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Abstract: To determine causes of seed dormancy with Paeonia rockii seeds, this research studied seed coat
permeability, inhibiting substance strengths using peas as the material, the growth status of different explant
cultures and did difference analysis. Results showed that permeability of seed coat had certain effects on water
absorption and respiration intensity of seed; some of the peas placed in endosperm, embryo, and seed coat ex-
tracts with P. rockii seeds before germination, took root with rooting rates of endosperm <<embryo <<seed coat;
however, none of the epicotyls germinated. Rooting rates of peas in endosperm and seed coat extracts with ger-
minated or sprouted P. rockii seeds were higher than those with seeds that had not germinated; they all had
partial epicotyls sprouting, but no differences were found between those with germinated and sprouted P. rockii
seeds. Rooting rates of P. rockii increased with complete seeds << peeled seeds with seed coats alongside <<
peeled seeds<<embryos (embryos or embryos without cotyledons); however, none sprouted. Both embryos and

embryos without cotyledons required low temperature treatment before they could germinate. Thus, (1) seed
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coat permeability, inhibitory substances in the seed coat and endosperm were reasons for hypocotyl dormancy
with P. rockii seeds; (2) changes of inhibitory substances from rooted seeds to sprouted seeds had nothing to
do with epicotyl dormancy meaning reasons for epicotyl dormancy were probably inside the embryo; and (3)
low temperature could release epicotyl dormancy, but removing seed coat, endosperm, or cotyledons could not.
[Ch, 8 fig. 1 tab. 47 ref.]
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Figure 1 Change in water absorption of Paeonia rockii seeds
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Figure 2 Chang in respiration intensity of Paeonia rockii seeds
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Figure 3 Rating rate of peas in different extracts

Ox OMEk BKIL B
AN [R) 7 B e n AN [F) Ab 31 ) 22 57 5 25 (P<<0.05)

B4 3maAERRRBRFOREK

Figure 4 Root length of peas in different extracts
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23 THBEREFRER

T A 8 Al L. AREE 1 7E 60 d P KBRS FFpF I A MR, kAR AR B R W e T LA A BE Ak
B2 0] LAY R Bl Rz I B B A5 S K . m A RZ ), DR B R R Rl DI IR AE R i T, S AL PR 1 OAH

o, SBEA PR P AR, {260 d NAX 6% FhFAEA ; Mikb#E 3 tAb®E 2 KA 2y 14 d, 60 d B A 4R
K%%%,R%%%ﬁ&ﬁﬂ$mMﬁﬁﬁ%iﬁﬁﬁ&*ﬁ%ﬁ%ﬁ?%%mkm%ﬁ;5&@3@
Fo, AbBE 4 FIALRE S $RELZY 26 d AR, PIEEER 12d )5, TREHENJT G MK . B, 60 d A= i R 2
90%, 7£5 PMAbFP AR, AMRREES, HWELREZS, v ILFrx IR A If Jesem. i
WA A, BRIE (AL BE 4 FNAb 3 5) A0 A FRFLI IR (L0 3 3) A AR TR I AT, JSBRAh Bz B R FL AT LA
R BE T IRl R, R A AR

M T RO R4 4 CAIRR AL P A A= MR R B AR AR 27 b R A b Rl i & %6 3858 O, TG I Ak /5 7

70 & 100 a

=2 _]E a
L R
60 b 30 -
50 = "
_040_ ¢ ;\3—60_
Ssof ﬁm— >
20 F
d d
10 F Ij r] 20 . c
0 0 £3 L
1 2 3 4 5 1 2 3 4 5
e VSRS
AN TR) 7 BE R 7R AN R A B TR) 22 57 5 35 (P<<0.05); AN ) S B 3R TR AN [A) A 28 ) 22 53 W 35 (P<<0.05);
AL PR e R T, AL BN Bl o BT 55 11 AL FEL Ky SE R T, A BE2 G Fh O E T 55 (1)
PR, A3 kR, Ab H4N g A F R, ANFE3N AT, AR B4 SE HE
B, AR5y 257 IR BRI, Ab 35N 25 7 4 IR
|7 R AR SAE AT 0 8 A A AR ] A8 RREA&EEsASFATF 60d Ky EMRE

