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Physiological responses of seed dormancy and germination
to cold stratification in Phoebe hui Cheng ex Yang

Zhang Xin-Yi, Yan Xu, Li Tie-Hua™ , Li Yang-Ning, Zhang Yi-Bo, Xing Lu, Guo Shu-Yun

( Forestry College, Central South University of Forestry and Technology, Changsha 410004, China)

Abstract. Phoebe hui Cheng ex Yang is a rare and unique tree species in China, and its
seeds exhibit physiological dormancy. In this study, we explored the physiological
characteristics of P. hui seeds under cold stratification to reveal the response mechanism
related to dormancy and germination. Specifically, we used P. hui seeds under different cold
stratification time (0, 20, 40, and 60 d) to study the effects on germination percentage,
nutrient levels (starch, soluble sugar, and soluble protein), peroxidase (POD) activity, and
endogenous hormone levels (abscisic acid (ABA), gibberellin (GA,;), auxin (IAA), and
zeatin nucleoside (ZR) ), and further analyzed the correlation between seed germination and
physiological indicators. Results showed that; (1) Cold stratification effectively broke P. hui
seed dormancy, with stratification for 60 d showing the best effect. (2) With cold stratification,
seed germination time shortened and germination percentage increased; starch content
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declined and soluble sugar and protein content increased; POD activity increased; ABA
content decreased, GA, and IAA content increased, and ZR content first increased and then
decreased. (3) Seed dormancy and germination of P. hui were closely related to changes in
nutrient content, POD activity, and endogenous hormone content.
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Hn4 ( Phoebe hui Cheng ex Yang) X 44 4l
npitde, AR E E SRR, REREMA N2
SR Al R G R A A A A AR
4p, LM g mscork il A
PURATG Y RRRTE , IR R e AR e R
Ak, dnntfse e s A e, HA A
WA SRmAn - fr A LA IR, 7E AR
TR R AERAL, Zad KB RIARIR G, FhFE#ik
XiET1, ERIER 2 ERFN, At B A7 320
N R s A ATE R

FhFIRIRSE T8 HA AL 06 1 R T 1638 BN B &
S CIREE . KA RN AE) TADASBE IR H & 2
PG E R A A R ) — R B,
(AR A P SR TP AR T R0, T E R AR
BAFE ) R BRI R 452 SR R R R
TR DRAF RN BB ok T — € W RIME, anfol fift bR ot
B el BRI L B8R A B S8 I8, T ABBRAR
MR R 0 2 FRAIL R B2 A2 3 T AR Z OGTE, IR Z
AR BRAT DU RE BRI AR BRIRIR R FREAE 2
FUd b 52 i — R 5 A B AR A Sud e ) o
FLF W FE 4 AN SRS ( Sabina chinensis (L.)
Ant.) Bl T RO PR RR P S i 5 A= BRF Y b R B,
AR AR R NS T AR &, T IRZ
SR RIS, UG 2 AR AT AT R A R
MRS . e\ B LI, HEW ( Torreya gran-
dis Fort. ex Lindl.) ff 775 JZ B33 # vh ml v M 2
TR BT R, PN B S R, RIEZ
FUAL B XU ( Paeonia ostii T. Hong & J. X. Zhang)
Fb 17 LA B Fb - IR HIG, Ak B3 A v o 404k 0 Tl
(POD) G PEAN WG o, VE ¥y B W 4 40, R RhF
ARSI IG sh 4R e i, RIS IRaE, %
RZBATE AT L4484 ( Styrax obassia Siebold
& Zuccarini) FFIKIR, EREE Z B ER, ok
2R (GAy) T REUIE ETF, VSRR (ABA) &2
G RE, AR T Rk
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ARSCUL A A B o ARl o R R BLAE
AR AL R TR E R i R
P DAL IR S AR AL, 48R 2 BRAL Bl
el LU AR ce Y (P = e T I RS RN
M, festm 5 iy kS %

