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BRI G et R R BRATHR, WIT KRR RA AR AGEE T FNE, SR REHE LB BREHR
RO A RN A AEEFE A EF, AR A E S (18.08%) K T AP R A &S (5.68%), AR -F KA SR HA
35.10%, f£ T AFAERT, WHEAENEF RZHMARKX(21.16%), T KL R (11.26%); F£FRFARZE,
JTEEARAY R R R TR R F AR R (18.41%), S @ RN AR A (16.10%) o K 2 He 69 B B & 2 R 38
Jeidn IR GRS, vh A MG R et @A K 8 AMRE AR TR 54 3 AR AKX, BRI S AHIT
FRE, PG G EEfBIRARE, BRGSO EE, FAE, BEEFEANHRE, KEHAABRGEF £
ZRBRTARNTRZNE, mMATZ2RRNGEENMFHEF, B 146430

KGR : WARFAF; REH; AR REBR; TFAK MEARIH

hESERS: 57223 XHkEREE: A XEHS: 2095-0756(2017)01-0112-08

Phenotypic trait variation for different provenances of Mytilaria laosensis

QIN Min, YIN Guangtian, YANG Jinchang, LI Rongsheng, ZOU Wentao

(Research Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou 510520, Guangdong, China)

Abstract: To probe the variation in phenotypic traits among and within provenances of Mytilaria laosensis
Lecomte,seven phenotypic traits  (leaf length, leaf width, ratio of leaf length to leaf width, leaf shape, degree of
trunk straightness, color, and shape of bark) of eightprovenances were tested ,using nested analysis of variance,
coefficient of variation (CV), multiple comparison, correlation analysis, and cluster analysis (UPGMA) to ana-
lyze the results.Results showed significant differences in phenotypic traits among and within provenances (P=
0.05). Variation was greater within provenance (18.08% ) than among provenances (5.68% ), withthe mean
phenotypic differentiation coefficient among provenances being 35.1%. For the seven phenotypic traits, the CV
of bark color was largest (21.16%) and the ratio of leaf length to leaf width was smallest (11.26% ); among
different provenances, the average CV for all traits revealed that Guangxi Debao Provenance was the largest
(18.41%) and Guangxi Longzhou Provenance was smallest (16.10%). The bark color of M. laosensis with in-
creasing latitudesvariedfrom deep to shallow, and leaves had greater leaf area with increasing latitudes. The
eight provenances could be divided into three source distribution areas including Guangdong Fengkai Prove-
nance in the eastern part, Guangxi Fangcheng and Guangxi Shangsi Provenances in the central area, and
Guangxi Debao, Guangxi Jingxi, Guangxi Longzhou, and Guangxi Pingxiang Provenances in the western section.
This suggested that the main source of phenotypic variation in M. laosensis was from pedigrees within prove-
nances, and the main variation was caused by the change in latitude. [Ch, 1 fig. 6 tab. 30 ref. ]
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relation analysis

KEHE Mytilaria laosensis H #7230 58 . KB R . =MW, DEfr . (mi, b4 28R Hamameli-
daceae 723 R @ Mytilaria ¥ 5 RKIvAR, Ep WG X 2 SR 2 LAY, RESMTHE = p
L VU PY R SRRV, SR LIRS A A P R HEAR R O R TR A M IR
By JERCPERDT . BUiksR, RO0R SRS ZAAESERS W, Ok HERE ok R b g e A
B, IFRIAER B AR, A REEMAESAANE, SRV EMEENESEF R, HAr, Xk
LA R B T AE R R BRI Z RS SR E 0 AN DR KA TR e AROGS  3 1) 5 1
SEJT, AR K HE R AR S Oy T RS, AR T S R T R IR BRI R R SR AL S, X A U
RFTUAR S (RIS 6o DLARTE o AR, A X RIA Jatropha curcas™, KA Schima superba!!, FELL
¥ Toona ciliate'™, %51 Melia azedarach'™', 11 ¥tk Carya dabieshanensis'™', M & Liguidambar for-

mosana™, 42 Haloxylon ammodendron"®, F§ER™E Choerospondias axillaris™”, #11Hy Pinus taiwanensis'®,

