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Patcharawalai Chalermchaimontree 2011: Effects of Neonicotinoid on Germination and
Vigor of Rice (Oryza sativa) Seed. Master of Science (Agronomy), Major Field:
Agronomy, Department of Agronomy. Thesis Advisor: Associate Professor

Wanchai Chanprasert, Ph.D. 109 pages.

This research evaluated the effects of 2 neonicotinoids, thiamethoxam and imidacloprid
on seed germination and seedling vigor of rice seed (Khao Dawk Mali 105) and on some
physiological changes, i.e., phenolic compounds, soluble protein, amylase and specific activity of
amylase enzyme in rice seedling 1-5 days old. Experiment 1, four rates of thiamethoxam 0, 2.5,
5.0 and 7.5 ml/25 kg seed in 3 liters of water were compared and it was found that thiamethoxam
at the rate of 5.0 ml gave the best result in terms of seed germination and seedling vigor. In
experiment 2, unaged and aged seed were treated with thiamethoxam at the rate of 5.0 ml
(Cruiser® 25 WGQ) per 25 kg of seed in 3 liters of water and imidacloprid at the rate of 5 g
(Gaucho® 70 WS) per 25 kg seed in 3 liters of water comparing with non-treated control. The
results showed that both neonicotinoids obviously increased seedling vigor which was related to
the increases of phenolic compounds and protein content in rice seedling aged 1-5 days old.
However, amylase enzyme increased only in 1, 4 and 5-day old seedlings and specific activity of
amylase responded inconsistently to neonicotinoid seed treatment in unaged seed, while the
specific activity of amylase clearly decreased in seedlings of aged seed treated with
nenonicotinoids. It can be concluded that phenolic compounds and soluble protein content played
an important role while amylase enzyme showed partially activity for increasing seedling vigor in
neonicotinoid-treated seed. There may be some other enzymes that involved in increasing

seedling vigor of rice seed treated with thiamethoxam and imidacloprid.

Student’s signature Thesis Advisor’s signature
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2.5 QINAIEANIUIA 8 x 10 119

2.6 93 INAENTAU
¢ =2 [ A a
3. gUnsaEnmanyaMzNMeaIsINen

] a
3.1 DNRUIMVAUYUNYN (water bath)
3.2 Lﬂ%ﬂiﬁHULﬁaﬂdﬂﬂﬂﬂN@mﬁgﬁﬁW (refriguated centrifuge)

E]

[~ A
3.3 QUINTIAIVANGUUANT 20 DIRUTAITYA
3.4 19503IAAINMIRANAULE (UV-VIS spectophotometer)
A Y] I [
3.5 1n5eIanNuilunITanAa (pH meter)
o A A a 4 4 = ' 9
3.6 ginsaiuazinealolumsnnsizresnlseneumuni Tagssuna 1wy dovay

4
. <
§0U (hot air oven) TaganNurL 1ludu

18



19

ad
IHNI
1. MINWHUNTINADDY

=< 1T A A a S 1 < <
ﬁﬂ‘]&ﬂwa"ll@\'iﬁﬁﬁluﬂQNUISUIﬂﬁu@ﬂﬂﬂh@lflﬂ’ﬂh\?@ﬂ LS AIMULUUILTII YDA

o J a a A o 1 1 I

Wu‘ﬁeﬁ}'n"lﬂ?ﬂ@ﬂﬂgﬁ 105 Wﬁﬂiﬂﬂﬂuﬂ?ﬁ]ﬂ%’nﬂlﬂuuﬂ Iﬂﬂllﬂ\‘]ﬂWi‘ﬂﬂﬁﬂ\?@@ﬂ!ﬂu 2013
4 < 1 <

RN ﬂ']ﬁ‘i/lﬂﬁ'f)\iﬁ 1 WaGIJfNﬁ'lﬁ‘ﬂ'qﬂLllﬁﬂulfl/]63ﬁIﬂ!LWNﬂ@ﬂ?WNQ@ﬂ!Lﬁ%ﬂ?WNLL‘UQ!L?Q‘U@Q

3 o Y Y 4 o Y aAd A A A A
Lilaﬂwu‘]éeln') 1615!,11aﬂwu'ﬁsll']'l‘ﬂLﬂUlﬂfJ'Jlﬂf]qu]ﬁﬂﬂ']ﬂu N.F. 2552 LIag N1TNAADIN 2 NAUD

q

a 1

aa < [ a
1’”31%63%1%LL“]ﬁJng’é)iJYﬂTﬂﬁﬂWﬁﬂﬁ@ﬂ'J'm\‘]’ﬂﬂ AMULUVIUTI LOLANHULNNETTINGILN

