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Summary

The effects of cutting frequency and nitrogen fertilization on feed values of reed canarygrass were

investigated in uncultivated rice paddy and the attemp was made to estimate the economical and efficient

levels of nitrogen fertilization for the increased production of nutrients in reed canarygrass.

The results are summarized as follows;

. Crude protein(CP) content was higher at st cut of all treatments(12.5% in 3 cutting frequency; 19,7% in 4

cutting frequency; 22.5% in 5 cutting frequency). However, Total Digestible Nutrients(TDN) and Relative

Feed Value(RFV) in 3 and 4 cutting frequencies were higher at 3rd cut(63.5%, 126.8) and 4th cut(65.7%,

146.4) respectively in which the contents of Neutral Detergent Fiber(NDF) and Acid Detergent Fiber(ADF)

were lowest. In 5 cutting frequency, Ist cut showed the highest TDN and RFV as 70.5% and 232.4

respectively. '
. The level of nitrogen fertilization affected CP content of reed canarygrass. Nitrogen fertilization of 120kg/

ha/cut showed high CP contents of 11.4, 14.7 and 16.5% in 3, 4 and S cutting frequency respectively. In 3

and 4 cutting frequency, TDN and RFV were highest with nitrogen fertilization of 90kg/ha/cut where NDF

and ADF were lowest, however those in 5 cutting frequency were highest with nitrogen fertilization of
30kg/ha/cut.

. The yields of CP varied according to the number of cutting frequency and those were 0.45~0.65 in 3

cutting frequency, 0.35~0.50 in 4 cutting frequency, and 0.19~0.67tons’ha in 5 cutting frequency

respectively and TDN was 2.09~3.60, 1.64~2.77 and 0.73~2.96tons/ha respectively.

. The ratios between the yields of CP and TDN were 5.48, 4.60 and 4.34 in 3, 4 and 5 cutting frequency

respectively and it indicates lower ratio in result of higher number of cutting frequency.
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5. Higher nitrogen fertilization increased the yields of CP and TDN. The yields of CP were higher in 5
cutting' frequency as 1.55~2.62ton/ha than of 3(1.20~1.91ton/ha) and 4 cutting frequency(1.35~2.23ton/ha).
The yields of TDN were 6.31~9.93, 5.99~9.99 and 7.16~10.57ton/ha in 3, 4 and 5 cutting frequency
respectively.

6. The levels of nitrogen fertilization for high production efficiency of crude protein(kg CPY/kg N) was
estimated as 113.4~302.5kg/ha and it resulted in 1.44~2.09ton/ha of CP yields. The levels of nitrogen
fertilization for high production efficiency of dry matter was 199.2~361.3kg/ha in which nitrogen were
fertilized below 400kg/ha and it resulted in 1.64~2.17ton/ha of CP yields.

7. The levels of nitrogen fertilization for high production efficiency of total digestible nutrients(kg TDNY/kg
N) were 149.9~294.1kg/a in 3 and 4 cutting frequency and it resulted in 8.66~8.89ton/ha of TDN yileds.
With the levels of nitrogen fertilization for high production efficiency of dry matter of 199.2~361.3kg/ha,
TDN yields were high as 8.77~9.94ton/ha.
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Table 1. Meterological data during the growth period in 1993 and the averages for 30 years.

Growth period Mar, Apr. May June July Aug. Sept. Oct.
1993 Mean temperature('C) 58  10.6 182 213 233 232 212 134
Precipitation(mm) 29.2 855 135.7 198.2 4244 197.8 56.1 154
1960~1990 Mean temperature( C) 45 11.8 17.4 215 26.4 254 206 143
Precipitation (mm) 46.7 93.7 92.0 1338 369.1 2939 1689 494
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Table 2. Changes in herbage quality of reed canarygrass in different harvest managements.

Cuttings Cut CP(%) NDF(%) ADF(%) TDN(%) RFV
Ist 12.5 59.4* 40.2° 57.2 90.3¢

3 2nd 10.6° 54.7° 38.9° 58.2° 99.6°
3rd 10.1° 46.6° 32.6° 63.1° 126.8*

Ist 197 53.6 31.4¢ 64.1° 111.8°

2nd 11.0¢ 51.0° 37.1° 59.6° 109.5°

4 3rd 11.8° 56.8* 41.3* 56.3¢ 929
4th 13.9* 2.0 29.3¢ 65.7 146.4*

Ist 228 28.3¢ 23.3¢ 70.5° 2324

2nd 10.6° 517 39.7° 57.64 95.5¢

5 3rd 12.3¢ 61.3* 43.6° 54.5° 83.3°
4th 11.9¢ 54.4 37.1¢ 59.6° 102.7¢

5th 16.6° 44.1¢ 30.9¢ 64.7° 137.1°

Note. Means seperation within a column by Duncan’ s Multiple Range Test, 5% level.

