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Abstract

The effect of 2 tapping system, double cut alternative (DCA) and single
panel according farmer’s method, to latex yield, total solid content, bark cocumtion,
growth and tapping panel dryness symptom was evaluated. This study was conducted
in 2 rubber clones: RRIM 600 and RRIT 251. The plantations were in Khaen Dong District,
Buriram Province. This experimental area has an annual rainfall lower than 1,200
millimeter. The range of the study in the rubber clone RRIM 600 was continued 2 years
(2013 - 2014), while the study in in the rubber clone RRIT 251 was done in 2014. The
result showed that DCA system increased latex yield 9 % in RRIM 600 clone and 10 %
in RRIT 251 clone, but there were not significant difference in total solid content in all
2 clones. The DCA system reduced the girth increment of RRIM 600, but there was no
effect on growth in RRIT251. Moreover, DCA system had more bark consumption than
the farmer’s method in both clone. However, there was not significant difference of

tapping panel dryness symptom between DCA system and farmer’s method.
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waldea wazilloldszuunIaniianudgeluiuniungamgionn MlAdueansuantoInis

Y
v v 6

Waonuisgandinsldszuuninund Gawe, 2540) dwduiugensiiduiianinaglesaly
ihenashaggouneromaiinenisudenuisnnniviudensiiduiunanaglasaluthens
g¢ dalldszuundafifinrmigaazilonarinlifusnsmnuansenisidenuisgsninssuy
n3nftan1tusnsuusin iesannisldszuunindvinliusinanionsiigapdelugeniniensd
Aaareitusnlvd wend uasany (2502) Menuinsldssuuniaiadidiu ndannu Tu
g199n5TUS RRIM 600 ¥ildugnamnsfiemsiudenuiaedogegn(9.25 wWedldus) dmsu
nslfansiafigaiiens 5 wWesdud v 3 Wou ViliAnensiuRenuiuads 16.22 - 21.37
Woesidus neduensmnaiifongnniusansenmaiuienuianniuiagnsnias uudon
senlmisllenmauanionisidenuisunnnimihndafidudenusn
drufueinisidenuieilintuusnasesnin 3un3n “Tapping panel
dryness: TPD” i fudnuznisanasmdeniavealvavestiiens esninauiinnfives
dodeuinauuiensnams Tnsermsdnanliusngdnuasiiaunfuinaneusnaisu
de Fay waz Jacob (1989) WUtAne1N15 TPD v83en9wn31 eonilu 3 szey Ao szazusnien
ihenafndulilasiiase uasiiviinashenafivtuegsdng vimsesnda Tasluszesiinig
Inavenienserldaiiauerhsesnia dsenluduaraiiveninudensnsesiionnisus
svevfioaiuszesfinslvareniensiosniiszezusn Insdufiuansiuiiuiwessosnind
USuanfsduniuiy iesaniinnansearedvesiudifuislumeiudrauasiuansvessos
n3nlasfiuiiiuieiuasisusuassumisiliuiuey wasssosftaniussogiudenssd
pmsuisaindiluauiiuiensey lneszevinanliusmnguemiensusinasesnsa Dain
uayAnLy (1995) $19ln Venkatachalam waganiy (2007) 9184 HUSNMNTITLEATEINT
TPD figunuuvaslusiuiunnirsarndusrsmisnnd TnefimafisturesasTndidlnd 2
@10 Ao P15 way P22 fiduun 15 uay 22 kDa (Sookmark et al, 2002) dwsusinisiden
widnenn1snileiifidendefuennis TPD Ao 81113 TPN (trunk phloem necrosis) #3001
Funi7 “Bark Necrosis” lagen1sfsnaniidueinisiauninieadsingrvesvieanisi
Aeduosmusssued Taseradatuuinalaudusims aeluudensns uasuiin
':?asJGiaswdwéfuml,mzﬁ'qmﬁuﬁ:ﬁ (Charoenwut el al., 2007) Lﬁasgmﬂﬁaﬂ%u’uuaﬂaaﬂ
annsouduuiudihmaduluauiedinn Tsdnvaesdindrifaanmafiviuvesasuny
TJulazdniuluroomsuazivaanisslaun (de Fay and Jacob, 1989) laguunn Wagdnuwiy
ﬁﬁuaguiﬁuazé’ummqumwaqa’mi dmsuamguateinisnenandelianuis aagulaegng
TaLauIN191nerls 31AN1591891U89 Peyrard warAmg (2006) warPellegrin uazAmuy
(2007) 81310 Pierret uazamy (2007) wui1 91113 TPN LiléiAnarnideannnlsndia Tas
Nandris wazaniz (2005) lafsaunfgiulii fusramnnidernsdnaninedanvnman
arandniuliiaysaiseninsdunonasAsiugd uenandfuersmnaifiuanseinis TPN o719
LﬁﬂmﬂamwmmﬁﬂmﬁmﬁauLLﬁamﬂm"1é}’umqﬁﬁamWUﬂa(lsarangkool Na Ayutthaya et



al, 2007) uagnuirdussiiiernisviiensuielidnsinisaisiigendifueisund
(Isarangkool Na Ayutthaya and Do, 2007)
ogslsfmuanmsAnuszuunisninaessesvideaduminiaiiuanliiae
finmeaeuszuumsniauuuasssesluiiuiivgnenduniang fusenideaniie Segndalvidy
fluiiugnenawsisll (non-traditional area) fiarmuriswdannndfluaeld dafunsirszuy
nsndanuvassseslunaaeuluiiuiinianz usanidsunieluadadsjadunimaaeuszuy
nsn3auvuaesseslusEAULUAINYATNS (on-farm research) Fsusnainuanisnaassdiay
afunnudesiuliuiinunsns Sadunsieneamaluladszuunaniauuvassseslnenseg
.nuasnafgnensluniang fusendeaniafeBnmands uenanilszuunmsniauvuass
seelenmalasuanudisudmivinunsnsguanendlunians Tuesnidesmilennninluniald
idesanninuasnsgugnenslunmansusenidsanielasdnlnaiduinuasnisedes dald
Lssumeluaseuatlunisninene (@1a uazaay, 2555) datumssumaluladsyuuns

