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Sith Jaisong 2010: Detection of Seedborne Fungi on Rice Seeds and Application of Test Results
for Seed Treatment Decision. Master of Science (Plant Pathology), Major Field: Plant
Pathology, Department of Plant Pathology. Thesis Advisor:

Associate Professor Somsiri Sangchote, Ph.D. 100 pages.

Investigation of fungal seedborne pathogens on 45 seed samples of Oryza sativa L of 6 cultivars
including Chai Natl, Phatum Thanil, Suphan Buril Suphan Buri3 Phitsanulok2 and Khao Dawk Mali 105
from 23 Rice Seed Centers, Rice Department by blotter method following ISTA rules was conducted.
Bipolaris oryzae, Alternaria padwickii, Curvularia spp. and Fusarium moniliforme were the important
pathogens and the most common recorded in all seed samples. B. oryzae and A. padwickii were detected at
high level, 19.2, 14.4 % seed infection, respectively. Curvularia spp. and F. moniliforme were 8.0 and 4.9
% seed infection. These fungi were isolated from parts of seedling blight symptom. The percentage of
fungi isolated from seedling blight symptom was statistically similar in all four cultivars of rice, Chai Natl,
Phatum Thanil, Suphan Buril and Khao Dawk Mali 105. B. oryzae was highly pathogenic to seeds and
seedlings, causing seed rot, root rot and reducing quality and quantity of seedlings. The others had partial
effect to seed and seedling. An evaluation of infected seedlings using top of paper, between paper and sand
method were considered. The top of paper gave a higher accuracy than between paper method and more
suitable than sand method. Simple correlation studies between percentage seeds infected with A. padwickii,
B. oryzae, Curvularia spp. and Fusarium moniliforme and seedling infection in the laboratory. High
positive correlation ( » = 0.89) was obtained between incidence of B. oryzae on the seeds and seedling
infection. Seed treatment with 3.0 and 5.0 % w/w mancozeb were highly effective control of seedling
disease. Seed treatment with 3.0 % w/w mancozeb could eliminate completely seed infecting B. oryzae

when seed lots have less than 7 % of B. oryzae infection or 10.5 % of infected seedling.
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G, H Fusarium moniliforme (830818 40, 400 1)

Co: conidia, Ma: macroconidia, Mi: Microconidia
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Aud
guéiign g Froeail wodiudimoniing (%)
u‘l!iz Alternaria Bipolaris Cuvularia Fusarium
padwickii oryzae spp- moniliforme

AWWANTT  Fouml 1 8.75 26.75 11.50 3.00
2 7.75 28.25 3.25 6.5
3 4.50 13.75 2.75 0.50
4 2.75 4.75 0.75 1.00

qNIIULYI3 1 8.50 4575 4.00 0

Wy lan2 1 33.00 36.25 7.50 0.75

2 8.25 46.25 2.75 0
¥ai3 Unusiiil 1 10.50 9.25 475 6.00
FouUN FouImN1 1 26.25 50.25 5.75 7.75
2 12.00 32.00 2.25 4.75
Unusiiil 1 11.25 27.25 5.25 1.50

%13 Unusiil 1 3.00 16.75 4.00 4.25
2 11.25 15.75 12.25 10.00
anys Unusiiil 1 17.75 11.25 7.75 4.00
2 16.25 26.75 13.00 0.25
gWITUYI1 1 2.75 17.00 9.25 3.25
2 16.50 30.50 15.00 1.50
unsanssd  Unumill 1 17.75 11.25 7.75 4.00
wyaylan nwalan2 1 12.25 51.25 1.75 475
2 2.75 39.75 4.25 1.00
UATTIENT  Foumnl 1 13.00 7.50 24.00 5.50
2 5.00 3.50 24.00 10.25
$ouidn Foum1 1 9.25 3.50 10.25 8.00
VOULNU Foum1 1 42.50 5.00 7.25 8.25
2 20.25 31.25 5.75 2.50
TGN Fouml 1 33.25 13.50 9.00 4.00
2 4525 28.75 18.25 7.25
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guéiign g Froeail wodiudimoniing (%)
u‘l!iz Alternaria Bipolaris Cuvularia Fusarium
padwickii oryzae spp- moniliforme
amil FouImN1 1 17.75 37.00 18.25 10.00
qaugisil  doumi 1 28.25 18.25 8.00 20.25
2 34.25 52.25 4.25 10.75
NS NoUNZA105 1 6.75 2.25 2.50 3.00
woe vl NoUNZA105 1 2.50 5.25 6.25 18.00
anauns nowNzal105 1 1.00 8.75 3.75 3.25
9A3 511 NeUULA105 1 2.50 11.00 2.75 3.50
QUATI¥FIT  WOWWZA105 1 3.00 5.50 5.00 4.50
a1 noNNZA105 1 5.50 3.75 8.75 6.75
auni YOUNLAL105 1 26.75 125 5.75 6.00
q luie NoULA105 1 17.00 475 30.75 1.75
HOUNLA105 2 11.5 9.75 9.00 2.75
G NONWLA105 1 18.00 7.25 13.25 2.50
N1e nouNLa105 1 13.75 12.75 1.00 2.75
mae 14.69 19.69 8.28 5.05
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MININUINN 2 LL’EWNﬂﬁl‘lﬁﬁmmﬂﬂmﬂimuﬁﬂﬁﬂﬂﬂ G]uﬂﬁnﬂuiiﬂ G]Hﬂﬁﬂﬂﬂ‘ﬂﬂ@] LHAagtNaaLtn Iﬂﬂi)‘ﬁﬂﬁ Top of paper Between paper L{1a1¢ Sand

