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Studies on the seed morphology and germination characteristics of
Hydrangea paniculata ‘ Limelight’
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Abstract : In this paper, seed morphological and germination characteristics of Hydrangea paniculata ‘ Limelight’ were
studied, including seed size, water content, water absorption, and the effects of storage temperature and disinfection meth-
od on seed germination. The results showed that the seed did not exist morphological or physical dormancy. The embryos
was fully develop in the mature seeds and the seed testa had good water permeability. The initial moisture content was
4.3%. After 96 h, water absorption reached saturation and the water absorption rate was 37. 7%. With the decrease of stor-
age temperature, the germination rate of seed showed an upward trend. Under the ultra-low temperature treatment
(=70 C), the germination rate was the highest (12.7%) and the pollution rate was the lowest (41.3% ). Under different
disinfection treatment methods, the 75% C,H;OH treatment group’s seed contamination rate decreased significantly with
the prolongation of the disinfection time, with the best effect, 16. 0% seed contamination rate and 17. 3% germination rate
in 90 s duration disinfection. In the 15% NaClO treatment group, the seed contamination rate and germination rate had not
significantly differerence with the prolongation of disinfection time, but the best effect was obtained after disinfection for 3
minutes, and the seed germination rate and contamination rate were 22. 7% and 14. 3%, respectively.
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7 #f 25 $K ( Hydrangea paniculata Sieb. ) A 25 ¥k
1R} (Hydrangeaceae ) 25 3K J& 7% M AR 5l /MR AR, i
perp AR AR R R AR AR 3 R WL
FOU R, TERRSE | H AR C R T JRE g K el Ak
ZRAL R AN IR 5 Bk A R 5 R VAT AORIRL, 25 1
AT UIE TR PRT B S AR BR R R
FESHIIT , TBH fE 5 BR A 1) 065 28 9T M ¢ (5 5 O oty
@, HAa MBS RAAE  IFFES ML,

ol AT 250 2 25 o i o 4 T AR Bl
BRI 7B E B E R H SR
et R B K AR R VIR G, Wi A WK 2 il
5 R RHICR A 72 21 A 1 PR 10 B 2 B, o B2 1Y
AT 153308 1 52 M o~ A4 TR K 25 < B FE Ok BHL 1 ol
THIBI A, A0 WA 7 P e B8 A 35 K fiE
JIE% 8 20 A ol B, AT I KOO T AT PR
MR, BRTRF A B R RS SRR S
WA G P ARG O 578 G R
oS T P22 A W AR G e R B8 FL AR A T &
R AR AT IR S A K
R AT TE ORAF RY PA E ER, BE R IR
TRIEECA F) TR A7 9 A2 35, R AT I —
i Y el R 3 A T 4 w55, 7 5 K R R R 1%
FR AR TR 10 °C, B 1] DAY 580 r) s (8] e i —
5 MR ZF R IC U] BREARS L XIHAE X 18 ANFY
47 b e ARAE S A5 HEAT T SRURR R IY 8, 45 2R 3R
W] 45 FAESFRIT ORA7 TR 80 — R S 28 R B A
PRAF R —LE LS b1 R R B A2 AT

HWHE I B RN SRR T A S SRR
ANBBESSE, A = b AT A e bk AU 3R 2 D0k
FHhE, BT, XN SR TR TR R BOR
G LY A o R I A R E R TR (N (T
NATTRT 15 5 25 B AP A 0y = R R D T ) BOF 5 20>
XFHES SR R 7 RE S 1R Y A ST R BT
BRI AR BN BT 2 XA AR L BRI
TN SESE BRI A B AR R R, A, A
T A BRI HESE B A KT BERE IR EE 5L (B Rl
Tk AR R, SRR
TR, PRI AR SO (R HEE BR < A0 IKAT Bl 5B IE
AR K18 SRR BEAT WF 5T, LA Sy LA 5 ¢
TR ORAT 0 RS2 A A 553 2R A0 B Ak R AL g
WA AFEARAG T, I R G5 BRIE A Fh 7 2# 0 5T $2 436
BHIBORL,

1 AR5 7

R IEHFAL

BIHESER < A KK (H. paniculata Sieb.  Lime-
light” ) 5T 2021 4F 1 H R U TILIA £l B
BEBEN (32°0206. 6"N, 118°52'19. 1"E) , & =R H
SRS, e 20 R A 38 o0 Fh |, AT
RS T O TR R ORI K I 50 H 0 9 6 L
JA DR R A B A </ R R W R B O ]
#H.