) ) 9 <

J < J <] J ! ~
ﬂ§$ﬂ1§§$ﬁ31ﬂﬂ1§Qﬂﬂﬂl@ﬂlmﬁﬂwu'ﬁsﬁ}'\j Glalgf}!llaﬂW°Ll‘ﬁ“lJ’l'JﬁLﬂ‘]JLﬁfJ')Lﬁi’JUWf]ﬁ%ﬂ']ﬂu W.f. 2553

q

(% A g |

2 o I o A X 9 A A A A
ma@wu‘gwumﬂcﬂumﬁmamammmwmamu U WAANNVNYUADUNYAINYU 2552
f < 3 ¥ o < N 3 2
mm%ummmaﬂ 10.27 Lﬂa%'msmi' UIHMUN 100 LUaR 1NNV 2.48 NTY ﬂ’J"IiNi’]ﬂLiﬁJﬁ}u 86.5
s ' sl 7 3 Ad A4 A ~ X
1Wosisua ﬂ'ﬂll\‘lﬂﬂil!ﬁﬂ?‘l/‘l]li 85.5 1Wosiua AN UNYAADUNGAINIYU 2553 ANUFU
< s 23 o 3 o < " w o A g 73
VDAUNAA 10.43 oSy Ui 100 tUaa tN1NU 2.67 NI ANUIBNLTUAU 95.5 1Wosisua
1 I 4
ﬂ’ﬂll\i’t’)ﬂaluﬁﬂTWhli 85.5 nlosikua

Y]

{ ' < 3 o
mi‘mamﬁ 1 waEummi‘1‘1/1azﬁT‘VI!,mmG]aﬂ'mJqaﬂuazmmmmawmmaﬂwuﬁ

) 901 I v oA
TUHUMINAADIDY RCB 119U 4 41 TagnfSoumeuaunmaanugnagneas
® o A aa [ Sol a 1
Tnogdi Tnusy (Cruiser 25 WG) 4 9731 A0 0, 2.5, 5.0 1Az 7.5 Haaans #aunuLl 3 aniae
<3 a @ 1 a g’/ a = (% A o [
waa 25 nlansu Taaslugawaraan nntuanes Inozl Tnuasulusasiidmua weig
A Y A ES o <} ' v Y v
e liansnasunielugs mniuiwwaalaasluge e lvwaangaiuasazanelssuna

= o A (] A < v Y [} & = & 3 YA 491
2-3 UN AUNTEIATAADVDYUUFNIVDAUNAANUTUIIDY NI mmaﬂslmm’mwu

Q

v A { 3 a o
Indifeaszaumu (M319kWINT 1) UsTywaalugenszay 39 16 x 35 wuamas 1w

Y
o v A

<
maﬁ]ﬁ@mmmwmaﬂwuﬁ JU



20

Y
I
1.1 ANMUFUV0INAA (seed moisture content)

v Y

o <3 ' 1 o
WiaanugiMnHumMsngnas nezdl Inusy taz liiumsngnaissuau 20

a 4

< ¥ A a < 3 Y o s 3
aa 4 1 hl‘]JfJ‘].ITIQﬂlﬂﬂﬂJ 105 D3R aLye e L‘iJ‘L!L’Jﬁ”I 24 GB’JT?N ummmmmgﬂmwum

G

k4
ANNFUAMINATFIVETN (wet weight basis)

o

X /32 ) S Y o 2 o
AIUBU (L’].]’t’)'il“]ﬂl?’l) = HMUUNMUAANDUDY — UIHUNUAATIAIDY x 100

¥ o [ J
WIMUNNAANDUD L
1.2 ANUIBNUINTTIU (standard germination)

o o o 3
LWHL&J@@ﬂUﬂS%WIHLWWlLUU between paper (ISTA, 2006) 91UIU 50 AR 4 41

a

1A ) a g & 9 Y A
VUNTEAY 2 Llwuﬂﬂﬂﬂﬂlﬂﬂ‘izmyﬂﬂﬂfuﬁui Njuﬂ§$ﬂ1(ﬂj1\1€luﬂlw131/]1]@&[1(7@'“ 25 99

= v o Y Y A v A [ @ J 3
GIE iG] uﬂi]']ulgiv!WUﬂa']ﬂ\iﬂﬂiujuﬂ 7 18% 14 IUNAINITING Fl]’]ﬂuui']fl\‘l'luwalﬂu

