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B A A EAE IR 8 C N BRI IR B B K (P <0.01) , 35543 (SOC TN NH, -N #
NO; -N) EEHENTERIZ (0 ~ 10 em) , EEE KB 2500 & B R0 [N, H3E pH B2 The . A Hras R
FW AN SR C, N AWBERR(P<0.01), H C . N, &85 HEANR SEHEIEM
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LI Wei-ke; LIU Xiao-dong; NIU Shu-kui; LI Bing-yi; LIU Guan-hong; CHU Yan-qin. Impact of fire
on soil microbial biomass of Pinus tabuliformis forest in Pingquan County, Hebei of northern
China. Journal of Beijing Forestry University (2017)39(9) 70-77 [ Ch, 33 ref. ] College of Forestry,
Beijing Forestry University, Beijing, 100083, P. R. China.

In the burned area of Pinus tabuliformis forest in Pingquan County, Hebei of northern China, we
measured soil microbial biomass carbon (C,,, ), nitrogen (N, ;. ) of different fire intensity regions with a
fumigation-extraction method after burned half a year. The study area was classified into different levels
according to the smoked height and tree mortality: high-severity sites, middle-severity sites, low-severity
sites and nearby unaffected sites. The purpose of our research was to explore the effects of different severity
fire on C,,. and N,_,.. The results showed that both C ; and N
ranged from 34 -205 mg/kg; N, . ranged from 7 —40 mg/
was wholly at 5 —6. Two-way ANOVA showed that fire severity, soil layer and the interaction

.i. decreased after different intensity burning
and gradually declined with the soil depth. C
kg; C,./N

of the two factors had significant effects on soil organic carbon (SOC), soil total nitrogen (TN), NH, -N,

mic

mic

NO; -N (P <0.05). However, soil pH was only positively correlated with fire severity (P <0.05).
Meanwhile, fire severity, soil layer and the interaction of the two factors had significant effects on C ; and
N,..(P<0.01). Soil nutrients were distributed mainly in the 0 — 10 ¢m layer and dropped sharply after the
high-severity fire. Besides, soil pH increased significantly after the high-severity fire. The correlation

analysis result showed that SOC and TN influenced the C ;. and N, extremely significantly (P <0.01).
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The soil microbial biomass was positively correlated with SOC and TN. Principal component analysis further

prove that SOC and TN are the main factors affecting C , .and N, .

Key words forest fire; fire intensity; soil physiochemical characteristics; soil microbial biomass
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ARG I S DL
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1.1 X ERR

WF5E L XA TN b 2 R A T P R B R B fl AR X
(118°22" ~118°37'E ., 41°01’ ~41°21'N) , iz Hh [X
PJig R 660 m, 4F X TR 7.3 C, AF 8 R OK i
540 mm,8 A rFEN A7 70%  BRGR2EK, 8 Tk
PR e R R B P e WU L L S, R D
B A o BRARE RS RIR R AE R, HE
ANJZ FEH A F (Lespedeza bicolor) |, i 7 1t
( Weigela florida) , . & 45 2k % ( Spiraea pubescens) |
/NI B ZE ( Rhamnus parvifolia) 55 | BAS L)L 4 22 52
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chinensis) K IM P ( Spodiopogon sibiricus) AR 15 X E
% ( Saussurea nivea ) . EAT ( Polygonatum odoratum )
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SRUMAN U LE MR A AIE T X5 4, 7 Wit &P 8 A K e
ARHAE g %k PR REHBIREAR 1119 ~ 1 143 m, B E20° ~
23 BAS (HA A7 b 55 1 B A — 30 | ARIE R o3 4R B
] MO Sy AR AR 5T 5 AR 40 15 1 I A S R R
SE ) (2003 ) FTC I AR AR TE P 3% 220 A HOR FLE )
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51 ~60 4/ AR 61 ~ 80 4F/E 1T Bbk =81 4F
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THRE S mPL b PR KRR A ARSE TSR
SR A T 2 R A 58 AR AR SE
TR e FEMAEDLUN R 1,
1.3 HmRE&E

