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164 PP. ISBN: 974 — 533 - 274 -7

The objectives of this study were to find relationships among latex contents in vine,
tuber and depth of tuber as resistant factors of SPW infestation in 9 sweet potato varieties.
The research was conducted in Suranaree University of Technology laboratory and SUT
Farm field during May 2001 — June 2002. For field trials, Experiment 1 was to study
natural fresh and dried latex contents of 9 sweet potato in rainy season. The result showed
that the latex contents of the tested varieties at all ages and levels of vines were with highly
and statistically significant differences. The group of the highest latex contents were PJ 129
— 6 and EDOK, while the medium contents were PJ 188 — 2, PJ 166 — 5, FM 37
LININDOX-3, PJ 1 and PROC OPS-101-R89-3 and the group of the lowest latex were PJ
115 -1 and PJ 113 — 7. All varieties showed the highest latex contents at proximal ends of
100 cm. and decreased towards basal ends at 80, 60, 40 and 20 cm respectively. As the age
of sweet potato increased, the latex contents in each level decreased.

Experiment 2 was to find the relationships among fresh and dried latex contents in
vines and tubers of 9 sweet potato varieties in dry season and SPW infestation. In vine, the
result confirmed the observations as indicated in Experiment 1 and also stated that the
numbers of wounds and wound scores were highly significant differences with negative
correlations with both fresh and dried latex contenti.e., r =—0.712, — 0.585 and—-0.717, —
0.589 respectively. It could be concluded that when latex content was high, the infestation
of SPW was low. In tuber, the result indicated that the highest tuber latex content varieties
were EDOK and PJ 166 — 5, the medium latex varieties were FM 37 LININDOX-3, PJ 113
— 7, PROC OPS-101-R89-3, PJ 188 — 2 and PJ 1 and the lowest latex varieties were PJ
115 — 1 and PJ 129 — 6. The SPW infestation had negative correlation with the latex
contents with the correlation coefficients (r) between — 0.112 to — 0.402. Therefore, high
latex content variety had low infestation tendency.

Experiment 3, was to study the relationship of the tuber depth and SPW infestation
in the 9 sweet potato varieties. The result showed that the group of the highest tuber depths
were FM 37 LININDOX — 3, the medium depths were PROC OPS — 101 — R89 — 3,



PJ 166 —5,PJ 1, PJ 188 — 2, PJ 129 — 6 and EDOK and the lowest depths were PJ 115 — 1
and PJ 113 — 7. The infestations had no statistical significant correlations with tuber
depths. Therefore, it may be other factors such as the soil structures that create difference
soil cracks lead to tuber infestations or different tuber nutritional values or chemical
compounds in tuber peel of each variety that create different attraction to SPW.

Experiment 4, was to study feeding and ovipositional preferences and life cycle of
SPW in both vines and tubers of 3 sweet potato varieties. In vine, it was shown that
PJ 113 — 7 was the most preferred varieties while PJ 188-2 and PJ 129 — 6 were less and
the least preferred varieties respectively. In tuber, the result stated that EDOK had more
infestations than had PJ 1 and PJ 129 — 6. The tuber portions cut in pieces and brushed
covered thoroughly with latex of the tested varieties had lower infestation than the control
with no latex cover. Life cycle of SPW showed that the egg, larval and pupal stages were
not different. However, male and female adults had shorter life durations when reared in PJ
129 — 6 than in PJ 1 and EDOK.

This study showed that latex content in vine of each variety at all ages and vine
length levels had no difference in both rainy and dry seasons and were highly significant
with SPW infestation with negative correlation. Vine latex was one of the important
mechanisms in vine resistance to SPW infestation but it could not conclude that latex
content in tuber had effect on SPW damages because chemical component of latex in tuber
and in vine may be different, or some other factors such as outer periderm chemicals;
pentacyclic triterpenoid or boehmeryl acetate or tuber nutritional values of each varieties
may cause differences in SPW attraction. There were also no relationships between tuber
depths of the 9 varieties and SPW infestation. Life cycles of SPW, when reared in flesh of
3 varieties of tubers were not different in egg, larval and pupal stages but with highly and

significantly differences in the ages of the male and female adults.
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a 4? ] a dy IS ' Y dy A I o o Y
Lﬂﬂﬁuuinﬂﬂﬁ’ﬂx‘]hlellﬂﬁﬂu uazﬂmmzufnquuG}fawmleiwmaumaimummawuawﬂw

Q
4

v w ] { a o A ] 4 Aa a v & o
wifumeni 18 lufiga (usuns waiy, 2533; g15a1 0330913805, 2544 0, ¥)  Aaaude
Y % 1< . a v A = A a [ A
YBIAII NN UNATIY nocturnal insect (Tosail Woulgu, 2528) Ao vINULAZHAUWUT 1WA
na19AY (Anonymous, 1997) uammmé’ammﬁagﬂﬁun’m (Capinera, 1998)  U52%1n5
Y5238 90 % ¥9IA2199 A 3z N U9 15 ¥y, S191AAIAY uag 10 ¥ (Ml oHIAY
(Andrew, 2000; Jansson et al., 1990; Jannson and McSorley, 1990; Sutherland, 1986) HazFoUAU
v v
andsua TluTaswuilunais (Linxin et al.,, 2000) 42392305 11a18' 1891y
1 v d' d‘ Y a 1 %
wilaalgnuaz Tugranaanumed (Mullen, 1981) Wusziaun luanilgniiumeaaadenuraiy
A =] A o [l <3 1 ] 1 a o
Yuazimamusulsznnsodannuienazsrais luriggiouuinnnluggrund (usuns
W

auiiay, 2533; 9MNe SUAD, 2540; Jansson, 1990)  mstlaniiywauiusEuINIUENATUNIY

-]

e

1800 ULDIZAAANMTINIBDINAIIITUMA IR (Schalk etal,, 1992)  UBNIINT H2901Y
9 v b4
F¥N319 70 - 80 Fu aznugzdosuuiaiuma vasnniy madihaeaziiu gy (qsu
' @ { ' <3
qITTUYAT HazANE, 2541)  T51w0uNzmnsdnnuiumeizgegaiey 2 hou nowny

a =2 & A o d a
mmhlﬂﬁ]umm‘umm (ﬁ;ffmmu 97309130 NT, 2544 )



~

I [ % o
WM ueI1M1THanUeIA199ITUINA Ao YUINA (pomoea batatas , Family
4
Convolvulaceae) 1Az W11l WFD1M13503UNYQUgniTumea Bnsdaunarua 12 ¥iia Ao Wy
mmiﬁagﬂ,u Family REINUTUINAS FHARD Japanese Brome Bromus, Convolvulus japonicus
(Donald and George, 1997), 0 ﬂ:@ (water spinach 130 swamp cabbage, Ipomoea aquatica ) (1A
a 4
FEINBA AN S ,2526) ,ne a0 (morning glory , I. obscura) (Maruvanda, Beardsley and Mitchell,
1986), 1. hederifolia (Jansson, Hunsberger, Lectrrone, Austin and Wolfe, 1989) ka1 1. turbinata
(Austin and Jansson, 1988) N¥D1M 1IN0 gjclu Family Amaranthaceae H1viafo Anvylne
(amaranth, Amaranthus spp.) (Williams, Uzo and Pergrine, 1991), 821 WE91M15N 0 g“lu Family
Basellaceae 3 1 ¥1a AvAnaq ( Ceylon spinach , Basella alba) W15 11 F. Cheonopodiaceae
a @ <}
U3siane Ann1aunaa ( beet, Beta vulgaris), Yredunannay (rounded spinach , Spinacia
oleraceae) W& Tetragonia expansa (Williams, Uzo and Peregrine, 1991) , Wy mmsﬁa&ﬂuF amily
Umbelliferae ( Apiaceae ) H1vdafounson ( carrot , Daucus carrota) Q% 14 F. Cruciferae (
Brassiceae )¥ 1 ¥UAND ANNIAH 239U ( Chinese radish , Raphanus sativus) (Maruvanda, Beardsley
and Mitchell, 1986)
[ o w = a1 9J Q' 1 a @ A

ﬂTi‘ﬂ’E)QﬂLlﬂﬁ]ﬂ UNAYIDLBU Glf]ffﬂﬁﬂfIULWﬂ (sex pheromone) i?ﬂJiHﬂTiUﬁﬂTﬁﬁﬁgWﬂf
=& o o [l 9 a = ] 1 [ 4 a & ~
Falszaunaduseodngelaslinandagads 3.3 au/ls @miiail e350013a07, 2545) Tins

9 % o v 9 & 9 = = I a a
asiumaiaoiug 1aeld Bacillus thuringiensis (B) aar51awan Tlsauilunvyiia Cry 3 A
Y
ag CrylB 11139109 un139i1a1eue9a199995ume (Bhagsari and Dhir, 2000) wenv1ndilu
Southern Florida 1518914015 19 nematode 1@ Steinernema carpocapsae W& Heterorhabditis
. a A o o Y % . A = Yo JY
bacteriophora Tuauenda A998 UIMA (Capinera, 1998) 11 Camaroon umﬂ%wuﬁmu
MU A9 Tibl, Tib1611 tag Tib502 (Ngeve, 1994)  luiszimelne Imslsarsaivaresiia 14
1 4 o o g' a o ~ . @
1A A5 Jugauny (carbosulfan) 9051 50 ¥a./11 20 ans, Aaes Insvoa (chlorpyrifos) 8§31 20%
Y Y