J I o o
!ﬂ@ilcﬁuﬁﬂj'ﬁ\l\?@ﬂ I@ﬂﬂ'IU'Jmﬂ']ﬂQ’ﬁi

o s 3 2 o 9 Y A A
AITUNDNUDILNAA (L’]Jf)il“lfu@]) = m“LI’J“LJG]uﬂaTI/N@ﬂ‘IJﬂ@] x 100

o 3 A
TUIULUAANLINIE
1.3 anusonluls (field emergence test)

< ~ a o < 2 o o ) Y A
L‘wwmaﬂiuﬂix‘uzmmmﬂummmu 50 1Uaa 4 1 uummmuﬂmmaﬂiu

[

A o o 3 g < sl & o
UN 7, 14 1A 21 IUHAIUNIZLUAA NNUUTBNURNaT U)o TIFUAA NN TﬂﬁlﬂTH’Jmmﬂ

2P

&)

' /3 < ° { a
anwaenluls mlesisud) = Smrudundrnaenilnd x 100

o 3 A
TUIUNIUAANINIS

1w ' Y Y a ¥ 9 @
1.4 A714817310 (root length) tjiJGI’JE]EJNG]‘HﬂﬁWﬁQ’E)ﬂ‘]JﬂG]iJM)’WﬁZ 20 1 IANINYI

510 (3.) Tagdanndeusnaudalaesiniledelgld 7 uaz 14 u



21

1 [ o 1 4 a Y [
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2.3.1 asiszneuiluean

Jatimamslszaouiluean TasmstinziiSnaumuiulugyl
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R1 R2 R1 R2 RI R2 RI R2
Tingnans 7t 1 Sundums 1483051 14.66102  433.6441 4200000 1070922414 1034922414 101433 0980232
Tnozdi Tnuay A 1 Sundume 16.77966 17.11864  446.5678  425.5169 1866.694915 1861.271186  1.42625 1.422106
Siienaensa it 1 Sundums 12.55833 13.10833  503.1583 4653917 2505.901639 2501.967213  2.144501  2.141134
lingnans 1 2 Sundums 21.07500 19.80000  482.7966  488.8136 4383.737705 4383.737705 4321117  4.321117
Inozd Tnuswy 7 2 Fundane 23.7.000 22.90000  446.5833  458.2500 2882.344828 2907.793103  2.850692  2.875861
Siimnaensa i 2 Tundume 2422414 2241379  486.5517  475.8621 3043.322034 3057.423729  2.97949  2.993296
lingnans 13 Sundums 12.96610 12.62712  668.5932  657.5339  6375.344828 6398.87931  3.151941  3.163577
Inozd Tnusy 7 3 Fundune 2033898 2228814  497.2881  469.1525 6505.473684 6542.631579  4.015724  4.038661
Siianaensa A 3 Tundunz 19.56897  20.08621  652.6667  638.7333  7015.241379 6982.034483  3.567656  3.550768
lungnens 7 4 Sungaume 2127966 2135593  772.2881  731.1017 3078.098361 3070.688525  1.96004 1.955322

€6



MSWUINN 2 (710)

Treatment suaasiuean Ysualdsau Ysunaneu laies luaa AonRIATUNY
(Wn.AenTuLaR) (Wn.AnTuLaa) (HieRNTUaR) Muenoun. Jasaw)
R1 R2 R1 R2 R1 R2 R1 R2
vl“VI'E’J%ﬁI‘VILL“IﬁJ ‘ﬁ 4 TUARAWN 23.54386 23.64035 590.5678 590.1102  7700.578947 7771.692982 3.818834 3.854101
auMINaENTA ﬁ 4 TURAWN 24.06780 20.00000 726.7881 683.5424  8139.724138 8148.000000 3.150511 3.153714
ulijﬂt]ﬂﬁ'li ﬁ 5 IUNAUN 17.84746 25.70339 405.9153 385.5508 5787.711864 5780.932203 4.873689 4.867980
Ulﬂ@zﬁ}ml%’ﬂ ﬁ 5 IUNAUNL 27.62712 26.44068 514.3220 540.8475 5967.500000 5967.313559 3.805660 3.805541
auMINABNTA ﬁ 5 IURAUNIE 26.00000 30.75000 459.5000 484.0833 6114.426230 6118.360656 4.881298 4.884439

v6



o

{9 a ¢ ' . e ¢ < 7Y
M 1IN 3 JeyalSunaasiluedn UswnaTlsdu USuanenlaios Tuaa uag a1 specific activities vouou laioz luaa aeluwaanugin

