av Y d
51mmmi’mmuuauysm
A
13903

a d ?; 4 a
ﬂ1§3!ﬂ§1$1‘iﬁ1@91‘Vﬂ51141418]1x‘]!‘ﬁ@lliZENH’L’I’Q1143’,51?.1?)1111511!81\11/‘”51

Latex Nutrient Analysis as Evaluation of Nutrient Status in Rubber Tree

d °
INANTAINDV38 A3, %1!7]1—! E';E)N‘VIEN

d (Y]
INANTAINDE A7, 9ANT !ﬁfiﬂ}“\!

d
JYamansonsd as. yyae Insasnsass

MAIVIBIUATANS AUSNSTNEINITITNTIA
a Y] a d ]
NHINGNABAIVAIUAIUNS D.410]1HEY 2.09va)

N.¢. 2556



SBNUMIFATUTHY I
4
(309

a 4 :’ 4 a
f’ﬂi?!ﬂ513‘l"iﬁ]ﬁ!ﬂ1‘l"i1§1uu1ﬂ1ﬁlﬁ9ﬂ§$!NNﬁﬂ"ﬁWﬁKﬂ?311415611481\11"!151

Latex Nutrient Analysis as Evaluation of Nutrient Status in Rubber Tree

Tag
d o o U
J03A1AN 310138 A3, ‘I)H‘]J‘H 9OHNO

599MANI1138 A5, DINT1 INaHY

d
AY8mans 19158 as. yyas Insasnsass

MAIVIBINATANS AUSNSTNEINITITNTIA

AMINeNduaIvAIUAIUNS 0.11A1Me) 2. a9vm

Yo Y ' a o A
lasunuaiivayuanauszanamwuauilsz a1 wa. 2554-2555



A
(PRI

GARNI

UNAAED
GREALTIRERN
GRERILTES]
PN
A50NATT
< o ] S o [ ] %’ o v A o
MINVAIDE AT MTNUTNEIAIDEINNINTIMTUNUATIZHF9111
4 = =

1azo9nlsENoUNINT AL

= o = = %’ ~
malasuulasvessigoninazesalszneunaruailuhelusoud)
ajduazdoauonus

1NA1391994

il

il

19
44
65
67



a 4 go’ 4 a
f’ﬂi’J!ﬂ513‘I"iﬁw;!ﬂ1‘l"i1§1uu1ﬂ1ﬁlﬁﬂﬂ§$!N‘Mﬁﬂ"ll!%ﬁﬁ!?311415611481\11’!151

UNAALD

M3dsziiuaniugs19e s lueens Iaenalinee 199515 3ms1e v 511w luly

q q

'
A o 9 o v oA

] < I A Yy v < o ] @
pg19lsnam eremsudluisniadugaild iazaanlumsinudlednly dsznounuludagiiud
a s ¢ a d 2 A a ) ~ 0o w
ﬂTﬁ’JLﬂiW‘Vi@\‘]ﬂﬂi%ﬂﬂUﬂN‘v’JlﬂﬂJGI,L!umNLW@‘ﬂi%LZJHEﬁJﬂWWﬁuﬂN HASDINDINITUUNUINTINY

Y Y Y
Glumzmumm%’nmmq ANUHU 15mmmﬂummﬁqam%zﬁzﬁ'@u5mmuz‘ﬁmmmﬂummﬁ1
Y =K YR a 4 %’ A a = =
Vlﬂ ‘Nhlﬂﬁﬂ‘]sl1ﬂ15’3lﬂ51$‘ﬁ‘umNmﬂﬂ'ﬁm&JuﬁﬂWu%‘ﬁWﬂuEJN“V\HiW (RRIM 600)1@81{3{5]@‘1]5%@1\‘]?] o
A 3 o 3 o 3 . s 3
1) ﬁﬂHWWﬁﬂlﬂQQmﬁ{]Nﬁ@ﬂﬁLﬂ‘Uiﬂ‘bﬂumNﬁﬂllﬁm%illum%i 2) na1ﬁmm$ﬁﬂumimuumw