1 HESHE

1.1 ZWHR

ARSI LT ek (0 20 A R - SRR, A A AR
SEHR AW A S A AN e 1 B SRS 2
(29°17'N, 109°51'E), iZuJ& T iy 7 X i
S, WRA 700 m, HEEELN 60 cm, 4E
Byf& K &4 1357.1 mm, 4EHE K 15.4°C,
Uil A —16.6°C, v A e i i 39.2°C, 4R
Yo H B 1273 h, 20 A AR S ok SRR
o, BER IS AE 55 A A AT, WA 19.2 m,
Mtz 2 R 42.1 cm, F¥EIEL R 8.3 m, K
PR . FESEH AR B WO I ] v g Aol B4
KW, WA ARKIZH 24 h, TS,
KRR, AT, MR, WRE H—
e, SRR 11.77 mm, SETERE R 7.17 mm,
TRiE N 314.2 g, FPFE7KEH 36.15%,
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gt IS K R R, R 10% M 2 1
RIHEE 30 min, FEHZEMRKMYE 30 min, HBUE &
T, T 130°CHE =N EE 6 h JF R4l
EER, BT AR 13 IR AIR G,
W EKEN 10%, JHAE 4°CrkFaTIRIRZ R
1.3 WFHEIE

TEZF 0, 20, 40, 60 d M Ffi AL 2k BUHr 6 1
WA f Fh 1 4 0y, B0y 20 i, 3t 80 A,
FF A 0.1 % = i R B R B 28 30 min, 4k
FHZEMK Mk 30 ming, K4 X2 B ACHTTE A il & 2F
PRH, KR FkfE e 4l I, 7F 25°CHHER 7= O
HEBSE] 12 h) AT & 25000, DARRAR ZS i b iz 1
B SR R ZEPREA TR, TR IR
(GP),
1.4 MRREREBRNE

EJZFL 0, 20, 40, 60 d Hf 4% B AL o B 40 -
Fafh+-30 g, XHJEM (ST) . AlEHERE(SS) , 1]
BRI (SP) &, A BEE . NI E
(ABA, GA,. ‘ERKZE(IAA), EXREZF (ZR))
RS TINE . ST A 2R FH AR H 0 ik )
FE 5SS RN L vk e, SP SRR F
HirsE ik G-250 g ; POD 1 1Sk H A1 A 19
FEME, ABA, GA,. IAA| ZR &R B f i
mEe
1.5 #ELE

iR H Excel A7 A0 BEIFAEIE, R H
SPSS 22.0 84T s N R 7 225187 . 2 HLACH
FHICE AT

2 HBRENH

2.1 RBERXEM M F LT RO
HIZR 1 AL, JZ R ] AS [R] B 20 Al b 5 4 28

FRERWFE(P <0.05), JZH 60 d B4 e+
S 5 d BRI &, J2FH 20 #1140 d FhFII7E
7 d JEREEF IR &, EZFL0 d BIFPTAESS 24 d
AT L, B KSR, 260 d Wi
R, REAFREm, MZH0 d WFh-Fi
KRB RKFREAL, FFEK 10 d i, 2
FL60 d M2l Al & 28 %% 40 d 19 2 £%, 20 d
i afE, HESBE(P <0.05); &K 20 d i,
JZFL60 d 4 fsh 7 & 28 %02 40 d 119 1.81 £,
20 d 1% 2.9 1%, 5 H At AL HE2H (1) 22 57 ¥4 3k B 3 K
(P <0.05); EIK30dA, ZER60dMTrik
FREO0AM2.38 1%, 20 d 1y 1.27 £, HEZEM
40 d bFEHTC R FH 25 (P > 0.05); K 40 d
i, Z60 d FhFRAZEAIAF| 90%, 0, 20,
40 d M K ZFE 430 E 34.75%., 17.25% Al
10.00%, 5 0, 20 d W HHAHAW LR B FH (P <
0.05), 540 d AbHId M ZES R B (P >0.05),
2.2 RIBEREMHEFHFRERRBERES
ENZI

Bl IR 2 BB () 1 S, 40 A o P
Bram it TR HE (R 1), 20 d e, A
i W ¥EM & Emm, & 63.00 mg/g; =M
20 dit, JEM SRR T 6.17%; 40 d i, JEM
TERFELT 16.33%; FZEFL 60 d i, JEH FE
A&, BT 25.75%, H A& ALFR4 6] 22 5 B %
(P<0.05),

AP & AR E BT S AR, 5
Hhn, SRR EFHEEC(E), JZ0 d B, A%
PERE S 1 27.55 mg/g; 20 d AbFRZHAES O d [AAIK
T0.89mg/g, HERAREE (P >0.05); Z#M
40 d J5, FFRnlEER S R 260 d i
AEMERE S, b 48.53 mg/g, O d JHE
T 73.20%, H5HAbAHL4 227 8% (P <0.05),

