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A

TPREL » AL FRARAL BRI SRR, RR A B R 7%
MR S HE R ARG R, B8 T EX
15 L B BARER S B R AT ST BT R, I AR S
P B B s E S A S R G Z R 1 1SR
KER /NI 2 B AR AR X B A AR AN
TGO IR BER A Hhe » (R Ay R i AR AL 2
B SR IRAL TR R B AR TR
A PSR EIE S ERIST

1 #REFE

1.1 HREXER

PR R WA B — HN KoK BA T AR
X ARIR FRMHILEEE ., s F BT H IR T
PR 11PN &% N A L NN AT ST 2 S e 3
AL % . W& X A T4 4 34°17.902" ~
34°28. 485", i #% 105°42. 21" ~106°23. 412/, Vg 3k
700~2 500 m FZR IR TG HB LU 3 , Ak T T 30 I BRI
Hiuts B 26T P a7 =2 18], 22 0 21 08 1 i
TS EY, F RN & 460~ 800 mm, FFF
PWRET~12C, +ERERERE L ELMRE
B A BT LR #R AR L pH 5.85~8. 30, A #L
B KR VRGBSR RIS S EARXT /N LU B
SRR YT XA, V2R B AR T S0 Ak W A o ) B i B
£, IR BEAMR R . EEBEAM D,

gy

HEE X T AR P PG Bk (Quercus aliena var.
acuteserrata Maxim) . 711 ¥ ( Pinus tabulae formis
Carr. ) JHEIIFA(Pinus armandii Franch) 3 ; BER
WFh LU T (Euonymus phellomanus Loes) . H
18 (Symplocos paniculata (Thunb. ) Mig. ) &1l &
T (Rubus pungens Camb. ), £ 48 Z. & (Lonicera
maackii (Rupr.) Maxim) g F ; B ZAH Y L 40
& B (Carex rigescens). 7§ B (Rubia cordifolia
L. ) §T K (Anemome tomentosa) g B (Asperella
duthiei Stapl. ) T, WA R, RIRMMAEM K,
B PR HA BT L 5 35 S0 (R R TE 5 YR AR PRObRORE 2 5
BRI BB B4 N ARG T FERHE . A&
1.2 W\RAE
L2.1 FeEHi ke

2014 4F 3—5 L, EE R m#E A B Hm KK
BCZ8 ) DX o L % 8 R 22 AR L B T 2 T 2
Wi 5315 94 100 m 5 F AT 21 e SR+ 4
BT IERST , SRR IX B 25 ) 40 o B UL 1,
ALRE N TR IRAERF R IR 7 Je RIS AN
TP 55, T i B R/NE S 20 m X 20 m,
FEHB IR PR E BRI A R IS I 3
BRE 438 pH, /K& A VLB ERUCA R
LVGHE 15 | s T LY s

1 RES=ESTH
Fig.1 Spatial distribution of sampling point

1.2.2 THRERRE

TEABEHTER 21 R N, BRI AR A
AR BURE . B — D7 LR AR AR
i £ R R B Y R R IR + (R RA N
1 em BERD) , BH bR Ze Y5 T AR RS, FI 4%

XA R R £ (0~20 cm) FEATHURE SR S5 3 501R
BB, [ EARSE ToAR%E DRI KA
A ERARR SRAEIN 6] RAFAL G IR LA B R AT
BABSHIEEE s R ETRE. HREEA
AT EROER EYAR R 5 7 FARHERAE A
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ﬁé)ﬁ\ﬁ:ﬂg\ﬁﬁ 91%#?#@“% °
1.3 mBEMNE

1.3.1 i i il

T E K E R AR T8 158 pH Wl &
KB AR GB 6920-86 (UK + k2.5 1);
FHIRSENERHEXRRHNAE &
(0.8 mol » L™ 1/6 K,CrO,)-#h ik ; Ak &
A i SR PR A 4 50 5 R A 2 2 I o R R
TRER 4 (0. 5 mol « L™ R H-4AE0 P L (1 18
BB S SR ) 2 R - TR PR LA e
X B 2H A M B IR T iR R R R A B
/B L R A SRR XD,
1.3.2 TELGEEMARETH

MR SCRIRGE , A IR IR ECR A
ERI A A 2 B TR R BOHE B s HE 1L
AFIT .

