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Abstract (55%) and compost (5%), respectively.
CONCLUSION(s): Rice lodging should be prevented by

BACKGROUND: This study was conducted to investigate reducing the excessive nitrogen supplement, resulting from

growth and yield of organically grown rice under a typhoon the lower C:N ratio of the organic materials as well as

during a fall. The treatments included NPK chemical prevented by the radical midsummer drainage. Vetch+rye

fertilizer, compost, oilcake, oilcake 2X, hairyvetch, and treatment with 25:1 of C:N had optimum vegetative growth

vetch+rye. and reduced rice lodging, which increased N use efficiency

METHODS AND RESULTS: Nutrient applications were and yield.

made at rates equivalent to approximately 0.9 kg of actual N

per acre. Oilcake and hairyvetch treatments had the lowest Key Words: Compost, Hairyvetch, Nitrogen, Oilcake, Rye

C:N ratio, but compost had the highest C:N ratio of 34:1.

Rice treated by organic nutrient sources had great growth

and development at the beginning of the growing season but M 2
had depressed growth and yield at the harvest. Oilcake 2X-
treated rice in early growing season, especially, showed 1AM ARt o7 slein| R} AlxAls ok Al

better growth and development than rice treated by other afaL EHLt {17 ] AAWE o3 2Es Aishs W oE,
nutrient sources but was severely lodged at the harvest SEuetell A= 1990 o] FRE o] % ghlslA] A7} o] Fo
season due to the typhoon. Compost treatment with high )3l ATHKIm et al, 1998; Lee et al, 1999; Kang et al,
C:N ratio slowly released inorganic N and produced poor 2002; Jeon et al, 2003). £3], F7]& A7|Ago] W2 Bk
rice growth and yield; however, it recued rice lodging. N 9] §71E%=F W3k Yeon et al, 2007) 9 EoFo] o]3}s}A
uptake was the greatest for the oilcake 2X and vetch+rye AR, a3 W kel nA= Gl B3t A7 (Jeong
treatments but the lowest for the compost, which was the et al, 2001)7} A= 0H, ¥ F7]Aue} FayAe] Y

similar pattern to the N use efficiency; the greatest and F 9 5 FAd FAst A7 FHAHCE JAH T ok
lowest N use efficiency was observed for the oilcake 2X (Cha et al, 2010). SHAYF 7]& AFES UF-E ARES
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o] B8 7} Wallsel oist 84 Tt dd9T St
= Qlsh s edd, Jua Ao F4E A 7 vk
(Lee et al, 1999; Hayashi, 2010). ¥ 7]Aule] 2A &
HEE F712HAS] e gl weba] & AjolE vERdith

o] FUg ¥ AAE T f7EAMAE Bl T
Jatdeete AU g A (g ol webd A4t
FIEsE W ol S gebd = Q7] wliEelthGale
et al, 2006). E-&H]7}F 20:1 o]kl F71 A= 3kt =
o} vt vl P HAALE EYel SudtEE AEST
of W2 Aol s vAA drk webd Ads {r)E
o= Hujshe] o 285 8 T Qlofof ap, Frtst
FHEFE Eolal FAMNAE fgk AAE A A
ok dcHLee ef al, 1999).
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Table 1. Chemical properties in pre-treatment soil at 0-20
cm depth in a rice field in Suwon, Korea in 2010

Av. Ex. Cation

pH EC C N

Soil P,0Os  (cmol’/kg)
(1:5) dS/m (g/kg) (mg/kg) K Ca Mg
Clay loam 527 0.62 7.03 038 419 0.16 3.9 047

NSRS NS Axst] & Be & Akt 33
How Aakslelal, HSO,-HCIO, £g90 7 A RS Fa

sto] 44+ Indophenol-blue 2.2, QN4E: Ammonium
vandate], %] ICP (Inductively Coupled Plasma:
Labtam 8440, LABTAM CO., Australia) 2 #4(5&%3&
%, 2003)3}3tHTable 2). A3 5919 284 5k 59
4097 SH3 34 HE 59259 30 cm 15 ecm (H
o7 FF 38 ot FxAEE 9 o1 38 F
F93o] 5 kg/10aS YA

At 106d7K2001-20109) S-2lviete] 7H4 3%
T 253 mmo| 3l 2010 5= 315 mm ©]THKMA,
2010). T8k A 1097F 8-9€2] A 24U0]3]
O} 20102 37 <]l 2010 9¥2YU ol FiolellA
HPIRAYE A ok vk w7 HdlsE 30
m °oPFe 7 vE SHke glFelgint o] g HlE
oksh AlE] o|QANE vt A% FHE AYE T
3IA o] A FAE] Hoig 9slE YR

tlo 1

EQF 3l AlEH &AM
U AE g ol 0-20 em 0]
oA AFHA S CH, T AFZAREAF(EEXE,
2003)°ll 2JA3te] pH(1:5)% ol 2d=H o2 WA LE Kiel-
dahl SHFHS o] &3tk FEQAH Lancastery, X34
0ol &2 1 N ammonium acetate® &3+ & [CPE 9|
gato] EAEIGITE Bkl B4 20 cmollA A 7Y
HASR FEslo] FUIHALE ZARISITh

