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difference in the effects of different pH treatments on the petals color of white variety ‘Iceberg’,for

red variety ‘Samantha’,there was large difference on the petals color, The colorimetric value changed

from 53C to 53A when exposed to pH 1,while changed from 53C to 61B when exposed between pH 9

and pH 11. There was little difference in the effects of different pH treatments on the petal extracts of

white variety ‘Iceberg’. For red variety ‘Samantha’,there was large difference on the petal extracts.

Keywords: Rosa hybrid ; pH ; petal ;s anthocyanin; color
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TERR LRI, R AR T K R e o
HH LR I 8t » AR S5 10 AR LA B —
S TRG G . £ RS KRBT RE
T HEE YT B AR IK SRR B Y A
T RA AR (BRI Fh MR A0 TR A
T RET » A3 S R BE AR, IR PR R A R T
RIS E] . RSN TR A A R
HEMEEL.

EEET N AR X2 —, K
SRS B X AR A7 e AR AR SR B G 55 45 TR, A
I 3R R XIS B R AL R BT SR R AL 7S
FHESRGEARBRE SHEERSEMYLH,
AR ABCE M S B R EEKTE, B
ARFHBISMEEE X S REE N
PR R MR b KA B s R TR 2, 0T TR I
B B AT BR X 55 oK 358 B X AE B A R LA B b &2
FEPEAE AL - DR 1 R ARER 6 DXAE B AT T 1) 5 4R
T SRS . ARSI XA LE
RS A PR LRI SIS Rl S X A9 A 25K
IR

1 #H57FE

1.1 WRXHER

R TR AR S BRI L 2R
LB THN-RIED X RE 109°30'~110°30",
b4k 38°50'~39°50") . BT IX )& IR KRS
15 AR 7.3 °C, =10 CHIESIBRIR A N
3 000 °C, KR E N 358. 2 mm, LW [E
MHAECH67.8d, - RESTET—8 A. HHEHKA
o B T o) SR e Y AR B, LA B4R VB
A NERF S RAEREAR A, R E
A PEIEENS L (Caragana intermedia) . B
(Thymus mongolicus) JRB¥ (Setaria viridis) .
R F-EL (Cleistogenes rami flora) %, MM+
AR RIS £,
1.2 MRAE
L.2.1 HHiEERE

BT 2016 48 7 H T A#FT, MEHEKX
WA BB FE ST M SR A TR A AR DL 46 B 2 MR il
BN IR, EEURBEAERR A 8.4 4F (430 % i
T 2008.2012 4F) Hy 35 B X 15 A 35 B X AE A i BT

S, XA A 5 hm?, &XIHE
SRR AR AT R 2, TR T RS R
10 mX 10 m, B XA 10 4, 3k 30 45 A
JTHKE A 0. 5 mX0. 5 m, FERFASRHETT R REDL
FE3 290 1, AENSCFEEEIE &,
mEEE. GV BEURAY R, P AR
R TR » SR 5 # SR SR i B Tl XL T
YRR .65 CHHB TR TEEE.
1.2.2 Wi

HEMMITE . BB — GHXE B A
JE AN D /3. FH AR (V) =F—AH
Py i A R B0/ B 3 o 2 TR AE R S R B X
1005 A% 7 B (Vo) =Je— Wb o3 35 g /6 0 b e
A Yo B 2 R X 1005 MR BE (0) =F—4)
R / RV Hh 2 TR AP SRR 2 F <100,

EFREMERB T AR T 5 o AE T S
FEEE W 3 A 2R MR B s T I (0 )
SRS T o0 . I $5 B0F Shannon-Wiener
Yy ZHEEHEE Plelou ¥35) BEHE ¥ Margalel
BERRE . SEEOTEARXT :Margalel 5
FEHRE(O).0=(S—DIgN., S—¥F¥HE; N—
JRE B Fh A~ R 5 EF, Shannon Wiener $8 %1
(W :H=X|NG/N) |, n—5% i MFEE
B N— T A M AR RS, Pielou 335
EHE (J):J=H'In S, H — Shannon-Wiener
188 S— R 54K
1.3 BUESHR

FIF SAS 9. 0 BB B HEAT 737 .

