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and Nitrogen Use of Orchardgrass
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ABSTRACT

Field experiment with 0, 100, 200, 400, and 800 kg-N/ha-year application levels was carried out to

study the nitrogen response in the early stage of orchardgrass pasture establishment at College Farm, SNU,

in 1979 and 1980.

Both the highest dry matter yield and maximum percent of N recovery were obtained at the same level

of 200 kg'N/ha in the year of seeding, but those of the next year were obtained at 400 kg-N/ha level.

Leaf area indices (LAI) and net assimilation rates (NAR) during each regrowth periods as well as total

nitrogen contents of forage at each cutting time increased with applied N in both years. The maximum

crop growth rate {CGR) over two years was estimated to be obtained when LAIJ reached to about 5. The

accumulation of NO3-N in forage started from 400kg - N/ha application in 1980, and exceeded the safe

level for ruminants at the level of 800 kg « N/ha.
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Fig. 1. Effect of applied N on the leaf area index
(LAI) of orchardgrass in 1979 and 1980.
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Table 1, Dry matter production of orchardgrass forage as influenced by nitrogen application levels at

each cutting in 1979 and 1980(.

N level Dry matter yield, kg+ ha-!
Year kg.ha!.year-! Cutting 1 2 3 4 5 Total
100 395a 1045a 740 a 2180 a
1979 200 1370 b 1725ab 1235 ab 4330b
400 935ab 1960 b 1895 b 4790 b
800 1275b 2655¢ 1015 ab 4945b
100 897a 1863a 1423 a 1730 a 1307 a 7220 a
200 2437 ab 2490a 1747 @ 2270 ab 2117ab 11060 b
1980 400 3863b  3717b  2257b  2890bc  3070bc  15800¢
800 4283 b 3533b 2363 b 3810¢ 3860 ¢ 17850¢

Means with the same letter in each conlumn within the same year are not significantly different

at the 0.05
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Table 9, Mean net assimilation rate (NAR) and mean crop growth rate (CGR) of orchardgrass during
each regrowth period as influenced by nitrogen application levels.

N level, Regrowth period
kg« ha-l. 1979 1980
year-! __6417 -1/1 -1/21-8/15 9/26-10/6 5,/29-6/9 6/20-7/1 17.20-8/8 8,30-9/11
NAR, x10-°g-cm~? . day!
100 17a 142 0a 29a 13a 242 18a
200 31b 21 b 9b 35a 15a 30a 25 b
400 29 b i5a 23 ¢ 45D 22 b 25a 23b
800 ___ 4c 16 a 6d 47b 24 b 242 33¢
CGR, g+m=2 . day-!
100 0.9a 22a 0.0a 9.0a 32a 79a 6.5a
200 28Db 29b 1.4b 14.4a 44a 99a 9.1a
400 280 37¢ 46¢ 22.1b 7.7b 1370 16.4 b
800 34Db 31d 1.8d 21.3b 79b 106 b 14.2 b

Means with the same letter in each column within the same year are not significantly different
at the (.05 level using Duncan’s multiple range tests.
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Table 3, Total nitrogen content in orchardgrass forage as influenced by applied N at each cutling.

N level, N conc. in forage, % D.M.

kg «ha-!. 1979 1980

year -!  Cuiting 1 2 3 Cutting 1 2 3 4 5
100 1.90 a 190 a 1.62 a 1.89 a 221a 1.89 a 1.81a 1.66 a
200 1.96 ab 2.02a 1.85 ab 227b 2.35ab  257b 2.65b 1.97b
400 2.13b 2.13 ab 2.02b 279¢c 2.65b 355¢ 304c 235¢
800 3.02¢ 2.74 b 2.69 b 491d 3.63¢ 340c¢ 31lc 3.63d

Means with the same letter in each column are not significantly different at the (.05 level using
Duncan’s multiple range tests.
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Table §, Percent nitrogen recovery, crude protein gain, crude protein gain per applied N, and dry
matter yield per applied N by orchardgrass forage in 1979 and 1980.

