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Improvement of Tapping Systems to Enhance Latex Yield

of Rubber (Hevea brasiliensis)
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Improvement of Tapping Systems to Enhance Latex Yield

of Rubber (Hevea brasiliensis)
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Abstract

Recently, it has been reported that double cut alternative tapping system (DCA)
trends to increase rubber production with an increase of life-span tapping period. Therefore, DCA
tapping system was introduced to be tested in Songkhla province: on-station trail at Thepa district
and on-farm trails at Hat Yai and Namom districts. In the on-station trail, the result showed that
DCA tapping system of 2x1/2S 3d/4 could significantly increased 22% of yield compared with
the conventional tapping system . The treatment of DCA (2x1/3S d/2.d/3) significantly increased
yield (16%) compared with that of 1/3S 3d/4 tapping system. In on-farm trails, it showed that
DCA tapping system in Hat Yai (2x1/3S d/3) and Namom (2x1/3S d/2.d/3) districts trended to
provide higher rubber production than those of the conventional tapping systems (16 and 11 %
for production parameter of g/t, g/t/tree, respectively). Bark consumption of DCA tapping
system at the on-station was also higher than the conventional tapping system, and it was
significant difference between the treatments. However, there was no significant in the on-farm
trails. The circumference expansion rates of DCA tapping system at the on-station and on-farm
trails were not difference between the treatments of DCA and conventional tapping system.
Besides, there was no significant difference between the DCA treatment and the conventional
treatment in latex physiology (sucrose content, inorganic phosphorus content, reduced thiols

content and dry rubber content) and tapping panel dryness.
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sinasnaenas 715 lulasaas e ldesiuduiluden nasnminiimaeanaasanaiuamy
Y a = o o a ¢ 3 S Y9y o A
Pngamgll 4 evnwafoa awnsznuihmsdimagiihes @nsanu131a 48 42Tu9) iile
9 ] ] Y
ndeieslgiamsiimasadredinhsuiidisniouvuieusnd Mo utor azdI
9 Y Y
vosensazatwluihen  dmsvdmvestonahlmanSinaniesads  diuasazare
v v 3’ o a Jd a 091 a a 4 (% a
aredaluihens il amngdlsunanhaaglase Ysumetiuniovoarosd nazilsumls-

poaae 11/

d d
1.3.6.2 M3 IAzHivanlsznoumar uadl
a 4 o =1 =\ oy 1 QsJ‘ 9 o
A15ATILHBIAYTENBUNIITUANVDIT1819UAaEATIIEA DI
] 4
Standard curve ¥9IAMYUAAZ A 1NOMIAMITUUsZANTMIRANAUNAS (K) vosd1Taza1s Tay

4 Y
ﬂTVi‘L!ﬂEJEHJ3‘1Jﬂ1ﬁllﬂi$ﬁ“lfl‘ﬁﬂﬁﬂﬂﬂﬁuuﬁﬂﬂl@iﬁﬁa$ﬁ18%1ﬂﬂ13°ﬂ1 Standard curve A1l

K. = Wnafes0.9
K ym = 1.90-2.00
Koeg = I1NAIAB34.0
K, = 400-420
K = 0.12-0.14

R-SH

PBmnanihmaglasa 01de1ann131n361 Colormetric reation Tag1#
A Yy 9 0o q U v q ¥ o JA A ' . . 2
nsanuANUINTUge M lmhaaen lsauandd ey WusniEend Furfural derivative 599

o Aaaa [ oy o Aaaa 1 <3 o 3 1
M11n5e114a0 Anthrone Taorharangn Taaazilfnseredasias udvaz ddsnaiudaiu

=

& 1 oy 9 o 1 { a = 1 =
Wuﬂﬂl@ﬂjﬂlaf)‘a‘yiﬂiﬁ ’mummaﬂgiﬂiﬁﬂmuﬂﬂ’quﬂqmﬁgu 90 DIAMUHALKYTNDOU IV

v 9

o Aaaa o [ a J Aa g’ [ [ a
Whihilgnsen dmsumsinszidsinashnaylnsa Hduaouasil duaisazals TCA AW
- 4 a a { =y 1 [ 09)1 a
Wty 2.5 lesidud USuas 400 Tulasans luvasaudiniichilaudazviasa vdsonmiuay

Y
Msaza1ea08191u11e19 YSuas 100 ullliﬂﬁﬁ@lﬁ 1182 Anthrone reactive Y1103 3 Haaans

a 0 ] 4 ll ' | a <3| qu’
Uarhnaen 1hliwédienTouvdr guitgauvgil 90 esrwaren Wunar 10 Wi vmin

q

o ] J g‘ A o Y < 1 1 A Y A YA A
mllﬂuﬂumammamiwmiazmmu 2IUAINITAANAULAIAIYATIIIAAINITAANAULLA

U Uitrospec 3000 AN1IAAY 627 W Tumas mndasimsganauuaalddnii 0.2 1¥s

a < I a A
USmasasazats TCA anududy 2.5 wosidud Wullsuas 250 lulasaas asazaie
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degraluthoaiinsinas 250 lulasans uag Anthrone reactive 131105 3 Fadans Winsa
amsganauuadldgandi 0.8 IUsulSinasensavats TCA anududu 2.5 nlofidud 1l
Ysinas 450 lulasans asazanedesrslhoaiinsines so lulasans 1az Anthrone
reactive 151105 3 Haaans uazdnuANUDVTUYD Y TaTalune faaTuanien 1 ans

(mM 1) mugas

[Suc] mM = OD,,,x K x [(Fw + W1 + W2)/ Fw]
A "o s A 5
110 K = mdwnlszanimaganauuaaveniinna
Glﬂﬂi @910  Standard curve
Fw = vhmimhesaaluniineueansy
Wi = ihmdmibindudonaoaluniitensa

(standard CRRC =5 N35¥)
Y
w2 = hminvesansazals TCA anududy
¥ Y
20 % B lFlumsFni lmiheranans

ANAZNOY (standard CRRC = 0.715 N5Y)

=y a d [y [ o Aaa . .
YSinaeiiunsdeanesa o1denann15Unie1 Colormetric reation
a A J [ = Y o o Aa a I B A
yosoHunsoWeaoda Ao asawusziulnaume tazuuaa naluaislszneudgiganau
d‘ d’i o [ a J 1a a =4 Y] =] qg./’ [ dy
HANNANNENNAAY 410 W1 THNAT FMsUMTIAsIzHTIaetunToveaesa TTuneuaall
a2 Yy 9 a Aa aa Y A A a
PNATALA18 TCA ANUANTU 2.5 % UTu195 1 Uaaans luvaeaud Nl wuaisazaie
Y
fog1aliniens Usuas 500 TuTasaas 1ag IN reactive 131103 3 Haaans vashvaoa 11l
" 9 d’i L] z:y Y = [ qu‘ U U A Y d'i [ U A
WEAIATOUVET M43 5 11T HAINTUBIUAINTAANIUIAIRILIATOITAAINTAANAULE
1 . A o Yy 9 a N o o
I Uitrospec 3000 A1N81IAAY 410 11 Tumas wazminannudnduveteiunidloaosa
Y
Tuniie HadTuaaiea 1 4as (mM 1) gugas

[Pi] mM = OD,,, x K x [(Fw + W1 + W2)/ Fw]

410
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lile K -  mdulszdnimsgandunasveseiiu-
N3 gﬂ@ﬁ‘l’\l@%ﬁmﬂ Standard curve
Fw = twrihoasaluniinsueansy
Wi = smrinhindusonasalumiendy

(standard CRRC =5 n5¥)
Y
w2 = hminvesansazals TCA anududy
Il Y
20 % B3l lumsFnirldienanams

ANAENOU (standard CRRC = 0.715 N5N)

3mnarlseea ordenannsllfnsen Colormetric reation 9315

o aaa o . . . . . a o %
poa a1l 361101 Dithio bisnitrobenzoic acid (DTNB) tAaiiluenssznon TNB daganau

Y 4
A o v A

{ 4 o [ a d a a

ueananuemnay 412 i lumas  dmsumsuangilsalseea Tdunoudsll @
. Yy 9 a A aa Y A (A A
a15azan® Tris ANNANIY 0.5 Tua 151195 1 Uaaaas luvasaunniehila wuaisazaie
Y

fegaluiiens Usuag 1.5 Haaans uaz DINB 1511035 50 TuTasans Uarvasa 1 Tawen
9 d' [l Qy 9 =1 [ c?/‘ 1 1 = 9 d‘ (% 1 A [
Maniouvdl 113 5wl wasniueAmMIganautaIdIenIoinAINsAANALIAY U
Uitrospec 3000 ANNEIAAY 412 W Tumes uazimuisanududuvedlseealunide iaa

