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Geographic variation of seed and seedling traits of
Dalbergia odorifera from different places

GE Yuzhen', LIANG Huiling', JIANG Guoxiu®, WEI Yujing', HUANG Shixun'"

(1. Guangxi Institute of Botany, Guangxi Zhuang Autonomous Region and Chinese Academy of Sciences, Guilin 541006,
Guangxi, China; 2. Guilin Institute of Forestry Science, Guilin 541002, Guangxi, China )

Abstract: To reveal variation rule of phenotypic traits of seed and seedling of Dalbergia odorifera from different places,
nine phenotypic traits of seed and seedling growth were compared and analyzed through variance analysis, correlation a-
nalysis and principal component analysis, by taking seeds from ten locations of Hainan, Fujian, Guangxi and Guangdong

and the seedlings cultivated in Guilin as experimental materials. The results were as follows; There was considerable var-
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iability in the phenotypic traits of D. odorifera seeds and seedlings, and the differences among the nine phenotypic traits

were extremely significant. The average coefficient of variation (CV) of each trait was 12.50%, ranging from 7.94% to

18.89%. The variation of seedling growth traits was above that of seed traits, showing that the seed traits had higher sta-

bility. Relevant analysis showed that there were separate correlations among all phenotypic traits, between phenotypic

traits and geographic-climatic factors. There was no significant correlation between phenotypic traits and longitude, lati-

tude and annual precipitation. Altitude, annual average temperature and annual rainfall were the major factors affecting

the traits of D.odorifera seeds and seedlings. Three families with better seed morphology, seedling growth and germination

were screened out by principal component comprehensive score method on which the families were confirmed in growing

areas of Xianyou, Danzhou and Jianfengling. The study provides a scientific information for the screening of D. odorifera

germplasm resources.

Key words: Dalbergia odorifera, seed, seedling traits, geographical-climate factor, correlation
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Table 1  Environmental situation of different places
s AR AR REK
é = g .
i 75 7E i ﬁ:ﬁi Annual average Annual E = BUN
Number . . Altitude o
Place Longitude Latitude temperature precipitation Reference
(m)
() (mm)
1 IR W ] 2 FRAR A 108°52' £ 18°44’ 355 24.5 1 650 IRLLAESE, 2018
Jianfengling National Forest Park ( JFL)
2 fE M T 109°26’ E 19°22' 110 23.5 1815 FH5E, 2016
Danzhou City (DZ)
3 8 ARy el 119°30" E 26°15’ 78 19.6 13425 H LI, 2013
Fuzhou Botanical Garden (FZ)
4 BB 1% 2 118°68" E 25°47' 420 21 1528.9 BiE#E, 2015
Shufeng Township, Xianyou County ( XY)
5 JE 1A [l 117°74" £ 24°45' 78 20.8 1513 B, 2016
Xiamen Botanical Garden (XM)
6 HE ORI 112°47' E 23°09’ 150 21.2 1 650 MRk 34, 2016
Zhaoqing Forestry Institute (ZQ)
7 W 17 116°12' E 23°27’ 200 21.5 2124 TS, 2018
Puning City (PN)
8 ErEHKE L 106°75' E 22°07’ 235 21.5 1 400 Rk, 2017
Daqing Mountain, Pingxiang City ( PX)
9 MTEHLE 108°20' E 23°50' 110 21.3 1 667 JEIBERAE, 2017
Mashan County, Nanning (NN)
10 e A 1 110°22' E 25°02' 180 18.8 1 894.4 kA4, 2016

Huixian Township, Guilin (GL)

AS7= b B AL B 30 7 4 A SRR FR 7, FH L i b
R RS AR RS R 3 IRER
B BLA A 7= H 100 R A7 FH R 7 7 ik HL
HLEE S WK, ITER T TRE, BT &2 R0
(MR 7 A6 3 B2 ) ((GB2772-1999) 1Y 5 12
M
1.2.2 g ARk E 2017 4 6 H, % 10 4
ANTR) 77 Hby B2 7 0 R 1 A AR B0 2R AT B R
$E . BEASHEBEHLIN A 30 Bk AR 5O Rk R AR
TS - 34 M AR B2 10 3 R AT, 43 B Bk i
AR T AY R,
1.3 HIFEALBF G T4

BRG] Excel 2010 #4735 JH] SPSS 24.0
B AN 3477 22530 87 A1 Duncan £ B L, X4 AS
[F] 7= b ) o R 0y R 1 oK B 5 % 7 it 8 /A
PR R AT R G 4 B, X6 2% PR AT T2 143 43 B
(HZ BEERAE(E KT 1 SR E YY) .

