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ABSTRACT

Now, limited information is available on Turmeric (Curcuma flonga Linn)
production in Thailand. Furthermore, the effects of drought stress at difference growth
stages on the response of Turmeric production have not been fully explored. Thus, the
objective of this research was to determine the effects of short periods of water deficit
on growth and yield of Turmeric. Field experiment was conducted during February 2 to
August 2, 2005, at Faculty of Agricultural Technology, King Mongkut ‘s Institute of
Technology Ladkrabang. The experimental design was a randomized complete block
with three replications. Turmeric was subjected to 6 water deficit treatments such as
water deficit at early growth stages, water deficit for 15 days at 30, 60, 90, 120 and 150
days after planting (DAP), and non water deficit (control), respectively. The results
shown that water stress decreased in diffusive conductance of stomata, transpiration
rate but increased in leaf temperature. Growth and yield of Turmeric were most reduced
when the expossure to water deficit at early growth stage and no significant effects were
found with late growth stages. The maximum vegetative growth, total dry weight and
yield were obtained in non-water deficit treatment (control). The critical period for
Turmeric, when drought stress most severely affects yield, was in the early growth
stage.

Key word: Water deficit, Growth, Yield, Turmeric
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4) Wisfmas (porometer) e Li~ COR 41 LI — 600

L

5) Lﬂ?faaﬁﬂﬁ’mﬂm‘zmmmﬁﬂ (American class A pan)
6) Lﬂ?‘fmﬁﬂﬁ’mﬁmﬂ@ﬁﬂmmﬁ i Delta— T Logger {4 DL2e
7) a3 chlorophyll meter 48 minolta
8) FD99A AN ARLA spectrophotometer
2.2 gunsafildlunnsvinulag
1) a8l
2) ARULNAT
3) ldann
4) @an

2.3 gunsninldlunnsfinnismaaes

b
o o

1) tlarAlN

2) Hauilgn

3) 1dem

4) qqnﬁ‘mmﬁﬁqmﬂ
5) QINAAFNAT

6) nseilaaiumu

7) fla

8) n3slng



14

<l o [

danuimenaaaiuazmMsinudays

MNTNARDITENINITUN 2 NuATTLE Te FuT 2 Ravnan w.A.2548 o waamaans

= =l a A = o = F
109nAIgInATulaEn AT Anznalulatinisinens an1tfuinaluladnszanuingn
IAIANMITANIANTTLIY NTINNEWILAS Faneidudadl 13 a9rn 44 Bupnwile uaziduuaed

= o t;l', l:dld [ % = =3
100 2971 34 Alamzduaan WUNTAINGIRAINTZAL WIMLa 2 lWAs AutFuaudamaass
9/

udugaunen weruldanrundufivmien wiedumilaatunsefdndu vied

?JI = g oo a = 9;- 1=l
uqﬂqﬂLWWNﬂﬂlhzauqﬂqﬂLU]ﬁ?ﬂuﬁﬁlhﬁﬂﬂ mumﬂWE?:UWﬂuﬂlum

BHUNITVINARY

4
TUUHUNITNARDILLL randomized complete block design H21u9% 3 491 Tneiudia

nl dl ° [ g
FMARAINNINTANT 69T

2 13 & 1 3
1) waliiunsiviuluszerndn Aesausindadlgnannssvisaiiudiuiianyld 30

|2 4 1 b2

2) <aliudafiuiuiuean 15 5 Wesdudulieng s 30 u
v 3 1 4

3) anlithudaiuduithuean 15 3 @wesiuiudenylé 60 T
Ed £3 i ¥

4) sabivianaiiuea 15 54 ileadiuiuiany 16 90 Ju

b2
| a L |

s 1 p 2
5) niiunsiududuagd 15 43 weatiuduilanyld 120 du
1 : 1 b2
6) nliinudefiudutungd 15 Su Weaiiuduienyld 150 fu
b2 b2 i
7) Wunedudustaiganaasenatgnisasudinle uasaiudulaiiinng

IR0

YUIARLURINARDS

PUALLAY 3x3 AT Usznauadendagseiaaanuns 21 wilageias

NSLATENAUNITURNUAZNNTAUATNIN

Ugnafiudussluurlaslgnauim 3x3 wms a1uau 21 uwlaadaes Tneldszazlgn

=l o =

- o ’ g 5
30x30 [uRmas wiianldlgninissauaziinsdniranlitianinadnanelae liiiniuy

v
a o

] Y ] o & a A = [ PR sLaz
vauwugaz 1-2 a1 doiewiudainduadlllufuantssinn 57 wuRwns mdaianld

k2

Ugnipafumirresatiuiunldunanunaslgninosiu Iaadany 11-12 hau ndsainign

a

¥ > :  a L ¥ A 4
5.7 §1 aiutuazBuean arusunislFingalseniuuiatuiuazinisbilasweaslseann 5

oAl & e - ° ¥ [y
AaduasaasuBui et utusaenisldiasnisatweaslFun i tna ldasn 19299



15

Doorenbos and Pruitt (1977) wazazinisaalindiaidunnifundnlBunotnildsesy

= ;!1’ ::x. i o ag; ar i at % i
uaziinaanlithnudannaesiinimunld dousiiuiuildfuhed afismenassengnis

