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AN 7] Ak 38 77535 e ik 8 R R R i R T B R A R Y
=20

WwE, FXE, FRR, TRE, &4, T8

(BRI TR i ORI ST B, T 510520)

WE: BRI AE(Sindora glabra Merr. ex de Wit)f— (I BLARAR, AF FE AN [5) b 35 75 VE X SR b1 WA AR PE IS . 45 SRR
B, BT A HE 592 0 e A AR 3o 3 1 R 47 A S R . 40°C HUKORT 50 mg LT 25 Z WA I BRI &, K2
F T 55%, BUN R RIS 10%, 1 FAd 7 iR AR SRR TR S E O 4.0%~46.0%, TR R A 98%ik iR R IR
25 min A R T BGFRFROEIR, JURZFR . REFHRIR FARE BT B E 4R i 90%. 7691 7 LA b, K ZFI IR
GiFT 9d, XIdEGRRF AL BRI A R RS AR ML R R . BRI, 0 TRV, HERESR FIRIR AKIR VR B S R 1k
PERIEEEAL R st 2R T, RCR AR BRRRIZI 25 min (FIAbEE .

RBER: Wi FPT BR: WERARAR
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Effects of Different Treatments on Germination Characteristics of Mature
and Over-mature Seeds of Sindora glabra

YANG Jin-chang, ZOU Wen-tao™, YIN Guang-tian, LI Rong-sheng, YU Niu, WANG Xu

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

Abstract: In order to break physical dormancy of Sindora glabra seeds, the effects of different treatments on
germination of seeds were evaluated. The results showed that different treatments had significant effects on germination
characteristics of mature and over-mature seeds of S. glabra. The germination rate of mature seeds increased
significantly treated by both with 40°C hot water and 50 mg L™* NAA, which exceeded 55% with 10% more than the
control. However, the germination rates treated by other methods ranged from 4.0% to 46.0%, which was lower than
the control. The germination rate, germination vigor and germination index of over-mature seeds were the highest by
immersion in 98% sulfuric acid for 25 min with more than 90%, 76% and 7 more than control, respectively, and
germination time was shortened by 9 days compared to the control, and other treatments also promoted seed
germination to various extent. Therefore, mature seeds immersed in low temperature hot water or weak corrosive
chemical solution and over-mature seeds soaked in concentrated sulfuric acid for 25 min were the optimum methods.
Key words: Sindora glabra; Seed; Germination; Physical dormancy
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FEVE R B2 AR Rt . AR KRR b R A
AL PR R A R, o TR R, RS
FEE 5 R h - O BE T S, SO REER s, PR R AR AR
IS, B SERR Atk Y, U RS ST
AR, O TR AL R A A G 2L TR
A5 BN, BRI S 2 s R ] 2 AR B
PR ¥ 2 1] RO, g o o i s b 1 PR R AN 98 1 2,
WR B, AL ) 3 FhomiER, (H Bk
T ROE H, 38 T AR S A R AR AR M1 R B S A
ZHATH AP,

A (Sindora glabra Merr. ex de Wit) A7 AR
(Caesalpiniaceae) Vi ffilJ& im KTv AR, RIRIH0 TR
R L X R R E G SR AR R TO7 B 3.
Tudgil, Baks =L T AR, SR g
R B AR A R B S (R — 2
RT3 52 400 J 1T 43l R A, T RtE
Se AR AT, i dA R R R T 36 0, 7E ik
G M R B S T T B A R B R R R i
S ORT, RIS SRR PR A SRR, i
M S AR H 28 S PR SR N R, R
BESEBEAL N 1~2 ind. hm 2, F i Ak R R R T
fe h 202, 3 R T BLA ik A R A R AL T R
Ao NIRMAEFIRERRE, CANEDF RS
AR 202 R SRR AR % 77 3k R (R e
AREHIE TR 70T (HE A R B
F B R I AR WARTE . H A IR SR A R
PR A 7R 22018, (AR AR AN [R] Al 2 P A S 1
AT BB BRARRR B AH DA T2 o ST B L e 1 i
M RENEERR —, NPl RE, P
Pk R E At o A T R B0, A A T
AN TR) Ak 34 7 35505 Yt A A () ol 8 B8 o1 B R R A
Wi (IR S, Dk — P RS T R
FH HARMG]E VAR T SRS SE AR AR .

