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BRAILE, EFH,AXUHREHEHEKER
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KA ERRXAENE W, ELESTFLT
IMPACT EXF & L, Im HFEER, HEER
BEREER  HEFAAXEERNER; P AIA
O,FEZLENEW; A SEH, BAY GDP #&
ANEARZHFHEMNEW; C AEHRE, LA
CDPEFMEEERS; T AR ARMNETM L
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Table 1 Meanings of the symbols for INPACT and their relations with the doers

aX #8 ThE BA
Definition Symbol Actor Dimension
LW Impact Im B#HA Al HERBRHER C ption of grassl
A B Population P S £} Parents A B Population
K Affluence A %5 H Workers A3 GDP GDP per capita
. B COPEFREER
BEAIRE Lotensity of use ¢ MR Conmsers Consumption of animal by-products per urit GDP
- B 7GR o A B RE
B3 Effciency T 7% Produoors Grassland area occupied per unit animal by-products
ABHR AxC AHEERERE
Consumption/ capita % Consumption of animal by-products per capita
HABS PxAxC WERW R
Technology challenge C ption of animal by-prod
AL HBR
Sustainability challenge Px4 cop
AL B cDP EFEE B SR

Sustainability levers

Grassland area occupied for per unit GDP

ATHMERREPARESHEENER,E
Xipia et AMA In P A.CHITWELE, B
BB ipac M WRERER:i=prta+tc+io
PA.C.TX 4N BHEREFARMEM T TR
FEEST X, B &I 300X 5F 55 A 1 3
HRPEA BT RAHARTARRER,

2 HEMERERKX ARG EFRRF
R W B SEUE A AR
HEEkaaHERdEMETFHRE/0HE

EH. 1M 78, AETHERN &l B 2R,

Ml W EAME, 2004 ERAON67.44 FA,

Hebh#EAORN34.37 FA, B ADH 50.96%),

BERN4.5F ke, K P EMEH 272.3 7 hn?,

o5+ EFR A9 70.28% , AT A R E BN 253.9 7
hm?, GEH RN 93.42%, MAXAEERKX E
ENAAEDH REMNEN(REAHATO=ZE,K
RERSTRNY 194.2 7 hn?, 52 MH 76.53%;
ABB.BHFARURRERIENHIK, BR
SREKEGER)RWERBU), R, K URER
HREM RRBRFHEMN AR IRLFHROERE
FEAAER, SR T P ERESHEEE,
2.1 BEXRE

BB ImPACT %X, RAIVES L AT EFH

O AfEH 96 ELEFBME R AEN, T 198F 1A
1 BERHEMEE, LSRR TFERE, EANNEREYX, & T
HBABETEROT R BRHANTREFERRTAABHRERE
H.
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£2 HEMERKK 1985~ 2020 §F ImPACT MIERH
Table 2 ImPACT values of data of pastoral area in Gannan during the period of 1985 ~ 2020

#6) ) GDR(x 10°70) KRTR(x 10 ba?) 7 M (x 10%)
Year (10 thousand persons) (% 16" yuan) Grassland area Animal by-products
1985 17.78 9461.24 189.28 13%0
1990 19.43 20413.76 207.18 1340
2004 23.13 119544.57 194.30 1970
2010 24.94 267364.34 194.30 2170
2020 27.34 1017574 .61 204.88 2595

;1. 1985.1990 F 2004 £E A 1 GDP 1% ™= § B 3048 6 W T MR 19 ~ 21],2010 71 2020 £ BB RS % XM 161,

2. 1985 5 1990 £ B R T BRI 40 FIR B F MR [22)#1{23],2004 .2010 70 2020 4F 33 WX W[ 16)

3. BT KRS GDP MW, LA 1990 4F 49 1 S 4T 45 30 3 103.29% X X1 FT4E GDP #47 T B0, AR B X %8 GDP K ¥,

Note: 1. Data of population, GDP and animal by-products stems from references [ 19 ~ 21] for 1985, 1990 and 2004, and that stems from reference [ 16]

for 2010 and 2020.

