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Seed priming for unfavorable condition tolerance
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ABSTRACT

Good quality seed having high and uniform germination is an important factor for
crop production. Seed priming boosts physiological activities on seed quality during seed
germination for improving seed performance. In seed priming, seeds are hydrated in a
suitable condition aiming to provide adequate water to start the metabolism processes of
germination, but not enough to allow germination to be completed. Primed seeds usually
result in an accelerated and more uniformed germination. These normal and uniform
seedlings from primed seeds lead to a higher yield production comparing with untreated
seeds. Seed priming is also called as a seed enhancement method in order to counter
unfavorable conditions such as drought, salinity and cold conditions, taking place in crop
production nowadays. Seed priming prepares seeds to be ready to cope with such
conditions. For example, primed capsicum seeds can be overcome cold and salinity

conditions after treated with H202 + ABA or NaCl solution.
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Figure 1 Seed priming concepts during
imbibition phases (Source: Bradford and
Bewley, 2002)
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Figure 2 Time course of major events
associated with germination and
subsequent postgerminative growth

(Source : Bewley, J.D. 1977)
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Table 1 Seed priming methods implemented for developing abiotic stress tolerance in plants

Plant Priming method Abiotic tolerance

Basil Hydropriming Salinity

Capsicum H202 + ABA, Cold and salt stress
NaCl priming

Lettuce Chemical priming (KH2PO4), biopriming Salt stress
(PGER)

Maize Seed priming, chemical priming (CuSO4 Salinity and drought
ZnSO ), on-farm seed priming

Melon NaCl priming Salinity

(Cucumis melo)

Rice Hydropriming, PEG, KCI, CaCI2, ascorbate Drought

priming

(source: Jisha et al, 2013)
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ssalfusenszdumasenssninianioy
WaA 12U WEARN endive AiWuNTIASEY
ANNNIDNAIWFIIAL AN KNO, melduad
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1987) uLip U EaTud1ons AR

N1SLASENANNNIDNAIBAITAZA1Y PEG
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uar BA fanwsanifinanniufingumgiigs
meleiuas WisuWpuiulugnwiia (Nakamura
et al, 1982) wurdl Tiryaki and Keles
(2012) TENUTNNER pacelia THNUNMTATEN

ANMNNIDNAILEITAZAY metatonin 0.3 m
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AATILAATENANNINI DN AAUAREYALNTTE
Anundsuserasnin fnansenulasnsena

AN TNTDILNAR

5. MIARANNBUNEALAZNSRLSNEN
n13anANTULaENTIRUS LY
Hagpindnlumsiedonanundouuda wan
FHumMIsenaansen  AIanANEULH
agj’lus:ﬁ’uﬁmmzauﬁ’wﬁmﬁ’ﬁdau%ﬁ'}mi
WwusShedusceziaunu vaseInnseseu
anansonndn lasnadiuniusy as

wasuuUadlUneMaIHIUNITARANNTUDDY

Thai Agricultural Research Journal Vol. 34 No. 2 May - August 2016 205



WAA Dearman et al (1986) F1ENUTILNEAR
FINDNNHIUNITLASINAIINNIDNLAZ AN

d‘y @ s A @ [ a
ANNBULNAALYBAD 9% tNBLNUSNEIN

a

gounadl 10 7 Junan 18 s widndaas

U

< '

JoNEINIINEAT LNRIUNT RS INAI NN DN
Thomas et al. (2000) NaMITUABDUNNT

AN EAUTINIENRIIINNITLATINAINN

v
%

wionuEafilimansantiu avdawansznusia
@mmwmaamﬁmﬂ’uﬁj 33 sfvsnzanluns
AAAINTULNEATINUNTLAT NS DT
whetlu  msiluusafisuuarinissyuiy
9ANAR  UBNANHHATINITAAANNEUNY
RAINITLATENAINNSDNTDILNAAN AN
éﬂﬁzyaamﬁwiaﬁmmwmmmﬁm 1980
ANMNTUDENTIAEUNEATIR uazINER
Hnnasfidunisadenanaunsandledsnig
ammm%uuu%amwa“[uﬁmﬁumﬁu qwa
MnlFndasinnsananadiiaifiisuiunisan

