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Fig. 1 Classification of population density in Nanning in 2000



278 & S M 3k : http: //gxkx. ijournal. cn/gxkxyxb/ch

¢ A o RET N

A

i o 5
\ ~ '1

D¢ i

(U W G
® N ~
TG 4 PomE Y
T iy P R
- (/\l\ /) . » :
o~ UML
: J \
; ) Sy L ES
y WL —
§ § i
- Y g - Ve s
W CRR RS S 3 o I s
~ V3 ¢ 7 i -l [E fi]Legend
- b, { o AN 20104 A B (A/km’) i
L S 7 S o B! £ Population density in 2010 (person/km”)
> ok o N
S 7 K y 3.859795~452.679 911
- f ‘ ‘ J
= i AT \ 452.679912~1291.120 700
) { 1291.120701~3 283.380 017
8 R A o 777 3283.380018~6 947.439 245
'N_ 4 B I 6947.439255~16395.206 895
. ' L B 16395.206 896~26 321.884 804
Wy rE I 26321.884805~43285.251010
QP 0.0 4590  180km
Ligi il

B 2 BT 2010 4N %

Fig. 2 Classification of population density in Nanning in 2001

N
2.2 AAELEL W$E
10 AEI (], 42T A9 N HEG A 2000 4R B H il A i Ry

Zhongshan street office

TEHBIX L 2010 45 % 3 21 4 gt el 1457 38 X, ) pE AL RS 3
29 1.2 km (& 3), TR T TN KR B
P L T A A A el A AT R A R & T R R L
326 8 BN 1 T 0 & A AR AT ) ) 30 XS
2.3 AOZEEEEPE

Fi 1.3.4 WAL IR AR ST LA T 2010 4FE A
2% B e K 19 VE & YR T8 1 JLART o g2 ok vt s ABE
B 2.5 km AR PR LL S km 2R AR R T T AY
BEAT BRI AT VI E . B A5 8 m 7l A0 %
JE 5 R B B A (R D

Rl g g p ek 2010

Fujianyuan street office

Kb A Jp 44

Dashatian street office

2.0 km

- . | E flLegend
R 1.4 SPSS B PEE MR I T s nme
A i b AN i Population center of gravity in 2000
10 Fif 3 L b £ o6 B 93 530 45 £ 2000 4F A1 2010 4F @ 2010 An o
?ﬁiku%?&*ﬂ%@ﬁo ?ué»g'ﬂj:%ﬂ% 2~3, Population center of gravity in 2010

Bl 3 2000—2010 g T A D HOA L

Fig. 3 Changes in population center of gravity in Nan-

ning from 2000 to 2010



I"ARZERFR,2019 £,35 %, 5% 4 # Journal of Guangxi Academy of Sciences,2019,Vol.35 No.4

ZHB%E ET GSHETHEMT AN EBA R ZSHHERR

F1 BETH2000 F£F 2010 FANFESEEBIEER ﬂAkﬂg%%ZmoﬁADarﬁﬁﬂjan
Table 1 Population density and distance data matrix of Nan- 2010 4 N\ [ 2% B AR T ) A O Ak A A“Fﬁ EE B
ning city in 2000 and 2010 SIS 05U 0L B BB AR R
L . A H B CA/km®) T T Fe L AEE 78 3 391 Ry 2 BRI Inverse A58 1 —
¥ i JEERS Population density (person/km®)
No. Distance (km) 2000 2010 WHBER, P Y=B,+B,/X #& M Y=8B, —
1 0~2.5 16 928 30 126 B, X +BX? #E A5 B8 & W R 7 T A B B R B N
2 25775 6964 8984 JEor A, Horh /BT 2000 AF N E B EE BRECH
3 7.5~12.5 1216 2 210
| 125175 501 Lot Y =—967.078 +45083. 377/X (5
> 17.57~22.5 282 580 KPP Y MAOHEE, X HENTHOMER., 2010 4
6 22.5~27.5 269 291
7 27.5~32.5 245 266 }\D%ﬁ ﬁjﬂ
8 32.5=37.5 205 228 Y =20108. 845 — 969. 855X + 10.277X*, (6)
9 37.5~42.5 188 205 . . . R .
1 47.5~52.5 173 168 B, PR 1 B e 6 o T e R R A S, A
12 52.5~57.5 164 156 N, NS —1 1 3
14 62.5~67.5 135 115 KT 2000 45N FBBE 3 J2 5 LA S ARAT Y
15 67.5~72.5 134 115

F2 2000 FNOFEREBERSHLER
Table 2 Analysis results of different models of population density in 2000