2. Data of grassland area stems from references [22] and [23] for 1985 and 1990, and that stems from reference [ 16] for 2004, 2010 and 2020.
3. Nominal income was treated with CPI(CPI = 103.2% ) of 1990, so that the effects of price on GDP over the years were eliminated.

2.2 itH
BEE2HBEHRTEEISN N EASRE FEEB L
HEBR B WA, BEHEIRY:

HERTEHAD.AY GDP. By GDP /=&

HHEBMANE=HSANERRRAS 4 MEs N0
£ 1985 ~ 2020 4F 3 [F) 45 B (6] B B B Y SE 4L p
a-c ¢,

HK, ARAEEHREZRADAY GDP. &
fii GDP &= MR MBANE &K SHANERET
% 4 N3 J7 89 4 240 2 BP VT 18 B & 3R 3 1 X B
FRARHE, RANIBEAZRLE 3.

2.3 ZRE5NH

2.3.1 HOMERKRA RS &M MK
¥RRAELGEEES S HEMNERERAD
AR IR A B K, 1985 ~ 2020 AR H 6], 4F Hy 8
KEHE1.24% , EEHTRPLEKE. AOH
HF 0 8RB K B E IR A9 I R BE L, A H N B R A
RE&HEFHIR(F 4)TEUE B0, H M8
EXABEFBARMBREDHHEL 84.97%
93.93% ,B¢kih, ST BB RmB . EHEH
XRERBUELS I RL 76.83%. 89.47% .
66.02%H198.69% ., AOHKIHMNE>=RTRH
Wi AEMBEERERR, R AR, E
EmTEMERLMITRELR. AORFEREHE
KBRARFERFREAMNRE, -

2.3.2 HOMERKESF O HRBEM S
RXAEOBERFABAARRGARX LA
X BEMNRERMEFSOERABRECLE,

B GDP &= B IHAE R 1985 £/ 0.147 kg/ ToH
T BEB) 2020 449 0.003 kg/TT, 4L 10.52% i &
EEm, HR MAANMMEREREAZR(T)E
B EMNEFGRSANERARAEABETRAaE,
BE AT HEHF(Cx T)MHAL GDP EFER
SR ER, 20208 1985 ETFRETIE L5, TF
ERED 12.4%,. FAEXERHA, HEMNERHK
EVERAKRLEAAR, BFHERMUERER
BIAR KR B A0 ) B R R A AR M 5
%,

2.3.3 FHARLTR , EXHEBRRLERERRK
EHEBRALK SHBEKESHREEAZAMGERR
TUANREED WA RETHAESH -1
F,ETHEABBIT 1985 ~ 2020 £ &0 R BRI S
WA (RFE3), BEE 2T KE YmE
FRAREHEAERE, AEHRRA“U"R, 1985 ~ 2020
ERE, BHFHEK 1% B BEEFEEHRE
15.79% By 2 4k, F o 1985 ~ 1990 45 B &, 1990 ~
2004 4E A BIBAK , B0 J5 B3 _F F+ BL7E 2010 ~ 2020 £
LB A 27.64% , i B9 B0 B B X4 it R 4 R X B
BREBENENZRARBEN, R/, BRR
B/, RN, B AL E 2000 ELR, SREHEM
HERRELHET BELRESHE SHFNLLH
WERHXAERKESBRMHE, @S RREE
MR BABBBERETATALREHSERE
ML ERAES AR TRIFMKE, B BEEIRE
958 1k (), B T ZE 1990 ~ 2004 £F, B B HK 1%,
WEIRERWEEDRE 9.1% Wb, R, H
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—AHER RREFKESERIBTENE . nARHERX—ARARRESE, SHAARMS
B2 EEPAEE B EEBANERAERARE BERERERED, LR YBEFRIFHENLY
EZNREL. AKYXE R E"R“E"XERE MHANERBAAEEMNLBEN. B, RNOME
FEABEANERAEHEFATBARBREREAEZE, BPIROVBEHNERLSERSBOALEHX
BEERHE MRS, AEFA A B8R, £ 2010~ 2020  FREFWEMHER  InPACTS Bl 7= PACT/S, X HE
FEANLEBEHNEERFENERESREHR K. B HERAXFINEERER@HTIEET.

