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Effect of seed priming on germination of cucumber seed

<
AIDNAITIU PUAUM', AT 55540 1Az aigAna ngAn UMY’

Duangkamolwan Kobkanta!, Siwaporn Thumdee'* and Nattasak Krittigamas!

unARgia: MsAnERemzeaviaa N zan lunsl AN uduiuii seed pr|m|ng VDIANIGNHAN W]
Super Big 34 9 NTLAINARGY AB niimmqmummm’m%m seed priming mimﬁmmmm seed priming
Tael¥Arnuduuy 05, 1, 2, 4, 8, 16 T3, Yi38AUsINUINIAINSEN LL@Vﬂﬁm'ﬁwmmemum"l,umﬂummm
1 m'w n13%11 seed priming ‘Lummmuummmimmwmevmwﬂﬂu‘iﬂLfasm (FORACELL®) wamum 25 °d
LTINS 90% meumﬂumwmummﬁmwmm @mmmmummmeﬂ@mumumiumu LA
Tugananainlaniin 7 waamm 17 5 msnageunssenuaniili 2 11smaaes Ae MamaaesluannaAsLAwYFe
’meﬂgummi INNLEANTTAENARDIAL 3 91 1Ay 100 WA SLWJZWL‘W’V"V]ﬂi“’ﬂﬂ‘i_lWJHV]?WHN@N‘UEIN”W?’]’]
uazehuunay (§asdau 1:1:1 Taenfiunng) lugaiunuaninuanden (Contherm Phytotron®) ”meqmmmmu
30/20 °a1 (W& 8 BN/ WA 16 Ba.) AMNTUANHANS 60% ATLNTIAUAIINAN W.A. 2553 (L NPT WIANART
LAZYINENNIBITUTIA AN BT ANART Sumangndedeslul uaznimasesluaninutlasilgn mwnzindangssids
NARDIAL 3 1 914z 100 1WAN vunasgnaun 1x3 mg.u. luseusuaan w.a. 2553 guiiduansauaz
Hnausunsinemsusiies uvAnedededlus m@maﬂm:mme”Lmuummﬂumwsnu LA EALgLAININ
Tagnnawdaszuinsfionls Lﬂsmmu 'w'ammn:u 25 °q mlmmm@uLwﬁivﬁvmmﬁnmmmmumLﬂuivavw Wan
ummmumummm mumm‘lﬁmm 16 LL@“”&H@@?“’EI”’V]@@\‘I ”me‘llmw 40 m@amﬂumwmu N19911 seed priming
‘Emﬂwmm”tmurammumu 16 7. Faflugasduansszeziaes mmamwmﬂmmum nnseangeuNAnlalunig
nagauluan AR mewﬂumuﬂmum@wwuwmlmmmmu’Lumiwmmu’LummwLLﬂmﬂaﬂ waziflulyl
1§i9n199i seed priming Tae|ida A5 UAMATENIULNT1 16 T8, WLl 40 T3, Az BIWANINNTD
wanl4AEay

ANANATY: NINITFUNNIIBN, UAININ, NN93EN, mi@mfm

ABSTRACT: The study to find out the optimum imbibition period for seed priming of cucumbers of cv. “Super
Big” had 9 treatments. The treatments included non-primed seeds; seeds primed for 0.5, 1, 2, 4, 8, 16 h or until
radical protrusion; and 1 min flash-hydrated seeds. For seed priming, the seeds were placed between moist floral
foam blocks (FORACELL®) at 25°C and 90% RH. At the end of the imbibition period of a particular treatment, the
seeds were dehydrated to their initial weights and kept in sealed plastic bags at 17°C. The seed germination test was
separated into 2 experiments. The experiment under control or laboratory condition was conducted with 3 replica-
tions/treatment and 100 seeds/replication. The seeds were sowed in a medium consisting of sand, coir and rice husk
charcoal (1:1:1 by volume) in the growth chamber (Contherm Phytotron®) at alternating temperatures of 30/20°C (8
h of light/16 h of darkness) and 60% RH. This germination test was done in August 2010 at the Department of Plant
Science and Natural Resources, Faculty of Agriculture, Chiang Mai University. The experiment under field condition
was conducted with 3 replications/treatment and 100 seeds/replication. The seeds were sowed on 1x3 m? seed beds
in December 2010 at Mae Hia Agricultural Research, Demonstrative and Training Center, Chiang Mai University.
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The results showed that seed hydration by the placement of seeds between moist floral foam blocks at 25°C caused
the seeds to enter phase II of seed imbibition (seed moisture content was high but constant) at the 16" hour. Phase
II ended at the 40™ hour of imbibition period. Seed priming with 16 h imbibition period (early phase II) was able to
enhance the germination percentage in the laboratory test. It also accelerated the first true leaf expansion of seedlings
in the field test. It is possible that seed priming with imbibition periods longer than 16 h but not over 40 h may result

in greater enhancements of seed quality.
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Figure 1: Change of cucumber seed moisture content during imbibition A

content of 15.9%DW
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Table 1: Germination percentage of primed and non-primed cucumber seeds at 21 days after sowing in

laboratory and field conditions

Germination percentage (%) + SD"

