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ABSTRACT : This study was conducted to obtain the basic data related to seed characteristics and germination conditions
of the Coriandrum sativum L. at different storage condition and temperature. The shape of fruit was oval with light brown
color. Fruit was mericarp, biloculate, with one ovule in each locus. The length and width of seed were 1.37 + 0.067 mn and
0.52 + 0.039 mm, respectively. Weight of 1,000 seeds was 6.55 + 0.15 g. Seeds which were stored at room (15C ) and cold tem-
perature (4°C) in vinyl container showed the highest germination rate (93.3%) under the room temperature germination
condition. Percentage of germination in cold and freeze temperature was 20% and 0%, respectively. Germination rate of
room storage seeds with paper container increased to about 91.3%, however, decreased in cold (4°C) and freeze storage (20 C)
with paper container (76.7% and 78.0%, respectively). Germination rate of seed in vinyl stock container was better than
that of paper stock container. Germination rate of seeds stored at room temperature for 4 years (2010 - 2013) ranged from
80.0% to 91.3%. Therefore, coriander seeds are expected to be stored at room temperature for increasing the germination

rate and keeping a long term.
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A7l i o] SofubA wx, 2 (Well-beingeleh
£ Eds] meh 448w gy 2nE, A Sl i
2Eg o] BAIS T ek, olo) wleh HiEont Sug ol
3 Holanle] Bgol Holtw e FHeln, 53 32
AEL SAGE 2 ko] H|WF Wy Sojuvbal Qlt) FEIH
PUEE WF4E, P P P, PRES o2 4T
AL BE, FIAY B o, AAe) YL =Y
ke 7154 2L Jlem e AR EAE B 75 4Ee
AR ol HIL Slo] AolREiigle] Fask 4TS kAl

o} (Kim et al, 2001a, 2001b).

I Zo 35 (Coriandrum sativum L)y= 553 &S zb
© A A AEEAM ATl T AHo] AikA| ol
A F=, A%, 4, GAloF T oy x| ellM de] g
A el ek, Ae FA] S1EeL FRERE AREEHA e
m, SJHE o8& Adle FE d& 2, IR Old‘“L
’\10115 FE NS t—‘E‘r. i = e eTA=S B [ = A

o] g3l gkom, , Aol 9 FIEE o]gEo] %""/P
(Lee, 1978). 2L A8k 3|82 malic
acid, tartaric acid Ab 18] decanal, 2-dodecanal
9 I RS 2F }1 Atk (Kim et al., 2001a).
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2, AAA, FEA, FRrEE S &%l RuEY A2 A Zole AAHY frokeh fi2el T =
(Al-Mofleha et al, 2006; Cantore et al., 2004; Hoffmann, =92 EY UL S Soto g 0lsle] ol Aoz 7}
1996; Lal et al, 2004; Ramadan et al., 2003). F3lom wolg o], Wolr|9) wold 58 AT

A9, T el B Al Solu gl A o} 2} ARE gl & T4 A9 gt WolEAe
E2A, 71584 E e TEE Aol ol 8HX gleH WE-9-S dlol8 (Germination percent, GP)2 &3t} ¥

(Kim et al, 2001a, 2001b; Choe and Choi, 2009; Lee,
2012), a0 B4 AES FE31 ol&stde A Hu
oA YA (Kim and Liu, 2007). 2t AS7H] ¢
Zuetollr el tiek A AFEH7HEERA 7FsA0l o)
g A, 7 ZFS2el B9k A+ (Oh er al, 2002), 54

2o 0§ K5l BE AT 5L FaHolA o},
FE ASHoR ANY 5 Y= AY FAB O AT
= mlga Aol

meb ¥ AP b ¥ 4EOE o)gHE 35 T4
43} ARz WE oIS, AFA] D FA5E 5
of Uig 7124 A7E S

ME %

1. RE

B Aol o]88 ATAIEE 20089 HHEPTAALA
BAEA BESEATE F1E A5 (Coriandrum sativum
Lys =HddSaastel ofkg2=a Aldadelr 20093-
20139717 218k A S ol &allon, AFAlEe] di=
Aot 58S el APEEOE AFsle] ShereRg AR
# (KMRH)| B5gEo=z BaA3Itt (Voucher number;
MPS000669, MPS000670).
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2. BAL