2 HBRESH

2.1 HEEEEYMEAMN

B3R 1 A, 2008 4F 35 by X A ik LA #) 50
Aoy )BT 35 I/ 17 #, 2012 SRR 48
SR T 39 8 16 B, RIBRE XL L BAEY) 38 Fpsh
BT 34 & 13 Bt H1,2008.2012 FIHEX 5
R XILAWEY 26 F, 2B T 22 )8 10 %,
WIETRHEY 7 Fh, 255 6 Fh, RARH 2R 3
i RER 2 Fb, R &R AR LERH &
B SRR 1 A, RIBREXEE R 4 B, 2051
B8] (Olgaea leucophylla) . =T E (Aristida
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dascensionis) /N4 (Populus simonii) . B {E 5
Y (Orobanche pycnostachya) . FRGEXEEER 11
xR T 10 )8 8 Bl 23 ) 2% & (Artemisia
frigida) L8 (Artemisia annua ) X X B H
( Scorzonera muriculata ). i E ( Leymus
sacalinu) VR EH 18 (Medicago sativa) . B FELE
(Convolvulus arvensis) . B B (Thymus mon-
golicus) . &8 22 (Dracoce phalum moldavica) .
HAE JK (Cyanachum thesioides ). Y9 & (Allium
mongolicum) . B8 B\ ( Lappula myosotis), 2008
ERBXIFAT 8 A BT 8 & 5 Bk, 25X

B (Artemisia argyi) . &g (Carduus crispus) 35
F3E (Ixeris polycephala) B ALE AR (Melilo-
tus suaveolens) B & (Oxytropis hirta) . f1
 (Dianthus chinensis) . ¥ 45 ¥ ( Cyanachum
chinensis) .35 4% (Chamaerhodos erecta) , 2012
EHBXAER 7 7. 0BT 78 4 B A 51ER
F35 (Saussurea japonica) . NYE (Tarazxacum
mongolicum) | ¥ B 3€ (Sonchus oleraceus) 75 7
( Phragmites australis ). 18 i B 2 K ( Poa
spyondylodes) VP HE (Allium bidentatum) | JR B
(Ephedra sinica) ,

