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Improvement of Seed Qualities with Seed Priming Techniques
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Abstract

Germination and vigor of seeds are important factors of seed qualities. Germination, vigor and varital
purity are the main factors of the high quality of seed. Postharvest and storage live effecting on seed
deterioration such as decrease of germination rate and vigor. Preparation of physiological of seed as the one
processing to ensure that seed can germinate in an unsuitable environment. There are 3 techniques including
hydropriming, osmopriming and solid matrix priming. Seed priming is the techniques for improve physiological
of seeds. In seed priming, seed is hydrated in a suitable condition aiming to provide adequate water to start
the metabolism processes of germination, but does not reach the root germination seed priming decrease of
germination time, uniform seedling, high growth rate and lead to high yield production. Seed priming with
water and different types of solutions such as PEG6000, KNO; KCl, NaCl and Vitamin C that increasing seed

germination, high of germination and seed vigor more than non-primed seed.
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Fig. 1 A model of seed deterioration and its physiological consequence during seed storage and imbibition
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WAAWIY 24 F2lad LT AR NAIAUNI9@DR Wan

WINNsARIugaall RO Buidndszeed 2 19 1ian 8

Falus fadunisiwdeundonwdadieds hydropriming
TRINISUTLEANSA ‘U9’ LLazw%ﬂﬁﬁm ‘@naien’
Tuth RO w1y 8 Falus FaufunnsiierniAuasUuEe
Wy 24 dhlusesdiulddn mssendaethddmariily
windanusengsgn wazanadslunmssenisiniins

laluudn

Table 1 Laboratory (LAB) and greenhouse (GH) germination and mean germination time (MGT) of 2 pepper

cultivars by hydropriming methods

Bang Chang Samduen
Treatment Germination (%) MGT  Germination (%)  MGT
LAB GH (days) LAB GH (days)
1. Non-primed seeds (control) 5200 1650°° 1337°  61.00° 4400  12.30°

2. RO water + non-aeration + non-incubation
3. RO water + non-aeration + incubation for 24 hr
4. RO water + aeration + non-incubation

5. RO water + aeration + incubation for 24 hr

64.00 4400 11.90° 7950°  47.00  10.95°

b

7200 33.00° 1011° 83507 4100 10.11°

b cd

6700 3050° 12.00° 85.00° 47.00 1042
7300 5150 9.83 9050 5850 1060~

F-test

C.V. (%)

2580  23.50 2.48 8.38 19.98 2.64

“Means within a column followed by the same letter do not different significantly according to DMRT

ns = non-significant and * = significant at p<0.05

Source: Chotanakoon et al. (2015)

2) MInITHUNTENVBINAARIBNITUYLIAR
Tuansazane Osmopriming 38 Osmoconditioning
Juisnisnsgiuanusenvadudaiug denis
wiideluansavanefifeneussdndvosilusydud
i ilerzaenagathweasdelitnas ansiaiivhunly
aiiuauniavesh '3'§miﬁmmmmmuﬂ%mmﬁﬂ
ViLué’m@Jm%mﬁﬂﬂlﬁ (McDonald, 2000) #i 2 Uszenn
f9 inorganic salt Way organic salt
(1) Inorganic  salt A® ansazanefidu
a15Lafl 1UU KNO,, Na,SO, wazKHPO, (Kaewsorn et
al, 2013) 195189UNANINTZHUNTBNVDULAANLG
1zA9 (Dillenia indica L) ¢8 KNO; WUI1 A1TWY

wanluansavany KNO,  A1Mdudu 0.2% unu 12

24 FEINYAITNISIFEU

Hlug fuwnlthilianusengsiian (93%) Tuvaz
wiadildldnseduaiiusen daueniiies 86 %
TuvugAmdndilailinszduninusen (control)  finan
wdelunssen 25.5 %u Gaanunsoaguléin Potassium
nitrate (KNO,) Hnalun1snsedunissen wagdnali
waniuglanuudusuaysenisiengdld
nnsAnwes Kikuti et al. (2006) 16t

