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Effects of after-burning rehabilitation times on soil phosphorus and its availability

in the Daxing’anling forests
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Abstract: Forest fire is an important factor affecting the forest ecosystem in the Daxing’anling Mountains. A long-term
comprehensive analysis of the changes of subsurface soil nutrients, especially phosphorus and its availability, will contribute
to forest fire vegetation restoration management, model simulation and scientific evaluation. Based on historical fire data in
Daxing’ anling, this study selected 48 plots that were 2—350 years post-fire, at Huzhong, Nanwenghe, Shuanghe, Tuqiang,
Tahe, Jiagedaqi, and Mangui, using the neighbouring unburned site, of similar terrain, as the control. Total phosphorus
and available phosphorus were determined. A paired i-test, redundant ordination analysis, temporal trend analysis, data
average and variation analysis were used to analyse the data. We found that (1) the pooled data mean value showed that

total phosphorus and available phosphorus in fire sites were slightly lower than in the control site and the coefficient of
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variation of the data in burned sites was 37%—49% for two phosphorus forms. This was 6%—22% lower than the non—
burned control site. When classifying the data into different rehabilitation times, the paired t—test did not find significant
differences , (2) the temporal trend analysis found that total phosphorus first increased and then decreased post-fire (R*>=0.
89-0.95, p = 0.07-0.15), and the threshold values were in 2030 years. The available phosphorus showed a similar
trend, with much lower correlation (R*=0.44-0.67, p = 0.44-0.66). However, it was not obvious in the available
phosphorus fraction to total phosphorus at the tested period of time (R*=0.08-0.12, p>0.95), (3) the RDA ordination
showed that fire changed the controlling factor for soil phosphorus changes. At fire sites, soil phosphorus variations could be
explained by rehabilitation times after fire (15.3% ) and longitude (10.7% ), while in the control plots, latitude was the
most important contributing factor to soil phosphorus change, explaining 27.6% of the variation. Our findings provide
important parameters for the management of soil nutrients after forest fires, as well as the ecological assessment of forest

fired-induced succession, especially the analysis of soil nutrient changes.

Key Words: Daxing’anling Mountains; Burned land; Soil phosphorus and availability; Space—time substitution method ;
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TP, 4= Total phosphorus; AP, 5 Available phosphorus; AP/TP, LM f7 Lt available phosphorus/total phosphorus; year K485 VK& 4F-Fi

fire rehabilitation year; longitude, 22/ longitude; latitude, ZiE latitude; slope, 3 slope; sp, Yif¥ slope position; aos, 3%[1] aspect of slope;
altitude,, ¥F4K altitude; ba, i K F burned area

®3 WRBXBRRSH

Table 3 Simple Term Effects in control area

F4 WRBXEEREDH

Table 4 Conditional Term Effects in control area

AL fl R F{E B AN ES fl R F{E BRI
Name Explains/%  pseudo-F P Name Explains/%  pseudo-F P
4iJ¥ latitude 27.6 11.4 0.004 45 ¥ latitude 27.6 11.4 0.002
KPR IRIZAERR year 19.2 7.1 0.008 i3 KA ba 3.6 1.5 0.222
i KA ba 14.5 5.1 0.022 KBESE R E AFBR year 4.5 2.0 0.18
W) aos 5.2 1.6 0.22 ¥ slope 1.0 0.4 0.604
i BE slope 1.4 0.4 0.574 57 aos 2.4 1.0 0.36
2% longitude 1.3 0.4 0.596 Z2J% longitude 1.0 0.4 0.58
MK altitude 1.1 0.3 0.634 WK altitude 1.2 0.5 0.57
AT sp 0.5 0.1 0.814 Wit sp 0.6 0.2 0.746
3 itig
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SR Z R R AE F AR A e i AL B A WSS D i 2 AR ZE I AL N R 2,
BEARE 1 I 58 R X A B8 ) (14 4L ) 22 S5, A4S P 5 AT OB i i AR A5 R ME L A S A T 8 a2 v F 5 1 [ sf Al
S Z AR A (G 7 g, R T A5 T AR Bt TR R 9 0 6k B4 mT

BEAL , — Bk KOs B A A Xt T L e SR AR B (AR 4R ) ELA S BB AR i, FRAT TS R B A e e
AR P B F IS /N T JOBeR B AEBR S EA B, RN AT BE S RCE ARRIEA O, tin, B A S RS
T LR E G R NMEBR A S bl OB el b & 30725 3P, (R Bl o] DLE ok A pe sl A8 IR 2 in A HL
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