King Mongkut’s Agr. J. 2025 : 43 (1) : 38 - 45 MIASINEATHILIONNAT 2568 : 43 (1) : 38 - 45

wmm'izﬁ’ummLﬁuLLazn'}iGMuw‘,msa%wiawaNﬁmLLazﬂ‘%mzuu,auiminiﬂ‘lw‘laﬂ‘iuﬂwzmﬂhs
Effects of Salt Level and Foliar Putrescine on Yield and Andrographolide Content of
Andrographis paniculata

Yyien nsznaBaainy’ waznunns duun'

Punyisa Trakoonyingcharoeni* and Kanokkorn Sinma*

Received date: 20 il.A. 66 Revised date: 13 n.b. 66 Accepted date: 1 #1.A. 66
DOI: https://doi.org/10.55003/kmaj.2025.03.24.005

UNANED

anuAnvesiutuiutiedowindeuiiddgannlunsiianandouasUsnamsddyuesiivassln ansym
safuiduasdunIdAvszneudiomyozdlu 2 vy dunumdrdglunisaiugunszuiuniseng o Mieadesiunis
winAvlanaznsanmuienvesivnansvia 1uAdeTadnuniwavesnisdaruansyinsaduluimeanelasilasy
ALLATEAIINANLANTZAUANSY BanLuunsvaasluwuuduauysallasdanisuaasswuuwiAneisea (Factorial in
CRD) $1uau 5 91 2 Jads lufugamunaiay mMuuatade A Wusgduanudu 1oun 0, 5 wag 10 WwBTUUE/UnT way
Uady B ﬁammL#Tm%'usuaqa'm_gwﬁa%uﬁi%’amv'umﬂu lauA 0, 150 uag 300 NilLd 'VT’m’ﬁLﬁ‘ULﬁ&l?ﬂﬁdﬂ@ﬂﬁ’mgaﬂﬂ
Tasle 120 5u wazduiindmdnasuasimdnuisesdrumienu Ysunalslasiauodeanled (H,0,) wazarsuoulnsn
s1llad nansnaasmuIsERUmIELdmalEinzanelasiithinanuazminusanasuiuSina H,0, Wiuay
peildydAy LLazLﬁ@lé’]’%’umﬁmv&ummw%uﬁﬂﬁﬁmﬁmﬁuﬁwas H,0, anasegiitedfydefisutuiimeans
Iﬂﬁﬁlﬂlm"%“urmﬁmvdummmia%u venaniifmuianuduvildusinaasueulnsns nladazaunnluiimezanelas
Lﬁ@ﬁﬂWumsv_gLma%uﬁﬁw"’ummvﬁuﬁu 150 By vinliuSaansueulnsnsilnladseviretminuasU3unaans
LLauImiﬂsﬂwbl,aﬁﬁgaﬁuaxaugnﬁqmasi’mﬁﬁfaéhﬁ’fg fisesiu 80.7 war 307.1 fadn3/ndu muady
Arddy : ihmzanelas ansueulasnsililad anuAsenaneuAy eududuasymaty

