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Six soybean lines were evaluated for resistance to Southern bean mosaic virus (SBMV) under
scre‘enfgouse condf_nons. The trial was laid out using completely randomised design with four
rephcarfops.‘ Seedhng‘s were mechanically inoculated with the virus at 10 days after sowing
Disease Incidence, disease severity (scale 1 - 5: 1 = apparently healthy plants, 5 = severe

. re recorded. Data were subjected to Analysis
of Variance (ANOVA ) at 5 % level of probability. One hundred percent infection was obser{ed

aisease severity was significantly lowest in TGX 2007 — 1 (2.4). The same

: n number of leaves per plant ((5.1 %)), leaf
diameter (5.9 % ), number of branches per plant (14.3 %), number of pods per plant (12.5 %),

and seed we;'ghtp_er plant (6.3 %). The presentresults indicated the potential of TGX 2007 — 1F
as a source ofresistance gene (s) for breeding Soybean cultivars against SBMV disease.

Keywords: Disease severity; pathogenicity: seed weight; Southern bean mosaic virus;
Soybean

Introduction

Soybean (Glycine max [L.] Merr.) is one of the major legume crops growrn in sub-Saharan
Africa. The plant originated in Asia, where it has two wild relatives (Carpenter and Gianessi,
2000). It later spread to Europe, America and other parts of the world in|the 18" century
(Ngeze, 1993). In the year 2013, about 276 million tonnes of soybean was produced worldwide
(FAO, 2013). The United States of America was the highest producer with approximately 32 %
of the world output, followed by Brazil (30 %), Argentina (17 %), China (5 Po), India (4 %),
Paraguay (3 %), and Canada (2 %), while output from all other countries waslabout 7 % of the
overall (FAO, 2013). The crop is beneficial in cereal cropping system because it contributes
substantially to soil fertility (Yusuf et al.,, 2006). Soybean is used to s pplement cereal
foodstuff in many instances because cereals have low protein content and dre imbalanced in
essential amino acid composition. Studies have shown that cereal grains do not supply
adequate protein for satisfactory growth of infants and chilt:!ren or for the b d||y: maintfanance
of adults (Singh et al., 2008). Consequently, soybean protein r!a_s been the subject of intense
investigation and has played an increasing role in human nutrition over the|last few decades

(Riaz, 2001).

contains 36 % protein, 19 % oil, 35 % carbohydrate, § % minerals and
sDerx.}:eiaO ?{El?haerl gji‘ldponents such as wfi,tamins, iIsoflavones ancl_ saponins (Liu, 1997{ ; Kanchana et
al., 2016). Nigeria is the largest producer of soybean in suﬁb:Saharan Africa (SSA) but
sroductivity is usually low. According to FAO (2013), about six million tonne: of soﬁbean wsre
hroduced in Nigeria in 2013, from 6 million hectjares Df land. Low productivi c_Jf t' e CFOSDBMB\?
been partly attributed to several virus diseases including Southern bean masaic WES |:,( i
genus Sobemovirus) (Thottappilly & Rossel, 1992). It is t_ransrmssuble_ by sap agh fs-ek e;
Infected plants elicit symptoms such as vein clearing, mosaic, and |e_af distoytion ( oyszmaent
al., 1997: Taiwo, 2001). Adoption of resistant soybean cultivars remains the‘d est‘ga:ﬂaugmes .
strategy against SBMV disease. Therefore, this study was conducted to iglentl

SBMV resistance genes for genetic improvement of soybean germplasm.
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h“[aterials and Methods
Virus inoculum and maintenance: The SBMV Inoculum used wa

at the Department of Crop Producti '
: , on, Federal University of T |
physical properties have been described by Taiwo (2001)t¥50yb:&c: Tgff?;é: JT), Minna, 1ts
. eS i