Between Paper Method Tot of Paper Sand method
et Healthy Infected Abnormal Rot Healthy Infected Abnormal Rot Healthy Infected Abnormal Rot
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
1 45 55.00 13.50 9.00 72 28.00 18.00 6.00 69 31.00 18.00 3.00
2 46.5 53.50 11.50 3.00 62 38.00 12.00 2.00 68 32.00 9.00 2.00
3 325 67.50 10.00 2.00 66 34.00 7.00 1.00 64.5 35.50 9.00 0
4 45 55.00 11.00 3.00 89 11.00 7.00 1.00 82.5 17.50 3.00 1.00
5 27.5 72.50 24.50 1.00 43 57.00 24.00 1.00 46 54.00 21.00 0
6 59.5 40.50 17.00 2.00 52 48.00 18.00 0 60.5 39.50 14.50 0
7 48 52.00 3.00 3.00 72 28.00 2.00 0 70.5 29.50 1.00 0
8 52.5 47.50 7.00 3.00 79 21.00 8.00 1.00 80.5 19.50 6.00 0
9 35 65.00 2.00 4.00 76 24.00 0 4.00 69 31.00 1.00 1.00
10 26 74.00 6.00 3.00 96 4.00 5.00 2.00 92 8.00 3.00 0
11 62.5 37.50 3.00 0 79 21.00 5.00 6.00 73.5 26.50 2.00 4.00
12 39 61.00 9.00 2.00 76 24.00 12.00 4.00 67 33.00 8.00 3.00
13 56 44.00 18.00 3.00 73 27.00 14.00 6.00 68.5 31.50 10.50 5.00
14 73 27.00 14.00 9.00 70 30.00 15.00 4.00 72.5 27.50 11.00 3.00
15 59.5 40.50 2.00 0 80 20.00 2.00 3.00 85.5 14.50 2.00 1.00

1L



MSHUINN 2 (AD)

Between Paper Method Tot of Paper Sand method
fete Healthy Rot Healthy Infected  Abnormal Rot Healthy Infected Abnormal Rot
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
16 42.5 2.00 54 46.00 4.00 4.00 53.5 46.50 1.00 4.00
17 35 3 31 69.00 12.00 4.00 38 62.00 14.00 4.00

L
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Fod 199)
weiFudimes iy nlesiFunanyazvesdiuni
1 aupanlal  Aundr  Aupar  wEda  mathalsa
Ap Bo Cu Fm
Hulsn Wulsa Aadad i vesdunin

5 35 24 10.25 90 2 8 0 10
925 35 10.25 8 94 5 1 0 6
285 375 5 0.25 94 4 2 0 6
275 475 0.75 1 83 13 4 0 17
31.25 5 5.75 8.25 86 7 7 0 14
12.75 7 20 1 90 3 6 1 10
6 7 64.25 1.5 90 4 5 1 10
13 7.5 24 5.5 93 3 4 0 7
3725 85 17.25 0.25 89 7 4 0 11
5.5 9 0 0 85 5 8 2 15
1025 12 1.5 0 94 1 5 0 6
1925 12 52 2 93 3 3 1 7
45 13275 275 0.5 75 17 8 0 25
2625 135 45 5.75 96 0 4 0 4
33.25 13.5 9 4 80 3 17 0 20
9.25 14.25 1.5 1 77 9 14 0 23
11 1525 1.5 0.5 70 7 23 0 30
2825 1825 8 20.25 80 5 15 0 20
325 1925 10 4 76 10 14 0 24
2425 21 15.75 1 86 4 10 0 14
6 24 2.25 0 i 12 10 0 22
105 2425 0.5 0 77 16 6 1 23
875 2675 115 3 78 10 12 0 22

7.75 28.25 3.25 6.5 74 9 17 0 26
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d o Jd &’ Jd o d Y kY
wesiFunasiny wesiFunanyazvesduna
% Vv \ % % Y Y <1 a
) Aunalyl  dupan  Aund  waa  mathalsn
Ap Bo Cu Fm 3 g - - , v v
Wulsa Whisa  Haded i vesduna
45.25 28.75 18.25 7.25 93 4 3 0 7
45 3125 725 2.5 93 4 3 0 7
12 32 2.25 4.75 70 18 12 0 30
19.75 33.75 25 1 74 9 17 0 26
17.75 37 18.25 10 82 10 8 0 18
29.5 44 6 1 62 7 31 0 38
375 4425 4 1 7 4 24 0 28
2625 5025  5.75 7.75 55 31 14 0 45
34.25 52.25 4.25 10.75 45 11 44 0 55

1
Ap : Alternaria padwickii Bo : Bipolaris oryzae

Cu : Curvularia spp. Fm : Fusarium moniliforme
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MSHUINN 4 LAAINIAYNIUAANUTT1IA0 Dithane M-45 NAMIANA1I (3, 5 1Az 10

nsuaenTansy) suesiFudaunduilulsa

nesidud nlesiFudamsfalsaluszozdund
Aarten Tringmindadoe AaMINEadIY AgnINdnAIY AgnINdadiay
B. oryzae mancozeb mancozeb (0.3%) mancozeb (0.5 %) mancozeb (1.0%)