FE R

W 4 B eyl [7] 9 £ % Regression coefficient Coclficient of J5EHE F
Model name Constant term b determination AII\IOVA F
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Bk 7 Linear equation (LIN) 6 271.154 —118.133 0.341 6.734
XL Logarithmic (LOG) 15 615. 731 —4 123.619 0.730 35.130
JZ B %L Inverse function (INY) —967.078 45 083. 377 0.969 410. 319
K7 Quadratic equation (QUA) 11 967. 557 —572.835 6.063 0.672 12. 308
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Table 3 Analysis results of different models of population density in 2010
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B2 2 Linear equation (LIN) 10 453. 207 —199. 117 0.652 39.413
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JZ PR Inverse function (INY) —1 925.130 78 848. 335 0.708 31.543
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ZE %L Power function (POW) 174 963. 935 —1.775 0. 760 41. 261
S HHZ S curve equation (S) 5.207 15.025 0.975 506. 388
8B 2 Index equation (EXP) 5 465. 687 —0.066 0.776 45,087
Logistic 0. 000 1. 068 0. 760 41.261
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Study on Temporal and Spatial Distribution Characteristics of

Urban Internal Population in Nanning based on GIS

LI Qihai"**,LIU Mengmeng'**,HU Baoging'"*"

(1. Key Laboratory of Environmental Change and Resource Utilization of the North Bay, Ministry of Education, Nanning Normal

University, Nanning, Guangxi, 530001, China; 2. Guangxi Key Laboratory of Surface Process and Intelligent Simulation, Nanning

Normal University, Nanning, Guangxi,530001,China; 3. School of Geographic Science and Planning. Nanning Normal University,
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Abstract: In order to understand the changes and development of the spatial structure of Nanning’s urban pop-
ulation in the past 10 years in the 21st century, Geographic information system (GIS) technology and SPSS
statistical analysis software were used to analyze the urban population distribution in Nanning in 2000 and
2010. The results showed that the overall spatial structure of Nanning’s urban population was clustered. In
2000 and 2010, the population density of Nanning City was highest in the area of Xixiangtang Sub-district
Office. The population density of each street in Xingning District increased rapidly. From 2000 to 2010, the
population center of gravity moved about 1. 2 km to the northwest. The population density function in 2000
and the 2010 population density function were best fitted with an inverse function model and a quadratic func-
tion model, respectively. As the distance from the city center increased, the population density decreased. It
had a large centripetal effect near the center of the city, which brought about the increase of population in the
surrounding areas.

Key words: GIS, population distribution, urban internal structure, Nanning City
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Effects of Cadmium on Heat Shock Protein 70 Gene Expression

in Different Tissues of Crassostrea gigas under Different Salini-
ty

JING Yuanyuan', ZHANG Tianwen'”, LIU Enfu', CHEN Qun', SUN Ming', GUO Wen'"?,
LIU Guangbin'*

(1. Marine Biology Institute of Shandong Province, Qingdao, Shandong, 266104, China; 2. Healthy Mariculture Engineering Re-
search Center of Shandong Province, Qingdao,Shandong,266104 , China; 3. Shandong Key Laboratory of Disease Control in Mari-
culture, Qingdao, Shandong, 266104 , China)

Abstract: The effect of cadmium on the expression of heat shock protein 70 (Hsp70) in Crassostrea gigas un-
der different salinity was studied to provide technical support for strengthening the safe production of shell-
fish from breeding sources, and provide basic data for product quality control. Oysters were acclimatized to
different salinities (13 psu, 20 psu, 27 psu, and 34 psuw) for 14 d, and exposed to 10 pg/L Cd solution for 28
d for storage experiments, and then transferred to clean seawater for discharge experiment. The correspond-
ing salinity treatment group not exposed to the cadmium solution was set as the blank group. Finally, the re-
al-time fluorescence quantitative PCR method was used to determine the gene expression level. The results
showed that the mRNA expression trend of Hsp70 gene in the mantle was generally the same under the
effect of four salinities. Hsp 70 gene was induced when the cadmium concentration in the body was low, and
Hsp70 gene was suppressed when the cadmium concentration was high. Hsp70 expression in the digestive
gland was mostly inhibited. The salinity 20 psu group was induced on day 42. The salinity 27 psu group was
induced on day 28. The salinity 34 psu group was induced on days 7, 21, and 42. It shows that Hsp70 gene
has significant reactivity to heavy metal cadmium, and it is feasible as a comprehensive early warning indica-
tor of cadmium pollution.

Key words: Crassostrea gigas,cadmium, salinity, heat shock protein 70, gene expression
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