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Growth and Biomass Production of Fast Growing Tree Species Treated
with Slurry Composting and Biofiltration Liquid Fertilizer

Hyun-Chul Kim, Jin-Kie Yeo*, Yeong-Bon Koo, Hanna Shin, Jin-Young Choil, and Heon-Ho Lee’

Department of Forest Resources Development, Korea Forest Research Institute, Suwon 441-847, Korea
]Department of Landscape Architecture and Rural System Engineering, Seoul National University
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Fifteen clones of poplars, 2 clones of willows, and yellow poplar were used to evaluate the effects of 5
treatments such as SCBLF (slurry composting and biofiltration liquid fertilizer), general slurry liquid fertilizer,
chemical fertilizer, groundwater, and control (no treatment) on vitality, growth performance, and biomass
production. Five cuttings for each tree species were planted in 3 replications. After planting cuttings, a coppice
was induced by cutting off stems at 10cm above the ground. Data were collected for first growing season and
trees were harvested at the end of October. Maximum mortality rate i.e. 96% was recorded in the cuttings
treated with groundwater and minimum 92% with control (no treatment). In all tree species, sprouting of
stump was not differ significantly among the treatments. Total nitrogen concentrations of leaves and stump
sprouts were higher in the treatment of SCBLF than the control, 26.6% and 22.9%, respectively. Biomass
production was highest in the stumps treated with chemical fertilizer, 1.98 Mg ha’ year !, and lowest in control
(1.34 Mg ha’ year 1).
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Table 1. List of poplar clones and fast growing tree species used for this experiment.

Species Clone Number of trees planted in each treatment
Populus alba * Populus glandulosa Clivus, 72-30, 72-31, Bonghwal 5
Populus nigra % Populus maximowiczii 62-7, 62-10 5
Populus euramericana Eco28, 1-476 5
Populus koreana x Populus nigra var. italica Suwon 5
Populus deltoides Ay48 5
Populus deltoides * Populus deltoides 97-18, 97-19 5
Populus deltoides x Populus maximowiczii 97-12 5
Populus euramericana * Populus deltoides 97-13 5
Populus deltoides x Populus nigra Dorskamp 5
Salix alba 131-25, 131-27 5
Liriodendron tulipifera 5

Fig. 1. Experimental site established for biomass production with slurry composting and biofiltration liquid fertilizer.
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Fig. 2. Treatment of slurry composting and biofiltration liquid fertilizer for biomass production.

Table 2. Chemical characteristics of SCBLF and GSLF.

pH T-N T-P NH,-N NO;-N
mg L'
SCBLF' 7.95 767 110 56.5 2119
GSLF 747 475 99 925 12.9

'SCBLF : Slurry composting and biofiltration liquid fertilizer.

GSLF : General slurry liquid fertilizer.
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Table 3. Growth characteristics of fast growing tree species sampled for estimation of biomass treated with slurry

composting and biofiltration liquid fertilizer.

Treatment Clone Number of Shoots Shoot diameter'
mm

Clivus 10 10.5 = 3.7 (4.7-17.7)
72-31 10 11.5 = 4.2 (5.9-204)
72-30 10 10.5 + 3.1 (4.9-15.7)
Bonghwal 10 9.3 + 2.3 (5.7-12.4)
62-7 10 93 + 29 (4.7-13.2)
62-10 10 11.1 + 44 (5.7-18.7)
: Suwon 10 9.3 + 3.5 (4.8-15.9)
SCBLF Eco28 10 8.5 + 23 (4.7-12.5)
1-476 10 8.6 + 2.8 (4.6-13.8)
97-12 10 6.6 + 1.7 (4.3-9.9)
97-13 10 8.3 + 3.3 (3.5-12.8)
97-18 10 8.5 + 3.8 (2.6-15.3)
97-19 10 6.6 + 2.4 (2.8-10.8)
Dorskamp 10 8.6 £ 2.2 (55-12.1)
Ay48 10 84 £ 22 (5.1-12.9)
131-27 10 45 + 1.8 (2.4-8.6)
131-25 10 3.6 £ 1.3 (1.6-5.8)
L. tulipifera 10 7.5 + 2.5 (3.7-10.7)
Clivus 10 9.8 + 2.7 (44-13.9)
72-31 10 10.7 + 3.3 (5.8-16.2)
72-30 10 9.9 + 3.1 (5.8-16.5)

