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EARRURE 3 R NI N R ¢ A
TEHUTT AR T HE bR T ACBK | T A R e A 4%
AT B B AR ) R I b 1 L RUR UL A OB (P yr-
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planispinum) | B 2¥ (Rhamnus davurica) . W&
JEE (Viburnum utile) , ¥ 8 8 (Rubus bi florus)
F/NR 34 (Rosa cymosa) 3% 6 Fh i R AE W 1E R
HARB I FERT 4
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L2.1 K3t SMSCERIST ] 7EdE w5
THE N FNE A ARRE V& b 43 51 e B 200 m® (19 F J5 1R
R A M L TE T HE AR T AR 95 43 i) 3 B
300 m® A J5 A g 12k 06 A 2% a0 b 3
TEREVE AR AAL . (W) AR 4 LA TR) 3R B B AR )
FE 7% N 229 108 JBORY % AH >4 L v B2 AH >4 ELTR] — 3] 1] (G
977 [6]) B 24 4F 2R B9 LA BE I i AT SPAD
(B 5E o

L2.2 m&ERB &7 & FH TYS-3N B
F7 53 A G VLB A A8 A BR 2> =) i 7 4 it
Jr SPAD {55 7 i . 56 H) 5337 A i i mE 25
i C g IRt bl 22 1By A BIR 2 ) A 4 Wt 55 o 0 A
PRI R R R b 2 b s 2 o 2 B L i
A e R JE R rh S LT R AL AT
o [F)—HEVE R AR I B 3 B L R A A DU
it 5 k(] — kR AR 3 YO JF B EAR
RIZAHRW E LR, WE TA/ET 2018 4£ 9 A
15 H YR A H5E .

1.2.3 ##FEHH  HAEKH Excel 2010 #E474)
A4, /| IBM SPSS Statistics 19 58 i 4t 1T 5
Mr o GETH oA G A5 il A 1 23 B 5 22 00 #

2 RS0
2.1 #Yrt R/ SPAD EH B &5 fHHE

1 AT, BF5E X 6 FhiE At A # SPAD
(B FEEAEE 14. 43~47. 70, F (K 23. 84,1
EAPRHEIRZE N 0. 82 4R EMmM 2R 7. 81, & K
33.27, A S RZHBUH 32. 18% . A 67. 8% By KL 4
ARAEL5. 0~25. 0, 55055 43 A0 1 £ 19 O J3 1 A 0 J3
B350 A1, 1680 0. 48 , & WA 55 X UL Kot R
) SPAD {43 fi BB v B E A A8 43 A1
2.2 #YHRH SPAD EHEETREE

21T OREBEE M AR SPAD A,
MR AT LUE Y BIF 5T X 4% R B B ) R R R
UL HE AR w7 SPAD {H % °F ¥ {0 & 8k R
MR(29. 04) >FEJHE M (25, 96) > HE B P\ (25, 92) >
TRREM(19.90) >Fr AR (18.36) , 22 7 i & (P=
0.000,%% 2), ZFE KBS RLEN, Z LA
S EEVE I WA M B SPAD fH7E#E NS
TrUE AR VE BN TR ROMR R HE N 5 T E A L R
NG T AR PR HE AR BRS Tr AR AR MRS TR AR MR 2
AR B M2 B (P<<0. 05, D 3 R%+
LA L5 S T AR MR— TR HE MRV (P =0. 502) |
T B A — 0 E NV R MR V% (P = 0. 200) 3k
2 25, D\ B R e B (B TT LA L I B Y
TN TEROBK TR BE AR TR R AR BE VS A o A
SPAD {H 5 5 1E A 25 43 4 - 5N BE V% b 9 A
R SPAD {52 i A 53 A - i it i SPAD
T BT 1E A5 00 A 1Y e VI B AR R RN TR R MR VR
1 0] LA L 05T X A5 B VR N AR R i
SPAD 1B i fe KAE 5 fe/IME Z RS S R B0 8
N B 45 R B BEAE 0 R B9 SPAD (B 35 &

