#it(Korean J. Medicinal Crop Sci.) 10(2) : 75—81(2002)

OII

C2HX|9 el & sk <

o=

F EXIAZ|e] s}

r

YRS NHE - MU
*AAYEST g EARTeR

Seed Treatment Procedure to Promote
Seedling Emergence of Platycodon grandiflorum

Jin Ho Kang'*, Young Do Shim* and Byong Sam Jeon*

* Div. of Applied Life Sci., Gyeongsang National University, Jinju 660-701, Korea

ABSTRACT : Indoor seed treatments to elevate seedling emergence should be of value. The study was
done to model the presown treatments of Platycodon grandiflorum seeds by evaluating the treatment
effects of priming, GA,;, drying and water imbibition after drying on their germination and then their
successive seed treatments on the basis of its seedling emergence. After priming using Ca(NO,), and GA,
treatment under their different concentrations and light quality illuminated for 12 hours a day were done
separately and their two best results were compared to determine the better one, drying of imbibed seeds
using the above best result and water imbibition of the dried seeds were successively done to check the
rates of germination and emergence.

In each treatment of priming and GA;, the former best germination occurred at Ca(NQ,), 150 mM done
under 2 day darkness but the latter one did at 0.01 mM done under 12 hour a day red light forced for 3
days. Of the two best results from priming and GA, treatments, the latter result was shown higher
germination rate. GA, treated seeds were best desiccated under 35°C and 4 hour red light illumination. The
germination rate of seeds dried after GA; treatment was enhanced as imibibed 2 days immediately before
sowing. Seedling emergence of all 3 successive treatments, GA,, drying and water imbibition before sowing
was the greatest than the two others, only GA; treatment and the combination of GA; and drying, in which
indicated that its presown seed treatment must follow the successive procedure of the above 3 ones.
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Fig. 1. Spectrum of blue, red and far-red light used in

the experiment. Measurement was done by
Spectro- radiometer (Li-1800, LI-COR).
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Table 1. Seed germination of Platycodon grandiflorum as affected by light quality forced during priming
using calcium nitrate’

Days after sowing

Parameters

1 3 5 7 9 Teo
% germination —days —

0mM Red’ 10 a) 646 a 91.0 abc 92.3 bed 926 be 253 a
Far-red 06 ab 346 f 91.0 abc 92.3 bed 923 be 3.26 ef

Blue 06 ab 516 ¢ 87.6 cde 940 abc 940 ab 290 ¢

Dark 03 ab 383 e 946 a 96.6 a 96.6 a 322 e

50 mM Red 06 ab 496 ¢ 88.0 cde 90.3 cde 91.0 bed 290 ¢
Far-red 00 b 290 h 85.3 def 91.0 bcde 92.0 bcd 343 g

Blue 00 b 376 e 84.0 ef 91.3 bcde 92.0 bcd 3.29 f

Dark 00 b 306 gh 826 f 88.0 bcde 883 d 332 f

150 mM Red 00 b 533 b 926 ab 946 ab 946 ab 275 b
Far-red 00 b 340 f 86.3 cdef 910 bcde 91.6 bcd 3.28 ef

Blue 03 ab 413 d 89.6 bcd 91.0 bcde 91.3 bed 312 d

Dark 00 b 326 fg 86.6 cdef 89.3 de 89.3 cd 3.28 ef

! Priming was done for 2 days at 20C and light quality same to Fig. 1 was treated for 12 hours a day during the priming
treatment.
' The values having the same letter within the same days after sowing were not significantly different at 5% level of DMRT.

Table 2. Table 2. Seed germination of Platycodon grandiflorum as affected by light quality forced during GA,

treatment’
Days after sowing
Parameters

1 3 5 7 9 Tso
% germination — days—

0.00 mM Red’ 246 b’ 886 a 940 ab 95.0 abc 953 ab 143 a
Far-red 2.3 hi 616 g 923 ab 94.0 abcde 94.0 abc 232 f

Blue 56 fg 610 g 916 ab 94.6 abcd 94.6 abc 215 e

Dark 43 gh 536 h 910 b 93.6 abcde 94.0 abc 270 g

0.01 mM Red 266 a 84.3 bc 95.0 a 953 ab 956 a 143 a
Far-red 6.3 f 69.3 f 950 a 9.0 a 96.0 a 204 d

Blue 126 d 84.3 bc 943 ab 94.3 abcde 94.3 abc 163 b

Dark 213 ¢ 86.3 ab 936 ab 94.3 abcde 94.3 abc 150 a

.10 mM Red 83 e 736 e 92.0 ab 92.3 cde 923 ¢ 182 ¢
Far-red 20 i 743 e 916 ab 920 de 926 bc 221 e

Blue 2.3 hi 820 ¢ 910 b 916 e 920 ¢ 182 ¢

Dark 2.6 hi 780 d 923 ab 926 bcde 92.6 bc 221 e

' GA; was treated for 3 days at 20°C and light quality same to Fig. 1 was treated for 12 hours a day during the GAs.
* The values having the same letter within the same days after sowing were not significantly different at 5% level of DMRT.

