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Studying the relationship between Fusarium and Macrophomina wilt diseases and some important crop traits
measured in sesam field

H. SADEGHI GARMARODI¥, S, MANSHOURI, M. GHOLAMHOSINI
Seed and Plant Improvment Insatitute, Oilseed Crop Research Department, Karaj, Iran

Abstract

The fungi, Macrophomina phaseolina and Fusarium oxysporum are the main causal agents of sesame wilt making a great loss in Iran
and worldwide. In this research, 25 cultivars and genotypes of sesame including 14 yield comparison test lines, four improved lines and six
commercial cultivars (Dashtestan2, Darabl, Halil, Naz-uniculm and Naz branched grew in 3 replicates in randomized complete blocks in a
hotspot field in 400-ha farm of Seed and Plant Improvement Institute (SPII) in Karaj. Each genotype was cultivated in two meters length.
Disease scores were recorded at the maturity stage. The results showed that all genotypes were affected by disease to some extent among
which Dashtestan 2 had the highest mean of disease score. The lines 92-10 and 90-10 with the lowest record of wilting (less than 20%) were
grouped as resistant lines. Correlation analysis between five important agronomic traits related to yield with wilt disease data showed that
damping-off data has a significant correlation with the number of seeds per capsule. Although a significant correlation was observed between
wilting with capsule length, the coefficient was low. There was a non-significant correlation between wilt disease and 1000 seed weight,
SPAD no. and capsule weight without seeds.
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Table 1. The sesame genetic materials using for wilt disease
assessment in field

Genotypes or Genotypes or
Cultivar names ? Cultivar names * rows

YCT #7 14 Ultan 1
YCT #8 15 Uniculm Naz 2
YCT #9 16 Branched Naz 3
YCT #10 17 Yellow White 4
YCT #11 18 Dashtestan2 5
YCT #12 19 Darab 1 6
YCT #13 20 Halil 7
YCT #14 21 YCT #1 8
1P-90-10 22 YCT #2 9
1P-91-10 23 YCT #3 10
1P-92-2 24 YCT #4 11
1P-92-10 25 YCT #5 12

YCT #6 13

a. YCT stands for 1% year Yield Comparison Tests. IP stands for
improved lines.
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Fig. 1. Symptoms of sesame wilt in the field at maturity stage. Plates

A, B and C show the charcoal rot caused by Macrophomina fungus.
Plates D, E and F show the symptoms of Fusarium wilt disease .
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Table 2. The disease scale used to evaluate disease severity and
genotypes reactions adapted from El-Bramaway and Wahid, 2009).

Scale No.  Cultivar Reaction Percentage of damping-off

0 Immune No damping-off

1 Resistant 1-20% damping-off
2 Moderately Resistant 20.1-40% damping-off
3 Moderately Susceptible 40.1-50% damping-off
4 Susceptible 50.1-75% damping-off
5

Highly Susceptible ~ More than 75% damping-off
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Table 3. Analysis of variance (mean squares) for all measured traits.
Source of Variation®  SPAD NO. 1000 seeds Seeds per Capsule weight Capsule length  Damping off df

weight capsule without seeds
Replication " 1841 118 197 " 0.002 1413 0.09"™ 2
Genotype “23 " 0,54 112 " 0,001 "11.89 “0.012 24
Error 10.94 0.38 34.85 0.0007 2.61 0.04 48
V(%) 8.52 17.37 108 19.91 576 28.9
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Table 4. Orthogonal comparison of traits in three different groups of cultivars and genotypes.
Measured traits

