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Abstract

According to climate variability with the fluctuation of rainfall distribution,
this affects growth and yield of rubber, particularly in Songkhla Province, where is the main area
of rubber production. Therefore, 3 rubber plantations of RRIM 600 in Songkhla Province were
investigated the impact of climate variability on rubber production. Climate data from Kho Hong
Agrometeorological Station during 33 years (1981 - 2014) were analysed. The results from the
analysis of meteorological data, revealed that annual rainfall and raining days tended to increase
22.51 mm/y and 0.76 day/y, respectively. However, evaporation tended to decrease. It was evident
that both maximum and minimum temperatures increased at 0.03 °C. The effect of summer rain
caused the incidence of powdery mildew leading to defoliation of young leaves. Leading to in
delayed tapping. Besides, there was high rainfall during the end of the year, therefore, tapping day
per year was markedly decreased, particularly in year 2011. This indicated that high amount of
annual rainfall with high raining days caused the decrease of tapping days and low yield. Therefore,
the smallholders tried to adapt with using high frequency tapping in the consequent year that there
was low rainfall. To access adaptation of rubber smallholders under climate variability, 112
samples, this may lead to the occurrence of tapping panel dryness in the future. In case of farmer
adaptation, it was found that negative impact was strong wind causing the rouging of rubber trees
with prolonged flooding. While the positive impact was that the farmers awared of environmental
conversation, particularly with biodiversity conservation. The risks of rubber smallholders were

decreasing of tapping days and enhancing of severe storms
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(UNNTIU LAY, 2544) mi?imgwm’gnawmaamJizﬂaumﬁamﬁmmmmﬂwuﬁ RRIM
600 AduaAa luA15199 1

9

H 1 a o 1 4 ) o A o
ﬂ1§1\3ﬁ 1 ﬂ'l@y'N@\W]'JL!ﬂiGnQ”] GU’EN’EN?]“]J?%ﬂﬂﬂﬂ10%3lﬂﬂu181dwu§ RRIM600 ® f'quJ'Ji]EJEJN

RLIWAUNT
MIIAIEH FZAUM szavthunag IZAVGI
Suauiioeania (%) <42.05 42.05 - 45.21 >45.21
Wmaylasa (mM) <2.44 244 -11.73 >11.73
=Y A [
atunsoneanesa (mM) <13.44 13.44 - 29.12 >29.12
Fa7e 15990 (M) <0.20 0.20 - 0.57 >0.57

A3N: aaulaInniely Lazale (2546)
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AA A
5.2 A¥UNUN 11

Y v
52.1 anuruenazaNNd1AyUoIns N uN 1y (Leaf area index:
=2 Ay A ! 1 Ay Aa a k) .
LAID #1u1994 wunluaeneNuNNIAY (Chen and Black, 1992 9191@8 Eriksson et al., 2005)
I o A o o A o o J o A ]
Lﬂuﬁﬁl!ﬂﬁﬂﬁ"lﬂﬂlu"llﬂ\‘lww IﬂfJﬁiJWu‘ﬁﬂ‘Uﬂ'ﬁ3U'Juﬂ']ﬁ‘ll@ﬁWﬂfﬁa']ﬂﬂig‘U'Juﬂ1§ LB U
A Aq Y o sy ! ¥
ﬂ'lﬁij]ﬂﬂaul!ﬁ\?1/]1‘111‘1!ﬂ1§ﬁ\1Lﬂi'lgﬁﬂ’.]flllﬁﬂell@ﬂﬂﬁﬂwn NITNYTLIHYUN ﬂ’J'lllﬁ'lll'lﬁﬂbl‘L!ﬂ1§
¥ 1 1 2 %3 =)
‘J?N‘J‘].I‘IHI?JH"U’EN‘I/]‘NW.N (Xavier and Vettorazzi, 2003) ﬁmﬁuﬂumuﬂ Eﬂqsllﬂ\‘]ﬁﬂf LUAZENTN
A 4 I @ 1 { o v o
Aaadon (Jonckheere et al., 2004) tHoeanudmlsvonsanunduiusiunszuIUMs
a ] [ { 4 [ %l
1/]']\31{%5')1/]8'1 YU NITTULEN ﬂ'lfl"ﬂ'lﬂii] mmaﬂuJaEJ“Lm15uauuazwaw1ummﬁ% NI1TIATYUN

