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Effect of Seed Priming on the Germination Performance and
Membrane Integrity of Tomato(Lycopersicon esculentum Mill)) Seeds

Kang, Jum Soon*, Beung Gu Son, and Chong Kil Ahn
Department of Horticulture, Mirvang National University, Mirvang ¢627-130, Korea

Abstract. The objective of this research was to determine the effect of seed priming on membrane integrity
during priming and germination. Among the five chemicals, KNO; at 150 mM gave the shortsst T, (days
required to reach 50% of the final gerrmination percentags). Compared to unprimed, the sseds primed with
150 mM KNO; at 20°C for 4 days had reduced Tsq values when germinated at 15°C. These results indicated
that seed priming iz an effective way for rapid and synchronized germination, sspecially at low temperature,
Changes in conductivity of priming solutions durning the 4-days period of priming wers highly dependent
upon the priming agents. Conductivity of the KNGy and K,PO, solution slowly declined during the first 3
hourz and then increazed. Amount of amine acids, sugars and proteing exuded from seeds into KNCy solu-
tion were less than those into distilled water and K POy, All the results suggsstsd that the KINO, priming
play a positive role in regulating the permeability of cell membranes,
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1. 2A] A& 2 priming X2

AYel] FAE FFL 9 @AEDH ERERT
A priming A eAlE Adslr] #8] KNO,, KOl
Ca(NO),, K.PO, 2} PEG 6000 AR2sigtt. PEG
E Michel?} Kaufmann(1973) 5ol wa} 236

S —0.75 MPa =Z3I, F7]€e] =% 150
mM -£4-8 FASITE Priming 0L 20°Cel| A
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B35
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29, 3¢, 49 Az} F EC Meter(VWR Scientific
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AeAE AAst] Al 55 79 frlde=
priming A &j5}te] 15°Cell A Lol&T} TE ZANIA
THTable 1).

150mMe] KNO, AAZ priming® A= T3
g} ThE AAlel alete L3l AllE A=A
goron) giAlEeE & deld s By T2
priming A &jA] F5He] wet AT Aolg B,
KNO.Z priming< Ty 4.78%4 Ca(NO,),, KCl,
K;PO, I PEGH| H|sk] =7 o} Bhgiat, FxjE] &
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KNO;7F et 231 &397}F 945} priming ] A
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Table 1. Comparizon of potassium contents in each seed
after priming as affsctsd by various priming chemicals,

Seed treatment U5 DW Hg/ased

KNGO, 150 mM 3.13 75.3+4.51
FEG -0.75 MFa 303 &7 04,54
Imbibed 2,70 62,045,209
Unprimed 287 68.0£2.64

T3eed were darleprimed at 20°C for 4 daye or imbibed in
digtilled water for 2 days. Unprimed seeds were those talen
from the fresh seed paclage.
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Fig, 1. Fffoct of priming chemicals on gemminaion percent-
age and Tro of *Youngsoo™ tomato seeds at Seeds
were dark-primed at 20°C for 4 days and dark-germinated
for up (0 18 days. Bar having the different letiers within
same germination temperature was significantly different by
LSD 0.05.
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2. Changes in conductivity of priming solutions of

“Youngsoo' tomato seeds. Seeds were dark-primed up to 4

°C in 1S0mM of KNOs, KsPOy and distilled

o 200 were placed in 9 cm petridishes with

15 ml, solutions. Conductivity of solutions was measured

every hour for the first 12 hours and then every 12 hours for

4.days. Initial readings of the KNOy, K3POy, and distilled
in mQ 13.72, 25.4, and 0.0234, respoctively.
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Priming A eji4F TANA FEHS s =
A 23} KNO, 29422 primingZh A2} 2AH
g FAPIAE DRe] FEEA] Lelet. T} det

=
=
=
1_

£47 - 457

Table 2. Amount of proteing measursd from the solution
during priming.

