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Studies on the Causes of Seed Dormancy of Phoebe sheareri and Rapid
Removal Methods
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Abstract: By understanding the causes of seed dormancy of Phoebe sheareri, mechanical, acid-alkali corrosion
and lamination treatment (5 ‘C-25 °C) were used to study the best methods to relieve seed dormancy. The results
showed that the low permeability of seed coat was the main reason for inhibiting seed germination, and the seed
dormancy type was physical dormancy. Acid and alkali corrosion treatments could not effectively break seed
dormancy. After the seeds were treated with concentrated sulfuric acid and sodium hydroxide for different time
(1-25 min), the germination rate was increased by 33%-55%, but the seeds were seriously damaged, and the
decay rate was as high as 30%-97%. Both mechanical treatment and stratification treatments could effectively
break seed dormancy, and removing whole seed coat by mechanical treatment had the best effect, and seed
germination rate and germination potential increased by 99.33% and 76.00%, respectively. But this method was
time-consuming and laborious. The seeds under 25 C warm stratification for 45 d, 25 C/15 C and

5 'C/25 *C/5 °C variable temperature stratification for 60 d could effectively promote germination, with the
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germination rate and germination potential increased by 89%-93% and 79%-83%, respectively, and there were no

obvious differences in germination rate and germination potential among these types of stratification. However,

compared with warm stratification, variable temperature stratification requires longer stratification time and

higher seed decay rate. Therefore, 25 ‘C warm stratification for 45 d was the optimal way for breaking seed

dormancy of P. sheareri.

Key words: Phoebe sheareri; Seed dormancy; Dormancy breaking; Seed germination; Stratification
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S35 DK B 5N 58 L 15K A B Rt SR
R, WFTRSIZE R EARYE. BRI R 55 TH
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1.1 #¥

L (Phoebe sheareri) ¥ K H 75 M 5 @& 1l
(30°47'~32°2' N, 119°55'~121°20" E; ¥4k 341.7 m),
KA MIE AP PR RN B, AR, IR
aiyg e, SCEPREG .

1.2 i

EATRRME  BEYLENR 300 KifPT, H
34, FRSEEN 1 mm (%iEbs & RO EF 7 1R
MPAE: KRN 0.01 g BT RPN b1~ T-hE
#H, HE 8K, BIKER 1000 KifiT. HEKH
TI R ¥ SRl A SN )50, 7B AR T R
FhTI45K) . 218 GB 2772—1999 (MRAFh 4556
FAEY U7, SR A e R B ik 0 e F 1 I ] 46 &
K.

FolF 3B KPR T B 50 B - 0 B o
T-(Fh R Rl — 26 4%) 2 NMb B, FEAb 3R E T 3 IR,
REE 30 FifpT. BFETFFERICEEW), 28
JE KGRI FIRIELE 25 CIEIBARIM/KF, EHGT 6 h
FEB% 2 hy 2 5 RERG 24 h)HUH Fh 7 S8 4RI T Fl
TRIMAKE, FFEERN 0.01 g TR FFREMD,
TR K (%) =(Wt=W)/ Wx100%.

RERK KK LETP)#T, ARZA
RPN . Bh 2R A e T, AR T
FrRIMMAK S, BT ERZ 12 cm W3R I (R
BE 2 BB ELL), FIRIN & T 25 CHEE.
12 h JEHEER IR A HEAT (2 , BR8] DR KR DEARIR I
KA HE T BEHLEEL 200 F7, AR 50 i, 4 IRE R,
ARSI LTI T RO DURAR S iz
i 2 mm AR bRHE, EIR 30 d 54 AR, Kk
T (%)=n/Nx100%; K 2 H(%)=Gpt/Nx100%, H:
,on NIEWKFRFFEE, N SRR ML
&, Gpt NSRS m g A 40E .

