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ABSTRACT
Cucumber mosaic virus (CMV) causes significant yield losses in legumes. To date, use of host-
plant resistance remains the most effective and sustainable management approach. Experiment
was conducted under screenhouse conditions to determine the effect of CMV-infected seeds on
the growth and yield attributes of some selected soybean lines. Seeds of healthy soybean plants
were planted as control. A total of twenty four soybean lines were evaluated using Completely
Randomised Design with four replications. Disease incidence and severity, growth and yield
attributes were recorded. Virus concentration in infected plants was determined at five weeks
after sowing, using Antigen Coated Plate-Enzyme-Linked Immunosorbent Assay (ACP-ELISA).
Data were subjected to Analysis of Variance (ANOVA). Growth and yield stability were
determined using Additive Main Effects and Multiplicative Interaction (AMMI) analysis. All the
seedlings from CMV-infected seeds elicited leaf chlorosis and mosaic symptoms of infection. At
5 weeks after sowing, TGX 1985-1D and TGX 1990-21F exhibited significantly (p<0.05) lowest
disease severity score (symptom score = 2.3) whereas TGX 1995-§F had the highest s;verity
score (symptom score = 4). The lowest virus titre (0.8) was found in TGX 1990-21Fwhile the
highest (1.5) was observed in TGX 1989-63F. The effects Ufsoy!::e{m lines and treatments
(infected anc% control) accounted for 34.5 and 52.8 % of the total variation f(ﬁ)r‘IOO-S{?ed‘wmght,
respectively. *The present study showed that TGX 1985-1D which exhlblt'ed significantly
(p<0.05) lowest reductions in most of the parameters evaluated could be described as the most

tolerant and utilized for breeding CMV-resistant soybean cultivars.

Keywords: Cucumber mosaic virus, Disease incidence, Disease severity, ELISA, Soybean,
Yield | | -
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et al.,t 2916). SF:ybean, like most legumes, is capable of fixing nitrogen into the soil through a
symblf)t}c re:latlonship with the bacterium Bradyrhizobium Japonicum (Bezdicek et al., 2008)
- Also, 1t 1s widely used in traditional medicine for prevention and control of human diseas;s (Afai‘
and Abdel-Had, ?014). The crop thrives well at mean temperatures of 23 to 25 °C on a wide
range of soils, with optimum growth in moist alluvial soils having good organic matter content
(ﬁ.kddc?-Quaye et al., 2003). In 2013, about 6 million tonnes of soybeans were produced in
ngfena_ from 6 million hectares of land (FAO, 2013). Despite the large land area under
Cl.lll':lval'l(}l'l yield per unit area is usually low (<1 t ha') in tropical Africa. This has been
attributed to biotic and abiotic factors. Abiotic. factors include drought and high temperature
((?ya et al., 2004; Thuzar et al., 2010). Economically important biotic constraints include
diseases caused by Pseudomonassyringae pv. glycinea, and Sclerotium rolfsii(Rahayu, 2014).

Cucumber mosaic virus disease causes significant constraint to legume productivity (Hughes and
Shoyinka, 2001). The disease is induced by Cucumber mosaic virus (CMV). Cucumber mosaic
virus belongs to the genus Cucumovirus in the family Bromoviridae (Palukaitis and Garcia-
Arenal, 2003). Symptoms of infection include mild to severe mottle, mosaic, distortion and
reddish vein necrosis, depending on genetic background of the attacked plant (Agrios, 2005).
Among the several control strategies use of tolerant varieties remains the most effective,
ecologically sound, sustainable and cost-effective (Palukaitis and Garcia-Arenal, 2003).
Cucumber mosaic virus is transmitted primarily by aphids, seed, and mechanically by humans.
Over 60 species of aphid have been confirmed as insect vectors of the virus. These include Aphis
gossypii Glover and Myzus persicae Sulzer (Alegbejo, 2015). Thevirus 1s transmitted in a non-
persistent manner. Following acquisition by aphids in 5 — 10 seconds, it can be transmitted in
less than one minute. Aphid’s ability to transmit CMV declines after about 2 minutes and is
usually lost within 2 hours. The virus induced mild mosaic and suppressed growth in susceptible

soybean cultivars (Arogundade ef al., 2010).

