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Effect of Salicylic Acid at Pre-harvesting Stage on the Growth and Stemona Alkaloids

Accumulation in the Roots of Stemona curtisii Hook. f.
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Abstract

Application of salicylic acid at pre-harvesting stage on the growth and stemona alkaloids
accumulation in the roots of Stemona curtisii Hook. f. was investigated. The experiment was conducted in
completely randomized block design with 3 blocks, 4 treatments and 10 replications. The 0, 500, 1,000
and 1,500 mg/l of salicylic acid were sprayed at 30 days before harvesting. Roots were harvested and
growth parameters were recorded at 7 months — old plants. Dried root powders were extracted in 95%
methanol. The methanolic extract samples were analyzed for secondary compounds content. The results
found that, the growth and alkaloids accumulation in root of S. curtisii Hook.f. was significantly different
among treatments. The 500 mg/I SA concentration could promote the maximum of leave numbers at 15.60
leaves and highest contents of total stemona alkaloids, stemocurtisine and stemocurtisinol were 179.01

mg/gDW, 3.13 mg/gDW and 6.62 ug/gDW, respectively.

Keywords: salicylic acid, elicitors, alkaloids

"wangmsiaacu nmedznaluladnisinems annfumaluladnszasundindranmmsaianszila
WLNIATUNIIATIRANAN 2.1/zH0 2. TuNs 86160



130 AN TNEATNIZAANNAN

AN

dszmalnainsrhansaiun e desiuiidnuuasdngnadunaiuiy lnsdaulugdniduans
o el a e oA ' = 17 ' ¥ IS v o A !
Funzinianuduimriedndiaengugs uaziinslduuulignses Tnefinsldluasududununndg
o % o 2] J Y v a QI % dl 1 ! dl o =K %
Amunlfiane Mlidaansenuseguninaesdld §isina wasfawandenGesnnatnesiaiiios tlaqiiuaqld
Wiannaulauazsjsiunagldasnineinsenysiuazdauandan elildnananniesnisinsasfilasasia
' a ‘ﬁJ 3| ndl ¥ k73 ] d‘d e o o o 3| = A
senistTinazaidundeinisrenatn nsldansananinuantilunistesiuindaunaaduanniaaen
uilaazihaniamn ldvaunuansalndfegs angilygyiesdusesnenudidnisiayulnsnaissiin
nannsatiun g lunsdlasiuindnlsauazunasdngielan wuaumanainiduiaayulnsanatinluans
Stemona 23# Stemonaceae NNANEN W IUNTAUANARINT Taaa luanatinisiun lddselmibainuane
Manansunnduaznisineng iy nasthun i uagulnsudle duauve duan sivnens Adndngie
(w1auw uazilszang, 2520) Manwi wln uazlslunhindadng (madng, 2542) Ausunuaunianenaiia
Stemona curtisii Hook f. wusnnusnaulimeanissaniunzadenave uazluiunaesaniiumaiulad
WIZABNNANAAUNIIERIANTZLN ANELATHNNILATYANANE AMTATHNT 39u7ian U ) Tudandnguns

I 4 dd e o It (. 4 o

Wity lialudraemnanasiuniidunnsaudunsy Anasualllddsslaaifluntsrouaudaslsaiia
(WIREN WATATUE, 2553; WINHTUATATLY, 2557) WavuNasARgNT Hasaindanseansstiun stemofoline,
stemocurtisine WA stemocurtisinol (Kaltenegger et al., 2003) ﬂH'%ﬂiﬁﬁlmﬁ@ﬂﬁuwuﬂum’muﬂ’mmﬁmﬁ
- o 2~ hioselde B o YA W ) | '
AfFNnianaannn Wesandnisldnuninenisinens Ugnadianegefuuarnisi@enuntsienaieds
Wasannsgninezainiingis anneddinisgnsinainiuisssueann ldulselngdad1ese ey Tnaldd
matgnnaunu i lidadyninsnauaauingauiveniss i lussAugpaiingss aannisAneniddazes
WML (2549) WAz Montri et al. (2006) wudflﬁmmLﬂuyl,ﬂ”lﬁ‘lumiﬁ’wLmﬂ‘ﬂuiaﬁmﬂwmﬁmLﬁ@ e 1119w
nawARswiLfeuAEvE NI Tlisuneesiundiqiuauann uasflevihdauredsnaes mumim
NNTINNZ L@mLummmmnmmammmﬂ@u stemona alklaoids WLF1 TINannEuRTRIda NN AES
Lumm Lmumﬂm@ﬂ@m@ﬂuﬂumm 1 ‘ﬂ uuumm@mmi@m’m@m stemoncurtisine, stemoncurtisinol
IdwhaaiufiuaIngssuTIm