ﬂ%ﬂﬁ]&‘ﬁﬂﬂ’ﬁ%‘l.l@’iﬂi@&lLmﬂ@ﬁﬂiﬁ’m@ﬂﬁﬁu&lﬂ%ﬂiﬂ
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5N1INAADN

Fadenuuasenamnanvennvasnagugnensluiiuiififduiiadusing
1,200 faduns luufisnnouauns Smiayasud wagldensmsn 2 arewug Ao RRIM 600
Wag RRIT 251 91g 7 U 3aununnaeduSeulis uisn1sniawuuaesesnsn tagwug
RRIM 600 fin13n3n 2 wuu fe wuuineasnsiaenda 1/3 a1y uwasninaesiuiunieiy
(1/35 2d/3) wagn3naessosndnlnonindesiutiunilatu DCA (2 x 1/35 2d/3) F415u
andunmnaaedlugs (01 7 U) Wan3adusnlul wa. 2556 due1eiug RRIT 251 1013
NAADUNITNTA 2 LWUU AB NIALUULABAINTIANTA 1/3 anAulaznankuuiuiuiu (1/3S
d/2) wazn3naedsoenIARuUTULIUIY DCA (2 x 1/3S d/8) f1eg1935UUN1TN3ALAAT LY
AN997 1Imaawqﬁqaaaawﬁuﬁ:ﬁiwzﬂqﬂwhﬁ'u 7X3 LA

yhmafuteyanandslnetuiinduneTuiiniald Wesdudidosauis ns

a a

LS ULATBIAIAU LATAINAWUFDNUABNNSONTIE19YBINITNIABARLLUU LABAISANEN

o
v
v o

Asell Audunmsaeillondusseziigt 2 U uagfnwin1sonsinisiine 1n1sntng19unue s
FPUUNTNIALAAZLUUTI8T 2IUNUAITVIAGDILUY one tree plot design Tnadl 2 NIALUUA

1 v 6 1 a & gOJ J 20, a 4 a & a v
Tugnausasiug lagudassnwund 3 91 usazglenauseanns 20 fu (1 N3aue Jauens
Laitloenan 60 siw)

a a I aa
MA1919N 1 ﬂqiﬂiﬂﬂqﬂiuumagjﬁﬂqﬁmmaEN

Treatments Mon Tue Wed Thu Fri Sat Sun
RRIM600

T1:1/35 23/3 Tap Tap STOP Tap Tap STOP Tap
T2 : 2x1/2s d/2d/3 (DCA) Tep hish Tap low STOP Tep hish Tap low STOP Tep hish
RRIT251

T1:1/3sd/2 Tap Stop Tap Stop Tap Stop Tap

T2 : 2x1/3s d/4 (DCA) Tap high Stop Tap low Stop Tep high Stop Tap low
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1% Ao o=
?JE]Q?‘WI‘U‘LWIﬂ

1. HaNARNENY

= = a Y A ] aa o = a
LU?EJ‘UW]EJUTJ??J']WU']EJ'NV]IG?LULLWﬁS'Jﬁﬂ'ﬁ‘ﬂﬂa@\i I@EJ‘UUV]ﬂNﬂNaG]EJ']QﬁT]ﬂ

wmdnienaduseduyniuiiviinisnia
2. Usunauvaandeianualuiinens (Total solid content; TSC)

duiiudegisiienuiiouas 1 ase luwsazdveasauenuaazau dluds
Wwiinan wdanntuihlveufigamail 65 asmiwai@ed win 24 Flue Y1e9AkILN1TaUIN

e minuie uazawin lngldans

TSC = Pnnwsie (nS4)  x 100
YINUNY19dn (NSU)

3. AnuAuUAeLUdan

dmsumsinaudulienddonvessesnia insinAanailagldane
o vhyuasanniusesnia dan1mi 2 ihafilaumsaiednwiniunialusevdnia uasau
1% 41' 1 a < 1 a a Vo1 Y A A N ! ]
Mg 10 Wewdamihewuiwasidumbeliaduns wlamavdulionlionadudonss
nsatumhefiadiuns lnevihnsinanuaudesddenynineu

AN 2 F55IAIANNEUERIUADNUBITRYNTA
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4. MIRIYAULVDIAIAULNNIT

Tanssyiulavesdsuasasnlugneun1silaniaiisesuaugs 170
LHURLIATIINAIAUY MENTANTARAIIINTIALEUTOU N AULIINISINNLFDY

5. NN5UTEEUBINNSIURDNLAG

¥msUssfiuseiunisiinensiUdenuiwesdiugnanisiieuas 1 ads 3
A1UNTAUUITEAUNISLANDINTISIUADNLAIVDIAULNITININAIINEIITOYNIA LALLUINTT
Useiliuoenidiu 7 sedu Sadnudasannisnisves wend waseae (2542) fil

seau 0 = euund (No)

S¥AU 1 = fulannsildenwsia 1 - 20 Waesifudvesanueisesnsa (N;)

S¥AU 2 = Auilennsidenuiia 21 - 40 Wesifuduasninueniseansa (Ny)

SEAU 3 = Aullannsiuaenuiie 41 - 60 Wasdudvasanuenisesnsa (Ns)

S¥AU 4 = fuilannisildenwsia 61 - 80 WasidurRuasniueisasnsa (Ng)

SeaU 5 = Aulennsienuiia 81 - 99 Wesifuduasninuenisesnsa (Ns)

SEAU 6 = Aullann1siudanuiie 100 Wasdufvaininuelseensa (Ne)

PNTuAWIMUeSEUADINSURDNWITBIAUENNTINUATINE1IT08N3A
(% Dry Cut Length: %DCL)
lgAUINAINGNS

(N;x0.1) + (N2x0.3) + (N3x0.5) + (N4x0.7 + (N5x0.9) + (Ng)
% DCL — x 100
N0+N1+N2+N3+N4+N5+N6
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n1sneaa 1 Useansnmvasseuuningassaslugnsaeniug RRIM 600

