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Seed dormancy and germination characteristics of Manglietia patungen-
sis, an endangered plant endemic to China
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Abstract: Manglietia patungensis, an endangered tree species endemic to China, is listed in National Key
Protected Species. To explore the underlying mechanisms relevant to the impediment in its sexual reproduc-
tion, we studied the morphological and physiological characteristics of seeds during its dormancy and af-
ter-ripening process. The results showed that the incomplete development of embryos was the main reason
for seed dormancy. The immature embryos continued differentiating and developing during the after-ripening
process. As the seed coat was permeable, it would not induce seed dormancy. Germination inhibitors existed
in different parts of seeds, especially in the endosperm, which was believed to be a major factor for the ger-
mination delay. Endogenous hormone ABA and IAA played an important role in the dormancy and germina-
tion of seeds. ABA was the key factor for seeds dormancy while IAA benefited germination. Therefore, the
change of IAA/ABA ratio was crucial to seed dormancy and germination. Only at a temperature as low as
4°C and in a humid environment, could M. patungensis seeds complete the morphological and physiological
after-ripening process. In fact, it was observed that the after-ripening process of M. patungensis seeds oc-
curred in autumn, a season characterized by low rainfall and drought in this area. Evidently, viability loss of
seeds caused by water deficit during the after-ripening period may explain the poor regeneration of this spe-
cies.
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Wy ) A s A AU e N A DR 3R R
AR ELE A EH 45 B (Alice & Richard, 2003),
MBERY B S WA EE IR EE M
B 5 N E DR 3% 0 3 U PG B0 AR AS J5t ] (Friediiler
& Jain, 1986; 7K ICHEAE, 2002). Bl A A= GE
TP — AN EEEAY, MR B AR R
fir e AR R B 7 e Mg . AR )
TE N DA KR 0] ) e ) A R e ) A s R e 2 )
R AT, HRE MR B S 3ET. HAT
[ N A1 0 22 B G R ) 1 AR ) 2 R MR R I S
UL IE, 5] 4n%f Erica andevalensis (Aparicio, 1995)+
B4 Il 7F K (Cimicifuga nanchuanensis)( 7 1T 45 ,
1998) . 75 1&# (Pteroceltis tatarinowii)( ik & 7 5%,
2002). Bi%%Z(Changium smyrnioides) (%I %5,
2002) . Z= & ¥4 42 (Abies chensiensis)( #i 1. 111 %%,
2003). L4 E A2 (Taxus cuspidata)(F) 7 2%,
2004). K AR >4 (Magnolia sieboldii)(Z3£4%, 2006).
LAY (Ginkgo biloba)(H ##ERISEF5 5, 2006). 1
Fr(Saruma henryi)(BXHEZE, 2006). EE KA (Shorea
wantianshuea) (=% & FIHE B, 2006)5% B fa i) (1)
Fh-F AP R PEEAT TWE9T, R TR 4%
R 5 MG A O, 2 B ) R IR B
BrNxE, 5HF A BRI K.

5 %< K 3% (Manglietia patungensis) J& A % B} )
W e ) PR, O TR B A A, B K R A
YL, 1992) 0 EARAEAMAEWF MY RS K
B HEA ERAETWRE RS, T H R B
%, WL, RAR SR E. AT
T E VY B R pe A DX, AR &) v R 2R I R
W, BRETE B e e E AR, TR
B0 L AR R S T i A PR HE X — PR A 12 4 o B
49 DR B [ 8T, AR S el o6 B AR A b T ARHIR 55 1
DA KRB AR PEIWIT ST, BRI T 2Rl b5 4 LA
WY A IR AL, UK AR R T ) B E R &=, A
ZPFR IR SR BE R A o

1 #RFAEE

1.1 sKEawis

BERFH 112003, 2004, 2005453 K4 T
Jb4 BAR B (UUBDACSHANT P 4 5 1l 3 AR -5 X
(LGS HALS). M4 Dafni(1992) 1) 77 %, 4:4E6 H

1-10H, 76 ERIAT T3FEN TR LK, FIHL
SIS 3 A% B I (1) 2 ' SR B 0 2 ol 1] 52 B
Ho HREESIF T4 BDn, [FIFEFAESZHR 45
SEI R BDag, 5K v AR A% K 45 SRl TR
BDax, K H LG G H AR R X IR 11 4R 4 55 (1)
F AGSn.

