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FLBREE R 44.3% | HALBR B HE S 14.7% , FIEA HUT NN 48.2% . (3) TURAIHTEE R FW , HHAH HHESILBE EE8
FLBRE S50 385 K g (0 SR R T, S I0T R 2 FGK 83.1% , KR T A WU LR TR AR K gt B A
WERM, TR AR P otk ok, B AT | LT LR S R T R OB JE MR K T S IN R  FST
SERLEAL T R IO PRI K T R, T R IS 2k R MK B A B AR LR R AR R AR S R T R R
IR . KBS TR IR R IR ok ) 8 s 1l

Research on the influence of severe fire on the water-holding capacity of forest

land in Jinyun Mountain

LENG Jiaxin"?, LIU Chunhong'** *, WANG Yihao'*’, BO Chunyue'?, ZHANG Feng', YANG Yuhan',

ZHANG Zhiyun'

1 College of Geography and Tourism, Chongqing Normal University, Chongging 401331, China

2 Chongqing Key Laboratory of Surface Process and Ecological Restoration in the Three Gorges Reservoir Area, College of Geography and Tourism, Chongging
Normal University, Chongging 401331, China

3 Chongqing Field Observation and Research Station of Surface Ecological Process in the Three Gorges Reservoir Area, College of Geography and Tourism,
Chongqing Normal University, Chongging 401331, China

4 College of Geographical Science, Southwest University, Chongging 400715, China

Abstract: In Jinyun Mountain of Chongqing, a comprehensive study was conducted on burned areas to analyze the water-
holding capacity of forest land with measuring soil physicochemical properties and the water-holding capacity of litter. The
research aimed to elucidate the effects of severe forest fire on the water-holding capacity of forest land and reveal the
response mechanism of forest water-holding performance to forest fire. The findings revealed that: (1) In the severely
burned area of Jinyun Mountain, the effective water holding capacity of the forest land decreased by 44.3% , while the

maximum water holding rate of the forest land increased by 14.6%. The litter accumulation declined by 36.9%, yet the
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effective interception rate of litter rose by 13.6%. The average natural water content and saturated water content of the soil
increased by 68.0% and 15.9% respectively. (2) The physical and chemical properties of soil exhibited pronounced
changes with increasing soil depth. After severe burning, the soil bulk density decreased by 15.3%, capillary porosity
declined by 44.3%, total porosity increased by 14.7%, and soil organic matter rose by 48.2%. (3) The resulis of
redundancy analysis indicated that soil bulk density, capillary porosity, and non-capillary porosity were the key factors
affecting soil water-holding capacity, and the sum of the explanatory amounts accounted for by the three amounts to 83.1%.
Fire disturbance, soil organic matter, and soil layer depth also exerted significant influences on the water-holding capacity
of forest land. Soil water-holding capacity made the greatest contribution to the water-holding capacity of forest land. Soil
bulk density and soil capillary porosity were the key factors affecting the water-holding capacity of forest land after severe
fire. The research findings quantified the effects of severe fire on the water-holding capacity of forest land, which would offer
a scientific basis for the subsequent formulation of forest land restoration and management strategies, and promote the

sustainable development of the ecosystem.
Key Words: post-fire plot; litter; soil physicochemical properties; water-holding capacity; Jinyun Mountain

FRMEFK MR R B R GERIK S HIRAFRE T , 2R T Y) 5 T K SCERE R ZE G2, hiTs )22 2
MR B R AR BEA RSB K > R K 2 R R R IRR AR AR R 2 TR R
JEIRAMAER RGE KA F B HFK I R RN AR K IR R B8 bR, K2 S Y 2
VERFFMAES RGP EERNKSUZK, EHEEFRMES RGUKFEMTE KRR R R B 5 . MK
FrAK st e e B R G kaE ARt 2R LU AT S B E Y | HI, AR MR
AR AL Bt i PR R X e 7 5 i AR S R G K SO A A F

WA RIS R GE 0 ST R 2, AR IR AR A 25 R G0 0 SR R S A o P R 38 3 o vl
AR bR A48 pH B ZUG  S EE, 5  H E A REREE 10 AR L ORI KORE i R X bRk S SR R 2
B B R OB B TR A 4, B KRR R T AR R RS 2R R ke
W25 S R e 122 B WK, 38 3383 SR AR R XU . PR KR B2 (Ceanothus crassifolius ) FRAY 32 K M
SR P AR R KR R RN KR 515 a s A28 S A2 JE AR OB s T P s K FE K AR TR
SRR B B OB A MR 75 R K B R RS RO MR KR AR MR K T R 5T 22 D ST b AR A
REBERTN PRAAFERR S AE P — BT, SR E D M AR XK e B R, R e T
FRMAE S R G KSCRLN 5 H F v = R GEAIRST , iR 5 M TEAS 32 KR8 AR RR K T, DA 7R KOBPx) 2k
MAKIGERFIAE S DI RERISE MAIL , I8 K 5 AR IR T AR S S