31NN13ANBIUTEANTAINTTUUNTAADITRY DCA (2 x 1/3S 2d/3) Lilgufiu
sruuNanIaeaiBinuaans (1/35 2d/3) lugnsaneiug RRIM600 ddlunsmnassiiduiunuy
siowiles 2 U Rausfiquisu 2556 Sesurau 2557 Faszuu DCA vintsndautiiuudiaidugs
niuRY 120 o waguthanaduninfididugeainiiuiu 80 eu Hamsedwtumsniantiuy
Fanndt 3 Swansfndedl Ao

200 | P3| P2 | P1 P3| P2 | P1

¥

v2

/

Height from the ground (cm)
(=%
=
=

[/

_ ¥

V%d

Ground Level Farmer's method DCA

AT 3 NININFBITLUUNITNIAYWAIUITNUATAT AENISNIABUUEADISY (DCA) Tuesane
WS RRIM 600

NANAS

NN3NEAENIENETEUUNITNEAEDIT0Y L NANAR HadUNANARUN B IR aASs
N30 wasNandnsnselgeindinsniamessuuinuesns 10 uwaz 7 Wesidud audiumnsng
7 2) Fawansanwadilldululufiemaienfunisineiidiun fe nsn3nszuuaedses
Szi'gsJLﬁmmawémmawNwwwlﬁ (Gohet and Chantuma, 2003a, 2003b; Chantuma et al.,
2007; Chantuma et al.,, 2009; Chantuma et al,, 2011; Rukkhun et al., 2012; Sdoodee et
al, 2012) waziilovnsiassinavessyuunIsnIndesTesanIsiunandns1slussfiuse
Fou nudszuunmsnisasssesihlifitherafsnnntulurisgaiu Gones - naiamegils
Amunisn3aenddudd 1 wuiiendurlsteulanialuieusuiney 2556 fUsunaniingy
wnnilutrsngaulszanm 15 - 2.0 wh (1wl 9) Samadisturesiondutsasggma
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invgdauisafeatunszuasnisaiisiisnsmesdugianadsldunannssuaunis
Huamgviuas Sensrurumandavosihenslulaeggiiinannsruiunsdunsesiuadly
srpvnafisuIutiugg wenindorafinnlulaeggiusnfinisedeuieemisin
fuazanlugiu ildaunsondmhendldluinniiniy

USunauvaudenavualutngis

NNANYINAVDITLUUNTA 2 WuUApUTHINTR TN manlutens (TSC)
! =) ] ! a < - = ! =3 A
wuirszuunialiiinadeusuiuveswdalutiens (nnit 5) egrlsinuluiiounsngiau
2556 F9Jug193uN15VIARRINUINTEUUNIRE U LN AT SHUSINawetudlunensgendy
JPUUNIAARIT8Y (P<0.05) FeUsunauvasudslutingnsuesensaneiug RRIM 600 drnaglugag
27.2 - 35.5 Wedlgud

AruauUaswUAaN

AsAnwIMIeEIuALAUIEsaden nuinsEuUATSNIAEeIs0Y DCA &
AMuALUENIUEeNUINNINSEUIUNNSNEATe NEASNSUsEunal 18 way 14 Wesidud Tud
W.A. 2556 LA 2557 AIUAIRU (1151971 3) mmamwﬁwaﬁiwumiﬂ%aaasaaﬁms
?TouﬁmLﬂﬁaﬂqqm'ﬁigwmiﬂ‘%ﬂima‘i%mwmm Ao nsiinensnsynsdaninaesmin
Tnefnsndanseduantuuasaiiaramdeniulutialandalvg Tuseud shlsisuensd
nMsaaddeaudeninnninnisnislussuuuni

A191991 2 HAYDITTUUNTA 2 WUU AONANEAS (ﬁ?%ﬁﬂ&?ﬂ@i@ﬂ%ﬂﬂ’ﬁﬂ%ﬂ LLazmamémﬁia"ﬂ)
g19a189ug RRIM 600

Latex per tapping (g¢/tree) Yearly yield (kg/tree)
Treatment
Year 1 % Year 2 % Year 1 % Year2 %
Farmer's method 131.11 100 112.19 100 14.16 100 13.01 100
DCA 144.18 110 120.33 107 15.57 110 13.96 107
CV% 12.83 9.12 12.83 9.12

Year 1 tapped from June to December 2013. Year 2 tapped from June to October 2014,

** indicates significance at P<0.01, respectively.
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250 A
] Farmer's method B DCA
200

150

100

g/tree/tapping

50 A

»H \;{’) Q;\"’J ,\/") \t\'}) 4:\,") (,'\"b (\\?‘ > Ng ,\?‘ > > /,\?‘
Yo FF ¥

’

s

NN 4 NAVBITEUUNIINTALNN 2 wuusianandnunenslug1asiug RRIM 600 seninaiou
figuigu 2556 - §u11AN 2556 UagiAauilguigy 2557 - §ua1AN 2557

35 - O Farmer's method M DCA

29

TSC (%)

23 1

20 n T T T T T T T T T T T T T T

AN 5 NATBITTUUNITNTAYIY 2 LL‘UUG\ISTJ%N%H‘U@QLL%QﬁQMNﬂIUﬁWBN (total solid
content; TSC) Tugsaneiug RRIM600

N15L230LRULA

mﬁmLé*uiamqé"]éfu%zéfumm@qmﬂﬁuau 170 91 WUINNITNINADITOY
DCA uazn1snaanaisinensnslifnnuuandety (i 6) urshsinsifiuiuvesdy
SOUNNUININSNIAEDI508 DCA ¥lHsnsinsiiiuturenduseursosniin1sningaeds
NwRINs (P<0.05) Tudn3adi 2 w.a. 2557 (A ndl 7) Fansfiszuuninaessesiensinig
Wiaiulafidesnindnazsiaiiesninnisudaduseninanisiinandnuasnisiasqgiivla
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(Gohet and Chantuma, 2003a; Sdoodee et al., 2012) Lilos@28n1503ATEUVADIS D8
USinanignsnnnimaniadessutinuasng deuawnsazauduni alsgniluldluns
aSawandn vlemsfivuldlunsdaadunsaiyiulavesfivuesas Swilisnsnig
dutuvesddulussuunsnsnaessestiosniisruumsniamuisinumsns