Y1IADNULE 105 15901

Q

Treatment Suaasiuean Ysualdsau Wsunaneu laies luaa AUOARTATIINE
(Wn.ANTUILAR) (Wn.AenTuLaR) (WieRnTuaa) Muenoun. Jasaw)
R1 R2 R1 R2 RI R2 RI R2
Vli\iﬂQﬂﬁﬁ ﬁ 1 JUHAUN 9.824561 9.824561 420.0000 363.0328  1559.016393 1533.770492 1.935287 1.903948
Tnozdi Tnuay A 1 Sundume 15.97500 17.40000 4255169  416.2583  1749.655172 1721.982759  1.700687  1.673789
Siianaenia i 1 Sundums 9.864407 9.864407 4653917  386.5574 1628.877193 1594.096491 1329239  1.300856
lingnans 1 2 Sundums 13.84211 13.89474  488.8136  336.9500 5085.931034 5076.000000  4.144664  4.136571
Inozd Tnuswy 7 2 Fundane 13.61017 1342373 4582500  346.2295 2994.844828 2867.112069  2.946357  2.820692
Siimnaensa i 2 Tundume 11.18966 11.18966  475.8621  397.0492 3175.775862 3166.672414 2552202  2.544886
lingnans 13 Sundums 13.41667 14.08333  657.5339  431.8333  5409.590164 5409.442623  5.105124  5.104985
Inozd Tnusy 7 3 Fundune 14.65517 13.18966  469.1525  387.1667 4964.035714 4826.678571  3.690243  3.588132
Siianaensa A 3 Tundunz 11.55000 12.74167  638.7333  398.7000 4753.789474 4762.210526  3.266855  3.272642
lungnens 7 4 Sungaume 16.37705 16.52459  731.1017  408.8361  6100.229508 6341.459016  5.558379  5.778181

S6



MIINUINN 3 (D)

Treatment suaasiuean Ysualdsau Ysunaneu laies luaa AonRIATUNY
(Wn.AenTuLaR) (Wn.AnTuLaa) (HieRNTUaR) Muenoun. Jasaw)
R1 R2 R1 R2 R1 R2 R1 R2
vl“VI'E’J%ﬁI‘VILL“IﬁJ ‘ﬁ 4 TUARAWN 20.17500 20.32500 590.1102 483.0750  5621.949153 5623.305085 3.869291 3.870225
auMINaENTA ﬁ 4 TURAWN 18.36207 18.44828 683.5424 542.1393 6894.711864 6891.457627 3.361495 3.359909
"lijﬂQﬂﬁﬁ ﬁ 5 IUNAUN 11.72881 11.59322 385.5508 439.6721 5861.286885 5867.188525 4.346682 4.351059
Vlﬂﬂgﬁiﬂll%’ﬂ ﬁ 5 IUNAUNL 20.49180 20.16393 540.8475 486.0656 6257.263158 6286.692982 3.983048 4.001781
auMINABNTA ﬁ 5 IURAUNIE 17.06897 17.63793 484.0833 607.3443  6031.116667 5772.433333 3.697746 3.539145

96
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d' a 4 =\ Aa
ATTNNUINN 4 wmmﬁwmmuﬂiﬂmu’mi"lwaz;umewmammmnmmgm uae

o

J < a
ﬂ’J111Q?Jﬂcll!Z‘Tﬂ”IW]l'iEU?NL?JﬂﬂWMﬁ’ﬂ?"I’JBUnﬂ’ﬂﬂma 105

Q

Source of ﬂ'JHJ\‘l’OﬂiJ'IG]iﬁWU"UENLiJSﬂ ﬂ’ﬂll\iﬁ]ﬂbluﬁﬂTWUH

variation Df  Sum of Mean F-value df  Sum of Mean F-value
squares squares squares squares

Replication 3 4.00 1.33 0.29 ns 3 14.75 4.92 1.69 ns

Treatment 3 34.00 11.33 2.43 ns 3 50.75 16.92 5.80*

Error 9 42.00 4.67 9 26.25 2.92

Total 15 80.00 15 91.75

CV (%) 2.48 2.04

[

WINEIHG * = LANA NN NADANTEAUANUTOIY 95%

ns = JHANANNADA

d' a 4 = A A
MINNNUINN 5 Na’llﬂ§1$Wﬂ31mlﬂiﬂi’3u’dﬁhl1/]ﬂ$mIT]LL%ZJ“V]?JGIE]ﬂ’NJJEﬂ’Jﬂﬂ“V] 78 14

v J

o v < a
"J‘Ll‘Via\1\1@ﬂﬂl@ﬂlﬂﬁﬂwu‘ﬁgﬁﬁ'}]ﬂn?ﬂﬂﬂiﬁa 105

Q

Source of AMMETIING 7 1 AMMEIIING 14 Su

variation Df  Sum of Mean F-value df  Sum of Mean F-value
squares squares squares squares

