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Growth Responses of Various Ferns on Shading
and Fertilizer Application
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Abstract.

This study was carried out to investigate the plant growth of various ferns affected by the shad-

ing and fertilizer application and to recommend the appropriate levels of light intensity. Evergreen ferns like
Dryopteris nipponensis Koidz., Cyrtomium falcatum (L. £.) Presl, Onychium japonicum (Thunb.) Kunze and
deciduous ferns like Arhyrium niponicum (Mett.) Hence, Thelypteris decursive-pinnata Ching, Athyrium
brevifrons Kodama ex Nakai were used in this experiment. Evergreen ferns showed the best growth in the
shading level of 30~60%. The plant growth and ormamental value (leaf color) of these plants were improved
according to the fertilizer application in appropriate shading levels. The survival rate remained constantly in
all treatments. Deciduous ferns showed the best growth in different shading levels from 0 to 60%. Some
treatments showed improved growth according to fertilizer application, whereas survival rate was in the
other treatments. There were differences in plant growth of evergreen and deciduous ferns according to fer-
tilizer application, and additional researches must be executed to explain these reponses.
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Fig. 1. Fluctuations of light intensity according to shading treatments of control, 30, 60, and 90%.

Table 1. Plant growth characteristics of Dryopteris nipponensis Koidz. as affected by the shading and fertilizer application.

Shading  Fertilizer

Plant height Plant width Plant volume Leaflength Leaf width Leafnumber Survival rate

(%)  application {cm) {cm) (cm®) (cm) (cm) (ea) (%)

Control F 18.81 14.74 6195.81 10.75 7.69 9.00 89

NF 17.50 1532 6351.43 8.39 6.36 5.56 100

30% F 28.11 28.53 2221522 16.94 13.33 13.00 100

NF 27.78 21.54 12627.83 13.11 10.22 7.56 100

60% F 24.22 27.07 19505.07 13.19 10.78 12.33 100

NF 27.56 21.34 13534.99 14.94 11.06 5.44 100

90% F 2439 2377 13936.99 14.33 10.48 8.89 100

NF 23.61 19.86 9975.56 12.19 9.06 6.78 100

Significance’

Shadlng * %k kkk kg * k% EE LS NS -
Fertilizer NS ok * NS * ok -
Shading*Fertilizer NS NS NS NS NS NS -

’F, fertilizer application; NF, no fertilizer application.
NS, *, #* **#Nonsignificant or significant at P = 0.05, 0.01, or 0.001, respectively.
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Fig. 2. Changes of plant height of Dryopteris nipponensis
Koidz. affected by the shading and festilizer application
during three months after planting.
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Fig. 3. Changes of plant height of Cyrtomium falcatum (L.
f.} Presi affected by the shading and fertilizer application
during three months after planting.
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Table 2. Plant growth characteristics of Cyrtomium falcatum (L. £.) Pres| as affected by the shading and fertilizer application.

Shading  Fertilizer Plant height Plant width Plant volume Leaf length Leaf width Leafnumber Survival rate
(%)  application (cm) {cm) (em®) (cm) (cm) {ea.) (%)
Control F* 20.94 24.14 13898.22 12.00 933 10.33 100
NF 18.00 18.10 5400.64 8.97 7.59 7.44 100
30% F 24.33 29.99 22117.83 15.13 11.33 11.67 100
NF 18.50 21.03 10334.44 9.67 7.44 8.56 100
60% F 22.94 28.04 21376.76 12.39 9.50 10.00 100
NF 19.67 22.80 10927.80 9.89 8.44 8.89 100
90% F 20.94 22.76 11271.06 9.74 7.30 14.67 100
NF 21.83 23.77 12199.89 10.83 9.00 822 100
Significance”
Shading NS NS NS * NS NS -
Fertilizer *x K koK *hx £% e .
Shading*Fertilizer NS * NS i EE NS -