Compared groups

3. Capsule weight 2. Capsule length 1. damping off percentages

C. cultivars YCT lines * 0.15 ns 0.14 27.8 ns 28.2 0.51 ns 0.46
C. cultivars I. lines 0.15* 0.13 27.8 ns 28.2 051~* 0.34
C. cultivars 90-10 line 0.15* 0.10 27.8 ns 26.4 0.51 ** 0.17
YCT lines I. lines 0.14 ns 0.13 28.2 ns 28.2 0.46 ns 0.34
YCT lines 90-10 line 0.14* 0.10 28.2 ns 26.4 0.46 * 0.17
1. lines 90-10 line 0.13ns 0.10 28.2* 26.4 0.34 ns 0.17
Line No. 11 YCT lines 0.14 ns 0.14 30.3* 28.2 0.21* 0.46

6. SPAD No. 5. 1000-seed weight 4. Seeds per capsule
C. cultivars YCT lines * 38ns 39 3.82* 3.47 53 ns 55
C. cultivars I. lines 38ns 39 3.82* 3.37 53 ns 57
C. cultivars 90-10 line 38ns 35 3.82ns 3.25 53 ns 57
YCT lines I. lines 39 ns 39 3.47ns 3.37 55 ns 57
YCT lines 90-10 line 39 * 35 3.47 ns 3.25 55ns 57
1. lines 90-10 line 39 ** 35 3.37ns 3.25 57 ns 57
Line No. 11 YCT lines 40 s 39 3.57ns 3.47 61 ns 55

Loy Jols YO L5 YY (slasslas 5 ol Jlo (55850 (slacn¥ Jals YV B A (slaejled (g5l ol Jals ) Jsdr 53V B o)led slacs 55 @
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a. Genotypes nos. 1 to 7 in table 1 includes commercial cultivars; nos. 8 to 21 includes first year yield comparison test lines (YCT) and nos. 22 to 25
includes improved lines. Among yield comparison test lines, the line no. 11 (Nazar) and among improved lines, the line 90-10 were selected as

prominent lines in their own group and compared with the others in orthogonal comparison.

(N=75) s (5,5 o3l Slis (g 03les  Stiad ol 5 =0 J gdr
Table 5. Pearson simple correlation coefficient between measured traits (n=75).

SPAD No. 1000:seeds Seed Ca_psule weight Capsule length Damping-off
weight no./capsule without seeds percentages
0.05™ -0.06™ -0.26° -0.09™ -0.034™ 1 Damping-off percentages
0.35™ 0.23" 0.65™ 0.49™ 1 Capsule length
0.13™ 0.24" 0.12™ 1 Capsule weight without seeds
0.317 0.16™ 1 Seed no./capsule
0.05"™ 1 1000-seeds weight
1 SPAD No.

.-Lp)é\ 9 do 20 Jbb‘chujé)bg;}w})bﬁj}%;y931--.~
ns, * and ** : show non significant, significant at 5% and 1%, respectively.
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Fig. 2. Mean comparison (LSD test) of wilting percentage among sesame lines and cultivars in hotspot field.
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Fig. 3. Mean comparison (LSD test) of capsule length among sesame lines and cultivars in hotspot field.

0.300 -

0.200

0.100 A

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

0.000 -

Capsule weight without seeds (g)

Sesame lines and cultivars
o 03 S O35 o Ml &S ST 3l g lew €5 5> S Glaca¥ 5 pll o 4l O J S 035 (LSD 03030 Sls aglie -8 JK3
o3 K ealital (guuazes gl p Loy > wﬁ»lﬁ» awslio 5 g3 Hls gme bajles

Fig. 4. Mean comparison (LSD test) of capsule weight without seeds among sesame lines and cultivars in hotspot field. Since the differences were not
significant among treatments, the grouping letters were not used.
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Fig. 5. Mean comparison (LSD test) of seeds number per capsules among sesame lines and cultivars in hotspot field.
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Fig. 6. Mean comparison (LSD test) of 1000-seed weight among sesame lines and cultivars in hotspot field. Since the differences

were not significant among treatments, the grouping letters were not used.
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Fig. 7. Mean comparison (LSD test) of chlorophyll quantity (SPAD number) among sesame lines and cultivars in hotspot field.
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