1 PRI 7

1.1 #E

FEHF R A T b B AR ORI X 9 (109°30.2" E,
18°50.0" N)ide 4 A= A A H: A1 K 52 45 S 1) [A) — vl
(Sindora glabra Merr. ex de Wit) ®.£% (/5 12.0 m, i

£ 33.5 cm), 4% 2008 £ 8 H 8 H 123 HFK4
R R F o ARYE IR BN AR REFE 7
Ir NIRRT # 2 28, AR T IR SR IR (kB
Wt RIFRERE A RGE, PR I f 7
R IEN BB Bt SE PR, Fh i IR AR S
HNRESGEE . P23 2 BR P AN G BRI 5 1
A TFi) il 0 5 2 N s A iy [l P S b T TR S
RFAIE -

1.2 REETTH

X RT3 E 40°C. 60°C. 80°CHUKIRIE
24 h (%520 59 HW1. HW2 A1 HW3), 98%#Hk
fRizi 5. 10, 15 min (%5554 SAL. SA2 Al
SA3)#1 10, 50. 250 mg L' 25 ZBaVA IR L 30 min
(%577 799 NAAL.NAA2 Al NAA3)ZE: 9 Fh b B 5
W, AL EGFhFRE 60°C. 80°C. 100°CHUKIRIE
24 h (%557 19 HW4A. HWS5 FiT HW6)F1 98% I hik
FRIZ 5. 10, 15. 20. 25 min (4% 57> 5~ SA4.
SA5. SA6. SAT7 Fll SA8)%E 8 FiAbEE 51k, LAE/K
FHIRIRI 24 h AXTHE(CK), BEANEFE 3 REE . |
T RGAFI T/, R IREAN AbEE 2 50 Fi,
M Ik 2R RS b E )04 100 Fir o

1.3 MBS WA

WA B 5 A7 S K R e, 72 M E
PR R} 22 BF 70 e 2 S MROL AIF 72 BT 1 [ (113923 E,
23°11" N)HEATHE AP RIS R %2 . R IE NS 5
T3, ER A AK T RIERE, K. R
B4 514 85 cm. 25 cm 1 20 cm; &Rl E WIEEK,
B 2~3 d il R T AR, FELL 31 d. Gt
KRR, RIS RIFREON L 2 a P,

1.4 B Ab B AT

K Excel 2007 A% $idi 3047 2 b A il 1,
Jf-FH SPSS 20.0 #AFHHAT N T 20T ESH
it fl %2 8 L

2 SR

2.1 RRRS R AR R A LR

JHIARG R AT AR T ) TRLEE L RS TR
JE RIS R RAFAE R 2257, AR T (TR EE AN
EREF IR BT 1.39 A5 AT 1.44 £, JLAK.
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TPt 2 v i R T (R 1)

2.2 7 [E AL 3 v e R B R MR

AN 7] A 3K B FR F 1 R ( RE AN [, R
FAERFG 5 d FFUE KR, (AR R R %
5%, HW1. NAAL. NAA2 &b B A1 EFr 1 1
&M S 5 d IR RE K IFFF2EE] 13 d, 15 K5
RN R, 1R S 31 d R AFRIITE 46%LL 1 HW2
AT NAA3 GBI A R R, 3 A S 7 d T a64E
HORFHFEEER 13 o3 31 d FERFHRLN
30%; SALl. SA2. SA3 il HW3 AbPEf K ZE it FE
ZB ISR 15d, HRZFERBMLT 17% (K 1).
AN [ A B b A SR T R BB R R
6 BN 2 BF i) 1) 35 A 3 S (R 2), HWL A

