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Effect of Nitrogen Application Level and Regrowth Period on

Composition of Fatty Acid in Tall fescue and Bermudagrass

Hyung Soo Park, Kyung Jun Hwang, Nam Gun Park, Young Jun Kim*, Ha Yeon Jeong,
Jo Nam Chul and Moon Suck Ko

ABSTRACT

Two experiments were conducted to evaluate the effects of nitrogen (N) application level and regrowth
period on the fatty acid (FA) concentration and forage production of tall fescue (Festuca arundinacea Schr.)
and bermudagrass (Cynodon dactylon (L.) Pers.). N was applied at 0, 50 and 100 kg/ha, and swards were
cut after regrowth periods (15d, 30d and 45d). Concentrations of individual FA were determined by gas
chromatography. FA composition of tall fescue contains a high proportion (87 ~88%) of total FA contents
as palmitic (C16:0), linoleic (C18:2) and linolenic acid (C18:3). The FA composition was not affected by N
application, but a longer regrowth period significantly (p<0.05) decreased the composition of linolenic acid
(C18:3) and increased those of linoleic acid (C18:2). The FA composition of bermudagrass was not affected
by N application, but a longer regrowth period significantly (p<0.001) decreased the composition of linoleic
(C18:2) and linolenic acid (C18:3). Linoleic and linolenic acid of tall fescue were higher than those of
bermudagrass. Dry matter (DM) yield of bermudagrass was significantly (P<0.05) affected by N application
level and regrowth pericd. DM yield was higher at high N application and was higher at longer regrowth
period. The crude protein concentration was higher at high N application and was low at longer regrowth
period. Application of nitrogen fertilizer increases dry matter (DM) yield and crude protein (CP) content of
bermudagrass. These studies demonstrate opportunities to affect the FA concentration and composition of
FA in forage through management strategies, which could affect milk FA composition.
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Table 1. Chemical characteristics of the soil used in this experiment

pH oM T-N Av. P,0Os Ex. cations (cmol'kg ™) CEC
(1:5) (%) (%) (ppm) K Ca Mg (cmol’kg ™"
4.83 6.53 0.292 1226 0.82 1.82 1.48 11.8
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Table 2. Effect of N application level and regrowth period on composition of fatty acid in tall

fescue
N application Regrowth Palmitic  Palmitoleic  Stearic Oleic Linoleic  Linolenic
level(kg/ha) period (C16:0) (Cl6:1) (C18:0) (C18:1) (C18:2) (C18:3)
.............................. (% of fatty acid)
15d 26.02 2.30 345 426 12.44 30.14
N-0 30d 23.04 1.93 3.34 5.37 13.46 33.56
45d 2244 1.42 3.17 5.65 18.01 26.56
Mean 23.83 1.88 3.32 5.09 14.64 30.09
15d 21.32 2.31 2.46 426 12.52 39.88
N-50 30d 22.76 1.93 3.34 5.37 13.24 33.82
45d 22.61 1.08 3.05 5.87 19.58 30.58
Mean 22.23 1.77 2.95 5.17 15.11 34.76
15d 21.96 2.54 2.62 3.49 11.98 37.66
N-100 30d 21.34 1.90 3.10 5.06 13.48 36.22
45d 24.28 1.18 3.59 6.01 17.56 25.68
Mean 22.53 1.87 3.10 4.85 1434 33.19
Mean of 15d 23.10 2.38 2.84 4.00 12.32 35.89
. 30d 22.38 1.92 3.26 5.27 13.39 34.53
regrowth period
45d 23.11 1.23 3.27 5.84 18.38 27.61
N application level (N) NS NS
Probability Regrowth period (R) *E ¥
N xR NS NS

** Significant at 1% probability level, respectively ; NS = Not significant.
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Table 3. Effect of N application level and regrowth period on composition of fatty acid in

bermudagrass
N application ~ Regrowth  Palmitic  Palmitoleic  Stearic Oleic Linoleic  Linolenic
level(kg/ha) period (C16:0) (Cl6:1) (C18:0) (Cl18:1) (Cl18:2) (C18:3)
.............................. (% Of fatty acid)
15d 32.32 3.14 3.46 3.95 10.00 25.51
30d 29.40 2.47 335 5.36 10.74 24.59
N-0 45d 31.40 227 3.97 6.22 9.03 17.67
Mean 31.04 2.63 3.59 5.18 9.92 22.59
15d 30.01 3.09 3.19 3.61 11.84 28.78
N-50 30d 31.68 2.64 3.47 5.07 9.57 21.39
45d 3224 2.23 376 5.79 8.55 17.18
Mean 31.31 2.65 347 4.82 9.99 22.45
15d 30.38 3.15 3.27 3.94 10.40 27.44
N-100 30d 31.53 2.52 347 4.82 9.44 23.34
45d 3412 2.62 3.83 5.68 7.39 15.71
Mean 32.01 2.76 3.52 4.8} 9.08 22.16
15d 30.90 3.13 331 3.83 10.75 27.24
regrzfif}? ;’;0 g 30d 30.87 2.54 3.43 5.08 9.92 2311
45d 32.59 2.37 3.85 5.90 8.32 16.85
N application level (N) NS NS
Probability Regrowth period (R) *x =
NxR NS NS

** Significant at 1% probability level, respectively ; NS = Not significant.

Table 4. Effect of N application level and regrowth period on forage production of bermudagrass

N application

level(kg/ha) Regrowth period Dry matter Fresh yield DM yield
...... g oree reemienesneneienns K@RA eeeeneeeeeeneenaes
15d 245 8,033 1,968
N-0 30d 30.6 13,057 3,999
45d 33.0 17,747 5,862
Mean 29.4 12,946 3,943
15d 242 8318 2,009
N-50 30d 30.1 15,275 4,603
45d 34.6 20,578 7,116
Mean 29.6 14,724 4,576
15d 242 8,431 2,036
30d 29.5 17,724 5,221
N-100 45d 34.5 22,313 7,710
Mean 29.4 16,156 4,989
Mean of regrowth 15d 24.3 8,261 2,004
period 30d 30.1 15,352 4,608
45d 34.0 20,213 6,896
N application level (N) NS *x *
Probability Regrowth period (R) ok o *x
NxR NS NS NS

* ** Significant at 5% and 1% probability levels, respectively ; NS=Not significant.
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Table 5. Effect of N application tevel and regrowth period on forage quality of bermudagrass

N application

Jevel(kg/ha) Regrowth period Cp NDF ADF TDN
............................... Yo, DM reverreeererersenaensnneinsen

15d 21.8 58.4 249 69.2

N-0 30d 11.6 61.1 26.6 67.9
45d 94 64.5 29.2 65.9

Mean 143 61.3 26.9 67.7

15d 231 55.1 242 69.8

N-50 30d 12.3 60.5 26.5 68.0
45d 9.1 63.3 27.8 66.9

Mean 14.8 59.6 26.2 68.2

15d 23.1 55.8 24.4 69.7

N-100 30d 133 57.0 26.7 67.8
45d 11.5 62.8 28.2 66.7

Mean 16.0 58.5 26.4 68.1

Mean of 15d 22.7 56.4 24.5 69.6

. 30d 124 59.5 26.6 67.9

regrowth period
_ 45d 10.0 63.5 28.4 66.5
N application level (N) * ** * *
Probability Regrowth period (R) * ok *k o
* * *

NxR NS

*** Significant at 5% and 1% probability levels, respectively ; NS=Not significant.
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