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Effects of Chitooligosaccharide on Growth and Yield of Lettuce (Lactuca sativa L.) cv.

Green Cos
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WUU 3x2 Factorial in Completely Randomized Design (CRD) Taefinwn 2 Uad fe tadedi 1 ans COS anandundu
1, 2 uay 4 faddnssiedns waz Joded 2 svoziiainislians COS vn 7 uas 14 Sundagn saudusiumunu (il
aslelnledlnuganilsd) $1uau 4 91 wan1smaaes wunslifans COS $am 4 fiaddnsredng wuyn 14 Su dewals
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@15 COS 8n31 2 Uaddnseedns Wunn 7 wag 14 Ju uaznislvians COS 1 dadanssefinniuvn 7 wag 14 Ju mudwy
ynzdinslallians cos Whiwmiantesdian 91.87 nfy
Aandgy: lalaledlnuannilse fnasan3uned nandn

Abstract

The effects of chitooligosaccharides (COS) on growth and yield of greencos salad were studied. The
experimental design was 3x2 Factorial in Completely Randomized Design (CRD) with 2 factors: Factor 1 was
concentration of COS at 1, 2 and 4 mUL and Factor 2 was administration of COS at 7 and 14 days after planting
together with the control (no chitooligosaccharides) using 4 replications. The results showed that COS
administration at the rate of 4 mUL and spraying every 14 days gave the highest fresh weight of greencos salad
(134.78 g) when compared to COS at the rate of 4 ml/L and spraying every 7 days, COS administration at the
rate of 2 mUL and spraying every 7 and 14 days and COS 1 mUL and spraying every 7 and 14 days, respectively.
The control (no COS) gave the minimum fresh weight of 91.87 ¢.
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ndeyanadisaninudsuutamananens e, 2561 wuissmdlvefimainisnensiedu 6 dune
Tngdnudinsnuasvesusamalnglud 2561 Wutuan® 2556 Amdudosas 1.10 uaziimstgniiednuazayulng
Anudufenay 6.20 (National Statistical office, 2019) Tutlagtuguslanldnseviinfsnnuddyesnisiiguamiiiuas
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FoAmermng Lactuca sativa L. \Judnadnadanieiifouiuussmuan Uirakiattikul & Saelim, 2009) figaiauiisani
vuuazlimuiannseuiun fiaudmndlavuinisgsuszneusneinniiuie Infiuduasliianifuunasnnluniuaes
sufdinunadon uaaifouuazndn daduussmiiddutslunshauresszuusie anelusisnie venanids
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(Srisathit, 2015) Vibiinwasnsaedldasaiilunisidalsasaziuasdnsindudviunn uinsldasaiidnneliin
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Unnlufiwinly anunsageduingiwadfivldedesnig fvaunsathluldusslewildviuiduansinanansssuwill
AelAnsunsenedanindey avaeldilunsadunididenns (Green Innovative Biotechnology, 2016) fidneninly
nsdudaianssuvesqAuvsielsn (Ramirez et al, 2010) Slansirsidnuaasdngity (Rabea et al, 2003) [usadn
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USmnadlulasiauiianan 0.11% (sxdush) Usanamoane¥adidudsslownd (Avail P) 237.19 fiadniuseilansu (sxduge
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na3suansazats COS MeliTiungaans COS 1 fiaddns avarsluun 999 fadans ans COS 2 fadans
avangluth 998 findans uazans COS 4 fiaddns avansluth 996 fndans Mntuthans COS uiagdnaldnszuendn
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maiiutoyainadndieny 35 Fundsdheugn (5 da) léud maaTgdule fe eugs Ineldlsussiauazin
udunnlasuisaegengean Suuly dudwailuynluiifinsedesnsn amunhimsey Saauneestudi
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fuudhludseniesiuihminaesiums vdmnduilvevukiieosevanioudunan 72 dalus gungiliify
60 peFwwALina wartuiinuatmiinuis

FAT1ERAULUSUTIU (Analysis of variance : ANOVA) waziUSoulfisuanuunnsisaniadesieds Duncan’s
Multiple Range Test (DMRT) fiszdiuannauidiosiu 95% laglélusunsudniagy spss

Nan1sANYILAIRNTAl

1NMsMaaBINaveInslians COS Inafleugnitnadaniursailuszoziia 5 dUnvinuinaugaade
Funluiade waganunindsvesinadaniureannimeaedhifinnuuandaiuniseda (Table 1) nslians cos
§n31 4 addnseiodng viuyn 14 Tu Wiswluedsunniigaiiuou 25.12 v wagnnslailians cos Wswauluade
tovfian 23.19 Tu dauanunhemsafuadefunliniutudelias cos Sn 4 Tadansrodns viunn 14 Ju (Table
1) dhuthmiinanindevesinadaniuaoa wuhnislians Cos 8na 4 fedanseedns siumn 14 Yu Whwinaniadeun
figm 134.78 nsu anedilailians cos Whihwinanvesinadaniuneationfian 91.87 ndu dauthwinuiuadsvesdin
adansuned nudtbuynsunimeaedlidianuuananiunieada (Table 2) dwdnunisiujduiussiudu wui
Snsmsliuagdnnutuiilians cos snafinaretminanvesinadaniuaoa Tnsnslians COS §n1 4 Hedansre
Fns viunn 14 Fu T wiinangefian (Table 2 uaw 3)
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Table 1 Effect of use chitooligosaccharide levels on plant height, number of leaves, canopy width of Green Cos

at 5 weeks
Treatments Growth
Chitooli(i)f/al-c)charide Days Plarzc’c::iight NT:;ZL of Canopy width (cm.)

