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Table 1  Index system of evaluation on land resources ecological security in Gulang County

Bir 2 b= w2 _
Target layer Rule layer Rule layer $HH7/Z Index layer
ATIE S Ct A E MK E (%) Cl Natural growth rate of population
Population pressure C2 A& S (A/km®)  C2 Population carrying capacity
;ﬁ‘ﬁi THE S C3 AS# 4 (hm’/ A)  C3 Land resources per capita
Pr-e‘:ur; of Land pressure CA B4 B b & BRAL AR A 7 (kg/hm®)  C4 Fentilizer carrying capacity per unit area
land resources 3 —
i Sofiﬁi A C5 W HRE (T TT/km?)  C5 Economic density(10 000 yuan/km®)
- C6 MBI FE (%) C6 Rate of urhanization
economic pressure
T ERE C7 LIEHPLE X /(%) C7 Content of soil organic matter
THER YR State of land quality CS{RM A £ IL{H( %) C8 Rate of irrigatable area
EEER IR
Ecological EERE COBFME B (%) €9 Rate of cultivated land
security State of THHARE C10 B EHH.(H(%) C10 Rate of grassland
of land land resources State of land use Cl MM B ( %)  Cl1 Rate of forest
Tesources CI12 KR i B (%) C12 Rate of water area

C13 At GDP(FE/A) C13 GDP per capita(yuan)

ﬁ?ﬁfﬁ"j CUB=r i SEREMSBME(%) €14 Rate of tertiary industry in GDP
B34 3 ot a'"‘ CI5 HLBFFRHE(%) C15 Degree of machinery cultivation
W ecomimic response C16 847 BB L& 5 71 (kw/hm®) €16 Total machinery power per unit area
e losicad
response of CI7 ZEHEEH(%) C17 Rate of forest coverage

A R 5

Natural response

land resources

CI8 /K L K HAH(%) CI8 Rate of soil and water erosion
C19 FEEALE R {E( %) C19 Rate of desenification area

C20 Eh AL i B (%)  C20 Rate of salinization area
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Table 2 Security values of indexes for evaluating land ecological security in Gulang county
B Tl X, GRESs  RREES R P, ERME L
‘B antk Actual value Security index RE W Security value
. Standard Source of -
Index  Security v yal Weight
waxis 1995 2002 2009 value security salue 1995 2002 2009 1995 2002 2009
C1 ﬁ 8.60 7.91 6.84 1.33 WA ¥ 0.1547 0.1681 Q. 1944 0.0674 0.0104 0.0113 0.0i31
Negative World average value
# HFEAWE
c2 Neati 72.10 73.65 78.53 '8 Internationally 0.1110 0.1086 0.1019 0.0674 0.0075 0.0073 0.0069
cgative acknowledged value
ﬁi HEFENAE
C3 Negati 0.3 0,35 0.33 0.05 Internationally 0.1389 0.1429 0.151S 0.0272 ©.0038 0.0039 ©6.0041
eganive acknowledged value
# H R AME
c4 Neati 3.12 6.63 9.21 17 Internationally 1.0000 1.0000 1.0000 0.0737 0.0737 0.0737 0.0737
egauve acknowledged value
s E 7.62 16.05 4097 98.28 %Eliiﬂt'gfﬁ 0.0776 0.1633 0.4i169 0.0737 0.0057 0.0120 0.0307
Positive National average value
c6 ﬂf 5.05 13.04 2550 46.60 éﬁqﬂqﬁ 0.1084 0.2798 0.5472 0.0737 0.0080 0.0206 0.0403
Positive National average value
<7 JE 12 115 137 .80 .%mﬁlﬁg(ﬁ 0.5667 0.6389 0.7611 0.0399 0.0226 0.0255 0.03(4
Positive National average value
C8 IE 26.53 25.72 25.26 48.06 .QEEF:'Q{E 0.5520 0.5352 0.5256 0.0399 0.0220 0.0214 0.0210
Positive National average value
<9 ﬁl‘ 2560 25.84 25.93 10.26 HAEEHE ) 0.4008 0.3971 ©.3957 0.0105 0©0.0042 0.0042 6.0042
Negative Average of Cansu Provinee
C10 IE 34.68 34.74 29.58 31.03 HREFHE . 1.0000 1.0000 0.9533 0.0425 0.0425 0.0425 0.0405
Pusitive Average of Gansu Province
N iE HAERHE
Ctt Positive 3.2 2.74 2.64 11.36 Average of Gansu Provinge 0.2826 0.2412 0.2324 0.0105 0.0030 0.002S 0.0024
iE HRE¥9E
C12 Positive 1.37 1.38 1.26 2.94 Average of Province 0.4660 0.4694 0.4286 0.0277 0.0129 0.0130 0.0119
E 2EYHHE
C13 Positive 1057A 2019 5214 7543 National average value 0.1401 0.2677 0.6912 0.0566 0.0079 0.0151 0©.0391
Ci14 JE 15.79 28.90 29.68 33.60 .%E:\Fﬁﬁ 0.469% 0.8601 0.8833 0.0315 D.0148 0.0271 0.0278
Positive National average value
CI5 IE 3.3 29.93 30.04 47.40 %El%liﬁ]{ﬁ 0.0707 0.6314 0.6338 0.0315 0.0022 0.0199 0.0200
Pasitive National aversge value
Cle JE 0.94 2.85 336 4.4 .QE‘-’FﬁJfE 0.2217 0.6722 0.7925 0.0315 0.0070 0.0212 0.0250
Positive National averege value
Cc17 E 2.70 5.8 1490 40.00 %E?iﬂfﬁ 0.0675 0.1463 0.3725 0.0462 0.0031 0.0068 0.0172
Positive National average value
(W ﬁ, 42.00 66.00 74.43 37.10 .QEW-)‘@{& 0.8833 0.5621 0.4985 0.0462 0.0408 0.0260 0.0230
Negative National aversge value
C19 ﬁ 44.00 32.12  31.20 25.00 %ESFﬁ]E 0.5682 0.7783 0.8013 0.1012 0.0575 0.0788 0.0811
Negative National average value
0 ﬂl 1,20 230 2.70 3.9¢ $¥ﬂﬁ 1.0000 1.0000 1.0000 ©.10i12 0.1012 0.1012 0.1012
Negative National average value
#£3 HREIHAFESRLERGEN
Table 3  Evaluation of ecological security of land resources in Gulang Caunty
£ KA Sccurity value RLB AN
Year +REBEEESD TSRS + PR A Camprehensive
Pressure of land resources State of land resources  Ecological response of land security index
1995 0.109t 0.1072 0.2346 0.4509
2002 0.1289 0.1090 0.2960 0.5339
2009 0.1688 0.1103 0.3344 0.6136
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Table 4 The evaluation standards of land resources ecological security