ANNTustedn g Tuanwananuduwén

BNt 9 (Gondwe et al, 2016)

agﬂwamsvmam
NIMSENANNWSBNLNER  (priming)
AHARFDNITIDNUBINER  LWTIEMNITLNARYEN
B TULREANNLEND \lﬁﬁunﬁﬂﬁaugmi Y
) [V @ v U -
nmadalEiuwiadn ldaen warfizugn
BANETA N1SIASENAMNNIDNNAAR AN

35019 19U MSUBNEAIUTN TUR1SATay

[ "
% o A

il T Taaifidgadndgdn Jusiu etlana

NI ANTANAT NSRS INANNNS AN LNAALY

206

(% a

FupfusdaLazIuInIDINAaN T Unan

U

atlsAmun1sesenaNnNTaNEAlHLE
Uszdvanm fdu ftledeiiiedomasiu
loun quawsssidaioun1sia3enaw
wian 38m5 sreian gungd AN

Ltﬂtﬂﬂ’]‘wLL?ﬂﬁﬂNﬁLWNWZNNIuﬂTﬁW]%‘BN

¥

ANnunIaNAaipiatu g Mellfayauas

a

nsiansngndiseiiisndesivaungiuas

Y

mmﬁué’uﬂ’wﬂummmmmﬁu WazNSLAL

LY =3

SNHLNRANBAAINTLATENANINNS DULNAR

v
v A o

Tusianudniustieie  WalvinsesSeuaN

v [ a

WiﬁmLuamnﬂﬂizﬁm%mwgaqmmLuﬁm

[

Un3damemaineas dninaluladinfaiug
ﬁfnﬂ%uﬂ‘goﬁui LLa:ﬁ”ﬁauTﬁv gasatinmatia

a @ I o A ¥ a
nsasaNaansaNNdalUld tWalviiia

UselpmiuasUss@nnmgegaluniandniia

1ONA15819DY
Tudt Sunsuie®y. 2553 857 UNAALL.
MedTAElsun AUTINEAT AV AneNae
NBATAIEAT. NTINW. 167 nti,
Fuwnd lnsuisa wazyad A3 2554,
NaTDINSIEE15LASluN1SHN seed
priming ﬁﬁsiamimﬁﬂuuﬁm@mmw
waaWugus@amagnuan 2 zia.

T waowddemeluawes mavsew

€

o A

%ﬁmsl,uﬁmﬁ’ué:lm\rmﬁﬂww 8.
wiavTiaya: https//seed orth/documents/

poster11-13.pdf duwiln: 12/03/2559

1EFATINTNEAT T9 34 aufl 2 wamsnnen - &evnaw 2559



WATZUN NESAUUNAUS ¥ unA aTusiana

Winwed DanUsil wazd3issas insns.
2555. WAPANNITUNTLAUNITIBNDD
@ [ U aa ~

Wwanind1w35nanazial. Tu

was udTunallanes nIdscyy
'“Jmn'lil,uﬁmﬁuﬁjl,l,ﬁamﬁﬂ%’oﬁ 8.
WWNTBYR:  http//clge.agrikps.ku.acth/
images/research/netschanok/gac-

fruitpdf @uLila 12/03/2559

WIUY Ua9AU uazynd A3 2556, WADDIENT

wanuaﬁaqﬂszmwimﬁmﬁ’u DAL
@ v v 1 @ U
i TWalTINAEN. wunems 41

TUNLAY 1. (255): 263-268.

#ln31 Iwdawg nivAad walzsuzde

afsh giivduie uazmapne qndlase.
2553. WANNILAIBNAMNNIDNINRAGD
AUNTWTBINAANUT LA, 2.978]

n. 41(3/1) (WLA). 405-408.

Ali, N.I, LA, Siddiqui, S. S. Shaukat and

M.J. Zaki. 2001. Survival of
Pseudomonas aeruginosa in various
carriers for the inhibition of root
rot—root knot disease complex of
mungbean. Phytopathol Mediterr.
40:108-112.

Bekendam, J., J. G. van Pijlen and H. L.

Kraak. 1987. The effect of priming
on the rate and uniformity of
germination of endive seeds. Acta

Hort. 215:209-218.

