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Seed germination characteristics of wild plant Clematis
dilatata with extremely small populations
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Abstract: [Objective] This study aims to explore the reasons for dormancy of Clematis dilatata seeds and find
effective methods to break dormancy, providing a basis for the protection, development and utilization of this
plant. [Method] Using seeds of C. dilatata as experimental material, the morphological traits, seed coat
permeability, and endogenous inhibitors (using seeds of Brassica rapa var. glabra as the receptor) were
observed. Furthermore, treatments with different gibberellin (GA5) concentrations (0, 50, 100, and 200 mg-L™")
were applied, varying durations of cold stratification (0—98 d), and treatments of different temperature (constant
and alternating) and photoperiod (alternating light/dark and complete darkness) were combined to screen for the

most effective dormancy-breaking method. [Result] At maturity, seeds of C. dilatata had differentiated but
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underdeveloped embryos. The seed coat showed good water permeability, posing no barrier to water uptake by
the embryo. Aqueous extracts from the seed coat and endosperm had no significant effect on the germination of
B. rapa var. glabra seeds. Compared to the constant temperature (25 “C) or complete darkness, alternating
temperature (25 C 16 h/15 °C 8 h) and a light/dark cycle (light 16 h/dark 8 h) were more conducive to seed
germination. Cold stratification significantly reduced the mean time to radicle emergence (21—45 d) compared
to the control (75 d). When stratification duration increased, germination rate firstly increased and then
decreased, while germination potential firstly increased and then stabilized, and the mean time to radicle
emergence decreased progressively until stabilizing. After 70 d of cold stratification, germination rate peaked at
(64.33+£5.51)%, with a germination potential of (7.33£1.15)% and a mean radicle emergence time of 25 d.
Treatment with 50 mg* L™' GA; resulted in a high germination rate of (68.33+3.51)%, a germination potential of
(8.00£1.00)%, and a mean radicle emergence time of 23 d. However, higher GA; concentration reduced both
germination rate and potential, and prolonged the mean time to radicle emergence. [Conclusion] Seeds of C.
dilatata belong to non-deep simple morphophysiological dormancy. Under alternating temperature and
light/dark conditions, treatment with 50 mg-L™" GA; or cold stratification for 70 d can effectively seed
dormancy. [Ch, 2 fig. 4 tab. 31 ref.]
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PR AL B AR T2 o PRI 9 S5 0 52 BT FHBA L F1 5% Brassica rapa var. glabra i, WA ZEIL
ERE R A BR AT, I =98.00%, KR =98.00%, F/KE<8.00%.
1.2 MFESERSTRENE

BEALEEI 30 KT, FAHRA 710 718 AR BER G T A AutoCAD 2024, M SRR ; FlibL
PEHL 1000 RiFp+, HHEFRF R 0.001 g) WEFhF TR 8. AN M (SMZ745) X6+ 1
o g R D) T 25 A0 R4 O, I I RN 98 . S EE I 3 1K
1.3 MFEKESEKMENE
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o F REARXT 3 7K dab=[ (Fh - fif BT et —Fh T B ik /A B BT i ]x100% #4735, HEME 3 K.

BEHLIE L 200 R0 Fp 73500 2 41, Hoh — 23047 20 iz AbBE (AR I3 A6 R Jz AR IR R &) 1~2 38 3%
IR, A EFIR), T —dAE R, R A R AN R RRE S, Al ZE R K iR 48 h,
HAEr 12 h B 2 h BUH RS, 5 36 h BF 6 h BUl FRi, HEFFEE, BRIRERE TR FRmKT,
Fi BRI 7K R =[ (W /K i o — T K i )/ /K Rl B 1% 1009% AT, BN 3 1K,

14 FFRERBEMFHLZNZMNUE

W Foh Bz FURFLAr B JE o i, 43 AR BORY W) 1.0 g FHER M, INAZEI/K 10 mL, FEIR FIOL%
BHEHE 36 h, AR 2 h B HEAI— K WEIR R, 4000 r-min”' B0 10 min, B EWERERE 10 mL,
7351 0.10 g-mL™" PPHAEH, BT 4 C UKF B AR M, BEB B NESMIE M E M,
5g L7 SRR HT VA VRIZ M 30 min THEE, HZRIB/KPUEE R, SEEERRTTEAR MR F R H. HZE
BT ACKRR . RFURLER B BIRC R R 0. 50, 100 g+ L' AR . 43 B BEHL 50 ki (3
TFARIMAE DRI 24 h, BJG7EEAAHR 9 em B TR AT A 2 JZUR4E, KRS 0 e 120
AR AENEAC L, VEESE R LAY P BE T AN (R 4R IR g 40, R IR B b, B TR R 25 ¢ L
WIAERE 16 h/2EHE 8 h, Yok 2 500 Ix A5 FRAA, 24 h JG ST FhF & 255 (LA MRD B2 & 2EhnifE),
48 h I AR BE, 72 h R R IR . EEAIE 3 K.