RL A R A R

Table 1 Characters of Sindora glabra seeds with different maturities

NAA2 BRI R e i, P REFR . REFHAK
ZEFR A T 55%. 48%7F1 5.5; SAL. SA2 fil SA3
Ab PR B Fh R R AR R B AT
SR 28 R AR B 1) R AR IRAT, BN [RIVR B TA]
IR FRGEEREZER, NAAL IR R, K
ZFARUR AR S X FEAHIT , NAA3 LB ) K %
ORI KR R EI 2 5 HE T RAK 20.0%.
20.7%AN 1.4; PoKALHE )RR ZF 2 R EFH K
IR E TR, HWL A BE R 1 K 2F R B IR
AR 10.6%, 1 HWS3 AbBE A%, HFp 7k
AR R IFARUR ZFE PR EL LT R BRI 42.7%.
39.4%H1 3.7, IRERERIR AL B KA T R 2F i [R) &2
F AR 0 IR JHCAth A 3 0 7 R 2 I ) 5 0 R 2
ENTEN

T-Hi = 1000-seed KBz B JE EKE
weight (g) Length (cm) Width (cm) Thickness (cm) Moisture content (%)
A Mature 2780.0+110.1a 2.16+0.13a 1.81+0.14a 1.1140.09a 12.37+1.31a
i #4 Over-mature 1998.6+93.0b 1.93+0.12b 1.5540.14b 1.01+0.07b 8.60+0.87b

[ SIHE F A R B OR Z R (P < 0.05). FR[F.

Data followed different letters indicate significant differences at 0.05 level by Duncan’s Multiple Range Test. The same is following Tables.

65
60 |
Y /I ; —=— HW]
55 A = = 5
so L T 1 T T 7 T —e— HW2
45 & —&— HW3
b 40 —%— SAl
=
(] 35 [
g —%— SA2
£ 30t 1 1 4
£ J I\
) py X ay X AN —+— SA3
O 25t
i | T T
I 20 - _ —5— NAALI
15t S =
—o— NAA2
10 X :é/;/, -2
/5"/> —A— NAA3
.l T 4 1 L 1
——CK
0 C

3 5 7 9 11 13 15 17

Wi % B A] Germination time (d)

Pl 1 AN TR AR B A AR5 A Y R

Fig. 1 Effects of different treatments on germination of mature seeds of Sindora glabra
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Table 2 Effects of different treatments on germination of mature seeds of Sindora glabra
b2 REFZE (%) REFH (%) KR RIS (A

Treatment Germination rate Germination vigor Germination index Germination days

HW1 57.3+4.2a 48.7+45.8a 5.7+0.4a 10+2b
HW2 31.3+12.1c 25.312.7b 3.1+1.2b 11+43b
HWS3 4.042.0f 3.3+2.3c 0.4=+0.2d 11+42b
SAl 16.7 4.6de 2.7+1.2c 1.7 40.5cd 18+2a
SA2 10.05.3ef 2.042.3c 1.0+0.5d 16+3a
SA3 5.3+4.2f 2.743.1c 0.5+0.4d 15+4a
NAA1 46.048.7b 42.0+7.2a 4.640.9a 9+1b
NAA2 56.0+2.0a 48.7+4.2a 5.6+0.2a 10+1b
NAA3 26.7+3.1cd 22.046.0b 2.7+0.3bc 11+1b
CK 46.746.0b 42.7+2.3a 4.1+1.5a 10+0b

2.3 R b B E R B R FE R R

NG GEERON: Y uR T a2 NI N i
IR BRI R 2 57 535 (] 2), SAT Al SA8 Ab#
IR THEMIG 9 d UK HF, 11 d Bf R % IERF
4:% 15d, LGB TS, ff)E 31d KEFHRYE
T 80%; SAS5 Fll SA6 AFE RN T EH %R S 13 d T
WEKEF, 17d KEKFIFFFLEE 23d, 2/FBETT1
2%, HW4. HW5. HW6. SA4 AbFRAINHE i1
RFWRENS, KFFMET 13%. AR AT A

100
90
80
70
60
50

40

% 2 #¢ Germination rate (%)

30

20

TR SR R RAF TR R R 2 I (]
WA RERW(ER 3), VAR IR 1 ROR i, #4
IKALFRRIR 2., o AR 22 o Bl A R R R AL BRI ) £
K, FhFRIRFREAMRFIRES R ESEm, SA8
WEFRI R R I 97.7%, KRR, REBMKF
BHC I EE X IR i T 90%. 76% A1 7 DL L, HA
I 4G5 T 9 ds BOKAFR M R ZF
REEFRBOR R ZE S 6] 550 B A7 AE B 22 5, TR T
TR A2 [a] ) 2 e AN 22

