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2 HIRMELBE AR A BTSN, 58 RSF 830063

3 BRI, BB AT 830046

FEE I AR B 5 80 (C) AU(N) Bl (P) f2E T 56 FR e BRAR A 78 R G045 4040 WA ELAE FHRHR SE A4 14 A bR 0 B A 25
PR S BT R 2R 1L R SRR TR Ly OB A 2 IR, FE XK 7R FR IR IR RN S Rk AR 5 T R P T AR, DA
YR RIRAR 30 FhFRIE BA YY) B LA N 5 38 5 2250 MESE 0T TUR i 5 5 IR s Al it T 3R A4 1 iR AR
BHART I Z 7R G T R IRRTT AR TE AN REAR PR B 36 1oy 1 14 5 (), 25 51 s . 30 R4 T i € ON P S350l
496.66 g/kg.23.87 g/kg 3.67 g/kg; M F C:N .C:P N:P 4374 26.52.160.91 .6.74, A[FAGEIA Y F C N P & KHIR
o] 2 5, Hid C St R/ NMITE M TR AR STEAR S HIA (P<0.05) | N it R/NIT A HASHEA ST A (P<0.05) , HEAFIHA
ZIE A P EREFARE(P>0.05) A BERETRANHA P A (P<0.05) , HH C:NFC:P K/NIFE TR A SHEA>
FAR(P<0.05) T ARFHEARM 1 NP AFAERE 25 (P>0.5) (HE LT HA N:P(P<0.05) , =% NP LT 14, ki Z
F N JCRMRS, MR FRARTEARMN B C N i 2% 5 FUHDE(P<0.01) , FARM i C 5 P & i 22 6] &2 25 7 ¢
(P<0.05) JEAFBEARMN A N5 P S S BETME(P<0.01) . HHEAVLIK(SOC) , H A% (STN) [ )2 I % i FE T
(P<0.05) , T8 4% (STP) WIRF + 22 & A= W 454k ; SOC 5 STN L& STN 5 STP Al & 0% W 2 1FAHE (P<0.01) , T SOC 5 STP
[FIAHDGHEAS B3 (P>0.05) o JURATHIRM, AN I C N P bS5 5 32 3+ F5 ), FeoR it ik 22 JEAR I R RS2
HIEHE TR, B R IR S R G IR U E AT T S, FEON SR SR T X IR AR S R G 5 0 R i 1
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C, N, P stoichiometric characteristics of tree, shrub, herb leaves and soil in

Kanas natural forests of Xinjiang Province, China
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Abstract: Study of forest vegetation and soil carbon (C), nitrogen (N), and phosphorus (P) stoichiometry relationships
is key to understand the interactions of ecosystem components and explore the growth status and ecological adaptations of
plants. We selected 30 major species of trees, shrubs and herbs in Kanas natural forests and their habitats as the research
objects. ANOVA, correlation analysis and RDA analysis were used to comprehensively study the stoichiometric

characteristics of plant leaves and soil and their interrelationships and to reveal the differences and similarities of

ESTE SHRgE 5 /R B IR KQUH A5 # 1% T-RHE QR St 50 H (PT2107) 5 B H AR 54 (41761013)
W7 B H9:2022-08-31 5 W) 25 tH KR B #7 :2023-06- 27
# W IRAER Corresponding author. E-mail ; 274295760@ qq.com

