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Effectiveness of Certain Chemmical Against Bacterial Pustule of Soybean II)
A Study on the Relationship of Varieties , Certain Chemicals , Spraying

Intervals ard Planting Dates by Integrated Control Yeasure.

1 . . 1
Praphant Osat:haphantl Nirarmit Kitroorgruang™ amnd Somjit Kitroongruang

1, Office of Agricultural Research ard Extension , lFaeijo Institute of
Agricultural Techmology. Amphur Sarsai , Chiangtai , Thailamd

The study of relationship among soybean varieties , certain chemicals,
spraying intervals , ard plantinc dates was carried out at Maejo Institute
of Agricultural Techrology , Sansai<, Chiangmai during 1987-1988 for the
control of racterial Pustule of soybean. The experiment used two varieties
of soybean : SJ.1l ard SJ.4; two bacteriocides: copper oxychloride + zineb +
maneb ard cupric hydroxide ; two sprayiné intervalé : 7 days amd 14 days;
and three planting dates : July , Septemker , and October. The experiment
found that sJ.4 soybean variety treated copper oxychloride + gineb + maneb
every 7 days showed the lowest bacterial pustule disease rating, Moreover,
the disease rates was hicher in July than September and October.

The results showed that soybean varieties amd chemicals used had the
significant effect on weight per 100 seeds but not on seed yield. However,
planting dates had the significant effect on both weight per 100 seeds
anmd seed yield.

The interaction effects between spraying intervals aml type of bacteriocides ,
and also between soybean varieties amd planting dates significantly affected
- seed yield. Weight per 100 seeds was affected by all type of interaction

effect except the effect of spraying intervals amd planting dates.



This experiment found that using SJ.4 soybean variety sprayed copper
oxychlcride + zineb + maneb every 14 days amd planted on 16 October 1987 gave
the highest weight per 100 seeds which Was 1842 grams. Using SJ.1 soybean
variety planted on 18 July 1987 cave the highest seed yield which was
336.70 kilograms and was rot statistically different from seed yield oktained
from SJ.4 soyhbean. variety planted on 18 July 1987, Using copper oxwhloride

+ zineb + maneb very 7 days also .ppoduced the highest seed yield which was

304,64 kilograms.
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DR e S, )

tHofnwisnuanannels (Alandu)

ﬁhq&ﬁtniae « taaaugnd’ d11afesosnaniniold

) (itanfu)

#9.1 = 18 NINQIAN 2630 A 336.70 3

f8%.4 = 18 NINGINN 2530 302,92 3b

#%.1 » 1 fUBBY 2530 292.77 b

#9.4 x 1 fiUgIBU 2830 276.74 b

#%.4 = 16 ARIAN 2530 v 214.46 ¢

#3.1 * 16 AAIAN 2530 186.75 ¢

nuteing  niTiuTeuiiieuidis Least Significant Difference  Adiadniiniude

Snuad L Auafit. wanedt Tinatsunnatefues 19 lulleafgmeatiaissau

- P < 0,05

iy d‘ o ¢ J -‘ - - o a. (A :4
11197 3 usnsAtLadevsenaninao1d finaadu 12% (RTandu) 1fsahuunaruii§iaindes

uazilaiign
- L4 ¢ = vn . -.
t2agn wawdanoli (Mlanil) Al 2RBY0Y
W de.1 Wi §9.4 uaninno 19
(filandu)
18 NINQINN 2530 336.70 302.92 319.81
1 fusrsuu 2530 202,77 276.74 284,76
.16 ARIAN 2530 186.75 . 214,46 200.61

f11ady 272.07 264.71
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R13140 4 uaRInaTLUTsuLiBuATLaReve wUfnTu 19T end1esiiavavd 1T alifu Tz