0 24.61 23.19 24.81

7 24.90 24.44 25.94

: 14 24.26 24.19 25.25

[ 24.91 24.37 25.56

? 14 24.18 24.19 25.06

7 25.04 24.31 25.69

: 14 25.57 25.12 26.00

F-test ns ns ns
C.V. (%) 11.67 9.24 6 .42

"not significant.
Means in the same column followed by the same letter are not significantly different by DMRT at P=0.05.

Table 2 Fresh weight and Dry weight of Green Cos

Treatments Yield
Chitooligosaccharide Day . .
Fresh Weight (g.) Dry Weight (g.)
(mUL)
0 91.87 ¢ 5.79
7 110.00 b 5.26
1
14 102.45 be 5.02
7 105.2b 5.54
2
14 107.92 b 5.51
7 105.92 b 5.60
q
14 134.78 a 5.27
F-test * ns
C.V. (%) 18.57 21.35

*significant at 0.05 probability levels.
"not significant.
Means in the same column followed by the same letter are not significantly different by DMRT at P=0.05.
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Table 3 The statistically analysis of results by parameters combination of Green Cos on with day 7 and 14

in combination with volume 1, 2 and 4 ml/L

Parameters Plant height Number of  Canopy width Fresh Weight  Dry Weight (g.)

(cm.) leaves (cm.) (g)
Day ns ns ns ns ns
Volume ns ns ns * ns
Day x Volume ns ns ns * ns
CV. (%) 17.53 17.98 29.79 18.57 21.35

*significant at 0.05 probability levels.
"not significant.
Means in the same column followed by the same letter are not significantly different by DMRT at P=0.05.

Figure 2 Fresh produce, each experimental thing.

Mnmmeaemumgey Sunlukaranunhesasmesinadaniunsatulsifieauuansiatuneadi
agalsfAnuiidedauns wuinnslans COS dnsn 4 Taddnssiedns Saviunn 14 Ju duwliulnnuasiu Sl
wazauniamsiesinadaniuaeaunniinisli COs Snsndu el a1s oS Ussnaudaelafiuuarlalngu Gl
AuaudRlun1snsgAunasyivlawaznandn (Kotsaeng & Chompusaen, 2013; Boonlertnirun et al., 2013) wag
Juithesdnsnmsasgiuln Ysuanmaudmsumzuanit mmm%mwﬁ’uﬁuﬁqﬁulﬁﬁmwiamigﬂwé’w an
nssemevesin Snitsdaududimuaunisuanddesuisin uasansornsliuniiy (Khongthong, 2009) Ferilinng
W3yl dndnanvesinadaniuneauiniige uonanians cos 81 ilumsiiannsadosaatedis fuanavuni
Enninluiiwnly anansagedudingeadiivldedismings fvduhluldusslovdlsviuilumsinnansssumalsl
AoliiAnsunsesedwindey avanelddlunsadunididons (Green Innovative Biotechnology, 2016) fdnennlu
nsdudsRansaumesqauvadielsa (Ramirez et al, 2010) fansfitasridnunasdngits (Rabea et al, 2003) Wusadn
mmimauauawawgﬂimﬂaiﬂmiﬂaaﬂumsumwsu annsavelifiufinyszansam lunsudnlusiuiiaduaing
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v

oiRuusuesld visdufunandnduTinauasauam Hoduaiannuudusidiiuntasadvosivilifvudauss
denalitsn drdu Awazluvesite fianuudausanniu (Green Innovative Biotechnology, 2016) @autimdnuises
Fnadan3unea wuiilifanuunnsraiunisadavndisunismeass dsaeandostunismaasiues Chakhatrakan &
Yenjai (2006) eauinsldansledlnlalanuidquandfireiuiulalaledlnusamlsdionnaiagdvlnuaziandn
yosinnIavien 5 sefumnmdutu lifinadearugauazmunimseiy wiiadesumilukasdiminan wileudunis
Isfans COS $ns1 4 fadanssiodns wuyn 14 Yu Wimihanvesinadaniuneagiian

=
agunan1sAne
91NN13ANBINAVBINTTIENT COS faN1TAYRULALATNARNERUDINNASANITUADE WUTINTTLENT COS BRI
4 Taddnsdedns wunn 14 Tu ilminanvewnadanIunedagign
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