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ARG, BE— R T 350, JaiB 750 LI L, SRl
IRy LA X, S A i 2, Rk
BRIt o . 1% X8 IR A, eI
BER, ARSI 13.1C, = 10CHE YRR
3 846.1°C, P44 H BRATE] 1 766.3 h, H PR
50%, HMRF36%, FIHICFEW 223 d, 4FKFHE
FEST R 7 383 Jem®, TR AR, SR
D H TR, 24 PRI K R 435.8 mm,
ZAETIHZE K 1 972 mm, HAEBIEAK R 4 1%,
BEWNEHWAL, 6 ~ 9 A K & 2Rk
[ 75.8% A 38 5 R AR /N P i ELf R R S
it BEA (RENF ) MY, FBEHE ATy
IR, AR, WIASELL . AEPO/NERR L TR,

14-16
e

2 WRAE

2.1 P E SR

2017 427 A ), FEWFRIX N AR KB
— B0 AR R . R WIYHSELE . AR
AR R, R4 6 PR B R AR & (4%
MREAERARBL L 1, I EPE R WL 2), FE4%
RS N BB 3 1 30 m x 30 m AUBRIEREH,
AR HE “S” BRI A A & S I AR AT, A
0~ 10, 10 ~ 20, 20 ~ 40 cm 3 JZHEATRAE, ¥
FARZ R L ERER G, BREMYIRR . S5k
R, B ARERASIGR A S i S g %, KT
it 025 mm TGV M4k . R e
JCE (H: FCPRARE 2. SR ),

® 1 TEEHEBFEHETR

HIBEZEA AR (%) HE (%) P42 (em)  SEHRE (m) FEPEAF
R 52.3 0.76 8.2 2.56 W%, DI/NBE, BUTAE, ANTEEZRSRE, WISELE,
INVERUR, S H A
ARl 47.6 0.43 6.1 1.41 KR, R, AT, DUNEE, b EUR, I
BEAEAR, NH W45
TISEAE 81.3 0.62 15 1.22 DHG/NEE, RISk, NEREE, RS, ek, e
BE ORI, AT
AEPE /N 76.5 0.71 1.8 1.30 DVRANEE, NS, N, JITHWAY, Bk
TREEREHT, HEfE/NBE
[ 53.4 0.56 0.8 0.80 DAG/NEE, BLTAE, SRR, NSRS, T
B2 VNI VYAV N
W% 72.6 0.43 1.43 1.20

. /D /NEE (Berberis potaninii ), BTy ( Campylotropis macrocarpa ) , INHFESS3R (Rabdosia parvifolia ), iR ( Banhima fabri ) , i
H W4 ( Ajania potaninii ), ki ( Pyracantha fortuneana ), 4% (Rosa hugonis ), U ( Elaeagnus umbellate ), JIBEAER ( Zanthoxylum
piasezkii ) , /NEEEIE ( Jasminum humile ) , R4S ( Rhamnus davurica ) , HEAE/NSE ( Berberis aggregata ) , WIki—F ( Lespedeza bicolor )

2.2 METTIE

pH (AR FH AL, & R R R ikl e,
IR A5 HERALRE . HHesm. &
A TCE 311 (EasyChem Plus 4> [ 34k 53t
1) 43, SR AR A SRR T S, AL
Fb R 4
2.3 Bl b

K H Excel 2003 1 SPSS 16 % {4 % % 98 i 17
it r, HHEC:IN, N: P, C: Pt LR
P bR, It B 7 2200 (One-Way
ANOVA ) (1) LSD 3 7F 47 i 25 14 A6k 56 43 A A [] AR 7Y

