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The Effects of Shade and N Fertilization on the Dry Matter
Production of Orchardgrass

Joo Sam Lee

Summary

The purpose of this experiment was to evaluate the effects of shade and levels of N fertilization on
the dry matter vield and chemical compositions of orchardgrass grown under floor of chestnut tree. Sha-
ding conditions consist of Sy(full light), S,(about 60% shade) and S.(about 70% shade). And, nitrogen ferti-
lizer was applied at 3 levels, O(N,), 12(N,), and 30(N.,) kg per 10a, respectively. The results are may be
summarized as follows:

1. Maximum total dry matter yield of S, was obtained about 1. 28 ton/10a at N, level. But, total dry matter
vields of N levels in S, and S, were decreased about 42-45% compared with S,

2. The response of the dry matter yield to N fertilization were differences between shading and levels
of N. Thus, the dry matter yield of S, increased almost linear up to about 30 kg/10a level, while the
dry matter vield of S, was increased slightly up to 30 kg/10a. But, S, was increased up to 12 kg/10a
and then decreased slightly with N fertilization over the 12 kg/10a.

3. Average increase in total dry matter yield to N fertilization were 23.85 kg, 7.97 kg and 5. 08 kg DM
for S,. S, and S,, respectively.

4. The level of 12 kg N/lOa is the limiting N level to obtain dry matter production under 60-70% shading
conditions.

5. The contents of crude protein and nitrate nitrogen were increased with shading and incremental N
fertilization up to 30 kg/10a. But, water soluble carbohydrate content was decreased greatly with high
shading and high levels of N.

6. Nitrate nitrogen content indicated highly significant positive correlation with crude protein, but signifi-
cant negative correlation with water soluble carbohydrate content.

7. At 30 kg N level with S, was necessary to exceed the potentially toxic nitrate nitrogen level of 0. 20%.
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Fig. 1. The changes of relative light intensity(RLI,
%) above the canopy structure of orchardg-
rass grown under different shading condi-
tions.

Note. RLE relative light intensity above the canopy st-
ructure of Sy and Sofcontrol X 100
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Table 1. The dry matter yield(kg/10a) of orchardgrass in each cutting as affected by different shading and

levels of N fertilization.

Harvest date

Shading
condition N level 1st cut 2nd cut 3rd cut
(kg/10a) (May 18) Jul. 27) (Oct. 4) Total
N, 205.7 228.5 126.9 561.1
S N, 318. 1 368.3 183.5 869.9
N, 434.5 652. 4 192.5 1279. 4
N, 150. 4 151. 6 80. 4 382.4
S N, 241.7 206. 4 119.3 567. 4
N, 203. 2 277.9 151.7 632.8
N, 122.0 175. 4 55.5 352.9
S, N, 230.9 303.2 82.7 616. 8
N, 158. 8 225.9 145.7 530. 6
Shade effect o o e ‘ **
N effect Hok *k * Hk
S X N *% * NS *

Note. Treatments significantly different at p=0.1 level from F-test

S: full light condition(control)
Nj: Okg/10a, Np: 12kg/10a and Nu: 30kg/10a.

Table 2. Average increase in total dry matter yield
to N fertilization under different shading
conditions.
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Table 3. The chemical composition of orchardgrass grown under different shading and levels of N fertiliza-

tion.
Shading N level CP NO,-N WSC IVDMD
condition (kg/10a) (%) (%) (%) (%)
N, 14.9 0.08 8.93 64.5
Ss N, 15.7 0.10 8. 11 69.7
N, 16.7 0.15 7.24 71.6
N, 14.5 0.12 7.86 64.7
S, N, 15.8 0.16 7.50 68.2
N, 16. 8 0.27 7.10 67.5
N 15.0 0.14 7.41 62.1
S, N, 18.6 0.39 7.03 62.8
N, 20.3 0.67 5.24 66.2
Shade effect i ** o NS
N effect i s ok NS
S XN NS b * NS

Note, The values of chemical composition on averaged of the Ist. 2nd and 3rd cut.
CP; crude protein, NOs-N: nitrate nitrogen, WSC; water soluble carbohydrate and IVDMD:; in vitro dry matter digestibility.
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Fig. 2. Effect of N fertilization on total dry matter
yield of orchardgrass in different shading
conditions.
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Table 4. Correlation coefficients among chemical compositions of orchardgrass.

Cp NO-N IVDMD
NOyN 0. 945%**
WSC (). 864** —0.910**
IVDMD -0.421 —0.580 0.277

Note. ** and *** are significant difference at 1% and 0. 1% level.

22.0 r 9.0 r O
(A) 17 . 94g* B) r= L 910**
20.0F O 8.0F OO
< [Ql
~ o g Sa
> b 2] oF
= 18.0 L o
e
¢ © o
16.0 0O 6.0
/\
O L
O 0
0.2 0.4 0.6 0.8 0.2 0.4 0.6 0.8
NO,-N(%) NO-N(%)

Fig. 3. Relationships between nitrate nitrogen and crude protein content(A), and water soluble carbohydrate
content(B) as affected by different shade and levels of N fertilization.
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