®1 TERTEYBEENERERE
Table 1 Plant community types and important values on Shangwan mine
» ] i RTH% 2008 FEHIGX 2012 FEIRIEIX AR
Family Genus Species Latin name Subsidence area in 2008  Subsidence area in 2012  No subsidence area
[ /R I EEAE Heteropappus altaicus 1.8 1.9 2.2
Wik B bor-o Artemisia frigida 0.2 0.8 —
ThE Artemisia ordosica 4.8 1.9 12.9
BEE Artemisia scoparia 16.5 24.5 6.1
HiE TE Artemisia argyi 0.6 — -
HILHE Artimisia annua 0.8 1.4 —
"R Rk Echinops gmelini 1.2 0.5 1.2
REHH B3 Saussurea japonica — 0.7 —
HF R s Olgaca leucophyila — — 1.1
iR L3 Cirsium segetum — 1.1 0.6
HER Y Carduus crispus 0.5 — —
WAER AR Tarazxacum mongolicum — 0.4 —
BHEIR XA Scorzonera muriculata 1.0 1.4 —
—— HE3E Sonchus oleraceus — 0.3 —
EHER Sonchus brachyotus 1.1 0.7 0.8
wwwR szt I3 Ixe:ris chinensis 1.1 0.6 2.2
L Lzxeris polycephala 0.6 — —
FER J=E Phragmites australis — 1.3 —
=TERE TR Aristida dascensionis — — 0.5
BaKkB T R ER Poa spyondylodes — 1.8 —
= i Leymus sacalinu 2.7 3.1 —
y BTER WmTE Calamagrostis epigejos 2.5 — 2.5
RAR gFE YA Stipa glareosa 1.6 2.4 1.2
mEER [E =S Eragrostis pilosa — 0.4 0.8
BFER BT Cleistogenes rami flora 2.2 3.1 12.1
HEERE HEE Setaria virdis 1.9 2.5 4.1
BRER HE Pennisetumentrasiaticum 2.2 0.9 0.8
ERER BIETE Medicago sativa 1.3 0.8 —
EARR HWHEAR Melilotus suaveolens 1.1 — —
e LR a8 L Caragana intermedia 3.8 2.9 8.6
KOKLRE K4 Gueldenstaedtia ultiflora 0.7 0.4 0.4
_ HARBRER Astragalus melilotoides 6.7 4.6 2.0
R HER RIZERE Astragalus adsurgens 2.7 2.5 1.3
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Table 1(Continued)
» ] i RTH% 2008 FEHIGX 2012 FEIRIEIX AR
Family Genus Species Latin name Subsidence area in 2008  Subsidence area in 2012  No subsidence area
W Astragalus membranaceus 0.8 1.6 0.7
_ wWee Ozxytropis psammocharis 1.1 0.9 1.0
HER _ -
[CEDy = Oxytropis hirta 0.8 — —
T8 T Lespedeza bicolor 3.2 5.8 5.3
WEXR WER Salsda collina 2.5 2.7 1.2
y L:&5wr ::§5 Corispermum hyssopi folium 12.7 0.8 12. 2
H ZUKH R Brk# Bassia dasyphylla 0.6 — 0.9
#IR KFH Chenopodium glaucum 0.5 0.6 0.6
R AR FER Mel-andrium a-pricz-tm — 1.1 1.1
VLl A Dianthus chinensis 0.6 — —
WeteR prZiA H Tk (/orjvol'uulus ‘ar'uer‘zszs 1.1 1.7 —
BHTE F Yome Cuscuta chinensis 0.6 — 1.0
ERA —ﬁiiﬁ)% HBEE Thymus mongolicus - 1.2 1.0 —
=, HFHEXL Dracoce phalum moldavica 0.3 0.7 —
e - ) i{ﬁﬁ Euphorbia %Lumifusa 0.3 0.5 0.7
FLEFAE Fuphorbia esula 1.2 1.2 1.2
4 AT Cyanachum komarovii 2.1 1.2 2.7
R KR H AT Cyanachum thesioides 0.6 1.0 —
R ohRE Cyanachum chinensis 0.5 — —
e R W, Alli%m m-ongolicum 0.7 0.8 —
b= Allium bidentatum — 0.7 —
FRER FEB FRE Ephedra sinica — 0.9 —
TR R IR Populus simonii — — 2.7
LTEes Hir IR st Ulmus pumila 1.2 — 1.1
3G ik R Chamaerhodos erecta 0.6 — —
A LR B4 IR b L Erodium stephanianum 1.7 5.6 0.7
prinyry B s Polygala tenui folia 0.2 1.4 1.7
SR BEE S, Lappula myosotis 0.4 2.8 —
EER RER A Incarvillea sinensis 1.1 0.9 1.1
5245} B4R EALS) Y Orobanche pycnostachya — — 0.8
BERERL BEHR PR Tribulus terrestris 1.2 0.9 0.3

KR HEAE VAR R R ] DL He B4
TG 31 S AR A [ ) e B IR S A B AR A v T B 2
RS AR R RV P R S A i R . AR
BT IR, 2008 4R 5R fA X AR B LU B i (Ar-
temisia scoparia) (16.5), M 3T (Corispermum
hyssopi folium) (12. 7) 5 3, FHyk hy B R
B (Astragalus melilotoides) (6. 7) 3 2012 £ 15
B X R EE (24. 5) H 40 3, HR Bk
T (Lespedeza bicolor) (5. 8) Fi#e 4 LT (Erodi-
um stephanianum) (5. 6) ; KI5 b X AR EPp A iiE
(Artemisia ordosica) (12. 9) . ¥ f@ F 5 (Cleisto-
genes rami flora) (12.1), 1 32 (Corispermum
hyssopi folium) (12. 2) , Hiyk A a] 8 58 JL (Ca-

ragana intermedia) (8. 6) , F&ANH X B 1L B Fp
o T BRSO AR L S VAR
S RZ O X ) SR AR S A T, R
339 B DXL B O 3T 1 b i PR AR B S T AN ) 4 BR 1
ba X I B A SR £ (B BL T R 2L 5, ULAA IR
FaxT TR PSR, I T AR E W
IBfb RS AR TS BRI .
2.2 HHWHEHESE

