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Abstract: [ Objective | Euscaphis konishii Hayata is a plant species unique in China, valued for both
medicinal and ornamental purposes. Its seeds exhibit complex dormancy characteristics, typically requiring
natural sand stratification until the spring of the third year to meet production requirements (achieving a
germination rate of around 75% ). Exploring the developmental process and physiological mechanisms of its
embryo after-ripening can provide a theoretical basis for the research on dormancy breaking and seedling
propagation techniques.[ Method ] Seeds from naturally matured E.konishii fruits were subjected to natural sand
stratification for 0, 30, 60, 90, 120 and 150 days. Morphological changes in the embryo, germination
characteristics, storage substances, reactive oxygen species, and endogenous hormone levels were measured at
each stage. Furthermore, principal component analysis (PCA) was employed to systematically analyze the
physiological dynamics throughout the stratification process.|[ Result | (1) The germination rate and germination
index of E. konishii seeds increased significantly with prolonged stratification time.The germination rate was 0%
at 0 d, which increased to (24+2.16)% after dehulling. After 150 d of stratification, the germination rate
reached (35+1.29)% , and notably increased to (89.5+1.26)% upon dehulling. The embryo rate also showed an
increasing trend , with a significant increase observed at 60 d compared to 0 d and 30 d.(2) The embryo after—
ripening development could be divided into three stages : Stage 1(0-30 d) , characterized by a relatively compact
embryonic tissue structure; Stage I1 (60-90 d) , featuring elongation of radicle and hypocotyl cells and
expansion of the plumule ; Stage 111(120-150 d) , marked by rapid growth of embryonic organs and degradation
of the endosperm. (3) Soluble sugar and soluble protein contents increased significantly during stratification,
with o —amylase activity peaking at 60 d.The contents of abscisic acid (ABA) , jasmonic acid (JA) , zeatin
riboside (ZR) , and superoxide anion (05 + ) decreased significantly, whereas the contents of indole-3-acetic
acid (IAA)and hydrogen peroxide (H20,) , as well as the ratios of IAA/ABA, (GA,,;)/ABA, (GA,,,)/ABA, and
(GA,;+IAA+ZR)/ABA, increased continuously. (4) PCA revealed that ABA and JA exhibited high negative
loadings on PC1, while IAA/ABA, (GA | .3+IAA+ZR)/ABA, germination rate, GA/ABA, embryo rate, soluble
sugars, and (a+ ) —amylase activity exhibited high positive loadings on PC1.The time points of 60 d and 90 d
were identified as the turning points where sample points shifted from the negative to the positive axis of PC1.
[ Conclusion | E. konishii seeds complete after—ripening after 150 d of natural sand stratification (autumn—
winter—spring ) , with the period of 60-90 days identified as the critical phase.The degradation and conversion of
storage substances provide essential energy support for embryo development.The increases in IAA, H20,, [AA/
ABA, and GA/ABA ratios, coupled with the decrease in ABA, JA, and O, -~ contents, collectively create a
favorable internal environment for the after—ripening development of E. konishii seeds.
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Fig.1 Changes in soil temperature and humidity during the natural sand storage stratification process of Euscaphis konishii seeds
22 MFRFRREEHTH

F Pl 2 AT R0 [ 145 B A A o 1) K 24 238 SR 278 B4 Bl 2 BT ) 7 S T e b T, R SE R R
TR AL T AR TP T 62 BU150 d i, E52F0 710 & 2E R K5 (89.5+1.26) %, 1M K 5%
T AR (35£1.29) %, I\ E5efh T K ZF B RE | WDUZ T 0~150 d W] 4324 34 BB, TR Be ()21
[ 0~30 d) , & 234 AK 5 LR Bt OZ AR 60~90 d) , & ZEZFF IR AT BT in s LB B (JZ R 120~150 d) , &
ZER MR FERE N . R i 2 B[] ) ZE R S B T34 J2 R 60 d ORI R B 3 IR0 d Al
30 d 1Y, 7EZ TR 60 d J5 R 3 A 3G A0 H A 35 3] 250K 7, B B2 R 60 d 2 IR 3 3 iy — A SC B Ty
HE2).

