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요    약
2005년 4월 4일부터 6일까지 강원도 양양군에 대형산불이 발생하여 산림 250 ha를 포함하여 인근 

농가의 목초지가 피해를 입었다. 따라서 본 연구는 산불 피해 초지에서 보파시기와 보파량이 초지의 
생산성과 사료가치에 미치는 영향을 구명하기 위하여 수행되었다. 처리는 대조구, 산불발생 10일후에 
추천 파종량의 30%와 50%, 20일후에 30%와 50% 보파를 포함하여 6처리를 공시하였다. 그러나 본 
연구에서 산불 피해 목초지에서 생산성과 사료가치에 미치는 보파의 효과는 뚜렷하게 나타나지 않
았다.
(Key words : Forest fire burnt pasture, Reseeding, Forages, Productivity, Nutritive value) 

Ⅰ. INTRODUCTION

Periodic burning is a management tool used 
to rejuvenate old stands of grasses. Burning 
maintains the vegetation in a more youthful and 
productive state for grazing. How a plant 
responds to fire depends on the height above 
ground of its growing points, a function of plant 
maturity and plant-growth characteristics. Limited 
information is known about the use of fire on 
cool-season grasses. However, these may include 
many of the same objectives associated with 
burning, such as woody plant control or thatch 

removal. Also, grazing distribution and unifor- 
mity may be improved by burning cool-season 
bunch grasses, which accumulates dead stems 
that block access to new growth. On April 4 to 
6, 2005, there was a huge fire in Yangyang- 
gun, Kangwon-do, Korea, which burned down 
250ha of forests and 246 buildings including 
160 houses. In this study, the effects of 
reseeding rate and timing on productivity and 
nutritive value of forages in the forest fire burnt 
pasture in Yangyang-gun, Kangwon-do were 
investigated.
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Table1. Physicochemical properties of soil in pasture used in the experiment

pH
(1:5)

Organic matter
(g kg‐1)

Total N
(mg kg‐1)

Available P2O5
(mg kg‐1)

Exchangeable cation
(cmol kg‐1)

6.11 3.20 0.18 264.89
K Ca Mg Na

6.32 3.98 2.03 0.56

Ⅱ. MATERIALS AND METHODS

This study was conducted from April 2005 to 
December 2006 in a private farm in Kangwon- 
do. Six treatments were considered such as 30% 
and 50% reseeding both at 10 days and 20 days 
after the forest fire in the region including 
existing vegetation and damaged vegetation 
(burned forest pasture) with no treatment. The 
30% reseeding rate consisted of 15 kg orchard 
grass, 10 kg tall fescue, 3 kg Kentucky blue 
grass and 2 kg white clover of recommendation 
rate per ha. Fertilizer application at a rate of 80
kg N/ha, 200 kg P/ha and 70 kg K/ha for 
establishment, and 210 kg N/ha, 150 kg P/ha, 
and 180 kg K/ha for management distributed 
equally across the experimental area in the 
spring and time after every cutting. The forages 
were cut 3 times/year in 2005 and 4 times/year 
in 2006. Estimates of yield were determined by 
harvesting forage from a 1 m2 sampling area in 
each plot. Fresh forages were oven dried for 72
h at 75℃, weighed and converted to DM yield. 
Forage nutritive value was determined  in terms 
of ADF and NDF (Goering & Van Soest, 1970), 
and in vitro dry matter digestibility (IVDMD; 
Moore, 1970).

Ⅲ. RESULTS AND DISCUSSION

Table 1 presents the physicochemical pro- 
perties of soil in the studied pasture area. The 
pasture was slightly acidic with 3.20 g/kg 

organic matter, and 0.18 mg/kg total N. The 
available phosphorus was 264.89 mg/kg P2O5 
while the exchangeable cation in cmol/kg 
amounted to 6.32 K, 3.98 Ca, 2.03 Mg and 
0.56 Na.

1. Dry Matter Yield of Forage

Table 2 shows the dry matter (DM) yield of 
forages in forest fire burnt pasture in 2005 and 
2006. DM yield of forages from pasture with 
existing vegetation was the highest in 2005, the 
1st year of the study. The highest yield was not 
significantly different, however, from the DM 
yield of other treatments. Numerically, the DM 
yield of forages in forest fire burnt pasture was 
the lowest with 6,296 kg/ha. On the other hand, 
in the 2nd year (2006), the highest DM yield of 
forages was recorded in unreseeded forest fire 
burnt pasture, while the lowest was obtained in 
forest fire burnt pasture with 30% reseeding rate 
at 10 days after burning, which was also the 
lowest average DM yield over two years. The 
highest average DM yield over two years of 
cutting was noted in unburned pasture with 
existing vegetation. There were also no significant 
differences in mean DM yields ranging from 
7,408 to 8,195 kg/ha among the treatments in 
both years. The numerically lower DM yield in 
forest fire burnt pastures was most likely due to 
the damaged pasture although it was not a 
significant effect in this study. These results 
indicated that burning has strong positive effects 
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Table 2. Dry matter (DM) yield of forages harvested in forest fire burnt pastures in 2005 and 
2006