o 4 a
LL@Zﬂ'lﬁﬁ\uﬂi'lgﬂg{’lﬂllﬁ\?qﬂﬁ

1 1 Y an @ Y '
522 n15Uszurman LAI a1u1saute laaeddsnisuan laun
Y A 3 ax Ao

mMsUszualasass uazmsdszualagdon uaznonmsdseuu lasasudulIsninnu

] o ~ 1 a3 A Aq Y = 1 ) o dy ~

uiudunige uaiuisnldnamazusanuge v ldmmnzaudmsumsUszanalunun

1R A 1 < o I

vualng $9351Uszana Tasaselaun 230151001 (leaf collection) 81991928 sAuIuIN
9 a " . . A ya 9 [ .

AUNAATIZH 1ABAT (destructive sampling) H350mM3 195N VA8 1ATIM910 (litter fall trap or

. oA ' L andq oy v Y o Aax Yy Aa ¥

litter trap) 139N U529 935U 1% lammiz linaaly vaeiIsnsdseua Tagdouniion 1y

[ [ ] a 1 o

AU Ao IBMIeALLLaY (optical method) U MATIAMIIIENNAIBAUTA1AT (Hemispherical

photography ) (Jonckheere et al., 2004) & M5VID Hemispherical photography 310015518314
1 1 I a 4 1 4 1

¥94 Lertzmam (1999) na1391 (Humsiaszinmin laainms1daud fish eye aremeldngs

1 o o 9 1 Y o 1 AN ¥

W Tagordenananuduvoanas nagnmsuenszrintesiinunsaiy nwi Iadluniwygu

Y = = gJJ an yay a J 9

A719UUIA 180 04A1 MIVUNNNNUNILVVATIA0E uazms lsvay Tasnmisuasizrninly

o I
TU5unsu (Delta - T Device), SCANOPY, GLA uag EYE - CAN lasnannisvziilunisuen

1 1 ' A g ' 1
anuuanaNszrINauiiiuiesi uazdruvemsanuduld
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1. #Anianuulsisugionmalusen 33 1 uazilszilivanuulssiuves
= %’ = 1 = o T @ 3 d’d 1
Ysuanheulusen 6 1 (1291 2552 - 2557) Tusunomalvg Janiaasval NUwanszNUD

TUIUIUNIALAZNARAAYIINT

2. Usziliumansznunnananuulsisivvesduasnsdsuaunyasnsg

F1IITIUYN
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VNN 2

U

J an
Jaq gUnsas nazIEms

U

1.1 ¥aq

- AUEWITIWUE RRIM 600 112U 3 ulag 01g 16, 17 uaz 20 1) a1 aau
819131 My 5 duaredua dunerialva 3andadeval 1 uas uazwy 3 diuange dune
malvg 3ardadeval 2 uilag

- e iaanuen

- unyaIazATTATHAY

- nszauooa

- NTTAILATONUVDS |

2 ¢ a
- g@annesuaziinpual

d

1.2 gunsas

9 1 ~ 9 . .
- NABINYNTINYTID Nikon Coolpix 8400

J A Ao Y 29 .
auUdria fish eye NTUN MR 180 03m luunI510 8410 Delta - t Devices
(Cambridge, England)
Y

- 119IN3049 10 Giottos 31U MT 9242 taziauea 31U MH 1300

] A 4
- 1n309IannuanluaY 84o Delta-t Devices 71 HH2 taziiiannuiu

‘;I 1 PR2 (Cambridge, England)
9
- QoL
- IATDIFIULVALIDEA 4 A MU
] 4 Aa A a A
- apanAa eIl NG VA UAUEUENAN 13 aamas 811 75 Naamas
9

- FUINHAOANAQ DY
- Lﬂ%@ﬂﬁlﬂmmiﬂﬂﬂauuﬁ 3 (spectrophotometer) ;ju Uitrospre 300

4
- I50UVYT (vortex)
- 9NAIUANYUNYI (water bath)

