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Summary

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

1. Air temperature, rainfalls and solar radiation were found to be an important meteorological
factors influenced to synthesis and accumulation of Weender components. Under high tem-
perature and strong solar radiation during summer season in Korea, accumulation of crude
fiber and cell-wall constituents (NDF) in the plants, as average of all grass species and cutting
regimes, were increased to about 30.1% and 48.7% from 27.9% and 42.9% in spring, respec-
tively, while total nonstructural carbohydrates (TNC) were decreased to 1.52% in summer
from 4.01% in spring. In West Germany, the concentration of Weender components showed
little seasonal variation.

2. Crude fiber and neutral detergent fiber (NDF) were shown higher concentration in orchard-
grass than those of perennial ryegrass and meadow fescue, but N-free extractions and TNC
as well as net energy value were less accumulated in orchardgrass. Orchardgrass contained
lower net energy contents with 524 StE, 431 StE aud 375 StE/kg for Suweon, Cheju and
Freising, respectively, as compared. with 624 StE (Suweon), 491 StE (Cheju) and 657 StE/kg
(Freising) in meadow fescue.
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3. Synthesis and accumulation of Weender components were affected by morphological devolop-

ments of the plants. Mean concentration of crude fiber and NDF over orchardgrass, perennial
ryegrass and meadow fescue in Korea were increased to about 30.3% and 49.1% at hay stage
from 23.9% and 37.8% at grazing stage, respectively. N-free extractions and total nonstruc-

tural carbohydrates tended to slightly decrease as morphological development, especially

at late maturity.
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Table 1. Mean concentrations of Weender components and net energy in temperate grasses,
averaged over all grass species and cutting management from 1975 to 1977

Weender South Korea West Germany

components Suweon Cheju Taekwalyong Freising Braunschweig
Crude ash(%) 11.4 £ 228 12,2 +25 1.7 £ 26 11.0 + 1.4  10.0 + 3.3
Crude fiber (%) 24.9 + 4.8 27.8 +4.2 247 £ 4.7 24.6 +4.0 23.3 + 4.4
Crude protein(%) 16.8 = 4.0 169 +3.7 189 + 4.2 13.0 £2.7 150 + 4.5
Crude fat (%) 2.8 + 0.9 2.5 + 0.5 3.2 + 1.2 3.2 £ 1.1 3.0 £ 0.9
N.F.E. (%) 44.1 + 4.2 40.6 + 4.8 41.5 + 5.1 48.2 + 3.8  48.3 + 4.9
Lignin (%) 3.4 + 1.5 3.6 + 1.3 2.9 + 1.0 2.4 + 0.7 2.3 + 0.7
TNC (%) 6.1 * 3.6 3.3 + 1.5 4.5 £ 2.6 11.2 + 5.0 1.3 + 5.7
IVDDM (%) 70.8 + 88 67.6 £89 728 69 73.7+50 730 +5.1
StE/kg DM 551 + 89 484 + 85 557 + 96 566 + 78 611 =+ 75
DCP:StE 4.9 + 1.8 4.2 +1.3 4.2 + 1.0 7.2 + 2.4 7.1 + 4.0

N. F. E. = N-free extractions, TNC = total nonstructural carbohydrates, IVDDM = in vitro digestible dry matter,

StE = starch value, DCP = digestible crude protein.

Table 2. Correlation coefficients between nutrient quality and meteorological factors in temperate
grasses, taken as mean value of orchardgrass, perennial ryegrass and meadow fescue
from 1975 to 1977.

Experimental  Nutrient Annual Sum of Mean tem- Solar Sun- Growth
sites quality rainfalls temperature perature radiation shine season
Korea Crude fiber 0.25%** 0.18** 0.11* ns —0.23*** —0.33***

Suweon Crude protein —0.15** —0.27*** 0.14* ns —0.25"** 0.11*
Cheju TNC —0.31"*" —0.27*** —0.25*** 0.22** 0.22**  —(0.42***
IVDDM —0.44*** —0.62*** —0.53*** 0.23*** ns —0.43***
Net energy (StE) —0.30*** —0.29*** —0.12* 0.23** ns ns
West Germany Crude fiber 0.42*** 0.32** 0.22** 0.35*** 0.18** ns
Freising Crude protein —0.43"** —0.12* 0.30*** —0.36"*"* ns 0.37*+**
Braunschw. TNC ~0.327*" —0.41*"* —0.57*** —0.23*** 0.21**  —0.14*
IVDDM -0.50"** —0.50*** —0.33*** —0.26"** —0.21** —0.38***

Net energy (StE) —0.42*** -0.43"** —0.27*** —0.28*"" 0.21"*  —0.35***

*+ ! significant (P=5%), ** : high significant (P=1%), ***:very high significant (P=0.1%)
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Table 3. Signification test for explanation of the influence of cutting frequency on chemical
components and net energy concentration in orchardgrass

Weender Suweon Cheju Freising Braunschweig

components  A/BA/C_ B/C A/B A/C B/C A/B A/C B/C A/B A/C B/C
Organic matter ns * * *r T * * A M e AR e
Crude fiber ns o rr o . + + ras + PO vax
Crude protein ns - ns s ot rar ae TN ns SO et
NDF . e - . . + - v+ o+ o wre .
Lignin ns ns * ns ns ns * A M PR b t
IVDDM ns . . ns ns ns ns N e + . s
StE ns . . . caa . + T - PO T
DCP : StE ns . ns ns o ras - +r - e b st

A=6~7 cuts, B=4—5 cuts, C=3 cuts/year

+=gsignificant, **=high significant, ***=very high significant, ns

=no significant

Table 4. Mean concentration of chemical components and net energy of Dactylis glomerata(DG),

Lotium perenne(LP) and Festuca pratensis(FP), averaged over all experimental years and

cutting managements.

