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Effect of Osmotic and Solid Matrix Priming to Improve Germination
and Early Growth of Carrot and Onion Seed

Kang, Jum Soon
Dept. of Horticulture Miryang Nat'l Univ., Miryang 627-702, Korea

Abstract. The objective of this study was carried out to determine which method is effective for improving
seed germination in carrot and onion among osmotic or solid matrix priming. Seeds were osmotic primed with
—0.5 MPa polyethylene glycol 8000 (PEG) solution and solid matrix primed with Micro Cel E (seed, Micro Cel
E, and water mixed with the ratio of 4.0 : 2.0 : 8.0 by weight for carrot, and the ratio of 4.0 : 1.2 : 5.0 for onion at
20°C for 4 days). Seeds were rapidly absorbed water after osmotic priming and solid matrix priming treatment.
The moisture content of solid matrix primed seeds was lower than that of osmotic primed seeds in carrot and
onion. Osmotic priming and solid matrix priming did not influenced on increasing of percent germination, but
Ts of treated seeds was shorter than those of untreated seeds at four temperature regimes. The effects of osmotic
or solid matrix priming in reducing the Ts, was greater when the seeds were germinated at 15°C than at 25°C
and 30°C temperature. Solid matrix primed seeds germinated faster than osmotic primed seeds at all temperature
in both carrot and onion. After priming, surface-dried seeds germinated faster than dried-back seeds in carrot and
onion. Emergence speed of carrot and onion seeds was faster than untreated seeds by osmotic priming or SMP
treatment although the final emergence percentage was not significantly influenced. On the other hand, early
growth was not significantly influenced by osmotic priming or SMP treatment of carrot and onion seeds.
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AF7HA A4 HolEE 93] PEGSF 22 o
A AFEARA FAE HAAFI= osmotic priming
227} de] o]8-=Ar. 22} PEGS}F 22 osmotic
priming 3HAe E2 P02 I8 &84T 3
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Sl 2R E3pFolA] Zot. webk iEEAE
FOE osmotic priming A2 A <1911 A
aF| A7 desi

FEt B EPIME FR) SR AA
sl Woh= o] f£oR)] gkoi), WolEHlE 97t uia}
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12]7} “Solid matrix priming’(SMP)]t}. SMP 7%
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£ Heldh= osmotic priming 2] § JBHAIE A
Asfolet Wol g FFAIZ & glovt, SMP Azl
Ag] F FAEH PAHo] Sl A AR
EWRxe] vEY Qa7 vissid A B &
7] W] BEEA] AASA ol HE oo] 9l
t}. o2 A HARTES FATHY nE T
< F38k= AA% Yth(Khan 5, 1992b).

Osmotic priming®} SMP2] 2}o]HL  osmotic
primingS A3 A EHo)) FAJje] ATt 2fs]
ZFAe] R4 2, SMPe 34| rlAlEEe
HEL Xl o5 +7 F47F 2" THKhan 5,
1990). SMPell A3 1A RS HEY ¥eld
& Ea FREAE] SEhEA Holel 5448 FA
omr ] F FAelM 227t AL A Sl A%
B}, o2t 5438 71 IARA 222 MarvilleA ]
531322 Celite?} Micro-Cel E® WR. Gracerl] 53
221 zomolite vermiculite H)53t Agro-lig, Leonardite
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moss 5°] 8] AH-E1 ITHKhan, 1992).
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o] ISTA(1993)9] 3128k 713% Wil wka} 130°Cell
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Fig. 1. Time course of water absorption by carrot and onion
seeds during osmotic priming(OP) and solid matrix prim-
ing(SMP). Vertical bars represent SE.
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Table 1. Effect of osmotic priming and solid matrix priming(SMP) on percent germination, number of days to attain 50% of
the final germination percentage(Tso) and mean number of days to germination(MDG) of carrot seeds at various germination

