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Abstract

Title : Isolation of Rhizobacteria in some vegetables Hydroponically Grown and in

vitro Testing Their Potential as an Biological Control Agent

By : Mr. Anusorn pornsansirikul

Degree : Bachelor of Science in Agricultural

Major field : Plant Pest Management Technology

Advisor SRR (SSUTOY s vovreet NSO IOURIOTNUOIORION

The potential of rhizosphere bacteria from hydroponically grown vegetables
were studied for controlling root rot pathogen. The bacteria were isolated from
lettuces (var. green oak, red oak, red coral and cos) also Chinese celery which grown
in the commercial hydroponic facilities located in Bangkok area and nearby. The
results showed that most of them (53 isolates) could be isolated from green oak
whereas they were rarely found in red coral (3 isolates). Among the 53 isolates, thirty-
six isolates were endorhizosphere bacteria that were isolated inside the root, and the
rest were rhizoplane bacteria that isolated from the root surface. All of the isolates did
not show the detrimental effects to the plant when they were bioassay tested with
Chinese kale seedlings. Therefore, they were in vitro test their efficiency to control
Pythium myriotylum, the casual agent of root rot disease of lettuce. Bi-culture plate
testing showed that isolate C1, C3, C8, R10, RC1, RC2 and RC3 could well inhibit
the growth of the pathogen. For the best isolate of each sample (green oak, red oak,
red coral, cos and Chinese celery), which showed highest inhibitory effect on the
growth of P. myriotylum in media broth, it was G21 and G23, R9, RC8, C9 and K8,
respectively
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A NMARUINT 1 LA IULNAaTenYBIduAztsBaNnagauiuLuAT S ouaas 1o

Tasan nuenldanadasalon

Replicationl Replication2

Replication3 Replication4 average
Control 10 10 10 10 10
R1 10 10 10 10 10
R2 10 9 9 10 9.5
R3 10 9 10 9 9.5
R4 10 10 10 10 10
RS 10 9 10 10 9.75
R6 9 10 8 9 9
R7 10 9 9 10 9.5
R8 8 9 10 10 9.25
R9 9 10 10 10 9.75
R10 10 10 9 9 9.5
R11 10 10 10 10 10

= o ¢ 4 =y an o o4 = Y 3
MINMARUINN 2 UEAINITAATIEAIUToVINIUNITDAVDITIUIUURANIDNVBIAUAZIN

P P oo ' o v @ 4
ﬂﬂﬂﬂ‘ﬂﬂﬂ’ﬂﬂﬂmmﬂmimma:l‘lﬂi“mﬁ‘n ‘V]Llﬂﬂ"lﬂ%-lﬂﬁaﬂﬁﬂiaﬂ

Source SS

df MS F Sig.
Corrected Model 472917 11 42.992 1510 an”
Intercept 446602.083 1 446602.083  15685.537  .000
Teatment 472.917 11 42.992 1510 a71”
Error 1025.000 36 28.472
Total 448100.000 48
Corrected Total 1497917 47

R Squared = .316 (Adjusted R Squared =.107)

significant

S . .
non-significant
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= o d = $ @ ) '
ATTNNIANUINN 3 uami]mmmaﬂmaﬂﬂumé’uﬂzﬁwmﬁ‘nﬂﬂaun‘uumﬁﬁmmaz ulf)

Tanan Nusnldannadanoa

Replication] Replication2 Replication3 Replication4 average
Control 10 10 10 10 10
Cl 9 10 10 10 9.75
C2 10 10 10 10 10
C3 9 9 10 10 9.5
C4 10 10 9 8 9.25
Cs 8 10 9 9 9
Cé6 10 10 10 10 10
Cc7 10 9 10 10 9.75
C8 8 10 9 9 9
C9 9 9 10 10 9.5
Cl10 10 10 9 10 9.75

~ o = = Aaa o S
AMTHNAANUIINN 4 llﬁﬂGﬂ'lﬁ')tﬂﬂzﬁlﬂiﬂ‘mﬂﬂﬁ?’l'N?{i’lﬂ‘1JENﬂ’l‘ll'lumﬁﬂ‘l’lﬁﬂﬂ‘ﬂﬂﬂél’l‘lﬂzﬁ'l

