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Abstract

The comparison of soil and water conservation measures on decontamination of pesticides
was studied in vegetable crops in the highland at the Highland Development Research Station,
Amphur Samueng, Chiang Mai. The parameters of this research were rainfall, runoff, soil loss, and
pesticide residues of runoff and soil loss in the crop growing season. The project was started in
October, 2002 and completed in September, 2004. There were 4 treatments: 1) no soil and water
conservation measures 2) vetiver grasses strip 3) natural grasses strip 4) hillside ditch. The plot size
was 15 X 20 m”. The experimental design was observation trial. Cabbage was the main crop in this
research. The result of research showed that the annual runoff from 4 plots compared during the crop
growing season. The vetiver grass had the highest runoff rate (162.91 m3/rai), while hillside ditch had
the lowest rate (20.12 mz/rai), In 2003, the average runoff between vertiver grass and hillside ditch
was significant by least significant difference (95% confidence), however, the average runoff between
control and hillside ditch was significant in 2004. The average soil loss compared in 4 plots was
significant by least significant difference, The result of soil loss from 4 plots in 2004, found that the
soil loss among plots significant by (least significant difference except between vertiver grass and
hillside ditch which was not significant.

The study on pesticide residues (Organophorphorus and Paraquat) in soil losses found that
there was not pesticide residue in land abandoned for a long time and found that the pesticide residue
in top soil was greater than subsoil compared during the crop growing season.The result of the runoff
study shows that pesticide residue was not found in runoff in all 4 plots nor in the case of pesticide
residues in crops. In 2003 and 2004 Organophorphorus residue in soil losses among 4 plots was not
significant and Paraquat residues in soil losses among 4 plots was significant by least significant
difference except between control and vetiver grass which was not significant. In 2004, Paraquat
residue was significant between vetiver and hillside ditch and between control and hillside ditch. The
result of crop samples showed that Organophosphorus was found in some crop samples which is
understood because the farmer often sprayed the insecticide close to the harvesting period. However,
herbicide residue (Paraquat) was not found in crop samples. This is expected since the Paraquat was
absorbed mostly in soil particles. Typically, Paraquat doesn’t transfer from soil to crops.

In conclusion, the result showed that hillside ditch was the most efficient of decontamination

of paraquat in vegetative cultivation. Natural grass was the second efficiency of decontamination of



paraquat. Control and vertiver grass were the lowest efficiency compared with hillside ditch and

natural grass. All measures had not effected on decontamination of organophosphorus.
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msan 1 Uswani lvaumthau 3 w.e. 2546

v
YSwnaniIvai @mnasiuas/1s)

k4
@

afaiiduan Tunden/l

CT VG NG HD

1 2/7/2546 0.68 1.18 0.79 0.17
2 3/7/2546 0.42 0.42 0.39 0.50
3 4/7/2546 43.98 41.73 38.91 9.02
4 9/7/2546 231 4.51 2.25 2.59
5 28/7/2546 6.76 16.92 4.40 1.97
6 5/9/2546 451 30.09 0.68 1.52
7 13/9/2546 21.43 31.58 1.92 1.80
8 14/9/2546 1.69 2.65 0.00 0.00
9 20/9/2546 22.55 26.50 4.51 1.69
10 14/10/2546 8.46 7.33 7.33 0.84
59U 112.80 162.91 61.18 20.12

mag 11.28 16.29 6.12 2,01

o ' 4 1 1
Huae - 0.00 “ri'iﬂfl‘s\‘] %1071 0.005 QﬂUWﬁﬂLNﬁiﬁfJuli

[

d‘ = = 1 ~ 1 Aax 1 9 =1 . .
M13190 2 L‘]JiEJ‘].IWIEJ‘]J?’I"ILﬂﬁﬂﬁgﬂﬁlﬁuﬂﬁﬂ‘ﬂﬂaﬂﬂIﬂﬂ?‘ﬁﬂﬁ@ﬂ\iﬂﬂﬂ‘ﬂ@'ﬂ (Least significant
9 9
difference, LSD) ¥091/51na1i1 Inatimihau 910 4 wlaananes dwamouninginy

