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We researched nitrogen and green manure yield of crotalaria by seeding rate; 50, 60, 70, 80, 90 kg ha” in
upland soil to find out crotalaria's optimal seeding rate. Crotalaria's plant height and number of leaves
increased when the harvest time was later regardless of its seeding rate. Its nitrogen content of above-ground
part was 19.8 g ha™, and C/N ratio was 22.5. The highest nitrogen content (50.3 g kg'l) was found in flowers
part, followed by its leaves, roots and stems. The green manure yields of crotalaria increased when the harvest
time was later. The green manure yield of crotalaria was biggest in 50kg ha™ which was low in seeding rate. It
tended to decrease when the seeding rate was higher, and the nitrogen yield had the same tendency. Therefore,
the appropriate seeding rate was 50kg ha' and the time for application to soil was considered to be the
flowering stage.

Key wornds: Crotalaria, Green manure crops, Nitrogen yield
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Crotalaria's green manure yield and nitrogen yield were biggest in 50 kg ha”, and the yield tended to decrease when the seeding
rate was higher.

*Corresponding author : Phone: +82312906777, Fax: +82312903773, E-mail: chohs@korea.kr
$Acknowledgement: This study was carried out with the support of “Cooperative Research Program for Agriculture Science & Technology
Development (Project No. PJ006430)”, Rural Development Administration, Rupublic of Korea.



446 Effect of seeding rate of Crotalaria (Crotalaria juncea L.) on Green Manure Yield and Nitrogen Prodution in Upland Soil

Introduction

Zzee}e|o} (Crotalaria juncea L.)= Q=71 QAEA]| <l
WA ZHE R R AR Be 5080 AulEo] gt
. O] A2 F9lo] ofsl7| wizoll -EuetellA= 6dol| 1t
Folo] NH7HA] B5o] 7hs3t A58 ZEoltt (Treadwell
and Alligood, 2007), 2 &2&&}t2]ol= 2%0] 2 m o4} A}
e FIHEER BE|oflA] dRatol o3t dAngoR A
=49 Aol 2.1~3.1%= Eil O/N&2 251|7te 2
ol |2 o] 717} -2 2ot} (Chaudhury et al.,
1978; Daimon and Kotoura, 2000; RDA, 2009; Treadwell and
Alligood, 2007). E3t SEeretelobs 27|4%o0] Wep
= AE7N ol B mHlpEro] AL AR, FE, A
& £ tjoket ool A Ago] 7Rt Bt o} X,
AAER] 5 Aol TAglo] & Ak B 7HA
31 Q)ch, oSt A= 1930t SRgEte|otef tigt &
S WA, Aol ot FE 3, #lE v ol o
3t A (Cook and White, 1996; Treadwell and Alligood,
2007)5°] 3ol grort -2uehs 200578 WS
THHA SHIAER 0]85L7] fIRt d-E0] AIRTE I
SrgTtols AlFAER T HoldEe] 2R A7
o theFsto] AJAshe-AL eA] fofAEel @0, Tt E
7], &9, A5 W5 5= AR B2 AFE0] o]Fo
Z 2t} (Choi et, al., 2011; Lee et, al., 2008; Lee et. al.,
2012; Lim et, al,, 2012; RDA, 2009), QojAH-E-2 1127191
o553t of 2~370E Q] FA7IE 2=t o] Al7|o 22"
gheobs Auljste] EFol st A=l v E3g, #
718 AlE, BEY SAVNA, Balle Al 5o anE ¥
T ek AR Aol A SRE TR OME o5 FRt7]ol A
jgto] B AT 7.9 ton ha ' 0|¢laL, o] W Aak
121 kg ha ', 914K 16,8 kg ha ', ZH2]i= 214 kg ha '9] oF
o] A SxgTteor 242 gEo] S
 AaEg o, AR oA SREetE ok HH|= o]
goto] sletH|= thH] 94.6%9] ERtE aRE Aglon by
S0} Aol A= AR 50%= A3 3Tk (RDA, 2009).
T3 BEoF U Hejsidse] oA aulrt Hold AoR deA]
AA BoF Wi AFHszt 2 B7], o], e, viF 55 Al
3= E7lol| A o] o] &E|AT @It} (Germani and Plenchette,
2005; Orwa et, al,, 2009, Wang et, al,, 2003, Wang et,
al., 2006; Yang et, al., 2011). 37 E7}ox Zaekelzjo}
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Table 1. Physiochemical properties of the soil used for the field experiment.