http ://www.ecologica.cn



8750 xR 43 4

environmental adaptation of trees, shrubs and herbs in Kanas natural forests. The results showed that the mean concentration
of plants leaf C, N, and P were 469.66 g/kg, 23.87 g/kg, and 3.67 g/kg, respectively, in Kanas natural forests. C :N,
C:P, and N :P ratios were 26.52, 160.91, and 6.74, respectively. There were significant differences in the leaf C, N and
P contents and their stoichiometric ratios in different life forms of plants. The order of C content was tree>shrub>herb ( P<
0.05) and N content was herb>shrub>tree ( P<0.05). The difference in leaf P content between shrubs and herbs was
insignificant (P>0.05) , but both were significantly higher than that of trees (P<0.05). The order of C:N and C ;P ratios
was tree>shrub>herb (P<0.05). Leaf N:P ratio of trees and shrubs were not significantly different (P>0.5), but both
were significantly lower than herb N :P ( P<0.05). Correlation analysis showed a highly significantly negative correlation
(P<0.01) between C and N contents of the tree and herbaceous leaves, a significantly negative correlation ( P<0.05)
between C and P contents of herbaceous leaves, and a highly significantly positive correlation between N and P contents of
shrub and herbaceous leaves. Soil organic carbon (SOC) and soil total nitrogen (STN) decreased with the increase in soil
depth (P<0.05), while soil total phosphorus ( STP) did not change significantly (P>0.05). There was a highly
significantly positive correlation between SOC and STN, between STN and STP ( P<0.01), while the correlation between
SOC and STP was not significant ( P>0.05). Redundancy analysis showed that herb leaf C, N, and P stoichiometry were
more susceptible to soil factors than tree leaves, and shrub leaves were not affected by soil factors. This study focuses on the
nutrient stoichiometry characteristics of leaves and soils of trees, shrubs and herbs in Kanas natural forests and their
correlations, which are important for revealing the nutrient status characteristics of forest ecosystems in the region and

providing theoretical data for the subsequent study of nutrient limitation in forest ecosystems in the area.

Key Words: ecological stoichiometry; Kanas natural forest; life form; soil; leaf

BRI A S R G R M AL e R PR A SR RS
e Eit e R B S, RGPS A B R & B TR AE, LB S IR T SRS REZ M A
FKFR, GNP ICHR R B AR A S A TR | FEA Y A A A o A AL AR 1 0 T K T AR, R
BREMEHIINREA B EBERERD . NP BERIAEY IR BRHR S  C NI C P BB SAEY) N |
P A FHRCRRAER AR B, X TAEY C N P AR LRI T I A AR 25 R 5255 At
SRR AL AR ) S8

AR CMA SRS C N P AL MBI F 2 E D TRAR-AEY- LG 257" 8020
—RERZ IR X Rl DA [ AR 0 R A (25 A SRR . BRI T | AR T A 1 R A i o
(12 PR N P ArECAFAE 22501 A B ISR, R R A AR R A E] C N P A2t i LU AR AR 2
ST HEARNE N i AR A R S AR A R A T2 P R T AR AR
AR ORI R RVE TR B TR R EAR  FEARRYIAE R — A B2 T X T N P FR 4 38 IR A5 AP AE
e [ 7 S S AR ) DA TRAAE Ty R 25 R GE i XT3 IE L N P35 0 SR IS 2 75 L THEAC N AR B
N SRR B ZER AR, eAh , VR A A LA AR A7 1) ) R Al B 2 A PR 2 SR i i
255 e M G 2R 5 RN B8 77 0 35 B R Al T R AR 2 DDA G, S RUABL ) I PR A A I AR 9% 1 2L
ARG ) Ve RGNS R DI RE R A 7 1K R, AR S B A GO RIS AR B

W LA ST R SRR AL T B I AR A DG ) I 1 g 2 A g i ) A A RIS e J ot 1 3 1 B T 2R
PRI AT LS8 (N TR RS TR S50, 7R SCI S LL A B 43 RO 3 262 TR BB Y € N
P AESAR R S e Z (R A AH ELAE D P 12 AR = AN R (1) AR A6 R R G
N P A A A R ? (2) AT ISR S AEA R LR B ARl 73 A 7 4% 3R 70 D0 3R (W47 L] M
WeZ? (3) MR A C N P AL AT S I WA T A RSG5y i DA BT, DU D SR W e 44 37 K
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PIMRA S RGO FR IR BRI FH LS AF ) 15 15 AL A 42 BB AR
1 ARMBFTTIE

1.1 WFFE XA

A5 DX T 80 PG G A 7 L B A 4 30 [ K A AR DR 971X (87°01745"E—87°3350"E, 48°3618"N—
48°38'56"N, MF 1K 1064—3147 m, IR 673 km®) . AEFJIE-0.2°C 4 H BRI K 2157.4 h, 4F 2 [ K
1065 mm , AFEZ8 K B 1097 mm , TEFH] 80—108 d, HAT B A IR i € 1L ICUWRRRAE ™, R - M 1
FReEr Akt pH fHR 5.78—7.62, MRINLHETEAA VG0 R 75 1 #5 ( Larix sibirica) VAR 2 42 ( Picea
obovata) VEAARIN LA ( Pinus sibirica) \VEHFI IS K2 (Abies sibirica) PERME ( Betula pendula) o AR
BB IR 2% 22 (Lonicera corulea) | 2 H| 3 1% ( Rosaacicularis) 21 5 #iA% ( Vaccinium vitis-idaea ) , K M55 28 5
(Spiraea chamaedryfolia) %5 , AP EFNAG Z M & ¥ ( Carex polyphylla) MM FZK (Poa nemoralis ) FITEFE
B85 ( Elymus nutans) g2t
1.2 eIt