1 [ 3
RN ININ IS NEARRIVEN



- Tiale vuia 100, 1,000 taz 5,000 TuInsans
- Jnas vua 50, 100, 250, 500 tag 1,000 Haaans

< [l
- HaARAEITUHIALEGN NAN Glﬂﬂul

1.3 Ml

naainlFumsnnSueisad lseea 18ud
- Tris
- Dithiobisnitrobenzoic acid (DTNB)
- Ethylenediaminetetraacetic acid (EDTA)
- Trichloroacetic acid (TCA)

asndilFlumsmBnaediurideae e 18un
- Ammoniummolybdate
- Ammoniumtavanadate
- Nitric acid (HNO;)
- Trichloroacetic acid (TCA)

a1 Flumsmyinanhaaylase 1&ud
- Sulfuric acid (H,SO,)
- Sucrose
- Anthrone

- Trichloroacetic acid (TCA)

13
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3.2 Yeyamsnlaaumlasanuvuduluamnaiu

1 3 Ay o 1 1 = d‘ L3 dy a o

ﬂﬂ‘ﬂ’i)?ﬂﬂ?"lll‘lfu ATUIU 3 ‘VIE)G]’E]LHJEN an 1.00 tUAT INDIAANUFUAU N

M3TauAazsEAL (10, 20, 30, 40, 60 LAz 100 LyuALAT) Taeld Soil profile probe (Delta - T,
[ dy a A A Y A dy a 1

UK) Iﬂﬂ?ﬂﬂ31u%uﬂunﬂ 110U LWE]TPT‘V]TI‘UﬂTiHJaEJ‘L!LLTJENﬂ’J13J‘]5111111lﬂ11l!,ma$€]§‘]ﬂ1ﬁ

AWAADUNDATNIYU 2556 - LADUNYATNIBU 2557

3.3 HaNanNeNg

=2 9 A

Y S o oA ! o ] a '
1J1!‘VIﬂéUﬂilaVlulﬁ}ﬂ']ﬂclﬂlﬁﬁfl]3le‘luﬂ']ﬂ‘ﬁlﬂlﬂlﬂﬁﬂﬁulﬁ}ﬁ]']‘ﬁu']ﬂwaWaﬂ LU
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a 9 ] a [ 1 A
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2 a o ¥
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AWAIRDUNYATMEU 2556 - LADUNYAIMEU 2557
Qv =) A
3.5 anuauilasalaen

v o v = o 2 A A A
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v

AUARDUADIAN 2556 - ADUARIAY 2557
a ¢ ¢ U~ TR
3.6 Innzriesntlsznoumaeduniilniena

< @ 1 ¥ A o a J J = = ¥
Lﬂ’]JG]’J’E]EJNuNJN!,Wf]u1ul,ﬂ’)!,ﬂ‘51$1’iﬂ1€)ﬂﬂﬂi$ﬂﬂﬂﬂ1ﬁ%’llﬂuiuu1EJN
v

1 [ ~ a 4 J %l
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Ia o a

A a s ¥ o
ﬂ'liJ'J%ﬂ?ﬁﬂl@ﬂﬁu&?ﬂﬂﬂﬁlﬂﬂxl%\uﬂﬁ'l (Gohet and Chantuma, 1999) N13UATIZHUIYINIZTNN

Il
1 (3 =)

a 4 " W a 4
Standard curve YB4W15 1RO IAAZ A INOMIAIANITZANTMIgAnAULEY (K) Y09a1502010
r'd Y
TagvuageusuMdNLsz@N5MIgANAULETI9INNIITIN Standard curve Adil
:'» Y
KSuc 1 = 1pafeds 0.9

