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Abstract

ellin treatment, and stratification+gibberellin treatment on seed germination of the 3 species Faxinus were studied using standard germination

(China National Botanical Garden( North Garden ) /Beijing Floriculture Engineering Technol-
[ Objective ] To explore the best treatment methods for three kinds of Faxinus seeds. [ Method] The effects of stratification, gibber-

and germination rate measurement method. [ Result] The results showed that the 3 species seeds hardly germinated when treated with a single
gibberellin. After 90 days of stratification, the germination rates of the seeds of Faxinus insularis, Faxinus paxiana, Faxinus baroniana were
19% ,25% ,48% respectively. After 90 days of gibberellin treatment combined with stratification, the germination rates were improved greatly
compared with the single stratified treatment. When the concentration of gibberellin was between 0 and 300 mg/L, the germination rate of
seeds increased with the increase of the concentration,but decreased above 400 mg/L. [ Conclusion ] Comprehensive analysis showed that 90
days of stratification combined with 300 mg/L of gibberellin was the optimal treatment method for the seeds of the three species of Faxinus.
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Table 1 1 000-grain weight of three kinds of Faxinus seeds
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Name Collection place 1 000-grain weight//g
WM F. insularis BEPER A Ll 26.0

ZEU PR F. paxiana PILPNETI] 18.5

PEFE SR F. baroniana HilgE 22.9

RGP R A S5 1 BH Ak 38 XU T, S B 2400 I e S
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Fig.1 The effect of layering time on seed germination of three

species of Faxinus
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Table 2 Effect of stratification+gibberellin treatment on the germination rate of three species of Fraxinus seeds

K4 Germination rate//%

Tih JERAT ] p—— . JE JE
Specific name Stratification time//d 200 mg/L jlﬁ%% 300 mg/L jlﬁé% 400 mg/L jlﬁ%% 500 mg/L jlﬁ%%
200 mL gibberellin 300 mL gibberellin 400 mL gibberellin 500 mL gibberellin

WA F. insularis 0 0.0£0.0 aA 0.0x0.0 dA 0+0.0 dA 0.0+0.0 dA

30 10.0+1.0 bA 20.0£5.2 cA 8.0+0.8 cB 5.0+0.4 cB

60 42.0£7.1 cA 57.0£16. 1 bA 30.0+4. 8 bB 25.0£3.2 bB

90 50.0+12.1 cA 60.0£15.0 aA 40.0+8.1 aB 37.0£6.8 aB

ZA SR F. paxiana 0 0.0+0.0 aA 0.0=0.0 aA 0.020.0 aA 0.0+0.0 aA

30 12.0+2.0 aA 16.0£2.0 aA 7.0£0. 6 aA 5.0£0.4 aA

60 58.0+4.1 bA 60.0+4.2 bA 35.0+2.1 bB 30.0+1.8 bB

90 65.0+5.4 bA 70.0£12.0 bA 50.0£8.6 bA 46.0+9.1 bA

Pt A 0 0.0+0.0 aA 2.0£0. 1 aA 0.0£0.0 aA 0.0+0.0 aA

F. baroniana 30 8.0+0.6 aA 15.0+1.1 aA 6.0+0.4 aA 5.0+0.4 aA

60 45.0£3.2 bA 47.0£8.2 bA 28.0+2.2 bB 23.0£1.6 bB

90 52.0+4.2 bA 65.0£7.6 bA 43.0+3.4 cA 38.0+£3.0 cB

T PR R AL, PR FOR 2257 B35 (P<0. 05) 5 /NG FRE A AN 8 )2 BN (i) A [R) o 25 3R W L 2 Il 2 FE 70 A LRSS 2R, K5 Bk ]
—JRRRIN LA Rl AR 5 R 2[R 2 T AT LA 2R
Note : The same letter indicates no significant difference,while different letters indicate significant difference( P<0.05) ;The lowercase letters are the results of
multiple analysis and comparison results of germination rate under different stratification time and same gibberellin concentration, the uppercase letters
are the results of multiple analysis and comparison between the germination rate of different gibberellin concentration at the same stratification time.
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Fig.2 Effect of gibberellin+stratification treatment on the germination rate of three species of Fraxinus seeds

