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Influence of Fertilizer Types on Total Phenolic and Inulin Contents in Jerusalem artichoke

(Helianthus tuberosus L.)
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Abstract

Jerusalem artichoke (Helianthus tuberosus L.) is a plant that has potential as a health food. The objective
of this research was to determine the influence of fertilizer types on growth, yield, and total phenolic and inulin
contents in Jerusalem artichoke seed pods. The experiment was conducted by using randomized complete block
designed (RCBD) with 4 levels. The treatment consisted of 1) no fertilizer application 2) chemical fertilizer at the rate
of 25 kg/rai 3) manure fertilizer at the rate of 1,000 kg/rai and 4) bio-composted fertilizer at the rate of 1,000 kg/rai.
Plant height, SPAD chlorophyll meter reading (SCMR), leaf area per plant, leaf dry weight, stem dry weight, number
of tubers per plant, total phenolic and inulin contents were collected. The results showed that fertilizer type
statistically affected leaf area and number of tubers per plant. Chemical fertilizers application showed the highest
of leaf area but results were not significantly different from manure fertilizer, whereas application of manure fertilizer
produced the highest number of tubers per plant. Fertilizer type created no significant effect on total phenolic and
inulin contents. However, manure and biofertilizer application showed a trend to increase total phenolic and inulin
content compared with other fertilizer applications. In addition, the significant correlations were found between:
1) total phenolic content and SCMR (0.99**) and 2) inulin content and head per plant (0.98*) of Jerusalem artichoke.
Keywords: Jerusalem artichoke, organic fertilizer, phenolic, inulin
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Table 1 Organic matter, available P and exchangeable K of soil prior the experiment.

Organic matter (%) Available P (mg/kg) Exchangeable K (mg/kg)

1.48 58.06 52.43

nsasLAulRTaIwnuAzIY
annsAnENaTetlaaiingng o eaugeesiuwiunzdunugn Ussmilelifinasannngeaeaununzdu
#8130 uar 90 Juuasinuilgn usvinliAnugenieny 60 Junasinailgnuansneiunisads (Table 2) Tnanisld

{leaivinlununziugengaus usnsnsannsldilonenuaziladannwdada  luanzinisliladavinliuiundul
Al

a

AN

v 1

aweandinisldilendl uasilopanatnalibdAnyneana
& miuAn SCMR wudn desinnilelsifinasiadn SCMR Tuuniunzdu (Table 2)  wiuwalindn nsladjaed
Nl SCMR Tuuniumzdugeanan sesasunpenisldiledanmdndn uaznsldilaaenfiuwaliuyinlibn SCMR s

' 1
a A

fgn Weansaniuilusesunudr nsladlesiiase o vinldunluusnsiaeiumneadi (Table 2) Tnanwudn nsld

{enaivinliununzduinunlugange seaasunliun nsldilonen lildile uazldiladanndnidn Sedipiunluwintu
1,565 1,329 817 WAZ 742 ANTWIUFANAT ATNAIAL (Table 2) HANNIANHIABAARBITLANL A8NADY UATAME (2549)
fwuan nsldieduviselivinldununzduian SCMR wanseiunsatiAnang 70, 90, 100 uay 130 Junasilgn anawu
lﬂl v U o dl o o 1 ] o £ ‘ﬂl o ¥ o ldsl
HaLHBINIAINeNgTesuuiuAzduT 90 Jundslgn egludweanaen inlienmduaszilagninluldlunaaes
] = d v d‘ R =3 dl dl dl 4 v dl k7 o o/
dovpesnanuazssenazanluasy  Welnddeengiunasemnsfazanniasunarluazinaaudngliazandai
Tihn Bnvisdanudniunlusesuingengaluvssmmusilasuiand avenailesnainijaiaiiannnianiaessis
amsldnnndnileatingu - vinlduiunzduiinaasiuinniasiunand, daalirfiunlugegn