12(1), March, 2016 1

SBMV were preserved on nonabs n n N airtight vial b¥tt es. The
: . orbe t CDUZO WDD' over Si“CE ' Irti t ”:
. - ‘ gF.".lS INn a '
I I W :" n . ”l IShe by

rubbi : .
w/v)mv?i ttr:]einuc?czel;t[ii?}f ;urffface with virus extract after grinding SBMV-infected legy :

phosphate monobasic. 0 [l]Jl Slf} ﬁH 7.2 ‘(D.I.M sodium phosphate dibasic, D.IME pista (51 10;

r 0. ethylene diamine tetra acetic acid and 0.001M L-cyste|ne pe: ;Ittjim

; re

of distilled water). Distilled
- water ' the i
s o was applied to the Inoculated plants in order to remove

Natio i

e ?ﬁé iz;ia;:nReseerarcllw Institute (NC.RI), Baddegi, Niger State, Nigeria. They were selected

SRt Baies egr mplasm bank_ designated for improvement against biotic stresses at the
€ sown in plastic pots (30-cm diameter) under screenhouse ccj\ditions (28

tl:eo:.ulatl?n, Data Collecthn and'An.aIysis: Seedlings were mechanically inoqulated with
the virus a 10 days after sowing. Grinding and inoculation procedure were acco plished as
lrfdrcated abovg. Both inoculated and uninoculated plants were observed for disease incidence
disease sever!ty, growth and vyield performance. Disease incidence was apsessed a;
percentf:lge of inoculated plants showing virus disease symptoms for the first two weeks after
Inoculation (WAI). Disease severity was recorded from 2 to 5 WAI, based on 1 - 5|visual scale

(Arif a_nd Hassan 2002). On 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 %),_ leaf distortion and stunting; 5 = severe mosaic (>70 %), stunting and death of plants.
Both virus inoculated and healthy plants were assessed for growth and yield characteristics.
Data collected were subjected to analysis of variance (ANOVA) using the general linear model

(PROC GLM) tool of SAS (Statistical Analysis System, 2008).

Results

Incidence and Severity of Southern Mosaic Virus
Symptom expression started one week after inoculation (WAI) and at 2 WAI 10(%% infection

was observed irrespective of the soybean genotype. The inoculated plants showed typical
symptoms of SBMV infection but at varying levels. At 2 to 4 WAI, the differences in severity
scores among the infected plants were not significant (p>0.05). However, TGX 2007 -1F
exhibited consistently lowest level of infection (score = 1.7) (Fig. 1). At 5 WAI, the differences
in reactions of soybean lines to SBMV pathogenicity and severity were statistically significant
(p<0.05). The lowest severity score was obtained in TGX 2007 -1F, followed by TGX 1951 -3F.
Intermediate level of infection was observed in the remaining genotypes but|the highest
symptom score was found in TGX 2005 -1F (score = 3.3), which was not significaptly different
from the value observed in TGX 1990 — 46F. The uninoculated plants of all the gerjotypes were

apparently healthy and showed normal green leaf colouration.
Effect of Southern bean mosaic Virus on Growth Parameters

Virus infection affected growth and development of the inoculated plants as shown in Table L.
With the exception of TGX 2007 -1F, uninoculated plants (33 to 41) produced significantly
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higher number of leaves than their infected counterparts (15to 37) (Table

the infected plants of TGX 1990 - 46

7). In TGX 1951 - 3F, TGX 1990 — 57F,
reduction was 44 .4, 47.2, and 45.5 %,

number was most conspicuous in
2007 - 1F was least affected (5.1

plants produced broader leaves than infected plants. However, in TGX 1990
2007 - 1F, there was no significant (p> 0.05) difference between the

1990 - 46

plants (97.5to0 102.5 ¢m). Height reductions of the infected plants in TGX 1990
2007 - 3F were 30.8 and 32 %, respectivel

Were greater than 40 %. Branch
Inoculated soybean lines produced
to 16) but there was no significant c

(68.8 %), followed by TGX 1990

reduced by 50 % in TGX 1990 — 57F a

reduction observed in TGX 1951 -3F

Effect of Southern bean mosaic Virus on Yield and Yield Components

Ng was more profuse in healthy than iﬁfeded plants.
ower number of branches

ifference between the number of branches pf infected and
healthy plants in TGX 2007 — 1F. Reduction in number of branches was highest in TGX 2005 - 1F