3.5 6 3 2 3
3.75 6 3 4 0

5 14 4 7 2

7 10 1 2 2

7 10 4 1 0
7.5 7 2 3 3
8.5 11 4 6 2

9 15 14 12 5
13.5 20 11 14 9
14.25 23 7 12 4
18.25 20 9 12 4
19.25 24 9 13 7
21 14 5 6 2
24 2 14 8 5
24.25 23 25 25 8
26.75 22 16 16 6
28.25 26 13 5 12
32 30 21 18 11
33.75 26 19 9 13
37 18 13 13 12

44 38 21 16 4
44.25 28 7 18 3
50.25 45 24 26 23

52.25 55 29 34 29
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Dependent Variable: rate

Multiple Comparisons

Y]

4
Wug

D cul ) cul 95% Confidence
Interval

Mean Difference Std. Upper Lower

()] Error Sig. Bound Bound
LSD  Foumni ﬂnumﬁl -0.04000 0.24577 | 0.873 -0.5755 0.4955
Q‘Wﬁmﬁﬁl -0.21250 0.24577 | 0.404 -0.7480 0.3230
HoWNZA105 -0.27500 0.24577 | 0.285 -0.8105 0.2605
ﬂnum‘ﬁl FouUn1 0.04000 0.24577 | 0.873 -0.4955 0.5755
Q‘Wﬁmﬁﬁl -0.17250 0.24577 | 0.496 -0.7080 0.3630
HoWNLA105 -0.23500 0.24577 | 0.358 -0.7705 0.3005
AWITUYIT  Fouml 0.21250 0.24577 | 0.404 -0.3230 0.7480
“JJ‘VJlJ‘ﬁTﬁl 0.17250 0.24577 | 0.496 -0.3630 0.7080
HoWNLA105 -0.06250 0.24577 | 0.804 -0.5980 0.4730
nouua Foumni 0.27500 0.24577 | 0.285 -0.2605 0.8105
105 “JJ‘VJlJ‘mf!l 0.23500 0.24577 | 0.358 -0.3005 0.7705
Q(Wﬁm‘lﬁl 0.06250 0.24577 | 0.804 -0.4730 0.5980
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a

4
|

19

Tests of Between-Subjects Effects

Dependent Variable: fungi

Type III Sum of
Source Squares df Mean Square F Sig.
Corrected Model 580.950(a) 3 193.650 | 0.200 0.896
Intercept 89,302.500 1 89,302.500 | 92.146 0.000
cul 580.950 3 193.650 | 0.200 0.896
Error 151,186.550 156 969.145
Total 241,070.000 160
Corrected Total 151,767.500 159

a. R Squared = .004 (Adjusted R Squared = -.015)

a

219
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Multiple Comparisons

95% Confidence
Interval

Mean Upper Lower

(I) fungi (J) fungi Difference (I-J) | Std. Error | Sig. Bound Bound
LSD A padwickii  B. oryzae -51.00000(*) 429146 | 0.000 | 60.3503 | -41.6497
Curvularis sp -6.00000 4.29146 | 0.187 | 15.3503 3.3503
Fusarium sp. 0.00000 4.29146 | 1.000 | -9.3503 9.3503
B. oryzae A. padwickii 51.00000(*) 4.29146 | 0.000 | 41.6497 60.3503
Curvularis sp 45.00000(*) 4.29146 | 0.000 | 35.6497 54.3503
Fusarium sp. 51.00000(*) 4.29146 | 0.000 | 41.6497 60.3503
Curvularis A. padwickii 6.00000 4.29146 | 0.187 | -3.3503 15.3503
sp B. oryzae -45.00000(*) 4.29146 | 0.000 | 54.3503 -35.6497
Fusarium sp 6.00000 429146 | 0.187 | -3.3503 15.3503
Fusarium sp.  A. padwickii 0.00000 429146 | 1.000 | -9.3503 9.3503
B. oryzae -51.00000(*) 4.29146 | 0.000 | 60.3503 -41.6497
Curvularis sp -6.00000 429146 | 0.187 | 15.3503 3.3503

*. The mean difference is significant at the .05 level.
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Multiple Comparisons
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95% Confidence Interval

Mean Std. Upper Lower

(I) fungi (J) fungi Difference (I-J) Error Sig. Bound Bound
LSD  A. padwickii ~ B. oryzae -20.50000(*) | 4.32892 | 0.000 -29.9319 -11.0681
Curvularis sp. 0.75000 | 4.32892 | 0.865 -8.6819 10.1819
Fusarium sp. -2.50000 | 4.32892 | 0.574 -11.9319 6.9319
B. oryzae A. padwickii 20.50000(*) | 4.32892 | 0.000 11.0681 29.9319
Curvularis sp 21.25000(*) | 4.32892 | 0.000 11.8181 30.6819
Fusarium sp. 18.00000(*) | 4.32892 | 0.001 8.5681 27.4319
Curvularis A. padwickii -0.75000 | 4.32892 | 0.865 -10.1819 8.6819
Sp. B. oryzae -21.25000(*) | 4.32892 | 0.000 -30.6819 -11.8181
Fusarium sp. -3.25000 | 4.32892 | 0.467 -12.6819 6.1819
Fusarium sp.  A. padwickii 2.50000 | 4.32892 | 0.574 -6.9319 11.9319
B. oryzae -18.00000(*) | 4.32892 | 0.001 -27.4319 -8.5681
Curvularis sp 3.25000 | 4.32892 | 0.467 -6.1819 12.6819