14 3 Y [ [ dy
uag 3) Wﬁﬂ1i1ﬁﬂﬁl@lﬂﬁ1@lﬂ1ﬁ1ﬂuu1ﬁﬂﬂ 1sznouaie 3 Minaasavan Al

E] q

U <

msfuineMeatazmsiuSnmdlecianednszringeimsuazesnilszneumatuail
k) = <3 Y] [ ?,‘ FUR < [ %‘ [ %‘
Usznoualemsany1 #amanusnEusNelugiey #aveInsNUTNEINgNdALAZ TN
~ a gy ° 1 U ?,‘ < o A ?,‘ 1 1A 4
819NQUNNNNA (31 °C) HazuBIuNaoIU AL (4 °C) HATHANITIIOINUIGNAA ADAIUATIZHEIN)
Y = = A A = J = =
2113 laun wouTuilsy Tumsa Tnunadey uunil@Fey tazunamen 1azInlIznouNIaFUAL
1 a 4 [
1aun afTnsa Inooa nazetiuvsoveaesd
d' < :’ o (Y] a d Jd = =
nafiminzaalumsifuingsdmsunmsinnzisnge missazesnilszneumey uail
= < %’ ] 9 1 1 [ 1A 4
Feumeunan1aN U159 (8.00-10.00 1.) 11AZFIUY (14.00- 16.00 U.) ABAINATIEHD A
o = =
21115102 9A T NBUN T AN
q' d =2 = ?; ~ =\
mafasunlasvessigervsuazesnlszneumaruaiiluinenalusevtl nssumeunanis
[ 1 1 1 1 Aa 4 H 4
laflogas 29-5-18 wag luladle aeardnnziuazmsulasunilasvessigoriisuazesdlsznouni
Y
Fuad luiheralusevdl
= ] < o H Y3 Y 12 ] [ = A A
pamsany My mamus e 13 udiou 1-7 v lulinadea Tnunmdon uuniiFon
a A o [ 1 o Y d' o Y1 a 4 = A d%‘
piiunsonoaofa uazylasa uashldm Inooaaaas luvazimldmimnziuaadomnuiy

1 { { (Y] ?1’/ e 1 <3 [ [ %’
aruuou Tudlsutaz lumsatvur Tdunmsnasuulasn ligany Nanu MIPUSIEUsTUIe

' I A Ay < & ' o a ¢
"li’“luﬂamunm uawqmﬁﬂuwmmuiwzwm 1, 2, 4, 6 uag 8 G]S’JI?J\‘] ADUNINITIUATIEN

U

a J

J = = Y1 a A o [ = ]
panlsznountFuall Tia1lnszvglnsa odunioWoadesd uazlsooa nazuon Tuiienlu
' o ' < < o 3 g axy ¥ a o o Y
UANAINNU @U']\‘]vlﬁﬂﬁ'lll NITNULETUUIIINNG 2 'J‘ﬁhl’lu'IULﬂu 6 “If’)IlN V]Wiﬁﬂfl‘ﬁ@@allﬁz
= Aa 1 Y
!L@NINLU&N%’JW\T]%T?%@'Q@’QQ
[ ¥ Ad A Ay v H <2 @ [l ] @ '
ﬂ'lclﬂﬂ5ﬁ1uu181@ﬁﬂﬂlﬂﬂﬂ@mﬁﬂmﬁ@ﬁllazaluﬂa@\iu'llml\‘]u'lu 1 “If’JIlN Ulllllﬁﬂ@l'l\iﬂu 1119

U

A 1 3 v ' 3 ' < 3 A Ay o q ¥ Aa ¢
mamummmﬂ%muumﬂm 1 “If’ﬂll\i NWUIN fnﬁ!,ﬂ‘UlﬂEINﬁﬂ‘l’]’qmﬁ{]ﬂﬁ@ﬂﬂﬂﬂGyiﬂﬁﬁ‘ﬂ'llﬂﬂgﬁ



° 1 3 o 3 1 H <3 ] @ 1 ] 1 1A 4
Vlﬁ}mmmﬁm‘UiﬂmuwNﬁMuﬂammumﬂﬁm“vmﬁ]u l!ﬁhlllflWﬁ@l@ﬂW’]Lﬂi’lgﬁﬁWQ'ﬂ'lﬁWi Uﬁgllcﬂ

3 <

Yy X < Y ] 9 ] = 11 A 4
RIS ﬂ\iuﬁ'lu']iﬂlﬂﬂu']ﬂ']\iﬁﬂaluﬂa@\iu']llell\ivlﬂu']u 4 “]5'3111\‘] Iﬂ&lvluuwaﬂ@ﬂnlﬂﬁwwﬂﬂiﬁ