Treatments " . "
Lab condition Field condition
1. Non-primed seed 68+23 67 +£3.2
2. Flash-hydrated seed 62+ 2.1 61+ 6.6
3. Seed primed for 0.5 h 6655 64 +8.1
4. Seed primed for 1 h 70+£3.2 62+95
5. Seed primed for 2 h 73+34 71+£1.3
6. Seed primed for 4 h 67 +2.0 69+3.2
7. Seed primed for 8 h 68+ 1.0 69+54
8. Seed primed for 16 h 7T7+15* 78+4.7
9. Seed primed until radicle protrusion 37 +18.8 16+10.8*

* Mean significantly differed from the mean of non-primed seed in the same column by Contrast test at 0.05 level
" Mean did not significantly differ from the mean of non-primed seed in the same column by Contrast test at

0.05 level
8D = Standard deviation

Table 2: Number of days from sowing to particular seedling growth stages of primed and non-primed cucumber

seeds in laboratory and field conditions

Lab condition

Field condition

Treatments Number of days to stage”+ SD” Number of days to stage”+ SD”

Stage | Stage Il Stage Il Stage | Stage Il Stage Il
1. Non-primed seed 6.7£1.04 9.6%+1.14 17.3x1.05 6.1+x0.35 6.3+0.28 13.4+0.16
2. Flash-hydrated seed  6.7+0.69 9.7+0.62 17.6+£0.49  6.4+0.59 6.8+0.56 13.7+0.19
3. Seed primed for 0.5 h 6.6+0.62 9.7+0.69 17.3£0.79 6.2+0.57 6.5+0.53 13.4+£0.19
4. Seed primed for 1 h 6.5+0.65 9.3+0.78 17.2+0.92 6.1+0.37 6.6+0.36 13.1£0.10
5. Seed primed for 2 h 6.5+1.08 9.3+1.18 17.0£1.36 5.9+0.22 6.2+0.31 13.2£0.27
6. Seed primed for 4 h 6.5+0.98 9.5+1.05 17.5+£1.03 6.1+0.41 6.5+0.41 13.51£0.10
7. Seed primed for 8 h 6.9+0.86 9.6+0.94 18.2+0.52 5.9+0.25 6.4+0.26 13.31£0.06
8. Seed primed for 16 h  6.1£1.08 9.0+1.34 16.8+1.54 5.5+0.21 5.8+0.26 12.5£0.09
9. Seed primed until

radicle protrusion 8.9+2.20 11.7£2.30

17.7£1.30  9.0+0.64 8.9+£0.75 14.4+0.79

" Seedling stages: stage | emergence, stage Il fully cotyledon expansion, stage |1l fully first true leaf expansion
* Mean significantly differed from the mean of non-primed seed in the same column by Contrast test at 0.05 level
" Mean did not significantly differ from the mean of non-primed seed in the same column by Contrast test at

0.05 level
? 8D = Standard deviation
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Table 3: Speed of development to particular seedling growth stages of primed and non-primed cucumber

seeds in laboratory and field conditions

Lab condition Field condition
Treatments Speed of development” to stage”+ SD”  Speed of development" to stage SD”
Stage | Stage Il Stage Il Stage | Stage Il Stage Il

. Non-primed seed 13.5+£259 84+130 40£019 121+1.09 114+1.00 51%0.29
. Flash-hydrated seed 126+157 78+066 3.6+017 11.2+200 10.3+1.80 4.7+0.54
.Seedprimedfor0.5h 13.9+144 87+045 42+023 120%£221 11.1+£201 4.9+0.59
.Seed primedfor1h 139+1.78 9.0%+095 41+028 112+199 105+1.80 4.8%0.74
.Seed primedfor2h 14.6+323 94%+173 44+055 129%£035 122+0.41 54+0.19
. Seed primed for4 h  14.0 £ 3.21 8.6+156 42+042 126+123 116+1.09 52+0.22
.Seed primedfor8h 134+192 81+0.86 38%£0.00 127+£131 120+126 53+0.39
.Seed primed for 16 h 17.1+£3.66 10.7 +2.01 50+£062 149+£135 142+£136 6.3+044
. Seed primed until

radicle protrusion 11.1 £6.51 57+372 25+140 25+164* 22+142 1.1+0.80
" Speed of development = sum of [Number of seedlings with specific stage ]

