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Abstract

Sweet pepper (Capsicum annuum L.) seeds often have problems concerning low germination and non-
uniform germination. This study aimed to investigate the effects of seed priming with calcium chloride (CaCl,)
solutions in different concentrations on germination and vigor of sweet pepper seeds. The experiment was
designed in a completely randomized design (CRD) with five treatments, including non-primed seeds (control),
seed priming with reverse osmosis water (hydropriming), seed priming with CaCl, solutions at the concentrations
of 10, 30 and 50% for 72 hours. After priming, seed moisture was reduced to the initial level of approximately
7%. The results showed that all priming methods had no effect on percentages of radicle emergence and
germination, when compared with non-primed seeds. However, primed seeds had time to reach 50% or a half
of radicle emergence (TsRE), days to emergence (DTE), time to reach 50% or a half of germination (Ts,) and
mean germination (MGT) faster than non-primed seeds. However, seed priming with 10% CaCl, solution tended
to have the highest germination of 84.00%. In addition, primed seeds had a high speed of TsRE at 5.81 days,
DTE at 6.48 days, T, at 11.51 days and MGT at 12.20 days when compared with non-primed seeds had the
germination of 74%, slow T5,RE of 6.84 days, DTE of 7.45 days, T, of 12.63 days and MGT of 12.71 days.
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Table 1 Radicle emergence and germination percentages of sweet pepper seeds after priming with different

CaCl, concentrations

Treatment Radicle emergence (%) Germination (%)

Non-primed seeds (control) 94.50+1.00 74.00+8.49
Hydropriming 90.00+£4.32 72.50+£7.55
Seed priming with 10% CaCl, solution 91.00+7.57 84.00+8.16
Seed priming with 30% CaCl, solution 92.00+4.90 74.50+6.61
Seed priming with 50% CaCl, solution 91.00+2.58 78.00+2.31
F-test ns ns

CV (%) 5.06 9.13

ns = not significantly different.

Figure 1 Normal seedling of sweet pepper with a fully developed primary root, hypocotyl, and two
cotyledons (A); abnormal seedlings: trapped cotyledons inside the seed coat (B-E), missing primary root (E, F),

cotyledon senescence (G), infection (H), dead seed (I, J), and fresh seed (K). Bar indicates 1 cm.
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Figure 2 Abnormal seedlings of sweet pepper after priming with different CaCl, concentrations

100~
e 80 -
T 60 A
&
< 40 -
220 A 4.00 4.50 6.00 5.50 350
10% ‘ 30% ‘ 50%
on-primed seeds| Hydropriming Seed priming with CaCly

