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I BUE P E, ARFERRRERF B ,/NEFFRRR P<O0.05,
REFRFER P<0.01, F,
Fig. 1 Effects of sterilization methods on the contamination
rate of fennel seeds
Note: The value is the mean value, different letters indicate significant
difference,lowercases indicate P<Z0. 05, capitals indicate P<C0. 01, hereinaf-

ter the same.
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FRBERHTHE 3 M, &I ERTE 118 Bk 5
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Table 1 Effects of sterilization methods on

the germination of fennel seeds

KT R KR RERE
Sterilization Germination ~ Germination ~ Germination
Vigor index
methods potential/ % rate/ % index
CK 56.67 b A 71.33b A 34.81bB  304.59bB
REGRF
59.00 b A 69.67 b A 32.99bB  216.41cC
Seed soaking in hot water
0.5% NaClO 68.33a A 78.67 a A 42.42a A 384.33a A
5% NaClO 15.00 ¢ C 23.33¢cC 19.05¢C  38.10dD

2.2 KRR NaClO 5 4h 3 st ] X 1o F b 715 Yo X iH
KK

A 2 AT%0,1% NaClO 4bFE 40 min [{)FpF 5 YL R
BA% 0. 67%, 5HE 3 FibHE R B & 257 ;0. 5%NaClO
AbFE 20 min FFTIS YR N 8. 67%, M B & w T H B AL
3,0. 5% NaClO 4bEE 40 min F1 1% NaClO 4bEE20 minff)
FhFIs R fE R, ¥ 2. 33%, H B B &£ 57,
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KIH 51 Sterilization methods

B2 FERE NaClO BREARRLERET
MEEMFITRENRIN
Hg. 2 Effects of different concentrations of NaClO under different

sterilizing time on the contamination rate of fennel seeds
MR 2 AT LU Y, BB Ak BV 1 4 O b B )
FISEL , T B 7 30 5 25 3 R 2R R PR BRI 1 48
B 2B WA %, 0.5% NaClO 4b#E 20 min FI
x2 ARERE NaClO BHAEA R ERET
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Table 2 Effects of different concentrations of NaClO under

different sterilizing time on the germination of fennel seeds

NaClO #J# AbFERTE] REFH RER REHER —
NaClO concentration Treatment Germination Germination Germination
Vigor index
/% time/min potential/ % rate/ % index
0.5 20 65.33a A 75.33aA 36.25aA 359.96aA
0.5 40 60.67bB  72.00a A 36.36aA 353.81aA
1 20 52.67 ¢ C 63.33bB 31.62bB 289.00bB
1 40 45.33d D 50.00 ¢ C 26.35 ¢ C 245.85 c C
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AbFE 40 min FHLL FIEFM FRFERBER TREE. K
FREFRPANTE HIEHRERELREER. H
0.5% NaClO 4b# 40 min ) K5 7 L HE 3 b B
T I YRAR, B FhF & 25 & R EORIE J1 46 4K
SR/, R BB B R A AL 3 5 =X
2.3 FhF R RN R R AR

M 3 /A, BN 2~3 mm HHFFH T 1L
POR IR R FFRBONE ek B & m FEEN
1~2 mm R ERF; RAFF RN FF R EE
BRHREM , SRR T R LT
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Table 3 Effect of seed diameters on the germination of fennel seeds

MrER R KRR R .
. - o o LI E
Seed diameter Germination Germination Germination
Vigor index
/mm potential/ % rate/ % index
1~2 46.67 b B 59.33b B 27.25b B 240.35 b B
2~3 65.33 a A 78.00 a A 39.31a A 422.19 a A

2.4 TRAh I T A BT A A R R

B oK B TR SR AT R A AR,
RATUBH 4 2~22 h B E & TR LIER
K2, HIE R B ) B S, T8 A T B R 2F B R 3
BRI E R AT R R TR, B
M 8 h )& ZF Hde i, HOh 4 h 12 h, =F R ZFHA
B3, B 12 h BAZFRERR, 5 4~16 h lEFRE
FARZE, B8 h MAFHEBEME AL/ TH
ERFE, SR EREAFRRFREILL 4~12 h oy
B, HA 8 hfwf.

x4 PR T B )Xot A A RO RS A

Table 4 Effect of soaking time on the germination of fennel seeds

B[ RS REFR REFHI

Seed soaking Germination Germination Germination
Vigor index
time/h potential/ % rate/ % index

2 54.67 ¢ B 68.67 ¢ B 31.8 be C 289.38 ¢ C
4 64.00 ab AB 74. 67 ab AB 36.00 b AB 348. 48 be BC
8 70.00 a A 79.33a A 41.53 a A 419.43 a A
12 67.33 ab AB 80.67 a A 36.88 b AB 381.80 b B
16 59. 67 bc AB 78.67 a A 37.29 b AB 346. 42 be BC
22 57.33 bc B 66.00 bc B 30.04 be C 272.16 ¢ C

2.5 BRAE B AR T A AR R

N [ Aol B o e A o B 7 A T — R R
M5 T LAE H BAR R A R R 25 R 2R
WA, A BRAR Uy 20°C >25°C>30°C>15C,
RAIRE N 20°C B A& ZF S5 HE 3 MR A AL 2 ) 22
S . BFIEEA 20°CH 25°C M R 2R R IR
B e EzRARE BEHE 2 MREMLE
St . AT, AR R RS R E D 20~
25°C, HA Ll 20°C AR R R AE

x5 REMEBEENEEMTHEEZHIZI

Table 5 Effect of soaking temperature on
the germination of fennel seeds
BRRE R KR R
. — - . P L3
Soaking Germination Germination Germination
Vigor index
temperature/ °‘C potential/ % rate/ % index