2 HREHpHMN

2.1 EEEEAE N FRAEERERILER

[ i N [ Dl O R e NI e Rl N e
JETRIE KEIFR BRE ML M T AW ok
A 9 STl R4l v 2R AL PR 0 g R L3R
2, M2 LA Y, A B4 0 b1 A0 40y PR R
Py A G 2 25 S U I R A AR RN 4 i IR
FEASTR] ™ M Bl AEAE SR A8 S FL | 2R
Horp Tk 8 DLW IS (1 5 K (80.7 g) , A&7
THEMRAYFh T T 8 (60.52 g) BY 1.34 f5, 4%
PR P TE R R S YER R E AU |
M FERE S5 Ml 0% b 38, T 2 B 5 7 AURE AR
B RPN T H AL = sy, & 2R i R
ITRYFR T, Bk 91.66% , SE4E B Fh T & 25 R AL R
67.22% , N K 2 F A%
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Table 2 Comparison on phenotypic traits of seed and seedling of Dalbergia odorifera from different places

=y
7= 1 Place
PEAR

Trait 44

JFL DZ FzZ XY XM 7Q PN PX NN GL F P
Mean

SL 11.94+  11.92+ 11.18x 11.29+ 12.29+ 11.24x 11.24x 12,90+ 10.41=+ 12.9+ 11.55+ 11.868 ok
0.72b 0.40b 1.02¢ 0.42¢ 0.67b 0.69¢ 0.69¢ 0.85a 0.48d 0.85a 0.92

SW 7.60+ 6.95+ 6.84+ 7.06+ 8.03+ 6.59+ 6.59+ 7.19+ 7.56+ 7.19+ 7.23+ 7.521 ok
0.51a 0.42cd  0.62cd  1.04cd 0.53a 0.39d 0.39d 0.27bec  0.31ab  0.27bc 0.66

ST 1.64+ 1.77+ 1.65+ 1.63+ 1.36+ 1.59+ 1.59+ 1.72+ 1.50+ 1.72+ 1.59+ 4.314 #k
0.07ab 0.18a 0.16ab  0.21ab 0.13¢ 0.31ab  0.31ab 0.20a  0.17be 0.2a 0.21

TGCW 80.70+ 79.08+ 63.23+ 68.50+ 69.8+ 61.45+ 61.45+ 78.24+ 64.58+ 78.24x 69.55+ 167.579 Hk
2.07a 2.26bc 1.25¢ 1.85¢ 1.47¢ 1.12¢ 1.12d 1.36b 1.60d 1.36a 7.31

GR 86.33+ 87.22+ 86.11x 87.22+ 91.66+ 82.78+ 77.78+ 67.22+ 79.44+ 69.44+ 81.52+ 35.162 H
2.03b 0.96b 2.55b 3.47b 2.89a 2.55be 2.55d  0.859¢d 0.96c¢d 3.47e 8.00

PH 101.6+ 121.6x 90.2+ 118.1x 90.9% 122.7+ 95.0+ 1059+ 102.8+ 105.7+ 105.5x 4912 #3%
18.49bc 21.71a 16.07¢ 20.17ab  9.57c¢ 19.41a  9.59¢ 18.88bc 18.12bc 14.25bc  19.92

GD 7.04+ 8.27+ 6.97+ 8.05+ 7.18% 9.85+ 7.20+ 7.96+ 7.77+ 7.59+ 7.79+ 4.573 Hk
0.85hc 1.01b 1.35a 1.75ab  0.64hc 1.71a 0.65bc¢  1.20bc  1.47bc  1.40bc 1.45

UB 7.97+ 7.59+ 7.06+ 8.68+ 6.62+ 7.58+ 7.76+ 7.59+ 7.50+ 6.56+ 7.49+ 3.843 ®
0.27ab  0.39bc  0.21bc 1.14a 0.24¢ 0.65bc  0.69ab  0.52bc  0.29bc 0.46¢ 0.76

