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Fig 1 The sketch map of Sangong River watershesd in the northem slope of Tianshan Mountains
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m P, BRARABIA B 0. 15 224, 3 H R
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BIIR 2 600 m 72 47 FR AR BE 2 T R AR, AR B 0
ERMEAG, EAZEM, HHAMR2 720 m LA
LEMAREE, DA RRE AT, B0, I
PR BR 5 3 WL AR B Y B 2 B O 4K 1 510 ~
1620 m 52 600 ~2720 m,

R=07n
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Fig. 3 The curve of DBH and tree height at different altitudes
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BEEG R I SR Wt R”, Wi
IR E 290 T1§3R 2 000 m 52 600 m, H7E
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FlERABE; A ESAEEKA2 100 m HHRHE
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BEFEIR 2 100 m BB 28/ EE, L
PB R/ ES, 2600 m L ERNELUKEZTERX
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MRAHBEMEL 5. 8C, FLFHR R MY W R
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%K 2 000 m LA EBEEBEFHN -0.56 T/
hm, RHEAHM (7 A) A ETRMEZE 83T,
RFEHRA/DTREAZRO A)MEME BT
A FZIRAOFM,1 A REEER 1500 ~2 000
m 2R EFE S B RN 0.19 C/hm; i ¥
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Table 1  The climatic indices at different altitudes in the forest

iR FHE O OTAME 1AXNE FRAR
/m /¢ /¢ /% /mm

1 500 4.76 18.98 -11.91 388

2 000 2.82 15.06 -11.75 543

2200 1.70 13.82 -12.17 528

2 600 -0.54 11.34 -13.01 495

2700 -1.10 10.72 ~13.22 489

B A K BB SR 0 2 T A0S
IR A RS FEVEIR 2 000 m A A BB A, B
FEMGE 1 500 ~2 000 m P& K i 3% R 24 % 31 mm/
hm , iR 2 000 m LA BB R4 K -7. 8 mm/hm,
MAFRIRE KBS AP RRR T RETRRENK
4544

S5RENES ISR EREHNSBE® ML, =
TR A R R R T e, AT B R
B K B B EE R SR, WA LKEX
B.EIAH® 1 ANRESFANAES (Y -
C)IOCLEL, EFEARFMBKX( -6.4C)" 35
1C, XRUEL ABBRREEIRH = BREE
Mg —HEE, TxELREA RS NEER,
=L %% (10.82C) 5/ H & L # X (10.8C)
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3.2.2  HUHE

EFAP HY 5L B EHRT—-TRER
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R AR EEREEERKETITENS
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YR E B — AN BEARBH . HT
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SHBHEBNER, X H A 4 908 1B R
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ST/ AR R L RAE IR 2
.28 . CaCO, .pH 1 LA J o, 5 4 39 {8 FObR o J7
EWME2 Fim. BEEBEREN GESLASE
AR EA BB RN KER/AN . BRET
X & BRI, MAKTARSBE. LKL
EEEVNRS2ESEANAR 12.411%,
0.457% F5 & TR HHAH N LA VLK (4
11.466% ) 2B (£10.415% ) S & LR S BAN
0.063% , 5 HMBHLE TR (4 0.066% ) # Y,
{EE LML N TR S B iR A v

BRYPEEHAMEN L RESRYFESBRAGERE
ER(p<0.05), AYURS BIAER LMK ALK
2700 m ERRFERE, XTERETHEARANE
FEREE MR AGHE A R TR (1), T
EYE N BCERE B KAR 25C ~35¢C
ST AR XN ERETF 0C, Mt
R&FMEAEMZ 20 SMH, T RA YK
A8 B RS s, AT S BGEA LR E
VYRS EETAIEFRANE, L RAEVNRY
BAKHE, EFF 2715 m(WEMIE), UK
A B S5ERAARIR 2 000 ~2 500 m) PAH HERE T
F, X FERH TAEMAKNEKRHTFABEY TH
YeERET B R, KT L SRR, MAR L
W P E R AN £, R B AT, TR
FEETAT HREE, RN MNEEEE,F
PURA RSN, MHAKTRENESLESE
B, FEATREKE DS EERTZARM, B
—F E AR E, A YIS SR T, Wit & R
HEER,AHNTFEAR,
LPEEBRBRMR BRI, KA 0 B NG R
T2 RISk, B17E R AR X8 MGk 2 700
mERKBPRKE, B FRESAEELRY, BER
CaCO, SHAWK 2301 m KB REME, HEKR
ETHRAY, BILKLESE CaCO, SBAN
0.25% ,7E¥84K 2 000 m 24 & Bk PR K, %k
EAS5=THREFESRKEKFRTES, WTE
BAEE 0B 4T AR, SRR S T UM R, &
AT BRI, SELET WD R Ca™
BEHEEMREER . pH N N B TR
BIBRTE SR T FRARH 3B, ZRAKTT FREMHE pH {EA 3]

