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Short-Term Effect of Mineral Nitrogen Application on Reed
Canarygrass (Phalaris arundinacea L.) in Uncultivated Rice
Paddy
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Summary

A study was made to estimate the economic level(Necon.) of mineral nitrogen and a proper cutting frequency
for the dry matter production of reed canarygrass(Phalaris arundinacea 1..) in uncultivated rice paddy during the
harvested years in 1993~1995.

Annual mineral nitrogen was applied at the levels of 0, 90, 180, 270 and 360 kg ha™" in 3 cuttings, 0, 120,
240, 360 and 480 kg ha™' in 4 cuttings, and 0, 150, 300, 450 and 600 kg ha™' in 5 cuttings, respectively.

The results were summarized as follows;

1. The dry matter yields of all cutting frequencies in 1993 were significantly higher than in the other harvested
years. Mean dry matter yield were 14.40, 13.88 and 15.98 tons ha™ in 3, 4 and 5 cuttings, respectively.

2. Significantly higher dry matter yields were obtained as 15.37 and 15.80 tons ha™' at the level of 120 kg ha™'
cut™' in 3 and 4 cuttings, and 14.02~14.08 tons ha™" at levels of 90~120 kg ha™' in 5 cuttings, respectively.

3. Higher efficiencies of dry matter production in response to mineral nitrogen application were recorded as 29.7
kg at level of 90 kg ha™' yr™* in 3 cuttings, 19.6 kg at level of 240 kg ha™' yr™' in 4 cuttings, and 20.1 kg at
level of 150 kg ha™' yr™" in 5 cuttings, respectively.

4. Significantly higher dry matter yields appeared as 5.02 tons ha™' at 2nd cut in 3 cuttings, 3.94~4.37 tons ha™'
at 2nd and 3rd cut in 4 cuttings, and 3.81~3.58 tons ha™"' at 2nd and 3rd cut in 5 cuttings, respectively.

5. The highest values of relative dry matter yield were 40.4% for 2nd cut in 3 cuttings, 34.9% for 3rd cut in 4
cuttings, and 31.5% for 2nd cut in 5 cuttings, respectively.

6. The estimated marginal dry matter yields(Ymar.) were 13.8~14.7 tons ha™' at ranges of economic N level of
228.5~291.9 kg ha™' yr™' in 3 cuttings, 13.8~14.2 tons ha™' at ranges of 293.5~335.7 kg ha™' yr™' in 4
cuttings, and 12.2~12.8 tons ha™" at ranges of 237.5~302.5 kg ha™' yr™' in 5 cuttings, respectively.

7. Maximun dry matter yields(Ymax.) were 17.0 tons at the level of limiting N(Nmax.) of 558.9 kg ha™' yr™' in

dA e PB4y T aDept. of Biological Resources & Technology, Yonsei University, Wonju 220-701, Korea)
* i 2o gt ¢ % A8 3 (Dept. of Animal Science, Taegu University, Kyongsan 712-714, Korea)
** ot s R Y58 3H(Dept. of Dairy Science, Anseong National University, Anseong 456-749, Korea)

—95—



3 cuttings, 16.1 ton at level of limiting N of 531.4 kg ha™" yr

b yr™'in 4 cuttings, and 13.9 ton at level of

limiting N of 546.3 kg ha™" yr™'in 5 cuttings, respectively.
8. Economic N level in all cuts were in the ranges of 42.6~123.8 kg ha™' in 3 cuttings, 27.3~144.1 kg ha™'in 4

cuttings, and 9.3~159.4 kg ha™' in 5 cuttings, respectively.

9. The proper cutting frequency for dry matter production of reed canarygrass was 3 cuttings during the

harvested years in 1993~1995, due mainly to the higher efficiency of N for the dry matter production.
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Table 1. Monthly meteorological data during the years in 1993 ~1995 and the averages for 30

years.
Mar. Apr. May June July Aug. Sept. Oct.
Mean temperature (C)
1993 5.8 10.6 18.2 213 233 232 212 134
1994 4.0 15.2 17.9 228 28.5 276 21.0 15.2
1995 6.0 11.3 17.1 21.6 245 26.0 20.0 15.5
1961~1990 45 11.8 17.4 215 24.6 25.4 20.6 143
Precipitation (mm) .
1993 29.2 855 1357 198.2 4244 197.8 56.1 15.4
1994 31.7 449 152.4 85.0 139.5 2327 60.7 2145
1995 60.6 444 60.6 70.7 436.1 786.6 472 393
1961~1990 46.7 93.7 92.0 133.8 369.1 293.9 168.9 494
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Table 2. Yearly changes of dry matter yield of reed canarygrass in different mineral N level and

cutting frequency.