DIEIbE R TANEE, BB 4N
BT R GRS KPR (REEF R, IR 1734
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TREFIRZ, DIBR 12 FSEEERh (0 IR RN EE E
T4k, BIRELF 50 K1,

TRBRE AL (1) 98% HoSO4 AbFE: Fih T
W BRI 20 A28 0. 1. 2. 3 min; (2) 30%
NaOH Ab#: Ff7F NaOH ¥ -H 4> iR 04 3.
10. 15. 25 min; (3) 30% H,0, 4bFE: FiFF H,0,
R BRI 04 24 5. 150 25 min. RGN
FhF R KITHE 24 h, TR Z8T8KIPBE 3 AT
RERI . URSBEFF AR AR EE
4R, BEHXEH 50 KiFh+

ERAHE WKES R FE THEEN
BV AT ER AR, SR 5 AT AT B R ARG .
(1) 5 CIRIEEM: 725 C R M 15, 30, 45,
75, 105, 135d; (2) 25 CHEIRER: 1£25 CF4%
FHE 15+ 30 404 45 d; (3) 25 ‘C/15 ‘CARRZ
REFEFAE 25 "C/12 h AT 15 °C/12 h W EBh%E,
£ 25 °C/15 CAZU SFAF T 73 70 588 152304560 d;
(4)5°C/25 'C/5 CAURER: KMk E 5 C/8 h.
25 ‘C/8h 15 °'C/8 h 1 H A& R, £ 5 'C/25 C/5 C
AREAAE T 5 15, 30, 45, 60d. LLRAZE
UL HEFpF R X R . AR E R 4 R, FIREX 50
RLFRF
1.3 BIEMGIH T

K SPSS 26.0 #AE X AR RHE HE AT 77 22504,
KH Duncan AT Z EELE . BT EdE LT
PR TR 22 (Mean£SE) & 7~ . K GraphPad Prism
5 AER

12
1 584 Fi I~ Intact seed
B B T Punctured seed

M /K Z& Water absorption (%)

2 SRR

2.1 FFRES

SR S OARARE T, B A AR )
BE; HMFEM BN R ORI IR, AR
FE i, Wase)i, PR, S5 AR R AT A
TIRFL, IR, FOXSRR, FHE, W FFa
1#5(8.52+0.77) mm, 145 4(6.26+0.34) mm, THi
#H (205.96+7.08) g, RSN T K E 9 (40.15+
0.01)%-
2.2 FhFEK

7 IRIRAEAE 5 M R (CREO BTG 5%,
B (R 2 ) ) JE B R 44 o] LASE e b R K P . A
BT, R e b AU B FR T /EKIR 0~3 h
WK R IR, BREL FTES, KR 3 hif
WK 5k 3.14% A1 4.15%; [ )5 56 8RRk
A TR, FEE T i R
3~126 h MR AR R RS INTR, 76 126 h KA &
B, N 10.03%, MG SRR FAUE 4.20%: 126 h
5, BB TR 3T B IR R R . Ko
P, BB T B WK AR 2 3 1 T 8 B (P<
0.01), BEHIEmM BB KM, HEN BRI
PRAR P J5 B8] 5 b R 3 K PE 2 R
2.3 T RIEARERAF AR I

N T DR R E RN T AR AR 5 5 R R
A, XFhFHEAT ER AL, HEGTRETER
EREE FRE IR, 25K, SR e M T ER M

0 3 6 30 54

78 102 126 150 174

EFpRSE] Soak time (h)

[ 125 C M7 IRk 2 AL

Fig. 1 Change in water absorption rate of Phoebe sheareri seeds under 25 C
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30 d, JoHA RIS s T B AR MR 28 #614(99.33+1.16)%, [B) L BB AR T 22~26 d;s 45 5 R 2 TR) EL o) 4
R GEATE(76.00£8.72)%, 5t BH LA P IR 76 3E B T 23~50d (Kl 2).
WA N REIT R T, HF A AERARIL S TEMF AR DB LB, 2P Rz b P A B B

SE M KRR AT HEWT, A TARIR SRR &, EIRJEAESE 9 RIOTIREIA, HEIH b BESR R T
ToR, Hofh je B K VE 22 706 SR hma Ah FARBR I 222 4 ds BIK 22 d R4 ARR S, HLHABAL IR R 14~

JE A 27 d; Ho R 2R L HA AL PR 15y 25.25%~40.40%, K
2.4 HUBRACEE X Fib 785 R IS LRI H A AN IR B 33%~46% . =T IR R A

XERFRHT BA 13 UIR 12 D) ERIReE BIR) . R ZFFRRR 38 5 AR AL B 1) 22 S S 6 2
MM PR, REFDMN9.33+£0.00)%.  (P<0.01). IXHE— B I0UFE RT3 LUBE & 1 3
(59.30+1.25)% H1 (74.00+2.83)% ; K 5 # 0 nll ~ BJREEFhFRK RS, U0 R EM M TE, Bt
(76.00+£8.72)%- (50.68+4.16)%F1(41.33£4.62)%, 5 BIEIEFFHIR. PR B e ly, R R
X R 22 AR 35 (P<0.01) . HACERFI 7 IIaa & ZFNT BRI, REFERES, OB m 5T .