KA DB R 723 S 64T AR 3R AR BE: G
TR JZRU(4°C), R ZK (4 °C)BEF AT IR =
R, IEAR BT, 3 di—0K), G
(4O KENS5.76%), AERI T 34 H o T
FOr AT S0 R AR T S PR AL
12 XWHZE
121 MFEEHIER

KA AU R RO s . DI R NS
umPESY) fr, F4L— [ 2k (Safranin-Fast Green)%t
o, I KM E F, Olympus BH2 5 37 Wi % it
M.

122 MFEFHEFERNNE

FATTCIER I AR AR T35 ) o RERh AL E]
B ATLIZE U 3ORL 7~ R BRI IR, A EEFR LA, 20
mL 0.5%TTCH W, E30°CHEEA T I, 4 halt
H%Eg . EEHIK.

AN [ fi e Ak 8 P b O e S5, 25°COL R
ZAT N EEFR25 d, G R R, BUIGIER ORI 2 AL
B R 7, 2 e HAR S FAIST, 20C
25°C\ 30°C G FEAR rh AT 0 RN A I AR 1 A
S, LA 5 AN [ P8 A0 ' B A o b1 i 2 11
S BREDUED M T RO, 25 dfE St Hok
R, FEANMEFESOR AT, A BIX.

1.2.3 MFIRAKRER N E

K FRREE VLI e b7 3 K M BUSE 3R (I
LR AN R RN, SO SRR SE R T A
T R T (L 40 R AP i, F e R /N o
e AR (1) ThOR Bz BB, SO GERRA R R ), BREE
JEEFIRSIE N, HZEWK MR H6. 12, 18, 24,
364148 h, H R FIR/KIEFIEANMRE . B4R
PRI K 2, 171,000 F L5 R - S FR R
TR AL BE20 0 B 1, FAE 3K, WOAZIRM T EEM
SR, DARh T R B R K I TR AR AR SR s b T
(I K IE #E
124 BFEIHIYIROENMEE
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27 /N TE5(1998) 11 v, MERIFREE AR
SERR P IIAMRR R« FR R R IR L2 g, In80%e F
WFEE, 4°C40F o324 h, sk, il
ForRie, ARGt uE, EEWIR, A IFIER, 35Tk
PRI 2 KM, T 7K 58 2540 mL . 23 BR324 00 i
PG, AR BN IR FE (1)25% . 50%F1100%

MR E o 3 I K FIAS [RIHR B2 (R e v
WA, 25°CFET2 h, X5 H100%0/11134) 5]
P T HAT = 2 DB AR AR R B ()35 B v v ) 1) 455
FRILM, JEIRIGIRM h25°C N TH Rk seh, B
3R, 48 h JaGeil AR I R S5
125 MIEHMEABA. IAABRES B SNE

S RN (1992) 1) 51k

FE %o B S B ARGt 4°CORRRD T
4°C/KIRAAC TR AL I T 505 g(AbEEHT CFR
&), IMA/LEPVP,  1180% HES mL, #K LAk
B, H80% v W NE U 4 5% AN50 mLKEM, NN bx
[PCe-IAA(M [ 3 10 ng/uL) 16 uL, D’-ABA(54
ng/ul) 4 uL]RIEIE R, FCA IR IR TR, 1K
SRVEIBIN— T Z K B NIRAE N, 35°C ik 4 2K
Ao FEAKAHBIAS mLIRE Y, VREB GRS O,
W, EREMWK. LIER A2 mol/LIMHCIHpH
H42.5-3.0, AR LR LBE2E 3R, & IFAT
BUAH, VKERER7K, 35°CH4i a1, 0.1 mol/LESTRA
FEfh, LC g/ME(Part No.WAT051910), Y8 fr 5k
e N BN E S H s HE 5, FHTGeMSetE
SE I

AR S (S DB-5-MS A B4 A
(30 mx0.32 mmx0.25 um). HSHES, WiE 0.8
mL/min. GCH&J¥THR &M, ¥R EH50°C, LA

R1 TRFRIFEEBRAREMFEFNOTTCEEMER

20°C/min 1) 3 % T & 180°C J& F LA 10°C/min T} #]
220°C, fR¥E15 min, JFZ2280°CHEFE, ANorim, iF
FEARBU AT uls

JFUEMS) & A%: EL, 70 ev, #21IRJE 4250°C,
YR 4200°C, Emission Current: 150 pA, Det:
500 v. AF, FREE0.4 s/k, HEE hm/z
29-450.