A131991 3 NAVBITTUUNSA 2 kUL sionududoudianvesensangiiug RRIM 600 Tud
2556 way 2557

Year 1 (2013) Year 2 (2014)
Treatment
Total 1 Total 2 % Total 1 Total 2 %

Farmer's method 34.53 34.53 100 47.03 47.03 100
DCA 40.92 118.48 53.93 114.67

P-1 19.25 19.76

P-2 21.67 34.17
F-test *x *x
CV % 3.01 3.88

Year 1 measured bark consumption from June to December 2013. Year 2 measured bark consumption
from June to December 2014. Total 1 is total bark consumption (cm) of each cutting panel. Total 2 is
total bark consumption (cm) of cutting panel P-1 and P-2.  ** indicates significance at P<0.01,
respectively.

7 —{*+Farmer's method —#—DCA
54.0
52.0
50.0
48.0

46.0

tree girth (cm)

44.0

42.0

Do

I I I O N T R Y
N NN NN NN NN N Y Y N
SRR O AR R S RN
IR A I R IR AR ARG

* O
NS NN
oé' eOA 000 \’bo

AT 6 HAVBITEUUNIINIALN 2 WUUABLAUTOUIEIAUTDIENNITIETUS RRIM 600



1.6

1.4

1.2

1.0

0.8

0.6

0.4

Girth increment (cm)

0.2

Year 1

17

] Farmer's method
Bl DCA

Year 2

AN 7 HAUDITTUUNITATAYNE 2 LWUU ADDRTINTISIANYDUEUTDUINEIAUYBIE19NITIENE
g RRIM 600 Tud) w.a. 2556 (Year 1) uag 2557 (Year 2)

N15UsELUDNN1SURB NI

n15Useiiiue1n1siudonuis (dry cut length; DCL) ¥99819WI51@8 WU
RRIM 600 TuLAausunAL 2557 WUI152UUNITASTANY 2 WUV LUEAIIULANFA199999701S
Waanwm 1agszuun1InIan1uisnemsng 3 DCL 4.94 Wasidus drunisninanesasd DCL

3.20 LUastdua
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n1sneaa 2 UsEansnmvasszuuninaassaslugneaenug RRIT251
31NN1SANYIUTEANTAINITTUUNTAARITRY DCA (2 x 1/3S d/4) iigufiu
SLUUMINIANNTBINYATNT (1/3S d/2) Tugeaneiug RRIT 251 lnemsfnwasataniiunis
1Y (w.f. 2557) Fa52UU DCA YN1INIANTNUUTSRUEIINNUAY 120 B Lagntaasy

a o w & a y 1% Y} = 1 o = )~ = o &
ﬂﬁﬂmaqmuq%ﬂﬁlﬂWUWU 80 «3l ﬁ\‘i@]ﬁ\‘mquﬂ‘Uﬂqiﬂﬁﬂwu’]‘Uu ANATINN 8 UNANITANWIAIU AD

200 | P3| P2 | P1 P3| P2 | P1

150

P

Height from the ground (cm)

100
vi \
x Vi
\1
0
Ground Level Farmer's system DCA

a ° a aa a
ATNY 8 NTNAADITETUUNITATAYIHNUITLNYHRINT LAaENITNIALUUEDITOY (DCA) ELUEJ’NEV]EJ

Wug RRIT 251

NANAS

nsn3aenediesruun1snindesseslugnsaneiug RRIT251 vhliiinanansis
Funaramiensionsansn LarHaNAnTINRalgIndIN1sNInMIEsTuLINEAINT 10 Wasidud
(13797 8) Faman1sinvpSeifululufienadeatunisAnuves Gohet and Chantuma
(2003a, 2003b), Chantuma et al. (2007), Chantuma et al. (2009), Chantuma et al. (2011),
Rukkhun et al. (2012) wag Sdoodee et al. (2012) fie N1INIATLUVABITOLTILALNAHAN
gasenamnsld warlunsneaesd 2 dinan1sAnudenadastuntsaassd 1 Tugeaneiug
RRIM 600 819l uiilotUSouifisunandnlanesiuszvinagnsaioius
RRIT 251 uag RRIM 600 Wuing1sateiug RRIT 251 finandndindn RRIM 600 B9LAna1n
Unahensitlddendindamniy uazszuunsniadienuiidesndt eminesansiug
RRIT 251 Tfsyuunisniasuuiuniuiu duaeiug RRIM 600 Tdssuunisniniuuaesiuniy
1 %u Yadefiddaysntasenis desmnnfiufidlunuiuddivmaniruselsni 1,200
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Taduns Feonvdwmalinisiinandnvesensaneniug RRIT 251 laifinuuszdnsaimvesany

€
=
2N

e silesinavessruUNsnInaessessonsiiunanans1dlusz iy
seiteu nuhsruunsniaaessesriliitissginimaniaauisinuasnsifeuynifiey
(il 9) BedudTeuiisuszuunmninassseslugnsaneug RRIT 251 AU RRIM 600 WU
g19a189 UG RRIT 251 1N15M8UAUDIRDIEUUNIINIAABITREARBARANIANITNANANTIETY

aneug RRIM 600

dl = ' a H o i & = a 1 a
N15199N 4 NAYDITETUUNTA 2 LUU ADNANARN (W1UUNYINDATINITNTIA LLa%NaNamﬁ]@ﬂ) 1‘14

g19a189ug RRIT 251

Treatrment Latex per tapping % Yearly yield %
(¢/tapping) (¢/tree)
Farmer's system 94.66 100 7,477.82 100
DCA 109.48 110 8,648.96 110
F-Test *x *x

** indicates significant difference at P<0.01, respectively.

140 U Farmer's system B DCA
120 -
on 100
£
Q
Qa 80 A
i
N
g 60 -
+
o 40
20 -
0
Jun-14 Jul-14 Aug-14 Sep-14 Oct-14 Nov-14

Dec-14

NN 9 NAVBITTUUNITNTALN 2 Wuusanananingnsluganeiug RRIM 251 sening

Weullquigu 2557-5uau 2557
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USunuuaandananusluings

