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WE: [ B8] Wi RE KA TR T A DAY S AR fo £3Z ALK R Hrh, ST KR TEHERESRAIREATH S
2 BAEREL, [ FE] 20L& KE DB Pinus tabuliformis % K J)E 4 a t9iZ AR 5, RAHFINAE T
WA AL Sty ik, AFRAR KA E (KA XK., AR KK, &2 KBEf kit K) H 3k F A § ik fe £
WA R E e TS, AR KEWA ST LIE R R, [#R] OXRRET MY
50FF, & T 208 438, EARBKAE K EHAERE T AE KB LD RS T AT RFR, QERE T,
Shannon-Wiener 45 4. Simpson #5 4% . Margalef 48§ # M X B MROR 3 A b 2UE KAt . & 20 KAt . Rt kA
W, ARZAE KA R, Pielou 383 K B MROR A 3 2 KB AR . W 205 KORAR ML . Rad K AR d . ARAUE KB AE 3L,
3 K B ¥, Shannon-Wiener 3§ # = Margalef 48§ 3 £ K 2L E K AR KT K H 5 5 B F 8 T 21.38% F=
47.55%(P<< 0.05), Simpson 4§ #k f= Pielou48 & £ 2 A E K B H MK AT K H W 5 5 B2 F W T 20.00% F=
19.40%(P<<0.05), @R F XA EM B FEHh LIEILER (P<0.01), LHEAKE EILMEMEKRAESSHA TR, &
B, AR ESHEEKDEFSZRATER LA TS, b AE KRR RIK, 28 ELRE AR LEA N
. AR AR ESRAERE KA EARA LB R m ik, @TA»WEREAW: 0~10cm £ 2 ¥ o) LIEL
KE S BELRE, 2R ESHA 10~20cm L E PR T T4, LBEEILRE, BT RESHKLZLFZ Y A
KE, EREMFF MG IERAT, [ 848 ) KA KB b A KBt bR B & 69 M 37 LA — AT 458
AR R ok AR AP R IR K G AP SR e A AT, B2 K 4448
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Effects of different fire severities on understory vegetation species diversity
and soil physicochemical properties in Pinus tabuliformis forests

GONG Junwei'?, CHEN Sifan'?, FENG Haoyu'?, SUO Aoli'?, TONG Dalong'?, CHEN Feng'?, LIU Xiaodong'?

(1. Key Laboratory of Forest and Grassland Fire Risk Prevention of Ministry of Emergency Management, Bejing
Forestry University, Bejing 100083, China; 2. Beijing Key Laboratory of Forest Resources and Ecosystem Processes,
Bejing Forestry University, Beiing 100083, China)
Abstract: [Objective] The objective is to investigate the effects of different fire severities on understory
vegetation species diversity and soil physicochemical properties, which is of great significance for the
restoration and sustainable management of forest ecosystems in burnt areas. [Method] The study focused on

the burnt area 4 years after the fire in Pinus tabuliformis forests in Taiyue Mountain of Shanxi Province. A

Weke H 9. 2025-04-12; &[0T H 1. 2025-08-14

HEETH . ERARBIFIEE I E (32271890)

TEZ TS : 2242 (ORCID: 0009-0007-0309-6799), M FFRMPF A W55 . E-mail: gongjunwei@bjfu.edu.cn. {5 E
#: XIBEZR (ORCID:0009-0002-5520-9808), #(4%, 14, MFZMB AW, E-mail: xd_liu@bjfu.edu.cn


mailto:gongjunwei@bjfu.edu.cn
mailto:xd_liu@bjfu.edu.cn
https://www.hyyysci.com
https://doi.org/10.11833/j.issn.2095-0756.20250291
https://doi.org/10.11833/j.issn.2095-0756.20250291
https://doi.org/10.11833/j.issn.2095-0756.20250291

