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Effect of Organic Fertilizer Application depends on Soil Depths on
the Growth of Spiraea bumalda 'Gold Mound' in a Extensive
Green Roof System

Jin—Hee Ju, Eun—Pyung Gu, Yong—Han Yoon'
Department of Green Technology Convergence, Konkuk University, Chungju 380-701, Korea

Abstract

This study investigated the effects of soil depths and soil organic fertilizer application on the growth characteristics of
Spiraea bumalda ‘Gold Mound’ in a extensive green roof system. The treatments were 3 soil depths (10, 15 and 25 cm) and 5
soil types in mixture of artificial soil and organic fertilizer. We measured plant height, leaf width, leaf length, number of
flowers, visual quality and survival rate from March to October in 2011. The growing medium of 10 cm soil depth showed the
highest plant growth in A; (amended soil 100%), and the lowest plant growth in O;A4 (organic fertilizer 20% + amended
soil 80%) treatment. In case of 15 cm soil depth, Spiraea bumalda ‘Gold Mound’ showed a high leaf length and visual
quality in O;Az(organic fertilizer 33% + amended soil 67%) treatment and high leaf width and number of flowers in O;
(organic fertilizer 100%) treatment. A; treatment without organic fertilizer showed the lowest leaf length and poorest visual
quality, and O;A4 treatment showed the lowest plant height and lowest number of flowers. At soil depth 25 cm, O;A; (organic
fertilizer 50% + amended soil 50%) treatment showed greater plant height, visual quality and number of flowers than other
treatments. The leaf length and leaf width were more effective in O; treatment. A; treatment showed a relatively low leaf
length, leaf width and visual quality. The higher the organic conditioner, the better the plant growth. And, survival rates of
Spiraea bumalda ‘Gold Mound’ showed 92%, 88% and 76% at soil depths of 25 cm, 15 cm and 10 cm, respectively, in this a
extensive green roof system. Therefore, the results showed that the growth of Spiraea bumalda ‘Gold Mound’ was affected by
both soil quality and soil depth. Different optimal mixtures of organic fertilizer and amended soil were determined, depending
upon soil depth.
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Fig. 1. Change of air-temperature and amount of rainfall
during the growing period of Spiraea bumalda
‘Gold Mound’ at green roof system from March to
October, 2011.
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Table. 1. Average soil temperature and volumetric soil moisture contents as affected by soil depth and organic fertilizer rate

from March to October, 2011

Soil temperature (C)

Volumetric soil moisture content (%)

Treatments
10cm 15cm 25cm 10cm 15cm 25cm
Al 28.00 26.49 25.12 2.23 11.55 21.21
O1A4 28.48 27.11 25.23 0.29 12.45 16.37
01A; 28.77 27.49 25.57 1.09 9.75 19.47
O1A; 29.35 27.46 25.99 1.27 9.83 16.66
(O} 28.78 27.78 26.97 0.85 13.37 21.63

“Ar=Amended soil 100%, O;As=Organic fertilizer 20% + Amended soil 80%, O;A,=Organic fertilizer 33% + Amended soil
67%, O1A1=Organic fertilizer 50% + Amended soil 50%, O;=Organic fertilizer 100%.

3.2, EYstely 24

Eofoled o] PO R EFAES ESATIHA
s A5t EQAE(pH)= A, 01A4, 01A,,
01A1, 019 4] Z12}6.96, 6.84, 6.62, 6.46, 6.38 2 2 2}
O]= VA QAT 7718 E7N=EA 9] vl &o] 242
5 pH= RobA| = A ako] Yehsith

EFAZ|AEE(EC)E Al 01A4, 01A5, O1A, 0,9
Al Z¥2} 0.236 ds/m, 0.177 ds/m, 0.189 ds/m, 0.190
ds/m, 0.168 ds/m & Q1-ZHIFES}L 972 Bk ekA|
Of v ghu|gofl A glo] 5 vlsedt =25 UrEie
L2335} OFAFS: W o] A] 9koltHTable 2).

33. EM 10 cm

EA41 10 em A tollA] g2 ARbE o
2 {7148 BN 8= A 2 Ay A2t A
5ol 71 Gz sHA Uebdth 2o oL
= AL, 01A;, O1Ay, 0194 22} 17.83, 8.00, 9.10,
13.28 cm = 713 EYTNFAE SFoHA] G2 A1 A
2]rof| A vl =9kth Ay A 2]toflA] 17.83 cm=
01A; A7]512] 9.10 cm2} O1A; A 7]712] 8.00 cmo

