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Landscape crops have decorated its surrounding landscape by being cultivated from spring to late fall.
Recently, landscape crops are starting to get the limelight as crops that can be cultivated in large area
farmlands. Therefore, we examined the growth characteristics of landscape crops, green manure yield and
nitrogen production of crops that are cultivated during summer, which are sunflower, cosmos, sunnhemp and
sesbania, in order to select crops that can be utilized as landscape crops and green manure crops. The height of
landscape crops increased when the harvest time was later. Especially, sunnhemp, cosmos, sunflower and
sorghum grew over 100cm. The days to flowering of sunnhemp and cosmos were 50 and 53 days each, and
their flowering period of more than 50 days were long. The days to flowering of sunflower, which was 52 days,
was short, and its flowering period, which was 21 days, was also short. When the harvest time was later, the
green manure yield and nitrogen production of all crops increased. Individually, the green manure yield was
higher in sunnhemp, sorghum, sunflower, with 7.2~7.5 Mg ha™, and was lowest in sesbania. The nitrogen
production was higher in sunnhemp, with 168.1 kg ha” Therefore, as seen in its flowering characteristics,
green manure yield and nitrogen production, sunnhemp had the best green manure and landscape effects
among the landscape crops for summer.

Key words: Landscape crop, Nitrogen production, Green manure yield

The growth characteristics and green manure yield of landscape crops.

Landscape crops Plant height Days to flowering  Flowering period Dry weightJ Nitrogen production

cm days Mg ha'! kg ha'!

Sunnhemp 184.1 50 More than 50 7.2a 168.1a"
Showy crotalaria 99.3 67 More than 30 5.0b 109.1b
Sesbania 86.4 71 - 1.4c 24.0e
sorghum 170.7 64 More than 40 7.5a 43.0d
Cosmos 157.2 53 More than 50 5.6b 61.1c
Sunflower 151.1 52 21 7.2a 98.7b

"a-d : Means within a column not followed by same letters are significantly different by DMRT 5%.
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ofof 7] mHToﬂ BEAE XH
HHL e N E}EH“# b ohyel FAAY FA A =
o]Fo|R|aL Qlrt, EREoL} Shko] AuljEf= 78‘{%7%‘“ e
Z7o] ZAU A|RFo] Aoj= FskA|vt FA A,
= A Al e TS o EDL7ﬂ 7k
U WAt ofy e} FxAAIE flste] 24 o] AL =&
the 2o 2 A=50l 9 fesit, B3 24o] =2
AAEE 20 i 4 °‘7l ool Fazido] £
E‘r-% Joll ghlste] BSF 77l= 5w, shetH|= oA
A, E9F Be)-sletael B4 5o n|auel =
2] BA _4 a5 & 4 At (Kang et.al., 2013; Lee
et, al,, 2013; Lim et, al,, 2012; Park et al,, 2008; Petersen
and Rover, 2005, Ramos et al,, 2010; Rich and Rahi, 1995,
Treadwell and Alligood, 2007; Yang et. al,, 2009). 3|
Sl Wk, Yubgeke BoRaE o] it Ho]
Aoz defA qlof Aldshe-2of AzbAjulR]of gho] o]
|1 glom 11 flof|e {8152 AAA Al el 719
kg 59 FAQl anE FAlOl ¥ = SUr (Germani
and Plenchette, 2005, Wang et, al,, 2002; Wang et, al,
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2006). THebA W S7A olgHE AUABL 28
BaThs o] 2 AAE FH5| AE 5 9k 4
Bo| ¥ A3 & Ao BRHLE 54 UHHHFJ%%‘