Tunanananstlasiuiidndngigainuuennigenidegaaunasd aiuasiesldingauniaes
annanemuAnn lautBunaiensddty  AeunisnsesuaranarsdnAnylnlaiunsnnluulalgn

=

= o e " = ~ ¥ a ad a = = A o o o
AeflAnuaflueeineds Tneialiigaslinnsaiwanmaagiilefinaauesan Taedansiiiuinnlunisiu
dvdyyrnuiiafinanuaseanieluiauaznszsuliiinnisaineatsdAnysing 4 ldun Ca™, Jasmonic acid
(JA), Salicylic acid (SA), Abscisic acid (ABA) uaz ethylene iivaliifinatisanlusssuanf mwﬁﬂm?ﬁ%qiﬁ

a

umiﬂi”ﬂnmﬁlﬂumiﬂmnwmuﬂmTmﬁmﬂﬂuﬂuwmmmmmLmﬂmmﬁmﬂuﬁ@fwmﬂ mummﬂum
z@'mmmﬁmﬂum Lﬂummmu (elloltors) Ay mmmmmmmiwmﬂmmq°'|(Zhao etal., 2005) mmimmmm
mﬂmﬂm\muiﬂmmumwmLmzmmzauwmimu LL@xiﬂNiﬂﬂd’]uﬂ’)ﬂM SA Lﬂu@\iﬂﬁ?u@uluﬂ/‘l‘ﬁﬂ@ﬁﬂ
T3 11U Tu Arabidopsis thaliana Lﬁ@mvﬁﬂﬁﬁm%qma Indole glucosinolates WAT&NT camalexin
(Zhao et.al., 2005) nsllu Vitis vinifera LW@LWNﬂ’]M“’ﬂN@’ﬁ anthocyanm (Saw et.al., 2010) Tumnaizes
LW@ﬂi‘vm‘lﬂmﬂﬂﬂﬁﬁ‘@?’]\‘l’&’]? flavonoids (Pacheco et al., 2013) LL@JLu‘umumuﬂ@mvﬂyﬂ@um?muLﬂmL‘qu

1981 30 'JuLW’ﬂLWNﬂ’]i‘@w’&N@W? flavonoids (W1REN LarAy, 2558)



NNIANTINHATNIZABNLNAN 131

o ?/ a o dﬂld vl =2 4 3| Q‘ v I k% 1 < ldl

AatiuddeiiagldinsAnm i sA iudansesuunlusumieuniavenlussazniaunisiuien
4§ = . = < o A A X =
Weliisniinisazanans Stemona alkaloids MiuanseangnalunisatupnAng RN INaY Waldlu
RRAUNITUNHARANsTTaTunAnAngivasiald

4 Qo
AUnsnluazInnig

NSLASENAUNUE

o % [ dl v dgl dal dl = v 1 a o

WsuRuglaan NM19 fldannmismiziasailetie llayunalsaizaunseuasoaadnadni 50
wWefidus wnan 2 heu antuaenfuna 1T luddaada lun1afiad wazlmuasinane anldlunis
NARDY
NINARDIANEINATRIRTG Salicylic acid faN1TAZANENT Stemona alkaloids

