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Effect of Chitosan and Bio-extract in Seed Priming Process on Germination

and Seedling Growth of Bird Chili Pepper
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Abstract

One objective of this research was to evaluate the optimal duration of seed soaking as part of seed priming for
bird chili pepper seeds. Seeds were soaked in RO water for 0, 4, 8, 12, 16, 20 and 24 hours at 25°C. The other objective
was to know the effect of seed priming with chitosan and bio-extract on the seed germination and seedling growth of
bird chili pepper plants. The experimental design was of the completely randomized type. There were 8 treatments, which
included seed priming for 12 hours in chitosan at 50, 100, 200 mg/l, and bio-extract:RO water ratio at 1:500, 1:750, 1:1000
(v/v). These treatments were compared with seed priming with RO water and non-primed seed. Seed germination was
tested by the top of paper method in the laboratory and by using peat moss as material under greenhouse conditions.
With respect to the first objective, the results showed that a soaking duration of 12 hours was optimal as it produced
the highest seed germination (95%, a result that was significantly different to that found for non-primed seed, which
showed the lowest seed germination rate (88%). With regard to the second objective, seed priming with chitosan at
50 mg/l stimulated the highest seed germination. It also produced the fastest mean germination time and speed of
germination was highest. The highest fresh and dry weights of seedlings were obtained when seeds were primed with
50-100 mg/l chitosan and bio-extract:RO water ratio at 1:500 (v/v). These results were significantly different to those found
for with non-primed seeds when they were germinated under greenhouse conditions. From these results, it can be
concluded that seed priming with chitosan 50 mg/l was a suitable method for enhancing seed germination and seedling
growth of bird chili pepper seeds.
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Figure 1 Effect of soaked duration on water imbibition of bird chili pepper seed.
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Table 1 Effects of soaked duration on seed germination, mean germination time and speed of germination of bird

chili pepper seed.

ee ermination ean germination ume peed orf germination

Soaked durat Seed germinati Mean germination ti Speed of germinati
OakKe uration
(%) (days) (plants/day)

0 h (control) 88° 11.12% 4.16
4h 91° 11.51% 4.14
8h 92 11.58° 4.18
12 h 95° 11.05° 453
16 h 91 11.59° 4.11
20h 91° 11.24%° 4.25
24 h 90° 11.35%° 417
F-test * * ns
CV (%) 3.04 2.30 4.91

ns, *: not significantly different, significantly different at P<0.05, respectively.
Means within the same column followed by the same letter are not significantly different by DMRT at P<0.05.
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AneNTRNAn M euAs1es 3anAT ﬁ?’mﬁ{] (2547) lFseaudn Luﬁmw?ﬂﬁuﬁrmﬁwmmﬁﬂﬁ@ﬂwﬁmwaﬁi@
nssanldseizioaniites 5 9ol LM@LLmmeMmmmmu 30°C fannungiianniAdunan 30 wiisedalis mﬂuu
yannstiuflustesinan 2 S neuanANTy mimmm@nmmmLmvm"numsmﬂmm Faannnsidafangnnil
Toﬁ”ﬁmm‘vmmfrﬁmmzmwmiummemﬂmﬂummmﬂumemmmimmnmqmﬂﬂummﬂ wazn1s gy
‘Lmvudwmﬂmmﬁuﬁ@”ﬁmﬁiﬂmmmwjﬁﬁL?qrfmﬁu ImﬂmﬂmlummmmumLu@mmmmmvl,mmLL@‘Vm‘Lvﬂm
iymLf;m‘lum@Lmﬁumﬁmﬂmmmummﬂmmmqmﬂmme YaNANENNTLLAAAINTUT E Adataevinls
NITLIUNTRUATITHANIA ] mmugimmﬂmu Ao lsinnssen@etuldisy fansdannssananauiadeitiua e
NN9NANTBILNAA LT WAL %ﬂumﬁ@”ﬂm%@ﬁ@ﬂ%mmmi@mﬁwmLuﬁm'ﬁ' 12 dalug ?ﬁqmundwm%\iq@%m Tuina
WATADLY (2558) WAZAAAL $01]) (2557) LﬁmmﬂmmLLmﬂm'ﬁwa\ﬂmﬂWuﬁ:mﬁmmﬁwdwmwﬁLL@:M@“@ WHLHAR
ey Tunsdinnautiudeiiuiuiu 12 dalue Snadeninenfianasreiniideluail anaitesnannmautiudn
funuivllTnasensldfueendiauresndaanas wazifaannsillmnzausenanssylunsyiunnsanTeuEn
YT AN IENLAaN1 MeNANA (nagan T1vuna wazAnLE, 2558)

