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Abstract: [ Objective | The coal gangue mountains, the occupied land, and the surface vegetation destroyed by
coal mining were analyzed to classify the types of coal gangue site properly. The objective of the study was to
provide a basis for ecological restoration and reconstruction of mining areas. [ Methods] The coal gangue in
the Ningdong mining area was taken as the research object. Ten site factors were investigated and analyzed
for microtopography, altitude, thickness of covering soil, and soil texture. Methods such as principal component
analysis and cluster analysis were used to classify coal gangue mountain site types. [ Results] The dominant
factors were determined by principal component analysis as microtopography, thickness of covering soil, and
soil texture. Afterwards, according to the dominant factors, the coal gangue mountains in the Ningdong
mining area were classified into three site type groups, five site type subgroups, and eight site types through

cluster analysis for various areas. The coal gangue platform had a large area, with slopes between 32° and
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40°, and the thickness of the coal gangue overburden was >>30 cm. The soil field water capacity was between
16.82% and 34. 85%, and the total K content was between 34. 29 and 46. 61 g/kg., which was extremely

high. The total P content was between 0. 31 and 0. 62 g/kg, which was medium to low level. However, soil

organic matter and total N content were at very low levels, and the soil of the coal gangue was more alkaline.

[ Conclusion ] The reconstruction of gangue in Ningdong mining area should take measures according to local

conditions. When gravel is less in overlaying soil, the arbor-shrub mixed pattern is selected with arbor

based, or shrub pattern, or shrub grass pattern with shrub based. Whereas, the shrub grass pattern with

grass based is selected when gravel is more, When the soil is light gravel, grass seeds are sown.

Keywords: coal gangue mountain; site type; vegetation reconstruction; Ningdong mining area

FEl AL ) 14 A RIS I B b 22 — 1) T AR X
(TP AL e X Oy [ 58 A A 4 A R R B =
AF AL T B U Al L e R — R U R X
B CRUET RRE KR D K A K AL T B
P AEPR S L 2 r A LR AR M 5 X 9 R Y K R
SRRk b Al 7 T B IR B R Y TR S R
TATXAESRREWES AESDREBL . SR
SE PRI 5 [ I 36 il T i 0 A2 L bt o R A A 3
WEE R, T ARE KB IT R I LI TR N £
TE R TG AR AT A 11 3 A 3t o5 P 0 3t 2 A B
DR Sy 7 o i A5 0 A A DL R ST A 1
SE B RY R A DX A 2K A R e R Y TR

FAT . B A A0 X 57 i 28 B Rl o 22 4R P A 3 AR
WU GRARR R A T I S T Ay 2
WF5EALAT HTE  H X DT A L 57 3 28 #0043 1) B
FEEA AR WARTE 43 57 AT SR F ST 4 Aokt Bk
A7 57380 53 5 VA T SE o AR AL R R
VA T W LI B TR Y €1 g R VA
M DR e B 8 2 D BT S SR SRR A
Ly 37 3 26 78 4 K] o3 T S A A TR S N 3 R ) A A ok
L LR T B B i R B2 B 2T XA SR Y
KA. AT LA TR BT A7 1L g BF 580 5 R 5
S AT A 1L ST M 2 A 32 5 R, DA R A R A
L S7 2D, BRSSO () 37l 2 RYRRAE HE4T 20 A .
O IXAESIKE SEERMSE,

1 WX HESE

TR XA T 7 B A 36 X &R i 2 =,
FRAR AR 105°35'24"—106°22'12"E, 37°36'0"—38°0"36"N,,
TR XBERFERMEFEE A 10 RN E7T .2
PRIAGE B K 2. 70 X 10" .5 X B R 4R 7= 4 Ry 5. 80 X
10" GAFA A= 1.88 X 10° 17, #FsE X F 5/,
SRR 8~9 CLAEFE/K B 300 mm PLR .28 LR
FULAFE H BEETEL 3 000 h Z2 47 4F B K FH B3R 4 5 700
~6 100 MJ/m” , HiJE LIAR 1L Fr 8 3 b R SR R
[ [ 0 A w3 e T B S A R R4 e e o
IR = AT B 2 B L Y e S R o S Vb A AR O