“F, fertilizer application; NF, no fertilizer application.
INS, *, ** *+*¥Nonsignificant or significant at P = 0.05, 0.01, or 0.001, respectively.
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Table 3. Plant growth characteristics of Onychium japonicum (Thunb.) Kunze as affected by the shading and fertilizer appli-

cation,

Shading Fertilizer Plant height Plant width Plant volume Leaflength Leafwidth Leafnumber Survival rate

(%)  application (cm) (cm) (cm®) (cm) (cm) (ea.) (%)

Control F* 26.11 24.67 18434.68 14.22 8.52 29.56 100

NF 23.83 20.96 10169.33 13.11 7.44 27.33 100

30% F 3111 30.87 31045.01 15.06 8.50 25.11 100

NF 28.56 26.76 20932.44 15.50 8.22 20.78 100

60% F 28.50 29.98 26907.22 15.33 9.50 28.56 100

NF 28.94 26.49 21031.20 15.67 9.11 20.00 100

90% F 31.90 26.39 20800.04 15.72 9.28 13.33 100

NF 32.11 30.19 31049.22 15.61 9.39 21.00 100

Significance’

Shading NS *k * NS NS Hk -
Fertilizer NS NS NS NS NS NS -
Shading*Fertilizer NS NS NS NS NS * -

“F, fertilizer application; NF, no fertilizer application.

NS, *, *¥* ***Nonsignificant or significant at P = 0.05, 0.01, or 0.001, respectively.
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Fig. 4. Changes of plant height of Onychium japonicum
(Thunb.) Kunze affected by the shading and fertilizer
application during three months after planting.
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Table 4. Plant growth characteristics of Athyrium brevifrons Kodama ex Nakai as affected by the shading and fertilizer appli-

cation.

Shading  Fertilizer Plant height Plant width Plant volume Leaflength Leafwidth Leafnumber Survival rate

(%)  application (cm) (cm) (cm®) (cm) (cm) (ea.) (%)

Control F? 14.28 13.77 2835.44 10.22 3.60 29.22 100

NF 10.61 12.02 1589.59 7.39 2.58 20.33 100

30% F 13.72 14.81 3203.76 10.11 3.78 11.56 100

NF 15.06 15.57 3776.94 9.67 4.01 12.33 100

60% F 14.63 18.33 5930.76 9.81 4.25 14.38 89

NF 15.61 18.19 5373.53 10.28 3.78 13.00 100

90% F 9.88 6.15 378.78 7.13 2.83 2.50 44

NF 16.56 16.41 4616.31 10.74 3.91 12.22 100

Significance”

Shadlng * * k% Hk NS * % Hksk -
Fertilizer NS NS NS NS NS NS -
Shading*FertiliZer %%k K * %k * * %k *% ok k -

“F, fertilizer application; NF, no fertilizer application.

INS, *, **, ***Nonsignificant or significant at P=0.05, 0.01, or 0.001, respectively.
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Fig. 5. Changes of plant height of Athyrium brevifrons
Kodama ex Nakai affected by the shading and fertilizer
application during three months after planting,
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Fig. 6. Changes of plant of Athyrium niponicum (Mett.)
Hance height affected by the shading and fertilizer appli-
cation during three months after planting.

Table 5. Plant growth characteristics of Athyrium niponicum (Mett.) Hance as affected by the shading and fertilizer applica-

tion.

Shading  Fertilizer

Plant height Plant width Plant volume Leaflength Leafwidth Leafnumber Survival rate

(%)  application (cm) (cm) (cm) (cm) {cm) (ea.) (%)
Control F* 17.07 19.33 6890.64 13.29 6.14 943 78
NF 9.00 9.03 796.14 729 3.86 329 78
30% F 16.06 16.95 452995 11.50 5.90 7.88 89
NF 3.50 4.00 52.50 3.00 1.00 5.00 11
60% F 10.20 9.96 1387.40 7.50 3.32 4.00 56
NF - - - - - - 0
90% F 19.00 20.30 7049.00 12.50 6.00 2.00 11
NF 10.00 10.65 1806.95 6.75 313 2.75 44
Significance’
Shading NS NS§ NS NS * NS -
Fertﬂizer KoKk Hkok %ok kR E 23] *%k -
Shading*Fertilizer * * * * * NS -