Mathematics and Education (JOSTMED), 1 2(%), March 2016 M

1). Reduction in leaf
F(63.4 %) while TGX

. _ dand TGX 2007 - 3F |eaf
respectively. In inoculated plants of TGx 2005. - 1F

and the value was approximately 59 o

- 3/F and TG
ter of infected
eter (34.2 %,
ameter was also relatively

leaf diam

generally shorter (57 and 69 cm) than healthy

~46F and TGX
Y. In the remaining genotypes, height reductions

(5 to 12) than healthy ones (12

S——— S— r-r' il -

46F (58.8 %). Furthermore, number of| branches was

nd TGX 2007 - 3F, which was relatively lower than 53.8 %

Flowering was earlier in healthy plants (39 to 45 days after sowing) than the infected ones (41

in the infected

to 50 days after sowing) (Table 2). Days to flowering was delayed for two days
plants of TGX 2005 - 1F and TGX 2007 — 1F. In TGX 1990 — 57F and TGX 2007 -

- 3F, number of

days to flowering was increased by three days while the remaining genotypes flowered five

days later than their healthy counterparts. Number of days to pod formation

of the healthy

plants varied between 48 to 52 days after sowing while in the infected ones, it tanged from 48

to 52 days. However, both the infected and healthy plants of TG)( 2005 - 1F and
produced pods at the same time (52 days after sowing). Podding was most delz

TGX 2007 — 1F
yed in infected

plants of TGX 1951 — 3F (6 days), followed by TGX 2007 — 3F (5 days). In TGX

990 - 57F and

— 46F, podding was delayed for two and three days, respectively. Southern bean
;?J)s(a?f 3i0rus affecfed podgprnd uction (Table 2). Healthy plants produced 7 to 24 pods per plant
while diseased plants produced pods ranging from 2 to 21 per plan]:. Apart from [TGX 2037 *-.1F,
number of pods in healthy plants was significantly hl_t_:;her than the infected ones. Pm::lreh_uchtu:;n
was lowest in TGX 2007 - 1F (12.5 %) while values.m other genotypes were gepera 'IXG 1g2.0r51
all, TGX 2007 — 3F suffered the greatest pod reduction (71.4 %), closely followed by TGX 20

— 1F (69.2 %) and TGX 1951 — 3F (63.2 %). Furthermore, pod reduction wa
1990 — 46F (60 %) than TGX 1990 -57F (53.8 %).

Seeds of some infected plants were tiny and deformed. On the other hand,

higher in TGX

healthy plants

produced large seeds with normal shape. In diseased plants, seed weights varig¢d between 0.5

and 5.9 g which were different from 1.1 to 6.3 g observed in the healthy p

ants. With the

ption of TGX 2007 — 1F, seed weights of infected were significantly different from healthy
exce /

- ibi the lowest reduction in seed w
 Whereas TGX 2007 - 1F exhlblted v
Etljabr;intial weight loss was observed in TGX 1951 - 3F (76.2 %), TGX 1990

bight (6.3 %),
57F (74.2 %),

| ~ 46F
and TGX 2005 — 1F (63.6 %). Seed weight was reduced by 45.5 and 36.4 % in TGX 1990 — 46

and TGX 2007 - 3F, respectively.
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Appearance of disease symptoms on all the in i
evaluated soybegn lines was immune to SBMV. Tﬁguéiﬁztgﬁgt;b?edrﬁs;egntggt n’?“e of the
Ii:ligltss ;e;eniorgsmtentwith previous ﬁndings (Thottappilly and Rossel, 1992), A|$V;|:1§culated
e t‘b'IY ptoms were in agre:eme_nt W|t_h the findings of Gergerich and Dol‘af‘fqggvawmg
ptibility or resistance to virus infection is determined by plant genotyée ‘The?;f;hat
: re,

disease severity was vari m ff
ariable among the geno t ' '
oy g genotypes because of the di €rences in their genetic

Its virulence
nomenon was encountered when some sweet

_ re infected with Cucumber mosaic vir itikaité
Lgaf qlameter plays a significant role in photosynthe iss (ﬁ{ﬁfi
hip with plant growth and development. Infected plants were
e?jf t!'le '?ffec’i Ef thhe virus on their physiology. Earlier, Taiwo and
; . significant height reductions when some cowpea pla
Inoculated with SBMV., Diseased plants produced fewer branches as a congequﬁngs o?fﬁz
stresses posed by the virus. The observation on the number of branches in infected and healthy
plants of TGX 2007 - 1F was somewhat comparable which suggests some level of its tolerance

to the pathogen. This pa rtly reveals the vulnerability of other genotypes to SBMV.