Cutting frequency Mineral —N (ha cut™!)

Dry matter yield (ton ha™')

1993 1994 1995 Mean
0 ke 10.46¢ 739¢ 6.93° 8.26°
30 ke 13.14% 10.25¢ 9.41° 10.93¢
) 60 kg 15.272 12.38° 11.70° 13.12¢
3 Cuttings 90 kg 16.23* 1435% 12.39° 14.32°
120 kg 16.91 15.70° 13.50° 15.37¢
Mean 14.40° 12.01° 10.79¢
0 ke 9.91° 8.45¢ 761° 8.66¢
30 ke 13.18° 9.96¢ 9.73 10.95¢
. 60 kg 14.68% 12.84° 12.56* 13.36°
4 Cuttings 90 kg 15.10% 14.19% 1247 13.92°
120 kg 16.53° 16.11° 14.75° 15.80°
Mean 13.88 12.31° 11.42°
0 ke 12.00° 7530 6.24° 8.59¢
30 ke 15.41° 1091° 8.49° 11.61°
. 60 ke 16.20° 11.54° 9.02% 12.25%
5 Cuttings 90 kg 18.01° 13.36° 10.68° 14.02°
120 kg 18.25° 13.28° 10.71° 14.08
Mean 15.98 1132 9.03¢

a-d Means within a column with different superscripts are significantly different(P <0.05).
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Table 3. Efficiency of dry matter production(kg DM kg~' N) to mineral nitrogen fertilization level

in each cutting frequency.
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kg DM kg~!' N
Cutting frequency Mineral —N (ha yr~!)
1993 1994 1995 Mean
90 kg 29.7 31.8 28.5 29.7
180 kg 26.7 27.7 26.6 27.0
3 Cuttings 270 kg 213 25.8 20.2 224
360 kg 17.9 23.1 18.3 19.8
Mean 23.9 27.1 232 24.7
120 kg 272 12.6 17.7 19.1
240 kg 19.9 18.3 20.6 19.6
4 Cuttings 360 kg 14.4 16.0 13.5 14.6
480 kg 13.8 16.0 14.6 14.9
Mean 18.8 15.7 16.7 17.1
150 kg 22.8 22.5 15.0 20.1
300 kg 14.0 134 9.3 12.2
5 Cuttings 450 kg 134 13.0 9.9 12.1
600 kg 104 9.6 7.5 92
Mean 15.2 14.6 104 134
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kg o] 3itt.
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Table 4. Dry matter yield of reed canarygrass at each cut in different mineral N level and

cutting frequency.

Cutting Mineral —N Dry matter yield (ton ha™')
frequency (ha cut™) Ist cut 2nd cut 3rd cut 4th cut 5th cut Total
0 kg 1.934 3.41¢ 2.93¢ 8.26°
30 kg 2.61° 4.43¢ 3.89° 10.93¢
60 kg 3.49° 5.12% 4.51° 13.12¢
3 Cuttings 90 kg 3.76° 6.04° 4520 1432
120 kg 4.50° 6.08° 4.79° 15.37¢
Mean 3.26° 5.022 4.13%
*RY(%) 26.3 40.4 333
0 kg 1.19¢ 2.39¢ 3.52¢ 1.56¢ 8.66¢
30 kg 1.73¢ 3.17¢ 4,00% 2.05 10.95¢
60 kg 2.20° 4.03° 4.742 2.39% - 13.36°
4 Cuttings 90 kg 2.45%® 4.61° 4.57* 2.28% 13.92¢
120 kg 2.65° 5.49* 5.04° 2.62° 15.80°
Mean 2.04% 3.94* 4372 2,18
*RY(%) 16.3 314 349 17.4
0 kg 0.84¢ 1.95¢ 3.03¢ 2.23° 0.54* 8.59¢
30 kg 1.18° 3.21¢ 3.66® 2.738 0.83° 11.61%
60 kg 1.50° 4.16° 3.40% 2.34%® 0.85° 12.25%
5 Cuttings 90 kg 1.66* 4.84° 3.90° 2.74° 0.89° 14.02°
120 kg 1.89* 4.90° 3910 2.56% 0.82° 14.08°
Mean 1.41¢ 3.81° 3.582 2.52b 0.79¢
*RY (%) 11.6 31.5 29.6 20.8 6.5

* RY(%) : relative yield of each cut to annual dry matter yield.