T2015 4F10 H 4 HBH7 BIEREMAREE, £
FERAEIS, TR LR E Y, RIE AR
50 mm A5G LL 5 ASBURE RS R — R BE Y L2 R
it IR AN — 13+, H A5 0 ~ 10 em (10 ~20 cm
20 ~30 cm 3 JRHUHE, 31 36 O IR N, AER
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Tab.1 General situation of sample plots
B Hb KRR FHMatE ARHTE PR CPEREE RORIETR A
Sample Burning Mean  Canopy Mean Mean scorched Tree Dominant
plot degree DBH/cm  density  height/m height/m mortality/ % species

1 ¥ High(H) 22.30  <0.10  12.42 12.42 100 K AL ® B Deutzia grandiflora. W] £ T
Lespedeza  bicolor | M 1l 3 Rhododendron

2 ¥ High 27.10 <0.10 11.05 11.05 100 "
micranthum Ji & BY 5 Setaria viridis | ¥ it

3 ¥ High 22.49 <0.10 10.95 10. 95 100 HE Viola acuminata

4 H1BE Moderate( M) 22.87 0.32 11.02 3.64 66.72 WAS Pinus tabuliformis .+ JEZ52845 Spiraea
pubescens . K AL Hi Deutzia grandiflora . /)N

5 I Moderate 1990 0.39  9.70 2.85 63.46 " grandiore /2
213§ Dendranthema chanetii | 4l W 25 B8

6 H1EE Moderate 22.10 0.28 10. 80 .12 54. 60 Carex duriuscula

7 =358 Light(L) 24.33 0. 56 11.99 1. 47 16. 35 WAS Pinus tabuliformis | ik Lespedeza

g bicolor .+ ¥ 4548 % Spiraea pubescens | JINET

8 2P Light 21. 80 0.59 9.90 1. 66 18.20 "
%j Dendranthema chanetii 40" 225 Carex

9 2P Light 25.03 0.52 13. 66 0.79 13.26 duriuscula

10 X B8 Control (C) 20. 90 0. 60 11.50 0 A Pinus tabuliformis TS Spiraea
pubescens SAKE T Lespedeza bicolor . 4 M4

11 Xif & Control 23.06 0.69 11.47 0 . n
B Carex duriuscula, & B Ranunculus

12 X8 Control 21.17 0. 65 10. 40 0 Japonicus

B 58 UG S RIE APRIR AR A B S0 0%E T 0 ~ 4 CAIR
WARAF T 7E — JA N 58 B S8 Ak 26 0y 2 ke 0 R 1)
e o [V R — 3 43 A B X, T 3 Ak
JoT I 2
1.4 HEREANDH

+ 3% pH {E>RH Sartorius PB-10 ! pH 11l %2 ,
KA 2.5 1; HHEAHLHK SOC (soil organic carbon)
R FH B TR A 25 e I S 5 3 0 TN (sl total
nitrogen) K F HL R E A 3L € 30 S A
(NH, -N F1 NO; -N) 2R H KCI %5 037 BB fif + FF
B8 DS @i T D €I VAR

T Yy A S D 2R IR Rk AT A O
FIH Multi N/C 3100 TOC 43 #3005 , + 36 A4
ik (C,,. ,mg/kg) A HIERAY) R A (N, ,mg/kg)
SERFE R R

EC
Cmi(‘ O 45
EN
Na 0.45
A Eyr iR B 7R FIOR B2 R P2 W 0

A BRI A 2E(H 0. 45 WAL IE REL,
1.5 HEaE

SLIGKIEZ: Excel 2013 4] 2 B4 Hr i , R
SPSS19. 0 % 14 #F 17 5 A+ 7 22 73 7 ( one-way
ANOVA) } Pearson A VE 7 #r, £ & L R H

Post-hoc LSD K%, I /KR EN P <0.05, LLk
i B A SRR BEAE g b B R -3 16 AR )
FEIESEAT UR R 07 22 0307, 28 LR ) S-N-K 125,
K Sigmaplot10. 0 #4740