1.2 #MRAZE

1L.2.1 #FFEEALEN  FHALZER 300 R Fh
-, 3 0 A B A TE B RS A 2 0. 01 mm; R
ECRLE DN R PP 0 Tk 5, BMIR & 2 ) ) Fh - rp
BEATLANI 100 ki, EE 5 K M T4 2 —HFKF
A3 AR E S TR TR BEAL I EURE T 30 K,
FHAHL . 340488 (SZX10, OLYMPUS Co. , Tokyo, Ja-
pan) MEEFP - HMERIE IR0 B SR 5 T e 09T,
7E M 22 8 0 85 ( BX43, OLYMPUS Co., Tokyo,
Japan) TWLEEFNF 19 & B AR OLIE X 0 -, T
JERDF R RN, GEi AT R

1.2.2 #FAKzegn e S HEEFRF R 5
R R AR T UL g B P T (130+2) C
HEAFHE 4 h 3% N ZOHER TS KE MC (%)= (W,-
W)/ (Wy=W,) x 100, X, W, SFE S & S & 1)
HET Bt (g) , W, T ERRTFE G & | 3 JORE i iy i
Hw(g), Wy N THEMEM & SRR (g) .
A3 W BCFIAE,

1.2.3  F-FgokFmze  FEALHER 50 Kifp+, &
TRA BAUK B OB T TE 25 C AT #ETIRK
RIS, WK, AERR 24 h R T B0 JE R AR
W REAKS, T T2z —mFRELREE, 5
FEFE,EHE 3K, URFIE G K s S8 Es
B Fh 75 25 WK B (8] 19 & K i, 3 MR A
[ ALY I K2 (%0 ) AFW=[ (W,=W,)/W,]x 100,
Ao, W, WK a] ¢ B R A, W, AR TR
IKETRIRIGG i) . A 3 I BCOFAIME,

1.2.4 WERGREMATHAGGw WE4,-18,
=70 °C IV FE AL B, DL I X IR (CK) | b FL A
[0]4730 d, M4 E PRfh R B0 HURE | B AL B
AR FFPT- 50 KL, BT A IR IR A i 35 5 0L
WL TE 25 CHEIROGIRIG A N 1T & 200, A
3R, DIUARZEmE AN B2 HAS B3 2 mm h & 2845

1.1
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WE, LAESE 5 d NI T & Fh 1A R 4R U0
1B, 56 85 RS TR R R (GR) 5 P R
(CR) . ¥ ¥y k& 2Ewt ] (MGT )™ K % 2F i Ji¥
(SG)"™  Hr GR=n/Nx100% ( X, n 30 N
REFWFFE, N A T4 ; CR = c/Nx100%
(X, e 2430 d W5 YR T4, N O R
80 M6T= Y, [(D,)/ X n] (X, n HTED d K
FH R FH, D IR ZFRE); SG =
S (n/D) (3,0 HTE D d KEMFTED I
bR ZFIIRED) .