= ) g’ 1 Qs', o’ ﬂgl o 1 !0/ <
wsegiuinaziinisldiunaiutulnenaen uazaiudualiugnseinisaainlfify

3
= at

lunsguainmaiudulunaslgniidssielliife Snnsmavniynideuaunszi
iluduienyld 4 Heu uaznsauruifiRmeeinnisindadaits msldilaas Guileaiui
aei tnaldilunandnm 2-3 fusels iealudulienyld 3 Feu nnsfleetuindalsauay

2 L=] 2// 74 = 1 o 0 o =4 = o s ?:}
wnastnafunfansa Tﬂﬂ”l,'nmfamwuﬂmnum@mmm A LINWIY 891 20 TT Aatn 20

L

] &
an? doulsafiinduaiiugy Ae lsaluan arunsollasiulélae@nantlassuindnidas e

14 v i
\uan 9ms 10-20 nfusiatn 20 Ans wazndsannaduduengls 7 Wew Aainasfiuien

& v
NTINUARYN A
E2 @ 1 i
1) nadnANgIIasuatiudugnineau Auuswdsainilgnaunsziafiuiien
2) mfadatRnuINaARAangN wminsiuuie luusts wazaanuie Sauauiavie
v E7 E 2 9 1
wisiangu ihndniuiaauazuds nasmmavinuderesaiivtunildlearinaiudunneud
= =l = o ] \':/ 2 as 2 2/ 3 -35
goanAH 80 avAlaalTed HuaIuIu 2 U ussastaniautinuds dayamaniivinnisga
4 1 1
fuannynuilasdas uilass 1 vqu Aseadannmew sewsilgnaunsziaLivifen
3) AMUIMIERIINITRTALIAIB993UEY (crop growth rate) Ynadasangnis
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wuly {leaf area)

o = gﬂ’ nll
Al

%
Wufitlgn (ground area)

5) nsaadnguugiily (leaf temperature) §M31NM2ANELIN (transpiration rate) Was
9 ] b2
A1 total conductance wa31iut Waafiuduflanyls 30, 45, 75, 105, 135 uaz 165 Funds
Ugn TneldirFasila LI-600 steady state porometer Tnenisduinlufifinssenasafud
= o © ¥ S8 o 1 dl

WAZIAANTASTUIU 3 U UR2RIUNIMI AT IR Re

6) AruInaIFuNIN Ul (relative water content) Gaiflunnsmsasnaniuzaed
Udnnosilwlusdudy Aaduefidus (agsiwen) nRaudeusulufidusadensin dia
afiuduiiang 30, 45, 75, 105, 135uay 165 Sundsgn MuANFL AIAF989 Schonfeld et

al. (1988) Toe/ldgmssiail

Funasinlulu %) = BV 20N X100
™™ —DW

e FW = dmiinasgesluisainisdn
v
DW = shudnudaaasly
TW = tnidnaesluisedusasniein
o ] = = yg = P y%’ as
7) A MUnIAIlsEANEAIWN T I TN IR (water use efficiency) Ineldumiin
wiarasnandniivaisandine (Mang 180 4u) usuiRauiuBuininldudafiviulae

IdgmslunisA et

UM INIAYNUG (total dry matter)

1l

se@ansninnisldrinaaang

el (water use)

8) neadatiunmnaelsiladanialuly TraldiAsasdnlSuainaalsfad minolta
wazdaFunupaalsiaanialululnedtnimmeseainiiatiefdundai nnaalsWad luvaan
naaed ngldaraazany DMSO wazting1sazae bs idmsziniiununaalsiadsog
3% spectrophotometry TnaldiATas Spectronic 21 TaainAin sgedULAINTI ARLIAY 645
was663 wlwums 1A Le A amBunraalsWaaainanniseas Amon (1949)
o
a1l
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s

PFunuaaalslagnanun = 20.2 D,,, + 8.02 Dy, (Haaninmaninvasinuiingn)
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Amaaas 21g AN (Tu)
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T4 53.46 65.41 69.57 83.84 87.57 89.89
T, 81.11 6144 7102 = 8441 84.61 89.82
T, 82.42 82.45 66.01 78.40 86.27 87.46
Ty 86.29 83.59 85.78 75.69 80.07 82.27
Ts 86.37 84.76 86.06 89.60 77.84 86.31
Tg 82.39 84.11 84.49 90.84 93.02 80.21
T, 85.43 86.95 80,78 94.44 96.37 97.99
ﬁl’]l.‘ﬂaiil 79.64 75.38 78.96 85.32 86.54 87.71
LSD.(0.05) 19.44 1718 15.28 11.18 10.92 9.27