P s =S 1 = YV L
Uﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂl&ﬂﬂ‘l’lﬁﬂuﬂﬁzll'ElI“lﬂﬁVl 'VlLlUﬂ"lﬂ‘ﬂ'lﬂﬁﬁﬂﬂﬂ'd

Source SS df MS F Sig.
Corrected Model 563.636 10 56.364 1.691  .125"
Intercept 404736.364 1 404736.364  12142.091 000"
Teatment 563.636 10 56.364 1.691  .125"
Error 1100.000 33 33.333
Total 406400.000 44
Corrected Total 1663.636 43

a R Squared = .339 (Adjusted R Squared = .138)

-

significant

S . .
non-significant
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MINMARUINT 5 uaasiuwaaienvesdunzeeannaasufuluaiSounazlo

Taan Nuonldanadasanosoa

Replication! Replication2 Replication3 Replication4 average
Control 10 10 10 10 10
RCI 10 10 9 10 9.75
RC2 10 10 10 7 9.25
RC3 9 8 9 7 8.25

= a =1 =t an o o
MTWNNIARUINN 6 Lt'ﬁﬂQﬂ'li'Jlﬂﬂ%ﬁﬁ.]'il’J"lJWlU‘U‘VINfTﬂWUEN%'I»JJulilﬁﬂ‘l’lﬂﬂﬂ‘llﬂﬂéllUﬂ$ﬁ1

goannagauiuuanGousaz 1o lman Auenldnnadasanssen

Source SS df MS F Sig.
Corrected Model 718.750 3 239.583 2.805 085"
Intercept 138756.250 1 138756.250  1624.463 000"
Teatment 718.750 3 239.583 2.805 085"
Error 1025.000 12 85.417
Total 140500.000 16
Corrected Total 1743.750 15

R Squared = .412 (Adjusted R Squared = .265)

significant

* non-significant
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P ) A
Twan Auenldanauniy

Replication] Replication2 Replication3 Replication4 average
Control 10 10 10 10 10
K1 8 10 9 10 9.25
K2 10 10 10 10 10
K3 10 10 10 9 9.75
K4 10 10 10 10 10
K5 10 10 10 10 10
K6 10 10 10 10 10
K7 10 10 10 10 10
K8 10 10 10 10 10
K9 10 9 10 10 9.75
K10 10 9 10 10 9.75
K11 10 9 9 10 ¥
K12 10 10 9 10 9.75
K13 9 10 8 9 9
K14 10 10 10 9 9.75
K15 10 10 9 7 9
K16 10 10 10 10 10

AIINMARNLINT 8 wEaIMIIAsenaSouounaanvesi uIvwaaisenvasduazT

- a o ' =1 ) &
geainagauiuLuanGousaz 1a Iman Nuen ldnaunIe

Source SS df MS F Sig.
Corrected Model 773.529 16 48.346 1.591  .106™
Intercept 644476.471 1 644476471  21205.355 .000°
Teatment 773.529 16 48.346 1.591  .106"
Error 1550.000 51 30.392
Total 646800.000 68
Corrected Total 2323.529 67

R Squared = .333 (Adjusted R Squared = .124)

significant

S . .
non-significant
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AT NAANUINT O llﬁﬂﬂ%Tu'Jouaﬂ'ﬂqaﬂﬂlaqmuﬂzu1Uaﬂ‘ﬂ‘ﬂﬂﬁﬂUﬂUlLUﬂﬂﬁﬂuﬂagqﬂ

