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Studies on the Grassland Development in the Forest

VI. Effect of shading degrees on the quality, digestibility and nitrate nitrogen

concentration of main grasses
Moon Soo Park, Sung Seo, Young Choon Han and Joung Kyong Lee

Summary

A field experiment was conducted to determine the effects of shading degrees (O: full sun-

light, 25, 50 and 75%) on the proximate components, cell wall constituents (CWC), digestibility,
water soluble carbohydrates (WSC) and nitrate nitrogen (NO3-N) concentration of grasses grown

in forest,

For the test different artificial shading houses were established and pasture species used

were orchardgrass, timothy, perennial ryegrass and ladino clover. The experiment was performed
at LES in Suwon, 1985.
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Considering proximate components, CWC and digestibility of grasses, ladino clover showed
the best quality, and then perennial ryegrass,

The contents of crude protein, crude ash, and digestibility of grasses were increased with
shading, regardless of pasture species. As the shading degrees are increased, the contents
of crude fiber in orchardgrass, perennial ryegrass and timothy were decreased, while that
in ladino clover was increased with shading,

Grasses grown in spring showed higher digestibility than those grown in summer season.

The content of WSC was the highest in perennial ryegrass, and then ladino clover, orchard-
grass, and timothy, in that order. Also WSC was decreased as the shading degrees are in-
creased.

The content of NO;-N was the highest in perennial ryegrass, and then orchardgrass, ladino
clover and timothy, in that order. Also the NO3-N was significantly increased with higher
shading level. In the regression equation between shading degrees and NO;-N (12=0.90**,
r2=0.95**), shading degree of 43 to 44% was critical level, causing nitrate poisoning to animal.
Considering grass quality, dry matter yield and NO;3-N, less than 40% of shading degree
(over 60% of full sunlight) was desirable for better grassland improvement, management

and utilization in the forest.
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Table 1. Contents of crude protein, crude fiber, crude fat, nitrogen free extracts (NFE) and

crude ash of pasture grasses by different shading degrees, averaged of the first,

third and fifth cut.

Species i};_f:g C. protein C. fiber C.fat NFE C.ash
% % of dry wt.
Orchardgrass 0 14. 9% 32.3ab 5.02 37.62 10. 2¢
25 15.8b 32,72 4.72 36.1ab 10, 7hbe
50 18.92 30.1be 5.9a 32.7¢ 12. 4ab
75 19.42 28.1¢ 5.48 33. 2be 14.0*
~ Mean 173 308 53 349 1.8
Timothy 0 13.8b 30.12 5.22 41.72 9.2¢
25 15. 0b 29, 82b 4.8» 40.12 10, 3b¢
50 17.32b 28. 6bc 5.2 37.48b 11.6°
75 19.1 27.8¢ 5,28 32.9b 14.92
""" Meen 163 201 51 380 1.5
Perennial 0 13.6¢ 28. 42 4.62 42,32 11.22
ryegrass 25 16.5° 29, 32 4.92 37.72b 11.58®
50 19.18b 27.52 5. 22 33.9b 14.1%b
75 21. 0@ 26. 42 5.32 31.6b 15.5°
" Meen 7.6 2.9 5.0 6.4 131
Ladino clover 0 18.9b 22.62 4.52 41. 62 12.4b
25 20.1b 24.2¢ 4.8% 38.62b 12.4b
50 22,48 23.12 4.62 34.6b 15.2¢b
75 22,52 21,02 4.92 34.0b 17.62
" Mesn 2.0 2.7 a7 7.2 144
LSD, 0.05 1.18 1.09 0.44 2.12 0. 83

*Different superscripts represent significant differences at the 5% level, within same pasture species each column,

respectively
o] o
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Table 2. Cell wall constituents (CWC) of pasture grasses by different shading degress, aver-

aged of the first and third cut.