FIOCRIITR L, A0S EZ A SEE R ]
Pearson 737, B A-FIME = bRz,
24 X HASETHR R R SRS
ANERE RO B A= A R R IR 25 5 PP
KBS R Rk, A T
X.= (Xi_Xmin )/ (Xmax_Xmin ) (1)
X =1- (Xi_Xmin )/ (Xmax_Xmin ) (2)
e X ) —RBeRBUE; X () — SR
NRESRIEAR; X () — SR R HEIIRE R AT G
X— MR LSRRI AR I ME 5 X, X 254K
T S b BAE BR A B R AR/ MEL
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R2 AREEHEEHH T IR R

g s +J)Z (em) e (%) pH 1H RHE (g em™) SFLBRE (%)
KR 0~ 10 0.23 8.52 1.47 31.64
10 ~ 20 0.22 8.56 1.52 35.20
20 ~ 40 0.22 8.55 1.41 33.14
¥fH 0.22 8.54 1.47 33.33
AR 0~ 10 0.20 8.76 1.42 29.65
10 ~ 20 0.21 8.78 1.48 31.88
20 ~ 40 0.19 8.73 1.39 27.82
¥ 0.20 8.76 1.43 29.78
IASETE 0~ 10 0.19 8.72 1.46 30.94
10 ~ 20 0.20 8.72 1.52 33.65
20 ~ 40 0.22 8.72 1.41 29.65
i 0.20 8.72 1.46 31.41
PR 0~ 10 0.25 8.93 1.47 31.24
10 ~ 20 0.23 8.96 1.52 34.79
20 ~ 40 0.24 8.94 1.50 31.96
M 0.24 8.94 1.50 32.66
A 0~ 10 0.19 8.78 1.50 31.81
10 ~ 20 0.21 8.73 1.48 33.12
20 ~ 40 0.18 8.73 1.44 31.97
B 0.19 8.82 1.49 32.53
BiilE S 0~ 10 0.18 8.81 147 32.58
10 ~ 20 0.21 8.79 1.38 30.30
20 ~ 40 0.22 8.77 1.43 29.57
B 0.20 8.79 1.43 30.82

3 RS54

3.1 A[FEMEILIER C N, P&

F RV S 45 6 Fivi w3 i A (b LA R —
B, WA AEVG N BRI AR A R
IR V7 ERIAE, RIRREE IR
PRGN G o R TR, ITYASELERIIR 5%
T it 25 - SR 49 498 i 4 e 55 e 52 3 T 28 ik 94
FEAN A IR EE R ) ARV /NG B A 14
B4k SRS ERIHN 20 ~ 40 cm >0 ~ 10 cm >10 ~
20 cm, VAFHSEAEABRIS 2 FRREBHBAYRZ - C B
e A RHRAE T3 C & Bl AR, P
FHON 1233 ¢ - ke HUCHREPE/NATE, il 870
g ke FARMRIIHSEEMR, J637g ke (EI1);
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SRR 3 21458 C P B i TS SRR 1.9 £%.

Y BT 2 A1, 6 A a2 Y 4 EN S i A AE
0 ~ 10 cm JZd5cf, BRERE. TR RSN, A
0 ~ 10em T3 N S EEEET 10 ~ 20 F120 ~ 40
em 12 (P<0.05), MREMRTHERZN G HEKE,
H091 g - ke''o A MMRAE L HEP N S P IEE
PN FRAS > JIE > IR > 4P/ VAR > TISEAE >
RIS, FErP R N SFH B RIS 1.4 48,

HE3ATLLE N, 6 FEpM 3 2P &
ORI B IR . PSS AR
PR+ ZIRE NS V" B0, 7810 ~ 20
em 3E PSR WA, VNG
P il £ )2 R R B R A8 v B, R ARt
Herp PR - BRI RG0S RIS
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1 ARIRG FERR A — SRR AR R 122 H 3 i 22 5 W (P<0.05),
ARV NG TR AR ISR [ — 12 LI 22 7 B3 (P<0.05), T,
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EOJ
o 06
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MHIZEE

il

ARZF R

AET/NETR

B3 AREHRETESHSE

3P LSRR B [R)JZ2 [l A 8 P i, RS
IFR)ZE A P& i i E LT AL (P<0.05), 7E
10 ~ 20 em A, EP/NAFL BRELZM P
w4 T HAL A AR (P<0.05), 7E20 ~ 40 em
PR L2 P s 4 i 3 s T A AR (P<0.05 ),