*. The mean difference is significant at the .05 level.
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Multiple Comparisons
95% Confidence
Interval

Mean Difference Upper Lower

(I) fungi (J) fungi I-1) Std. Error Sig. Bound Bound
LSD A. padwickii  B. oryzae -87.00000(*) 1.83712 | 0.000 | -91.0027 | -82.9973
Curvularis sp 2.00000 1.83712 | 0.298 -2.0027 6.0027
Fusarium sp. 6.50000(*) 1.83712 | 0.004 2.4973 10.5027
B. oryzae A. padwickii 87.00000(*) 1.83712 | 0.000 82.9973 | 91.0027
Curvularis sp 89.00000(*) 1.83712 | 0.000 84.9973 | 93.0027
Fusarium sp. 93.50000(*) 1.83712 | 0.000 89.4973 | 97.5027
Curvularis A. padwickii -2.00000 1.83712 | 0.298 -6.0027 2.0027
sp B. oryzae -89.00000(*) 1.83712 | 0.000 | -93.0027 | -84.9973
Fusarium sp 4.50000(*) 1.83712 | 0.031 0.4973 8.5027
Fusarium sp.  A. padwickii -6.50000(*) 1.83712 | 0.004 | -10.5027 -2.4973
B. oryzae -93.50000(*) 1.83712 | 0.000 | -97.5027 | -89.4973
Curvularis sp -4.50000(%*) 1.83712 | 0.031 -8.5027 -0.4973

* . The mean difference is significant at the .05 level.

Subset for alpha = .05
fungi N 2 3 1
Duncan(a  Fusarium sp. 4 0.0000
) Curvularis sp 4 4.5000
A. padwickii 4 6.5000
B. oryzae 4 93.5000
Sig. 1.000 0.298 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 4.000.



q‘ a 4 = 1 ~ a a dy
A1 NHUINN 10 msanszraNuulsdsivvesmsfSeumsuanasueunnaNmIAnLe

1 aa o < v ¢ Y J A Y A
TINN ‘VW]ﬂﬂJ']ﬂlllllaﬂWUﬁm@Q@1ﬂ1§91ﬂ15ﬂa®ﬂHNﬂ@ﬂﬂ@uﬁiaiﬂuﬁuu

a Y Y Y
UAAFUINUBIAUDNAN

Multiple Comparisons

95% Confidence
Mean Interval

Difference (I- Std. Upper Lower

(I) fungi (J) fungi )] Error Sig. Bound Bound
LSD A. padwickii  B. oryzae -77.50000(*) | 4.46748 | 0.000 | -87.2338 | -67.7662
Curvularis sp -36.00000(*) | 4.46748 | 0.000 | -45.7338 | -26.2662
Fusarium sp. -1.00000 | 4.46748 | 0.827 | -10.7338 8.7338
B. oryzae A. padwickii 77.50000(*) | 4.46748 | 0.000 67.7662 87.2338
Curvularis sp 41.50000(*) | 4.46748 | 0.000 31.7662 51.2338
Fusarium sp. 76.50000(*) | 4.46748 | 0.000 66.7662 86.2338
Curvularis A. padwickii 36.00000(*) | 4.46748 | 0.000 26.2662 45.7338
Sp B. oryzae -41.50000(*) | 4.46748 | 0.000 | -51.2338 | -31.7662
Fusarium sp 35.00000(*) | 4.46748 | 0.000 25.2662 44.7338
Fusarium A. padwickii 1.00000 | 4.46748 | 0.827 -8.7338 10.7338
Sp. B. oryzae -76.50000(*) | 4.46748 | 0.000 | -86.2338 | -66.7662
Curvularis sp -35.00000(*) | 4.46748 | 0.000 | -44.7338 | -25.2662

*. The mean difference is significant at the .05 level.
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rate
Subset for alpha = .05

fungi N 3 1
Duncan(a) A. padwickii 4 8.0000

Fusarium sp 4 9.0000

Curvularia sp 4 44.0000

B. oryzae 4 85.5000

Sig. 0.827 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 4.000.
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Dependent Variable: rate

Multiple Comparisons

95% Confidence
Interval

Mean Difference Upper Lower

(I) fungi (J) fungi (1)) Std. Error Sig. Bound Bound
LSD A. padwickii  B. oryzae -76.00000(*) 7.10560 0.000 | -91.4818 -60.5182
Curvularis sp -25.00000(*) 7.10560 0.004 | -40.4818 -9.5182
Fusarium sp. -3.25000 7.10560 0.656 | -18.7318 12.2318
B. oryzae A. padwickii 76.00000(*) 7.10560 0.000 | 60.5182 91.4818
Curvularis sp 51.00000(*) 7.10560 0.000 | 35.5182 66.4818
Fusarium sp. 72.75000(*) 7.10560 0.000 | 57.2682 88.2318
Curvularis  A. padwickii 25.00000(*) 7.10560 0.004 9.5182 40.4818
sp B. oryzae -51.00000(*) 7.10560 0.000 | -66.4818 | -35.5182
Fusarium sp 21.75000(*) 7.10560 0.010 6.2682 37.2318
Fusarium A. padwickii 3.25000 7.10560 0.656 | -12.2318 18.7318
sp. B. oryzae -72.75000(*) 7.10560 0.000 | -88.2318 | -57.2682
Curvularis sp -21.75000(*) 7.10560 0.010 | -37.2318 -6.2682