2 RN/ NI NI e 14 20254 X A 20 H

combination of field investigation and indoor analysis was used to examine the differences and trends in
understory vegetation species diversity and soil physicochemical properties in plots with different fire severities
(low severity fire, medium severity fire, high severity fire, and no fire), as well as the short-term response of
post-fire species diversity to physicochemical properties. [Result] (1) A total of 50 vascular plant species were
recorded, belonging to 20 families and 43 genera. After low-severity fire in the herb layer and medium severity
fire in the shrub layer, the number of species was higher than that in unburnt areas. (2) In the shrub layer, the
Shannon-Wiener index, Simpson index, and Margalef index ranging from large to small were as follows:
medium-severity fire plots, high-severity fire plots, unburnt plots, and low-severity fire plots, while the Pielou
index in descending order was high-severity fire plots, medium-severity fire plots, unburnt plots, and low-
severity fire plots. In the herb layer, the Shannon-Wiener and Margalef indices significantly increased by
21.38% and 47.55% (P<<0.05) in the low-severity fire plots compared to unburnt plots, while the Simpson and
Pielou indices significantly increased by 20.00% and 19.40% (P<<0.05) in the high-severity fire plots compared
to unburnt plots. (3) Different fire severities significantly (P<<0.01) affected soil physicochemical properties.
Soil moisture content and total porosity decreased with increasing fire severity. Mass fraction of total
phosphorus and potassium showed a trend of first decreasing and then increasing with the increase of fire
severity, reaching its lowest point in medium-severity fire plots. Soil total porosity, soil organic carbon, total
nitrogen and available potassium decreased with deepening of soil layers in different fire severity plots. (4) The
redundancy analysis revealed that soil moisture content, capillary porosity, and total potassium mass fraction in
the 0—10 cm layer, along with available phosphorus mass fraction, total porosity, and available potassium mass
fraction in the 10—20 cm layer, were significant soil factors affecting species diversity in the shrub and herb
layers. [Conclusion] Low severity and medium severity fires promote vegetation regeneration in P.
tabuliformis forests, and soil moisture content and available phosphorus are key factors driving post fire species
diversity differentiation. [Ch, 2 fig. 4 tab. 48 ref.]

Key words: fire severity; Pinus tabuliformis forest; understory vegetation; species diversity; soil

physicochemical properties; vegetation regeneration

RIAE T AR A AR R G OCBE THEIN 7, B R A e 5 R A WU B 2R | R PR32
ARG A SRR IR B (O S5 A AN D REN ), K BUEE (fire severity) T LA R A M KOG R A 75 2R 0 I IR
BE, ANRLK RS AR AR S R G P AR B Y . BRI RS . HHESR O SRS — R A A R R
W B 2 S, SRRSO B E E AR S N R 2 — P, AR, S2 BRI AR R AR B A N
RSN, BRI ISR FEIG I, R A= A PRE 5 N2 A= i 7 22 4 i B KA R

MM PR AR S R G T B Gy, P R SR T ) o AL P 2 [] 90 BRI R E 1055
A ASTE R RE T, PR AR TS BUORE A BRI AR . 254 . DIRE AN B 4555 05 Tl i 5 o), 2
i £ K8 AR R AR OL BA RERARS . SR, AR K ZUBE XA T A b Z RV E RO 2R, i
WARA GBS . W OTTERM . k. AR KA R T BEAR Y Y R AR PR R3S IR R AR S5
AR, (A OFFE R . AR R IR M B AR AR M o 2RI TR KRBT, HAE
PRI AR E VERE K BRI AR H R M R K A B RMEIN R, RS RE IR
TPICERIERS | FALFREAL B0, SRR AR A AR AT DR . TR K ZUEE RS 1A
Wiy A BRAE AN . PRBRE . A HLBR . IR R AR S — RS s A YR
AR AL, KR IR AR RO RCERE H -0Y 19 22 St 23 B2 AR WO T 0 R 2 R A S PR R
e, “HEp- e BA IR R A/ AL, SERERE A S R RSB RED. —Jrm, A
[RIAEA X AR BRI S BUANIR] K5 RV 0 22 R i el A 22 9K Eh H SRR Ry s . o5 — D5 i, Al
Wi A L 22 B KR TR o Rt R R AR A I e AR AR P DRt $R5E KR I T SR AR
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WIZAEPEIR AR, AN R AR AL 25 AR e 4 H 5 D) RE I S AL ALl B P B Bl