{ 25 , .
Recently, there is a renewed interest to boost productivity of legumes including soybean through

ge of appropriate inputs. However, any attempt to promote such activity must also take

a packa i ! |
he prevailing virus diseases.

into consideration their level of resistance or at least tolerance to t
Studies have shown that CMV is seed-borne and seed transmitted (O’keefe ef al., 2007). In sub-

Saharan Africa smallholder farmers usually rely on the seeds from previous harvest for field
Seed transmission has been described as an

. establishment in successive planting seasons. h
ances.- Theretfore, the

effective means for plant virus survival and transmission over long “dist

objective of this study was (O determine the effect of CMV-infected seeds on the growth and

yield attributes in some selected soybean lines.
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The experimen

'humidity: 55 u/:)“;i;j‘}i‘:%fi under screenhouse conditions (temperature: 36 — 40 °C; relative

Minna (9° 5] s andczug and Research Farm, Federal University of Technology (FUT),

Sl i s g m above sea leve:l), Niger State, Nigeria. Minna is located in the

beithees April ad g 2 anf'lual mean rainfall of 1200 mm. The rainfall is distributed
y Uctober with peak around September. The relative humidity is between

40 and 60 © '
70 around January which later Increases to between 60 and 80 % towards July.

Source of Planting Materials
ﬁle:ifozlir;:if: S:IT;HCMV-infected soybear{ plants (Adamu et al., 2015) were obtained from
B et i ]lﬂantment of Crop.Productlon, FUT. Minna. The seeds were harvested from
5 plants and stored in paper bags for six months at room temperature in the
aboratory. A total of twenty four soybean lines (TGX 1951-3F, TGX 1985-1D, TGX 1985-10F
TGX1987-10F, TGX 1987-62F, TGX 1988-5F, TGX 1989-19F, TGX 1989-62F, TGX 1989:
63F, TGX 1989-69F, TGX 1989-1FN, TGX 1989-48FN, TGX 1989-49FN, TGX 1989-65FN.
TGX 1989-68FN, TGX 1989-75FN, TGX 1990-3F, TGX 1990-21F, TGX 1990-67F, TGX
1991-10R, TGX 1993-5FN, TGX 1995-5F, TGX 2004-3F, TGX 2007-2F) were evaluated.

Treatments, Experimental Design and Crop Establishment
The experiment was laid out in Completely Randomized Design (CRD) with four replications.

Soybean seeds were sown in plastic pots (30-cm diameter and 30-cm height) containing 1.5 kg

heat sterilized (Agber and Adaikwu, 2012) loamy soil and seedlings were thinned to three plants
per pot. Confirmed healthy soybean seeds were planted as control(Adamu et al., 2015). All the

plants were watered daily throughout the period of evaluation.

Observatidns and Data Collection
Plants were observed for disease incidence and severity. Disease incidence was taken as

percentage of the seedlings showing symptoms of CMV infection at one and two weeks after
sowing (WAS). Disease severity was recorded at 5 WAS, using a scoring scale of 1 — 5 (Anf an_d
Hassan, 2002). In the scale: 1 = no symptoms (apparently healthy plant); 2 = slightly mosaic

leaves (10 — 30 %); 3 = mosaic (31 — 50 %) and leaf distortion; 4 = severe mosaic (51 = 70 %)2

‘leaf distorfion and stunting; 5 = severe Mosaic (>70 %), stunting and death of plants. Number olﬁ
I | at S WAS. Number of

leaves per plant, plant height and number of branches per planllwere ta_ke:1 | Wt
flowers per plant, number of pods per plant, pod length, pod weight and 100-seed weight were

also recorded.
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and tap-dried on a pa
conjugate buffer. Rz:t):abl:i:’te ;E:;cll' (t?m3 . c')f healtﬁy soyl:fean i ek &
S0 b of 1o e 1 y tor CMV dlllfted with conjugate buffer (1:10, 000) was added
e tap-drie‘jp Thjamp €. The plate was m(i:ubated at 37 OC for 1 hour, washed thrice with
e il ot o vt 1 i O T s o
at 37 °C for 1 hour and washed with PB S-T. S;bstra:eustir?ztsi;)n z:: :lﬁ:: eatp o
pDer sample. Abso::bance readings were recorded at 405 nm using a microplg:;z I::dif i;}le’;
ynex Technologies, Inc., USA) after overnight incubation of the plate in the dark at roon;
temperature. Values were considered to be positive when the mean absorbance reading was at
least twice that of the mean for the negative control. 2 ;

Statistical Analysis
Data were subjected to Analysis of Variance (ANOVA) and significance was determined at

p=0.05. Where ANOVA results were significant the difference between infected and healthy
plants was compared using the Least Significant Difference (LSD). Growth and yield stability
under CMV infection and disease-free conditions were verified using Additive Main effects and
Multiplicative Interactions (AMMI) analysis according to McDermott and Coe (2012). Statistical

analysis was performed using Breeding Management System (BMS, 2015).