1.5 MFEFLIE
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BFEIR 25 ¢, PIERDEEW OEIE 16 h/EES 8 h) 565 (2 500 1x) % B AH[H .

BT A 8 AR IR 0T 3 R . RIS FFUG 5 A HOWIN, it B 8 & Rl B AR R 7, FhF8 & LU
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AMGURIFIRE O T, MIREFACKIZ, WA ZOQEMIE; R Fice a0 LB AR5
4, BHBAT . IREFIRARSE . B Koh (0.66+0.06) cm, 54 (0.19+0.07) cm, JE24 (0.15£0.04) cm,
TEAFAEAE RN (3.20£0.45) cm, TR Ky (7.48+0.12) g, AHXF & /KN (6.69+0.32)%.

1 mm 5 mm

A SRR B BRI E; C. WAHE; D.EYL: EC MR FOEIR: GORRL H. 30 L AMEREREHE S, JOER,
K. T A RAE .

H1l A& ERTHBIEHE
Figure 1 Morphological structure of C. dilatata seeds
22 FHRBRELEMFEKE
HIERGE PR R LR TN K2 A AETE KBRS, X Z0 0 K FUAS 20 03 F e 0 R 64 7 K . 2 Fbid
PRI K AR IS DN & 2 FR o ZMG R RS 200580 778 0~8 h B MU K BB, 7 8~30 h #4828
MWK BT BL, TE 30~48 h B WOK BRI B . 2005 K B Fp IR 7K 23R8 (117.49429.73)%, ANZI0iFh K i
Tl IR KRy (114.82+30.97)%, Wi LI B2 LA ES5RUEI R L5 M e AN TEALEWOK BT, HERR
YIRRARIR N G2
2.3 FHRERLER T AR
M 1 PR : SO RIS 3R 10 & 2F T W E M RIVE R . AT ok, A FIARZLAY R4
WO AT R AR A AT W2 SRR T (P<<0.05), (HX T RS TE W& 520 . Ul W Rk ZR T B
P A Y ) 5 6 b i & 240 S S VR

150 r F1 FAWKEEEMTFREBBLUARRREN A%
A
125 | o FhFEEZ R RN
Table 1 Effects of different extracts from different parts of C. dilatata
S 100 |- seeds on the germination of B. rapa var. glabra seeds
% s | B kA WERKem  FRRHH om
) N
= 50 TErEK (ck) 0.88+0.08 a  0.88+0.07 b 0.77+0.05 ab
50 g L'FHEZ 0.8540.03a 1.22+0.15a  0.72+0.12ab
25 + —o— ZIfikb B e
o KA 100 g-L'FlfZ  0.8240.04a 1.25+0.15a 0.59+0.29 b
T 50 LEFL  0.80£0.04a 1.13:029a  0.85:0.13a
0 6 12 18 24 30 36 42 48

100 g' L7 0.88£0.02a 0.94+027ab  0.68+0.13 ab

. . Vi [FFURE/NG F0 R R AN R A B 0] 22 57 8 3 (P<
B2 Ak &REATRARELTL 0.05).

Figure 2 Changes of water absorption rate of C. dilatata seeds
2.4 ARIBEMNRAE X AHFSR & EM T L B2

M2 Al SRR ARG A R AL B FL, 0 TR R G RS A A BRI R S 3 R ol T 1 2 2R RN L 2
P RS AR B SRS T RE R T O d; AR TR RN 4 B A HE DU d SE A TR 2R (P<<0.05), IR
AR BT S 46 T 10 d, (HEZFH TR EA, MIalH, ERRADCRI SR MIRBE AT, SRR
LR IEFP T R RO R AT .
2.5 GA; RIEX ARG L& EMTFIH AR

MFE 3R P2 GA; L5 1 & 252 0% & T JC GA; /bR (P<0.05), FFF 4 50 mg- L™
GA; b5, K ZFF A (68.33+3.51)%, KK (8.00+1.00)%, VYA E; st [a] 2 23 d, {H P
GA; FTRWRETH i, KAFFMAFRIETREER, PR S b2 4K i85 R GA; X

5} 8] /h
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x2 ARAXBRERELEIFHRERLEFA x3 AEREREN GA; WARKEEMF
N I
R A & IR
Table 2 Effects of different light and temperature treatments on seed Table 3 Effects of different concentrations of GA; treatment on seed
germination of C. dilatata germination of C. dilatata
) SPEIRAR GA3 TR B/ ) THIRAR
Jb3 REFA KR REFRIP KE#RI%
K FRI st (mg-L ) I HR e
AR 21.6742.52a 23340582 75 0 21.6742.52¢  2.3340.58 b 75
{EEAERE R 17.33£5.51ab 2.00+£1.00 a 84 50 68.33+3.51a  8.00+1.00 a 23
A T4 SR 8.67+3.06b  1.33+0.58a 65 100 39.0045.57b  4.00+1.00 b 32
WL ARk 25 °C 16 /15°C 8 h, fHIE K 25 °C, JEmEEE 200 38.6742.52b  3.00+1.00 b 34
B I 16 WIRI 8 b, A2 Ry R 24 he VEOT: 81K ) /NS 7 B3 R [ A B 02 5 % (P <
FIARR/ING F 8RR AN R AL B 22 57 8 3% (P< 0.05).
0.05).