Taan uen'ldnnadansulon

Replicationl Replication2 Replication3 Replication4 average
Control 10 10 10 10 10
Gl 9 10 8 9 9.25
G2 10 9 9 10 9.5
G3 10 9 9 10 9.5
G4 10 9 10 9 9.5
G5 10 9 10 10 9.75
G6 8 10 10 10 10
G7 10 10 10 10 10
G8 10 9 9 9 9.25
GS 10 10 10 9 9.75
G10 9 10 8 10 9.25
Gl1 10 9 10 10 9.75
Gl2 10 10 10 9 9.75
Gi3 10 10 10 10 10
Gl4 10 10 10 10 10
G15 10 10 10 2 9.5
Gl6 9 10 10 8 9.25
G17 10 10 10 8 9.5
GI8 10 9 9 10 9.5
G19 10 9 10 10 9.75
G20 9 10 10 10 9.75
G21 9 9 10 9 9.25
G22 9 10 10 10 9.75
G23 10 10 10 10 10
G24 10 10 10 10 10
G25 10 9 9 10 9.5
G26 10 9 10 8 9.25
G27 10 10 9 9 9.5
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Replication1

Replication2 Replication3 Replication4 average
G28 9 10 10 10 9.75
G29 10 10 10 10 10
G30 8 10 10 9 9.25
G31 9 10 9 10 9.5
G32 10 10 9 10 9.75
G33 10 9 9 10 9.5
G34 10 10 10 9 9.75
G35 9 10 9 10 9.5
G36 9 10 10 10 9.75
G37 10 10 10 10 10
G38 9 10 10 9 9.5
G39 9 9 10 10 9.5
G40 10 9 9 10 9.5
G41 10 10 9 10 9.75
G42 10 10 10 9 9.75
G43 10 9 10 10 9.75
G44 9 10 10 10 9.75
G45 10 10 10 10 10
G46 10 8 10 9 9.25
G47 10 9 10 9 9.5
G48 9 9 10 10 9.5
G49 10 10 9 10 9.75
G50 10 10 9 10 9.75
G5l 9 10 10 9 9.5
G52 10 10 10 8 9.5
G53 10 9 10 10 9.75
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. a = aa ° I $
ﬂ']i’]\iﬂ’]ﬂwu'Jﬂﬁ 10 Llaﬂﬂﬂ’]'jalﬂi131"7{!“”5U“LllﬁUU‘VI’N'CTEWWJ?]Qﬂ]u?u&uaﬂﬁﬁaﬂmf)qg{uﬂzﬁ'l

a LY o~ A T ~ ¥ 7 = [=4
gaannagsunuLuaAnisouaaz 1o Taan Auen ldanadansulon

Source SS df MS F Sig.
Corrected Model 1187.037 53 22.397 642 969"
Intercept 2002962.963 1 2002962.963  57430.088 000"
Teatment 1187.037 53 22.397 642 969"
Error 5650.000 162 34.877
Total 2009800.000 216
Corrected Total 215

6837.037

R Squared = .174 (Adjusted R Squared =-.097)

significant

S . -
non-significant

MINMANUINT 11 HaAInNNESINVBIAUAZITBDAD1Y 7 TU InaTBufuLLATIGUIARS

ToTanan Nuen ldnnadasaldn

Replicationl Replication2 Replication3 Replication4 average
Control 3.8 4 4.5 5 4.325
R1 6 é.4 3.6 24 3.600
R2 4.8 2.8 22 3.8 3.400
R3 3.5 4 32 2.8 3.375
R4 4 59 42 24 4.025
RS 3.7 3 2.8 4.5 3.500
R6 5.2 34 4 2.8 3.850
R7 2.8 2.5 43 2.6 3.050
R8 3.8 4.8 22 5.4 4.050
R9 4.5 4.2 3.6 4 4.075
R10 2.6 4.7 4.6 4.6 4.125
R11 25 5 3.6 2.6 3.425
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MINMANLINT 12 waraimsinseilSoufieuniaddvesnnuensnduaztheeany 7

[ P s o et 0 Py ¥ @ ['d
T Anageuiuuuansounaz 18 lman Nuenldanadasalon

Source SS df MS F Sig.
Corrected Model 6.771667 11 0.615606 0.560279  0.847457"
Intercept 669.0133 1 669.0133  608.8859  3.76E-24
Teatment 6.771667 11 0.615606 0.560279  0.847457"
Error 39.555 36 1.09875
Total 715.34 48
Corrected Total 46.32667 47