Abstract

Salt stress is considered the most environmental factor for limiting yield and metabolite content of
many plant species. Putrescine is an organic substance consisting of two amine groups. Putrescine plays an
important role in many processes in plant growth and stress responds. This study investigated the effects of
foliar application of putrescine (C4H;,N,) on yield and andrographolide content of Andrographis paniculata
under different salinity levels. The research was designed with completely randomized experimental plan
(Factorial in CRD) replicating 5 times with 2 factors in Kamphaeng Saen soil experimental sample. Factor A
indicated sanitary level which were at 0, 5, and 10 dS/m, and Factor B indicated putrescine concentration which
were at 0, 150, and 300 ppm. Harvest was 120 days after planting. Dry and fresh weight of the shoots, H,0,,
and andrographolide content were recorded. The results indicated that salinity level caused a significant
decrease in fresh and dry weight of the shoot but there was an increase in H,0, content. The application of
Putrescine foliar significantly increased the weight and decreased H,O, content compared to no Putrescine
application. It was also found that the salinity caused the accumulation of andrographolide in Andrographis
paniculata. The cumulative amount of andrographolide was significantly at the highest at 150 ppm of Putrescine
at 80.7 and 307.1 mg/g, respectively.
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AALYeRY (soil salinity) i utymddyegrmilwesnisndndie nsnszarevesiiufiaudululand
sl uduegdliaansavdndedldiesananng 3 Usenns fe (1) msvavszmudaedifauameindd
H1AIFU (2) m‘nﬂaauuﬂawammmmﬂ mmaimvmummaawu uag (3) Prudedeiossnuiuninduyilingg
sumeihnAunntu Safimaiedeudevenndenniutudanazalufiuiuuu Kafunsdanmsanmuadenliiy
wigldlndidssanmundnieldaniwanuiy Jadunsfnuiifianudidy aufunsenudoaiszuaziuunueada
oty 3 Usenns dall Usensdl 1 avanduvinlideyyadassiiniu sUouyadasziinumnie sondiauninlasie
U381 (reactive oxygen species; ROS) sUiinutesiluAelalasauvesoonlad (H,0,) lunngdnAnienieid
ansaSeaEnten ROS iiad witerhuinfidsdyaalunszuaunisuunueadusing 4 wieliaadieuudariafiu
d39IMe7 waznszdunIuvsseulwiiuesndindy vilminnisduasieiaisiueendndusarasiuwnuelad
duq Mduansusznoveengniidedaniw iwu asueulasnailnlad uwidiivldsunneIoaguusaviesniuiu vils
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WwuAThd gninfeiaies spectrophotometer finieniadu 390 uiluiing (Velikova et al., 2000)
nsAATIvidaya
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uwansnsfuegreiiteddnmsadatuimzatelasildsuanufusedu 10 waTwudiuns wandidfuinfimeanslasi
Iisuanudnanledeslossuiimnududugedmaausdonandniimeareles ilesnlefelosoulufufifiamududu
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LAY Eiawas[,ﬁ"fmﬁ’ﬂamLaﬁaﬁwwgaﬂaiaigﬁﬁqm 2091 ndw/mu waneneannskdlasunisdanuansinsaduegnad
foddny idunszamymsaduriisanranszunaiasnananminedendu filildfudnnueionainandsls
(Gill and Tuteja, 2010) LLazmﬂlﬁ%’Umﬁmﬁuqdﬁ EC L3y 5 o ud/iuns mﬁﬁﬂw'umiwumsa%uﬁszﬁummLSi'J’m’J’u
150 fiLdu mmaaﬁﬂﬁﬁmﬁnamﬁLLmﬂ@hdmﬂﬂwmmaia]sﬁﬂgﬂiuamwﬂﬂa (@nwlidlssuanuhuuazlidanuansy
w3adw) widiihmzanelaslasuanufugsda EC 10 dTwud/wns ﬁi’ﬂLﬁuﬁauﬂ'umwL%'usi’fwuaamsw“l,ma%uﬁwzﬁu
300 fiLOU %ﬁ]zﬁmﬂﬁﬁmﬁﬂambjLmﬂammﬂﬂmsmaiﬁlsﬁﬂgﬂsluamwﬂﬂa

é{’m%"umaLLﬁdL@?ﬂl&Jm'aéfuléfuam%aaﬂalﬂiuﬁﬂmwLﬁmﬁuﬁmﬁﬂam wansly Table 1 namdethmzanelesh
hﬂmy%’ummLﬁﬂﬁmauﬁnqqﬁqm Ao 4.47 n$u/du Hmzaelasfildsuanuduiiiauis 2.47-3.45 n$u/du wanenean
Hmzanelasildléuanunfuesnadiodfynieadn m‘iﬁm‘w'uwjLma%uﬁgqaaqszé’ummﬁwﬁu ilvisnauiaaane
MnludanusgefidedrAgyneada wildnuladusiwszninsaeslady

Table 1 Mean of shoot fresh weight and dry weight at different salinity level and putrescine concentration

Shoot fresh weight (g/plant)