B
M o

R1 AREBEHEYWHEF SPAD &

Table 1 Leaf SPAD values of different plant communities
i FEA KL o o i 22 KAl / .
V& FHH R MH s /ME E g J3E U i L R
) Number of ) ) Standard ) i /ME
Community Average Max Min Mid-value Skewness  Kurtosis CV/%
samples deviation Max/Min
AN 18 25.92 a 35.15 16. 63 26.19 1.97 —0.06 —0.40 2.11 19.17
T A 18 25.96 a 39.45 15.55 20.58 9.28 0.41 —1.74 2.54 35.75
T AR bR 18 29.04 a 47.70 14. 43 26. 68 10. 48 0.34 —1.27 3.31 36. 09
TrHEK 18 19.90 b 24.83 15. 87 19.77 2.34 0.68 0. 35 1. 56 11.76
P NUIN 18 18.36 b 22.20 14.55 18. 34 2.65 0.08 —1.54 1.53 14.43

1R PRSI R/NG TR RTE 0. 05 /K b 22 5 1 3% (P<C0. 05) . F Al

Note: Different lowercase letters within the same column indicate statistical significant difference (P<Z0. 05) ,the same below.
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Table 2 Variance analysis on SPAD values

of plant leaves among communities

2505
K Sum of
} S pmEdf B MSF P
Community  deviation
squares

2 [A] 1466.72 4 366. 68 7.86  0.000

HIN 3965. 74 85 46. 66

Js¥i'e 5432. 46 89

W R PENF0.05 RoanERBE, FH.
Note: P<C0. 05 means significant statistical difference, the

same below.

2.3 WK SPAD B/ iE £ R HFIE

2.3.1 ARBME@OFE £ FHIE MK 3 AL
AT XA [F] B AR T i SPAD {H 97 2 {5
6 LA M4 S (30, 50) >Rl ZE (25, 57) > /N R

(23, 35) >FrMH(23. 05) > K (21. 51) > #
ks (19.04) , Ffla] 22 57 B 3% (P=0. 001, & 4).
Z 8 RS BT 45 R R WL U N R
SPAD A 747 i HUS) H0A8 3 55  JORR 5 0 A8 3E 2
B2 5 M R A 38 0K 5 R R L A S 5/
W R A AR 3 2 R (P<C0. 05,3 3),
PR [ 2 B v o S M B — OB AT R
INSR A (P = 0. 136) , il —A7 - H— /N 3R 3%
B RZEP=0.161) . RZEMWEHLE(P=
0.062)3 3 2, M {2 1A FR U BEAE AT LA s 2k
AT R B2 R S B L R B AR R IR B
6 Fh o A M 5 SPAD ¥ 2 IEm A . A
T 3WATLIE AR5 X 45 R A T B SPAD A
(1) e KA 5 fe/IME 2 bR A8 53 R B8 550N i
FEBUZ T L X S A ) i it 7 SPAD {78 9
W E .

x3 AE#EWHFE SPAD E
Table 3 Leaf SPAD values of different plant species
., —— m—— N o -

*iijf iff iﬂf B ROME R tﬁdﬁi i e W it H;TZ 5 5 R
species species value Max Min Mid-value deviation Skewness Kurtosis Max/Min Cv/%
A A 15 23.05 ab 35.15 17.58 20. 65 5.34 1.49 0.95 2.00 23.19

Pe 15 21.51 ab 31.78 17. 74 20. 50 3. 90 1.92 3.33 1.79 18.15

Rz 15 25.57 be 37.97 14.55 21. 38 8. 88 0. 42 —1.66 2.61 34.75
S S 7k 15 30.50 ¢ 47.70 18.98 24. 83 10. 05 0.56 —1.47 2.51 32.96
DY A 15 19.04 a 27. 49 14.43 17. 41 4.47 1.33 0.34 1.91 23.49
ISR 15 23.35 ab 35.35 15. 10 18. 42 7.89 0.51 —1.48 2.34 33.78