Y
Twa/Aed 1 aas (mM 1) augas

[R-SHImM = OD,, X K X [(Fw+ W1+ W2)/ Fw]
tiio K = mdulszdnimsganduusavedlsen
91N Standard curve
Fw = ihmdmbenselumiovesndy
Wi = hmdmibndusonaoaluniitensa

(standard CRRC =5 N5¥)
Y
w2 = hminvesansazals TCA anududy
Il Y
20 % B3l lumssnir ldienanams

ANAZNOY (standard CRRC = 0.715 N5
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- X v s 2 "y v o
PSnanvesnaunia uiheaa 10 veasedu  (laieeanms
a 4 I3 = S 9Y Y t:' q‘/ oy Ly 1 a
WIIzHieInsznouMeFAANTNAY)  FunamsFuihminvaoanlamavasa  (T) 1w
Yy 9 L 4 a A aan A g
A15aza19 EDTA aNuwudy 0.01 wosisua 1511935 5 Yaaans luviaea (T+E) ey
Y ] Y Y Y Y
fedatheeaaudl NFaimindgnase (T+E+L) Tassiimiinueatieaaaminy (T+E+L)-
o o o Y, Y 9 72 I (a
(T+E) vidganniuir lilanaznoudieasazals TCA anududu 20 nlesisud Usuas 0.715

a =

A Aaa o [ A g dy ~ 3 o o Y =
uaaang !,LaxmmumﬂumammimQm*nﬂu 70 DIAUHBAUNY Wuan 24 GH')I?J\T HIYWULTINN

U

Y
HiumsouLaaziou (Dw) AMuusuaniliesnauis augas

nlosiFudiloeaite (DRC) = (Dw/Fw) x 100

1.3.7 msdszdiveimatasnuia
o a [ a A Y 9 c?/‘ A
MINMIUsLLUTLAVMTINAIMTIABNUNIVDIAUENITT 2 AT A
Y] 4 5 [ @ a
AOUNEMAN WA, 2551  LAZADUNUATWUS WA, 2552 F9eINTOULNTZAUMTINADINS
= Y 9 =\ 1 a I o & o
a0 NURIUDIAUININITINUANVENITRINTA Taeulansiseiiuesnily 7 sau Fanauilaq
as 4 @ dy
MNITMMTVDI WD azaMy (2542) fail
52AU 0 = Auilnd (N,)
[ Y A A Y < I 4 ~
32AU 1= Auloimsulasnuma 1-20 oEuAYIANNEITOENITA (N,)
] Y A = Y S I 4 ~
32A1 2 = Aulomslasnuma 21-40 esITuUAYININENITONTA (N,)
[ Y A = Y S I 4 ~
32A1 3 = AUl IMIlapnuna 41-60 1o5IHUAYININEITOENTA (N,)
[ Y A = Y S I 4 ~
32AU 4 = AUl 1M Ilapnuna 61-80 1osIHUAYININEITOENTA (N,)
1] Y A = Y S I 4 ~
32AU 5 = AUl alasnumna 81-99 losIFUAYINIINEITOENTA (N,)

[ Y A = Y - 4 ~
TEAU 6 = Audenslaoniig 100 1o IFUAVDININNEITOUNT A (N6)

g o 72 o A v v
%'lﬂuuﬂ’lu’]ﬂ!&ﬂ@il%u@l@WﬂWilﬂﬁ@ﬂlﬁ"i\‘]"ll’E'J\WIUEHQWWTWHN?‘YNNEITJ

598139 (% Dry Cut Length: %DCL) 1agf1u2a191ngas

% DCL — (N, x0.1) + (N,x0.3) + (N;x0.5) + (N,x0.7 + (N;x0.9) + (N,) y

100
NN N NN ANAN,



26

UNN 3

Han1InNaaoN

A o
1. aMNNUNNAaeY

Y v
ANMNANUNNARDIVDIAIUKLIE@Y TP OF 02 luaniiddsuazdnaumaguiumm
o a a o a o @ @ (% I
AUZNTNINTTITUSIA UMIINFETIVAIUATUNS S UNONI T9nTadual vanuazilu
a 1 = I~ 1 [ g 1 aw a
ausuunse vazinanuilunsaaiadszunm 5.5 (Iasansiadarhedvenazusns, 2543)
a Jd (a qg/’ a I { I~ g

uaza1nmsnasznlsua lulasmuniua dsuavearesanduilse Teminosuay

= A 3 L1 A A [ = a d" a
Twunadeunnlulse TosuaeNsNIEAVANVAN 15 FUANATIINNUAU IUFIUNABDIVD
R \ o \ , A A qa o P
dunemaluguazduneuivdon wuat awud 1 JUsualulasaunmue 0.05 wesidua

Aa [ { g g { g e

Usualeaesandluise Tesminonvuas Inunaseundluilse Tosineny 5.55 uag 27.01
A Aa o =Y [ o @ ~ a A c?/‘ d @ 4 a
Haansuasn lansy eawdiay arun 2 Ju5ua luTasmunaviug 0.08 esidud Usua

] Y g \ d
Weavesaniluilse Tomidonwuay Inunmsdesumiuilse TovineNy 2.73 uay 26.47

(% 1

Aa A (% o W ~ S A 09; S I 4 a
Haansunon lansu MUaIAY aIudn 3 uﬂimm"luimmumﬁuﬂ 0.11 tesimua Usuw

)]

WoavosanmiuilszTomiaensuay InunaiFouintuilsz Joxiae s 6.03 uaz 85.39
A A o 1 A (% o w ] ~ a A 09)1 S 3 d (a

Haansuaon lansu awaey armaiun 4 J1sua luTasauianug 0.09 nesidud 15w
WoawoFanilulsz TeminoNyuazlSua Inunaseunidlui e Towiaons 2.58 uag 35.43

o a

Haansugon lansuy muaay

9 [

AMIVTIUNAADITLVUNT AUV UTDIT0803A TUB UND UMDY WUTAUTI90 NS

E4 1
v A A =

wdn &9l Ao aaudt 5 TUSinaluTasnuianua 0.04 wodidud Usinarloalo faiiiy
sz Temideiiuas TnunaFoudiidulse Tomiaofia 2.87 uay 2937 daaniudenlansy
uEEY aauft 6 TSualulasnuianua 0.05 nlesidud Usuaroanedaiiiiy
sz Temideiivuas Tnunadouiifuiss Towideds 12.05 uay 33.31 Jaaniudenlansy
aud ey aaud 7 TU5inaluTasnuianue 0.05 mledidud Usinadoaredaiiiiy
sz Tomiaofsuas Inunadoniifuls: Towinois 3.83 uay 47.71 fadniudenlandu
aIEY druaaud 8 fUSinaluTasnuion 0.04 mlofidud uaz Tnunmdouiiiy
UszTemiaeizuazSaeanefaniulse Tomideds 3.38 uaz 15.70 Haaniude

nlansy auainy
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1 3 1 a H ) 1 1 Y]
AANUYUNITAANVOIAUVDIAIUN 1 2 3 tay 4 Tudunonialvauminy 4.84
o @ 1 1 I~{ 1 a {
5.00 5.03 1Az 5.10 MUY aIuanNUdunsaauesauluaIun s 6 7 uay 8 Vo9
Y v
SUNDUIMNDUTAUNINY 5.16 5.80 5.64 1AL 6.14 MUY FIUANHULITLOAUVDIAIUN 1
= dy a I~ a 1 ~ ~ Y] tﬂy I~ a =
2 uag 4 YanvauoaluanI NI UNT 1w vusNaIUN 3 anyauzve o uAuIvden

1 qa: o [l Y] g a I a 1 [ {
Fuarund 4 lusuneuvvey Hanvaziioailuauniiedus v aaaaaluaisian 4

{ a o o A d 7 i g
13199 4 USuna luTasnunavua Weanesantluise Temiaony uaz Tnunadeuniu
g A 1 I~ 1 a [ dy a d‘ Y] =
sz Tertaons A1ANUTUATAAINYDIAULAZANYULILOAUNTLALANVAN 15
Y
wuamasnniuauluaiunaassz NI adesosniaues NI lyg) Lag