RS 7 LA A = 00k A X R 8 10 B B A 25 R R, 2 W A R X e 5 52 KR AR I AR AR 2022 4E
8 H 21 226 H, st i T 5 2 BORMY X KA ™ F AR A, IEH LA RS X5 3k A5 )4 TR S8 Mk sz i e
e R A ST LA B S AT T RE ORI b R S X G B AE T BRI AR K 1 R IR
FHE AT R, B4 B 25 25 11 KR e R 52 R AR 25 PR B8 o A B A S 5, [ s A
Hu B2 B R LRI A,

1 MRFE

1.1 W IXHEN

5T X b A T PR T 45 25 Ll [ 9 SRR 3 X N (106°17'—106°24' E, 29°41'—29°52'N) |, 4k 1E 350—
925.5 m, YN 21—44° , HIELITEHEN F KRE L MR AT RN, B L8 T WG Z KRR S,
AR SIRAE 13.6 Coqy I mi T ik 36.2 C, AR R -4.6 C A FRAXNRE R 87% , 25 = I AH B S
TR H SRR R R ET AR AT AR AR SR EESR ARMFIAT K2 K ( Cunninghamia lanceolata ) 5 B
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( Pinus massoniana ) V1 ( Machilus nanmu) F1PU 1| Kk % ( Gordonia acuminata) 55 , WA KEH ) 32 B2 A S H R
( Woodwardia japonica) 7= ( Dicranopteris pedata) F1Z3MERZES%E ( Clematis parviloba ) %
1.2 Wk
1.2.1 FEHIEE

BT 2023 4F 3 A, 1R85 2 RSk A EAT i B A
FEH IR A | 0 sk XA FP S BREOMROR SR RS
R A VA 1o T K 300 1l B A bR b PN 43 3] A1 1 3
LA N EE (B 1) o B2 1L IR A LR T S
KB AATEZE S B, TR IR
SRR 3 3 A A 8 EEE CBEII Ml TR AR 32 K BT
PEARIXH 3 XS BEALAE g %8 B AR AR B WL 3% 1,
AP E 3410 mx10 m #2707, HRFETT 18 4>, %
FEDT N BROE DT TR A BORE A B 3 S 1 mx 1 m (9
o, IR TR
122 FEALCRE

K I3 R IR ki R 3R AR 22 T8 6 IMRETT IR
EHE, B HJRESH, R 30—40 om, H IR
EIFFETZ (A JB) FAERZE (B )2) , [Al— L2 2 AR
LIRS RE M FRIIFER 36 4>, [RIIFISCER 25 FF b
AR 10, S S AR ISR P, o1 mam s
L3 Tk Fig.1 Schematic diagram of sample points in the research area
1.3.1 bRk Iz

TS BT RE Pk A Y AR R AR FEE N AR KT JE 2 2 mm G, PRAF T T-00 & 338 SR HLAR A -
B PER i%ﬁﬂﬁﬁzé‘ﬁ%ﬁﬁﬁ?ﬁﬁ*ﬁﬁ(( Thermo Fisher Scientific Flashsmart) M5, +HEH LR S EHR
¥+ A WL & T RAR AR

N
A

A RTHREHURE
A KBEBHAE R
7727 KK
I &= 17Em

SOM =1.724S0C (1)
. SOM Ky HHEA LT & (g/kg) ;SOC A HIEA PR &5 (g/ke) o

F1 HFRREMERL

Table 1 General situation of sample site

P& ARMA Wi 1) YepE/(°) ) G

Fire condition Slope position Aspect of slope slope gradient Plant species Longitude and latitude

KA [ [i] 23 M 29°46'46"N . 106°19'6"E,

Post-fire plot gk [ 36 U2 NREDEEY /N 29°46’16"N ,106°19'58"F,
T [iiE[4 33 XN 29°46'13"N ,106°19'54"F,

Xof JERE A b [ii] 39 TR 7o 29°48"2"N [106°22'16"E

Control plot LEbi [iiE[d 35 TEF N ERETE 29°48'2"N106°22'16'E
T [iiE[4 34 (ZZ NN )% /N 29°48'2"N [ 106°22'18"E

AL TS IR RO AL 22 BT D7) Y R T R AR B AR B A RKOR A
KA AL IR D0 R SRR | RS AR K B 2 S R

S=10000Ph (2)
XS N HHEAFKE (V/hm?) ;P Y FIEBAEFLEREE (%) ;h A HJZIERE (m) , >~ 0.3 m,
S =10000 P, h (3)
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A S A AR KR (Vhm?) 3P, N HIERALBRE (%) .
1.3.2 WK I E

YA (0 R 2 A TE P A T SRR S TR 85 °C AOMLAS i b A7 T4, BB T 5 31530 B 7 1 UMK L= Ay
EYERE(vhm®) . EE PR HEIE IS A A YR K R RO R e M, e i R
W 1.2.3.4.24 hJ7, 53 BIBGEFRE , IR 24 h (93 A IS o KRR MRK SR MiEw Rk
R OARGKRIAMPEE I ARX R

m=m,—m, (3)

