CS 20 + NS 80% 104.2a 97
NS 100% 107.4a 100

CS : Concentrated pig slurry

NS : Nutrient solution

* abc : Same letters are not significantly different
with DMRT at 5% level.
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Table 10. Ritio of vegetation part(stems and leaves) and fruits grown different nutrient

solution mixtures

e | et | g manEy
CS 100% 161.3f* 44.0b 3.16b

CS 80 + NS 20% 292.4¢ 108.1a 2.77b

CS 60 + NS 40% 376.2d 113.6a 3.31b

CS 40 + NS 60% 542.6¢ 109.3a 4.96a

CS 20 + NS 80% 783.9b 116.3a 6.74a
NS 100% 826.9a 113.1a 7.31a

CS : Concentrated pig slurry
NS : Nutrient solution

* abc : Same letters are not significantly different with DMRT at 5% level.
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