214 Machilus thunbergii™', FEM Sorbus pohuashanensis™', AN A 2% Parakmeria latungensis™', JFRER
Quercus acutissima™ S5 TPz B AN [F] R IR 00 I 0 R AV R ST THESE, A RS S 1 4 B O vk AT
LA FR G0 1l 45 705 I8 T 1) 35 14 728 S R0 AR R A DA 0 o) S ) B 458 1 3 07 7K -, 17T Ay 22 2 455 9 32 A0 R
MR I, BEFEAS R D5 i 2 B AR S A Bl T4 T8 AR T iR AS [ s A 8 S R AR AN e N A
RITE AR 5, SO B IE 04 356 75 R0 501 57 $2 HE BB AR 0 ARS8 R oK 2 HERR R 30 A, X
AN TR SRR IR A EHE S T IR AE . PR RN B PEAR S R B AESEAT 1 200, DAE s ok 2 HER Ak
ARTERNIFR] L o5t A A 728 S A o R A S R A G 5 A 2 IR AR OGS i PRk HE O B i 4 it
(RIS

1 AR A7 ik

1.1 RN

WL A F ) AR A VUL R PE VAR Yy, Hidh 23°27'N,  111°30'E., ARX ARG, 84
WA AR 21.6 C, Em AR 36.2 C, A FHREKE 1600 mm, 4EFI0RE 82%; KK
100~680 m, +HEZ N ARLTIE,

HERY 8 AFPIEKE B AR A X E PR AR, R T 101 DR . SRR M K b B O
F 1, T 2010 FEE K EHF I/ R R, MR P A3, SR/, & 30 AN X4,
TR 3 mx 3 m, XASMHEBERY T 117 X4,

1.2 REH*

2014 47 11 7 AEK & HEF IR 50 Ak 30 AN X AL BEALA I 6 4> X 4L, WA T . W5 FR e 7
MEASMER . TERIVE L REHLA B L r A 45 Ly 1 A4t B 6 B, R E R &M KAt R se, i
e kI, RAARA , A5, 2, 3 Fm. MBI (IR 6 R ) 20 ISk . KRS G s
SYRIU L, 2, 3 30R, WB B R BP0 M FLAR s R . e R AL SRR e i R fL o A, 4 B
1, 2, 3R, TREXOPRMERE T EERW, ETE. RRW, ETraMmiaagsgasnl, 1,
e, M3, 2, 18K,

1.3 HiEaiE

KA RB(CHFR MR B HRE , C=S/xx100%, Hrh S W RMBRUER , « N —PRREEAF
BfE . WD 200 n 7 MR S RA D W R E R W EIE . REIBR . B SR
MMEZ N« B G AT 2200 . Vo NRBUME RS, FOR IR A48 5 A8 B R E Y,
WEANX: V=(02)/[(0%+07)x100% , o oy R J5 22 40 i, o, WFRIE N J7 22 0 /27 FLH
Pearson 72 %1430 3¢ PR AR (0] A9 RH OG04, I % B il 1] 45 Motk iE 17 UPGMA S35 DL b 5040 4 22 35 4
SPSS 18.0 Gt it /3 #r kK 4FF1 Excel 2007 4,
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Table 1 Geographic location information of 8 provenances of Mytilaria laosensis

T IR > ) Je4i R 84/m ERGR/C AERORE/mm SRERUBR
GDFK JUARE I 23°27" 111°54' 436 20.7 1 740.0 3
GXDB IR 23°03’ 106°40’ 743 19.5 1 462.0 20
GXFC T4 B 4k 21°52' 107°33’ 483 22.0 28229 3
GXJX TV Py 23°03’ 106°36’ 761 19.3 1 631.9 24
GXLZ TP e 22°16' 106°43’ 526 22.1 1 344.0 3
GXPX IR 22°02' 106°52' 450 214 1772.0 9
GXRX TR 22°41" 110°49’ 541 21.3 1 660.0 15
GXSS LS 21°53’ 107°54’ 412 21.5 1218.0 24