1.2.5 HERBAAHFHLGY R I 75%
C,H,;OH H1 15% NaClO {2 Fh 11 EE 5 , AR 4 A [7)
THEER L & 6 ANMbFE (WL 1), MU B AtiK
AEBRAY DR X IR (CK) o ARBRR 2EAT A 2R 1,
S A TRY R X b = A K5 i [ 3, R 2 4G R
IENNCY & R

K1 EHSLE

Ab THBEH TH B[]
1 75% C,HsOH 30 s
2 75% C,HsO0H 60 s
3 75% C,HsO0H 90 s
4 15% NaClO 1 min
5 15% NaClO 2 min
6 15% NaClO 3 min
CK ELIYIN -
1.3 HiR4hIE

Bdi K A SPSS (MU 23.0) Fl EXCEL ( fiUA
2019) 3K AT A B, A FH BRI 2R 7 22 53 ( ANO-
VA) - FTGE 244007, b5 54T Duncan £ 1 H3R,
P<0.05 FREFEE,

2 HREGAHA

2.1 MFHEBIFE

FIHESSER < A AT P 2 KA AR, R
A B AR A, RO RS VRAB L HL G E B
T 5 vty LS I A0 2 R AL e 5 AR AR R 2L A
WL FL A SR A, IR 6, B, i A FRAL S,
JUFFEm A (AN 1) o B PR/ R 2,43 mm
(K) x0.69 mm(58) ,FfF TR A (0.21+0.02)
g, P R R (26.3341.72) %,

500um

B BIHES R ARET Bl TR S R AR K

2.2 FhFWRAKE

RIHESS BR A KT PP F B0 IR & K& R
4.3%, M2 oA R oK B 0 43 h 3 AN By
BEE 1 Y BEN IR WOK S 19 24 h Y, B KR
Pk |- T+ 2 28. 0%, = B2 i AP WK A AT K
552 B BE R 24—48 b, PP KR AREE | T (HE
LR 3 Bl 48—114 h, A7 I /K B JEAS A H:
B, WK H AL T REAS R AR A o kR
1 96 h BFRE KA, N 37. 7% , BB 73k 21 1%
IKMIFERAS . MR FIROK A i R E , R HESS
BRCATIRET FpF W KA FH s 1) A, 3 BH HL R 7 38
KPR YF

WK /%

0 2 48 72 9% 120 14
W 7K st ) /h
K2 BIHESBK A1 AT Fh TR R AL

2.3 FhFEERFE

FRIHESER < KK FfFF 25 C 5 Tk 3
d B, il e 67 R, IR EL AR A K a0 i T AR RN 41 814 T
W IR 25 (18] 3-¢) 54 d INF R BRALAE T 2L, IRAR 5
SRR FIFL (] 3-d) ;6 d A4 ARG RS2
ATl R 5 2 v I B S 3 O (EDER 1) (1 3-e) 5
TS, FiVE 40 B 46 in o 4 R R oAk AR KR
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Mook B 549 %

JE R E R, 5 it AR R HEORL Y R A, R A
i R AR IR A 4% 252 1) Ao g S S (BT 3-f) 5
AR SEARC IR FLIZHT AL, 10 d 2247, T
iR R 5 YRR T B B AR, B R
PRI, i) A, IRAR 1] R SRR 2 22 4 HE
KB FM ;20 d 724, BEE DR gkZ ik, -

At S A ZE IR R A0 (1] 3-g) s gl 2Bk S ) B
Seib XA BREDE  Seum#ide (K 3-h) s fFi g
PR K, o kb ph 22 0% A8 B 6 A YR A R
WrAs IR Sk (8,23 d A2 A BV AT b fde ot 4 i (&
3-m), FFERIFRENE 2,

®2 BE#SIK AR FFHREE

iR HEL

fitfii/d

20 21 2 23 A4

1. Fh ik
I BEARARCIF R BRI
I A i

IV. B T3
V. REEF RS
VI 4T A

a WA b BOKFTIFN Bl 2 ER; ¢ WK G FF;d
JIAR S SR AL s e ERNIFS s £ T BR I g 2125 h A4 AT
FARGMAL;j TEIEF Tk FIFRIE R R 7, 7T U5 4 58 2 9F
FEWERNEE ;1 IER R (L) SWOEM (A7) sm SBELAH . frRa:l
mm;b—;j:0.5 mm;1:0.2 mm;m:5 mm,