T 2021 457 H % 8 HERIRZE ILME AT F AR RAP IX AR AR P S- A TR M IBORE . 76 R SRR T4 o A1 i [l
P (1450—2250 m) , LA 100 m Ay [ B aEA TR 3R 401220 SR 43Ky O AR IR BRI 2 SRREAT . TR NI IR
AP 14> 20 mx20 m AURES R, HAT 18 NREVERETT . AR X 2B e R MR E 51> 5 mx5 m /Y
TEARETT AN S A1 mx 1 m BYREAKE T
1.3 KEdCRIE =N

AR R Z R A RO SR AR )2 JEAR)Z (A Z MY R 28 00 S AT 0026 ik B 2 R
H>50% FIPEHATTA(S Bl FEA (S F) FEA(20 Fh) (36 1), AT R KBS HIJORH R ILHY)
i ARAEAS R BE (o KD SR AL (AR (PG g L) SREE R — At 300 g, BT AR 1 N 4 R
“S”RVBURETL R S A0AE 21, FH 440 B 0—10,10—30 ,30—50 em Ab A HHEREAR K 25 300 g, KR
i R A ST T AR S T A MG B S el ML E R RESL A 65 CHE T R H R |
FfEstId 100 HEfJEIE C N P, 3R H AT, £259F0 100 H G5 52 118 pH 155 5% (EC) 5
TP (SOC) (2% (STN) F4f (STP) ,

F1 EHYER
Table 1 List of plants species

Ay Y life form WFh Species Bl 4 Families 44 Species Bl 4 Families

T+ K Tree PEACTFE 74 A AR PERHE HEAR}
AR = 42 AR PUAFIE A2 FAFE
(RSN 2R /N AR

JEK Shrub By 7R 28 2.4 BAR LI HaAt
KM 5 R Z 7% TR
[BE P JEE B s

FK Herb KR EHEA FIAERL PHELFL
BriEA 2y EHEA LyATE PHELFL
SRS EHEA PEITE R
JRAS FEFARE EER HERE R
Wi 7R 28 28 AEF BAT 7 2 S A R
LiDIN JRIER 5521 PIER
2RI B L X Bent- SRR SHRE
i FBOR RARE T SRR SHRE
e Rl R RARE E N EN X
By /R 2% G ek JLETR Z M H W}
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5 398 C ) FE B TR A R ARG 52 5 N 57 2 ) 000 2 16 P 40 E 3R L By s P 5 o ) 000 2 0 P 4R B e
Fbfaik, H3EH S5 (SEC) B SR (B KRG EC215 SE47005E ; + 3 pH R H pH 3T (K FI0E 40
HI122) 5, 2K+ ek 501,

1.4 FARLES 5B

fdiFH SPSS 22.0 BT EAR BT . B X BT A BT K-S K, X P<0.05 BYEHEIEAT LA 10 IR
B AR A IEA N, R R 7 220817 (one—way ANOVA) HLETR AR Z EARZE FARZMN K
C.N.P C:N.C:P N:PFAFLZ C NP FazEsM A 250, Hio N 222 575 (LSD) T EHE £
A A T 22 AR50 WA Tamhane's T2 B T2 B HOES, B EMKF P=0.05'% R LM ke )
At C NP SEECR, BH CANOCO 5 BT ICAR AT AER, s #rsgmnt i C NP fb24it i
f) BB R, BT B SN FRER . BUESFF S E bR IfEZE TR

2 ZER5HWH

2.1 FREERN R C NP &k HiTEH

Fenf JEM FE 3 AN ZW C SRR EE (P<0.05) , B NTTA(524.83 g/kg) >HEM(509.50 g/kg) >
F(450.57 g/kg) s I N &5 (12.98 g/ke) W FAIRTHENM (16.62 g/kg) FIFIF(28.07 ¢/kg) , HIEMFIE
2R R E M P &5 (4.03 g/kg) Feih, B P & (3.83 o/kg) IRZ, M P & (2.05 g/kg) H Ak
(2), HULATHL WYy RIRMITHERL I 7 25 0 R BT B 22 R IOR,