2 BREGH

2.1 ARIANEEEET LIEEN I RIFE

2 MR KR Je AN ) )2 N - e A
TR AR A B A SRR 1 T AR AN [R) KObe i AN TR £
JZUL R P E A BAE R AR A O 2 A s, AT
DVEH, Kb iz | 2R e A A BAE X +
AN SR AR (NH, -N) HAZ(NO; -N)
YAHBER(P <0.05) , % T 13 pH {8, {0k ke
CEHES oA TR TE

H 2 WAE Y, 3 SOC F1 TN EZ 4L hfe
0~10 em +J2 B+ )2 MK 22 H > Ed, &
JE K i i 1438 SOC 5 12 i S REAIG, 1 P B2 K e A
R R K pext 1438 SOC MmN &, &+ )2 -3 TN
PRI K bE < B K bE < BREE ke < X
W 5 rp B OB b TN &5 8 8 3 AR T %
W, HJEKBEERL 0 ~ 10 em (10 ~ 20 em + 24k
NH, -N 5 NO; -N &) i Z MK (P <0.05) , 1M
1£ 20 ~ 30 em )2 40, AN[A] K Be i B [B] NH, -N 5
NO; -N F A BEZER, KA 158 pH #5200
FERBAE O ~10 em T )2, FE AEESF 0 ~ 10 em
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Tab.2  Soil physiochemical properties
KEEHRIE Fire severity Sig.
e + )2
fiihn - KERBE(T) ()
Index H M L o Fire Soil [ xI
layer/cm
severity ( [ ) layer (II)
+ A WL 0~10 9.19%0.09Ab 17.13 +0.76Aa 17.46 +1.23Aa 16. 16 0. 55Aa
Soil organic carbon (SOC)/ 10 ~20 4.00 +0.49Bb 6.91 £0.59Ba  7.39 +£1.18Ba  7.92 +0.44Ba <0.01 <0.01 <0.01
(g-kg™") 20 ~30 2.15+0.39Cc 5.04 £0.08Cbh 4.81 +£0.74Ch 6.75 +1.22Ba
2R 0~10 0.31+£0.01Ac 0.56 £0.04Ab 0.85+0.03Aa 0.88 +0.05Aa
Soil total nitrogen (TN)/ 10~20 0.18+0.01Bd 0.27 £+0.04Bc 0.40 £0.01Bb 0.66 +0. 04Ba <0.01 <0.01 <0.01
(g-kg™") 20~30 0.10+0.03Bd 0.23 £0.01Bc 0.28 +0.01Cb 0.54 +0.05Ca
AR 0~10 1.72+0.03Bc 1.45+0.37Bc 3.70 £0.62 Ch19.49 +0.90Aa
SH
' 10~20 1.25+0.30Cc 3.01 £0.68Bc 11.78 £0.67Bb 16.32 +1.07Ba <0.01 <0.01 <0.01
NH," -N/(mg-kg™")
20 ~30 15.10 £0.14Aa 16.75 +£1.16Aa 16. 13 +1. 64Aa 15.85 +0. 89Ba
A 0~10 1.64 +0.43Bb 2.45 +0.84ABa 3.56 £0.36Aa 2.64 +0. 06Aa
R R
. 10 ~20 2.10+0.62ABb 2.10+0.44Bb 3.87 +£0.72Aa 3.16 +0.54Aa <0.01 0.03 0.02
NO; -N/(mg-kg™")
20 ~30 3.10+0.58Aa 3.23 +0.18Aa 3.39+0.21Aa 2.81 +0.11Aa
0~10 6.90+0.27Aa 6.13 £0.12Ab 5.68 +0.38Ab 5.65 +0.25Ab
pH 10~20 6.19£0.03Ba 5.67 £0.14Ba  5.62 +0.49Aa 5.61 £0.44Aa <0.01 0.43 0.73
20~30 6.27 £0.15Ba  5.73 £0.05Ba 5.87 +0.33Aa 5.86 +0.64Aa

TE B8 N I + B 2s . ARIRS PREFORF —HE R R LR Z B 225 B3 (P <0.05) , ARVNE TR FOR AR [R] — 42 )2 22 0] 22 5+

B3 (P<0.05), FE, Notes: different capital letters mean significant difference in different soil layers of the same sample plot at P <0. 05 level,

different lowercase letters mean significant difference in the same soil layer of different sample plots at P <0. 05 level. The same below.

