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Effect of Tillage System and Fertilizer Type on the Forage
Yield, Quality, and Production Cost of Winter Rye

J. D. Kim, S. G. Kim and C. H. Kwon

Cheonan Yonam College

ABSTRACT

This experiment was conducted to evaluate the effect of tillage system and fertilizer type on the forage
yield, quality, and production cost of winter rye. This experiment was a 2 x 2 factorial arrangement for two
tillage system (Tillage and No-tillage) and two fertilizer type (Chemical and Manure compost). There was no
difference in dry matter (DM) content, TDN (total digestible nutrients) yield, and CP (crude protein) yield of
rye, but the DM vyield was significantly higher for rye in tillage compared to the no-tillage system. The use
of chemical fertilizer type also showed significant increase in DM, TDN and CP yields compared to the use
of manure compost as fertilizer. The CP content for rye was significantly higher in no-tillage compared to
tillage system, but the type of fertilizer used has no significant effect. No significant effects were observed
for NDF (neutral detergent fiber), ADF (acid detergent fiber), and TDN in tillage system and fertilizer type
of rye. The total cost to prepare 1 ha is lower in no-tillage compared to tillage, but production cost in rye
per kg of fresh, DM and TDN were almost the same as tillage system because of lower forage production.
The total cost to prepare 1 ha with the use of chemical fertilizer was higher than using manure compost as
fertilizer, however, the cost to produce 1 kg of fresh, DM and TDN were lower when using chemical as
fertilizer because of higher yield. Based on the results of this study, tillage system and fertilizer type
affected forage yield more than forage quality. Production cost per 1 kg of tillage was lower compared to
no-tillage, and that of chemical was lower than manure because of higher forage yield.
(Key words : No-tillage, Tillage, Chemical fertilizer, Manure compost, Production cost)

I.
FeuEl

QNG FAIE A
gt A% Holte 9l
o] Fash] i
Aol A1
al

=9) el o

=
=

1 a4 wARG, 1 AeA Eookuwgz} Aol
cq‘_

ste]al Qlvk 2 o= s n

& st frlE o] 3
s R AL st
1995; Hussian 5, 1999; 7, 2002),

A W@ R AR o
2 &z, 2002), 714l <@ ¥
Bustag  ERfAs £ B . shehy

]_

lg

A

AQI-H 2

OFO
olN
)

rr
Rl ol fu

—~~
o

{1

> i

]_

o

Ol'F N

N
ol l—? NI
Ol

o M Ju g
o
Ho
o o
fu

12
Lot
offt

g

}

)
o 0

N
-

9

dagel o o Aol oplHn kA, 2002). el

Corresponding author :

- 115 -

C. H. Kwon, Cheonan Yonam College, Sunghwan, Cheonan-Si 330-802, Korea
Tel: 041-580-1015, Fax: 041-580-1249, E-mail: chkwon@yonam.ac.kr



Kim et al. ; Effect of Tillage System and Fertilizer Type on the Forage Production of Rye

TES FARAT AFE Qb gk Bl THEERE QFE FHIEA A(EFH F
O FolAaL glo ol fsiAe sdddel dal gkoh 18y 1970 Y] o] % FAakge] th
BA, A ALY AEAA FA 2 5907 FARS SR Ak wel RaE f85kHA o
S A% FHFAES A Tk AAl §¥A XSk adE Reke] SEEAR O
7} FEEojof i) o] 9% Wel HdH  FHI Qlrh
ol GV ol F, s $HEe] = tEERS AEs WHoRE Fujy A
3}, A =27 FAAA, A AAUES Ex3F dto] o]g&st= WhHol Utk JEEN
$-g-3h= 7]<oltt o] gH|gh= 74F JFES sAll Fstar
AR diFAAES flgh #Ee] wHL Qo] FEel Ui TEISAd a9E YR
EYRAs 24 Bdtolyet ALY SUE  ATHAL 1999).
ek vE, ¥ s T AME TR E FH 5ol At V)% el e w9l |
Fol El - st ofste) Heds T AW ] Frtskslen, AiizE AR
AZIBR g Ao|X] Kb, w=eg At i, o]87]s P qfREol mel zkelo] gk
H % o] A2Q8F3 e AAeltt aEr® B slar A o]g7)Ee] uhE ALk
Ao FAA dES Hasleln HES 1 & A A" AY §le AAe]ti(Rahman,
AE A7 B HISEE A 4~ 5 1996; Man 2 Wiktorsson, 2001; @ 5, 2003;
U= FHol e ojof g Zlojth ¥ FAA 2004; A 5, 2004).
1 We] HAAR ¢ A e s, b 2 A i AlsAEQ] S
FAhREee] kst ogk {714 vlme] AR B FAeR AWUHS gk, b
olg} & 4= UtHMoschler, 1972; # &, 1998, o= gstH|gel EFH|E AH|ste] Ajnjs)