Treatments
DM Yield (kg/ha)

2005 2006 Mean

Existing vegetation

Forest fire burnt pasture

30% Reseeding, 10 days after burning

50% Reseeding, 10 days after burning

30% Reseeding, 20 days after burning

50% Reseeding, 20 days after burning 

LSD (0.05)

8,587

6,296

7,045

7,910

7,332

7,100

NS

7,803

9,482

7,772

8,288

8,049

8,879

NS

8,195

7,889

7,408

8,099

7,690

7,989

NS

on seed germination and seedling establishment 
even in short period after the fire (Johnstone and 
Chappin III, 2006). The forage species in the 
unreseeded forest fire burnt pasture might have 
remained in full regenerative potential which 
resulted in comparable DM yields among the 
treatments obtained in this study.

2. Nutritive Value of Forage

The nutritive values of forages during the 3rd 
and 4th harvesting (cutting) are shown in Tables 
3 and 4. In the 3rd harvesting, the cut forages 
had high crude protein content that ranged from 
15.13% in forest fire burnt pasture with 50% 
reseeding rate at 10 days after the fire to 18.23% 
in forages harvested in existing vegetation of 
unburned pasture. Similarly, the acid detergent 
fiber (ADF) of the cut forages was also at 
premium to prime levels of hay quality 
standards a ranging from 29.92~34.78% (Under- 
sander and Moore, undated). On the other hand, 
the neutral detergent fiber (NDF) of forages was 
already high at fair level except for the forage 
that were cut from pasture with 30% reseeding 
rate, 20 days after the fire with good 52.49% 

NDF. The in vitro dry matter digestibility 
(IVDMD) of the forages ranged from 56.11~ 
63.41% indicating high digestibility of forages in 
the 3rd harvesting. Finally, among the treatments 
considered in this study, 30% reseeding at 20 
days after burning resulted in more desirable 
CP, ADF, NDF and IVDMD levels. 

In the 4th harvesting, the cut forages had 
lower CPs than forages in the 3rd harvesting 
proving that the more mature the forages, the 
lower their crude protein contents. The ADF 
levels were all at premium quality ranging from 
31.02~33.60% while the NDF levels were 
already fair in all forages among the treatments 
ranging from 57.33~59.54%. The percentages 
IVDMD of cut forages were also lower ranging 
from 56.22~58.47%. Interestingly these recorded 
IVDMD levels are still high which indicates 
high digestibility or intake. The different levels 
of digestibility in the 3rd and 4th cutting were 
probably affected by the ambient temperatures at 
the time of growth and development of forages 
(Jeranyama and Garcia, 2004). Among the 
treatments studied, although the recorded CP in 
forages cut from forest fire burnt pasture with 
30% reseeding at 20 days after burning was 
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Table 3. The crude protein (CP) content, acid detergent fiber (ADF), neutral detergent fiber 
(NDF) and in vitro dry matter digestibility (IVDMD) of forages cut during the 3rd 
harvesting

Treatments
CP ADF NDF IVDMD

%

Existing vegetation
Forest fire burnt pasture
30% Reseeding, 10 days after burning
50% Reseeding, 10 days after burning
30% Reseeding, 20 days after burning
50% Reseeding, 20 days after burning

18.23
17.63
16.19
15.13
17.91
16.93

31.98
30.99
31.31
34.78
29.92
33.16

53.95
55.62
54.56
58.48
52.49
57.16

61.75
63.37
61.45
56.11
63.41
56.17

Table 4. The crude protein (CP) content, acid detergent fiber (ADF), neutral detergent fiber 
(NDF) and in vitro dry matter digestibility (IVDMD) of forages cut during the 4th 
harvesting

Treatments
CP ADF NDF IVDMD

%

Existing vegetation
Forest fire burnt pasture
30% Reseeding, 10 days after burning
50% Reseeding, 10 days after burning
30% Reseeding, 20 days after burning
50% Reseeding, 20 days after burning

14.40
13.86
14.34
14.54
12.69
12.74

33.60
32.52
31.63
32.44
31.02
32.08

59.54
57.92
59.45
58.95
57.33
58.31

56.35
56.82
58.47
56.22
57.63
56.16

lowest, the ADF, NDF and IVDMD percentages 
remained in the desirable ranges that give higher 
quality hay even in the late (4th cutting) harvest- 
ing.

