s g2 (Jour. Agric. Res. China) 36(3) : 258~266 (1987)

RAHTRIHFIRBEHA

¥ % B AW

WE  BFERE R T TR RN~ AR R RS
CHEREGZETRE  HERWT | 42 E pH H 42 9 ZZAMKRINKHIEFIE
¥ HBEFREDISC BREE » 20°C DI LRI EHENIHERS - 0 RBEEFRIEHE
¥ BHRIE 16—20°CMAE 24—28°C FrEUIRM{ITEEA » BERE (12°CRET) &
THEE » BTN RERERR LTRSS REDERGE « Wi (0.25 1.0%) BRE
S FETREYE » W% (GAs) 1000, 500ppm BRI ZSE  (Kinetin) 100, 50,

10 ppm BBHSR GBI > SEESRT L RICERR » BRIEKBEABRAEEHE
1000, 100ppm 24/ » AVEIEEFEHBR » I BB MUK RS B IR T RESEH
ZEE > TRAZETRBNEAEREF R GESRFEASEHS » RrREREB IR E
TRFANDENME - BRET (0—4°0) HEMZEEETRBFFVROCEEM
;e BHIEER  AERERBERZ 3B » REGERKEFME 9/10 (Te) AR
B4 REAEHBZISKBERE LRl (4°0) A{REERVNEEFETREE
FMAEERERT o LEMBFRFREREETEMN » B 6 —8 BZEFRRERTFE
okl

RURRL RS FEREREY » WRAERIIR L& » BB ERER IO » HEMWE - T B
» RGBSR R AT IREIRSE » BAEHLK - 805 » JURR - BRE - BUK - JURSIER 0 - REEF
FEEBS > RS BHER > BEBERSRTSEMTEE » SN BR67, 94147 » FE4HELS, 200
,0005T (ZH o

RUNABRBENEE » FEFTEOHEHAAR » RMERZFBRRT TR © o KBS
BUXBEETATHEER  BEREFTIMINHEKSE » MEHETHER THERASHHE M »
BRBHER > TRL2~LERHRYMALE - RS - MPETHER o BAHEHETREITRUBH
BREBERE @ > HERFRWVEENREORENETEFTER R HRMEETENRS -
RS ERAE TS TR HERRE R SERER R -

O BHE A 2 T IR B R BR R U MR B B R > 7E BP0 AR — By H 2 IR R AR ME
WO - (ARREFTEEZZRENTEREEZED  EREFTEHNRE @  AHETBERY
BERMBEFTER 2T » DMRFISER 2 RS -

MEREE

LERERRERAT o BRI 1359 3% -
LAPTRERYE BIER =EE ZhRE BRI
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(1) ABEFE : DIARR () R2AFEREKZ =856 (Buplewrum falcatum L. ) Eh
BTFERABMHE - EFREENE D BB RIHFER0—4° CnHERFHA - :

(2) ABF i BHFAR  EMETEN L %REERY (NaHCIO) BEHE10748 » B LI
K iEE » BI04 EBHER LB ~FBWhatman No. 1EMEKZERAIEEK L (BBEABRKIS
AGHRLF) > BEEAIEE  FEHONET » BENPHRIMKRERK (PH 4.5—4.8) 120ml
s BIMEMERERE » BARRAFTESREEST  BOGRESF (BREEERD %H > =Z2H
S B AR ETIO TS0R T 5 HEBFEHHFME 10/1 - 10/5%.10/9 A9 » AIFER
HESEEE 9 BEERE: ASETURKER 2—6 BHRETHEFAR - mERs (KNOy) =
BTFEHEER  BRNSDAMBEN (0.2 % 1%) BESUETERZERNAERIEEK o
ARELEE  DIRE (1620 245%28°C) 8 /NRREHMIR (1216~ 20%.24°C) 16 /eG4 i
o pHfEEH : PHCIEINaOHFRE MK pHEE 2 E 9 » DTN - GAskKinetin B
BT ESERBEBEREATRREE 2 GABEKinetind HiE & %W (4.5<pH<B) » 24/\% (16°C)
BRTESRE - BEREEE @ BTFHHHEE  BRTREELF > 7 0—4°CTERK 1—8
B BHEENREETHES  Fh - BEENE  IHEZEERFERZIES  (micrometer)
ZHEBEMENERE » FREAONET -