3 Fit5itig PREER L 300 me/ L2 EA 2. 0% 1) & 2%, HAl b7

PR R AR E U B RE S A RTRE 3 R IZFRIIN 00 X ATRESIX 3 Fof 1 e J AL A b 1 PRBIR R S
JEAD ORI, B ITSEE u  E ERR AREEN RIRE G. JEBL90 d JREEE 300 m/L AbFH 3 FiRRFI K 2
WA R —2. BEEZRBIR R AN 3 MR A T RHE IR 60. 0% 206 F I & 70. 0% Bl &t i 1 B
KRR PEIG T WP R0 A BT T 65. 0%, 5 [R] E) S R ARAL BAH LU RN T R RS 4R
B 3 FlRhFAEAREZ R 60 d, Fh T R M 9% 11% . T 41% 45% 17% ., (E73EE R 300 mg/L Ji5 , H 1l
25% ARALZF 90 d, T3~ K 23005100 19% \25% (48% . TR R AR B R L AR T AT, IE P ELR P A R R

R KA PN REST G 3 A VSRR TROAR ACBRAEAE AL 3 i A IR AR AR T T A
Mo IIRZE R, R AL S HOA S B SR 17 (TF4£% 140 W)



140 B A

2023 £

PES T

5% K

(1] sk, e, EYOR, . A TR S a R R FT st e[ T]. PIk
if5¢,2011,25(9) :30-34.

(2] DR, BB, 2T, S AN R 0T = I A - I g
AT ], Rk, 2019,44(11) :127-132.

(3] FAE R E BT, . SR IR O 7 Bk S % )
RLT]. HiFEElEsE,2016,46(2) :43-44.

(4] PREE SEMk N TR AR NT . 1 IARFEHR ,2006-03-17(003).

[5] ER AL, DA, Anini@ &R L], Fikig, 2000,
7(3):7-10.

[6] Dok, =T, 20, 5. AR A TR LB I HIE T2
[J]. & TalR,2020,41(9) :41-48.

(7] TKIG - MRS AR A TR s IR s T 38T [ . Gl
FREEESE &4, 2015,25(1) 1 134~135.

[8] MALUF J U,FIORESE M L,MAESTRE K L,et al. Optimization of the por-
cine liver enzymatic hydrolysis conditions[ J]. Journal of food process engi-
neering,2020,43(4) :1-12.

(9] B0, 55, THRER, . RIA A=Y BT A s 5t M - 3 s it
BT ). FREA A ,2016,32(8) :60-62.

[10] Z=\ 5, 2. AR e LI i [T ). 2

SR ,2012,32(6) :21-22.
[11] ZEafFs, iy, X, 4. Rk PR NS A=A H Ik
SN[ T]. Al ENTERREAR,2010,29(4) ;705-710.

[12] ok, b, B0, 45 2 Fhis g K e g s B T2
[J]. Bt e a4, 2021, 12(6) :2377-2384.

[ 13] Xlyohk, HEEES, B0E, & RS AfKETE E T2 R
o). PRIERSIBEA SR BARRIER) ,2021,42(1) :31-37.

[ 14] HSERS B, 12, 55 /K FUNE /N3 S e SRR G
BT[] BB R R, 2021 ,22(5) 1 1334-1347.

[15] PAHLKE G,AHLBERG K,OERTEL A et al. Antioxidant effects of elder-
berry anthocyanins in human colon carcinoma cells: A study on structure-
activity relationships[ J]. Molecular nutrition,2021,65(17) ;1-13.

[16] SUPRIADIN A,JULIANI H,TANYELA N. Isolation flavonoid compound

chrysoeriol from ethyl acetate extract of zaitun leaves ( Olea europaea )
[J]. Journal of physics:Conference series,2021,1869(1) ;1-8.
CHEN Q R,WANG X X,YUAN X L,et al. Comparison of phenolic and

flavonoid compound profiles and antioxidant and a-glucosidase inhibition

[17

[

properties of cultivated soybean( Glycine max)and wild soybean ( Glycine
soja)[J]. Plants,2021,10(4) :1-14.

[18] HUANG J Y,LIU J L,CHEN M Y et al. Immobilization of roselle antho-
cyanins into polyvinyl alcohol/hydroxypropyl methylcellulose film matrix;
Study on the interaction behavior and mechanism for better shrimp fresh-
ness monitoring [ J ]. International journal of biological macromolecules,
2021,184:666-677.