Mean' (Factor A = salinity

EC (dS/m) Putrescine (ppm)
level)
0 150 300
0 17.66bc 20.91c 16.34bc 18.31B
9.63ab 17.67bc 15.76bc 14.36AB
10 4.29a 11.23abc 14.26bc 9.93A
Mean? (Factor B = Putrescine
10.53A 15.45B 16.60B ns
=
Shoot dry weight (g/plant)
0 4.60cd 5.09d 3.73bcd 447 B
2.13ab 4.54cd 3.67abc 345 A
10 1.27a 2.55abc 3.58bcd 2.47 A
Mean? (Factor B = Putrescine
2.66A 3.89B 3.66B ns
conc.)
P-value (shoot fresh weight) P-value (shoot dry weight)
-EC 0.01 (¥ -EC 0.07 (*)
-putrescine 0.54 (ns) -putrescine 0.64 (ns)
-interaction 0.44 (ns) -interaction 0.12 (ns)
-CV (%) 40 -CV (%) 37

'Means followed by different vertical capital letters are significantly different at P < 0.05 according to Duncan's
multiple range test.
’Means followed by different horizontal capital letters are significantly different at P < 0.05 according to Duncan's
multiple range test.

ns = not significant

2. Usualalasiaueseanles (H,0,)

nsnTvineyyadasylugy H,0, TUsunawanssiusgsiitedfyvneada Figure 1 wanslfiiunisifiatuves
H,0, ANSEAUANULAL LLazamadashdﬁﬁ’aﬁﬁzyﬁaﬁmiﬁmw'umsw“mﬁa%u #e P-value #n31 0.00 wavduusyans
vo3muuUsUTIu 27% wandliduhuilduauuilifeduanefouyadassUiinasnniu uazeyyadaszanas
15Lﬁaﬁmsﬁmv€umimmia%u athalsfmurzdanalaifeililaunnudy fvfdunsizd H,0, YSunandntdosegudn
iesnluanmunfwadiiviinisairseyyadastlnoanzUssinnesndiaurinlioufiien  (Reactive  Oxygen
Species; ROS) Wtelinszaunszuaunsmunueaaluiiz (Osotsapa, 2017) udiilefivegluaninuindondiliunaufivd
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auasanazlilasunsBaniuansymsadu fvezdunsiziouyadass (H,0,) Usunagdiuinn 9 4.33 10u 6.90-
7.63 lulpslua/fiadndu ullefinmsdanuanswmsadu vili H,0, anas ilesanarsymsaduluasiifiuszguanun
(polycationic compound) Fsausaduivluanafiiulszgavveseendiausialineufisen vlilasuoyyadassly

Juansiiliisunsiesewad (Gill and Tuteja, 2010)

Il No NaCl [ NaCl (5 dS/m) m NaCl (10 dS/m)

10.0
7.63
8.0 6.90
B 5.60
S 6.0 5 T 4.93
5 : 4.07
S 40 333
N
I
» I
0.0

0 150 300
putrescine (ppm)

Figure 1 The influence of putrescine concentration on the H,0, content under different salinity levels.

3. Ysunaansuaulasnalnlad
9 & o v A o 1 H o o A M ove
sauauAnyliimeanglasivsinamsueulasnililaddenthsininuisgannninnldldsunaain

AILAL (Table 2) wasfiAnunniign (82.1 fadnsu/niu) WeldSuruifugsiigafl EC 10 wdwud/uns ldunnsneiu

aa A4 v vy 2 o a s °o w Y & o ¢ s
meadmlalasuanufud EC 5 waduud/iuns dmsuihmgaglasnlilasunnuauiimduaseiioulasnsilas
avaululutiosiian fie 44.6 Tadndu/nsu eannsssunivesiimearelasanusadunsieasuoulasnainladle
sgiunilsegudy  widlaldsumnudnanniuasiliiieanimanueseadnseAuliisduaszioyyadaszadu  lu
annilenyadassannduiirazasanalnnsuiui 2 mede 1) Ysuaisenieuen Wy anvuelu vilenududures
asweulasnanladdenuilugs 2) afwansuunueladvisgliunavauiiedndunsevianseuyadastlanadlalyd

q

1NLARDURSI8AUAaNY (Abd Elbar et al., 2019)
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Table 2 Andrographolide content by dry weight and by dry plant weight

Andrographolide mg/g (w/w)