INUNUNINAARILL Completely Randomized Block Design (CRBD) wsznavlildae 3 blocks 4
treatments 10 replications Bnamaaesinatitfundavueuaeilsann1sniziaeilaidauastiiunis
anunawda inéheasuasilgniasszasilgn 100x100 uwiwes ldilopendnan 100 Alaniusials esmuan
AeueInHeng 6 Wheu luuladilgn Minismudaagnsazans salicylic acid AaNidudW 0 500 1,000 uaz
1,500 Ha@niusiaans antutiufinmsasaiAnla WWin 419 41191990 ATINENIIN AVINEITBIFU 1N
winanuaziuiinuistesluwazan uazdaluiunly fqaiesed leaf area meter (Li-COR ® §14 LI-3100) uaz
Alusanieiasinend (Minolta ® §14 CR-400)
NNFLASANFNAANUUDUAIEUEN

A g \Ya¥ -1 g i ¥

1. 19 naasuuausnaneni idanniilasilgn andnsliazana aantsihanviunasielunsu whsae
o v o 2% 2% dl a = | o i‘/ 4 a v dl
Waan udathaneu liuisngungd 60 asrmaidas Wunan 3 91 antuualiazidaalagldasesun i

2. thaeanuaumanen Ifudanvin daarzasds 4 Aruwis U3unn 0.3 niu 1Hin methanol
13unms 20 Nadamns vainfa 3 lundaiflunan 3 Ju aanidurinnisnsesdaanseane Whatman twef 1 dirdau
aasannldnnrAeuazniin1snIasdndatuau 2 A5 leansainmuiBunns 60 Jadans

3. ansaia v 13 luguiiu Nesuananmni 14 asAntaide s
MsaATzRunussdAwY

1anaia A ziuniFunnd total stemona alkaloids fA2MNENaIAAKR 254 UnTulums @13 stemocur-
tisine WAz stemocurtisinol AANENIARY 297 Wwilwums Taeldas LV spectroscopy AaeLATR UV-Vis
spectrophotometer (TG90 UV-Vis P&G Instrument®) LAz lianTazans total stemona alkaloids stemocurtis-
ine A< stemocurtisinol u‘flummmmmmﬁm
ns3AIsiTaya

a v pRp H a | ' ' = , aal

AimavidayanAnsiieunalaanFaumsuacnuuansasendnaAeataainguineds Duncan
Multiple Range Test (DMRT)

o
NANITNARDILAEIANT
NNz nuenmeEvenlgnadulaciign uarinnisniuans salicylic acid Avaidudiu 0, 500, 1,000,
WAz 1,500 Haaniusieans {unan 30 Ju feunsifiuinesuueuneneIniiant 7 e tuiinniaasoysuin



132 AN TNEATNIZAANNAN

uaziirsnhlaingog methanol 95 Lﬂ@ﬁs}?uﬁmﬂﬁuﬂﬂmmﬁm”lﬂimﬂ?mmma‘z‘iﬂﬁzyiumju stemona alka-
loids W91
1. nMsasLAuTAURINUANAaREIN

n19M SA finasdadusing y ﬁ@um@tﬁuﬁmiﬂﬁm@&i@mmnfﬁwmwju ATINEY ANENITIN it
U wazanuluaen (Table 1) Hiinan vuinu uazilefiduminuiinuieesly (Table 2) wazdlu
(Table 3, Figure 1) wituasaa1uanluzesruaumanein tng AnIvuaNITiANLdNAL 500 TaAnFuredns
ﬁﬁﬁmﬂumﬂﬁzﬁm 15.60 U (Table 2) aAAAR9ALN1IMAABITDY Pacheco et al. (2013) AFnmmaaes
WU M3 SA TraseniaifinduanliluanaFeaiianBauiieusunisliv wlefiusmimenuiaesen
suaum NI SA pruididusine Spanauansinefn19adia laswefiSumiuinudiuu i
Fupuaudiuduaes SA uay Lﬂ@éﬂfﬁuﬁﬁwﬁnLLﬁm\mﬂumﬁ@mﬁ 42.80 Wlesius 15avinnnsviudae SA
ANNDY 1,500 Raaniusadng (Figure 1) AAARANNLNNLNAARILEY Khandaker et al. (2011) e
31 nnIw SA A 10-5 Tuanduulil Sosinnan@nlis Amaranthus tricolor L. WaZN1TNARDITEY
Pacheco et al. (2013) AV MARET WLAY N3N SA TiHARENNTRLNANARAALAZUTIT04ANEaq
Faifinsann SA Lﬂuma‘ﬁ'ﬁwﬁﬁ‘ﬁ'mu@mixmummmeaﬁumﬂum@ﬁ NITFUNIINWNIULDINIADEH
Tuuazlisfiu (@uuy uazanly, 2556) ATLIANNIIAATLENRAME (Raskin, 1992) NsuLiNiad N194aAIE
AEILAY miz%mmzﬁm@h%ﬁmzwMmqmﬁm%uj (BIUUA LAzAUE, 2557) CREO RN D PRt o
sunluiasle A umear e me NN