B3 BUHESSBK A0 AT Fh 11 A e P IR A5 ARk

e 3 TN, Bl A IR0 T R, P R 2R
B ETHEREG-70 CHRUT, M TFRERN 12.7%,
WEET 4 CAF(6.0%,P<0.05), [FF,-70 °C
T I Y HAAR, N 41.3% , 5 F AR T Hifd b 28,
ANTRIIY SR B T - S 34 K 2R R (MGT) 5 &
LR (SC) ¥IANFAE B E 25 HEI-70 C b B
TR K 2 e e ELTS G R I

R3 PRUBENEESEK AR HFHELNM

TR KR TR REAHE/ 15 YR
/C /% AL/ d (%/d) /%
4 6.00£4.00 b 1.32+0.55 a 0.42£0.29 a 60.33+4.73 a
-18 7.33%3.06 ab 1. 74+0.81 a 0.61x0.41 a 64.67+5.03 a
-70  12.67£3.06 a 2.11+0.41 a 0.75+0.26 a 41.3324.16 b

FE(CK) 7.33£3.06 ab 1.7420.70 a 0.44+0.27 a 62.00+7.21 a

2R Duncan £ LT, RFVNE F R RTE 0. 05 /KT
EAFAE B P2 5 (P<0.05) .

& 4 A LIE, FF4 75% C,H;OH Fl 15%
NaClO 35l b FEAS [R] 5 8] J5 | 35 Y 634 g 350K T %
MO RZFRM B E S TX, H [ 75% C,H,0H 4b
B B AT ) A RE R Bl TS Y R 0 S R
M % 28 R IC W A8 4k 5 15% NaClO b B BE %5 1
BEM A AYAE K, AP Rz B AR o, B i e R 5 &
FERY IR ENEZEF (H 15% NaClo 43 3 min J5
Pl & ZE R, N 22. 7%, 5 AR 214 #5403 (1)
THE, EHEREET 15.3 %, 5§ F[FARK
T 47.7%,

®4 TEIHFAMETEESK AR MFSRMRFER

Ab B V5 YR/ % R/ %
1 30.67+6.11 b 20. 00+4. 00 ab
2 26.67+15. 14 be 10. 678. 33 be
3 16. 0023. 06 ¢ 17.33+10. 07 abc
4 13.3326. 11 ¢ 19. 00+4. 58 ab
5 18.67+6. 11 be 18.67+2.31 ab
6 14.33+2.08 ¢ 22.67+2.31 a
CK 62.00+7.21 a 7.33+3.06 c

2K Duncan Z 8 [LESHT , RRIVNE FEE:RIRTE 0. 05 /K
AEAE M2 S (P<0.05) o
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3 Wi Ew

VEZ 1R IR IR R RE T 300 458, A Y A A7 3
B A LN A R 2 I 2 S A B A A
JRHRE T RARISHI ) Baskin EAKIRS R 5 K2k
B A BRI ( physiological dormancy,PD) JE ZAKHR
( morphological dormancy , MD) J 754 BRAKHR ( mor-
phophysiological dormancy, MPD) #JHLARHRK (physical
dormancy , PY) FIBCGARIR (PY+PD) ) @ H AN
AR5 HHEA I T 140 B AT AR BRI A, o5 2
MRIEE BORSTHEARNR , S R %, AR 2 R I [
AR AR AN R AN, — R 30—181 d, A7
MR FEHIT ARG BR (H. arborescens ) #F B A K IR
(ND) " i3 55 5Kk (H. serratifolia ) T B A - FE
PRI (PD) 2 {ELXF T 5 5 BR b 7 77 LA AR
WAETE G, Greer 252 )\ N [RIHE S5 BR ¢ Big Ben’
1 Pink Diamond” 7 HA A BUKIR (PD) , 75 ik
JEFR 42 d FTRERIR ;15 L 55027 A 8 4 25 Bk Fh
BRI, AWEIE A 3N, [ Hf 2F5 R Ao J s g 33 2R
Tt 1282, 3 /N T A5 4 104 o 1 25 o e XA 5 5 2R
SERCAJE IR T A3 58 4, BV EA IR RSl R -1
HFewi e A M, 2 I AR TR L S RIR  [R
Tl ¥ K i o e B ik Ak, mT DAL B 22 1) 40 it
Tl B2 e AR5~ N, 5 sl Ak B B 1A 48 h I
BEAR TR B 7K AL FUIR 2 W I 7] 45 2, 3 B O
BB KV AT SO A EDL RS, Ak, A e
X A A b fife ) e B, AR 43 Sk TR b5, TE R
N 67%—80% , H A N Toik 1 (R ) i Fh ¥
PRI, A AF 50 3 W T80 45 Bk < A BIKT 1 A AR
B, i AR E 2 TM TR EAR BI5