T JFAE B L FE A S ) (Oxyiropis aciphylla) (35
% (Peganum harmala) , # 57 (Euphorbia humifusa) .
5 T (Sophora alopecuroides) 55, V9 H ¥ 95 A V0 5
(Artemisia desertorum) . ¥ ¥ ¥ (Achnatherum splen-
dens) UK (Agriophyllum squarrosum) &N

AT I A B BT I T R AR
W RO 25 BEAT A L M PR DL 1

LARFE AL
2.RBHE AL
3EHBHE AL
4R —F AW
SEEFAWL

B1 TRYVREFALBECE

TARE X IFRTT A LI T IR 3 HEAT AR R
10 a LLbAF 7 3 8 sOBET A 1L A7 5 i 2
MOIE . A 2016 4RI 4R . 4 B0 Bl 2 X BEAT A 1
HEAT T 4 R vl v, BT A OR U TR A L R 3 4
LB LARD £ KBRS O TR OREAT A 1 R A
MEBL WL 1.

2 MESJE
2.1 IIHEFIFE

R I 25 BB A7 L 552 30 A K AH S BF 9% 7 12 65 e
% S W AR Ay L ST b 288 T RR A 19 M T DR A 3 A
AR 37 b IR O e AR S0 L 0 38 MR O e X L i



204 7k - B F e AR

540 B

W X, (m), H+BE X, (em), M X, , -
HEM AR KR X/ %) BHURE&E X (g/kg) . & N

R X, (g/ke) &P &R X (g/kg) . & K &R X, (g/
kg)a%ﬁ Xl()ii_: 10 /l\jLi‘[ﬁ?o

®1 THRYREFELER

et I ER - fix e
KRR 106°31'36"E, 37°55'38'N 2180 26~35 ;L?cﬁiﬁfiﬁiﬁfgjﬁ«gﬁ?g;ﬁ%&%ﬁgM%%Xg IS F
EHEF-FAL 106735'36'E, 37°59'32'N 1101 30~35  FHATHMEAREILE B EAlhaea rosea) FHEAT 20162018 4F
EHEE AL 106°37'56"E, 38°0'50"N 6.74 28~34  FAATHIERR AHEAT 20162018 4
RFHE—REAIL 106°38'4"E, 38°5'2'N 5.20 29~35  ANLHHERH 2018 4F
REFE WAL 106°36'33"E, 38°3'3'N 1.00 37~40 ERiE —

2.2 #HiEESERUE

2018 4F 9 H , i & iy 99 X #F 5% X W% e} (1) 3% B 5y
BF o 5454 BF A S 8 A L R T AR BT X 2R 3 T
AR ORI SR D AT A L AT B R R
PRI, MR fHb R K S b R O R B R M 14 A4S, b
A6 i e 2 Fl d R GPS X 45 4 b 3E 47 5 1
FF VR AR B s T4 2 A TR A 30 3 Ik B A )
BT A R RE o & RO AR, - 7E 1 5 SR B S B HURE i
VA RN S 35 A S b b O BB g T
i 52 A>T HERITH . 7R R E R TR S R,
[ BT HR 1 kg TR A AT L s AR 5T 20 BT o B A
A I 26 g, AR R 7 k0 - 8 B b | - 48 FH JR] KR
Kig BV &, e N, 2 P, 2 K &5
- E A R bR
2.3 AriZEBERIS

K M A S A 0 R o A Sr L IR X
X X0 E iR PE R 7 AT AL A B S, R 3 A3

B JEAE A 1 32 57 0 IR 7 0 0 R G R R
EFL N T AT RS R TR KA A
SEHBIEAL,

3 #iR50Hr

3.1 KA WLZHEFSH

FREE A 1 ST M 2R 1R S B R ST 2R R Y
KHEE TR E R W . & SPSS W F 4 i KMO
(Kaiser-Meyer-Olkin Measure) # Bartlett(Bartlett”s
Test of Sphericity) 3RIE B 56 0] 1, KMO>>0. 5, sig.
<<0. 01, Ky 30 45 F Yy J& T 1E 8 10 [, A 2 WY 3k 4 F
SO IE A O B X S P X —
X0 #EAT 3 150 20 A7 » DT Aff 22 A A 1 32 S A
o BIZER AT AT 4 A F A Rt Oy 2 5Tk E R
80. 624%, KW AT 4 N> FE MR ELEL2WHETF
80. 624 % fH B M X 4 N EMATEHHEHW T X AKX
W