Figure 7 First rooting time of Paeonia rockii different treatments Figure 8 Rooting rate of Paeonia rockii different treatments



BISEH I Mz z 5 BT R T R R 5 ) 758 501

B LR K R K T3% 0, B R1 ARAELERHEAFHEN ERMEEER ERHK
k27 cem, HHELLEFZR, A WALZEFR Table 1 Epicotyl germination rate and length of Paeonia rockii embryo in

F AN 8 IR AS BE TR BEAL ST Rl T

different treatments

. sl oo b3 ol ] /% I fem
FRRRIRIR . x5 JING 45 [ BF 58 45 R R wﬁ\wﬁ;fgm Liﬁ:ﬂﬁi ztj:%(izx
G 1 7S 2 + 4. a . + 0. a

— N It H. o3 4y 1
H,ﬁMAﬁ?*tf%%M#?fwTﬁfffi e AL B A 0.00£0.00b  0.000.00 b
VR S A B, iy S e 3 o7, T R A R %iﬁﬁ%% 4 CATGIE b 3 B 2 M 5 7333+471a 281 +047a
WY, S R RIRICR R, XS AR e s g om0 2 A o 0.00 £ 0.00 b 0.00 +0.00 b

Al VLW B0 /NE FREA R 268 22 5 8. % (P<0.05)
3 w5t
3.1 #ig

Tl e B PERF R ] . b B X S8 B AL P 1T~ A9 W 7K 238 R W I GHUOR A — S8 52, S BR D B B4 s LR oK
PR FNNT I R 2, PR K R

PSR RO R . KB PR TR . R IRFLS E A IR, o, R A B0
S fe 55, R FL I A 5 B Sk, X 5 PP Paeonia ostii ™, DU 4EFE P decomposita™ 2 AR,
15 KAE AT P ludlowii ANTa], FLRR Rz (0400 4 o3 ik, i R 2L A 40 il 4 o 5 55 205 ol Bz S R 2L % B
G E RS A P B B A A AR S R R I B TR, ARG Rk E R IEE B AR L, HAEE
R A Fb fe SR FLER IR P Bl G BRI A R R, I, SR PR 1 AR AR S5 IR EL
w2 O B B A G, T b R B R S AR RS B ke 2 R R iz SOV FL Hh A A o e Y AR Ak
TR RER,

ABFFEREAT T AR AL R R IR TR0, 456 9 S0 Al ge i AE W E 7 0 PR R T SR B PR T
PRI IR o S50 UNT o Bh—F T ISR AR f D D56 45 il R f AL B 0 008 1, 7 B R 2L ) 410 361 4 o
A e K L AT DA R R IR AR, (R aF AR AR ol B RSt OARHIR iy D DAL A AR e A pl R R L 1 410
PR TC K, RBRANE . L Bt JC A B LR B, 200 28 i A A 34 7 T g B b R b AR B
32 iFig

Tl —F 5 M 9 B i D o D i A AR 2, R DL O A0 R BORE €835k (HPLC) , AR 3 7k (GS) il
Tt EDK 6 95 VR A ARG 00 5 (ETIS A ) 8515 330 6 35 ] LJCHE 400 ) 400 o LA 3 28 B AN [R) 0 38 b 2 A7 0 e, (L 45
YRR A, HA B — il o AR 55 SR o AL G800 A I 125 BN R 310 i 40 o 2L A4 70 26 3
PR VEATIE , T LU S5 17 Hh 0E HA  BAsR s o A IR ZE il e il g, A2 8CRAE
3¢ Brassica pekinensis ¥FVE R85 LRI AR, W1 B A6 LE W5 Trillium kamtschaticum FF 549 B EE KR $2
WO SRR A A R YA R A RIE T, T QPR CER IR PN A AE K IO B & 5, B W] R+
Hh R A ) 4 SR AR AL S s DA Sapium sebiferum TRl i R FL R SR A0 SRR AR K,
H R LI 4 0 A 4 P 5 T AR Rz i S, e, A0RRER Quercus acutissima™', 41542 Taxus chinensis'",
A Allium victorialis™, M) Cyclocarya paliurus™', 54 Tilia amurensis ™ % Ff TR IR A WF 58 T 24
R SRR SR i A i B8 A Rk 8 58 LA ) B e 55 o A 85 AR I SE Brassica campestris
VES & ARE, T JE 46 20 SR R & 250058 T R T 4L A Taxus maired Fit 2 5 3L v (1 410 i
VITsRES , Mk B AL SR BTSRRI SR W R A A N D T DU AP L SR BE PR b i A A
o 34 D EONR FH/INGZ Triticum aestivum 157 & A RHIEAT 3056 90 52 04 A= 000 72 o 10 SONG 45 % g
JALFHRBFE R, oA B B IR A 3 & A s Bl N 2 A A K g i, HOVR L EL A S A A
IR R ESE . WS ANER TR TC B IR Ak, I B R SR DA R A R 45 T
T FR A K HEF R T A B R B IRR 2, B SO AR AR RE M, HL DL R R AR TR
o R TS B A N 7 v S S R o e e ONE A T N O %ls  O  L  AW =  E5 W)
Wi e kL, AT DL EE R MR RO S A B R IR A K s