RESULTS

Disease Incidence and Severity
All the stedlings from CMV-infected seeds elicited symptoms of CMV disease, whereas

seedlings from healthy seeds were apparently symptomless (symptom score = 1). Symptoms first
appeared at 2 weeks after seedling emergence. Symptoms started as mild mottling of the topmost
leaves. At 3 weeks after emergence, some plants exhibited mosaic and leaf curling symptoms.
Disease severity differed signiflcantly (p<0.05) among the soybean lines. At 5 WAS, disease
severity varied significantly (p<0.05) between 2.3 and 4 (Fig. 1A) with the lowes! observed in
TGX 1985-1D(symptom score = 2.3) and TGX 1990-21F (symptom score = 2._3.)1lezlle Ehﬂ
~ highest value was found in TGX 1995-5F (symptom score = 4). Mqreover, 66'7_ 0 (ch\ ;2;{1)
3F. TGX1987-10E, TGX 1987-62F, TGX 1988-5F; TGX 1989-19F, TGXIFU%EU:{}E_F, 1 (f;; T(lf‘\’
69F, TGX 1989-1FN, TGX 1989-65FN, TGX 1989-68FN, TGX 1990-3F, TGA IL}‘»){}_-h“ ﬁhud“a
1991-10R, TGX 1993-5FN,. TGX 2004-3F and TGX 2007-2F) of the au-«,h}a?\ ]:I;;i)-?ik'h;
severity score of 3. Conversely, in TGX 1989-63F, TGX 1989-48FN and TG. 07-1.

63

Scanned by TapScanner



Growth and Yield Parameters

li‘;?:ﬁ:fp?jnizaﬁgs lt::r plant varied between 28 (TGX 1988-5F) and 49 (TGX 2004-3F) in the
B e 1 . Un f: other hand.,: number of leaves per plant ranged from 8 (TGX 1990-3F) to

| 987-62F) in the CMV-infected plants. Tables 1 and 2 show the growth and yield data
obtained from healthy and CMV-infected soybean plants. Healthy plants were significantly
(p<.0.0-5) taller than the CMV-infected plants.Healthy plants showed rapid and normal growth
whllle Infected plants exhibited slow growth with reduced heights. The heights of healthy plants
varied from 58.3 (TGX 1987-62F) to 76.8 cm (TGX 1989-68FN), which differed from 39.3
(TGX 1989-62F) to 53.4 cm (TGX 2004-3F) observed in the CMV-infected plants.

Healthy plants produced branches ranging from 12 (TGX 1990-67F, TGX 1990-3F and TGX
1993-5FN) to 18 (TGX 1985-10F, TGX 1989-1 FN, TGX 1989-49FN and TGX 1989-65FN) per
plant whereas number of branches per plant varied between 6 (TGX 1995-5FN) and 12 (TGX
1985-10F) in the CMV-infected plants. Again, the difference between the two categories was
significant (p<0.05) in all the soybean lines. Number of flowers per plant in healthy plants varied
between 6 (TGX 1989-1FN) and 31 (TGX 1987-62F) compared to the CMV-infected plants
which had a range of 4 (TGX 1989-1FN, TGX 1989-48FN and TGX 1989-49FN) to 19 (TGX
1987-62F) flowers per plant. Cucumber mosaic virus disease significantly (p<0.05) affected the
reproductive performance of infected plants. Healthy plants produced more pods per plant with
values ranging between 18 (TGX 1990-3F) and 37 (TGX 1989-65FN) per plant than their CMV-
infected counterparts which had 8 (TGX 1995-5FN) to 24 (TGX 1985-10F) pods per plant, and
the differences were statistically significant (p<0.05) in all.the soybean lines. Similarly, the pods
from healthy‘plants were generally longer with values varying from 4 (TGX 1989-62F) to 5.7 cm
(TGX 2007-2F) contrary to the CMV-infected plants which had a range of 2.7 (TGX 1995-5FN)
TGX 1989-65FN), and the differences were significant (p<0.05). In the same vein,
W P ' ich d bet 1.2 (TGX 2004-3F) and 2.1 g (TGX
healthy plants_pmduced heavier pods. whic r?ngc etween 1. . 20 . -
lant compared to their CMV-infected plants which exhibited 0.9 (TGX 1988-5F)
ir sl : ' f the healthy plants varied between 9.2
to 1.5 g (TGX 1985-1QF). One hundred-seed weights of the healthy plant:

GX 1989-62F) and 13.7 g (TGX 199.5—5FN) while 1in the CMV-infected plan!51x'aillles ran:geq
X I (TGX 1985-10F). Narrow sense heritability for growth and

s. which was

jr(;?(]i characters varied between | and 68 % among the CMV-infected plant
1

;.* fferent from a range of 19 to 81 % observed in the healthy plants.
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Disease severity
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Fig. 1: Symptom scores (A) and virus concentrations (B) of the CMV —infected and
healthy soybean plants at 5 weeks after sowing in a screenhouse; The means of each
treatment labelled with dissimilar letter differ significantly (p<0.05) according to Duncan

Multiple Range Test (DMRT)
Key: l; — TGX 1951-3F, 2 = TGX 1985-1D, 3 = TGX 1985-10F, 4 = TGX1987-10F, 5=

TGX 1987 62F,6=TGX 1988-5F, 7= TGX 1989-19F, 8 = TGX 1989-62F, 9 = TGX
1080.63F, 10 = TGX 1989-69F, 11 = TGX 1989-1FN, 12 = TGX 1989-48FN, 13 = ’f?i{
1089-49FN, 14 = TGX 1989- 65FN, 15 = TGX 1989-68FN, 16 =TGX 1989-751:;,: -

G 1990-3F, 18 =TGX 1990-21F, 19 = TGX 1990-67F, 20 = TGX 1991 -12&

o 1993-5FN, 22 = TGX 1995-5F, 23 = TGX 2004-3F, 24 = TGX 2007-2
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Table 1- _
| Efﬂ?ﬂt of CMV infection on growth parameters of soybear_l plants

e
~aves per plant Plant height Branches per Flowers per p| _:
Soybean Line i fecteénﬁi) (cm) plant (no.) (no.)
TGX 1951-3F *‘1‘“1*-5—-*__ Hzaglm}’ Iﬂ::c;id Hz;ltshy Inf;eg:ed He;aslthy mficbted Health
2 : 5a a ™
ig})é igg;jgp :3: 34 46.5>°  68.0° 11° 16° 0b 13
P EX 1987 10F i 447 49.6°  66.4° 12 182 [ 5b 19
SE " (9087008 A 318 47.6°  65.9° gb 138 70 10
B . e s
.Fqug;{( :gzg::jzi :i: 42 S Hedt tleierl P v et S
432 39.3P 66.27 gb 142 15° 23
TGR 1989-03.0 5P 365« 4455 6208 9b 142 gb 1
g o 16° 468 458  68.0° gb 162 2b 24
ey 7 re T i S ¢ 3
B Deosy 20 447 45.5°  70.0° gb 172 4b g:
EX 1969 40EN 12 408 4GP Tigs4r g 182 4 10
BE 198 0orN 15 AOF B 45 6 e g 182 12 18
TGX 1989-68FN 12¢ 330 521%  76.8° 9b 16° 115 16"
e 4 R e e e ST S SR |
TGX 1990-3F 8 o o e S v R g
TGX 1990-21F 16° 402 46.3b 66.12 Qb 142 5b 78
TGX 1990-67F 17b 36a 48313 64.32 8]: 122 6h ga
TGX 1991-10R l6b 432 4570 63.7° gb 53 1 4P 20°
TGX 1993-5FN 15 G ey e T 122 70 g
308 bl - 15 40 421> 63 ¢ 1 & 1
TGX 2004-3F 18P 4972 53_4!} 73 .02 7b 162 7b 163
TGX 2007-21:: 130 453' 41 _Oh 64 22 lob 172 12‘3‘ 131
Heritability 0.05 034 . 001 051 030 071 . 068 0'{3)0
p-value 0.11 042 048 0.02 7 0.00 0.14 0.00 . - O. :
ffer significantly (p<0.05)