—&—Hw4

—4— HWS5

—&— HW6

—XK—SA4

—X—SAS

—t—S5A6

—&—SA7

—E—SAR

——(CK

7 9 11 13 15 17 19

[ 2 R [RIAR BT R TR ZF R

21
i & 15§ 1] Germination time (d)

23 25 27 29 31

Fig. 2 Effects of different treatments on germination of over-mature seeds of Sindora glabra
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Table 3 Effects of different treatments on germination characters of over-mature seeds of Sindora glabra

b2 REFZE (%) REFH (%) KR RIS (A
Treatment Germination rate Germination vigor Germination index Germination days
HW4 8.7+1.5f 0.3+0.6¢ 0.47+0.12f 19+2hc
HWS5 11.7+1.5ef 0.3+0.6¢ 0.63+0.12ef 19+1bc
HW6 12.0+1.0ef 0.7+0.6¢c 0.67+0.06ef 19+1b
SA4 13.0%1.0e 0.7+0.6¢ 0.70+0.10e 20+0bc
SA5 39.3+6.4d 1.0+0.0c 1.93+0.28d 21+lab
SA6 60.7+4.7c 1.345.0c 3.2740.29¢c 19+1bc
SA7 80.745.7b 24.7+15b 5.17+0.50b 17+1d
SA8 97.7+1.5a 76.7+17.1a 7.87+0.25a 13+le
CK 6.0+1.0g 0.0+0.0c 0.27+0.06g 22423

3 LRI iR

3.1 AEAEITIEN TR R0

AR REKH, #oK. RERMZE LKA
BRI AR I R A B, HARBR R T
PRHR 0 R0 SRt 25 5 3% . 40°C #4/KF1 50 mg L
25 LR A T I AL B SR B, HoRh TR 3
A B PR ) 10%, R AR SR B
Xof Wt A B, T E A A T K R R T PR R R
SEEANERAR, U v IR R A K ORT G J e b f Ak
BT RRE. W T AR, R 98%ik
BREIZ I 25 min AU &L, HRFR. KREH
R ZF 8 H05y 9 B Xt R R 25 380 7 90%.- 76% A1
7L E, HORZFER R ELE R T 9d, i AR
MIRZFER . REFAMEFREWAERS, BR
RIS R B B4R . KRR, BRisi ok at
THL 8 o S S M P BRI (18 RO0T7 1%, XA
PRV AR OBL N = e Rl = o = I = R L A )
AR X AR P22, AHE R B, T R AT,
R — 5 U5 P A A K A B A SR A g, i R e
Folt =7 TR FH R TR A B ) 255 SR W o A |, il
A AR IR R R AN I 60%, 1% AT RE S50
AR AR e o S e = i Ay G N T
Fh ¥ 85 R BB TR B, H 50°C #IK IR LI Fl 1
30 d 190 d 1K % #53 hil N 33.3%A1 95.3%; 1M
BRI AR T 30 d 190 d J5 KR SR H N
10.7 %F1 79.3% .. AW} 75 1 40°C Rk FE K Ohf )
RIIANT 31 d R BRI K TR 30 d (R 5
K, RN RIFAS [F] 21 Boph 758 5525 1) 22 5
B S BU E R AE P, T I B ] F S K A
By — Se Al SR 75 5 BT 48 RN I 8 K