ABA. TAA[R)E & 73 1 K FH GC-MS-SIM 58 B,
WU ABA IR 1B 45 1E B8 1 (m/z) 16271190, W bR
Ds-ABA [P 3% 5 1iE 25 7 (m/z) b 165 F1193; P U
TAA 1) 3% 8 5 fiE 3 F (m/z) b 202 F1 261, P A
PCe-TAARIZEFRFFE B T (m/2) 208 F1267

2 #£R

21 RFRHLEBRIEMFRRRMRESEM LR
ELARAREER T I TR ARSI, AR R
AbPRHT S AP IR TE A S5 f A T W AR . A B
R IE AR, B TEAM(E ), AR, 67T
FilfLa, o R AR R AR AN —35 5, A AT AR i R 2
uig AR 34, ETEA EAR K E ey ML,
R O NG 15 A R S o R A Y
M AR R, A0 AR TR R (& 1b) . &2
IR PRV AR 35 )Rl 7 IR AT B B MBSt (B
le), FiRZAGH SERE AR « %l JIR 2501 i (1&]
1d), Ui IE R E A 564 1T B B AR AE R T 5 24
1) B R A
22 MFHEFED
MTTCIER A 7430 g5 W1, mLd
B ERARER IR R G, BRaskish, AR
PP A S 77 Rk 98% LA L, 1 WA A -2 i & I A

Table 1 Seed viability of Manglietia patungensis from different sources detected by TTC method

i Seed sources HAEET TN 2R Y
With viability ~ Without viability Empty Viability (%)

CUR B RS SRR 57 1 2 95
Seeds from natural pollination in Badong County
ELAR [RIR S AR 3500 45 SR b1 59 1 0 98.33
Seeds from the artificial geitonogamy after emasculation in Badong County
ELAR SRR AL B 45 SE IR Al 1 60 0 0 100
Seeds from artificial xenogamy after emasculation in Badong County
TLVEIG I AR TR X B AR A SE A1 54 1 5 90

Seeds from the natural pollination in Guanshan




51

Wi o 45 WG LA ELAR AR A1 R 9 I R R OB 9 495

Bl BRAEMFLEBAIRRSEMETL

a: ARFERTIOFN IR b AAERTR IR DI o LIRSS RN d ACIR SRR I
Fig. 1 The changes in morphology and structure of seeds of Manglietia patungensis. (a) Embryo of the pre-treated seeds; (b) Verti-
cal-section of embryo pre-treated seeds; (c) Embryo of the after-treated seeds; (d) Vertical-section of embryo of after-treated seeds.

R2 FRBEFHEEEAEMTEE NG

Table 2 The viability of Manglietia patungensis seeds under various storage conditions

AFE Treatment™* AAEN TR D) Eat/oE A ey
With viability Without viability Empty Viability (%)
{RILLREE (4°C) Moisture and low temperature (4°C) 0 1 98.33
{&#L T (4°C) Dry and low temperature (4°C) 51 2 11.67
14k T Dry and natural temperature 59 1 0

T AT AL BRI 30 R A T DR N LSRR AR S SR 1o AL BE30KE, PIAIL60K .

The seeds used in the three treatments were all from artificial xenogamy after emasculation in Badong, Hubei. Each treatment had 60 seeds with two

repeats.