SUNDUINNDY IMIATIVA

Ysnusine s
7 Woavlesan  TwumanFeun .
I Tulasu L o anuilu R
s WutlseTowd  dlulseTow , ATREN
nAavY NIMuA o o NIAAN
AONY ADNY
%) ) )
(mg kg ) (mgkg )
sunovalvial
aaun 1 0.05 (VL) 5.55 (L) 27.01 (L) 4.84 AusuluNIe
N 2 0.08 (VL) 2.73 (VL) 26.47 (VL) 5.00 AUIIUYUNIT Y
aIUN 3 0.11 (L) 6.03 (M) 85.39 (M) 5.03 AUTED
aaun 4 0.09 (VL) 2.58 (VL) 35.43 (L) 5.10 AUIIUYUNT Y
duNvINHNDN
qIUN 5 0.04 (VL) 2.87 (VL) 29.37 (VL) 5.16 AUNI WU
FIUN 6 0.05 (VL) 12.05 (M) 33.31 (L) 5.80 AUNI WU
qIUNn 7 0.05 (VL) 3.83 (L) 47.71 (M) 5.64 AUNI U
aIUN 8 0.04 (VL) 3.38 (L) 15.70 (VL) 6.14 AuUNI1eluIY

e : VL = J3101a51991m15d1mn
L = 5mausigeniism

M = Jsnusgemisiiunag



28

2. YSmnaniu uazdvuiunia
2.1 STAUANINY (On-station trail)
2.1.1 a3uvianeay TP OE 02

9 a g‘ = A [ ~ o z 1A
ndeyaliuaniuwmassisdeulurianiinisnaasadaudifou
WOHAAN 2550 DUABUANAIUT 2553 1Inan1finTa901Me Sunerueedn Janiailamil
I Ao o A A (A M A A A A
WU UuIuduannniaeu Taglisuanihumasgegalu@eungainigy 2551 A
A a A (a g’ = A o A 1Y 4 =
27.27 Hadwas tagldTunanhdadese@eudigalu@ounuaiius 2552 Av 0.17
Haawes aauaadlunni 7 uaziofMuIad U UATAVDITLUUNTALAAZILUUNTA WU
1139 1 52UUnTA 128 d2 uagszuunia 2x1/2S  3d/4 (DCA) @ 1u130n3a 182349 51.95
S I 4 @ =S Aaa d' = =
nlosiguaveIIunIan U Ny yaesNszuunNTa 1/3S 3d/4 Hagszuunsa 2x1/3S  d/2.d/3
=~ Y a S I3 4 [ = Aaa [ A =)
(DCA) gnsanan 14939 50.22 nlesisudvesiuniammlfnu dauilh 2 szuunia 1/2S d2
=) = Y a I 4 [ = Aana
1A TTUUNTA 2x1/2S 3d/4 (DCA) A1150030 18934 42.75 iediudvesiuniaamilginu
VAULNTZVUNTA 1/3S 3d/4 1azIzUUNIA 2x1/3S d/2.d/3 (DCA) amnsonialdasaiied 41.01
o~ 4 @ =1 Aaa 1 c?;‘ =1 d‘ =S =
esiudvoaiunIanul gnumniy waz 1uiln 3 ssuunsa 128 d2 uag sLUUNTA 2x1/28
=~ Y a K S 3 4 [ =\ Aana ~ =S
3d/4 (DCA) d150n39 18939049 67.74 1losiFuavesiuniaamual§iu vaugfiszuunia 1/38
= = Y a s I3 4 [ =S
3d/4 1aLITUUNTA 2x1/3S d/2.d/3 (DCA) amsansaldasa 65.38 WosFuduosiunian
U e naswaviuniavesszuunIauaazszUDNAsIN 3 1 W Juflawisania

Y a s I 4 1) ~ aa 1 qu’ [ ~
"lﬂi]NmWfN 52-54 nJa5L«Bummmﬂmmuﬂgmummu ﬂﬂllﬁﬂﬂuﬁﬁ”lﬁﬂ 5



v
=

Y
AMMIAEsLnetIngg

@
@

E7
suaniuLa

N

v
=

Y
AMMIAEsLInetIngg

@
@

E7
1JSunanieuua

40 1

v v
30 4 O Ysmanivly [l amsseiei

)

20 -

Uaaas

a

(

10+

M ] J A S O N D ] F M A M ] J A S O N D 1] F M A M ] J A S O N D J F M
>« >l »le
le——— 2550 > 2551 >le 2552 ple— 2553 —)

[ Y Y [
AN 7 YSnanidunara1nsnessret1nassenIuAs UNgENIAN 2550 DUADULUIAY 2553 1INTDILATIVOIMANUITN S1UADHUDIIN

2 [ =
rInilaail

9 9
O Y5unanivly [l amssemei

)

20 -+

Uaaas

a

(

A MIJ J AS ONDIJ FMAMIJ J AS ONDIJ FMAMIJJ ASONDIJFMAMIJ J A S

fe——— 2550 >l 2551 —>|« 2552 >« 2553 ——»f

N

{ a g’ 1 g’ { 1 o Jd o @
ﬂTW“ﬁ 8 1J53J'lﬂlu'lt}\luuﬁg‘ﬂWﬂ'liﬂ'lﬂig!ﬁElu’llﬂaflﬁgﬁfl'lﬂla@umyﬁlu 2550 ﬁdlﬁau‘ﬁuamn 2553 %’lﬂﬁﬂWﬁﬁiﬂ%@’lﬂWﬁmH@liﬂ@ﬁ\iﬁ mmmﬂﬂslmy

PWHIATIUA



30

d' = =) o (% = an = o o [ = d‘ = Y a
AINN 5 Lﬂiﬁmm&m‘mu’)u’)uﬂiﬂ@nuﬂ;]‘l’]uﬂﬁﬂﬁﬂﬂU%WU’JU’JUﬂiﬂﬂﬂiﬂ‘lﬂ‘ﬂi\‘]ﬂl@\‘lﬂﬂu

W18 TP OF 02 321 IUADUNHAAN 2550 DufeunNAIiuT 2553

. T1mIunIa
GRVLER
Ufaumsnia nan lAv3a RIGHEAI

Ui 1

T1:1/2S d2 154 80 51.95
T2: 2x1/2S 3d/4 (DCA) 154 80 51.95
T3:1/3S 3d/4 231 116 50.22
T4: 2x1/3S d/2.d/3 (DCA) 231 116 50.22
i 2

TI: 1/2S d/2 145 62 42.75
T2: 2x1/2S 3d/4 (DCA) 145 62 42.75
T3: 1/3S 3d/4 217 89 41.01
T4: 2x1/3S d/2.d/3 (DCA) 217 89 41.01
Uit 3

T1: 128 d/2 155 105 67.74
T2: 2x1/28 3d/4 (DCA) 155 105 67.74
T3:1/3S 3d/4 234 153 65.38
T4: 2x1/3S d/2.d/3 (DCA) 234 153 65.38
531

T1: 128 d/2 454 247 54.41
T2: 2x1/2S 3d/4 (DCA) 454 247 54.41
T3:1/3S 3d/4 682 358 52.50

T4: 2x1/3S d/2.d/3 (DCA) 682 358 52.50
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1.1 52AVaIU (On-farm trail)
Y a g‘ A A ] A o g =
mﬂﬂjagaﬂsmmmNumamwmauiummmmﬁmammsmmaummau
2550 DaApUAUIBY 2553 NnEDNATIIeIMIAAEATABNIT sunomalna) Sandaaeuan
1 Ao o A A |a J = A a A
NWUIN mm’;mudu@mnmﬂau TﬂfmﬂimmmI;Jumaaqaqﬂ“lumaqummau 255200

Aa A A (Aa 3’ A A :; A @ 4 A
0.80 WaaluAag LlagiﬂjiiJ1&11“NulﬂaEJS”IEJL@@T!@]”IE‘I@]GLUL@@Hf]iJﬂ”I'WLl‘ﬁ 2553 Ao 0.38

W

Haawas aauanalunini 8

2.2.1 Sunemialng

2.2.1.1 @A 1 (HR TE 01)