Wwnrwud1iall  tiio@Anyi9nuandnneld (Alansu)

f17iall « szesi1vluntswua 7L all : AllafuvoIHaNARRR 1T
(ilandu)
copper oxychloride + zineb + maneb.x 7 Ju 304.64 3
copper oxychloride + zineb + maneb x 14 U 299.95 3
cupric hydroxide x 7 4u 288.09 a
~cupric hydroxide x 14 Ju 287.05 a
1ufin19wua 9 all 241.85 b

nureing  n191UTeuLisuldiT  Least Significant Difference AladsinINAIY

Sowida 1 Auafu usavlinruuanateiuod 19 LT afon1eaia Aasdy

P < o0.05

[] cn v (v . -
R17140 5 usAdnlLQAnYoHanEaAB 1 TR uTu 127 (Alandi) 1Teshuunatueiinvas

#171all uazIzsnaIviun1IRUR 191 ALl

gsusR 1 UN1INUE T LAl wauaanoly (Alanfu) B f11a8y
(n) copper oxychloride cupric 1uiin1y vosuauinno 14

- +zineb + maneb hydroxide Wus111 il (ffandu)

0 - - 241.85 241.85

? 30h.64 288.09 - 296.37

1% 299.95 287.05 - 293,50

A11ad : 302.30 287.57 241.85
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A17190 6 usaen1ITiUTeutfisuatiativrawinieitwmssmitoi§iinies  vlinvoesr11all

» N
1sesn1vluntTiuaITial usziaatugn 1 fiofnersimitminde 100 tuda (ndl)

*

L]
[/

Mufiindas = dliavevstTiall x1zez19lun1IRUE 1T ATl L 28 WgN A1Ladaee
dniinda 100 (ude
{nfu)
89.4 x Copper oxychloride+Zioebemaneb x 14 Jux16 AA.2530 18.42 a
89.4 '« Cupric hydroxide = 14 9u = 16 nA. 2530 18.35 a
#9.4 x copper oxychloride+zineb+maneb x14 Yux 18 na. 2530 18.07 ab
#9.4 » copper oxychloride+zineb+maneb x7 fuUx 16 AA. 2530 17.68 abe
#9.4 » cupric hydroride = 7 U x 16 AA. 2530 17.43 be
W9.4 x copper oxychloride+zineb+maneb x7 U = 18 naA. 2530 17.22 cd
#9.4 « 1ufinqsnugraiall = 0 U x 16 AA. 2530 17.09 cd
89.4 = copper oxychloride+zineb+maneb x7 Ju = 18 na., 2530 16.80 de
§9.4 = cupric hydroxide x 14 U x 18 na. 2530 16.60 def
89.1 = copper oxychloride+zineb+maneb x7 U x 16 AA. 2530 16.33 efg
#9.1 x copper oxychloride+zineb+maneb x14 Ju = 16 AR. 2530 16.21 efg
89.4 = lLifin1snugrsiall x o 4 = 18 na. 2530 » 16,06 fg
89.4 = copper oxychlorideszineb+maneb =14 4 x 1 ny. 2530 15.88 ¢
N9.4 = dupric hydroxide x 149U x 1 ne. 2530 15,22 h
#9.4 x copper oxychloride+zineb+maneb = 7% = 1 nu. 2530 15.21 hi
#8.4 = cupric hydroxide = 7 U = 1 ny. 2530 15.08 hi
#9.1 » cupric hydroxide x 7 Su = 16 AA. 2530 15.04 hi
A9.1 x copper oxychloride+zineb+maneb x14 U x 18 nA. 2530 15.04 hi
§9.1 = copper oxychloride+zineb+maneb x 7 Ju = 18 nA. 2530 14.76 ij
8s.1 » lufin1iwus11iall = 0 4 x 18 nA. 2530 14,37 j
#9.1 x cupric hydroxide = 14 U x 18 NfA. 2530 14.36 j
#9.1 x cupric hydroxide = 7 U x 18 nA. 2530 14.20 jk
§9.1 = cupric hydroxide = 14 U x 1 ng. 2530 13.70 k
#9.1 % copper oxychloride+zineb+maneb x 7 Y x 1 nu. 2530 13.62 k
#9.1 x cupric hydroxide x 14 4 = 16 @R. 2530 13.38 kl
89.4 = Lifinriwus1Teall « 0 4 = 1 ne. 2530 13.11 1m
#9.1 = copper oxychloride+zineb+maneb x 14 U x 1 ny. 2530 13.08 lan
#9.1 x cupric hydroxide = 7 9 x 1 na. 2530 13.01 lmn
89.1 = 1ufin1awus17iall x 0 U = 15 AR. 2530 12.54 an
#9.1 « lifinramuarTiall « 0 W x 1 ne. 2530 12.51 n

