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Effects of Summer Temperature and Nitrogen Application on
Carbohydydrate and Fiber Contents in Orchardgrass Stubble

W. B. Chun, K. C. Choi and K. H. Kim

Summary

This experiment was ‘carried out to compare the effects of summer temperature and nitrogen applica-

tion on carhohydrates and fiber contents in orchardrass stubble grown in the cool summer year, 1980

and in the hot summer year, 1984. For this study, the contents of carbohydrates, neutral detergent fiber

(NDF), acid detergent fiber(ADF) and hemicellulose in orchardgrass stubble were investigated.
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Total water soluble carbohydrates(TSC) in orchardrass stubble were accumulated during the period of
cool season and were declined when the weather was hot and dry. The reserve level of those were
decreased when a new leaf emerged after the start of plant growth and then were increased as the
plant was in full flourish.

. The reserve of carbohydrate content in orchardgrass stubble was about twice times higher in cool su-

mmer year than that in hot summer year, and the reserve rate of carbohydrates showed to be fast
in cool summer year. When the nitrogen fertilizer applied, the content of TSC in orchardgrass stubble
more lowered but not significantly different(p<0. 05).

. The contents of NDF, ADF and hemicellulose in orchardgrass stubble in cool summer year were not

significantly different from those in hot summer year. These contents showed also no significant diffe-

rence among different levels of nitrogen applications.

. The relationship of carbohydrate, NDF, ADF and hemicelluose contents according to the levels of nitro-

gen applications were negatively correlated in cool summer year., But there was no consistency in hot

summer year.
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Table 1. Amounts qf top dressing applied(kg/10 a).

Treatment Fertilizer June 5 July 5 Sept. 5  Total

N-0 N 0 0 0 0
PO, O 0 0 0
KO © 0 0 0
N-1 N 3.75 3.75 3.75 1125
P,0, 20 0 0 20
KO 10 5 5 20
N-2 N 7.50 7.50 7.50 22.5
P,0, 20 0 0 20
KO 10 5 5 20
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Table 2. Climatic condition during the experimental period

N Mar. Apr. May

Temperature(°C) 6.3 11.8 17.3
Precipitation(mm) 56. 3 210.6 117.9
Sunshine(hr) 196.0 221.6 247.4

Temperature(°C) 4.5 13.4 18.2
Precipitation(mm) 9.4 177.5 35.1
Sunshine(hr) 229.3 207.1 254.1

June July Aug. Sept. Oct.
21.8 23.5 22.9 19.7 14.3
124.8 410.5 504.6 33.6 108.6
157.1 89.4 108.3 220.2 184.9
23.0 25.6 27.3 20.8 14.7
162.9 325.7 147.8 247.6 58.0

186. 4 172.5 216.5 176.4 243.1

-204 -



o] WAl ¥ 723w (H F, 1986), Wl H-Ho) HfE Table 3. Correlation coefficient between total wa-
ter soluble carbohydrates and NDF, he-
micellulost and ADF in orchardgrass stu-
bble during the period of first crop(Feb.

& Ho~4% HER HRRKEage] 7MY dobe
¥ 3 (Jameson, 1964; Cook, 1966)<} #3ich,

25-Jun. 5 in 1984)

70
ol /\/_/\//\/ NDF NDF Hemicellulose ADF
501 —0.446 -0.794"* +0. 166
= 40r-‘ /A\C\Hemicel]ulose
§ 30r /——-—\5 ADF 2. % FEMMS R ¥ EMESR
20r TSC
10—W>-—o—<//
N e Rk EEE Fig 291 veld vle} zho] Alfusk
Fob Mar e My P % FEVE Brbhel ot BREMMG 2ol Ha
Sampling date A Fstdon, EREMHCA st FaEe
3k-2- o ol & olo
Fig. 1. Changes in content of total water soluble A% vEhial et freld e dehdA] SaeE<
carbohydrates, ADF, hemicellulose and NDF Cutting  Cutting Cutting
of orchardgrass stubble in 1984 28r | 1080 4 1
24| \
20} .
49 159 °)F Al ¥RAe) LA KFES ol
gifie) StstelAE RKERES FH3 F7H 3 gLy 1084
o A&7 72 A&H o2 Frlsieic) 283 F2A g 4
IRK1E#pt NDF, hemicellulose 3 ADF&2-2 Fig. 1 3
=

o vjehd ulel o] NDF&Eol 7} =3 ADF&
go| 714 st

% NDF, hemicellulose ® ADF &8-S 4 HRIH
of ate} W3tr) AlshAl Jebyth el FFRURKAL
#3 NDF, hemicellulose ¥ ADFs}8} A3A =
Table 3¢l tebd ule} zte] NDF ¥ hemicellulose
o= gl AR $S ebds ADFte B9
R A o) e A2 vt

15}
10F /\,
5 e—eN—0
- O0—ON-—1
A—AN_.Z

O 45255 15 25 15 25 5 15 25 &

Jun. Jul.

Aug. Sep. Oct.

Sampling date

Fig. 2. Changes in the total water soluble carbohy-

date content of orchardgrass stubble; the
arrows indicate of cutting times

Table 4. Effect of N fertilization levels on the content of total water soluble carbohydrates, NDF, hemicellu-
lose and ADF in orchardgrass stubble during the period of regrowth

Item TSC NDF Hemicellulose ADF
Year
M 1980 1984 1980 1984 1980 1984 1980 1984
N—0 18. 18* 9. 62" 66. 60° 69. 61° 33.61° 39.15° 32.99° 30. 14*
N—1 17. 28 8.13* 67. 48° 69.57* 34.62° 37.70° 33.63° 31.97*
N—2 17.17° 8.73° 66. 23" 71.26° 32.62° 39. 54° 34. 06° 31.76°
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Fig. 4. Changes in the NDF content of orchardg-
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Table 5. Correlation coefficent between total water soluble carbohydrates and NDF, hemicellulose and ADF
in orchardgrass stubble during the period of regrowth

Item NDF Hemicellulose ADF

Year

N-level 1980 1984 1980 1984 1980 1984
N—0 —0. 465 +0. 168 —0. 356 +0. 006 —0. 266 +0.123
N—1 —-0.14 +0.052 —0.056 +0.430 —0.062 —0.395
N—2 —0.572 +0.030 —0.401 —0. 305 —0.374 —0.312
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