£%

F189IUNITNITHUAIIUIDNVBUUAANT A28

b

osmopriming lasugiudnluaisavats KNO, #ilan
ANUANAENGVDIN -1.5 MPa wuszesian 9 Ju 9

aunnll 25 esAnwalBud wuinANsentiuduluy

9 Y

P v 1%

73% WawUSeuLisuiudnfinseAuadnueenaie PEG

q

v
A ° &

6000 NilA1ANUANNANgURan -1.1 MPa 1Jussegiian
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8 $u figamadl 25 ssruwalToa waziwdndlaisinuns
nszduANLen Feflenaeen 71 wag 32% AudIsy
(2) Organic salt #e a1savaredilaainnis
FuAsERTuaNssTUYIR 1 polyethylene glycol
(PEG), manitol, sorbitol (Frett et al,1991), Vitamin
C, Gibberellin (GA;) kag Indole-3-acetic acid (IAA)
Khangkhun (2003) lgvinnsinuinisnauss

v & a

nsldansiaiiusudienisidenaninvaauinwugnin

]

v
[

v Tagnsuiuussdaiidevanmudaliatuseg
PEG6000 Tidndueath -1.5 MPa saenisudiudniu
a1 3 wag 7 Yu agUldinisld PEG 6000 Auldnadi
donanmudanunsauiuussnanmvesdniusngn
wule

wonanil Srikaow and Siri (2008) ednw
NAYBIN1TYN seed priming AIANSIALITEARIIY FiD
nsasunlasnuniwudeaiugninuaiu Tasiudn
fugA1un1siseeny 0, 3 uaz 6 Ju lUsi seed
priming Aaw@15LAll 4 vila A 1) Vitamin C AW
Wt 200 me/L iunm 12 9313 2) Polyethylene glycol
6000 AUty -1.5  MPa  tHulian 6 Tu
3) KNO, gt 3 % 1Ju 1181 6 $alus uaz 4)

KNO, AT 1 % FUAU KH,PO, AMLUNTU 1%

Wuian 6 9alus lngldgamgll 15 esrvaided na
MSANINUI NINTLAUAILNBNVBINAAGIBYNIZNT

ibiwdaiugiausen wagai1usiluniseenes

'
aaa

WAALANUINTY (Table  2) Fa357vinlAwdndiday
AUAMIAENTSSI0184aT 3 T AINENKAZALLE,
Tunssaniin@ume InTuT ANULTUTY 200 Jaansy

v
' o

a & 9 & o a

Aow 1 805 1uaan 12 Falus aduudaiuginiunig
13981811UA7 6 TU fiB KNO, AuLtiudy 3 %313y
KH,PO, A311tdudu 3 % Wutian 6 ¥alue ans
wWasuwlasguninvesudaiugludiunissenuas
Aiqlun1ssentiu @onAa eIl UIIUNAADIVDS
(Srikaow and Siri, 2006) la@n®1n15911 seed priming
[ <@ Ly a 3 v . .

fuludaugn3nmIuan lnuwyiudnaie Vikamin C
ALY 400 mg/L, KNO; ANULLTUY 4 %Uas
NaCl asdudu 200 mM 1uaan 30 way 60 uil

7AIDNITAIUT

q

Tngldonumnil 25 sarwaided wui

Flranusilunissenvesudaiiududadulilagn

a o

nsldensBun3dunceiin 1wy Inndud uavinniud Ju
fueyyadasy unuieyyadasyaviuivansedunsd
melugadwdnduiinisuilsiannsideununinues

L@Jﬁﬂﬁuq (Sathiyamoorthy and Nakamura, 1995)

Table 2 Changing of germination index in laboratory condition of sweet pepper seeds from different

accelerated aging periods by seed priming methods

. . 1/
Germination Index

Solution treatment

Accelerated aging periods (days)

0 3 6
Control 10.52° 8.23" 7.17°
Vitamin C 13.16° 10.87° 8.64°
PEG6000 11.20° 9.31™ 7.88°
KNO, 12.38" 10.30™ 7.94°
KNO; + KH,PO, 12.86° 11.22° 9.38°
Ftest . . o
CV. (%) 1.75 6.41 4.12

“Means within a colurn followed by the same letter do not different significantly according to DMRT

**= significant at p<0.01
Source: Srikaow and Siri (2006)
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Jagosz (2015) T18UIUGATIReUTHILANT
WS BULLANAETS osmopriming Iagldans PEG -1.5
MPa igaumadl 20 esrnalded finaliuaniiniuden
a X a a 2 v 1% a ' 19
Windw wazasyidulaiudunaiuniaendinisly