AR FAEAS AR 218t 20139 E SAE
FARIE 20894 3WHEO R AWe 5 ASAT (Olympus
SZ61, Shinjuku, Tokyo, Japan) DP-manager program= ©]&
s EAE, 270, 4 5o WAL 24ad. AYFLE
Zte] F2F 1,0004°] FAE AAAZR Z7gste] 109k
s A8kt

e S

o N

3. & A 9 wolsH

aLpEFAre] AgEe] wE EolEAdS XAl flsko
2012430l AFE FAE Fol B HIEE7Il A7 vl '
of Wask & AL (150), AL @l W% (-20C)lA
18047 AsidAch. 255 gElst] AdE 45 138
petri dishol| filter paperS Z3 S/RFE A4 & 2dst,
zkzb 15TC, 20, 25C¢F 30C= A7 ¥ Multi Room
(Wisecube Fuzzy control system, Wertheim,

Baden-Wrttemberg, Germany)ollA] 302 7F bAoA ol

Incubator
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ol U (Mean germination time, MGT)2} Holx] 4=
(Germination index, G)E Th& 2ol ¢]ste] AF&3tth
(Scott et al., 1984).

MGT =X(TiNi) / N

GI=XTiNi / §
Ti: W5 5 Y S, Ni Qo) ol FAke] £ N F
ol ¢, 5 9EE TR
FHE dolgol ik 50% ol AQEE A F (Ts)e

Coolbear 5 (1984)2] Wl o) t}22] 28 A3l
Ty= Ti+ [(N+1)2-Ni)(Nj-Ni) x (T)-Ti)

N: HF ol AR dold HA] T2 7,
Ni: Nell gk 50% 2771 wold £2} =¢] A,
Nj: Nell gk 50% 2150l ole Fx} 2] A,
Ti: Ni N7 2289 wol7|7t,

Tj: Nj NA7HA] 298 Wolr|7h

4. BAY

aFEAe] TS A8 flste] 20109 - 20139 7EA]
437r Fo]g7]o] o} 15C Zdo] B33k 5 20143 =
A AARE AAEIITE 2= woler 15T incubator
o 13]€ petri disholl filter paperS 23 FHFE HMFE
H 2dsl] Ak 7S A9 wols HAL wolsA Ay
I FA3 207 ZAREILL

5. SAIXle]
FAA & SPSS statistics ver. 21 (IBM Co., Armonk,
NY, USA) Z2 7318 o]-8-3}o] YR A S AT

=

21t &t

bl

1. S e 54

35 (Coriandrum sativum L)2] BvlE 59 Fskeol 7
s} & Adsle] Yo] AAFoE Agt Z2AS el Al
7F 35712 o] Al7lell AjEste] EAS #ESHIT (Fig. 1).
£ F7|9 E53Eel 2 fesAR, s Bolile

Aol T AERE EAg BAFESIA (compound umbel)®]
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Calyx teeth
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Fig. 1. Flowering (A), fruiting (B) and seed images (C
to F) of Coriandrum sativum L.
Table 1. Seed of characteristics in Coriandrum sativum L.
: 1) 2)
Form  Color Length Width LwW"  1,000GW
(mm) (mm) (mm) (@
Light
Oval b 1.37 £0.067 0.52 + 0.039 2.6 6.55+0.15
rown

