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Studies on the Grassland Development in the Forest

[I. Effect of fertilizer level on quality, mineral constituents and tree
growth of grass-clover mixtures grown under pine trees

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

Summary

This field experiment was carried out to determine the effects of thirteen different fertilizer levels of nitro-

gen(N), phosphorus(P,0s) and potassium(K,0) on the content of crude protein, crude fiber, mineral consti-

tuents of product and tree growth in forest pasture with 40-50% shading. The experiment was arranged as

a randomized block design and performed in the suburban forest of Suweon in 1984. The results obtained are

summarized as follows:

1. Crude protein content and total protein yield were higher in the plot of 28 and 42kg N/ oa, regardless of
P,05 and K,o level, while those were the lowest in zero fertilizer and N-zero fertilizer plots.
2. The contents of lignin and silica were significantly low in the high N fertilizer level, and the contents of
NDF, ADF, cellulose and hemicellulose were not affected by different fertilizer levels. However, the con-
tent of crude fiber tended to be low with high N, regardless of P,O5 and K,0.
3. The contents of N,K and SiO, of grasses were influenced by different fertilizer levels. However, those
of P,Ca,Mg and Na showed little differences.
4. The recovery percentage of NPK was higher in the plot of standard fertilizer level with 28-20-24 kg/10a,
and higher recovery percentage was observed in K,0, followed by N and P,Oj in that order.
§. The growth of tree was increased as the level of N fertilizer was increased, but no such trend was noted
by P,05 and K,O levels.
6. Crude protein, crude fiber, some mineral contituents of grasses, and growth of tree were influenced by N
level, regardless of P,Os and K;0. And the optimum fertilizer level of N-P,05-K,0 seemed to be 28-
20-24 kg/10a for the production of grasses with higher quality and more yield in the forest.
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Table 1. Percentage crude protein and protein yield of grasses affected by different fertilizer

levels
N~ P20s - K20, Crude protein, % Total protein yield, kg/10a
kg / 10a At At At At At At At At
1 st 2nd  3rd 4th Mean 1st 2nd  3rd 4th Total
0-0-0 10. 1 9.6 9.1 8.9 9.4 1.7 3.4 1.5 0.5 7.1
N-P205 ~ 14-10-12 1.6 12,5 101 108 11.3 153 11.3 5.7 1.6 33.9
K20 28-20-24(S*) 13.3 14.2 10.6 13.9 13.0 32.1 17.8 10.3 9.2 69.4
42-30-36 12.2 17,3 11.8 186 15.0 29.2 20.5 13.1 7.8 70.6
0-20-24 11.3 8.3 9.0 9.1 9.4 2.3 3.0 2.9 0.7 8.9
N 14-20-24 1.3 12,7 13.8 116 124 16.2 12.4 8.3 3.1 40.0
42-20-24 1225 16,9 1.7 1.6 13.2 30.6 24.8 11.1 4.8 713
28— 0 —-24 12.2 16,1 12,4 11.4 13.0 22.8 17.6 11.8 4.5 56.7
P20s 28—-10-24 12.6  15.4 9.1 10.8 12.0 24.5 18.4 8.4 4.3 55.6
28—-30-24 4.8 17.4 11.9 12.3 14.1 28.8 20.9 9.8 6.0 655
28—-20-0 130 17.5 13.2 4.4 14.5 244 190 10.8 5.4 59.6
K20 28—-20-12 12.7 17.8 104 1.4 131 34.8 20.9 7.0 3.5 66.2
28 -20-36 4.0 152 10.8 10.8 12.7 32.9 20.9 8.7 4.4 66.9
Mean 124 147 1.1 12.0 12,6 22.7 16.2 8.4 4.3 516
LSD, 0.05 3.9 10.5

* S ! standard
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Table 2. Percentage NDF, ADF, cellulose, hemicellulose, lignin and silica of grasses affected