KA m AARIE YRR R () sm, AR © B 2B AL 7 0 RIS T A% I S T (g) 5 m, IR IELHTAS 7% M) FE e
A )BT (g) o

L=m/m,x100% (4)
L AT KR (%) smg WD) TE (g) o LA 24 h IR N R EF KR BT L, o
R,=(G-G,)/m,x100% (5)
KR HIREIKFE (%) ;6 TRV (g) ; 6, AR TH (g) .
M.=(0.85L,,,.—R,)xM (6)

K MR AR & = (vVhm?) s M RSP # B (Vhm?) 50.85 AR R fE— IGO0, Al
TR S BRRE K 29 R e RFF K0 85% , IR LB 0.85 1B b A 8542 8 R Bk A AL V5 W )2 19 A s
(3 S
1.4 Hfnib

K H Microsoft Excel 2019 #AFHATHETTH 501 ; SEEE H SPSS 26.0 #4817 5L 2. J7 22 43 17 ( One-way
analysis of variance, ANOVA) i Duncan’s k#1728 L (a=0.05) , 3 H Origin 2022 #4347 &, F
H Canoco 5.0 B A4#E47 70453 #T1 ( Redundancy analysis, RDA) ,

2 HRESH

2.1 KK G A% IR HAR V& 45K 1781k

SR KB LY | ke A YA B R B 2 TR 36.9% (P<0.05) , JCBEIEHE A Jopa st i 4 75 0 25 FR
BAHIR 0.19.0.31 v/hm® (£ 2) , KCBEl Mk 75 90 102 BUE A Hh 5 (0.14 v/hm®) < T35 (0.21 vhm®) < b3
(0.23 /hm?) o KBRJE A RIS 75 40 25 B R0 R R R B 0 R B, A v 0 & R R BRI 2, PR
2, Y A3 N 65.1% 40.8% 4. 7%, TP ARHIARG Y5 P E B B E TR (P<0.05) I B3 S T3 o i
FFE5(P>0.05),

K2 WEWMEREFFKEFE

Table 2 Accumulation and water-holding characteristics of litter

ek Xt BEAEHE Control plot KB M Post-fire plot
Index T i 3% T i 3%
ARG
. ) 0.33£0.10 Aa 0.34+0.06 Aa 0.24+0.08 Aa 0.21£0.07 Aa 0.14£0.02 Ab 0.23£0.12 Aa
Stock volume of litter/ (t/hm*)
HAEKE
. 16.44+3.76 Aa 24.14+5.08 Aa 19.51+5.87 Aa 31.03+11.16 Aa  10.81+1.43 Aa 28.99+12.43 Aa
Natural moisture content/%
R IR
Hijqjh R . 206.36+75.69 Aa  235.49+32.05 Aa 261.34+75.23 Aa 243.46£73.96 Aa 272.80+49.49 Aa 285.43+47.10 Aa
Maximum water-holding rate/%
ARt ER
. . ) 0.48+0.05 Aa 0.61+0.14 Aa 0.46+0.05 Aa 0.34+0.03 Ab 0.31+0.01 Ab 0.45+0.18 Aa
Effective interception amount/ (t/hm~)
T

Fffective int " o/ 158.96+66.11 Aa 176.03£9.74 Aa  202.63+65.53 Aa 175.91+54.96 Aa 221.07+43.13 Aa 213.63£50.52 Aa
tffective interception rate/%

RPFIRI N P AR (n=3) s ARKE FREFOR AR I3 AL 2% 52 .35 (P<0.05 ) s ARV/INE FRERR AR WAL Rl —35 (725 5 .3 (P<0.05)
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KA H AT T4 0 () fie KK RN 267.2% , AHEE T A KB R 35 14.0% K30 M AN [R) 38 67 A V% 0 e
KEFKRAAEZES, B3 I T30 S KR ACRIK RN 285.4% ,272.8% ,243.5% , 5 A KBEMRHLAH L, Al
YRR K RAE I IR F A R T 9.2% . 15.9% (18.0% , {H 5 K BEHi I JC .3 22 5 (P>0.05) ,
T KA K830 1l 1) AR V5 0 I R AR KCOR A e A BT E Y 7.9 F113.5 £, B SZ MK 0I5 M 75 0 5K
SHIRE I — T,

KBTI A KB ARG TE WA A E B W 0.37 F10.52 v/hm? A8 E R 90 203.5% F1 179.2%
KB RAEE FERRAR 28.7% | A A B AR 13.6% , R IBEHATEWINA A E BRI N F<T
Bl <HPIg I KR U B R < N o< 3 R OB A R B R A R AR AR AR | T K e b )
RIS FHORZ T ERAR, MR S AL T YA R E B (P<0.05) , 0 A SR E RS AN
B3 (P>0.05) .