FERBE

(1) fikEREER fRE AN 2 8
FELEHEEIRED » HAERIEK LB RIRAZ G » BRSRERFEEPBE Ly E -
FURI SRR I B W T KRB R T NI Z PG E - RARIER N AEE 2 K2R INE 157
/e £ 1A BIRARM16°C BAMES 2EGERE » BEREEFEREMAE TS0 MRHF&RE
R BBRES O ZHEREL HREZEFER BB EABHEA B GREBKZEFTRIEY
BTBRFFERZEE - ARABRVHRLZARKZET » THSE @ ZHHE6 AR RERE
BERETE » BRE—PHI « ZE12°CZHERT N 16°CHi20°C » MEHEE R 24°CH28°C » 7#224°CR

Table 1. Influence of pre-soaking and temperature treatments on the germination

of Bupleurum falcatum L. seeds

. -~ N
Duration of Germination Temperature (°C)

Character Pre-soaking*
(day) 12 16 20 24 28

Germination 0 57.5d** 80.0a 65.6bcd 21.9f : 5.6¢
Rate (%) 2 56.9d 76.3ab 62.5cd 36.3e 13.1fg

Days to 0 8 5 6 11 13
Beginning
Germination 3 8 5 5 6 6
Day to 50%
of Final 0 16.1a 10.9b 10.5b 16.4a —
Germination .
Rate (T-50) 2 14.8a 8.5¢c 8.6¢ 11.5b —

*#Seeds were soaked in running tap water.
*¥Means with the same letter across temperature and presoaking treatments for each character are not

significantly different at 5% level by Duncan’s New Multiple Rang Test,
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28°C B3 BsfiE R 16°C 2 1/4m1 /15 L TS50 WIRUE R » BRI BIZ N Z 53 o B FHAEM
BEFRER7EL8C, Atwater @ JRFE20°C EARBABR HEREET (linear embryo) Z#E
BHFREHEARBZAERE o MARE 2 R 2B RERRA 2830 JMAKER N
24°C28°C BB » (H R T50 R ANE HERHEENS - AT BRBEFERM 2 RZ
&8 (imbibition) B o (ARMFELE ke A (days to germinate) 5 o 16°C 2T IHRAKE
R IRE RS 5 KEFAEELE » TFIE TS0 T B BEHRAER 6 REA (10.9—5) » fiiKkE
BRIEHS.5K (8.5—5) MAZREE - 1o » BFRERSRITAEREIRERZHF it H =
BERSTHE - BRABEZEER T EERETRERENE - BB EE EMHDEREIEAE
B RLEREERE2 A BEEER HETENICETHT » BRMFK2 < hixkl > R22ZH
B » 124°CT 2 BEFHER T0E BB TR » Ll ER %S S ER I 2 BRI E T R AF

Table 2. Influence of different presoaking treatments and seed leachate on the germin

ation of Bupleurum falcatum L. seeds

Temperature Germination Days to% of Final Germ. Rate Days from T-10
Treatment® Rate
&9} (%) 10(T-10) 50(T-50) to T-50

16 78.0ab** 5.84b 8.66b 2.82ab
o

24 59.4cdef 6.24b 9.44b 3.20a

16 71.9abc 3.36cde 4.86e 1.50d
se

24 68.1bcde 2.51f 5.15e 2.64abcd

16 81.3a 3.58cde 5.21e 1.63d
St { o

24 78.8ab 2.90ef B.7cde 2.83abc

16 66.9bcd 3.8lcd 5.49de 1.68cd
ss |

24 68.8abed 2.18ef 5.40de 2.62abced

16 58.8def 7.56a 10.51a 2.95ab
CK(L) {

24 47.5f 8.18a 11,47a 3.30a

16 66.9bcd 441c 6.27¢cd 1.86bcd
S—6(L) {

24 55.6ef 4.21c 6.80c 2.65abcd

*CK, S-2, S-4 and S-6: pre-soaking in running tap water for 0, 2, 4 and 6 days, respectively, CK
(L) and S-6(L): pre-soaking in running tap water fro 0 and 6 days, respectively, and watered with
seed leachate afterwards.

#*Means with the same letter within each collumn are not significantly different at 5%zvel by Duncan’s

New Multiple Range Test.