AB 49.53+ 57.70+ 45.65+ 58.20+ 40.26+ 50.86+ 47.34+ 4591+ 46.67+ 41.46x 48.37+x 5.265 #3k
2.95be 2.55a  6.56bcd  6.60a 3.31d 4.46ab 5.99abc  4.51ab 2.61bed 3.43cd 6.86

[ SL. K SW. #F9E; ST. #FJ%; TGW. TH.H; GR. A& 2%, PH. bkfi; GD. Hufe; UB. H R A4 4t; AB. i A=)
i, FATEUR G ARRFERRZS B (P<0.05) . *+ FIRTE 0.01 KT FBEAIC; » FRRTE 0.05 KF FREFMHC, TR,

Note; SL. Seed length; SW. Seed width; ST. Seed thick; TGW. Thousand grain weight; GR. Germination rate; PH. Plant height;
GD. Ground diameter; UB. Underground biomass; AB. Aboveground biomass. Different letters in the same data lines indicate that significant
differences( P<0.05).

#% means significant correlation at 0.01 level; * means significant correlation at 0.05 level. The same below.
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6.43% ~11.24% Z [a] . Horr Al gie 7= b 1) 7228 S R 4K
HE K, N 11.24% ; HEAR IR Ry I 6 04 > 4 bk > 2
PR> T > A M SAEM SRS T T>0 T, FEFHE
M9 AN Bl 7 A4y i e B MR, P A S R B
7.94% ~ 18.89% 2 [d] , i, 48 5 R AR K& Pk
15, N 18.89% , U W iz M R 78 7 b [R] 1Y) 22 S5 5T )]
AR S RN, N 7.94% , B AR
P77 1 R 1 25 SN

2 BEEEMFNHEEREORESHE—S
& EF BB HE K ES

VR A T A gh il 9 AR AR B X
7 i b B PR RN A DR () R AT A G M 4 AT, 45
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T R 3 IR A G A S R BN 0.7135 UL AT
M BT R R R, AR S R T O R =
A3 5 UM G R B S IE A O MO R
-0.659 71 0.743 ; ¥k = 5 M A8 st L A= 4 4 43 53] 5
ETE N P IRTE N P P EE &
0.837 F10.755, X Ut B A= 14 1 B 38 52 ik s PR
FEBR A5 M 5 K, B AR o {8 K A A B AR ) K T
R I 38 e, T b A ) 55 At M bR 22 1) A R G
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Table 3 Variation coefficient of phenotypic traits of seed and seedling of Dalbergia odorifera from different places (Unit: %)

. 77l Place

Trait JFL DZ FZ XY XM 70 PN PX NN GL  FHIfl Mean
SL 6.04 3.33 2.98 3.77 5.45 9.11 6.14 6.59 4.57 5.34 7.94
SW 6.73 6.10 3.07 14.77 6.61 9.06 5.87 3.71 4.06 6.45 9.16
ST 4.02 10.28 8.92 12.64 9.28 9.63 19.71 11.91 11.59 10.09 13.10

TGW 2.57 2.85 2.12 2.70 2.11 1.98 1.82 1.74 2.48 2.52 10.50
GR 1.02 1.10 2.96 3.98 3.15 3.08 3.27 2.72 1.21 4.99 9.89
PH 18.20 17.85 17.81 17.08 10.53 15.82 10.10 17.82 17.63 13.48 18.89
GD 12.15 12.21 19.41 21.73 8.97 17.31 9.07 15.08 18.94 18.46 18.67
UB 3.40 5.08 3.01 13.19 3.57 8.52 8.85 6.85 3.84 7.06 10.70
AB 5.97 6.15 14.37 11.33 8.22 8.77 12.65 9.82 5.58 8.24 13.64

F-¥{H Mean 6.68 8.10 8.29 11.24 6.43 9.25 8.61 8.36 7.77 8.51 12.50
x4 BEEEMHFNYESREERKEMIEEFRHEXDH
Table 4  Correlation analysis of phenotypic traits of seed and seedling of Dalbergia odorifera
and geographical factors