a =

k4 v 9 ]
wenINY danu Mmadnassudigaunsd iansozdudinmsanasvesylnsa’ls luvmezing
A H Y 3 < aa A ] A 3 o ¥ Y
Renuhendshnauazasazawdaie luausavzdanar lumsnusnymhesaa 1
Yy 9 = = = == a =4 [
anududuves vow Tudioy Tnunaidon unaon uuniiiFon etdunsdoaresa uazn
%’ A 1 Y A 1 [ 1 1 [ 1 %’ A g 1 [ 1
poaluthersinnulugiasiaganinlusiatie uanun glasaluhesinulugiiegann
1 IR, 2 < ¥ ' 9 ' ] m Yo Y <z & ¥ 1 o
Tusaadn ntimanuhenlusaduazaeie luldnldamvewimmualuhesuanaany
= a ?,‘ o = =\ = ~ [l
msnasulaswandaniinenda 519 msuazesnlszneunedual lusevi lumlasnld
19 v I (% 1 a [ 3
uaz lildfjedumuu@erny msldiloswaugas 29-5-18 i ldaueramsiiglasaluhorwas 19
a A 2 o o ¥ ' {
panaamuIy vazinu i dsig Tulasnu deaesa nag TnunaFonluhersganiuilasi
1 1 4 d' LY 4 [ 1 1 1 [} 1 1 %’ 1
liladle Tuvazhaimszdsiaainanlulybivanaenu tazsgemsaulng luhersluang
o 2 o ~ A Y ~
nuggudIsuNANMIlasunlanissnga
9 a 4 %’ 9 a
Tagayiuad M133A912451991%13 Teea e sl ssilivanue ve 151901415 1y
Y = ] a L <3 @ [ g 1 A o KR o
19151 IauReInuns sz ly Tasarsiiualredianiluszniudeunueisusudasunay
oA o & A goya ¢ 2 a = vy 3 ) ¥ <
wuRgINUMINUe 1R 1z ol senoun s ual uaglmniheaaluyiag Tagmiziny
1 ~ 9 a a Y 9 A
WenTnanae lasesnia 5 mudwag 1nisesina 10 dudeuilas aue azalszauna 10 vea 1ive
I o ' & 29 Y v 3 2 0] A yygo v <
sailudanuvesaazulas vaznunldusnasasviealuiude we'lddrediaudinaas
v ay A ) A Y A o a 4 =\ =
anazneuiuiinisiide aishnsedldaniowsuylianszvuen Tuliow uaaiFou vazInooa
% kS 1 o A A a3 Y ' 9 @ A ° a J o
moluduiy @rssuimasmusany 3 1duuediades 7 o lUSmsiziveaesa

Tnunaien uuniison uazs Iasd



Latex Nutrient Analysis as Evaluation of Nutrient Status in Rubber Trees
Abstract

The nutrient evaluation of rubber trees is generally conducted by leaf analysis. However, leaf
sampling is not practical because of the height of the trees. Currently, biochemical analysis in rubber latex
is performed for tree vigor evaluation, and nutrients also play an important role in rubber biosynthesis.
Therefore, nutrients in rubber latex may reflect the nutrient status in rubber trees (RRIM 600). The
objective of this study was to investigate the effects of temperature on the storage of fresh latex and latex
serum, a suitable period for latex sampling, and effects of fertilizer application on latex nutrients. There
were 3 experiments as follows.

Sampling and storage of latex for analysis of nutrients and biochemical components. This
consisted of the study of storage of latex serum in a refrigerator, the keeping of rubber latex and serum at
room temperature (31°C) and in the ice box (4 °C), and the effects of latex dilution on the analysis of
nutrients e.g. ammonium, nitrate, potassium, magnesium, and calcium, and biochemical components e.g.
sucrose, thiol, and inorganic phosphorus.

Suitable periods of latex sampling for analysis of nutrients and biochemical components.
Nutrients and biochemical components in latex collected in the morning (08.00-10.00) and afternoon
(14.00-16.00) were compared.

Variation of Nutrients and biochemical components during the year. Comparison of the
effects of application of 29-5-18 mixed fertilizer and without fertilizer on nutrients and biochemical
components in rubber latex was conducted during the year.

It revealed that refrigerated storage of serum for 1-7 days did not affect values of potassium,
magnesium, inorganic phosphorus, and sucrose, but decreased thiol. While calcium increased, the trend of
ammonium and nitrate was notuncertain. Storage of serum in the ice box and at room temperature before
analysis did not give different values of sucrose, inorganic phosphorus, thiol, and ammonium. However,
storage of serum by these methods for more than 6 hours resulted in a decrease of thiol and ammonium.

Sucrose in fresh latex stored in the ice box and at room temperature for 1 hour was not different.
It was found that if it was stored longer than 1 hour, sucrose kept at room temperature was significantly
lower than that in the ice box, but nutrients and thiol were not different. It showed that keeping latex in an
ice box up to 4 hours did not affect sucrose analysis. Moreover, the addition of a microorganism inhibitor
did not inhibit the decrease of sucrose, while latex diluted with distilled water and 0.01 %w/v EDTA

could not prolong the life of fresh latex.



Concentrations of ammonium, potassium, calcium, magnesium, inorganic phosphorus, and thiol
in rubber latex collected in the morning were higher than those done in the afternoon, which was opposite
to the level of sucrose. Collecting of latex in the morning and afternoon did not give different total solid
contents.