*4 Means within 2 column with different superscripts are significantly different(P <0.05).
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Table 5. Economical border, economic N level, marginal dry matter yield, limiting N level and
maximum dry matter yield in each cutting frequency.

Economical Economic Marginal Limiting Maxium
Year border N level DM yield N level DM yield
(kg DM kg N7') (Necon, kg ha™') (Ymar. ton ha™') (Nmax. kg ha™') (Ymax. ton ha™!)
3 Cuttings
1993 dy/dx = 16~12 199.2~2343 154~16.0 3755 16.9
1994 dy/dx = 16~12 306.9~399.1 14.6~15.9 7313 18.1
1995 dy/dx = 16~12 179.5~242.3 114~123 569.9 159
Mean dy/dx = 16~12 228.5~291.9 13.8~14.7 558.9 17.0
4 Cuttings '
1993 dy/dx = 12~10 253.4~2959 14.6~14.8 508.6 17.0
1994 dy/dx = 12~10 436.5~469.5 15.5~15.9 593.2 16.5
1995 dy/dx = 12~10 189.6~241.6 112~118 492.4 14.7
Mean dy/dx = 12~10 293.2~3357 13.8~14.2 5314 16.1
5 Cuttings
1993 dy/dx = 10~ 8 302.2~361.3 16.8~17.2 597.7 184
1994 dy/dx = 10~ 8 243.3~293.0 11.6~12.1 3872 127
1995 dy/dx = 10~ 8 167.0~253.2 83~ 9.1 654.1 10.6
Mean dy/dx = 10~ 8 237.5~302.5 122~12.8 546.3 139
AAR  AlH)5F(Necon.)&  1995d0] 167.0~  §A$HL 12.2~12.8 ton ha '9] Wt =3 &

2532 kg ha™' yr ') FAE Yehyo] g Auid
=R} ST, $44%(Ymar)S 8.3~9.1 ton ha™'
o]glont, 1993d 2] §A Rt oF 1/2¢] &3}
At 1995 9] SFAA v 4FE(Nmax.)2 6541 kg
ha'eg2 743 EYAT HANAESFH(Ymax)S
10.6 ton ha™ !0 & 7} A} AupdEe) BF 4
AA AH|$EE 237.5~302.5 kg ha~'9] W2,

ZF2
AAB| 52 BHF 5463 kg ha”' 02 A AL

22 139 ton ha™' 0]t}

5. o8 o FHZS AHH AME|5+ZE

AHNEE AHA2Y FAA A

d o] & 6ot

Table 6. Economic N level at each cut in different cutting frequencies.

N
flo
<
o

Econonmical border Economic N level (N econ. kg ha™!)
(kg DM/kg N) Ist Cut 2nd Cut 3rd Cut 4th Cut 5th Cut
3 Cuttings
102.5~123.8 89.2~ 95.8 426~ 513
dy/dx = 16~12
4 Cuttings
59.6~ 739 137.8~144.1 110.7~119.0 273~31.7
dy/dx = 12~10
5 Cuttings
136.1~159.4 94.5~ 97.6 108.8~115.2 12.7~18.5 93~173
dy/dx = 10~ 8
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38 AHToAE 1M zI} 102.5~1238 kg, 2H =
7} 89.2~95.8 kg, 3N 27} 42.6~51.3 kgha ' yr 7' o
#H7t A% 52 AR A FEY A7 WobR
t}.

43 AFHFIME Mz 4Hx7 7% 596~
739 kg, 27.3~31.7 kg ha ' 2.2 wgkor}, 2= 3
WxoA s ztzh 137.8~144.1 kga} 110.7~119.0 kg
ha”'e] WY E JEho] AH M & wbebA Holst
Atk £8 53 A FHTAME Az Mt F
A AuFEY Aolrt Aed, 1MxsF 1361~
159.4 kg, 3 27} 108.8~115.2 kg, 2 2 7} 94.5~97.6
kg, 4 ZE7} 12.7-185 kg 18]l m S 27} 93~173
kg ha™'e) «o02 AAF AnFEd HA7t %
t}.