2 HR5p4

21 XKEHMIBEERMENNRET

KEHAE N AR R B A S AR R, Hok B AR B SR R E A R, W
R (8 RN 55 7 K P RE BB AR DG, TR 1 368 52 D)5 M RO B T Bt o A 2 A 0 1) B A 8 oy e 7R
AR I BT A5 S 22 2, FIUR A A F A 2.70~21.47, Zeit PR 50 Won , KRR T 38 BB 75 U5 6]
1) 22 53k ) 2 27K (P<<0.05) 4, oAt 6 ANtk 1) 22 57 25938 B 2 25 /K7 (P<<0.01) . FR N F{E N
1.08~5.69, WEMEME Bon, KEHMM K M SEMHK ST 3 MHRAAEN B35 22 5+ (P<0.01),
M AEFE B35 22 55 (P<<0.05) . 4553 3 WK 2 HE R AU MR A6 R 8] ROA R SR 2 A8 5, R [R H
FEAE R AL L B, BRI/ R R EE R KW EPEE T

F2 RZHMEEMMEANREERTESF

Table 2 Variance analysis results of phenotypic traits among and within provenances of M. laosensis

. ¥J5 (H i) FAY
Tl Ut ) (7)) FE 9 (93) 2 (466) Fil I 1) TR AN

NEIEIS 38.507 12.475 225 17.12% 5.55%%
A 58 68.594 18.186 3.19 21.47% 5.69%%
R 58 L 0.167 0.044 0.01 16.75% 4.37%%
% 0.295 0.084 0.06 4,727 1.34%
SENEN: 3 0.186 0.077 0.07 2.70% 1.11

T} i 5, 0.209 0.086 0.07 2.85% 1.17

B E TR 0.136 0.051 0.05 2.90%% 1.08

P . * o P<<0.05; ** 4 P<0.01,

2.1 RARERP A AFEFERCEHRR BRI E N 2 (R ) RIEN] . 7 DREARAE R
TR B A7 AE 5 22 57 (P<<0.05) o J" ZR B IFFPIR A M KA A S8 de ok, 23k 3 14.26 em 1 16.87 cm,
R 58 FE RIS B2 B0 e /)y, A 0.85 I 1195 7 P4 b SRk 5 pdy i JE AR B2 B e K, 233 ik 31 1.39 F
137, MR, MR SEAR ol B R, A 11.98 em, 12.99 em A1 1.225 )7 P4 GE4F Rl R i B A
W BB IRER S, ik # 1.39 M 1.52; TP A S AR R RS ROk, IR E] 1.015 )77 B ORR R Y
HJE A B S R de /), 4390 1.22 F1 1.33,