D9 AIAN WA, 2546

uiag CT VG NG HD

Aunde 11.28 16.29 6.12 2.01
serauag HadIA IR A

CT-VG 5.01 ns df=36
CT-NG 5.16 ns t0.025 = 2.029
CT-HD 9.27 ns 1sd 0.025 = 12.126
VG-NG 10.17 ns
VG-HD 14.28 *
NG-HD 4.11 ns

WIS ns = TANUUANA1T U IUNADA (no significant)

o w aa

VW " A A o -
* = LW]ﬂﬂNﬂu@fJNiJufJﬁTﬂﬂJUTINﬁﬂ ((X 0.05, ANULYONU 95 L‘]Jf]il"]fuﬂ)
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wasae 15 awday iwenSsuisuaundouaazulaslaeisnamaisdanyiiosiga (least
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A A 1 Y aaa o A o A I3 I A
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~ < v a 091 ] Y a = A A
MNANITNA 1 uag 3 szmuilSanihlvaimihausinynulamaaedlutl we. 2546 T30
A 1o a a A Y VA ~
qan 11 w.a. 2547 uadaumsina 1udl w.er. 2546 Nieend1 e ludlusn (w.e. 2546) Vo4
~ @ v A o = 9 1 @
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@ o 2L o Y a 3’ 1 Y a a 1 ~ =
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v Y
ma19n 3 Uswani lvaumrhau 3 w.e. 2547

Fd
YswnaniInat (@mnafiuas/1s)

k4
@

afaiiduan Tundeu/l

CT VG NG HD
1 11/6/2547 10.15 9.59 451 1.75
2 12/6/2547 2.79 2.64 231 0.28
3 15/6/2547 0.73 0.85 0.70 0.25
4 26/7/2547 0.56 0.51 0.11 0.11
5 11/8/2547 1.13 0.73 0.00 0.00
6 12/8/2547 0.14 0.06 0.00 0.00
7 20/8/2547 4.40 434 0.73 0.56
8 24/8/2547 451 4.46 4.45 0.56
9 9/9/2547 443 1.58 0.28 0.06
10 11/9/2547 0.17 0.20 0.99 0.06
11 13/9/2547 3.33 1.80 0.06 0.00
12 14/9/2547 1.01 0.56 0.06 0.00
13 15/9/2547 0.23 0.28 0.06 0.00

14 16/9/2547 0.06 0.11 0.06 0.17




M3 3 (90)

9
v

Fd
YswnaniInat (@mnafiuas/1s)

afaiiruan Tundeu/il

CT VG NG HD

15 21/9/2547 0.11 0.06 0.17 0.11

16 22/9/2547 1.86 1.07 0.34 0.17

17 3/10/2547 2.21 0.41 0.10 0.06

18 12/10/2547 451 1.97 0.28 0.85

59U 4233 31.22 15.21 5.00

mag 2.35 1.74 0.85 0.28

WINEWA : 0.00 WUEDI /131 0.005 gnuAnmAsae 13

d' =) = 1 d' 1 as 1 9 d' . .
MINN 4 LﬂiEI‘UL‘VIEJ‘]JﬂﬂﬂﬁElizﬁ’JNLLﬂﬂﬁ‘Vlﬂa@\‘iIﬂEJ’J‘ﬁNﬁﬁNu’ﬂﬂ‘ﬂf{(ﬂ (Least significant
v 9
difference, LSD) v041/suani1 lvailmihau 910 4 1alaanaaes ﬁmmﬁauuquwu

D9ADIAN WA, 2547

uilag CT VG NG HD

Aunde 2.35 1.74 0.85 0.28
FEA(RRMISIIGR Had AR AY

CT-VG 0.62 ns df =68
CT-NG 1.51 ns £0.025 = 1.997
CT-HD 2.07 * Isd 0.025 = 1.809
VG-NG 0.89 ns
VG-HD 1.46 ns
NG-HD 0.57 ns

HINeia : ns = WHANNLANAN U IUNI9EDA (no significant)

v @ 1 A v o W aa A o J 3 J.
* = UANANIUDYIWNUUITIAYNNADA (0L 0.05, ANWFDNU 95 Lﬂﬂil‘ﬂfu@])
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= a a d‘ @ 'y o J ;/ d’d