3. Change of Botanical Composition of 
Forage

The percentage botanical composition of for- 
ages in forest fire burnt pastures in 2005 and 
2006 are presented in Tables 5 and 6, respectively. 
In all the three cuttings done in 2005, highest 
percentages of grasses were noted in pasture 
with existing vegetation which were comparable 

to the grass composition in pastures with 30 and 
50% reseeding rates at 20 days after burning. 
Lower composition of grasses was recorded in 
forest fire burnt pastures which was not reseeded 
and with 30 and 50% reseeding 10 days after 
the fire while weeds were high in those 
pastures. This result indicates that fire perturbation 
has negative effects on soil condition, generating 
substantial changes in ecosystem composition
(Casasbuenas Poveda, et al., 2006). The fire 
after two weeks might have increased soil pH 
exchangeable cation, available phosphorus, potassium, 
and organic nitrogen, reduced cation exchange 
capacity, porosity, saturated potassium, urease 



Lee et al.: Forages in Forest Fire Burnt Pasture

－   －249

Table 5. The botanical composition (%) of forages in 2005

Treatments 
Cutting time 

Grass Weed Grass Weed Grass Weed
1st cut June 14 2nd cut July 15 3rd cut Oct. 13

Existing vegetation 90.0 10.0 96.1   3.9 93.3   6.7
Forest fire burnt pasture 83.5 16.5 85.2 14.8 87.7 12.3
30% Reseeding, 10 days after burning 82.2 17.8 69.8 30.2 83.3 16.7
50% Reseeding, 10 days after burning 84.4 15.6 77.9 22.1 83.3 16.7
30% Reseeding, 20 days after burning 93.3   6.7 89.9 10.1 89.3 10.7
50% Reseeding, 20 days after burning 90.1   9.9 91.1   8.9 91.0   9.0

Table 6. The botanical composition (%) of forages in 2006

Treatments 
Cutting time 

Grass Weed Grass Weed Grass Weed Grass Weed 

1st cut May 30 2nd cut July 13 3rd cut Aug. 29 4th cut Oct. 17

Existing vegetation 70.0 30.0 80.0 20.0 81.7 18.3 93.3   6.7

Forest fire burnt pasture 78.4 21.6 83.3 16.7 70.0 23.3 94.0   6.0

30% Reseeding 10 days after burning 70.0 30.0 81.7 18.3 85.0 15.0 93.3   6.7

50% Reseeding 10 days after burning 80.0 20.0 90.0 10.0 85.0 15.0 90.0 10.0

30% Reseeding 20 days after burning 70.0 30.0 91.7   8.3 90.0 10.0 95.0   5.0

50% Reseeding 20 days after burning 75.0 25.0 91.7   8.3 93.4   6.6 95.0   5.0

activity, TOC and water content which might 
have contributed to high percentage grasses in 
forages harvested throughout 3 cuttings (Ekinci, 
2006). The poor chemical status in the surface 
horizon due to organic matter mineralization 
after burning and proximity of rock out-crops 
that caused reduced grass composition in burnt 
pasture even when reseeded ten days after 
burning. The extreme chemical dystrophy in 
reseeded pastures might have degraded the 
pastures which resulted in abundant  weeds in 
2005 (Melo, 2006). 

In 2006, the first cut forages from the 
unreseeded forest fire burnt pastures and those 
with 50% reseeding both at 10 and 20 days 
after the fire had higher grass composition than 
the forages harvested in pasture with existing 
vegetation. Consequently, they had less weeds. 

In the 2nd cutting, higher percentage of grasses 
consisted the forages harvested from burnt and 
reseeded pastures than the amount of grasses in 
forages from the unburned pasture. On the 3rd 

cutting, the forages from reseeded burnt pastures 
were composed of more grasses than weeds, 
higher than the unreseeded burnt pasture and the 
pasture with existing vegetation. The forages 
harvested in the 4th cutting were composed of 
more grasses than weeds regardless of the 
treatments. It ranged from 90 to 95% grasses. 
Importantly, the highest percentage of grasses in 
forages from forest fire burnt pastures with 50 
% reseeding at 20 days after the fire from 1st 
to 4th cuttings was recorded among all treatments, 
indicating that higher rate of reseeding forest 
fire burnt pasture at the later days after the fire 
could be beneficial in sustaining pastures in 
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forested areas. 
Although there were no significant yield 

differences among the treatments in this study, 
the mean DM yield of forages cut from the 
pasture with existing vegetation was the highest. 
The effect of reseeding could not be seen in the 
burnt pastures in terms of forage productivity 
and quality in short term but there was a long- 
term effect particularly with higher reseeding 
rates at later days after the fire on forage 
botanical composition. We concluded that forest 
fire brought reduction in pasture forage yield for 
a short period but it did not make a significant 
effect for a long term.

Ⅳ. ABSTRACT

On April 4 to 6, 2005, there was a huge fire 
in Yangyang-gun, Kangwon-do, Korea, which 
burned over 250ha of forests and 246 buildings 
including 160 houses. The effects of reseeding 
rate and timing on productivity and nutritive 
value of forages in the forest fire burnt pasture 
in this study were investigated. The effect of 
reseeding could not be seen in the burnt 
pastures in terms of forage productivity and 
quality in short term but there was a long-term 
effect particularly with higher reseeding rates at 
later days after the fire on forage botanical 
composition. We concluded that forest fire 
brought reduction in pasture forage yield for a 
short period but it did not make a significant 
effect for a long term.
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