AeAle Hakdrlel 243 345 ¥EskaL o] SPAD
502 meter (Minolta, Japan)E ©|&3}o] HJAS Z7d3to]
AFAE FAIth 9920l BlF 2upvol SJsiA w-

Table 2. Nutrient concentrations in raw materials of organic nutrient sources

Moisture

Treatment content C N C/N P05 K20 CaO MgO
(%)

Compost 54 34 1.0 34 1.00 1.96 0.80 0.42

Oilcake 10 42 6.1 7 2.05 2.10 1.78 0.87

Hairyvetch 85 42 2.8 15 0.83 2.81 1.96 043

Rye 75 47 1.0 47 0.78 3.87 1.13 0.17

Nutrient sources were not statistically analyzed, but the results were from a bulk analysis derived from random samples

of the nutrient sources.




140

CHO et al.

o] vyl RESIQILE TEATE HFo]l AUt ¥, 5
;)@7] 9 ATz AHWH%%X]%‘% 2003)°l 2]A A
Z URrolA] ZAtst

ERAEE o(msle) oM o=
Ak 27]01 10 199 % 3 %

H

7

2003)¢ll 2JAste] 919 F7lEAAE
A2 ZAFsIATE

ARTY WAL 68 miw A2 3

2 95% FolA #4skSith

714 ZA) 2] T7Vé%% 54
e, A, wdln], oAt Mg, TEla
o2 A
b 783 vl FEIF 7R =9
St slojguiAlE U JEREE| R =2
F71A AAZAN T4 T
1.0%= ¥]l23 v Yel

2}o]5 BWITHTable 2). fra-&

g S Lehige, $0

Fol 47%= 7V =kou A1

al::rL/H Q /\._ Z}\}-o]-
T8d WE 70C 71x7|oA 7xst

Foll whfshict

AEARY e el ARERIEGEEY

Pt w2t

Ho% dayow
ATt AFEAEAlE SPSS BANEA S 01%—0}01
%L, B33t 22 752 Duncan’s multiple range test

=] =] =]
HAREA st

A3 Ae)3ho] veret

shlg e o
E LIS
R 7R
A9} vk

A ghAR7) 4712 7P w9kon 2 ekl 387%i
g7} 5

7P A bt 7R E g S
(1 oo Yehd njAEe]
(N-mineralization)7} ©]Fo{#]7]elli= 2.
o7 PHHAKGale et al, 2006). ©|oH=

o ase P
Azro] 2 2
Wl S

golgw A= ghan7h 242t 713 1512 B JeR=y,
olg gt Hl&E AA F7IEEAS] FUIEgE e 57
] 2135 o)(Gale ef al, 2006) El FE|E 0] 4

g 3ol g Aoz ﬂmﬂ"ﬂ

é*&ﬂléiﬂ UEHOPEH éi% %L?ﬂ

A & 2094 =Y dell=
8.8 mg/kgO T 7 E=%ke

28l (oilcake 2X) A&7}
™, 3}8H] 5(6.5 mg/kg), 1t

191(6.3 mg/kg), MA+521(5.7 mg/kg), E¥I(5.2 mg/kg),
dlof2]W%](3.6 mg/kg), 12|31l FA (3.2 mg/kg) T2
ERkCi(Fig. 1). kvl Aels Az 3 4594 Hd 9t

A 7P =2 F1H Aas s UERglET

|, 1= BE A

749 kg N/10a):t} 28] B> FA7H18 kg N/10a)°]
FYE7] wiro® we) sess Ag] 2094 o]

% o el na) ghse

71

X s HAjo) &

o2 YERTE o] f71ARIR el M fadgnl s

ssh] 2L} 2|54 22)

fohart whe hufold) A §

e B39 A¥(Kang et al, 2002)9} Bls=gt o] ql
G Fule WA e e AR A
= AL e vX]OP‘EiE]r. ] 36 o]Fel=
T A4 s Rt A

A7k AR T &

%o} g, ol Hel 714
oo RHEHoIgl ogo] Dby WO *

2] 509 olF-ol= F71H

ﬂ71+ atgletl, A2l 5544 ¥ ol
60 Folli= slofefHix7], 2] 7343} 80+
HIA+ 5 A7} w2 4ol vet

871 A 94y Fof=

=)

A27t 1)

Az Fol el =9

=30t A

F7kshs Zlo] #2
£ #eL A

Ii= et

Inorganic N (mg/kg)
(=) — [N w £ w [=)) ~ ) o

0 10 20 24 28 32 36 40 45 50 55 60 66 73 80 87 94 102

Days after treatment

=—=NPK

== Oilcake

== Oilcake 2X

=>¢=Hairyvetch

== Vetch+Rye
Compost

====Control

Fig. 1. Inorganic N in soil solution at a depth of 20 cm in
a rice field at days after treaments.