CP: crude protein(%), NDF: neutral detergent fiber(%),

ADF: acid detergent fiber(%), TDN: total digestible nutrients(%),

RFV: relative feed value.
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Table 3. Effect of N fertilization levels on herbage quality of reed canarygrass in different har-

vest managements.

Cuttings N level(ha/cut) CP(%) NDF(%) ADF(%) TDN(%) RFV
0 kg 11.2° 54.1* 36.2 60.3* 104 .4

30 kg 10.6° 53.9* 37.7%* 59.1% 102.8°

3 60 kg 11.1° 54.4 37.1° 59.6° 102.6°
90 kg 11.0¢ 52.6° 37.1° 59.6 106.0°

120 kg 11.4° 52.8% 382 58.8¢ 104.3%

0 kg 14.1° 50.6* 35.1* 62.2% 113.3°

30 kg 13.2° 51.6° 352 61.1* 110.7

4 60 kg 14.04 51.0* 35.8 60.6° 111.3
90 kg 14.5° 49.7° 33.3¢ 62.6* 118.0

120 kg- 14.72 51.4° 3450 61.7° 112.4

0 kg 14.2¢ 48.2° 343 61.8 120.1*

30 kg 14.0° 48.4° 34.6% 61.6% 119.1*

5 60 kg 14.6° 50.3 34.6% 61.6™ 114.7
90 kg 15.0 49.0% 35.6° 60.8° 116.1®

120 kg 16.5° 50.0® 35.3* 61.0% 114.3°

Note. Mean seperation within a column by Duncan's Multiple Range Test, 5% level.
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Table 4. Changes in crude protein yield(CPY), total digestible nutrient yields(TDNY) and ratio of
crude protein to total digestible nutrient yields(T/C) of reed canarygrass in different har-

vest managements.

Cuttings Cut CPY(ton/ha) TDNY(ton/ha) Ratio of T/C
Ist 0.46° 209 4,54
3 2nd 0.65* 3.60¢ 5.54
3rd 0.45° 2.86° 6.36
1st 0.50° 1.64 3.28
2nd 0.49 29 5.65
N 3rd 0.48 2290 4.77
4th 0.35¢ 1.65° 4.7
Ist 0.34° 1.054 3.09
2nd 0.54 2.88° 5.33
5 3rd 0.67 296 4.42
4th 0.34° 1.7¢¢ 5.00
5th 0.19 0.73 3.84

Note. Means seperation within a column by Duncan’s Multiple Range Test, 5% level.
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Table 5. Changes in crude protein yield(CPY), total digestible nutrients yields(TDNY) and ratio
of crude.protein to total digestible nutrient yields(T/C) of reed canarygrass in different

N fertilization levels.

Cuttings N level (ha/cut) CPY(ton/ha) TDNY (ton/ha) Ratio of T/C

0 kg 1.20¢ 6.31° 5.26

30 kg 1.33¢ 7.76° 5.83¢

3 60 kg 1.67¢ 9.09 544
90 kg 1.72b 9.70 5.64

120 kg 1.91* 9.93 5.20

0 kg 1.35 5.9 444

30 kg 1.67 7.96¢ 4.75

4 60 kg 1.91¢ 8.7 4.57
90 kg 2010 9.13% 4.54

120 kg 223 9.99° 4.50

0 kg 1.55¢ 7.16° 4.62

30 kg 1.89¢ 9.06¢ 4.79

5 60 kg 207 10.05° 4.86
90 kg 2.31° 10.37¢ 449

120 kg 2.62° 10.57* 4.03

Note. Means seperation within a column by Duncan’s Multiple Range Test, 5% level.

Table 6. Economic N level, marginal crude protein yield, limiting N level and maximum crude
protein yield of reed canarygrass in different economical borders.

Economic N Marginal CP Limiting N Maximum CP
Cuttings Economical border . .
level (kg/ha) yield(ton/ha) level(kg/ha) yield(ton/ha)
3 dy/dx =max.(kg CPY/kg N) 1134 1.44 419.8 1.92
dy/dx =16~12(kg DM/kg N) 199.2~234.3 1.64~1.71 3755 191
4 dy/dx =max.(kg CPY/kg N) 3014 1.96 507.6 229
dy/dx =12~10(kg DM/kg N) 253.4~2935.9 1.90~1.95 508.6 229
5 dy/dx =max.(kg CPY/kg N) 3025 2.09 572.9 2.55
dy/dx =10~8(kg DM/kg N) 302.2~361.3 2.09~2.17 597.7 2.61
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Table 7. Economic N level, marginal total digestible nutrients yield(TDNY), limiting N level and
maximum total digestible nutrients yield(TDNY) of reed canarygrass in different econo-

mical borders.
. Economic N Marginal CP Limiting N Maximum CP
Cuttings Economical border . .

