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Studies on the Grassland Development in the Forest
VI. Effect of shading degrees on the correlations and the variations of agronomic

characteristics in the shoot and root part of some grasses

M.S.Park, S.Seo, Y.C.Han and J. W.Ryoo
Livestock Experiment Station, RDA

Summary

This study was carried out to investigate the relationships and the variations of agronomic
characteristics in the shoot and root part of grasses for the basic data of the development, the
management and the utilization of pasture in the forest.

This study was conducted with 0% (full sunlight), 25%, 50% and 75% of shading degrees
after orchardgrass, timothy, perennial ryegrass, ladino clover and orchardgrass dominated mixture
were planted on Aug. 25 in 1984, The results are summarized as follows:

1. Dry matter yield in 25% of shading was increased 3-17% compared with 0% (full sunlight),
while 50 and 75% of shading were decreased 28-35% and 44-60%, respectively.

Dry matter yield of timothy, perennial ryegrass and ladino clover were decreased 10, 8 and

33%, respectively, compared with orchardgrass, but there was little difference between or-

chard grass and mixture,

2. Root distribution by different shading degrees was the maximum at 25%, followed by 0,
50 and 75% of shading degrees. Root distribution among different species was the maximum
at orchardgrass, followed by perennial ryegrass and timothy. Especially, root distribution
of timothy was very little compared with different species.

And significantly positive correlation was observed in the relationship between root weight

and dry matter yield (r=0.8102%*%),

3. The physiological activity of root by different shading degrees was declined by more shading.
The length and the percentage of blade by different shading degrees was an increase tendency
by more shading, The length and the percentage of blade among different species was follow-
ed by timothy, perennial ryegrass and orchardgrass, in that order. And the correlation be-
tween the percentage of blade and dry matter yield was significantly negative.
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Table 1.

Distribution of root dry matter at different soil depths according to shading degrees

Species Soil depth % of shading
(cm) 0 25 50 75 Total
0— 5 63.3 105.0 19.2 19.2 206. 7 (56. 0)
6—10 24.2 32.8 9.4 5.6 72.0(19.5)
e 11-15 17.5 19.2 .7 1.4 42.8(11.7)
16-20 9.7 13.3 3.1 0.6 26.7(7.2)
21-25 6.1 11.7 2.8 20.6( 5.6)
Total 120.8 182.0 39.2 26.8 368. 8 (100)
0- 5 74.7 121.7 34.7 26. 4 257.5(69.7)
6-10 21.9 23.1 4.7 4.7 54.4(14.7)
11-15 11.4 11.1 0.8 1.4 24.7( 6.7)
PRG 16-20 .4 8.3 0.6 15.3( 4.1)
21-25 .0 8.1 13.1( 3.5)
26—30 4.7 4.7(1.3)
Total 124.2 172.2 40. 8 32.5 369, 7 (100)
0— 5 34.2 42.8 11.7 5.3 94, 0(70. 4)
6—10 5.8 15.0 2.8 0.3 23.9(17.9)
TI 11-15 1.9 6.4 0.8 1(6.8)
16-20 1.1 . 4.4 0.3 5.8(4.3)
21-25 0.8 8(0.6)
Total 43. 8 68. 6 15.6 5.6 133.6(100)
0—- 5 83.9 111. 1 33.9 36.9 265.8(61.4)
6—10 33.9 42.8 10.0 8.9 95.6(22.1)
MI 11-15 13.6 14.7 2.5 4.2 35.0(8.1)
1620 7.5 12.5 1.9 3.1 25.0( 5.8)
21-25 6.9 5.0 11.9( 2.7)
Total 145. 8 186. 1 48.3 53.1 433.3(100))
OG:orchardgrass, Tl :timothy, PRG :perennial ryegrass, LC:ladino clover, MI:mixture, ( ):Relative index
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Fig. 1. Relationship between root and top dry
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Fig. 2. Root activity measured by exidasing
a-naphthylamine according to the sha-

ding degrees in orchardgrass.
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Table 2. Leaf length and ratio of leaf to top
dry matter as affected by the sha-
ding degrees.