Y Pinus tabuliformis 720 ERFAARA, T2 0 A FAACHX, HECRAEM & Suhls, #5510 %
R THTAR o 56 HE AR AR KB ITARSR, ARIb X e AR A AR bR K R T B JORR I IR A BRSO J T, A
(7] K B2 S 1y Ao 22 A P 0 0 PO B3 A ) S M) R 22 S A S 24 B9 A Larix gmelinii . T AR Pinus
massoniana SRy PRI RETS G5 A1 27 B PRI B0 SR B — R AERT S, O THIMARAR JCbeid b
ZREVE RN LSRR A A S AR SE O R BTSSR, W AL 1 AN o ASBIEZE L PG R AN R] 2k
SUEEIMAA MR ICBEIE N AT FEXT G, B AR AN R K EURE R R LBV M P AL S W Fp ZREPERAAE, A
[7i) K ZUEE XA AN [] 2 R 2 b S PR o %) S LA R K e PR AL ) b 22 P X - S B P 5 14
L, DI A AN R KCBE I8 3t AR bR A 25 R G R M T 5 2 B PR R o B A Al

1 MEEF&®

1.1 AREXER

5% XA T I PG W0 5 H K 1L AL S (36°69'~36°84'N, 112°28'~112°37'E), ik~ 1 296 m,
o R 2 TR R B Mk F VR, AR RIR R 8.7 °C, AFEREK R 463.3~656.7 mm, A TF-YICFEI N
90.0~170.0 do HIELIIRMG o E. 201943 A 29 H, BRI EARM AR, o KHEFLE 667 hm™™,
3 K X JE DUl AN #1575 8k Quercus mongolica L H A RIR IR M, BERZINH M EE RNFE L%
Spiraea salicifolia. AT Lespedeza bicolor. 14 Populus davidiana . FEWET Ostryopsis davidiana %, ¥
A)Z FEARFEF YN Z2¥E Carex duriuscula subsp. stenophylloides . /WZL%j Chrysanthemum chanetii 55
1.2 FEHiEE

2023 4F 6 H, FERTRHR L KCRal s A T 4 T A 0 6 A0 b, ARYE SRS PR AR PR RN, AR A
SRR IEARARL . O TR H AR B, WEMRELE KRR (L), ThEURE KRR (M)
BB KL (H) DLSCAR o KRE L (U, XTHR) 4% 3 8, Jb 12 B, R R/ 20 mx20 mo TE4NIC SRR
M EAGE (R D), SER . WARER G A0 R Wk JRE . B0, Bemas . [A]HAR I 8 A
TR b P 5 A7 T R AR v B LA SR R BB T8, TR R IZET - ks kel R R R S S
PR LA . BEARBET HL ] (BEAEAEC R/ AR i), S IEBR LAY A%l o b dl o3 K BB .