212 RAEREF AR AR AR LUK WA PR AE b 51 R Aol 5 P R BE (R N DU PR R
RE o KREHRSPEIR I ZE S R B R 40 A FMPEARE] Y- 2928 5 R AN 11.26%~21.16%, Hoh 28 57t R KU
R B B (21.16%) , FLUCHK U N4 38 FLE (20.92% ), M (20.04% ), M A58 (15.61%) , K2
JEAR(15.14%) , A K (14.86%) , MK S HLAS 5 R B/, O 11.26% . BRI BB ARSE, A4 B2 vk A T
FEARFAE 14728 S 28 BT S v T I AR, 0 T B A R 19 38 A A e M g o ) — PR A AN [) Ao 2 ] 1) 78 S
ABAMAFTERE S, 8 PRI HER R AR 2978 S RECP T DU R ARl A S R B e K (18.41% ), )™
P JH A S R B B/ (16.10% ), i)™ DU ZB PR R IR A R B S REPERR R, W] BE R OK EHER B 2 AR 1
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Table 3 Mean value and standard deviation and multiple comparisons from different provenances of Mytilaria laosensis
il 5t A K /em R 56 /cm L S e it L B B2 i LSIZN
GDFK 14.26 £ 2.36 ab 16.87 +2.73 a 085+0.05¢ 125+026Db 134 £034ab 1.19+021Db 1.39 + 0.26 be
GXDB 13.33 + 246 ab 15.12 +2.87 abc 089 £0.12bc¢ 122+ 024D 129 £ 027 ab 124 +£025ab 143 + 0.24 abc
GXFC 12.05+1.62c¢ 1323 +1.684d 091 £0.08 be 122+024Db 130 £0.25ab 136 +031 a 133 £0.24 ¢
GXJX 1257 £1.64bec 1415+222c¢d 090+ 0.09bec 132+025ab 131 +027ab 133+028a 1.46 + 0.23 ab
GXLZ 1394 +147a 1564 +197ab 090=+0.08bc 129+027ab 136+030ab 132+033a 1.47 £ 0.18 ab
GXPX 12.65 +2.08 bc 1453 +1.92bc 087 +0.10c¢ 134+027ab 139x027a 1.33 £ 0.28 a 152 £0.20 a
GXRX 1389 +195a 1402+242cd 101 +0.14a 130+028ab 133+024ab 127 +027ab 151+0.19a
GXSS 1198 +196c¢ 1299 +2.38d 094 +£0.16b 139+025a 122 +0.26 a 137 +029 a 1.51 021 a
Ty 1294 £ 2.09 14.31 +2.55 0.92 +0.13 1.31 £ 0.26 1.30 + 0.27 1.31 +0.28 147 +0.22
BT ] — B EAR 5 A ) NG 5 B 2R 22 S i 3% (P<<0.05)
x4 RZHAEMBRERBEERNHERRY
Table 4  Coefficient of variation of phenotypic traits of different provenances of M. laosensis
Tift ¢ LIRS R 5T MR SE L e i W Bz B2 B AR -3
GDFK 16.55 16.18 5.88 20.80 25.37 17.65 18.71 17.31
GXDB 18.44 18.87 13.97 19.48 20.91 20.24 16.98 18.41
GXFC 13.44 12.73 8.54 19.84 19.55 22.57 18.06 16.39
GXJX 13.02 15.70 9.97 19.25 20.35 21.04 15.85 16.45
GXLZ 10.58 12.57 8.93 21.06 2228 24.77 12.53 16.10
GXPX 16.46 13.21 11.38 20.11 19.54 21.19 12.91 16.40
GXRX 14.08 17.28 14.03 21.49 18.44 21.01 12.32 16.95
GXSS 16.32 18.33 17.41 18.28 20.94 20.80 13.76 17.98
T3y 14.86 15.61 11.26 20.04 20.92 21.16 15.14 17.00
ko

2.1.3 ARIE AR RAEEATT AR, TR R HE 7 A F AR AE B U5 R AR IR N B 7 25
SRR AR o AL R B, A B Rl R [ R 0 P 9 2 A R AR SR I U (3R S) o ZEARERW . BRI 97
ZE0r b MRS 5.68% , FHURN R TT 2500 h BRI 18.08% , LR (5 B ST 76.24% 5 T A1k
R AL R B I H 13.33%~66.67% , Ho i B S AR i L 50AL £5e K (66.67%) , I A (< g e 7R
G/ (13.33%) o Fivi ) 1) ~F- 34 3R T 43 A0 R BN 35.10% , 3% WK 2 HE Rl I A 22 780 PR bR A8 7 3 ok U
TR
22 REHMEZREMEREEESESEFHEXES T