425 R = REE
80~ A Beginning of germination time 100 - A ([j?l:gl%:atlon rate “10
<) B S Q = ()]Leﬁ:nination potential S
o End of germination time X A =
£ cof 3 SOF 08 E
= B g 5
8 = C 2
g £ 60 B 06 =
E 4L A C £ £
s 5]
5 £ g
° , g 04 ¢
= 20l ¥ S
£ . B B § 20k 02 R
= ¢ =
D D «
0 0 0
CK Tl T2 T3 CK T1 T2
Ab3 Treatment Ab 3 Treatment

&1 2 HUBAL RO SRR T A (2 . CK: XRE; T1: £ T2 YIBR 1/3 R T3: DIBR 172 Fse . M EARIK S F RS ZRIREE(P<0.01). T
Fig. 2 Effects of mechanical treatment on the seed germination of Phoebe sheareri. CK: Control; T1: Seed coat remove; T2: Remove 1/3 seed coat; T3: Remove

1/2 seed coat. Different capital letters upon column indicate significant difference at 0.01 level. The same below

2.5 ERHRFE ph AL X FHI R B Tl S s e ™ 2 )45 2
R H2S0, J& vh 4b 28 T2 98% H,SO04 H,O, J& i kb 28 T2 30% Hy00 AL FE IS,

JEE, WRERATHEDZ, B 1 min j§  FFREREEHEE LG R B R 30d,
PR, ABERL A IR 2~3 min R FRAGEE 2 min R T R SEFN(7£0.82)%, HapabiE
B2 BRI R o IR R TR AL R AR = TR R R, B RIBR . FIFIEIEHR 9%~16%, SHTH%E
ik 48%~55%; HEHAERIEN EFEK, FrFEeE RHEEP<0.05), Y 30% H0 A AFEIE L
REE LT, B3 min PR FEEEEIAG2: MFTIETA.

1.69)%, i BB IR AL B o] LS M+ N R B, 2.6 ERATEXNFF IR R

AR, FAKME N, —ERE LEEM T 5 CIREERAE  Fras CRIEERE,
R, (HIRIRIR G v ek 5, whRhAIRt =R E: ERMEZFE 30 d. ME 3 AT, ZF15 130 d fIF
&, FHITHRING: 2 45~135 d 425 T MR

NaOH B3 F1430% NaOH B G %, HFFHERFM IR T 12~19 d; SRR
PR AR, RGO ST, MEEMTE KR%EE T 17~27d. Hd, E 135 d FRCR A
PRIEZE 30 d, BRACEE 3 min MR ZERAG RS, B, BIKEES 16 RIFGRY, BIK45 dJadR
RACFE R ZF RN 0 MBS AR 10 min i, B RZF: HRFHRRES 7(71£1.70)%, KEHES T
THEEEEISR, BERIE 0%, KU 30%  (52+4.49)%, W5 CIREJZEM 135 d REFREAM S
NaOH A EEANGEA UMM TR R, &ifixt KA TRk
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sor aA bA Beginning of germination time
AR
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60

cB
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20

% £} ) Germination time (d)

15

30 45 75
JZ AR Stratification time (d)

105 135

K %3 Germination rate (%)

0r gy 1%

Germination rate aA 9
o LI 5

60+ Germination potential {60 £
aA 5

=]
Q.

=

401 140
bB g

E

bCB bCB 3

20f 120 %
c¢CDcCD ﬁ

N

dDdD dDdD dDdD

0 15 30 45 75 105

JZF) Stratification time (d)

135

35 CAGIR B RAE BN SRR T B R 52 . A EAR/ING FBER IR 75 57 8.3 (P<0.05)

Fig. 3 Effect of 5 C cold stratification on seed germination of Phoebe sheareri. Different lowercase letters upon column indicate significant difference at 5%

level.