91ANSANYIUSHI AUV s InualudIe19 (TSO) LNUAMULANAIIUD S
USunavesudaianualutiensluis 2 ssuun3a (amd 10) Iaglugaegeeu (Famay -
ueney 2557) dUSuna TSC teeninludianguas (weriniew - Suanau 2557)

45 A
—{Farmer's system —-DCA
40

35 +

TSC (%)

30 o

25

20
Aug-14 Sep-14 Nov-14 Dec-14

AN 10 NATBITEUUNITAIAYIY 2 LL‘U‘UG]IE]“LJ%NWM“UENLL%QﬁQ%@J@IUﬁWBN (total solid
content; TSC) Tugaanesiug RRIM 251

ALAUAnLURaN

nsfnwImaduauAuenuden nudissuunisninaesses DCA
anuAndeniudenuinndnssuunianiavennuasnstszana 3 wWodud (nmil 11)
annnduviavesszuunInaanssosiinisauldonddengenitsruunisninlaeis
nuAsns A Msfneasnavhnisdianinasmiilnefinisninnssduiamiuuwagringng
wiaufulugradnnisivale Tuseul vilkduensiinsdaudoatdeninnninmsnialussuy
Un Bawileutunsdinsfnuilugnaaneius RRIM 600 Tunsmnaesd 1
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Farmer's system DCA

ANA 11 NATBITZUUNITNIALN 2 huusanuduldesudenlugisasiug RRIM 251

N15LA30uLAULA

a

INNFIAFUTBUNEAUNTEAUANNGINNTUAY 170 B3 WUIINIINIAEDS

[

598 DCA KaZNISNIAMIUATINEATNT BINUAIMULANANN AT ANILAUTOUIEINUY LaZDNI)
ASHNNTUYDIEY SEUMANU (NN 12)
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Girth increment (cm)
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Farmer's system DCA

AN 12 WATDITTUUNISNIAYIG 2 UV ABLAUTDUANAUY (A) LaLdnIINITANUVD LAY
FOUWEIRY (B) YRI819MITI@eNUg RRIT 251
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ANUFUNUSVDIVUIABIAUADNANDR

lun1sAnwiAnuduiusvesdrdusdeusuiadies wudntugrsaigwusg
RRIT 251 tarsuiivuisalugiusnnainenilaneasinsnazdusunainuduluisansssuunin
(Al 13)

150 - O Farmer's system ® DCA

&n 130 A1 .
Q
& y2 = 2.0723x + 19.671
S 110 1 r = 0.70%*
[}
5
>
N 90 -
S
9
>

70 7 y1 = 1.3918x + 33.155

r=0.56%*
50 T T T 1
30 40 50 60 70
Girth (cm)

AN 13 ANUdUNUSYRIvUIRdIPuARUSUIMTe19lY 2 SEUUN1SNSA (NSAEB9588 DCA
LaENINIAMNITINEATNS) TugemTaneiug RRIT 251

N15UsELUDNN1UABNWIAY

n15Useiiiue1n1sidonuis (dry cut length; DCL) ¥99819NIS1@8RUT

RRIT 251 Tutausui1an 2557 WUIISEUUNISASANG 2 WUU TUTAMULANGAI9U9991A1S

S v 1 = £y = = [y & al aa

Wasnuwis wwReatun1sAinessuunssalugnsaneiug RRIM 600 lagseuunisnsnmniuis

NwAINT § DCL 3.56 Wasidud diunisninaessesdl DCL 3.90 wWesidud vistiurazianve

nnsadunsfnudieglugidusn silinisuwanseinisiudenui dadunauiainnis
n3ndalaidenudaLau
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Abstract

The purpose of this investigation was to test the efficiency of double cut alternative
tapping system (DCA) on latex yield and growth of rubber tree. The experiment was conducted
in a farmer’s rubber plantation (on farm research) on clone RRIM600 at Khane Dong district,
Buriram province, northeast Thailand during June 2013 to January 2015. Seven years old rubber
trees planted in 2006 (spacing 7 X 3 m) were selected. The sampled trees were started to tap at
maturity stage in 2013. This experiment comprised by two treatments: single panel tapping
system as control (S5/3, 2d/3, farmer’s method) and double cut alternative-DCA tapping
system. The result showed that the DCA tapping system increased of latex yield by 9%, but the
bark consumption was slightly higher than in control. The girths in both tapping system were
not significantly different, but the farmer’s method had higher in girth increment than DCA
tapping system in the second year. Therefore, the DCA system might be suitable to the
marginal area and it should be the alternative system to improve yield without using ethylene
stimulation.

Keywords: Hevea brasiliensis, DCA tapping system, marginal area, northeastern Thailand
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1. Introduction

Natural rubber is key product for many countries in the tropical zone, as well as ASEAN
countries. Nowadays, the world harvested area of rubber is about 9.9 million ha, in which
Thailand represent about 21 per cent. The natural rubber production was about 11.57 million
tons in 2012, in which Thailand represented about 31.33 per cent (1).
Generally, the tapping system in northeast Thailand is a half-spiral (S/2) or a one third-spiral
(S/3) downward cut with frequency of 2 days in tapping followed by one day of tapping rest
in three days (2d/3). However, the price of rubber products nowadays was continued
decreasing. The rubber farmers need to find out of more income from rubber plantation by
increase of productivity.
By the other hand, double cut alternative (DCA) may provide an alternative to use intensive
tapping system to increase the time available for latex regeneration by splitting the tapping
into two different tapping cut panels and to improve latex yield without stimulation (2). The
principle of DCA tapping system was applied by alternate two cut panels to optimize high
tapping frequencies. The both panels are cut on opposite panels at different levels. The results
of previous studies on the spatial extend of the latex regeneration area recommend us to open
the first tapping cut on panel (P-1) at 75 cm from the ground and the second tapping cut on
panel (P-2) at 150 cm from the ground (3,4,5). Also, this tapping system can increase the
production of the rubber tree more than 9 percent (8). However, all previous research on DCA
was done in the suitable area for rubber tree in eastern and southern part of Thailand.
Nowadays, there was no data from the northeast Thailand where the annual rainfall is less than
1,500 mm with more than 5 moths of dried period.
This investigation was to evaluate the efficiency of double cut alternative tapping system
(DCA) on latex yield and growth of rubber tree in the marginal zone. The result would be the
alternative tapping system for the farmer to increase the production of the rubber tree in the

non-traditional area.