[

A o o

9 G 091’ = d' ' ~
HOMUIUTIUINTUNTAVING 2 STuunTaluaiun 1 wun seud

P A A A A A o [ =\ Aa a I
nsan 1 1N 2 U9 3 uazdh 4 Y3 ruruIunIaasaaallu 70.08 75.00 80.38 uag 85.71
S < 4 o [ aa o W o o [
e uAvoITINIUIUNTAMNUGNUAINAIAY 1aZINMTMUIUTIUINTUNTATIVAIY
Aaa = qu’ LK d' KR o d' 7 A o [ =
YPNUMITNTATINAWATUN 17 118U 2550 DITUN 29 AUeI8U 2553 UTIUIUTUNTATIN
aa = 09}1 Qy @ = 9 a @ a I I I 4
ANURNUMINTANITU 699 TU azdNTanNTa 1Av33 530 Tu Ay 75.82 nlodidudves

o o = aa = @ A
%1u’lu’luﬂiﬂﬂ1hﬂ§]‘ﬂuﬂﬁﬂiﬂ aataaalunsedn 6

2.2.1.2 @341 2 (HR TE 03)

AMIAMUIUTIUIUIUATAVDING 2 TLUUNTATUTIUN 2 WU

]
=1

o o v = 2 1 = =) dl = d' = = o 3 = a
uInIuIunIavesaruainanlusevtnian 1 Ui 2 uazdlil 3 U rwIUIUNTA5I 52.69

D-

[

S 4 o @ Aaa o w o [
52.83 ay 55.21 WeosiFudvesiuiniunsamul§numudiay e udiuiuiunia
Y [ 1]
AWURAUMINTATINAWATUN 27 WOBAIAN 2550 DITUN 19 AU 2553 WU AU
Y Y
aananiisiiuiunianuliunisnianedu 494 Tu nazannsonialdaie 263 Ju e

3| J 3 J o Y ~ aa S @ A
11l 53.24 Lﬂmmummmmmuﬂsﬂmuﬂgmumsﬂsﬂ @Nuﬁﬂﬂuﬁﬁﬁ‘ﬂ 7
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d' = =) o (% = an = o o [ = d‘ = Y a
M1319N 6 Lﬂiﬁmm&m‘mu’)u’)uﬂiﬂ@nuﬂ;]‘l’]uﬂﬁﬂﬁﬂﬂU%WU’JU’JUﬂiﬂﬂﬂiﬂ‘lﬂ‘ﬂi\‘]ﬂl@\‘lﬂﬂu

1 (HR TE 01) M NIUN 14 418U 2550 DITUN 29 Hueeu 2553

R T1mIunIa
Fanaaoa
Ufaumsnia nan lAv3a RIGHEAI

Ui 1
T1:1/3S 2d/3 234 164 70.08
T2:2x1/3S d/3 (DCA) 234 164 70.08
i 2
T1: 1/3S 2d/3 200 150 75.00
T2: 2x1/38 d/3 (DCA) 200 150 75.00
Uit 3
T1:1/3S 2d/3 209 168 80.38
T2:2x1/3S d/3 (DCA) 209 168 80.38
i 4
T1: 1/3S 2d/3 56 48 85.71
T2: 2x1/38 d/3 (DCA) 56 48 85.71
541
T1:1/3S 2d/3 699 530 75.82

T2: 2x1/3S d/3 (DCA) 699 530 75.82
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d' = =) o (% = an = o o [ = d‘ = Y a
13190 7 Lﬂiﬁmm&m‘mu’)u’)uﬂiﬂ@nuﬂ;]‘l’]uﬂﬁﬂﬁﬂﬂU%WU’JU’JUﬂiﬂﬂﬂiﬂ‘lﬂ‘ﬂi\‘]ﬂl@\‘lﬂﬂu
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4. anudwiasalaen

4.1 szavail (On-station trail)
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4.2 STAVAIU (On-farm trail)
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5. M3IYAUIAMIBIAHUD NI
5.1 szavuaail (On-station trail)
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5.2 STAVAIY (On-farm trail)
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WenlFeumeumsnTgyay Tan1ea A uIznINssUUNIALDUTPINIAABILAY
= = o ] 1 = = =S =
FEUUNTAUVVA095080TATUSUADUINNDN WU T2VVNTALVUIBENIALABINNTS
a a o 9 ' Y =) =) 9 = =

PIYAY TaNAAUGIN M IF52DUNIANUUADIT0ENTA TA8n13 1¥52DUNTALLDTDENIA
= ~ =\ a a o Y a ~
@edluaIun 5 6 7 uag 8 UMIIYAVTANNAIAY 3.0 1.9 4.2 1AL 3.9 KEUAILAT VYULN
M3 lFszuunsALLDAe9T00NIAlMIRTYADTANINE1AU 2.6 1.7 4.0 1AL 3.1 lBUAWAT

o U d'
ANAIAU (NN 28)

)

o
g 10 -
(=
=
E 8
=
= 6 A
og 42 40 39
= 44 30, 3.1 33 59
2 19 17
(= 2
g B
ar
e
U; 0 T T T T
=
7N 5 7N 6 FIUN 7 aIuN 8 AnaY

O szuunsauuusesnia@ey [ s2UUNTALUUA0IT08NIA

d' = = a a 9 a =
A 28 TeuMeum T yau TareIAUe1aNIT (IFUALLAT) VYBITEUUNTAULLITDY
v
AIAAEIALILUUNTAULUADITRERI A TUS UADUM BN 39K Tadaval AduaAD Y

FIMAY 2550 DAADUAUSEU 2553
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A =l = J Aa a A a [ =
wenfJeumeuaimsnTyay Tamas (Fuauag) 58111938 VUNIAUUVTDY
NIARYIALIZTULNIALULADITOINIA MAIUINNITIVBI0UNDYIA WYY azdunouIloN
@ 19 ' 9y = =) 09}1 d" A Y9y =
TINIAAIVAT WU M IFILVUNIALUVADITENTANG 2 NuNdawa liaue1ansins
a a 9 1 9 = = 1 = 1 aa 1
wayAy Tatesn1ms 195z UNIANDUTOINTA 1A INTAINEANA NN NADATZHINTZUY

I &
NIANI 2 WUN (1T NN 18)

d‘ =1 = a a o ¥ a U = =
M50 18 FeuMeumMsnI A Ianea1au (suamag) 52HINTSVUNTAULUITBINI A
AYAZITVUNITAUVVADITOENTA TUTIUINNIT dunonIalvuaz 1o

UIHNDY HIAFIVAT

mssan Taned Ay (suawas)

FEUUNIA - ' - ;
811091119 111y SUNOUIHLBY
=) = =
F2UVUNTAUDLTOINI ALAY 6.3 33
F2UVUNTAUDVADITOUNIA 5.7 2.9
T-test ns ns
C.V. (%) 26.32 32.73

WA ns : UTANUIANAIININEDA
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¢ a a9 o
6. oanilszneumaduailuiinens
6.1 duneomalng
6.1.1 YSananifesnauria

a 4 4 = = 1 a dy Y =
%1ﬂﬂﬁ’]tﬂﬂzﬁﬂx‘]ﬂﬂi%ﬂ’fJ‘U“VIN“If’JLﬂiJ WUN ﬂih1mlu@ﬁthLﬁ\‘]iﬂﬂ3$UUﬂiﬂLL‘U‘U
=l =) = S 3 s A = =} a dy Y 1 =~ 1
i@ﬂﬂiﬂlﬂﬁl’ﬂuﬁ’]u 1 UN145.06 Lﬂ@ilcﬁuﬁ Lllf]L‘lJ3EJ‘UWIEJ‘U1JﬂﬂﬂlmﬂﬁlNuﬁxﬁzW’JNi’E]EJﬂﬁﬂﬁN
= = = 1 = 1 ) dy Y 1
UaeI0UNITAUUUDITESUUNTALUUEDITRYNTA WU ﬁ’f]ElﬂiﬂﬁNll‘IJiiJ1mlu681\1uﬁ\1q\‘]ﬂ’31368
a 3 o o w A A aa & D,
NIAUY (47.73 1Lag 38.38 Lﬂ@il%uﬁ AUAAY) (M1TNN 19) AIUN 2 uﬂimmmaammwmiwu
= A A IR A 1 A A & v sl IR o
NIALUUIDINTARYI 59.91 L‘IJ’E)'D'LG])'H@I ﬁ’)uﬁﬂﬁlﬂiﬂﬁNiJ“lJiiﬂﬂllH@ElNLlﬁ\i 52.21 Lﬂ@il%’u@l EININ]
J =) J 3 J A A ' = S A A A
NII0YNITAUU (63.17 Lﬂ@il“ﬁu@) (M990 20) 94I3UN 3 WUN iz‘U‘Uﬂiﬂlmﬂﬁ@ﬁlﬂiﬂlﬂﬁl’)uﬂiqu
A v sd o o w A /d oA (A & y
IUDYNNLLTIN 40.17 Lﬂ@il%uﬂ AU IﬂﬁlﬁflﬁlﬂiﬂﬁN (42.42 Lﬂ@ilcﬁuﬁ) uﬂimmma&mumqq
1 = S I 4 ~ ) [ ~ 1T A (A dy Y
N21798NTAVU (36.44 Lﬂﬂil“ﬁuﬂ) (M1919N 21) AINTUAIUN 4 WUN lJ“lJilﬂﬂlLuE]ElNLL‘Vi\i‘mﬂ
I A