CV(%) 9.98 8.93 891 5.36 5.16 4.32
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WweyALls
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30 45 75 105 138 165
I 23.08 1923 18.99 20.96 26.97 26.5F
Ty 19.47 24.30 18.87 20.10 27.86 27.80
T, 17.54 18.15 24.49 19.66 27.54 28.50
T, 15.88 17.74 17.49 26.94 28.18 30.74
Ts 19,50 16.14 17.30 19€3 33.84 28.76
Tg 18.21 16.51 17.7¢ 18.67 2895 36.07
T 16.73 D203 10 18:11 25.14 25.04
ﬂ"lL’ﬂgﬂ 18.19 1628 18.86 20.52 27.87 2907
LSD.(0.05) 4.36 5.21 3.63 5.02 4.98 6.16

CV(%) 13.46 16.07 10.62 13.74 10.06 11.81
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Ameaes a1gfEudInIsgn(u)

30 45 AS 105 185 165
T, 38.91 29.68 28.76 7 31436 29.84 32.13
T, 31.38 38.19 28.66 31.67 29wa] 31.30
T, 30.74 29.60 87 4 32.96 28.49 30.76
1, 30.14 28.90 28.25 39.33 28.07 30.57
T 30.59 29.01 27.95 30.66 3L3656 30.21
T 29.70 28.63 27.51 30.29 27.64 35.44
T, 29.24 7 2 26.84 29.18 26.91 29.66
ﬂ'%@gﬂ .53 30.25 29.30 7 32.16 29.69 31.44
LSD.(0.05) 5.81 6.15 o o)t 5.74 978 ns
CV(%) 10.36 11.44 10.72 10.04 10.94 11.22

ns = lWHAMNUANANIUNNED RN 0.05 wafidus
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n1awEsoyLEuTe
Amanes a1gHEndanIglgn (i)

30 45 75 105 1% 165
T; 0.18 0.730 0.34 0.37 0.40 0.42
T, Q.27 0.22 0:35 0.38 0.41 0.43
T, 0.28 0.31 0.30 0.40 0.44 0.45
Ty 0.32 0.33 Q.37 0.28 0.45 0.46
T, 0.31 U85 0.36 0.41 0.32 0.48
Tg 0.35 G5 7 0.40 0.42 0.46 0.36
T 0.36 0.39 0.42 0.45 0.47 0.52
F‘i']l,‘ﬂ'a:il 0.30 0.32 0.36 0.39 0.42 0.45
LSD.(0.05) 0.10 0.08 0.07 0.09 0.09 0.09

CV(%) 18.19 14.29 10.34 13.16 12.11 11.18
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Total conductance
A1 Total conductance 2892RUEU (A51971 5) WU4T TAINLANFANTWlUNN9aEE
1 = = I : as ail S/ar 901 =
nndwangniaTaiuln Taemn Total conductance 1899iudunléiunisaminazilsn
4 g 2 ooime Do B,
Total conductance ana4 Lazilad299a289n1r71AU AWl afuduldsuninanass fn

1 3
284 Total conductance faziAINNNINTL

= -2 -1 ny o i g ' ]
13199 5 Total conductance (mmol m”s”) 1avriufuliefinnsaravinluusazdieans

n1sasyLELs
Amanas a1gNEuaINIsLgn(diy)

30 45 75 105 136 165
T3 ¥99 3.14 3.43 3.82 4.18 4.44
T, 313 2.42 3.63 3.91 4.22 4.65
T, 3. 3% 3.64 P. 3% 893 4.38 4.77
T, 3.26 3.46 XE8S 2.99 4.39 4.96
Ts 3.04 3.89 3.76 4.24 3.38 ©.05
Tg 3.00 3.30 8.7 413 4.52 3.87
T, 3.28 3.58 4.03 4.45 5.06 5.69
AnLRAE 3.00 3.07 3.5 3.92 4:30 4.78
LSD.(0.05) 0.72 0.69 0.64 0.74 0.58 0.95

CV(%) 13.41 11.81 10.01 10.55 11.12 1118
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T, 7.97 16.34 26.86 G T 4t 46.78 57.94
T, 42.10 - JiD. 16 28251 39.42 49.77 59.88
Tq 7183 27.63 32.38 41.08 50.76 61.96
T, 12.13 28.30 o /o 43.40 53.40 64.70
Tg 12.2% 2032 41.74 50.02 56.70 67.62
Tg 11.75 31.74 43.30 5208 65.32 71.93
T, 12.01 33.47 44.33 55.99 69.09 78.91
Aiade 11.45 26.42 36.76 45.75 55.83 66.13
LSD.(0.05) 2.67 05 9.25 10.67 10.07 12.83

CV(%) 13.09 14.99 14.15 13.09 10.14 10.90
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