F,=0.120X,—0.213X,+0. 135X, —0. 260X, —0. 144X, +0. 209X, — X, +0. 173X, +0. 08X, +0. 241X,
F,=—0.182X, —0. 148X, +0. 313X, +0. 116 X, +0. 052X; —0. 181 X; —0. 073X; 0. 274 X +0. 273X, —0. 219X,
F;=—0.411X,40. 188X, —0. 06 X; —0. 190X, +0. 381X, +0. 318X, —0. 271X, —0. 095X +0. 177X, +0. 049X,
F,=—0.05X, —0. 38X, —0.032X; —0. 278X, 10. 341X; —0. 004 X; +0. 684 X; —0. 195X; +0. 203X, —0. 029X,

A A B SRS By SR S0, RO (X))
RN 0. 260, 7E5E 1 o e 32 2 e A
Al 2 BRI R S (X HAE I8 2y
PR AN 0.313;Fy KA H, GHUBIE (X)) KA
(0. 41D B R R WA 3 B Fm B RHE 56 4
B ER LA T gl UL R R B KO
7S5 1 T 2R BT DXRERT A L 7 3t 26 R il o 7 e
SREEPE AR SN A R SR ] b A S R AE0. 07
~0. 18 g/kg Z [a] . MR 45 4 [ + 5 5% 70 & & 00 bp
. R <70, Sg/kg W R T ALK, 55 5h £ 3%
e o3 bn B 7 ik DLE i B3 0 A 9 5 SR A
X LB 8 R 352 B i A - SRR AR B 5 R T M R AR

A b BERRAE XCELAT R B B R A A g I A Y R
AUk B 7 R L A R b Rl 43 ST b
B E S AT

F o7 MK b GOHOE 43 S B R Sk
HR A3 BE K/ ING3 Sy BE B 8, A VR MR A0 Y b 5
b A oy R R R R B AR i PR -
B8 5T Hb Ay PR HER E (ILFR 2)
3.2 BEAFALIMERR S

iz F SPSS #5442k F 41 o) 36 B2 1 R 2K 05 L LA
T B DG R O R B B AR A L Z A5 0 b B R AT B
AR T AR DR A 2% R AT RS R ST
KA, GRWE 2,



B4 B T A A T AR DOMERT A7 1L 7 3 2 R T LR AR 205

K2 EEEFHREE

FRET A% e YiEr
A Wi 0°
W b W BE 25°~35°
2% Y 35°~45°
B2 >60 cm
BrEE 2 20~60 cm
R <20 cm
BREL  BRAER<IX R AR 550 ~85%
ERBE  BROER<IY% PR AR 85%~100%
THEGWM PHRDE BRASE1N~5%
FEE E BRA SR 5% ~10%
BBALE O BRAAR30%~50%

ARSCARPER B as R IEE & £ W70 b
WL 2) B 7 R0 KERT A 1 14 AN BiF 5% 4 Ho Rl
AR 3 A ST LR AL L5 S ST A 4, 8 AN ST Hb
HM,

Sz BRI i 44 LR 2620 B b 5 1R 2 2O TR Y
2R Gy R MR R A AR LR 3.

BK K B S
5 10 15 20 25

[>]

|

—
(=

—
—

L]

B 2 5
N = » h & W O 2

[ N I B

—_ =
w N

[
N

2 FTHRYURBEFALMBERREESFRKE

x3 THRURIMER

SR 7 M 28 A S A R b 2 5
A I A R A B AT BB Z I a BT L 6 8 2 10 5 £ i 28 7 T 8,10
FFAILF G RS AL b BEAT P £ o R B £ S R I 7.9
FFA T R BRI S £ R 4.5,1,2
FFAG P GRS KA ¢ BF LT £ 2 A B S 0 IV 13
A7 11 #7955 0 4+ o7 M50V 1
FEAWNBES LA B BFAIBES PR A d A LB TR R - b2 V] 14
1L BB o 2 e 6 & 7 80 3.6
A2 WAL C R ANGE R e R L AR R IR 12

3.3 BE AL EERFE

XFRERE A L 45 7 M S TR RRAE JE AT 38 1T LUTE 4F
M T AN TR ST b IS AR B - I A B AR L AT Dy A B
T A R L RO B L I X 4% ST i S TR A g R R IS R A
Wy ) BE BB AL, TR DR A 1L 57 M 2 A R
fIEWLZ 4,