= A A s 2 4 = s 2 a di’
TEUUNTALUUITVYNTALAYI 52.80 wosigua Tﬂﬂii’]ﬂﬂiﬂllu (53.55 L‘]J@il,c]fuﬁ) Hsuaiess

Y 1 ~ 1 S I o ~
HYNEANITRUNTAA N (41.27 Lﬂi’)iMﬂ!@]) (113190 22)

{ a { a a a 4 @
M13d 19 Jsmanilesrauit (%DRC) YsmgTasd [Suc] USinaeiiunsdeanese [Pi] naz
a ~ 9 a & 1 oy =~ =~
Ysnalseoa [R-sH] 1 1aninmsimsizdarediaihensvesssuuniauunsosnsa

=S =) = U ) = d’
ABITPINTAVULAZTOINTAANVOITLVUNIATDITOINTA IUAIUN 1

TG TGV USaeiiunid SIEYRLY!
FTUUNGA RTRIANIEER ylasa Woavlosa 5000
d @ o
1Wosigua % mM %  mM % mM %
FEUUNTALLLTOINTAAY? 45.06 100 8.65 100 25.99 100 027 100
FTUUNTAULLADIT08NTA
398N3 AU 38.38 85 9.33 108 12.92 50 0.13 48

JOUNIAAN 47.73 106 9.29 107 22.09 &5 0.35 129
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{ a { a a a J @
M3 20 YSuaniles1auia (% DRO) snmaTase [Suc] Ysumetiunsdnoaosd [pi]
a ~ 9 a &% 1 g’ =)
uaz Usualseea [R-SH] A ldn1nnsinszidledinihensvesssuniauuy

=) a2 =) = ! = = d’
F0UNIANYITOINIALULALTOINTAANUDITZUUNITATDITOINI A IUAIUN 2

SIEEYRLY! SIEEYRLY! USaeiiunsd SIEEYRLY!
FLVUNGA RTRIANIER ylasa Woavlosa 5000
I o
Wosikua % mM % mM % mM %
SEUUNTALULTBUNIALAET 59.91 100 737 100 12.47 100 0.34 100
FTUUNTALUUADITOENIA
398N AU 63.17 105 11.95 162 19.35 155 0.21 62
500NIAA1 5221 87 12.33 167 15.11 121 0.21 62

6.1.2 mnaglasa

a g a 1 = = = = =

M nsenlSnaglasa wud szuunIauuusesnIa@ed luaiud 1 i
Ysnme Insa 8.65 Had lua vaizNsesninalanazsesniauullsuagylasea 9.33 uag 9.29
A a o w A A A A ~ A A
Had lua a1y (13199 19) aun 2 T5uag lasannssuuniaunusesniamed 7.37
Hadlua lee3esnInaLazIpeNIALUYBNTEUUNIALDUERITRENIANT MMy TATe 12.33
tag 11.95 Hada lua muddy (113199 20) 9uh 3 VS lasanssuunIauuuseenIa
= a a = = 1 a a d'
1087 15.81 Had lua 91N398NTAVUUAZIOENIAGIN 18.85 UaY 8.98 Uad lua (11319N121)
o @ A 1T A (A = A A A a
dmsuaIui 4 nun Bsmaglasannssuuniauuusesnia@ed 12.70 Jaa lua Iagsos

= ' = A (A a A o w A
ﬂSﬂﬂNLLagSﬂﬂﬂiﬂﬂuuﬂﬁﬂm“pjiﬂiﬁ 13.53 uag 16.07 Haalua auaay ("M1519N 22)
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{ a { a a a J @
M13ed 21 Jsmaniles1aua (% DRO) UsnmaTase [Suc] Ysumetiunsdnoaosd [pi]
a ~ 9 a &% 1 g’ =)
uaz Usualseea [R-SH] A ldn1nnsinszidledinihensvesssuniauuy

=) a2 =) = ! = = d’
F0UNIANYITOINTAVULAL TOINTAANVDITLUUNIATOITOHNITA TUTIUN 3

SIEEYRLY! SIEEYRLY! USaeiiunsd SIEEYRLY!
FTUUNGA RTRIANIEER ylasa Woavlosa 5000
@ o
Wesikua % mM % mM % mM %
SEUUNTALULSTBUNIALALT 40.17 100 15.81 100 19.66 100 0.21 100
FTUUNTAULLADIT08NTA
398N3 AU 36.44 91 18.85 119 20.07 102 0.07 33
508NIAA1 42.42 106  8.98 57 19.61 99 0.07 33

{ a g a a a 4 [
m319 22 USuanilesrauis (% DRO) UsnasgTasd [Sucl Ysmmetunidvoalosd [pi]
a dl Y a &% ] 3’ =
uaz Usualseea [R-SH] 7 lda1nnsinsiznalediuhensvesssuuniauuy

G =S G G ' G = d'
50UNITANYITOINIALULALTOINTAANVDITZUUNITATDITOUNI A IUTIUN 4

SIEEYRLY! SIEEYRLY! USaeiiunssd SIEEYRLY!
JLUUNIA AT RN ylnsa Woanesa 15000
I o
Weskua %  mM % mM % mM %
SEUUNIALULSTBUNIALAET 52.80 100 1270 100 14.33 100 0.05 100
FTUUNIALUUADITOENIA
ﬁ]ﬂﬂgﬂﬂu 53.55 101 13.53 122 19.02 133 0.08 160

F9UNINDN 41.27 78 1607 127 12.98 91 0.06 120
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6.1.3  Smnaeiiunsaneanieda

a Jd a a A d [ v = = =
1MsAATIEHUsuaetunsalogosa WU SEUUNTALULTOUNITAAYIVO
A A A a A d @ a A = 1 = A a
g 1 Vlsuaetunsgeanesa 25.99 uaaim TﬂEJii’JEJﬂ’iﬂaNngiﬂﬂﬂiﬂllumﬂim”lm
a S d [ a A o W A A A A
ouunsdoaose 12.92 az 22.09 :uaaT:ua AUAAY (119NN 19) AIUN 2 JU5um
a S J @ = = = a A 1 = 1
auunsgeaosaInIzULNTALLUTINTALAED 12.47 maTm TIUTVYNITAA AL TDY
= A A a =4 Y] Aa A o o A a
nsavuNsuaetunsaveaesa 19.35 uag 15.11 uaaiua AIUAIAU (A1T1N 20) FIUN
A (Aa a =4 [ = =S = Aa A =\ 1
3 JsuaetunsoneanesainszuunaLUUIRENTALAY? 19.66 uaaim Iﬂﬂiﬂﬂﬂiﬂfﬂﬂ
A A A a =4 [ Aa A o w a
tazseunsavdsuimetunsaeanesa 20.07 o 19.61 uaaTm AIWAAU (§11519N 21)
o [ ~ a A a =4 Y] =S = = Aa A
amisvaIun 4 YUsuaenunsdeanesaansEUUNTALLUIDENIALAYD 14.33 uaaTm
A = U = S a a S Jd [ a a
vugnsoanIaaazseensauullsuneodunsoleoanesd 19.02 i 12.98 uaaiua

o w A
ANAIAY (INTNN 22)

6.1.4 15mallsooa

a J (a 1 d‘ a A =S
1amMsunsizndsualseoa wud arun 1 HUsualseeannszuunsauuy
= =S =) = 1 = 1 =) =) = =
59UN3ANEI 0.27 ad 1ua dIUT08NTAANLAZITRUNIATUUBITEUUNIALUVADIToINTA U
Usualseoa 0.27 uaz 0.35 Haalua (M319N 19) SmsSuaiun 2 HUSualsesannszuu
= = = =) =) = 1 = = =
NIALUVIBENTAAED 0.34 Uaa lya 590NTAANLALIDINTAVUVITLUUNTAULUADITOINTA
= a 1 3 A a a d' d' = a =)
HU5ua lseoamidu Ao 0.21 Had Tua (M3199 20) a2un 3 JiSualsesaninszuunsa
=) = a a = 1 = = a 1 2 A
HUVTOENI ARG 0.21 Uad lua Tagsesninalaazsosniauullsuialseeamidiu Ao 0.07
Haa lua (15199 21) auaiun 4 JU5ua lsesannszuunianuusesnia@ed 0.05 Haa
Tua yuzNsosnsaalauazsoeniauuilSuinlsesa 0.08 uaz 0.06 Had lua MudIaL