}I{‘]glf‘;g_ . N recovery Crude protein Crude protein /N D. M. yield /N
year-! % kg - ha! applied kg . kg-! applied kg -kg-!
1979 1980 1979 1980 1979 1980 1979 1980
100 29.4 45.7 272 879 3.40 7.33 27.3 72.2
200 37.3 65.4 498 1598 3.11 6.66 27.1 55.3
400 24.3 80.4 611 2750 1.91 5.81 13.3 39.5
800 22.7 66.9 834 3125 1.16 3.91 6.9 22.3
3. EERWH AT,

—RREI A REERGAA Cs fethe] AR, Eh 2 TR AEMe REEY A FRUTHE
EXRSES AR RE o= 22 E9 Bl 7 1Yl CGR=NARXLAI ¢ %X misH:
YEd® X FRAAE & BEHMSY NARZ 2 8P X ERPMNG 88 ¥EEERE 50 &=
of HEsl= XHHe HEA 2FXSR W HE  2iow 1 oAodde BERRY Axxidd o7
o] FEMEMAE & 4 dddh (2 2). o]+ RuDP %o} NAR # 32 Q3ld CGReo| WAstgd s (2¥
catboxylase 7} $&-& o] #rh soluble nitrogen 3). 28y AL BR EENE TAYR g%
o] A0 o3 NAR® ®Bin% Aoz B4 o= (2¥ 1) 2REES FRT B 23ich

- 260 -



351 Y=6.80X+7.92
(1= 0.905**)

1 1 1 | 1

1 2 3 4 5
N conc. in forage(% D.M.)

Fig. 2. Regression equation of mean net assimi-
lation rate (NAR) on the total nitrogen
content of orchardgrass forage over two

years.
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Fig. 3. Regression equation of mean crop growth
rate (CGR) on mean leaf area index
(LAID) of orchardgrass over two years.

o] 4] Axof LElY ERREY FRBEE F
g3 & o, K KRk A SR 94 200kg-N,
2 REERES] 400kg-Nof 714 A4 Hfik#Ee=z
2yt

] 2

Orchardgrass ol Aol A ik M €%
el Ui AR Y WEREY XA B B¢ &
BERE d7] 839 19794 449 &9 Ul
AY5 Aol A BfE Potomacg RS dz 100,
200, 400, 800kg /ha 5o ZREH HATH
£ AL SRECR +Ydr. 2 HRe o
gkt

1 &5 A B EHKRE 9 &A EXREKE

4+ 29 $%¢ 200kg+ N /ha.year g o} tj2 i
o+ 400 kg+N /ha.year gt}

2 BEPHEPS EERIEHROCAD S MRLER(N
AR) ¥4 Bl 22XSBS €Xi8Ht A LM
o8 BK EYAEREE (CGRE LAI 5 AxdA
Aoz,

3 R NO;—N EE+: 93 200kg.-N/ha 4
2 ol ANA 348 F75d 800kg-Nha 4%
A B2EYA(1,500ppm NO3-N)E z3sigr}

531 B X #&

1. Broadbent, F. E. (1965) Effect of fertilizer ni-
trogen on the release of soil nitrogen. Soil Sci.
Soc. Amer. Proc. 29 : 692~ 696,

2. Brown, R. H. (1978) A difference in N use effi-
ciency in C; and C, plants and its implications
in adaptation and evolution. Crop Sci. 18: 93~
98.

3, Donohue, S. J., C. L. Rhykerd, D. A. Holt, and
C. H. Noller (1973) Influence of N fertilization
and N carryover on yield and N concentration
of Dactyks glomerata L. Agron. J. 65:671 ~
674.

4, Dotzenko, A.D., and K. E. Henderson(1964)
Performance of five orchardgrass varieties
under different nitrogen treatments. Agron. J.
56:152~155.

