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Grass Productivity and Nutritive Value as Affected by
Nitrogen Fertilization after First Harvest in

Orchardgrass

Meadow
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Summary

A field experiment was carried out to determine the effects of nitrogen (N) fertilization levels after first harvest
(0, 30, 60, 90 and 120 kg/ha) during spring season on the grass growth, dry matter (DM) yield, nutritive value,
and efficiency of DM production per N kg applied in orchardgrass meadow. Additional N was applicated at early
spring (70 kg), after second harvest (50 kg), and after fourth harvest (30 kg/ha) in all treatments, 1990,

Growth and DM yield of orchardgrass at second harvest were significantly increased with increasing level of

N after first harvest (P<<0.05), but no yield differences were observed between application of N 60, N 90, and N

120 kg. The efficiency of DM increment per N kg applied was rapidly decreased with increasing level of N; that
was 14.8, 12.0, 10.7 and 4.7 DM kg/N kg/ha in the plot of N 30, N 60, N 90 and N 120 kg, respectively.

The content and yield of crude protein of orchardgrass at second harvest were significantly increased with in-
creasing of N (P<0.05), ranged from 11.0% (N 0 kg) to 16.8% (N 120 kg), and from 195.0 kg (N O kg) to
508.2 kg/ha (N 120 kg), respectively. However, the content of neutral detergent fiber was not affected by N level

after first harvest.

From the above results, it is suggested that application of N fertilizer after first harvest was very effective for

regrowth and nutritive value of orchardgrass during spring season, and the proper amount of N after first harvest

was 60~90 kg/ha in this experiment.
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Table 1. Experimental design
Amount of nitrogen fertilizer applied
Treatment
Fgrvlzzgl after 13 Ea(&yars%i[;g lls\tﬁglru erl\dftiu B?dﬂgn 4/tl\1f‘gfxt ngtgat Total
(May 6) (Jun 7) Jul 6) (Aug 16) (Sep 25)
Kgha —  ereereeeeeee kg/hg
0 70 0 50 0 30 0 150
30 70 30 50 0 30 0 180
60 70 60 50 0 30 0 210
90 70 90 50 0 30 0 240
120 70 120 50 0 30 0 270
Three replications.
W =& BExe 2%, AU, DEFE 55 Soest (1970) Holl 3] Z43t Lt
ZALEIg om, B8 AEE 23 £8A B2 5 A} AEA NEEF) EGE AAETH 472 FE A
g3l 2ol FEFS AOAC (1984) Moz olgled, & AA4F 0.13%, /718 TF 28%, &
neutral detergent fiber (NDF) 322 Goering® Van & 14k ek 292 ppm, CEC 10.2 me$d th (3 2).

Table 2. Chemical soil properties of the experimental field

Exch. cation

Soil depth pH TN OM  Avail P,Os CEC
Ca Mg K Na

% % % PPM  reeeeeeeeesnene ME/100g v enererereerernanenennees

0~10 47 0.13 2.8 292 2.94 0.50 0.40 0.21 10.2
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Table 3. Effect of nitrogen (N) fertilization after first harvest on the growth and dry matter yield of

orchardgrass
N Plant ht. Dry matter yield
I3 harves 2nd (3;333{&1) (lea;t 6) (Jggdn (Jifde) (Au4gml6) (Se?pchS) Total
kg/ha Sereresisauens CF) rereetterttetees  eetetierrenteteaisateoeacstesittatetrans kg/ha..
0 45 48 2,796 1,774 1,801 1,675 1,384 9,430
30 57 47 2,803 2415 1,914 1,560 1,182 9,874
60 61 48 2,856 2,756 1,774 1.515 1332 10,233
90 68 47 2717 2982 1,862 1,602 1392 10,555
120 74 47 2,785 3,034 1,946 1717 1.215 10,697
LSD, 0.05 NS 506 NS NS NS NS

NS : not significant.
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Table 4. Efficiency of dry matter (DM) production
of orchardgrass per kg of nitrogen (N)
fertilizer applied

harvest production of DM per N kg
kgha = e kg/ha o eereeemmenennenn
0 9,430 - -
30 9,874 444 14.8
60 10,233 359 12.0
90 10,555 322 10.7
120 10,697 142 4.7
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Table 5. Effect of nitrogen (N) fertilization after
first harvest on the contents of crude

protein (CP) and neutral detergent
fiber (NDF), and CP vyield (CPY) of
orchardgrass
N level after At 2nd harvest
Ist harvest Ccp CPY NDF
kgha % kg/ha %
0 11.0 195.0 60.7
30 124 298.7 59.7
60 12.5 343.7 59.2
920 15.3 454.8 61.7
120 16.8 508.2 59.7
LSD, 0.05 3.7 46.0 NS