AMNNTANEINALEININN seed priming ﬁf;ﬁmﬂﬂimsmwmzﬁmﬁn%mw&immmwmﬁmﬁuﬁ:w?mﬁmému

WUIN N9 seed priming srednslalnsulinarnlfiinanuuansnaiuneatfreatlefidusiniseen waede
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lunssen uwazanuirlunisensesmdeiugluanimiesfiine usdidenasenluaniisdeu wudn navin
seed priming g lalng1ududu 50 mg/l ﬁmﬁifamﬂ%’mmLfa?q'ﬂuﬂfm‘q@ﬂﬁ@ﬂﬁm (8.2 544) WaEHATIAT ANLLANFANS
'am\mummmmmmmLmL‘Lﬁﬂumﬂunmmmwiﬂ@muma‘m seed priming LL[?]VLNLLﬁlﬂl}l’NﬂuVl’N@ﬂmﬂ‘]_lﬂ’]iVﬂ
seed priming faaanglalmanwdudu 100 mg/l uaz g lusmsdauinveindaniw : th RO 7 1:500
sﬁqmmum‘l,ummﬂﬂ 8.7 fu WanaNiiNN3vn seed priming daelalnmudidu 50 mg/ Ssilnasiananusalunissen
quzgm (5.2 Aw/du) memmﬂmumwLuﬂﬂmq@mquummmymmmamLumﬂ?ﬂuwmmmmmm”l,u“l,mmumim seed
priming WA luANANSTUN AT ANLNNINN seed priming faenin RO uazanslalnudadn 100 mg/! ilavnsmagey
paenanlugnnlasdey  gaunsldimindaniwlumsin seed  priming nﬂizﬁummﬁuﬁﬂﬁmﬁiﬁiﬁ
pauAnAenaai A luddesidusnisen  Anaaslunissen wazANII NN NBNTIBINARTUG salugnm

vesdfiAnsuazluaninlseewiianFaunauriumaniilavin seed priming (Table 2)

Table 2 Effects of seed priming with chitosan and bio-extract on seed germination, mean germination time and

speed of germination of bird chili pepper seed.

Seed germination Mean germination time Speed of germination

Treatments (%) (days) (plants/day)
Lab Green house Lab Green house Lab Green house

Non-primed seed (control) 85 68 9.0 9.1% 4.9 3.9°
Soaked in RO 86 80 9.1 8.9% 4.9 4.8
Soaked in chitosan 50 mg/l 89 83 9.5 8.2° 4.9 5.2°
Soaked in chitosan 100 mg/l 86 7 9.1 8.7 4.8 46"
Soaked in chitosan 200 mg/l 90 71 9.5 9.7° 49 3.9°
Soaked in Bio-extract 1:500 92 75 9.2 8.7 5.1 4.4
Soaked in Bio-extract 1:750 92 69 9.6 9.0** 49 3.9%
Soaked in Bio-extract 1:1000 90 73 9.5 9.5% 49 4.0%
F-test ns ns ns b ns b
CV (%) 5.14 9.21 2.76 49 5.75 9.94

ns, **: not significantly different, significantly different at P<0.01, respectively.
Means within the same column followed by the same letter are not significantly different by DMRT at P<0.05.