F1 AEZSFRE AL E R R F R F R0

Table 1 Effects of different stratification time on Phoebe hui seeds
IR ] KA / % Germination percentage
Germination time/ AEFE O d b3 20 d RbF 40 d 4bFH 60 d
day Treatment for O d Treatment for 20 d Treatment for 40 d Treatment for 60 d
10 Oc 3.75 + 4.79bc 7.50 + 2.89b 15.00 + 4.08a
20 0d 12.50 = 5.00c 20.00 = 4.08b 36.25 + 4.79a
30 32.50 + 8.66¢ 61.25 + 4.79b 68.75 + 6.29ab 77.50 = 6.43a
40 56.25 + 7.50c 73.75 = 8.54b 80.00 = 9.13ab 90.00 + 4.08a

TE: R P BRI A + bR, AR R NG RO BT P < 0.05 K¥ E2RRE,

Notes: All data are means + SD. Different lowercase letters indicate significant differences at P < 0.05 level.
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Fig. 1 Effects of different cold stratification time on
starch and soluble sugar content in Phoebe hui
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Fig. 3 Effects of different cold stratification time on
POD activity in Phoebe hui seeds
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Table 2 Correlation analysis of physiological indices of Phoebe hui seeds

izt R TEHY AR WS JRARE BVER AR W2 KRR

Index GP ST SS SP POD ABA GA; IAA ZR
KEH GP 1 -0.954 " 0.824 0.956 0.904 -0.986* 0.992 0.932 0.408
TR ST 1 -0.954*  -0.993** -0.986* 0.950 -0.925 -0.981"* -0.120
AR SS 1 0.948 0.985* -0.817 0.902 0.925 -0.181
FYEPER I SP 1 0.988* -0.933 0.962* 0.952* 0.130
i POD 1 -0.886 0.950 0.948 -0.020
W& R ABA 1 -0.825 -0.960" -0.400
TRER GAg 1 0.833 0.083
5|k 2R IAA 1 0.134
EAREH ZR 1

.o FORMHBETE P < 0.05 KF L ERBE, « FmABELE P <0.01 KF LEFRE,
Notes: * indicates significant differences at P < 0.05 level, = indicates significant differences at P < 0.01 level.
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Wiorfi, FERmM TR TFIHATERENEEY
Jit, TR K ik i n] 4R A BE A Y T P
X ALRERE T AT AR R A P AT S 2 bR
HARR, AR, RS S A R
R E A, AR TR AR R T
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PEE A SR SRR E R FIEMG, XEERNA
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NADP™*, fifi 725 -6 iR F1 61l 1% 1 46 Ml 1% i &
AL, SRIEBERR AR AR (HMP) Il iz 1%
WHrEFRY BAGS, IR kR AtRE R A,
FhFTEM IR A B, 2377 A K TG P 48 H e 2,
WA Fh—+ A 4i B 4549, 1 POD 7T LA B i PR 4L,
(RIS = R A B S Y =R A oY R L e e A )
ARET Y AR, b A TR R ] A 4E
K, 4iriRFh+ POD WG MEZ#T A, X EE R
S AR AR AR BR KR R, R AR AN Qi
FHARWTINGE , 524 POD % Mok (8 B A 1y
HRAE BRI S AIEE HEAT, 1 POD g M 1Y 3 5 AT
B PR REBRARER , MImfE iR Tk, X5 T4
TR R T A R —3K
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AT GABIRIN . M ZR 2 LRSI A7 AE 1 4n
Wik, Alfedraifflsr2d, AR E, [F
BF, ZR nf LLRZE ABA XFFFFi5 & IHIER, 5
ABA ELA FE P bl 5 K16 2 B[R] f) 4E
K, ZRWE R LG TR, (HSR E R,
BRI 2 FRURT DU A 20 - 40 - A b LR ZR
IAA fift BB RHIR 77 TR B9 A DG 5T 820, A1t X o
FARMGE S T IHEIER " AR )2 R
R Rl v B VAV 7 N 2 =S N S s S
YRR 5 AR AR, AR 2R RS RS
ROEBUIMC, RZHBMMH AR+ 40 d Mk
ZER N 56.25%, i JZFL 60 d By Rl T & ZF R 1k 5
90%, SRIEZER, dntffh ik ZR Kty
i, #5PeT ABA RIVERT, BT, 7E GA, M
FF, MR R RS TR E T IR
ERUG B, A0 R R R IR BB W R R, L
B, GASHREFLE, Fi+ N ABA & & Ab7E B AIKK
e, I ZR S A REAR T e K ABA X GA Y
PRI, PP AT ZE A A ZR R G2 F
TRONE . T TAA B AR B8 XoF & it Al 1 A o R IR
SRS TR, SRR & bk
A (Cornus macrophylla Wall.) F+ 1 IAA & & 1E
JEBUE BT AR, — B ) 5 S T
ABA & RLTEJZFRAT A i, H Bl 2 A 3L A5 () () A2
KT IR GA i bl )2 FRAL B3 s 8] A% 28 4 528
WK M ZR S REAX RO R, (R AR R
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RHEAR—F,
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IR 2 B Ak 3828 DL S 5 o A BRI 1 T
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FHEM GEEDENAMC, FEER AN
KRG PR, ToK il S iTE R, AT RE
feftaem, FHOG TRk, MR R FERY
AL MRS & i e POD ISR R IEAHSG, H5EHE
F A 2 TR ARG,