WnsReiungumvgil 15 s walfea vininiey

P
ad o '

Anumfeuidniigumadiiinitasgamadfimanzay
son1sventu azdwalinissensnveaubnanasis
Uwﬂ%msasmavﬁ”m&i’mmiwLﬁuﬁ’laiﬂmm}uuaz
519p1Mn5BU q Adndudenszuiumsdaunseilusiu
wivnlasuansludiunavseanududulivingay

a Vv '

oraduiivseduseuiisonoonunls

ﬁﬁﬁ?uﬂ’]iﬂi%ﬁUﬂ’J’mﬁ’lL%Q%@J%%ﬂﬁﬁ‘ﬁuaéﬁ@
yilavasity yilauazanuduiuvesansaraty gungi
uazsrznaTlunsuTan Saufanisanautunds
NIPUIUNIINTEAUAIINIONLAT (Bradford, 1995) N3
nsgduausanisd feuldfuwdarundn Taun
WATEN N3N Uazuwllowme

3) N19NTLHUNITIBNVBUNAARIETT Solid
matrix priming (SMP)

JulSnszduarusenveauinlnemununisge
%ﬁwmﬂéﬁaa (solid  carier)  #§lA" matric
potential #1 azmaﬁwlﬁﬁf@a@m%ﬁﬂﬁmn fituiian
wnliduiviuwde wu vse finued wasesiiglas
\Judu (Gray et al, 1990) dauﬁfaqﬁiiﬂumamiéﬁ
16un celite uay micro-cell 1Huagiusznoudie
silica wa zonalit Fafismenaiiussdusenay Téun
Ca, K, Mg uaz Mn Uett et al, 1996) Tng3annsiildle
Afuivangvin WU uzowme W3n UATEN WAz Vel
Judu uddeidsresisnisiddonisuenudanugiia
YUIAENABNAININHIUNTEUIUNTT solid  matrix
priming 88NN Tany1laeIN wenanil Choudhary et
al. (2008) lefnwinsnszgumuenvasudnn3niag
thiufaninuaniy Isabgol husk Fsdinmuautfgadniii
Idnniduszezina 2 3u feamgll 25 earmivaifoa
vl wdefanuseniiutudu 90.5% ewTeuidioy
fumdaiilinsedunusenianusenifies 67% uasdl

Atlaundanse (vigor index) 19U AILEIVBILEN

26 FEINYAITNISIFEU

wagsn WntudewIeuiisuduwdanlidnszduainy
s8N
wana1nll Chinnasaen et al. (2010) la@nwwa

2949 Solid matrix priming feLiesiialaridenmnin

q

s

rosudniuguaTen lnsdnudniuguasendunuing

]

=

171U 5 U Ngaunind 5 ssrwaided Wwedunutn 100

9 Y

¥ '
N

WAA AIINTY UAZAINIBASUAY 0.17 nTL 6.73%
wag 80.5 % MNERU UnsEAUNsIenieLIesiiglan
(UM 250 — 500 um) FdAuTuLAnANY 4 SEiy
fi® 10, 20, 30 uAg 40% uu 1, 2, 3 way 4 fu 1hly
Uniigangil 25 esmwaidoa luaniniin ndanns
nsgfuaTIenuiniuiuasen nud ierrudures
nosiglaviuarssezaalunsnsyiuausenifiud il
waludniusuasonsenldiirtuosiitedfydon
ati uariuffuiussewietadorsans uianusenll
ANUUANFA1INIERH LAN1INTEAUAIINIBNAIY
nosiglavididarutu 40% uu 4 $u fduiaadelu
n1598n51n (DTE) Woudiga iy 3.05 Fu (Table 3)
Tnsnsvudaiuiuasenlunesiglaiidauiu
40% wu 4 Fu viliwdaiuguasensenlsisfigelae
fien DTE wirftu 3.05 u (Fig. 4) waziflofinnsan