Thai Agricultural Research Journal Vol. 34 No. 2 May - August 2016

Bewley, J.D. and M. Black. 1982.

Physiology and Biochemistry of
Seeds in Relation to Germination in
Two Volumes-Viability, Dormancy,
and Environmental Control, Springer-
Verlag Berlin Heidelberg, New York.
375 p.

Bewley, J. D. and M. Black. 1985. Seeds

Physiology of Development and
Germination. Plenum Press, New York

392 p.

Bewley, J.D. 1977. Seed Germination and

Dormancy. The Plant Cell. 9:1055-
1066.

Bradford K.J. and J.D. Bewley. 2002.

Seeds Biology, Technology and
Role in Agriculture. Chapter
9 Pages 210-239. In: Plants, Genes
and Crop Biotechnology. Chrispeels
MJ and Sadava DE (eds.) 2nd

Edition, Jones and Bartlett, Boston.

Bradford K.J., R.L. Benech-Arnold, D.

Come and F. Corbineau. 2008.
Quantifying the sensitivity of barley
seed germination to oxygen,
abscisic acid, and gibberellin using
a population-based threshold

model. J. Exp. Bot. 59 (2):335-347.

Bradford, K. J., J. J. Steiner and S. E.

Trawatha. 1990. Seed priming

influence on germination and

207



emergence of pepper seed lots.
Crop Sci. 30:718-721.

Bruggink, G.T., Ooms J.J.J. and P. Vander
Toorn. 1999. Induction of longevity
in primed seeds. Seed Sci. Res.
9:49-53.

Caseiro J., M.A. Benette and Marcos-
Filho. 2004. Comparison of three
priming techniques for onion seed
lots differing in initial seed quality.
Seed Sci. Tech. 32(2):365-375.

Copeland, L.O. and M.B. McDonald. 1995.
Principles of Seed Science and
Technology, Chapman & Hil, New York.

Derman, J., Brocklehurst, P.A. and RLK.
Berjak. 1986. Effect of priming and
ageing on onion seed germination.
Ann. Appl. Biol. 108:639-648.

Faroog, M.; SMA. Basra and K. Hafeez.
2006. Seed invigoration by
osmohardening in fine and course
rice. Seed Sci. Technol. 34:181-186.

Faroog, M., SMA. Basra; A. Wahid and N.
Ahamad. 2010. Changes in nutrient
homeostasis and reserve metabolism
during rice seed priming: consequences
for seedling emergence and growth.
Agric Sci. China. 9:191-198.

Finch-Savage, W.E., K.C. Dent and L.J.
Clark. 2004. Soak conditions and

temperature following sowing

influence the response of maize
(Zea mays L) seeds to on-farm
priming (pre-sowing seed soak).
Field Crops Res. 90:361-374.

Furutani, S. C; B. H. Zandstra and H. C.
Price. 1986. The effects of osmotic
solute composition and duration
and temperature of priming on
onion seed germination. Seed Sci.
Technol. 14:545-551.

Gondwe D.SB, P. Berjak, NW. Pammenter,
Sershen and B. Varghese. 2016.
Effect of priming with cathodic
water and subsequent storage on
invigoration of Pisum sativum,
Cucurbita maxima and Lycopersicon
esculentum seeds. Seed Sci Technol
44(2):1-12.

Ghassemi-Golezani K and B. Esmaeilpour.
2008. The effect of salt priming on
the performance of differentially
matured cucumber (Cucumis sativus)
seeds. Not. Bot. Hort. Agrobot
Cluj. 36:67-70.

Gulliver. RL. and W. Heydecker. 1973.
Seed establishment of seedlings in
a changeable environment. Pages
433-462. In: Seed Ecology. W.
Heydecker (ed.). The Pennsylvania
State University Press. University

Park.

208 1EFATINTNEAT T9 34 aufl 2 wamsanen - &evnaw 2559



Haigh, AM., EW.R. Barlow; F.L. Milthorpe
and P. J. Sinclair. 1986. Field
emergence of tomato, carrot and
onion seed primed in an aerated
solution. Proc. Amer. Soc. Hort. Sci.
111: 660- 665.