H]aff of 2uf o] Zpo| &5 HATE H-2 Al O1A,,
01A}, 0194 2¥2+3.0,1.6,2.0,2.2 cmZ K% H]|S:3}
Al et AT 77148 EGNEAIS vieshA] o2 Al
Aeltoll A 7P =9tk G422 A1, 01A2, 01A4, O19]
A} Z¥2¥+1.53, 0.90, 1.16, 1.38 cmE 01 A0 A 718 v+
2 25 Bl sl 54 23R 01A, A2+t
M= Fol JfgfshA] gkkom Ay, 01A, O A= 2+
Zt 42570, 1670, 15702 Ay A g]-ol|A] 7H Ekct
A|ZHA] 212325, 3.00, 2.60, 3.002 2 L}ERF O, &
AR oS Holxl QAN AjoflA 7 =4,
O1A oA 7P & A& Uetsich gEe2 1
= Ag|tol| A ESHIARE 7718 EGTHEA A
of| w2 ek FelskA] ghSkti(Table. 3). F714 &
FNFAE vlietA] GErd AA 2]t} 7 At
o] Fo Y Ail= ESFEATEOl 7MY =
9F7](Table 1) W&l Ao & sjAEct AAHoZ &
(o]
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S S o~ [e]
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o L RTERE] AE W AR §718 B
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Table. 2. Soil acidity and soil electric conductivity as affected by mixtures of amended soil and organic fertilizer rate in this

experiment
Soil chemical characteristics Ay O1A4 0A; 01A; O,
Soil acidity (pH) 6.96 6.84 6.62 6.46 6.38
Soil electric conductivity (dS/m) 0.236 0.177 0.189 0.190 0.168

“See Table 1
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Table. 3. Growth characteristics of Spiraea bumalda 'Gold Mound' as affected by soil depth and organic fertilizer rate in 10

cm soil depth (October, 2011)

Treatments Plarztcrlf)ight Leng(tiln?)f leaf Wid?clr?j leaf No. of flower  Visual quality Surv(i::)l rate
Ay 17.83 b" 3.00b 1.53b 42.50b 325a 80
O1A4 - - - - - 20
0:1A; 8.00 a 1.60 a 0.90 a 0.00 a 3.00 a 100
01A, 9.10a 2.00a 1.16 ab 16.00 a 2.60 a 100
(o) 13.28 ab 220a 1.38b 15.00 a 3.00a 80
“See Table 1

*Means followed by different letters indicate significant differences using Duncan's multiple range test at 5% level.

Lol 212 S1Hgo] 9 Ao AR,

3.4, EM 15 cm

LR REURO] =0l= Ay, 01A4, O1A, O1A,, Oy
of| A Z+z}F 17.46, 10.80, 13.73, 15.90, 15.20 cmE A,
ol Al 7 =3kt G2 A, 01As, 01A), O1A,, O19]
X 247} 2.64,2.83,3.45,5.40,3.74 cmZ O1A, A2
7F A iial:r“’ﬂ H| 3| oF 28f o]/9] & A& HA
o} BH, G52 Ay, 01A4, O1A), 01A, Oy o|A] 242+
1.40, 1.47, 1.40,1.28, 1.78 cm=, O, ] 7Lo]A] 713+
3L, 01A; AEjtoll A= 7 & A o= AL
ot} W= Ay, 01A4, O1AL, O1A, 01914 2+ 112,
36.67,152.5,142, 210712, O, A&7} 01A4 A 2]+t
wr} 6} o149] S 7ES LIERRSIL AZb e

3.00, 3.33, 3.80, 3.50, 3.60 0.2 4712 EEA| 2]
HiFE] 2] 9ke A, 2 E]FLol| A 71 Eeksl T, 01A,
2o A 1A FEstany AR AL A,
01A4, O1A1, O1A;, O1 A 2|04 ﬁZ, 100, 60, 100,
80, 100% = E4] 10 cm AP PHC} =0 WEQ0 1
Qo AHo R mE uigu]|o)A] 001: } e
LR QITHTable 4).

B4 15 cm AP E HES Aolet nE T

oM SAA freldol FRIEHA] ket thE A
o ¥]3) B|aLA O H2|Fol|A] Aso] v o=
SHlTh ol HE =Sl A g2 gUILf71E B
YN vl go] HoE FT T LS HATHE A
FATIu 5, 20119} SABIT) 2T} A

2% 5 Gl A4 EAL 22, §719 B

Table. 4. Growth characteristics of Spiraea bumalda 'Gold Mound' as affected by soil depth and organic fertilizer rate in 15

cm soil depth (October, 2011)

Plant height Length of leaf

Width of leaf

Survival rate

Treatments (cm) (cm) (cm) No. of flower  Visual quality %)
A 17.46 2" 2.64a 1.40 ab 112.00 a 3.00a 100
01A4 10.80 a 283a 1.47 ab 36.67 a 333a 60
01A; 1590 a 540a 1.28a 142.00 a 380a 100
O1A, 13.83a 345a 1.40 ab 152.50 a 3.50a 80
O, 1520a 374 a 1.78 b 210.00 a 3.60a 100

“See Table 1

"Means followed by different letters indicate significant differences using Duncan's multiple range test at 5% level.
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Table. 5. Growth characteristics of Spiraea bumalda 'Gold Mound' as affected by soil depth and organic fertilizer rate in 25

cm soil depth (October, 2011)

Plant height Length of leaf

Width of leaf

Survival rate

Treatments (cm) (cm) (cm) No. of flower Visual quality %)
A 13.98 &’ 2.44 a 1.12 a 240.00 ab 3.00 a 100
O1A4 1092 a 3.10 abc 1.70 b 84.00 a 320 a 100
01A2 12.03 a 3.50 be 1.70 b 4525 a 325 a 80
O1A; 22.78 b 2.76 ab 1.30 ab 464.00 b 3.60 a 100
O, 16.50 ab 373 ¢ 1.78 b 66.75 a 325 a 80

“See Table 1

"Means followed by different letters indicate significant differences using Duncan's multiple range test at 5% level.
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