ARG R P B AMTIE SRR 5 B Bt Rt AT 58N, 2 AR A IR 152 R ik 38 8 1 G 1 B A st
PR S LA 2 XK HE T A SRR ) K 5 AR 25 R T AR DGR 2R BT 46 2R (3R 6) 3R BT, iy K5

RO KREHBUKNAESERMRERESURY
Table 5 Variance component and phenotypic differentiation coefficient among different provenances of M. laosensis
ik - I | ORI
ot U I TN Bliz it 5t ) T I N Plix
IS 0.276 1.794 2.248 6.39 41.55 52.06 13.33
v 0.844 2.667 3.194 12.59 39.78 47.64 24.04
M BE B 0.002 0.006 0.010 11.11 3333 55.56 25.00
g 0.002 0.004 0.062 2.94 5.88 91.18 3333
W 0.001 0.001 0.069 1.41 1.41 97.18 50.00
B 0.001 0.002 0.073 1.32 2.63 96.05 33.33
W B IBAR 0.002 0.001 0.047 4.00 2.00 94.00 66.67
Fy 5.68 18.08 76.24 35.10
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Frog, MBS R A 5 (P<<0.05), TR IR SRS B B B I A e (P<<
0.05)c MR AN R 585 46 B 5 1 5 IEAH G (P<<0.05) 5 A4 BB (5 5 443 J5E S 4l = A ¢ (P<<0.01) , i
WK HE A B B AR AL B B e, TR S HERY I R AR AL UGB o B B AR 47 Rk o 52 I 2% TR
K (P<0.05), UEHIAFEREKRBOR, ARz B AL 5 .

®6 KEZHRBEUMKBERESETEFHMEXME

Table 6  Correlations among phenotypic traits and correlations between phenotypic traits and ecological factors

PR MRS OMRTIIE IR EEE RIREE WEIBR 4 RE Wm AR R

AR 0.834*  -0.081 -0.364 0498  -0.832* 0.035 0.634* 0.561 0.050 -0.065 -0.319
M H T -0.615 -0.421 0534  -0.818* -0.161 0.675% 0355 0.049 -0.212 -0.256
T 58 L 0.276  -0.329 0.269 0363  -0.286 0.190 -0.026 0.259 -0.054
g -0.146 0.526 0.818* -0.402 -0.143  -0.285 0.153 -0.513
FENENLS -0.242 0.105 0.077 0.031 -0.087 0.200 0.129
W B B, 0.175  -0.855** -0.632 -0.167 0.411 0.193
B BB AR -0.167 -0.094 -0.050 0.001 -0.723%

PRl * oy P<0.05; ** Jy P<0.0L.

23 BAKEBHMEBEMBESHER GXFC

BT WK HER P A, STk HET 4 OXSS
SRR 19K FC B 3 77 UPGMA %26 (B 1) i 1 O
AL DARKGRRE B 10 MRS RIS, 8 A KE  Goyx
HEFPIEPT LA 2r o 3 25 55 1 R8T REIF 1L AR, GXPX
52 K AIE PGB EE 2 ANFIR, 45 3 K fUdE  GXRX
PURGREL . PR L 7RSS . ;PSRRI % . GDFKC

19"

5 10 15 20 25

S AP, REHTERED], BRI A B RS, 0 y

KEHER 73 AT DI PR bl DI Sy 3 AN XK, B R AR Y . ‘
A1 EAFTRBHEREFGEAKREIHAFRRE

PARETFREIC, bR RO, T PSR

HOP P EBAR . SPG . ST AR FRIRIX o Figure 1 Cluster analysis result of 8 provenances of Mytilaria