R Squared = .146 (Adjusted R Squared = -.115)

significant

ns . .
non-significant

SINMANLUINT 13 HAAIANVEIINNVBIAUAZT WBABYT I nadaufuiuATiGouiaz

ToTasan uenldnnasanod

Replicationl Replication2 Replication3 Replication4 average
Control 3.8 4 4.5 5 4.325
Cl 3.8 4.8 3.6 3 3.800
C2 4.2 3.6 2.8 4 3.650
C3 5 4 3.6 3.8 4.100
C4 4.6 3.8 4 3.6 4.000
C5 1.5 3 5 4.6 3.525
Cé 3. 3 4.8 3.6 3.750
C7 2.8 2 5 4.8 3.650
C8 3.5 3 32 3 3.175
C9 5.2 2.8 5 4.8 4.450
Cl10 3.4 6 3 5.2 4.400
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AMINMARLINT 14 naamsansziilSoufoumeadfvesnnuennnaunztheensiy 7

M AnagevnuuuanGouaaz 1o lwan Nuen ldnnadanod

Source SS df MS F Sig.
Corrected Model 6.425 10 643 674 .740™
Intercept 666.902 1 666.902  699.492 .000°
Teatment 6.425 10 643 674 740"
Error 31.463 33 953
Total 704.790 44
Corrected Total 37.888 43

R Squared = .170 (Adjusted R Squared = -.082)

significant

S . .
non-significant

MINMANLINT 15 UETAInNe 1T INYBIRURIBeReNY 7 U inadsuiuuuaiis ouaas

1o Tanan nuen laonadasansson

Replicationl Replication2 Replication3 Replication4 average
Control 3.8 4 4.5 5 4.325
RC1 2.8 1.5 2.2 2 2.125
RC2 3.6 5 4 3 3.900

RC3 2.8 3 4.4 3.6 3.450
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ATNMANUING 16 uaaImsinTsinSouisumeafiavesnnuensnduagtoeney 7

[y P [ o ey ' ~ ¥ o
U ‘Vl‘Vlﬂﬁ'é]Uﬂ‘]JLL'Uﬂ‘VILSUllﬁﬁzllﬂi"lﬂﬂﬂ VILLUﬂulﬂi]'lﬂ!ﬂﬁﬂiﬂﬂﬂiﬂﬁ

Source SS df MS F Sig.
Corrected Model 10.895 3 3.632 8.063 003"
Intercept 190.440 | 190.440  422.809 000
Teatment 10.895 3 3.632 8.063 003
Error 5.405 12 450
Total 206.740 16
Corrected Total 16.300 15

R Squared = .668 (Adjusted R Squared = .586)

-

significant

S > .
non-significant

MINMARUINT 17 LeraIn e NUBIRURNgDADIY7IU AnadeuduuuaiGouans

d' Y é v
loloman nuenldanauaisy

Replicationl Replication2 Replication3 Replication4 average
Control 38 4 4.5 5 4.325
K1 4.6 3.8 4.2 3.6 4.050
K2 4.2 4.6 4.4 4.8 4.450
K3 4.6 4 4.2 3.2 3.750
K4 4 38 3.6 3.8 3.800
K5 4.2 2.6 3.2 34 3.350
K6 4 3.8 4.4 38 4.000
K7 3.8 5 4.8 5.2 4.700
K8 4.8 4.2 3.6 34 4.000
K9 3.6 4.2 4.2 4.6 4.150
K10 3.8 5.2 4 44 4.350
K11 4.2 4.8 4.6 5 4.650
K12 4 5 44 5.6 4.750
K13 3.8 4.2 3.6 4.6 4.050




A1TIMANUINT 17(59)
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Replicationl Replication2 Replication3 Replication4 average
K14 4.8 4.6 5.6 44 4.850
K15 4.8 4.8 4.6 4.2 4.600
K16 22 3 2.8 32 2.800

MITRMARUINT 18 uaaImsuaszinlSouiounuadivesnnuensinduaztheneiy 7

or Py as A ' ~ Y =2 U
Ju inamsuiuuuaicounaz loTsan Auenldainaunie

Source SS df MS F Sig.
Corrected Model 18.301 16 1.144 4.858 000
Intercept 1173.621 1 1173.621  4984.775 000
Teatment 18.301 16 1.144 4.858 .000°
Error 12.007 51 235
Total 1203.930 68
Corrected Total 30.309 67