(D 12, A& EZE %+ 7 12k
A, S WA 1R 95~110 em, B + 1 i
S b 5 HE A L A 4 A] R K B 32, 6296, FE 4% AL 2K
R LR K M R 5 i o b 4 K 71 37,82
g/kg, J@ T m AR MANE & &, LS N &
3B 0.28%,0. 11 g/kg, ¥ AR K-, 4 P & 4t
0.34 g/kg FARIK Vo A A Bk k. %S AR KA
2018 A N T3 EE A AR AR L s 5 AR KR DL B AT
SR 2T MU SR N M AR AT . TR
AT DL TR R Ay 32 0 v R Ak G AR

(2) 12K, A WLEE T ZER + 37 b2k
R, T A LR 55~60 em, B LR
B+, E R E B R KR 27, 1300 R K AR T
T2 i + 44 K &8 (35. 44 g/kg) J& T M K
FoEHEANLE .2 N SRS E TRIEKE. 2P &
O, . B 2018 AN TAE 4K H
X)L Vb 5 A+ B HOTR 2SR A B AR ORI R
U EARTE ST b SR R B R SOAE B A R R D
HEAR Ny ERVE AR EGE R AL

(3) ., WAL R DR + 7 Hi 2k
R, % I TR 33~36 em. R A S 1L 62%,
R +, HIEGOK R, S K SR8 T
W iEs 7K 4 POAARKF  HAl 38 3R 40 s B 8 Tl
IR s A 98 I BB . 2% o7 M 2k 1 — B A 2016 4F A
TRAE R Ry A5 U0 B 2R AR B NS R . 2l
WOAT B 0 A ) A I R 3 LA R O F2 (i



206 7K AR R 8 %40 &
R4 TEHETXEFA DL SERELE
I - ; ‘
| I Ii IV V 1 i 1
BLEE/m 95—110 55—60 33—36 12-20 0-3 55—60 35—40 0—2
BaEEE/N 0.03 0.87 1.62 1.10 38,74 0.01 5.07 32,02
RE/ N 1.0240.09 1.3740.05 1.50%0.22 1.46%0.15 1.5840.10 1. 44£0.02 1.60%0.02 1.3940. 06
Mk &/ % 32,6242.23 27.13£4.38 20.6548.53 21.3145.94  18.35%1.53  23.95£1.02 19,0122, 04 18.88+3. 28
HHLR/ (g kg ) 2.81£1.71 2.6120, 54 2.903.01 4,36%1.2 4,3642. 44 2.7240.13 1 311,27 2.91+2.98
ARER/ (g kgD 0.1110.03 0. 14£0. 01 0, 14£0, 08 0,160, 02 0,100, 01 0.12£0.01 0,100, 03 0.12£0.03
SHAE/(gekg ) 0.34£0,02 0.34£0.03 0.3540,04 0.52£0.00 0.59£0.03 0.3520.05 0.33£0.02 0.40£0,05
SHAR/ (g kg ) 3821103 35444115 39,9842, 60 38.3040.73  43.83£0.68  36.050.03 44,16£2.45 38, 444210
PH {f 9,2140.47 8,9140.23 8,4840.98 8,4240. 44 9,08£0.08 8.8740.18 9.0£0.18 8,6540.32
P48 06 )L+ R (Cal- X e AT IE (Astragalus adsur-
s . o AHWIL+ &R et
AT R i ligonum mongolicum ) + ﬁj: TE;) f‘/;e difo wind) EATHE BT eensOT4HHETEAR  TATHE
+F (Panicum miliaceum ) o ) 80! (Melilotus of ficinalis)

(D FIVZ, bFA LT 520 + 7 12
AU, ZIEST R AVE LR R RO+ B DR R
W4, FHERK R — M, LS K &8 T s K
VL RIS P E RN 0.52 g/kg. B TR KT, 44
AP A4 N & 55300 4. 36 g/kg.0. 16 g/kg. &
TR, — 5 2 B b PR o A 2 R e 1
I N TR e E AE AR KR Ay,
WOAH 1 1 A, 16 43 LA B Ay o ) 3 TR AR

