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SOIL AND VEGETATION DYNAMICS AFTER BURNING AT DOI ANGKHANG
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ABSTRACT

Soil and vegetation dynamics after burning were investigated
at Doi Angkhang, Amphoe Fang, Changwat Chiengmai during March 1983 to
March 1984, Two permanent 20 X 20 n plots surrounded by 20 - meter
wide fireline were laid out along slope gradient. Before burning, fuel
loading, spectes diversity together with physical and chemical proper-
ties of soil were determined. During burning, rate of fire spread,

fire intensity and flame length were studied, After burning, soil

properties were reinvestigated every three months and six plots of 1 X 2 |
m2 in size of each were set in the original plots to recheck the plant
specltes and their number and to record height growth rate every month
as well, Average monthly dry weight of plant biomass was taken from
four sample plots of 1 X 1 m2 in size of each, The results revealed
that rate of fire spread and fire line intensity were 667 m/sec and
38, 627.83 kw/m, respectively, The type of fire was subjected to a

running surface fire with flame length approximately 10 m. After .
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burning soil moisture decreased more than 60 percent. The infiltra-
tion rate was decreased as well while the soil bulk density, soil
particle density, soil porosity, soil pH, soil organic matter, and the
amount of phosphorus were relatively constant. CEC and calcium slightly
decreased, while potassium, magnesium and sulfur decreased almost 50
percent, Regarding to plant succession, the height growth rate was
constantly increased and reached maximum at 11 months old. While eight
plant species mostly as grasses, perennials and small shrubs appeared

after burning, the dominant species was Imperata cylindrica Beauv. The

average height of these plants recorded one year after burning was 164
cm. Plant density increased after burning. Plant community in the area
was classified as fire stable community due to it can survive with the
fire. Bilomass varied with plant age, the mean value was approximately
453 g/m2 at the age of one year. The maximum and minimum fuel moisture

were 256.74 percent in September and 72.07 percent in April, respectively.

Figh pessibility of fire appeared in the study are identified as severe

fire since the fireline intensity was more than 3458.6 kW/m and

the flame Ilength wwas over 3.35 m. The effective fire suppression
should be iIndirect method of rapid removal materials infront fire.
Zowever, the future study should be aimed at determining a longterm

fire effects on plant succession and soil properties.
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Linn.) i1faURevfiu (Ficus semicordata J.E. Sm.) woney (Polygonum chinense
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DC.) wziflevey (Ficus hirta Vahl,) WRTYLE (Mucura gigantea DC.)
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" and Chemical properties of prefired and postfired soils from March 1989 to
March 1984 at Doi Angkhang, Chiengmai

Mar' 1983 Apr. Jun. Sep. v Degl Mar'1984

Soil properties prefire postfire postfire postfire postfire postfire postfire

immediate 1 month 3 month 6 month 9 month 12 month

Physical properties

MC. (%) 20,27 16.91 6.46 38.49 60.42 36.16 6.70
infiltration(cm/min ) 5.51 Jikid 0.85 1.62 0.06 0.16 0.28
bulk density (g/Cm3) 1.69 1.84 1.78 1.65 T 2 3l 7 : 1.82
particleBdensity : !
(g/cm™) ; 2.45 2.54 2,45 2.53 2447 2.48 2.48
porosity (%) 30.81 27 467 20.10 34.67 26.78 28.46 26.65

Chemical properties

pH B2 Sk Bitid 5.3 515 53 543

oM (%) 13.86 15.45 13.21 14.46 9.59 12.38 11580
C.E.C. {meqg/100 :

g Soil) 2203 21.8 20.0 20.62 17.40 17.60 20.18
P (ppm) 4 7 11 8 4 4 3
K (ppm) 192 239 251 236 159 160 114
Ca (ppm) 357 353 458 650 38 490 342
Mg (ppm) 195 192 231 220 38 132 ‘1i4
S (ppm) 4 4 9 1 1 0.89 2