*. The mean difference is significant at the .05 level.
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Subset for alpha = .05
fungi N 2 3 1
Duncan(  A. padwickii 4 5.50
a) Fusarium sp. 4 8.75
Curvularia sp. 4 30.5
B. oryzae 4 81.50
Sig. 0.656 | 1.000 | 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 4.000.
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Tests of Between-Subjects Effects

Dependent Variable: isolate

Type III Sum of Mean
Source Squares df Square F Sig.
Corrected Model 445.237(a) 3 148.413 1.188 0.320
Intercept 8,425.513 1 8,425.513 67.417 0.000
cul 445.238 3 148.413 1.188 0.320
Error 9,498.250 76 124.977
Total 18,369.000 80
Corrected Total 9,943.488 79

a. R Squared = .045 (Adjusted R Squared = .007)

d' a 4 ~ 1 A 1 A a
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Tests of Between-Subjects Effects

Dependent Variable: isolate

Type III Sum of Mean
Source Squares df Square F Sig.
Corrected Model 4449.937(a) 3 1,483.313 20.521 0.000
Intercept 8,425.513 1 8,425.513 | 116.562 0.000
fungi 4,449.938 3 1,483.313 20.521 0.000
Error 5,493.550 76 72.284
Total 18,369.000 80
Corrected Total 9,943.488 79

a. R Squared = .448 (Adjusted R Squared = .426)
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Multiple Comparisons

Dependent Variable: rate

95% Confidence
Interval

Mean Std. Upper Lower

(I) sym (J) sym Difference (I-J) Error Sig. Bound Bound
LSD rootbrown  rootblight 11.75000(*) 1.44338 | 0.000 8.6735 14.8265
colebrown 10.00000(*) | 1.44338 | 0.000 6.9235 | 13.0765
coleoblight 11.25000(*) | 1.44338 | 0.000 8.1735 | 14.3265
seed 12.00000(*) | 1.44338 | 0.000 8.9235 | 15.0765
rootblight  rootbrown -11.75000(*) | 1.44338 | 0.000 | -14.8265 -8.6735
colebrown -1.75000 | 1.44338 | 0.244 -4.8265 1.3265
coleoblight -0.50000 | 1.44338 | 0.734 -3.5765 2.5765
seed 0.25000 | 1.44338 | 0.865 -2.8265 3.3265
colebrown  rootbrown -10.00000(*) | 1.44338 | 0.000 | -13.0765 -6.9235
rootblight 1.75000 | 1.44338 | 0.244 -1.3265 4.8265
coleoblight 1.25000 | 1.44338 | 0.400 -1.8265 4.3265
seed 2.00000 1.44338 | 0.186 -1.0765 5.0765
coleoblight rootbrown -11.25000(*) 1.44338 | 0.000 | -14.3265 -8.1735
rootblight 0.50000 1.44338 | 0.734 -2.5765 3.5765
colebrown -1.25000 1.44338 | 0.400 -4.3265 1.8265
seed 0.75000 1.44338 | 0.611 -2.3265 3.8265
seed rootbrown -12.00000(*) 1.44338 | 0.000 [ -15.0765 -8.9235
rootblight -0.25000 1.44338 | 0.865 -3.3265 2.8265
colebrown -2.00000 1.44338 | 0.186 -5.0765 1.0765
coleoblight -0.75000 1.44338 | 0.611 -3.8265 2.3265

*. The mean difference is significant at the .05 level.
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A9 NNAVINYBIT Bipolaris oryzae

Multiple Comparisons

Dependent Variable: rate

95% Confidence
Interval

Mean Std. Upper Lower

(I) sym (J) sym Difference (I-]) Error Sig. Bound Bound
LSD rootbrown  rootblight 8.00000 5.68917 | 0.180 -4.1262 20.1262
colebrown 7.00000 5.68917 | 0.237 -5.1262 19.1262
coleoblight -1.00000 | 5.68917 | 0.863 | -13.1262 11.1262
seed 26.50000(*) | 5.68917 | 0.000 14.3738 38.6262
rootblight  rootbrown -8.00000 | 5.68917 | 0.180 | -20.1262 4.1262
colebrown -1.00000 | 5.68917 | 0.863 | -13.1262 11.1262
coleoblight -9.00000 | 5.68917 | 0.135 | -21.1262 3.1262
seed 18.50000(*) | 5.68917 | 0.005 6.3738 30.6262
colebrown  rootbrown -7.00000 5.68917 | 0.237 | -19.1262 5.1262
rootblight 1.00000 | 5.68917 | 0.863 | -11.1262 13.1262
coleoblight -8.00000 | 5.68917 | 0.180 | -20.1262 4.1262
seed 19.50000(*) | 5.68917 | 0.004 7.3738 31.6262
coleoblight rootbrown 1.00000 | 5.68917 | 0.863 | -11.1262 13.1262
rootblight 9.00000 | 5.68917 | 0.135 -3.1262 21.1262
colebrown 8.00000 | 5.68917 | 0.180 -4.1262 20.1262
seed 27.50000(*) | 5.68917 | 0.000 15.3738 39.6262
seed rootbrown -26.50000(*) | 5.68917 | 0.000 | -38.6262 -14.3738
rootblight -18.50000(*) | 5.68917 | 0.005 | -30.6262 -6.3738
colebrown -19.50000(*) | 5.68917 | 0.004 | -31.6262 -7.3738
coleoblight -27.50000(*) | 5.68917 | 0.000 | -39.6262 -15.3738