“F, fertilizer application; NF, no fertilizer application.
INS, *, ** #*¥Nonsignificant or significant at P=0.05, 0.01, or 0.001, respectively.
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Table 6. Plant growth characteristics of Thelypteris decursive-pinnata (van Hall) Ching as affected by the shading and fertil-

izer application.

Shading  Fertilizer

Plant height Plant width Plant volume Leaflength Leaf width Leaf number

Survival rate

(%)  application (cm) (cm) (cm®) (cm) (cm) (ea.) (%)

Control F? 20.50 2343 12341.88 18.06 3.56 13.67 100

NF 18.06 1523 4270.17 16.06 2.92 6.22 100

30% F 19.93 25.43 15224.29 17.64 4.03 12.29 78

NF - - - - - - 0

60% F 18.83 28.35 19348.12 17.72 4.57 933 67

NF 17.83 21.30 10477.68 14.50 4.17 433 100

90% F 16.50 20.32 6631.88 13.80 2.78 8.20 56

NF 20.78 23.66 12859.17 17.28 3.20 7.78 100

Significance”

Shading NS NS NS NS * * -
Fertilizer NS * NS NS NS *Ax -
Shading*Fertilizer NS NS NS NS NS NS -

“F, fertilizer application; NF, no fertilizer application.

YNS, *, *¥* ***Nonsignificant or significant at P=0.05, 0.01, or 0.001, respectively.
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Fig. 7. Changes of plant height of Thelypteris decursive-
pinnata (van Hall) Ching affected by the shading and fer-
tilizer application during three months after planting,.

A3l s Ba% 9Jth(Ju, 2005).

NuAkelE ARIAEZ} Tt Hl%ﬂ AEE F
kov}, 60% oV AgAEjeA BELo| 7H4E
o} FAH9] Al M= *‘“«1 BEE] F
3] sttt At e] BSE AR 5

Aol Hisl Ehort AEEL st A
TR AHle] w2 Fale 2 AR fellA

e Aoz AEYar, 2T 60 L 90% T
Mﬂfﬂ?«l 735 AEE] FAEAT. 0]5 AH]

o o3 FF= HEHo 2 Hglon), YR BT
= Al met YEgo] BasiY. & T
(2005) 7h=s|nALE] st Bl Aags A
3 A}, ASo] 4 2AH7IE slgoL), Ui =
7keh A Zhaell ofaf AAAA BPRE Pashe
Aow Rt Ko Age| £F, Ak
T, }EE Tl e 87 vige et

o] GElXAl i FFATE Rpolrt 7Tk,
1986). IHEZ 21E Z—%tﬂ AujEkol] it AR 4=
o A 9o, EY 2 FEIHES e vE
FHRAE Uizt HFo] FUHHeE Ha¥ Aog
= A

Broschat(2002y= Dracaena reflexa®t FAF &
WA AEES B uE ARISES 2t
2 EAgof 2ozt glov, A AEQ) Pilea
serpyllaced= DTS E3A717] A8l 73327300
A T ANIRES aehe B0E st B 4
Ho M AH] 2 B5o mE ARA @ FEA o
252] AEHEEl 2folE Beet), olE 21E9] A
£ mgshA olalsty] sl Rehde] e Ao
ArEE I

¥ 2

Al Aol W ofe] FA
AT AEAQ A
B= B el g 712ARE AV
: FAFR A Ak, S
BRI TALE] 52 AFESE 30-60%C04 A5

S Ao el o5 AHIEe] e
5 Afo] Folpon, 22 45 B 4L A
?131—?011*1 FAEA 0|52 AT ApdrEelA

ARlEE A 28] WAL oI @A W)

