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CHEN Xi', XU Wen-Qiang', LUO Ge-Ping', LIN Qing’, XIAO Lu-Xiang’

1 Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumgi 830011, China

2 Xinfiang Water Resources Planning Administration, Urumgi 830000, China

3 Institute of Remote Sensing Applications , Chinese Academy of Sciences, Beijing 100101, China

Acta Ecologica Sinica 2008 ,28(1) ;0053 ~ 0061.

Abstract: Coniferous forests consisting predominantly of Picea schrenkiana occur continuously, forming an unbroken, 1000
km forest zone extending from west to east on the northern slope of Tianshan mountains where conditions such as
precipitation, temperature and terrain vary greatly. To gain insights into the role of pedological process in controlling the
growth of P. schrenkiana, soil under the forests was studied along 4 transects located at Jinghe, Manasi, Fukang and
Balikun where the natural conditions are typical and, therefore, representative for western, central and eastern Tianshan
mountains. On the transects, soil samples were taken in the area near the upper and lower tree limits of the forest zone. The
continuous distribution of P. schrenkiana on the northern slope of Tianshan mountains is a result of combined water-heat

conditions and pedological factors. At the upper and lower tree limits where difference exists in soil parent material,
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precipitation, topography, combined water-heat conditions and local atmospheric pattern, the soil properties show a close
relationship with the local conditions. Because of the presence of high precipitation over the Manasi transect, the soil is
fertile and low in CaCO, content. In contrast, low soil fertility with high CaCOQ, is seen in the s0il on the Jinghe and Balikun
transects where low precipitation exists. Although seil properties vary spatially due to the presence of different environmental
conditions across the 1000 km forest zone on the northern slope of Tianshan mountains, soil is suitable for P. schrenkiana to
grow. This study indicates that soil plays an important role in controlling the continuous distribution of the P. schrenkiana

forests on the northern slope of Tianshan mountains.

Key Words: Picea schrenkiana; combined water-heat conditions; soil properties; upper and lower tree limits; northern

slope of Tianshan mountains
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Fig. 1 The sketch map of the northem slop of Tianshan Mountains and the distribution of sample transects

1. ¥5 W Jinghe transect; 2. 45 HT W TH Manasi transect; 3. BLER Wil Fukang transect; 4. E B 31 7 TH Balikun transect
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Table 1 Descriptive statistics of soil properties for the Picea schrenkiana on the northern slope of Tianshan mountains

LR #1 {8 Mean 7R 55 R ¥ Variation coefficient (% )
Sl propeties P FITH TR Py FITH TR
Upper limit Lower limit Upper limit Lower limit
pH {£ Value 6.85 (0.49) b 7.97 (0.26) a 7.1 3.3
BYLEOM (%) 20.10 (14.95) a 6.69 (4.16) b 74.4 62.1
£H/ TN (%) 0.671 (0.492) a 0.268 (0.176) b 73.3 65.8
LB TP (%) 0.075 (0.033) a 0.073 (0.016) a 43.5 22.0
CaCO; (% ) 0.089 (0.106) b 5.275 (4.738) a 120.0 89.8
#1523 EC(ms/cm) 0.337 (0.267) a 0.160 (0.055) b 79.2 34.2

OM: A#LIE Organic matter; TN; 44, Total nitrogen; TP 4/ Total phosphorus; EC; Hi, 538 Electric conductivity. 355 PN B R i AR HE
75 2 The value in the bracket shows the standard deviation of samples; [B]—fTH A FFZRK LB ERREIT R EBA TR EREESBEE
5 (P <0.05) Same letters within a column indicate not significant different (P <0.05)
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SR, HorP A SRR ), SRR S R B B 2 B , (15 3 A DL R B B OIR S BR 2, A
TANGE T R R AR Rt A2, Btk H R A LR 2R M AT BB s T K WL PE SRR AR X O “
X7 AR B LR X 2 58 - PG A T S S TR SRR A, TR Bt 32 3 R h e DRV 3R O R i, BT A EEL
BN L EBE LR, M LABER R S IR, B, bk X T B AR B, M T SR LR, 4 bk
FRPRBERLG, BRARAE DT , BRI AR AR o BB , R A HUR 2R 25 BRI,

LR, Rk mis LR 4% PHH AR 2R LB 82T R GRAE T — RS,
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Fig2 Soil properties of upper limit for Picea schrenkiana under different environment conditions
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Fig3 Soil properties of lower limit for Picea schrenkiana under different environment conditions
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EmBER", Hik, B mH R CaCo, S BEBIK, B FRER, H TR CaCoO, S BREN HEER
pH HHEK S,

& LR, BISEAZ T R4 pH EFECRERE R It , L IEAIR 28 2B KRB
A, (B2 2 TR SR SRR, BRI TE + A SR, [RIAt CaCO, B T 10 T REMBH, X5
PRI AR
2.4 FBWEEETRAFERELEE LS