AWFFEUEN], RIS B0 T BT X ABA 1 GA,
TR, TR N TR K 2R 22 S
PE RENE 1 15 555 X FR 7 P 45 i A= BEAR TR AR
RN, ZR Fa Tt s Re A bt ABA I /E
GA, T M EIET o« —TEM B A R, It T 3E
KKt 72, o SRS T, AR TR
IEIE S, A AT R 1 A AR by BE e R,
IAA L B[Rl i 2t 1 Fh 1 &, EABESEH, ABA
SRS FRERSRERENMI, ULHEERER
ABA RESINHIFN Tl & ; GA i, IAA SR 5Fh
TRZFREIEAR, RN FF BRI
HRANHT A AR mER . anm i fE 2 5t i A
WP, fEARA T, FhrREEIRMEER S &, B
BUE RN, AR THEARE T AL RE . RERZ
FEUES BhAm v Rl b bR T AR BRARER, 23 (IRR)Z ]
MR EIRSS 7 REDAT A28, HA SRS 1T F -+
KR, LAE W9 & IR )2 BUAT FT i ) AR
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JAEAS FEWEHAE SN T 43 fift Ay Al s RS A AT i v 2
HINTACE Y, AR IR sk B iR AR AL,
NI 3 7 X B S R 9 AR T B R A
( Styrax tonkinensis ( Pierre) Craib ex Hartw.) i
THEEB, PRHR GEBE G2 AL B bR SRR R
4 198) Yy 4 44 25 (Garcinia paucinervis Chun & F.
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4 ZEig

FEARIRZ B R, ZRH AR5 N TE R AN Bk
igp IS AT PR, O R A SR A T R I R SR BE



55 3 )

5Ly LA - AR AR T R 1 R X T2 AR B A B 7

405

i, YU LEE POD G PETT i, REAT 800 BR il 1
St BT TR, ORIPRD T AN B
Y ABA & REAR, BIRMEHEY GA,L 1AA,

ZR

E RN, P, IR AU B AT A R 4

MR TR, O 2RI 4R, PR,
Sk

[1]

[5]

PSR, mAHeE, SR, ska:38, 0. Rtk KR Ak
AT IE AR [ J ], AL, 2017, 44(3) .
82-89.

Yang QP, Xiang ZH, Peng XF, Zhang JJ, Yang YL. Per-
formance of undergrowth seedlings transplanted from
natural forest of Phoebe hui[ J]. Journal of Fujian Forestry
Science and Technology, 2017, 44(3) . 82-89.

ZRAHR, AEBE, 1) M. TR E AR AR ALY TR A A3 A
WFFTBUR AN & R a6 R [ J]. A Mol B 4%, 2008, 31
(1).5-9.

Li DL, Jin YQ, Xiang QB. The geographical distribution,
research status and developmental utilization prospect of
Phoebe Nees plant resource of our country[J]. Journal of
Fujian Forestry Science and Technology, 2008, 31(1).
5-9.

WIAE, TR, BT, BREy, all, & gAY
WRME[J]. RIMlR2E%44, 2020, 48(10) : 71-75.
Xu XJ, Ning LP, Yang L, Liao XL, Li YJ, et al. Wood
structure characteristics of Phoebe hui Cheng ex Yang
[J]. Journal of Northeast Forestry University, 2020, 48
(10) . 71-75.