nuging n1TIuTeuLAsuldiT  Least Significant Difference AlaABAINAI8INYY

indloudu usavI1fiauuanateiuad 19 Lifisa i eaia Asedu P <

°G

05
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1 v . P
AT 7 uRAsAtLafusewimindn 100 1uda (nfu) fiachuunaruiigiaindosuas

Laangn
uminda 100 1udn(niu; o
t2anign AL AREYDN
M 8s.1 Wif §9.4 daminda 100 Ludn
(nfu)
18 NINQIAY 2530 14.48 16.62 15.55
1 fugeu 2530 12.93 14.23 13.58
16 A8IAN 2530 13.89 17.53 15.71
R .
A11ady 13.77 16.13

[ : ]
71714 8  usAvAtafvewiminae 100 1naa (ndN) 1fiasvuunauiinvassnTiafiuas

cHSHINIUN 1T T L AT

TsHIvIuN I T 1T L Al

JUAVNIR1T L AN f;‘llQaEHlD'l

»
() Lifin13Wu  copper oxychloride cupric uUimiInge 100 1udn
#171AT  +zineb + maned hydroxide (ndl)
0 14.28 L. - 14.28
7 - 15.73 15.33 15.53
14 - 16.11 15.27 15.67
f11afs 14.28 15.92 15.30
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IRITTUNR

L}
< < o v 9
MmN 3Tz ANEAMEa 9819 L nlna TeAuuANL TuaRdgenaadaL aa ludnm
' o v 3 a4 4
wamnaasluggau  WIIzdiansreslsepudainias ugnluthaungnginn  Limay
v W -ulaa 4' L) o o - 4
30 fundesendalifinm  (eTeuiasusinasugnlulpauiusiey ussgane  azidu
X 4 Ay o ¥ ’ 4
Tamiseutm 1-259% wasmumly  uAladaiudasany 45 Fumly  anszaslsaiimugn
4 ¥ a 4 o « < aQ
Tutnunangnn azquusammnamsUgnlucaauay a  dwmdunasuTeu i veudinea g
) .
#73LA0 M9V copper oxychloride + zineb + maneb  tudANAMNIITRTIAtaunI
4' ] $ [ A
cupgic hydroxide lnBtamiciipugnluinsunsngann  Heaseiistesmens vssid