Bonghwal 10 10.3 + (5.4-15.8)
62-7 10 93 £ 23 (5.7-13.2)
62-10 10 9.7 + 44 (43-17.3)
Suwon 10 79 + 3.8 (3.6-17.1)
Eco28 10 6.9 + 1.8 (3.9-9.7)
1-476 10 8.0 + 2.6 (4.5-13.0)
Control 97-12 10 64 + 1.7 33-9.1)
97-13 10 8.3 + 3.3 (3.5-13.3)
97-18 10 7.5 £ 2.5 (4.3-12.6)
97-19 10 63 + 1.6 (3.99.3)
Dorskamp 10 82 + 3.1 (44-15.1)
Ay48 10 9.16 + 3.4 (4.4-16.5)
13127 10 48 + 2.1 (2.59.2)
131-25 10 35+ 1.3 (1.8-5.7)
L. tulipifera 10 75 + 2.5 (3.7-10.7)

"Data are means + SD. The values in parenthesis are ranges.
*SCBLF : Slurry composting and biofiltration liquid fertilizer.
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Fig. 3. Survival rate of fast growing tree species treated
with various fertilizers.

SCBLF: Slurry composting and biofiltration liquid
fertilizer, GSLF: General slurry liquid fertilizer, CF:
Chemical fertilizer, GW: Groundwater.
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Fig. 4. Number of stump sprout of poplar clones and
fast growing tree species treated with various fertilizers.

Table 4. Total nitrogen concentrations in leaf and stump sprout of fast growing tree species treated with slurry

composting and biofiltration liquid fertilizer.

Leaf - N Stump sprout - N
Clone 5 Clone
SCBLF Control SCBLF Control
% %

72-30 326 + 037 a' 3.05 £ 0.52 131-27 082 £ 0.12 a 0.78 + 0.09
72-31 3.20 + 0.14 ab 2.05 + 0.10 131-25 0.75 + 0.05 ab 091 + 0.18
Dorskamp 2.99 + 0.15 be 1.97 £ 0.20 62-10 0.73 + 0.09 bc 0.61 + 0.06
1-476 2.86 + 0.2 bed 2.01 + 0.08 62-7 0.69 + 0.07 bed 0.44 + 0.08
62-7 2.78 £ 0.30 cd 1.86 £ 0.09 L. tulipifera 0.67 + 0.01 bed 0.42 + 0.04
Bonghwal 2.76 + 0.08 cd 2.13 £ 0.14 Dorskamp 0.67 £+ 0.02 bed 0.46 + 0.01
131-27 2.68 £ 0.20 de 3.14 + 0.19 72-30 0.63 + 0.01 bed 0.49 + 0.02
97-13 2.61 £ 0.22 def 1.75 £ 0.18 97-12 0.59 + 0.01 cd 0.44 £+ 0.05
Ay48 2.58 + 0.14 ef 1.71 £ 0.08 Suwon 0.59 + 0.05 cd 0.53 £ 0.01
Eco28 257 + 0.21 ef 2.30 + 0.09 1-476 0.56 + 0.06 cd 0.43 + 0.08
62-10 241 £ 0.11 efg 1.89 + 0.07 Clivus 0.54 + 0.08 cd 0.38 + 0.01
97-12 224 + 032 fg 1.66 £ 0.11 Eco28 0.54 + 0.08 cd 0.52 + 0.07
97-18 224 +£ 0.32 fg 1.41 £ 0.06 Bonghwal 0.53 + 0.13 cd 0.33 £ 0.03
Clivus 2.17 £ 0.12 fg 1.50 + 0.07 72-31 0.53 + 0.01 cd 0.29 + 0.04
L. tulipifera 2.14 + 0.24 fg 1.50 + 0.09 97-13 0.51 + 0.01 cde 0.38 + 0.04
131-25 2.08 £ 0.02 fgh 2.72 £ 0.31 Ay48 0.51 + 0.06 cde 0.40 £+ 0.01
Suwon 2.01 £ 0.12 gh 1.64 £ 0.03 97-18 0.48 + 0.05 de 0.38 + 0.03
97-19 1.91 + 0.03 h 1.61 + 0.15 97-19 0.37 £ 0.02 e 0.40 + 0.05
Mean' 252" 1.99 Mean 0.59" 0.48

"+ and ** show significance at the 0.05 and 0.01 level, respectively.
*Different letters means statistical differences at 5% level by Duncan’s new multiple range test.

SCBLF : Slurry composting and biofiltration liquid fertilizer.
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Table 5. Parameter estimates of regression equations used for estimating aboveground biomass (AGB) of poplar clones

and fast growing tree species.