PIANERER B8 25 1 L BERR B IR B0 | 32 KI5 IR i
WHEENER, WRe S BUE R s T M1, TS
TE A 325 2 38 Ft vh s A7 A, i = BHE) A 58 BT
FEA RS R 2/3 (AR T IR SRR I
PR FRL I 3 R 10 3T 5 S AR A B R B IR R TE S
R L1 SE I NTE 3 W S L i R DR e S
IR GEBkPh 7 il 5 AR MK (0—5 KAt i b 1/
YD) Reed 1 KR HESE Bk 3 45 Rl FAE
PRy 5 S5 9N i W R A DL RS R, A 1Bk
JE B RIS B 48 K E 53 (90 %) F 7 I E, B
1 ASAL BRI RR T8 K B2 R 11. 2%, X 54
TG A B 1 A0 A R RN R AT 5,

B pE 2 N2 %6 5 4 55 BRFP T & 25 R B9 45
H(80% VI L) AN, 43k, X 1l GE 2 Tk
55 BT FH 5 o 22 5 R A S ) AN [] i 38

T R LA i K PR B b B < b5 i, X A
FB IR R AF B R S, IR K
FAEI R ARG 100 2 Dok R, IEWFhT
B 5 AR AT, 76 AR T T RE A% 300 i A A
17 ARI ARG S KR 4. 2%, 7E 4 FPIE i
TREE - 1A S, =70 CImiRE R i YR i %
T HA 3 ANREEAN L, BSR-70 CAFE TR T A&
ARG 4 CROPEM AR W B 22 5 (AR P 3 &
ZEW A 5 % ZE R O TC I AR Ak, X T AR R AR I
D3R B () 4 6, 4 o Ak ER G B 359 BB 4 i b AR 5 o T
TG HETEL,

AR ) Bl 38 FH R R IAH T RN, & 2
RO FR 1A 5 2 A B, 1 % A3 14 T 2 570 A 2
A EE AR TS G P m R R SR R Z —,
FIBT AR TR BRI, BB IREF
TGUeR SEX R ZER ) R ZEE B ER R AR
FEM HFEG AR 7R g5 8 rp A 5
ZA Y RIS YR T A R RE W &, (A
YIS FET A WFFE 3R W oK 28 T 75 A0 331 (5]
GERFPF 1 & B IO T5 YR 18 100% 2 AR IR 45
AL F W, R 2000 75 Ab B A R 775 YL RTE 60% LU
I KT RESR RIS ER A AT M A B R X
FITE, RAEGS RS 5 #E 45 BR b 0] 22 58 1050 & B, Y
A RFEAE T IR B 3 1T 2 3 B 2 b B IR %
JER Bt I TR IESE T X — 5, AT & B 15%
NaClO JH 8 3 min SR EAF , BRI 71 & 28 % 55
5RZHFAHEGF FH L, F P RZFRES T
15.3% 5 Y RFEAL T 47. 7%, I, 15% NaClO7
B 3 min ZRIHESBK A KT I8 H I
Ik,

B3k
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