Table 1 Plant diameter, shoot height, root length, leaf area, shoot and leave numbers of Stemona
cutisii Hook.f. after spraying with various concentrations of salicylic acid for 30 days before

harvesting at 7 months-old.

Salicylic acid  Plant diameter ~ Plant height  Root length  Leaf area Shoot Leaf
(mg/l) (cm) (cm) (cm) (cm?) numbers numbers

0 15.00 8.80 9.68 40.38 2.40 7.40b

500 15.00 7.60 10.42 49.39 3.60 15.60a
1,000 12.80 7.00 12.02 46.96 3.80 11.60ab
1,500 17.60 9.20 9.52 37.62 3.20 11.60ab

F-test ns ns ns ns ns *
CV.% 23.76 27.91 30.35 42.27 37.68 35.22

"'ns = non significant and * = significantly different at the 0.5 % level (Duncan’s Multiple Range Test, DMRT)
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Table 2 Leaf fresh and dry weight and percentage of leaf dry weight of Stemona cutisii Hook.f. after

spraying with various concentrations of salicylic acid for 30 days before harvesting at

7 months-old.
Salicylic acid Leaf fresh weight Leaf dry weight

(mg/) (@) (@) (%)
0 0.58 0.20 34.83
500 0.81 0.29 36.97
1,000 0.65 0.21 32.41
1,500 0.47 0.16 35.65

F —test ns ns ns
CV.% 37.11 36.02 15.78

"'ns = non significant at the 0.5 % level DMRT

Table 3 Leaf color values of Stemona cutisii Hook.f. after spraying with various concentrations of salicylic

acid for 30 days before harvesting at 7 months-old.

Salicylic acid Leaf color values

(mg/l) | £ a* b*
0 38.75 -14.46 20.96
500 36.16 -12.54 17.35
1,000 37.98 -13.85 19.93
1,500 39.41 -15.19 22.38

F —test ns ns ns
CV.% 5.74 -13.45 16.94

"ns = non significant at the 0.5 % level DMRT
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Figure 1 Characteristics of Stemona cutisii Hook.f. plants after spraying with various concentrations
of salicylic acid for 30 days before harvesting at 7 months-old; (a) 0 mg/l; (b) 500 mg/l;
(c) 1,000 mg/l; (d) 1,500 mg/l.
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Figure 2 Dry weight percentage of Stemona cutisii Hook.f. roots after spraying with various concentrations

of salicylic acid for 30 days before harvesting at 7 months-old.
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Table 4 Total stemona alkaloids stemocurtisine and stemocurtisinol of Stemona cutisii Hook.f. after

spraying with various concentrations of salicylic acid for 30 days before harvesting at

7 months-old.
Salicylic concentations Total Stemocurtisinol Stemocurtisine
stemona alkaloids
(mg/1) (mg/gDW) (ug/gDw) (mg/gDW)
0 147.72 ab 5.11 ab 222b

500 179.01 a 6.62 a 3.13a
1,000 133.46 b 5.08 ab 2.01b
1,500 140.30 ab 429b 2.33b

F-Test b 5 *

CNV.% 38.73 44.84 44.58

' = significantly different at the 0.5 % level DMRT
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