HamsanulTnanzneuauNgniargaianaznouluiaazas (storm) NUHUANIAZ
a g’ 1 3 = = Y A = 1 A
a1 lnai dwaieunsngiaudeaainu w.el. 2546 a311903015199 5 Fanu uilashd

a a 1 A =) A = v da 09/

Psmnamznouauganiuasnaaesdu o Aoudasi lilinasmseysndauuaziii 601.05
a [ 1 1 k) ' E) A E) a [
alansuso 13 so9aun laun ulasuauvanudnuauder udawounasssumna uazuilasgsy

a

Y v
Mvou HAUMTU 324.67 306.40 Laz 109.18 D lansuas 15 audidy Tagnlsunaaznouau
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1‘1!‘]J"NG]Uf]@,ﬂ1aLW1$1J@,ﬂ3J3ﬂﬂﬂ’ﬂ°]5’JQiﬂaLﬂUWﬂNﬁ@] !Llﬂ\i"lﬂﬂ“])"NG]uNﬂ1ﬁ]1ﬂ1/‘lﬁ')uﬂu!m$ﬂ1“’l]ﬂ
@ < a - [l 1 1 @ ] @ < { 3‘
']ﬂfﬁﬂf UAAUINIEAINUBDYINNAIN ) \1'IEJGIEJﬂ'liﬂﬂﬂi@ulla$WﬂW'}TﬂﬂLNﬂNUﬁ@ﬂﬂig‘ﬂﬂllﬁzu'l

1 Y a =1 a A d? 1 A o v o A Y+ a
hlwamwummmwmﬂau@ummmiumwumam%m%wm UlﬂWi'JulLﬁ%iﬁﬂﬂﬂ’Nﬂuiu
! A = ~ ' A ' a 1 o oo o ¥ A
‘igﬂﬁ'lﬂt]@ﬂ'lﬁLW'lgﬂ@lﬂ !Lﬁglﬂ\lﬂ!ﬂiﬁlﬂl‘ﬂﬁlllﬂ'llﬂﬁﬂllﬁagllﬂaﬁjﬂﬂﬂ‘ﬁNa@’lﬁuﬂﬁ’lﬂq‘lu@ﬂﬂq@
v
(least significant difference, LSD) WU U5u1ainznouananiie 4 ulasnaass ludanuanaig

i
aa A [

[ 1 A v o W A o A I 3 d @ A
ﬂu@ﬂNiJufJﬁWﬂiyﬁll‘!WNﬁﬂﬂ NIZAVANUFDIUN 95 1105 1FUA AIA15199 6

4 - A d e
MmN s smnaagneuaungniianiil w.e. 2546

USuaeznoudu (M lansu/ls)

£
[

afafiduan Tundoul
cT VG NG HD
1 4/7/2546 468.82 198.62 253.20 95.58
2 9/7/2546 37.38 35.15 13.60 13.60
3 28/7/2546 54.05 63.70 39.60 0.02
4 5/9/2546 13.60 13.60 0.02 0.02
5 13/9/2546 13.60 13.60 0.02 0.02
6 14/9/2546 0.04 0.02 0.00 0.00
7 20/9/2546 13.60 0.04 0.03 0.02
8 14/10/2546 0.04 0.03 0.02 0.01
370 601.13 324.76 306.49 109.27
e 75.14 40.60 38.31 13.66

NIBMA © 0.00 WD G101 0.005 D lansuas 19 (luaunsnsrusudlroseld)



q' =\ = 1 ~ 1 an 1 Y A . .
M1519N 6 Lﬂi‘c’mmEJ"Uﬂuﬂa85$W’JTML1JQQ‘V]@EIENIﬂEJ’J‘ﬁNaG]NL!EJEMEI@] (Least significant
v
difference, LSD) ve91/5uaaznouau 9110 4 ilasnaaes ﬁmmﬁauﬂiﬂgmuﬁq