PR SRR TARIR 2 63, 28 50 mg- L' GA, AbBIJS FORN T8 % RCR AT, 5 VR 10 GA,
2 A %
2.6 AERAE A EMTHE M

R4 ATRL: SARLEF AL, FTP2rRz 4 FERKESEREIAHGEEHT

FRUAL B I 6 08 A7 28040 J 7 Y R AR Wi 2l 1 ] (21~45 Cp-a:0p-A0)
d), FEE W E A BRI 0, K FRLET SIS F Table 4 Effect of different duration of cold stratification treatment on
T N e seed germination of C. dilatata
fic. k%%?ﬁﬂ%}ﬁ%ﬂ:%ﬁ PP EAR TSI ‘(’%Eﬂ%ﬁﬂ‘l‘ﬁl/déy B I% BHHI% TR ZhATRl/d
U A R LR . Mo, R 70 d i, K 0 21.67£2.52¢  2.33+0.58 ¢ 75
SRRIRFIR, O (64.3345.51) %, BlJG A2 05 W 14 27.00+3.61 de 2.67+0.58 be 45
AR SORABIRPTAHLL, RIEBL56~98 d i, %K 28 31.67+2.52 cde 4.00+1.00 abe 37
FHE M EESF (P<0.05 HE e, BwEH 42 35.003.61 cd 4.67+1.53 abe 32
84 d B}, EIIIRMR B Bf Al ekl (21 d). IRLE AR R 56 42.67+4.73 be 6.00£2.00 ab 27
B V8 2 FRORT A0 Bk 2 2 M 07 A B I ) e AR 70 6433:551a 733l15a 25
FH ., RESE R B2 40 J MR W Sl s ], (A B ] 9 7 84 53.67+4.16b 633£1.53a 21
R SR TR A ST . AR TR % . 9% BASI3de 667115 -
UEH: [RIBNAS A /NG S bR R R AN R A B ) 2 e 1 2 (P<
3 3T 0.05).

3.1 FHEEREGETFIRIREDLERE

H T, BASKIN S50 9 = kG R R R e 2l A FIRIR R S, RS0 AS R RBIR 28 78 %) ) 2 4K i
WEEF B . WIREEME . WEREE TS . IRARZE R AR A SRR, PRI E h T
Tolt g AN 25 K 1T BELRS e R 1 2 A — BAR IR IS AN AR gErh, 20005 S AR ZIi R34 REIE oK, UL SR
BREEEFD T AAFAE Y FRORIR sl BRAE PRAH A IRAR , X5 BB S X 25 BRETE C. integrifolia INFIY 45
R—F AU, DR ZEACHE R, FHRERZER IR 5 IR FL R R SR RS TOrE M E SRRk
XA RS SR BRI 0 IR R AR PR, JCTR Z8 IRk JC A R

A FARIRZS B A F IR E b R B 84, R SRIRAIE A BARIR JS 78 B Fp IR G A oAbk
S EAEAE, EMRE BT AN, FFal DIfEdE mERREE D 1A AR ZE, WIHR
TEASRIRZERY ;. ARt 1 BA IR SR K 935, TR Ry 20 28 A BRI S U 2
FEH, SHRERGGEM T RARTIRIG . B R EA S, (HAEEEMEERAET, MFAaE75d 54 Ha
RIS TR 7 NG, FRESHRERZER T8 TS HRIRZA, X5 YANG S0 o 45 R —80,
i1 C. taeguensis F1 C. terniflora WIFPFTEIREE N 25 °C/15 C IEFFE RS 100d UL EA SR, 3
J& T A BRIR A