G8¢
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March

1983 to Mareh 1984 at Doi Angkhang, Chiengmai

Mar. 1983 2pr.1983 Jun.1983 Sep., 1983 Dec.1983 Mar.1984
Month Prefire Postfire Dostfire Postfire Postfire Postfire Postfire
immediate 1 month 3 month 6 month 9 month 12 month
Ratio of change of physical properties of soil
% M.C. 1 0.92 0.50 52 1.47 i 25 Q52
infiltration all ] 42 0.19 C.46 -0.90 -0.53 -0.28
bulk density 1l 102 10 0.98 1.02 AL Ol 1203
particle density ). 1i01 0.99 satTasil 1.00 1.00 1.00
porosity il 0.94 0.93 1.04 0.93 0.96 0,93
Ratio of change of chemical properties of soil
pH ik 0.92 1,01 1.00 1.02 1.00 00
oM 1 1.04 0.98 1.01 0.84 0.95 0.96
C.ELE, 1 0.99 0.95 0.96 0.89 .0.89 0.95
P il 1.21 1.4 1925 0.95 W (ojzle s 0.91
K 1 1.09 Lo JoRENEs 0.91 0.92 (G 7
Ca i 0.99 T.10 1.26 0.03 h I e 0.98
Mg 1 0.99 1507 1.05 0.29 0.86 e
S il 0.97 A S 0.56 0.50 @81 Q.73
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Table 3. Number of individuals per square meter within ore year after fire (April 1983 -

March 1984) at Doi Angkhang, Chiengmai

Month Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar.

Species 1983 1984

Imperata cylindrica 179 167 192 296 338 373 308 341 318 297 295 284
Artemisia pallens 3 i 12 16 14 13 15 13 10 8 8 8
Furya acuminata 3 2 4 12 9 11 12 12 9 8 10 )
Melastoma malabathricum - 3 10 10 7 7 6 6 6 4 4 4
Mucuna giganlea 5 4 6 6 5 7 6 6 6 4 4 4
Rubus alceifolius / 1 2 5 7 6 5 5 4 2 2 2 2
Pteridium aquilinum = - 3 5 5 5 4 4 4 4 4 4

Palme SP. = = A = ™ = = e 8 8 8 8

962




Table 4, Ratio of change of plant density after burning during March 1983 to March 1984
at Doi Angkhang, Chiengmai

Month Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar.
Species \ 1983 1984
Imperata cylindrica Lo e Tt A sl a et el R ey R B Sl el s i elfa R Bl s el i S g 2 )
Artemisia pallens Lo e36 81 (608 F T2l ieet Vi) e 3 ITiue 0l M6 3 L BRI g R A 2 G A D
Furya acuminata T oAt 2 e BB o) L B el S e R B o) i D U e e s b P B
Melastoma malabathricdum i=iig ol s 2 S b Paiisl S de S AUER 6y S 0 van s Rty R I Ol atl s o e Sl
Mucuna gilgantea IR e X R b (ay A B TSR T Bl e R el 7 s s ol A ey e B 0 P oA Mol B s 0)
Rubus alceifolius S s ol L S R L e Bt Ly s e s e K o o) S BS o n e {0 B L SO i b Sl < L e (e
Pteridium aquilinum - - 1 AL Ak s 1.22..1.12 i ecat s Rk Lt B U 0 I R B )
Palme sp. = = = = = = - = it s 1
All species Ak e R B b LR b e W o TR H e e | e e e o I B i R e B Lo i [

L6Z



Table 5. Biomass (oven dried weight, g/me)of all species in one year after fire at Doi

Angkhang, Chiengmai

Apr.83 May.83 Jun.83 Jul.83 Aug.83 Sep.83 Oct.83 Nov.83 Dec.83 Jan.B4 Feb.84 Mar.84

1 43.92 70.27 125.30 567.48 745.09 470.19 622.30 572.72 496.48 810.94 509.87 585.05
2 20.05 66.31 281.90 335.49 574.75 582.26 698.78 895.11 1177.65 718.75 684.61 444.96
3 40.10 51.93 141.05 368.33 473.72 404.51 478.17 356.33 336.10 540.68 513.98 410.77
4 69.16 125.19 298.72 340,25 526.10 764.94 711.12 568.05 494,79 418.74 453.32 374.50

Average 43.35 77.67 211.94 402.88 579.91 555.48 627.48 598.05 €26.26 622.28 540.33 453.82

ratio of

change 1 1) 1.6%9 Ly 2N 2l 2,306 2.14 2016 “iL5 2.09 202

)

86T
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