AAAN W.A. 2546

uilag CT VG NG HD

AunaY 40.60 75.14 38.31 13.66
serauag AR IR A

CT-VG 34.55 ns df =20

CT-NG 36.83 ns t0.025 = 2.045

CT-HD 61.48 ns 1sd 0.025 = 114.216

VG-NG 2.28 ns

VG-HD 26.94 ns

NG-HD 24.65 ns

IS ns = ITANUUANAT U IUNIEDA (no significant)

v A v

uaznHamsanylSinaaznoudaungniamgaanaznouluuaazas (storm) ALY

= 3' ] as/' (= a = Y o d‘ d! 1 d’d
anuagzinai lvai dwamouiiguieudegainy w.et. 2547 a3 13dsansen 7 gawud uilashil

a a 1 A A ~ (= v A 3‘

Ysmnuazneuauganulamaassdu 9 Aoulasi lulinesmseysneaunazii 70.58
a ] 1 1 9 [ 9 ~ 9 a [
alansuse 13 090 laun udawwauvaudnuauden ulawoungsssumna uazulasgiy
oy = 1 % a 3 1 1 o % Lﬁ‘ = = 1 1:' 1
e HANIAY 53.83 6.61 uaz 2.66 nlansuas'ls mud ey wazienlSeumsunundsua
azuaslaedtwaniaisd 1A iooNaa (least significant difference, LSD) W11 1S1unainz nouau

o W

yoannulastinnuuanannuedalitediiy luneada enduliunaaznouduveniany
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9 v ] v v
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48 I = R o J v a
nlesidud damsed 8 nan laiulasgsuihveumwazilawauna sy sumaansoan
Aa a YA 1 Y A A a a a qgj = ]
Psmnaaznouan ldaniulawounawdnuoader Wenasanisinaezneuduns 23 sz
MSnuaznouduveasazuainaaselull w.e. 2546 vNUTunagandnd we. 2547 ag1an
1o a = ~ 9 TR A Y ] = [ a g} v A =
uasumsnaludl wa. 2546 Tiesndn daliuwr uswdsnuilSunanilvaii weaninTudl
[ 3 9 a [ ] v o Y Aa a l dd’ ] 9
usngiuihanmlaseadeaudaliaedi ldlsmaesneudugandiili 2 drunlawoume
a [ a a IS @ a a a ] @
s3sumalutusniimsdSudmSyauTadlunuinnaneudauldavedilsinmuaznouan lugain
~ = 9 v A ' J 19 =K o Iy A oy 1 9
vz luilusnulaaaunghudnuaidalisesinserinnesgineaaiidls i lvatimi
a ' A =] a Ja 1 A 1 v Jda
augandulaimaassduy o uanansaaallSinaaznonldaniuladi lutinasmseusniau

J & v v y g Vo 5 a S v v A qu 9 v o
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v oy 1 Y a g a [ A & 9
uaseut’nsmazﬂuumwa@m"lwamwumuuazﬂumﬂauﬂu aanaludn 2 “Bﬁllﬂaﬁllﬂﬂﬁﬂuﬂllt}lﬂ

IS 9 oﬂ/’ a 2; ' Y a a sldd?
11Lm3ij1umiaﬂ°nqﬂi111mm"lwamwmﬂuua$mﬂauﬂullﬂﬂsuu

4 s ad o o
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CT VG NG HD

1 11/6/2547 1.19 448 3.18 1.17
2 12/6/2547 0.03 0.02 0.02 0.01
3 15/6/2547 0.06 0.02 0.08 0.01
4 26/7/2547 0.29 0.12 0.01 0.01
5 11/8/2547 20.35 8.44 0.00 0.00
6 12/8/2547 0.02 0.02 0.00 0.00
7 20/8/2547 243 12.74 0.52 0.02
8 24/8/2547 1.03 1.18 0.78 0.02
9 9/9/2547 28.62 21.68 0.82 0.02
10 11/9/2547 0.24 0.2 0.27 0.02
11 13/9/2547 3.22 1.21 0.02 0.00
12 14/9/2547 0.80 1.01 0.02 0.00
13 15/9/2547 0.04 0.03 0.02 0.00
14 16/9/2547 0.04 0.03 0.02 0.01
15 21/9/2547 0.03 0.01 0.05 0.04
16 22/9/2547 1.70 0.91 0.22 0.25
17 3/10/2547 1.81 0.37 0.15 0.03
18 12/10/2547 8.80 1.46 0.55 1.15
334 70.70 53.93 6.73 2.76

e 3.93 3.00 0.37 0.15
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AAAN W.A. 2547

uilag CT VG NG HD
Aunde 3.93 3.00 037 0.15
sernauilag KA1 InAY

CT-VG 0.93 ns df =52

CT-NG 3.55 * t0.025 = 2.008
CT-HD 3.77 * Isd 0.025 = 1.096
VG-NG 2.62 *

VG-HD 2.84 *

NG-HD 0.22 ns

IS © ns = MHANUUANA1N U TUNFDA (no significant)
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M319N 9 15aa13ngu organophosphorus 19329 TuAI9819aUIN 4 )aanaaed I w.a.