2.2 FRMRK TN 2 L3RR K T 5

MKTF PG, K i 4338 F SR BRI 3 (1 2) o A KObe L | K be it i 1 3872 [ 4R 25 /K 45531
H5.8%F19.7% . FAKBEHIAR LY | K301 A- 33115 B AR S K 348 57 68.0% , i K s 1 AL T )2 1 s
D RBUK S ABHEIN, 510 35 H AR SRS & TE R B T2 358 H AR S AR A4 R 77.0% .60.1%,
TERUZ 8 AR SRR K TR )2 . W AR, T3 AR SRR BAFAE 2T . R Aobesh 13 [ 9%
FAERRAMEIRN . EIE(5.1%) < FHE(5.5%) <35 (6.7%) , T B0 R o3 (7.0% ) < F 3% (10.5% ) <
FHE(11.6%) o KBEl Rk Rk b I E AR S KRR AR 2 88.9% \5.7% 126.1% , itk 43 F AR 5K
RN, KRS 23 A 2R SR EAE 3 22 5 (P<0.01) X FE AR 4 2 R A BT 4R 8E,

KIS KA 1l A AR RN K SR A B R BN, SR AR, | eI Ml 1 - S R B KR A 5 32.6%

[ Jex [ Pr
T i =73

Aa

B R Ak
Natural water
content/%

O
>
o
>
i)

content/%

Ak
Saturated water

Aa Aa AaAa
20 Ab

capacity/%
>
0

BEFRE
Capillary water-holding

AR B Z AR B Z AR B
1 )2 Soil layer
2 i It 5 R BR A i - 3 RE K 13 L
Fig.2 Comparison of soil water holding capacity in the post-fire plot and the control plot

TR KB 2k 6 A [RVARE Ml [F) — S 52 AR ) R IR BE 2 53 B35 (P<0.05 ,n=3) ; A [F/NE FB: R AN [RIRE b [ — 3 o7 AR ) 4 J2 TR 3 25 57
B (P<0.05,n=3) ;A 2 . JEMRE ;B )2  JEBUZ ; CK . X BAEH ; PF . K B5ik
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37.8% , Kbelh b - HER R K R AL 7 15.9%  ANI) 2 00RN 2 /K SR R AN 5] 6 20 I J2 R e AR 11 = 38 A
TR RGN 29.9% 0.3% , Hk A AT 1) B A S K RBA K ES . KR 4 B 55 K %
RN THE(35.5%) <3 (37.6% ) < 135 (40.2% ) , i A KCe b W L B0 E317 (29.7% ) <3 (32.9% ) < T 3%
(35.1%) , KHBeJa HIRMAEACK I T3 2] E YR T 0.4% 4.7% . 10.4% , Ut B T 3% 1 3840 1 55 7K %
MK T/, ZET7 255 AT, AR KR A2 MK I S e I AN 3 (P>0.05) R )2 A+
S80I K R A SR O Sk R

KGR 2 A B ERK R TR AN, A 2257, R KB Jobeil i 1 E
KRS 5R 18.1% 1 12.1% MK 3 HIEBERKE TR 33.3%, M HERARE, JBH )= ERZE T
BEERIKEI N TR 45.5% 18.7% , KW T |2 HIEZMIGEME/N . AR ORI + 5B RS
RN EHE(9.4%) < FHE(11.7%) < (15.1%) , AR KGRI T3 (15.2% ) <35 (16.5% ) < T B
(22.7%) . KBRETHIE THE LI HIEBAARACK TR 48.5% .38.0% , 1fii h 31 32 52 i i /N, AU TR 8.3%
2.3 FRARKCTONTARHRE K B 1) 5 ]

A KE B AR LA SR K B 1397.12 v/hm? T KRS HL % 25 777.82 v/hm® , MR RUFE K 2 FRET
44.3% , Horp A+ HEA SR K R B 1396.50 v/hm® B 2 777.37 v/hm®  AiVE A REFK R H 0.64 t/hm’ & %
0.44 v/hm?® , 7351 T B 44.3%F11 28.6% (&1 3) . HlidsP1)2 A48 854 /K A3 o5 ARl A7 3504 7K 2 19 0.03—0.08%

ck [ pF

2500 - i 112 &

L H g

£ £

= <

= 5

2000 [ Aa loo =2

g : 7 e

@ S 22z

25 1500 [ Aa Ab & 2

4% s f2 Ab I {os B ]

on Oy

r E L Aa £ %

BZ 1000 . g

H= il Ba Ba iz 2

2 1. Ab 03 F

2 500 Bb 1 Bb il

Lol Z

;L H

0 0 m

2500 12
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E
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Fig.3 A comparative analysis of the water retention capacity of forest land in the post-fire plot and the control plot
AR RS R FR A R M AN RIS AL 22 57 835 (P<0.05,n=3) s ANRVING SRR3R A [ RE L [R]— 30 22 57 1038 (P<0.05,n=3) 5 T34 8k Hs
K AR AR | SR S K DL B ) B R K R X R SR )2 S SERUZE Z 5 CK X HE A3 s P 2 BT i
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KA MR K R ESIEH, ke LIEEELEE TR, SR LA KER DT
619.23 t/hm®, PR T A FAL N 1 3G Rk B TR, Kb T TR £ (55.8%) , F¥ R
(47.7%) , I T B (25.4%) o A TE W) 2 A B K R IUAR I a3, il T RS 2 (49.3%) , L3
(29.3%) AT 3 (0.3% ) B, MR I 25 R T MR £ 38 2 A0 R K i (P<0.01) BT AR P59 2 1A 5%
KK AN B2 (P>0.05) , i — 201 W]+ BEZE AR R /K ) R OCBEE