15 52.00 ¢ C 67.33cB 32.38b B 321.56 b B
20 77.33 a A 85.33a A 44.53 a A 457.34 a A
25 70.67 b B 82.00 ab A 42.69 a A 455.90 a A
30 58.00 ¢ C 70.67 ¢ B 34.63b B 365.71 b B

2.6 PHEZFIRLEE X T A AT B A R

MK 6 FTLAE A T1E 15~30°C AR ZF IR
IRCLIV-& V-8 5 & & W& it GNPk N
FRAR K ¥R 25°C>20C>30°C>15°C, 25°CHEZEMY
T RIS R R IRBNE Wi R &/ T
HERE. FrUNSTERE G TR E B A RER
R R 25°C,

®6 (EFEREXEEWTFHZORME

Table 6 Effect of different sprouting temperature on
the germination of fennel seeds
MR B REH RER REHER R
. o N . P L3
Sprouting Germination Germination Germination
Vigor index
temperature/ °‘C potential/ % rate/ % index

15 48.67 ¢ C 59.33b B 29.12 ¢ B 254.80 ¢ B

20 62.33b B 72.00 bB 36.99 b B 360.34 b B

25 77.67 a A 89.33a A 46.06 a A 488.69 a A

30 50.67 ¢ C 66.67 b B 30.12 be B 274.69 c B

3 Wit E4it

H AT, NaClO & —F & FI P84T i R T I 555, 7T
ITEZRATHEYAS FFRREEE. EA SOk A
NaClO UK H A 2 58 KK m A% 2 Fk B, 4 50
5%~10%M I F1 0. 05%6~1%19, H. 2 Flife BE ¥ 0] fRE
PR RR R, RPN AR L2 NMEREGY
0. 5%/ NaClO A3 & Fh 7, B R R BER 5%
NaClO 4h 38 5 Fh 15 Yo F o 0,10 & ZE$ M & ZERAUH
159601 23. 33 %6 . FpF R ZE 48 BURTE S H8 B X 55K
1% 5% NaClO AR 3 2 4~ 5 F i 1 & Ff 7 J5 P s
HIZE SR I AN —B X T B2 B TR B I FRs A —3
S8, %I NaClO ¥ Wk B > BIF e 15 80 A0 52 P ik
B, T H B 5T Hr AT ABSE ) NaClO JR W -5 25487k AR R
He KRR ) NaClO ¥ BE , 31X — U %5 | B 2, b A0 VR VA

HIEFM TR NE—ERE FEmFFrEE, B
BRERKNFTFHEFEGEY , ZHASGRAEEHER
BROFFIHESRTR R FIRERE HEER,
T P R 45 R 5 R X AT R i TR T
SIPCANETR TR, B TR AR 7 S v Ry Ao O 2 BT
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XUk SR I 1 9% 2 5 PR R SR 7 5 B /K s i) 1
ZRFTEE 2 AR IR R R K, KR ZE R R 2
REEFEETHABE, 5SEB/FE. LT3R
BRI, f U A 7 5L R B U6 H T A IR )
& 4~12 h HH, HPL 8 h WEktE.

B P AR ER R N 20°C I & 2R
R ZEFREAE, 78 42 7 b 0] Fl FH A A, SR AR IR 2 Fh
FERAFRTFIHE. BB RSKAETINAE
FHEE 15°CHRATFFIHENGERE AR, FEOXF
22 51 ) J PR AT RS2 vl T T 6 R AR S ARSI

BSR4 R FH,0. 5% NaClO VAL 40 min Ff
FI5 YR FF I AR, N EGE BN KE s &
& 2~3 mm FF I & T 1~2 mm BFHF;20°C
JERF 8 h,25°C R WG RE IR 20 T B b X 1 A AR R
SRR I Bl 2. IXBI 5 O B A T B 115 e R A
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Study on the Germination Characteristics of Fennel Seeds

WANG Xiao-min! ,LIU Na',LI Jun? ,GAO Yan-ming' ,LI Jian-she!
(1. College of Agriculture,Ningxia University, Yinchuan, Ningxia 750021 ;2. Ningxia Polytechnic, Yinchuan, Ningxia 750021)

Abstract : Taking fennel seed as material , the effects of different seed sterilization methods, seed sizes,soaking time,soaking

temperature and sprouting temperature on the fennel seed germination characteristics were studied,in order to search the

optimum environments for Ningxia fennel seeds germination. The results showed that,fennel seeds which were treated

with 0. 5% NaClO solution 40 min had the lower contamination rate and higher germination potential ,germination rate,

germination index and vigor index; seeds as diameter 2~ 3 mm had higher germination potential, germination rate,

germination index and vigor index than seeds as diameter 1~2 mm; soaking seeds under dark and 20°C for 8 h,then

accelerating sprouting under dark and 25°C were the optimum germination conditions for Ningxia fennel seeds.

Key words : fennel (Foeniculum vulgare Mill) jseed sterilization;soaking time;soaking temperature;sprouting temperature
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