R Squared = .604 (Adjusted R Squared = .480)

significant

S - .
non-significant
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MINNANUINT 19 weraInueINTBIdUnzvenn1y 7 Tu inaasuiunuaiiSeunay

Tolwan nuen ldannadansulon

Replicationl Replication2 Replication3 Replication4 average

Control 3.8 4 4.5 5 4.325
Gl 2 4.5 3.8 4 3.575
G2 35 3 22 2 2.675
G3 3 3.8 3.4 3.6 3.450
G4 4.2 2.8 2.6 2.5 3.025
G5 3 2.6 32 2.8 2.900
G6 2 4.2 3 4 3.300
G7 4.2 2.8 2 3.4 3.100
G8 3.2 3 3.6 4 3.450
G9 4.6 3.8 2 ) 3.400
G10 24 22 4.2 3 2.950
Gl11 24 3.6 52 5 4.050
Gl12 2.8 3 3.2 2.8 2.950
G13 3 3.2 2.8 2.6 2.900
Gl4 2.6 4 3.8 2.5 3.225
G15 44 3.8 4 4.8 4.250
.G16 4 6.8 32 2.6 4.150
G17 3.8 4 5.2 2.8 3.950
G18 3 3.2 4 2.8 3.250
G19 3.6 4.2 34 3.8 3.750
G20 4.6 34 4 44 4.100
G21 2.5 22 2.1 2.4 2.300
G22 4.6 4.5 3.8 39 4.200
G23 3.6 43 25 34 3.450
G24 35 3 1.6 4 3.025
G25 3.1 2.5 5 4.2 3.700

G26 1.8 1.9 1.4 1.8 1.715
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AT NNANUING 19(sia)

Replicationl Replication2 Replication3 Replicationd average
G27 4 3.6 4.6 5.6 4.450
G28 4.2 5.4 6 4.8 5.100
G29 2.6 3.2 5 38 3.650
G30 3.8 4.6 3.8 4 4.050
G31 3.6 3.2 3 2.8 3.150
G32 22 2.8 4.6 32 3.200
G33 3.2 4 6.8 4.2 4.550
G34 4.6 4.1 4.8 4.8 4.575
G35 3.4 4 v 9 2 2.950
G36 2.8 3 3.2 3.6 3.150
G37 2.2 7 3.4 3.6 2.800
G38 3.6 34 3.6 4 3.650
G39 3.2 3.6 3 3.2 3.250
G40 42 5.2 4 32 3.150
G41 4 3.8 3.6 39 3.825
G42 2.8 44 4.8 2.6 3.650
G43 4.2 3.8 34 3.8 3.800
G44 4.2 3.6 4 3.8 3.900
G45 3.6 34 38 35 3575
G46 3.6 3 35 3.8 3475
G47 4.2 4 34 3.8 3.850
G48 4.2 4.4 3.2 4.8 4.150
G49 4.8 4 3.6 52 4.400
G50 3.8 2.8 2.6 2.8 3.000
G51 32 3.6 3 4.6 3.600
G52 4 44 2.8 24 3.400

G53 2 2.1 2.6 38 2.625
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ATNMARLINT 20 naaemsTanzmlSoufisumeaifvesnnuennindunsinsensiy 7

o a @ ey oy 1 ~ 9 LY <y (24
MU wwﬂﬁammmﬂmimma:"laimm‘n 'VllLUﬂllﬂ‘i]’lﬂﬁﬁﬂﬂiuIﬂﬂ

Source SS df MS F Sig.
Corrected Model 83.639 53 1.578 2.707 000
Intercept 2703.711 1 2703.711  4637.387 000’
Teatment 83.639 53 1.578 2.707 000
Error 94.450 162 583
Total 2881.800 216
Corrected Total 178.089 215

R Squared = .470 (Adjusted R Squared = .296)