L4

]
usTAnE (2529) wasmITWuEITLAlgn 7 Hu arWszAanissaslsadmidmn 14
© s :; Y w )
dmibnandnmels mImrsigniainsamanuf @a.1 use §a.4 luinau
4 o — b
nangann  selfuardngenamninignluifautie oy uatas N daugiaga s LAY
[ [ o P Q o @ v o a < ' o« ' 4
M NIIMEITLAMS 2 in g0 7 U wIa 14 AU arTiResdnRwuAnaatlana Ty
<t o W aa [ R - P} ' [
lusngMeeiA  unae 1IN MW copper oxvchloride + zineb + maneb  MMYN
1]
Y LY Q ] '
7 M Qz’l“ﬂaﬂaﬂg‘iﬂ;ﬂ deaziiulfan copper oxychloride + ziheb + maneb
(Y- . =] (Y E v ' ¢ 4 Q 4
wIWuaAn21 cupric hydroxide mwwavidauidutugenan  ualuBAADIRERAY
4. (Y)Y 4. ] « w ] 4‘ v )
wnm AT LB IR INNIMIEITLANLY  RTANAINDT LR IIN T TR IARINENNDY
(Uszwuf uazea, 2529)
A Q < :‘ o ! [ ' ) 8 n‘l < as
Lansananiminge 100 Ludn w21 N3l nARIRE §9.4 x copper
' [ Y o [ '
oxychloride + zineb + maneb x 14 3 x 16 #aAN 2530 Liwminwa v udngagn
d. %‘ v [-3 ! o «
Tagmmuf 69.4  azTfiwminiuangen g 631 ustdIILAN  copper oxychloride +
. < ¢ ] [ o
zineb+maneb ﬁ“lﬁ’ﬂannn cupric hydroxide %emqnunwmﬁawswué uasnaie
- 4 ad A
(2529) uanaminisugnluipaugainn  axldushngn  sasaenteziluihau nangrax
o 9 W o & « LY ¥ L)
uatilteiey  wueni  dmibnrsmdisiaiinismmn 9 14 Su avlhiwihzasiudngenan

w7 W
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4 s . U:l < ¥
n131d151AN  copper oxychloride + zineb + marebfiufinaaanuf
[] < c: ¥
d9.4 Taemuyn 7 u srlfseduansnaslsnuunii Suandgedrdn  uazseduainiszas
g, 4 P )
Tenazszuin Tuteaunanginy  quUIRONNTLRAUAUEIEY UATARIAY
v e € a dda a 'V ode cwa Y <
ML naacusttinadsL ANaEWaaE e ita T faEeRalmin 100 (xdR
tA 111 » ] [} s . uov.
winiy  ualsiiEndwanasandanalilasdingin  uAl nwgnnauNaNEHaatn s AYES
ﬁ;n%’v o Q by
gl min 100 LNAA  UATHaWanRals
o od. ' 1Y o o ¥y 4a
f*miudnSrane wWinIuaTuminananaRanaa L SUUTLRBY 2 dianni fa
o 0 » ] » dey .a < ov:l <
UN3819INsER9IsBEn 1 lun I L AL dinzavEIs L AN uat L s igniuRugdi1naas
d?ul csly "o ' da a aQ ¥ A a ’ ’
wimingg 100 LuAAllE  MUIWRNTEITINEBNENAUILY AN L NUUFNTEITINT NI
sepealun 1IN S LANTLL 38 ign ‘
» :, 4 @
HAN1INAREE W1 N3 1T Ineas Wufda. 4 x copper oxychloride +
zineb + maneb x 14 M x 16 ga1Aw 2530 UWiwinAa 100 LadALaARGeEALNIL
. N 1]
v Y 4 o g b 4
18.52 04 M9lETunRa g §9.1 x 18 nIngaaw 2530 ViR afunandanalIgegn
¢ W Qg o 42 =y v A v W
Iy 336.70 nlansd  delumaduuanmiannssdatuRug @2.4 x 18 nIngany 2530
o v s @ ' d.
L auafunas 1y copper oxychloride + zineb + maneb X 7 W 11 aduRasdR

salsgegainaiy  3o4.64 nlandu

o |
AU
azdunsasrazaunssn d1e3dy aminddbussdaidiudgmnimisineas
]

'3 = [y a >
sowimaTuTadnsinemswi(d W1Adass s wyszanalun1sminas3duanmuant Suganmyy
aeiss 8
W
u

IIQ :; Qv‘a.ga T A é’
quilszanauAuAy  unszieemidbe aclan fagaieiien  uananimazaunszouiiidu

ﬂaatnﬁaﬁlﬁ1ﬁhéﬁ1u1u151uﬁﬁﬁha
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Lo gagn Ussivaaaed douins  dusvys AeAdna awoelia uey oued  (aunadaed.