EC 75 ¥a./11 20 A3 130 40% EC 50 ¥a./41 20 a3, lases Taned (triazophos) 8751 40% EC

Y Y
60 ¥@a./111 20 s waz WIisia (fipronil) 6a31 5% SC 20 ¥a.A11 20 a5 1 Tumanou
Ugn 6 i uazviun Taudunn 10 Ju (nesdguazdarinel, 2543) Hsreumsdrsranun lu
HoUN ’q yaranallyaisal ovia Ao chlordane, carbofuran, triazophos, methamidophos,
monocrotophos, chlorpyrifos, EPN, azinophosmethyl 1481¢ methyl parathion arumamilolges
A3 3 ¥ila Ao endosulfan, carbosulfan 118% carbofuran (Attajarusit, 1999) UonNIH Hovinnsld

A 9 o A 9y = 2 . o a = = 2
AsaNna2098ns sz u msﬂgﬂwmwuunﬂu (Bink, 2000) Gl,l!ﬁﬁijﬂllliﬂ”luﬂﬁﬂﬂy”l%ﬁ

Usgianazuuziihimiaiunulaeldarsinlinaz351uans 5y (Sherman and Tamashiro, 1954) W



i1 4
A A %

Juienaiiiumea 1A lumlaaszdunig o fiu fv 100, 50, 25, 10 1AL 0 % WUTIUIUAIIIATY
MANAY 8,611.3 4,147 2,664 1,027 1ag 417.3 @/AUAN AWAIAD (Attajarusit, 1999)
2.11.2. KU UDIZIONUNA
o . I A tﬂy l (Y] . J
NUDURICDVNUINA (O. anastomosalis Guen.) Lﬂumﬂ’ﬂ@gﬁlu@uﬂﬂ Lepidoptera 39¢1
' o Al o 4
Pyralidae Yo mtlJuﬁ ® sweetpotato stem borer L8 stem boring caterpillar QR !,‘ldJEJuflq U LA
v o @ o v d @ % Ao o W A d? ) A YR
p1UA Tmusynsin, 2531)  Arauiludegiumanianud iy aunsomiaens lang
. . [ ~ 1 ] ™ A 9 @
100% (Attajarusit, 1999)  tfuuyasiszuiammizurias Tinuia ldmdeudr19aadumer
a 4 A o 3 4 Y] @
(USUNT Warlw, 2533)  HueM I UMATURUOUVEIENITONA AL YUIAAILID 2 B, §2
I3 o ] Y Y @ A o o =
wude vznaliawly AMuly vazedume  Amueunilnesnuazinnudenie laonis
o ¥ A v Aa A 1a 9 o [ I
mizmddunszavarauraz lanu T luTagmwizd i luveunmazeideogouiy
[ o % I 1 A a ] 1 @ 1 Aa
anuat 1 Iauduvesiumauaundulutuiivina lngAalnaediaauda  nelinanude

[ 1 3} 1 o Y v o I o 1 y
WieaeszuUnetmes Msvesnyi i lumatvinaanas  ludumeaazgauaziiodniy

'
o w I3

a o A = v J o o v o A 9 =
(‘]Jﬂiﬁu WHIUNTY LA DUUA INUTYNITY, 2531) ﬂ'ﬁﬂ@\?ﬂuﬂ'ﬁ]ﬂ mmzumamﬂ%mimn
J @ Y 2’ a ' [ o A a
A5 Tussaunu (carbosulfan) 8935120 % EC 50 ¥a./ 1120 aa5 Widluasans1uidelnisszua
(NOINYUALANIING1, 2543)
ad a4
2.11.3. HuUdUNITDITEE
= tﬂy P . < 2 zﬂy ] [ Y . J
NUOUNIADINBYD (4 convolvuli Linn.) 11U UHIT DO t;JGl,u DUAU Lepidoptera IIf
4 % Jan v 3 o a
Sphingidae ¥0a15RyA0 hawk moth (W1a#3 19HAT, 2534) A lemeiisrzninuuaz N
[ A A A A Y A [ -7 v Aa

Wu‘hﬂumfﬂﬁlﬂﬁmﬁﬂu GHE’JTJTJ"IQ”I,EUTIT]JEU@QWGB ﬁ?ﬂuﬂulﬂﬂﬂﬂﬂﬂﬂiﬂiﬂﬂul‘lllm'ﬁ]%ﬂﬂﬂucl‘ﬂ uae
Y o Y a o Y v a o Y Y v A a A Y 2 A a A ]
[WAnuA 1uau ‘Vnsl‘ﬁllul‘ﬂﬂﬂﬁ@W?qﬂuﬂﬂaﬂiﬂﬂlﬂv\nSﬂﬂTQElxihlullﬂfJﬂﬁflLH’i\HLﬁ\ﬁ’ﬁf‘]UinmﬂqﬂJ

= 1 a a 19 o a a d’d = g’ =\
11Pju@]ﬂiu%ﬁﬁlliﬂm@ﬂﬂTimiiym‘]JI@'I Lmamummﬁ]mﬂumnmvmmi%aﬂﬁzmu UUUNY

A 1 o Y o =1 a ~ < [ 3 = A 1 ~
W@Wi@clﬂﬂf]ﬂP\]Llilgcﬂ11W3JHLVIﬂiJﬂ1§L§]§iUuTI53ﬂL§3 AIUUTITTNITONICNAUNUUNTIUNGD

o Y o o Y v = a 1 A o dy A A g’ . .

Aarelany  slddumeaiinanan laaasnmdousulununnviauaauiii (Attajarusit,

1999)

U
2.12 Tspueaiinsa
A ° = Yo o Y 1 A a & A a
Tiﬂ‘ﬂﬁ"lll'liﬂ‘l/]'lﬂ'ﬂmﬂﬂﬁﬁlbh’iﬂ‘lJlJuW]ﬁ]lﬂLLﬂ Tiﬂ“l/llﬂﬂiﬂﬂl"lfﬁ]i1 f1® Black rot AU
U190 Ceratocystis fimbriata, Ring rot ﬁﬁnﬂﬂiﬂiﬂﬂ Pythium spp. , Circular spot ﬁﬁ’nﬂﬂiﬂiﬂﬂ
Sclerotium rolfsii, Fusarium surface rot Heauv AUNN Fusarium oxysporum, Fusarium root LLa g
stem rot Ul WHANN Fusarium solani, Rhizopus soft rot Heun QNN Rhizopus nigricans, 15

mnavnnuuaiiise 1&1n Pox (Streptomyces root rot) AAUNANIIN Streptomyces ipomoea, Scurf i



TUNRANIIN Monilochaetes infuscans, Foot rot ﬁmmqmam Plenodomus destruens, Dry rot 1l
TUN A UI9N Diaporthe phaseolorum, Bacterial soft rot Haun QNN Erwinia chrysanthemi,
Fusarium wilt 3 ey NN Fusarium oxysporum batatas. , Java black rot, Diploidia theobromae,
charcoal rot, Macrophomuna phaseoli 10 soft rot, Rhizopus stolonifer %9 Diploidia $0¢ Fusarium
= @ 1 9 1 @ [ s A < P a 0 ' :;I
UM INAIUIBYNFG UAVSTULLIINAIIN 6 dilan LiJfJLﬂ‘UVl'J‘VIQﬂ!ﬁQN 1.7-44 "% IM1uUY

(Salunkhe and Kadam, 1998)



UNN 3

)

U d oA a v
Jaq gUnsal az A utuaIdY

= Qg)/ A 12 Y a va =\
NITNANDIN 2 YUADUAND GluﬁﬂWWUliil 3 NITINADDI uaz“luﬁmwwmﬂgmmm 1013

<3| @ dyd
NAand 53U 4 MINAaIAIl Ao

U

PMINARRIN 1 : ANKIEIINNAVeIUTINanhensaauazuialuaiumag vaaaiuma 9
meiugluannlsvraggely
H [y [y d =Y : Y]
PMIINABLTN 2 : ANNdUHSVeISInanhesaauazudsluaIume 4 vouamaz i
Y] v dJd o o Y
Yo MNa 9 MeWug dumMsaevesrlewiumaluannls
H v o d Y a Y] v dou
PMINAADITN 3 : ANNANHUFVDINNNANVDIM AT UAHVB BTN 9 aeTUEHD
MININANBVBIN NIV UNA
d' a ] aa 4 U
MINAARIN 4 : MInaaUANNFUIUMIDY 115219 1UHAZIDITINVDIN 199U

maluifume 3 meuglueljiams

d
3.1 Jaqainyas

1.