*

significant

S . .
non-significant

[ Y b1 [
A15NMARUINT 21 uaastimindulovede P. myriotylum Anaaaunuiuniiso luiday

Tolanan Auvnldvinadaisa 1on Tasnageuluemisinanery7iu

Replication]  Replication2  Replication3  Replication4 average
Control 01.325 0.1404 0.0748 0.1938 0.1353
Rl 0.0127 0.0134 0.0130 0.0057 0.0112
R2 0.0249 0.0185 0.011 0.0009 0.0113
R3 0.0249 0.0185 0.0011 0.0009 0.0140
R4 0.0165 0.0134 0.0145 0.0119 0.0119
R5 0.0157 0.0087 0.0109 0.0124 0.0126
R6 0.0149 0.0116 0.0144 0.0095 0.0160
R7 0.0115 0.0083 0.0089 0.0047 0.0083
R8 0.0096 0.0048 0.0123 0.0126 0.0098
R9 0.0055 0.050 0.0065 0.0063 0.0058
R10 0.0055 0.0154 0.0109 0.0089 0.0101
R11 0.0204 0.0236 0.0155 0.0383

0.0244




1 a r'd aa :l @ §
A5 AMNUINT 22 HaaIn1saazlSsunsunsaaavestihmiinduleveuse p.

myriotylum AnageunuuuanGeluudas loTman Huenldnnadasa

Ton Tasnaaeulusismadniiong7iu

Source SS df MS F Sig.
Corrected Model 0.056442 11 0.005131 22.75483 5.58E-13
Intercept 0.024507 | 0.024507 108.684 2.02E-12°
Teatment 0.056442 11 0.005131 22.75483 5.58E-13
Error 0.008118 36 0.000225
Total 0.089067 48
Corrected Total 0.064559 47

R Squared = .874 (Adjusted R Squared = .836)

-

significant

S . .
non-significan

t
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[ v 3 I
A1 NNARUINT 23 naauiwmtindulevede P, myrioglum Anegeunuuuafiseluudas

ToTwan fnwnldninnoa laonaaeuluemismaifieny 7 fu

Replication] =~ Replication2  Replication3  Replication4 average

Control 01.325 0.1404 0.0748 0.1938 0.1353
Cl 0.0078 0.0079 0.0090 0.0075 0.0080
C2 0.0186 0.0041 0.0123 0.0153 0.0125
C3 0.0190 0.0213 0.0154 0.0270 0.0206
C4 0.0319 0.0488 0.0096 0.0123 0.0256
Cs 0.0403 0.1421 0.0411 0.1114 0.0517
C6 0.1080 0.0112 0.0122 0.0980 0.0573
C7 0.0183 0.0174 0.0167 0.0139 0.0165
C8 0.0165 0.0130 0.0166 0.1440 0.0475
C9 0.0096 0.0065 0.0089 0.0054 0.0076
Cl10 0.0090 0.0109 0.0114 0.0118 0.0107
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' Vv b4
A NMANUINT 24 paaanm s uaszmlSouounsadaveaihminduloveuio p.
myriotylum Anameuiuuuafisolunsay lolman fusnldnadanon

Tagnaaauluemamanieny 7 u

Source SS df MS F Sig.
Corrected Model 0.056816 10 0.005682  5.456886 9.52E-05
Intercept 0.056422 1 0.056422  54.19043 1.88E-08
Teatment 0.056816 10 0.005682  5.456886 9.52E-05
Error 0.034359 33 0.001041
Total 0.147596 44
Corrected Total 0.091174 43

R Squared = .623 (Adjusted R Squared =.509)

significant

S - .
non-significant

v ¥ v ]
Mm51ManuIng 25 uganimunduleveae P myrioglum Anaasufuuuniiseluuaay

lolaan Muonldvinadmsanasenlaenaaeulusimismaiiieng 75u

Replication] ~ Replication2  Replication3  Replication4 average

Control 01.325 0.1404 0.0748 0.1938 0.1353
RC1 0.0191 0.0167 ~~  0.0150 0.0204 0.0178
RC2 0.0144 0.0176 0.0183 0.0172 0.0168