25 CRRBERGHE 455K, 25 CHRR
JERRAL B0 b8 3 B R AR R (B 4). B
JERL1S d, BIRMEZEEE 9 RIFURKEF, K EFH N (28+
2.06)%, KEH NQ25+1.02)%; ZF30d, HEHE6
RIFUERZF, RFFN(T4+£1.63)%, KHFH 64+
1.24)%; JZR 40 d, AR HILEORR, &
IRHEZF 8 d JE M Tl K- 50%, 28 d JEZ K
%, REREIK(92+1.700%, KFEHHE 70%; 2
45 d, 291 35%Fh TR O mF i, B IR 2F
6 d JEFh 7R R 50%, 20 d JF4ERKHE, K

. 80r A R S i)
% ) Beginning of germination time
k= = AR
2 60F End of germination time
g
E s
E 40| A
L
Q
= 20t !
iR
=

0

0 15 30 40 45

JZ TR Stratification time (d)
425 CHEHRERU SRR 10 K 1R

43 Germination rate (%)

R 90%, KEFHET 80%. H 25 CHREZE
BURERJ5 A7 U6 R ZERT 1) . S5 HUR 2RI (). R 2
RN 2 35 351 5 50 ORI 6 38 22 57 (P<0.01) . JZFH
40 F1 45 d PYFRF7E R ZF I A] R SRR 3 E
55 3 A 4 B B TE] 22 8] 1) 22 50K B R 3 KR (P<
0.01); Z2F145 dELZFL 40 d Bl FHRE- 8 d B K 2
Ui B 25 CHERJZ A B B iR(EH, ZE 40d
AR R A TR, Rk, J2F 45 d A E R
U, HRZFER, RAFHEG, HFFH KN E K
KE%H -

100 &3 Germination rate A 100 <
==

801- Germination potential B A 80 é

: E

60r 60 o
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g

40 0 £

C ¢ g

20 0 2

D D i&
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0 15 30 40

JZFRRT ] Stratification time (d)

Fig. 4 Effects of 25 C warm stratification on seed germination of Phoebe sheareri

25 C/15 CHEEFME  FEERERHE S),
25 "C/15 C A8 I J2 B AL BT B8 A R 3E 40 A b 1 15
Ko ERULFR AT 30 d, TR ZERLE 70%LA
F, REFHATE 60%LL F; BEEZRE I EK, Fh
THE RN A 4R B 0 ds % 2F 45 oI a) B2 5L 3
15 do JERUAEERAS [F] I (B R IR 46 R SET TR] . 45 R
RFIFIA] 2 a0 25 3435 55 08 BRI 22 S 1A A

FKV-o KWZFAEHE 30 d AEFEAMRRR LA Ah 71k
B, (T AT, i 3R 2 i R 1
REEFI G . ERALTE 45 d REH)JE MR R 25 M R 1
PRIR, HAhT 4R R ERE R 0, K2R
85%, RIFHIIL 80%LEA . HIZFALEE 45 d A
b, ERUGCHE 60 d SR LT, T B R N TR 46 5
T 14 d.
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Fig. 5 Effect of 25 "C/15 C stratification on seed germination of Phoebe sheareri
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JZFRRHH] Stratification time (d)

AN 29 do JEFAALER 60 d, Fil 145 R % 2E 0 1) L
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Fig. 6 Effect of 5 ‘C/25 ‘C/5 °C stratification on seed germination of Phoebe sheareri
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15 CARRJZA 60 d 15 C/25 “C/5 CARJEM
60d, RFEFRLMZ 5 CRIEE 135d. FEEM
b, 25 CHREIRJZF 45 d. 25 'C/ 15 CARIR )2
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HAh 4 FhALFEMEL, 5 CIUEZERBCR AR,

FRIFA . RIFWBAC, Fh T R B
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ARER 60 d.

Fig. 7 Comparison of seed germination of Phoebe sheareri under dormancy-breaking treatments. T1: Remove seed coat; S1: 5 “C cold stratification for 135

days; S2: 25 ‘C warm stratification for 45 days; S3: 25 “C/15 °C stratification for 60 days; S4: 5 C/25 "C/5 °C stratification for 60 days.
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