3.2 IR BB R T BRI R 5 R AL B e )

RER

AR AT AP I T RLE . /NS K e
FAEREZES, HXTRATET M S 20k i &
R AFE B35 22 5, pR LA DUl 2 P R 2%
I BB 38 0 T S S . ) o 4 PR
(Albizia julibrissin) A~ [F] pR 24 BE (1) Fh 145 P 12047 0T
T INFLE ORI 58 BGRPT 1) TF R EE R K 2
I8 S 328 55 ) 0 T AN BRI I B, T R i A ) TR T
. 200 [ 1 (Sophora japonica) A~ 7] i 24
(AhFTEASRHER A S AT TT, A MBS
BB, Pl R R BUEIE D IR P 4R T
o P E B KRS RN B R E .
R, TSR ¥ &, M SRR 5
FEEEME, HS5MTEKREREAME, R
B 1) TR 2 27 R AR 3 2 KR AE W DA Sy S W 7
SRR RS (AT Rt AR AP RESCREE AR, §
BT AN IR] Ab B T7 15 AR B A S AR AR I 77 AR AN (] 7
P, A AR AR TR B A A 24 B A AR S
Ty, XA 1L B 584 T R HG B R AR ) e,
Fh R g AT — s BB YE, 8K S KPR
R o P 55 11 e, 2 Kb 38 SR 7KV 7 A B AR e e
i AP DRI 3 R B IR A, B A 100°C K 4
LB SRR () b Rz, 17 SR FH MR IR A4 e g o (R A 1)
PRz, AEIRARAIIR ZF 15K ) 2 DLl Fh 7e s 4, A
AR EEFD T B0 R B2, % T o R s 7ok
W, B R AR B SR T AN 17K P [
FHGFRE O, SRR R A TARIR I 2 k4P, R,
TR 5 P AN [i] S 28 8 SR A 0o 1Ak ) A B A i
SR ipp R AR SR T (A ELARIREY, o T W e
Yok, FhrIREUCEHE HECE /D, ERHMTHT R AL
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4T (185 15 43 R 6927 A1 11150 ind. hm 228,
T 0L, R R SRS A ) E RIS SR 185, B
— 7, 2 R R = ) X TR R R
WL R, MR =12 cm LA b o ke e 2% B oy
Lind. hm?, SECTH M 48 ind. hm?, KHT
MR D . AU, EYPE 285
AP : — AR A ER I, —RH%
S A AR FA A IS S TP, s g 1
HA R RN R TR AR, A ARl 8] 55 G b b AR
AL, FCFh R SRR 2 S ECZ RN B SR T
WERINTE R . Bbal, BTSRRI 57
LB, T RARAE SN I8 52 IR DA Jih A
AP AR e NN TN - @ L I NE e 0] 1 4|
T2 SEH ARG AMER R . Hik, 28X
R B [ AR B A b, 3R R X 104
(R 2 P P B SRR I A B, R N
ANLERTH; RN, SCERR AN 5 R 7K
B 7K B B R Ak TR 7 v 4 v B R SR N 4 0
BRI R], AR B 1 SR P 3 o 1 ol TR B AR
PER T, T SEEIL I e R ) S AR

B30k

[1] JIAO DY, TAN Y H, TANG S X, et al. Ecological characteristics of
germination of Plukenetia volubilis seeds [J]. J Trop Subtrop Bot, 2011,
19(16): 529-535. doi: 10.3969/j.issn.1005-3395.2011.06.007.
AN, R, R, & Bl TR A A R AT AT
[3]. PG R 23], 2011, 19(16): 529-535. doi: 10.3969/j.issn.

1005-3395.2011.06.007.

[2] WANG H H, WANG P C, ZHAO G, et al. Seed size and germination
strategy of Sophora davidii under drought stress [J]. Acta Ecol Sin,
2016, 36(2): 335-341. doi: 10.5846/stxb201312032878.

EEE, B, B, S T RNE N ARTER TN SRR
%] R, 2016, 36(2): 335-341. doi: 10.5846/stxb2013120
32878.

[3] YANG Q H, YIN X J, YE W H. Dormancy mechanism and breaking
methods for hard seeds [J]. Chin Bull Bot, 2006, 23(1): 108-118. doi:
10.3969/j.issn.1674-3466.2006.01.014.

WAL, FHINGE, W RS T RHR LR AR O i (3] M
Pk, 2006, 23(1): 108-118. doi: 10.3969/j.issn.1674-3466.2006.
01.014.

[4] LUO D, WANG M J, LI 'Y H, et al. Four legumes response to simulated
drought in the stages of seed germination and seedling growth and
drought resistance assessment [J]. Ecol Environ Sci, 2015, 24(1): 224—
230. doi: 10.16258/j.cnki.1674-5906.2015.02.007.