SSRGS R BRSSPl T AT D AR (R]
REAE B ARB A R D), HICAE T 5 [ Rk 57
TEBEH RS RSB (P 5 B WL 22 5
ANTR] Ak FRA A Aol AR 0 0 R S IR RCR (R 2),
FLAR T BRI TR M, AE AL At o K B
PRI IKT R 23205 g, AR PRI AR RE DR A5 12
I 0, U] AR (R 7 £ i G R T A
T E R A AT, BT EOREF 78 2 K A4 e SE
DRI AR 2R 24
2.3 MR XFHTIEKIERI RN
M2 LI FERT6 hoe 2M 1 S B f 1
(I K R B L2 BT, 003k 21 S ROK B 1K 56%

F164%; 6-24 W ACHEFER, MR TP 7EIE B K
PRI LU S8 3R IR KR BE RSP, 24 hiE R FAab T
NS KBY B, EEIA BIMORRA, B R IA 2
WAL Py FH PR I (i) 5 S b~ S A AR ), 70 %30 F 36
hjE IR EARE, W& IR B A3, kT
DL, AR b - 1 A B 0 302 7K P 5 1 A B A
HHARIRM K RZA K.
24 MFRIREBEYNE

B R R R P 25 0067 42 R V0T 1 SRR i 1)
R &t F L3 o AR R AR FL IR B (1 S0 FF
Y R TR AR P e ik, H PN 2 2 TRD A W A 2
Rl Rz (A R 59, Bl 5 A IR IR B (1)
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Table 3 Effects of extract from different parts of Manglietia patungensis seeds on the germination of Chinese cabbage seeds

AP R AR PPl B VR B IR TR PR P
POyl Concentration of extraction Concentration of extraction Concentration extraction
Control solvent of testa solvent of mesosperm solvent of endosperm
100% 50% 25% 100% 50% 25% 100% 50% 25%
FISERD 1 R %
Germination rate of Chinese 99.33 0.33 50.00 73.33 16.33 63.00 83.67 0.00 37.33 49.00
cabbage seeds (%)
1.4 1200
[ DABA m IAA
£ 1000 =
e £
= T 800f
7] i N
3 1.0 2 600}
@ 3
0.8} S 400
= I
2 0.6 & 200
2 —o— iz FhF Chipped seeds 0
m 0 4:, —0— SE¥#MF Intact seeds 1
Mo A Treatments
& 0.2
0.0 E3 TR FHNEFRAEMHFRIFEABATIIAAZS EM
0 10 20 30 40 50 60 e
W K HE] (h) - L RAREE; 2: (RIRAREE (4°C); 3: RIR/KHE@C); 4KIET

Time of water absorptiont(h)

E2 BRAZEMTFRIMK#HZ
Fig. 2 Water absorotion curve of Manglietia patungensis
seeds

BEAR, AMRIVE A S99 o 0 A b7 R L o A7 A 1
RANEND), 5 O R AR 1R AR %5 D) oK
Ro
25 ARAERIEERAEMHFRIFABAFIIAA
SENTH

ANFEI LB S EARARER T N IHABAFIIAA
M E 2 R EB R . A FEFTR T ABA S &
1(1007.89 ng/glf i), TAA B 1K (140.71 ng/glt
&), 440 H4CARE IR 2 AR R 7K 6 A 2 5
ABAT B E F W, TAAS B BN, T+
ABA T AR B o U VAR A EERT T P IHABA
FITAA S 5 (12840 5 P PRI A H AT O -
Tt FE R, BhF AT BB R IK K A2 05 T, ANEESKE
I PRI (A A

FR(4°C)

Fig. 3 Influences of various storage conditions on endoge-
nous ABA and TAA contents of seeds of Manglietia patungen-
sis seeds. (1), CK; (2) Moisture and low temperature (4°C); (3)
Flooding and low temperature (4°C); (4) Dry and low tempera-
ture (4°C).

