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Studies on the Grassland Development in the Forest

II. Effect of fertilizer level on growth and dry matter yield of grass-clover
mixtures grown under pine trees

Han,Y. C., M.S. Park and S. Seo

Livestock Experiment Station, RDA

Summary

For better grassland development in the forest, this field experiment was carried out to investigate the
effect of thirteen different fertilizer levels of wuitrogen(N), phosphorus (P,Os) and potassium (K,0) on the
botanical composition, growth and dry matter yield of grass-clover mixtures grown under pine trees with
40-50% of shading level.

This experiment was arranged as a randomized block design with three replications, and performed on
the experimental field in the suburban forest of Suweon in 1984.

The results obtained are summarized as follows:

1. Plant height and cover degree of grasses found to be high with 28 and 42kg N fertilizer per 10a, while
those were the lowest with zero and N-zero fertilizer levels. The degree of bare land after the fourth cut
was also high in the low N level.

2. A significant higher degree of leaf green and chlorophyll content of leaf blade was obseved in the plot
of 28 and 42 kg N per 10a when compared with low N fertilizer plot. However, leaf decay and plant type
of grasses tended to be a little poor as the high N was applied.

3. The regrowth plant length and dry weight of grasses after the first cut increased significantly with 28
and 42 kg N fertilizer. However, those showed slightly increased regrowth in the plot of zero and N-zero
fertilizer levels.

4. The dry matter yield, of grasses was higher with 28 and 42 kg N than that of low N fertilizer level. Higher
yields were obtained in the plot of standard (N-P,05-K,0 = 28-20-24 kg/10a), 50% increase of N,P;0s5
K,0 and N-50% increase, although there were no significant differences among three fertilizer levels.

5. Growth, botanical composition, regrowth and yield of grasses grown under pine trees were significantly
influenced by N fertilizer level, regardless of P,O5 and K,0. The fertilizer level of N-P;045-K,0 was
28-20-24 kg per 10a for more forage production in the forest. Considering economic yield in this study,
however, the optimum fertilizer level of N, P,O5 and K,0 was suppose to be 21-28, 10-15, and 12-18
kg per 10a, respectively,
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Table 1. Condition of the experimental field before trial
T
Soil Slope Direct; % of S
series (*) irection shading Species Age Height No. per
(year) (m) 10a
Osan 4-5 South 40-50 Pine 10-15 6 -7 196
Table 2. Chemical soil properties of the experimental field
pH OM Ava. Exc. cation (me/100g)
(1:5) (%) P20s (ppm) K Ca Mg
6. 15 1.83 51.7 0.32 3.62 0.38

% Data analyzied by Central Lab.,, RDA
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Table 3. Experimental design

No. Treatment N-P20s-K20
(kg/10a)
1 Zero 0-0-20
2 N-P20s- 50% decrease 14-10-12
3 K20 Standard 28—-20—-24
4 50% increase 42-30-36
5 Zero 0-20-24
6 N 50% decrease 14-20-24
7 50% increase 42-20-24
8 Zero 28— 0-24
9 P20s 50% decrease 28—-10-24
10 50% increase 28-30-24
11 Zero 28-20- 0
12 K20 50% decreasc 28-20-12
13 50% increase 28—20~36
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Table 4. Plant height and botanical composition in relation to the different fertilizer level

Plant Cover degree Bare land

N-P205-Kz0 height of grasses after 4th cut
(kg/10a) (em) (%) (%)
0-0-0 16 37 48
N-P-K 14-10-12 27 66 30
28 -20—24(S*) 35 83 10
42-30-36 35 76 20
0 -20-24 17 50 46
N 14-20—-24 31 80 18
42-20-24 37 78 10
28—0-24 30 77 16
P2 Os 28—-10-24 35 75 18
28—-30-24 33 75 15
28—-20-0 33 74 17
K20 28—-20-12 33 74 15
28-20-36 35 74 20

S; standard, Note: data is mean of 1st, 2nd and 3rd cutting times
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Table 5. Leaf condition and chlorophyll content in relation to the different fertilizer level

Degree of Chlorophyll content (mg/g-F. W)