Tl FRAR 5 8 A e — AT E Al 72 . KRR TEIRIRFh 7ol i A e R ZF il e, |
P AT DA R K SCA B R AR R, EEARRME . i FURRMEWANRIIRES . M



502 TR AN N N = 1 2018 4 6 J 20 H

RAEF T RIR S b BA 0 mE M . A% R (GA) MLV BR (ABA ) 248 W) B -1 & 45 h Y 2
REEAHYBER, WEBAREYOEN, A B YR 1 R 0 ORI 5 8 &7 GA AT LG 5 P IR K i
WPE, Hs A KRS AR PGS, JF REAS A BEAR I BT 20, PR HEIRIG R 2EHC S R IR HIR ) i
BRA O, ABA MR I i RpORAR, $03IFh 7985 &, ABA A= ¥ & B AE G JE R 2% 55 0] LS BRI o
PP, AJ2 Paconia lactiflora W55 37 OB R 8L, 76 S NRBEBE I oo A GA ] LT B R 1 il A
MR, #7 PR RE SR AL P A 100 mol - L7 (1) ABA, W] GA fig #F I IRl R IR i) 7 FH At 23 58 e g il =, A i
FEFRW, ABA o] LA GA i o JER ERIE LS, [FBSREMH B-1, 3-H MG Rk, HmILEL B 5
P AR, SEGE R R Y Ak, iR (CTK), ZM(ETH), 3R AR (BR) S L2 W
B 5 Fh FIRIR B & A i, W ETH X IR ST Arabidopsis thaliana, i 5., MHE Nicotiana tabacum %%
VEZAE T 10 A& oy R BRE A& MR S, I AFAE — L6 H A X Al W) Fl IR IR B A 520
ALEY) . WP 2. ST ER . ST AT DT S 0 R A A A AR T M AR R i i R R

AIFFEI : Wi S AEEM G BOR 2F G W S B PR IR R PR T M A AR e L R R AR L RN
TAERAM S BEAL PR IR SR M 09 o X AT RE S A2 MR B & 2 1) S8 BRE AL P AR S ZE Rl il 1B i Ak
BT, TR A T Rk s AR R AR R I AL PR A RO, HAL PR A Y
B XF Z2 R 4 ) A B R AR T AR 9 K e B b 00 b R B R, N RE A
ES AR T U it NP R N RHIE KR 7/ ey (e W S B a3 ¢SO e 01 Rd Sl VI = 1172
JUH I R A 4 B i A S S, O 2l B A IS I R W

4 5% ik

(1] WtEEST, WIFE. A2 @4t FH AL o3 2R D s F R R AL BT ). MW 0 2K °A 4, 1999, 37(4): 351 - 368.

HONG Deyuan, PANG Kaiyu. Taxonomical history and revision of Paeonia sect. Moutan (Paeoniaceae) [J]. Acta Phyto-
taxon Sin, 1999, 37(4): 351 — 368.

(2] AL P EAL A 8 UBIM]. dat: Bl mi b, 1922

(3] SoprH, AOtte, EF, . AR S REAPHFI DI A PR 787 R R S SR Rk R ] 2 RETE,
1995, 3(2): 84 - 87.