) F{VE, A ILFEHZERIRA o 2k
B, BT WA R R AL 0~3 em, Bk A E &
38.74% £ HERLBR AL, ™ 5 PR A 4 b 2 Kt B
FH [B] 35 7K R 18, 35 %0 » A K P e el 37 b 2K 70 22 5 -
g4 K & ij| Tas K, R34 P& e 45 2k
Rl K, 0.59 g/kg, J@ T Rk F i - A HLRT .
4 N F AR I s . 90T N AR A2 4
Jith 1 ST M A5 R B 2% . U B R R B R B DL AR
Shy A E B R AR

(6) 55 VI, B A Ll BE Y o J2 58 B b + 57 Hh 28
R, T SRR K/ Ry 32, 5%, R BEYE BT )R
J& 55~60 cm, J& T 2, £ 5 O A £, 41
FH 8] 35 7K 558 23. 95 %0 (R 7K Ph BE A Uf 5 i o7 i+ 3 4
K %4t 36. 05 g/kg, J& T mKF, 4 P & & 0.35
g/kg MAKK T, A WL 4 N & & I K7, 3
A 2018 4F N TRRAH BE £, H A KR DL 47 o - 158 it B
PE . BVRTE Z 7 2 RS b A Ry DU Bt R
AR, T VR B HE AR R DA A O o R AL

(7) W2, oFa WL BESE 2 R BT 0 + 57 Hh 2
B ST MR B 33, TR Bk . B L 35~ 40
em, O ERA 4, BRI 1A K
T N K HoA R A S AR, R .

A 2018 4 N TR A VD AT IE 048 B A8 L 55 AR 45 5L
AW R T S R — M. UORE B L A
P B e P LA R A Oy A R A

(&) WM. oFa i 2= Rk A L 26
B, IS B, O Oy 39, 57 B A R I
(0~2 em) B - LR BR O & B AR v RO L. &
SERLAR AL G ™ BRI 9 A A A A K 38 1 ]
Rkt 18. 880 HoRp /K PERCH M7 2R A0 2% 5 + 44 K
FEE T KE 4 P AR R T RKP L L 0. 40
g/kg BIEAT UL 2 N &5 8 08 B AR K CF 4 2 fii B
Moo oL AV N TR WK A, Sr A A 22 .
WSO Bl I 3 L A Sy T ) 98 R

4 e

WA IR (X)) R (X)) R
(X)), R (X, R R K & (X, A HLET
HERXO)ENFTREX), 2P HFEX). 2K g®
(Xo) - 3w (X0 ) 3X 10 AN 57 b PR 7 90 47 98 25 0 22, R
FH B 3 A i 7R 45 E LA 6 R 3 IR B K
B PR 25 A ST A L 52 b 8 2 5 B0, R I 2 R B
S PR 04 DU B 00 ) R A R RO TR R
96 [T b A R oy S M 2R R S M P, E AT S M
AR W H Z AR Z TSR W358 X, BT
W) F S 7 A AR AR T | + %
K F VB R AT A Ll S M 28 A R 40 1 £ R I 7, X 5
SO PRI B R ORI — B

WHE T o7 b IR T 38 5 SRS A B v R AT A
K5 B 3 AL ISR L5 AN Sr ISR 4H L 8 > A7 b
KA, 43 A AL 6 R )2 D BT A S i A R
A6 2R+ S R B 1L SRR



CHER]

W A TR B A T AR DOBERT A L S 3 2 R e LR

207

Wk B AY + 57 M 2R A A 1P & )2 D R B RS 4 ST b
A A 10T B R R AR A S M 2R A R Al BE
Y 2R 37 M IS A RF A L BE S R 2 o R B R
AL HSE R AT A BOH R R AR A S AR, R
WFGE T ST 1l PR 2R 32 43 40 A vk i 3 5 R
A S AT RIS T R A ST AL X 5
2 X T 3 W 2 AR 43 (0 7 v A — B

T A X AT A L 4% ST M 2 B KRR AE 43 AT, B ROk
Ut BB A 1L 5 B 30, T AR AR, 0 I B 32° ~
40°Z 8] 5 AT A 1 B = A+ UE O R i 4 b - 8L 5
JEEZ A 30 em DL b B+ A B gD
+ R R M A R R ST S R BR A A R > 3000
AR ER A L SN S 2 s R A L
A KPR B DR K DR IR 22 4 HE R RE K & 18,3500
~32. 62 L HEFE 4 B A ML & A AE 0. 2606 ~
0.44% .4 N & & 0.10~0.16 g/kg, 4 P & 0. 33~
0.59 g/kg, J@ TR =T FKF, & K HFiKm, 7
35.44~44.16 g/kg Z 8], W g K o BERT A 1L - g
s Bk