F1 AREMEARER
Table 1 Basic characteristics of the sampling plots

G > S 1 m P HE R /m WARFET=H/% HREAE ##/m B/ er/°) et

Ul 8.93£1.86 - - 0.70 1240 30 NE 51 B3
U2 9.10+2.59 — — 0.65 1250 30 NE 50 e
U3 9.35+3.18 - - 0.63 1250 37 NE 22 B3
L1 8.64+1.86 0.76+0.48 0 0.55 1241 25 NE 47 ot)3
L2 8.74+1.55 1.43+0.59 8.70 0.60 1239 32 NE 22 gl
L3 8.62+1.42 0.90:£0.50 0 0.55 1258 30 NE 45 R
Mi 9.13+2.88 3.11+1.46 30.95 0.30 1349 25 NE 30 gl
M2 8.82+2.80 3.74+1.56 30.00 0.30 1380 32 NE 42 ot)3
M3 8.15+1.07 2.84+0.78 31.48 0.35 1384 30 NE 45 ¥
HI1 7.22+1.26 5.22+0.75 81.48 0.10 1324 36 NE 60 ot)3
H2 8.10£1.30 5.10£0.70 100.00 0.10 1322 36 NE 60 gl
H3 8.93+1.38 4.90+0.35 88.00 0.15 1314 35 E75 rhg

B —FRORICII . A e R TR e SR A P R 2 . UL RaD R s L ARZUBE KPRkt ; M. v B KBt
Hi; H. mEUEL KGR, NE. ARb; E. 7R,

1.3 EFFSMAEMEMRRE

£ 20 mx20 m FRAERE L T Je AP BT ZE 1 m A4 E 1 AR/ 2 mx2 m BTEAKRE Ty, MEAKE
TR FRE 2 1 mx] m BEARET, ST 60 ANFEARFETT 120 DHEAKES, PEANIC AL T NTEAR I
FAAHYIIRN S . R S BRE OAED SEFEARCY, R RE M N R LA BRI T R R &
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W 278 s6 )5 S R, AR RS £ (100 em®) B 0~10, 10~20 cm )2 MRES,, F T GE 418
AR BESLBREEALESLEREE . X 2 A )R R TRAT . 4SS SR T R A
RS, HANTREOE . o, e R,
14 BEEESYMHSHEUEEIRITE

TR KB BERE H N E AR R R A 225 W A I S B, WK TR T v 5 R 0 1) 2 5 P % N g
Jio TR FEEAH=(FXT 22 B A B AR X 25 5E)/3

TSR] KU BEAE L NV AR R AR 2 (R P 2 e e d %, i, Shannon-Wiener 18£8 BEIS 25 6 S Bk
Yoy BEANI AT, Simpson FEEUN E T S WAV AP AU HA B, Pielou 45 £ RE W5 1 7 W) b 434 1Y
BI5)FEEE, Margalef 5 EURENS I W Fh F & B, 18 H T LA R AP 80 B 22 5% BP9 R ik

BVRZR A A KB JE RS AT R 2R o BARTHR AT W 225 STk [8].

1.5 HEEHERNE

K ML T 3 0 52 + 8 & /K 2R (soil water content, SWC), ¥ JJ ¥ Al i /K 32 I 2 + 358 & 4 L BR
(capillary porosity, CP) Al 3 B fLE  (soil total porosity, STP)?; % FH 5 4% FR B ZM i # ik i 52 + 338 ML
fik (soil organic carbon, SOC) it & 734k, Pl &5 e + 3 4 A (total nitrogen, TN) it & 70450, FHEBT
Fb €5 %6 I 4 £ 3 4 W (total phosphorus, TP) 5t 5 43 %0, Bk IR 0 84 3 48 1 0 £ 6 A 208 (available
phosphorus, AP) i & 7750, KA G EE THIE N € 1+ 58 2 81 (total potassium, TK) J5t £ 73 55 Al 1 438 504
(available potassium, AK) Jii & 53445,
1.6 HiEAIESR

i JHl Excel 2016 X 4 #fs EAT 8, SR JH R4.2.3 Wiy “vegan” ALIH5T 4 Fh ZHEMEFE %L (] SPSS
26 FATHR R 7 250071 (one-way ANOVA) il Waller-Duncan ¥ 56, R AEA [R] K ZUBE [a] 9 Fh Z2 REPEF8 5L
T PR BT Y 25 S 0, (BRI R 5 22 3 (two-way ANOVA) BIFFE K BURE . 4 R IR N H A |
VERIN A ME R A 52 . [R5 I 7E Excel 2016 Fl Origin 2022 H5¢ i, R Canoco 5.0 H1(1 2 a4
Xt N 43 BT (detrended correspondence analysis, DCA) #fj %2 i ‘H /) HE F#E A, H Axis lengths 1 5 K AEH A
0.26<<3, HILPEFERE T LRI TCAY /M7 (redundancy analysis, RDA) iF5RHEAR)Z . BARZY F L
PR - SRR 5 A o 7