HE 2, REBRBXHEYRER
27. 38%,2008 4E5 2012 435 4 X 14 - 359 35 B
18.52% 1 13.60% ., & 3§ & HL X Fb 2008 4E
2012 41355 e X A% B 25 g i 8. 86.13. 78 A
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BEaraL. B, SR 35 B b DX AE B0 38 R
18. 06 cm, 2008 4FE 5 2012 4F 35 F4 X - 4 &5 FF
9 15.10,16. 98cm, 35 4 X AEBY =i 15 B 8 bE R 3
R DRI . T AR K5 XA - 35 6 R 20 LU 3R s i X
BN, WHBIAMETE S B R, T8 R
FARIB G X1 O 35 Fp 2 2P K TN 47 AR R AR
1 38 A X RIHL Y LA 247 A AR — AR A RO
R 3, AR B XA ) 16 AR L B B X R A
IR EZR, RS SR » P B ARHE
BRI R AR 4R B X1 ST ¥4 26 BE RO 24 80 B K T4

Fa X, P28 /N F IR X, IF B WIS FE A
PR MR EE AR EER . 5RE
Be X AH EL, 359 B X AT B e S e B U O B
E5R,

HE2E&MHA, RREXERAEY RN
(50.35+5.12)g » m 25 5, M 2008 45 2012
A 35 I X AT A 1) 8 A 0 AR, AN R (39. 38
4.89),(36.25+5.35)g « m ?; - H - H 5K
FalX 25 B3 (P<0.05),

%2 LiERT ERFE
Table 2 Vegetation characteristics of Shangwan mine
H TR RE TEHE =653 YR
I
. Vegetation height Vegetation density Vegetation coverage Vegetation biomass
tem
/em /(¥ » hm—2) /% /(g+m~2)
FIAFEIX No subsidence area 18. 06+3. 65a 104. 60E6. 32a 27.38+2. 38a 50. 35+5. 12a
2008 4F 3[4 X, Subsidence area in 2008 15.10+£3. 26a 179.524£5. 28b 18.5242. 64a 39. 38+4. 89b
2012 4EHRFAIX. Subsidence area in 2012 16. 98+ 3. 68a 148. 85£5. 63¢ 13.60£3. 24a 36. 25+5. 35b

EMRAPNEFRFERERSRE(P>0.05), FH,

Note; The same lowercase letters indicate that the difference was not significant (P>>0. 05), The same as below.

2.3 EEEELERD

ARAEAR AR R o3 A 3 2, BF 57 X AE 4 2 A
FHELSFAETARN— AN EREY N E.
HAEAY) 57 P IRA 2 B, EARTIE AL
5, RS FHAEYA 35 . 5 55K
54. 7%, — AR W ELARHIBAR 22 B 5 BB
34. 4%, HIFR 3 AIA, 2008 IR X TR A A
TIEREARLL 5 b, ZAFA BEA 26 B, 5 BB

52.00% , — " AF A A AEBE 19 B, N B8
38.00% ;2012 IR X TR A HE AR RS 5
Fit s AR AR 27 F, o5 BB 56. 25 %6, — AR
AR EAKE G 16 B, &5 B 33. 33065 RIB G
XIEAR FERFLEHEARLL 5 B, BAEAE AR 20 F,
d B 52. 63% , — AR M ELAAE B 13 Fif,
BB 34, 22%,

%3 LS ETEE AR ()
Table 3 Vegetation life type (species) on Shangwan mine
=] FrA A EEA HEERAR — CAEARR a1t
Item Arbor Shrub Subshrub Perennial herb Annual and biennial herb Total
FKIFFEX T 2 1 2 20 13 38
No subsidence area B4t/ % 5. 26 2.63 5. 26 52. 63 34.22 100. 00
2008 SEIFEX g 1 1 3 26 19 50
Subsidence area in 2008 BAH/Y% 2.00 2. 00 6. 00 52. 00 38. 00 100. 00
2012 B Fht 0 1 4 27 16 48
Subsidence area in 2012 Bt/ % 0. 00 2. 08 8.34 56. 25 33.33 100. 00

2008 4F I b X AR 2012 4RI MG X & - &%
AR Y R R BOEAL AR, 2008 AFIRFE X
HBL T — A4 Fe A WRR . — AR R
A TE AL FOR R | Hh28  BR BE TR £ Hh AR A A R

BE . ZEA R EEY AT, B Y
RELUHESE . 2008 AFIRFE X L BLMH 2012 AEIRFE X
TR MIEYAR  SEE RV RES R
JLZE (Cirsium segetum) T B3 SR BHR, £