KSuc Und = 1.90-2.00

KSucgd = Indifies 4.0
KPi = 4.00-4.20
KR-SH = 0.12-0.14

< ¥ o v A Y -~ a
3.6.1 mim‘ummﬂﬂmmzmﬂumnmimaam@ﬂszmm 5 EEUAINAT
= & 9 Y <3 Y ' J a A a 7 9
%‘LliNL‘LlE]ulll Iﬂﬂimmﬁmﬁﬂ (mummumuﬂuﬂﬂmq 1 Haaluag 817 2 LBUALUNT) mﬂuuclcv
a ) A 2 o 13 2 3 A o
waaﬂwam@mﬁemm”lﬂ“lugmamumefmmsm MUY 2 ﬁﬂﬂ!tﬁﬂ“l/]hlﬁaﬂﬂﬂNHLQmﬂU

] H 1 o 1 i o
AIDYINUIYN 10 wﬂﬂﬂlmmazsﬁ’u 314U 10 viaeanouiag ﬂﬂllﬂﬁ\iﬁ“ﬂWﬂWi'ﬂﬂﬁ’ﬂ\i

a A

o 4 ¥ Y ' ¥ o ' H o a < 3
MMy nrasalar minvasalal + Wivn 0.01% EDTA 5 yaaaas 1nUUI18
J { A aa ES o 4 ¥ @ I ¥ @ '

10 ﬁﬂﬂ/@%}uiﬁﬁaﬂﬂﬁﬁ 0.01% EDTA 5 42aaa3910UUUIWIBIUINUD Wuwihmiinraealal +

9 kY

UMD 0.01% EDTA 5 Jaaans + HIMin11e19 10 Hoa 91nUUAY 20% TCA 0.715 Jaaans

A Blsol v o & 9 [l Y v 1 1 1 9 o 1
L‘W@Tﬁu’]ﬂ’]ﬂﬁ]ﬂ@]'}lﬂuﬂ@ul‘llfl'llﬂ']"] ﬁ]zulﬂﬁﬁi’)ﬂ'l\i 2 d43U ﬁ'JLlGU@Qﬂ'OUfﬂQU']ll‘]JTﬂﬂW DRC

a =

Tagoufigaivgi 70 eeruwaod (Hunar 24 $11ue dwvesansazarslai ldvwlsua

U

a A J

¥ o Aa
anaglasd elunidvoanesa uaiary lsooa

a ¥ a Y 2 "o
3.6.2 ﬁWﬂ’i‘J\I”Imqum"yIﬂiﬁ Tﬂﬂl@iﬂuﬁa@ﬂllﬂ’)p\hlﬂﬁﬂgnﬂ']ﬂu

F1UIUAIDE19 10N 2.5% TCA 400 1uTasans a13a20819 (W1919) 100 lulasans uay

] 9
Anthrone reactive 3 'lu Tnsans Yarmaoa 1 liwerdremsouvdr nasniui llgulue

H ! Y
= IS

a I 4 ) ' @
AUANQUHYNN 90 orwaiFed 1iunat 10 iR tleasunal s lunzaz i

A

= o £ q9 < Y o o 1 A ~
Uszunmasangazis Maldarsazaredu udnirllianinisganauuaaiaiiuerinau
627 W 1UNA5
[ 1 A 9}:; 1 Y (o a 1 I
windaainmsganauudsladina 0.2 WlsulSmnamsaies iu
2.5% TCA 250 luTasans a13@20819 250 luTAsans 1uag Anthrone reactive 3 UadaAI
Y] [ 1 o a 1 I
windaninisganauuas ldgenidi 0.8 IdSulSumarsaree i

2.5% TCA 450 luTasans @15620619 50 1u1A3aAT a2 Anthrone reactive 3 HaaaNT



17

uruanuEnduvesyIasaluniie dad Tuasies 1 8as (mM/) 1ngas
[Suc] mM = ODx KSucx [(Fw+wl +w2)/Fw]

