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Effect of Fertilizer and Plant Age on Diosgenin Yield in
Costus speciosus

A @S Y wne FAnR ey

Pittaya Sreamsirt and Virgsak Cheemenochan

Abstract Costus speciosus is a high potential crop to produce an a source of diosgenin, a substance for
various medical used. Tmpoctimt informations for cultivation are howesver vuy‘]a.cking. In this experiment growth
hebitat of plant as well sa diosgenin eccumolatinn as affected by plant age, devolopmental stage and nytrition were
smdied. The resnlts revealed that Costos 15 a perennial plants with s constand 1 eyele of germination from rhizome
and dormancy every year. Plants mpnrndll:d very Telucnt to NPE-fertilizers applisd. However, growih and dry
weight of rhizome increased with plant age and were the highest in the third yeer, Diosgenm aceumuletion in
chizome was 0.19-0.45% at Oowering stage and decreaged o 0.05-0.10% ar dormancy. The weal yield of dioggenin
per enltivated aree remeined the highest ar flowering stage in the second year.
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Table 2 Monthly development of Costus speciosus growing in Chiang Mai

~ Plant development

Month Yepgetatve Reprodoctive
January Aerial porilons dried np -
February rmancy -
March Twrmancy -
April Aerial shoot germination, midde April -
May Aerlal shood with npen leavey -
June Azrial shood arrives lix highest polnt Flower hutls occur
July Aerlnl shont vemakns acllve Flawering and fruil st
Angt Aerial shoot remping aclive Fruit and seed development
Septernber Aerlal hont remains active Frudt yipening and dehisc
October Leal cofar tzrn yellow -
MNovember Leal turn hrawn end start dormancy -
Deceber Aerial poriions vrled up -

7-8 4-5

Tetad development perlod (months)
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Textore : Sand {%)
Slie (5%} !
Clay (%)
pht
Lime requirement {nmc-cﬂﬁﬁ
Ovgemle makter (%)
Mltrimeen {56
Phaspharmms (ppmeych,)
Paoeodom {ppinacech. )

Bd
249
20
540
17318
204
1102
AT.6O

153.27

autlgniduaninaumae 3 pH 540 i
Suriidngluszduihunan fie 2.04 % useg
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Table 8 Effect of fertilizer on cane height of
Costus at different apge

Cone height (o) ag ¥

Farifllzerz
1mth £ mth LA mih™ 20 wmh®

Mn {control) 0.5 1081 i023 1205
Cow monore (C)Y 444 2101 1066 1122
C+18 480 1i4.6 1102 130.0
415+ Urea 407 1131 1014 1i88

————

" Fach memy fram 25 plants LSO 005 within column = NS

¥ €= Cow manure Stai, 15 = 15-15-15  18-54 kg/mi,
Urea = 11-33 kafend

T4Cnne beight in Movember of the 2nd and 3nd yoar

respectivoly

Table 4 Cane number/plant of Cosfus as
affected by, different fertilizer used

Cane numberdplant at™

Feriillzers
imth 4 mth 22 mih
Mo {cantrok} 2 102 488
Cow manure {C) 8.7 B2 40.2
C4il a.2 1.0 108
C+15+Uren 2l 7.8 538

¥ G Cow toamre Strat, 15 = 15-15-15 18-54 kefeai,
Urea 11-33 kgfrai

YEach mesn frem 25 plmus, LT .05 withm column = NS
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(Table 5) uams Lijonepraududle 15-15-15

in‘n‘nu-uu-tﬂma:mqﬂ'ﬂ:ﬂmuin’1numnﬂu1m§mmnW1
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u"munuﬁwaqmﬂmu'ifumﬂaﬁ*ﬂ.. a1
Bmlonily ﬂﬂﬂmimuﬂmmﬂq'luhmu
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a
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Table 5 Effect of fertfilizers and develnpmental stage on fresh and dry weight of Costus

rhizome at 2 years of age

Flowering stape ¥ Darmancy atage

Ferillfms? Fresh wiipl Dry wt'pl  FreshiDry Fresh witpl  Dry wiipl  Freshifey

! fz) ] wh {p ig) wi
N {Contrnl) 4176 530.8 7.0 5180 a52.4 7.0
Cow mamare () 440 5005 TA 4520 f4m.8 7.7
C+b 4920 B5£.7 B B4H0 a12.9 74
C+15+1Trea 5180 5304 &7 8140 7245 8.5
mean 46438 6EB.1 - 0600 T8I -