Mean values + SD from triplicate separated experiments using 20
seeds are shown.
LW Length/Width, 21,000GW; 1,000 seed weight.
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FHjolth. PAs719] Gulle Sl (Y T4 SYe=E &
oF ZEith ol 39 -599 Aol EuE7]
(calyx teeth)’} 40122 3}5-2] 7|H FEEHE oMol AT
2= 7 e "ol £ e, o] o 7|
GEHys el AY AT . Eull= 4ol 3.89mm -
458 mm, YH] 329mm -3.59mm 2 57 [.1mm -2.0 mm=E =3
HoH, e FHI SFHoa o]Rofx 10719 Sl
o] Q. /e o] A FIH] Al Zel= vlwd T
stal 4= 7 A vlwA "ok AsE duje] dus A
HEH AI7EE (carpophor)E THSE Y2 QB3P ¢
Aateled FE3 FTAE & & Uk BEH HAR,
mericarp)= AP 246 2719 FAF Eojlem, 7zt
7Hel EHE YRR ezt Glste] Asdt Sk BN E
(ova)o2 ZolE= 1.37+0.067 mm, HH]E 0.52+0.039 mm L
HAYFL 655+0.15 g2 ZAHEJTH (Table 1). xF] It
HE gAbstaL S ] v Feb fRtol Stk e
vi= AL 7w 3 25l Ak Fal ok

S| Z =
=

2. A& 240 2ot 20| e SXF WolEA

H AlA e doks 2ARs TR A% 203 ot
-2 dlsle] ZAIAT (Table 2). Wolg2 BWH 90%
ool oS HolE AYEe woler [5CoM Fo] &
710l g B, vud 8719 A Ard 4C) 2 20T
oA Hd &7 2 HAgt FAE YeRdt) A, A2
W At dgAhs dol 15CeA Fo] §7]o] Bt
Al 91.3%, 93.3%%} 78.0%%] Wol&S Hlow, vid £7]

Table 2. Effect of starage temperature and storage materials on the rate of germination of Coriandrum sativum L.

Germination Paper Storage Vinyl Storage
Index - - - - - - F-value p
Temperature R(15C) C@tC) F(20C) R(157C) Cc@4C) F(=200)
15T 91.3 76.7 78.0 93.3 93.3 86.0
20T 88.7 85.3 74.7 90.7 86.7 80.0
GP" : :
25T 6.7 0.7 18.0 6.0 19.0 9.3 113.62 0.00
30T 0.0 0.0 0.0 0.0 0.0 0.0
15T 8.2 8.1 14.4 7.9 7.5 15.4
20C 8.4 7.2 13.4 4.3 6.6 131
Tso” 4. .
% 25T 10.3 19.0 18.7 1.5 19.0 15.6 33 0.00
30T - - - - - -
15T 9.0 9.3 15.3 8.4 8.2 15.9
20C 8.5 8.8 13.9 4.9 7.4 13.5
MGT? . .
25T 10.7 19.0 17.0 11.8 0.4 16.5 >42 0-00
30T - - - - - -
15T 8.2 7.1 12.6 7.9 3.1 13.7
Gy 20T 7.4 7.5 10.4 4.4 2.6 10.7 34.87 0.00
25T 0.9 0.1 3.1 0.4 0.4 1.5 ' '
30T - - - - - -

YGP; Germination Percent, ?Tso; 50% germination of final germination seeds, ?MGT; Mean Germination Time (day), “Gl; Germination Index.
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oA 93.3%, 93.3%% 86.0%2] WolgE FUXRA HE
8717} ol 8714 vlal] 2 A% Al KIS Ao= U
Wtk 58] A7 Al vid &7 BaAst Fpe] dolsS
Zo] &7] Al Hlstd °F 16% S YRS
ol 20ColA A2, A3 WaAg Al Wolgd Fo]
£7)oll A 88.7%, 85.3%%t 74.7%, BId &7]olA 90.7%,
86.7%%} 80.0%= H'd 87]oA tha F Wol&S UERY
ATH 53] A2 B Al 50%2] TAE dolE = A8 EE
717F (Tso)}k St ol 49 4 (MG HIE 8710 B
Al 4343 4942 Fo] §7] HA Al 84Uz 85YUe
H|sle] Anbtgo® gEse A AT F Utk 18
U wole 25T e A Wolgo] 20% nvte s 744E}
Ak wole= 25CoA A% whE Polg-2 Fo] 87] Y
T HA A 18.0%2 Hd 87] A2 BEA Al 19.0%= e