23 ImPACT #RYERI FRAMH M
Table 3 Values of income elasticity of driving factors on ImPACT

By GDP Ei & B EER G Bf P EEER
A — -
ARCEA) ABOOP itk (e 52) KRER(b/kg) 5 FR(C xT) (/)
b =] Population (T/A) . ; - . .
, Consumption of animal Grassland area G area p
Ttems (10 thousand GDP per capita . Lt .
Y ( ) by-products per unit per unit animal per unit GDP(C x T)
persons ) F GDP(kg/yuan) by-products (hm?/yuan)
1985 17.78 532.13 0.1470 0.1400 0.0206
1990 19.43 1050.63 0.0660 0.1500 0.0099
2004 23.13 5168.38 0.0160 0.1000 0.0016
2010 24.94 10720.30 0.0080 0.0900 0.0007
2020 27.34 37219.26 0.0030 0.0800 0.0002
HERHSIMEREHGARE .
Growth rate and income elasticity P A [+ T izptra+tc+i
of the anthropogenic driving forces
1985 ~ 1990 fE i 4
Growth rate of the anthropogenic 0.0179 0.1457 -0.1480 0.0139 0.0295
driving forces 1985 ~ 1990
WA P
Income elasticity of the 0.1229 1.000 -1,0157 0.0953 0.2027
anthropogenic driving forces
1990 ~ 2004 4F 38 4 K
Growth rate of the anthropogenic 0.0125 0.1205 - 0.0963 -0.0258 0.0109
driving forces 1990 ~ 2004
AR
Income elasticity of the 0.1037 1.000 -0.7992 -0.2141 0.0904
anthropogenic driving forces
2004 ~ 2010 SEHY & B
Growth rate of the anthropogenic 0.0126 0.1293 -0.1091 -0.0174 0.0154
driving forces 2004 ~ 2010
RARE
Income elasticity of the 0.0974 1.000 -0.8438 -0.1346 0.1191
anthropogenic driving forces
2010 ~ 2020 4EH K
Growth mate of the anthropogenic 0.0092 0.1326 -0.0934 -0.0117 0.0367
driving forces 2010 ~ 2020
A BT
Income elasticity of the 0.0694 1.000 -0.7044 ~-0.0882 0.2764
anthropogenic driving forces
1985 ~ 2020 £F K R
growth rate of the anthropogenic 0.0124 0.1290 -0.1052 -0.0159 0.0204
driving forces 1985 ~ 2020
BAHHE
Income elasticity of the 0.0961 1.000 ~0.8155 -0.1229 0.1579

anthropogenic driving forces

HERBOAREBERN Z,8F2FER. 8 SATVENERERER, B AIRAADFHH
FHERN BHINTESESER, EBNEHLR  PEGFRBFKFZAELEHFMR. Bk, R0
o ARZREH(HDDRRBAREFEREMM AALRRELZERUSER, REBEMA KA
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SRBERBOFELWE. BHAEARERIBE(AES), B, BTFHRE
BRELARLBAOYEMGETIN, BRI KEEETHEER RINATEMNOALZRSE

B 2000 EHEMBALRERE K O0.621, U FORREBREREBXMHARERER.