Changes of latex yield, nutrients, and biochemical component during the year in rubber tree plots
with and without fertilizer were relatively the same. The application of 29-5-18 mixed fertilizer resulted in
an increase of sucrose and latex yield, and concentrations of nitrogen, phosphorus, and potassium tended
to be higher than those from the plot without fertilizer, however leaf nutrients were not different.
Additionally, latex nutrients during July and December had less fluctuation.

In conclusion, the analysis of latex nutrients could be used for nutrient evaluation in rubber trees
as is leaf nutrient analysis. Sampling of latex for nutrient analysis should be done during July and
December as conducted. It must be performed in the morning by using a tine for piercing into the rubber
bark at 5 cm below the middle tapping cut from 10 trees/plot, compositing 10 drops of latex from each tree
as representing plot latex, and storing the latex receiving tube into an ice box during the procedure. The
latex should be immediately precipitated by adding TCA. Ammonium, calcium, and thiol in the filtrate
(serum) must be determined within that day. The remaining serum could be kept up to 7 days for analysis

of phosphorus, potassium, magnesium and sucrose.
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9of (top storey) laslnademsnauivedileweniguazilvidowanignilaisseaaiy
(Krishnakurmar and Potty, 1992) 118¢®199¢1M15UANNIAIUNY (Karthikakuttyamma ef al., 2000) H1AYA
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I ~ Y =K o 3 A A @ aaa a v A v o I 4
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AT

1 2 3 4 5 6 7 8 9 10

g lnse urlundoniuid 9.05 817 843 880 842 755 740 681 647 630

(mM) guUNYine 8.75 9.62 6.63 571 5.00 4.11 308 213 121 1.04
T-test ns *ok *ok *ok sk sk o o o o

C.V. (%) 3.97 2.46 3.24 4.04 3.24 2.13 1.27 113 416 121

aiunigealea ulundesind 2343 2417 2360 2472 2510  23.19 2443 2378 2398 23.61

(mM)) guniines 2410 2395 2386 2377 2468 2564 2539 2405 2568 23.96
T-test ns ns ns * ns ns *% ns ns ns

C.V. (%) 2.30 1.89 2.25 1.54 1.87 5.58 057 256 533 125

Ineoea ulundesind 0.34 0.34 0.33 0.35 0.36 0.36 036 037 038 035
(mM) Qmwgﬁﬁm 0.35 0.30 0.34 0.33 0.33 0.33 0.32 030 029 0.30
T-test ns * ns ns * ns * sk o ns

C.V. (%) 1.67 432 2.79 3.57 2.56 431 425 281 223 459

NUONG *, ** A UANANNTZAY P<0.05 1Az P<0.01 AMNEIRD 1A ns 1D ILANANNNEDANTZAY P> 0.05
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1 2 3 4 5 6 7 8 9 10
oy Tuiley ulungeaind 8.25 8.00 7.88 7.41 7.63 723 7.38 7.85 6.63 771
(mM) EVEPTIGR 8.20 7.62 791 8.30 8.09 7.56 7.90 7.89 6.72 6.64
T-test ns * ns ** ns ns ns ns ns *
C.V. (%) 1.60 2.02 3.04 1.36 7.73 8.63 433 4.47 1032 563
Tumsa ulundesind 0.36 0.38 0.41 0.44 0.39 0.42 0.42 0.43 0.40 0.42
(mM) qungivio 0.46 0.45 0.47 0.47 0.43 0.44 0.46 0.43 0.38 0.42
T-test *ok ** *ok ns * ns * ns ns ns
C.V. (%) 6.98 1.68 4.65 5.47 3.77 4.55 4.06 3.15 3.02 7.14
Twenan e ulundesimd 59.72 62.03 60.82 6220 6153 5898  63.64 6020 6144 5955
(mM) qungivod 62.74 63.10 6247 6140 6247 6278 6441 6047  62.11  60.04
T-test ns * *ok ns ns ns ns ns ns ns
C.V. (%) 2.89 1.04 0.51 1.30 1.56 5.83 1.20 2.43 0.82 3.00
UAITY ulundesind 0.50 0.49 0.54 0.51 0.42 0.42 0.50 0.54 0.61 0.54
(mM) guniine 0.54 0.47 0.52 0.51 0.42 0.50 0.47 0.50 0.46 0.46
T-test ns ns ns ns ns ns ns ns ** *
C.V. (%) 4.90 7.35 11.04 1121 885 1226 416 8.10 8.63 9.76
nuniFe ulungenind 13.23 13.20 13.19 1347  13.82 12.74 1330  12.84  13.19  13.08
(mM) EIVEPTIGR 13.57 13.28 1330 1311 1371 1358 1343 1268 1381  12.63
T-test ns ns ns ns ns ns ns ns ns ns
C.V. (%) 1.60 2.03 2.29 1.78 2.37 5.60 0.86 2.73 3.99 1.75