[19] &5 RIS FEEREL & 8 22 SRR D). B st B stk

,2015.
[20] Sk ANRFRGAF AL B MATER N[ D). .
IR, 2020.

(21] PEIRPR, B2 2, 7, 5. BRERth RO ST . . RIRIBESehiR
AR ER S BTN 1], 2R, 1982,9(4) :41-48.

[22] ZHANG H,XIANG Y L,HE N, et al. Enhanced vitamin C production me-
diated by an ABA-induced PTP-like nucleotidase improves plant drought
tolerance in Arabidopsis and maize[ J ]. Molecular plant,2020,13(5) ;760
=776.

(23] sttt XN, BT #EAE 3 C o JEIR4miah HDACT A1 HDAC6
FERIIFANALT ] TR A1, 2021,27(2) :105-107, 146.

[24] TiE, gy - BT Mok, B, . AR A IR RGN B
AR RGBS L) . Rl R, 2020,57(5) :918-924.

[25] FHEBE. M B AR E BT L R SR T LY ). Bl
2018,12(30) ; 142-144.

[26] XIS tiRee, Skl , 55 Ak sz A iR 75 AR R R
[J). 221, 2016,22( 20) :45-46.

[27] Ztmitat, 22/ NI, 78, 55, ARG IR o7 AR S P AR b T ) 52
WiLJ]. AR, 2018(17) 115123,

(28] SN, THRAL, 54k 1, . S A B ey Mt = B T 1Y
AR T RAQIR,2014,41(6) :78-79,109.

[29] HFER. AERANEEHERZ A LR HT]. ShE2E, 2008
(6) :58.

(L#F 89 T)
FoR2s R E T, 3 A S B A A F I R R IR LS
FFIZF90 d, I JE Fh T 04 e 2 50 459 i 1 L Ath e i) Ak 2
21, 200~300 mg/L FREEH ST 3 i I R 4B ) AP 38 Bk B
X[E], RIRZEFRES A TR ds R AL PR 3 Fh (I B A R 711
Tk o 224 a1, AT D@ S e K AT 2
At ] B SR FEIE & I B AR P T R i o R
S Z ik
[ 1] %#ES,DICK REARDON, 22, 5. (g2 T e h E I F v Bk 5
AR T]. B HREAR,2004,47(5) :679-685.

[2] 5K ESMERMNIAS T TTaF50EIRE (1], KA L , 2004
(2):27-28.

[3] 2. PR AR RS ez 5 T bt LEIL D ). dbat b
Rl A, 2011

[4] T&. et SRR A LS EAFIL D], 22N 22
PR, 2011,

[5] Bk, PU) ISR Fraxinus ) FERRIEL) ] . AR EFR 24674, 1989,14(8) «
3-4,61.

[6] rhERRASEhEREYEgmEZE 0 2. PEEYE: 28 61 B M. Jbit:

R, 1992,
(7] wufe, 3, 57555, 55 305y G SR AE ML I AR R I G
5 [Fhk B [ C1//2014 4 rp [ P B 5 AR AF 2318 S8 [ IR
][ HHRE NI ,2014.:67-71.

[8] STEINBAUER G P. Dormancy and germination of fraxinus seeds|[ J . Plant
physiology , 1937,12(3) :813-824.

(9] TKMS, PITRH, vhifg Je. iR R R SRR RAR 7K I F-HA &
AN ] AT IR, 2007,43( 1) :21-24.

[10] ASAKAWA S. Thermoperiodic control of germination of Fraxinus mand-
shurica var. japonica seeds[J]. Journal of the Japanese forestry society,
1956,38(7) :269-272.

[ 11] Zettsn. TREZO0/ K e s AR E R ) . MRl R, 1986,22
(1) .78-85.

[ 12] XIige, I, Ay, - Ao - ORI S A B kA 5T
[J]. Badbdaly e, 2012,58(2) : 106-110.

[ 13] ks, ok, 2RI, &5 779 B P& 2P R R B 5T [T ). FF-,
2016,35(10) :27-31.

[14] SR, T, XER, & g R e T iR I ). db
J5E 25,2017 ( 14) :65-69.

[15] E2%, TKF5E. IR =PRI 2 (s [ ) ] el U SR
7%,2008,23(1) : 12-15.

[16] M. SEE PP RARG ) H B BRI AT [T ). Bk
AVRRF,2015(3) :61-63.