pepper (Capsicum annuum L.) genotypes w
and Urbanaviciene, 2010). e "

turn has a direct relations
gepgrally shorter because
Akinjogunla (2006) report

There was no uniform number of days to flowering between diseased and healthy plants dueto

adverse effect of SBMV on physiology of the infected plants. A similar result was teported by
Salaudeen (2014) when some rice cultivars were infected with Rice yellow mottle vidus (RYMV).

Non-uniform flowering could cause a serious setback to large scale soybean |production
because plants would not mature at the same time. This in turn would affect siljnultaneous
harvesting of large fields. Again, the fact that number of days to flowering in the infected plants
of TGX 2007 — 1F was similar to their healthy counterparts reveals that the genotype probably
contains SBMV resistance gene (s). The disparity in number of days to pod formation among
the infected soybean lines was probably a carryover effect of non-uniform numbef of days to
flowering. Generally, pod production was better in the healthy than infected plants,|confirming
that SBMV is an economically important virus disease of soybean (Taiwo, 2001). Reduction in
seed weight was relatively lowest in TGX 2007 — 1F probably because it was toleraht tp SBMV.
The present results indicated that SBMV could be a limiting factor for soybean production. The
line TGX 2007 — 1F which exhibited the lowest reductions in leaf diameter, numbe-:r f branches
per plant, number of pods per plant, and seed weigh_t per plant t_:ould b_e a possible source of
resistance gene (s) for breeding soybean cultivars against SBMV disease in the study area.

—p— TG 1981 < 3F —a e TGX 2008 - 1F
_m-- TGX 1990 - 46F —ag— TGX 2007 - 1F
—a -~ TGX 1990 < STE e TGN 2007 - 3F
3.5
-9

. NS
- o

Disease severtty

Weeks after inoculanon

' ' ' hern
Fig. 1: Progress of disease severity in soybean plants inoculated with Sout

bean mosaicvirusina screenhouse
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Number of leaves Leaf diameter Plant hej
ght N
Soybean Infec?eetrj Dlagl trol - - umhig?;!barspmes
Sopen__ ted _Contro Infected _ Control __Infected  Control f -
20 36 2.6° 3.7 58.0° 102.5° ne%@ o
TGX 1990 -46F  1gb 41° 2.5° 3. 68.5° 53 ﬁh' A
TGX 1990 - 57F 19° 36? 2.8 31 57,50 gg'[}ﬂ Sh o
Ei ;UDS - 1F 16" 39° 2.7 3:3* 60* 5 190?1'50* 6‘* 12:
B 233; - IF 37h 39° 32 3.4 57.0° 100,5? 152a 16“
3F 18 33 2.3° 2.7} 69,0° 101,5? 6° E

Means followed by dissimilar |

- etters withi i iani
Significant Difference (LSD) thin the row differ significantly (p< U.OSL by the Least

Table 2. Yield attributes of healthy and Southern bean mosaic vilrus-infected

soybean plants under screenhouse conditions

ﬂow[;?i?g tEDnD ) Days t(u:';i1 Et;dding Pods per plant  Seed vs;eight per plant
' - (no.) (a) |
Soybean Infected Control  Infected Control  Infected Control Infgcted Control |
TGX 1951 -3F  50° 45° 54 48" 7 19° 0.5 21" I
TGX 1990 —46F 46° 41° 512 48° 4° 10° 0.6° 11°
TGX 1990 -57F 43° 40° 50° 48° 6° 132 0.8 3.1°
TGX 2005 -1F  43° 41° 52° 52° 4 13 0.8° 2.3
TGX 2007 -1F  41° 39° 52° 52° 21’ 24° 5.p° 6.3°
TGX 2007 -3F  44° 412 532 48" 2" o 0.p° 1.1

Means followed by dissimilar letters within the row differ significantly (p<0.
Significant Difference (LSD)

e

5) by the Least
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