MGG *, ** A UANANNTZAY P<0.05 1Az P<0.01 AUAIAY 1A ns AD ILANANNNTDANTZAY P> 0.05
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gangivies+naolsvlesy 13.77a 1288 1269 1073 1292 13.72a 12.66

F-test *ok ns ns ns ns *ok ns
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1 2 3 4 5 6
oy Tutioy ugriud 6.16 523 465 465 401 4.08
(mM) GEIMEPTRER 5.67 5.66 509  5.60 3.92 3.96
gavgiivies +naelavesy 492 4.86 454 482 4.05 3.93

F-test ns ns ns ns ns ns
C.V. (%) 13.33 8.83 1424 1183 1532 18.50
Tumsa ugrinds 030c  030b  03lc 039  0.39% 0.40
(mM) QN0 041b  042a  046b 049a  044ab 047

guvgivies +naelavlesy  051a  047a  049a  053a 0482 045

Ftest . . . . * ns
C.V. (%) 10.40 9.54 601 890 7.30 8.39

Tnunaniewy ugiuds 4882  43.43b 4343 4485  33.05 3435
(mM) GIMRTRER 46.96  46.25a  43.13 4590  36.67  33.72

v

guvgivies + naelavlesy 4985 45540 4626 4627 3602 3435

F-test ns *k ns ns ns ns
C.V. (%) 6.20 1.42 6.50 491 8.36 5.12
AL ugiud 0.63 0.72 069  0.60 0.51b 0.6
(mM) gangines 0.71 0.76 066 067  0.68a  0.77a
gangiivies + naalslesy  0.66 0.64 060 060 065  057b

F-test ns ns ns ns Hk *k
C.V. (%) 7.82 7.03 9.44 8.82 8.47 6.78
NI ugriud 1638 1453 1429 1532 1237 1259
(mM) gunYires 15.37 15.96 1495 1529 13.13 12.12

gaungiies + aanlsvosy 1627 1544 1471 1596 1356 12.90

F-test ns ns ns ns ns ns

C.V. (%) 4.56 3.95 6.01 5.14 7.15 5.76
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t-test ns ns ns ns ns
C.V. (%) 11.73 19.75 16.43 19.12 17.30
won TuHey uslunaeind 138 1.77 1.12 0.99 0.80
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WUONG *, ** A UANANNTZA P<0.05 1Az P<0.01 ANEIRD 1Az ns AD IULANANN DA
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tnguag luumindahldninggd neealuu Tugediu (a15199 3.11)
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Tagmwizidio 1 ldumihudeai ldvzgeanniumimds msiveraisinaumay 0.01% EDTA Tag
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T lda sz vinen Tudley 1.09 - 2.98 1ag 1.07 - 2.57 Haa luas Tuvazndousiinntqlé
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a A ¥ A v /2
M19199N 3.8 HAUDINITIIDI N U NWNAN ADIUDYIUNS (L‘]J’f)ilﬁ]fu@)

2 o H
F2YLINMINUINYIUIYN (BU.)

as

NS
0 1 2 4 6
vhenaa using 3416 3504 3402 34.00ab 32.51b
L%E]%'N‘lj‘!’l']ﬂﬁﬁﬂ 2 Wi'] ﬁ?ﬂﬁ?ﬂé’ullﬁml“ﬁﬁﬂlﬁi 34.03 33.23 32.53 32.50c 32.06b
Foanathesan 2 i drevhnauud linahud 33.50 3338 34.04 35.04a 34.19a
Fevahenaan 2 11 80 0.01% EDTA tazugrhud 3311 3495  32.85  32.84bc 33.41ab
Fevnhensan 2111 §20 0.01% EDTA us liugrhuda 3378 33.10  33.99 34.68a 34.71a
F-test ns ns ns *ok **
C.V. (%) 271 456 226 2.03 243

. y . .
M31971 3.9 HaveIMIRBIINNENTa aeglase (mM) Tuiheng

2 o H
F2YLININMTNUINYIUIYE (BV.)

an

T3
0 1 2 4 6

vhenean ugthud 449  3.67b 3.63¢ 406b  4.80a

Fovnthensan 2 1 drethnaunazusinge 456  403b  432b  456ab  5.09

Fovthensan 2 11 drethnauud liuathud 465 439 443ab  4.56ab  1.39

Fevnhenaan 2 11 80 0.01% EDTA tazugrhud 429  438a 4.73a 509a  4.65a

Bevahensan 2111 §20 0.01% EDTA us liugrihuda 476  4.19 4.77a 5158 1.77b
P-test ns s . * s

C.V. (%) 431 4.93 4.63 7.42 6.94

WUYING *, ** A UANANNTZAY P<0.05 1Az P<0.01 AR 1Az ns AD IILANANN DA
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q’ = %’ 1 a A J [ %,‘
M13199 3.10 HAVYRIN5IR09 118 NEA aeplunIgedWoTe (mM) Tuiiens