KRR 3 2 8 P XY B A e R R AR
FEN047 g - ke, WACHITIISEM, FEN
040 ¢ - kg, HIEEFEHEMN 1.1,
3.2 AFRHEET R TR E T R
F e 3 AT, A ] g 2 0 R[] o Al 2 Y
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A IEGREE C 2 N HUEH2ZE S ARZE (P>0.05),
PR AR M, BV /NG, BREFFH L C:N
Bifi - 3 R EE B I T, C N fE AR L B o ~

10 em <10 ~ 20 ¢m <20 ~ 40 em, o HCAE 35 Bl 7E
1403 ~ 2561 Z[8], J¥ASELE C N IR 5L
SETHEREEE, E10 ~ 20em C: N fxin, H 188

£3 AREREBTFTRUFITELRE

- 42 e
(em) SR AR IHISELE LT EVEY A R FiFS

C:N 0~ 10 18.1 £4.6Aa 15.4+53Aa 13.2+1.9Aa 15.6 + 6.5Aa 14.3 + 1.8Aa 14.7 + 5.6Aa
10 ~ 20 21.3+9.7Aa 16.2 £ 6.1Aa 18.8 +5.8Aa 16.4 £9.1Aa 15.5+9.1Aa 16.3 £7.7Aa
20 ~ 40 25.6+11.2Aa 19.1 + 13.8Aa 13.4+8.2Aa 233 +7.8Aa 21.2+13.4Aa 18.4+12.2Aa

C:P 0~ 10 274 +3.1Aa 24.6 £ 3.8Aa 17.5 +8.1Aa 22.5 +5.6Aa 21.2+7.3Aa 18.5 £ 4.6Aa
10 ~ 20 32.2+5.8Aa 18.1 +5.6Aa 21.4 £6.3Aa 18.6 + 8.2Aa 20.5 £5.4Aa 17.8 +5.3Aa
20 ~ 40 31.4+6.7Aa 245 +9.7Aa 152 +2.2Aa 25.1 = 12.1Aa 244 +13Aa 19.2 £ 8.2Aa

N:P 0~ 10 14+0.3Aa 1.7+0.1Aa 1.5+0.1Aa 1.6 £0.1Aa 1.6 £0.2Aa 1.2+£0.1Aa
10 ~ 20 1.3+0.2Aa 1.3+£0.1Aa 1.1 +£0.1Aa 1.4+0.2Aa 1.2 +£0.3Aa 1.0+ 0.2Aa
20 ~ 40 09+0.1Aa 1.5+0.3Aa 1.2 +0.1Aa 1.1 +0.2Aa 1.1 £0.2Aa 0.8+0.1Aa

T RPEAENFE + faifE2E. TRPMC N LSD HLASS
FIARIA NG T B A R e 9 22 5 2 (P<0.05 ),

NGEEE &SR NS SE S/ O X IR
AN—F, HIEHE R 152 ~ 322, JIM e, W
SEAEMRI A AT R B ML, W¥ASEFE C - P
B+ 2 R AR VT B, R, R
A AEPENA TR AN R VT R, AR/
AR RE . AR C P HEAE N 10 ~ 20
em <0 ~ 10 em <20 ~ 40 em; fil#R . VW SELE A
A 42510 ~ 20 em C: PAESE, 4390k 32.2 il
214, FMR . P/ NERL IR N P L2
B TN T ARG, AR S RN A 3848 N« P B 12 1)

s [RFIARR S PR R ) — 2R BRI ) 1 2= el g 28 5+ 35 (P<0.05), [

IR SERE 5 a3
33 HEMETREAIES A ITRNCR
MEAMEHTA, £ECEN, P N:P
BEARABEEME, S5C:N, C:PEWEIEHML
(P<001); N5P, C:PEREFEFEME, HC:N
BARBENME, 5N:PEWEIEMX (P<0.01);
PHC:NEGAMKE, H5N:P, C:PEIEMK; C:N
5C:PEWENMAE (P<0.01), 5N: PG
Ky C:P 5 NP EAREEEHR,

x4 TERPAESETUFTELZHHHEXRY

C N p C:N C:P N:P
C 1
N 0.185 1
P 0.32 0.406 1
C:N 0.747" -0.317 -0.103 1
C:P 0.930" 0.079 0.042 -0.810" 1
N:P 0.335 0.636" 0.152 -0.281 0.324 1

