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Morphological variations in seeds from various provenances of Dalbergia

cochinchinensts with a multi-site germination test

LI Ke, HONG Zhou, YANG Zengjiang, ZHANG Ningnan, LIU Xiaojin, XU Daping

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

Abstract: To provide a basis for introduction to appropriate regions and to further improve genetic traits for
Dalbergia cochinchinensis, seed morphology from various provenances and different germination rates in various
regions were studied. Morphological parameters, including seed length, seed width, seed thickness and 1 000-
seed weight, were measured and a germination test (RCB design with 50-seed plot and 4 replications) was
conducted in four districts (Guangzhou, Zhangzhou, Yangjiang, and Ledong) with 25 families of D. cochinchi-
nensis seeds collected from 10 provenances in Thailand, Cambodia, and China. ANOVA analysis, correlation
analysis, and cluster analysis were conducted with different traits. Results showed that seed length ranged from
6.09 mm to 7.19 mm, seed width ranged from 3.84 mm to 4.28 mm, seed thickness ranged from 0.98 mm to
1.19 mm, and the 1 000-seed weight ranged from 15.80 g to 33.76 g. The highest average germination rate was
in Yangjiang with seeds from ‘Prachin Buri’ having the highest average germination rate (up to 83%) of the
four regions. Highly significant differences among the provenances and the sowing locations (P<<0.01) were
found with the highest seed germination rate by provenance and planting location being ‘Kampong Cham’ in
Guangzhou (79% ), ‘Pursat’ in Zhangzhou (92% ), ‘Prachin Buri’ in Yangjiang (90% ), and ‘Prachin Buri’
in Ledong (87%). No correlation between the 1 000-seed weight and germination rate for the four regions was
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found (P>0.05). In both Yangjiang and Ledong habitats, variation in germination rates of seeds was similar. A
cluster analysis indicated that the seeds of D. cochinchinensis could be divided into three categories. Thus,
morphology and seed germination could be used as a basis for introduction and selection with D. cochinchinen-
sis seeds from ‘Prachin Buri’ performing the best overall from this study. [Ch, 1 fig. 4 tab. 26 ref. ]
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Table 1  Information of various seed provenances

P T Gz # R/ (°N) ZJEI(°E) BH/m  FHRR/C AR REK it /mm
WO ZE D {EE Battambong C-BTB 13.10 103.20 17 23.8~33.8 1180
WA ZE et Kampong Cham C-KC 11.99 105.46 21 25.0~33.9 2 150
WIHZE  FE® Pursat C-PS 12.47 103.89 39 25.0~30.8 1 350
W %E KL Siem Reap C-SR 13.37 103.84 18 23.8~33.8 1 180
eS| Jb#p Chachoengsao T-CCS 13.69 101.08 7 22.0~31.8 1420
ESES| [ . Prachin Buri T-PB 14.04 101.66 19 24.1~34.3 1 840
% fL#% Khon Kaen T-KK 16.44 102.84 169 22.5~32.7 1 304
2% E [ fy Nakorn Rachassima T-NR 14.98 102.10 184 23.2~33.0 1161
22 % 1% Phitsanulok T-PSL 16.82 100.27 50 22.9~33.2 1412
L FHYT Yangjiang C-YJ 21.86 111.98 4 20.0~26.5 2 040
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121 #FHERAFNE  EIFFIRE (D) . TR (B R TERE )« R B DL R TR E AR DB S48
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Table 2 Comparison of morphological characteristics of seeds from different habitats