FI SR VD R v B 14 P A A A I 25 S L 5 A AR A A B 3 TR o A SR VD IRUZ AR 0~30 d, i
A2 B IR RS IRZE ) B b 58 il HL2H 21 45 K A 0T 80 IRFL 58 3K, 4l U a5 Py 2 4 HL YL (04
U, BEESFp - Ab TR BRCRAS ARG shA K. 76 A SR VD HEUZ AT 60~90 d, IR RIS i) 4 21 45 44 AR A 4%
B AT R i JIRPL DI 220 W A8 0 240 B TR) B3 K, IR ZLAE Rl b i o Ll s 72 )2 F1 90 d i, i
FIXEE R . TEJE TR 120~150 d, AR 20 A 1< B8 Dy B S, JIR AR IR 28 1) A= 4K ik — 2D Mg ik, 525
FRE R R A= K & T T U IRFL D o R 4 L R i 4
23 MEYRESEREMEEETWL

(] 145 B A4 Bl [ SR V02 AR e e ) ST i B DE R Bl AR AR B 4 R . R R 30~150 d
Rk S RSB E B TREROM T EH& IR Z 2R AR E ., TREEEASEAZEMN304d
B LT 7EJZFR 60 d B )3 TR, 25 P28 Db ATV PERE 3 i 0 (ot B) — T M3 I 1 A fh e 4
— 2 72T B2 BT TR Z R R 60~150 d NS Il . - TER RIS PEAE [ K2 R
2 M B AL i S TR AR 60 d I HG Iz SR s (E, 7EJE AR 90 d IR I FEZ AR 120 d i S 2 A
(B, ZJ5 SUN R B-VEM B M B2 FR AT SR 2 TR 7R )2 R 150 d Bhs B R R AE



55139 PV 5 145 B RS A b 1 SR 2 AR i rh R I 38 - 135 -

—A— R X3RRI T Uncoated seed 35T A R EFFFUncoated seed
100 | —&— RFEAFShelled seed —A— RFEAFShelled seed
a 30
a
P %\
9 sof a " W 25 Tea
s ) .
= Q /
: /o
£ 5 E /
S o y
g & 6or o] b EiuggS /
N =
g — - I
o B / gD /
S 40 F /’/ a = /
] / & & i b b/
G / h 4 &
é‘\\‘gf( ’ - b o
2or L b 5 F ¢, c // . ///f
c c X — c G
d d & a A?,/QE//'F &
. S . ! ! 1 1 0 L ! ! ! 1 1 1
0
0 30 60 90 120 150 0 30 60 90 120 150
J2FRBT[E]/d Stratification time J2FBT[E)/d Stratification time
94
a
a ///Q}
93 2)////9
a
92 r //6(
il
. /
a9 /
M o9 )
i £ -4
=
90
b
89
88 1 1 1 1 1 1
0 30 60 90 120 150

ZRBH)/d Stratification time
ARG F R RN ) AR BY BEH] 22 57 .3 (P<0.05) .
Different lowercase letters indicate significant differences among stratification stages (P<0.05).
B2 A2 AR S0 B Ok B A o1 2R 30 R PR B IR AR 4k
Fig.2 Changes in germination rate, germination index and embryo rate of Euscaphis konishii seeds

during different stratification periods

V)| AR D) 1

60 d

PR X I
1 RAR 5 2 Il 3 IR 2F s 4 T 5 5 R 3L
1:Radicle;2:Embryo axis;3:Plumule;4: Cotyledon; 5 : Endosperm.
3 ASRUDHEYZ R A b A B A A R A AR Ak

Fig.3 Changes in embryo morphology of Euscaphis konishii during natural sand storage stratification
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Fig.6  Variations in the content and ratio of endogenous hormones during the stratification process of Euscaphis konishit seeds
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