© 0 N O O b~ W DN =

Number of days after sowing
? Seedling stages: stage | emergence, stage |l fully cotyledon expansion, stage Ill fully first true leaf expansion
* Mean significantly differed from the mean of non-primed seed in the same column by Contrast test at 0.05 level
" Mean did not significantly differ from the mean of non-primed seed in the same column by Contrast test at
0.05 level
Table 4: Above ground fresh and dry weights of seedling from primed and non-primed cucumber seeds in

laboratory and field conditions, at 21 days after sowing

Weight of above ground part (g/seedling)

Treatments Lab condition Field condition

Fresh weight + SD" Dry weight + SD” Fresh weight + SD”  Dry weight + SD"

1. Non-primed seed 0.84 £ 0.07 0.043 + 0.005 5.87 £ 0.60 0.440 +0.05

2. Flash-hydrated seed 0.85+0.03 0.045 £ 0.004 518 £0.75 0.421 £ 0.06
3. Seed primed for 0.5 h 0.85+0.06 0.042 +0.005 541+1.26 0.417 £0.08
4. Seed primed for 1 h 0.81+0.04 0.042 +0.003 4.79+1.19 0.369 + 0.05
5. Seed primed for 2 h 0.85+0.07 0.044 +0.005 5.89 + 0.69 0.431+£0.05
6. Seed primed for 4 h 0.81+0.03 0.043 +0.004 5.27+0.83 0.392+0.04
7. Seed primed for 8 h 0.79+£0.08 0.039 + 0.001 6.15+0.37 0.447 £0.03
8. Seed primed for 16 h 0.90 £ 0.11 0.045 +£0.008 7.63+0.93 0.543 +0.04
9. Seed primed until 0.37+0.12 0.039 +0.009 4.94 +£1.52 0.437 £0.14

radicle protrusion

* Mean significantly differed from the mean of non-primed seed in the same column by Contrast test at 0.05 level

" Mean did not significantly differ from the mean of non-primed seed in the same column by Contrast test at
0.05 level

" 8D = Standard deviation
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seed priming #1X1INNRAUIAMNINYBINAATUE
waanaldiaanagasiunanavin hydro-priming
WHNAARUEUFINN 2 wuﬁ A8 ‘Bingo I mu@ﬁm
n1ssangs uaz ‘Bingo I mmmmma\mﬂm I
AU TUdUTNE 100 % RH ‘Wﬂqmmu 25 °ff WU
3§14 AUUEATIANLTL 25-30 % WLANERE15
‘lumfm@ﬂmmLuﬁmﬁuﬁjmmﬁﬁmmﬁuﬁ: LAzIY
wWeflduinsenaeuuaniualnana1wug ‘Bingo I
1§ (Huang et al., 2006) LAZ@RAARBITLINALEY
N19911 seed priming Tpeldinndu ansazane
Inunadsnlmmanududiy 0.5 M ansazans
TmpanaaelsfmNdindu 0.5 M asavanawuuiinea
AMdNdY 05 M wazdnsazaielalngiuans
Windu 0.5% Auwdniuguasnanwugiedneng
wsna T91n waz 1038 Feiilefidusnnssans
Ha9annMsLLENEI WU9Y ANvin seed priming
ANEANTAZANEIFINN"] Fananaanansouiaiefidust
nissanviseAfatinissents Tnausasiugiinig
AOLIALEIA DA TR LA AL L ANFANIT (BEUMTN
LAZADLE, 2553) WEALAINNTLE LA STy
sseizinandundt 16 1. fAnudunelundade
'aﬂ‘lumwwwuwmmmm‘m (Figure 1) Wil
FosTinelindatinnstenu L dAuREee LA
laifimedaamefioulalumivieastug fisniy
AeanTraanasnaileana (Bewley, 1997) asanatly
winlidasidusinngsen (Table 1) Aniadgdilunng
ngsrasimnsng 289AUNAN (Table 2) 8731159
lunng9an (Table 3) wazn1TALIALRIAUNAN
(Table 4) %ﬂ‘lummwmuqmmmmwuﬂmﬂ@n
Taiwmansineanniudnilalldvin seed priming aginad
edAny ozl niusvezanlfiusn
uAeNaHlFFUA N TNy Auag lugaanans
aszaziaerasnsgetnaullualaiiu 40 .
AT AR AUINNTIANTILNER TINTIBRINNNT
L@?@Lﬁuimm@qﬁuﬂﬁﬂﬁﬁéﬁu
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g 25 °1 ihlfwAnGudngszasiiaenes
ﬂ'ﬁ@mﬁw%\iuﬁi%iﬁmﬁ 16 LL@:éu@ma:ﬂ:ﬁmﬂu
aluaft 40 10515 1HANAEY N3N seed priming
Tmﬂ‘lﬁmﬁmﬁuﬁummﬂoﬁumm%‘umu 16 TN,
%'qLflwn'qqﬁum\mmﬁmwmm?@mﬁq GRHGE
dinilefidumnissenaasiufaiugldes1ef
HedAnylunismegaunissenluanInmILAN waz
FnldEundnfnnsianaunsziclusiend sy
adefadrAnyluntmesaunizanlugninuilag
dgn waziuldlidinisin seed priming laels
wEanuguasnanldunaduiiguugd 25 °1
879UUNIN 16 . Wol Ll 40 . AvmRINENLN
Arsn RN ER AT Y
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NN M ByFYI. 2542, n19tlgnunanaivenaniu
WARTUE. UTEMANLaUARNINTA 31710, NTINN .