SREBT A Ll A ST b 2 R R AR 45 5 A N TR B R
AU AT SRR A L AT R TR AR . X T
WERF A& .8 R E >60 em, - H RS+ R
F AT EFE LLIR R O FE Y IR AR AR S A R
20~60 cm, 478 + T BN T BUER A F E AL AT
TEFE LATE AR by 3 10 0 R bR B e A G B A R <<
20 cm, B+ HRBRA S ERE Al PRI Ry E R
FERUECE T TR A i . £ JE B 20~60 em,
B A BB kA = A, AL R R AR E DL RE R
T R C B A5 R A Y 2, ) DLRORE B R

L & % x #® ]

TR 7, o T T 0, 4. P I T R 9 150 O 5 i i 2 5
LR BEHE AR K R4, 2018,32(1) 1 1-5.
ZEREAR. PUAL T 5L X K 43 i s A8 SR AT R B i [N
FWFFELD]. b5t b E Rk B k%, 2019.
FSCEE 0 BRI, AL N ST 2SR ELIR L B B ST M 26
T K] 43 5 bR S B VE PR ()], WV AR bR K 2 2 4, 2018,
35(2):331-339.
B ST RS L R K A N G R L H At ST

(1]

(2]

[3]

[4]

L6]

L7]

(8]

(9]

(10]

[11]

[12]

[13]

[14]

[15]

(16]

[17]

[18]

[19]

(20]

KA 43 1], IR R 5 2015,42(4) £ 35-37.
Grondin P, Gauthier S, Borcard D, et al. A new ap-
proach to ecological land classification for the Canadian
boreal forest that integrates disturbances [J]. Landscape
Ecology, 2014,29(1) :1-16.
X3 T SO X L AL R BR T AR AR ST 2 AR 43 5 O M
(I, Bidp MR . 2013(12) :81-83.
SLIGET AF S8R AL PAN. Ak 5t DX R AR B R A2 7 3t 26
B3 43 (1], oK AR Fpad 41, 2018, 38(2) - 223-227.
ZEPRHE R T IR HE L S ORAT DAL BOAR B SR A0 R T
R 7 RAFA [T ] p K & R RE A, 2015, 13(2)
112-117.
TS VPR AR L A BR R BT L S TR ST b SIS T ) 4
HEFHEF ] &8 111.2016(6) :173-179.
LA F PR S A7 i , A kT T8 ML B IR B R 1K IR
IR AL W A 2R TR 4 [T ] b s pRlE R 4R
2018,40(9) :90-97.
TSR A JE L R 5 i 2 T R 4 5 A A IR AL R AE
()0 B RE ¥, 2012,38(1) 14144,
TSR | N R S N = 2 A 4 o /NN VA LB (=5 &1 S LR A
ARG L) ] ARACMOL K524, 2013, 41(12) 1 21-25.
22 EL AL IR L XH AR gAY K TR S M4 26 S
B P LD deat . i E MOk B E F T B . 2011,
TFA R IRAATE, RS, . ZEFE AR ¥ i by N T AR
Hi 7 6 BB R [T, B AR A 2 4k, 2015, 26 (11) £ 3413~
3420.
Wall A, Westman C J. Site classification of afforested
arable land based on soil properties for forest production
[J]. Canadian Journal of Forest Research, 2006, 36
(6):1451-1460.
Wu Yao, Qin Kailun, Zhang Minghua, et al. Study on
forest site classification of southern Xiaoxing’an Moun-
tain in northeast of China [J]. World Rural Observ-
tions, 2013,5(4) :27-32.
EHER . SF e, 5. TR X IR 025G F)
AU IR Tk AR ,2013(4) 1 5-6.
WA KA. TART XAESZ 2L b EK L
PFE,2011(11) :56-59.
[0 S SR S 7S s T IR\ S e | P S S [
2000.
R AR R E WA X ORI REY Z BRHE+
Vit K S S 2 TR 43 < DL K AR R R MR Ry 451 LT ].
K FARFERTF ST, 2014,21(6) : 54-60.