REeHE % E% -
Secunity index Grade System HFIE Characterisics
tHEBREBFNRILEHR EXURBELE EFARRAATERT SR
0.4 I EyRE SEHRRAS DR ASKESERHRMASE,
=0 In bad state The service function of land ystem is almost coll 1, eco-process is nol reversible, eco-en-
vionment is seriously damaged, eco- is i , and eco-recovery is difficult.
TRASEEREETERE ESFETRRAMR, DBBALT L, RIRT
0.4-0.6 I BB AR REGEEASR CARBERX EBKERNS.
o In risky state The service function of land eco-system is badly deg is seriously damag
and is difficult to recover because of external interfe , and di oceur often.
T SREREFREHER £EFARA - FHR R TESEANE 2T
SERE RERBGH AEBHMBA L ERETHRE,
0.6~0.8 i I The service function of land eco-system is deg . ec i is damaged but can maintai

In sensitive state

its basic function, and it is easily deteriorated by external interference, and eco-disasters occur

sometimes .

IR4BRERSDELITE EFREROZAMT  DEHTF, -RTFHTF TR

T ALMETEE ABRERK,

0.8~0.9 N lﬁﬁ‘f'*ﬁﬁ The service function of land eco-system is relatively perfect, eco-envi is rarely damaged and
ngood sate et , and it is ble despite of external interference, and eco-disasters oc-
cur seldom.
TRASEERFNEEFIZR LATHELXEZFHRAUR LB FESNTE. D
0.9 v BRRE HEHR.FEKEASAENR E5REAEE . £EKF L.
=0 In ideal state The service function of land ystem is basically perfect, eco-envi is not damaged and its
function maintains strong, and it is easily ble, and eco-di accur very seldom.
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Investigation of rhizobium resources of leguminous plants
in partial regions of Qilian Mountains

XU Lin'?, LIU Xian-de®, ZHANG Yong®, ZHANG Fen-qing®, WEI Ge-hong'
(1. College of Life Sciences , Northwest A & F University , Yangling Sheanxi 712100, China;
2. Departmert of Biology , Hexi College, Zhangye, Gansu 734000, China;
3. Institwe of Water Resource Conversation Forest in Qilian Mountains, Zhangye Gansu , 734000, China)

Abstract: An investigation was made on the nodule and nitrogen fixation resources of wild leguminous plants in par-
tial regions of Qilian Mountains, in order to provide valuable germplasm resources of rhizobial for agricultural production
and ecological environment construction. Totally 427 nodule samples belonged to 9 genera and 32 species were collected .
The results showed: (1) The most nodules were yellow or brown, sphericalor claviform and coralliform , distributed on
lateral root or fibre. (2) The ecological factors especially the landform, the humidity and fertility of soil were important
factors that affected the nodulation.

Keywords: Qilian Mountains; leguminous plants; rhizobium resources; ecological factors
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Evaluation of ecological security of land resources in arid areas of Northwest China
—A case study of Gulang County in Gansu Province

YANG Qian-gian, CHEN Ying, JIN Sheng-xia, ZHAOQ Jia-qi
( College of Resources and Environmental Sciences, Gansu Agricultural University, Lanzhou , Gansu 730070, China)

Abstract: Based on research achievement on ecological security of land resources, choosing Gulang County in Gan-
su Province as research region, combining optimized PSR frame and land use structure in arid area in Northwest China,
the index system of evaluation on ecological security of land resources in Gulang County was established. Ecological secu-
rity indexes of land resources were calculated by entropy method and colligate grade, and dynamic diversification of eco-
logical security of land resources in different period of time was studied. The results indicate that the ecological security
of land resources has been improved since 1995, but is still in an alarm state.

Keywords: ecological security of land resources; optimized PSR frame; entropy method; Gulang County



