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Fig.1 Classified images of study area
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Table 1 Area and percentage of land use in Kashi

1990

2000 2008

RmAR
Landscape type RS
Area (km?)

Ao
Percent (% )

iR Al i A
Area (km?) Percent (% ) Area (km?)

"HiH
Percent (%)

it Woodland

) Grassland

12 # Watershed

# 4 Farmland

#FIF £ 4 Unused land

3 % TH I Built-up area

1527.76 1.3465
35018.31 30.8632
5714.56 5.0365
9186.48 8.0965
61715.37 54.3925
300.57 0.2649

1.4820
30.2144
4.8602
9.5758
53.5032
0.3645

1.5975
30.5034
5.2165
8.4398
53.9253
0.3175

1681.47
34282.14
5514.49
10864.97
60706 .39
413.61

1812.57
34610.08
5918.85
9576.04
61185.28
360.24

3.1.2 FRERESBESN

(1) DR B 5 B B 5 BT

BABRIIERESERRLYFEREKRFRSE
SMEFA G, TR R R R MA RN E, R
MK LS 8, 1990 4 % 2008 46, I X —
HEEBEMHEMESHMORURMED b Fib &
HEREW PESERES X5TERLKE.E
HWAEFHFMER -, ThBERHEKEED,
1990 sE B K BEHR 5 50 M 2.06,2000 E[% Z 1.29,
2008 £ X EFH2.62, HIREE R 1990 LK, #iR
PR b FI A R R e i R A A B &
BB K B AL K H L SRR, HB T K
B HEMBE, RMEEANEN, F5KELE
By X B TREEREAES.

BRI K /NAT DA S B R BT SR ) S LB
WS, KA, B m AR EH
Z M/, FREAHEBRELS, AEKL
RE WA X R PR R R AR AN, BB E
DERMERSAEENST, B ERE &
1999 ~ 2000 4 [8] , BRK EE LT3 L vk 1| # K A B E 5,
HEMERREEREHN L, BHREKXN G
2000 4R 1990 /Y 30 £iF, ifif 7E 2000 £E Z 2008 4 [A]
BB AR K HEK, KK ARESLER 10 a [8]1F
A K, J&# & B w2, 2008 4E [ R 2000 8
17%. ELREFNHHT . HRARE 90 ERER
6B B3R, ¥ 5 2 2001 ~ 2006 4E ] S B K&
B0 X8I R, RS, k) 2w e,
VKA A TR T 4 A B R /S, B R o R
T X B RpAE B0, & 381 1 0B B R AT 3t LAE

(2) ‘W B ENT

RS BEERTEEE-F UL D RFRRR
MEPHREBRE A—ERE ERBAXES
MHESHAFERHER, HBE2TUEH, BIR
X4 MBI 5 3 B 18 BB LB K, Ak
o, AR FE 2000 ~ 2008 4 (A1 AF 4L A, B1 8.01 |
F+ 4 56.91, Bi bk o 2000 ~ 2008 4 6] 4 FF b F, T #E
AHAEFTTRE. FREABEEARNELE
ERATHRMABX A THRBMHMARKITF RO T
B RARBERWAMGTARA, #18E S FRHKE
B, BEEEHREEFREER—-FK—FPH#
ZE AL LBER SHAADERRELS,
1990 ~ 2000 4[] A T 5 Ak {3 15 75 Ak oth 5 A2 B 3
1, 2000 4 J5 RAREI K S1 K e (75 bhoth 2 B B
BRAE, E R,

BEpgu mESEER AP EEE R
ErABE . PESEERN EABERIEE . H
2000 £E#9 0.35 L7+ 26.80, 16 2 25 /8 &3 U 2 8L
FTHag, ERIVHAXORRE EEHRADUR
EwmASEMRERAE PR EER
b B AR PR A, R AL R I A R B, (SR
EEEBEREESEM,