NGRS
o e
40 o

o
Y
= o
9‘15
b X2
:L
= o
ii&”,
OO

>
ra

£

~114 -



g 5L AR wE ofe] AR SN

A& =t 8 FXRQ ke 2t
BEE 30~60%, FNEIAEIE 60%, Z1e)a AL
e 0~30%4 AFo] 53 Aoz Yeldt. o)
B8 Aol 23l F3h= RRHow He o) g
213 Aol ARige me) o) 74N
o} 3 ol52 BE HEFeM AT gashks
BEE B, ST} 41 ok AEe guwgich
AR g BEe] @E 2 2 3R YRR A
Fkg ZjolE B}

FAo : A3rle, SARIam), Anielaale), A4
AR, AR, AAMISAL

ol

(=]
=
—_ O

Ho
re

Bang, K.J. and LH. Ju. 2002, Effects of indoor rela-

tive humidity conditions on the growth of Arach-

niodes aristata and Pyrrosioa lingua in native ferns. J,

Korean Env. Res. & Reveg. Tech. 5:34-38.

2. Bang, K.J., J.H. Ju, and S.W. Han. 2004. Growth char-
acteristics of Cyrtomium falcatum as an indoor plant
under various light conditions. J. Kor. Soc. Hort. Sci.
45:161-165.

3. Bang, K.J.,, JH. Ju, and S.W. Han. 2004. Effects of
different shading levels on the growth of the native
fern Polystichum lepidocaulon. Journal of the Korean
Institute of Landscape Architecture 31:73-76.

4. Broschat, TK. 2002. Influence of light intensity on
optimum fertilization rate in five species of tropical
ornamental plants. HortTechnology 12: 226-229.

5. Conover, C.A. and R.T. Poole. 1975. Influence of

shade and fertilizer level on production and acclimati-

- 1{5-

zation of Dracaena marginata. Proc. Fla. State Hort.
Soc. 88:606-608.

. Conover, C.A. and R.T. Poole. 1990. Light and fertl-

izer recommendations for production of acclimatized
potted foliage plants. Univ. Fla. CFREC-A Res. Rpt.
RH-90-1.

. Hoshizaki, B.J. and R.C. Moran. 2001. Fern grower’s

manual. Timber press. Portland, Oregon.

. Hwang, B.T,, JH. Ju, and K.J. Bang. 2005. Effect of

nitrogen application rate on growth of Rumohra aristata
and Cyclosorus dentatus of Korea native fern. J.
Korean Env. Res. & Reveg. Tech. 8:67-72.

. Joiner, JN., C.A. Conover, and R.T. Poole. 1981.

Nutrition and fertilization, p. 229-268. In: J.N. Joiner
(ed.). Foliage plant production. Prentice-Hall, Engle-
wood Cliffs, N.J.

. Ju, J.H., K.J. Bang, and J.H. Sul. 1999. A study on the

management plan of water environment of ferns in the
interior landscape. Journal of the Korean Institute of
Landscape Architecture 27:122-131.

Ju LH, Y.H. Jin, HW. Cho, and C.H. Lee. 2005,

Effect of shading ratio on growth of Korean native
ferns. J. Kor. Flower Res. Soc. 13:90-96.

. Korea National Arboretum. 2008. Illustrated pterido-

phytes of Korea. Korea National Arboretum Korean
Fern Society. 2005. Ferns and fern allies of Korea.
Geobook.

. Kwak, M.J., Y.D. Chang, and C.H. Lee. 2007. Effect of

media and shading treatments on growth of Cheilan-
thes argentea, Cyrtomium falcatum and Dryopteris
nipponensis in Low Management Green Roof System.
Korean J. Breed. Sci. 39(supplement 1):49.

. Lee, K.M. 1986. Growing characteristics of certain var-

iegated ornamental species in relation to environment
of different light regimes and nitrogen levels. Ph.D.
Diss., Korea Univ., Seoul, Korea.