T, EHIE, ZEoul, & DR SRMRCE R 1 R AN A KR
TR SR HUR AR [J]. AR AR, 2015, 24(1): 224-230.
doi: 10.16258/j.cnki.1674-5906.2015.02.007.

[5] DU JC, WANG Z L, ZHAO L L, et al. Study on breaking hard seed
effect of different treat methods for Melilotoides ruthenica strain 90-36
[J]. Seed, 2011, 30(4): 37—41. doi: 10.3969/j.issn.1001-4705.2011.04.
011.

FhFRESZRCRRT AT [3]. AP, 2011, 30(4): 37-41. doi: 10.3969/].
issn.1001-4705.2011.04.011.

[6] FANG F, PENG Z, GUO Z M, et al. Study on seed hardness
characteristic and germination promoting of Robinia pseudoacacia
seeds [J]. J CS Univ For Technol, 2013, 33(7): 72-76.

Jiv, wAE, SRER, S RUSLR T RESEARE R R AR TR [9].
g ARl R KA 2E 4R, 2013, 33(7): 72-76.

[71 WANG Y, HOU Y, LI X Y, et al. A study on the relationship between
the pod, seed development and the occurrence of seed hardiness of
Melissttus ruthenicus [J]. Pratacult Sci, 2012, 21(3): 303-307.

ER, BT, FRT, F Wi LRI TR B RATSR AR
Z [J]. FkARlEE, 2012, 21(3): 303-307.

[8] CAO B H, ZHAI M P, GUO J J, et al. Study on vigor difference of
seeds with different hard degree in Robinia pseudoacacia [J]. Sci Silv
Sin, 2005, 41(2): 42-47. doi: 10.3321/j.issn:1001-7488.2005.02.007.

[91 WANG J, FAN H L, ZHANG X H, et al. Study on relationship between
hard-seededness and seed vigor in Sophora alopecuroides and Thermopsis
lanceolata [J]. Acta Bot Boreali-Occid Sin, 2013, 33(8): 1665-1673.

T, VO, TRMTE, S W P RIBE R R R SRR S



5 44

T E A T [RIAE B 5 v XM AR B 2o T B AR B S 337

HIIRATT [0 vEAbREYZ-4KR, 2013, 33(8): 1665-1673.

[10] LI T, PENG Z D. Effect of different seed collecting time periods on
germination and physiological metabolism of Sophora japonica seeds
[9]. 3 NE For Univ, 2016, 44(3): 33-36. doi: 10.3969/j.issn.1000-5382.
2016.03.007.

B, WARE. ANFERAN IR E AT R S A BRI B (3]
FABMO K 2224, 2016, 44(3): 33-36. doi: 10.3969/j.issn.1000-
5382.2016.03.007.

[11] CHEN D Z, ZHANG D X, HOU D. Sindora glabra [M]// Flora of
China, Vol. 10. Beijing: Science Press & St. Louis: Missouri Botanical
Garden Press, 2010: 25-26.

[12] WU Z F, YANG J C, CHENG T L, et al. Biological characteristics and
oleoresin production of Sindora glabra in Hainan Island [J]. Sci Silv
Sin, 2014, 50(4): 144-151. doi: 10.11707/j.1001-7488.20140421.
RBEE, BRE, BBk, 55 WA AR AR S
FRAE [9]. MolkRl2:, 2014, 50(4): 144-151. doi: 10.11707/j.1001-
7488.20140421.

[13] YANG J C, WU Z M, YIN G T, et al. Physical and chemical properties
of the oleoresin of Sindora glabra in Jianfengling National Nature
Forest Reserve, Hainan Island of China [J]. Sci Silv Sin, 2011, 47(9):
21-27. doi: 10.11707/j.1001-7488.20110904.

e, R, TR, . IR iR R A 2 2R
FEPE [3]. Rkl 2011, 47(9): 21-27. doi: 10.11707/j.1001-7488.
20110904.