KBS JE AR I R K B3 9 1532.76 t/hm® (1757.21 v/hm? bRk R AR S 425 14.6% . Kii& W2 &k
Hif KA K9 0.02%—0.05% , 32 1 99.95%—99.98% , For | KBsils iy 3 F 5 K i SSRGS Wi ok
KR 1756.72 t/hm* F1 0.49 v/hm?® , K KFEMHLS 514 1356.08 t/hm®Fl 0.68 t/hm*, Kbe)m H I AIFEK
R 14.7% , MATTE PR RKFEK R T % 28.0% M MK G B KRR K 7R KBTS 1) 25 S Y B i
FIKF(P<0.01)
2.4 KRERMMALRR K B R R A
2.4.1 MWK

FH R 3 AT, R R | I A 7 400 1% W 7K ek 23 B s 7K [ A9 SR T3 I, ZEWOK BT (0—2 h) |, Al
YK I BT S (2—4 h) KK E RIS SE ;4 h )5 G5 YK G i3 Rl B e 2 AR 5% 7
24 h W& TR,

®3 BUREHEYWHTKESZKEBERXR
Table 3 The relationship between the water absorption capacity of litter per unit mass and the duration of immersion

I 7K £ Water-holding capacity/ ( g/g)

\‘37 H‘ ‘El N Z S
. {i K j,‘r] Xt BEFE ML Control plot K BEi i Post-fire plot
Soaking time/h
T i st T il i)
1 1.63+£0.57 2.60+£0.24 1.85+0.62 2.00+0.57 2.09+0.53 1.24+0.21
2 1.64+0.65 2.50+0.44 2.37+0.72 2.08+0.55 2.41+0.52 1.51+0.56
3 1.58+0.58 2.41+0.50 2.06+0.68 2.10+0.31 2.41+0.61 1.46+0.33
4 1.33+0.58 2.24+0.27 1.74+0.52 2.08+0.69 2.05+0.40 1.44+0.55
24 1.93+0.76 2.77+0.32 2.44+0.75 2.47+0.74 2.86+0.49 1.88+0.47

A K pErh K el kG 5 MITE 24 h I RYIROK SEAHIE, 20000 2.59 o/g A1 2.40 g/g, KGRI HIAS [F]3E A A
V&) 24 h K RN 3 <R3 <R3, R kBN T < B3k <, RACKRE R TR I K
Phdrc e, 2 W H e e s R R e

FEM K R B 5 1T, JOBEilh b 5 A KCBe AR il ST 2 W K G 25 AN 458 0,10 g/h, KRS R AR 5 0.9%
KT b5 R KB AR ATI I K A3 N 0.46 g/h 5 0.44 g/h, S WK #EE 4R 0.03 o/h,

242 TIEYEYERTEL

KBTI A B Y SR 1.10 F11.30 g/em’ , KBRJE HIEA TR T 15.3% (K 4) . bk
T a2 MR IR R B T T 14.5%F1 16.0% . +IEZFHAEARIIE AT 52 KB i FE
FRrES, By Py PR ES I R 17.5% 14.3% 13.9% , b F3s/b ek g, iy 22080l 0 2k
Pext 1 HEAS E S I IR 3 (P>0.05) .

L B R A e SRS RO D RE A OCERR AR, BN G R B - Y B S R N S b | R PP AL - A
KBRS EESHS KBl i)+ EFLBR A 58.6% , A& K bettshy 51.19% , MRS 58 S FLER 3%
T 14.7% (3 4) . Hrbh, B 5R2 LB EE B & 12.1% JERUZ R E T 17.6% . TIEFLBREEAE JOBSRT S 1
TN EIAR RO A AR A, o Jobe)n bk A e L B 8 e L SR B 18.5% , 11 YA o e
BN, 121%, BIRNTE , KB E TERR)E 22 R 2 (P<0.01) |, 1B 3 5T 2 A8 AL A & 2 (P>0.05)
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[ Jex  [MrF
25 T c g - b3

o L Aa L L

§ 2.0 N N "
B2 15t A Aa BaAa o fa
& B |Ab a
%E 10} - -

=

Z 05F L -

0
AR B & AR B & AR B2

+ )2 Soil layer

B4 AR5 X BRI+ R BT
Fig.4 Comparison of soil bulk density between the post-fire plot and control plot
ANTR) K B Sk 7 AR [RURE b [ — S 1 AN TR) 2 BB 22 57 .3 ( P<0.05 ,n=3) s RN IRI/ING ZE AR ASIRIRE b [R]— 307 1 AR F] £ 2 IR B 2 57
B3 (P<0.05,n=3) ;A J2 JETEFTZ B 2 BEAUZ ; CK O BEFE L ; PR KBsil