2 ERG50H

21 ARARZERTEHEFEEZDHARNREEZE

WA HFEARZ | FARZ PSR YL 50 F, srJE T 20 B 43 )@, HA LIZGHL Asteraceae, i
Wil Rosaceae. W F} Fabaceae N F, (ALY SFIENY 52%. LLAANIR] KU BE AN RO =22 Rh 2 Bl Je
HEAE (F2) ATH: AFLKGUE T YA R FEAR)IZ K TR, AR REEE KBt s R A2
T B RE KO RE Hb ) AP EC S R TR A KRR . REAR Y 4 AR, 4RI AL R Carex duriuscula subsp.
stenophylloides F1/NZL4 Chrysanthemum chanetii W B ZAEIIFVRET 2 67, (RFURE KOG bE oo Rl & v T 0
ke . FEARZ T, FERE KRR B KRR FRAR T Ostryopsis davidiana W FEZAHE K, 4057
H70.46, 0.32, KFUNE KBkt rh 452835 Spiraea salicifolia /Y B BEAHIR K, N 0.62, 12U KBEAE M
1145 Populus davidiana W BB H K, H 0.35, HEUEE KBekEd W FpcE & T AR
2.2 AREIRZEWRT B & FE M 4FE

AT KB BE X AR A B ) A 2 AR PR B s AN TE] (8] 1), EREARZ W, Shannon-Wiener 5 %8
Simpson 54§ . Margalef 1§ £ K B/IMK IR I Ry i B EE KOBerE bl . R BB KOpetE i . Aot KAEHL . fIREY
FE K ettt ;e ZURE JCRERE LI Pielou 154 HUARZLE KOBEFEHBIG I T 53.50%, fERARJZ T, fREURE bR
FEHb A1 ZURE K J7ekE b 1Y Shannon-Wiener $5 80 LA 33 AR 73501 SB35 B9 I T 21.64% F1 20.72%(P<<0.05),
12 B JOBE R LY Simpson T84 3 8 TR AT JORE I AN P ZLRE KOBEREHE (P<<0.05). IRZURE KRR HiL 1Y
Margalef 45 BRI ZUE JOBeRE LAY Pielou 45 %0 B 3% /T H AR (P<0.05).
23 ARANZET HEBAERIFE

% 3 F 4 AR AL AR T SE R B A E AN [ K ZURE T ) 2 B 28 25 R (P<<0.01), TSR



BaEH XY RERHS AR KEUEXHASAAR T A R 2 R A L SRR B R 5

x2 ARANERTEREZEYMERERZE

Table 2 Main plant species and important values of understory vegetation under different fire severity

JEIR KB BN B R B IR
Aid KA YT ZERE(0.56) . /NETE(0.10). SUAEHEK(0.06). #AR(0.05) 11

— IREUEE et YN ZERE(0.38) . /NLTH(0.20), T (0.09). 3(0.07) 18
FRELRE KOBERE I YAIH-ZEHE(0.60) . /NLLE(0.08), —4E3%(0.05), F13£(0.05) 13
TR ZURE KOBakE H ANMEEH(0.42) . /IELAH0.21), RIZEEFE(0.06). FFTF(0.06) 14
Feid KKEH PR T(0.46) . £54845(0.38). #IALT(0.09). #HIH(0.06) 4