C%

[ 4 [ 4 an
WUFUUINA 9 oW UT AD WIAT 1 (WD 1), WY 113 —7, WD 188 —2, WY 166 — 5, Wd 115 —
= @ o 4
I, N2 129-6, 000N (Wu‘qﬁmﬁm), FM 37 LININDOX-3 itag PROC OPS-101-R89-3
GRITRY
o 1 =S = A o Qy o A I'4
gnsainmsgn 1 vou 1Ten Ua wonwia guwizdIving 6 17 feInemaeans gas
I5-15-15uag 16 —16—-24
¥a0a microcentifuge Y11A 1.5 wa. 1nnuail geliesn gawaradnlavuia 4 x 6 .
< 9 9 (Y =S o A A [
arunszay 1Mussia Wi, 1hndu, d1a, Tarida
1 a d‘ d' = 9 ] = d'
naoInaIaan la@imasuuuna 20 x 30 x 10 3. WEngAIBaIAMIBazDEn LagNI1EN
Il 1 dy A o 3|
AU Ua Yo 180 "y 1luan 3 wu.
9
NFAURBINAIVLINA 1 x 1 x 1 4. NFAIAIIwaziden 4 A1
douurtalagldanudou (hot air oven)
3ok lrlihszunatnea 4 i

Y J a 9 J
NAoIANIIANLLVAAT lowiouginiainrnn

) Y
IAT0IINQUNYULAZANFU (Thermohygrograph)



32 aowiiiinsnaaes

yhiuazemsguiiniosiioTnednaas 4 1uaz 3 wminedonmaTulabeuis
3.3 2821301 NAAdN

5 NYUAAY 2544 — 30 UQUIBU 2545
3.4 35MInaneg

A A o 1 1 A Aa A g Y
NITNAAOIN 1 LﬁJ'VI”Ioh!GH'NE]@JNu TENINADU NOBNIAY — TINIAY 2544 LW@L‘]JL!EUE‘JH'G

Y
A

9 9
a ) % o v o o a
‘wugmmmﬂiumu1&11qﬁmgazuﬁ’maaﬂmgmﬁumuumﬁiugma:awwuﬂuamwmswm

A Yo g} I 3 A a a = 09} < @ o W o o A
Lll't’)hlﬂﬁ‘lluqf‘]fJ”NmNﬂcluf]ﬂP\Juﬁaﬂﬂﬂ'ﬁﬁlifyl@ﬂiﬁiﬂﬂklﬂuu“ﬂu@’Jﬁ]’]ﬂﬂ AINITUNITNADIN

A ° [ a Y4 B} ] {
2 uaz 3 SuhszruAeU NOATNIOY 2544 — NUATIUS 2545 Fuilugiegqudsitnuaing lag

Y
o 1 o w a

o o o 4 v o d a 3’
mligniumenaz 1d5mihedeimanuanmsssund emanuduiusvestSuaniie
aauazuraluszeza1s q veunuiumat M iiatevesdsedums 1899100150599
ena1s nuNMadihaeuesdsaiumesgnuniga lurag 10 . mileAiaunay 15 .
A191ANIA Y (Andrew, 2000; Jansson et al., 1990; Jannson and McSorley, 1990; Jansson, 1987,
~ < v A o JAA a :’ o 1 Y
Sutherland, 1986) M3NAaN 4 1WumsAa@eniugnulsnanienaluiuas luawanaiaiu
@ v A2 o { 4 a
3 32AU 3 AU FedAReNNININMINARIN 1 1ag 2 enadeunuseulumsnuuazms
N lvveuiumaludeuljiamsSeuiouiulunlamanss
d‘ =X 2 : t4 J \ U
34.1  mMsnaaedi 1: AnydSinanhensaanazudsluaiuaa q veuadumea 9 o

U

ugluanwls
° ~ o a o ~ ~ . .
nimsnaaosnvhiuvmIimedoma luTaggsuis MWRUNTNAAOIDY split split — plot
3’ . o [ 4 1o J Aaa
TuRCBTH 441 main plot Ao WUMA 9 @1oWUT TAUARUT WIAT 1, WO 113 -7, W0 1882,
= o 4 g
WY 166 — 5, W 1151, Wa 129 — 6, DAn (WUFHULII09), FM37LININDOX-3 1182 PROC OPS—
101-R89-3  sub—plot A9 VIGUUINA 1.5, 2.5 1A 3.51A0U  sub sub— plot 1D ANGIIVDI
@1 5 5¥HU AD 20, 40, 60, 80 AL 100 ¥V, 1N IAUAUIEAVAIAY  Vaulaanaaed 407 a3.3.
1 Y4 1
Uszneudleutlasdesaeiugag 1 107 (25 Au) uaazunle1d 8 4. 53821/gn 30 x 100 .
1. m3gniiumanazmaguainmn
= A a 9 o 1 3 A [
1. mawsenulaszuanlomnan’ly 15 Ju lansu snseuilugdemdondusogs
[ 1 dy Y + [ Y 1 o [
45 wy. Vudusosonudlsijonsn 6ns1100 nn/ls A5 TuYs1u 3%G 6as1 30
nn./15 naznidlegas 15— 15— 15 6as1 40 nn./1s

o o v Jd H
2. theeaiumanugaie 9 811 30 90, yuludisazaienae Insvea 40 % EC inw

Yy 9 2‘ a IS A A o o ] o 9y @
FINUU 37 4a./41 20 aas L‘]J‘LU,’JQT 5UMN !W’E’]ﬂ'li]ﬂulelll,mgﬁ'J’E']EIHGU’E'N@]'J\‘]\‘I'NMHWWf



A A Aa o =& A Y 9 Y o o =
sazuvasriadufaaunum Manlunsuldude uanivor llignuuduses an s
. nauau Idlidudeodludu 4 — 6 4o (nmi 2)
y . ) g o o a o ¢ o
3. 14 sprinkler 5R13151 — 18U Juag 2 A59 9 ag 20 - 30 W1 Wunal 4 duay wagnas
09./’ g‘ =1 091} @ 4 Y o d' o v o A A 09./’ d'
NATUsA AN 3 asvalay snduiunduan Mvadviwasuaz 2 A59 (MWN 3)
2. MSHVINENINUING
1 a3 3’ % @ s A = QBJJ 9
1. gunuiheluoiumannaiewug ooy 1.5, 2.5 1ag 3.5 AU SIUNIHUAND
<3 r?’ 09; A a3 oy [ [ 1 I~ 09;
NU1H1819 3 A5 TN D81952 13191981 06.00 — 09.00 U TasluuaaziAeuszguinudoyans
9 v 9 v
NUA 20 101/0TTUIT/AH TAANE1U1910 TAUAUNTEAURIAUTUINADINTZEE 20, 40, 60, 80
v ~ ° A Y Y qQIA o o ° A &
uaz100 u. Ihnnuaiigaiuaiosnue udr 1dladaniumanssgaiuaiosuieiu (o
£ =1 o A <3 g' =\ = A 3 = o . .

N 9 UMIAAINoINNeIUNBIANIHTOATUAYI) 1111a0A microcentifuge YUIA 1.5 U4,
[ :j A v A =) [ ad Y a
50951190 lvaveniniuiigaay 1 uHl (U5D15991035n015904 Data et al. (1996) uaatlash

~ 9 A A @ o 4 :j F) o
vaoa (M 4) I hanualideuszauanuerunl aenus tazdinminaass Adenasa 1h
o 2 2 o L L \ . ; -
waoa lUsaiminhensamily un. Taenioers 4 dwis udnildounialudevfigumgi 60
< v & 3 o v
° g 1lunan 10 ¥y, uadFvEneaus il un.
v K Y
mstunnvoya
=] g' o g; o Y I ax
Junnihwiineaatazimineani iy un. lunnnssuis
a dy
MIINTIZHTOYA
o ™ H ) ] 4 A g Y] v & A P '
uniminaanaziminudsveniheinuldlunnmeiuginimszianuuanaig

NNADA (ANOVA) Tael¥ F - test vazi)Ssuiioua1nas Tae1d Duncan’s New Multiple Range

test (DMRT)

342 MsNAaedd 2: AnuFuEvesSinaniensaaaziidluduea 9 vo e maz
Wveaiuma 9 menug fumsithaevesdrsnsiunaluaniwls

1. madheaesnsasaiumataevesdiansfumalieshunea

ﬁmnmamﬁﬂﬁuwﬁwmﬁﬂmﬂiuiaﬁqiuﬁ TNUHUNITNAADILLY split split — plot
WRCBH 441 main plot A® ffumna 9 MU IAUARUT RIAT 1, W 113 -7, e 188 -2,
WA 166 —5, W 115—1, W2 129 — 6, DAN (ﬁuﬁ:ﬁymﬁm), FM37LININDOX-3 1tag PROC OPS—
101-R89-3  sub—plot 1D DIYHUINA 4 52901g A9 1,2, 3 UAZ 41A0U  sub sub — plot AD
AUV 3 TLAU AD 10, 20 1AL 30 . 1N IAUAUTZAVAIAY  VuAndainaaed 1,000
asu. Usgneudlsuilasdesdioiuiay 3un1 uAazL02812 8 1. 53ozlgn 30 x 100 Hu.

mamsonudausuainloainduld 15 3u lowsau enses uazniuilegas 15-15-15 6as1 40



1 o Y [ {
nn/ls hweaiumaiugate 9 012 30 su. yuluasazatenas lnsvea 40 % EC Aanudy
g’ a IS i o o ] v 1 @ a
Hu 37 waah 20 e unar s i eiiva litazdisouvesdinaeiumeazuNasiia

a ]