)23 pH B ETHE (P <0.05) , PSR kOB
J& +3E pH 2 b HERIFARE,
2.2 FRINESGEE T HEREYERSETHIFE
XPAS ] Kb o B A+ 2 8l A 1 i ik
(Cop) HHBEATRUR R I 22500, LR 3, K3
ATLUE Y, KOpesi i | 12 & — 3 128 HAE X 145
C, 5 5 IS0 273K BB 35K - (P <0.01) , A
[l KPR BT 138 € & 0 34 ~ 205 mg/kg (&l
1), 76 g e F 0 E b B 2 2T R, + g
C,. SHEFWA, 0~10 cm JZ2H C & 5XIR
FHLE, W B S5 ke 3 ¢ S AR R
T 2 R K e ) 48 ¢ B B D (P <
0.05) ;10 ~20 em 20 ~30 cm JZ +3E C_ & &AL
TEBL R I > B kobe > FRE OBE > PR ke,
H1,10 ~20 em 2 R EE Kb Mol 5 0] ETC . 3
255, 20 ~30 em )2 R KOBE bR b 5 X I/ 22
3 MNEBEMTENMLEC, SEROEN

Tab.3  Effects of fire severity and soil layer on soil C

mic

A5 5K Source of variation F Sig.
KFEHRE Fire intensity 20. 32 <0.01
12 Soil layer 824.27 <0.01
KBEBRIE x ) Fire intensity X soil layer 8.32 <0.01

S, FERE KBRS I IR X B A
PEZES (P <0.05) , BEARFE , AR E Kb +
HEC,, SR PR

i Ab
0~10F A
% — Aa
E b
B ’
= 1020 Be B,
2 I ————— Y —CK
ik ~xI,
+H T M
20~30 B Ce e
i Ch
— OF:
1 Il Il Il I}
0 50 100 150 200 250

THREBUE S ETC, S(mg - kg™
IR N TIPS T 7 N ok 4 A7/ RS

Fig. 1  Soil microbial biomass C after different fire intensities

2.3 ARNEEEETHEREYMERSETHIFE
SASTR] KB B A+ 2 T 1 N S TR
HEF 20T (F4), NFEATTLEH, KFEmE
HE R = F B TAE X -4 N R R ik
B WEIKFE (P <0.01) , AN KBE5RE T 4 15
N N7 ~40 mg/kg (Kl 2) N, & fF L
BRI R AR C L RECH], BRI R % + 2
TREERISE I N & 5B/, 0 ~10 em JZ2HY N,
e 50 EAH L, AS [R] 3 B2 K be H 0t i+ 3 N
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B ERM (P <0.05), 10 ~20 cm JZH HIEN
St R > HRE KB > B KB > HE JobE BR
HEE Kobedh , F 558 B KOBEAT 10 ~ 20 em J2 3
N, SEEAREYN, 20 ~30cm JZ2HIEN  FH
X R > R KRS > TR AORE > PR OB BRER
KAeAS RS R KE A A 20 ~ 30 em 2 13
N, B EMA (P <0.05) , BAKE , AlF5HEE
KBEIE N, SRR RS,
R4 AEEEREMEIEMTEN SENZMW

Tab.4 Effects of fire intensity and soil layer on soil N

mic

ARSI Source of variation F Sig.
KEEHRFE Fire intensity 22.32 <0.01
+JZ Soil layer 232.85 <0.01
KBEHEE x )2 Fire intensity x soil layer 9.75 <0.01