Halmer P. 2016. Seed Enhancements.
11B-Seed Biology.osu.edu. Available
at: http://seedbiology.osu.edu/
HCS631_ files/11B%20Seed%
20Enhancements%20(for%20class).
pdf. Accessed: 12/03/2016.

Heydecker, W., J. Higgins and R.L.
Gulliver. 1973. Accelerated
germination by osmotic seed
treatment. Nature. 246:42-44.

Jagosz B. 2015. Improving onion seed
germination wusing priming
treatments. Available at: DOI: http:/
/dx.medra. org/10.14597/infraeco.
2015.4.4.103 Accessed: 22/02/2016.

Kaya, MD., G. Okcu, M. Atak, Y. Cikili and
O. Kolsarici. 2006. Seed treatments
to overcome salt and drought
stress during germination in
sunflower (Helianthus annuus L.).
Eur J Agron. 24:291-295.

Khalil, SK., Mexal, J.G. and LW. Murray
2001. Germination of soybean
seed primed in aerated solution of
polyethylene glycol (8000). J Biol
Sci. 1:105-107.

Korkmaz ,A. and W.G. Pill. 2003. The
effect of different priming treatments
and storage conditions on germination
performance of lettuce seeds. Eur J
Hortic Sci. 68:260-265.

Li, W.; McDonald, M.B. and F.Y. Kwong.
2005. Hydropriming of differing
sized impatiens ‘Expo Wine’ seeds.
Seed Sci. and Tech. 33: 639-646.

McDonald, M.B. 2000. Seed priming.
pages 289-325 In: Seed technology
and its biological basis Black M.
and Bewley JD (eds). CRC Press
LLC, Boca Raton, FL, US.A.

McDonald, M.B. 2000. Seed deterioration:
Physiology, repair and assessment.
Seed Sci. and Tech. 27: 177- 237.

Mercado, M.F.O. and P.G. Fernandez.
2002. Solid matrix priming of soybean
seeds. Philipp J Crop Sci. 27:27-35.

Nakamura, S., T. Teranishi, and M. Aoki.
1982. Promoting effect of polyethylene
glycol on the germination of celery
and spinach seeds. J. Japan Soc.
Hort. Sci. 50:461-467.

Patade, V.Y, B. Sujata and P. Suprasanna.
2009. Halopriming imparts tolerance
to salt and PEG induced drought
stress in sugarcane. Agric Ecosyst
Environ. 134:24-28.

Perkins-Veazie, P. and D.J. Cantliffe. 1984.
Need for high quality seed for

Thai Agricultural Research Journal Vol. 34 No. 2 May - August 2016 209



effective priming to overcome
thermodormancy in lettuce. J.

Amer. Soc. Hort. Sci. 109:368-372.

Rashid, A., P.A. Hollington; D. Harris, and

P. Khan. 2006. On-farm seed
priming for barley on normal, saline
and saline—sodic soils in North
West Frontier Province, Pakistan.

Eur J Agron. 24:276-281.

Rashid, A., D. Harris, P. Hollington and

S. Ali, 2004. Onfarm seed priming
reduces yield losses of mungbean
(Vigna indiata) associated with
mungbean yellow mosaic virus in
NWFP of Pakistan. Crop Protect.
23: 1119-1124.

Salama, KH.A.; M.M.F. Mansour and N.S.

210

Hassan. 2011. Choline priming
improves salt tolerance in wheat
(Triticum aestivum L.). Aust J Basic

Appl Sci. 5:126-132.

Suena, W. 1990. The role of vigor in the

priming of tomato seeds. Ph.D.
thesis. Macquire Univ., Sydney,
Australia. 156 p.

Thomas, U.C., K. Varughese, A. Thomas

and S. Sadanandan. 2000. Seed
priming for increased vigour,
viability and productivity of upland

rice. Leisa India. 4:14.

Tiryaki, I. and H. Keles. 2012. Reversal of

the inhibitory effect of light and
high temperature on germination of
Phacelia tanacetifolia seeds by
melatonin. J Pineal Res 52(3):

32-339.

1EFATINTNEAT T9 34 aufl 2 wamsnnen - &evnaw 2559





