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Effect of Plant Nutrition on Growth and Development of

Curcuma alismatifolia Gagnep.

Taaa sifu” uas laseen Fansas’””

Sopita Tapun” and Soraya Ruamrungsri””

Abstract: Effect of plant nutrition on growth and development of Curcuma alismatifolia Gagnep. were
conducted in two experiments. The first experiment was focused on an accumulation of nutrient contents at
different stages of growth i.e. before planting, shoot sprouting, flowering and dormancy stage. The results
showed that nitrogen (N), phosphorus (P), potassium (K), calcium (Ca) and magnesium (Mg) contents were
increased and reached the highest content at its dormancy stage. K content was most abundant and Mg
content was the least accumulation in C. alismatifolia throughout the growth period.

The second experiment was carried out to study the effects of nitrogen and potassium on growth
and development. Plants were supplied with 3 different levels of nitrogen (50, 100 and 200 mg/l) combined
with 3 levels of potassium (50, 100 and 200 mg/l). The results showed that plants supplied with N
concentration at 200 mg/l had more plant height, more number of shoots/cluster, more spike length, and
more new rhizomes than those obtained from the other levels. Plants subjected to potassium concentration
at 200 mg/l gave the highest number of new storage roots/plant. Plants supplied with the combination of N
200 mg/l and K 100 mg/l resulted in giving more number of new rhizomes than from other treatments. N
concentrations in new rhizomes increased with increasing N concentrations. More N concentration

decreased K concentrations in new rhizomes and new storage roots.

Keywords: Curcuma alismatifolia Gagnep., nitrogen, potassium, plant nutrition

" eaaniani AnznEnaAnans uuanendedesluad a. Feslwd 50200

? g snamsiannaeneiugifenliuatini suilewnnainwezsms i aanadadedl . ol 50200
1/Depar‘tment of Horticulture, Faculty of Agriculture, Chiang Mai University , Chiang Mai 50200, Thailand

“H.M. the King’s Initiative Centre for Flower and Fruit Propagation, Chiang Mai University, Chiang Mai 50200, Thailand.

95



MTATNEAT 22(2): 95-103 (2549)

UnAntia: NIANENATRIs IR IR TRan s sAvInTesnumn wiveenidly 2 nImeass As N1sMAanY
A gqﬁﬂmmm?zylﬁ‘u‘llmmeﬂ?mmmmmumﬁlmmﬂuﬂnmmlmmzmm?zyﬁiﬁqﬁ“u An reIvianLlgn 2
seaviasryALlImelu saveanaan uas svazinsia Insdgniiniuguyusnlugananasnanauim 6x12 o 1
a @ o ! ~ o ~ P aa ~ X
Aunaniluiaglgn wudn dnusnidiinaslulnsau weaneia nunadan upaidien uazunnilidauivam
wazgegaluszayinsa lnadnisavansininunadauuinign uazazansisuiniifaudasnganann
srgzinaInNaas YL
dl = = , a a o
mManaaesd 2 Ansnarediulasauuasinunadsusaniswsoydulaveclyuun Tnaliansazane
dl v o U U o A a a o 1 a 1 o
spensilsenaudaasyiuanudnduaaslulnsiau 3 seiuAa 50, 100 uaz 200 Aa@niusiadns saumiy
INUNATEN 3 95AU AD 50, 100 LAY 200 HARNSTHADANT LANINAARINLLN Tulnslaui gLy 200 Raaniuse
ams M WyuandaNgs Auswmiasiana Aanetenen wazdtwwialul innndnnldiuaniulasiau
rﬁuﬁuﬂﬂ'wﬁﬂmﬁqﬁmmmﬁﬁ Tnunadeanisea 200 Hadniusiedans Mnlilyuandawususnlused
mnmm doun3 i lulngian 200 Raaniuseanssanniuinunaiden 100 HaansuFAaans iu@wuquuqiuuuﬁﬂ
mmmwuﬂmmmmmm Asduduesis lulnsiaulugusnludsce e nERNNINI UL TR L