LUHERSTEERN o<z, BB, Pi=c/
2. (P s BRI T EN xo<lo<z. (P
B, Pi=1+(c;—x,)/(x.—x,) (1<<P;<{2); ¥+

%%ﬁﬁ%ﬂg x. << ¢ <Ip (ﬁﬁ?) EH" P,=2+
(c;—x)/(x,—2)2<P<3); ¥ HERSHE
i >a, RO, P=3,
IR HSEIIE s 2 AR IR O S A, DL 22
B TEEEZER R DAISERE. 2.2
Ma, MR AER B = . —HM—%, TIAE
FPRGLE B IE IR B S s B AT TR A
P BIERI NS AT

p :«/(P1)2+2(lem) % (n - 1)0

AP R L ERILE G RE S P I
IR RBP4 {8 5 Pomin B84 5% 43
RE 3 B B b B /ME s m i s B PEA R 3EAE 1
HFR AR

R P EE#T RIEMAE T, 24 P=2.7
B, FoR HIEARNEIR; 3 1. 8<CP<2. 7 A, B +
BRABIR ;24 0. 9<KP<T1. 8 I, 278 RIEAE 1 v vk
8534 P<C0. 9 B, R T LLEBFUR .

*1 TEEFSHS RAREE
Table 1 Standard value of soil nutrients
TR ER=Fhrrk ER _ bk B R —Fbrrk
Soil properties National three level standard (x) National secondary standard () National primary standard (zp)
FHLURS & Organic matter content/(g » kg=1) 10 20 30
ERM A AR Available nitrogen content/(mg « kg—1) 60 120 180
W& B Available phosphorus content/(mg « kg—1) 5 10 20
SIS B Available potassium content/(mg * kg—1) 50 100 200
pH<7.0 45 5.5 6.5
PH>7.0 9.0 8.0 7.0

1.3.3 HYZHEHE

DYMFEEE., UHTEES =HRAER
MR E . BT R B B AR R N
REBARE B ML MR B SR
il Rex sl BERMIRZE., B, BEYMH A
BEHEEEHERES,

DY TR BT ER L EE
YR Z RN E AR EN . R R
F8F5 2 Simpson 38 #(. Shannon-weiner 5 $1 %,
OSimpson ¥, XFRRMHBERTE AKX D=
1— 2 P?, @®Shannon-weiner 8%, A H =
—2)P;InP;,

DS E. RHMES N Pielou 8RR HE
YR 345 D4 Bl . 22T Shannon-wiener 8
¥, Jsw=(— 2 P,InP;)/LNS, 4% Simpson i
B, T, =1—2XPH/(A—1/9),

PLEASRH P,=N;/N, N; JH—
55« B YIARIE B0MRBEL s N JAE sl N A R AR
YR T A AEE .

1.4 BUEsHh

PSR Excel 2007 #4347
AbTE, SPSS 19. 0 BpF #EATH A A o 04 »
It F SPSS 1 Origin #AHHIVERECA .
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A

2 HBRESH

2.1 HRETEFSEBEER

2 R, BRI LR 13 pH FIE R
7. 42, ARy A R B ;s 1B 5K & pH AL
T A% L R T RN AR PR B B (E 4 ) R
12.11%.7.42 g « kg™ .29.65 g » kg .23.59 mg « kg™,
19.59 mg « kg '#0 181. 98 mg « kg ., 5XFHELH
/NBR L E R B AR AR L, oA R A LR
AR CEBRAMERHE TSRS TRET
47.34%.56. 08%4.82. 38%4.36. 27 %4 Tfii + 1% pH FlI
PR SR I IN T 16. 48%0H0 47. 14 %,

2.2 AK[E i F] R L 5 HEH
2.2.1 HATIRARITEM

R A B R AR A 7 X F LR s
FRANEER GRS R FL T,
FERFW, REMA VR EZONER —F, A
FMATHMAER =G 2 BEIR R A 2 sk
RIRAE, RRIRE & EACHAUL TER AR, K
AR TR AL F B RS 90 AN R 4 0
KT HEERGE T EYRS . BR TER % AF
o7 1) 3 e Wl e e SV e Y A S
TR T B R 9, WK A ARFIR SRR
BTFER_H.