JING Xinming, ZHENG Guanghua, PEI Yanlong, et al. A study on the relationship between seed germination of wild
Paeonia rockii and P. szechuanica and their endangerment [J]. Chin Biodiversity, 1995, 3(2): 84 — 87.

[4] KENTZER T. Gibberellin-like substance and growth inhibitors in relation to the dormancy and afterripening of ash
seeds (Fraxinus excelsior L.) [J]. Acta Soc Bot Pol, 1966, 35(4): 575 — 600.

[5] AMEN R D. A model of seed dormancy [J]. Bot Rev, 1968, 34(1): 1 — 31.

(6] JHHAE, EX, R BT R R AR WO SR A T 8 R A [ ] Bkl B A, 2011, 39(25):
15245 - 15246.

ZHOU Liping, XIA Huan, YIN Dingsen. Effect of crude extracts of Paeonia rockii seeds on germination of rapeseeds
[J1. J Anhui Agric Sci, 2011, 39(25): 15245 — 15246.
(71 JACE, WEEEI, R, SF. SKBEHPE R ORBR A R AR R BT [T ] WAL AR B2 2002, 30(1) 59 ~ 60.
ZHOU Renchao, YAO Chonghuai, PANG Jun, et al. Studies on characteristics of dormancy and germination of Paeonia
rockii [J]. Hubei Agric Sci, 2002, 30(1): 59 — 60.
(8] FEFZ. MW AMAMLRIFI LR IM]. dbat: @EHFE i, 2006,
[9] JING Xinming, ZHENG Guanghua. The characteristics in seed germination and dormancy of four wild species of tree
peonies and their bearing on endangerment [J]. Acta Photophysiol Sin, 1999, 25(3): 214 — 221.
[10] T 35F, KA, BN, 5. ROPHE PR 738 58008 3R 57 4 F0 4l i AR K B 2 e () ] di v Aol 7 4,
2015, 27(6): 961 — 965.
DING Yan, GUO Taijun, SUN Xiaogang, et al. Effects of Paeonia ostii  ‘Fengdan’ seed exiracts on seed germina-
tion and seedling growth of cabbage [J]. Acta Agric Zhejiang, 2015, 27(6): 961 — 965.

(U1 R4, XDGsr, wy e, S5 WAL PRRD 712 32 0 5 i M s e wn R L) ). Bl 2054, 2012, 39(2): 370
- 374.
SONG Huixing, LIU Guangli, GAO Suping, et al. Effects of crude extracts of Paeonia decomposita seeds on germina-



BISEH I Mz z 5 BT R T R R 5 ) 758 503

[17]

tion and activities of antioxidant enzyme of Brassica pekinensis [J]. Acta Hortic Sin, 2012, 39(2): 370 - 374.
Moz, k&, kR, 5 RAEEEE PRl 7 W] %A SR P S A AR AR R0 B A5 [T ], HOR ARk K227 4,
2016, 51(6): 58 — 63.

QIU Yunyun, ZHANG Lei, NI Shengwu, et al. Preliminary study on characteristics related to germination and rooting
technology of Paeonia ludlowii seeds [J]. J Gansu Agric Univ, 2016, 51(6): 58 — 63.

B Y AR SR RBS HOR [M]. JE At S S 0F AL, 2000.

SHAO C, LIU J Y, ZHANG S N, et al. Bioassay of endogenous germination inhibitors in Trillium kamtschaticum seed
[J]. Seed Sci Technol, 2016, 44(1): 224 — 232.

QIAN C M, ZHOU J, CHEN L, et al. Bioassay of germination inhibitors in extracts of Sapium sebiferum seeds of dif-
ferent provenance [J]. J Hortic Sci Biotechnol, 2016, 91(4): 341 - 346.

XU, AEPME, XU 4, SR RRERAD T BT A A A AL L) ). Aol R, 2012, 48(9): 164 - 170.

LIU Yan, LI Qingmei, LIU Guangquan, et al. Inhibitory mechanism of seed germination of Quercus acutissima [J].
Sci Silv Sin, 2012, 48(9): 164 — 170.

T, R, AR, S B LLEAS R TR ZF ) BRI A ST ], ROk R AR, 2009, 31
(5): 78 — 83.