om, Fo] §7] A B A] Wolg2 0.7%= Ao Wol
HA FAUTE 50% FAE ol 7|7k Pedokaadd
T 102 ol A 19.087kA] AA=A

o o
T =2

Wolew J0CANE AF 8719 ol B glo] RE
FA7} WolkshA ik olst P AnE Falo] 15 F4

£ 25CoM = Wolgo] AskEal 30CoM = oyt A3 o]
FoIR|A] e Z1& RIS = Qi) WolHH 2= Fulth
th2n, 7120 A3 43S B sjEEe 15T -20T, 2
o} 7imFE 25C, F2=L 30T, g9 16C -19CE B
A (Cho et al, 1985; Kim and Lee, 1992; Kim et
al, 1996; Lee et al., 2003, 2013). o] AZFo|x 49

WolAA L= 15T -20C2 /%% 2 gy fAsHA v
ERston], 2wt SEes dokgo] AtE e AT B

th 25C9] 2xor= Wolgo] 20% wRke = UeRdom,
E3] 30CoMe= ot Ad] x| 4Uth (Table 2). o213

238 ¥ o, 258 A0 gne e ewr) 20Tl
A 22 2 39 -480] HI 0T oA, 5

2o S8 Al 2271 20T oo g A EEE 2
T 2do] Ho¥ Ao= A7HL:

I5 FAQE ALETRE 15CA] A Hage o wo
o] 27kl Aoz vehgth zeEu Hld 8712 AlLgs)
4Ce] A Z7e0 Bpst Fafe] Wolg-2 15C] 2 Bt
Ao} Bl Al FAE 7 s ¢ T AT AT AR
oA HId 7o BaAgE 745 Fol &1 Bl FAlol| vl
st oGt Fhadke A gkl AR} o]
o] s FAPL wolAgbe] Aolia-g olv|gthar Ui
UTE (Han et al., 2004). o|2ist Aap= v)d Ao 54%

[e]

& i

S 2~
g%

SR FF ZUS W) R Folurks o dgHoR
FA FRAA E22 T HROE PAHh FA4)

Agewe A%

Zo) we} than], 944, S

S=7F wobd 7 wolge] WolAH (Kim er al, 2003;

o< A

- OI=A] -
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Fig. 2. Effect of storage condition and temperature on the
germination ratio of Coriandrum sativum L. [A;
Room temperature (RT)-paper, B; Cold temperature
(CD)-paper, C; Freeze temperature (FT)-paper, D;
Room temperature (RT)-vinyl, E; Cold temperature
(CD-vinyl, F; Freeze temperature (FT)-vinyl].

Lee et al, 2006), F58|vi9) 5T 52 AR 2=/t o
o 739 wolgo] sk o= Hard vl Ut} (Cho e
al., 2011).

ot 71 WA Uehdes wolre 471 Al #AIgle]
15CoAA AZAANE FApeA eRskom, —4TColx Aggd
FAhe 3980 282 20TolM A FAk= 4950
ol AlZEITE AR 7 FAE A F 2d -49 W
o Wolrt AltElE AR UEit ¢ agE AL oF
40% o Wolsh= Wolrl= 71A1-el #AIgle] 15T A
et I FTAE 20T oA RS Wiyt 7 Wit
o} HFYUQl WoldE o] 2&oflA 10¢E VeSO,
25ColA 2 P& o 12d Sz 7Y e gEet wolrt
Y= AJTh (Fig. 2). A5 TAk] ool A3 Fredj 5
(2013)2 25CoA] NaCl Zgoldy 2|5 gozH ToleS
59.4%74 A F7MA AW, Kumar 5 (2014) 30C oA
100 uM GA; A|Z] 2 Wol8-S 87.1%% FthA7IH wolrge
MRS GEAIZL vE ot o] A#ste] 1] 27 sl
Holg JiAS flgh Wl ek WS RS P E ook
& ZlolARk, FlelMe AR Al71dl EFeEA A

=y
a

pu
.

