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Growth Response and Uptake of Nitrogen and Phosphorus of
Binus thunbergii by Treatment of a Dried Swine Excrementx

Lee, Chang—Heonl) and Cho, J ae—Youngz)

Y Faculty of Forest Science,
? Division of Biotechnology, College of Agriculture and Life Science, Chonbuk National University.

ABSTRACT

This study was conducted to evaluate the influence of dried swine excrement on the germination
of Pinus thunbergii seeds, the growth response of seedlings of Pinus thunbergii and the uptaken of
nitrogen and phosphorous by seedlings of Pinus thunbergii The germination rate of seeds of Pinus
thunbergii tends to decrease according to the increasing of application amount of dried swine excrement
and the application amounts of dried swine excrement which is more than 3%(w/w %) makes the rate
of germination to much more decreased. Contents of nitrogen and phosphorus are much higher in a
way that the dried swine excrement was treated in nursery soil. 179 days after seeds of Pinus thunbergii
were sowed, nitrogen contents in soil was decreased more than 70% and phosphorus was decreased
20 to 45%. Growth response of Pinus thunbergii was much higher in treatment of dried swine
excrement than in control. But growth response was not affected by increasing of application amounts
of dried swine excrement. Growth response of Pinus thunbergii was the highest in 2%(w/w %)
application but its growth response was decreased in treatment more than 3% (w/w %) of dried swine

excrement.
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Table 1. Chemical properties of a dried swine excrement used in the experiment.

Total-N Total-P Total-C Ca Mg Na K
pH(1 : 5) C/N ratio
% %
6.33 3.85 6.13 432 112 0.62 0.18 0.25 0.19

Table 2. Physical and chemical properties of soil used

in experiment.

Chemical properties

Particle size
fraction (%)

Organic matter (%) 0.24 Sand 76.0
pH (1:5) 5.80 Silt 9.6
EC(dS/m) 0.22 Clay 14.4
Total-N (mg/kg) 169.7
Total-P (mg/kg) 64.0
CEC (cmol/kg) 4.12
Exchangeable cations (cmol/kg)

Ca 1.99

Mg 0.45

K 0.14
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Table 3. Weather status during the growth of seedlings of Pinus thunbergii.

(Jeonju meteorological office, 2004)

Factor\Month May June July August | September | October*
Precipitation (mm) 100.4 290.3 247.5 440.5 146.1 7.4
Mean Temp. (TC) 18.5 23.1 26.9 26.6 223 159
Minimum Temp. (C) 133 18.3 233 22.0 16.8 11.7
Maximum Temp. (C) 229 289 314 29.4 26.6 19.3
Mean humidity (%) 64.6 65.7 72.3 72.1 71.2 63.1
Minimum humidity (%) 41.4 40.3 60.6 59.1 57.4 494
Maximum humidity (%) 88.5 90.5 84.5 87.9 89.5 76.0

* 1 1st October to 19th October
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Figure 1. Germination ratio of seedlings of Pinus thunbergii
after a dried swine excrement treatment.
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Figure 2. Changes in concentration of Total-N in nursery
soil treated with a dried swine excrement
before and after planting with seedlings of
Pinus thunbergii.
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Figure 3. Changes in concentration of Total-P in soil
treated with a dried swine excrement before
and after planting with seedlings of Pinus

thunbergi.
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Tanble 4. Contents of Total-N, Total-P in root and leavest+stems of Pinus thunbergii treated with treated with
a dried swine excrement 179days after sowing.

) Contents of N, P in root Contents of N, P in leaves + stem
e g | TorNmglke Tot-p(mafke) Tot- Nmg/ke) Tot-p(mg/ke)-
mean+SD mean+SD mean+SD mean+SD

Con. 7037.1°£140.52 825.8'+17.68 8500.2°+235.49 788.3'£14.86
1% 7594.5%£190.77 1106.8°£64.30 9336.3%+221.58 775.4*+10.82
2% 8500.2°+185.09 1163.0°+81.22 9545.8£225.50 763.9'£13.98
3% 8648.1°+183.34 1288.0°+65.29 9824.3%+345.37 769.5°£12.88
4% 8948.2°4205.73 1312.8°+87.93 10242.1°£544.50 752.9'+ 9.14
6% 9602.6°£256.68 1606.2'+71.84 11844.6"+519.67 750.1°425.66
8% 10451.7°+467.01 1737.4°+91.45 13143.8°+678.55 732.9°£10.49
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Figure 4. Concentrations of Total-N in root of Pinus
thunbergii treated with a dried swine excre-
ment 179 days after sowing.
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ment (after sowing 179 days).
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Figure 6. Growth response of Seedlings of Pinus thunbergii
treated with a dried swine excrement.
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Table 5. Growth of Seedlings of Pinus thunbergii treated with a dried swine excrement.
Passed\Treat Con. 1%Treat. 2%Treat. 3%Treat. 4%Treat. 6%Treat. 8%Treat.
MeantSD | MeantSD | MeantSD | MeantSD | MeantSD | MeantSD | Mean+SD
109days 1.81+0.20 | 4.99+0.37 | 5.04+0.35 | 4.55+0.70 | 3.95+0.17 | 3.79+0.13 | 3.65+0.24
116 1.97+0.22 | 5.13£0.28 | 5.19+0.34 | 4.61+0.65 | 4.09+026 | 3.88+0.14 | 3.71+0.28
123 2.10+0.19 | 522+0.16 | 5.32+0.30 | 4.68+0.60 | 4.19+0.28 | 4.00+0.14 | 3.81+0.28
130 2.19+0.16 5.34+0.24 5.48+0.30 4.84+0.53 4.28+0.29 4.15+0.23 3.97+0.28
137 2.27+0.12 5.45+0.27 5.58+0.29 4.98+0.56 4.39+0.39 4.28+0.15 4.03+0.24
144 2.39+0.12 5.49+0.28 5.67+0.29 5.13+0.64 4.53+0.39 4.38+0.20 4.11+0.24
151 245%0.12 | 5.54+024 | 5.72+0.29 | 5.27+0.63 | 4.63+0.43 | 4.49+0.25 | 4.17+0.24
158 2.50£0.10 | 5.60+0.26 | 5.78+0.26 | 5.35+0.62 | 4.75+0.39 | 4.55+0.29 | 4.24+0.22
165 2.57+0.08 | 5.68+0.28 | 5.82+0.25 | 5.41%0.53 | 4.85+0.35 | 4.60+0.29 | 4.33+0.18
172 2.63+0.07 | 5.71+029 | 5.85+0.26 | 5.45+0.56 | 4.98+0.32 | 4.65+0.25 | 4.39+0.18
179 2.660.06 | 5.75:027" | 5.89+0.27" | 548+0.56" | 5.10:0.31° | 4.68+0.25" | 4.46:0.17°
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