Replication 3 0.247 0.082  0.13ns 3 3.657 1.219 0.58 ns

Treatment 3 20.051 6.684  10.51** 3 59.307 19.769  9.47**

Error 9 5.726 0.636 9 18.796 2.088

Total 15 26.024 15 81.759

CV (%) 9.04

(%

WG ** = UANANNIADANTZAVANUTDNY 99%

ns = JHANANNADA
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d' a 4 =\ A A
ATTNNUINN 6 N’ﬁ’Jlﬂi1$°ﬂﬂ’J'IﬂJLL“lJﬁ“]Ji’Juﬁﬁ]l‘V]E]ZiJI‘V]LL%?JTHJGI@?]’N?JEJ’I’JEJE]WV] 710 14

v oY a

@ @ <3
AUNANDNVDUNAANUTV1IV1IADNNTA 105

Q

Source of AMuEILeni 731 AMuETILenT 14 Su

variation Df  Sum of Mean F-value df  Sum of Mean F-value
squares squares squares squares

Replication 3 0.293 0.098  0.92ns 3 13.385 4.462 1.85ns

Treatment 3 6.208 2.069  19.45%* 3 72.570 24.190  10.01**

Error 9 0.958 0.106 9 21.755 2.417

Total 15 7.458 15 107.710

CV (%) 3.84 11.41

[

WINIHG ** = UANANNNADATTZAVANUTDNY 99%

ns = JHANANNADA

d’ a 4 = a a SAA
MINNNUINN 7 Wa’)mi’l%Wﬂ’J'lﬂJLLiJi“lJi')uﬁ'l‘iiuﬂQlluIﬂuiﬂﬁu@ﬂﬂﬂﬂ@]ﬂﬂ%ﬂﬁuﬁWi

o

=1 a < < Y a A [ [
Wueanmaluwaanuginnvinenuza 105 N 1 JIURAIUNE

Q

Source of variation df Sum of squares Mean squares F-value
asnguilTediTnAuoesd (N) 2 68.45489578 34.22744789 165.83%*
waalnd waasiey (S) 1 22.15050790 22.15050790 107.32%*
NxS 2 10.95070131 5.47535065 26.53%*
Error 6 1.2383809 0.2063968
Total 11 102.7944859

CV (%) 3.37

[

HWINEIHG ** = UANANNIADANTZAVANUTDNY 99%



d' a d 1A a a A 1
MINHUING 8 walazrinnulslsuaslungquiiTot TaauesaniaelSunaais

= a <]
“Nuaaﬂmﬂclumaﬂwu

o

F9191ABANEE 105 11 2 TURAUNI

99

Source of variation df Sum of squares Mean squares F-value
asnguillolilnduesd () 2 3.8915765 1.9457883 4.18 ns
waalnd mﬁm‘i@mq (S) 1 270.3974776 270.3974776 581.45%*
NxS 2 15.5835741 7.7917870 16.76**
Error 6 2.7902518 0.4650420
Total 11 292.6628800
CV (%) 3.87

HINBINA ** = LANANNNADANTZAY

(%

ns = JHANANNADA

ANVIFONY 99%

d' a 4 T A a a S
A1 NHUINN 9 Na’Jmi"I$1’iﬂ’ﬂllLL‘ﬂ3‘]_I'i’J”L!fﬁi{luﬂQiJuI’fJUTﬂ@umJﬂvmﬁﬂﬂ%MWmE‘ﬁi

= a < v JY a ~ [ @
Wuoanmaluwaanuginivaenuza 105 i 3 TUKAUNE

Source of variation df Sum of squares Mean squares F-value
asnguilTedilnAuoed (N) 2 38.53318140 19.26659070 28.22%%
waaind waaisey (S) 1 66.45350742 66.45350742 97.32%%
NxS 2 48.09380424 24.04690212 35.22%%*
Error 6 4.0969492 0.6828249
Total 11 157.1774423
CV (%) 5.29
WABING ** = IAnANaaATsEAuANNADII 99%



d' a d 1A a a A
MINHUING 10 waazrinnuulslsvasTunguilTet Taauessaniinelsunaais

o

= a < < 9 a ~ [ [
Wuoanmaluwaanuginvaenuza 105 M1 4 IUAAUNE

Q

100

Source of variation df Sum of squares Mean squares F-value
asnguiiToiilnAueed (N) 2 18.53307983 9.26653991 6.69%
wanlnd waaseey (S) 1 46.71123350 9.26653991 33.74%%
NxS 2 1.31355022 0.65677511 0.47 ns
Error 6 8.30689854 1.38448309
Total 11 74.86476209
CV (%) 5.78