RAR, MUBLL, ek, AT, mhat, 5. AR
P A0 AR A e 1 T P R ER A TRN [ J ] WAL R
2016, 36(2) . 37-43.

Ma JW, Liu XH, He YH, Shi CG, Yang SZ, et al. Integra-
ted evaluation on cold resistance of container Phoebe hui
seedlings by different fertilization treatments[ J ]. Journal of
Zhejiang Forestry Science & Technology, 2016, 36(2):
37-43.

Ding W, Ning LP, Xiong Y, Shi H, Wang TH, et al. Es-
sential oils extracted from Phoebe hui Cheng ex Yang:
chemical constituents, antitumor and antibacterial activi-
ties, and potential use as a species identifier[ J]. Journal
of Wood Chemistry and Technology, 2017, 37(3) . 365-
478.

Finch-Savage WE, Leubner-Metzger G. Seed dormancy
and the control of germination[ J]. New Phytol, 2006, 171
(3).501-523.

Donohue K, de Casas RR, Burghardt L, Kovach K, Willis
CG. Germination, post germination adaptation, and spe-
cies ecological ranges [ J].
2010, 41, 293-319.

Annu Rev Ecol Evol Syst,

[8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

B, R, B, PRI P MO R AR A B R Ak
B[ J]. BRI, 2021, 42(6) ; 1646-1653.

Ye QH, Wang W, Xie Q, Chen QX. Dormancy physiology
and stratification effects of Chinese olive [ Canarium album
(Lour.) Raeusch.] seeds[ J]. Chinese Journal of Tropical
Crops, 2021, 42(6) . 1646-1653.

LRI T, 4 AR AR T ORARARR P B % A BT 53 D]
WERIT R Sl el k%, 2019; 30-31.

o ERA TR B R P AR R B R A BT A AL
[D]. B . #TAHMORS:, 2015, 42-43.

PNERIE, 20, JREREE, 2R, ZEWUR. AL RO
R R P E R Y B AR [ ] B apoll R
A (ARRRERR) , 2021, 45(1) . 70-78.

Sun HY, Li Q, Zhu MW, Li YR, Li SX. Dynamic changes
of nutrients of Paeonia ostii * Feng Dan’ seed during its
dormancy breaking [ J]. Journal of Nanjing Forestry Uni-
versity (Natural Sciences Edition), 2021, 45(1) . 70-78.
FIEAE, RS, XS, REETE. B AERR IR IR A I K
MR SRR J]. L2, 2017, 6 91-95.

Si QQ, Zang DK, Liu D, Chu ZL. Causes of dormancy
and change of endogenous hormone content in Styrax
obassia seeds|[ J]. Journal of Northern Horticulture, 2017,
6: 91-95.

S, N, BIRTEL, TF, i, WP R AR
UEMBFEAFEDITE [ J]. A PTIR S H5E 23, 2015, 24
(1).91-98.

Ma JW, Li YG, Liu XH, Wang Q, He YH. Study on com-
munity characteristics of natural secondary forest of Phoe-
be hui in Xiangxi prefecture [ J]. Journal of Plant Re-
sources and Environment, 2015, 24(1) . 91-98.

UG, WDU%, REEEE, BhE e, FR A JE R 5T BT U A A
RBEZFREZ S [J]. )7k B2, 2020, 49(1) .
54-59.

Li J, Ou HB, Lin JY, Liang RL. Distribution of Phoebe
germplasm resources in China and characteristic diffe-
rences among main species [ J ]. Guangxi Forestry Sci-
ence, 2020, 49(1) . 54-59.

2R, TERE, MREEDE, XUMERS, SRR, R AR RN ST SR
B9 ISSR Z#r [ J]. sr TAEM T AP, 2018, 16(19): 6428 -
6435.

Li J, Dong LJ, Lin JY, Liu XS, Liang RL. The ISSR analy-
sis of Phoebe Nees germplasm resources[ J]. Molecular
Plant Breeding, 2018, 16(19) . 6428-6435.

ERA, THME, ARG, WRIUE, 2500, . AR Y
FERAME I X e T [ D] B RO e 2 i ( B AR L2
f), 2018, 42(5) : 129-134.

Wang TS, Ning LP, Xiong Y, Chen YX, Li JC, et al. A
comparative analysis of volatile components of Phoebe hui
Cheng ex Yang[ J]. Journal of Nanjing Forestry University
(Natural Sciences Edition). 2018, 42(5) ; 129-134.