[14] YANG J C, LI Q Q, YIN G T, et al. Study on chemical components of
oleoresin from different wild Sindora glabra individuals in Jianfeng-
ling, Hainan, China [J]. For Res, 2016, 29(2): 245-249. doi: 10.3969/j.
issn.1001-1498.2016.02.015.

e, R TR, . RIS IGIE T A h AS [R] SRR
B TEIT [3]. ARMERMEREFL, 2016, 29(2): 245-249. doi: 10.
3969/j.issn.1001-1498.2016.02.015.

[15] LI Y D, FANG H, LUO W, et al. The resource and community
characteristics of Vatica mangachapoi forest in Jianfengling National
Nature Reserve, Hainan Island [J]. Sci Silv Sin, 2006, 42(1): 1-6. doi:
10.3321/j.issn:1001-7488.2006.01.001.

FREE, TT, P, A HARIEIS E R YR X MRS
TR ZBEESUFE [3]. ARolR}2, 2006, 42(1): 1-6. doi: 10.3321/).
issn:1001-7488.2006.01.001.

[16] LI H B, ZENG D Q, WEN Y C, et al. Resources profile and cultivation
strategy of Sindora glabra in Hainan [J]. Trop For, 2011, 39(3): 30-33.
doi: 10.3969/j.issn.1672-0938.2011.03.009.

R, BAE, MM, & Rl AR A ]

s olk, 2011, 39(3): 30-33. doi: 10.3969/j.issn.1672-0938.2011.03.

009.

[177 YANG J C, YIN G T, LI R S, et al. Study on seedling cultivation of
Sindora grabla [J]. Pract For Technol, 2011(10): 29-30.

BiE, FOUKR, A, & il SRR E Rt 0] Mol
SRR, 2011(10): 29-30.

[18] WANG Y R, HANSON J. An improved method for breaking dormancy
in seeds of Seshania seshan [J]. Exp Agric, 2008, 44(2): 185-195.

[19] NERSON H. Effects of seed maturity, extraction practices and storage
duration on germinability in watermelon [J]. Sci Hort, 2002, 93(3-4):
245-256. doi: 10.1016/S0304-4238(01)00332-6.

[20] NOGUEIRA N W, DE FREITAS R M O, TORRES S B, et al.
Physiological maturation of cowpea seeds [J]. J Seed Sci, 2014, 36(3):
312-317. doi: 10.1590/2317-1545v36n31007.

[21] CHEN Y W, WEI X L, YANG X Y, et al. Study on breaking methods
for hard seed of rare species Ormosia xylocarpa [J]. Seed, 2015, 34(11):
37-40. doi: 10.16590/j.cnki.1001-4705.2015.11.037.

FREEER, F5NE, BEME, & B WMOR S84 SR SR RS Ty
EREFC [3]. A, 2015, 34(11): 37-40. doi: 10.16590/j.cnki.1001-
4705.2015.11.037.

[22] XU Y F, BI Y F, LUO F C, et al. Study on the methods of hard seed
treatment of Leucaena leucocephala [J]. Pratacult Sci, 2006, 23(8):
58-62. doi: 10.3969/j.issn.1001-0629.2006.08.013.

VHIEK, BESF, DR, & WA ISR 7 A B T 5T [J].
B RL2, 2006, 23(8): 58-62. doi: 10.3969/j.issn.1001-0629.2006.
08.013.

[23] QIN Y R, JIANG G M, CEN Z Y, et al. Research on the seed’s
germination characteristic of Zenia insignis as the vanguard tree for
afforestation in karst areas [J]. Seed, 2008, 27(12): 15-21. doi: 10.
3969/j.issn.1001-4705.2008.12.005.

B, #oLl, FEMH, & R K e B A E B R T
B R [9]. #hT, 2008, 27(12): 15-21. doi: 10.3969/j.issn.1001-
4705.2008.12.005.

[24] LIU J P, LIU L. Effects of different maturity and humidity and
treatments on the germinability of Albizzia julibrissin seeds [J].
Pratacul Anim Husb, 2010(6): 13-15. doi: 10.3969/j.issn.1673-8403.
2010.06.005.

K<, XU AR L R S AR A R TR KR 3]
FOlL 5 &4, 2010(6): 13-15. doi: 10.3969/j.issn.1673-8403.2010.06.
005.