level (kg/ha) yield(ton/ha) level(kg/ha) yield(ton/ha)

3 dy/dx =max.(kg TDNY/kg N) 149.9 8.66 340.1 9.95

dy/dx =16~12(kg DM/kg N) 199.2~234.3 9.21~9.53 3755 9.90

4 dy/dx =max.(kg TDNY/kg N) 294.1 8.89 405.0 9.33

dy/dx =12~10(kg DM/kg N) 253.4~295.9 8.77~8.90 508.6 10.32

5 dy/dx =max.(kg TDNY/kg N) 460.0 10.19 653.7 10.76

dy/dx =10~8(kg DM/kg N) 302.2~361.3 9.75~9.94 597.7 10.55
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ARt og ZAREFo] ¥ Fx29 ALEIHA
uf FLERAYL A T, A5
U A5G FE e s TDNEFo|f RFV(At)AL
g7haDAFE £ gA olgs5:m gitHLinn
Martin, 1989; Panciera 5, 1995). TDN3g}Fekal RFV A}
= 339 43 AFHTY HF AHHEAA 4
63.1%9} 126.8, 65.7%%} 146.4, 78] 11 53] o T2
19 2 oA 70.5%2} 23245 e o], 2 o 3T
A 74 B g verddded, AHAUES ot
A +% FUkEE AForh olgk &2 TDN3}
RFVY grg u|29 Az FAYs 71EXZ §AIst
1S F~HAEY HYo AFHE ARMAE
E} Wl t}(Nahm, 1992).
YutA o g F& AL FEL JEF F29

Y5E Q5] AHAYE BFAY F A0EE,

A9 celluloseg) ligning+3F 7+ A = x| FHReid
, 1967), AHA 717} &2 2doA BRI AxE
18 A%, AEANY dHd g2 olXe I
oA 3 gkcH Whitehead, 1995). 1284 2
AX = F71 e FAANE Qst] zgwy ¢
% 7FE| A 2k NDF9} ADFE3-2 33 9} 43 o
2 5:9] 90kg/ha/cuts} 53] o2 T9) 30kghalcute) 4
FAA FAH TR W35, & ArARFE
Mg 239 gton, TDNEZ3 RFVY s A
9] v 58 FHE GERUTHE 2). o9} &2 AT
£ AN AANERTY S20] JRTAL E
Aol wAE Qo] Ade A Asted
(Whitehead, 1995), o]= A LAHZE AF AEFFH
o Z77t HES FHEAE 3777 Bl
n gzt

$E Fxe A F9U 2719 A dEF
B0z sgao HolA FAHee AEsB
F7h9 A B FHo2 ¢ AaAul: Ay
Moz Pasth YHHOZ ATFFL LAY
o Satel FrhakAT, ol £ olalNE BE
S FIt 2RHAY FaHEd, 2 FTS
At oA o] w2t A ¥ g ti(Morrison,
1980; 2= 9} fa %, 1984; Jo, 1989; o] =, 1994b). -1¢]
U Az FAE A s 29NASLFE A
E5%E Yl s A AaAeERg 52 F
ZE7tA FIVEkol(lee 5, 1977; Reid, 1978), =3)
400kghao]AFe] A aAlul= AW Aae] 3
29 AFE FANA AR S kA EXE L
ok71A1F 4 U (Gomm, 1979), ¢ Yole] A9
Ak tedol AM BHLEE 2T FodCER
(Flsa gerg} Oschwald, 1995), o3 vl o] & ZAH
A A2ANTEY g dhYo) Frhu U
T AL2AFEYAA AP A FE] FH F ook
sk 4t

TE B&5xT] AL N ste] zdN Y
o] FHE A, A5 Mg & AEFTFY
HAZ7te} A NG EFFE FHER(Lee
5, 1977), AaAl|o o8 dEFFY T FH
FEFH FHAEHE Aol7t AP H ) et

> oo 1x
14 m{u

o ax o
flo ud rlo

=2

2

o2 off
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o

AHANE ] g FRFF AT ITHE ol &
gt HA A 7&**1‘:*]#% A AaxANFES
F3E B Ak kg =
H A& A v] 5= F(dy/dx =max) 7} ﬁ%*&*&ﬁ%ﬂ 74
ZAARolgn AFHE HA(dydx=16~12, 12~10,
10~-8) ol A o] ofRgaFo] = sl ojof stk A2}
gt