1230520, e A KT B B K,
Wi B 2000 4E 1 27.26 P&k 2008 £ 0.45, HEMTE
1990 ~ 2000 £F[RIZE{L 5 K, H 21.84 TREE 6.64, K
JiFeH 2000 4 /9 0.87 #4247 2008 4E Y 22.79, ZE UL 30 a
BRI ZU R R ob, ok S R R, 2K R T L vk
AR, AT 35 B vk 190 444 25 0 e e K20 {15 0K 1|
FBIAKI S SRR AR AR,



%18 X 1t 26 4 - W A4 I SR LA R BN S B IR B H T 213

®2 1990~2005 FREMFHERBEABAE LHBHIEY
Table 2 Landscape indexes at class level of Kashi from 1990 ~ 2008

2008 2000 1990
P
Landscape type BUEE  RKRRIEK B RAREREN BEMEE  RARRAEK
PD Lpi PD LpPI PD LPI
A 0.0034 0.0426 0.0039 0.0426 0.0036 0.0422
B 0.0050 0.0322 0.0059 0.0438 0.0057 0.0322
C 0.0024 0.0775 0.0028 0.0955 0.0029 0.0899
D 0.0006 0.0065 0.0030 0.0065 0.0025 0.0150
E 0.0022 4.3035 0.0030 4.3036 0.0031 4.3034
F 0.0054 3.7792 0.0061 3.7797 0.0073 3.7797
G 0.0097 1.7109 0.0107 1.7472 0.0113 1.7472
H 0.0001 0.2757 0.0003 0.3007 0.0003 0.2847
1 0.0006 0.0085 0.0004 ©0.0098 0.0005 0.0098
J 0.0012 0.0386 0.0011 0.0984 0.0008 0.0606
K 0.0045 1.7889 0.0053 1.1600 0.0009 1.1600
L 0.0003 0.0078 0.0007 0.0168 0.0006 0.0137
M 0.0066 0.0117 0.00% 0.0182 0.0092 0.0371
N 0.0020 16.503 0.0017 16.129 0.0017 16.127
o 0.0044 1.2621 0.0043 1.1282 0.0042 1.1207
P 0.0008 0.0213 0.0010 0.0387 0.0010 0.0276
Q 0.0031 9.7375 0.0035 9.9392 0.0035 9.9392
R 0.0000 0.0004 0.0001 0.0010 0.0003 0.0034
S 0.0070 2.6214 0.0087 1.2847 0.0085 2.0569

T A AARM ;B AR CBiAkM ;D HEARME- MR EN PP HEE TG (B o R H W L8O, ) K U
K: KN RAABRE LM MRS T HM N Y ;0. Ehwiih  P- F 73 ;Q #Ri ;R KH ;S K¥es, TR,

Note: A: Woodland; B: Shrub land; C: Sparseness woodland; D: Other woodland; E: Highly covered grassland; F: Middlly covered grassland; G: Lowly
covered grassland; H: Channel; I: Lake; J: Reservoir; K: Glacier; L: Shoal; M: Building land; N: Sandy land; O: Salina; P: Swamp; Q: Bare land; R:
Paddy field; S: Imigable land, the same as below.
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Fig.2 SPLIT change of landscape types in Kashi
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Fig.3 Complexity indexes change of landscape types in Kashi
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Fig.4 Stability indexes change of landscape types in Kashi

GARE ERMTHXEFULR S MREE
g, IFIE o B R 8 SE Y, R WA FE I 20 a (7] X4 25 [A]

MEERERA, KA ALY K, TKER
BEMBER AURBREEN, —HEHAEATRE



%14

X1 TH 2 45 - W A b OX R DR AR S A28 0 4 e 3K b O 4 A 215

HEEEREHNFURAWERFTERRNA_H
EESEREERNEY ., Wi AEEFEES Bk
W oPESEEREMEE R, REEBHMNEE,
B, 76 5 R & Holk A4 7= o 3 T X L3 FOW R %R
BRGE S0 (R AP 1 0, 7 45 o HE RO BLER AR