[

HWINEIHG * = UANANNNADATNTZAUANUFOIY 95%

(%

= IANANNNADANTLAUANWFONY 99%

ns = JHANANNIADA

s

4' a 4 1A a a =
AINAUINT 11 waumwwmmuﬂiﬂimmﬂuﬂquuiauiﬂ@uaﬂwmaﬂ?mmfrm

= a < v Y a ~ [ [
Wuoanmaluwaaiuginvaenuza 105 N1 5 IUAAUNIE

Q

Source of variation df Sum of squares Mean squares F-value
asnguilTediTnAuoed (N) 2 115.8919663 57.9459831 8.07*
waand waassey (S) 1 258.3920978 258.3920978 36.00%*
NxS 2 10.3545602 5.1772801 0.72 ns
Error 6 43.0677087 7.1779515
Total 11 427.7063329
CV (%) 12.70

' '
aad v A

HUTIA * = IANANNNADANTEAVAIUFD Y 95%

a

= I ANANNNTDANTEAUA NI 99%

ns = IHUANA1IN1ADA
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M31eNINh 12 wadnsizianuulsdiuaslunguii Tolil TnAussdntaed/Sana TisAu

o

<] a { @ @
m&iumawuﬁ%’nmnﬂaﬂma 105 ﬁ 1 IUHAUNTE

Q

Source of variation df Sum of squares Mean squares F-value
asnguiiToiilnAueed (N) 2 2856.22526 1428.11263 5.61%
waalnd mﬁm‘iqu (S) 1 10614.89766 10614.89766 41.67**
NxS 2 1969.44600 984.72300 3.87 ns
Error 6 1528.41940 254.73657
Total 11 16968.98832

CV (%) 3.81

[

HWINEIHG * = UANANNNADATNTZAUANUFOIY 95%

(%

= IANANNNADANTLAUANWFONY 99%

ns = JHANANNIADA

M51EUIA 13 madnsgianuulsilsiuas lunguilTedi InAueessniiaedsua Tl sAu

Y]

<] a { o o
ﬂ”lEJGlumaﬂwuféﬂ}nmnﬂaﬂma 105 ﬁ 2 IUAAUNE

Q

Source of variation df Sum of squares Mean squares F-value
asnguilTediTnAuoed (N) 2 2935.70294 1467.85147 16.33%*
waand waassey (S) 1 3715120208 37151.20208 413.39%%
NxS 2 3101.41089 1550.70544 17.25%*
Error 6 539.22070 89.87012
Total 11 43727.53661
CV (%) 227

[

MINEHA ** = UIANANNNADANIZTAVANUFOIU 99%



M3 14 wadnsizianuulsdsuaslunguii Toi TnAussdniaed/Sana TilsAu

o

<] a { @ @
m&iumawuﬁ%’nmnﬂaﬂma 105 ﬁ 3IAUNAUNE

Q

102

Source of variation df Sum of squares Mean squares F-value
asnguiiToiilnAueed (N) 2 28989.2808 14494.6404 69.70%*
waalnd mﬁmiﬁmq (S) 1 111008.6086 111008.6086 533.80%*
NxS 2 14828.5594 7414.2797 35.65%*
Error 6 1247.7465 207.9577
Total 11 156074.1952
CV (%) 2.88

(%

HWINEIHG ** = UANANNADANTZAVANUTDNY 99%

M51HUINA 15 madnszanuulslsauats lunguilTedi TnAusessniaelsuna lisau

< @ a ! o o
nwiummwuﬁ%’nmn%mm 105 ﬁ 4 IUAAUNE

Q

Source of variation df Sum of squares Mean squares F-value
msnguilTedilnAuosd (N) 2 17932.1393 8966.0696 26.43%*
waand waasiey (S) 1 125544.1449 125544.1449 370.02%*
NxS 2 30455.4214 15227.7107 44.88**
Error 6 2035.7343 339.2891
Total 11 175967.4399
CV (%) 3.18