"' O m Cowr roanure 5 grai, 15w 151515 36-36 kafmi Unren 11233 kaka
¥ finch mean From 25 plants, L0 005 within column = NS, wnit weight = gipl

Lﬂmﬂ?umﬁuufwﬁ'nmﬁuﬁmnﬂﬁ
o 3 1l 'ﬁmwuﬁﬂﬂﬂﬂummﬁamﬂﬂu
Tivi I insandantuaosaduoteiite
difgnaada uavamIroafivi 14T
wordaiuiuituddy Fuedh 1- TR 3 ms
WunarBeesdimnnlumrzniusenaents
yuds fie iRuen 13,9 natu il 10332 oy
TH# 2 upzitnen 10049 1 2447.1 nidlu
1l 3 (Table 6) SasnsiLudA 3 vzann

aithal 2 fe 1352.2 A unz 6193 p AddY
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panaen wieufsnfutinminudalusso:
guinidldewmi nara Wik nsunaaea
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Table 8 Effoct of fertilizers and harvesting stage on dry waight of Costus rhizome”

Hervesting stage ]

Fertitizers ¥ Vear 1 Yenr 2 Year 8

Dormuncy Flowering  Doermancy Flowerlog  Dorttancy
No (Cantrel} 3838 408.0 B3A.0 D648 1,743.5
Cow manure (C) asr2 aaz.4 1,284, 1,085.4 27214
C+18 478.4 491.4 L028.2 L947.8 21472
C+L5+TIren 1398 489.8 1,049.4 A2Ed 21763
Harvesting stegr moan”™ RS 4130 1,088.2 1,087.8 2,4471

" Dry weght/plant (g}

T8 = Cow menure § thai, 15 = 15-15-15 18-54 kgfmi, Urea 11-33 kpleai

V15T 0,05 Fentilizer = NS, Harvesting stage = J72R

8. HaNBnoI InpoMmeTiy

yiniloR 1 hinanmaetrusuFade
misazemns Taeemaiuhan Pilasnnon
AR UINSTaIN T LTAINDDE 1IFAIIY
Tavluszozopnannasfiliuinianamatiu

0.19-0.45 % yas TuszezWndrezanaalszum
+ ar A » 1
3-5 tmAd  mresduitylduaaan Tiuds
| | =y Ll L] [ =] A
waRelTuts laspmsiusuiu Teeluiln
3 d5uaen? lasoesrotundinged Jatin iy
1 P o S | I
anamnnuidlfA 1 nazilne Falumasilused
szlimrazau lasemaiingd Indifuaiy

Table 7 Effect of fartilizers and hatrvesling stage an diesgenin content in Costus rhizome

Dinsgenin eanfert (% hy welght}™ at

Fertilizers” Yeor 1 Year & Yeor 3

Tharmancy Flowering  Dormancy Flowerlng ~ Doernaney
No {Control) 0.08 0.58 o0.07 L5 0.01
Cow matare {Ch 0.07 0.38 DAE 018 0.4
C415 0.14 .60 0,12 0.29 .04
C+16+Urea 1% 437 a.08 0.0% o.n7
Harveding stage mean &.19 DAL Q.08 019 0,06

¥ = Cow maonm 5 tfiai, 15 = 15-15-15  18-54 kgiei, Uren 11-33 kpfrai

 Mean from malytical values of 3 plastafireatment
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Table 8 Yield of diosgenin/rai when harvested at differeni stage of development

Months after | Tiry welght of Dinsgenin Hosgenine yleld/plant Trosgenin yleldiral
Haresticy rlage teansplent | rhizomeiplant (g} | contend (%) (e} (kg)
Bormancy, Y.l [ 498.5 019 040 9084
Firwering, ¥r 2 11 413.9 045 18.A3 &4, HY
Mormancy, Yi 2 17 I 1DE3.2% .08 085 2.072
Flowrering, Yr fl 2% 1094.8 0.1 b X H. 5192
Dermancy, ¥r 2 na 24473 006 122 3.045

Fiant sparing 60 cm = 2494 plants'rai .
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