K2 ABR = E TREERBESESTE. SHBEUEE&HE LEREYE, ER&ZE15 PHEY
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X RERM THRARZRZE D PBE S BRIKEREB/NTE. R ILILE vk 3R+ 85k
AR REEREFRERER, TRAZE1E CaCO,FBERH T LR, ERRMNEEE, SR 2 LR
TEESRABET TRIE, A& HEHT A BESREE (R HHEZRECEE W) X 2H T L
BHEayES 855, DEME TRk, o 15 b 5 5 T SR R 0 T 2 BT

Tt AB H# C B, RLILFE TS B4 ERA WL C/N I AT TR, Hd A 2 C/N KIS
TR 11 ~24 S5 B RERE I R AR, RATUCA R WAL B 18 742 T 5 0 BB 3 258 (C/N
TSR 10 ~20) , 3% 5 SRR O LIS 4T bk T ORISR FE 2K B (C/N FLR T 20) U AIvg R 9 A8 L3k
WA T R ER BB 68 (C/N WANT 10) BB X 5™,

£2 RULEHEFRFZRFBRZY L TRIEHEST

Table 2 Mean statistics of soil properties in the upper and lower limit under the different environment conditions

LR A 2 Layer B 2 Layer C 2 Layer

Soil properties Frirpk B SRR kbR HUHTR Frirpk B HUHTR
Upper limit Lower limit Upper limit Lower limit Upper limit Lower limit

pH {£ Value 7.18 7.76 6.77 7.91 6.83 8.18

BYLEOM (%) 35.04 11.02 21.85 6.99 9.59 3.82

£H/ TN (%) 1.131 0.433 0.730 0.282 0.345 0.161

C/N 18.07 15.20 17.44 15.22 16.94 14.01

LB TP (%) 0.105 0.093 0.076 0.071 0.058 0.062

CaC0; (%) 0.189 2.777 0.073 4.778 0. 049 6.619

H 5% EC (ms/cm) 0.499 0.169 0.392 0.144 0.176 0.193

OM: A#LJE Organic matter; TN; 44 Total nitrogen; TP 4§ Total phosphorus; EC;: B 538 Electric conductivity

B2, 74 HARKHBERMT , Bz TIREEREHES AR, ER BN S W
HFARMFEIER BRI ARASRFRY, DEAVUR 2RAM2BE B, B CaCo, FREIRK,
B B SRS T T T K IR B AR X B 22, DA DU 2R 2BE S B BK, (B CaCO, T BB R . BARKM
R RMAR, TR EE B EE BA R, RILE TR =42 ERAT RIERA & B R, B
R I E R AL RE SR S AR B AR B T WIER AR, BB IBRENEE R a2 R B 13
AW AFEEZN,

3 HAigHitie

RiHLgF I F IR =42 BT REERFEGREATER B, RIDAL3E H I ARG 25 1000 km 95
e =42 B RRATF BRASRA & B AR, DR AR S IR AR R LR R SO, R B
FETR B F B B5 AR SRE B, MRENE BN AR LRI 82, X B ER I RS 1%
MEER AR, LB K B R A A T TR AR B, T 2 MR 05 L AR R TR L 599
AR R B #R A BIRVE YRR RN R B R, LR RRA RV EREN AN RESE LR
“ AR RERBEBENBN T RHHEAAEAARTEKY 1000 km MBS T BRHERA
Ol , BUARTE SR AR S AR PN T R E B T — 2 R R, (B H— B BoF BRI T,
KA EFHERNESERFRABER AR EZEWRR (UERE VERM) , i 1R
HHBLIRE R E BN SR T IE LIRAFR AR,

AT, FFAER IR B R T2 LT X HESNRNERA R, BATE RN ER R E—E K KRAS &M, B
HAETEWR AL, TEIFFE R FRSHEZ AR AR ST BRE T B, (B 2R AR AR T B3, B FH30E
RO E BRI , (BRI R DL PL B 22 , M08 i R — MRt (VG T B 3, A TG S 35 R PRI 33 3 i 2 4k
FHAYIRYBELR™ ™ FRBAFUEIHREARAE T HEE AR EYER, X BT
R F W = A7 TP T I BB BOE S M , T2 AR OR A5 T BRI B3, XS 2 A T RER
AR R B A" B o B, HERBRKRAA K SMER R LI BR ZH 2 < AR 4
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MHERRR,

RILAL3g s M4 5 BB BUIE R R, AR RAT IR 2RI AL B E L6 R K
HAFRMANEEAREEERNER R, BERAPR RN TR ESHEHXR A RN TR B
SR BRI A, 3B T R R B R (U R L IR Y4 ) DA AR A A BRI 75 T O BT
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