78



Eatx|e] U=E g e

B3 (Kang et al., 1997b)e} Y defola] Azle} whola]
Fol o]Folx & AFPe] FAIH{EZEEH CAE AHIshe
Aol Bt} AU Aew AYHT}y W priming®
CAS ANPshe A9 wvtas} 28718 &8

T A dolgo] By 4FI GA;, A2 Fo =
Frol MEFRE AR e AS AdE e Aow
FALE AT

ol el HEA TEtx FAlo|l W3t priming¥ GAs9)
AelA3E vlmaPd Ca(NOy), 150 mMell 297 A&
19 12717 AARS Helshs ARYE GA, 0.01
mM 397 19 1277k} HA3S 718 A9 SU7A Y

Holg, & ZIolgo] £ Aem FAHY GA

gk okEl GA; Aol Hlste] z7]e]

o o s
FEHEHE] &

th= A7 AT (Kang et al., 19970258 =) O
3 A FRAYEE GA, 0.01 mMoll AFF ZAsg
< Xk Ao] 7P A wios wadth

2. AT M= 2ol

TR A7t olFo7 FAE FeAdA Y ok
4 EE YAV AFE st HEEA] 7RI} o)Fo
ARt gtk GA; A7t o]Folzl Fxke] A
AAstazl Mot ojFolxl FAE 35TE AN
oAz S-S SABINE v Fxle sEEse
a9 2 @9 2o FR] e A AR F
7Pt @ o2 FAEY Aok kA AAS :Es)

of AN Ax AzA7E Aol FHY Aes Ads

3l Aol FteteAlE FAAMT, FA4G, AR
AR o] QFAe] s} wotel] wiX|E FiRE

2 @9 2l A% = GAHTE JlEPAA Axs)
Aol 7V & Wolgs H whd E2AAMBS A
shAM HEAZ AS Hopgo] 7
AFEIITE mEb ZzFdlE A £ Mg
& 739 dobgo] JPY dsEttn & 4 ot
T olFel] AANE ATABREE T o] wet ¥
FAAMYR oo FY EE AAFHE A=
glovt (Kang et al., 1997a, 1997c, 1997d),
A3y HYAl FA F/FE Phytochrome FolA
Phytochrome red Xt Phytochrome farred9] H]&-o]
AR FAEY doks, Yot fFHREHEC] T
Hols B3 (Bewley & Black, 1994)2%E GdHR
= AA3E vFEAM AHzld A5 Ax3e 30

sS4 ook

™ol o B N

79

SXxElel =2¥st

T T T 1717 F 11T T 17T TT T T TTTTT
B 1 - 100
60 - -
- 2 - I
Y =3.82X -21.74X +33.91
< 50 = R?- 063 1 80
= -~ k- 3
= =
o 40 | -1
*g i ® r 60'5
3] L ®
o 30 - - E
po - =
5 - - 408
O - =
= 20 -
- . @ Biue
v Red - 20
10 + -1 W Farred
o9 | & Dark -
0 | S NS NN Y VO I T A N S | | O o o B 0
0 1 2 3 4 1.3 5 7 9
Drying hours Days after sowing
Fig. 2. Change in the moisture content of imbibed

Platycodon grandifforum 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 0.01 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.

3. 2S00 M2 2oElt

REESE

GAE ol4% AT Az Fo FFDANA ol7|
A7} o)Folzl FApe wopgo] HF FFel %S
=g dua ARFEANE ukE SFFAY, B 1Y
EE 02U AFY A Lol HzE FAT AL
a9 3 @9 2o AEd FAE AT g1 vz
HE3 A3 1497 JFD A vlasie] 29z AR
A% A F 3RS 2oEelEe UMY 18
B2 BFA GAs A7t olFolRl x| T 3T