WINYIHA ** = LANANINNADANT

[

AT

AU 99%
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MR 16 HadnTIwaNuulsUsuas lunguilTedi TnAueessniaelsuna TisAu

o

<] a { @ @
m&iumawuﬁ%’nmnﬂaﬂma 105 ﬁ 5 AIUNRAUNY

Q

Source of variation df Sum of squares Mean squares F-value
asnguiiToiilnAueed (N) 2 28878.93354 14439.46677 62.82%*
wanlnd waaseey (S) 1 6268.80091 6268.80091 27.27%*
NxS 2 12104.68363 6052.34181 26.33%*
Error 6 1379.18075 229.86346
Total 11 48631.59883

CV (%) 3.11

(%

HWINEIHG ** = UANANNADANTZAVANUTDNY 99%

4' a 4 1T A a a S
AINHUINN 17 wa’Jmiwwmmuﬂiﬂimmﬂuﬂquuiauiﬂmuaﬂwmaﬂ?mm

o

o 3 Jd Y a ~ o o
!@u]’l“ﬁj\lﬂgthLaﬁﬂqﬂqu!uaﬂwu‘ﬁm']'nnjﬂ@ﬂllga 105 N 1 IURAUNE

a

Source of variation df Sum of squares Mean squares F-value
msnguilTedilnAuosd (N) 2 1188470.462 594235.231 1803.58**
waand waasiey (S) 1 92625.752 92625.752 281.13%*
NxS 2 963776.627 481888.314 1462.59%*
Error 6 1976.856 329.476
Total 11 2246849.697

CV (%) 1.06

[

MINEHA ** = IANANNNADANIZAVANUFOIUY 99%



d' a d 1A a a A
MINHUING 18 walazrinnuulslsvaslunguiiTel Taaussaniaelsunal

v Y a

d < ! [ o
Li’]uUlGﬁllf’JgIlllLaﬁﬂWﬂiuLNaﬂwu‘ﬁﬂﬂ?ﬁlﬂfJﬂ@ﬂllga 105 ﬁ 2 IUNRAUNE

a

104

Source of variation df Sum of squares Mean squares F-value
asnguiiToiilnAueed (N) 2 7971337.807 3985668.903 2757.67%*
wanlnd waaseey (S) 1 243098.815 243098.815 168.20%*
NxS 2 258922.324 129461.162 89,57+
Error 6 8671.814 1445.302
Total 11 8482030.760

CV (%) 1.06

(%

HWINEIHG ** = UANANNADANTZAVANUTDNY 99%

4 a 4 1 a a /= 1
M3WUINA 19 wadasizranuulslsiuaslunquii Tl Tndussantaelsua

o

o 3 Jd Y a ~ o o
!@u]’l“ﬁj\lﬂgthLaﬁﬂqﬂqu!uaﬂwu‘ﬁm']'nnjﬂ@ﬂllga 105 1 3 IURAUNE

a

Source of variation df Sum of squares Mean squares F-value
msnguilTedilnAuosd (N) 2 85872.004 42936.002 23 .45%*
waand waasiey (S) 1 7830907.219 7830907.219 4276.22%*
NxS 2 797893.420 398946.710 217.85%*
Error 6 10987.600 1831.267
Total 11 8725660.242

CV (%) 0.73

[

MINEHA ** = IANANNNADANIZAVANUFOIUY 99%



Y a 4 1 a a S 1
MINAUING 20 waazvnNuulslsavaslunguiiTel Taaussaniaelsunal

o laioz laanielumaa

v Y

a

NUTUTIVNIABNUTA

a

105 N1 4 TUNaUNI

Source of variation df Sum of squares Mean squares F-value
asnguiiToiilnAueed (N) 2 17431920.88 8715960.44 1650.11%*
wanlnd waaseey (S) 1 15817.41 15817.41 2.99 ns
NxS 2 15915698.90 7957849.45 1506.58%*
Error 6 31692.35 5282.06
Total 11 33395129.54
CV (%) 1.16

(%

HWINEIHG ** = UANANNADANTZAVANUTDNY 99%

ns = JLANANNADA

Ia

Y a 4 1 a a 1
MIHUINTG 21 wadazanulslsaslunguii el Inaussaniaediua

v Y a

<] ! @ o
L@ul’l“]ﬂj’ﬂglll]laﬁﬂqﬂluluaﬂwuaﬁﬂn?mqjﬂaﬂllga 105 ﬁ 5 AUNAUNE

a

Source of variation df Sum of squares Mean squares F-value
asnguilTefilnAuoss (N) 2 178207.2016 89103.6008 15.75%*
waaind waaisey (S) 1 9618.4379 9618.4379 170 ns
NxS 2 135592.8237 67796.4119 11.99%*
Error 6 33939.7447 5656.6241
Total 11 357358.2079
CV (%) 1.26