NS : not significant.
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—167—

T A g7 E Eoha o B A s 2
ws) 1 v §3 NDF g3 13 £8%
AAA M S W2 g Zolgle] A FoAA
60% W] & v &3 FFEo) At

ol Ag Tl B o, 13 F8F FaH|
BE 2Y 279 444 ZUE A& NH=A AEH
Fojof s, A3 ALA U FE (B AFEFS 7
©)had 60~90 kg A At o] AL o] & F&2 A
7o AR ALA &2 60~90 kg (A1} ©1, 1991)
3} e FFolch #4, ¥ F (1990, 1991 HA
2 Zanjge] 45 BAMY AddA Sz 4t
Z3 A7 AL 7HE skt HEs B4 o
v o] 13} AHF 2 A0 FE 84 kg/hao| ATt

Ml ol

N 2

B Age B3 13 3% AaAuFEel
o] B& g g AR A X E S T
o EF Angdd g NeAAE Fdzz
orchardgrass 15 A2 XA 1990d ol F3§3t
o} 13 38 (59 6Y) F AaAMFLS 0, 30, 60, 90
2 120 kg/had] STEoIR e, o] Bt 23 & 43
F8%5 A3 = 22 70, 50 2 30 kgha ¥ §Y
A Agstgdm, =& A 55a YA H 7o 3t
Ak

13 ¢85 A2 A FFEo| Fot 22 &
3 B0 AEFHEL had 1,774 kg N 0 7). 2415
kg (N 30 kg7), 2,756 kg (N 60 kg7), 2,982 kg (N 90
kgT) % 3,034 kg (N 120 kgT)C 2 o F o2 F7}
stk (P<0.05). 2t A4 60 kg o4 A&l

I

o
T

ofl I

e
o
=

K
R

it

145

At F5EN Agon A7 ARFTE 1% 5
3 A4F A0 BE F919 Aol HAoY F
A4 gol ek

A A4 kgd AEF7F £82 had 148 kg (N
30 kg7+), 12.0 kg (N 60 kgT), 10.7 kg (N 90 kg7") %
4.7 kg (N 120 kgT)L 8 HixA | FFo] RoldFF
aA gasted A237F 2842 2 9 90 kg ©] 3}
A2 A7 el s

3 285 AN SR FHAFE 24 55

g Hxel zdwWd #FFE 110% N 0 7)ol
168% (N 120 kgT)2, =G 2 YaF 1950 kg



(N 0 )0l 4] 508.2 kg/ha (N 120 kg )2 2 A Z7}
8l o0 (P<0.05), NDF 3# & AAAu 4+ 5
23t Aol o] 60% T ol th

ol ARTH A EXM Bx AL, 5
F UEZ7 £8 2 A87A 228 d-E 18
FEF AL EE BHEA A& Folof dv, 1
A A& HL 60~90 kgrha 5 F o]t}

V.2l &

Ho
o

1. AOAC. 1984. Official methods of analysis. 14th ed.
Association of Official Analytical Chemists.
Washington DC. USA.

2. Campino, I. 1985. Effect of the K fertilization on
the N mineralization in a grassland soil and on the
N-uptake by Italian ryegrass, Proc. of the XV. IGC
(Kyoto, Japan):452-453.

3. Goering, HL. and P.J. Van Soest. 1970. Forage
fiber analysis. Agric. Handbook No. 379. USDA.

4. Lemaire, G. and J. Salette. 1982. The effects of
temperature and fertilizer nitrogen on the spring
growth of tall fescue and cocksfoot. Grass and
Forage Sci. 37:191-198.

5. Mayne, CS. and C. Thomas. 1986. Grazing
management systems. In Principles and practice of
feeding dairy cows. Broster, W.H., R.H. Phipps and
C.L. Johnson ed. NIRD Technical Bull. 8. Chap. 9.

6. Robson, MLI., AJ. Parsons and T.E. Williams. 1989.

Herbage production : grasses and legumes. In Grass :

—168—

11.

12.

13.

A, ol R 1991 HEA

Its production and utilization (2nd ed.). Edited by
W. Holmes. The Brit. Grassld Soc., Blackwell
Scientific Pub. pp. 56-58.

L AES 9 159, 1987, 2AEFEE. MW FEEAL

3-&-. pp. 288-294.

whE A, o] WA, Al 1990, Ao e AL
2 Zen g Al o] B3 A7 I AL R F
Znjg e BAYyo) Rz £ 2 A474
o n] A= Fe. &2 103):152-157.

b A, ol d A, MAMFE 1991 2R e Aa

2 ZeEn gl Ago g A7 1. a2 2 %
gluj g o] EAgye] £%2) Energy YA
714 g nAE 4% sA=EA (%L

) 33(1):4046.

F z2ABe @
A . o] B AaAugFEo] Ex9 457
F 2 AERA WA e 4F. $E2A 1
(1:17-21.
A A, 0l EA, B E, o] FY. 1990a ITHEA
Aol Bgt A XL G 2AsANA AAAH]
Faol ARE, AFANE S48 ¥ %
ZA A A v A= G F2A] 102):89-95.
A A, dGE, o1 EA, I F. 1990b. 2 A o A
ol B AAaAUZY. FAEREY (FAW) 32
(2):27-31.
ol 2%, 43%, 1970. EF2A O glolM FulA|
717t Bxol A%, % R A4 vie 4F
FAQR (FAHH) 13:87-96.