3 éél: _%} 'I:‘j _H, _%} laosensis based on phenotypic trait variation

3.1 kKEBHMIFEMREMERERFKIER

WIS 8 K BRI 7 A RBMARAI OIS LB, KEHEF IR A ih R 98, mHRSE . ot
. B ARFIRS Bz B 6 A EIRAFAEN R 35 1922 5, B B A 22 S ik B 8 5 K85 AP i
Ko WA SERMM R GE IR BB 22, WIBAAERE 2R . KREHFIEN 7 MR- 77 255
N 18.08%, KT A1 75 22 73 45 (5.68% ) , 111y 45 AR AE ol 5 1] 1) - 29 7 3 A R ECK 35.10%,
WK HERI IR A 4 2 AR PR R B o T AP U], 2 B o IR T RIS A o %A R S AR ™ RRAR 2 A
FOBITFE A A4 2R — 2. [N, AREHERM IR AP & s LA, BAE S R Ik, RENIER
PR 22 22 () 2 PR 2 L RE Al o 1T 53 81 T &2 () (ISSR) 245 i 8L 51 T &2 (SSR) 70 1 F a0 £ AR 100 #7 4
WRW, KEHMBAL R ELoRA TN 0 2 FhorFhRic /B 45 R 15 3R MR 543 B (10 25 SR A8 1o
FESRRLTIC, X UL R by PREE SO0 5 0 T 7 A ) R BN 53 778 S R JEAFAE — i E 22 5
32 REZHMEMREZHN

KEHEA FIVEIR A AL S8 B 11.26%0~21.16%, 728 57 R BRI BB, < 58 HU AR 57 28 i
AN, RWITE T AR PR BB AR E PR S, X T RER i TR AR MR MA R B 22 53 9 IHR ST
SRR RS E W PEAR, DEWIREHEM R /N LU R . ARE o K HERI IR ) 25 PR B9 1 2728 5 AR
BN 17.00% , F WK HEF IR P 2 RUPER B RS BE A e o P D IA) 25 PR Y OF 2 748 5 R RO A7 A 22 57
Horp AR 5 2B R 2 ) P E AR R IR (18.41% ), ULHA T DY FE AR Fh IR B0 SR 2 22 R PRS0y o 17 S 803 7 o 8
) A4 22 5, 2 B ol s A5 RN ER SR L [R] R TS A 48 2R o K SRR U5 ) A7 7 1Y 1 46 8 35 2 S e W] HL Ao 5L 1]
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ANTI A A JF 22 388 A5 42 1 22 52 RN A B 1R ) 25 57 LA K, 0 T S AR R [R) R AR S, ok A0 S o ) 0 £ 7
KEHM RFIER .
33 KREHABMEREEAREEREESEFHXER

KEHERRMER G54 BH T RAM TR I, REH MW R BRI Bk, 0 fEdl
MK o w1 HIWOK ZHE R B AR S 5200 AR 2K Cunninghamia lanceolata™ %5 B Fh — ¥
S DU B B R R AR RS o R HEAR B R S R e R UM OG, B R R R T,
(0 R LSRR % o T2 . MR RAE Y SR S5 K B HER IR A B M 56 R, BEITIX 3 NP3 k&
HE AR 5 (0 R BN
3.4 REHMESHBRXXIS

BT RIER BRI, TRRR BHER R R IR 2 3 A K, RG] AR B AR X,
FORpUgE I R e SEAR B R, TR R B /N s TP B ORI B 3 A AR X, AR
MR SR /N, MR R BB R A TR L SV L ERE . MRS BV AR X, HoRR R A
Ko MR SE . W BB P, BRI B RIR S PG 4 DR R —R, HaEMBSm RS
P FP IR XA TC I WA G, X T RE S H T2 MR S ARRA L, HAAARFEFERRMERER KLY
M FE AR X R A — B, dE—2 %t 8 AR IR ML R B IEAT RIS, S5 R 8 ANFHE AT LRI 4 2%,
HA T AREIFERT P BARE RN —2, VBRI P AR RO — 2, Hofth 4 AT PR E R
—J, X5 RLRBMAR IR T BT A S5 ST, U6 IR S HE A B R XA LA — i R 2 R R Rk
AR I K HE B AL B R AR AR — e B %

4 5 ik
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