406

7R 1

5540 %

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Ding W, Ning LP, Wang YG, Li FZ, Zhang L, et al
Chemical constituents of the ethanol extract from the xylem
of Phoebe hui[ J]. Chemistry of Natural Compounds,
2017, 53(5) . 4764-4895.

JE, XK, ZERAE, 02, SIS, S EAEXT 4 A
AR RS R [ J]. AR B 2R,
2021, 41(7) . 80-87.

Zhou L, Liu ML, Li TH, Zhang XY, Hu SN, et al. Effects
of fertilization on growth and photosynthetic of Phoebe hui
seedlings[J]. Journal of Central South University of Fore-
stry & Technology, 2021, 41(7) . 80-87.

A YA AR FEEMEAR[M], JE, S
# iRk, 2000: 164-205.

Junttila O. The mechanism of low temperature dormancy in
mature seeds of Syringra species [ J]. Physiology Plant,
1973, 29. 256-263.

AR, 2R WA vh R I ) T 1 3 5 RIE AL
BMEAR[J]. FhF, 2021, 40(1) . 56-62.

Yue JM, Li ML, Review of the mobilization and change of
seed storage materials during germination [ J ]. Seed,
2021, 40(1) . 56-62.

XHWIT, EHEE, T4E, K, EI0F. 3R AS R
YR AR B P RS S SR S B P AR AR [ U], b
¥, 2018, 37(10) . 21-25.

Zheng HY, Lei XJ, Wang J, Zhang XJ, Wang YP. Chan-
ges in nutrients and enzyme activity of endosperm during
rooting of three species ginseng medicinal plants seeds
[J]. Seed, 2018, 37(10) . 21-25.

5. AR M]. st Bl it 1985: 76—
102.

Sanchez-Linares L, Gavilanes-Ruiz M, Diaz-Pontones D,
Guzman-Chavez F, Calzada-Alejo V, et al. Early carbon
mobilization and radicle protrusion in maize germination
[J]. J Exp Bot, 2012, 63(12) . 4513-4526.

N, TERF, TAHSE, SmRAE. R BB AT 2R B
IREFRY B[], TR F R, 2021, 19(15):
5143-5149.

Sun RM, Wang L, Wang JQ, Huang JH. The changes of
nutrients in breaking seed physiological dormancy of Fritil-
laria yuminensis X. Z. Duan[J], Molecular Plant Bree-
ding, 2021, 19(15) . 5143-5149.

SRFTHE, sk, mars IR IR A R b A AR A A B
AR DR [ J ] R MO BB R == 4, 2016, 36
(11) . 36-40.

Zhang LM, Zhang ZH, Yu FY, Biochemical and physio-
logical changes of Euscaphis japonica seeds during the
period of stratification[ J]. Journal of Central South Univer-
sity of Forestry & Technology, 2016, 36(11) . 36—-40.
FIE. WG 2 HIA ) B B ORI T o A i 38 5 A g
BE[D]. WA/REE: ARduhkll k%, 2016. 17.

[28]

[29]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

Finkelstein RR, Gampala SS, Rock CD. Abscisic acid sig-
naling in seeds and seedlings[J]. Plant Cell, 2002, 14,
15-45.

Tada Y, Kashimura T. Proteomic analysis of salt-respon-
sive proteins in the mangrove plant, Bruguiera gymnorhiza
[J]. Plant Cell Physiol, 2009, 50(3) ; 439-446.

L. AN E UL B AR T AR AR AR AR [ J ] B
MAEHE, 2020, 3. 51- 52,

Jiang T. Effects of different stratification treatments on
seed biochemical indexes of Phellodendron amurense[ J].
Protection Forest Science and Technology, 2020, 3. 51—
52.

FIRHL. BRRIEFN T RIS K AE JZ UL AR v AR T A i BT
FE[D]. AL Tkl R, 2018. 7.

TG, BB fE R RIR K0T & AEFAFSE[ D). P AL
AUl K%, 2005 31.

Wk, B, EEE, AR, BRARS. PSRBT R AR
AREM T2 BUL R AR BRI R (U] T E M,
2021; 1-10.

Yang SL, Xiang M, Wang Z, Long GG, Chen FJ, Physio-
logical characteristics of two resistant Sinomanglietia glau-
ca seeds in stratification [ J ]. Molecular Plant Breeding,
2021; 1-10.