4 { v & {1 Y 9 4 o v a Y. '
punaaiue  manlunsulduds  vaniver lignuuduses an s su. navauliidiu
9y

i

4
< @ @ ~

[l a 9y Y . g’ 9y IS o J
p0gluAu 4 —6 4o 19 sprinkler sA1iM4 — 181 Juaz 2 A59 9 az 20 — 30 Wi Wunal 4 dlansd
@ z g’ ~ 09.:} o J Y o A o v o A A QS:
pazvasIntusmiuiies 3 asvdlad enduiuiduan  Sidadsiasaeuas 2 A5
< :} 1 y o 1 %
1N1111871952 13191981 06.00 — 09.00 . iR Um0y 1, 2, 3 1Az 4 How Tagguin1dy
usj as ] :} Yy a Ad g' = Ay 1 =) )
mANNe 3 undlunnnssuds Taglusrdudunnuihedudouniuar Tunaazifouaziim
[l < oy 3 a [ { v a A 3 {
quinihennanua 12101055035 Jannwer a1 lauduiszauAIauIuuf 10,20 uaz
30 w1, 1411nn1ga 1A ldliadamnuiumeassgaiuniosnnie’ld udniviaoa microcentifuge
Y = o A 2y v A
YA 1.5 wa. 59950110190 Inasenuiniigaaz 111 udrtladvaca 1dhnnuaiideu
@ [ 4 oy o ) :’ @ 4 3‘ o
FTAUANEIDT @eius wazdinsnaass 3devaea  hmaea lusaihmiimiernimiin
g} 4 o o ' ° { a 3
whenamily un. Taomsesda i 4 Suwnds  wdaihlleuudaludevuiiquungi 60 © as 1ilu
§ o g} o g’ [ o % o %
nar 10 . edniniintherdauilu un.  aseduteziuiinmsdhihiatevesdieaadu
A v A @ < g’ a’j v o Y A
ma (nd 5) luTudernumsmuihenmnass Tasmsiuswauumanaz Idmazuuuunaiio
[ Y Y dy
2o 10, 20 1Az 30 By 11U 5 52 Al
= = o
0 e hifisessesmsiiate
2 o = o A g '
1 e Sumsiiueasosiiaieunia 0.5 sy, n3e@nna
2 e umeiiuwasooiiaeuun 0.6 — 1 .
3 e Tumaliusasosiianevuna 1.1 - 1.5 .

4 D9 TuUmalunasosiiaisv N UK ouINNI 2 w1,

©

v Y

o o @ Y o A g Y as
'lﬁuﬂfl']ﬁffﬂllﬁ%hﬂﬁuﬂfJ'l\‘lLLWQ“U’ENM']fJ'I\‘]ﬂLﬂllulﬂ!,‘]_]u un. Glunﬂﬂﬁill’ll‘ﬁ

2
o

niuveuratazmnzuuuvesra luoniumealunnnssuis
a Jdy
MIATITHRYVEYA
o o o J o Y J A g Y, v ¢ a o
1. duhmdnaauezihwiinudsveshesiny ldlunnaeiuiunimigianuuan
A1aNnaana (ANOVA) Taald F — test uaziSouiiounnnasTasled Duncan’s New
Multiple Range test (DMRT)
o o J A g Y v Aa 4 [
2. ihdwuuwranazainzuuuurainy la lunnaeRu NN 1z HANULANA19N 1
a0a (ANOVA) Tagl¥ F — test wazifSeuiiieuanas 1asls Duncan’s New Multiple

Range test (DMRT)



v o . a J J Y o o
3. MIANUAUNUD (correlatlon, I‘2) ﬂl@QﬂijJ’]mu']ﬂ’NﬁﬂLlagu’IEJ’I\CILLWQﬂUi]']u'JuLLWfILlag

1 % 1 v
AMAZUUULNAVDINUMNALUADS TIYNUS

2. MIHUINNWATMIATIVTUM SV IINaNEU8IA 199308 Hma U g
t;‘ A o a oy o Y ~ v K Aa A £ g
mMsnaaesiliiednlsuiaiiiersluiivewiumanscAUanINAIAY 5wy,
52AUN51891U1A 219097 AY VR 181912 0§D 158 (Andrew, 2000; Jansson et al., 1990;
Jannson and McSorley, 1990; Sutherland, 1986) (3umMInaaololumaAsuIdIUs NV 1N
A g A A A 3 Y o ~ s a o = =
onue1ms Ao eliony 1.5 wowdudull  dhimsnasesivhiuminedoma luladgsuis
TaslHuasnaasautas@edduiumsnaasen 290 1 NAUHUMINADILDY split split — plot
g} . o [ 4 1w J aa
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W0 188 - 2 233+23bc 26.8+1.8¢cd 345 = 2.1¢c 174+40b 220+38¢c 29.6+42¢ 128+42bed 17.143.0¢c 21.0+43d 9.0+2.6b 123+29¢ 161+62¢

v o J o

a o = = ' aad & v .
9 ﬂﬂ5“ﬂ‘laﬂuﬁu‘lﬂﬂ3Nﬂ]‘lu!lﬂﬂﬂ13“13ﬁﬂﬂ“5$ﬂ“ﬂ31u!ﬂu‘lmﬂ 0.05 Tﬂﬂﬂ1§°ﬂﬂﬁaulluu Duncan's New Multiple Range Test



¢ a Y I\l

MINMANUING 10 taanuady tezAuDeuuuInasgveIlTananienauis (n.) lwevesliumea 9 meWug NszAUnIINAIAY 3 520 01g 1,2, 3 1A

E]

A d a [ = = v A a o ¢
ey a vhsuumInenae !ﬂﬂi‘lﬂﬂﬂiﬁiﬂi ITHINADUNGAINMEU 2544 - QUMNUS 2545

91y (1ADY) 1 2 3 4

YA (3.) 10 20 30 10 20 30 10 20 30 10 20 30
Wuﬁ: Xx+£SD. X+SD. X+SD. Xx++SD. XxX+SD. xX+£S8SD. xX+£SD. xX+SD. XxX+SD. X+ SD. X+S8SD. X +S.D.
W0 129 -6 36+06a 60+1.0a 76+11a 29+04a 49+07a 60+lla 25+04a 43+08a 55+09a 23+04a 35+08a 50+09a
W 113 -7 12 +03d 1.9 +04d 25+06d 10+03e 14+04d 19+05d 08+03d 1.1+04d 15+04d 05+03c 09+04d 12+05d
W0 166 - 5 19+ 03¢ 22+ 04cd 34+08bc 1.5+04cd 04+19c¢ 05+27c¢ 13+04c 17+04c 22+05¢ 12+03b 1.6=03c 20+04c
San 26 +06b 31+04b 38+06b 22+04b 27+04b 33+06b 18+04b 23+04b 3.0+1.0b 18+05a 20+05b 25+08b
fisas 1 18 +04c 2.1+ 04d 28+05d 14+04cd 17+04cd 22+04d 14+06bc 1.6+05¢ 19+04cd 12+06b 1.6+04c 04+1.7¢

FM 37 LININDOX-3 2.1+ 05c¢ 27+ 0.6bc 3.5+08b 18+03¢ 20£03c¢ 26+06c 15+04bc 1.7£03c¢ 21+06c 12+03b 14+04c 1.6+05¢cd
PROC OPS-101-R89-3 2.0 + 0.4¢ 27+ 0.7bec 34+08bc 1.7+04c¢ 20+04c 26+05¢ 14+03bc 1.7£03c¢ 20+06¢cd 1.1£03b 13£03c 17+04cd
W 115-1 18+ 04c 23+04cd 29+05cd 13+04de 1.6+04d 21+05d 12+04cd 14=04cd 18+05¢cd 1.1+04b 14+04c 17+05¢cd

N9 188 -2 20+£05¢ 24+05cd 30£06cd 1.5+04cd 1.7+04cd 2.1£04d 13£04bc 1.5+£05¢d 19+£04cd 13+£06b 15+05¢ 1.7£05¢

v o J o

a o = = ' aad & v .
9 ﬂH5“ﬂ‘laﬂuﬁu‘lﬂﬂ3Nﬂ]‘lu!lﬂﬂﬂ13“13ﬁﬂﬂ“5$ﬂ“ﬂ31u!ﬂu‘lmﬂ 0.05 Tﬂﬂﬂ1§°ﬂﬂﬁaulluu Duncan's New Multiple Range Test



a a ¢ A g1/ M o o ¢
ATNNANUINN 11 UTAINITIAITHIIUISUY maaﬂ’%mmmmaaﬂummuma9mﬂwuﬁ

Q

~ LYl d a [ = =
N21g HAZITAVAN ] VoD o VlﬁNN‘I’i137]81%18!7]?]11!1@8]%151!15

o d
SZHIIUADYU NGADMEU 2544 - NUNWUS 2545

source of variance df sum of squares mean squares F - value
Main plot :

g (M) 8 28576 3572 119.31%%
Rep (°§1) 3 248 83 2.76 ns
Error (a) 24 719 30
Sub - plot :

218 (S) 3 13502 4501 566.95%*
MxS 24 1044 43 5.48%*
Error (b) 81 643 8

Sub - sub plot

FLYZAN ) YU (P) 2 11859 5929 1005.12%**
MxP 16 1161 73 12.30%*
SxP 6 350 58 9.90**
MxSxP 48 184 4 <1

Error (¢) 216 1274 6

Total 431 59560

Vedsnnmaiuies 4aa 4 Ha301 Ao °7ima_| 1,2, 3 Uaz 4 1oy ** Finnuuannisesnaiived ”ty?;ammaﬁ