(13199 22)
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d’ 1 td' % QsJ‘ % 1 = =) =) =
HoMANRAgYeIAILlls 19 4 A2 WU TTVUNTALVVIBYNIAAYI TBINITALIY
= 1 = a A A dy 9y d'
HAZIRYNIARNINVBITZVUNIALUVABITBENTANTUIATOE1IUNUNAY 48.47 47.88 Ay
3 4 o w =& (= [ AaAa o o Aa 1
45.91 osidua awd1ay &9 lidinnuuanaaneada dimsusnaglasa wud szuu
= = =) =) =) U = a d’
NIADUTBYNIAAYI 508NIALULAZTRENIAG1 VTaglasmndey 11.13 13.42 uag
16.68 Haa lua Tagsosnsna1allsuuglasmmasginiseenIauuazIzUUNIALLUIDY
= = v 1 ' aa 1 a a S Jd o v = J ~
nsaRed ua lilianuuanalaniana drudsmetuniovearesa wui seeniaaill
a a 4 [ $ a A
Usmaetiunidvearlesmadogega fio 19.74 ad lua 509090170 ST VUNTAUVDIOENTA
= ~ = = A a o o LR
1R 11AZTPUNIAVUVOTZUDNTALDUABITOEN5A (18.11 17.84 Had lua mwd1aw) ua il
ANuuanaInNdna dvsulsuimlsesa o szuunTaubusesnIa@eaIllTuw
Isoeagega (0.22 ad Tua) 5990911 A0 T98NTAANLALTOINTAVUVOITLUVNIALUUAD
~ & A a Aa a o w = 1 an
segnaa $aiUsualse0a 0.17 uag 0.13 Had Twa awad ey Tag lilianuuanalanedda

aaanalunisnei 23

~ 1 ~ a dy Y a a a S J
A5 NN 23 AnnRdeveslTunates s (% DRC) ﬂiﬂ1m°§1ﬂiﬁ [Suc] Usuaeuunsd
@ a { a < v ] g’
Woanesa [Pi] e ﬂiNWﬂ!llﬁ@@a [R-SH] “ﬁulé]}ﬁnﬂﬂWi'Jlﬂ3131'1@]’3681\‘]1‘!181\‘]5[]@\‘1
= = = = = ! = =
TEUUNTALUUIDYNIARYITDYINTIAVULASIDYNIANNUDNITSUUNIATDITOUNTA

lugunemalng Jandadavan

SIS TRLY SIS TRLY YSnmeiiunig SIS TRLY

IZUVNIA ot ylnsd Woawosa 5000
Wesidud % mM % mM % mM %
FTUUNIAULUIOYNTALAY) 48.74 100 1113 100 18.11 100 022 100

SZUUNTAUVUADITOHNTA
50UNIAVY 47.88 98 1342 121 17.84 99 0.13 59
598N3A014 4591 94 16.68 150 19.74 109 0.17 77
T-test ns ns ns ns

C.V. (%) 18.41 31.13 33.27 64.06
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6.2 BUNVMVINDN
6.2.1 YSananifeenautia

Y
il”lﬂﬂ”li3Lﬂ§1$ﬁﬂiu1mlﬁﬂEJNLL‘]%Q%!?(’JHEJNVH?”I DUNDUINUBY WU AU
~ A A 43’ Y = ~ ~ ] d 1 ~
ns HUSIHee1UHIINTZUUNTALL LTINS ALY 51.54 1WosIFUA dIUTINIALULAY
=\ 1 =S A A A é’ 9 ] 4
FRUNTADNVBITEUVUNTALLVFDI50eNITANYT U081 50.03 e 52.79 1oesigua
o @ dl o [ d' S (A dy Y = = =
AIUAAU (A1TIWN 24) AINRTUTIUN 6 HUS o1 uHIINTEUUNTALLUTBENT ALY
J 3 4 A = = U = =
49.71 1U051FUA T990911 A TOUNTAVULAZIVUNTAANVOITEUUNTALULH0IT0UNTA
3 4 o w ~ ~ a A dy Y
(49.09 1 48.01 wWoesiyua AINAAY) (113190 25) dIUN 7 HUSunautesannannszuy
= a A J < J A = = 1 =
NIALVUITDYNIALAYIGIAA (52.96 Lﬂ’t]ilc])’uﬂ) VUSNIBVINTAVUUASTDINIAANUDIISUUNIA
A A a A ) s E o A
HUVA09508n59 NUSTu1auiee1aie 45.21 uag 46.95 11a51ua a1ua1ay (913190 26)
o [ d‘ 1 = = = = a tﬂy 9y A
AINITUAIUN 8 WU i%‘U‘Uﬂiﬂl!‘U‘Ui@Elﬂimﬂﬁlim‘ﬂiu1mLuE)EINLLW\1q\1€Iﬂ o 57.31

J 3 J A = U = = = A
1WoSIFUA 990911 AD TOUNIATINLALIBENTAVUVOITZUUNIALUUT0IT0UNIA A 54.85

sl & o w A
1ag 50.40 L‘l]f)il“])'u@] MUAAY (M1T NN 27)

{ a § a a a 4 Y
a1519M 24 USuanilosnauite (%DRC) UsumagTasd [Suc] Ysmmetiunsdwoaroid [pi]
a dl Y a &% ] 3’ =
uaz USwalseoa [R-SH] 71 1avnmsinsizialed1niesvesssuunsauu

G = G G ! G = d'
50UNITANYITOINIALULALTOINTAANVOITLUUNIATDIT08NIATUAIUN 5

SIEEYRLY! SIEEYRLY! USaeiiunsd SIEEYRLY!
F2UUNTA AT RN ylnsd oavlesa 15000
@ o
1Wosigua % mM %  mM % mM %
SEUUNIALULSTBUNIALALT 51.54 100 17.13 100  9.04 100 0.31 100
FTUUNIALUUADITOENIA
398N3 AU 50.03 97 2190 128 7.82 87 0.32 103

508NIAAN 52.79 102 24.09 141 10.48 116 0.39 126
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{ a { a a a J @
a1519M 25 USuanilesnanita (%DRC) Y5y lasd [Suc] USuaeiunidveanesa [pi]
a ~ 9 a &% 1 g’ =)
uaz Usualseea [R-SH] A ldn1nnsinszidledinihensvesssuniauuy

=) a2 =) = ! = = d’
F0UNIANYITOINIALULALTOINTAANUBITZUUNIATDITOINI A UAIUN 6

SIEEYRLY! SIEEYRLY! USaeiiunssd SIEEYRLY!
FTUUNGA RTRIANIEER ylasa Woavosd 5000
@ o
Wesua % mM % mM % mM %
SEUUNTALULSTBUNIALALT 49.71 100 1736 100  15.78 100 0.27 100
FTUUNTAULLADIT08NTA
398N3 AU 49.09 99 2539 146  18.73 119 0.25 93
598N3AA14 48.01 97 2004 115  16.83 107 0.28 104

6.2.2 Ysmnaglasa

1nM3 ARSI Insa nud 509nTAANVRITLUUNTALUVTDITOY
= d' = a a A A = =
naaluaiun 5 HUsuaglasa 24.09 HadTua 5090901 AD TOUNTAVUUASTZUUNIALUL
A A A a o W ~ [ ~ = =
598N3AIAYT (21.90 uaz 17.13 Taa lua mud1ay) (a15199 24) AU 6 508n3AUUN
sy Insagage Ao 25.39 Had lua 5990911 A 598n3AA19 (20.04 Tad Tua) nazsz v
= A A A a ~ o @ = A A
AIAUDTOENIAAET (17.36 Had L) (13199 25) AMTUITUVNTALDTBENTAREY U
d’ = a a a li' =) = 1 =
17 BTy lasa 4.53 Nad Tua Yz NT08NTAUULATTRENTAANVOITLUUNT ALYV
G = a a a o cv d' o 3 d' 1
seensallsaglase 4.14 wag 5.47 Had Tua MuaIAY (113199 26) SMTUAIUN 8 WUN
= ! = a2 A A = a A
FOUNTAANVOITTUUNTANVUTRITBENTANYT UMY IATagaga Av 9.36 Had Iua 39983
A = =) a2 =) =) =)
A9 FTUUNTALUVTBENTANEIAZTOINTAVUVBITZVUNTALUVABITOENTA (8.50 LAY 6.92