MH C:N A C:P 4RI i dx 1 (43.67.249.33) , R 2 (35.56.,161.96) , B H¢ K (19.67 .
136.99) , H. 3 FhA:= 1% U] 22 5+ .3 (P<0.05) . FrM N:P(5.98) FIHEN N :P(4.56) 2= 5% A W3 (P>0.05) , 1§
HYMET R N:P(7.84)(£2),

R2 TREFREYHATREERHILE

Table 2 Contents of leaf nutrient elements and their ratios of different life forms

T
. <g5;g> <$lfg> <gl/)lig> N o N
TR Trees 524.83+38.68a 12.98+6.37a 2.05+0.81a 43.67+29.73a 249.33+57.33a 5.98+3.09b
HEA Shrubs 509.50+25.98b 16.62+5.13b 4.03+1.53b 35.56+14.18b 161.96+102.35b 4.56+1.66b
B Herb 450.57+46.76¢ 28.07+10.34¢ 3.83+1.38b 19.67+11.82¢ 136.99+63.36¢ 7.84+3.19a
K Total 469.99+53.23 23.87+10.89 3.67+1.46 26.52+18.45 160.91+100.54 6.73+2.33

[ B[] /N - R R AN ) A 16 B 0] 22 553 W 2 (P<0.05) 5 C o M B et s N b i 6URE s P I O a5 €N IE T BRAELLE 5 € P2 i Bkl
HS;N PLH'FI“%%[?K

2.2 SOC . STN STP &t HFAE K AR A

WFFEIX 0—10,10—30,30—50 em 214 SOC HF-ME S5 45.67.28.97 .19.32 g/kg, STN “F-H{E S35
91.93.1.16 ,0.88 g/kg, £ )2 [H SOC I STN 2257 1.3 (P<0.05) , I\ B3I & & S niE s B B iRE
REME(E 1), )20 STP 225 R B3 (P>0.05) , \_FE T FH4{E 52 0.69.,0.59 .0.71 ¢/kg, iH T2k H
JHABL,S0C 5 STN J& STN 55 STP & i [A] S b & AH G (P<0.01) ,SOC F1 STP 7% i [H] A ik 2 AHOCHE: (P>
0.05) (K 2),
2.3 FREFI R C NP FHRIKER

TeARFNFAM F C N FER 8 E AR (P<0.01)  EAMY I A C 5 P & BFEFAMI(P<0.05), #
ARFIEAN A N5 P & W IEH(P<0.01,K 3),
2.4 SRR R AR A SE TR AR B 2 I T

X AR R S 54T (DCA) 1331, e R AR BACH: oAl 2 i DA HE i Sl B B2 B2 (LGA) 1Y
B RAEMK A 0.42.0.25.0.25, HIMET 3, IR RDA #4504, TR H C N P Ab2E T padi i) 2
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THECEE THNE R TP AR
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Fig.1 Distribution characteristics of SOC, STN and STP contents in soils of different soil layers
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Fig.2 Relationships between soil C and N content, C and P content, N and P content
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Leaf C content/(g/kg) Leaf C content/(g/kg)
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Q
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Fig.3 Relationships between leaf C, N and P of plant
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THE R 2 FI 25.5% , FL55 TRV 1A i RE AR R 13.4%F11 12.1% , X% - C N P Ak Tt RS2 e
T 19 BT R R R 49.3% s HEARM R C N P AL i Wil i) 2T R 2 ok 20.4% , 58 TR AISE 11
AR R AT B 18.4% F1 2% X0t R C N P AL=F 312 A i R 156 &R 19 BT B i o0 89.4% 5 AN K
C NP b2zt sy widh i) BB i 2 AR 75.2% , H50 TRRNSE 1l i B Rl 74.3% 1 0.9% , Xif it
FC N P AL FE e PR 156 2R 0 B3R 98.8% , 22 T Il T LA I i UL A TR 55 - € NP
et 5 HER TR, U3 £ (%R 3),