Chemical components Suweon Cheju Taekwalyong Freising

and net energy DG LP FP DG LP FP DG LP FP DG LP FP
Crude ash(%) 10.7 11.8 10.9 12,4 13.1 11.7 1.5 13.0 11.5 1.0 9.7 10.2
Crude fiber (%) 27.9 22.4 25.5 30.9 28.2 281 27.1 28.4 25.6 25.1 21.5 26.5
Crude protein (%) 11.4 12.8 10.8 1.8 11.3 1.7 12.1 12.5 11.7 6.4 6.2 6.7
Crude fat (%) .8 2.3 21 2.3 2.7 2.3 2.2 2.5 27 3.0 3.6 3.4
N.F.E. (%) 48.2 50.7 50.7 42.6 44.7 46.2  47.1 43.6 48.5 54.5 59.0 53.2
NDF (%) 47.2 43.7 45.5 48.4 44.6 45.0 43.8 40.7 42.1 4.0 38.5 41.5
Lignin (%) 3.8 2.2 25 4.0 2.6 2.8 3.0 3.2 22 2.7 1.8 2.2
TNC (%) 4.1 85 8.6 2.2 4.9 5.8 4.6 2.4 6.2 9.1 16.2 10.1
IVDDM (%) 69.7 76.3 75.4  67.4 7.2 72.8 72,7 70.0 77.1 723 79.2 74.5
StE/kg DM 524 624 567 439 491 506 533 454 557 575 657 556
DCP: StE 51 5.8 6.2 3.9 4.8 4.9 4.6 4.4 4.9 9.6 11.1 8.6
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Table 5. Weender components and net energy concentration in temperate grasses under different

cutting managements, taken as mean value of orchardgrass, perennial ryegrass and

meadow fescue from 1975 to 1977.

Weender Suweon Cheju Taekwalyong Freising

components GS SS HS GS SS HS GS SS HS GS SS HS
Crude -ash(%) 1.6 10.8 8.7 14.1 11.4 9.6 10.7 87 9.7 9.4 9.2 9.8
Crude fiber (%) 20.6 24.0 29.8 26.7 31.4 33.8 24.6 26.8 27.4  20.0 23.9 27.2
Crude protein(%) 17.9 15.2 11.9 20.5 15.4 10.8 18.5 17.5 12.0 12.8 9.7 10.5
Crude fat (%) 2.7 2.0 1.8 2.8 2.5 2.1 3.2 2.4 2.3 3.8 3.3 2.8
N.F.E. (%) 47.2 48.0 47.8  35.9 39.3 43.9 43.0 44.6 48.6 54.0 53.9 49.7
Lignin (%) 2.3 2.1 3.4 2.9 3.0 3.7 2.9 3.1 3.3 1.7 2.3 2.9
TNC(%) TNC 10.6 10.4 6.4 2.9 3.5 7.1 51 6.3 3.4 11.9 13.5 11.0
IVDDM (%) 79.2 78.4 68.4 71.8 71.9 66.7 741 73.1 7.1  79.2 76.6 72.1
StE/kg DM 660 608 499 521 448 401 574 540 530 693 624 551

GS=6 — 7 cuts at grazing stage, SS=4 — 5 cuts at silage stage, HS=3 cuts at hay stage/year.
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Table 6. Seasonal changes of total nonstructurai carbothydrates (TNC), cell-wail constituents

(NDF), in vitro digestible dry matter IVDDM) and other nutrient quality in orchardgrass,

averaged over 1975-1977.

Nutrient Growth Suweon Cheju Taekwalyong Freising Braunschweig

quality season n=239 n=40 n=237 n=34 n=239

Crude fiber (%) Spring 29.5 28.1 26.3 26. 8 26.4
Summer 30.0 315 28.8 27.3 27.0
Autumn 24.0 26.3 22.6 23.8 23.5

C. protein (%) Spring 14.5 15.7 16.6 1.1 12.9
Summer 15.9 15.0 17.7 11.6 14.7
Autumn 16.6 19.0 20.8 14.2 16.8

TNC (%) Spring 4.30 1.53 6.19 9. 80 11.31
Summer 1.68 1.13 1.74 7.06 7.11
Autumn 6. 54 1. 66 6.77 11.78 7.89

NDF (%) Spring 43.5 44.7 40.6 41.4 42.8
Summer 48.7 50.3 47.6 45. 44.5
Autumn 40.9 41.2 39.4 38. 37.0

1IVDDM (%) Spring 68.6 66.3 75.4 71.0 70.7
Summer 62.3 61.1 70.3 68. 4 69. 2
Autumn 67.1 61.7 74.7 71.0 69. 3
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