AineuAsgianIsinens. 25560, UFNNuLazyad
nsidmaaiufacuanianisdn 1 2547-2552.
http://www.oae.go.th/download/FactorOfProduct/
ValuelmportSeed47-52.html. A1l 17 we1eid 2556.

AINULATHFNANNTINEAT. 2556, FNIDLILAZYAAN
nsdeaaninaniugaLANIenIIA T 2547-2552.
http://www.oae.go.th/download/FactorOfProduct/
ValueExportSeed47-52.html. Ayt 17 weel 2556.

Ashraf, M. and M.R. Foolad. 2005. Pre-sowing seed
treatment-a shotgun approach to improve germination,
plant growth and crop yield under saline and
none-saline conditions. Advan. Agron. 88:223-271.

Bewley, J.D. 1997. Seed germination and dormancy. The
Plant Cell. 9:1055-1066.

WNUNERAT 41 (3) : 239-246 (2556).

Bhardwaj, J., A. Anand, and S. Nagarajan. 2012.
Biochemical and biophysical changes associated
with magnetopriming in germinating cucumber
seeds. Plant Physiol. Bioch. 57:67-73.

Dezfuli, P.M., F. Sharif-zadeh, and M. Janmohammadi.
2008. Influence of priming techniques on seed
germination behavior of maize inbred lines
(Zea mays L.). J. Agric. Biol. Sci. 3:22-25.

Eskandari, H. 2013. Effects of priming technique on
seed germination properties, emergence and field
performance of crop: a review. Intl. J. Agron. Plant.
Prod. 4:454-458.

Farooq, M., S.M.A. Barsa, and A. Wahid. 2006. Priming of
field-sown rice seed enhances germination, seedling
establishment, allometry and yield. Plant Growth
Regul. 49:285-294.

Girolamo, G.D., and L. Barbanti. 2012. Treatment conditions
and biochemical processes influencing seed priming
effectiveness. Italian Journal of Agronomy. 7:178-188.

Harris, D., A, Joshi., P.A. Hhan, P. Gothkar, and P.S. Sodhi.
1999. On-farm seed priming in semi-arid agriculture:
development and evaluation in maize, rice and
chickpea in India using participatory methods. Expl.
Agric. 35:15-29.

Huang, R., S. Sukprakarn, L. Phavaphutanon, S. Juntakool,
and C. Chaikul. 2006. Changes in antioxidant enzyme
activity, lipid peroxidation and seedling growth of
cucumber seed induced by hydropriming and electric
field treatments. Kasetsart J. (Nat. Sci.). 40:825-834.

ISTA. 2006. International Rules for Seed Testing Edition
2006. International Seed Testing Association,
Bassersdorf.

Nasri, N., R. Kaddour, H. Mahmoudi, O. Baatour, N.
Bouraoui, and M. Lachaal. 2011. The effect of
osmopriming on germination, seedling growth
and phosphatase activities of lettuce under saline
condition. Afr. J. Biotechnol. 10:14366-14372.

Nerson, H. 2007. Seed production and germinability of
cucurbit crops. Seed Sci. Biotech. 1:1-10.

Okcu, G., M. D. Kaya, and M. Atak. 2005. Effects of salt
and drought stresses on germination and seedling
growth of pea (Pisum sativum L.). Turk. J. Agric.
For. 29:237-242.

Passam, H. C., and D. Kakouriotis. 1994. The effects of
osmoconditioning on the germination, emergence
and early plant growth of cucumber under saline
conditions. Sci. Hort. 57:233-240.

Weitbrecht, K.,K. Muller, and G. Leubner-Metzger. 2011.
First off the mark: early seed germination. J. Exp.
Bot. 62:3289-3309.