YU Hailian, LI Fenglan, ZHAO Cuige, et al. Germination inhibitors in seeds of Taxus chinensis var. mairei [J]. J
Beijing For Univ, 2009, 31(5): 78 — 83.

FKABF, XU, HKE, S S AR TG Y s e s L) ). Ry, 2012, 31(1): 49 - 52.

ZHANG Zhongbao, LIU Liyan, ZHANG Lei, et al. Preliminary study on the inhibiting substance in Allium victorialis
seed [J]. Seed, 2012, 31(1): 49 — 52.

W, TR, O THE. RN T ARERALEI [T ). Mok B, 2011, 47(3): 68 - 74.

SHANG Xulan, XU Xizeng, FANG Shengzuo. Seed dormancy mechanism of Cyclocarya paliurus [J]. Sci Silv Sin,
2011, 47(3): 68 — 74.

PV, AR SRR T A TS () ] BB, 2009, 7(4): 34 - 35.

SUN Bin, JI Shugin. Inhibitor of germination for seeds of Tilia amurensis [J]. Prot For Sci Technol, 2009, 7(4): 34
- 35.

HIEE, VAR, 5K/, 55 fr 4L GRS R R AR BO h Sefh F i & S 4 i AR K ny 2 m i g [T ], E gk
iR, 2010, 26(7): 124 - 127.

TIAN Shengni, SUN Qiwu, ZHANG Xiaoping, ei al. Studies on the effects of Taxus chinensis var. mairei seeds ex-
tracts on seeds germination and seedling growth of Brassica campestris [J]. Chin Agric Sci Bull, 2010, 26(7): 124 -
127.

W5, X6, R, . DAL PHIRFUIR 5 W00k SRl 3 81 & 15 4l i AR 2w [ ). 5 R ARk 4,
2013, 26(1): 89 — 92.

YANG Yong, LIU Guangli, SONG Huixing, et al. Effects of Paeonia decomposita endosperm extracts on seeds germi-
nation and seedling growth of Brassica campestris [J]. Southwest Chin J Agric Sci, 2013, 26(1): 89 — 92.

SONG Huixing, LIU Guangli, CHEN Qibing. Effects of aqueous extracts of Paeonia decomposita seeds on germina-
tion and some metabolic activities associated with growth of wheat seedlings [J]. Acta Biol Hungarica, 2012, 63(3):
362 - 371.

WAz, KR T RS AR S AR A R AL BEXE RGP PR T W R A4l A K s [T ). B 20 2E 4, 2008, 35
(4): 553 - 558.

CHENG Fangyun, DU Xiujuan. Effects of chilling and gibberellic acid on the seed germination and seedling growth
in Paeoria ostil ‘Fengdan’ [J]. Acta Hortic Sin, 2008, 35(4): 553 — 558.

KROCK B, SCHMIDT S, HERTWECK C, et al. Vegetation-derived abscisic acid and four terpenes enforce dormancy
in seeds of the post-fire annual, Nicotiana aitenuata [J]. Seed Sci Res, 2002, 12(4): 239 — 252.

LIU D, YU HL, LI F L, et al. An analysis of dormancy and dormancy release in Taxus chinensis var. mairei seeds
[J]. Seed Sci Technol, 2011, 39(1): 29 — 43.

PHARTYAL S S, THAPLIYAL R C, NAYAL J S, et al. Seed dormancy in Himalayan maple (Acer caesium) 1I:
bioassay of inhibitors [J]. Seed Sci Technol, 2003, 31(1): 13 - 20.



504

LN /N NI S 2018 4 6 J 20 H

(28]

(29]
(30]
(31]
(32]

[33]

[34]
[35]

[36]

[37]

[38]

[39]

[40]

[41]

(42]

[43]
[44]

[45]

[46]

[47]

CIRAKA C, KEVSEROGLU K, AYAN A K. Breaking of seed dormancy in a Turkish endemic Hypericum species:
Hypericum aviculariifolium subsp. depilatum var. depilatum by light and some pre-soaking treatments [J]. J Arid
Environ, 2007, 68(1): 159 - 164.