temperature.
Seed treatment” Germ. (%) Tso (days) MDG (days)
Germinated at 15°C
Osmotic priming Surface-dried 84.6 3.87 432
Dried-back 81.3 3.80 4.31
Solid matrix priming Surface-dried 84.6 2.04 2.80
Dried-back 86.7 235 293
Untreated 85.3 427 4.89
LSD(0.05) NS 0.45 0.54
Germinated at 20°C
Osmotic priming Surface-dried 84.0 2.80 324
Dried-back 83.3 2.70 3.18
Solid matrix priming Surface-dried 833 1.85 231
Dried-back 873 1.66 222
Untreated 86.0 3.31 3.88
LSD(0.05) 2.81 034 0.38
Germinated at 25°C
Osmotic priming Surface-dried 853 2.06 2.48
Dried-back 84.0 2.10 2.47
Solid matrix priming Surface-dried 88.6 1.18 1.56
Dried-back 83.3 1.23 1.68
Untreated 87.3 251 3.09
LSD(0.05) NS 0.29 0.35
Germinated at 30°C
Osmotic priming Surface-dried 84.6 1.99 2.40
Dried-back 86.0 2.08 241
Solid matrix priming Surface-dried 84.7 1.23 1.69
Dried-back 84.0 1.16 1.58
Untreated 83.3 2.38 298
LSD(0.05) NS 0.26 0.47
Contrasts
Seed treatment vs. untreated NSY * *x
Osmotic vs. solid matrix priming NS HEE wEE
Surface dried vs. dried back NS NS NS

ZOsmotic priming(OP) was in —0.50 MPa PEG at 20°C for 4 days and solid matrix priming(SMP) was conducted at 20°C for
4 days in the dark in a mixture of seed: Micro-Cel E: water by weight 4 : 2.: 8. Untreated seeds were those taken from the

fresh seed package.

yNSx%x%¥Nonsignificant or significant at P = 0.05, 0.01, and 0.001, respectively.

olo] FRE = YU ATy F drlzRgo] 1
ol A2)A Wole] g =g, T S
o] Qe WelAlEES 1A vatge] FRZEe.
2ZM dolgo] FXEE AR sfMdnt

Osmotic priming® SMP #2]F¢l TA= $5-&
531 AAE0] 7= ACHFg. 1). L2 priming
F2p} 283k BiMe FAAE F Fd R
< EAT e AxEgo] Hashy, A ¥ 1z
2708 A& Bghe 583 8otk Burriss}

A

Navratil, 1979; Kang 5, 1998).

Priming X|2]¥ AEAP} ol AHdshe €<l
2 AT Bl e v WaY TFS
gk Aarie] arolr, oo AdsE 81 A7
2xo} FArEoleta ¢ UrkElis, 1991).
Osmotic primingZ} SMP 2] ¥ FTWAZHE FA=
B SRR el AR AAo] ErFssitt
(Kang¥} Cho, 1996).

Osmotic priming¥}t SMP *2] & FAAzRe} ¢bd
Azg FARE ol & o7} k. wEt FAb
A & ghdazsitels wolExl adrt FAEY
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o}, o3t A= Al FAE priming X ¥ 1
789 (Atherton® Farooque, 1983), W&8E s7HY
(Aker 5, 1987), 2]°129} T (Dearman &, 1987)2
127197 ABleE wolEkA Fiy} A& oH,
Carpenter(1990y= dusty miller A5 priming¥ 5°C
oA 52% JAEER 1657 AT priming 2
Fo} FUS WolExl mHE BT 71EY] A7t
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7 SMP A F Az A7IzE AsivEe W
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SMP X2] 2 g F FHzRe} Shdz AMelilel
= & Ael7} f3irt.
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Table 2. Effect of osmotic priming and solid matrix priming(SMP) on percent germination, number of days to attain 50% of
the final germination percentage(Tso) and mean number of days to germination(MDG) of onion seeds at various germination

temperature.
Seed treatment® Germ. (%) Tso (days) MDG (days)
Germinated at 15°C
Osmotic priming Surface-dried 86.0 3.91 4.17
Dried-back 78.0 4.17 4.96
Solid matrix priming Surface-dried 90.0 2.19 2.94
Dried-back 84.7 3.06 3.62
Untreated 88.0 6.17 7.10
LSD(0.05) 9.6 0.51 0.67
Germinated at 20°C
Osmotic priming Surface-dried 80.0 3.04 437
Dried-back 753 4.81 5.72
Solid matrix priming Surface-dried 88.6 1.86 2.28
Dried-back 78.6 2.45 3.23
Untreated 82.6 5.03 5.45
LSD(0.05) 11.5 0.72 0.78
Germinated at 25°C
Osmotic priming Surface-dried 79.3 2.04 3.31
Dried-back 76.0 2.60 3.78
Solid matrix priming Surface-dried 86.7 1.14 1.67
Dried-back 78.0 1.52 2.06
Untreated 79.3 2.62 3.81
LSD(0.05) 58 0.47 0.46
Germinated at 30°C
Osmotic priming Surface-dried 74.6 1.73 293
Dried-back 67.3 2.28 3.55
Solid matrix priming Surface-dried 79.3 1.51 271
Dried-back 76.6 1.47 2.36
Untreated 753 2.58 3.54
LSD(0.05) 7.8 0.58 0.68
Contrasts
Seed treatment vs. untreated NSY ok *
Osmotic vs. solid matrix priming NS ** **
Surface dried vs. dried back NS NS NS