RN
0~10 5 = 'Ab
£ HAa
<
5]
E RS —| A o
=T =T
= — P I CK
M =1
+H mmmmooo | B e
’ EER
20~30 1B Bab H
— T 0¥
1 | | 1 ]
0 10 20 30 40 50

TIRBERAN, (g kg™)

K2 Ak besmBE T IR A

Fig.2  Soil microbial biomass N under different fire intensities

2.4 ARAANKEEETTIEMEYERRILEN
T

&l 3 FoRAN AR B KRS 3 € /N AR AL
TEoL, M 3 ATLLE K& 0 ~ 10 ecm 10 ~20
em 9 J2 - HEGA: Wy R 9 45k e A o AR 5 0] I A
6,0 ~10 em +J2 kbe)5 €, /N, B8 ET &, 2k

YL 5.0 ~8. 1,76 10 ~20 em +J2 AV H B A beik
B C /Ny 03 T, 552 R KRR C /N
WA B, EEY 4.8 ~6. 1;7E 20 ~30 cm
FJ2, kBN € /N, A R, AR R
4.9~5.6, kbEXt& 2 C /N, A S —
AL BEARAL T 5 ~ 6 FUVEHE 2 1E],

o i Aa
0~10 i
g —Bb 4b
<
g
5 1Bb
= 10~20 p:mm—&%a
5 —Aa
I = CK
-+ R | B o s
20~30 mmm?jﬁl o M
—Ba == ][]
1 1 1 1 ]
0 2 4 6 8 10
I Y R LG, N

K3 A ke BE T 3k M i/ A

Fig.3  Soil microbial biomass C/N under different fire intensities

2.5 TEREYER ESTEEAERMNXER

Pearson fHCPE MR, £ C . N . 55
SOC 2 TN 2 & IEAE (P <0.01), 3 C .
N,.. 5 NH; -N_NO; -N K& pH tHR KR A B F
(P>0.05)(%5),
2.6 HMTEMEYEHR BETFHERS T

WEE R FXF 3 C N, BRI AR A Bk
(), 38 0] BEAFAE — E IS BAE . B AR 45 1 858 [
R L1 O A 2 1 o 7/ 8951 95,0 2
AU A B AR, 5 RN mT 2 A E
BT PRHIEAE > 1, H Bt 5 2 5k % R 73.459% |
FEABE I WA R PREE R 4 3 € N, 2R A K
o E R .

H R 6 AT, %5 1 F s 11 SOC TN Y [l
Fakrderm, 14 C N, FEAR KRR E LR T+

RS5 ANRIEHEMER ESTREAERENEX R

Tab.5 Spearman correlation coefficients between sC_ ., N .. and soil physiochemical characteristics
Cic Noie Cic” Niie SOC TN NH, -N NOs -N pH
Coie 1. 000 0.930 ™ 0. 306 0.905 ™ 0.721™ -0.336 —-0.188 0. 024
Noie 1. 000 -0.026 0. 884 ™ 0.787 ™ -0. 156 —-0. 166 -0.033
Coie’ Nue 1..000 0.186 -0.005 -0.382 -0.072 0..058
SOC 1. 000 0.831* -0.254 -0.037 -0.134
TN 1. 000 0. 140 0.183 -0.351"
NH, -N 1. 000 0.458 ™ -0.291
NO; -N 1. 000 -0.254
pH 1.000

" RN SEMEIR T P <0. 05 MY E K, RN SRS E] P <0.01 AR KF-, Notes: *

level, " means correlation is extremely significant at P <0. 01 level.

means correlation is significant at P <0. 05
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B SOC A1 TN A9 & &, BRI mT LLACH S 1 F o2&
FHE C N RIEX LM i e, 552 E L
43H NH, -N NO; -N (9 HF 4, il LA 3
2 EWAE TR 1 C N ST A S
PIAS RS 55 1 B 25 STBRR R R, o
FEEN 40.487% AL+ 3 € N, R TR 5
KBEIE A C N R B X — S5 R
PR T KRB