91N Standardcurve Lﬁ@

oD = AINsgANAUIAY

KSuc - midulszanimaganaunasvesylase
Fw - shwintheeaalumisensu

wl - shwinhindudenaealumiensy

Y ' o
Standard CRRC , 101118749 10 Heaaody ; wl =5 N5

¥ v 9 o
VUIYN 7 Henanoal ; wl =3.5054

o

Standard CIRAD , }

o : v o Y ¥ a
1HUNUDN 20% TCA %Qi"]ﬂﬂﬂ?5‘]5ﬂu'lcl1/iu'lﬂ'l\‘1lﬂﬂﬂ'l§

r_aoﬁ

w2 =
ANACNDU
9 ' o
Standard CRRC , Lﬁ‘]J‘l:thN 10 Wﬂﬂ@]ﬁ)g{u ;w2 =0.715 N34

9 f o
Standard CIRAD , LfdlﬂﬁWEJN 7 wmmﬁ’u ; w2=0.5n3U

a J [ Y ' o
3.6.3 WiSnaeiiunsgnoaness Taews suriaoaundunasunIny

[l a A aa @ ] H a .
TG0 1AL 2.5% TCA 1 Fadans a15620819 (1H1819) 500 1uTnsans uaz IN reactive
' ] '
500 luTnsaas Uarhvaea 1hldwardrensoauver nasaniuildianinisganaunaah

ANVBIAAY 410 U1 TUILIAT

o Y 9 a Gl [ 1 Aa A 9o’ a
MuaaNutNIuvotetunsdnegnesaluniie Uaa luasiens 1 ans (mM/1) ANFAT

[Pi] mM OD x KPi x [(Fw + w1l + w2) / Fw]

91N Standardcurve Lﬁ@

oD = AIMIgANAULAY
. LY a a( A a A J [
K Pi = mdulszansmsganauuavoeiiunsdvearlesa
Y ¥ 1 -
Fw = hwiniheae lunulensy
v ¥ Y 1 [ Y]
wl = Minnauaeraa IUNUIENTY

] 90} ! %
Standard CRRC , 1nUU1819 10 ﬁﬂﬂﬁ’é)g]ju ;wl=50354
< %’ ! %
Standard CIRAD , (VU119 7 ﬂﬂ@ﬁﬂﬁ}u ;wl =3.503Y
3 o = v o v 3 a2
w2 = UIHUNVN 20% TCA Gﬁﬁslslaﬂuﬂfi%ﬂuflﬂu'liﬂx‘uﬂﬂﬂTi

ANASNBDU
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Standard CRRC , 1A 111819 10 HEARDAY ; w2 = 0.715 NFU

Standard CIRAD , 1111879 7 Heaaodu : w2=0.5 N5

a2 a o Y 1 [
3.6.4 1S u1a5a79 1500a Taswssunasaunifndsnniny

) a a aa U ) 90’ a aa a a
UIUAIBYI BN 0.5 M TRIS 1 HaaaNT 7159739813 (H1819) 1.5 uaaaas 1ag 20 iaalua

) Y
DTNB reactive 50 11 1asans Uarhviasa i1lwgrdremseauvgr vasaniuiilliaaing

A A A
f}ﬂﬂﬂuuﬁﬁﬂﬂ?WﬂﬂT?ﬂﬁu 412 ‘Lﬂiumﬁﬁ

o a 4 1 Aa A %’ a
mmmmmﬁu%’umaﬁﬂW"l‘ﬁaaacluwmﬂ Haa luashens 1 ans (mM/1) NFaT

[GSH] mM OD x KGSH x [(Fw + w1l + w2) / Fw]

91N Standardcurve L‘ﬁ@

oD = AIMIgANAULAY
Y] a QO’ A A A 4

K GSH = mdulszansmIganauudIvedinig Isooa
y ¥ 1 o

Fw = dhminheaalunulensy
y ¥ ! 1 1 (%3

wl = dmininauseviasa lunUIenY

< ¥ 1 o
Standard CRRC , 10111813 10 Heaaady ; wl = 5 A5

V118719 7 Heaaadl ; wl = 3.5 N

a

Standard CIRAD , ¢

1 9 A
1MUNUDY 20%TCA “llii\‘icl"fflsluﬂ?i%ﬂﬂﬂﬁhﬁl%‘ilﬂﬂﬂ?i

ﬁo&

w2 =
ANACNDU
9 ' o
Standard CRRC, Lﬁ’U‘LhEJN 10 Wﬂﬂ@]ﬁ)gfu ;w2 =0.715 N34

Y f o
Standard CIRAD , AU8149 7 HEAADAY : w2 = 0.5 N5

a [ kS A a dy Y
3.6.5 11U UMY ILIINITINA (TSC)“I’T?E’J?J?N']‘EI!LM@EJ'N!LWQ

o 2 { [~ < v A J
(% DRC) W1iera Idannissvaniludon dnareduyauaznasuunszaivaenld

o o 9 o ~ Aa = I & & Bol @ Y
Wll']masllﬂ']ﬂll”lg uﬂﬂ@u%qm‘lﬁQM 70 e9rasFed 11unan 24 G]f'JIlN UAZHIUTIHUNLNUN