NANAR WATAIALUTENALNANRAADILAUAZIU
= 1 90/ o £ £4 g°l o £ 1 £ =l 1 aa dl +| 1 a o 1

annsAnenud dninsuuisuasiwinluwiieduliianuuansransatimlelaiaseaiing wsis
wliingnaslailendivin inminduuiauasiminluuisgendinisldileaiingu o (Table 3) wenanil Uszinnila
yin A sesuaesunuazduLansamsat AnseataNdmediy 95 wefidus danisldiluaanyinliaruuinse
U 1 o dl A o 1 £ A 1+ = o =3 1 1+ +| = al o
Furesununziugangana 33.7 asesiu sasasnae nsldijadanindaida nislildlly waznislailainil Tnadanuou
FRaFINGL 27.0, 22.7 LAY 16.7 ¥sasis ANANSL (Table 3) NANIANHIRBAAABIAL SAE SaaseNusT (2557)
wuan msldileduvzddauinludnsdau 1,600 Alaniusals Tinananinansialigengn winiu 2,857.5 Alandusials
Han1Inaaednslfidiudy  wnuszduldnanmluniseiyiulnueslnananlanluscuuinensdurisd  aanng

d” 1 1 o dl Yo  + =l = a a % o £ d‘ 1l o o Y d’ 1

neaeIinudn uiunzdunlasuilaedazinaasydulanwsuasiugengn wida wwiodes dvenalumeydn
{lepivinlununzduiinaasyiiulanesuaisunanniiull uazdsalinisainananananas Wafansounuimin
WanvesununzdutaNuansAget Wlld Ay eada (Table 3) Tnanisldilopanfiuavinliiimindhanaesuniu
nziunnngane 1,941.1 lansusials sasasunaanisldilani (1,783.7 Alansusials) uaziladanndnidn (1,321.5
Alansusiald) muans aueinsldldilovinliununsduddmindaaawindu 574.1 Alansusials uanainiiwudn fn
satifiunanvesunuazduliwansaiuneadanle diusaiindu (Table 3)



72 MIANTINHATNIZABNNAN 2565 : 40 (1) : 68 - 75

Table 2 Plant height (cm) at 30, 60 and 90 days after planting (DAP), SPAD chlorophyll meter reading (SCMR) at
90 DAP and leaf area (cm™ /plant) at 90 DAP of Jerusalem artichoke growing with different fertilizer type.

Plant height (cm) SCMR Leaf area/Plant
Fertilizer type
30 DAP 60 DAP 90 DAP (cm™/plant)
No fertilizer 21.3 425 Db 92.8 38.56 817.8b
Chemical fertilizer 33.9 749 a 112.0 40.08 1,721.8a
Manure fertilizer 28.0 69.6 a 110.4 38.13 1,329.4a
Bio fertilizer 27.7 58.0 ab 107.0 39.33 742.8b
F-test ns * ns ns >
CV (%) 20.36 18.53 7.51 4.58 16.25

ns: non-significant; *, **Significant at 0.05 and 0.01 probability levels, respectively.

Table 3 Stem dry weight (g), leaf dry weight (g), number of tubers per plant and harvest index (HI) of Jerusalem

artichoke growing with different fertilizer type.

Fertilizer type Stem dry weight  Leaf dry weight  No. of Tuber/plant  Tuber fresh weight HI

(9) (9) (kg rai”)
No fertilizer 65.5 43.5 227 b 5741 b 0.59
Chemical fertilizer 129.6 70.0 16.7 b 1783.7 a 0.69
Manure fertilizer 115.1 60.4 33.7 a 19411 a 0.74
Bio fertilizer 144.2 62.0 270 ab 1321.5a 0.62
F-test ns ns * * ns
CV (%) 42.47 25.64 21.76 22.43 17.87

ns: non-significant; *, **Significant at 0.05 and 0.01 probability levels, respectively.