AaApe g% dE54ZY Fd SAg TS G2

29 A 1 E o, A3 400kg/har] Tt A
AAH|Eo] ARt PdE ch(Holmes, 1968;
Gomm, 1979; Lee, 1982; Z= ¢} §7 5, 1984). 2 A% 9
A3 298 I EEKkg CPYkgN)o] 2 A&
AueE e B8 AFH T A 113.4-302.5kgha2] B
AE YD, a3 E S (ke DMkg N)oj =

ZAA ALABEEANT 119.2~3613kghag)

£ 6), AtR7HA 9 Aol &
< & vk Az

J 2t & &(kg TDNY/kg N)o] &2
HaA B FEL 339 43 A3 FAA 149.9-294.1kgy
YEt G et 58 AFHFAME
460kg/ha2] LA U] EFoA JtAhgldE AAES
o] ESth dE A E & (kg DMAg N)o| &2 A
AlH) L 199.2~361.3kghad] ¥ A5 ek, 7}
23 E YA aEkg TDNYAkg N)E oA &= 389} 4
3 gFHT, dERLESHAXE S A FHToNA
400kg/har] 3t FaAjujpFol &ato] F A Holn
ALEMAE B A8 dEFSHE 48 F AA
1 gt

zRe A JtAGGESF v S(T0O)S
A HRI = AAABE whetA W3 E A, 4
o] & Aozt 1, dFHAREI HopAd
whetA AR FAAFS EATHE 4, 5).
A AR oW Ppan JhaglkRE o)
H &5 729 Aty 48399 AdE 9%

F8e gy SR A4E ¢ dvta YgPc

V. A 2

seleeld AR oz Bosol An Ax &

0] 83} reed canarygrassZ A wj3}91&
FI1e) AaA87F B2 9] AR I}HH
kS ZAFSFo] reed canarygrass®] ok
A% AAH| LT T AL

2 3stnat S0, A9AHE 2okt o

2T 4379 MHzAA 20w steto] 7]
T wxed, 33 AHTFAME 125%, 43] o3
AME 19.7%, 55 A #FA 22.5%S eyt
a2y 339} 43 o FHFe] TDNE#s RFVE
NDFe} ADFEHaFo] 7hah okl 3z 9f 4 Z o)A
Z+2} 63.5%9} 126.8, 65.7%3} 14645 ey o] 743
FXoU, 53 AHTAME 12NN 42 705%
9} 23242 7} & TDNE= o RFV gkg vehy
Ea=2

2. AaA g 2dug ghare 33,438 91 5
3] o H 79 120kgha/cute] A iAlu|FFEoA 2zt
114, 147 @ 16.5%% 713 29tA T, 3359 45 of
# 79 TDNE%3} RFVi= NDFg} ADF ghao] wat
© 90kgha/cute] FAxAIMjFEAN 744 H9kT, 5
3 o F 79 30kgha/cuts] F=Ff A 7} 8 F oot

LAHANEY ALAN e g 2adds
2 33 o F Fo A} 0.45~0.65, 43] o 3] Fo) A 0.35
~0.50, 12l 53] ofFFolA 0.19~0.67ton/hao] 4
ARon, ALHPFESFTL 74z} 32.09~3.60, 1.64~
2.77, 0.73~2.96ton/has) ¥ 9 2 Jehygict.

4. 2N AsFgn et rE v gL 33,
48 83 53 o F o)A ZHzh 548, 460, 4.34
UrE}LM AH/N LI} Fotd 5 oAt

5. A&AEgEo] ot el zorwAs
Fi s FRTFe FHHAY. &, 2auAd L
22 33, 48] 53] o2 FoA 2tz 1.20~191, 1.35~
2.23, 1.55~2.62ton/ha®. 2 53] o oA 7b Bk
th B A4S TFL 33, 43, 53] o3 Fol
A Z+z} 6.31~9.93, 5.99~9.99, 7.16~10.57ton/ha2] ¥4
Ag Jerggich

6. =2 Bia (kg CPYkg N)o] & A

A FEL HYE o] ubebA 113.4~302.5kg/hal)
W Z A5 0] 1.44~2.09ton/ha] Zghula seks
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= F A =8 3294t a-&(kg DMAg N)o]
& AAANUFELS 199.2kg~361.3kghac] ¥ Z
4], 400kg/har| ko] A=A B FEE ERdo] k3
o] & 1.64~2.1Ton/had) ZPWALFL o
T AR

7. kAR AYata&(kg TDNYkg N)oj
HALAHSFEL 3389 438) & T A 149.9~294.1kg/
ha?] ¥ 9 JeRfo] 8.66~8.8%ton/ha] 7] 4 ghokE
TFE = T U0, AEPAra&(kg DMkg
N)o] 2 L&A FELS ZE o5 ToA 1992~
361.3kghad] YA E vehfo] AFRIFR 9} FF /0]
F2 8.77-9.94tonhad) 7tAHURFHS & 5

ATt

2

o
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