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Summary

Synthesis and accumulation pattern or nonstructura: varbohydrates in orchardgrass (Dactylis glomerata L.)
cv. Potomac and Baraula, perennial ryegrass (Lolium perenne L.) cv. Reveille and Semperweide and meadow
fescue (Festuca pratensis Huds.) cv. Cosmos 11 and N.F.G. were studied under different meteorological environ-
ments and cutting managements. The field experiments were conducted as a split plot design with three cutting
regimes of 6-7 cuts at grzing stage, 4-5 cuts at silage stage and 3 cuts at hay stage in Korea and West Germany
from 1975 to 1979. The results obtained are summarized as follows:

1. Accumulation of nonstructural carbohydrates in temperate grasses was influenced by grass species and
regional climatic environments, Total nonstructural carbohydrates (TNC) of orchardgrass, perennial rye-
grass and meadow fescue in Korea, taken as average of all cutting regimes, were shown a value of 4,39 %,
6.08 % and 8.01 %, respectively, while those under cool summer climatic condition in West Germany
accumulated to 10.42 % (orchardgrass), 18.02 % (perennial ryegrass) and 12.73 % (meadow fescue).

2. Nonstructural carbohydrates in orchardgrass were accumulated mainly as mono-and disaccharose, while
those in perennial ryegrass reserved as fructosan. The contents of fructosan and mono-and disaccharose
were 1.34 % and 3.04 % for orchardgrass, 3.25 % and 2.83 % for perennial ryegrass, respectively, Meadow
fescue had a concentration of 3.93 % fructosan and 4.08 % mono-and disaccharose.

3. Synthesis and accumulation of nonstructural carbohydrates in temperate grasses were negative associated
with increasing of air temperature (P < 0.1 %). Under hot stress during summer season in Korea, the con-
tents of fructosan, mono-and disaccharose were decreased to about 0.34 % and 1.28 % from a value of
1.34 % and 2.69 % in spring season. In Freising and Braunschweig, the concentration of reserved carbohy-
drates was less influenced by growing season.

4. Synthesis and accumulation pattern of nonstructural carbohydrates were shown a great respons to cutting
frequency of the plants. Frequent cutting system under high temperature lowered the accumulation of
reserved carbohydrates, especially fructosan and also caused to decrease the plant regrowth. However,
under cool temperature, it shows a less differences of fructosan, mono-and disaccharose in the plants at

all cutting systems.
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Annual mean value of precipitation, air temperature, solar radiation and relative humidity

of the experimental sites in Korea and Germany (1975-'77).

Experimental Precipitation Air temperature Sunshine Solar rad. Humidity
sites (mm) Mean Max. Min. (hours) (Joule/cm?) (%)
Suweon 1045 11.0 23.9 13.9 194 41046 78
Cheju 1301 14.5 23.4 16.3 189 40050 79
Taekwalyong 1496 6.6 19.1 8.5 236 33489 79
Freising 741 7.9 17.9 7.8 186 49607 77
Braunschweig 559 9.4 18.4 8.8 185 47495 73
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Table 2. Concentration of fructosan, mono- and disaccharose (% i, DM) of Dactylis glomerata(DG),
Lolium perenne(LP) and Festuca pratensis(FP) under three different cutting managements in
five different regions, taken as average from 1975 to 1977.

Species Korea West Germany

and Suweon Cheju Taekwalyong Freising Braunschweig
varieties G S H G S H G S H G S H G S H

Fructosan

DG 1 1.3 1.7 0.6 0.4 03 04 26 31 1.7 32 52 32 40 1.7 377
DG 2 0.9 23 03 05 09 1.3 22 32 05 53 7.4 21 49 3.0 1.9
LP1 7.5 9.0 26 24 33 33 05 02 05 7.7 81 49 7.0 10.8 11.2
LP 2 6.2 65 68 1.4 19 38 04 1.0 1.2 11.0 11.8 10.2 10.1 17.1 12.5
FP 1 5.6 9.8 42 32 29 7.6 35 58 22 57 7.8 40 57 4.3 4.3
FP 2 3.4 6.4 2.7 1.2 26 21 1.9 48 1.9 4.7 41 1.9 3.8 3.4 4.2
Mono- and disaccarose
DG 1 4.5 4.8 3.7 07 1.0 1.8 54 35 23 Lo 45 7.2 10.4 9.8 6.9
DG 2 4.7 3.4 2.8 05 1.3 27 52 43 22 50 48 48 80 81 6.0
LP1 5.8 4.3 45 1.6 1.6 35 1.7 1.2 1.4 7.2 6.5 6.4 11.4 10.3 7.2
LP 2 5.7 4.8 44 1.8 13 36 1.0 1.4 1.4 65 69 7.5 11.3 6.4 6.3
FP 1 5.9 59 46 2.6 21 85 41 45 24 61 82 80 12.8 6.9 9.2
FP 2 6.1 4.2 3.6 09 1.9 40 3.4 53 3.4 48 58 5.6 12.6 11.0 7.8
INC
DG 1 5.8 6.5 43 L1 1.3 2.2 80 6.6 40 7.2 97 10.4 14.4 11.5 10.6
DG 2 56 57 31 1.0 2.2 40 7.4 7.5 2.7 103 12.2 6.9 12.9 11.1 7.9
LP1 133 133 7.1 40 49 68 2.2 1.4 1.9 149 14.6 11.3 18.4 21.1 18.4
Lp2 11.9 11.3 1.2 3.2 3.2 7.4 1.4 2.4 2.6 17.5 18.7 17.7 21.4 23.5 18.8
FP1 11.5 157 88 58 50 161 7.6 10.3 4.6 11.8 16.0 12.0 18.5 11.2 13.5
FP 2 9.5 9.6 63 21 45 61 53 101 53 9.5 99 7.5 16.4 14.4 12.0

el

DG 1. Potomac, DG 2. Baraula, LP 1: Reveille, LP 2 . Semperweide, FP 1 : Cosmos 11, FP 2 N.F.G.
G =grazing stage, S—=silage stage, H=hay stage, TNC =total nonstructural carbohydrates
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Table 3. Seasonal changes of fructosan, mono- and disaccharose (% i, DM) in temperate grasses
taken as average of all grass species (orchardgrass, perennial ryegrass and meadow fe-
scue) and cutting regimes from 1975 to 1977,