BER - ETELMEENEMBET 28 (R2) » THEGERRABEER » 9HLR TS0HR
%o MERRTEENEREEF (GBEE T10) IR » #N TIOETS0Z ZETK © it
BHFREMS » SR (24°C) Z TSONAFTHRNEEG o thih > BHFERRET B EEEMEE -
ERENBET IR EFENERFIETEHROIF c HKEE (25 45 6 K) Z@EE» KT50
EESAIR A » FEEIRIA TR R T105E T50 2 3 Sh sl 5 W B AR A ki - (BEEFWHICGE
% T10) DI24°C16°Csi » SR R B MAL R TO50MRFREIRATR o T102 TS50 Z R H A
LAL6°CRERRIE o LA RIR B K B2 AR » T8 4 RZEEgCR e » KM RE 2 ERET
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RARBEN  BRZEEEEFTEVEETEZ - Ha LR » BRHKEET » BHFAHY
HEEHGRBNBE M2 EREURNGRETHE Y (saponin) o Nord ez al. " G BF
FEETREFNHNVEZ— - BAEREREOENET 5 ER T (saikosides) " » ER%
IR > RSB TRETRARBEDATMMHKEE T RES » FEE—-SWE -
BANEAETHRAEFTERER » ARRETRERNPETREF BRI A RRERE - [
ATRFERHRREZE A » ETRMETFAR  BRINES - HHE 1 - RIZHER » BHUB®RE

Table 3. Effect of different day/night temperatures on the germination of Bupleurum

falcatum L. seeds

Temperature (°C)

Germination Days to 509 of Final
Rate Germination
Day Night (%) Rate (T-50)
16 12 54.4d* 13.6b
20 i2 71.9bc 18.1a
20 16 72.5bc 8.8d
24 12 77.5ab 15.8a
24 16 75.0abc 8.4d
24 20 70.6bc 12.1¢c
28 12 63.8cd 15.1a
28 16 86.9a 1L7¢
28 20 | 81.9ab 11.7c
28 24 24.4e 15.3a

*Means with the same letter within each column are not significantly different at 5% Ilovel by

Duncan’s New Multiple Range Test.

ZREZ BHELER R R RSRR 2 EREE » M2l TSONRMREMENTS » BRERE
EBFINLEMZ B o L Davis "0 B Naylor ef al. 9 ZHMBETRE AR 2 EEHED - B8
LARR28°C » ®RiR24°CZM & » HBEHFREFE (T50) PATEM o I/ DRRI2CCZ &84 » K
Z3E TS0Z RIS BIER » HEERRI6CCZA S » BHERNBEER 16°C2ERER (1) » BxR
BERBAFINERZEYF - KR16°CZLBEEASRIART » B AR20°CR24°C2A4E » FiET50
ZHEHEEZE8.4—8.8K » HETE » T HE 28°C 24 » BER TOOBR RN 16°C 2 iR » (R
BHFEEE86.9%  FEEREM2AE » BB 28°CHER 20°C M & » HEEFERE281.9
% » BRAYE R28E20°CERIEE (R 1) o f7& Bl » TAIARAz2£7E12—8°C » MRIAEF16—20
°CHr HNEMBEIT EUIBARERR « SUBERRITRENBEBLEFEEZ BEBEUE 2 » e
gEZBRES (18°CHi20°C) B -
(2) mBEpe - WhREMR s UREENBF 2P

TARRSR AT (3 L RE D 2 BT E @ » RUTELIREREN0.2% R 1. 0% i (U 28 8 K IR
PIZEMS » HAERNR 4R » MEBRITEHNENEFETENYE  BETREYERZBE SRS
T+ T SE ANBAER » BURSSHATE T 16 Al AR ER ST R TR U4 DL B8 o

Wb (GAs) ERpETEMEREVEKER EEREREKEZ » MRS %% (Cytokinins)
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Table 4. Infuence of temperature and concentrations of potassium nitrate on the

germination of Bupleurum falcatum L. seeds

KNO3 Temperature (°C)
(%) 12 16 20 24 28 -
0.0 57.5bc* 80.0a 65.6b 21.9e 5.6fg
0.2 53.1be 63.8bc 61.3bc 8.8fg 0.6g
1.0 38.1d 54.4bc 11.9ef 0.0g 0.0g

*Means with the same letter across temperature and concentration treatments are not significantly

different at 5% level by Duncan’s New Multiple Rnage Test.

