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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
20 h 91° 11.24%° 4.25
24 h 90° 11.357° 417
F-test k3 * 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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ANNNTANEINALEININN seed priming ﬁﬁ”fmmﬂﬂ‘lﬁmﬁwmzﬁmﬁﬂ%fam‘wﬁimmmwmﬁmﬁuﬁfvﬁnﬁmmqu

WUIN N9 seed priming srednstalnsulinannlfinaanuuansnsiunneanfeatlefidusiniseen aede
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lunssen uwazanmirlunisensesmdeiugluaniniesfiine usdidenasenluanilzdeu wudn nvin
seed priming g lalng1udiudu 50 mg/l ﬁmﬁi@mﬂ%’mmL'a?q'ﬂuﬂ']a\mﬂﬁ@ﬂﬁm (8.2 544) WaEHATIAT ANLLANFANS
'am\mummmmmmmLuﬂL‘Lﬁﬂumﬂunmmmmﬂmmuma‘m seed priming LLG]VLNLLﬁlﬂlﬂ’NﬂuVl’N@ﬂmm_lﬂ’]iVﬂ
seed priming faaanglalmanududu 100 mg/l uaz g lusmsdauinveindaniw : th RO 7 1:500
mumnmm‘lumwaﬂ 8.7 fu WanaNiiNN3vn seed priming daelalnmudidu 50 mg/ Ssilnasianinusalunissen
quzgm (5.2 Aw/du) Lmzmm”l,mumwLuﬂﬂmq@mquummmymmmamLN@L‘LI?EUmmmmmmmiuimmummq seed
priming WA lUANANSTUN AT ANLNNINN seed priming faenin RO uazanslalnmudadi 100 mg/l ilavnismagey
paenanlugnnlssiey  gaunnsldimindaniwlumsin seed  priming nﬂizﬁummﬁuiﬂﬁmﬁiﬁﬁ
pauAnAenaaialuddesidusnisen  Anaaslunissen wazANIFI IUNNNBNTIBINARTUE saluanm

vesdfiAnsuazluaninlseewiienFaunauiumaniilavin 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: 4 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 48 4.6™
Soaked in chitosan 200 mg/l 90 71 9.5 9" 4.9 3.9°
Soaked in Bio-extract 1:500 92 75 92 8.7% 5.1 4.4
Soaked in Bio-extract 1:750 92 69 96 9.0%* 49 3.9%
Soaked in Bio-extract 1:1000 90 73 95 9.5% 49 4.0%
F-test ns ns ns p- ns .
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.
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ﬁmﬁmlﬁwmﬁuﬂﬁwﬁmq 14 4 lwdesdfuRntsnudn lifaowmuansneiumna i Tuaniziinnsvn seed priming
paaansazane lalna1uainsdudi 50-100 mg/ ez lTMEnW ;10 RO Sasdau 1:500 (viv) Huagdaddnly
ﬁﬂﬁﬁﬂ@mLL@ZﬁﬁﬁﬁﬂLLﬁQQQ%uiuﬁuﬂﬁﬁﬁﬂﬁﬂq 14 3 LL@:m@ﬁiﬁﬁmmLLmﬂﬁiﬁq@ﬂwﬁﬁﬂﬁﬁﬁmﬁlqmmﬁﬁﬁuLuﬁmﬁuﬁ:
Aad1dvin seed priming ilann iy lugnmisaBey (Table 3)
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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 S 4.1 9.58 62.42° 0.78  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/l 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/l 0.9 2.2 3.2 4.5 1123 7478 080 568"
Soaked in Bio-extract 1:500 0.9 2.1 3.1 43 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 o 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.
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