bLuimwum@wu Lmeu”LuImmumgwuwﬂum'mmmumm‘ﬂmmmmmﬂum‘lwuL.Lax[slm’miummm

ANRAT
AU

Unuandaduiitlmifidewananla uf
fosesnannnaluuazsnaUssnd faunaugies
BRI U FUNI AdULAZANNAINUTBIAAN
ARBARUAINUAINUAIIBIAEN UG an19n 1T
Isamnan tdnsronuaslddseiuudlaslan  a1n
fiaLlszmAENUNINITT "Siam Tulip” (439, 2539)
Uszmenedutlszmeaiienfideanviaiugilyumn
Felaifduiannanisdn drannsaelszmdsesiui
aAry laun m’jﬂ;u wisesiaus  anigeniing uaz
nautlsvanAuiAsegiag sl (EU) mmmmﬁ“ﬂﬂ@jmﬁﬁ
PYNNABINN9ETNTazndn 3 §uria yaAnsdeann
sz 30 duuvsell duflusudugessasain
nénerlel meﬁLLmiﬁummﬁmmsmﬂ%unﬂﬂ (N33
ATINTNEFT, 2545; NIUAIATNNTNEET, 2547)
ﬁ@aﬁuwuﬂtywmmméi:mmm‘l}mLﬁﬂqﬁ@‘imﬁa
1141 (Brown rot) 'W’mL%ﬂ Pseudomonas solanacearum
Fafudeuuniielupwinanu@emne Wurinumsns
Toeiiauuniiauawnaslsaiani anansofnlli

y: U Tulnsian unaden 5169109

96

ﬁ%ﬁuﬁ:ﬂnumﬁ‘ﬂlLﬁ‘LILﬁlﬁl%ﬁﬂLLﬂ@QﬁWUﬂWT?ZUW@ﬁI‘M
o slivudinusnTideeenildeuuaiiFuanmn
wa9tsafaliiuiaiug 1ugilassasianisdeaan
(nlnFun, 2541) ﬁqﬁumwmﬂﬁqﬁumﬂ@unﬂnum‘lu
fan¥aude ¥ ldviugiazaatlmaainlsaulud
seasUrasmmanemeluuazFnalszmA  anannil
mmmmmwuﬁmummﬁm’lumm\m@ﬂ Fasd
WU AUEINAN 1.8 LTUFNAT mmmmimum 4 Fj
Al mummmmummummqmmm 1.5 LIURNRAS

L%

pumaalivn ldidulsanazfaaminanuazens Tuiau

q
a

Anld (AINAABuATWEUNNTINERT WA 1, 2540
NINATNTNLBT, 2545)
ANEANUGAINATY N1TITANITEIABINNS

De

Amiunisuandyunnludan 5auasiaoud Ay
Lmemmmimmmﬂﬁjmmmmﬂuﬂmuﬂmvﬂv
nasyrnsTuemnsziuess e NN AN
Tunaadyiiiulnresyuun e ldiduuuanisly
N133ANNIEIABINNTIUNTHARTIIR UGN Tusz Ly
TEausiall



NaTa9s1R@IMNsNEsansIas L AuTAralnuan

L4 aa
adnsaluaglsnsg

nsNARELR 1 nsldsna1mslulnunnaan
sEEzNIsLAsULALLA

Ugninuntiug Chiangmai Pink Tmeldvia
muwmﬁuﬂmuﬁnmuaﬁﬂ 1.95 HEURINAT  ANUIUEH
Mnede 3.2 du lugaanginddaun 6 x 12 it
el Pundadalsznaudag Aunse:unaufv:an
unau msndau 1:1:1:1  iudanign wuda viniug
Susendszanm 30 Jumdalgn avndudeBuli
mmzmamﬁgmmﬁﬁlqﬂi:ﬂ@uﬁw wan e lwmsm
61 nfusieans wenlulenlalalnnaunedin 37 nfu
Aeans Tnunad@eslumm 103.5 nfusedans uunilide
damn 42 nfuredans unadanmaslss 72 nFumeans
NIALETA 0.247 NFuARART LNenHadawm 0.446
nfuseans  TeAtalm 0.23 nfuFedns  mAetides
damn 0.02 nfusedns wavAinesnlas 0.013 nfu
FANT LAYIMANALAR 0.611 N3UFAEARS ANTAANER
Iinmnnaannlusna 1200 selduifiadilansd
Az

msnaaadd 2 iarasszaululnsiau waslnuna
WansiamsiasaiLlaradlyamn
Ugnilgniiasiugilyusun  Wug Chiangmai
Pink 41191324 1 luTastgniideznandaemang
PeuznF1a uaztuunay dnsdon 1:1:1 dgnivalu
nNezuzLlgnaun 1x1x0.5 AT AU 9 FuslanszLy
7er1Qn 25x25  LIUFLNAT ANUALNITNAREI UL
Factorial in CRD a719% 3x3 N37433 | Ay 4 %W (F14)
wialgn 50  AudleRefiauaulu 1 o Suld
a1sazaEsmaInaTilsznaudanssiuaadudy
1a4lulpsian 3 szAURS 50, 100 wax 200 HaAN5usa
ams fanfutwunaden 3 svduAe 50, 100 uaE 200
fadnfusiedns  dwiusigewnedulsiieléi