R2 ZIFREREBREFHRT R
Table 2 The forest soil ch t altitud

istics at diffe

304 LUK 2R e CaCO, pH B
/m /% /% /% /% (1:5) /ms + cem™!
1527 4. 504 0.129 0. 065 7.212 8.043 0. 155
2 000 13.537 0.445 0. 068 0. 068 6. 832 0. 146
2301 10. 493 0. 365 0. 065 3.415 7.364 0.216
2 508 15. 444 0. 640 0.073 0.130 7.067 0. 292
2701 17. 966 0.612 0.077 0. 135 7.325 0.314
2715 6. 855 0. 302 0.048 0.364 7. 565 0.224
Bl 11. 466 0.415 0. 066 1. 887 7. 366 0.225

PRS2 5.158 0.193

0.010

2.915 0.418 0. 069
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8. 043  ABAMHHIER MM X R, HILALK A pH
EHAR 7. 445, HIET TR, 5@, BB TH
AR BRI (pH =7. 366) o BREENFIR 2 000 m /2
4 A SR YE(pH = 6. 832) 5h, HAR AL B 59 5 955
¥, R E %R K E S, SR IR R R
Rg, & REFH Tiah, THEEEER S EK
H ™ 380, (675 + 5L B AN BE T I, A0 B3
BRI CY o R BRI AR LT SR
C FLARR IR 2 700 m A KB EE, BAEER
2 000 m JBARME, X ATRE ST BBMA X,

HRTRMEAVR 2RS5BT BEE, ™
B AL AR 2 700 m EHAIR . 28528
ERETHATHR. SILAKA LR HWE, B
HRETHEMAF TR B RRERKTREZRT
i IR X 3, ] CaCO; &8t \pH {H 5 FEE K
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HHLFES CaCoO, WbRAET K, R HA LM
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MHEAHY, B2RERERTH UKL, 28
BREBKR2000 m XBIBRRE, HEEUEET
M, BAERIIAK 23S B TREFE, M
BHEMER S B SHRATR(L4 1530 m) F&#H
4, BILMRZ ML A 2 CaCO, SR SHATH
MiEXREAR, M HARELEEXH, HAH
T AR pH EHHXT 7, 256, EERIEME
“ e /NN A, R 2 500 m BRI IE R
WAL HES , FEFRAK T IR M 5%

HHRLMBE(0~30 em) FHESLRAEE
PER LS EAS A BEM, FEBR ¥ -
BE -w/h"meEs BRES/YHE 05 FE
KELERBE(RS), 8R2500~2700 m 13
B R&BE BES, WA SHATRMIEXBIRIK,
HS5ARSRAAREER. RNFLEB BN
CaCO, A &5 A BB BEEREA B, EEEER,
B LLIARER K BRAK T B BRI pHL 2 55 Bt , JL A 02

BENEHEE, FARFTLEBREHSES5ARL
BEER,

+4 C ZAVR 2R S BRAR LAS
REETHAMAIAME, ERLHES B BRK.
FRMAH N I =T I AR b R IR L B AR,
A5BEHLBENER, MELEARBAEO0.05
BEWKFEHFEREER, 13 C 2 CaCO, &
BHERK230l m b BRE XS RELEER
X HEMNESBRSABHELREXER. L@ C
EBRBHS A BHBEME, 28wk, MBESEs
ABRRAFERBEER H=8ZREFHIE
%

FLFEALE A ZTHEEIE 28 . 288
BERE ATRERERAHEE L EREE (B
B)HEERERANHE,E C ETILBHES, £
HTERM REUR”, IR ALEEZEHEN
FRT RS, XRBTHFAR EAARE
AHEYURHBETOERALRIERE, ERER
BB BHNFEEET R, 2B 0E ABREERN
B EREEFITE;CaCO, FRIRESTIR230l m
THCERFN HZRATREIBERESTHMAE
KROE,MEK2000 m P EEESBYBE, T8
REHTANEEZ FBEABIEE,CHATR
THERIK K B . IR T BraRE
B, HC B CaCOo, ERAMMM MBS, EELR
— N EZEKERMERERE, A—HFEbE T
BURKZHUEANER TS, BREABEY ALK
SERE KT HAK, 25 AL A8 1Y Ca™*  Mg™" &B
(G S
33 4FEFHZHEFTARR

Bt A AR | O e LA R AR A B S R
REEFREET IR A E AR, AR RES
MRERRMNKFIREESHBURARBELETEZ
FHRBAWEERE, Bl THE RS0, 764
WRAEREGEENEES R Wih, AR AR
B REAT LAEE A R R FIT B Z 2K
B a R, AMREdxlESE5HET#
FHETERME 4 iR,