Haa lua a9 ) (1135199 27)
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{ a { a a a J @
a15191 26 Uswanilonanita (%DRC) Y5y lasd [Suc] USuaetunidveanesa [pi]
a ~ 9 a &% 1 g’ =)
uaz Usualseea [R-SH] A ldn1nnsinszidledinihensvesssuniauuy

=) a2 =) = ! = = d’
F0UNIANYITOINIALULALTOINTAANUDITZUUNIATDITOINI A IUAIUN 7

SIEEYRLY! SIEEYRLY! USaeiiunss SIEEYRLY!
FTUUNGA RTRIANIEER ylasa Woavosd 5000
@ o
Wesikua % mM % mM % mM %
SEUUNTALULSTBUNIALALT 52.96 100 453 100 7.96 100 0.28 100
FTUUNTAULLADIT08NTA
398N3 AU 4521 85 4.14 91 591 74 0.27 96
508NIAA1 46.95 89 5.47 121 833 105 0.29 104

{ a { a a a J @
a15191 27 Usuanilesnania (%DRC) Y5y lasd [Suc] USiaetunidveanesa [pi]
a ~ 9 a % 1 g’ =)
uaz Usualseea [R-SH] Aldanmsinsizidiediahensvesssunniauny

=) a2 =) = ! = = d’
F0UNIANYITOINIAVULAZ TOINTAANVOITLVUNIATOITOINIA TUAIUN 8

SIEYRL! SIEFYRL! USaeiiunid SIEYRLY!
FTUUNGA RTRIANIER ylasa Woavlosa 5000
Jd < 4
Wosigug % mM % mM % mM %
FEUUNTALLLTOINTAAY? 57.31 100 8.50 100 5.78 100 0.27 100
FTUUNTAULLADIT08NTA
398N AUU 50.40 88  6.92 81 7.50 130 0.33 122

J0UNIAAN 54.85 96 9.36 110 7.24 125 0.15 55
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6.2.3 Smnaetiunigvearlesa

a Jd a a =4 [ 1 = = =
NI ATz HlTIaetunIdNeansTa WU FTUUATALLUIOENT ARSIV
d' a A a =4 [ Aa A =\ 1 =\ A A
aun 5 Bsuaetunigneanesa 9.04 Naalua lagsosninarduazsesniauullsuiae
a =4 [ a A o w d' d' S A a
nunsdvloavesa 10.48 uag 7.82 Uad Iua MUAIAY (15199 24) aIUN 6 UUSu o1
=4 Y] =S = = Aa A [ = 1 =\
unsovoaneTaInNIZUUATALLUIOENTAAED 15.78 Uad 1ua aIUT08NIAANLAZIDENIA
a A a =4 @ Aa A o o ~ a =
yutdsSuaetunIdeanssa 16.83 uay 18.73 ¥aa lua Mud19y (9151990 25) aun 7 1
a a 4 Y] a A 1
UsyaedunidveanssannszuUNALUUIBENIAAYD 7.96 Naa lua Jagsoeniaalday
A A A a =4 @ Aa A o w ci ) [
seensaldsuaetunsovoanesa 8.33 az 5.91 Haa lua ANE19U (A131990 26) 1151
~ a (A a =4 [ =\ =S = Aa A ~
aun s HUSuaetunTdeanesaInNTzUUNTALLUIBENI AR 5.78 Had lua YN
=\ 1 = A (Aa a =4 @ Aa A Y
nIaananazsoeniauullsuaedunsdvearosa 7.24 uag 7.50 1ad lua MUAIAD (A1514

127

6.2.4 Y5unallseoa

a J (a 1 d‘ a A =S
1amMsunsizndsualseoa wud arun 5 HUsua lseeannszuuns Ay
= = =) = 1 = 1 = =) = =
598N3ANEI 0.31 Yad lua dIUT0INTAANUALIRUNIATUUBITEVUNIALUVADITINTA U
Usualse0a 0.39 uaz 0.32 Haalua (M13197 24) SvsSuaiun 6 HUSualsesannszu
= = = =) =) = 1 = =) =

NIALUVIBENTAAED 0.27 Uaa lya 598NTAANLALIDINTAVUVITLUVNTAULUADITOINTA

a2 (a a A o w ~ 1 ~ A (Aa
HU5ua 15000 0.28 az 0.25 Haa lua MUSIAU (A15199 25) adruarun 7 N5

= = = =) =) =S 1 =) = a
Tsepa91n520UNS ALUUIOINS AR 0.28 Uaa 1ua TaeIpenIAa AL IRenI auUIUT I o
15000 0.29 az 0.27 Haa lua MUEIFU (A131990 26) dmSuaIun 8 HU5u1a lsesanin

= = = a d' = 1 = = a

J2UUNTALUUIBENTAAY 0.27 Haalua vazNIsensaaleuazisensauulilsuialsooa

0.15 1az 0.33 Uaa lua Muaay (a15199 27)
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' Y
AM5UAURAIUIAMUT 19 4 A2 WU TLVUNIALULTOINTAIALD 588NIAVY
= 1 = a A A dy 9y d'
HALIPUNIAAINVDITEUUNI AUV F03I508N3ANUTUIBIUPEIUHURAY 52.28 48.68 LAY
3 4 o w =& (= [ AaAa o o Aa 1
50.65 los1gud awd1au a9 lifinnuuanalaneana dmsulsumglase Wy szl
= = =S = = 1 =\ a d’
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Effect of Double Cut Alternative Tapping System (DCA) on Production and Quality of Rubber (RRIME00)

- w4 ar o oy
GUINT WIBUE LLAT d@HIUV ®AR

Thanaporn Hu.ax_,rnuil and Sayan Sdoodee’

Abstract

Comparative study of double cut allernative tapping systems (DCA) and conventional tapping systems
was done in rubber clone RRIMB600. Principle of the DCA systems is to optimize high tapping frequencies by
alternate tapping of two cuts. The experiment was designed as one-tree plot design with 4 treatments as follows:
125 di2 (T1), DCA 2 x1/25 d/4 (T2), 1/35 3d/4 (T3) and DCA 2 x 1/3S dfZ d/3 (T4). The treatments were 2
replicales. During eight months, comparizson between DCA tapping systems in T2 and conventional tappinc
systems in T1, it showed that rubber production in T2 significantly increased (24%). Rubber produclion in T4
(DCA) significantly increased (17%) compared with that of T3. It was found that dry rubber content (DRC) of latex
produced by DCA (high and low average) was significantly higher than that of conventional tapping systems. The
latex from low cuts showed significantly higher DRC than those from high cuis. Bark Cons'u_m-ption of DCA tapping
_system in T2 (239.50 mm) was higher than conventional tapping systems in T1 (20545 mm), and bark
consumption DCA tapping system in-T4 (326.80 mm) was also higher than conventional tapping systems in T2
(288.65 mm). Therefore, double cut alternative tapping system increased the output From the resulls, it is
suggested that the tapping mtensity is jusi shared on two cuts tapped alternately instead of one single cut in
conventional tapping systems with unchanged of tapping frequency.

