FE L B IR 2A41 2015,16 (1) :80-86
Journal of Plant Genetic Resources DOI;10. 13430/j. cnki. jpgr. 2015.01.012

A VRS TR A 2 AR B S5 PR BT A DG T

B ¥ xR F o KRR EY, EwiE
(" RO B R K7D 41000452 IS MO RN, K7D 410004)

WE.ATRAOBEAHRERRARZENE BERTETNAERE, THEHR 6 MO RRERN 189 AR 11 Ak
RUREARBATH SR SN, SEREAV I AERRBRYEAFFTHRESHE(H =1.389), EFAG-FH T £ 5%
N 52.60% ,ERENGFH S E5FH37.03% , A EAREHERRSAFES A LR ERE ZAERRER T ERA, B ER
R BAEFROBBEEFOEIERR, RESWEREN,6 NEBWARBKRFEACBRLEEERE 225
B \#fr EREFENANEABPHARFREIEHBIEFAT, FENEEMERFERFEML, LA T F2E40
HBRTRRX T 2HREGHA,

K. a4, R A SR

Phenotypic Diversity and Environment Relations in
Symplocos paniculata of Hunan

YANG Yan '?,LIU Qiang', YIN Xiang',CHEN Jing-zhen'?  JIANG Li-juan'
(' Central South University of Forestry & Technology ,Changsha 410004 ;* Forestry Academy of Hunan ,Changsha 410004)

Abstract : In order to investigate variational degree and adaptability of different habitats of Symplocos panicula-
ta in Hunan province ,the phenotypic diversity of 6 natural populations of Symplocos paniculata were analyzed based
on 11 phenotypic traits of 189 individuals. The results showed that there was abundant genetic diversity (H' =
1.389)in the 11 phenotypic traits. The average variance component among population was 52. 60% , while within
population was 37. 03% ,indicating that the phenotypic variation among populations was greater than within popula-
tions , therefore the variation among populations was the main source of phenotypic variation. The cluster analysis
showed 6 populations were not clustered according to geographic distances,the principal component and correlation
analysis of the 11 phenotypic traits indicated that the factors of tree shape were the main resources accounting for
phenotypic variations ,which were significantly correlated with annual precipitation while the other phenotypic traits
might be influenced by genetic variation greater than environment factors.
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Table 1 Characteristics of different Symplocos paniculata populations

FEAEL EY e RIE )
JERES S TN & 4iE ik . . . AFHER M .
7= (H) Ge o N SR SR OSR W 1t
Population Soil (N) (E) (m) (h) (d)
Region Sample Habitate (c) (¢) (c) (mm)
1D conditions  Longitude Latitude Elevation H g Dy
size Tam Ty Ty Raw
A WIPHKREIL 31 RO EN  HHEEK, 114°09" 28°25" 1550 8.1 39.8 —-13  1376.3 245 1570.5
AKX Bt | AT pH4. 9
v , 6 e
B WIPHKEIL 35 dbdlleE Ardk #as i b, 114°087 28°26° 1263 9.6 39.3 —11.5 1367.5 249 1788.4
B X SRR S pH5. 1
C PG L 32 MMWRR, B9,  BEEYR 109°107 28°44’ 1002 12.8  32.1 -6 1261 231 1589.1
b RiEES] ., pH6. 5
D T A L 30 T b EEHERRAE, 1120427 27°157 450 16.9 37.3 -11.6 1337.5 256 1605.5
FERE , C R R pH4. 7
E i B 30 EBLIRG LUEANIR, 113°06° 29°22" 80 17 380 -4 1722.1 277 1302.0
M, G REER pH6. 7
F B 31 M OERRGE  ZIEERTRE,  111°467 25°24’ 100 16.6 36.1 -4.9 1600.0 287 1300.0
pH6. 2