V.o &
S Bxe ATPHS EFFRO) 23

FHm 450 AT 7L FLE A
A AREE o1 T Ao

2
ol o 2 ol

N
X
>
N
%
223
-~
B
1)
=
»

o

=

&
e
2
>
=
_[
d
o
ox

o] zAqXNE AEFFo| Asterhlee, 1982; %
s} W5, 1984). whebA Auhd ko] lolA ] AEF
#o] ¥istEs JjAzHo) hE Ax o) FAEH DA
3 PaAo] 1A x| = Z(Herlihys} O'Keeffe, 1987;
Long3} Gracey, 1990), ¢35 A4 HAE & 2 E
Ak FUE gadE AuldEy dxdd &
gt JHMES FAR Ap|FE] FHo] Bast
oo AzEr

AHRNEE Au|FFo BE AEFHY Hs
A d ko] & 2o] 7t QA HA=, 199389 2
E JHNEdA BF AEFFS FA8HA TolA
33 of # oA 14.40 ton, 43] oj 3 To A 13.88 ton,
53) o # ol A 15.98 ton ha”'& VHER ATHE 2).

Aupd o] @B AEFFY WIS IS
BAAA BAE 13 2), 19939 SYEE 98 7HA
4 B AEgo] 30d B FEFRTH A YA
3 FFog wol vy Ad ZFrFa Fod g%
A o) §EEY G AEFHS T/MAE T 3

AR FFF Gz A4HH, £3] F

£ 58 AFHTY AEFFHo] BRI Hel
gk 2 199399 NAzAD o] @7EY
= 71 e) AA2) Al F FEYotE
AX o7 ZAA7) L(van Burg 5,
1982; Black =, 1987), o]of @& A4 o] & F &2
o] AESHE FAAsHA F/HARY] W0l
1 A z}E) ol(Herlihy®} O'Keeffe, 1987), 7|42 0]
AEF A AFNEE £33 Zo] AEALA &
gtk & AJAMSO)

1994 d ol = 793} 892 BV o] 227 28.5¢
276CE 541 A5Fol e F5F AFAA o
24 ngnzs V4z2aS Jeid A, dESH
233 o FHFAA 1993 2] 84%, 43] o F oA
88.6%, 53 AHTFAA 70.7%c] EHatdct. £F
19952 495 E 6971x &3 A&7 dx3)
A3 dEZole AU Z4FE vetdol A 45
718 B3t FEF ANERE 2€ F AW
2o, 35 AFH T AEFZHFS 1993d9 74%, 4
3] o] HFolME 82.5%, 53] AFHFlA & 50.5%¢
B3 G (HE 2), 58 AFH T sHzAA FdF
Zo] 65%) EH3RY & 7hEH 4{7100)
Bgd 2o 1 9490 ANt Wt 1994d
9 AEFFo] 199338} F3tA AU AL &
Bo 2z &4 KA 23C(0] F. 1995)F
g 2gstE o2AHY nLAZET 7| F2A8
A oty Ao Aoz T WA o] &
#&o] Asls)o(Fennyt Hossner, 1985; Sterens 3,
1989), A3 Fo o] EFs A7 WEoletn A
ztgth wata] B o 2do A AHVUES}
B RS, ZAE AAE A% 95 E Aule ©7
2] AR E nEstel ARt o] T
3 A3 ZtgitiLongs} Gracey, 1990). 0|43 o] 1
LAxE NARAGE Auadst 52 W&
o] %9 utEZF 4o Aulg Fato] 2z Gl
e =33, 3ME o|F 4SS AT 2y F
i E98 533 AL AESFHS TMNE F
Qe FEAQ AuPHEE, 19832t AgEn
1995 9} AEFFo] Weokd Ad2 3 487132
o] FERAL A8 Ak o) FFo| oAy HE
olu}, £3) 79 o|$2 F7|t AFFe] G 7
N A4 AE BAFE S0 ASEH7] ol
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A @ ctl(Herlihy ¢} O’'Keeffe, 1987).

wH HSAdE 7129 Aty gAZAA Y
AALE RZo 9 Ak o] FEEY Astrt ABSF
gol FItg F8A7|EZZ(Wolton 5, 1971; Lee,
1982), 2 & AFHNEANA FHF dHAzY s
Zo] QIR 4), B3] dHN I 4 58 o
F79 sHzoA B JdigFo] 6.5% E3at
AM(E 4), 7HeE AT E 52 AN FE
Mo T BARTG @& 5 AHgoF HE
BAEEE £33 E 2o P& Aatd fsitke A
& AJAFSTHE 3).