T2 A BRARBR IS R B A TR AR IR AN AR BRARER 2 AR, BIFPFIRZER B A S, T 244 Rk
AR &Y AR PEFP IR BR R AR DL R AR K R B s BT G GAs MR, T A A BARAR 2SR AT 43y
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DRG], IR RRIRLERE R (R =15 C) WA RRIE R AE KRS B RE e Ficm
AR EETEARZER GRIER 0~10 C) hHEFF, ARG, R F7E% 2 RS AR ok B SR IR & 1
ML, HAZRM—ENNG, FEEBINRE N 25 C/15 C WA T 2R, RGeS IEE 4 Kk
B, KEFREE T, RS RS RIEE S, Z I SRR R 2008 E BB BRIKIR 5, FP
MHERZRAGRIEWEREE, BTRAESAERIRER, X5 JANG %0 X 5 44L& % M C
trichotoma WIPKARAFPERFFT 45 R —5, ARBFEIL K ISR ERL ER 28 50 mg- L' GA; AR 2R 70 d 4351
WFRE, 2 FpAb BE Dy O K ZE RN KR ZEAR ST E I TCI B 25 5, UEIH GA; T LR ERS B TS ARk
LRIERD T ROURIR . P, SR b T A AR S 28 ] LUt — 45 40 43 by AR TR B fi BRI 5 A BEAR R 2 A
3.2 SMNEEEN AR EEMN FIEL RN

FEY) P RS R T9 R TR P 9 D TR R B AR A S & T 20, WF9E B . ZERh ORI AT &
F, HPI SRS IR (ABA) 1 GA; SN . ABA W B2 SEFh PRI MR %, 1 GA; &
FEAR ABA MR BEIEE &Y, R R : Wl IR I GA; X BEERLGE C. lasiandra M4 25 1 FP T &
AR, R E R 6-FEILIE (6-BA) A F TR E WA C. finetiana WFhF K& 2, K
WFFE M 50 mg- L' GA; IZ IS HRERERTERD T 24 h J5, PRSI ShF IR AT 1T 52d, KRZFRUEE T
2 4%, 1HF GA; FiEIRETHE, KRR ME R R TRBE, PR EpE 2 K, Hdf
WFFEINN GA; XTEETEERELE C. peterae FIMERARLRTE C. glauca P& 25 R A BERTHER, HATLA
AR DT R I 22 T AT 50 mge L' GA W FHR R SR T R A BERIEER, ABEE
Bt BT, RN 43 A — SRR
33 ABEUWNARGEEMTHENZIG

FEREXS Rl 0 R A L BEARE, BR TR 1) A Bt et A AR SRR, 2RI, Al
BRERIERD T 10 & 2R FUAE SR 25 0F T 10 249, HEARREEIERIR T 2R ZE C. tomentella Fp-T-1E 26 IR
S TR SR R W R R, (PR A R A5 T AN R ZERE T SR DY, X AT S AR AL, SR
PR EF T 4 R IR S T (9 7 Y AR B sl st ] He e e G S8 B A N 10 d, (H5RmE s B R M
FHRERZ PN T 72 2 MG R T 10 R 2R 0 B RN, UL A R SR TS A RS S B I TR o
34 BEZFUHWNARKEEMTHENZIE

YL R S D R R Y B R, S R R TR 1 SRR AR AR 22 T ket
BRECIEFN IR JT EREKIE C. orientalis PP~ A & I BEIE WV AL, 7E 20 °C/10 °C # 30 °C/20 C By ARG
FEl N A1 R R 5 T 709%™, AR B IEFDT-1E 30 °C/15 °C (AR IR 8 h & 2E R i P Apbgerh,
FE 25 °C/15 °C WASIRIREE T, SIARARZE R 19 F- B WA B s i) o] HL AR fE R (25 °C) BR5E T8 9 d, (HH:
REHRMEFRGEERMHLZERA L, UL AR R TR IR AT T R i AR R & .

RS RN KA — RNV BN, IR 3 B S5 o3 it R /N oy B, il e Fh i &
B Fr s W, F AR BRARAR Y, AWFoE, SRR EM TR E70d )5, RERBEE, >
(64.33+5.51)%, BHEEFRNIRIHEIN, KR D ERR, RUNZZB AR ER 1 A i %1
HEER, (AR ] ¥ 2R R M S A & o 3k S MEERTEC X AR ALK LGS C. mandshusica HIRFSE
GERR—3, AT R AR ER T I B B4R AR, TR7ER ER 140~160 d J5, K ZHEFAfE
ik 70%.

4 Hip

FHR R AN T IRIRZE A8 TR R R BT A A BRI 2B AT, @A 78781/ (25 °C 16 h/15 °C 8 h) A
A28 OGHR 16 h/2ARE 8 h) FIEE IR & . )2 70 d Al 50 mg- L™ GA; KBS A A R0 T i -k
LR TP T AR IR 40 6 AR S B R 1z 1) 1 00

5 5% ik

(1] RAASR, AR, FRAL £%, 2. M7 W A 98 P2 A WE ST Bk i 0], v TR 2 A A Bh27, 2024, 54(7): 1226-1253. SONG
Songquan, TANG Cuifang, CHENG Hongyan, et al. Research progress in regulation of seed germination[J]. Scientia Sinica
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