H Exch. cations Soil
P T-C TN Avail. P05 o
(1:5) Ca Mg K texture

g kg'l g kg'l mg kg'l ---------------- cmol, kg'] ————————————————
53 6.9 0.39 140 3.69 1.16 0.79 Loam
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07 FE351o] G AgEZa}=n} (Inductively Coupled Plasma
Spectrometer, GBC SDS—270)& ©|-8-3}0] AT 3}t
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Results and Discussion
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Fig. 1. The picture of before flower (Left) and after flower (Right) of crotalaria in the field.
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Fig. 2. The changes of plant height(Left) and number of leaves(Right) of crotalaria by the different seeding rate.
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Table 2. The growth and flowering characteristics of crotalaria according to seeding rate during flowering time.

Effect of seeding rate of Crotalaria (Crotalaria juncea L.) on Green Manure Yield and Nitrogen Prodution in Upland Soil

No. of leaves

No. of nodes

Flowering characteristics

Seeding rate Plant height per hill per hill No.ﬂ;)jv ;alll}l/; to Flro)::;ng Flower length No.p;)rf 1ili;)lwer
cm day day cm
50 kg 164a ] 69.1a 60.7a 50 70 25.6a 5.2a
60 kg 169a 76.6a 57.5a 51 72 24.8a 5.0a
70 kg 162a 71.1a 58.6a 50 71 25.1a 5.3a
80 kg 159a 57.4b 53.9b 50 71 25.0a 4.8a
90 kg 161a 51.0b 50.9b 51 70 25.4a 5.0a

% Survey day : 2012. 8. 23.
J Means in a column followed by the same letter are not significantly different at p=<0.05 based on Duncan's multiple range

test
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below-ground part

Dry welshiCton hat )

E)

Days after seeding

+ Leave -+ Stem -+ Root

« Flower

Fig. 4. The dry weight of parts of crotalaria by the different
harvesting times.

ehejolo] 3¢ A%

4% BN TV e
Wit S5V AEE BRS04 by Fae
550714 Z7Ke v 9%
#s 215kl 7
2P Sk ol
gt el 47

S4epo] T2 9]0

O]O\_;_

s
2 B 5 1027
7

vlate] &

L
= T

5.1 em2 ol A=A % 27|17} sl

ol 7o) o] % A=A 9l

4 A7IE AR olfof 2

2B 7FA

FEOA7 A

I olN o[ﬂ

1o o N

]_

O

_4

oS Fig, 49} 2ol A} %
9jef jsto] U

"

rlo _I>“

vlgol 7] o

222 Axs)
A Z7MXZ] Aoz AFRE Q) (Treadwell and Alligood,
2007). E=EetEols HH|E2 BEqf 2 & A9 B

Yoll= O/NEo] Hol Zafjofl=

EA7E SARE 2717 DA Ageo] oH7] w2l &7

7} ksl 7] Al AsiA (@ %

she o] $8 Aow HEET (g, 6 2 )
Sagetejole]

shggol] mE eb7]
Fig. 59} o] = shgaols] 4:844)7]7} ,<<>1 ars
JVetgiet, afEepd s By oE B 550712
U 1 Follis 8717} Rold4s Eatal

o7} gl L

Zol& HA

o shgegol
90 ke ha "ol 4] l4ge]
ShR geollq mE

90 kg ha ol 4] g

o)k

% oF 502 APe] ol%

ofN r[o

E

. o] 7 B IRERRS 50 kg ha 012

Z7)ekeg ] A

AR rAgen 3

7] mEo R ISl
gtejots =h|= AN o
o HEHA 71

A gle]

HIS3Rh s Hol= v

e
=
Z

| A2t IEEP

Az 5

A~ o
E—I‘EO]: .