7, 2002). Re W AR, FA W ALY ApolE

FRYS ol8F FAL AME A AU U] skl AAsTL
gerahe Ao ol ARelA 3
UG £FS 9L 5 gov], TP Tl M ME % 2
e W A SEd vsel 2o £

B BEd fdska,
2 glem, Frxe oAy

off fl 2 O 2% W o

10% ol #aslthd &, 1997). 7%
I
I

T AaAz)a, =8, G5 2 A 5o A7 oF 3EE AjEied
o8 AE W= g i S, 1997, FellE Aol gl EGolth
7 2002) FH Feke] 2k gl Ak Table 1014 B

Table 1. Mean temperature and precipitation at Cheonan, 2004 to 2005

Month Temperature (C) Precipitation (mm)
on 2004-2005 Normal 2004-2005 Normal

October 13.2 13.1 45 58.5
November 8.2 6.1 53.0 529
December 2.3 -0.1 33.0 29.1
January -20 -3.0 3.0 240
February -11 -0.8 29.8 21.7
March 45 4.4 37.0 48.4
April 12.8 11.3 53.7 78.9
Mean 6.0 5.0 Sum 214.0 320.0
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Table 2. Effect of tillage system and fertilizer type on the agronomic characteristics and

forage yield of rye

item Tillage system(T) Fertilizer type(F) P-value

Tillage No-tillage Chemical Manure T F TxF
Seedling vigor 9 9 9 9
Cold hardness 9 9 9 9
Stay green 9 9 9 8
Lodging resistance 6 8 7 7
Heading date 26 April 26 April 26 April 25 April
Plant height(cm) 96 95 100 90
Dry matter(%) 15.2 159 15.3 15.8 NS NS NS
DM vyield(kg ha™) 8,207 7,357 8,427 7,136 0.0175 0.0019 0.0417
TDN vyield(kg ha ") 4,846 4,370 4,997 4,219 NS 0.0145 NS
CP vyield(kg ha ") 1,343 1,315 1,462 1,195 NS 0.0020 NS

Seedling vigor, cold hardness, stay green, lodging resistance :

9 =good, 1= poor.

DM =dry matter, TDN = total digestible nutrients, CP =crude protein.
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Table 3. Effect of tillage system and fertilizer type on the forage quality of rye

Tillage system(T) Fertilizer type(F) P-value
Item Tillage No-tillage Chemical  Manure T F TxF
Crude protein(%) 16.4 17.9 17.4 16.9 0.0452 NS NS
ADF(%) 384 37.9 38.1 38.2 NS NS NS
NDF(%) 64.4 61.9 63.5 62.9 NS NS NS
TDN(%) 59.0 59.3 59.2 50.1 NS NS NS
RFV 85 90 87 88 NS NS NS

ADF = acid detergent fiber, NDF =neutral detergent fiber, TDN =total digestible nutrients, RFV =relative feed

value.
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Table 4. Effect of tillage system and fertilizer type on the production cost of rye

Tillage system Fertilizer type
Items of cost, Won(%) Tillage No-tillage Chemical Manure
Land cost 595,500(34.3) 595,500(38.1) 595,500(35.8) 595,500(36.4)
Seed cost 110,250( 6.3) 110,250( 7.1) 110,250( 6.6) 110,250( 6.7)
Fertilizer cost 212,957(12.3) 212,957(13.6) 225,913(12.3) 200,000(12.2)
Agrochemical cost 0( 0.0 0( 0.0 0( 0.0) 0( 0.0
Human labor cost 210,000(12.1) 140,000( 9.0) 175,000(12.1) 175,000(10.7)
Materials cost 250,000(14.4) 250,000(16.0) 250,000(14.4) 250,000(15.3)
Depreciation cost 110,000( 6.3) 85,000( 5.4) 97,500( 6.3) 97,500( 6.0)
Maintain & repair cost 50,000( 2.9) 45,000( 2.9) 40,000( 2.9) 40,000( 2.9)
Fuel cost 148,900( 8.6) 74,450( 4.8) 11,675( 8.6) 11,675( 6.8)
The others 50,000( 2.9) 50,000( 3.2) 50,000( 2.9) 50,000( 3.1)
Total cost of production/ha 1,737,607 1,563,157 1,663,338 1,637,425
Cost of production/Fresh kg 32 34 30 36
Cost of production/DM kg 212 216 197 231
Cost of production/TDN kg 359 364 332 390

DM =dry amtter, TDN = total digestible nutrients.
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