2 o ¥
FLYZINMIOUVINYIUYN (BU.)

as

s
0 1 2 4 6
vhenean ugthu g 12596 11.1lc  11.23¢c  11.95b 11.94c
Fevnhensan 2w drehndunazuathud 13.66b  1333b  1424b  14.87a 13.67b
Fevahenaan 2w drenhinduna liugrhud 1436ab 14.71ab  14.54b 14.88a 16.15a
enrahenean 2 19§28 0.01% EDTA nazusgiiuga 13.53b  14.45ab  15.07ab  14.09a  14.90ab
Fevahenaan 2111 §20 0.01% EDTA us liugrihuda 16.05a  15.17a  15.8la 15.70a 15.82a
C.V. (%) 7.91 6.70 334 661 6.22

WUOING *, ** A UANANNTZAY P<0.05 1Az P<0.01 AINAIRL 1A ns AD ILANANN DA

' " . y
A15199 3.11 HAYBINTIAB19EA @m”lvlaaa (mM) Tuihens

2 o 3
TLYZINMINUINYIUY (BU.)

as

3
0 1 2 4 6
vhenaa using 0.8 018  0.19c  02lc  0.21b
Fovnthensan 2 1 drethnaunazusing 02la 019  023b  027ab  0.22b
Fovthensan 2 11 drethnauud liuaud 022a 022  022b  026ab  0.24ab
Fevnhenaan 211 80 0.01% EDTA tazugrhud 02la 021 023b  025b  0.24ab
Fevahensan 2111 §20 0.01% EDTA ust liugrhuda 022a 025  027a 03la  0.26a
F-test * ns Hk Hk *
C.V. (%) 5.52 13.91 5.99 9.03 9.04

WUOING *, ** Ap UANANTNTZAY P<0.05 1Az P<0.01 AINAIAL 1Az ns AD IILANANN DA
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| Y f g
M3197 3.12  HaUDINSIR09 19 e1eaa aouay Tuiisy (mM) Tuiiiens

2 o 3
TLYZINMIOUINYIUY (BU.)

M3
0 1 2 4 6
ﬁl’lﬁlNﬁﬂ Llﬁﬁﬁlﬂlsﬁi 1.03 0.94b 1.17 1.19b 1.42b
Fevnhenaan 2w drehndunazuathud 1.13 1.44ab 114 123b  151b
Fovathensan 2 11 drethnanud liuaiud 1.09 1.76a 1.24 1.86a  2.98a
Foa1athensan 211§ 0.01% EDTA tazugrimd 1.05 1.34bc 1.23 1276 1.40b
Foarathensan 211§ 0.01% EDTA uat lajusinda 1.21 1.07bc 139  142b  257a
F-test ns ok ns ok Hk
C.V. (%) 14.50 16.47 17.70 8.81 12.88
UM *, ** A HANGNaNTLA P<0.05 LAy P<0.01 MuEIAA tay ns Ao Tuandamaana
A9 3.13 Haveamsienahenaan de Tnumaden mm) o
. izﬂznmﬂmﬁu%ﬂmﬁlww (wy.)
M3
0 1 2 4 6
ﬁl’lﬁlNﬁﬂ Llﬁﬁﬁlﬂlsﬁi 59.13 49.18b 52.66¢ 52.39b 53.52b
Fovnthensan 2 1 drethnaunazuming 6126  56.04ab  5847b  5838a  57.58ab
Foathensan 2 11 drethnauud liuaiud 5834  58.52a  58.10b  59.97a  57.33ab
Foarathensan 211§ 0.01% EDTA tazugrimi 59.44  58.65a  59.10b  57.49a  58.65ab
Fenahensan 2 11§28 0.01% EDTA ust liugiuda 56.80  603la 62282  61.33a  61.82a
F-test ns * Hk ok *
C.V. (%) 8.88 6.70 2.64 3.90 5.09

WUIONG *, ** A UANANNTZA P<0.05 1Az P<0.01 ANEIR 1A ns AD 1ULANANNNEDA
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| Y ' g
M3197 3.14 HAVDINTRBINAA AouAaFey (mM) e

2 o 3
TLYZINMIOUINYIUY (BU.)

an

503

0 1 2 4 6
1%!’[151']\‘1ﬁ'ﬂ Llﬁﬁﬁ"lll“ﬁ\i 0.71 0.70 0.82 0.64 0.51b
Fevnhenaan 2w drehndunazuathud 0.72 0.69 0.74 0.45 0.62a
Fovathensan 2 11 drethnanud liuaiud 0.73 0.72 0.88 0.58 0.61a
Foa1athensan 211§ 0.01% EDTA tazugrimd 0.67 0.75 0.74 0.56 0.66a
Foarathensan 211§ 0.01% EDTA uat lajusinda 0.74 0.73 0.75 0.67 0.66a