x2 TERSETRESESITERR
Table 2 Statistical description of the content of soil nutrients
FE i}é’%ﬁ?ﬁ% {ﬁﬂ}ﬁé‘% . E?ﬁﬁﬁ% .ﬁiﬁ?ﬁﬁ% ﬁ?ﬁ%‘?ﬁ% .
Ttem Soil moisture ~ pH Organic matter content Available nitrogen content  Available phosphorus Available potassium
content/ % /(g+kg™ /(mg * kg=1) content/(mg * kg=1)  content/(mg * kg—1)
#H/ME Minimum value 0. 77 5. 85 3. 00 8. 20 2.76 88. 60
HAAH Maximum value 29. 57 8. 30 64. 00 83. 50 86. 52 403. 70
B Average value 12.11 7.42 29. 65 23.59 19.59 181.98
FE2E Control groupl9] 27.57 6. 37 56. 30 133. 86 30.74 123.68

2.2.2 BB ALZETEN

YR = A BRI 2N R B ) 1 SR 1 45
B RAMNE T RECR KR, A LARREERD,
5xfBBAME, A TARCRAEMRFR AN P E
AP REAR 46, 41%.37. 80% I 28.23% ., AR+

AT T R LA IR R B e X ]
H>RIRMSWAENRS ATHGEE 3). BT
NEF PR HE P ERIR/NE BT, X B S
FUEEABTR - T R AR R AR AR A 7134
RIN P,

%3 RE L F A2+ B A& &N
Table 3 Comprehensive evaluation of soil fertility under different land use patterns
o ﬁmﬁﬁ@?ﬁ ii&“ﬁ?ﬁé?ﬁ ii&“ﬁ?'éé?ﬁ J‘Eﬁﬁé\ﬁ PP{E
Sample pH Organic . Available Available A.Vallable P; average P
matter content nitrogen content  phosphorus content potassium content value
FKIRHK Natural forest 3.85 3. 00 0. 30 3. 00 3.00 2. 63 1. 50
WHEM Secondary forest 1. 96 3. 64 0. 38 3. 00 2.35 2. 26 1. 30
ATH Artificial forest 1. 85 1.18 0.53 3. 00 3.00 1.91 1.12
T HE4H Control group  7.69 3. 00 1. 30 4.00 1.31 3.46 2.09

2.3 BEABRGRAMERSHNE
2.3.1 N[F LA HR T Y it v 2 RE

AN I8 - A 7 XA R S PR R BE 1 57
MR RABRKZER R EEE Dfh 2
HERERHAZS . M3k 4 R, R
AN M A RO T = AR A B2 IR A
R B R R B RIRAR S WA AT

e FEARE A RREY TS SiFEER Sw
BEARIG I T AREN T ARBIIRIN KA
M>WEMS N TH. EARE RFEMKEY T2
FEME Si TR RO Sw 35RO R I KA M >R 2%
M N TG S T o SREERBUO RS A
TME TR I2E T AR BRI S K
AR>S NI, AR, ARMREY LR Si
TRBOM Sw 18 B34 9 RARMS N TS IREAE MK
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F4 TRLMFA ARG BEEEEEXREMNDT SRS
Table 4 Species diversity index of vertical structure of community in different land use patterns
FEHY B +EHE SiFgH Sw 5% Jsot68L Js 1848
Sample Hierarchy Richness Simpson index Shannon-weiner index J s index Js index
KIRHR AR 9 0.733 1.522 0. 782 0. 855
Natural forest A 14 0. 870 2.215 0. 924 0. 957
n=7 = ¥:N 20 0.929 2. 808 0. 949 0.978
WA EIZN 8 0.617 1.321 0. 679 0. 720
Secondary forest EAR 12 0. 879 2.262 0. 943 0. 967
n=7 A 17 0. 840 1. 973 0. 937 0. 960
ATH AR 6 0.121 0. 239 0. 345 0. 241
Artificial forest A 8 0. 816 1. 810 0. 930 0. 952
n=7 A 11 0. 870 2.168 0. 942 0. 967
WS T AREON T A8 BRM A RAMS AT RS EEEHINSBRTEEREFHEE
7M(>‘{k§-:‘ 7,;[(0 Table 5 Rotated principal component load
2.3.9 %2 ﬂﬁ %ﬁ&%?ﬁ%*ﬁ?ﬁ%#‘ﬁéfﬁ 53 % matrix and its eigenvalues
) " 1 } 2
(1 E BG4 AT Ty BARY
. e - Habitat factor rineipa rineipa
jiﬁ;l i%iﬂ ’f/k, ‘I’"IF }ﬁ /3\ 7J(§“ ﬂ:‘l] pH ) ijﬁé’_‘%ﬁ component 1 component 2
ﬁm E\% . li ;& /fl. . 1% 55( ﬁ}ﬁ 5 1% 55( /JEEP , 1%& H % E’~ + &K E Soil moisture content 0. 478 0. 816
H 0. 995 0. 103
06 / 2 i 5 N P
B ’ ﬂi’,ﬂ:ﬁ%ﬁ:élg N gﬁ E N jﬁg ﬁFn @y/{;ﬁé 11 [ EHHLE 5 E Organic matter content 0. 888 —0. 460
*H%iiﬁ [ﬁ ?/ﬂ':‘ﬂi]f[’%ﬁ f'EJ ﬁ‘ ’ u SimpSOl’l g#‘lﬂ{ FHEE S E Available nitrogen content 0. 868 —0. 496