*. The mean difference is significant at the .05 level.
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Multiple Comparisons

Dependent Variable: rate

95% Confidence Interval

Mean Std. Upper Lower

(I) sym (J) sym Difference (I-]) Error Sig. Bound Bound
LSD rootbrown  rootblight 2.00000 | 1.66333 0.248 -1.5453 5.5453
colebrown -9.50000(*) | 1.66333 0.000 -13.0453 -5.9547
coleoblight 3.50000 | 1.66333 0.053 -0.0453 7.0453
seed 1.00000 | 1.66333 0.557 -2.5453 4.5453
rootblight  rootbrown -2.00000 | 1.66333 0.248 -5.5453 1.5453
colebrown -11.50000(*) | 1.66333 0.000 -15.0453 -7.9547
coleoblight 1.50000 | 1.66333 0.381 -2.0453 5.0453
seed -1.00000 | 1.66333 0.557 -4.5453 2.5453
colebrown  rootbrown 9.50000(*) | 1.66333 0.000 5.9547 13.0453
rootblight 11.50000(*) | 1.66333 0.000 7.9547 15.0453
coleoblight 13.00000(*) | 1.66333 0.000 9.4547 16.5453
seed 10.50000(*) | 1.66333 0.000 6.9547 14.0453
coleoblight rootbrown -3.50000 | 1.66333 0.053 -7.0453 0.0453
rootblight -1.50000 | 1.66333 0.381 -5.0453 2.0453
colebrown -13.00000(*) | 1.66333 0.000 -16.5453 -9.4547
seed -2.50000 | 1.66333 0.154 -6.0453 1.0453
seed rootbrown -1.00000 | 1.66333 0.557 -4.5453 2.5453
rootblight 1.00000 | 1.66333 0.557 -2.5453 4.5453
colebrown -10.50000(*) | 1.66333 0.000 -14.0453 -6.9547
coleoblight 2.50000 | 1.66333 0.154 -1.0453 6.0453

*. The mean difference is significant at the .05 level.
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@]Nﬂﬁlﬂﬂiﬂm%@ﬁ Fusarium moniliforme

Dependent Variable: rate

Multiple Comparisons

95% Confidence Interval

Mean Std. Upper Lower

(I) sym (J) sym Difference (I-J) Error Sig. Bound Bound
LSD rootbrown rootblight 16.50000(*) | 3.75832 | 0.001 8.4893 24.5107
colebrown 2.75000 | 3.75832 | 0.476 -5.2607 10.7607
coleoblight 19.00000(*) | 3.75832 | 0.000 10.9893 27.0107
seed 14.00000(*) | 3.75832 | 0.002 5.9893 22.0107
rootblight rootbrown -16.50000(*) | 3.75832 | 0.001 -24.5107 -8.4893
colebrown -13.75000(*) | 3.75832 | 0.002 -21.7607 -5.7393
coleoblight 2.50000 | 3.75832 | 0.516 -5.5107 10.5107
seed -2.50000 | 3.75832 | 0.516 -10.5107 5.5107
colebrown rootbrown -2.75000 | 3.75832 | 0.476 -10.7607 5.2607
rootblight 13.75000(*) | 3.75832 | 0.002 5.7393 21.7607
coleoblight 16.25000(*) | 3.75832 | 0.001 8.2393 24.2607
seed 11.25000(*) | 3.75832 | 0.009 3.2393 19.2607
coleoblight rootbrown -19.00000(*) | 3.75832 | 0.000 -27.0107 -10.9893
rootblight -2.50000 | 3.75832 | 0.516 -10.5107 5.5107
colebrown -16.25000(*) | 3.75832 | 0.001 -24.2607 -8.2393
seed -5.00000 | 3.75832 | 0.203 -13.0107 3.0107
seed rootbrown -14.00000(*) | 3.75832 | 0.002 -22.0107 -5.9893
rootblight 2.50000 | 3.75832 | 0.516 -5.5107 10.5107
colebrown -11.25000(*) | 3.75832 | 0.009 -19.2607 -3.2393
coleoblight 5.00000 | 3.75832 | 0.203 -3.0107 13.0107

*. The mean difference is significant at the .05 level.
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Multiple Comparisons

Dependent Variable: data

Mean 95% Confidence Interval
) @) Difference (I-J) | Std. Error Sig. Upper Bound Lower Bound

LSD BP TP 5.7279(*) 1.50375 .000 2.7620 8.6939
sand 5.5809(*) 1.50375 .000 2.6149 8.5469

TP BP -5.7279(*) 1.50375 .000 -8.6939 -2.7620

sand -.1471 1.50375 922 -3.1130 2.8189

sand BP -5.5809(*) 1.50375 .000 -8.5469 -2.6149

TP 1471 1.50375 922 -2.8189 3.1130

Based on observed means.