BRI R NP &&#5 SOC STN STP 2 IEM &, Hit A P &5 SOC :STP STN :STP #iAH3¢;C :N,
C:P5 SOC.STN STP ¥R fAH ;i F C.P 5 SOC :STP STN :STP £ iFAHE ; B4 H ¢ 5 SOC .STP 2
A, 5 SN :STP 2IEM K, FEARM H N.P 5 SOC SOC :STN SOC :STP 5 FAHX, it H P 5 SOC .
SOC :STN ,SOC :STP 2 HAHE; H C:N 5 pH HAH, A K C N P it 5 R A SR /I
(El4),

£3 MAF CNPUEHEFENEUBERETRIN

Table 3 RDA of stoichiometric characteristics of leaves C, N, and P

B A N
v N R 5 R TR
; - PALISEEP S5 M B R N -
1 Herv i HHE( S S f) A Rk
i . . Correlation efficient of Cumulative percentage |
Life form Axis Eigenvalue . . Cumulative percentage
influencing factors of of the leat/% .
- . of the soil-leaf/ %
stoichiometry of foliar
TR Tree I 0.134 0.474 13.4 49.3
11 0.121 0.610 25.5 93.8
111 0.017 0.469 27.2 100.0
v 0.000 0.294 27.2 100.0
HEZR Shrub I 0.184 0.447 18.4 89.4
I 0.020 0.518 20.4 98.9
11 0.002 0.576 20.6 100.0
v 0.000 0.602 20.6 100.0
R Herb I 0.743 0.877 74.3 98.8
I 0.009 0.547 75.2 99.9
I 0.000 0.358 75.2 100.0
v 0.000 0.523 75.2 100.0
3 Tt

3.1 30 FEYIM R C NP A2t RE

I A R X AN AR B A A R U A B Y C N P AR R RE I A S R 4 ¢ LR
FIN P FR4 BRI SR ASWESE AR R F2) C 5 (469.66 o/ kg, 3 2) 21T 4 EK 492 Fhfili A= #4924
C 1 (464.00 g/kg) > RIS T AR FHIRAHB AL HAE DI - C S (414.3 o/kg) 7 FT: P 6w 37 4 2R Aok
YIE R C B (427.5 g/kg) M X AT B R T R X A SRR s S TR AR A5 07 ML A AS TR W 498 3 R SR
N 1 6 B R LU X AR RIRAIG, O B AR A T RE S A i BRSS9 g R e B A 41 4
JERE 0 CO, I R A8, T A ML A B Ak, b —F A0 s v 4 i DX i R ) 2> 3 R B B 1
FHrRIE AR AR R A C A TR K C R RS L E R Al R I, A Kk
RGN ISP TR BE 4050 . AHFGE XALPIT - N 5 (24.36 ¢/kg, 3 2) T 2ERM Y0 A N
Fri(18.40 mg/g) | AIHB R T4 753 ARl ALY N S5 (18.60 g/kg) ' EAR T ERS IR Z i &2 HL
FUARTEPIX N 57 R B N A6 (30.81 mg/g) 7, MICHFoE M, b R A P it 5 sk R
R R, EARHFSE b 30 FAESI M P N 3.62 g/kg, B W T 4 BRI A B 0 O 2
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Fig.4 Redundant analysis of relationships between leaf C, N, P stoichiometry characteristics of tree, shrub, herb and soil factors
SOC: 3% &k ; STN ; -3 75 ik s STP ; L3l % &k ; SOC :STP ; L3RRI L1 ; SOC :STN ; -LHEBRA(LL ; STN :STP ; 13 AW LU ; EC: Lo &
R pH ;L IERRURE ; C o M)y & Bt s N 3 U Py M & B C N T BRALL ; C P i R BRBIE LE s N P2 i R LL

(1.77 g/kg) 2 Rk [ 753 FHEEHUE I P &8 (1.2 o/ke) ™ X F B H TAE K2 AN L, MRS
F = AR 2N v NP AT R AR AT 3 B0 A B R 0 R R0 L e N B SR AR L A
I EZ BT KBEIG AR S B, N 80 A NP S et

