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Abstract: The effects of burning with different intensities on soil physicochemical properties in Chinese fir
plantations at Jiangle Forest Farm, Fujian, were investigated to provide references for forest fire manage-
ment and post-fire vegetation restoration. In 3 standard sampling plots, prescribed burning was conducted
for every two months with four treatments: 10 min,30 min and 60 min,and control. Soil sample collection
and laboratory analysis were carried out after the final burning test. The results showed that soil bulk den-

sity decreased firstly and then increased after the burning lasted 10 and 30 min. The soil bulk density in-
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creased firstly and then decreased after 60 min’s burning,but the values were lower than the burning before
in 60 and 120 days. The total and capillary porosity increased firstly and then decreased after burning,and
the values in 120 days were lower than the control. The soil pH value and alkali-hydrolyzable nitrogen in-
creased constantly after three burning durations. The soil organic carbon content increased constantly after
the burning lasting 10 min and 60 min. The carbon content increased firstly and then decreased and in-
creased finally,but the value was higher than before burning. The total nitrogen content increased in 1 day
after the burning lasted 10,30 and 60 min,and then decreased. The soil available phosphorus content in-
creased continuously after 10 min’s burning, while the content increased firstly and then decreased after the
burning lasted 30 min and 60 min. The soil available potassium content in 1 day increased at first,and then
quickly declined after 60 min’s burning,and the value in 120 days was lower than before burning. The con-
tent increased in 60 days and then decreased gradually after 30 min’s burning.and the value in 120 days al-
most reduced to the level before the burning. The potassium content increased continuously after 60 min’s

burning. It was suggested to conduct prescribed burning with low intensity within 60 min to improve soil

nutrients.

Key words: Chinese fir plantation; soil physical and chemical property; prescribed burning
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Table 1  General situation of different forest stands
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Fig. 1 Burning effect on soil bulk density
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Fig. 2 Burning effect on soil porosity
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Fig. 3 Burning effect on soil non-capillary porosity

2.2 TEUFMERTW

2.2.1 X3 pHAE T4 RFFREEHE KB 2
ARNTAR A pH (3547 FT 15 . 538 Jn i i 3R
W, %2 10,30 min Fl 60 min J§ 1 d +4¢ pH {4
SIEEAN 3% . 2% F1 1% 560 d J5, -3 pH (i 4k 2% 4%
B, JELAKBE 30 min A3 pH E B9 35 0 B B OK .
F| 120 d B kg 10 min F1 60 min A4 B2 505 M + 33
pH (BB AT HE 0, 1Mk be 30 min B 4 pH T [,
AT TR K X EK BT K BE 30 min Al 60 min
(R 308 1l - 98 pH {1 A8 1k i B2 BEAS 7 o7 H s Tk
B 10 min 1351, H & KBS B R B 22 K, kO +
B pH (AR £, 7] B8 i T ) ko A
THEZMMEFEBA . Kb 60 min 2 L1 N



4 VU b2 B 2 41 31 %

AT 30 min B BRI )X ZRbK 18 pH {H 95
Wi AN (&1 4)

B10 min 430 min [M60 min
3 bc ¢ ¢ ba b a b a
4t =
z =
) =
g = =
Lt =
0 =
1 60 120

oK e BRI AL/

B4 JkExt 8 pH (EH B

Fig. 4 Burning effect on soil pH
2.2.2 EREAMAEAEF XA [E AR BEAZ AR
A AL S A A o B K B AR A LB
SRYA TR, £E KB 10 min A1 60 min J5 #Y
120 d PN B8 I 1) 3 m 33 A BL AR 52 B I % 46
s Jobe 30 min Ji5 B b EA HLBR & 1 55T S D
DRI R AR A B T R ETK (5D

B 10 min 230 min [M60 min
25
a a
20 F d & beC bC c b a

—
n
T

o

b

T AN (g - kg™
AN

=
(@)
7~

60 120
K I8 J5 BRI Tl/d

5 AEMTEEVHRSENRM

Fig. 5 Burning effect on soil organic carbon
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Fig. 6 Burning effect on soil total nitrogen
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Fig. 7 Burning effect on soil available nitrogen
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Fig.8 Burning effect on soil available phosphorus
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Fig. 9 Burning effect on soil available potassium
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