Priming Priming chernicals
duration (day) dH0 KNO, K.PO,
memmmeeee - P/ 100 seeds -

0.25 = - 46,6£0.037
0.5 - - 141.0£0.05
1 - - 173.3+0.04
2 - - 19431005
3 - - 20264005
4 - - 187.34£0.06

“Trace.
"Means of three replications +3E

&=7F AQ=ERE Kgpo& priming3t A A7 4
Dol 186 pge] TR FEET wak AR}
o] 7154 Akt %O}éy} AH=E felo e Zhg
Ao = gekEn

Priming A5 FRA FEEH= o=t R
priming XA} FFel wet Ael7h At KNO,
$99Z priming A= KPO, Bla| o=t 5
Fo] Yt W delEert AQEYY KPO, &
doz primingfﬂ- A5 A FHFTYe| KNO, Bt
3.6 =L 162 pg op=ate] F2E I Table 3).
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Table 3. Amount of ninhydrin-positive amino acids measured from the solution during priming.

Priming duration (days)*

Priming 0.25 05 1 2 3 4
chemicals
—————— pgf 100 sseds -
KNGO, 150 mM 282 310 40,1 451 413 44 0
KPO,4 150 mb 62,1 863 143.7 1647 1665 162.0
dH,O 46.6 518 FaT 737 6395 &5 4
L3D(0.05) 13.5 03 135 15.0 149 132

ISeeds were inbibed in water or primed in each zolution at 20°C for 4 daye, during which an aliquot of the medium waa

aszayed for ninhydrin-positive compounds at a specified time.

Table 4. Armount of sugars measured from the solution during priming.

Priming duration {days)

Priming

, 025 0.5 1 2 3 4
chemicala
-—-pgf 100 geedg-oo—-
KN, 150 mbd 325 305 40.4 457 41.6 473
KaPOy4 150 mh 2607 3994 4353 464.5 751.0 8915
dH,O 627 1104 1431 1257 T0.2 7T
L3D.(0.05) 332 311 14.2 48.8 6892 097
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Tig. 3. Changes in conductivity of germination media for
“Youngsoo® tomato seeds dark-germinated at 15°C and
20°C up 10 4 d dark-primed for 4 days at
20°C in 150 mM each of KNO;, K PO, o 2 days in water.
Unprimed seeds were those taken from the fresh seed pack-
age. Sced lots of 200 were placed in 9 em petridishes with
15 ml. distilled water. Conductivity of the media was mea-
s every 6 bour o the fst | day an thenat | day -
vals for 4 days, and
distilled water wers in m,lu 60210, and 38 Q.
tively.

e 3
P

priming 218 FHRE KPOSL priming
Aol Wil A7y

9% AlEet

. Amount of tiubydrin-positive amino acids measured from the germination media during germivation at 15°C and

20°¢
Days in germination
Primying 0.25 03 1 2 3 4
chemicals £ 100 seed
Germinated at 15°C
KNO; 150 mM 25.6 3.1 358 266 409 371
KsPO; 150 mM 383 503 423 518 518 549
dHO 327 451 358 372 46.1 49.6
Unprimed 416 632 863 809 773 78
LSDOS 54 113 109 105 129 15.1
Germinated at 20°C
KNO; 150 mM 25.1 2.6 292 349 318
KaPOy 150 mM 298 451 460 513 6.4
A0 274 380 363 453 29
Unprimed 466 518 734 695 654
LSD0.05) 102 122 9.7 103 132
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Table 6. Amount of sugars measured from the germination media during germination at 15°C and 20°C.

Days in germination

Friming 0.25 05 1 2 3 4
chemicals
----------- pgd 100 seedg------
Germinated at 15°C
KNGO, 150 mM 27.9 260 426 43,1 470 44.9
K:PO4 150 oM 735 218 28.0 99.9 26.3 912
dH.0 56.0 732 20.1 99.2 73.9 731
Unprimed 232 122.1 148.1 1327 1194 1064
13D .05 14.4 123 12.0 159 16.9 15.8
Gerrminated at 20°C
KNG, 150 mM 26.0 26 323 429 418 188
K,PO, 150 oM 738 628 65.9 90.5 923 787
dH.0 415 494 58.7 2.9 737 674
Unprimed 62.7 110.4 142.9 1257 70.2 915
L3D (0.05) 174 17.1 121 15.0 11.3 154
2] 715 A EdEe|es & & ln, del AHEAle] & ) vid 2nE sfagn}. =5
Az 2 ZL ASHERE ZARITHTable 5 K+e 2E2 A0 AxEle] 215 226 wkds)
9 Table 6). T oo ZH TRE o] ARt ohet AR
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