B K i /mm il 58 B /mm Fift )5 )3 /mm LYy -

5 AR R ORE

FhR Boh i Wb i Bh b TH
kst 0 PR s ez P P s ez B P 2w zm TF
A o H 7 o % (LW /g

g 6.09 £ 023 a 542 682 378 3.86+0.13a 358 429 337 098+0.08a 072 126 816 158 21.15
B 6.19 £ 033 ab 570 797 431 4.02+0.17ab 347 479 423 1.00+0.06ab 0.84 124 6.00 154 21.30
FEE 719+031e 6.49 8.08 431 428 +025de 3.78 511 584 1.19+0.12b 097 1.53 10.08 1.68 33.76
ERL 694 + 041 de 579 786 591 428 +025bed 3.57 494 584 1.10+0.11b 0.84 139 10.00 1.62 33.71
JeMn 648 + 0.54 be 030 7.47 833 3.87+038de 032 728 982 1.14+0.15a 0.67 155 13.16 1.67 2323
BE  713+045e 552 885 631 422+031de 327 532 735 1.14+0.12b 025 1.63 10.53 1.69 27.54
L 6.64 £ 043 bed 542 759 648 4.00+029cd 324 459 725 1.14+0.13ab 087 141 1140 1.66 24.98
Wy 6.78 £ 046 cde 544 795 6.78 3.84 £0.52bed 585 0.65 13.54 1.10+0.17a 149 0.74 1545 1.76 23.52
g 7.02 £ 0.35 de 6.16 8.17 499 4.06 +0.21 bed 3.64 4.72 5.17 1.10+0.11 ab 095 1.44 10.00 1.72 2572
FAYL 629 + 0.22 ab 559 6.84 350 4.02 +0.18 abc 347 438 448 1.04+0.09ab 083 126 8.65 1.56 20.68
PIH 6.71 5.47 4.03 6.69 1.12 1034  1.67 25.20
&= 6.09~7.19 3.84~4.28 0.98~1.19
Y« RSN 70 3R 22 5 B3 (2=0.05)
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Table 3 Statistics of seed germination rate in 4 regions

M IX )k 2R W22 . 7] . Kampong Cham ‘ PN PP
CB ) BB (79%) M Pursat () R M e s o e
(92%) W & ZE 3 AT ML EINIR B g 90 aA 79 aB 87 aA 76 aB 83 a
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L. R AR A A R R R (0% F 86 ab 92 ab 73 ab 65 ab 79 ab
87%), XKLL 4 A Hiy X2 ik 355 48 L 5 | Fh AL Hp 87 abA 76 abBC 78 abBC 71 abC 78 ab
TARMRIA iRt T — e mie s, g W0 e T76ab b 06ab T6ab
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¥R 25 W 2 8] 22 S AN % . Z5 b, Siem Reap (i k) #1 Phitsanulok (32 T )2 /> Fift 5 i) i 1 %
PR3 N M 2%, Prachin Buri (2 20) F JE G A i BT 4T -
23 AEMEZHHFEMHFER. HESKERFREFENHEXEDF

A kR A5 TR BRAH OGP o BT & SR e 4 o o AR R A Fl -G 5 9 5 8 3 IR A G (P<<0.05) , F
TRESEE SN AR (P<0.01), T g M & Fh 7100 72 B2 0 — A 1364, Bl 10 i i vl
— BT RIS BRI D BhF k53R RO 05, TR IS ) A 3 s AL AR
P, fﬁﬁt?&‘Efﬂ‘ﬁi'%ﬁ?ﬂ’]ﬁﬁ%*ﬁé%ﬁiﬁmﬁ%(P>0-05), FCMAFAE—E I TAAH KK &R,
XA AP 06 R S M IR S RN Z M HEARFFAEL XTI IEAH S R R, SIEBAESE . BRIGSE" . RS
FE PRI — 3 ARRFPIERNF AR R R T R 2R S HAR 3 M X R I T 2 1 AH 5 (P<
0.01), JUH5 BAVEAP IR 7~ 4 25 32 B AH 3¢ R E e K (r=0.901) , 38 B A [w] e 5 b 1~ A6 B VL . SR 2K 9 3 )
R R FEFM AL BRSBTS PR A G OR BE
24 AEMHEZAEEHFHRESH