Cutting Suweon Cheju Taekwalyong Freising Braunschweig
season n=239 n=40 n =37 n=34 n =29
Fructosan

Spring 1.18 0.37 2.47 4.24 3.42
Summer 0.51 0.22 0.29 3.60 3.30
Autumn 2.42 0.72 2.80 5.63 3.84
Mono- and disaccharose

Spring 3.12 1.22 3.73 5. 55 7.89
Summer 1.22 1.11 1.51 3.47 3.81
Autumn 4.11 0.94 4.35 6.15 4.06
TNC

Spring 4.30 1.59 6. 20 9.79 11.31
Summer 1.73 1.33 1. 80 7.07 7.11
Autumn 6.53 1.66 7.15 11.78 7.90

TNC : total nonstructural carbohydrates

Table 4 Correlation coefficient between meteorological factors and the concentration of nonstru-
ctural carbohydrates in temperate grasses, mean value of all grass species and cutting
regimes from 1975 to 1977.

Experimental Precipi- Daily Tempe- Sum of Solar Sun-
sites tation rainfall rature temper., radi. shine
Suweon

Fructosan ns ns —0.23** —0.32%** —0.19* 0.22**
Mono- and disacch. —0.317*" —0.21* —0.22*" —0.23%+ —0.25""" 0.22%*
Tae kwalyong

Fructosan ns ns —0.50%*" —0.32*** —0.33*** 0.21*
Mono- and disacch. —0.44%* ns —0.52** —0.55*** —0.42%** 0.19*
Freising

Fructosan ns ns —0.20* —0.256* ns ns
Mono- and disacch. —0.38*** —0.49*** —0.54""* —0.36%*+* —0.37""" —0.21*

+=significant (P=£5%), **=high significant(P<1%), ***=very high significant (P <0.1%).
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Fig.1. Concentration of fructosan and mono- and disaccharose of orchardgrass cv. Potomac under
three different cutting systems of 57 cuts at grazing stage, 45 cuts at silage and 3 cuts
per year at hay stage (A=5-7 cuts, B=4-5 cuts, C=3 ruts/year).
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Table 5, Bare spots (0—9) of the experimental fields of 'orchardgrass, perennial ryegrass and mea-
dow fescue under different cutting managements in Suweon, Cheju and Freising from
1975 to 1977.

Suweon Cheju Freising
Cutting time
1975 1976 1977 1975 1976 1977 1975 1976 1977
Orchardgrass
Grazing stage 5.5 4.6 4.8 5.2 5.0 7.5 7.5 .5 7.0
Silage stage 5.8 5.0 6.1 5.0 4.5 7.2 8.0 .5 6.5
Hay stage 5.0 4.7 6.5 4.8 4.0 6.5 6.0 .5 7.5
Perennial ryegrass
Grazing stage 5.5 5.0 1.5 5.0 4.2 4.5 6.0 .4 7.6
Silage stage 5.0 5.5 0.8 4.8 5.5 6.0 5.5 8.6 8.8
Hay stage 6.5 4.5 0.5 5.8 5.6 5.5 6.0 8.0 8.5
Meadow fescue
Grazing stage 5.5 4.8 4.6 6.2 5.5 6.5 8.0 8.8 9.0
Silage stage 5.0 6.0 6.5 6.0 4.5 5.0 7.8 8.5 8.5
Hay stage 5.4 4,8 7.2 5.3 5.0 5.0 8.2 8.5 8.0
0=0—10%, 1=11—20%, 2=21—30%, 3=31—40%, 9=91—100% of vegetative coverage.
A BBl A4 5 Kol ¥ Taekwal- FEE B3k
yuong W& iﬁﬁﬁ’—] B ol A ob o] WEHS v 4. FEHEM RAILMT WEBEH
T AMERe wlsl BBel e ARl 4 iR
9} fructosan, mono- % disaccharose &&o] =& WORi @342 Freising % Braunschweig of 4 1=
(kg/10a)
—1400
L 1900 (kg/10a) (kg/10a)
1000 1000 1000
L 500 800 800
e 600 600 600
-~ 400 400 — ?—- 400
e 200 200 200
L 0 Y 0
V BS BS BS
FS FS 4
CHE
SUwW
B A TAE CB TAE CB A TAE
Orchardgrass “Potomac” Perennial ryegrass “Reveille” Meadow tescue “N.F.G.”

BS =Braunschweig, FS=Freising, CHE =Cheju, SUW = Suweon, TAE = Taekwalyong

Fig. 2. Dry matter yields (kg/10a) of orchardgrass, perennial ryegrass and meadow fescue under dif-
ferent cutting managements in Korea and West Germany from 1975 to 1977 (A~5-7 cuts, B
=4~-5 Cuts, C=3 cuts/year).
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