5. Evans, G. C. (1972) The quantitative analysis
of plant growth. Univ. of Calif. Press., Berkley.

6. Frank, K. D. and John Pesek (1973) Influence
of applied nitrogen on the performance of 23
orchardgrass ( Dactylis glomerata L.) varieties.
Agron. J. 65:685~688.

7. George, J.R., C.L. Rhykerd, C. H. Noller, J.
E. Dillon, and J. C. Burns (1973) Effect of N
fertilization on dry matter yield, total-N, N
recovery, and nitrate- N concentration of three
cool- season forage grass species. Agron. J.
65 : 211~216.

8, Hunt, I.V.(1974) Studies of response of
fertilizer nitrogen. part 6 J. Br. Grassland.
Soc. 29 693~73.

9. Kilmer, V. J. (1974) Nutrient losses from

- 261-



grasslands through leaching and runoff. in
Forage Fertilization. ASA. CSSA. SSSA.
pp. 341~362.

10. Leopold, A. C.(1975) Plant growth and
development. McGrow-Hill Book Co. p.545.

11. Mortensen, W. P., A.S. Baker, and P. Der-
manis (1964) Effects of cutting frequency of
orchardgrass and nitrogen rate on yield, plant
nutrient composition, and removal. Agron. J.
56:316~320.

12. Noller, C. H., and C. L. Rhykerd(1974)
Relationship of nitrogen fertilization and
chemical composition of forage to animal
health and performance. jn Forage Fertilization.
ASA. CSSA. pp. 363~394.

13. Power, J. F., J. Alessi, G. A. Reichman, and
D. L. Grunes (1973) Recovery, residual effects,
and fate of nitrogen fertilizer sources in a
semiarid region. Agron. J. 65:765~768.

14. Radford, P. J. (1967) Growth analysis
formulae - their use and abuse. Crop Sci. 7:
171 ~175.

15. Ryan, M., W. F. Wedin, and W. B. Bryan(1972)
Nitrate- N levels of perennial grasses as
affected by time and level of nitrogen applica-
tion. Agron. J. 64:165~168.

16. Scholl, J. M., T. H. McIntosh, and L. R. Fre-
drick(1960) Response of orchardgrass, Dactylis
glomerata, to nitrogen fertilization and time of
cutting. Agron. J. 52 :587~589.

17. Westerman, R. L., and L. T. Kurtz (1974)
Isotopic and nonisotopic estimations of fertilizer
nitrogen uptake by sudangrass in field exper-
iment. Soil Sci. Soc. Amer. Proc. 38: 107~
109.

18. Willhite, F. M., H. K. Rouse, and D. E. Miller
(1955) High altitude meadows in Colorado:qI,
the effect of nitrogen fertilization on crude
protein production. Agron. J. 47:117~121.

19. Wilhelm, W. W., and C. J. Nelson (1978) Growth
analysis of tall fescue genotypes differing in
yield and leaf photosynthesis. Crop Sci. 18:
951 ~954,

20. Yoshida, S., and V. Coronel (1976) Nitrogen
nutritions, leaf resistance, and photosynthetic
rate of the rice plant. Soil Sci. Plant Nutr.,
22(2):207~211.

21 HFAEK(976) FHOEREIAERT. BEE
pp-82 ~99,

22. £HE - £WHEH9ITS) =X - #E% Y MEREE
o} ERMAE Kol I R 2 WEHK
of ulx& B MBI 17:84~80

23. £W%E - BER(1975) HE R4AH FEH 9
BEAR RAH HEH £5EEN 2 AR
@B 17:589~593.

24, &BRE(1977) RAH HWEFY £F 4 2K
BHBAR &FHE 19:115~125.

25 £ B4 - SRIFNS(1976) EHBEEFE# o4 B
F AWMl HELAF 4 EHEESN "Ax
BE @ik 18:409~410.

—-262-