PRI DA T — B R R X2, X Talfr . BRAEF SR TR T2, R8T
10 DNFRIEFDF A SCTE ARRAE . R ZF5 . MR 438 bn, XTAFiidT Q BUR K40 Hr . R
K 126 V- 17 (average linkage) , 401 1 s o TERKIREIEES S 16 W, Al 10 AR B4y =R
X, % 1 XAL453% B 5% i % Battambong( & 822 ) | Kampong Cham (f%78) Fpii , & [E Chachoengsao (b
#) . Khon Kaen(fL#{) . Nakorn Rachassima (W] ) ) B (4 Fh 1 o A DX RR IR0 & 2F R BB M H23, SFI A&
ZERAIA T3% ., 55 2 XA 28 [E 1 Prachin Buri (E23%) . Phitsanulok (32 18 ) Ff Y5 F1 0K 3 € 1) Pursat (3%
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[F] — 8§ Fofr ) 35 A% 28 S AT AR ILAE A . 8L . oy FAEARTRKOE, R ARNIES A R ARG —
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HIARA ) 53 %énﬁ%ﬂuf?ﬂhh£\~mﬁﬁﬂ% AR RN AR F R /\Xﬁql?ﬂﬁﬂﬁii%ﬂ?fﬁﬁﬁ
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Table 4 Correlations among seed traits, geographical and climatic factors, and germination rate in 4 regions

Mx My M RT TR R RN BN PR RIER REFR R RIFR
lUR &R RER M) (D) (RN CGRA)

FHOKE BE WE R TEOER

fift 5~

KB

i

i B

i ¥

JE

TR 0.815%* 0.840%* 0.671* 1

% -0451  0.068 -0.413 -0.264 1

i -0.134 -0.158 -0.086 -0.361 0.572 1

W 0171 -0.327  0.264 -0.056-0.283  0.099 1

1

0.686% 1

0.818** 0.452 1

AR B %

. -0.292 0.125 -0.313 -0.386 0.569 0.269 -0.439 1
K
(i)

. 0.307 0.391 0.071 0.459-0.454 -0.884** —-0.027 -0.130 1
1%
i
0.189 0.033 -0.032 0.183-0.772%*-0.738** 0.171 -0.325 0.713*
5 i
-0.073 -0.143 0.220 -0.204 0.044 -0.239 0.112 0.380 0.179
S

-0.445 -0.358 -0.183 -0.429 0.085 -0.329 0.013 0.301 0.213

(J7)

. -0.146  0.366 -0.212-0.069 -0.064 0.216 0.420 0.064
(FHTT)
KA
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(EM)
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1

-0.085 1

0.061 0.861%* 1

-0.131 0.902*%* 0.612 1

-0.190 0.893** 0.646* 0.814** 1

-0.128 0.969** 0.785%* 0.901** 0.826%** 1

BLWT: o fRETE 0.01 BRI * fRAEAE 0.05 AP AT
[F) 8 i) o AT RS2 BB gt e TR R M A0 5 3 B2 IR 1 Y

LR A TS LRSS, DU b o B A [F] A 55
FIE R BUL SR BE BN, FRWTX 10 B EF 7R AR L

FLHL
Wi 11f)
Bl

o pl e

SR 2 5. R I OMMER S P T T B
I FA C MR %, Fe 0 A Bl MR 72 0 TR bEm 7 = 0

BN, 2R Al REIR T B B s L Y i 22
SbEFeak . B, TR BUR G T AR 4 2 B R R
TREATASAEAR A 1L 2 L

Al B RE A A AN [ Aol D8 1) A ] 47 b 3 18] 4 b5
KRN, WA TR 5 R A2 R A
KRR E, Witl, 7EERFE LA 2% 8 T kX —
FEAR o TRLE K/ BB AS R 4R 6 B T S R R
JR a2/, AR R 28 i S DB T TR R I T s AL A

[

i

A 1

Figure 1

—

0 5 10 15 20 25

R B AE RAR T8 R K 5 ATAR E
Cluster analysis of different provenances of
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