2. Materials and Methods

2.1 Experimental design
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This study was conducted in the farmer’s rubber plantation clone RRIM600 at Khaen
Dong district, Buriram province, northeast Thailand during June 2013 to January 2015. The
annual rainfall in this area was less than 1,200 mm. The age of rubber trees was 7 years old
which planted in 2006 and started tapping in 2013. The rubber trees were planted in spacing 7
x 3 m. This experiment comprised two treatments (3 replications): single panel tapping system
(farmer’s method, control) and double cut alternative-DCA tapping system. The number of
trees per plot was 20. The detail of tapping systems is shown in Figure 1.

The farmer’s method was the downward cut with one third spiral (S/3 2d/3) in only
one panel (started tap at 120 cm above ground), while the DCA was the downward cut with
one third spiral in double panels. The DCA started tap at 120 cm above ground for panel 1 and
60 cm above ground for panel 2 (Table 1). The example of tapping schedule expressed in Table
2.

2.2 Data collection and data analysis

The latex yield was recorded by weighing the coagulated rubber of each sampled tree in
each day when the farmer tapped the tree. The girth at 170 cm above ground of and bark
consumption were measured every month. Latex yield, girth and bark consumption were

analysed by Statistix version 8 (Analytical Software, Tallahassee, Florida, USA).

3. Results and Discussions
3.1 Latex yield

The comparison of latex yield between farmer’s method and DCA showed that the DCA
produced 9% of gram per tapping and total yearly yield (Kg per tree) more. (Table 3). These
results were similar to the previous studies that the DCA increases the latex yield
(6,7,8,9,10,11,12). For more detail the monthly latex (g/tree/tapping) was investigated. Latex
yield of DCA system was higher than the farmer’s systems more in the rainy season (August -
October) in first year 2013 (Figure 2). There was a seasonal variation on latex yield showing in
the dry season (November-December 2013) the yield increased around 1.5-2 times more than
yield in rainy season. This increasing latex productivity may be related to longer latex
regeneration time of two alternative panels in a tree, as well as food reserve such carbohydrate
reserves around the latex regeneration area.

3.2 Bark consumption



34

Bark consumption with the DCA tapping system showed higher bark consumption than
farmer’s system (18% and 14%) in 2013 and 2014, respectively (Table 4). It indicates that DCA
tapping system consumed more bark than farmer’s method. Similarly, Chantuma et al. (11) and
Sdoodee et al. (12) reported that the total bark consumption was slightly increase due to
reducing of tapping frequencies of DCA compared to the single cut intensive tapping system.
3.3 Growth

The trunk girth at 170 cm above ground in farmer’s method and DCA were compared.
The result showed that the girths in both farmer’s method and DCA were not different (Figure
3), but the girth increment of DCA was lower than farmer’s method in the second year of
tapping (2014) (Figure 4). It might be due to the competition of biomass between the growth
and latex regeneration sinks (7,12); because, the DCA produced more latex than farmer’s

method.
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4. Conclusion

In conclusion, after one and half year of tapping, DCA tapping system tested on farmer
plantation, DCA tapping system can give around 9% of yield than the farmers tapping system.
. A longer period of investigation is needed to assess the long term effect of DCA on yield
sustainability of rubber tree before recommendation in this quite marginal area of rubber tree

cultivation.
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Figure 1. Tapping panel management of both tapping systems. Farmer’s method was located
120cm from the ground and was tapped with one third spiral downward cut. DCA was

opened on panel P-1 and P-2 at 60cm and 120cm from the ground, respectively.

Table 1. Detail of 2 tapping systems

Treatments Opening

Farmer's method P-1, 120cm
1/352d/37d/7

DCA P-1, 60cm
1/352d/37d/7 P-2,120cm

Table 2. Tapping schedule of 2 tapping systems

Days Mon  Tue Wed  Thu Fri Sat Sun
Farmer’s method T T T T T
DCA T-low  T-high T-low  T-high T-low

T indicates tapping, T-low indicates tapping on low panel P-1, and T-high indicates tapping
on high panel P-2.
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Table 3. Effect of tapping systems on latex per tapping (g/tree) and yearly yield (kg/tree)

Treatment Latex per tapping (g/tree) Yearly yield (kg/tree)
Year 1 % Year 2 % Year 1 % Year2 %

Farmer's method 131.11 100 11219 100 14.16 100 13.01 100

DCA 14418 110 12033 107 15.57 110 13.96 107

F-test *% *% *% *%

CV% 12.83 9.12 12.83 9.12

Year 1 tapped from June to December 2013. Year 2 tapped from June to October 2014. *

indicates significance at P<0.01, respectively.
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Figure 2. Effect of 2 tapping systems on the average monthly latex yield (g/tree/tapping).
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Table 4. Effect of 2 tapping systems on bark consumption (cm)

Year 1 (2013) Year 2 (2014)

Treatment Total 1 Total 2 % Total 1 Total 2 %
Farmer's method 34.53 34.53 100 47.03 47.03 100
DCA 40.92 118.48 53.93 114.67

P-1 19.25 19.76

P-2 21.67 34.17
F-test * *
CV % 3.01 3.88

Year 1 measured bark consumption from June to December 2013. Year 2 measured bark
consumption from June to December 2014. Total 1 is total bark consumption (cm) of each
cutting panel. Total 2 is total bark consumption (cm) of cutting panel P-1 and P-2. **

indicates significance at P<0.01, respectively.
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Figure 3. The changing of tree girth (cm) in 2 tapping systems.