x4 FEFEYHE SPAD B HFEHF AN Bl (22, 68) > B 4% (20. 95) , F[A] 22 ¢

Table 4 Variance analysis on SPAD values

of plant leaves among species

B 275 R

FEVE Sum of |
. . . HEEE df ¥J7 MS F P
Community deviation

squares

24 ] 1149. 43 5 229. 89 4.51 0.001

2N 4283. 03 84 50. 99

SR 5432. 46 89

2.3.2 BEEE@m& AN E 4 NE 1AL
BN WS IXHE R N VR T A5 R i i SPAD {H
1) F 34 fH & B AT L (320 95) > M kL
£ (27.30) > KW (27. 29) > W45 J£ 3% (24, 34) >
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FE(P=0.016) 3% [F 2T L0 50 0 RAE—/ DR
T — A4S 38 2 — KO B %R (P = 0. 066) , K
W R R — T L (P =0. 084) 2Ly, B
ABERE & E R i SPAD A /Y- ¥ {H R Ik
HHAE JE 3% (38.55)> Rl 28 (36. 55) > /NIt 3%
(25, 41) > HLC19. 48) = JCE (19, 04) =¥
Fi%&E (16, 75) , Fa] 22 5 .35 (P =0. 000) , 4% [7] 2§
TAE T 03 Rk B — JOB— AT M B (P=0. 351) |
INRE (P =1.000), {210 ¢ %k P=
0.470) 3k 3 2, HEARMBE % h 25 HEA M i SPAD
1B B 8 22 B 0 A48 3 3 (45, 21) > /N IR 3%
(35, 21) >l 25 (34. 53) >4 M HL(21. 81) >k
(20, 77) > Ky A %E (16, 71) , R ] 22 5 g 2 (P=
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0. 000) , % 7] 25 F 48 W] 43 i #p AL %8 (P = 1. 000) |
KA HHL(P=0.583) \FlZE— /NR i (P=
0.719) Y (P=1.000) 3k 4 2, FFHEpRREE
& AR i SPAD {H B ¥ {8 2 B0 M0 4
JEE (23, 8 >R (21, 01) > R 2= (19. 69) >
KOB(19.02)> M A% AE (18 44) > /N R %
B (17.40) , Fpaj £ 5 B F(P=0.000),#% [ 2k 1T
L o /N M R R — SO (P=0. 121) |
AR — kO B ZE(P=0.223) ki — R 25—

50

45?

405
30§

SPAD¥IE
(98]
(=]

TP = 0. 063) | M 48 J% 2 (P = 1. 000) &
425, TrARMBETE &R i SPAD {H (113
B A KR (21. 44) > JHAF JE3% (20. 57) >F it
(20, 01) >Rl 2 (16. 11) > /N H 3 78 (16. 06) >
Miki s (15, 98) , B ] 25 53 i 3 (P =0. 000) , 4% [F]
KL AR R /DR EH R 2 (P =
0. 905) AT AR 48 J2 2K — K (P=0. 215) 3k

d o NP
| 4 B ek

TEYIEEVE Plant community

AH R4 ) BE V& HE R [R/NG R R R A Y i e SPAD B ] 22 5 1 3 (P<<0. 05)
Different lowercase letters on columns within the same community mean statistical significant difference( P<Z0. 05)
B 1 RERE Syt R SPAD (E CEHME £ AR 25

Fig. 1 Leaf SPAD values of different plant species in different communities (mean= SD)
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Variation Characteristics of SPAD Values in Leaves of Common
Shrubs from Degraded Plant Communities in the Karst Plateau
ZHAO Na', LUO Xu-giang’®, ZHANG Gui-ling"’, WANG

ZHAO Chao-chao'* ,RUAN Ying-hui' ,LIU Xin'**
(1. School of Geography and Resources, Guizhou Education University, Guiyang 550018, China; 2. Karst Eco-

Shao-ying' , MA Lang',

system Observation Research Station in Puding, Chinese Academy of Sciences, Puding 562100, China;
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versity,Guiyang 550018, China)

Abstract: In order to promote ecological environment protection and vegetation restoration in Karst Plateau, the
SPAD values and their variation in leaves of six common shrub species collected from different succession com-
munities in the small watershed of Wangjiazhai, Qingzhen City, Guizhou Province, were analyzed. The results
showed that the SPAD values were from 14. 43 to 47. 70, with an average of 23. 84. A trend of SPAD value a-
mong different plant communities was found as shrub (29. 04) >grass-shrub (25. 96) >shrub-grass (25. 92)>
tree-shrub (19. 90) > forest-shrub (18. 36); The SPAD values were stable within the same successional com-
munity and showing significantly diversity among plant communities at different succession stages (P =
0. 000) , which indicated that SPAD value and it's variation had a response to plant’s habitat conditions; The
SPAD values were relatively stable within intra-species but significantly diversity among interspecies (P <C
0.05) ,which presented that different species is related to the difference of SPAD values; Both the diversities of
species,community types and their interactions in the study area influenced SPAD values evidently (P =
0.000) ; In this study, species collected from shrub community had the strongest photosynthetic capacity and
best habitat condition compared to species sampled from the left four community types,which made the shrub
community deserved as the key stage of vegetation restoration succession in Karst degraded ecosystem.

Keywords : Karst plateau; degraded plant community; shrub; chlorophyll content; SPAD value; variation char-

acteristics
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