R4 MRS R TR T L

Table 4 Comparison of soil porosity between the post-fire plot and control plo

FEHIE L Wi +)2 SALBRE EELGE EBE LB
Plot condition Slope position Soil layer Soil total porosity/% Capillary porosity/ % Non-capillary porosity/ %
XoF BEAE b T AR 57.65+8.79 Aa 24.71+3.60 Ba 32.94+11.78 Ab
Control plot B2 49.12+3.87 Ab 31.53+2.17 Aa 17.59+5.61 Ab
g AR 55.83+5.14 Aa 21.35+3.96 Aa 34.48+4.40 Aa
B2 46.45+3.76 Bb 20.34+1.01 Aa 26.11+3.42 Bb
i3 AR 50.00+9.37 Aa 24.30+0.82 Aa 25.70+10.16 Ab
B2 47.36+9.29 Aa 17.42+5.25 Aa 29.94+14.54 Aa
KBEE b T AR 60.64+7.04 Aa 7.46+0.33 Ba 53.18+7.37 Aa
Post-fire plot B2 59.08+1.69 Aa 17.38+1.55 Ab 41.7+0.78 Ba
rhg AR 60.15+10.43 Aa 15.98+3.56 Aa 47.1749.90 Aa
B2 56.14%2.1 Aa 15.11£2.31 Ab 41.03+4.15 Aa
Tk AR 62.54+5.87 Aa 7.94+3.55 Bb 54.60+2.46 Aa
B2 52.80+3.32 Ba 13.87+0.53 Aa 38.93+3.40 Ba

R PR B PR EZE (n=3) o A[RIRE FRER 75 AR R R [R] — 3 (07 i) AN 7] - JR IR E 22 57 38 (P<0.05) s AN [R/NE FRE R R AN F]
M [R] — 3 s R R TR LSRRI 22 5 3 (P<0.05) o A JBBLZ ;B &, WEBUR

KB HL B FLBRE N 13.0% , 50 AR KBS HM AR 44.3% . KBR)5 T T )2 FITE AR 2 19 B A5 FLBREE 4 9
K% 55.4%F133.1% , AR BAE LB RINA ] JOpeilh ik b3 < T <l | A KOBeihb ki < b3
< U FHR 3209 T B 47.7% 1 55.8% , HH T B /N, M 25.4%

MK TP, el i rAE B FLB IS 2 45.6% , 38K KBk 27.8% B & w1 64.1%, T 3R
B LI Bl A 2 U B I AR, 5 B LB AR A A S, MK TS, T AR B A LI
BEENN W . 353 87.8% , rhifk IR AGIGIEAT /N 40.6% , KCBEIE b5 oK KBt i + 3 T 8 AL B R AR
BAEFLERE 22 5 20 53 (P<0.01) , R K B 252 T HIEFLER R
243 +HHEAYURS R

A HUTGE i G -SSR AR AR B0 4 R A FL I A SR B AR X R R K T
AR KBTI H 5 A JObe bk Y 396 BT B 43 R 80.97 g/ke Il 54.63 g/ kg, K BEIE b 4 HEAT HILT
TR 48.2% (K 5) . HEEAHLTTRE 4 2GR EE B kD, KRS A 2 FNGE AR Z A P A ) v
N7 40.1%F1 69.8% , A KGRI A LT & A5 AN R34 b 25 S5 A8/0N T K el b 25 S B W, 3R Bk b ok
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(66.96 g/kg) <1 (73.36 g/kg) < T3 (102.60 g/kg) , FIIGIRA K, ik 96.8% , rhyF EIIGWEEL/N , 7393
H31.9% M 19.2% . KBERT e AL & 5 22 57 B % (P<0.05) . 432K, JE 5 5 )24 HLBTIR 2 2 5 i ( P<O.
01) , JERUZ W RN (P<0.05) .

[ Jex [N vr
140 ¢ - -
Ar fy Aa i £

o 120} L L

E) Aa
Eﬂ 5 107 oAb Ba oAb
=S g 80 L L Ab
§ 2 60

3 I
® go Ba BaBa
-+ E 40 + B I Ba

S 20}

A2 B A2 B A2 B2
+ )2 Soil layer

B5 AR S R T EENRS St
Fig.5 Comparison of soil organic matter content between the post-fire plot and control plot
AR R ek 2 AR AR ] — 3 (R[] R TR BE 2 7 1B 35 (P<0.05 = 3) s N [Rl/ING 7B 3R AR TR A Bl ) — 3 7m0y A ) 23 TR 8 2 5
B3 (P<0.05,n=3) ;A 2 JHFR)Z ;B 2 JEFUZ ; CK 4 JAE b s PF BRI b