CV (main plot)=24.2% CV (sub - plot) =12.5% CV (sub sub - plot) = 10.8% ns = hifianamanamamsada



a a d A J1/ b 4 o o
AITNMNANUINN 12 BAAINITUATTHINISUDY SIIENT.I‘%N]Q!H15]1\1!!‘”\1114!@113»11!!7]?[9@11?]1/‘”!5

d

Q

~ LYl d a [ = =
NDYUASISAVAN | YOI VlﬁNN‘H137]81%18!7]?]11!1@8]%151!15

o d
SZHIUADUNGADMEY 2544 - NUNWUS 2545

source of variance df sum of squares mean squares F - value
Main plot :

wuﬁ: ™M) 8 331.58 41.45 100.69**
Rep (°§1) 3 3.21 1.07 2.60 ns
Error (a) 24 9.88 0.41

Sub - plot :

218 (S) 3 78.33 26.11 250.16**
MxS 24 10.85 0.45 4.33%%
Error (b) 81 8.45 0.1

Sub - sub plot

FZUZAN 9 VO (P) 2 90.07 45.04 927.19%**
Mx P 16 40.2 2.51 51.73*%*
SxP 6 5.51 0.92 18.91**
MxSxP 48 2.24 0.05 <1
Error (¢) 216 10.49 0.05

Total 431 590.83

Vi A PR ) ' A a A
ARAVNMINVMIY 4 AT 4 TI301¢ N 1121g 1,2,3 uaz 4 190U

CV (main plot) =29.3% CV (sub - plot) =14.8% CV (sub sub - plot) =10.1%

a ' oA oo u A an
X UANUUNNA NV NN HSTAYLIN A DA

s ' an
ns = hifianaunneamaada



4 ! 4 ° o Y] Y] o ¢ a [y (Y]
ﬂ]ﬁ1\lﬂ1ﬂﬂ1ﬂﬂﬁ 13 !!ﬁﬂﬂﬂlﬂﬂaﬂ uam’uﬁmmummgmmmmumuwamimmmmﬁaanmmﬂﬂumawmumﬂﬁ 9 MENUF ﬁi%ﬂﬂﬁ]\i‘ﬂ]ﬂﬁiau REHA%0]

v d ') U 4
o1y 1,2, 3 waz 4 Hou o vhiummInendemaluladigsn3 ssnnaTudi 25 - 28 wgadmen 2544

91y (1ADY) 1 2 3 4

YA (3.) 10 20 30 10 20 30 10 20 30 10 20 30
Wuﬁ: Xx+£SD. X+SD. X+SD. XxX++SD. XxX+SD. xX+£S8SD. xX+£SD. XxX+SD. X+SD. X+ SD. X+S8SD. X +S.D.
W0 129 -6 15+ 1.7¢ 14+ 1.0d 02+ 05b 54 +30d 39 +25de 2.0 +23d 7.1 £3.6e 42 +3.1b 2.6+ 19a 133 = 3.8d 8.6 +3.8¢cd 4.9 + 2.3b
W 113 -7 77+ 27a 66+32a 21 +21a 133 +472102 +3.1a 58+3.1a 190 +56a 9.1 £50a 5.1 +29a 293+ 7.6a 166 + 53a 99 + 352
W0 166 - 5 46 +20b 37 +23b 16 +25a 79 £36¢c 6+ 19¢c 4.1 +3.0abc12.6 + 41¢c 68 = 3.8b 3.4 +28a 228 + 69b11.8 + 5.1bc 63 + 2.3b
San 22+19¢ 21+21cd 13 +1.7ab 58 +23d 3.1 +28e 23 +22c¢d 7.8 + 42de 4.6 + 28b 29 +24a 107+ 39d 7.7+25d 53 + 1.7b
fisas 1 41 +21b 34+ 19b 18+23a 7.6+3.1lc 56+24¢d2.9 = 24bed157 = 6.6b 64 + 3.8b 42 +26a 219+ 63b 11.8 + 5.0bc6.9 + 3.4 ab

FM 37 LININDOX-3 48 £25b 35 +21b 13 £ 17ab 76 £21c 59 £25¢ 44 £31ab 96 £39d 49 =£32b 3.1 £2.6a 168 + 6.8¢10.9 + 46bcd6.5 £34b
PROC OPS-101-R89-3 3.6 £ 2.6 b 33 £ 27bec 1.6 £2.0a 76 £19c¢ 6.1 £33¢c 41 £27abcll9 £41¢ 54 £35b 35+27a 171 £ 6.1¢10.1 £ 3.7¢d 5.6 £35b
N 115-1 48 £21b 43 +£27b 23 £32a 98 £32b 83 +£35b 47 £27ab 148 £ 6.7b 65 +38b 48 £32a 262 +9.1a13.7 £ 41ab81 £3.6ab

N9 188 -2 46+17b 34 +£18b 19 +25a 79 +24¢ 55+32c¢d29+23bed 127+ 60c 51 £32b 36 +23a 186 £75¢ 91 £47cd 64 +40Db

v o J o

a o = = ' aad & v .
9 ﬂH5“ﬂ‘laﬂuﬁu‘lﬂﬂ3Nﬂ]‘lu!lﬂﬂﬂ13“13ﬁﬂﬂ“5$ﬂ“ﬂ31u!ﬂu‘lmﬂ 0.05 Tﬂﬂﬂ1§°ﬂﬂﬁaulluu Duncan's New Multiple Range Test



MINMANUINT 14

U a d A J1/ ° o o ¢ A
HaadININIIIAINCHINISUY mamumuwaﬂlummumﬂ 9 MEYUNUF N191g
v 1 d a % = = \ A
HASITAVAN 9 UBIUDT DY Vhilllﬂ’ﬂ'f]ﬂﬂ1ﬁﬂ!ﬂﬂiuiaﬂq5u]i ITHINAOU

NQARMEY 2544 - QUATWUE 2545

source of variance df sum of squares mean squares F - value
Main plot :

ug (v 8 1645 206 81.31%*
Rep (°§1) 3 11 4 1.40 ns
Error (a) 24 61 3

Sub - plot :

218 (S) 3 4989 1663 522.18%*
MxS 24 318 13 4.16%*
Error (b) 81 258 3

Sub - sub plot

FTUZAN 9 VoD (P) 2 3788 1894 893.89%*
MxP 16 400 25 11.79%*
SxP 6 1297 216 102.01**
MxSxP 48 229 5 2.25%*
Error (c) 216 458 2

Total 431 13453
Veadaain 4 41 4 Ha301¢ Ao °7ima_| 1,2, 3 Uaz 4 1oy ** finnuuannisesnaiied ”ty?;ammaﬁ

CV (main plot) =22.1% CV (sub - plot) = 24.8% CV(sub sub - plot) = 20.2% ns = hifianamanamamsada



4 ° ! 4 o Y Y] o ¢
ﬂ]ﬁ1\lﬂ1ﬂﬂ1ﬂﬂﬁ 15 !!ﬁﬂﬂd]q@q&’l 12619 ?h!ﬂaﬂ uam’uﬁmmummgmmmﬁmwuumawmﬂLmamﬁmmﬂ maqﬁ'innmmﬂﬂummmmuumﬁ 9 MENUF

4 [y [y 4 A Jd [ [y 4
N3zAUHINDINAIAY 3 5201 N01g 1, 2, 3 1az 4 1A0u & WIsHuHTINEaemMAl U aggsH3 321 ITUN 25 - 28 NYATMIEY 2544

91y (1ADY) 1 2 3 4

YA (3.) 10 20 30 10 20 30 10 20 30 10 20 30
Wuﬁ: Xx+£SD. X+SD. X+SD. XxX++SD. XxX+SD. xX+£S8SD. xX+£SD. XxX+SD. X+SD. X+ SD. X+S8SD. X +S.D.
W0 129 -6 18+21c 1.9 +1.1e¢ 04+11b 55+3.1c 41 +23cd 24 +23b 78 +39e 49 +31c 32+ 17a 141 +3.1e 90 £4.1d 55+20b
W 113 -7 90 £29a 74 +32a 27 +22a 143+53a 11.1 +34a 64 +32a 202+59a 10.1 +4.6a 60+30a 302 + 7.6a 17.7 = 5.1a 105+ 34a
W0 166 - 5 53 4+20b 42+ 23b 2.0+ 26a 87+3.6bc 6.2+ 1.8bcd 4.6 +3.1 b 13.1 = 4.1cd 7.7 £38b 42 +3.1a 234 + 7.2¢12.9 + 40be 6.6+23b
dan 27 +20c¢ 24 +24c 24 +41ab 60 +22¢ 35+29d 25+22b 85+44e 5.1 +30c 35+23a 112 +37e 83 £25d 57+ 15b
s 1 47 +21b 37 +19b 22 +23a 80+3.1bc 6.2 + 24bed 32 +33b 164 = 68b 72 = 3.8bc 4.4 + 2.6a 224 + 6.1¢12.7 + 48bc7.5 + 3.4 ab

FM 37 LININDOX-3 54 £28b 38 +£19b 1.7+19a 79 £20bc6.5 £ 2.1bed 46 £3.1b 100 £ 40e 52 £32¢ 3.6 £26a 170 £ 72dl1.5 £ 52bcd69 £ 33b
PROC OPS-101-R89-3 45 £33b 3.7 £25b 20 =20a 81 £19bec 72 £27bc 44 £27b 125 £42d 6.1 £3.1bc 40 £24a 177 £61d10.7 £ 34cd 6.1+ 35b
N 115-1 56 £25b 45 +£26b 24 £31a 104 £3.0b89 £32 ab 53 £24b 151 +£6.7bc6.9 +35bc 51 +3.0a 267 +£93b 145 +44b 88 £34ab