Tay : Annual mean temperature, T, ; Highest temperature, T| : Lowest temperature, H,q: Annual sunlight hours, Dy : Frost-free day, R,y : Annual

mean rainfall
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Fig.1 The geographic distributions of sixnatural

populations of Symplocos paniculata in Hunan

Table 2 The main morphological characters and their measure criteria for Symplocos paniculata

LGN R 7R
Traits Code Measurement criteria
5 (m) SG SR 5 1) 25 AR 1 15
M (m x m) GF T AR VAR AL g A8 A, 43500 FH 4 RO S A A AR PG I R

rP g G 5 (RS R 2 A DX IR 7R G i A e i P S
A% (em) DJ PR HLTET 30 em AL FTAR AOA T 2 A7
KR (em) 7XG TN TS 1 40 o b T A B 85 T A5, 50 DA TR A2 5 S R, WS 1 43 0
/58 (mm/mm) YC/YK i S LN O L = S I S - SHIE T AN O g

58 0 5 I R R A R KR B, O 518

A (mm) YBC AR 38 Ay P 256380 2 AT 30 1 B
gl YS 1 = Hgn 2 = 50 3 = e
SRR/ B (mm/mm) GZJ/GHJ BRI RN EE Y 20 R SZ 0 SERER R R S R 5 1 (9 (8L, BOT- 28
B AURIEL DSGS R E 5 AN SRR Lk 25 A, BOT- 494
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RZEPEFEE H LRI,
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RAAHT . 0 PASW Statistics 18. 0 (BUALR)
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BB R EAL S T B R IR IR B LU R R T
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Table 3 Variance analysis of morphologic traits of Symplocos paniculata populations

{8 Mean F {& F values
Traits SR E] JEREN GINS SR ] JEREN
Among populations Within populations Errors Among populations Within populations

SG 60.516 0.748 0.277 80. 936 ** 58.318 "
GF 1839. 414 56.337 1. 669 32.650 " 20. 350 **
DJ 516.716 25.260 0.954 20. 456 ** 9.659 "
7XG 2. 660 0. 083 0. 064 31.861 " 26. 605 "
YC 14. 038 2.741 0.230 5,121 5.622""
YK 3.008 0. 660 0.111 4.559 " 5.618""
YBC 0.502 0. 049 0. 035 10. 280 ** 7.727 %"
YS 1.939 0. 408 0. 088 4.754 " 3.809 "
GZ] 16. 206 0.754 0. 167 21.496 ** 17.045 "
GHJ 9.495 0.571 0.135 16. 621 " 20.221""
DSGS 170. 446 73.944 1. 092 2.505 " 1.344

R B FEER(P <0.01), * FREEEF(P <0.05)

“* means significance at the 0. 01 probability level, * means significance at the 0. 05 probability level

WA T 2250 B S, 20 BT AR AR o el R b
FRAF 11 AT AR 3 0 (0] 5 J B N 18 5 28 43 1 R
BRI R R B (R 4) S5 REH] BRiPR
(BRI s A8, | BRSO T N 1 22
Sy K FIRRERI AN, A SR I 22 0 &3k
JEREE R T /mat N, BB 205 R
52.60% ,JEREN K 37.03% , HLiR K 10. 66% , W

x4 BERSUERNAZESERBEERIUSNUEY

JEBEE] B AR S R S BAE R ORI, 50k
IR FEI b BB 17. 45% ~91.90% 2 [a], 78
Tie /N R BRI, T R AR SO LR R
T AR R RN 59. 16% , Ui W JE R a) T 245
7 S X S S BTHR 2 1 60% |, T 3 S LR
TEPF (B4 81 BT 0 SR ) 1) 2% S5 0) A B R 2
S TTIR R R K

Table 4 Variance components and phenotye of differention coefficient among populations of Symplocos paniculata

J7 2541 Variance component

T 25w B 53 (% ) Percentage of variance portion

R RE(% )