HER EETERFALRRBERE ARETH

24 HENTBRERES
Table 4 Forage-livestock balance in grassland of Gannan project area

THREAXR  RWBLNR  XAEN gyl oplsl SO
[i:1€: ) B x 10* hm?) ( x 10* hm?) BIEE(%) Actual stocking rate Theoretical stocki Oveddoadi
City( county) Available natural Degraded Natural grassland (ten th u”‘r’ni bers ( hd hd
d land area degradation rate feprg g g ten rate
grassland area grass sheep unit) thousand sheep unit)
T4 B Maqu county 85.5 76.5 89.47 304 164.38 84.9
B8 Luqu county 46.5 30.7 66.02 165.4 82.76 99.87
X B Xishe county 45.9 45.3 98.69 164.7 81.74 101.5
AEW Hezo 16.4 12.6 76.83 58.07 28.03 107.2
A it Total 194.3 165.1 84.97 692.17 356.91 93.93
%5 hEPARLZRENOHBHREAXEZREH(UDIERK
Table 5 Assessment of HDI of China and pasturing area of Gannan
Z IR Area 1975 1980 1985 1990 1995 2000 2004 2005 2010 2020
[ China 0.5220 0.5880 0.594 0.627 0.683 0.728 0.7450 0.7550 0.803 0.908
X Pasturing area  0.457 0.486 0.516 0.549 0.584 0.621 0.651 0.660 0.702 0.794

BEHEEREEARERERSN=Z2:—RK
KFEARERBER,ALELBERFE0~0.5 ZH;
ZRPFKRFALRRBRER, ARREELHFE0.51
~09ZHGEREAKFAREBEER ARERE
HPWA0.81~ 1.0 Z 1, 4RULARAE, H 5 M B EAL
X 5 1985 SEHAT FH R RAFTH, BHEE L4
FHONREKE EE2ERNEYKERE —E
EZE,HAHBEL20FR, ARREREWR X

0.794, e B ERAKFEH

BRIBER 1= PACT/S, KRB i’ \pra.c.t Hl
sABIRIP.ALC.T 1 S(B HDL) W E L&,
KRBY i'=p+ra+c+t-s. R, LEAXE
Kizprarc+t AR =i-s,BENUE
HTEBMEREL BN HEMERBRRARES
xt EREAELHRA(AE6)o

£6 REHESBERHHEMBEALBHERFELRITH
Table 6  Analysis of impact of human activities on environment based on ImPACTS identity

£ izpratcti s . P l&A#f#.Z l&/\#f?‘l ﬂﬁﬂfﬂtl B
Year Income elasticity 2 Income elasticity 1 Change of income elasticity
1985 ~ 1990 0.0295 0.1457 0.0125 0.0170 0.1167 0.2027 -0.0860
1990 ~ 2004 0.0083 0.1205 0.0122 -0.0039 -0.034 0.0904 -0.1228
2004 ~ 2010 0.0154 0.1293 0.0126 0.0028 0.0217 0.1191 ~0.0974
2010 ~ 2020 0.0367 0.1326 0.0124 0.0243 0.1833 0.2764 ~0.0935
1985 ~ 2020 0.0204 0.1290 0.0124 0.0080 0.0620 0.1579 - 0.0959

W FPEE L HBREHEHSRENALRESHEREFRGEE TR 2 WY R 2R REARBDHHEREFRGE W,

Note: Income elasticity 1 means the impact of human activities on

T

before , while income elasticity 2 means the impact

after

FEEH HERENERNERERKFEE
JIREBE+LBEENIER. 7 1985 ~ 2020 £ H1], 2
KKK 1%, LS HES ARG X3 E ¥ w5
BH15.81% M 6.2%, HEFRFHEMENRST

of human activities on

idering social

ing social

9.61% ., FF (2010 ~ 2020 SE) MBEAF AL ESE
W, A5 shxt 5 SR 30 5 A4 BU W B A O B9 38 n
TmE, 2% S 1%, ERAENELH LA
27.64% ,ER MR RIIBHE A LTE, WL F
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BHK 1%, ¥5IREFFREEHZE 18.33% 1%
in

3 kSt

1) BiFH ImPACT X EBBRT UERFRM
HAIREAREEAHHEMNERRR ARESIXE
FEFE R /e, 1985 ~ 2010 4B, 2K G H K
1%, &5 BEREFREE AWM 15.79% , P A D
A% GDP w34 hnxd B[R 35 58 FE 1 7 A TE 32, T
BRI A R AR R AE P 5 R B A R
FEATMHAEENNLH

