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Nutritional Effects of Paper Board Sludge on the Garlic(Allium sativum L.)

Moon-Kyu Kim*, Ki-Woon Chang*, Woo-Young Choi*, and Chang-Jun Lee**

SUMMARY

The paper board sludge (PBS) itself and compost sludge manure (CSM) made of sawdust, fowl droppings,

and
and

1.
2.

urea to the PBS were treated to garlic to determine the effects of growing characters, yield components,
nutritional compounds in the plants.

The differences of the rate of missing plants were not found between control and treatments.

Plant height of the garlic increased in the treatments of PBS and CSM rather than control. Numbers of
leaf, and width of the largest leaf and stem did not have any distinct tendency to change.

. Total weight and weight of the above ground part were highest in the treatment of 1,600kg/10a PBS, and

CS-2 treatment mixed with high portion of additives. The weight of underground part and yield increased
with the increase of paper board sludge, and highest in CS-2 treatment.

. The contents of nitrogen in the plant were higher in the treatments of PBS and CSM than control. And

CSM treatments had generally higher concentrations than PBS treatments.

. In conclusion, PBS itself had nutritional effects. The PBS could be used to some crops after fermentation

with adequate additives.
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Table 1. Physico-chemical characteristics of the test soil
pH T-N 0. M Ava-P,05 Exch-Cations(me/100g) C.E.C Ne-K SiO,
(1:5) (%) (%) (ppm) K Ca Mg Na (me/100g) (ppm)
53 0.12 14 210 0.36 2.87 0.64 041 8.1 1.13 78
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Table 2. Characters of the paper board sludge
Sludge Solid -
v Ash  Cellulose Freeness
production content
----------- (%) = =rmcmmmnon- (sec.)
21.87 32.34 30.08 46.19 271
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Table 3. Chemical properties of the paper board sludge and compost sludge manure

Material pH 0. M T-N NO3-N P05 SO4-S K Ca Mg Na CE.C
aterials
T i (%)  fppm) Appm) (B  cmmmmers e me/100g - - - — - — ~ — -
PBS* 6.8 57.2 0.8 314 379 0.06 0.7 8.7 4.8 6.8 19.2
CS1** 6.6 56.1 1.45 ND*** 55.2 ND 2.3 16.7 7.2 332
CS-2 6.5 59.7 1.52 ND 53.5 ND 44 209 8.6 37.9
CS-3 6.5 61.0 1.48 ND 53.5 ND 6.9 25.3 8.8 36.5

*PBS : Paper board sludge, * *CS : Compost sludge manure, *** : Not determined
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Table 4. Proportion of the materials for three compost sludge

Table 6. Growth characteristics of the garlic in the field experiment

during growing

manure [Kg(%)]
Materials of composition
Treatment
PBS* Sawdust Fowl droppings  Urea
CS1 130(95.4) 0(0) 5(3.7) 1.3(0.9)
CS-2 115(91.0) 5(4.0) 5(4.0) 1.3(1.0)
CS-3 102(86.2) 10(8.5) 5(4.2) 1.3(1.1)

*PBS : Paper board sludge

Table 5. Treatment of the paper board sludge and compost
[Unit : Kg/10a]

sludge manure on the garlic

Fertilizers and sludge

Treatment
N P»0s K,O PBS* CSM**
S-R 20 20 7 0 0
S-1 20 20 7 1,200 0
S-2 20 20 7 1,600
S-3 20 20 7 2,000 0
CS-1 20 20 7 0 1,000
CS-2 20 20 7 0 1,000
CS-3 20 20 7 0 1,000

*PBS : Paper board sludge,
**(SM : Compost sludge manure
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Growing®™  Plant  Number of Leaf Stem
Treatment height leaves width  diameter
stages (em)  (No/plant)  (cm) (em)

S-R RS 423 6.3 24 1.0
DB 67.3 7.7 2.7 1.3

TB 92.0 9.5 3.0 2.0

S-1 RS 44.5 6.3 26 11
DB 67.1 7.8 2.8 1.3

TB 93.3 9.4 29 19

S-2 RS 43.7 6.3 24 1.2
DB 65.7 7.7 2.7 1.3

TB 93.8 94 29 1.8

S-3 RS 44.9 6.6 24 1.1
DB 67.2 74 27 1.3

TB 94.2 9.2 3.0 1.7

CS-1 RS 42.8 6.3 26 1.2
DB 65.7 e 2.8 14

TB 94.8 9.2 3.0 1.8

CS-2 RS 44.3 6.5 2.7 1.2
DB 65.9 77 29 14

TB 93.0 9.2 29 18

CS-3 RS 44.8 6.7 2.6 1.2
DB 66.6 7.8 2.8 14

TB 94.8 9.9 3.0 18

*RS : Regrowing stage, DB : Depart of bulb, TB : Thickness of
bulb.
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Table 7. Effects of the paper board sludge and compost sludge manure on the yield components of garlic at the different growing stage