PHEL 57470 HANE olBR F1qe] Aunme)
P e TR N M

o] HalE AH 5T R 4718S e BB 53
7] ujdol] njgtEe] ofghe 53 & 4= et (Jeon et,

al., 2010; Park et, al,, 2008). ©]ZA 27}%|9] ¥&-& =
Alof| s=agsto] gHd 2Rl A== dllof2jHR], A4,
=H|Hg], o] QItt (Cho et. al, 2010; Jeon et al., 2010;
RDA, 2009). °] A=252 A&Hl 44U I47A4 &
Ao Auf|o] Auket FAHAY FIFAE oFEEAl ¥
5ol AoEe] dehE pstal Eoko] SEw
3l BEFEAS A Zoan wn|o] d3hE Jaalsle]
ok, et o] ABEE heo] Asslel AL E A
3 thg o)5al B2l 5%l Eapel Belslel HLt S,
T 59 4] vRe] F2 27183 WA olg Thsa
e of5olle A=A o= Te] ik weEbA o F
of Aufsto] o8 & U= AWHE SHAES AES
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B A S &, 713 5 sHa AR man et
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AA57] Slsto] A7t
5 FAH2 WAl Ao o
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2 Aol fola AEE

OIcf, A Azl 3 9 Al FAL} AR
A, AT 5 ARt QAR nheAme olEwA 7t
T7) SR RIS} QAste] AR A
QA AETA BET 4 dleh. A AuaEe 89l
slo] 5abme Aujstel AL AL Bt 4E
o Wil Yulclel £E B8 4 Sl 1eb)
SlaAE 57 A
11 el R 349] Sl 4 S 42 Eo] g
WA oI5l ol gET Ut 7
oJghut-e. 2=33}k1 Q)

w2 el A 7o) ARG B
e, st EapEal A, Uk, A
HPUolE WEGe] HEste] AUABE) AskS 4 &
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8517 918 712ARE duxh AR Sashel

Materials and Methods

AHEL SlE T} ZHEQl 424~ (Sorghum bicolor) 1%,
55]’-‘—} 25901 sfHlEV | (Helianthus annuus), TR (Cosnos
bipinnatus) 2%, FH2FEQ YubS (Crotalaria juncea
L.), U9ls} (Crotalaria spectabilis), H|2~B} o} (Sesbania
sesban) 3% XEGSIY BF 652 o8t 29 1t
ZTF2 40 kg ha 0] TFEHPHL 30 em2 28 THE U}
coz 29y s, of W SR (42, QAL 2
A1g3) o Aste

78‘?_2%*%94 A5 B AR 2ol AlekE7] o)l

Table 1. Property of chemical of soil before the experimen.

Avail. Exch. Cations
pH OM

P05 Ca Mg K
L5 gkg' mgkg' cmolc kg —eeer

5.88 11.5 116 5.30 1.57 0.59
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HlpgEo = shibslgl EP H2E] %%‘i—ﬁt}%k% A EA 3
= A5t 50°C°1W 1 dE AxT 5 nhfisto]
EAAER A AlEA ' (T-0), da (T-N)
L AEA7] (LECO CNS—2000)2 o]83lo] Aefsigla, &=
7123891 P,0s, KoO, Ca0, MgO= 45+ A] 20l HySO4+HNOy
AENe E3tsto] 25uksl7] (CEM mars—5) 2 24 &

35l ICP (Inductively Coupled Plasma Spectrometer,
GBC SDS—270)& ©o|-&s}o] ksl

AHEGS AESS st 43 tha 2 mm AIE &
THAA Alste] wE2EA Eof B AEA AW (NIAST,
2000)°] &3] pHE EGH SH7T5 1152 3|45t pH
meterz® S4519331, A (T-C)+= YAEA7] (LECO CNS—
2000), A|gHdefol e} Qe sAREH R 535}
o] ICP (Inductively Coupled Plasma Spectrometer, GBC
SDS—270) 2 A=t

SARAE SAS 9.2 HIAS 0]

g5t} A8 o %

=

A

2 5L 5% 94504 Duncan's multiple range testE
seaeloich
Results and Discussion
HARRIBO| MREN AT ANIH HREA
o A= A B 98] AR RS HRgHoR
Table 29} o] AMAFEQ] A4S 141 5 cmE 4d%lom &