XU Qian, BUGHRARA S, NELSON C J, et al. Mechanisms of seed dormancy in zoysia (Zoysia japonica Steud.) [J].
Seed Sci Technol, 2005, 33(3): 543 — 550.

AMEN R D. A model of seed dormancy [J]. Bot Rev, 1968, 34(1): 1 — 31.

WAREING P F, SAUNDERS P F. Hormones and dormancy [J]. Annu Rev Plant Physiol, 1971, 22(1): 261 — 288.
MURDOCH A J. Seeds: Ecology, biogeography, and evolution of dormancy and germination [J]. Crop Sci, 2000, 40
(2): 564 — 564.

HILHORST H W M. A critical update on seed dormancy (I) primary dormancy [J]. Seed Sci Res, 1995, 5(2): 61 —
73.

KERMODE A R. Role of abscisic acid in seed dormancy [J]. J Plant Growth Regul, 2005, 24(4): 319 — 344.
CADMAN C S C, TOOROP P E, HILHORST H W M, et al. Gene expression profiles of Arabidopsis Cvi seeds during
dormancy cycling indicate a common underlying dormancy control mechanism [J]. Plant J, 2006, 46(5): 805 — 822.
BUCHHEIM J A T, BURKHART L F, MEYER M M. Effect of exogenous gibberellic acid, abscisic acid, and benzy-
laminopurine on epicotyl dormancy of cultured herbaceous peony embryos [J]. Plant Cell, Tissue Organ Cult, 1994,
36(1): 35 - 43.

RITCHIE S, GILROY 8. Abscisic acid signal transduction in the barley aleurone is mediated by phospholipase D ac-
tivity [J]. Proc Natl Acad Sci, 1998, 95(5): 2697 — 2702.

AMRITPHALE D, YONEYAMA K, TAKEUCHI Y, et al. The modulating effect of the perisperm-endosperm envelope
on ABA-inhibition of seed germination in cucumber [J]. J Exp Bot, 2005, 56: 2173 — 2181.

KUCERA B, COHN M A, LEUBNER M G. Plant hormone interactions during seed dormancy release and germination
[J]. Seed Sci Res, 2005, 15(4): 281 — 307.

LINKIES A, LEUBNER M G. Beyond gibberellins and abscisic acid: how ethylene and jasmonates control seed ger-
mination [J]. Plant Cell Rep, 2012, 31(2): 253 - 270.

SHIMADA T. Nutrient compositions of acorns and horse chestnuts in relation to seed-hoarding [J]. Ecol Res, 2001,
16(4): 803-808.

SHIMADA T, SAITOH T. Re-evaluation of the relationship between rodent populations and acorn masting: a review
from the aspect of nutrients and defensive chemicals in acorns [J]. Popul Ecol, 2006, 48(4): 341 — 352.

RICE E L. Allelopathy-an update [J]. Bot Rev, 1979, 45(1): 105 - 1009.

BIRH, X, W, 5. Rt (Paeonia ostii T.) B 7 ¥ ot 9K I & HAE FIALA [T 1. A28~ 4k, 2009, 29
(3): 1153 - 1161.

QIN Yiming, NIE Liuwang, HUANG Yugqing, et al. Detection of Paeonia ostii auto toxins and their mechanism [J].
Acta Ecol Sin, 2009, 29(3): 1153 - 1161.

FORH, EXRE. 25 AR A 3R &L et ) ). A2 r A, 2009, 26(6): 76 - 79.

QIN Yiming, NIE Liuwang. Auto toxicity of medical peony and their control measures [J]. J Biol, 2009, 26 (6): 76 —
79.

TR, BUNEE L PE I KA [R] 9 500 5 U X A S S )y B AR B R & [T . e R, 2012, 30(3): 21 -
26.

GUO Feng, LUO Xiaoyong. Inhibitory effects of Paeonia suffruticosa leaves and the extracts by different solvents on
seedling growth of Lactuca sativa and some other plants [J]. Weed Sci, 2012, 30(3): 21 - 26.

BNG PSR g A BR RS RS [) ]  R, 2011, 37(2): 87 - 90.

LUO Xiaoyong. Herbicidal activities of different organs of Paeonia suffruticosa [J]. Plant Prot, 2011, 37(2): 87 — 90.