Growing* Total AGP** uGP** Bulb Bulb Yield
Treatment weight weight weight diameter height (Kg/10a)
stages = --------- (g/plant, DM) == - = - === - — e € 1)
S-R RS 4.99 3.95 0.97 1.25
DB 10.79 8.34 2.46 1.60
TB 16.57 11.19 532 2.80 - -
HV 997 4.17 347 109
S-1 RS 5.08 3.78 118 1.12
DB 9.26 6.69 257 149 -
TB 23.19 17.41 5.68 2.76 -
HV 10.81 413 3.67 100
S-2 RS 6.72 5.33 1.81 1.30
DB 9.08 6.18 252 1.46 -
TB 25.56 19.01 6.68 2.90
HV - 10.59 4.23 3.77 109
S-3 RS 5.00 421 0.89 1.15
DB 7.48 553 1.95 1.30
TB 20.89 16.24 4.65 2.76
HV 11.62 4.20 3.77 117
CS-1 RS 5.83 3.93 133 1.20
DB 7.83 5.57 2.27 1.39
TB 20.99 16.02 454 2.70
HV 9.98 4.20 373 100
CS-2 RS 6.59 4.98 144 1.24
DB 8.98 6.97 2.18 1.60
B 24.37 17.29 743 2.76
HV 11.73 440 4.03 118
CS-3 RS 6.07 4.55 157 115
DB 9.02 7.03 1.99 1.70
TB 24.75 18.04 6.07 2.86
HV 10.58 413 3.63 106

*RS ! Regrowing stage, DB : Depart of bulb, TB : Thickness of bulb,
HV : Harvest stage, * *AGP : Aboveground part, UGP : Underground part.
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Table 8. Effects of the paper board sludge and compost sludge manure on the chemical components in the aboveground part of garlic at the
different growth stages

” Growing * T-N P,0s K,0 Ca Mg

I'reatment 5
stages 000000 @ sem e s e e e me oo Bomm mm e e me e e — e m—

S-R DB 3.12 041 1.46 0.38 0.14

TB 1.30 0.36 4.85 1.90 0.48

S-1 DB 0.67 0.09 2.56 0.39 0.13

TB 1.20 0.34 2.88 231 0.19

S-2 DB 0.11 0.02 1.84 0.29 0.10

TB 1.03 0.30 2.57 1.92 0.18

S-3 DB 319 0.45 2.27 0.36 0.13

TB 0.88 0.24 1.66 4.23 0.11

CS-1 DB 0.32 0.02 2.25 0.51 0.16

TB 1.37 0.27 0.45 4.61 0.11

CS-2 DB 2.49 0.44 1.92 0.38 0.12

TB 1.37 1.30 2.57 2.32 0.19

CS-3 DB 0.39 0.06 244 0.31 0.12

TB 1.72 0.22 1.77 1.54 0.06

* DB : Department of bulb, TB : Thickness of bulb.

Table 9. Effects of the paper board sludge and compost sludge manure on the chemical components in the underground part of garlic at the
different growth stages

Growing * T-N P,05 K,0 Ca Mg
Treatment

stages e B et

S-R DB 1.65 0.40 1.38 0.24 0.08

TB 1.02 0.35 2.88 1.90 0.18

HV 1.24 0.68 1.73 0.23 0.07

S-1 DB 1.44 0.03 1.37 0.28 0.07

TB 1.09 0.34 340 423 0.16

HV 1.36 0.68 1.65 0.24 0.07

S-2 DB 0.04 0.14 1.44 0.24 0.10

TB 1.23 0.33 2.12 115 0.13

HV 1.24 0.68 1.50 0.19 0.06

S-3 DB 1.79 0.48 224 0.23 0.13

TB 151 0.30 151 0.77 0.08

HV 1.40 0.67 1.65 0.20 0.07

CS-1 DB 0.11 0.02 1.24 0.21 0.07

TB 1.55 0.37 212 115 0.13

HV 1.64 0.66 1.55 0.21 0.07

CS-2 DB 0.46 0.17 0.90 0.14 0.05

TB 1.65 0.40 212 1.15 0.13

HV 1.56 0.68 1.55 0.26 0.08

CS-3 DB 0.18 0.04 183 0.15 0.10

TB 112 0.30 1.82 1.15 0.13

HV 1.20 0.68 1.65 0.24 0.07

* DB : Department of bulb, TB @ Thickness of bulb, HV : Harvest time
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