26 ™FHIEBA
26.1 BIBEHERAREMTFIHAZNFIG
AN Tr) Ak B 4% A o) 2L 2 AR S T - 17 A 1 5 1) ¢
K, SERIARA . FRT ORI T 58 b 715 ff ik
R RIK, R EARIE A BE WK 1E4°C R
PRUBAE BB ORFF RN T A2 3% ), I Re A R A e LR
HG, ol 8 & L ] 100%; 4°C KR T 5 &%
5 4°C ORI AR T (R R AR — B, iR
TRAN )3 B A5 7 i 25 Ak BB UL 3R 1) T2 2R A S ol
TG K, I AMNE IR 5 R AR BR 1%
Fiobp 7RI, 7 R M7 L B0 R G A RE W&,
WU TZ ol 1 () R IR AN A2 o AL PR Tl T 28
262 AREEBEHNERAREMHFHELNENM
FHARG U PR Ak B S 8 o 1 AN [ ek 8 R '
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Table 4 Effects of five treatments conditions of on the germination of Manglietia patungensis seeds

RER (ST IR R IR SRR
Treated 48 or 72 h with Dry and low Moisture and low  Flooding and low  Dry and room
200 or 400 ppm GA; temperature (4°C)  temperature (4°C)  temperature (4°C) temperature
i & % Germination percentage (%) 0 0 100 98 0

FR5 BEMNBEIERAREMFIELZNSN

Table 5 Effects of temperature and light on the germination of Manglietia patungensis seeds

Je4bFE Light treatments

i Temperature

15C 20C 25°C 30C 4R35 Natural temp. 15-30°C)

M55 7% Dark cultivation 7d PN P R KA

10d Fezd 50% 67% 59%

15d 9% 70% 75% T1%

25d 19% 98% 98% 99%
65 7% Light cultivation 7d R 43% 50% 67%

10d 10% 87% 94% 90%

15d 15% 80% 87% 85%

25d 27% 99% 100% 95%
H 2Kt HE Natural light 50d 97%

FAF N HATRF LS, A RIS VIS IRy BEAS.

) ZERERE IR W LG AR A8, (IR i d ¢
BRI e o TR0 B AR AR SR B R ATROK
I3, AR T20°CH, AR TRF%; #£20-30°C
JaFl N, 25 dZE AP R EE100%.  H ARG
Fh(3 H20 HFEF R P9 I iR 52, 50 dA fig
+ AR IR T 2582°C SR, — TR B R,
25 AR BF . BRI, fE—E il BEE R N, i AT
{14 A 3R 6 i A 55 M L e 4 PRI A 2R

3 g

H AR S b oM (0 ORI I 538 i A7 A1, 300 e
FEHUbRRERS . BUW AR B ATEA . BT R RIR
A R R SR BE) o 5 A 5 R (FTIE AR, 1998). fEIRZ
R v B e Je FL 78 5 40 1 R 1) % W) o 1013 A 1)
FEPRZR, WA (Cercis chinensis) i1~ ) B2 1k
Shy BRI - 1 A 1) T DR 3R (V5 55, 1998); 7
J7 41 5. %2 (Taxus chinensis var. mairei) fil P 4E
(Sinojackia xylocarp)fh— 15 S iy b iz 2 B sl 5 4% 1
HUBR A (SL RRALEE, 1991; SIetEss, 1999); £k
(Corylus chinensis) s 5z IRIANIZ 11 LA ST B A 4 IR )
BUb B 15 2 5 B b b1 S0 AR 32 2R (B
WIRNZE, 2003); #i)725(1989) 3 i Ff 1 1 Wz )
Fa b, B Rz 19 K B A AT fE 2 15 5 40 (Pinus
koraiensis)F KA T SN & . HAWITRY, E
IR AT~ A P e g I AN )l PR A1 A1~ 15 2 1)

RN, FREEES EARRE A, BE
— BRI IR 5 2, BhE A BER B 584y, X PRI R
ARG ERAER AT IR, T
JRCRAIRS, B AE L2 B ANAT 2R ui AR v (¥ 434k, IR
REATEAS. o TETIA S50 ok JEWR 3 25 HEA T 125 Ak ks
I, ZHIEARERI R, D BOR T R A TR ey 7
Wi, DU T EARATER AT SRR
Rk, M RE - NESE RS G K. B
TIRES G A O Z D A R ==
TERlT, RS AT R, RRIR MR 1k, R
A—AMH, R SR FAE R SR e IR
Ja, &1-210 A B K G 564 (Rasmussen, 1995);
Wi S A A0 N T IRR TR A ot 1) P R O 7 Ak T R
FEMRI, FHE— KIS PO R e e &
REITE S KRB (FFIEAE, 1998); Wife Y W 4 2
- GRS o JU Ak T KT JVR B0 T JUR IR H (oS o e 45
2001); HEA TN BN, AXTEA BTk
TERIEIR, 25 10 2 71 5 R R B Wi 2 1k
IR BRI, 2006); KA Fl7 1l 2
IR A & b T O TE I (2246, 2006), FlF IR T
TEARHR T B8 A2 YRt R AR AN 1) — Bl AR A7 IE N