2.5 Ak HEREK ) S R TR R &R

SRER AR T IS 5 R MR 3 K Ty 5 2 AR A 32
B ISR IR, HEITEAE
SRR SRR A T Y Ty 22 K R, S5 R
SALBRE Mg P& B E SR WA A E R SRR )
J5 22N RT3 KT 20, oA Besm n) 2 d LA vk e
HERR, 4538 5o, mm ey Rt B ik 86.3%,
RDA1(71.8%) 183 T £ HE1f1 A1 % /K % SC; RDA2
(14.5%) FEAR T HIEBERKE CC(K6), SC5H
RDAT SlAF R0 iR e, Hoh ol = AR T 02 -0
EBESLBEE CP MEHEBE LI NCP, HA R0 51k
29.7%H127.5%, CC 5 RDA2 B EHR AR, 1
B4 BD X CC 7 AR i) 3 5 I Ry
25.9% ., [F,RDA1 5 RDA2 % 0 i A 1 5 R85 [N
T Bt Bk B 86.1% , A HEF 45 A by, H
T1,SC 5 L e R B A LB NCP | A AT B influencing factors in the post-fire plot and control plot
SOM Jifii LOCA WUIEAHC, 5 BD FIAE &M A UAEE  co. HHE B K% Capillary water capacity ; SC: g1 & 7k %
WSV M AH KR FR;CC 5 CP WSV 5 Fr L 1F  Saturated water content; BD: -5U#FH Bulk density; CP: LB AL
HI%3:% 5 BD SOM . FI A6 65, kS fis BB Capillary porosity; NCP. - 3 3 & 45 fL B £ Non-capillary

B porosity ; FI; KT Fire interference ; SOM ; 37 L5 & & Soil

BD . CP \NCP 5 FI SR bR 1 EEMRUERAT, A I oriSD . 5 Soil depths LOCA B3 Location s W i
Hi RN 1.1%—25.9% ,BD .CP 5 NCP HEVERE k% Liter maximum water-holding rate; WSV : 4 7% 4145 4%
(P<0.05) , 1 SOM .SD Z548Fr A .3 (P>0.05) . PLEH Efficiency of litterfall retention rate

RDAZ2 (14.46%)

RDAI (71.83%)

B 6 ARt S xRN T ERk N ERME TR

Fig.6 Redundant analysis of soil water retention properties and
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K5 FAAZMEFEERAFR

Table 5 Ranking table of importance of influencing factors to water retention performance

S K ST AR A P P PGS JIT 5 e i P P
Influence factor Explains rate/% Influence factor Explains rate/%

+ 34 E BD 25.9 11.9 0.004 T2 sD 1 2.1 0.150
TIEEESLBUE CP 29.7 10.8 0.002 || ¥ifz LOCA 0.2 0.4 0.532
TR BE LB NCP 27.5 52 0.002 || AHEYHRAFTKE Wm <0.1 0.1 0.758
KB FI 1.1 22 0.150 || A& WA A= E = WSV <0.1 <0.1 0.822
TIPTS5 & SOM 0.7 1.5 0.282

BD: -84 & Bulk density; CP: -3 B EFLPLE Capillary porosity; NCP . 3 4 4 FL B B Non-capillary porosity; FI: K %8 T4} Fire
interference ; SOM : H3EA HLF & ft Soil organic matter; SD: 12 Soil depth; LOCA ;¥ Location ; Wm : # ¥ ¥ i KFF/K R Litter maximum water-
holding rate;WSV;*E%%ﬁ%{fégﬁ Efficiency of litterfall retention rate

3 it

3.1 BRI MREBAEK 1 )5

2% I E KRR AR A SR K i T R 44.3% , e RFF K R 5 14.6% , 32 FFK & b b Rk &
) 99.95% LU I, %455 RFHE SRS BRI — 2, U 3R B AR K i SR T
BRI K BN B A K SR R BV S R - S5 45 7K 7 T A A2 Ak Vs 0 2 B Mo R - RS R A R R Y
Somt | EEE RS O E AR BKRE TR R, EEON B [ SRS KR TR, R OB |
P % A R TR e IR PR RS, KOpe il Mo+ HE B AT RR K R0 T R, 0 R 5 2 I BRI,
— IR TG BHERETE BUELLHUK)Z , FEERZE L BIERE T PR R R A HLT R , 3 K
- HEFLBREE F 35 B LA S AT BRI IR 36 2 | 1 BAT LRI A TR 9K IR R R 1 b A SRR K
JIFEAR,

KRB T KEMEY, FBOHLE RS AR EE BRI KE LA KER D, B850 kB
AR BRGNS B R R KRR R SR R KRG RN, AR B R i A TS A Rk
TR A0 B R DN, A R A VR 0 A R K T R R BT Y, Bt TR) B RS I FE ok T T
B0 A ARG AR AR RN B AT WL AR Y A TS 5 A e AR AR K T A5 Rt A B G
B, ARYE YA BEE 1 7 55 e B R R K ORT B3 - 4 4 45 Oy U3 i K ) B BB RO 2R 3K oy
Wy W FE e A Y5 W 2 B A, SRk Tl MR 5E i [ B A ERAR R A R A o R R A R K
PaN e
3.2 MK SRR