RC3 0.0211 0.0143 0.0261 0.0204 0.0204
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. b4 -4
MINNIARNUINT 26 Ltﬂﬂ\‘iﬂ’l‘ialﬂi12,’1;{!,‘1J‘§U‘UL‘?IU'U‘VINﬂﬂﬁl‘il?)\‘lﬁ'lﬁuﬂlgullﬂ‘ilﬂﬂl‘d]fﬂ P.

myriotylum Anaaeufunuaiiseluidas o Tsian Auenldnnadasane

sealagnadouluemisiaineny 7 Tu

Source SS df MS F Sig.
Corrected Model 0.041089 3 0.013696 22.78683 3.04E-05
Intercept 0.0363 1 0.0363  60.39241 5.05E-06
Teatment 0.041089 3 0.013696 22.78683 3.04E-05
Error 0.007213 12 0.000601
Total 0.084602 16
Corrected Total 0.048302 15

R Squared = .851 (Adjusted R Squared = .813)

*

significant

ns . .
non-significant
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. v b4 [
a1319maRUINg 27 uaasthvrindulovesudo P. myriotylum Nneageviuuuaiseluinay

= Y £ 3 d’ [
lolaan fuen laninaunielagnadeyluemisimainely 7 Ju

Replicationl ~ Replication2  Replication3  Replication4 average

Control 01.325 0.1404 0.0748 0.1938 0.1353
K1 0.0139 0.0174 0.0114 0.0167 0.0148
K2 0.0041 0.0053 0.0083 0.0090 0.0066
K3 0.0061 0.0075 0.0115 0.0074 0.0081
K4 0.0149 0.0157 0.0165 0.0115 0.0146
K5 0.0236 0.0154 0.0134 0.0135 0.0177
K6 0.0109 0.0123 0.0126 0.0089 0.0111
K7 0.0091 0.0087 0.0157 0.0125 0.0115
K8 0.0042 0.0076 0.0040 0.0075 0.0058
K9 0.0061 0.0064 0.0072 0.0086 0.0070
K10 0.0050 0.0065 0.0109 0.0383 0.0151
KI1 0.0125 0.0108 0.0249 0.0101 0.0145
K12 0.0106 00110 0.0104 0.0087 0.0102
K13 0.0155 0.0132 0.0183 0.0261 0.0182
K14 0.0151 0.0219 0.0388 0.0207 0.0241

K15 0.0170 0.0120 0.0074 0.0113 0.0119
K16 0.0088 0.0111 0.0110 0.0124 0.0108
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. P s 24 2 1 P v & t
myriotylum Anageunuuuafisoluudas la Taan duenldandunielay

nagoulusmsivaifieny 7 5u

Source SS df MS F Sig.
Corrected Model 0.058105 16 0.003632 21.42648 0.00°
Intercept 0.026893 1 0.026893  158.6692 0.00
Teatment 0.058105 16 0.003632 21.42648 0.00°
Error 0.008644 51 0.000169
Total 0.093642 68
Corrected Total 0.066749 67

R Squared = .871 (Adjusted R Squared = .830)

significant

S . .
non-significan

t
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A1519MANUINT 29 ugaaimindulovese P. myriotylum AnagsunuiuaiiGyluudag

ToTwan Aiven lasnadansulon lnenaaeuluemamaiiiey 7 Ju

Replication] ~ Replication2  Replication3 =~ Replication4 average

Control 01.325 0.1404 0.0748 0.1938 0.1353
Gl 0.0259 0.0265 0.0217 0.0232 0.0243
G2 0.0562 0.0535 0.0463 0.0481 0.0435
G3 0.0176 0.0129 0.0192 0.0165 0.0165
G4 0.0168 0.0151 0.0192 0.0172 0.0170
GS 0.0167 0.0150 0.0183 0.0176 0.0169
G6 0.0524 0.0200 0.0219 0.0288 0.0307
G7 0.0211 0.0249 0.0388 0.0470 0.0330
G8 0.0207 0.0324 0.0291 0.0209 0.0257
G9 0.0160 0.0138 0.0133 0.0187 0.0154
Gl10 0.0180 0.0770 0.0358 0.0333 0.0410
Gl1 0.0211 0.0204 0.0167 0.0191 0.0193
G12 0.0110 0.0125 0.0062 0.0249 0.0136