WY 188 -2 54 +£20b 39+ 16b 24 +£28a 85+28bc 6.0 £29bed 32 +£22b 134+ 64cd55+29bc 43 +£23a 192 +£7.6d 95 +49cd 68 +38b

v o J o

a o = = ' aad & v .
9 ﬂH5“ﬂ‘laﬂuﬁu‘lﬂﬂ3Nﬂ]‘lu!lﬂﬂﬂ13“13ﬁﬂﬂ“5$ﬂ“ﬂ31u!ﬂu‘lmﬂ 0.05 Tﬂﬂﬂ1§°ﬂﬂﬁaulluu Duncan's New Multiple Range Test



a

M51MANUINT 16 HAAIAMIAATIZH

v

o ¢
9 MEUNUE Nog

Q a

a1/ o
MN5HUY VDIMAZUUHUVDIVHAUNDT DT HINA

LYl d a v =
HASITAVAN 9 UBIUDT DY vlﬁuummenammiuiaﬂ

o d
g3 STNNUADY WYADMEY 2544 - UMWUE 2545

source of variance df sum of squares mean squares F - value
Main plot :

wuﬁ: ™M) 8 1809 226 103.44%**
Rep (°§1) 3 8 3 1.21 ns
Error (a) 24 52 2

Sub - plot :

218 (S) 3 5095 1698 517.87**
MxS 24 337 14 4.20%%
Error (b) 81 266 3

Sub - sub plot

FTUZAN 9 VoD (P) 2 3916 1958 949.67**
Mx P 16 440 28 13.34%*
SxP 6 1252 209 101.25%*
MxSxP 48 215 4 2.17%*
Error (c) 216 445 2

Total 431 13835

Vi A H ] A A A
AUNALIIN 4 41 4 TI301¢ A 1121g 1,2,3 uas 4 10U

CV (main plot) =19.0% CV (sub - plot) =23.2% CV (sub sub - plot) = 18.4%

a ' oA oo w A an
¥ UANUUNNA NV NN HSTAYSIN TN

12 ' an
ns = hifianaunneamaada



MINMANUINA 17

d a [ = = v A a
3] ‘1/‘]153»13»11’11’37]?]1'!;18]!7]?\11!132]i;l'iiﬂi ITHINADU NEAIMEU 2544 - 4NIAN 2545

T

4 4 :’ Y Y o d 4 ﬂ $ Y $ A
uaasn Ry tazAudsauuInasgvvesldinaniensaa un.) Tuivessiuma 9 sediug AU q veaw Ne1g 1.5, 2.5 uaz 3.5 1Aou

01y (1Ho1) 1.5 2.5 3.5
i @anlden ATINAN 1917 Aaaen ATINAN 1917 Aaaen ATINAN 1917
uf X + S.D. X + S.D. X + S.D. X + S.D. X + S.D. X + S.D. X + S.D. X + S.D. X + S.D.
W2 129-6 99+38f 102+43e 3l+lle 38+12e 39+12f 1.7+04¢ 26+1.1g  26+08fg  08+04b
WY 113 -7 322+81b  313+83c¢  9.5+38be 21.0£42b  186+53¢ 3.9+08bc 140+38cd 11.7+42cd 24+04b
W9 166 -5 33.8+58b 353+81b 122+42ab 229+44b 228+47b 60+13ab 17.5+3.7b 185+59b  3.8+13b
oan 38.5+83a 383+84a 146+43a 340+65a 326+63a  87+22a  264+61a 235+59a  68+19a
nIag 1 192+7.0e 184+9.1d 54+2.6de 11.0£47d 104+4le 27+07c 84+3.9f 7.5+3.4e 1.740.5b
FM 37 LININDOX-3 33.6+50b  31.5+7.7¢ 109+42bc 221+52b 205+42bc 49+1.1bc 159+38bc 141+40c 28+1.1b
PROC OPS-101-R89-3 28.7+6.7¢  0.0+00f  80+20cd 197+3.6b  00+00g 32+09bc 121+43de 0.0=00g 1.9+0.5b
W 115-1 11.8+3.8f 11.5+46e 41+lle 59+12e 53+09f 2.6+0.8¢ 44+13¢g 42+09f 1.4+04b
W9 188 -2 24+49d 19.6+48d 58+1.6de 159+42c¢ 140+41d 26+07c 10.6+4lef 93+24de 20+0.7b

IR Y] =< A ' aad
AIDNHINANNUKRNYDINANNUANANNNADANT

Al

aniluli1d 0.05 Taumsnaaeutuy Duncan's New Multiple Range Test



a v a d A J1/ H Y]
ATNNANUINN 18 HAAIAINITUATISHINIYUY maﬂ’%mmu1ﬂnaﬂ1umumwﬁ9

o da A A % d a % =
MEYNUTNEY LHAZHWUNAN ] UBITI vlﬁuummalmﬂmﬂiuiaﬂ

o d
g3 STHINIABUNGADMEY 2544 - DUAMWUE 2545

source of variance df sum of squares mean squares F - value
Main plot :

ug (M) 8 13480 1685 136.96**
Rep (°§1) 3 24 8 <1
Error (a) 24 295 12

Sub - plot :

218 (S) 2 5732 2866 612.79%%*
MxS 16 708 44 9.46**
Error (b) 54 253 5

Sub - sub plot

ﬁuﬁ@in ¢ YBIH (P) 2 10862 5431 1948.35%**
MxP 16 4828 302 108.26**
SxP 4 586 146 52.53%%*
MxSxP 32 413 13 4.63%*
Error (¢) 162 452 3

Total 323 37631

"Aunden 4 41 3 ¥ag01g Ae ety 1.5, 2.5 1z 3.5 1hew #+ finuanmaeghaiivodidadimaada

CV (main plot) =27.1% CV (sub - plot) =16.7% CV (sub sub - plot) = 12.9%



T

$ 4 4 :’ U U U d 4 ﬂ 4 U 4 A
MINMANUING 19 taasnuady tezauDeuuuinasgveslSinanienauis (in.) lurivesiiumea 9 meWug Niuniag q veeiii fieny 1.5, 2.5 uaz 3.5 1A0Y

d a [ = = v A a
31 ‘1/‘]153»13»11’11’37]?]1'!;18]!7]?\114132]i;l'iiﬂi ITHINADU NEAIMEY 2544 - 4NIAN 2545

01y (Ho1) 1.5 2.5 3.5
i @anlden ATINAN 1917 Aaaen ATINAN 1917 Aaaen ATINAN 1917
g X + SD. X + SD. X + SD. X + SD. X + SD. X + SD. X + SD. X + SD. X + SD.
W 129-6 20+£0.6h 1.9+06e 0.5+02b 1.7+04 e 1.5+05f 0.3+0.2d 1.1+04d 09+04c¢ 03+02¢
W 113-7 63+1.8cd 63+1.1b 1.7+ 04 a 4.9+0.9 bc 43+0.7c¢ 1.0+ 03abec 3.2+0.7ab 3.0+0.7a 1.0+ 0.4 ab
WY 166 -5 7.0+1.7b 6.5+15b 20+06a 5.4+0.9ab 51+1.1b 1.4+04a 3.5+0.7 ab 30+£05a 1.6+04a
2an 83+1.6a 74+13a 20+06a 58+1.0a 57+1.0a 1.3+0.4 ab 3.7+£0.8a 34+0.7a 1.0+ 0.3 ab
nNIAT 1 35+£09f 3.0+£0.8d 0.8+0.4b 27+£05d 24+06e 0.5+02cd 1.9+05¢ 20+05b 0.5+ 0.3 abc
FM 37 LININDOX-3 6.8+ 1.3 be 62+1.1b 1.7+£0.6a 52+1.1b 4.7+ 0.9 be 1.2+0.4 ab 3.3+0.7ab 31+£0.6a 1.0£0.4 ab
PROC OPS-101-R89-3 5.8+1.1d 0.0+£0.0f 1.0£03b 46+10c 0.0£00¢g 09+0.4 a-d 29+09b 0.0+£0.0d 0.8 £0.3 abc
WY 115-1 23+07¢ 23+08e 09+03b 20+04e 2.1+0.7e 0.7+ 0.2 bed 1.3+£0.4d 1.1+£04¢ 0.5+ 0.3 abe
WY 188 -2 41+10e 3.6+09¢ 0.8+0.4b 3.0+0.8d 29+0.8d 0.6+03cd 20+04c¢ 20+£06b 0.4+ 0.2 be

IR Y] =< A ' aad
AIDNHINANNUKRNYDINANNUANANNNADANT

o

geruanandhilyf1d 0.05 Taumsnaa@uiUD Duncan's New Multiple Range Test



a v a d A J1/ b v Y
ATNMNANUINN 20 HAAININITUATISHIUIGUY Tﬂﬂﬂ%ﬂ]mu1ﬂ]ﬂ!!ﬁ\‘ﬂuﬂ'nlulﬂﬁ9

%

¢ a A A % ¢ a % =
MEUNUT N LASWUNAN ] UBITI vhsuummalmﬂmﬂiuiaﬂ

Q a

G

o d
g3 STHNUADY WOADNIEY 2544 - RUMWUE 2545

source of variance df sum of squares mean squares F - value
Main plot :

g (M) 8 407.2 50.9 140.27%%
Rep (°§1) 3 3.7 1.2 3.38%
Error (a) 24 8.7 0.4
Sub - plot :