v A4 o
2529. Taseddreqaninmaeiaivaaamiulsnlugmu. s989mnI9s g3t
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N3 AT 24 aaludiand W 27-29 uns1aN  2529. o, WWNIMENRY
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bacteriophaqge *ﬂauﬁa Xanthomonas campestris pv, glycines
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Taldionare a0 Twssinalusivazdseondifu.  (awiduiiuaiy
:, & . o v N
Tsﬂ1uaﬂguﬂaqnatwaaaﬂaquﬂﬂanﬂﬂaﬂLnuﬂsﬁﬁﬁwi 5299141 2525-2529).
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217190unf 1 n11itaTzdiin Feudeawiwinde 100 wude uazusudags 19ia1min

128
Source Mean square -
6f variation D.F. dmidnda 100 Luﬁﬁ’. uauBinno17
' %n11niﬁ'12% (n$)  Farawdn 12z(Alandi)
Main-plot v _
Block o o 3 1,716 26,454,410
Wgfngos 1 173,184 332,634
Error (a) 3 71.951 5,739.817
C.Vo = 9.11% C.Ve = 27.16%
Sub - plot '
~ eelingnearTind ' 1 9.381" 1,987.258
+uuiﬁhtnaaw x ﬂuﬂtuva11lnu 1 1704 175.176
Error (b) | 6 0.172 1,351.179
C.V. = 2.70% C.V. = 13.16%
Sub-sub-plot ) : : ‘ A
+THEHIIUN I THUE T (ATl 1 0.613 1,728-395
vawgn z 52,722" 155,195.467"
+ITHY u1ﬂ1un11wuﬂ11tﬂn-taa1ﬂgn2 , 0,220 1,703.675
+TSHOMN NIRRT « mfmmam 1 3.1215f h,221.984 .
* qgsenNtumaRETILeEl « diavaestTind 4 11.888" »21,710',539"
(3Rgn- = ﬁhqéhxwﬁav 2 h87h 20,580,999
+128ugn =« iinvavarTiall 2 1;19#‘ 2,745.105
2u2H1 U1 INUA 1T LAl e 4
Frinfioe = L ALALRLIT b BRI 3,1#3.722
FiEn « Ffitanes sl 2 2.902"" 2,978.950
+TuAN I TNE T AR e 2 1.526" 748.296
dundas
1zu'mq‘lm1mmmuna‘nm x ‘ o
Al 8 12567 1,754.311
| ::,‘,.‘f;‘;ﬁ:ﬁ‘”t:;‘;‘,;‘"; <N 2.958" 5,576,815
- teror (c) 66 0.364 2,656.938
' V. = 3.93% C.V. = 18.48%
nuteing @ nuaede ﬁﬁhaﬁﬁmﬁizﬁhyp_i'o.os
*e wugie MlpahAgAIedy p < 0.01

"+ WHAe anuwaﬁh1u1éi1uqun111uwua11nﬂu ti11i1un1111ﬁ11«ﬁ
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ATIGHUINA 2 udavATlaRevasgougiineInia (') adududuwed wazuIunsitiu

] : )
(M, ) ﬁgué%ihw%1iuﬁl€ pvlnaduniie SundintJuving

JzHi19LfBu nIngran 2530 Beuniiau 25311/

L fiou Qmmﬂﬁ.(f“’ : A2 AR § U3unaidu
ega #1gn taiy (%) 'mgy7¥.)\

NIngIAN 2530 32.3 23.7 28.0 79 112.6
fen1an 2530 31.7 24.1  27.9 85 345.6
fug1en 2530  31.3 23.7 27.6 80 130.8
ARIAN 2530 31.9 22.8 27.4 77 ‘ 30.8
WOASNIEU 2530 30,7 21.7 26.2 78 74.2
fuq1an 2530 27.9 14.4 21.8 73 15.0
unyIAN 2531 30.0 13.9 22,0 68 0.0

1/ duiinianazfeyaluiaenimasos