AT NANUINT 29 (sl 1)
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Replication] ~ Replication2  Replication3  Replication4 average
G13 0.0686 0.0656 0.0695 0.0547 0.0646
Gl4 0.0816 0.0879 0.0650 0.0249 0.0648
GI15 0.0090 0.0153 0.0145 0.0101 0.0122
Gl6 0.0110 0.0248 0.0129 0.0176 0.0165
G17 0.0122 0.0155 0.0109 0.0131 0.0129
G18 0.0517 0.0415 0.0458 0.0538 0.0482
Gl19 0.0137 0.0130 0.0132 0.0110 0.0127
G20 0.0101 0.0104 0.0082 0.0027 0.0078
G21 0.0087 0.0064 0.0062 0.0051 0.0066
G22 0.0214 0.0134 0.0132 0.0118 0.0149
G23 0.0047 0.0059 0.0065 0.0051 0.0054
G24 0.0135 0.0112 0.0116 0.0127 0.0122
G25 0.0085 0.0180 0.0137 0.0233 0.0158
G26 0.0095 0.0078 0.0065 0.0086 0.0081
G27 0.0490 0.0040 0.0053 ~ 0.0536 0.0279
G28 0.0042 0.0025 0.0076 0.0075 0.0054
G29 0.0095 0.0116 0.0124 0.0160 0.0123
G30 0.0102 0.0144 0.0198 0.0126 0.0142
G31 0.0143 0.0163 0.0197 0.0118 0.0155
G32 0.0007 0.0101 0.0143 0.0236 0.0121
G33 0.0121 0.0353 0.0280 0.0190 0.0236
G34 0.0126 0.0127 0.0116 0.0107 0.0119
G35 0.0188 0.0126 0.0185 0.0065 0.0141
G36 0.0074 0.0123 0.0132 0.0108 0.0109
G37 0.0116 0.0111 0.0122 0.0135 0.0121
G38 0.0135 0.0097 0.0119 0.0112 0.0115
G39 0.0106 0.0056 0.0049 0.0052 0.0065
G40 0.0098 0.0067 0.0082 0.0093 0.0085




AT NNIAKNUINT 29 (A9 2)
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Replicationl ~ Replication2  Replication3  Replication4 average
G4l 0.0238 0.0134 0.0132 0.0366 0.0519
G42 0.0035 0.0077 0.0065 0.0101 0.0069
G43 0.0215 0.0030 0.0160 0.0295 0.0175
G44 0.0077 0.0072 0.0061 0.0064 0.0068
G45 0.0130 0.0111 0.0075 0.0090 10.0270
G46 0.0101 0.0017 0.0027 0.0014 0.0039
G47 0.0116 0.0695 0.0249 0.0101 0.0290
G48 0.0155 0.0132 0.0183 0.0261 0.0182
G49 0.0151 0.0219 0.0388 0.0207 0.0707
G50 0.0126 0.0123 0.0048 0.0049 0.0086
G51 0.0021 0.0026 0.0086 0.0057 0.0047
G52 0.0096 0.0467 0.0167 0.0073 0.0200
G53 0.0086 0.0054 0.0059 0.0067 0.0066

{ a o aa :’ [ §
AINMARUINT 30 waaamsasevlSeumsunsadaveniwiiniduloveuse .

N ci Qs oA g d' 9/ ar =1 o
myriotylum Mnaaoununuafiseluudaz laTaan fuenldvinadaniulon

Tagnagouluemisiaineiy 7 ju

Source df MS F Sig.
Corrected Model 0.104802 53 0.001977  5.487228 0.00
Intercept 0.105838 1 0.105838  293.6966 0.00°
Teatment 0.104802 53 0.001977  5.487228 0.00°
Error 0.058379 162 0.00036
Total 0.269019 216
Corrected Total 0.163181 215

R Squared = .642 (Adjusted R Squared = .525)

*

significant

N . .
non-significant