N-P20s-K2O  Leaf green” Leaf decay? Plant type® At At At
(kg/10a) (1-5) (1-5) (1-9) 1st 2nd 3rd Mean
0-0-90 1-2 1 1 0.92 0.99 0.81 0.91
N-P20s 14-10-12 2-3 1 2 1.51 1.46 0.91 1.29
-K20 28—-20-24(S*) 3-4 1-2 5 1.88 1.72 0.82 1.47
42-30-36 4 1-2 6 2.22 1.83 0.71 1.59
0-20-24 1-2 1 1 0.84 0.95 0.80 0. 86
N 14-20-24 2-3 1-2 3 1.37 1.39 0.84 1.20
42-20-24 4 1 6 2.55 2.17 0.81 1.84
28— 0 —-24 3 1-2 5 1.83 1.70 0.81 1.45
P20s 28-10-24 4 1 6 2.12 1. 89 0.88 1.63
28—-30-24 4 1 6 2.16 1.83 0.78 1.59
28—-20—-0 3-4 1 5 1.84 1.92 0.85 1. 54
K20 28—-20—12 4 1-2 5 2.22 1.98 0. 67 1.62
28—-20-36 4 1 6 1.95 1.88 0. 86 1. 56
LSD (0. 05) 0. 96 0.61 0.15 0.53

1) Leaf green:1(yellow green) —5(dark green), 2) Leaf decay:1(good) ~5(worst), 3) Plant type:1{upright) —9 (prostrate)

S ! standard
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Table 6. Regrowth plant length and regrowth dry weight after the first cutting in relation to

the different fertilizer level

Regrowth plant length (cm)

Regrowth dry weight (kg/10a)

N-P20s5-K20 Days after 1st cut Days after 1st cut
(kg/10a) 10 20 30 40 10 20 30 40
0-0-0 5 10 12 13 5 11 15 29
N-P20s- 14-10-12 12 17 19 26 26 36 43 88
Kz:0 28-20-24(S*) 17 28 31 41 27 66 85 128
42-30-36 17 28 29 43 27 58 85 112
0-20-24 5 12 13 15 8 17 22 27
N 14-20-24 13 19 24 31 25 43 65 74
42-20-24 17 29 33 45 32 59 89 150
28— 0 —24 15 23 24 33 21 42 62 96
P20s 28—-10-24 16 18 32 40 18 28 78 115
28-30-24 17 19 34 45 27 29 79 126
28-20—-0 17 25 28 38 43 57 64 100
K20 28—20—-12 14 15 26 37 22 28 62 93
28—20-36 16 23 30 40 26 32 80 107

LSD (0.05) 8.4 13.1 20.4 34.3
S: standard
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Table 7. Dry matter yield of grasses grown under pine trees in relation to the different fertili-

zer level in 1984

Dry matter yield (kg/10a)

N-P20s5-K20 1 st 2 nd 3rd 4 th Total
(kg/10a) May 15 June 27 Sep. 4 Oct. 26
0-0-0 16. 4 35.7 16.5 5.0 73.6
N-P2 Os - 14-10-12 132.2 79.4 56.0 15.0 282.6
K2 O 28-20-24(S*) 241.2 125.1 96.9 66.0 529.2
42-30-36 239.1 118.2 111.0 42.0 510.0
0-20-24 20.5 35.5 319 8.0 95.9
N 14-20-24 143.7 97.4 60.0 27.0 328.1
42-20-24 244.8 147.0 95.1 41.0 527.9
28—0-24 187.1 109.5 94.8 39.0 430.4
P2 Os 28—-10-24 194.3 119.5 92.7 40.0 446.5
28—30-24 194.5 120. 1 82.1 49.0 445.7
28—20-0 187.3 108.3 81.7 37.0 414.3
K2 O 28—20—-12 274. 1 117.3 67.1 310 489.5
28-20-36 235.2 137.6 80.5 41.0 494.3
LSD (0.05) 45.9 27.0 21.6 2.3 53.8
S; standard
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Fig. 1. Changes of dry matter yield of grasses in relation to the different fertilizer level
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