Seed priming treatment

Figure 3 Fresh seeds of sweet pepper after priming with different CaCl, concentrations
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Figure 4 Dead seeds of sweet pepper after priming with different CaCl, concentrations
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wissunSouudniug auaey LWi’Iuﬂ’]iLGl‘%EJMW%E]lILméﬂﬁ’uﬁ‘ﬁ?Bﬁﬂﬁﬂiﬁméﬂﬂﬂﬁ?U%ﬁWélﬁL%’ﬁﬁL%ﬂﬁﬁuﬂlaﬂ lag phase
1@1L5’Jm’1mimsauwmuLmamwuﬁmamiavaw CaCl, fieandudusing 9 LLaWUﬁmzummamm%umaiumamwmwa
Tuszesd 2 Wioszusiy ‘wﬂ‘wmvmumiLuLmuaawma’lumamammmmnawu MntanAutuas Wethwdadiniu
msmﬁwwaauLuamwuqmauwlﬂﬂgﬂ Luamz@mumaquiz ¥ lag phase lATininswssundendniugioe
asavany CaCl, LLazﬁ’Jﬂ’j'n,uﬁmﬁvl,zishuﬂ'ﬁm’%auw%’amuﬁmﬁuﬁ: WesnudaleSoundeslunssenud iliudn
uwnesnliEtunazashiaue (McDonald, 2000) Fsdenndaafiy Sa-ngasaeng et al. (2020) $1891UNTIASHUNSDULLEAR
Wugn3nwu ‘California’ feth Wuszesnan 72 dalus ﬁﬂﬁl,uﬁmam’]m%’m’hLuﬁmﬁ?ﬂ,zjm’%smw%’amu%ﬁuﬁj (13.37
waE 15.33 Su mundu) 91nnnsneaesiinuin mMansunSeumdaiugninmunnIsnsinavibiwanldiatlunisee
nnds 50% uazfidrnuiuiisneniiniuudedlinioumieumdniug (Table 2) mzlunszuiunssioundon
wiaitugasdesududniugluih viemsarats Fuhasonsefunisheumediiouludsing q fidosaatsomsasan
meludn Welfudnausailuldlunsyuiunssenld (Chanprasert, 2010) wenanni wiaw3nvuiiunis
wsundeudniugietldnalumssensinde 50% uaeliduufuiifisnsenisniudainunasienndonsdn
Wugamwasavaty CaCl, NANUTUTY LWiwzmiLm%uw%fauLuﬁmﬂ’uﬁ:é’f’wﬁw RO Lﬂuﬁwﬁqwéﬁﬁﬁiwaﬁﬂﬁ (water
potential; V) g1 fim 0 MPa dloviudauteiitavadndauinis -100 f9 -200 MPa mﬂu%ﬁqw%{ L:uéﬂﬁa@mfﬂasm
557 Sehldnsvurumseniintulfiss (Chanprasert, 2010)
Lﬁaﬁﬁ]’ﬁmﬁ%mim%mﬁauLuﬁmﬂ’uﬁ‘w%ﬂmmﬁ’;aaﬁsavaw CaCl, fieududu 10% Tewadng -6.80 MPa
yliudaldnatlunissensinds 50% LLaulJf\]’]U’JU’JUVliJi”IﬂQE]ﬂL‘E’Jﬂ’JWﬂWﬁLG]iEJlI‘WiE]lILllafﬂWLlﬁWJElﬁ’]‘iaua’]EJ CaCl, %
ANULTLTY 30% dA1vadng -20.41 MPa wag 50% dA1vadng -34.01 MPa (Table 2) LuaﬁmﬂmimsamﬁauLuamwuq
WinmusLansazats CaCl, ieududusi 10% ﬁﬁwaé’fﬂéqqﬂdwmiasawﬁﬁmmﬁuﬁuqﬁ 5&‘1/711151’L3J5®@®1§11€1’L§3
i1 fedu Aanssmeduaillussesdl 2 vi3e lag phase FuAnldosauysainnniasasatsfifanudutugs Sir
2015) danndesiu Aloui et al. (2014a) Meeunswseuniouudniugnin ‘Baklouti’ fapansazane CaCl, mnandudu
10 fadluas 3o 0.1% Juszesiian 36 Halus ﬁﬂﬁmﬁmﬁwa%aﬁ&ﬂumsaaﬂﬁﬂL%faﬂdwmﬁm%uw%'auLuﬁmﬁ’uiﬁw

v

1

Table 2 Time to reach 50% radicle emergence (T5,RE) and days to emergence (DTE) of sweet pepper seeds

after priming with different CaCl, concentrations

Treatment TsoRE (days) DTE (days)
Non-primed seeds (control) 6.84+0.17 a 7.45+0.27 a
Hydropriming 5.30+0.16 d 6.08+0.12 d
Seed priming with 10% CaCl, solution 5.81+0.28 c 6.48+0.36 ¢
Seed priming with 30% CaCl, solution 6.44+0.13 b 6.99+0.26 b
Seed priming with 50% CaCl, solution 6.26+0.18 b 6.91+£0.10 b
F-test xx x*

CV (%) 3.10 3.56

**Means+SD within a column followed by the same letter are not significantly when DMRT method of mean

comparison at 99% confidence.
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naildlunssends 50% waziaanadelunison