138 it B B Z2

12 A

AT ¥ BT AR Wk,
HEAREAKE -4 REHEB=R
(Eragrostis pilosa) M H A B A M W) 40 26 3¢
(Melandrium apricum) , 2008 4F 35 5 X5 H B
HIAEY F BB YD Brp A i S B
MR EHONZREZRAEY), i R R AT B2 i T
\baE e R TR AR EEE TAERT
LAY

BEX AR L T RIFHIX, 2008
AEE 2012 KRG KB — AT AR B AR AR ) R 250
S350 19 FhFn 16 Fh, 2 T RIFE XA 13 Fh; IF
H— AR A R MY R 2SR B I B 4 PRI A T 52
EBMS. AR 1IEWMUEL, BEX B 7T
Z R AR RIRAEY) . ISR SR
WMXBBA ., BAEEAT BE, BAE WENS
R TATE YA, RGeS R
fif &k P AAE Y B S, — AR A Brp A
/R N T W A N S oW S K
HAEE W, A S M REAE A

2.4 HEWBEEYMSHYE

138 4 W], Shannon-Wiener 25 #f 44 15 5
Pielou ¥5] #8848 LR BB/, T Margalef 3=
BBV LI K, 3. 994~5.002, FF
JEFRBOR/MIUF A 2008 4RI A X >>2012 4E1 PG
>R BP0 B B A 45 B B ) A S K, A 8
HiBbwEag, X HRIBHKX SR RRBAERX
ZHMEREET AL BEXER TREBHBX., XFE
EEHTHRBEXEI T RERESEH M4
BB R [RHEIEY] T 38 F P S s IR ROR AW
2. EE2HRAER. 2R A, Shan-
non-Wiener ZH B A BB X HBHKX ES
P82 , Pielou ¥ 5] B8 800 B & 1 25 57, Mar-
galel FEERECRBHX 5BHXAATEREH
FE MAFBBER TR EEEZR, BMEX
154 T30 B A, AEABIR A AR AR 22 AR R T
AT EEREA R, RILERY FER,
25 LRTiR, B X SR BT i B H R IR B 7R
4~8 E N, X HEBE I ZREE RIS 5] A K

x4 FETRERN ST
Table 4 Vegetation diversity index on Shangwan mine
MH Item R IEHL Shannon-Wiener B FEIE S Pielou FE EIHE Margalef
FIFAX No subsidence area 3.082a 0.847a 3.994a

2008 MG K Subsidence area in 2008 3.343b
2012 K Subsidence area in 2012 3.282¢

0. 854a 5.002b
0. 843a 4.996b

3 iTig
3.1 REBHEEEEWHEENE

PR L VS SRR B AR A 25 A &
B — AR, ZAELBARZIMNITAR.
EARUBEEARBER Y. SRBRKALL, K
AERERER, RBHBRUSFERERE, H
EARELREHX £, X558 3550 1ifs
R, ZMRERERHRIBIGEX AR
BBA X A BRI 5 B IX A A B
ZTFARFRERIBIG X JRFRAET . — BB X AR4b
TR R B RIKE . B TRk %
FEH B SR IR, S EUE B A RE
R B AR A K AR SE R BB TR

BRI, BRI APZEHE N, (B2 B0 BLE T
HBHRALHIbRE ; —RPIE R IR X Wl B T
RE RS T B M R B A — LU PEAR A, HR Sl
VRO — & 22 5% . (BRI WL BRI K 8 4R e ¢
W35 B AR B BTS2, AL BT 2 H B — 2 i} 5
PRV A AL BGE B 25 PR

X EEAN [ 4F KR 38 I DX AR B 41 AR AE W] LAAS
S SRR B S BOR TR AR AR S BOR Ar
HLHSET R N A T A A A 75 A . 2008
AFFR R X BR 2012 AFSRBA K IEIN T RE D EMEL
I BLREE SR B AR IR B4 0, 247 A2 R ARG oAl
Niig %, EEIEIRIG X AR H T8 MR AR 1k
W Ik AR B0 AR R ERIE 2 BN 2SR K
oy S BRI REBANE R T, B R 4E
AR T A T A I8 B b 2 B A A T T AR
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Y. F BB EEABA DA KB ER
Y REZ K T B REE R FEAEFR A3 i , 2
PR MESE MR E RS2 IEK