"
LN NOU (DW)

o P | v
ﬂmamrﬂmlﬁﬁumu@fmum mﬂqm
% DRC (Dw/Fw) x 100

o

U GERNTE,

o

v
MMUNUIYNER

3
U
3
Fw U
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o v
U

v \J | G = A
3.7 611a33an1wmﬂmiﬂnﬂqummumaﬂwwumu (Leaf Area Index: LAI)

9

lashimsnienmnsauasRRouNNIIAY 2557 DuABUTUNAY 2557 TiNs
3 9 A ) N . . v @
nUvDYadUaL 1 A3 AYYINAUA Hemispherical photography Uszneualgraudaitlal (fish
eye lens) NTUMN'1A 180 o9 Taal¥ lvuanmsarennealuta d1ended Nikon Coolpix 8400
[ 1 o 1 901 A g}z =, o ~ 9 a 4
JUDIYNIN uilagaz 10 NN Iﬂﬂ“l/l']ﬂWﬁfﬂfJﬂ']W“]ﬂnﬂlﬂﬂuﬁaﬂﬂ‘ﬂﬁﬂ UWﬂ'IWVIllﬂllﬂ’JLﬂ31$1’T

1 { y a L4 v v ' @

ﬂﬁ%iﬂﬂ!ﬂ'lmaﬂ LAT 910013 NAADIVDY LAWY (2552) Lﬁ@’)tﬂﬁW%Wﬁ"lﬂ’J"liJﬁiJWU‘ﬁﬁZﬁ’J'NWBﬁ
&1 A AY Y ] < A I 1 a v Ay Y 1 Aa o
Wu‘ﬂﬁl‘UVlulﬂﬂWﬂTﬂ3\1@1%18%\1@@11]1!?]1‘1]3\1 LL@%ﬂTI/IulWNﬂﬂ'len‘EJT]'JLﬂﬁ'I%WIﬂ‘EJITJﬁLLﬂiN

GLA WUI1 aun1IHa NN WHTuuuiduase y = 2.4683x - 1.1691 (R* = 0.89)

'
! o

1 v A dy A A [ Y A Aa 1 ] 9
druarinunluiwaalulugauds wSoudasnlinidinit 0.48 luawsoldaunis
1] 1 [ g’/ =2 9 1Y (Y= dy d‘ 1 [ 1 9
y=2.4683x - 1.1691 Tunsisua aaiiu edeslumartinunluvessanguainainaie
¥ I { % 1 o { o
aums y = 1.6413x (R’ = 0.76) g uaumsn Idduar Iddaunu y fgud v ldaunsavens

k4

1 v A& A A 9 1 Aa 1o 4
mmmmuwuwimn"lmnﬂmwamemm”lﬂ

3.8 msdSuarveanbasnsaemsnasunaigioimanumswaneans

¥
A

[ Jd a [ [ H
TagmsdumbaliFeannunbasns laun aauf 1 Joyaiuguveunsasng
¥1IAIUGINITT a2uN 2 a2l USua siamazieldveanananainaIueani
1 A ~ 1 ~ Y o 9 A o
A7UN 3 5LVUNTA LazdIUN 4 VBAIDIUNANTZNUVBIANNL lansouNlanolavenia
a [ d' = d' 9 [ (%
wsbgnanazaay tioAnySouly Joui gilassa uazdordusnuzuuimalunmsl fuan
o A Aa 9 a A A A 3
MIAUIUNITHARIIINITIvBUNEATNIAeladaIngioimanlasuuilas iwerdu
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UNN 3

Han1Inaaoy
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