F[j'_;](ﬁr SL SW ST TGW GR PH GD UB AB
SL 1 0.201 0.268 0.713 = 0.063 -0.050 -0.109 -0.054 -0.081
SW 1 -0.659 * 0.350 0.467 -0.551 -0.472 -0.311 -0.402
ST 1 0.426 -0.326 0.743 = 0.481 0.536 0.572
TGW 1 0.224 0.107 -0.154 0.268 0.326
GR 1 -0.017 -0.072 0.170 0.342
PH 1 0.837 s 0.480 0.755 =
GD 1 0.231 0.438
UB 1 0.810 =3
AB 1
Long -0.239 0.030 -0.529 -0.622 -0.155 -0.296 -0.082 -0.281 -0.371
Lat -0.195 0.137 -0.553 -0.366 0.538 -0.326 -0.228 0.004 -0.009
Alt 0.165 -0.268 0.501 0.291 -0.176 0.264 -0.036 0.714 = 0.393
Pa -0.331 -0.661 = 0.220 -0.415 -0.219 0.109 0.007 0.086 0.059
Ta 0.337 -0.048 0.503 0.722 = 0.333 0.271 0.041 0.530 0.518

7E: Long. &%, Lat. 5%, Alt. ¥4k ; Pa. 4E[%/KiE; Ta. 43515,
Note; Long. Longitude; Lat. Latitude; Alt. Altitude; Pa. Annual precipitation; Ta. Annual average temperature.

FAE MR BN 0,722, 15 BA AF 138 5 b s 10 72

WA TR EEB O, ArEiRb, kS RS wNEEIEn

AR R IEA S, RN 0.714, %1
RE LR AR T0 0 A M
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23.1 BAH KRR Z AT F 408 LA Ik
ERSOM R RE B PR G R A B AR AT
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PIBEAESE 2 A K I8 A R 5 2 Ly
AR R MR R Bl Fh - 58 AT RLEE , RRAE (A
2.121, BT RN 23.569% , 1] LA B AE S Fr T2 5
JEE AR S 3 Fa T R EREARK
BAr  FEAEME R 1.521, BTRk RN 16.901% , il LIFR
VR & RR PRI

K5 BREEEARESHMFMGE

REMERHERS S
Table 5 PCA of seed and seedling phenotypic traits of
Dalbergia odorifera from different places

F LG5 HT

PEIR Principal components analysis
Trait

PC1 pPC2 PC3
SL 0.007 0.700 -0.601
SW -0.679 0.547 0.260
ST 0.884 0.137 -0.389
TGW 0.205 0.929 -0.218
GR -0.073 0.469 0.802
PH 0.917 -0.088 0.055
GD 0.705 -0.314 0.034
UB 0.707 0.251 0.316
AB 0.864 0.248 0.381
REAEAE 3.873 2.121 1.521
Eigenvalue
TTHk R 43.036 23.569 16.901
Contribution rate ( %)
E e 43.036  66.606  83.507

Cumulative contribution rate (%)

2.3.2 A FHAGRE WA F Fo dh 3 AR MK Y
AWM LR 3 A FE M RELR G R 9 PR
BRI MR o K 3 BEMIR TS AR D 46 2L
P TR L Z 05 T 3 A R A 4,

JIr i B N 0L B AR AR AR 3 AN AR AE (SR Y Ll
) AR, G50 HH AN () 7 b % A A D - 40 1
RIZEBTEMAZIME (FL,F2,F3) , VA4 F 5
TR MAE , LN EETEME(F) A
LB F=0.515F1+0.282F2+0.202F3, 31 A
7R B I 2R S AT o, T RS S AT HERE
DA SR PP o A 28 REAN () 77 b R~ R 40 TR
45 . MFE 6 FTLIE H, 10 4> 7= M [ A5 55 18 Fp 1
AL PR N i B AR I A AL T > A5 M > I g 1% >
BEPRS RSB T > T > MM > BT T>kEM, Hirp,
DA AN 7= M 25 B 15 Jr Je L T VYRR AR ML 25
G AR