A EE R R R AREBTABTAERR (ABA) ZEUMER » MBS REAZEH
HELER &7 o APEREHEEHFE (GAs) 1000, 500ppm R #if5#3% (Kinetin) 100+ 50 »
10ppm BEEE G EE - MRS HRERRBEREGAR T » DRTRREZEENZEF » Bt
» LANaOH = HCIFRHA#E K 2 pHIE » ETTIRREHEENE T RF 238 » #RINFE 5 FR » W

Table 8. Influence of different pH values on the germination of germination of

Bupleurum falcatum L. seeds

pH
Character
2 3 4 5 6 7 8 9
R eayon Ot 700b  725ab  775ab  769ab  769ab  8l%  750ab
Days to 509, of
FinalGerm. Rate - 10.0a 9.7a 9.9a 9.5a 10.2a 9.la 87a

*Mean with the same letter within each row are not significantly different at 59 level by Duncan’s

New Multiple Range Test.

BT7 pH (84— 9 M 2B E S » HEFURINEER » BURENEBREMBRRE P STIRF]
B - MR RMES HUFREW 2 pH (ERILFHERFAERL.5—5.020] - BiHE » HHRZEHET
7 16°C TRRBEA A ZFRS (R6) BR2UNEZHE 16°C THE » HERME6 » Wbk
VEEEARAE » MRS WRZEH » EEHRET (100, S0ppm) HHETEVE - AR XK
(100ppm) Ea#zEhsR (1000 ~ 500ppm( ZH & » HFELFERTF b LR » L2 BEFTE
R > WEMASETRETE—EEERBEE o S#TREZEFNHDE TR H AR ERTEL
o EEk » R AEBRREZETRTCANRBEREEE » RERMK 7 » K79 GARHER
HZBRIRTE » THEF KR RS 6 RIZERGA, 100ppmEL » HEF WIBRIGE » TGA,
1000ppmpE ERAIFIER T B o BRTCPIREE 6 RIT KR EERBFEEENIAL » WH GA R
TS » BURGAZEETIEIRBAIER -
(3) EREFHREMRBFTREF Z2VE
EREET (0—4°0) REHENBEFCEUWIRA @ » FRABREREEIEREE TR
HESRWAIREE B R PR3 TR (328) o Bryant @ SHEIREHE G°CLIT)(RIEMIYH 2 Heracleum
sphondyliuvm FFEEPOEKEN » Simmands et. al "9 JRIBHHERE T AHEINER (Acer sacch-
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Table 6. Influence of GA-3 and kinetin on the germination of Bupleurum falcaium L. seeds

Conc. (ppm) of

Germination Rate Days to 109 Days to 509
GA-3 kinetin (%) of Final Germ. Rate of Final Germ. Rate
0 0 77.5a* 6.73ab 9.15bed
0 10 79.4a 6.12b 8.73cd
0 ‘ 50 60.6cde 6.73ab 10.00ab
0 100 61.9bcde 6.80ab 10.01ab
300 0 76.3ab 6.06b 9.13bed
500 10 €6.3abcd 6.12b 8.37d
500 50 68.0abcd 6.62ab 9.38bc
500 100 51.3e 6.97a 10.57a
1,000 0 74.4abc 6.32ab 8.67cd
1,000 10 70.6abc 6.30ab 8.50cd
1,000 50 69.4abc 6.06b 8.73¢
1,000 100 55.0de 7.04a d9.98ab

*Means with the same letter within each column are not significantly different at 5% elvel by

Duncan’s New Multiple Range Test.

Table 7. Effect of pre-soaking and GA-3 treatments on the germinatio of Bupleurum

falcatum L. seeds

Days of GA-3 Treat.

Days of Germination Days to 109 Days from Germination
Final Germ.

Presoaking  100ppm 1,000ppm Temp. (°C) Rate T-10 to T-50 Rate (%)
0 0 0 16 5.84a% 2.82zb 78.0abc
0 0 0 2 6.24a 3.20a 50.4def
0 1 16 5.7%a 2.32ab 63.8cdef3
0 1 24 6.34a 3.23a 53.0f
0 1 16 5.83a 2.71ab 875bcde
0 1 24 6.27a 3.14a £6.3ef
6 0 .0 16 3.81b 1.68b 66.9bcde
6 0 0 24 2.78¢ 2.62ab 68.8abcd
6 1 16 2.32¢ 1.80b 76.9ab
6 1 24 2.08¢ 2.26ab 73.8abc
6 1 16 4.30b 1.86b 8l.2a
6 1 24 4.24b 2.33ab 73.1abc