— RBUEE Jbert b F2k45(0.62). FETF(0.31). HAKITF(0.04). FEAIEL(0.02) 4
rhREURE K berE FeMETF(0.32). R (0.18). £54:46(0.10). FEiirH5(0.10) 12
R FRE K ekt W#(0.35) . [EFHET(0.32). £54:45(0.18). BE45T(0.05) 7

Vil . $E5 s M E B . I ZEEE Carex duriuscula subsp. stenophylloides; /N5 Chrysanthemum chanetii; WAEHEZE Viola
biflora; & R Atractylodes lancea; T T Anaphalis sinica; ¥ Artemisia argyi; — 4% Erigeron annuus; V1% Imperata
cyvlindrica; #} 25 ¥ & Astragalus laxmannii; J& W T Ostryopsis davidiana; %5 2% %4 Spiraea salicifolia; W A{ F Lespedeza
bicolor; FEHRIFL Rosa xanthina; 55k Quercus mongolica; 1% Populus davidiana; 7 %5 Rubus idaeus .

20 ¢ 1.0
ﬁ 15 L 0.8 ab a & a
T & b i
g S]JI 06 L b
9 g b
20}
§ é‘ 04
£ 05+ v
= 02 -
0 0
EWNE i N AR HERZ
wE w2
3.0 1.0 a
0.8 F
E2s b
£ %06 ¢
3 :
& S 04
§ -9
0.2 F
0
FRE i N EWN HERJZ
wE W2

O kid byt O 700 Kbeby st I b7 ket I 20705 K Re b
RIS R I — R OR [ K BB 1] % 5 5 (P<0.05).

B 1 KAET AR T AU A S TR 2000 3 ea

Figure 1 Effects of fire severity on species diversity index of understory vegetation

SFLBRRE Bl K ZURE A T R i . SR KRBT L, AU KRR SRR T IR SR BAY
FLBREE AL FLBR B (P<<0.05). THEABE. 24 i 0 BUbiE K Z T i 2 3058 R T LR AR fh
P FER R KPR HA R R AR . 7F 0~10 cm )2, HHEAVIR . 2% . AR R BBEE K FE T
RIS T PR AR S, RIEA MR . SRR EE T R KRR R R, A A
SO BTEAR B ORI o o H B BE KRR M R[] A 2 A4 s S B o o 43 B5ORE B A 3 AR b 8 25 1 T
74.56%, 62.62%(P<0.05). + ZUREX LA ML . A . 3 AH T o B A R 3 R T
(P<0.01), HHELFLBE . BHEAMIR. 2R . HAE TR EEAS R CELEE sZ i 206 2 09 iR
B RS KRR HARH, AU 24+ HEa JURA B 355 (P<<0.05).
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Table 3  Effects of fire severity on soil physicochemical properties in P. tabuliformis forests