AINKANIINT seed priming gaeignslalnmuuaziivnIanmseANENIRY AN A uaz
ﬁmﬁmﬁ’wmﬁuﬂﬁwﬁmq 14 4 lwiesdfifinnswudn lifipouuanseiumeain Tuaniziinnsvn seed priming
paaansazane lalnaiuainsdudi 50-100 mg/ LAzl m © 10 RO Sadau 1:500 (viv) Huagdaddnly
ﬁwﬁﬂmmm:ﬁmﬁﬂLLﬁ’qu%ﬂuﬁuﬂé’ﬁﬁmq 14 3 Lm:mﬁiﬁﬁmmmem\mﬂﬁqﬁﬁﬂﬁﬁﬁmﬁlqmmaﬁﬁuLuﬁmﬁuﬁ:
#ad1vin seed priming ilann iy lugnmisaBew (Table 3)

AINUANIINT  seed priming faeanslalnaumududy  50-100 mg/ ”Lumqwmmm@u’lmmmwuﬁ
wmwumuummm'lumimﬂwmLmvumsmmmmmunmwcvmfnmewuﬁmvlmvl,mm seed  priming ana il
HAnudenAdeIiuNNIANE289 Yasjing et al. (2009) fisrei9nun NINTEAUNNNeNTaRNARN LTI InARsA1s
lmmuiinaududy 0.25, 0.50 uaz 0.75% (w/v) M ANAARUEHANETUNNEN ANNENIFUE AN.NNIN
st LmvﬂnLﬁmﬁuﬂﬂ'mﬂﬁﬁmﬁﬂﬁm?qumﬁﬁﬁmmmuﬂ:u WazN9ANETRY 23stlAn imuznEe uay
Welwguns §a1a3unas (2559) fisnenuin maasviuanslalnmududy 1.2% 1Bunas 5-20 mil Nnduaivasgneilgn
mmﬁ*mwmmﬁm?mmLm‘uT.mLL@ummm”Luwmwu”Lm AMNUARINANLEAS LI gn Tl TR Ll nafen fenLAz
NN9IAICYTOIAUNTT uum@Lummmﬂmmmﬁmiuimmuwmqhm@"Lmimsmu (498 Aunsnazany, 2544) Iaglulngiau
azgqenseauliNgLas LR Tneennzatiadenisssoydulamieinuadu LL@&‘ﬁQﬁiﬁﬁ‘ﬁgﬂ[;l/QVLéng‘QFLuiS?;I?.ﬁLLiﬂ
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gasnsasinls vinlinad lugiaen B93NENNUTD AN 5P yahil (2553) ﬂ@'Wfi’mwﬂmﬂ‘immumw?ﬂ%wﬁm&i@
unansamalsanuasaae e ey aaisinadnuasanainfinnuduiuiiunnuui ez s
2RIFUNANAINNIIEIATITIIAS ﬁﬂﬁ’ﬁmmmmummmmﬁuﬂéﬁLﬁuﬁmﬁﬂﬁmﬂghaquﬁmmmmi@mm?ty
@T\Mw,ﬁ@wavLmﬁmTuamw‘Ei\iL"'S‘@u‘ﬁﬁumﬁ”ﬂﬁmmmm@mni@mﬂ@ﬂLL@”HLLZN?;Lﬁm‘wwi@mm?m Aafluann i
umuﬂmummuuﬂmemmuﬂmmmwu memmwmuma‘m seed priming mﬂmﬂﬂimmmmmmu
50-100 mg/l Hnngluaninisazen YANANNTNNTY seed priming gaeimndanIm - 11 RO Shandaw 1:500 (viv)
ﬂ\mmmmmulummnmmLLmym‘wuﬂLmqmmﬂumuﬂmimmuﬂu FanadldTannaenAdeiuAseTes Fanimi
ummu (2553) ‘1/1mmmmﬁavmmﬁmw‘ummmﬂsmmw'aqﬂmeﬂmmma‘mmLmu‘lmmmiw ﬁmmw”l.mwm’]
m‘wmmmwmeﬂmmvmmmmeu 1:500 mmmlwﬂ?mmumuﬂmmLmvu’mummwmmuﬂmmﬂmm R
NI BIN TR AN TAL (2545) nmfafmu’mmmmwLﬂumimmwmmm’]miqu”l,u‘ima?mw,t,@viwmesnﬂm
GHENN G el TH mNﬂu”l,ﬂmuﬂumwmmmmwm AL u’mmﬂmm‘wmﬂﬂmmuﬂ?mm”l,uimmu Nagnasa
INunaidien uag Lm@lﬂmmmﬂmwmummmwmum@u1 (NensimunTin, 2550) muummmmwmnwm \T NN
wazkalyl  ardzesluunaluilfugs  (nandmuif,  2550) s s RS sTlAnL At deaiy
asAtlsznaurasninezdiy lUshu paalslad nsafopdan wazeulmlluig deodaaiuldnaiinaesoufulnaes
sangeu lu Aty LL@x‘Lﬁ’mmﬁquﬁu (eagms Taandnn wazAnly, 2541)