* The mean difference is significant at the .05 level.
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Dependent Variable: data
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Multiple Comparisons

Mean 95% Confidence Interval

D ) Difference (I-J) | Std. Error Sig. Upper Bound Lower Bound
LSD BP TP -.50000 2.46444 .840 -5.4551 4.4551
sand -3.44118 2.46444 .169 -8.3963 1.5139
TP BP .50000 2.46444 .840 -4.4551 5.4551
sand -2.94118 2.46444 239 -7.8963 2.0139
sand BP 3.44118 2.46444 .169 -1.5139 8.3963
TP 2.94118 2.46444 239 -2.0139 7.8963

Based on observed means.

* The mean difference is significant at the .05 level.
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Multiple Comparisons

Dependent Variable: data

Mean 95% Confidence Interval

D ) Difference (I-J) | Std. Error Sig. Upper Bound Lower Bound
LSD BP TP 22.64706(*) 4.94726 .000 12.6999 32.5942
sand 22.11765(*) 4.94726 .000 12.1705 32.0648
TP BP -22.64706(*) 4.94726 .000 -32.5942 -12.6999
sand -.52941 4.94726 915 -10.4766 9.4177
sand BP -22.11765(*) 4.94726 .000 -32.0648 -12.1705
TP 52941 4.94726 915 -9.4177 10.4766

* The mean difference is significant at the .05 level.
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Dependent Variable: data

Multiple Comparisons
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95% Confidence Interval

Mean

o O Difference (I-J), Std. Error Sig. Upper Bound | Lower Bound
LSD BP TP .58824 2.25806 796 -3.9519 5.1284
sand 2.41176 2.25806 291 -2.1284 6.9519
TP BP -.58824 2.25806 796 -5.1284 3.9519
sand 1.82353 2.25806 423 -2.7166 6.3637
sand BP -2.41176 2.25806 291 -6.9519 2.1284
TP -1.82353 2.25806 423 -6.3637 2.7166
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Multiple Comparisons

Dependent Variable: data

Mean 95% Confidence Interval
@ Q)] Difference (I-J) | Std. Error | Sig. | Upper Bound | Lower Bound

LSD BP TP 17647 72959 | .810 -1.2905 1.6434
sand 1.23529 72959 | .097 -.2316 2.7022

TP BP -.17647 72959 | 810 -1.6434 1.2905

sand 1.05882 72959 | .153 -.4081 2.5258

sand  BP -1.23529 72959 | .097 -2.7022 2316

TP -1.05882 72959 | .153 -2.5258 4081
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Correlations
Alternaria Bipolaris Curvularia Fusarium Totalinf
Alternaria Pearson Correlation 1 .390(*) .064 223 .075
Sig. (2-tailed) .025 723 212 677
N 33 33 33 33 33
Bipolaris Pearson Correlation .390(*) 1 -.072 159 | .802(+*)
Sig. (2-tailed) .025 .691 376 .000
N 33 33 33 33 33
Curvularia Pearson Correlation .064 -.072 1 -.045 =272
Sig. (2-tailed) 723 .691 .803 126
N 33 33 33 33 33
Fusarium Pearson Correlation 223 159 -.045 1 125
Sig. (2-tailed) 212 376 .803 487
N 33 33 33 33 33
Totalinfection Pearson Correlation .075 .802(*%*) =272 125 1]
Sig. (2-tailed) .677 .000 126 487
N 33 33 33 33 33

* Correlation is significant at the 0.05 level (2-tailed).

** Correlation is significant at the 0.01 level (2-tailed).
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Dependent Variable: data

Multiple Comparisons

Mean 95% Confidence Interval

(D) trt () trt | Difference (I-J) | Std. Error Sig. Upper Bound Lower Bound
LSD 0 3 .37500 61782 .549 -.8905 1.6405
5 .00000 .61782 1.000 -1.2655 1.2655
10 1.37500(*) .61782 .034 .1095 2.6405
3 0 -.37500 .61782 .549 -1.6405 .8905
5 -.37500 61782 .549 -1.6405 .8905
10 1.00000 61782 17 -.2655 2.2655
5 0 .00000 .61782 1.000 -1.2655 1.2655
3 .37500 .61782 .549 -.8905 1.6405
10 1.37500(*) .61782 .034 .1095 2.6405
10 0 -1.37500(*) 61782 .034 -2.6405 -.1095
3 -1.00000 61782 117 -2.2655 2655
5 -1.37500(*) 61782 .034 -2.6405 -.1095

* The mean difference is significant at the .05 level.
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d' a 4 =1 1 d' < 3 4 a
MSNUINT 25 MIAATIZYANULTUTIUvRIMTlTeumeuaundsvsulosituansing