LERIN Phenotype of
Traits R JEREN Blis TR ] JERE plig differentiation
Among populations ~ Within populations  Errors Among populations  Within populations  Errors coefficient
SG 5.367 0.501 0.278 88. 12 7. 84 4.43 91.90
GF 163.719 54.659 1.658 75.43 23.94 0. 66 74.96
DJ 45.948 24.321 0.953 63.94 34.15 1.44 65. 42
7XG 0.221 0. 020 0. 065 73.62 7.01 18.36 91.32
YC 1.229 2.509 0.234 31.21 64.31 6.79 32.89
YK 0. 260 0.548 0.112 29.17 58.99 11.17 31.70
YBC 0.041 0.013 0. 046 46.22 14.56 28.13 74.54
YS$ 0. 166 0.321 0.078 28.79 55.93 25.45 34.23
GZJ 1. 430 0.588 0.159 65.35 27.53 8.68 70. 85
GHJ 0.841 0. 440 0.148 59.44 30. 94 9.80 65. 46
DSGS 15. 082 72.853 1.176 17.35 82.13 2.33 17.45
SEHI Mean 21. 300 14.252 0. 446 52. 60 37.03 10. 66 59.16
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Table 5 Variance coefficient of phenotypic traits among populations of Symplocos paniculata (% )
IEIN JERE Populations
L:is A B C D . . -3 Mean
SG 21.98 13.39 20.52 21.29 15.21 17. 66 18. 34
GF 59.35 39.51 17.12 30. 89 86. 36 15.09 41.39
DJ 29.52 45.18 20. 16 35.88 47.82 21.02 33.26
7ZXG 44. 13 26.97 29.04 26. 45 32.69 13. 69 28.83
YC 9.42 37.7 15.42 25.93 16.22 18. 44 20.52
YK 11.02 21.03 12.43 15. 45 12.78 15.98 14.78
YBC 26. 06 33.12 37.80 31.61 31.28 20. 24 30.02
YS 21.36 22.94 31.09 19.99 35.20 31.95 27.09
GZ] 7.13 11.89 18.78 8.61 12. 89 10. 74 11. 67
GHJ 9.59 8.17 19. 89 13.25 14. 14 15.23 13.38
DSGS 3.41 48. 85 20. 84 45. 56 18.92 16.76 25.72
SFHAE Mean 22.09 28.07 22.10 24.99 29.41 17. 89
T2 11 MBS AR R RN SR TR 2R BRI A RMHIR 2 AR FE SO &

A5 Z AR /NIRRT (11.67% ), HR 2R

SEREAR T EE 0R A T34 AR SR SRR, AR S R A
H41.39% , A PR TP AR SE R TR AR (K5 58 A2
U TP NN A Ay NI NS SR By =1
7 R BT g R R A AR S AR R v T AR S
7, UL TR B IR A8 B IR AR S A 8 T AR
%%a Wkﬂ’“ﬂ A FEAR B AEARRIIA G T LB IR e
WRE , Z RN T I B AR /N, (H AR
héﬂﬂl‘l%ﬁilﬁﬂﬂ*afﬂmriﬂt CINIRSE SS9:5 AN
FH L, B — AR A R SR 5 32 B SRR 5

R I 6 ) B o R T 2605 2 2 2
BEEIMEAEAE 5, 15 6 AR BRI T s 5

BB SRR K 17. 89% ~29.41% , VU PH A 18 5
V- 24708 5 R RO R (29. 41% ), 18 B BEE A 1k

R4 5 R B AR, A AR B4 T S TR
8 F A R BIMRUOZ 5 P (E) > W BHKC R
B IX(B) >FEMIL(D) > WP EIL(C) > W FHK
Bl A X (A) > EHH(F),
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FECH 1,389, HANRIMEAR B9 Z RE P45 202 AR

ZARYCA TR > Bm > R K > RS > i
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Table 6 Comparisons of Shannon's indices based on mor-

phological characters of Symplocos paniculatas

{ERIN ZRAERREL || MR ZRERREL
Traits H' Traits H'