155 B0 1A FLARIR R 18 2 TR R b, i
NN e EE 5K Z —(Bewley & Black, 1994),
R AR TR T2 A . RS (2000)
K PR FE (Platycodon grandiflorum)flh 5177 P Y5
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I, 5 R 45(2000) & IR VY VE S (Panax quinque-
folius) & 1A A7 70 0 il K& 28 1) ot 5 i 1l 2%
(2005) K B B4 /N 21 )L 4% (Berchemiella wilsonii) Ft
TR AS [ A7 5 1R B 5 400 5 4 o B o o 1 1 ¢
MBI 2 . AWFFUREY, ELRAE R [1h  A
WL AEAE R R 1 A i, U L
(180 57 A 00 T 49 JB R A2 5 W) B R AR S i i A T
FEEAERNE,

It 7 1 (ABA) B W\ Ay 2 o 17 3 1 W % 400 40,
76 Bl 7 AR IR e A bl 8 22 4E B (Hilhorst &
Karssen, 1992), 573K I ABATE sk /K 1 I FH i
)¢ 15 (Villiers,1968; Nicola et al., 1996). 19774F
Khanf@ A7 IRIR 5 & 2R 5 #e, R AR5
R Bh 1 22 0 A YR R TR P A A AR A e
Bl (ORI W %, X S84 Jo A 4507 R AR 1E ) o 7
FH(GA). EKEIAA). A3 E(CK)AI K
I T TR (ABA). AMEGA; R 55T ABAY
TEH, TAAXTFRBRFIFIRIR A T 2R, JMEGA,
REFT MR IR S 0 5 T HITAA AL, B9 ITAA S B
TAATE 15 5 U 40 it oft - R0 2 AR 23 o1 A 1 5
BLI(Khan, 1977; #IFI5E, 2003); ABAREIA N &
S BRI 2T AT TR IR 1) 3 225U (Le PDMT,
1977); fEARICLL GAZ R rh 4l & KR ABA(RE ™
4 2004).

AT, AR BE MR GA AL 3 B AR A5
Tf 7, AN BEAR B AR AR AL L A, 15 W] Ah -1 IR
IR EMABAR N FAEHIN S R, IERIMAEAT
I JERRT R N IRABA . TAA RS & S AR XS
Ee il 2B T B E ARk b P ET ABA & AR
IAAZ 2K, ABARHIHIVER S A0H, abrid
ABAZ T3 i, TAAARWI A I AL FE S TAA {2 3k
YER AR, BRITRFHi k. ABATREZTIE
RAGEMFARIR I B ZE R 2 —, AP FE 7
PRI IR I A AR A 5 LA R R A DR B AR
LA T — T

B R R S P P AR HIR A2 T 7 PR IR 0 2 A IR
GOTERRSE R BPIRIREFE R AR I RS
KB AT FE A B B FRBE A Y, Y e
I 5 ST TR FH 2% [R) LA 3 W B 858 A8 4 4 232 2 iy (1) — Fol
HURIOH 2 7255, 2004) 0 ELZR ASE D7 B 22 I
K, TEEAK D, By DUARHR IR 77 20 BARE i BRE ok
I R FEV A2 SEIG R B AR ARE M T IR B S )G

ST PN 0 0 1A A B 3 A s KT R AR
DRAEE A RESE N, TAE FARAAE T, EARATER
TR BARRR D RIK, HIEAL T, B
TAHELLSE O B R . NEEH B, B HATIR IS
B PRk Sz R IR AR S, i T &ALy, ik
FHARAR /DN, SEILRISL, AR 5 KoK K 22405 07,
XA R T EUZ YR AT AN UG (1 2R
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