R6 BEHEARSHMIAMFMLYERE
ERHEETNER
Table 6 Comprehensive evaluation result of seed and
seedling phenotypic traits of Dalbergia odorifera

from different places

;:j:@‘e F1 2 F3 F ﬁi}i
JFL 0.026 0.421 0.036 0.482 3
Dz 0.671 0.249  -0.002 0.918 2
Fz -0.532  0.059 0.129  -0.344 8
XY 0.647 0.081 0.279 1.007 1
XM -0.873  0.240 0.095 -0.539 9
ZQ 0.621  -0.292  0.083 0.411 4
PN -0.009 -0.266 -0.046 -0.321 7
PX 0.198 0.286  -0.309 0.175 5
NN -0.192 -0.219 0.159 -0.253 6
GL -0.215 -0.457 -0.272 -0.945 10

3tk g R

3.0 BEEEMFRHEERNTERELESH
TR PEAR AR 2 52 B B st fe ZREPE R A 2R
IRBE I 6 [ 52 | 2 A 905 o HL A A7 R B8 1Y) R
W (X0 W 45, 2012)  FEASHESE H1, 10 > 77 Hh
F14) o A v AP 7 R 0 T ) R R R AR S A,
HEN 9 AR ABUPRAR 1 22 S b 23X W] R 2 [ A
TR AN () 178 B 45 iy R LI 35 17 2 5 g 3k b B
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% 50755 (Lycoris radiate) (#&5¥%%,2010) (F7HA
J ( Tripterygium wilfordii) ( Je RU5E 2016 5548 S0/
DR, NRAIER I ZE 5 RE(CV) B, T
B 9 A B A A B PR A AR R R RIS A
7.94% ~ 18.89% , Ui W AN [7] [ 7o 4 18 i1 1 401 1 17
TEA BRI 5t % 78 S | e ot A% e #5607 T BAT R
MOV T o WA BORE 2 BRI S R BT B Hly R 3/
WUHE T bk s MR M B AR R R R LR
Ay TORCE RZER PO R TR, Hoh,
R e R ML A B TR PN S AR R BE UK, )
4 18.89% I 18.67 % ; Fft ¥ G A7 1< A2 57 R 4L
FEMEEN, 533 R 9.16% . 7.94% . CV {H 7T S Bt
RV P AL TR B, CV AR BOR, R AIPEAR A 55
BORE 2 R CV B B/, SR AU MOIR AR S . ke
Wl BH b1 R o 0 2 A S Y 3R B PR T Bk
e A AR 7E [R) — 7 M N 728 S B, nl g 52 3R 85 5
TR/
32 EREEEMFMYEERSHE—SEREF
kP kS

MR A T S AEK R E Z A H
R B) NS A TR - = WO W7 NGBS IS A
BRI FE A, AN ] A A ol A HG 19 B ) 7 S AR
S5 S ( Xanthoceras sorbifolium ) W F - F1401 B IR
7 S S A2 I ARORAR 1) RECAE b 3L P
(TIH45,2018) , XIHERESE (2017) (RS R, i
W I 5 W YL B I A2 ( Keteleeria fortunei var.
cyclolepis ) B PR SL ) FZE AR BE N 1, ME 5§
(2016) &K AT . ( Zenia insignis) Ff 1K /N BAH —
JE FR 26 B[] 78 S | A 14 il B8 R I T o S W D
KN ELSMERNF . BT A (Syringa reticulate
subsp. amurensis ) /N [AlFIE A A1 4 1 R AR S
JoFR ) AR ER ARG (B R AE,2016) o A
Ve 7 AR ¥~ R &0y B 1R B — e PR 1 ) Y
FAOCPE S BT 85 ROk, Fh - 58 5 AR TN 1 5 W 3%
TG ; TR 5 4 2 i 5 0 35 TE AR O, W9 5 3t
TEYERERFIEMIC, WHER AFEYRES
3 Tk 5 W) 7 AR R A R Y 2
K, Wk Pom 45 (2013 ) TA K, 52 M 4 75 48 4 7 A
AT R Ak R N TR AR VA H R
IR P B, A5 SR S AR S AL, PR, 7R

PEAT I A B RELAE B o R0 3 0% AR 5 | o ok 3 s 7 8 4
P il B RN AR AR A S R A B R R &R
33 BEEEMFHOEERNES TN

F A 3T B 2 AP 45 B T4 R D BUL
AR BB ST () 25 A VR 6 A, T i0As R AT g
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