o CWC
Species :hadmg - Hemi- .
egree NDF ADF Cellulose Lignin Silica
cellulose
% % of dry wt.
Orchardgrass 0 62. 5 33.22 29,32 27. 52 4.62 0.92
25 59. 7ab 32. 280 27.52 26.92 4, 48b 1.08
50 58, 2k 30. 6P 27.6¢8b 24. 8b 3.9be 0. 82
75 56.4b 30. 3k 26.1b 24.5b 3.6¢ 0.9
 Mean  59.2 3.6 27.6 259 41 0.9
Timothy 0 55. 9ab 31.82b 24, 1sb 25.08 5.62 0.8b
25 57.92 32,28 25.78 25. 58 5.52 1.0b
50 53.2b 29.8b 23.48 22.2b 5.3ab 0.9b
75 56.18b 31.1sb 25. Qab 23.0b 4,8b 1.8e
 Mean  55.8 . 3.2 24.6 239 53 L1
Perennial 0 54.72 29, 7eb 25, 0zb 24.78 3.8b 0. 8¢
ryegrass 25 55. 58 30.22 25.33b 24.80 4.08%b 1. Obe
50 57.02 29.1b 27.92 21.2b 4.42 1.2k
75 49, 5b 26.4¢ 23.1°b 20. b 3.2¢ 1.8=
 Mean 542 28.9 25.3 22.8 3.9 L2
Ladino clover 0 42.5¢ 23.6b 18.92 19. 6eb 5.2¢ 0.62
25 43. 4b¢ 23. 4% 20.08 20.4+ 6.62 0.82
50 47.38b 27. 82 19.52 17.0¢ 6. 0" 0. 62
75 48. 0% 28. 62 19. 42 17, Qbe 6. 5ab 0.72
 Mean  45.3 5.8 9.5 187 61 0.7
LSD,0.05 4.68 3.34 2.16 0.95 0.82 0.43

*Different superscripts represent significant differences at the 5% level, within same pasture species each column,

respectively
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Table 3. Changes of digestibility of pasture
grasses at the first and third cut

by different shading degrees.

Cutting time
Species i}elading At At
B st 3rq  Mean
% % of dry wt.
Orchard- 0 69.9 66.5 68.2b
grass 25 9.9  67.9 68.9ab
50 72.7  67.2  70.0%
75 7.1 69.3 70.2%
""" Mean  70.9 67.7 69.3
Timothy 0 69.6 68.6 69.1b
25 68.3 69.4 68.9°
50 7.5  69.5 70.50
75 70.6  68.6 69.62b
____ Mean  70.0  69.0 69.5
Perennial 0 72.2 69.0 70.6%
ryegrass o5 71.9  68.6 70.3b
50 723 70.0 71.2b
75 74.8 710 72.9%
""" Mean  72.8 69.6 7.2
Ladino 0 75.9  73.8 74.9°
clover 25 76.4 735 75.00
50 743 69.6 72.0b
75 74.5 68.1 71.3b
"""" Mean  75.3 7.3 73.3
LSD, 0.05 2.33

*Different superscripts represent significant differences

at the 5% level, within same pasture species
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FHER WSCHEE 29 perennial ryegrass>
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Table 4. Water soluble carbohydrates (WSC)
and nitrate nitogen (NO,-N) concen-
tration of pasture grasses by diff-
erent shading degrees

Species Shading At the second cut
degree WSC NO;—N
% % of dry wt.
Orchardgrass 0 8. 52 0.031¢
25 8.52 0.052¢
50 6.0°b 0. 282"
75 4.8b 0.542e
""" Mean 7.0 0.227
Timothy 0 8. 3¢ 0. 037¢
25 6.5b 0. 045¢
50 5.1¢ 0.178b
75 5.6bc 0,398
""" Mean 6.4  0.165
Perennial 0 14.68 0.057¢
ryegrass 25 9.2b  0.093¢
50 6.5¢ 0. 348b
75 6.4¢ 0. 5282
""" Mean 9.2 0.257
Ladino clover 0 8.7 0.024¢
25 8.68 0. 098be
50 7.48b  Q,229b
75 6.5°b 0.419
"""" Mean 7.8 0.1
LSD, 0. 05 0.89 0. 057

*Different superscripts represent significant differences
at the 5% level, within same pasture species each colu-

mn, respectively
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Fig. 1. Relationship between shading degree

and nitrate nitrogen (NO;-N) concentr-

ation of grasses
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