- F BRI TIEBELLBE/% AL /%
0~10 cm 10~20 cm 0~10 cm 10~20 cm 0~10 cm 10~20 cm
At KD 1427£1.89 Aa  12.13£0.70 Aa 42334321 Aa 40.33£1.15 Aa 50.80+2.71 Aa 48.43£0.15 Aa
fRELBE KBREHL 10.63+0.93 Ab 9.13£0.32Bb  38.00£3.61 Aab  35.00+4.00 Aab 48.82+5.32 Aa 46.73£2.27 Aab
PR SRR 6.93+0.45 Ac 7774038 Ab  38.00£4.00 Aab  39.33%3.51 Aa 46.47£1.40 Aab  45.70£1.06 Ab
TR BURE KpeE bt 423+1.27 Ad 433+1.38 Ac 34.33+2.08 Ab 33.67+1.15 Ab 41.60£1.51 Ab 40.93£1.10 Ac
-_ AR (g ke ") +HES %/ (g kg ) + /(g kg )
0~10 cm 10~20 cm 0~10 cm 10~20 cm 0~10 cm 10~20 cm
Aid KFEHD 10.34+1.23 Ab 9.74+2.47 Aa 0.79£0.08 Ab 0.7240.20 Aa 0.72+0.02 Aa 0.69£0.01 Aa
fRELEE KBREHL 10.78+2.30 Ab 7.75£1.97 Aa 0.81+0.13 Ab 0.58+0.17 Aa 0.64+0.04 Ab 0.68+0.07 Aa
PRI JCREREE 20.4142.02 A 11.50+1.78 Ba 1.23£0.23 Aa 0.72+0.06 Ba 0.26+0.04 Ac 0.22+0.01 Ab
T BURE KpeRE bt 9.85+0.52 Ab 7.11£1.45 Ba 0.62£0.07 Ab 0.45+0.03 Ba 0.65£0.04 Ab 0.61£0.07 Aa
-_ T (g kg™ IR (mg- kg ™) IR (mg- kg ™)
0~10 cm 10~20 cm 0~10 cm 10~20 cm 0~10 cm 10~20 cm
Aeid KFEHD 22.69+0.09 Aa  22.11+0.46 Aa 4.55+0.88 Aab 4.00£1.14 Ab 63.40£6.95 Ab 52.06+5.31 Ab
TREVEERBEREH 18.95£0.50 Ac 19.46+0.38 Ac 5.14+1.69 Aa 7.65+1.00 Aa 56.31+5.80 Abc  39.30£10.60 Ab
RSB 16.1120.53 Ad 15.24+0.48 Ad 4.13£0.77 Aab 3.26+2.20 Ab 110.67£10.50 Aa  84.66=17.19 Aa
FRZUBE KRR 20.78+0.36 Ab  20.81+0.40 Ab 2.89+1.23 Ab 3.90+0.89 Ab 47.80+1.23 Ac 39.30+3.17 Bb
Y ARIRS TR R A R K ZUBE A ) 1 JR IR BE R) 22 57 .35 (P<<0.05); ARG PR AR R TR BE AN [R] ok U2 [A] 25 52 2
% (P<0.05),
F4 TEREMNZEINLEEBEVERONERTEST
Table 4 Two-way ANOVA of soil depth and fire severity on soil physicochemical properties
)RR KB T JRRBEx K FURE
ot BT
F P F P F P
FIEEARER 2.455 0.137 77.206 <0.001%* 2552 0.092
TIEEAALBE 0.754 0.398 6.266 0.005%* 0.564 0.647
3L 2.224 0.155 13.129 <0.001** 0.199 0.895
TIEATHLER 26.583 <0.001%* 21.154 <0.001%* 5.783 0.007**
THELRE 18.785 <0.001%** 10.281 <0.001%* 2.909 0.067
3 1.162 0.268 151.922 <0.001%** 1.252 0.324
t3Eap 1.781 0.201 282.082 <0.001%** 3.247 0.050*
A 0.970 0.341 6.420 0.005%* 2.140 0.135
3R 18.530 0.001** 45.810 <0.001%* 0.371 1.700

P IR LR BE(P<0.05); **EREFHBEP<0.01),

2.4 HEBRAHESYT SIS RDA S

T 0~10 cm )2 EHEAHLE . 20 . 3PS 10~20 em + 2 B EKE . 2B T 2208 0K
K+ (VIF) ¥ K F 10, A ZEILL M, B LA 5 #5417 RDA 430 #8r. 7E 0~10 em L2,
RDA Hij 2 JlixF 9y Fh Z A+ O PR T G R 09 B R 00l 81.57% F1 12.65%. HIES/KE, £
BB . M EIr R ARR . BAZYM N ER . B TR T A KR AR
fb, 2 EE R T S L. 7E 10~20 cm )2, B 1 EIFIES 2 B SR T 79.59% FI
14.20% () 23122, AR . RDALBRE | SR RENS T AP MU AR BETE R 2 L RARZ MR ZRE R 22
o SRR R LT AR AR L, A 2 R R T e AR
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g H-D &
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_ // AP
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