SG 1.763 YBC 1. 068
GF 1.779 YS 1. 043

DJ 1. 152 GZ) 1. 683
7ZXG 1. 120 GHJ 1.331
YC 1.723 DSGS 1. 064
YK 1.554 -3 Mean 1.389

2.4 AEESHERAERSSH
@Ly/}ziéﬁiﬁk“éﬁﬁ_fuﬁr%l%ﬁi
SZFEM P IER . ARDES 2R £ 8000
Br(R7) , 258EW 1811 MES Wﬂtﬂh A2 3
Ay BRITTRR R K 61.40% AR 8 T R IR BT
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Table 7 Values of principal components for S. paniculata

strains based on morphological characters

S S EMSY B2 BRSO3 ERS
Principal Principal Principal

Item

component 1~ component 2 component 3
SG 0.246 -0.040 -0.023
GF 0. 246 -0.038 -0.026
DJ 0.248 -0.040 0. 036
7ZXG 0.234 -0.029 -0. 060
YC/YK -0.026 0.341 0. 053
YBC -0.047 0.319 -0. 090
YS -0.010 0.242 0.211
GZJ)/GH] 0. 055 -0.103 0. 477
DSGS 0. 161 -0.035 0. 187
L ARIR Eigenvalue 4.45 2.32 1. 64
TR (% ) 40. 42 20. 98 14. 69
Contribution rate
SRR (%) 40.39 61.38 76.13

Accumulative
Contribution rate
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R/ N BIPR R B8 SR/ N, A/ BT
B i e B R i R 0, I BT DR | AR
RS FIBRIE  AREAUR O b, 128 KRl A
X (A) ML (D) AT (C) e, s 2 AN
JetE, R A XS AR — 2R, Tl Bl 2R
AR X — IS A A RHAR e iR A IR
AT/ INTAGHEA Z [18], BRIV R A5 A s
Fr Z2 BRI S, AR SRS R ERTE | PR
Rz, 1126 KL B IX(B) JERE, AR AR 7R
AR, 1228 AR AR R JeE R LA, A
IS R /N AR BT AR i 22k KA
T AR BE A SRS EEERIE | SRR

BRI SRR 1 26 AR AT A S R A i R
Lo o ) 26 108 BT UL, 11 2 S Y A 1) v ™ R )

|

P

pJi I

5 L1

o s 10 i5 20 25
B2 BEEHREMERELE

Fig.2 Cluster map of phenotypic traits of

Symplocos paniculata populations
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Table 8 Correlation coefficient between phenotypes and geographical and climatic conditions of Symplocos paniculata

SG GH DJ 7ZXG YC YK YBC YS GZJ GHG  DSGS
#8)8 (N) Longitude 0.413  0.269 0.384 0.288 0.119 -0.827" -0.305 -0.195 0.564 0.218  0.530
25 (E) Latitude 0.326  0.299 0.425 0.516 -0.046  0.021 0.340  0.121 0.106 -0.125  0.274
4% (m) Elevation 0.630 0.708 0.760 0.532 0.305 -0.115  0.619 0.590 0.547 0.093  0.680
FERRIR(C) -0.569 -0.627 -0.687 -0.439 -0.099  0.330 -0.407 -0.382 -0.535 -0.059 -0.565
Annual mean temperature

AEF R AL (mm) 0.944** 0.985** 0972** 0.894* 0.549  0.159 0.603  0.556 0.174 -0.292 0.832"
Annual mean rainfall

4F H MBS (h) -0.609 -0.736 -0.691 -0.579 -0.665 -0.527 -0.879* -0.860*-0.212  0.032 -0.658

Annual sunlight hours

*LAE0.05 ACPAHG B ™ L 7E 0. 01 AP AHSCHE I 2

* : Correlation is significant at the 0. 05 level, ** :Correlation is significant at the 0. 01 level
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