Table 3 Effects of seed priming with chitosan and bio-extract on shoot length, root length, fresh weight, and

dry weight of bird chili pepper seedling.

Shoot length Root length Fresh weight Dry weight
(cm) (cm) (mg/plant) (mg/plant)
Treatments
Green Green Green Green
Lab Lab Lab Lab
house house house house
Non-primed seed (control) 1.0 2.1 3.1 4.1 958  6242° 078 5.08™
Soaked in RO 0.8 2.3 3.0 4.3 9.65 71.00° 0.80 5.70%
Soaked in chitosan 50 mg/I 0.9 2.3 3.0 4.8 10.30 76.83° 0.80 6.28°
Soaked in chitosan 100 mg/l 1.0 2.1 3.3 4.7 10.70  72.10° 0.80 6.43°
Soaked in chitosan 200 mg/| 0.9 2.2 3.2 4.5 11.23 74.78° 0.80 5.68™
Soaked in Bio-extract 1:500 0.9 2.1 3.1 4.3 10.80 72.10° 0.80 5.95°
Soaked in Bio-extract 1:750 0.9 2.0 3.0 4.0 10.18 61.60° 0.80 4.78°
Soaked in Bio-extract 1:1000 0.9 2.2 3.0 4.3 10.68 62.95° 0.78  5.03%
F-test ns ns ns ns ns ** ns **
CV (%) 9.75 3.83 5.54 6.9 7.93 7.45 8.72 8.77

ns, **: not significantly different, significantly different at P<0.01, respectively.
Means within the same column followed by the same letter are not significantly different by DMRT at P<0.05.

AgUnanIsANLN

AnMsAnENaTeannITn seed priming  daeanslalnguuazimindanmsenisienuazniaiaioes
ﬁuﬂﬁﬁw?ﬂﬁuumqu Tunfsiinudanisvin seed priming saelalnarududu 50 mg/ daddurnlfiudntilafidust
n1seen nanaaeluniseen LL@‘meufﬂumN@ﬂmwm UAYNNINN seed priming maglalngu 50-100 mg/l uaz
vhmindanmenmdou 15500 daaliminasuazriminuiaesundifsduiieissafiniunmi seed priming
Aaeasnauzluanmiszau muummmmqﬂimqmimﬁ seed priming #aelalagududy 50 mg/
Srumsnzandwiumni g lumssiamdanmdaiuinantyaou  tewhllinnzluaninlsden iesnn
ﬁr}\lﬂzﬁ'\‘iL@?‘N%ﬁ[ﬁi@ﬂ’]ﬁﬂﬂ‘ﬂmLN5®LL@Zﬂ’W?L@?‘t‘g‘llmﬁal'uﬂﬁﬁ‘ﬁlﬁ
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