Meahsﬁf each soybean line with d'iss'imil.;arilettcrs within the row di
by [_east Signiﬁcant Difference (LSD)
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Table 2: Effect of CMV infection on yield parameters of soybean plants
Pod per plant Pod length Pod weight 100-seed weigh.i |
: | (no.) (cm) (8) (g) =
oybean Line __ Infected Healthy Infected  Healthy Infected Healthy Infected Health
TGX 1951-3F 22° 302 4.0° 5.3 1.2 1.6 9.9 11.7-.
TGX 1985-1D 19° 27" 3.3b 5.34 1.4 1.6 9.5 10.1
TGX 1985-10F 24b 282 3.0 5.08 1.5 2.1 (AR S
TGX 1987-10F 13b 278 3.7b 5.38 1.3 1.6 84, Sl
TGX 1987-62F 21 34° 3.3b 5.0? 1.1 1.7 185 597
TGX 1988-5F ja3s 21* 3.32 50" 0.9 1.4 8.8 10.2 .
TGX 1989-19F 13b 252 3.3b 5.7 1.3 1.6 9.1 10.1
TGX 1989-62F 23° 342 330 4.0 1.2 1.6 8.3 9.2
TGX 1989-63F 8P 282 3.32 5.32 1.2 1.6 9.2 10.5.
TGX 1989-69F 19® 332 3.0 538 155 £8 ~ 86 9.6
TGX 1989-1FN 19 27" 3.0° 5.3 1.4 1.7 9.2 11.8
TGX 1989-48FN 18P 31* 3.3° 538 1.0 1.3 9.3 10.9 -
TGX 1989-49FN 12 282 4.0P 5:38 12 1.4 9.7 10.8
TGX 1989-65FN 20b 372 43: 53: 4 1.9 8.7 9.9 .
TGX 1989-75FN 15 25° 37 5.3 1 - - 104,
TGX 1990-3F 1 9b 83 3.3b S8 1.2 1.5 9.6 11.8.
[3b - 23a 4 Qb 4.32 1.3 1.9 9.3 123
TGX 1990-21F iy 26l _ .
[ 5b 28 3.7b 5.0° 2 1.8 98 - 11.7
TGX 1990-67F ' | e
b 312 3.0° 4.7% 1.2 1.5 9.4 0.7
71b 28 40P 5.0 1.2 . . 1.
TGX 1993‘5FN : 283 2 7h 503 l 18 92 37
TGX 1995-5FN : S g o 1.1 1.2 99 108
TG)_( 2(397-'2F o 0.54 019 038 .. -039. ~-0.8 0.11 . 042
i 001 ~ 0.02 s 0D 0.0] 0.07 h D367 - S
-yalue - tly (7<0.03) |
Mélans jfeach soybean line with d:smmﬂar Jetters ‘within the mw dlffcr significantly (7
fference (LSD)

[ east Significant Di
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Growth and Yield Stability

:::e ;ffEE; Eﬂ;{;):;e:; :;Ezseswas highly significant (»p<0.01) for all the parameters evaluated

. ' per plant and pod length (Table 3). Conversely; the effect of
treatments was highly significant (p<0.01) for all the parameters evaluated. Additive Main
effects and Multiplicative Interaction analysis (Table 4) revealed that variation due to effect of
treatments was consistently higher than effect of the soybean lines except for number of flowers
per plant. In number of leaves per plant, the effect of soybean lines and treatments accounted for
14.9 and 81.1 % variation, respectively. In plant height, the effect of soybean lines and
treatments induced 1 and 97.9 % variation, respectively. Variation in number of branches per
plant due to the effect of soybean lines and treatments was 12 and 82.7 %, respectively.

Furthermore, the effect of soybean lines resulted in higher (74 %) variability than treatments
(19.5 %) effect with respect to number of flowers per plant.

