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ABSTRACT This study was conducted to determine the appropriate osmotic priming chemicals and their concentra-

tions to improve germination of carrot, lettuce, onion, and Welsh onion seeds. Each chemical,

including KNOs,

KH2PO,4, K3PO4, NaOH, Ca(NOs),, and PEG 8000, was tested at three to four concentrations. Percent germination,
number of days to attain 50% of the final germination percentage (T50), and mean number of days to germination
(MDG) of primed seeds were compared with those of water-imbibed or nonprimed seeds. With the exception of 100
or 200 mM NaOH, other priming chemicals did not affect percent germination of carrot and lettuce seeds. However,
the chemical priming did reduce T50 and MDG, especialy with -0.5 MPa PEG 8000 for carrot and with 50 mM
K3PO4 or 200 mM KH2PO, for lettuce. Among the chemicals with no influence on percent germination did 200 mM
KH2PO, significantly reduced both T50 and MDG of onion seeds. No chemicals improved percent germination of
Welsh onion seeds. Reduction in T50 and MDG was significant only with KH,PO, and Ca(NOs)..
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Table 1. Effect of priming chemicals and their concentrations on percent germination and radicle protrusion during priming

(RPDP) of carrot, lettuce, onion, and Welsh onion seeds.

Seed treatment’ Carrot Lettuce Onion Welsh onion
Chemical conc Germ. RPDP Germ. RPDP Germ. RPDP Germ. RPDP
) (%) (%) (%) (%) (%) (%) (%) (%)
KNO3 50 mM 80 & 0.3 80 a 0 67 a 29 91 a 0
100 mM 76 a 0 76 a 0 68 a 0 89 a 0
200 mM 78 a 0 8l a 0 61 a 0 90 a 0
KH2PO4 50 mM 77 a 13.2 85 a 0 70 a 20 88 a 32
100 mM 77 a 0 84 a 0 71 a 0 90 a 0
200 mM 79 a 0 85 a 0 74 a 0 88 a 0
K3PO4 50 mM 78 a 0 0 a 0 55 a 0 81 a 0.9
100 mM 75 a 0 85 ab 0 45 a 0 80 a 0
200 mM 76 a 0 78 b 0 21 b 0 72 b 0
NaOH 50 mM 74 a 0.7 8l a 0 35 14 e 0
100 mM 67 a 0 75 a 0 0 15 33 0
200 mM 65 a 0 32b 0 0 0 0 0
Ca(NO3), 50 mM 80 a 1.7 83 a 0 75 a 35 9% a 4.2
100 mM 80 a 0 83 a 0 79 a 0 92 a 0
200 mM 78 a 0 85 a 0 80 a 0 94 a 0
PEG -0.50 MPa 85 a 0 86 a 0 74 a 0 0 a 0
-0.75 MPa 83 a 0 82 ab 0 72 a 0 91 a 0
-1.00 MPa 80 a 0 78 b 0 63 b 0 91 a 0
-1.25 MPa 83 a 0 77 b 0 60 b 0 86 b 0
Water imbibed 79 6.5 83 0 72 35 93 35
Nonprimed 81 0 76 0 82 0 95 0
Significance
Chemica (A) * HOK K K
Concentration (B) NS P L3 K
A x B NS K K PR

“Seeds were dark-primed at 15C for 4 days for carrot and onion, 1 day for lettuce, and 3 days for Welsh onion. Primed seeds were
dark-germinated at 25C for up to 15 days. Seeds imbibed without chemicals and those taken fresh from seed package are referred

to as ‘Water imbibed’ and ‘Nonprimed’, respectively.

YMeans in columns within each priming chemical are separated by DMRT at P = 0.05.

*Seeds did not germinate in 15 days.

NS, 3, %
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Nonsignificant or significant at P = 0.05 and 0.01, respectively.