“Osmotic priming(OP) was in —0.50 MPa PEG at 20°C for 4 days and solid matrix priming(SMP) was conducted at 20°C for
4 days in the dark in a mixture of seed: Micro-Cel E: water by weight 4 : 1.2 : 5. Untreated seeds were those taken from the

fresh seed package.

NS +-x%Nonsignificant or significant at P = 0,05 and 0.01, respectively.
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25°C 2 30°ColE 1.5¢7 1.19E 9/ AT &
3], osmotic priming @ SMP A &ell 2J3l wol&z]
Bihe ol 2190 AolA] FEIEIa, ol
2ol THUSE v|ekA= 7o) Table 2).

2T Jut FAE FAISH osmotic priming¥}
SMP &3E J5Hlugh Ay} 7 22X SMP g
7} osmotic priming B} @old Fzlef} E94ct.

3 SMP X2|7} REJE

Osmotic priming E
ZI14S|0 Olxs &
o2 7HA F-82EelN JESS P W

A

2
e

o7 HAYelX FAAME ¢ F FE3he ol A
AIE et v FRRERRE Dol welEx
BE0] A EdME F wkdEv ZRARNA
= OdE Q¥R ot FedRel HEHA g
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TS s ddE & JeAE AESA B
TH(Table 3, 4).
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HFEE EEEET PIEUT, EEFY) A8HE
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Table 3. Effect of seed treatment on emergence and early growth of carrot seedlings at 35 days after sowing.

2 Emergence Eso Plant height Root length No. of Dry weight

Seed treatment (%) (days) (cm) (cm) leaves (mg/plant)
Osmotic priming 74.2 7.45 17.6 7.1 54 477
Soild matrix priming 78.2 7.11 18.2 7.4 5.8 50.4
Untreated 68.4 10.42 16.8 6.7 5.1 414
LSD(0.05) 34 0.65 1.0 NS NS 38

“Osmotic priming(OP) was in —0.50 MPa PEG at 20°C for 4 days and solid matrix priming(SMP) was conducted at 20°C for
4 days in the dark in a mixture of seed: Micro-Cel E: water by weight 4 : 2 : 8. Untreated seeds were those taken from the

fresh seed package.

Table 4. Effect of seed treatment on emergence and early growth of onion seedlings at 35 days after sowing.

Plant Leaf sheath Root Dry
2 Emerg. Eso . - No. of . .
Seed treatment height Length Dia dia weight
(%) (days) g leaves

(cm) (cm) (mm) (mm) (mg/plant)
Osmotic priming 76.2 6.25 14.4 3.0 15 3.1 2.4 28.7
Soild matrix priming ~ 79.6 5.85 157 32 1.6 32 2.8 314
Untreated 70.4 8.77 15.4 31 1.5 2.9 22 244
LSD(0.05) 54 0.85 NS NS NS NS NS 4.1

*Osmotic priming(OP) was in —0.50 MPa PEG at 20°C for 4 days and solid matrix priming(SMP) was conducted at 20°C for
4 days in the dark in a mixture of seed: Micro-Cel E: water by weight 4 : 1.2 : 5. Untreated seeds were those taken from the

fresh seed package.
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Osmotic Priming & Solid Matrix Priming *}2]ol] 2J3t @23} JugAe] wolExlat 275 miXle %

FIEIAL, Aot THole oS IRHA e
o} Tl vigl ddEls 73S BATH(Table 3).

okulo| M osmotic priming®} SMP 2|3k & 3}
23 SHEE AU, A&T BEES f8t
Aok Fue] FAy FAke &0l 70%02H,
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HAE =3t

35U7F SR FEY 2 ASE BAAA
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52 AR YEE 3 T s
= A% a5 HY FHoF SFFrhKhand
Ptasznik, 1992).

q 2

B dqte B2 dujellA] ol Fxld) miXle
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