%ﬁ%*lﬁ%%ﬁ , Eﬁ_ SPSS ?Xﬁ:iﬂzﬁfiﬁﬁﬁ HBEE B Available phosphorus content  —0. 079 0. 997

. \ . PS8 Available potassium content  —0. 996 —0. 031

ﬁ ’ u %HEHZ @J /:-E iﬁ [ﬁ ? :F % *E % g;lﬁ ?E % *EF g )Hé T4 5 & Total microbial biomass —0. 175 —0. 985

;rﬁzﬁ,ﬁt%%é,ﬁzﬁﬁ . ZJF Longitude 0.995 0. 104

N N i Latitude 0. 157 —0. 988

5 fIE 2 s LIEH, 11 AN AT AR B Slope 0,663 0. 71

BUAHT 2 AR S L 88. 635 %0 Y B 22, Bl 3 Altitude 0.875 0. 683

ﬁﬁz/l\iﬁiﬁ}amuﬁm 11 ﬁit%[ﬁ?%jt%ﬁ ﬁ%Varia.nce/%. 58. 526 30. 109

i ﬁ‘ﬁﬂ% 1 3‘5 & ﬁ}ﬁ‘é . ﬁ §|J 58 596 y FfA¥ 2 Cumulative variance/ % 58. 526 88. 635
IR R = ) ° VE PR ) RO VR T R R B L B A R GO AT 1552

BB R T EIER 78 1 RS LAER P RSO |

Eﬁﬁﬂ@% pH. ﬁm}ﬂi‘ N iﬁé&ﬁ‘)ﬁ N g_?éﬁ ﬂEﬂ ?@ﬁ; E Note: The total microbial data are from the research on soil ecosystem
2 Y ¥ amage and sustainable habitat protection in ian highwayl6],

AR BT R R, 7055 2 gy oo o bt proteion i oo i

HE 1o LE BT FR)J 5 7K B R 35 R oA 5

BB R RN SRR . (R po AR
RER SRR | ER AR 2 E 5 | ’
WSy LA BRI RN (8 2 BRI RAE 2 2 s o
AERANHAEBPERT RBERBEL 2 0] °
WA W SR 2R FRERE | e o
AR BV TE R F R R, e LA & o) i
TR R SRS SR pH URE ¢ N
B SR AR A R B R F 101 B ,
-1.0 -0.5 0.0 0.5 1.0
3 'i '{l‘ﬁ? 5 gﬁiﬁ FE 431 Principal component 1

B2 EE=ERES

Fig. 2 Component diagram of rotating in space

Tl LN A PR R FR A HT R L DR (S 0
FEIATE A3 R E  WiE B H 45 A
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BIREHIR—K LK Y L RerE> AR
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T AR PO AT R A b S 2R B - SR IR M AT A
AETEIRTS I o P R R A T ZR AR AR
TIEFAR TR SBER T ERS FEHEFR,
TR BT LR ARAR T G L | SRR R A5 4
HERYERFE, MBS EAGR=ZE. 5/0EL
EREREF XL, EREHEABTL L IES
BLIR Bk & B AR B 3 & & 4 il T R
T 47.34%.56.08%. 82. 38%. 36. 27 % ; Tij + 15
pH 1 3 3% 81 & &= 4> M B T 16.48% Fn
47.14%, HILETIL, B A B 185 2 A\
BEFANARZMN T, B W LIER SN
HAEMLSERA. EATREZN, ALK
MizE, RSN ER, 2B A
oo , IR AT E AT HED , HIEFLIR A E
. A AR AR A, RIS TR AL, RIETHY
7543 F B AR