F-test ns ns ns ns *
C.V. (%) 12.97 11.05 9.65 20.00 7.61

WUOIAG *, ** A UANANNTZA P<0.05 1Az P<0.01 ATNEIRD 1A ns AD 1HLANANN DA

d' A %’ ! A A %’
M1919N 3.15 HAYDINITIDINUIYNTA ADUNNULEYN (mM) Twieng

2 o H
F2YZINMINUINYIUIYN (BU.)

as

N3

0 1 2 4 6
“L%HEJN’GT@ wﬁﬁ'wﬁa 19.32 16.90b 18.20b 17.33 18.05
Fovnthensan 2 1 drethnaunazuming 20.07 19.84ab 21.17a  20.60  20.60
Foathensan 2 11 drethnauud liuaiud 20.97 21.49 22.19a 2194  20.55
Foarathensan 211§ 0.01% EDTA tazugrimi 21.10 21.47a 2224a 2067  21.05
Fenahensan 2 11§28 0.01% EDTA ust liugiuda 20.35 22.05a 2136a 2050  21.56

F-test ns * ok ns ns
C.V. (%) 5.72 8.11 5.56 9.50 8.06

WUIONG *, ** A UANANNTZA P<0.05 1Az P<0.01 ANEIR 1A ns AD 1ULANANNNEDA

= a & o ° U A J dJ = = A

2. ﬁﬂH1!’Jﬁ1ﬂ!ﬁu1$ﬁﬁlﬁluﬂ1§!ﬂﬂu1ﬂ1ﬂ ﬁ1‘l’i§ﬂ3!ﬂ§1$1"iﬂﬁﬂ‘]J§$ﬂﬁ)‘]JTlN‘lf’J!ﬂﬁJ!!33516(]91?1151/‘1‘“

< ¥ A 9 ' ] o
NITRIZNUUIYNTANE AL (8.00-10.00 U.)  UALFINUY (14.00 -16.00 U.) uazm”lﬂ
9 A A a asa A o X ) o a L4
mﬂmxﬂauma“lwsﬂaaiuammﬂuawwauaﬂma INDUYNLYINIINIUBDYI ummmsmllﬂamiww
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s = = [ dy J 1 ] 1 1 9
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A1 a av¢ o =~ ~ a A @ 2 S g 1
Glummzwmauumaﬂaﬁﬂaﬁ LL@NINL‘HEJ?J UAALFYIN LASHUNULTY Glumaammmmﬂmﬂﬂumq
9 = 1 [ < %’ 1 9 ] 12 1 =Y <3 g’/ g
FFICNATIGINT LWIﬂ13m1$Lﬂ‘Uu%ﬂﬂﬁﬂﬁlu“]f'N“]fH!ﬁg'UWElhlllllNﬁ@l’ﬂﬂill1ﬂlGlJ’l3]\1LLGIJ\‘l‘V1\‘lT‘i3Jﬂ LHBYIN

Y = o ¥ A
LN Ulﬂ’t]’t]ﬁ waz Inunadon luesuiens (®™M31n 3.16 wag 3.17)

3 ! s 3 1 ¢ ¥
msnﬁ 3.16 Nﬁ“’l]’fN“]f’NL’Ja1ﬂ”lilf'll”l%LﬂiJ‘Ll"IEJNﬁﬂG]ﬂﬂQﬂ‘]Jigﬂ@‘]J‘I/]”IQ%’JLﬂﬁ‘IHUWN

R & Y a A J @
Ly Wnavewdammua  ieends  Ineea  glasa  eliunsdWearosa
AN TNV

(%) (%) (mM) (mM) (mM)

19 54.55 40.15 0.13 5.83 12.04

118 55.54 41.04 0.12 9.78 8.47
t-test ns ns ns HoE ok

C.V. (%) 4.58 7.94 9.55 35.42 19.84

WUOAG *, ** A UANANNTZA P<0.05 1Az P<0.01 ANEIRD 1Az ns AD IILANANN DA

H ' a3 3 1 3
ﬂ151\1ﬁ 3.17 Wa"ll@\iclf’NL'Ja1fﬂilﬁ]15Lﬂ‘Ulﬂ813ﬁ9ﬂ0ﬁ1ﬂ91ﬁ131uu181\1

wouTudley  lumse  Twumai¥en  veamen  uunihidew

Y

g 3
LIANITRICDUUIYN

(mM) (mM) (mM) (mM) (mM)