MINEHA ** = IANANNNADANIZTAVANUFOIY 99%

ns = IUANANNIADA
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aIﬂa A 1

Y a d 1
MINAUING 22 wadazranuulslsavaslunguii el Tnauesaniaen specific

o

o e d <3 g9 a ~ o
activities “]J@Ql,i’)ullc]fllﬂzvllllaﬁ MoluaanuEUIIIABNNLE 105N 13U

Q

WAWNIE

Source of variation df Sum of squares Mean squares F-value
asnguilloilnduesd () 2 0.15016934 0.07508467 243.36%*
wanlnd waaseey (S) 1 0.04263242 0.04263242 138.18%*
NxS 2 1.56247535 0.78123767 2532.13%*
Error 6 0.00185118 0.00030853
Total 11 1.75712829
CV (%) 1.11

'
aa

HNYLHNN ** = UANANNNADANTZAL

(%

ANVFONY 99%

Ia

4' a 4 1A a a a1 1 .
AT NAUINT 23 Wﬁ’JLﬂi"I%ﬂﬂ’J”l?JLL’]J’i‘]Ji’JuﬁTigluﬂquui@uiﬂ@u@ﬂﬂﬂﬂ@i’]ﬂ1 specific

9., 4 S o Y a A @
activities ﬂl@ﬂlauulcﬁuazulmaﬁ ﬂWfJGlULNﬁﬂWH‘ﬁ‘UTJGUTJﬂﬂﬂiJga 105 273U

HAUNI

Q

Source of variation df Sum of squares Mean squares F-value
asnguilTedilnAuess (N) 2 5.32729434 2.66364717 1910.03%*
waand waaisiey (S) 1 0.11924150 0.11924150 85.50%*
NxS 2 0.10546021 0.05273011 37.81%*
Error 6 0.00836736 0.00139456
Total 11 5.56036341
CV (%) 1.13

WINYIHA ** = LANANNNADANTEAY

[

AU 99%
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aIﬂa A 1

Y a d 1
MINAUING 24 wadazranuulslsavaslunguii el Tnauesaniaen specific

o

o e d <3 g9 a ~ o
activities “]J@Ql,i’)ullc]fllﬂzvllllaﬁ MoluaanuEUIIIABNNLE 1051 3 23U

Q

WAWNIE

Source of variation df Sum of squares Mean squares F-value
asnguilloilnduesd () 2 1.03764660 0.51882330 545.80%*
wanlnd waaseey (S) 1 0.53748621 0.53748621 565.44%+
NxS 2 3.48881009 1.74440504 1835.12%+
Error 6 0.00570339 0.00095057
Total 1 5.06964629
CV (%) 0.81
WANEIMG ** = AN eaaATsEAUANNARII 99%

Ia

4' a 4 1A a a a1 1 .
AT NHUINN 25 Wﬁ’JLﬂi"I%ﬂﬂ’J”l?JLL’]J’i‘]Ji’JuﬁTigluﬂquui@uiﬂ@u@ﬂﬂﬂﬂ@i’]ﬂ1 specific

9., 4 S o Y a A @
activities ﬂl@ﬂlauulcﬁuazulmaﬁ ﬂWfJGlULNﬁﬂWH‘ﬁ‘UTJGUTJﬂﬂﬂiJga 105 n 43U

HAUNI

Q

Source of variation df Sum of squares Mean squares F-value
asnguilTefilnAuess (N) 2 0.88992284 0.44496142 107.67%*
waand waassey (S) 1 5.20736417 520736417 1260.03**
NxS 2 8.60579871 4.30289935 1041.18**
Error 6 0.02479636 0.00413273
Total 11 14.72788209
CV (%) 1.77
InaIme ** = LANANNIARAT T Z AN R 99%
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aIﬂa A 1

Y a d 1
MINAUING 26 WA zraNuulslsuaslunguii el Tnauesaniaen specific

o

o e d <3 g9 a ~ o
activities “]J@Ql,i’)ullc]fllﬂzvllllaﬁ MoluaanuEUIIIABNNLE 1051 57U

Q

NAUNY
Source of variation df Sum of squares Mean squares F-value
asnguilloilnduesd () 2 1.01063904 0.50531952 237.17%*
wanlnd waaseey (S) 1 0.85287781 0.85287781 400.30%*
NxS 2 1.05323436 0.52661718 247.17%%
Error 6 0.01278353 0.00213059
Total 11 2.92953475

CV (%) 1.09

v
ad v

HWINEIHG ** = UANANNIADANTZAVANUTDNY 99%
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ﬂig"i’aﬂ1iﬁﬂ‘kﬂ HazNININY
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