Hlste] e A oA A Fo A7t Ueh Z7dols 3] &
S & 5 itk E3] -0.50MPa PEG 2] A] 1.2¢% 7
ARt 189 dEEE a3} UAAT FE7t FoHEFE o]
3 xjole Z)Eth #2489 MDG(3.6%)% T50%} 2+ A%
o|3lom, -0.50MPa PEG ##] A] 1.6Y= FAET 209 @
HAN, 57t o5 E BT FolEtHTable 2).
Priming SFAle] E7 2 S0 w2 5 FA ol &
A e} FA | vlste] FA7E fidth 28U 50mM K 3P0y
£ 90%, -0.50M Pa PEGE 86%, 50mM KH,PO, & 85% % -]
2]9] 76%0l Hlste] tha =A JERstth 12]3 NaOH #g] Al
WEEo A wolgo] FA3] 7HAEo] 200mM A 32%E L}
len, Ag7|Iits f2EEd A3 dojuA Eokti(Table 1).

T50& FA 29 2.2 Hlste] e A oA|(1.494 1.79)
oA Z7Eeks dde] EA oo F3AE(1.69) o= Fre
2po)7b gllth 18)3 200mM NaOH(2.9Y)E A9)3 xg] kA
o] TR} FENNE KA} AAEHA] Fodth MDGE FA g
¢} 2.8l HI3k] 200mM NaOH(3.2¥)E A|9J3 BE A 2|2
FroA FA7E JeREAR 34 2)(2.29) 9k Blalsl] B
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Table 2. Effect of priming chemicals and their concentrations on number of days to attain 50% of the final germination percentage
(T50) and mean number of days to germination (MDG) of carrot, lettuce, onion, and Welsh onion seeds.

Seed treatment’® Carrot Lettuce Onion Welsh onion
Chemical concn T50 MDG T50 MDG T50 MDG T50 MDG
(day) (day) (day) (day) (day) (day) (day) (day)
KNO3 50 mM 20 & 25 a 14 a 20 a 22 a 30 a 19 a 26 a
100 mM 18 b 22 a 15 a 20 a 22 a 3la 18 a 25 a
200 mM 19 a 25 a 14 a 21 a 22 a 32 a 17 a 23 a
KH2PO4 50 mM 16 b 20 a 14 a 20 a 23 Db 30 a 17 a 23 ab
100 mM 19 a 23 a 14 a 20 a 25 a 32 a 16 a 21b
200 mM 19 a 23 a 14 a 19 a 17 c 22 b 18 a 24 a
K3POq4 50 mM 19 a 24 a 14 a 19 a 23 b 34 c 21 c 28 b
100 mM 17 b 23 a 15a 21a 29 b 41 b 26 b 31b
200 mM 19 a 25 a 16 a 24 a 49 a 54 a 31la 39 a
NaOH 50 mM 18 a 23 b 15b 21b 4.3 52 2.4 31
100 mM 19 a 25 b 17b 24 b X - 43 4.8
200 mM 23 a 29 a 29 a 32a - - - -
Ca(NOs), 50 mM 19 a 25 a 14 a 22 a 32 a 41 a 18 a 23 a
100 mM 19 a 23 a 14 a 21a 24 b 28 b 16 a 22 a
200 mM 19 a 25 a 14 a 20 a 23 b 32 b 17 a 21 a
PEG -0.50 MPa 12 ¢ 16 ¢c 14 a 22 a 25 ab 34 b 16 ¢c 24 ¢
-0.75 MPa 14 ¢ 19b 14 a 20 a 20 b 34 b 1.7 ¢ 2.6 bc
-1.00 MPa 17 b 22 a 15a 22 a 20 b 36 b 20 b 27b
-1.25 MPa 20 a 24 a 16 a 23 a 29 a 43 a 28 a 35a
Water imbibed 2.0 24 16 22 34 43 1.9 25
Nonprimed 3.0 3.6 22 2.8 3.0 39 2.8 36
Significance
Concentration (B) K K K K K XK XK XK

“Seeds were dark-primed at 15C for 4 days for carrot and onion, 1 day for lettuce, and 3 days for Welsh onion. Primed seeds were
dark-germinated at 25°C for up to 15 days. Seeds imbibed without chemicas and those taken fresh from seed package are referred

to as ‘Water imbibed” and ‘Nonprimed’, respectively.

YMeans in columns within each priming chemical are separated by DMRT at P = 0.05.

*Seeds did not germinate in 15 days.
** Significant at P = 0.01.
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