2) HEMRREFRKE SBITTE ML, ZE
EHMAXNERERREEHREFEEM, BK
W, IR MR A7 6] 2, X E R AKBEH
UENPLBRERE"NAERBERIFEEN K
FEEE, NEEE B FREBEREASREY
RN, TS A SRR/ ABERT AXKRR
FEENHFEEEER, A ERT HEERK
RHERREES,

3) BEEARFE X F R e R BT,
ERWMES X EERRELATHANE LB E,
ImPACT ¥ XA T X BHAXERWAD EHH
BARE AHT AXREHRIAFEZWHELEER,
AAERANE R 2% KHE, TUNRATA
AEHIXNAEEHO TSRS, 0 Co, Hi A4S
B¥ BEUK BHO R RS, BR ) Z 0N AR,
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Analysis of impact of human activities on grassland

environment based on ImPACT identity
——A case study of pastoral area of Gannan

CHEN Qiang-qgiang', SUN Xiao-hua®
(1. College of Economy and Managemens, Gansu Agricultural University, Lanzhou 730070, China;
2. College of Resources and Environmens, Gansu Agricultural University, Lanzhou 730070, China)

Abstract: Analysis of impact of human activities on environment has become a hot topic in the current time. On the
basis of introducing the ImPACT identity combined with a case study of pastoral area in Gannan of Northwest China’s
Gansu Province during 1985 ~ 2020, the paper analyzes the effect of anthropogenic driving forces on environment of
grassland including total population, affluence, livestock products intensity and consumption of grassland per unit live-
stock product. It is found that a 1% change in economic increase results in a 15.79% change, especially the increase of
population and GDP have positive impact, while the improvement of utilization efficiency of grassland and decrease of in-
tensity of livestock can check the rapidly-increasing environmental pressure. In the growth of affluence the coefficient of
affluence elasticity of impact will increase. So in the empirical study, the overall findings do not support the environment
Kuznets curve hypothesis, however, the impact of human activities on environment appears “U” curve wholly. The pro-
ject of natural grassland recovery and construction was implemented during 2000 ~ 2004 in pastoral area in Gannan. At a
certain period of time the project played an important role in alleviating the environmental pressure. So another kind of
resources, namely social resources should be paid more attention to for the sustainable utilization of grassland. And after
calculating the InPACTS identity, it shows that if we consider social resources, a 1% change in economic increase would
result in a 6.2% change in environment pressure. That is to say, the social resources can alleviate the environmental
pressure of grassland greatly, which decreases from 15.79% before considering social resources to 6.2% after putting
social resources to practice.

Keywords: IPAT identity; ImPACT identity; impact on environment; ImPACTS identity; social resources
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Salt - resistance identification of transformed Lilium with S6PDH gene

HUA Zhi-nii', MA Feng-wang®, LI Xiao-ling', LIANG Dong’
(1. Biomedical Engineering Depart s Shangluo University , Shangluo, Shaanxi 726000, China;
2. College of Horticulture , Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: Based on Agrobacterium-mediated S6 PDH gene being delivered into Lilium longiflorum, by treatment of
salt stress to the transformed plants and the control, some related physiological indicators were measured for a short period
of time to lay foundation for improving resistant varieties of lily and studying the resistant mechanism of transgenic plants.
The main findings are as following: With salt stress (10 g/L NaCl) to extend the time, leaves of the conductivity and
MDA of transformed plants and the control showed an upward trend, and soluble protein content decreased, while the ac-
tivity of SOD, POD, CAT and APX rose first, then fell down. But in the process of salt stress, the conductivity and
MDA of transformed seedlings were less than that of the control, while soluble protein content was higher than that of the
control, and had higher activity than non-transformed seedlings. The analysis showed that the difference reached a signif-
icant level, and the transformed seedlings demonstrated obviously strong salt-resistance .

Keywords: lily; S6PDH gene; salt-resistance; physiological indicator