srAUANNITNT LA Waanesa 50 Haaniureans

wNNTREEN 42 NaAnFuAeART WAALTELN 131 Aaansy
FRAMT 11991 0.22 NAANSNABARNT WINNNTA 0.84

Faaniureans 49nzd 0.47 NAANTUFADANT NDILAY

97

0.04 HAANFUABART WAZINALANN 0.05 NaanTNse
ang dUaviazAse ATIAT 3 ART AAANTININAT

nstuiindaya

1. mssnyiiulenessu  THun Avugs
204AU  AaulnlumAesu  [arudunlaludsana
ADANINABN LFNN0L LATAANNIRRLS Wi AN
gnafuAen ANENTenen (14 dilaviudsilgn)
il AuausNsnlvdsiena (34 Al
naslgn)

2. Bpsneidiunsin lulnsiauuas
Weanealne 1493 colorimetry AT 1ziinunaid@en
wAaLdeN wazunnid@aningld Atomic  absorption
spectrophotometer ‘Luzﬁ'qummﬁmz‘im%urmmmaﬁ
1 Apmzimuszazmaasiulns e 4 sves An
1 ixmﬁluﬂ@ﬁ 2 sxazisnyinTannglu (8 Al
navlgn) 3 sveveanmen (14 Alamivdslgn) uas
4 zaiWnsa ( 34 dlavinasilgn) AUUNTNARDST 2
Awzidunnlulnsauwasinunadanluiouazsu
s TugTRIZANGN

HANITNAANEAN LL’&%%’Q’]iﬂj

NsVNAaaIn 1 N5kEa1RaIMsulnuNIAaan

FEEZNISIASIULALLA
Wadnuuandaunldlgnidiuaosneg
Tulnsiaunniign (70.04 HaANTN) $098IHNAD 516
Neanaia (36.51 Naan5y) wAALEaN (26.44 RaanTy)
Tunal@an (1229 RAaansy)  wazinisdzdu
a A o = A a o | A A~
unnimeNdeengn (11.37 Jaaniy)  sdenilonTd
nnasiAulan1eanmuianuanlueas 200 lu
AYNEIIRAY 23.65 LIUANAT (81 8 ALlaviudalgn)
WUL USHNInunad s livaau (136.39  Naansw)
Bualuingiau Weaneis waadan wazunniliden
apalanies (7957, 53.11, 5116 WAz 14.82
Laaniu mNaaL) sannluszazaanaan (18 dlany

o =l al é’ 3| aiu o 1

naslgn) Nisunmuasevnsivnau iuntdaunndn
nnandinsazaninuna@euuinndis1nan | naen



ANSATINEAT 22(2): 95-103 (2549)

sraiznisiastuiule Tneanizateealutaasus
sregh 2 Wngsresi 3 dauluszasinda wudn
nnusgamsusazaladBunnuiusuniuie
= o o ooy =i
Wheumeuiuianldlgn (i 1) naenszaznig
WIALTATS 4 szer T liidudndnuaniinisgauay

1000 -

800
g
£ 600
o0
=

400 -

200

I

azauwunadauninninsiniu Seaenakesiy
P1ENNUTDIA LTI RTATEN9E (2540) WY N3
Ugninuan X lEFaiugi faunaduingudnana 2
WIUANAT WIRNENIN 4 GN UnuNEANEeInIs
s inunaidausnniign

I II

111 v

Figure 1 Change in nutrient contents in Curcuma alismatifolia Gagnep. at different

stages of growth.

[I = Planting, Il = Vegetative growth (8 weeks after planting: WAP),
Il = Flowering (14 WAP), IV = dormancy (34 WAP)]
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A = potassium X = calcium
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Table 1 Effect of nitrogen and potassium on plant height (cm).

Nitrogen Potassium (mg/l) y
Means
(mgl) 50 100 200
50 33.11 36.94 36.97 3567 b
100 38.00 38.13 37.72 37.95a
200 38.63 38.25 38.69 3852 a
Means ™ 36.58 37.77 37.79

"Means with the same letter within column are not significant difference at P = 0.05 by least significant difference

ns = not significant different

Table 2 Effect of nitrogen and potassium on number of shoots/cluster.