2546 1z W.A. 2547 (W19 : ppm)

o ANAN W.Al. 2546 | WAl 2547 |
(31.) Aoumizgn  wauRWAY) Aoumizlgn  wawuALRe
CT 0-10 0.022 ND ND 0.114
10-30 0.021 ND ND ND
VG 0-10 0.030 ND ND 0.222
10-30 0.030 ND ND ND
NG 0-10 0.240 ND ND 0.037
10-30 0.130 ND ND ND
HD 0-10 0.272 ND ND 0.002
10-30 0.150 ND ND ND

ninuia : ND = @]i’lil]lli‘WDﬁﬁ (not detected)

The limit of determination (LOD) = 0.01 ppb (ppb = part per billion)

3190 10 YSas paraquat Nas2anuludledeauain 4 ulasnaaes I w.e. 2546 tag w.a.

2547 (Y1128 : ppm)

e ANNAN WA, 2546 | WA, 2547 |
(3.) Aouwnzilan  wauALAY Aowmzilgn WA UMe?
CT 0-10 11.00 9.11 5.42 3.94
10-30 10.51 7.40 3.44 2.74
VG 0-10 8.62 7.90 5.89 4.59
10-30 8.60 7.50 5.69 1.98
NG 0-10 8.50 7.90 6.46 3.80
10-30 7.54 7.30 4.53 2.12
HD 0-10 8.10 7.20 6.65 5.03
10-30 7.80 5.70 4.22 3.97

1U1YLYE : The limit of determination (LOD) = 0.01 ppb (ppb = part per billion)
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A 9 A v a
m‘imaaumﬂmagﬂ%mﬂﬂmﬂﬂu

v ] v
A9 11 ﬂiuimﬁiiﬂq&l organophosphorus I8¢ paraquat ﬁmnwﬂuﬁmmaﬁﬂmumfﬁ

Aun 4 uaanaaea 1 w.a. 2546

Asan  Twdeudl organophosphorus (ppm) paraquat (ppm)

Auan  wlas CT VG NG HD CT VG NG  HD
1 4/7/2546 ND ND ND ND ND ND ND ND
2 9/7/2546 ND ND ND ND ND ND ND ND
3 28/7/2546 ND ND ND ND ND ND ND ND
4 5/9/2546 ND ND ND ND ND ND ND ND
5 13/9/2546 ND ND ND ND ND ND ND ND
6 14/9/2546 ND ND ND ND ND ND ND ND
7 20/9/2546 ND ND ND ND ND ND ND ND
8 14/10/2546 ND ND ND ND ND ND ND ND

8L : ND= Gli’Ji]UliJ'W‘UE‘TTi (not detected)

The limit of determination (LOD) = 0.01 ppb (ppb = part per billion)



v [ v
m3197 12 1/S11a18150gW organophosphorus 1ag paraquat Ang29wuluded1ei lvatvdh

Aun 4 uaanaaea 1 w.a. 2547

fl %ﬂ ﬁ Fupoudl organophosphorus (ppm) paraquat (ppm)

duan  wlas CT VG NG HD CT VG NG  HD
1 26/7/2547 ND ND ND ND ND ND ND ND
2 11/8/2547 ND ND ND ND ND ND ND ND
3 20/8/2547 ND ND ND ND ND ND ND ND
4 24/8/2547 ND ND ND ND ND ND ND ND
5 9/9/2547 ND ND ND ND ND ND ND ND
6 10/9/2547 ND ND ND ND ND ND ND ND
7 13/9/2547 ND ND ND ND ND ND ND ND
8 14/9/2547 ND ND ND ND ND ND ND ND
9 22/9/2547 ND ND ND ND ND ND ND ND
10 3/10/2547 ND ND ND ND ND ND ND ND
11 12/10/2547 ND ND ND ND ND ND ND ND

ninuwia : ND = ?Ii’!i]vlﬂlelﬁﬁ (not detected)