T = FORTE 0.01 KPR WEHINE, * FRTE 0.05 KT AN

3.4 AN[EAEGCR R 4 AR R A S s T Y
AN

HIZE 5 Al A, SRR SR pR BR PR = O
SRR . A P, R Y R A
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FEIAE B RN - 3R AR Ty ThT 5 AR 4 4
B RBIE bR E R C N, pHAEA C, Hxt+
SRR BAE R R BUE AL AR AR . B R+
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M IS E L C s P ALESLBREE, X 3o R
VR R B BV BRI 2 IR 1T A2/
AR SRR BB R BOR OO P HEAE AL,
FLBRRE, XoF b SR Bl A PR BAAE 3SR IR LA
Py BRSO T RS A% SR I R R R

(4929 N A pH {EL, XS5k R PR e L 557
SrROCA BRPE T L o SR R BE TR, 6
P - M AR AR S5 HERE AT SE4E > T 2% > il
B> TRAL > IR R > PN R LTI SE4E
TR AR ATV e T S A AR e M Bl

£S5 AREEHREBTIERERHE

iR

Bt
R ARA T[¥ASELE ALV S %
ct 0.010 0.168 0.153 0.003 0.093 0.107
N* 0.068 0.051 0.014 0.138 0.189 0.111
P 0.214 0.069 0.021 0.159 0.060 0.105
C:N 0.024 0.219 0.144 0.058 0.149 0.109
C:Pp* 0.145 0.106 0.178 0.042 0.109 -0.101
N:Pp 0.070 0.069 0.021 0.154 0.185 0.107
pH {E - 0.192 0.176 0.148 0.142 0.180 0.110
Sdha T 0.156 0.159 0.138 0.153 0.002 0.108
e 0.162 0.128 0.182 0.157 0.165 0.057
JfLpRE 0.226 0.151 0.175 0.130 0.080 0.108
s R AUE 0371 0.172 0.490 0.156 0.355 0.387

MR AR 3 5 1 6 4 2

T+ FORIEEIR; - FoRdEiR.

4 it

HEL TS A 6 Fifig 1 C. N, P3Fp
JCE YIS EIEE S50 5.0 ~ 132, 046 ~ 0.83
1035 ~ 048 g+ kg''c HHEC, N, PHEHLT
A EPTKFE (AL <10 g - ke M2 E R RIEK
T, N<0.65 g - ke HAEHEMAT, 04¢-ke'<
2 P<08 g kg NPKF), PSR TEER
FHE R (056 ¢ - kg ) 1, JF ELIEAR T HSE P
FE S (28 ¢+ kg ) 0 X ATRE S T R4
TR, RGN, HEIRER, R
KEZE, HRARK, XEEHERG T R hE L
YRR R . S AERS, B C. N P Sht
Bk, HIEN EFE/NTFEENEAUKT, RFIZX
AR Z, R R, N E RS
RIE. P AR ITAN &5, 48 KEB /AN RE KA
Y EEWASCRI T, 2 BAR  W ASOR P 18 7A
SRRV HEREE F SRR SiAh, BETRER AL NE
t i TR S BIRZ AR AR R, LR R 2
LA 5, [T A U + D ik

fb, Rk e e s o, FRILT H3EREY
AR, S EEehRES A, I P AR,
AR . R, VAR BRERH &+

B C N {HRKE 2 MmEm TR, X e T
REWMARGRMFRI R, FHiEEELETZ,
KGR RGP IR RS P BT gE R — 5, T
TAIVASEML C: NTE 10 ~ 20 em o 6 FhARAKE T
C: N ZAEHEA 3, HAEY 134 ~ 256, Alfig
SERFRE Y 22 55— R R € N TR By
A 2 ISR A 4% 2 PRI OR B AL R A,
PV DA Gy oy ik, TRVE B A IR, A
Ko, HHEC: NEAR, FE 2% p
L, AR EIEE, IR R TR, T
C:N{H & Rz XA PR o e g, 571k
YERZKTAR, 3 i 4 T R P B SR o R BRI,
14 C - P AR UE Y A A ALY TR
JiC P 5N PR e 0 0 [ PR O — R e bR, 2
T3 P HLRE I RAR G, 8 C PR A TR
Yo A DL R 43, (i 13 AR P & iy
o, HASER; Wi C P AR ERMAEY S
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Yise S H M TEHL P, MWMAFI TP K. A
WFFE R RIAR . JT oA SEAE AR 2% 145 C - P £ )21
IR TG K, R BAE 10 ~ 20 em, 41
AR 322, 21.4 F117.8, M, BRAERIEIT /N
FRU) 38 C 2 P Rl 2 WIS S5 T, Hdg/ME
3R 18,1, 18.6 F120.5, 6 gl L3 C: P
(152 ~ 32.2) (K THRETFHME (136) Faskt
PE (186), FUZIX I 3 P w1k, +%
B R