Treatment Response variable (y)+ a b MSE Adjusted I
AGB
Clivus 0.4614 1.5357 0.0399 0.902
72-31 -0.1459 1.7317 0.1078 0.840
72-30 -2.2620 1.7507 0.0161 0.960
Bonghwal 0.3707 1.5551 0.0294 0.863
62-7 0.1293 1.6135 0.329 0.905
62-10 -0.0498 1.7317 0.1078 0.840
Suwon -0.3844 1.8593 0.0994 0.849
Eco28 -0.3520 1.7206 0.0789 0.905

SCBLF* 1-476 1.1525 1.1655 0.0365 0.822
97-12 -0.2638 1.8714 0.0581 0.801
97-13 -0.4988 1.9760 0.1754 0.833
97-18 0.0640 1.7470 0.0768 0.920
97-19 -0.6232 2.0363 0.1421 0.924
Dorskamp -0.5870 1.9899 0.0697 0.951
Ay48 1.5462 1.0617 0.0098 0.901
131-27 0.9053 1.0718 0.2260 0.422
131-25 1.4605 0.5957 0.2398 0.193
L. tulipifera -0.9272 1.6206 0.0302 0.927
AGB
Clivus -1.6339 2.3677 0.1610 0.807
72-31 -1.2317 2.1949 0.0420 0.931
72-30 -1.7214 2.3942 0.0402 0.938
Bonghwal -2.3257 2.6462 0.0629 0.928
62-7 -1.0593 2.1063 0.0569 0.847
62-10 -1.0620 2.1172 0.0552 0.951
Suwon -1.1364 2.1074 0.0695 0.929
Eco28 -1.4054 2.3300 0.1484 0.759

Control 1-476 -1.2806 2.1543 0.0364 0.939
97-12 -1.2597 2.4152 0.0900 0.872
97-13 -0.9936 2.1897 0.0661 0.941
97-18 -0.9831 2.2140 0.0657 0.900
97-19 -2.0682 2.7773 0.0865 0.869
Dorskamp -1.8670 2.5971 0.0864 0.918
Ay48 -1.1642 2.2324 0.1423 0.842
131-27 -0.4406 1.7994 0.0954 0.863
131-25 0.5872 0.9296 0.4562 0.700
L. tulipifera -0.9272 1.6206 0.0302 0.927

"The equations used were of the form In (response variable; y) = In (¢) + b X In (regressor variable). The regressor variable
in all cases was stump sprout diameter. MSE is mean squared error.

*SCBLF : Slurry composting and biofiltration liquid fertilizer.
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Table 6. Aboveground biomass of poplar clones and fast growing tree species by the fertilization treatments.

Aboveground biomass

Clone 7
SCBLF GLF CF GW Control
ton ha year‘1
Clivus 2.64 243 3.15 3.13 2.39
72-31 3.66 2.77 3.97 2.30 242
72-30 2.50 3.10 3.5 1.73 1.18
Bonghwal 1.74 221 3.38 1.95 1.58
62-7 1.91 247 2.33 2.67 1.90
62-10 1.42 1.37 1.26 1.86 1.66
Suwon 1.94 2.18 2.29 1.63 1.21
Eco28 1.04 1.69 1.71 1.93 1.06
1-476 2.04 2.65 2.95 223 1.35
97-12 1.15 243 1.63 1.92 1.35
97-13 1.68 2.41 2.54 1.59 1.46
97-18 1.92 1.75 1.33 2.04 1.24
97-19 1.09 1.28 1.08 1.36 0.70
Dorskamp 1.61 3.04 2.75 3.38 1.69
Ay48 1.77 1.78 223 2.46 1.49
131-27 0.77 0.96 1.02 0.53 0.62
131-25 0.56 0.64 0.55 0.41 0.39
L. tulipifera 0.52 0.47 0.7 0.38 0.51
Mean 1.66ab 1.98a 2.13a 1.85ab 1.34b
'SCBLF : Slurry composting and biofiltration liquid fertilizer, GSLF : General slurry liquid fertilizer, CF : Chemical fertilizer,

GW : Groundwater

Table 7. Chemical characteristics of soil at the experimental site by slunmy composting and biofiltration liquid fertilizer.

Treatment Soil depth T-N T-P NH4-N NOs-N
cm mg kg'1
; 0 5226 + 449 1717 + 5.0° 85 + 04" 299 + 1.17
SCBLF *T . "
40 3346 £ 9.5 1629 + 6.1 36 £ 04 10.7 £ 0.4
0 382.6 + 453 150.5 £ 0.6 45 + 0.6 29 £03
Control
40 295.6 + 8.6 1364 + 6.5 35+ 05 27 +03
" and ** show significance at the 0.05 and 0.01 level, respectively.
*SCBLF : Slurry composting and biofiltration liquid fertilizer.
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