A 297 AFY F AFske Alo] vl el

=]
B
o
i)
oft
>

>
i
2
Lo
e
H
)
B
>,

GA; A8 Fol A=A
Az Fol| FH A
QW 3 104 ©)
AZAFIA A vz 35



S AU - WA
s AolA s Rkt olde REEEEY CAE o2 B 7o gFdvks 7]E9 A2 (Tester

Aeld =2bA] T2k e AR S

AT A DI FET B ohfe AFE HE

FAAEol7] wiEel Au3s ZAlsHEE MEdAE

olgale tiAlels Alseitia werEt

oje] AE Aol AMBHT= A AMgPo] Ao
T T T T 1T 177177 FrTTTTTTTTTT
100 |+ - - 100
% =IIIIFI
80 -+
g - 9
= =
S - §
£ - @
g o
T 40 g
U &
@@ Non-drying
20 " | w—w No-imbibition | 20
L m—m Imbibition
x _ p
0 kDU N N Y N IO vvl ) N O T Y Y I
1.3 5 7 9 6 8 10 12 14 16
Days after sowing
Fig. 3. Effect of water imbibition on seed

germination (®) and seedling emergence
(®) of Patycodon grandifiorum. The seeds
used in @ were treated along the same
procedure as GA,; and drying in Fig. 4
below, but in ® non-drying, no-imbibition or
imbibition were done by only GA, imbibition,
GA; and drying, or GA,, drying and water
imbibition. The vertical bars indicate the
values of LSD.05.

GAs

Drying

Harvesting

e 0.01 mN, 3 days,
20°C, Red

g

e Red at 35°C,
hrs

& Morris, 1987)% o|&3le Z&hA] Fxpe] a3 A
212 28313t AL 13 49 2t} 20T GA; 0.01

mM g0 397 AESE FelM 19 12412 A
Ao A RS 35N 44 AR v
WA DA S Az® e 3E AR 2009
Zqool 2U7t AFAIE FHoz AP aoky
& o

5
FO

L] Al ol A
s e wbelg g <l
g E8le EAEFNA AuiH A
o] YEES Foluat FHF o]F9
priming, GA, AZx, HF 59 Azaxns
WA FAAE ZYsE) fiste & ATE
A9 v 7 AAE g9k v 2o

1. 2o}e-2 priming MFollA 7 43
o1 eFAFefoll A Ca(NOy), 150 mMell 2
HoE 0.01 mMell 347 19 124134
A CAE MEshe AolA 3T

2. GAE AR =2 A #HF APie
ol&® W1 A9 35T 4AZF AR AelaEA
Axsh= Ao] PE FEst

3. GA; X2l Fol| ZAxd T/ % Ad 293¢
Fodl AFTE A ol RS FXHUL

4. ool AneRE UREE Fol7] AF A
B Z2he) e ZRE 2008 GA; 0.01 mMe] o)
397 19 1247 A4S reEA AFS the 35T

TT1o =2

5l
gt

b
"
o
0,
R

o
=

—

Sowing

Imbibition

e 2 days before
gowing

Soil covering

Fig. 4. Presown seed treatment of Platycodon grandifiorum deduced from the above and the other

experimental results.



TEX|e] YEE BME 9Ft TRzl 2HE

Aase wEEA DEE TAE B A
2971 20T Bell AFshe fAoz gokdnt

LITERATURE CITED

Bewley, JD, Black M. 1994. Dormancy and the control of
germination. p. 199-271. In J.D. Bewley and M. Black
(eds.). Seeds : Physiology of Development and Gemmination
(2nd ed.). Plenum Press, 233 Spring Street, New York, NY
10013, USA.

Frankland, B, Taylorson R. 1983. Light control of seed
germination. p. 428-456. In W. Shropshire, Jr. and H. Mohr
{eds.). Encyclopedia of plant physiology, New series V. 16A :
Photomorphogenesis. Springer-Verlag, Berlin, Heidelberg,
Germany.

ISTA. 1985. International rules for seed testing. Intemational

81

Seed Testing Association. Seed Sci. Tech. 13 1 299-335.

Kang JH, Park JS, Kim DI 1997a. Effect of priming and light
quality on seed germination in three Campanulan plants.
Korean J. Medical Crop Sci. 5(2) @ 139-146.

Kang JH, Kim DI, Kang SY, Shim YD, Han KS. 1997b.
Seedling emergence and growth affected by priming and GAs
treatments to three Campanulan plant seeds. Korean J.
Medical Crop Sci. 5(4) : 307-313.

Kang JH, Patk IS, Kim YG. 1997c. Effect of GAs and light
quality on seed germination in three Campanulan plants.
Korean J. Medical Crop Sci. 5(3) : 169-176.

Kang JH, Park JS, Ryu YS. 1997d. Effect of prechiiling, light
quality and daily irradiation hours on seed germination in three
Campanulan plants. Korean J. Medical Crop Sci. 5(2) - 131-
138.

Tester, M, Morris C. 1987. The penetration of light through soil.
Plant, Cell and Environ. 10 @ 281-286.