1.6
14
1.2
1.0
0.8
0.6
0.4
0.2

Girth increment (cm)

Year 1

40

OFarmer's method

mDCA

Year 2

Figure 4. The trunk girth increment (cm) divided into year 1 (2013) and year 2 (2014). The

error bar indicates the standard error.



41

Manuscript Il
Comparison of 2 Different Tapping Systems on Rubber Tree
clone RRIT251 in Marginal Area, Northeast Thailand

Sophea Nhean'?, Supat Isarangkool Na Ayutthaya'?, Patcharin
Songsri?,

Santimaitree Gonkhamdee! and Sayan Sdoodee?

! Department of Plant Science and Agricultural Resources, Faculty of Agriculture,
Khon Kaen University, Khon Kaen, Thailand, 40002
2 Rubber Development Department, General Directorate Of Rubber, Ministry of
Agriculture, Forestry and Fisheries, Phnom Penh, Cambodia
3 Department of Plant Science, Faculty of Natural Resources, Prince of Songkla
University,
Hat Yai, Songkhla, Thailand, 90112
aCorresponding author: isupat@kku.ac.th

Keywords: Hevea brasiliensis, DCA tapping system, Latex yield, girth, macro-nutrient

Abstract: Nowadays, the improvement of yield of rubber tree can induce by
development of tapping system such as double cut alternative (DCA) system. The aim
of this study was to evaluate the optimum tapping systems for long-term of latex yield
monitoring. This study was implemented in the farmer’s rubber plantation clone
RRIT251 at Khane Dong district, Buriram province, Northeast Thailand. The
experiment had 3 replications comprising two tapping treatments: farmer’s system
(single cut panel) and DCA system. Compared to the single cut panel, DCA increased
latex yield about 10%. However, the bark consumption was higher in DCA than
farmer’s system. The girth increment was not differed between farmer’s system and
DCA. The yearly girth increasing was around 2.4 millimeter per year. The macro-
nutrients content in leaves and dry rubber were not significant different; but, the P and
K content in bark of DCA was higher than farmer’s system. The range of N, P and K
content were 2.08-2.87, 0.23-0.31, and 0.60-1.02 % for in leaves, and were 0.46-0.78,
0.15-0.22, and 0.24-0.48 % for in dry rubber, respectively.

Introduction

Natural rubber (NR) exploited from rubber tree (Hevea brasiliensis) is the second
top exported production of Thailand. The NR about 4.17 million tons (provisional) in
2013 and 4 million tons (estimates) in 2014 was produced [1]. In Thailand, rubber
plantation areas are divided into 2 main parts: 1) traditional area comprises the rubber
plantations in southern and eastern part of the country and 2) non-traditional areas or
marginal area is the northern and northeastern part.

The optimum climates for rubber growth are 1,500-2,500 mm of annual rainfall with
less than three month of dry period, 100 to 150 rainy days per year, and 25 to 28 °C of
monthly average [2,3]. In contrast, in the marginal areas of Thailand, the annual rainfall
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is less than 1,500 mm with long dry period about 5 months. The rainy day is about 115
day [4]. Moreover, the growth and latex productivity of the rubber plantations have less
competition than the traditional area. Therefore, the problem of sharing benefit between
rubber plantation owner and tapper, the high tapping frequency is increased [5]. As
consequences, the tree risk high tapping panel dryness. In term of these issues, a new
tapping system, the double cut alternative-DCA, was established to aim to practice high
tapping frequencies [6]. With the DCA tapping system, the rubber tree is opened on
two deferent tapping panels on panel P-1 at 0.75 cm and panel P-2 at 150 cm from the
ground. This system was evaluated in southern and eastern Thailand by Sdoodee et al.
and Chantuma et al. [7,8]. The result positively found that the DCA system increased
latex productivity more than 10% compared to other tapping systems. Thus, the
question of this research was “could DCA system be suitable for the northeast Thailand
where the soil and climate condition are conversely inversed?”

Therefore, we purposed this investigating to evaluate the potential of the DCA
tapping system to increase the latex productivity and growth performance of rubber tree
in non-traditional area, northeast Thailand. The outcome of this study was able to help
the farmers to choose an appropriate tapping system for improving of productivity.

Materials and Methods
Experimental Design

This experiment was implemented from May 2014 to January 2015 in the farmer’s
rubber plantation located in Khaen Dong district, Buriram province, Northeast
Thailand. The annual rainfall was less than 1,200 mm. Clone RRIT 251 planted in 2007
with spacing 7 X 3 m and commenced tapping in May 2014 were selected. The
experiment had three replications (20 sampled trees per plot) comprising two
treatments: farmer’s system (single cut panel) and double cut alternative-DCA tapping
system (two opposite tapping panel in one tree). The trees with girth at 170 cm above
ground ranged from 43-45 cm were selected. The farmer’s system was tapped
downward cut with one third spiral (1/3S 2d/3) at 120 cm from the ground, while DCA
system, it was tapped downward cut with one third spiral with double panels at 120 cm
from the ground for panel 1 and 60 cm from the ground for panel 2 as shown in Fig. 1
and Table 1. The tapping schedule of both systems was shown in Table 1.

Data collection and analysis

The girth at 170 cm from the ground and bark consumption of the sampled trees
were measured every month. The latex yield (g/tree) was measured by weighing in each
sampled tree of tapping day. For dry rubber content (DRC, %), 5 ml of fresh latex of
each sampled tree was collected and weighed. These samples were dried in oven-dry at
60 °C. After that, the samples were completely dried; they were reweighed for
calculating the percentage of DRC.

The leaves, barks and dry rubber latex samples were collected in the end of this
experiment in November, 2014 for analyzing macro-nutrients content. For the leaves
sampling, the 6 sampled trees (3 trees for a leaves sampling) represented a plot were
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selected. The leaves sampling position were followed by Anuwat et al. [9]. For the bark
sampling, the tapped bark of each sampled tree separated into 2 samples (10 trees for a
sample) per plot was collected. These samples (leaves and bark) were dried 3 days in
oven-dry at 60 °C and milled before taken to laboratory for nutrient analysis. For the
dry rubber sampling, 6 dry rubber samples for a plot were chosen from DRC samples.
The macro-nutrients contents; Nitrogen (N), Phosphorus (P), and Potassium (K), of
leaves, bark, and dry rubber were analyzed by wet digestion with H2SO4:Na>SO4:Se
(1000:100:1). N and P were analyzed by colorimetric method and K was analyzed by
Flame Spectrophotometer. The mean comparison of all parameters was done by the
Statistic 8.