218 (S) 2 164.6 82.3 549.68%**
MxS 16 49.7 3.1 20.74**
Error (b) 54 8.1 0.1

Sub - sub plot

ﬁuﬁ@in ¢ YBIH (P) 2 488.8 244 .4 2189.68**
MxP 16 188.2 11.8 105.39**
SxP 4 40.9 10.2 91.50**
MxSxP 32 21.9 0.7 6.14%%*
Error (c) 162 18.1 0.1

Total 323 1399.9

Vi A H ] A A &
AUNABIN 4 41 3 TI301¢ A 1121g 1.5,2.5 uaz 3.5 10U

CV (main plot) =22.9% CV (sub - plot) =14.7% CV (sub sub - plot) = 12.7%

a ' oAw o o an
* UANUUANM DY NHHSTINYN T DA

a ' oA oo w A an
** UANUUNNA NV NN HSTAYLIN TN



MINMANUINA 21 HEAIA DALz EINTHUVUINNTIY VOIDIUIUAIIINma T

U ) o ¢ a d
HINUINANG 9 NUNUD ﬁi’)]ﬂ 1.5, 2.5 uag 3.5 sﬁau o vhsuumInen

Q a

v [ v d
denalulatigsun3 senang 1A 541N 2544 - QUATWUS 2545

X + SD.
ug 1Y 1.5 1fow 2.5 hiou 3.5 hou
W 129-6 9.0 + 3.9a 18.5 + 8.2a 24.8 + 8.8a
W 113 -7 43 +23cd 11.8 + 55¢ 168 + 3.9d
WY 166 - 5 38 +2.6d 9.0 + 3.8d 120 + 4.1e
oan 93 + 44a 185 + 5.5a 263 + 7.1a
WIRg 1 6.3 + 2.9 be 13.0 = 46¢ 20.0 + 5.4 be
FM 37 LININDOX-3 48 + 3.5¢cd 120 + 5.0 ¢ 183 + 6.6¢cd
PROC OPS-101-R89-3 13 + 1.8¢e 6.8 £ 32 9.8 + 3.6f
W 115-1 7.5 + 2.9 ab 153 + 6.6b 213 £ 7.5b
WY 188 -2 6.5 + 3.8 be 155 + 9.1b 19.3 + 8.1 be

v o a1 o = a ' aaa < v .
VI'J?]ﬂ'HTVWI1Qﬂuﬁu1ﬂﬂ\1ﬂﬂ31ﬂ!!ﬂﬂﬂ1\17]1\3@799]7]55011]?13131!1]14‘11]‘101 0.05 iﬂﬁlﬂ]iﬂﬂﬁf’)'ﬂ!ﬁ]u Duncan's New Multiple Range Test

o



MINMANUINT 22

d a1/ o 'y YARY)
HAAIMMSAUATIZHIITEUS VBINUINAI BT naluImea 9

v ¢ \ d a % = = \
MEYNUT NOEYAN | DY Vhillﬂﬂ’iTJTIEHE]EI!‘VIF’IIHI@EJE!?H]? ITHIN

Q a

1A0U WYADNIEY 2544 - QUAWUE 2545

source of variance df sum of squares mean squares F - value
Main plot :

g (M) 8 1505.7 188.2 135.14%*
Rep (°§1) 3 7.4 2.5 1.77 ns
Error 24 334 1.4
Sub - plot :

918 (S) 2 3006.2 1503.1 604.98%*
MxS 16 148.3 9.3 3.73%*
Error 54 134.2 2.5
Total 107 4835.2

Vi A H ' A a &
AUNABIIN 4 41 3 PI301¢ AN 11218 1.5,2.5 uaz 3.5 10U

CV (main plot) = 9.3%

CV (sub - plot) = 12.5%

a ' oA oo u A an
** NANNUANANNBY NN UYTINYSINADA

12 ' an
ns = hifianaunneamaada
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% v v o o ¢ a A d a %
HIVOIHINUINANG 9 AUNUE N191¢ 1.5, 2.5 1tag 3.5 1ndu WisuurinInenae

[ v d
maluladigsui3 szruAeu SUIAN 2544 - QUATWUS 2545

% ﬂ')'lill?‘fﬂﬂ"lﬂ ‘ﬁﬁ? Lﬁzlﬂﬁ,'cl
919 (1AD) 1.5 2.5 3.5 1.5 2.5 3.5
fug X+SD. X+SD. X+SD X+SD X+8SD XiSD.
Ny 129 -6 23+17.0abe 38+129ab 61+t157ab 13+129c¢d 38+224cd 64+182b
o 113 -7 31+11.2a 19+112¢ 56+11.2abc 20+13.6 abe 19+112e 52+17.0¢
NV 166 -5 20 +13.6 be 30+10.1 b 47+18.0¢ 17+15.1a-d 33+12.0d 50+158¢
aﬂﬂ 31+17.1a 38+129ab 64+157a 22+155ab 44+17.1abc 77+170a
ﬁ§ﬁ§ 1 25+129abe  41+125a 52+17.0 be 23+143a 39+128bed 61+157b

FM 37 LININDOX-3 30+10.1ab 31+144ab 48+143¢ 19+17.1labec 4l1+155a-d 53+125¢c
PROC OPS-101-R89-3 23 £6.3abe  17+12.0c 59+155ab  9+125d  22+125e 34+12.5d
WY 115-1 19+112¢ 36+128ab 52+170bc 14+128bed 48+193a  52+17.0c¢

WY 188 -2 20+10.1bc  39+128ab 52+17.0bc 16+125a-d 47=+155ab 53+£155¢

v o o

) =< ' aad s v .
9 n‘ﬂi‘nﬂNnu‘mlmmummuﬂﬂﬂwanﬂﬂisﬂumm!ﬂu"lﬂ"lﬂ 0.05 iﬂtlmiﬂﬂaml!mu Duncan's New Multiple Range Test
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o o ¢ a \ d a v = =
Wma 9 meug Ne1ga q s vhsuumInendamalulaggsus

v d
SZHIIUADYU NGADMEU 2544 - NUNIWUS 2545

source of variance df sum of squares mean squares F - value
Main plot :

ug (M) 8 1334 167 4.26 **
Rep (°§1) 3 40 13 <1
Error (a) 24 939 39

Sub - plot :

918 (S) 2 17212 8606 202.04 **
MxS 16 2938 184 4.31 **
Error (b) 54 2300 43

Total 107 24763

Vi A H ' A a &
AUNABIIN 4 41 3 PI301¢ N 1121g 1.5,2.5 uaz 3.5 10U

CV (main plot) = 16.8% CV (sub - plot) = 17.5%
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v

o v Jd A \ d a v = =
NUINA 9 MPWHT NDIEYAN ¢ D w1§N3~I‘H137]81%18!7]?]11!1@8]%151!15

Q a

o d
STHIIUADH NGADMEU 2544 - NUNWUS 2545

source of variance df sum of squares mean squares F - value
Main plot :

ug (M) 8 4983 623 24.73 **
Rep (°§1) 3 24 8 <1
Error (a) 24 605 25

Sub - plot :

218 (S) 2 25697 12849 426.70 **
MxS 16 3405 213 7.07 **
Error (b) 54 1626 30
Total 107 36340
"Aunden 4 41 3 12901 Ae ety 1.5, 2.5 1z 3.5 1hew #+ fiamuanmaecheiivodidadamaada

CV (main plot) = 13.8% CV (sub - plot) = 15.1%
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A
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MmATUlaggINIG ITHINTINADY FUIAN 2544 - PUMTHTE 2545

ﬂzuuummtﬁﬂmt ‘ﬁﬁ? Lﬁfﬂﬁ,ﬂ
919 (1AD) 1.5 2.5 35 1.5 2.5 35
fug X+SD. X+SD X+SD X+SD X+8SD XSD.
Ny 129 -6 090+0.7abe 15+05ab 244+06ab 05+05cd 1.5+09 cd 256+0.7b
o 113 -7 1.25+04a 0.75+£04c¢ 225+04abc 0.81+05abec 0.75+04e 206+0.7¢
NV 166 -5 0.81£0.5be 1.19+04Db 1.88+£0.7¢ 0.69+006a-d 131+05d 2.00+06¢
aﬂﬂ 125+0.7a 1.5+0.5ab 250+£06a 088+0.6ab 1.81+0.7abc 3.06+£0.7a
ﬁ§ﬁ§ 1 1.13+£0.6abc 1.63+05a 2.06+0.7bc 094+0.6a 156+0.5bed 244+0.6b

EM 37 LININDOX-3 1.19+04ab 125+06ab 194+06¢c 0.75+0.7abec 1.63+0.6a-d 213+05¢c
PROC OPS-101-R89-30.94 £0.3 abe  0.69+0.5¢ 238+0.6ab 038+05d 088+05e 1.38+05d
WY 115-1 0.75+04c¢ 144+05ab 206+07bec 0.56+05bed 194+08a 2.06=0.7c