11 5.04 0.25 55.47 1.52 21.71

119 3.99 0.36 51.74 0.96 19.14
t-test * ok ns - -

C.V. (%) 32.56 21.86 6.30 26.36 7.30

WUOING *, ** A UANANNTZAY P<0.05 1Az P<0.01 WA AL 1A ns AD IILANANN DA

J
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a o VRS 1 Aa £ o 3 { <
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= y A X2 g 9 A 2 o o 3 K A ' <
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) v 2 S o 4 A4 g 1A = <
Wuduvelumsalumiinherdammun iesan lumsallodhgiiveznldounlauilugl
~ o 9 1 ' ' ¥ 9 & Y o A = 1 1
sowTuitlewih Idwu lumseeglunesniis Mo ey Feaeandosnuinasiineaun Tuwylu

J o 3 o & 1A o =< 5 YA Y
myaludiuvoussuiens (Jacob er al, 1989b) Aatu A1IATIZH lumsadsmwnIndiReenylu
4 o 1 { [ { o a
uuaeA (blank) vh e ldianulslsmge el teziiunldesueanzsig lulasouly
F4
enald
Y 9 = A o 3 A 3 o o 3 o
anududuved InumadennazuuntiGon luadmhoaienuinyussuheuny 1-7 Ju
= 1 [ @ ~ Y 9 S Aa SN Y [
naluuanaeny (39 3.2) Tasanududuves TnumaBouninsed laeglugie 47.67-58.82
Aa A 14 9 v A v Yy 9 = (% %’ 1w Aa A
Had Tua1s deaadenuNnIenun wuanududuves Tnunadoulusuhes vy 30-80 Had
4 . {a o 1 1
Tuans (d’Auzac and Jacob, 1989) vauzinNuduTUY0 N TIFINNINT 129 Idog1UT9 11.30-14.77
Aa A S R A Ay Y Y A a a 4 1 Y 9 A A Aa o
HaaTwans Fadimgeannildneanld Ao 8.3 Tadlua1s TasmanududuvewunilFouninsgd
YA 1 a A A ~ 1 1 [ < A J 2 14
lagiangs onmanneasmvewuniiFoniiogludiuvousiy Falidszunm 39.8 nlofisud uay
S A A A ' Y v @ J =~
uuniiFenaInoyn N uRLYINaeYRY I IES LA A INTONIUFVOINTZALANTOTTALNMILBS 1 Bl
Y A S R A .
g 11 lulaswes 18 fAe eynmngnosa Felivwia 0.5-3 lulaswas (Nair, 2000) Tasnielu

I A A I 3 o A A ¥ 3
ﬂiélﬂ”lﬂfg]‘ﬂﬂElﬂmmﬂul%ﬂllﬂiﬁilﬂm 41 nJmwummLguﬂumaumwmiummq (d’Auzac and Jacob,

' < Y 9 a o 3 a y A X2 4 g o o 3
1989) ’e]EINVliﬂ@mJ ﬂﬁmLﬂluﬂluﬂlmuﬂmcﬁﬁmGlulcﬁiuumNmmﬂmJLW?JGII‘LJHJ@m“UiﬂH1!,61553Ju1811ﬂu

v K A A o ¥ Ad o Vg o q ¥ 7
ALEUUIUIU mI3n 3.2) mmummm%ummmmmﬂm"l’gl,ﬂunmum 1/]1114@]1/]98@“@]?7“63

[ =3 é =1 ] - 4 =1 g’/ %’
Yaalassunameudalioguinilszina 56.8 wosiudvenamounirualuiigny (d’Auzac and
Jacob, 1989)

Yy 9 = = A A [ %’ Aa S YA
anudvduveseuTuition  TwunaiFeoy  vazuuniiFen luwsuiheaidma iz lataiga
4 C 2 2 A oy : 2 - 4
o nsquaiillusiginaoudieldielunesns (ssgns, 2552) wenvinil wenTudlond
a S ¥ J a A A Aq Ya 4 ~ .
AT laedvnnnsaesii iy 1Hee9nIsnldinszviven Tuilenlumsnaaes  (Salicylate
v Y
hypochlorite method) 3252uteN TuHleni lavnnsaezi Tuale (Mulvaney, 1996) Taslussuiinensd

a I~ o a a 4 S 3 4 a [
nyaezd luilusanilsznovilszana 30 Haa luars uazaszauna 81 1lesiFua voansaozil TuluwSy
Y
11819 Ao NIANYAINN (glutamic acid) LAY (alanine) L4AENIALDANWIND (aspartic acid) (d’Auzac

[ Yy 9 = 1Y %’ d't: ) YA :, d'i
and Jacob, 1989) @IuANMTUIUYDI ImIauazunamen lumsunean ATz lauae 181910
= I A A Y Yo ' A A Y 1A A ]
uaaFeuilusiginaoudie lam lunesimis yauz i lumsaodngivezaoulieglugiues

won Tuiley (s9gns, 2552)
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