AN

3] Unbgs) ds FAmA Flebr)i 151.1~184.1 em
ik, Vel A2l oke] 2ARS 86,4~99.3 cm 2]

=l o Al olA= vinktat Alaekdole] 23] 1 m
7F dojth 2 Ao A 2o] HEl AL 27 }\g_}%o]

=2tk AlA7|7ro] ol F-28] ASEA] 3] wE

=2 /\}fr_ﬂml’% (Lim et, Al,, 2012; Daimon and Kotoura,

2000). 3 vt fa= dnpgRtel s 22k 47,77,
3T, 47Hle Eh AESHET 458 Bgth 7Y #AE
djopgs), duksl, ZAmAolA 0.7~0,970 QL ThE e
2 BX7} gk AlFe] ALgE ATAERELS BE £7

L
.

27 ARk AhEoln B e Holglr,
SBhA)7)0) e AuRE] 24 (Fig. D TE F o1

Table 2. The growth of landscape crops with summer cultivation in upland soil.

Crops Plant height (cm) No. of branches per hill  No. of node per hill  No. of leaves per hill
Sunnhemp 184.1a° 0.8a 47.7a 37.4a
Showy crotalaria 99.3¢c 0.7a 21.5b 17.1b
Sesbania 86.4c 0.1b 14.5¢ 11.1c
Sorghum 170.7a 0.0b 6.3d 6.6d
Cosmos 157.2b 0.9a 10.3¢c 16.2b
Sunflower 151.1b 0.0b 18.2b 10.5¢
Average 141.5 04 19.8 16.5

'Growth data: average date of nine times harvest.

*a-d : Means within a column not followed by same letters are significantly different by DMRT 5%.
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Fig. 1. The changes of plant height(left) and number of leaves(right) according to the harvest time with different landscape crops

in upland soil.
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AE T A ASBAZIE AR S Fo] L A (Table 8, Fig. 9), 4824 ik E 2707} 2 sfulep)

RAEA AE H G ARt OB BE T oA Z1 SRl okEThyot szl 21 Ask

TIA7HA] 30~50702 FA3) S vk s, ot ok AREi|zio) 71 vinbaslt dlokke Zovt 27 E ¢
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Table 3. The flowering characteristics of landscape crops with summer cultivation in upland soil.

Landscape crops Flowering time Flowering Days‘tof Flowering period  No. of ﬂower Flower color
(m. d) (m. d.) flowering (day) per hill
Sunnhemp 8.8 8.13 50 more than 50 days 9.4 yellow
Showy crotalaria 8.26 - 67 more than 30 days 6.8 yellow
Sesbania 9.10 - 71 - - yellow
Sorghum 8.21 8.21 64 more than 40 days 1.0 Green — Brown
Cosmos 8.5 8.10 53 more than 50 days 8.4 mixed
Sunflower 8.9 8.13 52 21 1.2 yellow

TDays to flowering: days from seeding to start of flowering period.

sunnhemp €0SmMos Showy crotalaria

Fig. 2. The pictures of growth and flowering of landscape crops.
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Fig. 3. The changes of nitrogen content of landscape crops
according to harvest times in upland soil.

Table 4. The chemical characteristics of landscape crops at flowering time in upland soil.

Landscape crops T-N T-C CaO MgO KO P,0s C/N
g kg’
Sunnhemp 30.6 475.9 25.7 12.0 9.5 7.6 15.6
Showy crotalaria 21.3 471.0 243 7.4 9.4 5.1 22.1
Sesbania 21.0 472.0 27.8 6.2 15.8 14.6 22.9
Sorghum 6.8 474.0 12.8 9.3 12.1 4.8 70.0
Cosmos 133 470.2 15.4 6.5 24.6 8.8 31.6
Sunflower 14.5 458.2 26.6 7.7 37.1 5.5 353
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