WY 188 -2 0.81+04bec 1.56+05ab 2.06+0.7bc 063+05a-d 188+06ab 2.13+06¢

v o v o

a2 o =< ' aad s v .
9 nyiﬂﬂ1Qﬂuﬁu1ﬂﬂQNﬂ31N!!ﬂﬂﬂ1Qﬂ1ﬁﬁﬂﬂﬂ§$ﬂuﬂ31ulﬂu‘1mﬂ 0.05 Iﬂﬂﬂ1§ﬂﬂaaﬂ!!uu Duncan's New Multiple Range Test
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v
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U o ¢ A \ d a v = =
Wma 9 meug Ne1ga q s vhsuumInendamalulaggsuns

o d
STHIIUADH NGADMEU 2544 - NUNWUS 2545

source of variance df sum of squares mean squares F - value
Main plot :

g (M) 8 2.094 0.262 4.13 **
Rep (°§1) 3 0.03 0.01 <1
Error (a) 24 1.522 0.063
Sub - plot :

218 (S) 2 26.844 13.422 194.35 **
MxS 16 4.635 0.29 4.20 **
Error (b) 54 3.729 0.069
Total 107 38.854

Vi A H ' A a &
AUNALN 4 41 3 TI301¢ N 11218 1.5, 2.5 uaz 3 1ou

CV (main plot) =16.9% CV (sub - plot) = 17.7%
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U o ¢ a \ d a v = =
Wma 9 meug Ne1ga q s vhsuumInendamalulaggsuns

o d
SZHIIUADYU NGADIMEU 2544 - NUNIWUS 2545

source of variance df sum of squares mean squares F - value
Main plot :

g (M) 8 8.156 1.02 22.66 **
Rep (°§1) 3 0.03 0.01 <1
Error (a) 24 1.08 0.045
Sub - plot :

218 (S) 2 41.656 20.828 438.91 **
MxS 16 5.448 0.34 7.18 **
Error (b) 54 2.562 0.047

Total 107 58.932

Vi A H ' A a &
AUNALIIN 4 41 3 13018 N 11218 1.5, 2.5 uaz 3 1ou

CV (main plot) = 14.6% CV (sub - plot) = 15.0%
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Q

~ A d a [ = =
1018 4 1ADH D w151!1111137]81%18!7]?]11!1@8]%151415

a

source of variance df sum of squares mean squares F - value
fug 8 2232.1 279 34.61%*
°§’I 3 17 5.7 <1
Error 24 193.5 8.1

Total 35 2442.6

v 4 H o
MBN4E1 CV=88% ** Animmanmeeeisiiiadngdamaada
a d

y J1/ ° o o L
ﬂ]i]@ﬂ1ﬂwu'3ﬂﬁ 30 !!ﬁﬂﬂﬂ]i?!ﬂi]gﬂﬁ]l‘%ﬂu“ﬁ sllﬂﬂ‘inu'JHﬁ?ﬂﬂ]ﬂuu!ﬂ?ﬂuﬁ?mﬂﬂuu!ﬂﬁ9

o ¢ A A d a Y = =
MYNUE 11918 4 LD T w151!1111137]81%18!7]?]11!1@8]%151415

a

source of variance df sum of squares mean squares F - value
fug 8 8926.4 11158 75.00%*
°§1 3 55.3 18.4 1.24 ns

Error 24 356.6 14.9

Total 35 9338.3

u 4 H o
mwdgnnddr  CV=19.0% ** fnmwanmsedafidedifaloneadd  ns =hidinamwanmameada
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o ¢ A A d a Y = =
9 MEYNUF 118 4 1ADU D w151!1111137]81%18!7]?]11!1@8]%151!15

a

source of variance df sum of squares mean squares F - value
fug 8 4047.4 505.9 21.16%*
°§1 3 76.5 25.5 1.07 ns

Error 24 573.7 23.9

Total 35 4697.6

u 4 H o
mwdgnnddr  CV=108% ** finamwanmsedafidedaloneadd  ns =hidinamwanmameada
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o ¢ A A d a [ = =
NA 9 MYNUF ND1E 4 1ADU DY w151!1111137]81%18!7]?]11!1@8]%151!15

a

source of variance df sum of squares mean squares F - value
ug 8 7377.2 922.2 21.62%*
°§1 3 32.1 10.7 <1
Error 24 1023.7 42.7

Total 35 8433

v 4 H o
MBEN4E1 CV=16.8%  ** Aanuuandisedsiiiadngdaneada

a a d A 1/ v a2 Aa Y]
ATNANANUINN 33 HAAINITUATISHIUIYUY VYDINASHUHUANNTYHIBNNIVDININU

o ¢ A A d a Y = =
NA 9 MYNUF ND1¢ 4 1ADU DY w151!1111137]81%18!7]?]11!1@8]%151!15

a

source of variance df sum of squares mean squares F - value
ug 8 6.4 0.805 20.56%*
°§1 3 0.145 0.048 1.24 ns

Error 24 0.94 0.039

Total 35 7.524

Ve 4 H ' ' o o o & aa ' ' JN
ﬂ“ﬂafﬁnﬂ 4 1 CV =10.9% *k ﬁﬂ'ﬂﬂlmﬂﬁjﬂﬂﬂ?ﬂﬁuﬂﬂ?ﬂfyﬂﬂﬂmjﬁﬂﬂ ns = 1Nﬁﬂ31ﬂllﬂﬂﬁ1ﬂﬂ1\iﬁﬂﬂ

a a d a J1/ 1 2 1 v
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o ¢ A A d a [ = =
NA 9 MYNUF D¢ 4 1ADU DY w151!1111137]81%18!7]?]11!1@8]%151!15

a

source of variance df sum of squares mean squares F - value
fug 8 11.857 1.482 30.32%*
°§1 3 0.052 0.017 <1
Error 24 1.173 0.049

Total 35 13.081

1/, 3 J ' . o o w A PN
Amldsnn4dn  Cv=14.1% = danuuananedniidedidydmeana
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HAAIMIIATIZHIILUS VBIMAZUUUVRIVINANKATHIONIMNA 3 a8
o 4 o A o o ¢ 4
Wug Tudes juAimsgamgiimas 26.90 + 0.99 o ANNFUANINSIN AL

68.19 = 5.60 %

source of variance df sum of squares mean squares F - value
3 (treatment) 2 1897 948.5 32.57 **
Error 21 611.6 29.1

Total 23 2508.6

Vi a H
AUNALN 8 A%

CV=192%

a ' 1oAwoo u A an
X UANUUNNA NV NN HSTAYLIN TN

1 ¢ a1/ o o o o d
MINMANUINT 36 UAAIMIIAIZHINIBUT VoI IUMIBU A RTNA 3 Meiug lutiea

UHiiAmsqamigiimae 26.90 + 0.99 * a5 AT UGINSMAY 68.19 +5.60 %

source of variance df sum of squares mean squares F - value
WU (treatment) 2 11.313 5.656 13.06 **
Error 21 9.094 0.433

Total 23 20.406

Vi a H
AUNALIN 8 A%

y ¢ 21/ o o o
mimmﬂwmnﬁ 37 uammﬁsmwmn‘%aum maﬂ'mzuuumawmmmﬂumuuma3’mﬂwm

CV=554%

a ' 1AW oo u A an
X UANUUNNA NV NN HSTAYLIN TN

«

d

! A T A T ! °
nlinaevihensmazinaeviiensluiesl fiAmsgurigiiinge 26.90 + 0.99

4 o o ¢ 4
ﬂ?1N§HﬂNWﬂﬁ!ﬂaﬂ 68.19 = 5.60 %

source of variance df sum of squares mean squares F - value
Main plot :

ug (M) 2 2041 1021 79.94%%

Rep (°§1) 3 85 28 2.22 ns

Error 6 77 13

Sub - plot :

waeuas limae e (s 1 8769 8769 809.63%*
MxS 2 819 410 37.83%*

Error 9 97 11

Total 23 11888

Vo a H
AUNALIN 4 %1

a ' oA o u A an
** NANNUANA DY NN UYTINYSINIADA

18 ' an
ns = hifianaunneamaada

CV (main plot) =13.7% CV (sub plot) =12.6%
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ienaaznasuinensluRe s fiRnsqaurignde 26.90 = 0.99 * a5 AN

FUANTINGY 68.19 +£5.60 %

source of variance df sum of squares mean squares F - value
Main plot :
@ o

Uug (M) 2 197 99 51.99%*
Rep (41) 3 0 0 <1
Error 6 11 2
Sub - plot :

A ] A :I
maammz"lumaauuwn (S 1 972 972 866.49%*
MxS 2 127 64 56.71**
Error 9 10 1
Total 23 1318
Y eadaann 4 41 #* fianuuanaedalitiod ”ty?;ammaﬁ CV (main plot) = 18.5% CV (sub plot) = 14.2%
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A T A T ! o
naeuihgaznae el fiRmsgargiimas 26.90 = 0.9 *

X o o ¢ y
ﬂ?1N§HﬂNWﬂﬁ!ﬂaﬂ 68.19 = 5.60 %

source of variance df sum of squares mean squares F - value
Main plot :

ug (M) 2 213 106 60.31%*
Rep (°§1) 3 0 0 <1
Error 6 11 2

Sub - plot :

waeuas limae e (s 1 963 963 765.20%*
MxS 2 125 62 49.63**
Error 9 11 1

Total 23 1322

v $ M o
AUNRLIN 4 4 #* fianuuanaieenaditodAgBameadd  CV (main plot) =18.4% CV (sub plot) = 15.6%
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