®6 TEEFEIMSHEFTEFERTEKE
Tab.6 Principal component loading matrix and

contribution rate for soil factors

FE 843 Principal component
HF Factor

1 2

SoC 0.735 -0.633
TN 0.921 -0.275
NH," -N 0.304 0.798
NO; -N 0.424 0. 652
pH -0.603 -0.333
FHE{E Eigenvalue 2.024 1.649
BTk Contribution rate/% 40. 487 32.972
Rt TR

40. 487 73. 459

Accumulative contribution rate/ %

3 3t P

TR B KBTI EE 1 s B — g i 22
e kB R R R AR R B AR R A
BLER (SOC) BYTER ™ VF WP M (RS0 AY K Obe
XF SOC 52 AN BH 4, Bl & ko B8 B 35 i, SOC
AR5 ARBFSEH SOC FEHEE Jobg RIE K
Joe 55 0 RERE b ) 285 S AN I 3% i 8 kOB =, SOC
B i i E D X BRI R KRR B SOC #R KR
WAERMER, Bk beE LB (TN) & #1948
b, BRTE A G — g5 . AwFsed, kbR
3 TN S AR T X6 BB AR, T et T o kobe e i
AR R JR VR B A FIAR (74 J A R R
M FECEHE TN S R SR S A
T RE AR Y B WO R EEIE S BERR A
TR ARG R, Jobe S S it [a] Py 3
I A A S i, o — e B K he e
A MRS M ICHLIE 20, K8 72 A B IR 4 2 3
BREBEINM EZRWE | AR IS RFE W, k
e AE S SR L X I AA AR O ~ 20 em + 2 A UA S
0 R X T BE R RO A AT X R T R B AR AE
HZ(8 A Mt 70% ) , AR UGR 6 R AL A
10 A0y, Zead B A 5, 76 TR K IA/E BT 384 5K

BTyt e, & B EAR, 40, KbefatE
PRARSZ BN [R) B2 B 40 40, HOAR 3 20 Il b ) %+
A BRI ERFRE TS | X R IR SR
—AFZ AP kbea + ¢ pH Hil % 2Tt
1o, — B A OB B I I T ARAF SR R
ANTRISEEE K I 48 pH 375 T X0 B, Bk e
SRR, 1235 pH $ mBOR KBRS 0 ~ 10 em
+ )2 pH 5 A RS T A
SHAEPY I — 3, X AT RE R TR [ Ak be
Xof HbL At 7 0 0 SR AV IS ) v i B 1) K B
KEEHGHE Y AR A HLRR BT FE , Mk b5 5% /i
() 3 v ] s P 3k B R0 BH 2 - 0y 35 I, 2 e T pH
HEAL . AS[FISR B2 K befm , 3% pH H IR B 1%
DUAFAEZE 5 AR TP B JORe e 3 RY pH KA 35
PR, MR KOS a0 pH R E iR P AT
e K BE AR 5 H R OB 3 pH (B B E R T X
B ATS A TE OB A28

REZWEFERB, KXt £ 2 - SR Yy 1 5 il
2 MR IZ (20 em LLR) By H I GUA W E I 45
FSEM AN 2 . Prieto 5570 BF 98 & R, KOBé T + 1
FEMAEY R AR TR, D xHma
K2 K ( Cunninghamia lanceolata ) M FN1 5 FE#) ( Pinus
massoniana ) MK e Ji A W) AR 5T K B,
RZ T 2 KO W B R 2 85 A
Ko Hamman % % 35 [ R} 2 hr 2 M ifg 2 5 K[
S Ik KO IR YR AT R B, KR X ek
2 SR Y AR YR RAT W R . ARSI E T
ANT) 5 BT KGR ST I A AR M 3 C (N AR
b BURE R KRR L 158 C . N, b
& TJETRBERG IR R[] B2 R R CL N
TERBEIG A TR EE (1 1.2), XAlaER i
T, 7 AN E] A 2 A R AN [R], SEA
TEANA) 12 R I3 AT AFAE 22 57 5 55— T T, KOBE AR
FE SR, B0 i A B A M B AT X
Y R A, (AR TR, AWESE
20 ~30 em 2 JZ AL [A] o B 6] 3 LT L 42
RUL T IEWAEY) SR EES  XATRREH T
KBPRHBUE T ML bR A A AR PR FAR O34 | 3 bR
PRI SR A LA RS R 7K 178 480 P A P 2B i,
T TR A St e A R, ANk kAR Y R
[RIAB P B KSR 25 K2 ( Picea schrenkiana ) PR ST L+ 35
M IE K BRASHBIABE 20 ~30 em + 29 +HE3 %L
FROTAEAE 35 25 | 3 32 B AR B T bk v B 4
T FRag el RIS REMAB AR, B
AT X AR [ A4 %5 B R M ((Pinus sp. ) #k
(Quercus sp. ) IR ASHR - HEK 73 BRAL M o B 5% 2 B0,
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o i

