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Abstract

Partial Root-zone Drying, (PRD) and Deficit Irrigation, (DI) is a new technique for the water
saving and worldwide, successful attempts have been documented regarding. However, water saving
irrigation is drought stress in plant. Water stress detection by thermal imaging, which is a non-invasive
rapid assessment method, may be an interesting tool for improved irrigation planning. In this study split
root longan trees under different irrigations were used. An experiment was arranged in a Completely
Randomized Design (CRD) with 3 treatments of irrigation regimes and 5 replications. The treatments
were as follows: 1) Full Irrigation (FI; with 100% of water) 2) Partial Root-zone Drying (PRD; with 50% of
water as it was required) and 3) Deficit Irrigation (DI; with 50% of water as it was required). It was
revealed that drought stress in split root longan trees could be detecting by thermal imaging. The Crop
Water Stress Index (CWSI) of PRD and DI were higher than of FI and the long-term irrigated had been
significant difference. Stomatal Conductance (SC) and Leaf Water Potential (LWP) was tend of CWSI.
Leaves photosynthesis of longan had been significant difference in mid experiment but in the long-term
irrigated did not significant difference. PRD and DI irrigation, it was found that CWSI was the best

correlated to SC and LWP had been significant difference, while full irrigation did not significant difference.
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Figure 1 Changes of media moisture during dry season under the different irrigation treatments

during January-April 2012

ATHANNLAILAY El\‘lti/’l (Crop Water Stress Index:
cwsl)

@1 CWSI uaadlu Figure 2 lassuimele
NN&04 Thermal imaging AZnslwinuanensiu
wuin luga9faulsnaaInmInaass ({Aauuninaw)
mslwsiiuuy DI Sen cws geniﬂmﬂﬁﬁmuu
PRD Wazuuy FI %8931n%4% 3 1A% @1 CWSI
289m3WiNLLY PRD asfidrannniinsinitoug
ymeAimsliiuuy FI $61 WSt dninnssuds
Aug waansldinAuandoiunin 1 1deu 8
§uq@mimaaa Tudan#i 5-9 1 CWSI 289113
I%sinuuy DI ﬁﬂ'wmﬂﬁq@ aginelsfimnunislvein
WUU DI Wazuwuy PRD f9us3nidn CWSI §9N77

AMIRUILUY Fl @IUaRUAIRN 3 BAINIT AN

wana19in ua lifianuuanarstiunosda vmed
Tuidoudl 4 vesnisnaassnsldinuuy DI uaz
WUU PRD §38ld1 CWSI 1findu wazdanauanens
AuagedipdayBneana numsliiuuy FI
ugasliidiuin d1 cwsl fldannissurmana
Lﬂ%ﬂ@‘l«{%}’m Thermal imaging RNIINLIVBND
anuasoainesdn o ldasudidoud 4 Aoudn
anuaTsainasTuum liniAeduasudidoud 2
299IN1INARDY UAGI lUTANULANAINUNIIRDR
Sennuuanasfeudgeanfesiunsa-1la
wastnly wiezSaiianuuandanunioana
aaudlaandt 3 va9mInaass uanduwd liuuaas

ANMNLATIAYNTDIAUEN L I uAaNaL AN



0.9 -

0.8 -

CWSI (-)
o
N

0.6 -

0.4

NS NS NS NS NS

MIRIIVYURSFILFINITINILNBAT 30(1): 1-13

NS NS NS NS * % * %

0.3

16Jan 23Jan 30Jan 6Feb 13Feb 20Feb 27Feb 5Mar 12Mar 19Mar 2Apr 16 Apr

=== PRD — DI

Figure 2 Changes of CWSI under the different irrigation treatments during January—April 2012

Data points are the average of five trees, error bars represent+SD. Data points marked with

“* differ significantly from control at (=0.01. Non-significant differences are marked

with “ns”.

a1msznK12adiinlu (Stomatal Conductance: SC)

910 Figure 3 L&AIAT SC wasn5lwein
LANAIAHAILALoUUNINAN Tt aul N8
W.d. 2555 wuin mslmindaiien sc deutng
A wadunaluaaasanies anaduinine
o dlwlifisewe vafimslwituuy PRD
waam3lwindszanm 1 #ansk wudn da Sc idn
a@aamﬂﬂdﬁmw%%ﬁuq We LWL AN UANEI
AUN9EAa WAI9INUK fn SC Lﬁugo"ﬁmmza@
f18996719T1 9 WAZULAAIANULANAINUNIED A
Fudiaaud 3 voammasas saumslitiuuy DI

fuurliuvedd SC aaasat19tn g luriiued

'
=)

wweanuauslonlwiiuuy PRD wazwuau
LANGAIINIIFDAAILGLABUN 3 VBINIINARDY
EUAW LEaIIRLARIN MIRLuUYIEsnganiged
v lnausn louaasarnunIsaiinlduinninms
T¥¥uuy Fl saaaaadnuINedIuad dos Santos
et al. (2003); Kang and Zhang (2004) L8z Zegbe et al.
(2007) 389N LaNTIN IR UNSILIIEIU
A Q r :’ [l ~ o va 1
289570 w3 lasuinlainsaneazrinliinnsas
gyaralddinlule dldmsldiuazniseiy
Wulasuiluaanad ualNanIzNULNgILaNkassa
' = ~ A a e a X
nanae UM IR NlsEENTMwWn I I n B9

(Dry et al., 1996; Davies et al., 2000)




Journal of Agr. Research & Extension 30(1): 1-13

350.0 -
300.0

250.0 ‘
200.0

150.0

100.0 -

50.0

|

0.0 4 NS NS NS NS NS

NS NS NS * % * ¥ * * * %*

T

Stomatal conductance (mmol/m?s’

16 Jan 23 Jan

30 Jan 6 Feb 13 Feb 20 Feb 27 Feb 5 Mar 12 Mar 19 Mar 2 Apr 16 Apr

--= PRD ————— DI

Figure 3 Changes of stomatal conductance under the different irrigation treatments during

January—April 2012 Data points are the average of five trees, error bars represent+SD.

Data points marked with “**” differ significantly from control at O=0.01. Non-significant

differences are marked with “ns”.
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(=0.01, respectively. Non-significant differences are marked with “ns”.
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