7(—];(]. a3

Ao

].;g At ol xAHRS} %]

LS 0101:

JE |

251 3390l sk

ol w2 4

s 54

AJBR-AL Ao SRY

A9 EPRAN7|S B
3 9t o] wofs TEE
uh 5844717} 3] o]

% 550

ol

72 LolAW wEae] AL5E o W Lulvh A

o, web SRgetols Hulw ALg B 4

A AR

3}l 9= 60~80 kg ha ‘9] TFEEFS 50 kg ha & Fol=



Hyeoun-Suk Cho, Ki-Yeung Seong, Tea-Sun Park, Myung-Chul Seo, Mi-Hyang Kim, Hang-Won Kang, and Hye-Jin Lee

449

15.0
Above-ground part

10.0 I

/

0.0

Dry weight{tenha?)

40 55 70 85 105
Days afterseeding

—4—5kg =—l—6kg Tkg =——=—8kg —=—9kg

2.0 ~
Below-ground part
. 15
T
=
5 10
=4
o0
w 0.5
=
=
2 oo
40 55 70 85 105
(0.5) -
Days afterseeding
—#=—15kg ——0Gkg Tkg =——=—3kg —=—0kg

Fig. 5. The changes of dry weight of above- and below-ground parts of crotalaria according to seeding rates and harvesting time.
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Table 3. The chemical characteristics of above- and below-ground parts of crotalaria at the flowering time.

Items TN T-C CaO MgO K0 P,0s C/N
g kg’
Above-ground part 19.8 440.2 13.8 5.7 16.8 4.2 22.5
Below-ground part 9.3 396.6 1.8 2.6 12.1 5.8 42.6
Ro] $& Aow ARHYT. TErht Hoo] Zudety] 7 Hu)aEel slo|E2wmnrks Uk Ao},
o}€] T—Q—Eokol S7IetaA FA7A 0] At skl Q7 1k} (Crotalaria spectabilis), ¥ =22} H|S=3E kgl
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o] oj2{ 914 Bk ofufet ONE Eobd EQF el & H3f
Alzto] Zo)z)7] wjEolc} (RDA, 2009; Song et. al., 2010).
Zrgete|ofe] 81514 EAJ2 Table 33} gro] R A
FF (T-N219.8 g kg ' 0= A|5H22 X"\E‘%k 9.3gkg ")
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gl dels ARl Zrhal sH3it (Daimon and Kotoura,
2000; Jeon et al,, 2010; Mendonca and Schiavinato, 2005;
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B P P
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Table 4. The total nitrogen (T-N) contents of parts of crotalaria in the flowering time.

below-ground part

Above-ground part

Days after seeding  Total plant

Root Leaf Stem Flower
g kg’
40 24.4a 14.1a 43.5b 13.0a -
55 22.4a 10.3b 46.0a 11.4a -
70 19.8b 9.3c 40.3d 9.9 -
85 18.0b 8.0d 42.3c 9.9b 52.5a
105 17.8b 7.2e 34.8¢ 5.1c 48.1b
Average 20.5 13.4 414 8.8 50.3

JMeans in a column followed by the same letter are not significantly different at p=<X0.05 based on Duncan's multiple range test
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Fig. 7. The changes of nitrogen yield of crotalaria according
to the seeding rates and the harvest time.
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Conclusion

FRgTteiobs b HulER fejuetel i o g
A7 7Rs et Agolet. o] A At A w5 A
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