Dependent Variable: data

Tsaluszezndmiaaninagnaisiall mancozeb NOATIAIU 3, 5 Uag 10 N3N

[IP-N @ 1 2 Ax a 1
aon lansulunguuaanimanalsnszrig 9-17 %

Multiple Comparisons

Mean 95% Confidence Interval
(D trt J) trt Difference (I-J) | Std. Error Sig. Upper Bound Lower Bound
LSD 0 3 5.57273(%) 1.69859 .002 2.1311 9.0144
5 5.87273(*) 1.69859 .001 2.4311 9.3144
10 8.77273(*) 1.69859 .000 5.3311 12.2144
3 0 -5.57273(*%) 1.69859 .002 -9.0144 -2.1311
5 .30000 1.73856 .864 -3.2227 3.8227
10 3.20000 1.73856 .074 -.3227 6.7227
5 0 -5.87273(*) 1.69859 .001 -9.3144 -2.4311
3 -.30000 1.73856 .864 -3.8227 3.2227
10 2.90000 1.73856 .104 -.6227 6.4227
10 0 -8.77273(*) 1.69859 .000 -12.2144 -5.3311
3 -3.20000 1.73856 .074 -6.7227 3227
5 -2.90000 1.73856 .104 -6.4227 .6227

* The mean difference is significant at the .05 level.
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d' a 4 =1 1 d' S 3 4 a
MSINUINT 26 MIAATIZYANULUTUTIUVRIMTTeumeuaundevsulosiFuansina
Tsaluszezndmiasninagnasinll mancozeb NOATIEIU 3, 5 uag 10 N3N

[IP-N @ 1 2 Ax a 1
aon lansulunguuaanimanalsnszning 18-30 %

Multiple Comparisons

Dependent Variable: data

Mean 95% Confidence Interval
) trt (J) trt Difference (I-J) | Std. Error Sig. Upper Bound | Lower Bound
LSD 0 3 8.65385(*) 1.35781 .000 5.9600 11.3477
5 12.96154(*) 1.35781 .000 10.2677 15.6554
10 14.65385(*) 1.35781 .000 11.9600 17.3477
3 0 -8.65385(*) 1.35781 .000 -11.3477 -5.9600
5 4.30769(*) 1.35781 .002 1.6138 7.0015
10 6.00000(*) 1.35781 .000 3.3062 8.6938
5 0 -12.96154(*) 1.35781 .000 -15.6554 -10.2677
3 -4.30769(*) 1.35781 .002 -7.0015 -1.6138
10 1.69231 1.35781 216 -1.0015 4.3862
10 0 -14.65385(*) 1.35781 .000 -17.3477 -11.9600
3 -6.00000(*) 1.35781 .000 -8.6938 -3.3062
5 -1.69231 1.35781 216 -4.3862 1.0015

* The mean difference is significant at the .05 level.
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d' a 4 =1 1 d' < 3 4 a
MSNUINT 27 MIAATIZYANULlsUTIuveImTlTeumeuaundsvsulosituansing

Dependent Variable: data

Tsaluszezndmiaaninagnaisiall mancozeb NOATIAIU 3, 5 Uag 10 N3N

[IP-N @ 1 2 Ax a 1
aon lansulunguuaanimanalsasenang 31-40 %

Multiple Comparisons

95% Confidence Interval

Mean
(D trt ) trt Difference (I-J) | Std. Error Sig. Upper Bound Lower Bound
LSD 0 3 17.57576(*) 3.25523 .000 11.0800 24.0715
5 27.25287(*) 3.03103 .000 21.2045 33.3012
10 29.59770(*) 3.03103 .000 23.5494 35.6460
3 0 -17.57576(*) 3.25523 .000 -24.0715 -11.0800
5 9.67712(*) 1.76974 .000 6.1457 13.2086
10 12.02194(*) 1.76974 .000 8.4905 15.5534
5 0 -27.25287(*) 3.03103 .000 -33.3012 -21.2045
3 -9.67712(*) 1.76974 .000 -13.2086 -6.1457
10 2.34483 1.31247 .078 -.2742 4.9638
10 0 -29.59770(*) 3.03103 .000 -35.6460 -23.5494
3 -12.02194(*) 1.76974 .000 -15.5534 -8.4905
5 -2.34483 1.31247 .078 -4.9638 2742

* The mean difference is significant at the .05 level.
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d' a 4 =1 1 d' < 3 4 a
MS1NUINT 28 M AATIZYANULTUTIUvRIMTTesumeuaundsvsulosiFuansina

Dependent Variable: data

Tsaluszezndmiaaninagnaisiall mancozeb NOATIAIU 3, 5 Uag 10 N3N

[IP-N @ 1 2 Ax a 1
aon lansulunguuaanimana 15ATe1HIN 40-58 %

Multiple Comparisons

Mean 95% Confidence Interval
(D) trt ) trt Difference (I-J) | Std. Error Sig. Upper Bound | Lower Bound
LSD 0 3 23.87500(*) 3.43712 .000 17.0444 30.7056
5 35.77941(*) 3.11913 .000 29.5808 41.9780
10 37.30882(*) 3.11913 .000 31.1102 43.5074
3 0 -23.87500(*) 3.43712 .000 -30.7056 -17.0444
5 11.90441(*) 2.40646 .000 7.1221 16.6868
10 13.43382(*) 2.40646 .000 8.6515 18.2162
5 0 -35.77941(*) 3.11913 .000 -41.9780 -29.5808
3 -11.90441(*) 2.40646 .000 -16.6868 -7.1221
10 1.52941 1.92517 429 -2.2965 5.3553
10 0 -37.30882(*) 3.11913 .000 -43.5074 -31.1102
3 -13.43382(*) 2.40646 .000 -18.2162 -8.6515
5 -1.52941 1.92517 429 -5.3553 2.2965

* The mean difference is significant at the .05 level.
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