AR LR 7 =00 & > N 2 P Bk
W1, ZRAR TR ¥ 4, B TR AN R
P FH N X HRLH (2. 09) > RARHAK (1. 50) > E
ML 300> A TAHR(L 12), ZEARRME T, AL
MRFIRAE AR LT B RO AR B 45
BRESEERTRAN. FEERZE b
FFRMZER BT A TIMRE B0 3%
S BB WAL N DA T ACH S 3h
HIs I, SR PSR AR E RO A
AR E R K@ T ARSI TH
WM RAE SRR, 735880 A TAE
FriERIHT, DIEE 2R A A MBS NN TE
K fdrsi g, KEA T HIEMEFRA,
WAL T A BT B R B Z IR T A AL, B
T HERARRLTIZ 58 5 S5 08 7 R
BEE KA T AP R AR AR R AR
T AR MR LT L BUSCAL BUOBE & B HU A TAK
i FER B IR A SRR B I ARAH XA K, AR
YRR B L AREA R X E 4R , bR AR R
%, A FEOREME PR S 'R T ALK,

LM ERENE RN ES R RRB ISR R
B FEEMZ —, R AR U AERFNRGZ
—U2 YR EEE SRR BN S R Bz
FEFEERERMAHERFERIRE R,

NG RE 20 8 TR 1 22 52 5 RS B R W B IR
(22 52 , HO T 2% 1 A - B M R 25, LA R O
RENAERSM, ZHREEFTANEEZS
() S T i R MO SR S AR SRR L, i SPSS
BAFHEAT E RS 8T, B R X e A S
R YR 2 AR R B R R TR A
e, HOR A VUR GRS RS R
AN pH K26 )3 454 B IR -t [ 2 5 i FR M
ViR 2R, X Sl LB R 8 R 3

A KA R AR AR A ) &2
REVE R LS, BE R IR A KRN TARROIE A R B
RIS TE T, TEEE™ X L =B A LMK
MZL T RBIR, BT EZEEIAR
RMEA LT E A BERBEIE S, T
Yk R BEE R E M T TR, A
SRR AR X ZR e T AR N TR vk A bR 95 Ay
AR LT B R B, &5 40 AR E . AL
MG R AR R B GA B — & 72 B B AR L
TASE B 1E iz X &M Al . BREEAIAN
Xof 5 R 1R 8 B St R AR TR B3 R b an SR a8
IR B BTSSR HTE H I R B
W PRI BN 20 0 55 7 T HE— 2B VR ARG W] BEFAIR
TR R A2 7 T VT 4R AR PR A P S i, < 2 R
PR IR E AR, LA A BRI 2K A ARFI AL
MR B T RARMORTES
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Forest Soil Environment Quality and Plant Species
Diversity Along Baotian Highway

LI Youwen'? , WANG Jing' ,ZHA Xianghao' ,ZHANG Shengnan' , JU Tianzhen?
(1. College of Chemistry and Environmental Science, Kashgar University, Kashgar, Xinjiang 844000; 2. Xinjiang Biomass
Solid Waste Reclamation Technology and Engineering Center, Kashgar, Xinjiang 844000; 3. College of Geography and

Environmental Science, Northwest Normal University, Lanzhou, Gansu 730070)

Abstract: All 21 samples of soil and vegetations selected from Baotian highway natural forest,
secondary forest and artificial forest were investigated respectively, Tianshui, Gansu Province,and the
quality of soil environment and the diversity of plant diversity were studied in different land use
patterns, and the effects of habitat factors such as soil physical and chemical properties and
topographic conditions on plant biodiversity were discussed. The results showed that the average
contents of soil organic matter, water content, available nitrogen and available phosphorus decreased
by 47.34%,56.08%,82. 38%,36. 27% along the Baotian highway, respectively; the average contents
of soil available potassium and pH increased respectively by 16.48% and 47. 14% , compared with the
Xiaolongshan forest in Gansu Province. According to the national soil nutrient classification standards,
the contents of soil organic matter, available phosphorus and available potassium of the study area
were in the middle and upper level, but the available nitrogen was relatively lack. Nemerow index
showed that the soil comprehensive fertility coefficient followed a pattern of control group (2.09) >
natural forest (1.50) >> secondary forest (1.30) > artificial forest (1. 12). Correlation and principal
component analysis showed that the slope and elevation were the main factors affecting the diversity of
forest communities along the Baotian highway; while the soil organic matter, available nitrogen,
available potassium and soil pH were indirect factors.
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