FHERK N F S e T FLBRRE SN R N 2R O ARG b P A R M R
. BIERES HEEE LT > F AR EILBUE > HIEA VLR &, BEAE  BEILBE MIEBE L
JFE SRR - S RF A T AR DGR A -, IR bR b SRR Y 83.1% , X SR RIS E AL S T
BB KPR RN A R PR AR AR R K TR IR K B RE I E BN R kR )E HER R T
15.3% , SEAEFEN R as R —8, —E M T ARG ERIE, iR R i S S LS ; — 2 i
S X IR A R B W, R (B 7.0%—7.2% By ki & e 9 53.0%—68.4% , Wb ki &l 24.6%—
39.8%) AP BT HE 4 Fhhn E i IR B R IR A M A 2 . KRt R TR I A A LA R 2RV, AL
BN, IS . DIAERRFGE T, JORE S MR A HLT B i AR A R A — B A L
PUR & T, SR AP IR 4 R —50, nTREJZ IR Ry Jbe s i 4 18 v oA HLIS A b 1 15+ 398 S0 114
AHLTI ) AL TE YR KRS A TR | AR TR S 2 kv VR SR FLBRE A IR X — 45 R
o i I R AR AR R A ) T8, BN kobe s 3 A B JZ KM BRI (<0.25 mm) &5 5I T
6.6% 1 70.5% , T F A B4 (>0.25 mm ) JFi i 43 BIFEAR 4.0% 25.2% (8 7) , 5 Lu 2 N7 5A 0 KORG8

http ; //www.ecologica.cn



17 34 VAR A5 HRE KR AR 2 LR 7K 1 B S IR BE5E 11

PRBC DB T/ A SR ARSI 25 R AW 5 . DI RS MLBR A B b S LA HLBE R e 5 &
SERURLIS 2 T ke R MR AT SR A, 3 DA s i) L 4Rk Jy i a2 P R 22— 1% s 4 o b e £L
B ] 0 R PR R K PR ) DR G R A X AR, R PR IR 1 Bk S g (8 R/ NHETR g - Kobe
TS LIRS YA, HRE KRR T IR A A R B T R R RE R E T A K 3 B A TR
N A5 - 3EK G AT R T K 53 B4 TC , V89 JR) K G R oA 0 AR e TR - SRR 6 - 4
FR TR LSRN

HRER g NN <025 224025—05 B os— BE1— [ 25 [ ]>s

CK PF

B A)Z BE
N N\

v

=

80 -

60—%

40

A B AR Joi 2 43
Agglomerate content/%

¥ b B TH h¥ B3 ¥ ¥ b THe chd b
YA Slope position

B 7 Nt 5 3 R A i+ IR R R E S H kit b
Fig.7 Comparison of soil aggregate quality fraction between the post-fire plot and control plot

AJZJERETUR B )2 BERRZ  CK X AR ; PF . KBk b

gi b, IR T | SRR R A S N R B 2 R 2 2 Ll KBl M R K T, KOREI i 5 R KObe bk
MR 58 AR5 KR AN S K AR b RIS AR, SRR E A K RO T IR R 3, ke
SR AT REAR, S ALBEE S (L AR A FLBR B AR T 64.19%) , 1T 45 - AR AN 55 7K R
MR, LI T T G FLBR I RIARE B A FLER 52 K I o 2.2, T 35 - A AL 35 8 34
RZ 1K 96.8% , Hilive & AU D8/ A H SR TR BK IR 1 1 B, (7 3t 3 7 7 AN RE A9 U AR TR B e
Z O AR, R TEVE PSR A HUT L3 rh BT R & N0, PR E It 2

28 75 LA D 3 FE AR K SO A B SE B AR IX D52 SO A0 RS2 38 B SRR, AR SO B 2 2K
RIXMA R K S BRI AR A AT THRIE, S Jafs I 25 ]S IR 4545 S LRI, 151 5848 2 L KOBe s i A i A K
SOIRBUTT JEE I ST, 18— 20 Fh s AR IO Rt A A5 RS B R AL BIL ] o 745 25 110K R A2 b i PO A B A 2
AW A SR R AR R R A 75 )2 3 B D XA P R B, DU SR AR AR K T, KRR AR
b A AN, N e e AR AL, B O R E D ICE KU

4 #ig

(1) T K BEfG 28 = IR AT AR /K i B3 R, e KK & BT, 3 Rk & I B A LRI
FE IKFAPER AR (>0.25 mm) BRI PR .

(2) K3t i+ 3857 3 T2 RGP TR o TURL A 52, 38 AT = oK Kl T AR B R R B
FE, FHEAVURZILR T YRR S 96.8%
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