The limit of determination (LOD) = 0.01 ppb (ppb = part per billion)
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@397 13 151aa13ngu organophosphorus 1182 paraquat 959N 1UAIDE 1AL NOUALIIN 4

ulaanaaea 1 2546

ﬂ%ﬁ: W udeud organophosphorus (ppm) paraquat (ppm)

Auan  uiaq CT VG NG HD CT VG NG HD
1 4/7/2546 0.055 0.052 0.050 0.047 7.010 6.900 6.460 5.500
2 9/7/2546 0.046 0.042 0.038 0.036 7.020 7.000 6.012 5.700
3 28/7/2546 0.037 0.035 0.033 0.031 7.140 7.040 6.340 5.730
4 5/9/2546 0.030 0.026 0.028 0.025 6.832 6.740 6.300 5.434
5 13/9/2546 0.023 0.020 0.022 0.018 6.700 6.600 6.200 5.240
6 14/9/2546 ND ND ND ND 6.532 6.430 5.910 5.122
7 20/9/2546 ND ND ND ND 6.430 6.250 5.800 5.100
8 14/10/2546 ND ND ND ND 6.300 6.200 5.700 5.003

NG : ND = @529 liwuans (not detected)

The limit of determination (LOD) = 0.01 ppb (ppb = part per billion)

d' =) =1 1 d' 1 as 1 9 d' . .
MM319N 14 fFeumeuanasszrnaulaimenod lneITnan1aiosNga (Least significant
difference, LSD) ¥091/51naiastlosiunaz f1dauuaingy organophosphorus lu

AzNOUAY 910 4 uaanaand 1ull w.a. 2546

uilag CT VG NG HD
Aunde 0.024 0.022 0.021 0.020
FEACR RSN Had AR AY

CT-VG 0.002 ns df =28

CT-NG 0.003 ns £0.025 = 2.045
CT-HD 0.004 ns Isd 0.025 = 0.021
VG-NG 0.001 ns

VG-HD 0.002 ns

NG-HD 0.002 ns

HINeia : ns = WHANNLANAN U IUNIGEDA (no significant)



q' =\ = 1 ~ 1 an 1 Y A . .
M31an 15 Wlisumeuaunassziinu)amanslneIsHan191i0aNga (Least significant
difference, LSD) ¥049US1aua13519A WY paraquat Tuazneuau 910 4 ulaanaaes

1343] .71, 2546

uilag CT VG NG HD
Aunde 6.746 6.645 6.090 5.354
sernauilag KA1 InAY

CT-VG 0.100 ns df=28

CT-NG 0.655 * t0.025 = 2.045
CT-HD 1.392 * 1sd 0.025 = 0.305
VG-NG 0.555 *

VG-HD 1.291 *

NG-HD 0.737 *

NINBHE ©  ns = WNANNANA1A U UNFDA (no significant)
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* = UANANNUDINUUITINUNNADA (0L 0.05, ANWLTFDNY 95 L‘].I’E)'il“]f“lﬂl@])
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M319% 16 1/5111a13n0gW organophosphorus 1182 paraquat NA519NU 1UAIDENALNOUALIIN 4

uilaanaaea 1 w.a. 2547

ﬂ%ﬁ: W udeud organophosphorus (ppm) paraquat (ppm)

Auan  uiaq CT VG NG HD CT VG NG HD
1 26/7/2547 ND ND ND ND 3.960 3.002 4.015 3.487
2 11/8/2547 0.002 0.002 ND ND 6.113 4.288 ND ND
3 20/8/2547 0.001 ND ND ND 5.883 ND ND ND
4 24/8/2547 0.001 0.001 ND ND 4.421 6.824 3.317 ND
5 9/9/2547 0.398 0.449 0.097 ND 5.204 4.930 3.511 ND
6 11/9/2547  0.312 0.094 0.104 ND 5.367 5.743 2.286 ND
7 13/9/2547 1.171 0.234 ND ND 3.487 3.147 ND ND
8 14/9/2547  0.814 0.168 ND ND 4.821 5.670 ND ND
9 22/9/2547 0.108 0.027 0.385 ND 4.748 5.258 3.960 4.348
10 3/10/2547 1.933 0.626 2.773 ND 5.609 3.548 3.426 ND
11 12/10/2547  1.277 0.999 0.100 ND 3.002 1.971 4.217 ND

ninuia : ND = @]i’lil]lli‘WDﬁﬁ (not detected)