The effect of soybean lines accounted for 28 % variation in number of pods per plant which was
lower than 64.8 % induced by the treatments. While only 9 % of the total variation was due to
effect of soybean lines on pod length, treatments’ effect accounted for 82.3 % of the total
variation.. In pod weight per plant, the effect of soybean lines caused 38.5 % of the observed
variation while 54.9 % was due to the treatments. Variation resulting from effect of soybean
lines and treatments for 100-seed weight was 34.5 and 52.8 % of the total, respectively. None of
the soybean lines exhibited consistent stability. However, TGX 1985-1D was the most stable
soybean line for number of leaves per plant and 100-seed weight (Table 5). Other soybean lines
such as TGX 1987-62F, TGX 1990-67F, TGX 1989-1FN, TGX 1985-10F, TGX 1990-21F, and
TGX 2004-3F expressed the highest level of stability for plant height, number of branc.hes per
plant, number of flowers per plant, number of pods per plant, pod length, and pod weight per

plant, respectively.

Mean squares from AMMI analysis of the growth and yield characters in CMV-

Table 3:
:»fected and healthy soybean plants
~ Leaves per plant (no.) Plant height (cm)
Source of variation  DF Mean squares .Mean squares
R % %k
Ines 23 114.9 69 6
. 1t
. ' .1 23.9
Interaction 123 Eh ?}(7); Aa ¥ S
. Residuals 96 ° -
Branches per plant (no.) Flowers per plant (no.)
68
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Soybean lines 23 12 3k | 57%*
Treatments 1 1736.1%*%* 949% *
[nteraction 23 4.8 13.8
Residuals . T 98 4.9 | 23.4
Pods per plant (no.) Pod length (cm)
Soybean lines 23 02 8%** 0.4
Treatments 1 4935.1** 7. 7%
Interaction 23 23.7 0.4
Residuals 96 28 0.3
Pod weight (g) 100-seed weight (g)

Soybean lines 23 0.2 2.9%
Treatments 1 T 103.7*2
[nteraction 23 0.0 -
Residuals 96 0.1 -

**Sjonificant at p=0.01
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Leaves per plant Plant height

(no_.) | ‘ s Branches per plant Flowers per plant
Soyb i, (no.)
Soybean i
ID Sensitivit e Soybean
2 0 53 y ID SenSlthlty Sﬂybean 1D SeﬂSitiVity ID SEI’[S][[V]W
.9399 5 0.7846 19
6 0.606 0.5760 11 0.2597
-0067 16 0.8822 9
19 0.6846 o2y 19 0.3030
- 17 0.8822 17 0.7200 21 0
S 0.7403 9 ' iy
. 0.8951 21 0.7680 18 04112
0.7458 20 0.9136 8 0.7680 1 0.4977
15 0.8349 7 0.9209 | 0.7680 17 0.5194
9 0.8516 24 0.9274 18 0.7680 2 0.5627
12 0.8627 19 0.9282 3 0.7680 12 0.6492
18 0.9573 13 0.9564 2 0.8160 4 0.649?2
16 0.9573 A 0.9669 4 0.8160 3 0.6709
Pod per plant Pod length Pod weight per plant 100-seed weight per
(no.) (cm) (8) plant (g)
3 0.3986 18 0.1983 23 0.2921 2 0.3535
17 0.4840 8 0.3967 16 0.4673 23 0.5342
11 0.6548 21 0.5950 2 0.6342 8 0.5578
2 0.6548 14 0.5950 13 0.6426 7 0.5912
6 0.7117 23 0.7934 12 0.6509 10 0.6147
21 0.7117 13 0.7934 7 0.7594 13 0.6187
1 0.7402 19 0.7934 4 0.7928 16 gg?:;}
18 0.8826 I 0.7934 17 0.8178 3 O'?BBS
8 0.8826 A 0.9917 1 0.8428 14 -
2 16 0.9917 15 0.8762 20 0.7542
16 09110 : ‘

Key: 1 = TGX 1951-3F, 2=TGX 1985-1D, 3 = TGX 1985-10F, 4 = TGX1987-10F, 95 ;1[;(3];3 )
1087-62F, 6 = TGX 1988-5F, 7= TGX 1989-19F, 8 = TGX 1989-62F, 9 = TGX | gg —14 :ﬁTG\:
TGX 1989-69F, 11 = TGX 1989-1FN, 12 = TGX 1989-48FN, 13 = TGX lt;vsc)-zﬂl;l8 —HTGX 19[;0_
1989-65FN, 13 = TGX 1989-68FN, 16 = TGX 1989-L75FN, 17 =TGX 199_(_}-32,)( 1;11}-‘5-5F i
21FE. 19 = TGX 1990-67F, 20=TGX 19'91-,1_0:R., 21 = TGX II993-5FN, 22 'T_ -anets