Mean' (salinity

EC (dS/m) Putrescine conc. (ppm)
level)
0 150 300
34.7a 47.6ab 51.3ab 44.56A
68.7bc 83.1c 66.9bc 72.9B
10 63.0abc 111.3d 71.8cd 82.1B
. Mean® (Putrescine conc) __ 555A ! 80.78 ! O3 AN N
Andrographolide in plant (mg/dry shoot weight)
0 165.7ab 246.9abc 194.8ab 202.4
144.5ab 400.9c 182.4ab 242.6
10 73.4a 273.5bc 236.7abc 194.5
Mean? (Putrescine conc.) 127.8A 307.1B 204.6AB ns
P-value (Andrographolide mg/g (w/w)) P-value (Andrographolide in plant)
-EC 0.03 (*) -EC 0.54 (ns)
-putrescine 0.02 (*) -putrescine  0.00 (¥)
-interaction 0.49 (*) -interaction  0.31 (ns)
-%CV 36 -%CV 46

'Means followed by different vertical capital letters are significantly different at P < 0.05 according to Duncan's
multiple range test
’Means followed by different horizontal capital letters are significantly different at P < 0.05 according to Duncan's
multiple range test

ns = not significant

Ha3ATIEWLY Table 2 wandliiiuinnisdanuansymsadu lsiUsuaansueulasnsinladsetmiinus
\issnnd (Table 2) L,Lazﬁﬂ%mzumiu'mﬁqmLﬁ'aﬁqumﬁmmsa%uﬁszﬁummLsﬁ'u%u 150 ALY wanenaanimeaney
Tasiildlasunsdaiunazlasunisdanuil 300 TSy Lﬁmmﬂwﬁwﬁmmmmmia%ua'qLaéuﬂismumié’qLﬂswﬁu,aq
nsrAuNsAuATsRuvveladuaratsinueyyadasenateviin Wy aisualsiiuesd nagmlnlew uweulnleendu (Ben-
Asher et al., 2006; Tian et al., 2009; Verma and Mishra, 2005) 3adululdnansynsaduaivayunisdauasiziians
waulasnsllanluimranelasie Lwimﬂ%msw“mia%uﬁmmL%u%uuwrwt,ﬁuiﬂ 913nsgAuNIYIuTeseulYiens
3flufansuendiaa (arginine decarboxylase) vliAan15n K (Islam et al, 2021) msiifsvialnunadoudmwals
naindeunedianmsevlurselsnanadifntunniAuly Silnaseursshufisentusendiadluvinudy iadueyye
Saiz‘waﬂaaﬂ%muﬁdmlwiaﬂﬁﬁ%m (reactive oxygen species, ROS) wazdvhanspaelsnand dudueiuredifans
AaBlsTladusIYRY Aralsaddgnyinated LN n1seak" GeihliAnanuuaniisweuwssiueealudaseningad
ANAULTARTIABIBE19TULSS LﬁaqmﬂLmaé@ms%maﬂwLmaL%sJulaaauaaﬂlﬂmﬂLSIJaé é’fﬂémmﬁﬂumaé@uqmdwﬁw
Falwasennnadauluwaddndes  iliussiunelugadauazanas  dlvdnstauinlulunaiuiy Faaanis
Jupswiua wanfnmsamenaslsiiad  luflaaduinamendeseaelsiied svdunaiiudludn  nismeveadsly
U9 Aanansly Figure 2
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a) EC 10 dS/M with putrescine 300 ppm b) EC 10 dS/M without putrescine

Figure 2 Chlorosis symptom on Andrographis paniculata under EC 10 dS/m a) treated with 300 ppm

of putrescine 300 ppm and b) without putrescine.

a4 o a s v i 9 3 1 i ¢S v i

derwmySinaasweulasnsliladdesunud  szduanudulifinadeansuoulasnalilanvisiy  usnis
wunsadulnaliviinaasueulasnsiiladvissiuunnsesadifoddy fmzanelasnlasuanupn msdanuansy
wsaduiiszauanuidudy 150 ARy SnaseUsuaasweulasnaiiladnsivadign sewmanfetmearelasfidanuy

o Y v v Na @ ' Y a S A A '3
ansynsaguinssauaunty 300 B duthngarelasildlansanuasymsaduiiviinaasueulasnsinlad
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