The limit of determination (LOD) = 0.01 ppb (ppb = part per billion)

d‘ =) = 1 d‘ J as 1 9 d‘ . .
M319N 17 1Wlisumsuaunasszrinu)amanslneIsHan191iosNga (Least significant
difference, LSD) v091/5maiarsflosnunaz f1dnuuaingy organophosphorus

aznouAY 910 4 wlaanaaes 1uil w.a. 2547

wag CT VG NG HD
Aundg 0.547 0.236 0315 0.000
senauilas HadIAIRAG

CT-VG 0311 ns df =40

CT-NG 0.232 ns £0.025 = 2.021
CT-HD 0.547 ns Isd 0.025 = 0.631
VG-NG 0.078 ns

VG-HD 0.236 ns

NG-HD 0.315 ns

Mo : ns = MAANULANANNAUIUN1EDA (no significant)



q' =\ = 1 ~ 1 an 1 Y A . .
M31an 18 1lisumeuaunasszriiuamanslneIsHan191i08Nga (Least significant
difference, LSD) ¥049US1aua13519A WY paraquat Tuazneuau 910 4 ulaanaaes

1343] w.¢1. 2547

uiag CT VG NG HD
AunaY 4.783 4.035 2.249 0.712
serandag HagIAImAe

CT-VG 0.749 ns df =40

CT-NG 2.535 ns t0.025 = 2.021
CT-HD 4.071 * Isd 0.025 = 2.897
VG-NG 1.786 ns

VG-HD 3.322 *

NG-HD 1.536 ns

IS © ns = MHANUUANA1N U TUNFDA (no significant)

o w a

VW P A a A o -
* = LW]ﬂﬂNﬂu@ﬂNiJufJﬁTﬂﬂJuﬂNﬁﬂ@] ((X 0.05, ANULBONU 95 L‘]Jl’ilil"]fuﬂ)

o 7 A A U
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2546 WA, NN ﬁ.ﬂ. 14.8. NW.f. i.e. .9, .. n.8. a.n. Ny, 5.0
1 1.9 71.9 43 13 0.3 5.1 9.9
2 6.4 1.8 11.7 53 0.5 312
3 0.3 5.1 455 163 23

5.6 333 109
5 29 2.5 2.3 244 03
6 0.3 13.7 1.0 3.0 5.3 3.8
7 6.1 9.4 2.0 0.3

0.3 0.3 0.8 5.1

9 21.1 0.8
10 3.0 8.6 4.6
11 0.3 0.3 0.3 3.8 16.8
12 14.7 0.8 21.6 434
13 0.8 9.1 9.4 43 109
14 22.1 0.3 18.8 17.0
15 5.8 0.5 1.3 7.4
16 53 0.8 0.3 0.3
17 0.3 1.5 33.8 0.3 13.2
18 5.6 1.5 7.4 43 11.9
19 5.1 0.5 6.9 29.7
20 5.6 4.1 0.3 53 3.6
21 10.2 9.7 5.8 0.5
22 3.0 13.5 457 0.3 1.0 11.4
23 0.5 14.0 3.6 3.6
24 53 43 11.4 9.7 8.4
25 8.4 1.8 0.5 6.1 0.5 9.7
26 0.8 4.8 1.0
27 0.8 23 332 157 0.3
28 0.3 3.8
29 08 234 17.0 0.3 1.0
30 18.0 8.9 21.1 3.8 0.5 2.3
31 3.8
730 116 00 437 71.1 146.1 2515 1019 1125 2733 902 0.0 0.0 1101.8
o)t 5 0 8 10 15 26 15 21 27 10 0 0 137




a g’ (% A = a a
MywuIn 2 UsmaniWusieiunazemeuluggnall w.a. 2547 adwns)