BB PLERTEREEHE
SHENERAFEDEER,  HK AR K S5BEE
B, MEYEMEERUNREE, tEEEPRS
R CaCO, BT HEEHA L ESN, KA
REXMEERMEE (p<0.05), AHLE. pH R2H
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Fig 4 The soil characteristics at different depths and altitudes
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Table 3 The difference level between each two layers in Sangong River watershed

UL X g CaCO, pH LR

AR 21.53%a 0.7065a 0. 0882a 0.7945a 7.3967a 0.3038a

BR 8.079b " 0.3422b 0.0610b 1. 4495a 7.1279a 0.2364a

CRE 4.781b 0.1977b 0. 0485b 3.4182a 7.5758a 0.1332b

150 11. 466 0.4155 0.0659 1.887 4 7.366 8 0.2245
bR 9.207 0.294 7 0.021 4 3.5103 0.504 2 0.126 1
Fy 14,317 9. 496 12. 957 0.897 1.233 3. 663
P 0. 000 0. 002 0.001 0.429 0.319 0. 051

FHY P AR ZRZ 6% 5 8 F KT /-5, RE 78 &7 R —F LR AR Z 6 2 5 8 % (P <0.05),
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Table 4 The significance analysis of ecology factor to DBH

TR iR EHR Rk bt AHIUR 2R 2R CaCO, H R
3 /m /C /mm /% /% /% /% P /ms > cm™"
F{a 4.799 1. 900 5.633 6.115 2.127 11.318 3.557 11. 658 4.874
Py 0. 006 0.184 0.003 0. 009 0. 150 0.001 0.073 0. 003 0.019

FEXNHEWAIIRBEKFE(P<0.01), EHE
AR FAEFER L g ARR B A/ ERR, U R
(EHEMEHERR) =1/6(6.115 +2.127 +11.318 +
3.557 +11. 658 +4.874) = 6.608 Fix 1+ H L #:
RN, B AT X R o L AR AR R R
BRAESEFHTHF R L HE T > K > IR
> TRLEE, T I, A 878 77 ) I AR £k O R A = T T oA,
FILBFHT R ENXBRER T

4 Gipsme

ASGETBEE RERSLHAE REES,
St E TR AR ERRAETREREESEL
BRRHRBHTTHE  GRERY . R H T8
B 1510 ~2 720 m, B943 54 & B g 4R 78 4L 22 XU
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Forest Development and Their Relationships with Climatic and
Soil in the Mid-mountain Area of Sangong River Watershed,
Northern Slope of Tianshan Mountains
LI Yanzhong'?, LUO Geping', XU Wengiang' , YIN Changying'?, HAN Qifei'?, FENG Yixing'?

(1. Xinjiang Institute of Ecology and Geography, CAS, Urumqi 830011, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100039, China)

Abstract ; It has important theoretical significance to the cause of arid region even the world forest belt to carry out
the forest development characteristic and their relationship with climatic and soil facors in aird area. The forest dis-
tribution patterns development charateristic were confirmed by field survey and Remote Sense in Sangong River wa-
tershed, and the analysis of climate and soil factors on the forest development was carried out combining meteoro-
logical and soil data. The result shows that: (1) The forest belt was 1 510 m to 2 720 m, both the DBH and tree
height showed a bimodal pattern along altitude. The two peaks of DBH were located at about 2 000 m and 2 550 m
respectively, while the peaks of tree height at 2 100 m and 2 600 m, little higher than the DBH (diameter at breast
height). (2) the annual temperature in the forest belt showed linearity decline along the altitude increased, while
the annual precipitation showed increase first then decline, and came to the climax at 2 150 m. Compared to other
forest area, the alpine timberline in Sangong river watershed was higher, little difference in mean temperature for
the warmest month. The soil characteristic took on regular change along the altitude increase. The forest developed
better between 2 000 to 2 700 m, which organic matter, total phosphorus and total nitrogen than other altitudes. The
minimum of CaCO, ,pH value and the electrical conductivity just located at the the maximum precipitation belt. The
content of soil organic matter,total phosphorus and total nitrogen at layer A(0 — 10 cm) were significant differences
of layer B(10 —30 cm) and layer C( >30 cm) , which revealed that the soil nutrients have significant surface con-
vergence phenomenon and the soil-forming conditions act on the shallow layer. The CaCO,,pH value and the elec-
trical conductivity took no significant differences between each layer. (3) The environmental factors controlling the
forest distribution pattern and its pattern were the combined effects of altitude, precipitation, temperature and soil
nutrition. Comparing the change of DBH to environmental factors along altitude and correlating them by variance a-
nalysis revealed that soil nutrition was the key factor of controlling growth and development of Picea schrenkiana,

and the ecology factor status were soil nutrition > precipitation > altitude > temperature.

Key words: north slope of Tian Mountain; Sangong River watershed; climate condition; soil properties; alpine

timberline
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