Table 3. Chemical properties at 0-20 cm depth of soil in a rice field at harvest as affected by nutrient sources

pH C N Av. P,Os Ex. Cation (cmol’/kg)
Treatment

(1:5) (g/kg) (mg/kg) K Ca Mg
NPK 6.8 ab 19 a 0.04 a 53 a 03 b 6.9 a 14 a
Compost 70 a 20 a 0.04 a 73 a 04 a 74 a 16 a
Oilcake 6.7 ab 17 a 0.04 a 50 ab 03 b 6.4 a 13 a
Oilcake 2X 6.8 ab 20 a 0.05 a 56 a 03 b 6.8 a 15 a
Hairyvetch 6.8 ab 18 a 0.03 a 56 a 03 Db 70 a 15 a
Vetch+Rye 6.6 b 18 a 003 a 51 ab 03 Db 65 a 13 a
Control 6.7 ab 16 a 0.01 a 29 b 02 b 71 a 14 a

Vetch is referred as hairyvetch.

Means separation within columns by Duncan’s multiple range test at /=0.05.
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Table 4. Growth characteristics at maximum tillering stage and harvesting of rice as affected by nutrient sources

Maximum tillering stage

Harvesting

Treatment Height (cm) lF\)T:r. 1(1)1f2 S(Pii?)lg(t; SPAD Height (cm) lP\)T:r. rC;f2 s(pii?)lg(t; Lodgi(l(;_gg)index
NPK 69 ab 22 b 113 bc 19 ab 14 ab
Compost 66 b 2 b 106 ¢ 15 b 1.1 ab
Oilcake 69 ab 23 b 112 be 19 a 15 ab
Oilcake 2X 74 a 32 a 122 a 21 a 32 a
Hairyvetch 67 ab 25 b 113 bc 18 ab 14 ab
Vetch+Rye 66 b 25 b 34 ab 119 ab 21 a 1.7 ab
Control 66 b 21 b 110 ¢ 15 b 02 Db

Vetch is referred as hairyvetch.

Lodging index of 0 and 9 indicate for no lodging and completely lodging, respectively.
Means separation within columns by Duncan’s multiple range test at /%=0.05.

Wk olgst Aol At AEFel sl Holole
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Table 5. Yield components and yield of rice at harvesting stage as affected by nutrient sources

Treatment Matu?% ratio 1,000 ?;;in wt. No. I;)Efrp;lirlllicles graili?b :rflide Un?sél/e;ioz)ield Yield index
NPK 86 a 248 b 18.5 ab 85 a 769 a 100
Compost 90 a 244 b 149 b 80 b 584 ab 76
Oilcake 83 a 237 b 194 a 73 ¢ 650 ab 85
Oilcake 2X 69 b 199 ¢ 209 a 78 bc 507 b 66
Hairyvetch 83 a 25.6 ab 18.4 ab 75 ¢ 676 ab 88
Vetch+Rye 82 a 22.8 be 20.6 a 77 bc 681 ab 89
Control 90 a 282 a 148 b 75 bc 647 ab 84

Vetch is referred as hairyvetch.

Means separation within columns by Duncan’s multiple range test at /=0.05.
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Table 6. Dry weight, N uptake, and N use efficiency of rice as affected by nutrient sources
Dry wt. (kg/10a) N uptake (kg/10a) N use
Treatment ici
Straw Grain Straw Grain Straw+grain  efficiency (%)
NPK 885 ab 616 a 21D 59 a 8.0 ab 31 ab
Compost 728 b 508 a 1.8 b 38 Db 56 b 5b
Oilcake 885 ab 633 a 3.3 ab 5.5 ab 8.8 ab 40 a
Oilcake 2X 905 ab 534 a 46 a 5.6 ab 102 a 55 a
Hairyvetch 912 ab 673 a 2.8 ab 5.8 ab 8.6 ab 38 a
Vetch+Rye 1,008 a 676 a 40 a 6.0 a 10.0 a 54 a
Control 816 ab 583 a 3.0 ab 49 ab 7.9 ab -
Vetch is referred as hairyvetch.
Means separation within columns by Duncan’s multiple range test at P=0.05.
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