by different fertilizer levels

% of dry weight

NDF ADF Cellulose  Hemicellulose Lignin Silica Digestibility
N-P205 - K20,
ke / 10a At At At At At At At A At At At At At At Mean
Ist 2nd 1st 2nd Ist 2nd Ist 2nd 1st 2nd Ist 2nd 1st 2nd
0-0-0 62.4 70.5 31.2 38.6 257 30.8 3.2 31.9 4.9 7.1 0.54 0.99 80.2 69.5 74.9
N-P:05 14-10-12 54.7 67.3 28.2 38.7 23.9 30.4 26.5 28.6 4.1 7.1 0.35 0.81 84.6 70.6 77.6
-K:0  28-20-24(S% 57.8 68.5 30.2 34.5 25.4 29.1 27.6 34.0 4.3 4.8 0.33 0.46 83.7 80.7 822
42-30-36 59.0 67.6 28.6 34.2 24.2 28.9 30.4 335 4.0 4.4 0.28 0.59 853 8.3 8.8
0-20-24 62.1 66.5 32.4 37.8 26.4 30.9 29.7 28.7 53 51 0.5 0.89 78.6 78.1 78.4
N 14-20-24 56.6 71.2 29.0 361 24.4 30.3 27.6 351 4.1 50 0.35 0.73 84.6 78.8 817
2-20-24 58.5 71.4 30.2 33.0 25.9 28.9 28.3 38.4 4.0 3.5 0.24 0.45 85.4 88.3 86.9
28— 0 ”24" 58.2 68.9 28,9 34.1 24.1 29.3 29.3 34.8 4.4 4.1 0.27 0.31 83.4 849 84.2
P20s 28-10-24 61.1 70.9 29.9 36.2 25.1 29.6 31.3 3.7 4.5 53 0.29 0.28 83.2 78.7 8L0
28-30-24 58.8 68.8 28.8 34.3 24.4 29.3 30.0 34.5 4.2 4.7 0.25 0.38 84.4 8lL4 82.9
28-20- 0 61.3 64.7 3.0 305 26.1 30.3 30.3 30.2 4.6 4.6 0.36 0.39 82.2 820 821 B
K20 28~20-12 61.1 71.0 29.8 34.8 251 29.6 31.3 36.2 4.5 4.3 0.38 0.51 82.6 831 829
28-20-36 61.3 66.4 28.9 34.6 24.4 30.0 27.9 3.8 4.2 4.0 0.33 0.44 84.2 850 84.6
L.SD, 0.05 NS NS NS NS NS NS NS NS NS 12 017 027 - - -

*S : Standard NS :

not significant
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Table 3. Percentage of mineral constituents of grasses affected by different fertilizer levels

N=-P20s - K20, % of dry weight
kg / 10a N p K Ca Mg Na Si02
0-0-0 1.63 0.63 3.42 0. 44 0.27 0.04 0.9
N-P20s  14-10-12 1.80 0.59 3.68 0.48 0.27 0.05 0.7
K0 20g-20-24(S% 2.08 0. 66 4.48 0.42 0.26 0.05 0.6
42-30-36 2.40 0.74 4.71 0. 46 0.26 0.05 0.5
0 -20-24 1.59 0.72 2.99 0.41 0.29 0.04 1.0
N 14-20-24 1.98 0.69 4.26 0. 45 0.26 0.04 0.6
42-20-24 2.11 0. 60 4.15 0. 44 0. 30 0.05 0.3
28— 0 —24 2.09 0. 60 4.22 0.43 0.24 0.05 0.6
P20s 28-10—-24 1.92 0.62 4.29 0.39 0.23 0.05 0.7
2830~ 24 2.26 0.71 4.32 0.39 0.24 0.04 0.6
28-20- 0 2.33 0.69 3. 14 0.52 0.25 0.06 0.5
K20 28-20-12 2.09 0. 69 4.08 0. 46 0.27 0.06 0.3
28-20-36 2.04 0.68 4.16 0.47 0.23 0.05 0.5
LSD, 0.05 0.70 NS 111 NS NS NS 0.29

*S ! standard NS ! not significant

Averaged over all cuts, and SiOz is only lst-cutting time
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Table 4. Percentage recovery of N. P;Os and K:O of grasses affected by different fertilizer

levels
N-P205 —K:20, % of recovery**
kg / 10a N P20s K20
0-0-0 0 0 0
N= P05 — K20 14-10-12 27.8 12.1 65.7
28-20—-24(S*) 35.0 15.2 88.3
42-30-36 26.3 11.0 59.7
0-20-24 0 - -
N 14-20-24 35.6 - -
28-20-24 (8% 33.9 - -
42-20-24 22.9 - -
28— 0 —24 - 0 -
P2 0s 28—-10—-24 - 1.9 -
28-20-24(S*) - 4 -
28—30—-24 - 1. -
28—20—-0 - - 0
K20 28—20—-12 - - 58.0
28—20—24(S*) - - 44.6
28-20—-36 - - 21.0
*S ! standard

0} recovery of N— (N yield ;Z:t:]‘;id;g ay;slli;nfertlhzed) % 100

Table 5. Growth measurement of pine tree affected by different fertilizer levels

N-P205 - K20, Girth of pine tree, cm
kg / 10a May 29 Oct. 2 Difference
0-0-0 30.0 30.9 0.9
14-10-12 35.2 36.2 1.0
N-P20s-K: 0 28-20-24(S*) 38.1 39.6 1.5
42-30-36 34.8 36.7 1.9
0 -20-24 28.6 29.5 0.9
N 14-20—24 31.3 32.4 1.1
42—-20-24 34.9 36.2 1.3
28— 0 -24 35.5 36.5 1.0
P20s 28—-10—-24 38.0 39.4 1.4
28—-30—~24 36.4 37.5 1.1
28—20— 0 33.4 34.8 1.4
K20 28—-20-12 34.1 35.2 1.1
282036 29.3 30.9 1.6
LSD, 0.05 0.74
$ : standard

— 192~
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