N:PAER N R IZ Wi bR, -8 H T e
FEO BRI A AL 0 IR, AETE NG R R
FFRI 250 N = P it A 2 A TR T B ARG, R 28 3] iy
FHSEAER N = P B+ 2 B IR e R 5 7, {H 6 F
B IR N - PERE (1.3) dmim (R T2k
YK (5.9) FFECEHKFE (3.9) 2, Bi%
DI TAREZ S F A -3 N BRI, 33X 5 i X
AW, ML B RENP 086, NEF
Bz 7,

5 it

L R4y 6 R PR 58 N P
FEAET TR RIBE . ARFR, AP

L RAH 2% R e C N BB 2 /i
Thiis 6 RIAHBCRIY TR C: P N : PP (EIIT
AR T BT B AR E - EKF . 12X T
MZFNE R . NFRE, AR, +
HECH N, PEPFRFRRFEMCCR, WX
AR RRARIE T L s b SR s B R TP R, 6
PTG RSB FROUR L Aot A ey
ek AR PR A IISE AL, HUOIR A%, K
DRI, ROEPERIISELE . FRAFIRIE & LA R
N AT WA MR R . — 7 IS & A )
SR A A B A TR R, B R U
i S I AN, BRI P A
» ARHENTARA SR G - UEY) - IR
53R 8 RYETRIR

P
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Effect of different vegetation types on soil ecological stoichiometry in Bailong river
ZHAO Dong" *, WANG Qi" *, LIAN E"?, WEI Hai-long" *>, GUO Xing" * (1. Institute of Foresiry Science,
Bailongjiang Forestry Management Bureau of Gansu Provience, Lanzhou Gansu 730070; 2. Gansu Bailongjiang National
Forest Ecosystem Research Station, Zhouqu Gansu 746300 )

Abstract: In order to understand the artificial forest soil nutrient status and amelioration effects, the soil contents of carbon
(C), nitrogen (N), and phosphorus (P ) and ecological stoichiometric characteristics of different vegetation types
were analyzed to provide the theoretical basis and technical guidance for the spatial distribution pattern and technology of
afforestation for vegetation restoration. The changes of C, N and P contents of the six different vegetation types of artificial
forest, i.e. Robinia pseudoacacia, Sophora davidii, Wikstroemia chamaedaphn, Osteomeles schwerinae, Ziziphus jujube,
Vitex negundo, were measured with field investigation and laboratory analysis, and the effects of different vegetation types
on soil nutrient and stoichiometric characteristics were evaluated by fuzzy mathematic membership function method. The
soil C, N and P contents in artificial forest of different vegetation types were relatively low, and were in the middle and
lower levels in dry-hot valley region in Bailong river. The soil C : N ratio of the Robinia pseudoacacia, Sophora davidit,
Osteomeles schwerinae, Ziziphus jujube, Vitex negundo were increased with the increasing soil depth. The average soil
C:P and N: P ratios of the six vegetation types were much lower than the average value of the global countries or China. The
most effective vegetation type for amelioration on soil nutrient elements, stoichiometry and soil physical properties was the
Wikstroemia chamaedaphne, followed by Vitex negundo and then by Robinia pseudoacacia. Therefore, these three species
were recommended as the pioneer species of afforestation in dry-hot valley region in Bailong river.

Key words: vegetation type; soil; Bailong river; arid valley; ecological stoichiometry
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