A glo] =& WolgS A2 & dS Holth

RE AFE £33 B o), 25 15C9 Lnox A=
Agshs Zlo] we wolgd FHS X&FHo7 FAT 4
Jom, A 4719 AL FolHt) vide] 27 ¢ ¢35}
oo & 4 9tk IFe] AS- AL dolEo|r] W] 2



=

o BXe| o

LmeAE WolulA] gome
W LEE FAATNE 2ol

wo}E A

=9
T = 7/_1

2 3%

4 20C71 3
o= Az

o},

3. ZX £8AD

oRgZHE o] BNV 59 FEkeel skl & 7Y
10¢, 204, 30 7H4o= HulE AlEste] 20T Holg
S 239 3 A 92%, 60%, 48%= 7E 10¥°] 7P =
2 dolg-S B uel 79 A<eo] |2 AT
(Table 3).

3G FAR] ol i AR AR Wol e uE
ol £4 AAE ulg o Wolgo] 7P &2 15CE ot
2L 2 AAste] et

al A
| & 50
o

oPle 1d -39 =2 A A4S e e A
Hlel 19 =2 sUAR e (Fig. 4). Eobdeh Wole

=& 7943 1142 et (Fig 3). 5 @olge 7
Az 2 2o Pl 83 2471 oF 91%3W
o Hla 20108 AFE EXE= 80.0%, 201193} 201243
83.3%% 72 ZAA 1008 AdE gl vls] 8%-11%

E T

19

»rlo

Table 3. Assessment of yield and germination rate of seed at
various harvest period.

Harvest date 10 July 20 July 30 July
Yield of seed (g) 105 127 51
Germination rate (%) 92 60 48

Germination rate was investigated at 20TC.

Germination (%)

10 12

Day of germination

Fig. 3. Effect of storage duration on germination ratio
of Coriandrum sativum L.

Fig. 4. Shape of seed germination of Coriandrum
sativum L.

:

Ef

309

1]

| giofz?d

Table 4. Effect of storage periods on the rate of germination of
Coriandrum sativum.

Harvesting year GpP" Ts0? MGT? G4
2010 80.0 8.0 8.3 6.7
2011 83.3 7.8 8.1 6.8
2012 83.3 7.5 8.0 6.7
2013 91.3 8.2 9.0 8.2

F-value 2.10 6.89 4.34 0.28
p 0.18 0.01 0.04 0.84

GP; Germination Percent, ?Tsp; 50% germination of final
germination seeds, YMGT; Mean Germination Time (day), “Gl;
Germination Index.

WA USith (Table 4). HolA = 6.7-6.82 11 -3d7F A
Fet FANA vl T g ol e dTE A%
717kl 2 glo] 8.0Y -9.0¢E H|sAl YERsT). ol2igh
PR A 717ke] 73t whet wols

70w gEnh B9, geAE 1d ols)
, NES, HARES, inF A" 1d o
Zo] St} & o= 3r)e] F$ 2d7A|
Ao] 7Fs3H, 297K E 70%7F BE Wole-S Holxwt
3do] W Ao Wolrt HA] ¢t} (Choi er al., 2013). 5
29 A4 AANE 1 - 237K dolge] M) fiA
T A 4ad FREE wolgo] Feke Ao® HiE uf
21t} (Chang and Lee, 2007). 252 7% 337E 80%<]
Holg-g Btk oA7A] 1 ool #7717k gk ot
T Al gle Aot a8EE 35 Wolry s Y
U= A7I7ke] A Aol o] aF o= Azt
ol¢} 7he AIE EOE ATl At o] A= 397t

= 15C AER fAEE 2o BagozA dWolsd
80% olFo® fAT 4 AUt B Adde AL ¥E
HAe Wolg-S TAaAF|ER e Baste slo] folst
ZAoR Uepyth, W Bt Al 87 Fol &7dAM = ot
&o] 7raE Zlo vksled, uid By Alols ARk} vl
3 wolgo] Yehytth Ex By F ol FHHZ 2=
15ColH, 25T = Folgo] F7sle] 30CaAM = A
Holl #A glo] B wol=A] sttt webA g FAk=
W W A skal g2 AASlE, w@ol A7) o]
o] g ZAo=w AlgdT)
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e
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