Y a

AMIIBNNUI Winiuguaseniiiunsnszauiiny

q
v

1DNUINNT 85% wsibdlunnensfumeadn Aty wén
fusuAseNTiiIuNsNIEAUANIENTsanansatenliis
a1 control Mnmsveaesuanslisiuin nanszdu
anssendeneiiglaviannsafivanuilunssen
Tudwdaiusuasen uidaidevesisnisidenisuen
winusAivuadnnendaankiunszuunIs solid

matrix priming 88NN Jani1laeIn
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Table 3 Effects of moisture contents of

vermiculite and priming times on days [
6 -
to emergence (DTE) and germination 5
Factor DTE Germination g3
i ©2 |
(day) (%)
1
Moisture contents of vermiculite (A) 0
10 % 5.86" 86.63 0 08 D s n By Ty T,
20 % 4.97° 87.00 O O T N T e o
c % % % % % B B Y
30 % 4.30 88.38 AT AT AT
c Treatment
40 % 4.07 87.13
F-test ** ns

— Fig. 4 Days to emergence (days) of carrot seeds
Priming times (B)
after primed with different moisture contents of

1 day 5.16° 86.63
a vermiculite and primed times
2 days 5.13 89.25
b Source: Chinnasaen et al. (2010)
3 days 4.66 85.63
4 days 4.26° 87.63 s .
‘\]']ﬂﬂ’]i@]ﬁ'l‘\]L@ﬂﬁ?i‘lﬂ‘l@i?Ui’JN NWU31 N9
F-test ** ns . e e -
YFulsenaunmuaniugaieinalia seed priming lag
AX B ** ns aa £ & A a I LAY
ATNINTTAUAINIBNVDIHEAR mwumazmwuqnu
C.V. (%) 7.21 4.91 .

- AuAIMNaaT gAY Avzldunewitnisnldly
Means within a column followed by the same letter do

. - . wanAN9U (Table 4)
not different significantly according to DMRT (p < 0.01)

Source: Chinnasaen et al. (2010)

Table 4 Seed priming methods implemented for developing improvement of seed qualities

Priming method Protocol Plant

1. Hydropriming - Water 24 hr Maize, Lettuce, Rice, Basil, Tomato,
Watermelon, Soybean, Onion (Caseiro et al., 2004)

- RO water + aeration + incubation for 24 hr Chili, Tomato
2. Osmopriming
2.1 Inorganic salt - KNO; + KH,PO, Tomato, Lettuce, Sweet pepper
- KNO, (0.2 %) for 12 hr Sunflower, Tomato, Sweet pepper
- NaCl Melon , Sunflower, Watermelon

(Patade et al., 2009)
Rice (Farooq et al., 2006)

2.2 organic salt - Vitamin C 12 hr Sweet pepper
- Polyethylene glycol (6000) Sweet pepper , Tomato, Onion
- Polyethylene glycol (8000) Soybean
- H,0, + ABA Capsicum
3. Solid matrix priming - Isabgol husk 2 Day 25°C Chili (Choudhary et al., 2008)
- Vermiculite (250 - 500 pym size) Carrot, Strawberry

- Bentonite + Charcoal+ Hyfroxypropyl Methylcellulose (HPMC) Maize
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- Y2aon13gAUIvaRNAtt1as arsadiiiunlduns
9

YA WY PEG 6000 agtuAnuninueain 350151

a ¥ A < P 1% [YRP= R
o o e am o 1U1TOAIUA TUUINLUAAAAYULYILU LR YU 2
miﬂiuﬂmmmwLmﬁmwuﬁﬁmmﬁmim seed dnansnmay quin aNangATNLY Wlst g

I~ . . = &
oriming ﬁL‘ﬁumiLm%ummﬁaﬂifﬂam‘imz@\:umﬁm UsgLande Inorganic salt wag Organic salt Falulule
C o < e o . 1MSIATBUNIIUNTTA [UIRHuTLazInIdUD T
noudluugnTeainmsfnuinudl Weassiauazeng nmslinsduniduiein wuimiuiuasimiug Ju

o ¢ o ¢ o oy as fuauuadase unufieuuadaszazsuivaisoiunsd
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[%

s & 2 ax = o =
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o % ' LHEAN
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4 < v aa
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11 Hydropriming %30 Prehydration 1Uw38nszeu ) :
& ada ¥ =3
o v o ' ¥ matrix priming (SMP) L NILAUAIUIDNVDIUAR
ANsenvaLudaRugmenisnudaldugndu atrixpriming (SMP) 1u33n 38R uAMANENYD LG
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