MaesEUNSeuaATUEHINVIUMEEaTTaTa1Y CaCl, Anududu 10% wazth Snaviilfudeldinanlunissen
09 50% L%’JﬁqmLLazlaiLLmﬁmmaaaa flo 11.51 uaz 11.89 Ju mud sy (Table 3) Wuderiuwasinanadsluniseen
SaﬁqmLLaz"LJ,jLmeGmmqaaﬁ D 12.20 way 12.36 Tu muaau (Table 3) ﬁauLuﬁmﬁlﬂm'%&Juw%'auLuﬁmﬂ’uiuasmﬁmﬁ
wissunSouudniugieansazany CaCl, mnandudu 30% way 50% ldarlunissends 50% %'wﬁzjmt,aﬂmmﬂ&hqu
a0 D 12.63, 12.24 way 12.38 U A1uaeU LLazLuﬁm‘ﬁnmLaﬁaiuﬂWﬁqaﬂ%'WﬁquLaslﬂLLmﬂshd‘vmaﬁa Ao 12.71,
12.68 uay 12.67 Ju auadu wansinsnseuneuwdaiudninmiuiieaisavats CaCl, anududu 10% wagin
vlsdasonsnifuesiaiylududuseulndliiiniudailivioumioundaiug wszwdafisdoumsondnriug
WNWﬂszmumﬁQmﬁﬂuﬁws 2 o2y (lag phase) sghaiiissmeuds Werthudaluimeviendaldsuidnads 3q
sludnsentdetnemada (i, 2015) wenaind mswisundoumdaiusdemsarais CaCl, Vildawadnguos
ansaranesiiag Luﬁmzamﬁw%’waa ﬂhaﬁmizngL’Ja'm'ﬁmewmissz‘ﬁ 2 videszesiu (ag phase) lhintuegnad
UsgAviBandaiu (McDonald, 2000) wuieraiu Smith and Cobb (1991) FIBUNTATEUNTOULEANUTNI VLAY
asazany CaCl, ANududu 200 way 300 fadluans viliwdaiinaluniseeniia 50% 157 1.88 way 3.93 Ju audsu
Lﬂ%&JULﬁ&JUﬁ’Uméﬂﬁhim’%aw%amuﬁmﬁué Taanlunssenis 50% %11'7{5391 Ao 647 Fu Bnvimenadesiu
Wangsawang and Wangsawang (2024) ﬁwmumﬁmw%mﬁmmu (Capsicum frutescens) ﬁLW%SNW%’@MLNﬁ@W‘uiﬁw
@15agany CaCl, Anududy 10 dadluans wazi RO Wuszezian 48 $alus vilhwdeldnaadslunisieniga 10.42
way 11.33 U Auasu éﬁﬁL%’Jﬂ’i’]Lugﬂ'ﬁ‘lu‘L@%BMW%@MLN&@WH'&:I%L’J@WLQ§ISIUH13GBH%’1 12,53 Ju aegslsinny anwa
mswmaaaﬁwudwmsm’%ww%auLmﬁmﬁuiw%mm Jaunod’ fevh Wuszoznan 72 Falug Viqmmﬁ 30 DeALTALT
ﬁﬂﬁmﬁmﬁL’JmLa?ilstumiaaﬂL%ﬂdwmﬁmmmm%mw%uLuﬁmﬁ’ui (12.36 way 12.71 Yu awddv) Fedaudetu Sa-
ngasaeng et al. (2020) ST UM swEBNSBMLARTUNENYIL ‘California’ Faeth WWussesim 72 Falus fgamnd
30 eerwalTod lﬂﬁmaﬁﬂﬁmﬁmﬁL’Ja%a?{ﬂumidaﬂmehwnaﬁaﬁ’muﬁmﬁlﬂLm'%'auw%fa:uLuémﬁ’uﬁf (21.34 uag 21.56
U AUAIAU) ma]L‘l‘flut,wmx@mmwﬁuﬁwmLuﬁmLLazﬁu'afw'%ﬂmmmemﬁu Tne “California’ finausenSudiuiiios
56.50% FwnI Tiunes’ msﬁumumamﬁﬁmmqaﬂgn 74.00% Feilvineuauawian1INIEAUNITIONANTY ot
giadeuusrsiudenafiosdusznoumaaiineluwdaunnaaiy saudenssuaunsme@uaiiing 4 aeluwdess
Andulamdeuiy (McDonald, 2000)

Table 3 Time to reach 50% germination (Tsy) and mean germination time (MGT) of sweet pepper seeds after

priming with different CaCl, concentrations

Treatment T, (days) MGT (days)
Non-primed seeds (control) 12.63+0.28 a 12.71+0.10 a
Hydropriming 11.89+0.40 bc 12.36+£0.17 b
Seed priming with 10% CaCl, solution 11.51+0.23 ¢ 12.20+0.07 b
Seed priming with 30% CaCl, solution 12.24+0.29 ab 12.68+0.08 a
Seed priming with 50% CaCl, solution 12.38+0.43 ab 12.67+£0.19 a
F-test xx *

CV (%) 2.75 1.00

** *Means+SD within a column followed by the same letter are not significantly when DMRT method of mean

comparison at 99% and 95% confidence, respectively.

ayUnanIsANe)
MaesEuNSeNwaATUEHINIIUMEaTTazaty CaCl, ANty 10% ﬁqmugﬁ 30+2 aerwaldea 1Ju
szpzm 72 Halus Lfﬂuﬁ'ﬁmiﬁﬁﬁqm wsshiudedianusenguazwdaianuudusgs lnswdnenlmsedis
auaue Samngdmsunisuandundmsnmny
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AnANTINUITENA
VOUDUANMANGNTINGIMANTUNTN a1V UNUATIUNTOU AMBINEAT UNINgIRenwaTAEns Natduayu
Ruyuideluasail

nsdausanlunMslisuunaMuvaidey
ANARSEN (dea) uar auyfgiu, MsUfiAnde mstidwsnlumseoniuu mamaaes Msvadey
iwsesilodn F5nsiiudoya uar criteria, msdmiudoya msliasizvideya nsudswa, MsImnEinndua msuans s
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