EnnuasNuadnsINLazAUYAY

ANNMIMAAINLGT  1BNaiansueansanuaziunuyduluiuiunedl  Tilauuensiunieain
Lﬁ@“l%’ﬂwmmﬁmﬁu (Table 4) wsiduuwaltindn nsldijapanuazile@ianndndn @”ﬁﬂﬁ’mﬁmﬂamqumﬁmm Ty
‘wmﬂﬂmﬂﬂmm"lmmuquuuﬂ’]m auansTuadnilesiign nammeaaesaanedesiu umss TAAsuLA Laztaudn
aflaua (2563) fiwudn mamwmaﬂumﬂmulum@mm@miuLmﬂm\mummamLmhﬂﬂmwumﬂu wsd g Tind
naldijadnapnavainin lansueangsiign wananid Amarowicz et al. (2020) AnsBanadlulasauinnasens
afeasiuadnuazaugdsnunssiuayyadsscluununzdu 3 aneug wudn diunnsnsiueansanluuniu
Pz fuusiazaeusTinInauauasiiuansneiu Taestug Rubik SSunaansiuednmgaiielildllslulnnau Tuans
g Gute Gelbe ifiunmansilueangsiigaitelildillulasiau msfnenluafiinudniug HEL 65 Sn1snaudues
péEruLE Gute Gelbe AifiFunniasTiuadnsudanfigaluvinauslalldlads

gamiunisdneniEunnsuyauluwiauiuszdunudy dssinnilelifinaseBunduyauluiununedu uii
wualtudnnsldiledanweaulavinlliunnibuyaugefigaie 65.91% resaunietlunen (61.38%) djuadl (59.64%)
wazlalldile (53.41%) muansi ﬂ?‘mm’émﬁummLLriumf‘a"ueLumiﬁﬂmﬂ%\iﬁwudﬁ HiFuneellutag 53.41-65.91%
AAARDINTLNNIANINTRY Puttha et al. (2012) ﬁwudﬁﬂ?mm%u@ulm%@ﬁugﬂﬁuLLﬁum'j“w-i’mqu 79 accession og)
luuing 55.3-74.0% vwinusks wanannil madnelupssiinudn nslaflapanduu Wuvin Sunneuyaugendinig
Taijafiunznslaildils naniamanesiiidaenadasiu Boogar et al. (2018) inudnufunaduyaulu chicory fitlgnlu
anldsuidniasiidngaluimausildsuilorenideiauiunguasunuilildijaaen



King Mongkut’'s Agr. J. 2022 : 40 (1) : 68 - 75 73

Table 4 Total phenolic content (mg/100 g dry weight) and Inulin content (%) of Jerusalem artichoke growing with

different fertilizer types.

Fertilizer type Total phenolic content Inulin content
(mg/100 g dry weight) (%)
No fertilizer 12.98 53.41
Chemical fertilizer 17.88 59.64
Manure fertilizer 18.09 61.38
Bio fertilizer 18.99 65.91
F-test ns ns
CV (%) 29.03 7.92

ns: non-significant.
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Table 5 Correlation between growth characters, total phenolic content and inulin content of Jerusalem artichoke growing by different fertilizer types.

Tuber Stem dry Leaf dry Phenolic
Height  Stem diameter SCMR Leafarea  Tuber no.
weight weight weight content
Stem diameter 0.4811
SCMR -0.1677 -0.0979
Leaf area -0.1068 0.6502 0.5836
Tuber no. -0.1768 -0.0021 -0.9378 -0.4833
Tuber weight 0.5433 0.788 -0.681 0.0767 0.5354
Stem dry weight ~ 0.2258 0.8269 0.4655 0.9425 -0.4787 0.3056
Leaf dry weight ~ 0.1247 0.7923 0.4903 0.9711* -0.4674 0.2555 0.9947**
Phenolic content  -0.1847 -0.0928 0.9997** 0.5959 -0.9306 -0.6795 0.4726 0.4993
Inulin content 0.0700 -0.1886 0.9442 0.3587 0.9816* -0.6801 0.3166 0.3134 0.9364
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