*Means with the sanme lettter within each ¢ olumn are not sigfiicantly different at 5% level by

Duncan’s New Multiple Range Test,
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arum) WREHEYAERES) (growth potential) » Bl ZIRELR 5°C BH 10KBRARHAY A &K o 2L
BT REREFREAERE » E9H (1—2 EHD M8 (13 BHIRAEHENZER » £H
B2 BRI RE - R 8 BT R » HERERBERZ 3(5EA o M2 BIFEE » —RINE
s RRBFRERTMGE 5 BB 1— 2 BEETZENET » BAKREGEE N EREFEEMR
BEREIRAE > T 8 BAEE A » BEERKEFRE 9/10 (TI0) MRSHET 4 REA > BHE
215K (16°CEa24°C2 A 4) BIBIRE o pbot » MR B RERT W (T10) ATRRIRHH
(6.5%) > BrREMERETEEERTRT » MAREEENMAREST - WORR A2
TERE DI6°CIR AR » 20°CH ERIFEEBFAOTE » IEEREHFETE16°CH24°C ZH %
ERE RIEHMMEZEEFETERTFYH (T10) AMETL SRS » REFEENIE ; 82
WIRRHE BRI 24°CT » 3 T10 #1550 4R M7AEL6°CTHIE0.9K » £ REFE - (HEEE FH R
o BRAFE MRS BHBREEK 0 BRT REPFEELERI6°CHE I » HIETIORRFRHR
HiRiiash o BURERAELAR ETRFIRENES AN REERIETET RSN - Wit &
BREBFIRIBMIEMZ TR (£8) » HThaphliyalez. el. 1@ BERFEE (3—9°C) AIREEH

Table 8. Effect of durations of cold stratification on the embryo development and

germination of Bupleurum falcatum L. seeds

Days to 9% of Final Germinetion Rate¥¥

Stratifi- Embryo Germination

cation p ngthr  Nee (9 10(T-10) 50(T-50) 90(T-90)

(week) (mm) — ygec 24°C 16°C  24°C 16°C 24°C  16°C 24°C
0  046d 750abc  66.3c 6.4a 6.7a 90ab  93a  13.4b 16.7a
1 043d 806ab  688bc  SBlc 6.0b 73c g6b  1l3cd 12.6bc
2 047d 850a  736abc  43d 49c 6.7c 73 109d 10.5de
3 0.62¢ 77.5abc  73.8abc 3.8e 3.2f 5.8d 5.6d 8.01fg 9.1ef
4 079 8l3ab  775ab  26g 2.1h 39 4le 6.3h 75gh

082b 3¢ 675bc  24gh  24gh  43e 39 6.4gh 70gh

8  148a 650c  64dc 0.9 0.4j 1.9 1.7 40i 40

*Embryo length was measured after stratification, means with the same letter are not s ignificantly
different at 5% level by Duncans New Multiple Range Test.

**For germination rate and days to 9 of final germination rate, means with the same letter across
temperature treatments (16 and 24°C) are noi significantly different at 59 levll by Duncan’s New
Muitiple Range Test.

B (Cedusdeocara) ZEEHFEREEFEE 2 RRANED - ELEWETIN6 — 8 ZNIEHREE » K
BRI

BEHEAREARE > IWRES © BREN  BERRIZETREGYEETZINN » KRREWRE
REERZBRBEELRENZETHETSHENEHERHM -

B W
EHETRFTUIGEREEEETE » RENEF S UERBLE » Ch & MR ER »

AR 2L BRI EEEE » NUR16—20°CTMiR 2 12— 8°CZIE I T HF BH MR R FMER (12°C
W) BTEE  BErENEEREYANCRAWREREY o HNEFS R h RPER LR
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arum) JREHHERES] (growth potential) » ¥EMZHEF 5°C B H 10RBEAIZBIMER o 28
BT RERBSREEERE » 298] (1—2 28D WIem (13 2HHMENRNER » £
RINEFPGERRER - 1% 8 ENIEHR » KIRRERBHRZ 3 LA - M2 BEHFEE » —Bm S
s R ERERTIING ; 81— 2 ZMFHEZEMET > MARRREG S0 > (HIFREMA
EREIRE - T 8 BIIEH R » SBRERMREFRE 9/10 (TI0) HRMIET 4 RiEA » BHR
215K (16°CH24°Cz 1) BRI « oot > ABHIRAREEERF W (T10) FTREAIER]
(6.5K) > BMrREMEREFECERTRT » MAREEENARES - DR ERZE
FHELI6CHBINE » 20°CH LR BIEER TS » HEEREFRT7416°CH24°C 2RI
EEE RIBMN L EEETERSEDH (T10) NMETRHERME » RER(TENHRSE; 8 £
HEHEREER 24°CT » K T10 #EF0.4XMAEI6CCTALE0. 9K » ZREE - (AFEZ RFREWLT
> BRTHEFNBESCRWE RN > BT R EFREEENI6°CHE I » HF TR KR IR
BRI o BURERBELAR BRI » AAVRERRMEEET T B - it &
BEERTIEME ¥R (%8) » i Thaphliyales. ef. "9 SBERBE (3—9°C) fREE