Key words: rubber free, double cut alternative tapping system (DCA), bark consumption
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Graduate student, Department of Plant Science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai Campus. Songkhia, 90110
- - s - - - - - - -
‘madiiraraaf ansnronsrnined uwingndsaaseiuniund ivensamalea aavan 90112

Depariment of Piant Science, Faculty of Natural Rasources. Prince of Songkla Univarsity, Hat Yai Campus. Songkhla, 30110



99

3191 39 atiud 3 (FAE) Mgt - Su9As 2551 1. AEIAARSANTINERS

S
o
i

Figure 1 Average vield per tapping (A) and cumulated yield per tree (B} in the 4 treatments during May 2007 -
December 2007. Bars with different letters are significantly different (p £0.05) by DMRT.
Lﬁmﬂéumﬁauﬁmmmﬂmﬁm Wudn BBNsMasesit 2 Saldrunriauun 2 saunia 'Luaauamwu-uu 23.51
LUﬁuL‘aum"luumﬂmxmammﬂﬂﬂn?m war 2352 ulafiiudlundaanfudasiu andinmaandi 1 mﬂmﬁmnﬂu
ua=AEMImaaeadt 4 Geldsruuniauun 2 saonie Wnandadeiu 17,35 nleffuiluminonfsiofudeniania uaz
17.34 wasBudlwninuniusady :ndsnmaaned 3 %‘%tfhﬁ%muqu (Table 1)

Table. 1 Cumulated yield expressed in g/ tree / tapping and g / tree during May 2007 - December 2007

. Yield
Treatment e —
gitree Secontroi gltree/tapping “econtrol
T 1025 012 2685170 100 45.51b 100
T2, 2=1/25 di4 (OCA) 3316.68b 12352 56.21a 123.51
T3, 1/3s 3di4 3263.70b 100 38.39¢c 100
3829.70a 117.34 45.05b 117.35

T4 ;2=1/3s di2.d/3 (DCA)

F-test

"a

** Means in each column with different letters are highly significant difference ((p £0.01) by DMRT,

2 uaniiaeneusi (Dry Rubber Content: DRC)

Pnoudenufuade\uiinsmasedd 2 flnlefdufnaiiennigaiian (35.00%) tesaanAa ABmmese
7 {(35.32%) ﬁ'ﬁ'msmmﬂmﬁ 4 (34.84%) LASABNITNARDIT 3 (33.46%) mua AU (Figure 2) %4ﬁﬂmmmn&hm’m
At adhaihivdAtyda

Dry Rwbber Coxtent (¥

Figure 2 Average DRC in the 4 treatments during May 2007 - GRERRS%: 2007
Bars with different letters are signifi'camly different {p <0.05) by DMRT
3. ﬂ’;"mﬁulﬂa’auﬂﬂ@n (Bark consumption)
AAuAealden Aanimaaeedt 2 um“zuaul,ﬂdmtﬂaﬂn 239.50 NaAUAT mm'}f}'nm?wﬁaﬂm 1 vm
205.45 figfing (Figure 34) wAARN \?‘ﬂﬂﬁﬂ\m 4 fianud unlm«ﬂaan 326.80 HadlLUAg mm nﬁn’wmﬂmw 3 w
i 28865 fanwAy (Figure 3B)
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Figure 3 Bark consumption compared between DCA tapping sysiem and conventional tapping systems (T1&T2(A); T3&T4(E))
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during May 2007 - December 2007

Bars with dilferent letlers are significantly different (p <0.05) by DMRT.
& nstasmtAuls

msrEneiIeduTaLNTed I s teuwgemasiaReuiunnan 2550 samszaToa 8 e luudas
aEnrneaad wud mrionodtasaduratnsidauuananennealia (Table 2)

Table 2 Comparisan of girth in the 4 treatments during May 2007 - December 2007

Treatment Girth {em)
T T1; 125 of? - o 193
T2, 2% 12s did (DCA) 203
T3 1/3s 3d/4 ' 2.09
T4 2% 1/3s d/2.0/3 (DCA) : 2.15

Flest ' ns

ns = no significant difference
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Abstract

In Songkhla Province, the rubber farmer normally prefers high-frequency tapping system, this leads to
detrimental impact on rubber trees. Therefore, double cut alternative tapping system (DCA) (2x1/35 d/4) was
introduced to compare with a conventional tapping system (1/3S 2d/3). An experiment was established at Ban Hurae,
Thungthumsao Sub-district, Hat Yai District, Songkhla Province during April 2007-March 2008. The results showed that
DCA tapping system had higher average production (22%) than that of conventional tapping system, and low cut had higher
production than that'of high cut. The dry rubber content (DRC) and growth rate were not significant difference. Net
income from DCA tapping system was 14,955.06 baht/raifyear and conventional tapping system was 10.955.06 baht/
rai/year, this indicated that DCA tapping system provided higher total net income 3,208.48 baht/rai/year than that of
the conventional tapping system. From the results, it is suggested that farmers’ decision making of using DCA tapping
system depends on production, renew bark period, tapping panel disease, percentage of DRC and income. However, thils

is a prelimmary study, it has to be investigated further to assess long-term impact.
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Enhancing the Latex Yield of Rubber by Double Cut Alternative (DCA) Tapping System: A Case Study

at Songkhla Province

33iml Snaus” Tanw sasadan wazandwd anf’

Jureerat Rukkhun' Sopon Rongsawat and Sayan Sdoadee’

Abstract

The rubber smallhoider in southern Thailand normally uses high intensive tapping systems to enhance the
latex yield. This causes detrimental effects of tapping panel dryness (TPD) and life-span reduction. Therefore,
Double Cut Alternative (DCA) tapping system was introduced to be tested under the rubber orchards in 2 districts
in Songkhla province: Namom district (hilly area, loamy sand soil) and Hat Yai district (lowland, sandy loam soil).
There were 2 treatments of conventional tapping system and DCA tapping system. In each district, there were
3 plots (one plot per replicate). The results showed that average latex yield in the DCA tapping system at Namom
disirict and Hat Yai district increased 3% and 13%, respectively, compared that with the conventional tapping
system. Therefore, the DCA trended to provide the positve result with an increase of yield. However, it also
depends on the topography of planting area.
Keywords: rubber free, DCA tapping system, Scngkhla province
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Figure 1 Average yield per tapping (A) cumulated yield per tree (B) and average DRC (C) compared between conventional
tapping system and DCA tapping system at Namom district during May 2008 - Decembear 2008.

(ns= no significant difference)

Table 1 Cumulated vield expressed in gltresftapping and gltree at Namom district during May 2008 - December 2008

Yield
Treatments
gltreeftapping gitree
Conventional tapping system 29.90 " (100) 2797.78 ~ (100)
DCA tapping system 30.84 (103.14) 2891.58 (103.35)

{Number in the blanket is the percentage, ns = na significant difference}
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Figure 2 Average yield per tapping (A) cumulated vield per tree (B) and average DRC (C) compared between conventional
tapping system and DCA tapping system at Hat Yai district during May 2008 - December 2008.

(ns = no significant difference)

Table 2 Cumulated yield expressed in g/treeftapping and gftree at Hat Yai district during May 2008 - December 2008

Yield
Treatments
glireeftapping gliree
Conventional tapping system 1457 (100) 116547 (100)
DCA tapping system 1634 (112.15) 132231 (113.46)

(Number in the blarket is the percentage, ns = NO significant difference)
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alternative tapping system (DCA), effect on rubber production and quality of rubber. Seminar on Thai — French Rubber
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Abstract

The physiological responses and yield of rubber tree (RRIM 600) under DCA tapping system compared with
conventional tapping system were investigated. The experiments were established at Hat Yai and Namom District,
Songkhla Province during July-September 2009. Stomatal conductance, leaf water potential, light intensity, soil
moisture, root growth, dry rubber content and latex yield were recorded. The results showed that physiological
responses, stomatal conductance of DCA tapping system was higher than the conventional tapping system, but leaf
water potential of DCA tapping system was lower than the conventional tapping system. Soil moisture content and
root growth in the treatment of DCA tapping system were lower than the conventional tapping system in both areas.
At Hat Yai District, latex yield of DCA tapping system provided significantly higher than that of the conventional
tapping system. However, there was no significant difference of latex yield between the both treatments at Namom

district. The average dry rubber content in DCA tapping system was not significantly different from that of the

conventional tapping system in both districts.

Keywords : DCA Tapping System, Rubber Tree, Physiological Responses, Latex Yield
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Abstract

Recently, it has been reported that double cut alternative tapping system (DCA) trends to increase
latex vield with an increase of life-span of tapping period. Therefore, DCA tapping system was introduced to be
tested at two districts of Songkhla province: Hat Yai district (loam and loamy sand soil, moderate fertility) and
Namom district (sandy loam, low fertility). The result showed that DCA tapping system in Hat Yai (2x1/3S
d/3, low frequency) and Namom (2x1/3S d/2.d/3, high frequency) districts trended to provide higher
cumulated dry weight than that of the conventional tapping system (17-22 and 2-7 % for the yield parameter
of g/tree, respectively). The dry rubber content {DRC) in both districts were not significant difference between
the treatments. However, the circumference expansion rate of DCA tapping system in Namom district

was significant higher than that of the conventional tapping system. Therefore, the DCA tapping system can increase the

yield of rubber tree. However, it also depends on the tapping system and topography of planting area.

Keywords : Hevea brasiliensis, DCA-tapping System, Latex Yield, Songkhla
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