Leaf Stem dry Leaf dry

Species sPZ?ii of length  matter matter R(i;i(;*
E o) /) /w7
0 26.9 468 206 30.6
25 35.8 832 381 31.4
0G
50 42.9 543 379 41.1
75 36.9 83 176 68.0
0 25.5 463 299 39.2
25 30.4 568 314 35.6
PRG
50 33.3 409 381 48.2
75 32.0 126 176 58.3
0 30.3 340 429 55.8
I 25 36.8 486 520 51.7
50 44.6 425 532 55.6
75 40.9 191 335 63.7

*Ratio of leaf to top dry matter
OG :orchardgrass, TI:timothy,

PRG :perennial ryegrass
KAz okl & FHR (Fig. 3%
grass, perennial ryegrass, timothy {iffi 25 #5
lt‘? ol Fowd MiLMwmE-& fHEmoz plst
= 1ol MRk E wol

upeba] go| 2 {ikil i Weg Az
As wedfbstr] HBaliale mXs 25% A=z
Sh= 7ol upal A sichky A 7bsle) o PR
FI#Ee) 50% wtitoz ®ofzleh

<+ Z) orchard-

w
o

P O
[ 1 iy

4. EXIREO| B HiER ZMKE B

R whB RiRE 2 ilimf“d—?'li’l' WA pERE

NEE Aol A @il his
ble 32} et FAal (kﬂ 2 Mol = M
%% pizkol w2 timothy 7} 337~34%kg/10a 22
Yaksol 7+ o, o &gl vl mHEE
o] w2 perennial ryegrass 7} 288~319kg/10a, %
gt Al 7 ghol MUE R
A2 284~339kg/10a, orchardgrass ]
o2 siA HEGEIT 271~295kg/10a-5 B U o
v SRR S] ladino clover v 164~212kg/10a 2. 2.
Ao 2 Wk o (P<0.05).

v SRR Sl = ikl A&

wlol
254 ol

o)

3l+ orchardgrass

o

o

s =

Bl 4

;ﬁﬁ"’]’ fu;llf]\ Ta- A

700
orchardgrass
o = 0%
x x =25
500r . o =50
a =75
B x e Py
)
300F o
a
100F o
r=—1{. 8966**
perennial ryegrass
= 500
\E oex ¢
\99 b~
g | “*
E 300 X o
o
g L
as
S 1000 ‘an
=—0.8767**
L timothy
500 .
[ ]
x
L x
o ®
OO
300 x
- N
aan
100 r=—0.6027**
L 1 1 ! I 1 1 |
20 40 60 80%

Ratio of leaf to top dry matter

Fig. 3. Relationships between top dry matter
and ratio of leaf to dry matter accor-
ding to the shading degrees.

A2k ladino clover 9 £ F o] %43}e] orchardg-
rassob 7] e K] KES Aok M
ol 553 timothy &} perennial ryegrass Ef§-& 4 H
o] Ristel A HE M she] (P<0.05) ¥4
Wogat R g R



Table 3. Dry matter yield of main pasture

species, as affected by different

shading degrees.

OMarch 12—May 9

% of shading

O August 31—~ October 7

Species Mean
0 25 50 75
0G 445 457 327 125 339 a
TI 445 380 352 173 337 a
PRG 415 358 263 114 288 b
LC 192 270 133 61 164 ¢
MI 305 416 236 127 271 b
a a b c
Mean 360 376 262 120
(100) (104)  (73)  (33)
OMay 10— June 14
0G 334 389 232 181 284 b
TI 459 367 338 232 349 a
PRG 381 367 265 264 319 ab
LC 284 282 172 109 212 ¢
MI 344 307 279 250 295 ab
a a b c
Mean 360 343 257 207
(100)  (99) 71 (8)
OJune 15— July 18
0G 238 247 159 128 193 a
TI 205 129 84 61 120 ¢
PRG 158 250 108 130 162 b
LC 146 150 102 86 121 ¢
MI 288 277 159 104 207 a
a a b c
Mean 207 211 122 102
(10) (102) (59) (49
OJuly 19— Agust 30
oG 196 181 83 61 130 b
TI 84 98 78 68 82 ¢
PRG 96 110 82 75 91 ¢
LC 135 177 101 85 125 b
MI 228 199 107 90 156 a
a a b b
Mean 148 153 90 76
(100) (103) (61) (1)

OG 95 99 47 34 68 bc
TI 32 33 31 20 29d
PRG 93 98 64 52 77 b
LC 60 78 50 47 59 ¢
MI 125 124 65 49 91 a
a a b b
Mean 81 86 51 40
(100) (103) (64) (50)
OYear Total
0G 1308 1373 848 528 1014 a
TI 1225 1006 883 553 917 b
PRG 1143 1183 783 634 936 a
LC 818 858 557 388 680 ¢
MI 1291 1322 846 620 1020 a
a a b c
Mean 1157 1148 783 545
(100)  (102) (59) (49)

*OG:orchardgrass, TI: timothy, PRG:perennial ryegrass,

LC: ladino clover, MI:mixture

**Means within columns followed by a same letter are not
significantly different at the 5% level according to Du-

ncan’s multiple range test.
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