3.1.3 A AHEESH REAKX(TLUT
BHBRRK 19 f - F 2R3 SRR B L
WA HIZh A (E 5), KH M EFE KER
B OBIE T EARRME 1990 FRIk—HER

R 1990-2000

i R Al & 18(%)
Dynamic change of land use

G H

ED2000-2008

R A5k 3, K HAE 1990 ~ 2000 4E (8] 3% B
82.8% ,2000 ~ 2008 “F &) i F 43 % ; H A b I p A 2B
RS EN,BHARIK, &6 EKE, 1990 ~ 2008
FEHEETBERPEKE(255.25%), KK
M (14.88% ) JBE(2.97%) H A Ak #(2.90%) |
KESTHE(-2.25%) . Hp ,RAMM PREHE
KIS KT RAARE UM M S
BB R G, R E AR ER AL HT 10 a
W ERLEE,IT 10 a B8 H X218,

1990-2008

J K L M
5t KA Landscape types

5 1990 ~ 2008 £F EIRE AT L3007 A Bh S
Fig.5 Dynamic change of land use from 1990 ~ 2008
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Table 3 Landscape indexes at landscape
level in Kashi from 1990 ~ 2008

B4} Year LPI(%)  SHDI SHEI DI SHAPE—AM
1990 2.621  1.984  0.674 0.9l 9.075
2000 1.285 2.008  0.682  0.937 9.139
2008 0.161  1.999  0.679  0.946 9.239
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F4 BMTHE 1990-208 L HFAEEEREN
Table 4 The integrative indexes of land use

degree from 1990 ~ 2008 in Kashi

5
nH 1990 2000 2008
Item

+3 F A BEKHALE ) 03 15515 156.80

BREHK Include unused land

Land use FAERAA LM

degree Except unused land 218.91 219.70 222.16
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Landscape changes and its driving force in Kashi

LIU Shi-wei''?, ZHOU Hua-rong'*>, HUAGN Shi-guang'-*, LIANG Xue-giong'*?
(1. Xinjiang Institute of Ecology and Geography , Chinese Academy of Sciences, Urumgi 83001, China;
2. Graduate University of Chinese Academy of Sciences , Beijing 100049, China)

Abstract: Based on the statistical data and three TM images in 1990, 2000 and 2008, and using the technology of
GIS and RS, the land use change and its driving forces in Kashi in the past 20 years were analyzed. The results showed
that: in the past 20 years, the single landscape types changed obviously. Along with the farmland and residentialland in-
creasing , the grassland and unused land decreased. The fragmentation and separation varied, owing to the natural and hu-
man disturbing. The artificial landscape tended to be stable and complicated, however the structure of natural landscape
was simple and fragile. The dynamic degree of land use underwent an “obvious change-slow change” trend. The whole
landscape fragmentation increased, and the shape became more complicated and irregular, and heterogeneity and relevan-
cy are enhanced. During the study period, the land use degree was still very low, but increased sustainably. The inform-
ing entropy underwent a process of “order-disorder-order” change. The driving forces denote: the landscape types that
can bring high revenue are disturbed more easily by human beings, while the natural landscapes are disturbed more by
natural condition .

Keywords: landscape pattern; temporal change; driving force; Kashi
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Effects of chitosan on wheat germination and activities of
protective enzyme in seedlings under drought stess

JIANG Shan, ZHU Qi-zhong, ZHANG Zhen-hao
( Marine College , Shandong University at Weihai, Weihai, Shandong 264209, China)

Abstract: To study the effects of chitosan on wheat germination power, germination rate, wet weight, dry weight,
radicle length, embryonic length and activities of protective enzyme in seedlings under drought stress by measuring activi-
ties of superoxide dismutase(SOD), peroxidase(POD) and catalase(CAT). The results showed that all groups signifi-
cantly improved the biophysical index, the activities of protective enzyme compared with CK. Activity of POD increased
and then decreased, the activities of CAT and SOD decreased during the pocess of drought coutinuing. Physiological
characteristics of seedlings of wheat in different groups are similar during the pocess of drought, 'but testing groups recov-
ered faster than CK after drought. Spraying chitosan liquid can enhance wheat germination and growing, improve activi-
ties of protective enzyme in seedlings under drought stress significantly.

Keywords: chitosan; wheat; drought stress; protective enzyme