Results and Discussion
Latex yield

Compared to the farmer’s system, DCA system produced latex per tapping 10%
more than farmer’s system (P<0.01), as well as total yield (Table 2). Also the comparing
of the tapping system by monthly data confirmed that DCA increased latex productivity
(Fig. 2). Relatively with the previous reports found that DCA can improve the
productivity [7, 8, 10, 11]. Moreover, latex yield was increased during rainy season in
both treatment, especially in September and October (Fig. 2). This result maybe
indicated that the latex productivity had highly relation with rainfall.

Dry rubber content

The average of dry rubber content (%) of both tapping systems was not significant
difference. The range was 31.27 % to 41.70 % and 33.04 % to 40.25 % for farmer’s
system and DCA (Fig. 3). During rainy season, the percentage of dry rubber content
decreased because the amount of water in fresh latex increased. However, it was
improved in November and December during dry season.

Bark consumption

Fig. 4 shows that DCA led to increased bark consumption of 3% slightly than another
tapping system (P<0.01). It was caused by the farmer started yearly tapping with
concurrent double panel for DCA around five times before conducted the experiment.

Growth

The effect of both tapping systems on trunk radial growth showed that there was no
significant difference (Fig. 5). Moreover, the tree girth and amount of latex productivity
(g.tree’t.tapping™) displayed highly positive linear relation (Fig. 6). It means that the
latex will be increased according to the tree girth.

Macro-nutrient concentration in leaves, bark, and dry rubber
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After one year of tapping, the macro-nutrients content in leaves and dry rubber were
not significant different; but, the P and K content in bark of DCA was higher than
farmer’s system (Table 3). It maybe indicated that the high frequency tapping induced
the decreasing of P and K in bark. The range of N, P and K content in leaves were 2.08-
2.87, 0.23-0.31, and 0.60-1.02 %, while the range of N, P and K content in dry rubber
were 0.46-0.78, 0.15-0.22, and 0.24-0.48 %, respectively (Table 3). The comparing of
nutrient content in leaves of this study with previous work found that our result
exhibited slightly amount of N and K lower than previous work [12, 13]. It could be
caused from the period of collecting the leaf sample, because leaf age had effect to the
leaf nutrient content [9, 13]. However, the evaluation of DCA system need more time
for understands the response of tree in the marginal area. Also, TPD (tapping panel
dryness) and rubber latex diagnosis investigation should be done to be realizable before
recommendation

Conclusion

After one year of applying the DCA system on the farmer’s rubber plantation, it
exhibited that DCA system was able to increase latex yield about 10 percent compared
to the farmer’s system. However, the dry rubber content and trunk girth of both systems
were not different. The phosphorus and potassium content in tree bark tapped by DCA
were higher than farmer’s system. According to this result, it indicated that the DCA
tapping system should be suitable for improving the latex productivity of rubber tree in
northeast Thailand.
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Fig. 1 The tapping panel management. Farmer’s system was located 120cm from the
ground and was tapped with one third spiral downward cut. DCA system was
opened on panel P-1 and P-2 at 120cm and 60cm from the ground,
respectively.

Table 1 Detail of 2 tapping systems and example schedule of tapping syatems

Treatments Opening Mon Tue Wed Thu Fri Sat Sun
Farmer's system P-1, 120cm T T Rest T T Rest T
1/3S 2d/3 7d/7
DCA P-1,120 cm Thigh Rest Thigh Rest
P-
U3S 203707 2 Tiow Tiow Tiow
cm

T indicates tapping, Tiow indicates tapping on low panel P-1, and Thign indicates tapping on high
panel P-2.

Table 2 Average latex productivity as latex per tapping (g.tapping™) and yearly yield
(g.tree™d).

Latex per tapping

0, i 0,
Treatment (g/tapping) %o Yearly yield (g/tree) Yo
Farmer's system 94.66 100 7,477.82 100
DCA 109.48 110 8,648.96 110
F-Test ol *x

** indicates significant difference at P<0.01, respectively.
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Fig. 3 Average monthly percentage of dry rubber content of both tapping systems. The
error bar indicates the standard error.
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Fig. 4 Comparison of bark consumption of both tapping systems after one year of
tapping. The error bar indicates the standard error. Bars with different letters
indicate a significant difference between tapping systems at P<0.01.



a8

50.0 1~

40.0 -

30.0 A

20.0 A

Girth (cm)

10.0 -

0.0

Farmer's system DCA

0.5 ~

0.4 -

0.2 A

0.1 -

Girth increment (cm)

Farmer's system DCA
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Fig. 6 Relationship between girth of rubber tree (170cm height from the ground) and
latex productivity (g/tree/tapping) of both tapping system; farmer’s system
(opened circle) and DCA (closed circle). y1 indicates the trend between
farmer’s system and latex productivity, while y2 indicates the trend between
DCA and latex productivity.
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Table 3 The average of macro-nutrients concentration in leaves, bark, and dry rubber
in November, 2014

Leave Bark ru?)rb):er
System S (%) (%) (%)
N P K N P K N P K
0.09
Farmer 246 0.27 0.75 0.57 b 0.60b 0.56 0.19 0.37
0.12
DCA 241 027 0.84 0.64 a 0.76a 0.64 0.16 0.30
F-test ns ns ns ns * ** ns ns ns
L 0.23-  061- 0.08- 0.24-0.48
Range 208287 031 1.02 050-0.70 015 0.53-0.82 0.46-0.78  0.15-0.22

N, P, and K indicate nitrogen, phosphorus, and potassium. ! means that the range of
macro-nutrients concentration of both tapping system. ns, * and ** indicate non-significant, significant
difference at P<0.05, and at P<0.01, respectively.