%39 %

20 ~40 em T AT ML BT 2340 5 MR B I 2
Ko AT DA b 2238 B A TR AT A HE U 1 e KRt
)5 20 ~30 em )24 HHEAHLET 2R A
Wb R & A 25 5 0 D DR AT BB A AR VR 254
225 LN . Stephen ZE5 A A kOB I It 25 s 1]
(I HERS AR RV 2540 ) A Ah 23 % - S W i 3K B
FIATE 7= A F B R 3O FRATT LS i ke Xt 1
B YRR T — A2 T

AHNE AT R KobeJa 8 W AR
65 14 SOC J TN R i FAHE (P <0.01) , FE
YOy Mt — IR A3 € N R TSRS I K bR
+3EC, N B EEE T X5 K2 H T 4
WA —EP) FH] SOC TN S5 m A BT 58 X 138 i
AW R R B 2 Saetre 0 R H 2R
ARG E YRR A AT R 25 5 J2 2R b 1 4
A BB AR R A O, IR EOT R M E
e I R 2 B R ) b SRR W ) I A K AN
P, NI BR ] - e e W i R/, R A Y i
fie UL T DR e SR A W R TR 54, — LA O
TR A LA 50 1 A4 ERIETE 6: 1 /24, HL
PTE 100 124D AREFFREE R Wos, KBeit i+
B0 ~20 em T JRBUEREE AR, H DU B KB
Je B R, 0~10 em 10 ~20 ¢m .20 ~30 ecm + /2
C,./N_ 23T 50~8.1,48~6.1,4.9~5.6,
HARALTF 5 ~6 Z 8], 6B e A Y R JR B
AN P AR TR, 3 R bR i PR T
fR) . — 5 T 5 LT M EL , 40 5 I B, 40 B 78 T
T FNE 1Y 100% B B T E R 40 C, kb
Je TR R A e S — T, ke it
BRI RO | 4 %t 2 TR R L BT 1 R AR P A AN [
M) , 40 Jbe s il A HILIR iy A8 1, {8 438 pH BT
5. Blagodatskaya R I - pH BT+
JETE RIS A ST LA T R E R A

4 4 I

1) KBAE ST, AR B KR & L2 C .
N, I AL, KRR E L 3% 0 ~ 10 em 10 ~
20 ecm W) C,, /N, RASAE WA R T 2550 i
7N, KBS R N B A EAERXT C,, A
N, P2 i 25738 B4 5 37K F- (P <0.01)

2) Ok Be i K 3 SOC, TN, NH, -N 5
NO; -N S B EREAL, KRG TS KE TR, H
I KBEX 0 ~10 em )2 H3EE KR B & T X
W kp)n 3 pH (HE ETHEH,

3) ke S B AR Y Bl AR SR R ) 1 4

mic

Coi Ny M EZ R R, £ SOC, TN X 1 4

Coie N T AR ZL (P <0.01) , BHEFKF

Xt 5 C A WA (P <0.05) , £ C,, N, &

5 1 SOC | TN BK R R IEA G, Eisrn

30t — 25 421 15 SOC TN 560 5 €, N,

FEHAR,

2 % X #t
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