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Effects of Seed Treatments for Promoting Seedling
Emergence of Codonopsis lanceolata Trautv.

Jin Ho Kang*", Young Do Shim*, Jongil Jeong*

*Gyeongsang National University, Jinju, Korea

ABSTRACT : Reasonable seedling emergence is a prerequisite for successful crop cultivation especially
in medicinal crops. The study was carried out to model the pretreatment or seed treatment of
Codonopsis lanceolata seeds by evaluating the treatment effects of priming, GAs, drying and water
imbibition after drying on their germination and then their successive seed treatment on the basis of
its seedling emergence. The priming using Ca(NOs), and GA; treatment under their different
concentrations and light quality illuminated for 12 hours a day were separately done and the two best
results from priming and GA; treatments were compared to determine the better one. The drying of
imbibed seeds using the above best result and water imbibition of the dried seeds were successively
done to measure the rates of germination and emergence.

On the greatest germination rate of the first two individual treatments, priming was obtained at
Ca(NOQ,), 150 mM under blue, red light or darkness for 2 days but GA; was done at 0.1 mM under blue
light imposed for 3 days. However, the result of the latter GA; treatment was better than that of
priming. GA, treated seeds were best desiccated under 357 and 4 hour red light illumination. A day
water imbibition immediately before sowing increased the germination rate of seeds dried after GA;
treatment. Seedling emergence tested after all 3 successive treatments, GA;, drying and water
imbibition before sowing was greater than the two others, only GA, treatment and the combination of
GA; and drying, meaning that its pretreatment of seeds or seed treatment must follow the successive
procedure of the above 3 ones.
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emergence,

t Corresponding author (Phone) E-mail : jhkang @gshp. gsnu. ac. kr
Received Jan, 13, 2001

68



dEE F4E A 9H

M

A3 AGY G B FEAR LS 4 HE
42 AW @A e BAY

o
H

o,
A
2
o)
ofN
2
X
okl
oft
2
ro

NEEFS S5 A8 PPz T Lot
< £97] 43 A¢EC] Bol AAE L it o]
& AFEE Al o]-83t7] st = A2rt 2t
3t AelH] o] AA Eoloptt & Fojrt. mebA
ol 2d & 53] e BF F LAY
A A2l e AEgE dEd dydA tdFez
Aelehe Wl ezl & £ gtk

ohad gol7] A% #FH FAMARA A2

rlo

= 2y, 35, 29AE, FYIA,
3993}, priming, GA; 59| hormone A7, ¥ A
Hgol AtE T dom, olgd Wy
18l 8= Fo wat A7} o2 222 deA
(Bewley & Black, 1994). A F7kA] B9 &t
doleS dATIe ALE HaH3 e A
25 AL, Ca(NO;),& ©] &3 priming,
gibberellin (GAs), FRAA 22 FF=H, 27] o}
< A AgdAY dEAIA A wet
AYAFE & Aol Hole 22 g4 vt
(Kang et al., 1997a, 1997¢c). 1@} o]&d w&
A o9 Fxel 74stedzl A el Fol A priming A 2
of ¥]ated GA; B2 FEEAE| /e Ao
2 2193 99 (Kang et al., 1997b). 22y A
27t et 7l A AR Be 45AY HABA
< =ol7] Hgtd dxrt ddF o2 o] FojF o}
at7] Mol FH FAAE olHT MYt A
2 d4dH e EgAe & F glen, o &
FAz = AcA e Wi gt wolg U}
TFYREAE 432 A A2 ogdrt
ot oFEA HY e FAAEA A e

Aoz 42 primingd GA, A2j s o]E9 A3
W, A 3o A, Az, 3% Ad 33

69

zae] A 7%

HOoZ o|FofR e AF Fol TAAAY To}
24, Yo/t gHENE TS It &
9t} (Kang et al, 1997b, 1997c, 1997d). &3
BEd e TR v 888109
2oz wetty & 4 vk a3y
1 SoA 22 B met t2n X2
EA AFEHY, ArESGes 2
A aFo] B2 BEAE 21 e
i 90t} (Frankland & Taylorson,
1983; Tester & Morris, 1987). wWats AU £
Ao Aol Frrdzrt g A5y stde 3
Mo o3 Fxzie] WE neletA] ¥v 23
gt & 4 gl A 289 gYFAE FEA
FAXE S 238 A AAFRT 2AAEL
Zo| figtste WA TS ol &t oA E S 8
tojof HA WS =2 Ag Feoln
(Hart, 1988).

wetd FEo2 NIFE wolA Yo o] &3t
A olu] HEFAY ol € YRE FANT|= A
o2 4#% Ca(NOy,E ©]43 priming¥ GAS
HAAAY S AT T AF, A F9 A
%, B A9 AT dd HA s 4FT
3 olgd AFE HAAMY S 2T 489
FEA FAA 7 Yo JEEE oA
grietna £ 47§ ARt

2 oy

P
T

ol Higq

= oHd

M=

B A3E 19999 44 RH 19999 104704 A A
3tu $EHEE T A7 FALe}
2 Add gy FEAE LY Feled S of
CANEE R BAEEdred
FoFek 2 A G Ao M FoF whol e Fof 379