Nitrogen Potassium (mg/l) y
Means
(mg/l) 50 100 200
50 2.56 3.50 3.13 3.06 ¢
100 4.00 4.50 3.75 4.08 b
200 5.25 5.56 5.25 5.35a
Means ™ 3.94 452 4.04

"Means with the same letter within column are not significant difference at P = 0.05 by least significant difference

ns = not significant different
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Table 3 Effect of nitrogen and potassium on spike length (cm).

Nitrogen

Potassium (mg/l)

Means"
(mg/l) 50 100 200
50 14.61 14.96 15.13 14.90 b
100 15.44 15.31 15.06 15.27 b
200 15.87 15.88 15.86 15.87 a
Means ™ 15.31 15.38 15.35

"Means with the same letter within column are not significant difference at P = 0.05 by least significant difference

ns = not significant different

Table 4 Effect of nitrogen and potassium on new rhizomes.

Nitrogen Potassium (mg/I)“ N
Means
(mg/l) 50 100 200
50 3.50 cde 275e 3.00 de 3.08b
100 475Db 4.50 bc 275e 4.00 b
200 4.00 bcd 6.50 a 5.00 b 5.17 a
Means ™ 4.08 4,58 3.58

"Means with the same letter within column are not significant difference at P = 0.05 by least significant difference

ns = not significant different
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Table 5 Effect of nitrogen and potassium on number of new storage roots per rhizome.

Nitrogen Potassium (mg/l) e
(mgfl) 50 100 200 Means
50 4.38 4.83 4.94 472
100 4.01 5.23 7.06 5.43
200 5.29 4.41 5.94 5.21
Means" 459 b 4.82b 5.98 a

"Means with the same letter within row are not significant difference at P = 0.05 by least significant difference

ns = not significant different

AN Nduaaslulnsiaunaslnwngidan Tuia
TuduazansInlunszazwnsa
seavlulnsiauiiaauinTidnuandaanu
U U U ] ‘é( 1 =
Wuduaeslulnsaulugusniniuiniuagied
UedAtuneana Inaszaululnsiau 200 Jaaniuse
o A v o 4 4
ans Nadaudndurasulnaauunign (n9nen
6)
Tulnsanluialud anaiiiasarnsialudnusinnglu

wrszsululnsiauldinasaninudnduaea

strong sink lulpsiauAsInazanaguInauii v
n79NAs uansnaiy nazesnisliszavlulngiaun
wanGinariL - Asuanseanisuenvsinnandivia s

waiszavlulnsauminawinlilyuuiiaoududu
waslinunaden i luiuaziusnludanas (mn9ned
7,8) raznendasiunisiialuluassusnlusiii
wil M uBunavan (sink) 1195198919 uaY
¥ d v
avnsazdNnanutle waztnnna Want e luingian
1n ansazandunluialual uazsiusinluad inlk
Tunadandaiutrndiuannanesilszqsendng
wag dpdsiduduanaiiedfuliiinaun sy
(g5, 2543) daunatasseauinunadeslaninli
2 v = o ]
AN uresluingan warlwunadanluialug

wasuIn N uAnsNaiuetnelii A AT TA

Table 6 Effect of nitrogen and potassium on nitrogen concentrations (%) in new storage roots.

Nitrogen Potassium (mg/l) "
Means
(mg/l) 50 100 200
50 0.38 0.57 0.55 0.50 b
100 0.42 0.31 0.40 0.38b
200 1.01 0.88 0.90 0.93 a
Means "™ 0.60 0.59 0.62

"Means with the same letter within column are not significant difference at P = 0.05 by least significant difference

ns = not significant different
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Table 7 Effect of nitrogen and potassium on potassium concentrations (%) in new rhizome.

Nitrogen Potassium (mg/l) y
Means
(mg/1) 50 100 200
50 2.02 3.10 2.83 2.65a
100 2.21 2.15 2.40 2.25 ab
200 1.90 1.71 1.65 1.75b
Means "™ 2.04 2.32 2.29

"Means with the same letter within column are not significant difference at P = 0.05 by least significant difference

ns = not significant different

Table 8 Effect of nitrogen and potassium on potassium concentrations (%) in new storage roots.

Nitrogen Potassium (mg/l) y
Means
(mg/1) 50 100 200
50 8.93 bc 9.71 ab 10.87 a 9.84 a
100 8.68 bcd 7.15 de 7.49 cde 777b
200 6.66 e 7.74 cde 8.55 bcd 7.66 b
Means ™ 8.10 8.20 8.97

"Means with the same letter within column are not significant difference at P = 0.05 by least significant difference

ns = not significant different
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