3.2 RBGEEEESHETHFE

bR S R R — E X A R
BEEN—Z U, YR 2R E 24
PIRE SR EERMEZ -, g%
HRIBE XIS R X SRR ERARE, ]
1 Shannon-Wiener 28738 %01 Pielou ¥4 &
FEBULAIR RN, T Margalel 8 B8
W AR IR B X W SR 8 TR A X, O L & 3
FEAERR IS Margalef & B RECH LA B,
L NEEEPIYCH TERE B E B R P SRR
BRI BTG EE R EFEFEREHT
RIS S SRR T IRA A SR AR
B RRHEEN T R T KR R
FE ), A5 RIEIR G X YR ZRE AR B ; nZ
RIFFE X LA IR B 535 b X AR A A A,
35 B DX P ST o R0 ) 8 ) LT 34 B
S35 35 BE AR K BT o 28 [ AR R, e SRR S
T A K A2 A AN, S2 AR BR T 52w, A
LR P AT B, BD B ARAIR . AHR
2008 4T T i ZR 30 FA AT BR A XT 5K AR S5 1) A=
FE W= BN B B2 PL SR i DL 35 Bl s »
FEEMBAR LMY ARREBRFEHZ, TUF
BEERE.

EIREE RN S BRI, BT T ESR
KA G H AR ot R b R 2R PR AR LR
B UCHBEE RS H AR AR B 35, BB 4H
B EH PR — S5 M T R R D B 2 W W b A A
RIS TSV, It AR ARKE IR
s, BT R 20 T BB AR A PR 22 SR I AL PR IR
EXA ISR iR <R T AR FUL i S8
PRIE2A 7t TAEBAE K R S R Th Wy Rh 2 AR
FEE AR, AT 4 SR 2 AR B T A e
IR AL,

25 LRI , T 55 5 B DX B 2 BURRAE 7E 35
MR A Pk A, J5 B MR X AT S TR A
HEME, EARKENS,. HENETEY L
AER, R BRI ESHEAE I, IEY
BRIV E S 5 W o 30 W] A g R 2
ZRERSETERKNTE .,

4 it

EEEY IR XA Y 64 FiFE T 20 B
518, Ko LAZgR (17 #) , RAR (10 F) , A
(10 MO FNEBL(4 B0 SRS RIBFEXAEYLIZ
AR FEAMEEA N T YRR RRE. B
AR E 2 B A A — AR EAREY
E MR SRR . B RO
KA A FAEGARE W BRI A R B =T
KA B . RIBKE XM B0 TR
X, Bt 3 B A BR K S0 AR L IR 2 a8
I TSR BA X AR AS PR A i, R T B4R
WREAEREAT - BLR B — 56 N TAE B AME AN
P AR R RO, J5 AR )

S Hk
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Plant Community Constitute Characteristic of Coal Mining
Subsidence Area on Shangwan Mine

QIAO Mudan' , YAN Min®,ZUQO Hejun? , YANG Yang? , WANG Qiang? , LIU Yusheng®
(1. Inner Monglia Erdos Forest Farm, Erdos, Inner Monglia 014300; 2. Control Science and Engineering, Inner Mongdia
Agricultural University/Inner Mongolia Key Lab Oratory of Aeolian Physics and Desertification Control Engineering,
Hohhot, Inner Monglia 010011)

Abstract;: The plant community constitute characteristic with various periods since subsidence with
areas were studied and analyzed which having no subsidence on Shenfu-Dongsheng Shangwan mine by
importance value, life form and species diversity. The results showed that there were 64 species which
belonged to 51 genera and 20 families in this region. And Compositae, Gramineae, Leguminosae and
Chenopodiaceae enjoyed the species advantage as well as it had 17,10,10 and 4 species, respectively.
The areas no subsidence enjoyed the perennial herb and subshrub’s advantage. And subsidence area
advantage species with perennial herb and annual or biennial herbs, meanwhile, it appeard
psammophytes and erophytes even super-erophytes. The all coal mining subsidence area was still in a
vegetation restoration early period, the effect was not obvious, even parts of region had a tendency to
degeneration,

Keywords: mining subsidence;importance value;life form;species diversity; vegetation restoration
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