Duque P, Chua NH. A bromodomain protein induced
during seed imbibition, regulates ABA and phyA mediated
responses of germination in Arabidopsis [ J]. Plant J,
2003, 35(6): 787-799.

T, R, kAR, RIE. RPDIR AR IR IR S5 R T Y
TEEALGI[J]. MY A FE24R , 2016, 52(5) : 599-606.

Yu M, Xu H, Zhang H, Zhu Y. Regulation of plant hor-
mones on Seed dormancy and germination [ J]. Plant
Physiology Journal, 2016, 52(5) ; 599-606.

XU, skpiss, mORIR, Fhiflh, mAM, 5. FhrIkiRS g
RER[J]. A TRYEF, 2020, 18(2): 621-627.

Liu HN, Zhang KL, Zhao DQ, Sun J, Meng JS, et al. Ad-
vances in studies of seed dormancy and germination[ J].
Molecular Plant Breeding, 2020, 18(2) . 621-627.
GHERE, ZEAMR, L7, PR IRIRZ BUS R b IR
REmMa S BARIE[J]. PduiE ¥ % 4, 2014, 34
(11) . 2255-2261.

Jin YQ, Li DL, Huang XF. Dynamic variation characteristic
of endogenous hormone content in Cornus macrophylla
seeds during cold stratification[ J]. Acta Botanica Boreali-
Occidentalia Sinica, 2014, 34(11) . 2255-2261.

Rohde A, Bhalerao RP. Plant dormancy in the perennial
context[ J]. Trends Plant Sci, 2007, 12(5) . 217-223.
Villers TA. Effect of regulators on seed germination[J].
Planta, 1968, 82. 342-354.

Dong LH, Chao H, Jia LY, Shi HS, Ping FY. Constructing

the metabolic and regulatory pathways in germinating rice



55 3

5Ly LA - AR AR T R 1 A X T2 AR B4 A B 7 407

[41]

[42]

[43]

[44]

[45]

[46]

seeds through pro-eomic approach [ J ].
2011, 11(13) . 2693-2713.

Koornneef M, Bentsink L, Hilhorst H. Seed dormancy and
germination[ J]. Curr Opin Plant Biol, 2002, 5. 33-36.
Zehra A, Gul B, Ansari R, Alatar ARA, Hegazy AK, et al.

Action of plant growth regulators in alleviating salinity and

Proteomics,

temperature effects on the germination of Phragmites kar-
kal J]. Pak J Bot, 2013, 45(6) . 1919-1924.

BRI X AR 5 e ) B Ak e R R A
#[D]. fiilF: AT K%, 2020; 4-5.

Li TH, Min XH. Dormancy characteristics and germination
requirements of Phoebe bournei seed [ J|. Sci Hortic,
2020, 260; 108903.

T, AREE, RS, HUY, ZEAL BN SRR IR R
PSR [J]. Rl R, 2020, 56(12) : 157-165.
Yin DJ, Bu FQ, Xu YF, Hang B, Li C. Dormancy charac-
teristics and breaking methods of Vitex rotundifolia seeds
[J]. Scientia Silvae Sinicae, 2020, 56(12) . 157-165.
BEARPH, A IR A2 A X BORS R A AR 1k A4 52 i

[47]

[48]

[J]. HEEERZ, 2021, 32(3): 724-726.

Xue CY, Yang SH. Effects of cold stratification on the
physiological changes of Polygonatum sibiricum Seed[ J].
Lishizhen Medicine and Materia Medica Research, 2021,
32(3). 724-726.

RBE, TR, GREKE, M IR AR SR A IR IR A
BIBESELJ]. PRl BT 24, 2019, 39(1) : 45-51.
Zhao J, Zhang ZH, Hou QY, Yu FY. Investigation on dor-
mancy characteristics of Styrax tonkinensis seeds [ J ].
Journal of Central South University of Forestry & Technolo-
gy, 2019, 39(1) . 45-51.

RRA, B, S, RO A%, & BRmaHEY &
LM RIRPLEE [ J]. B RE, 2018, 37(5):
1371-1381.

Zhang JJ, Wei X, Chai SF, Wu SH, Zou R, et al. Dor-
mancy mechanism of the seeds of a rare and endangered
plant, Garcinia paucinervis[ J]. Chinese Journal of Ecolo-
gy, 2018, 37(5): 1371-1381.

(PTG FHEK)