T GX 2004-3F, 24 = TGX 2007-2F

~ DISCUSSION gy fected seeds ind
symptoms of CMV on the seedlings U,f C. M\F.-I.I;[ :uppul‘lﬂd .
n planting material between s€asons. [his resy j e
ed-borne (Alegbejo, 2015) and also transm (e
/1

The development of typical |
that the virus could survive 1
at the virus was Se€

\fected seeds.
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the spread of plant v eptible plants has been described as one of the several avenues facilitatin
b P viruses between seasons (Sevik and Kose-Tohumc 201 $;
observed on the leaves of CMV-inf : u, 2011). The symptoms
‘Ciiashes b i 5 Infected plants were in agreement with those earlier reported
disense severity Score"a’t : [). TGX 1985-10F and TGX 1990-21F which exhibited the lowest |-
S whloh B hia W{XS could be.described as the most tolerant lines whereas TGX 1995. |

B e highest disease severity score was the most susceptible to CMV  infection.
positive ¢ : lSlI}ce the SYmPt.Om scores followed a trend similar to ELISA results, there was a |
o orre aftmn be@%n visual disease assessment and serological test. These results confirmed :
Ings of Maruthi et al. (2003) who demonstrated a positive relationship between visual 2]

severl | G _
vz'r:.:]ty scores and DNA concentration in tomato plants infected with Tomato yellow leaf curl

ngher growth and yield values were obtained in the healthy plants than those infected with CMV
owing to the deleterious impact of the pathogen. This corroborated the results documented by
Arogundade et al. (2010) who encountered considerable reductions in soybean plants infected with
CMV. Viruses normally hijack the physiological activities of susceptible plants for self replication
and establishment. Therefore, the activity of important organ such as chloroplast was probably |
inhibited in infected plants. Studies have shown that retardation of chloroplast could
suppressphotosynthesis in diseased plant (Agrios, 2005). The deleterious effect of infection was
also probably due to inability of the roots of diseased plants to absorb sufficient nutrients and
moisture from the soil. Impairment of plant physiology possibly culminated in poor growth and
reduced yield (Agrios, 2005). Expression of substantially higher heritability in healthy plants than -
the CMV-infected was probably because virus infection masked full expression of the growth and

'yield potentials in the diseased plants.

The differences in response of the soybean lines to CMV disease were could be attributable to the
. 11 o their genetic backgrounds. This agreed with the observations documented when some
P th Mai rus (MSV) (Salaudeen et al., 2011). The fact that
maize cultivars were infected with Maize streak virus ( - ) ( alaude L, v piere
thviplants consistently exhibited higher growth and yield attributes than infected plants in mo
p— h and yield parameters supported the findings of Adamael al. (2015) wh;n some
i gﬂltWt anerey}nvestigated under Blackeye cowpea mosaicvirus (BICMV) iﬂfﬂCt}_Oﬂ and
B wd't‘ons This indicated that CMV-infected soybean seeds are not suitab‘le for plant
discases [:‘ree o bc'an line TGX 1985-1D which expressed significantly (p<0.05) h;ghf:st_ level
regent:fa'tlﬂn- ThT;O:;-mt its growth and yield parameters Were mildly impaired under C MV disease
Of Stab.lmy 'rc?ea. slied that its écncral performance could be predicted and u:"mm. - fge?é]: 2 i
| "condiflﬂﬂ-f;h :;;;:Zn’ce ag:ainst CMV disease. However, TGX 1987-62F, TGX 1990-67F, 10.

‘highest level of

exhibited the

| : -l;;eﬁ_e;-TENr_TGx 1985-10F, TGX 1990-217, m:]d TGX, 2004‘3Fb:rh:ff]?ﬂnu-crﬁ per plant, number of
.1:+o for plant height, number of branches per plant, num © .4 for various breeding
stability p od length, and pod weight per plant could be utilizec 1 soybean lines
pods P€! plan;l\I;Ml analys}s indicating consistently higher effect of preatments H:].hin, vield.
Pumﬂjstil:théw-ﬁee soybean seeds should be planted in order t0 guarantee apPTEETEET S

impl!
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