C:N.C:P e T AR o B C AL RE J7 B3R FIRIRCRT . W g i KSR AR 30 Al i A4 9 119
C:N(26.03,% 2) m TABK 1 22.57 ,C:P(162.52, 3% 2) MUK T4 B F 21K 1y 2320207 W 3 MK TE
HTE S L ARBRI A4 31.79 11 386.411 " RIS 4 Fr g YA AR X ZRAKAY 36.69 Fi1 438.781%) 3k nl g S K ks 4 K
SRR ARG R N M P S (R 2) , MTREZEHEYIAN C oo R & =R s HAR R B0, 50 C:N Al C:P
M FEZLH R N P SR> Koerselman ™' 7E X1 #4245 R AE LB 453, N P /NTF 14 FoR
FEYAERAZE] N JCR RG], NP KT 16 FoRntay A K 28] P e R R, i N :P 78 14—16 B 52 %] N P J0H
LA PR 2k & 35 e AN SZ IR AWEGE R 30 FPAEY) N P ARfBYE I7E 3.30—11.98 Z [A], ¥{H K 6.72
(% 2) T EHMOEIIE(16) , BRI SUE AR 1) A K 52 3] N BRI, 555 ) 25 5 Ho X R o8 %) %
N JCZ BRI A RLAEE) | 25 R G R ZR AL B AR S O A B 0 B % N BRI, FAHT R Ao 3
AR IS TE] K LR 8 B A, P B =
3.2 FRERI R C NP AL2ET R A9 25 5 AU DG 1

ASTRI A= 3 AR A R0 A R A R A e sl I R B 45 ) AR g FRE R R C
NP SiZEREE(F2), AR C HaiEm TREARMEAR(P<0.05), 1M 5 N P L TFHEAHM
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WA, XS LR —20 % SIS TR A FL AR AN B A T NP RCR A s R B
I C N C P M M A KO REE 7 AR S C N R C P BRI TR AR SHEA S AR AR
A T ] 25 5 5 3 (P<0.05, 36 2)  BRIAFR AR A C [RIMLRE T4k N P R AR A K e ™ i
FEfR —EBE T O T 4R B B0 & B RS IR Fh AR AN [R) A= 36 AR A R BT AN [R] R 57 43 R SRS

AR BT R IR, FEARFITR AR N S AR f P Sy 5t A ¢ a2 B A (P<0.05) 7
WEAR I R TEAH DG B N P E s JRRE C & s i/ (& 3) , R B30 e F T a5 H# a5
H P A K 22 AR e R o G A5 A R AR A C NP SRR e R HLAE (R R C
LTI AR, N P T AR Y T WA BT, B C X N P A “FBAER] ") B % BoAC F FstE At
AN SHES P SEIFME, KW N P RPN 2P0 & R — 8ok,
3.3 SOC,STN STP 50 SR BHAH G OC R

SOC ,STN . STP JTERAE MY A & B r b 550, A i 2 /0 DL A BRI, #8235 e 20 4 49 1) 1E
WHEKKRE™ , AR 0—50em SOC FHMH K 37.32 g/kg, i T2 E 1T C &Y 24.56 mg/g;
0—50 cm STN | STP & HAE4M 514 1.18 g/kg F10.64 o/ kg, KT 4= [H 11 5 HH4{H4 (1.88,0.78 mg/g) ", It
#b,S0C STN (STP & & iy A2 A6 BAT — & 1072 S, B 3385 I ik SOC (STN 5 & 2 /), .45 51
T ) 22 5 35 (P<0.05, [ 1) 511 STP & 15 W R B — 2 i A e M ,0—10 1 30—50 cm JZ STP &g & T
]2, FLA5 ) UG 2 3% 22 57 (P>0.05, 1 1) , 3% 52 MR AT 45 R —30 ' . Xl fig5 SOC STN (STP %
TR IEA 5C,SOC F1 STN F=ZEf IR T 364 LI 7 5 A8 5 W0 1) o3, SZ W K IR BT 55 S8 B R
FEIME T IR B R R s STP e —Fh TR e R | 2 M B SRS RS, BBk
VT A A, USRS I VA58, 78 - 3 h R RS SR A, DR Ik STP 35 B A 38 A2 ] B o A e ¥y 20
M HT I SOC 5 STN Z 8] (P<0.05, 18 2) F WA C N PR ICE Z [0 5 ARG &, T RE & oA Ak
BRGT N ZWWIMKE C R, 7 H SOC &I STN ST R o fb/EA, it £3 SOC 5 STN
EIEAE STN 5 STP 2 1 3 1F A6 (P<0.05, 18 2) , 1 SOC 5 STP T E X ZR (P>0.05,182), x5
AR ERE T L R R AR OB 5T 25 SRR TA] , SR STP 832 5540 WAL I 52 (B AE FR M AE S R G h TR 75 )
FEFR TR PR T N AL, RIEHAA P AR, TS STP 5 STN Z AIfF/E—E FIM KGR,
3.4 JREERM R C NP &t MO beEi e S R R OE R