Table 8. Effect of durations of cold stratification on the embryo development and

germination of Bupleurum falcatum L. seeds

Days to 9% of Final Germinetion Rate¥*

Stratifi- Embryo Germination

CALOD | ongths e (™ 10(T-10) 50(T-50) 90(T-90)

(week) (mm) o0 24°C 16°C  24°C 16°C 24°C  16°C 24°C
0 048d 730abc  66.3c 6.4a 6.7a 90ab  93a  13.4b 16.7a
1 043d 806sb  688bc  Slc 6.0b 73c 86b  1l3cd 126bc
2 041d 830a  756abc  43d 49¢ B.1c 73c  109cd 105de
3 062 775abc  738abc  38e 3.0f 58d 56d 8.0fg 9.lef

079  8l3ab  775ab  26g 2.1h 39 4le 6.3h 75gh

6  08%b 783c  675bc  24gh  24gh  43e 39 6.4gh 70gh
8  148a 650c  6dc 0.9i 0.4] 1.9f 17 40 40i

*Embryo length was measured after stratification, means with the same letter are not s ignificantly
different at 59 level by Duncans New Multiple Range Test.

*#For germination rate and days to 9 of final germination rate, means with the same letter across
temperature treatments (16 and 24°C) are ro? significantly different at 59 levll by Duncan’s New

Muitiple Range Test.
¥ (Cedusdeccara) ZPEIESRFEH R 2 HERMEM - (AENETR 6 —8 EIEAmER » 3L
EHRERIEABIS » LS @ BREL s BrRZBERBEGYERT ZET » KEKRTE
RAEERZARBELEBANZ2ETHE M RIKMEREE G -

B W
SMET BT EEGERCRIB M » LB B SR BEBLE » R &R

H R 2 BRI BEEE » MR16—20°CMR £ 128 CZ I TRFHHBEREFMER (12°C
LAY BN BREMEE BEYEVCRE MBS RET o RMEFE TR b RER LR
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o

Studies on the Improvement of Seed Germination of

Bupleurum falcatum L.

H. C. Huang and S. Y. Liu®

Summary

Bupleurum falcatum L. is an important medicina species under the family of
Umbelliferae. Physiological immature embryo in the sseds of this family generally
require an after-ripzning pzriod to germinate. The purposes of this expesriment were
to find ways to improve the germinating vigor of this species. Optimal temperatures
for the germinztion of B. falcatum L. seeds were 16°C followed by 20°C. Germination
rates at the two temperateurs were 80 and 65.5% and days needed to 50% gemination
of final rates (T-50) were 10.9 and 10.5, respectively. Alternating day/night tempera--
tures accelerated seed germination. Night temperature of 16 or 20°C and difference
between day and night temperatures of 8 and 12°C were particularly effective. Pre-
soaking seeds in running tap water for 4 days could increase germination rate singific-
antly at 24°C, presumably the result of lzaching out some inibitory substances from the
seeds. Soaking the szeds in GA-3 (500 or 1,000ppm) and/or kinetin (10, 50 or 100ppm)
solutions or addition of potassium nitrate (0.2 or 1.0%) to the germination medium
showed no positive effect on the germination performance of B. falcatum sgeeds. Cold
stratification at 0—4°C, on the other hand, was of prominent importance in improving
seed germination. After eight-week cold stratification, embryo length was three times
longer than that of the untreated check treatment and tims needed to reach T-90 was
only 4 days, or 11 days shorter than the check. Cold stratification for eight weeks also
enable seeds to germinate even at the unfavorable high temperature of 24°C. Germina-
tion rate also increased as a result. The most suitable duration of cold stratification
was found to be four weeks.
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