% 8 wjnjt} 7
9 cn9 petri
Algd
2 A



3 dolend 200 2RBRRE Wold$d
FEIZIE e BH oz sA8Y
m oA EET a&% ol # 2 'SM
u&?«l %chg ZAtat ey, § A FAA ] o
9 392 450 mo} FAd 660 m2 A8, 730
mol AN, do} gl IHYURAN FA4H, 7
AF 9 2443 HFE light emitting diode
(LED) & o] 4-8l9ith golNd e Fa) o2
EER Aol e 4G vjste] Mo )
fo] AgBoR SolATE NEEFZRH
(Frankland & Taylorson, 1983) MaE&xE 20T
g 14 UAL BYFE ol gt g HF
A 2E e, Melo] olgd ziigdo] Vel
2 542 289 1% £

1.8 Far-red

Reo
1.5

‘1 -4
s )

m

1.2

Blue

0.9

0.6

Spectral irradiance £

0.3

0.0

300 430 500 SO0 790 200

Wavelength (nrm)

1. Spectrum of blue, red and farred light
used in the experiment. Measurement
was done by Spectro- radiometer (Li-
1800, U-COR).
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Table 1. Seed gemination of Codonopsis lanceolata as affected by light quality imposed during priming

using calcium nitrate

Days after sowing

Parameters
1 3 5 7 9 Tso

------ % QEIMINGLION  --rrvrevreromesresmms s - days -
0 mM Red* 0.0 140 a' 393 e 590 e 66.3 e 4.64 cd
Far-red 0.0 1.0 de 196 i 380 g 466 g 536 h

Blue 0.0 20d 320 g 546 f 60.6 f 495 e

Dark 0.0 40 c 350 f 580 e 646 ef 497 e
50 mM Red 0.0 60 b 46.0 d 700 d 76.0 d 469 cd
Far-red 0.0 03e 28.3 h 57.6 ef 61.0 f 513 fg

Blue 0.0 43 ¢ 516 ¢ 7686 b 813 ¢ 451 b

Dark 0.0 40 ¢ 560 b 726 cd 770 d 438 a
150 mM Red 0.0 06 e 60.6 a 823 a 87.0 ab 459 bc
Far-red 0.0 00 e 376 ef 740 be 83.3 bc 521 g

Biue 0.0 06 e 446 d 826 a 9086 a 5.04 ef

Dark 0.0 03 e 546 b 836 a 903 a 477 d

' Priming was done for 2 days at 20T and light quality same to Fig. 1 was treated for 12 hours a day during the priming

treatment.

t The values having the same letter within the same days after sowing were not significantly different at 5% level of DMRT.
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Zo 0, 0.01, 0.1 mM9] 37/} FFECZ A s=E
2l ste] A7) priming A A FL3A 4
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0.01 =& 0.1 mM GA; §9l AXF 7tetAA =

1 12712te] A 33 HAF M2 dols &
A3 TS0 Foxle AdS
mM GA, £%0) 3Uzte] AAF setdA = A
F AP B X3 3Y o] T Wobg BT ol g} 9
2o HFWol & x 96.6%2 M ¥ THOE 7HE
#e Aoz Vet 39 priming® GAE A2
e o]
T =
GA;s APA AP d FAE FFH5o AHste AL
A} gl AR ZAEAY (FE WA, o
g4 GA, &4 99 FAE AJE A¢ 0.1
mM¢dl| 19 12A17+e] A3 71g F SRl Al
A3A @1 o 9AY A2 Yolrte Rl vt
T2 g Ao|th (X 2).

o] 4ol Y Fxbo g 5EFA priming? GAs
o] AT AFHE v wate] BH 9U7X AFPA

Table 2. Seed germination of Codonopsis lanceolata as affected by light quality forced during GA.

treatment?
Days after sowing
Parameters
1 3 5 7 9 Teo

% QEIMINALION  wereesresrrssrss e - days -

0.00 mM Red*! 03 at 96 f 326 f 416 g 446 g 395d
Far-red 00 a 13 h 223 h 36.0 h 396 h 480 f

Blue 06 a 130 e 366 e 46.6 f 480 g 391 d

Dark 10 a 30h 256 g 356 h 373 h 459 f

0.01 mM Red 10 a 253 d 643 ¢ 746 ¢ 783 d 369 c
Far-red 00 a 16 h 383 e 593 e 620 f 476 f

Blue 06 a 250 d 626 C 783 ¢ 826 ¢ 357 ¢

Dark 00 a 6.0 g 473 d 69.0 d 736 e 423 e

0.10 mM Red 06 a 486 b 843 b 906 b 910 b 293 a
Far-red 00 a 236 d 820 Db 903 b 913 b 362 ¢

Blue 00 a 53.0 a 903 a 953 a 966 a 288 a

Dark 00 a 380 ¢ 830 b 910 b 923 b 325 Db

t GA, was treated for 3 days at 20 and light quality same to Fig. 1 was treated for 12 hours a day during the GAa.
t The values having the same letter within the same days after sowing were not significantly different at 5% level of DMRT.
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Fig. 2. Change in the moisture content of

imbibed Codonopsis lanceolata seeds
to different drying hours (®), and their
seed germination as affected by light
quality treatment during 4-hour
desiccation (®). The seeds used in ®
were imbibed in 0.1 mM GA; for 3
days under red light for 12 hours a day,
and those in ® were done additional 4-
hour light quality treatment to them in
@®. The vertical bars indicate the
values of LSD.05.
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Effect of water imbibition on seed
germination (®) and seedling emergence
(®) of Codonopsis lanceolata. The
seeds used in @ were treated along
with the same procedure as Fig. 2
except post-drying, but in non-
drying, no-imbibition or imbibition were
done by only GA, imbibition, GAs and
drying, or GA,, drying and water
imbibition, respectively. The vertical
bars indicate the values of LSD.05.
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Fig. 4. Seed treatment of Codonopsis lanceolata deduced from the above and the other experimental

results.
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