TCRATHT R TR A BR G HIERF R R AR EER (R 3, K 4), EMHEFAET, HAME
Yt R A2t i 2 2 FIEH RS2 TR R IR R SR ACR Z g, T g5 LA R LA R A
AR (D) HARMN R CE&EE SOC 2 5iAH XK T HE & i FAWF 5 R Ha RS B RAE MR SOC At | C 7% &bl
MR T AR — G R, S EHR R 51k 24P RRZ RIS, BAM B N P & &5 SOC 1EAH
XK, FEEE R A 38 3 v R JR TE ) AR R R T o R R A A AL, A LT R A R AR 1 A
AL ESEOUR A NP S REMY S SRR B o R E 5 (2) BAR G HEAA L
BRI R 2 BT e K HC AR FHZ B0 52 m B Is  RIHE 8 R T AR R ™ 78 5= 1 B
AR ML TS (3) ARG AR T AR Z o — AR AR R BV AR TR, A, A K U
PR ERE ZH) N P T AR Xt SEEM A N P SRR RAEARNE (F2) ;77K
i N :P 5 SOC.SOC :STN ,SOC :STP #J 2 IEAHSC, v B2 o T SOC 5 STN HA M (& 2) , AFR R#EA
Rt A2 3 N BRI (R 2) , X STN R HACREE R . B6Ah, IR AR P 5 SOC SOC :STN SOC :STP £ ffi AH
&, HM A C:N 5 pH 2 GUHE, AT BERWE 90T R IRAR LR MR 32, 41 R UE 75 40 1 43 il 4818, C N A RE i
T BRI LU B 2R P PR TR 22, JEIT 3L P 5 C N ASREIRI AL Rk, BLAMEF R UR T5 9 43 3 3 - 3
FRAL)E AT T St P pgs Ak et T P A E SRR STP A3 fE 2 JEAM - € N P fb2fif i
WA Z + FE K F52 00 | A e 5 AMFFE B AP a8 B DO R R S ZERIRAESR B 3R 70 & it S o
BEdF b 56, AN AP A A C N P F250 & AR AE T 22 (10 02 b [ B (08 PR AE A B ) 30858 338 1y
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JIrpE , 134 B R B S A A LR R 22— ARG o TR RS C NP i R
S e TR R BOANR] (1 4) |, BEWIAE R [R] A= 358, AN [5]9) Fof o [ — Fof 37 23 ) 5 3K B 0ok B85 193 10 077 5 0A
[F] 407 5 o ) R A R0 S0 T4 3% 40 P TR P DR A K, HEACRI TR AR U B 22 b 7 43 B B4 2 T2
Hysd . ABFTE R FRRE AT A AT R R X T B DR 1w 7 AN A ] S A AN ] 2B 95 AR X T B B
AT AN TR A3 L S, S RAR A R O U I F S A B s e A G

4 Zit

(DA C NP FEAEMNFAETERE RIS A P &R ATRARSTEARS AN & &5 8 HASHEAR ST
AP S HECAHEARSEASTIAR,

(2) W €N HC P S NTRARSTEARS A I F NP RS TRARSHEA TR H A K32 5] N BRI

(3)SOC HI STN #E4% 1 2 [0 22 57 8.3 ( P<0.05) , =M 0—10>10—30>30—50 cm; STP W FE4 + 2 1] 2%
SARZE (P>0.05) ;S0C 5 STN J STN 5 STP £ & [A] Sl B A& (P<0.01) ,SOC F1 STP & & [A1 %A 3%
M (P>0.05) ,

(4) TR ARFEAM A C N WD E A (P<0.05) , BAMNF C 5 P &R EFAIE(P<0.05), 7
ARFIFAM R N 5 P &8l i3 EAE(P<0.01) s TEARI AL T, A Y kit i 252 TR i
SN TR AR R HEAR M AR 2 g
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