[25] ZHOU Z Q, LI T S, HU X W. Seed dormancy and germination
characteristics of four Cyperaceae species [J]. Acta Bot Boreali-Occid
Sin, 2013, 33(9): 1885-1890.

JZE, Zakil, WV SRR 4 FOE R 7RIS B R


http://www.efloras.org/florataxon.aspx?flora_id=2&taxon_id=200012315

338 AW AR ) 24

%25 %

WL [9]. PEALiEY A4, 2013, 33(9): 1885-1890.

[26] LIU B R, DONG K H, LI G. Effects of different treatments on seeds
germination of Astragalus kifonsanicus [J]. Pratacult Sci, 2014, 31(8):
1493-1497. doi: 10.11829/j.issn.1001-0629.2013-0603.

XUZESE, HELR, AN AR AL BN X A T E Al T R K [J].
VALY, 2014, 31(8): 1493-1497. doi: 10.11829/j.issn.1001-0629.
2013-0603.

[271 HU X W, WU Y P, WANG Y R, et al. Progress of physical dormancy

release of Legume species [J]. Acta Bot Boreali-Occid Sin, 2009, 29(2):

420-427. doi: 10.3321/j.issn:1000-4025.2009.02.034.
BIANSC, BHREE, FER, 55 SRMEYR T OB AR BR AL

[wEFet g [3]. Fadb4k, 2009, 29(2): 420-427. doi: 10.3321/j.

issn:1000-4025.2009.02.034.

[28] HAO Q Y, WANG G, LU B, et al. Natural regeneration characteristics
of Vatica mangachapoi at different altitudes in Hainan Island [J]. For
Resour Manage, 2012(5): 39-45,58. doi: 10.3969/j.issn.1002-6622.
2012.05.008.

MEE, £5t, BIK, 5. R B FEH R B R OR R TE By
fiE [3]. MRl #E A BE, 2012(5): 39-45,58. doi: 10.3969/j.issn.1002-
6622.2012.05.008.

[29] CHAI S F, JIANG Y S, WEI X, et al. Seed germination characteristics
of endangered plant Sinia rhodoleuca [J]. Chin J Ecol, 2010, 29(2):
233-237.

SelEE, #islk, BE, L WIEEW SIS EAR T AR D]

HEAEIE, 2010, 29(2): 233-237.

[30] LI X Q. Using remote sensing technology to monitor and research
tropical primeval forest in Jianfeng Mountain, Haninan, China [J].
Remote Sens Land Resour, 1996(4): 16-22.

AP i R SRR T AR AR 2 ol iR 0 AR AR 30 25788 A 1B IR M N
70 [3]. B bR EE
[31] HUANG J X, HUANG F B, XU H, et al. Genetic diversity of Vatica

, 1996(4): 16-22.

mangachapoi in Hainan Island revealed by ISSR [J]. Sci Silv Sin, 2008,
44(5): 46-52. doi: 10.3321/j.issn:1001-7488.2008.05.010.
WAE, WICA, VPR, % B REN AFLP bRid e e

[3]. #RdkELZ, 2008, 44(5): 46-52. doi: 10.3321/j.issn:1001-7488.
2008.05.010.

[32] LIU J, JIANG J M, ZOU J, et al. Genetic diversity of central and
peripheral populations of Toona ciliata var. pubescens, an endangered
tree species endemic to China [J]. Chin J Plant Ecol, 2013, 37(1): 52—
60. doi: 10.3724/SP.J.1258.2013.00006.

M, BFR, 4%, & DERFABERM LR OMILEE
FERAL 2R 0], WA AR, 2013, 37(1): 52-60. doi: 10.
3724/SP.J.1258.2013.00006.

[33] ZHENG D J, WU Y J, YUN Y, et al. Seed germination and its
environment adaptability of endangered tree Dracaena cambodiana [J].
J Trop Subtrop Bot, 2016, 24(1): 71-79. doi: 10.11926/j.issn.1005—
3395.2016.01.010.
HER, RFE, =H, & WUSEHEYIE R IR R R R R
ERPESHT [J]. G TEAHAEY) 4R, 2016, 24(1): 71-79. doi:
10.11926/j.issn.1005-3395.2016.01.010.