=

2547  W.a. DN, WA LY. N.A. ﬁ.ﬂ. .. o.9. n.g. £1.91. Ny, ..
1 104 15 478 38 38 53
2 9.4 36 15 23 114
3 08 03 124 23

4 03 10 15 10 61 69

5 51305 15 13

6 43 81 107 15

7 137 05 135 28

8 13 107 20 231

9 3.0 30 20 51 563

10 500 13 272 320 03
11 119 168 76 03 290
12 94 13.7 257 24.9

13 03 145

14 165 1.8 23.1

15 23 15 03 05 84

16 381 69 33 160

17 20 198 05 104 23
18 20 152 03 13

19 16.5 305 5.1

20 173 13 36 135

21 119 30 94 142 254

22 25 05 208 2.0

23 86 140 05

24 34.0

25 32.8 39.1

26 53 8.1 1.8

27 147 310 81 25

28 53 163 1.8 41 74 41

29 23 03 33

30 132 03 64 61

31 9.1 20.6

3 94 00 00 338 2817 2164 2466 1519 2773 483 0.0 00 12653
o)t 1 0 0 5 20 23 25 22 22 5 0 0 123




3 o [ a o
ATTNNUIN 3 NITLNUNIDYNNAU Llﬁgﬂ'lii]@ﬂ1illﬂail gluuﬂamﬂamﬂ N.f. 2546

v A N (%
Yol N13IANII

24/4/46  IDUFIDEIAY (AeuMzalgn)
17/5/46  AaNUA1IIATINY paraquat BATIAITHEAN 227 wa.at 34 Aasalaamannd
20/6/46 é’fmﬂé’mwémﬁmﬂgﬂ sesnungualeijonon (Gldj“lfi) 20 nn/ulaanaand
201746 Seviuanstlesiulsauaziuania | Llaﬂﬁ!ﬂﬂﬂgﬁ‘ﬁ 1
w846 Aevumatlostulzauaziuainiaii 2
11/8/46  AevumistloatuTsauazumaansai 3
14/8/46  AevumstlosiuTsauazuaniai 4
19/8/46  AavumstlostuTlsauaziuainien 5
27846 Aeviuanstloaiu Taauazuaaniai 6
o6 FeriumsilesiuTsauazinainien 7 Lmﬂdﬂﬂﬂ%ﬂﬁ 2
796 Aamuanatostulnuaziuainiaii s
18/9/46  1hudedanznanla

20/10/46  IPUFIDENAY (MAUNUINY?)

A a =1 -+ a [ Qal’ [ I
nnema : Usinaazsiavesaandl uazilerianie  sanamsdanmsutamaasailulyl

2 Y dy A o =
@mJmeﬂ’iimj@dmymﬂiLﬁ]Wi’quﬂﬂQﬂﬂzﬁmﬂa

< o [ a @
MINWUIN 4 MINUAINAY tazmstamsitas Tuulasnaaesd w.e. 2547

v A = v
Yuaeull NIAANII

30/5/47  IAUFI0E19AY (ReuMzalgn)

16/6/47  RANUATAVAIBNY glyphosate BATIATHEAN 319 ya.i 45.6 Ansnnlag
9/7/47  AANUAITANATYNY paraquat BATITTHEY 270 ya.nt 304 Aaslag
5847 Sendinsnddalgn sestounquineilesunidsata 13 nnaag
6/9/47 savuensdleatulsnuaziuasniad 1. w%’aﬂdﬂaﬂ%ﬁ 1 (fJogiae) 25 nn.alaq

1947 SaviumistlostuTsauazuyaanie 2

15/9/47 Gl’gfﬂfjﬂ%\i‘ﬁ‘ 2 ijondigas 13-13-21 8a31 25 nn./utlaq

241947 AawumstloafuTsauazuuadnien 3

27947 AavuasileaiuTsnuazinainiad 4

20947 AawumsiloafuTsauaziuadnien 5

51047 FeviumstleatuIsauazinainiad 6

12/10/47  iRusedenzrdnla

Y 1T A Y g A
6/11/47  1NUAI0Y1NAU (HAIMSINUNY?)

a a =1 + a v 09: ] <
nnema : Usinaazsiavesasndl uazilerianie  saumamsdansutameaasailulyl

a 9 dy A ° =)
@ﬂﬂJWﬂ@]ﬂ'iiiJ"ll'fNLﬂ‘]el@]ﬁﬂilﬂW%ﬂQWHﬂﬂQﬂﬂ%ﬁﬁWﬂﬂ