A T A Ao gt AHNEE A
E JArE&(ke DM kg™ N)2 33 AH 77 BF
24.7kgo 8 7}F Eom, AHSES A7 90-270
kg ha™'9] W oA 29.7~22.4kg S vrERJ O], S HN
E7F w3 A7k 300 kg ha”' yr'o) £F o) &t A
22%kg ©]9 & UE BAEES YERNUTHE
3) AE YA QL dFHNIETL Yolx HE
AAE A3t Al B8 A48 AT B
ol £ AUv AMFHR {700 FRIER
(Lee, 1982; 2= ¢} 1 5, 1984), A F Q1 Lol u}E 2} o
FHWz AH7IE nEdte] A& ABESO] ¥
2 ApjFEE =AY Horl 1, FopA Lo 9
Eoks AEAZo FaL-S 7etstd A7k 300 kg
ha™ olghe] SEolA A AP AuFe APste
Aol Fastttn WZrachlee, 1982; 42} Fi L,
1984). wrehr AE PAAEEO] w2 Ap|FES A
ZH 300 kg ha™' ojgte] ZAAM BHE F-H(H 3),
33 AT AAA Ap|FES 228.5~2919 kg
ha™'e] W92 Worw, 13.8~147 ton ha '9] &2 3
A5ZE 92 5+ YIAE 9, #F & B
g8to] reed canarygrass] AE FFS A&HOB
27) A% A AFELS AL oF 230-290 ke
ha ™ yr7! £Foln AR AHNEE A e
A& 9ulsitt.

o

V. H 2

{43 = EF2 o]83lo] reed canarygrassE ) vl
S o, AL FFol v A& FUIH A2y @]
A gEIHE zAMEY DE QLA E] & FAF

A EED AR G HNEE A3 1 v

I 2E o RA 19939 9] A E FFo] &
Ad =Rt FA8HA ggkeh &, 33 fFH oA
L Alu]2=2 FH 1440 ton ha™', 43 o FH P
13.88 ton ha™', 53] o & o= 1598 ton ha '&
HERI AT

2. Au| g B WE FHL 359 48 AF
9] 120 kg ha™ cut™ 4=2=0fj 4] z}2Z} 15.37 ton ha™'
I} 15.80 ton ha™', 53) o & Fo)lA 90~120 kg ha '
cut” FFoA 14.02-14.08 ton ha g jEhfo} o}
& A FERT §-o8HA @ttt

3. 48 MAERS 38 o7 90kgha yr
FZolA 29.7 kg, 48] A T2 240 kgha” yr7 F
FollA] 19.6 kg, 53] o3+ 150 kg ha™ yr™' 4=
o A1 20.1 kg 2 7}3 =3ttt

4. AFARTE HHZ BF PEFFHS 3§
A HFoAA 2 x7} 5.02 ton ha ', 435] T 29
%29} 3 &7} 3.94~437 ton ha™!, 53] o & 79 29
%29 327} 381~358tonha '3 THE AHH &
9 A& FFR {93 A Bkt

5. 2405 38 A4HTFY 2 x7T 40.4%, 43
AT IHzIF 349%, 53] <FH 79 2zt
31.5%2 7+3F =9rt).

6. AuidE HF AAA AvFEE 34 4FHF
o} A 228.5~291.9 kg ha™' yr™'e] W 2o]A] 13.8~14.7
ton ha '9] BAFHG, 45 oJFHTFolME 2935~
3357 kg ha™' yr™'e} ¥ 9ol A 13.8~14.2 ton ha™'9
A5, 53 o FFo| A= 237.5~302.5 kg ha™'
yr el W oA 122~128 ton ha '9] FAFHE B
< 7 AUt

7. BAAN] FEL 35 o FFolA 5589 kgha !
yr', 43 AFHFo|A 5314 kg ha” yr', 53] AR T
o)A 5463 kgha™' yr™' o]l o, o] wj PojA & 3
o) AZ 42 z+2} 184 ton, 12.7 ton, 10. 6 ton ha™'
ol3itt.

8. AHVNEY AHHzI FAH AuFEL 3
3 o #TollA 42.6~1238 ke ha™', 48] o F Tl
27.3~144.1 kg ha™', 53] o3 FolA 9.3~1594 kg
ha™'9) WS el

9. F¥F = EFAA Fr1d AAE D713 Ay
8ko] reed canarygrass?] AEFHFS 97 AWM=
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HUEE A 332 dtm, AuleELS 300 kg
ha™' s|gto 2 s Ao fElstrtm Ak
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