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Abstract
Lentil is the major cultivated pulse crop of Bangladesh. Even if there are available highyielding modern varieties of this crop but because of the higher yield gap, its demand is largely
met by import. Thus, to evaluate the pest-related factors of low yield seven modern lentil varieties
viz. Binamasur-5, Binamasur-8, Binamasur-9, Binamasur-10, BARI Masur-5, BARI Masur-6,
and BARI Masur-8 were assessed to enquire the extent of aphid infestation, foot rot and rust
disease incidence, and severity on seed yield. The experiment was laid out in a Randomized
complete block design during Rabi season at BINA Sub-station, Magura. Data on insects and
disease were recorded at deﬁnite SMW (standard meteorological week) and DAS (days after
sowing). Outcomes divulged that maximum aphid infestation (number of aphids/plant) was noted
between 7th to 9th SMW; where BARI Masur-6 had signiﬁcantly lowest infestation level on 7th and
8th SMW. Summative foot rot disease incidence (%) was most in Binamasur-8 and Binamasur-9,
but least in BARI Masur-6 and Binamasur-5. For rust, the highest incidence (%) was recorded
with Binamasur-8 and Binamasur-5; contrary the lowest was seen with BARI Masur-6 and BARI
Masur-8. Severity index (DSI) of foot and root rot was abundant by Binamasur-8 (72.89%)
and Binamasur-9 (71.56%); conversely, Binamasur-10 (52.11%) and BARI Masur-8 (50%)
had scarce DSI. In the case of rust, BARI Masur-5 (74.00%) showed top DSI accompanied by
Binamasur-8 (58.33%). The utmost seed yield of 8.25 g/plant was produced by Binamasur-10;
in contrast, the least was yielded by Binamasur-8 (5.45 g/plant). Weather factors (temperature,
relative humidity, rainfall) were positively related to the number of aphids per plant. However,
seed yield was negatively aﬀected by aphid population, foot rot, and rust disease incidence.
Overall, Binamasur-10 corroborated having better resilience to biotic and abiotic factors for
delivering desirable economic yield

Introduction
Lentil (Lens culinaris Medik.) or Masur is the leading pulse
crop regarding area and production in Bangladesh. Over 4%
of the total cultivated land area is covered by pulse crops here.
It is termed poor man’s meat because of its high protein 28%,
carbohydrates 59%, iber, other vitamin and mineral contents
[1]. Because of insuf icient production, every year a handsome
amount of pulses are being imported from Australia, Canada,
India, China, Nepal, and Turkey [2]. Globally mean productivity
of lentil is nearly 1.30 t/ha and in India, it is about 0.90 t/ha [3].
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The mean national yield of lentil was 1.25 t/ha in the country;
whereas in the Magura district the average yield was 1.20 t/
ha from 2019 to 20 [3,4]. Though many high-yielding stresstolerant varieties have been released their potential yield is
yet to achieve mainly due to region, soil characteristics, biotic
(insect pest, disease, etc.), and abiotic factors.
Lentil is susceptible to a large number of insect pests and
diseases which causes a signi icant amount of plant mortality
and yield loss [5]. Varietal tolerant or resistant to speci ic pest
disease is an additional advantage of a cultivar by which it
www.plantsciencejournal.com
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can escape or overcome the adverse effects of the infestation.
More than eight (8) insect pests and forty-six (46) diseases
of ive pulse crops (lentil, chickpea, mungbean, grass pea, and
cowpea) have been reported so far in Bangladesh [2]. The
pest status of each insect varies greatly among regions. Loss
of crops might rely on species characters, landscape context,
and patch size [6]. The ield insect pests of lentil includeaphids, cutworms, thrips, bud weevil, pod borers, and in
storage, species of seed beetles Bruchus and Callosobruchus
spp.; these pests can cause severe damage to lentil [7]. Among
them, aphids (Aphis craccivora) are serious enemy insects that
can affect 25% - 50% of standing plants. Aphids heavily fed
on plant parts except for roots by sucking sap and also act as
vectors of many viruses [8]. Aphid infestation results in less
lower set, stunted growth, few pods, and at the ultimate stage
smaller plants may die [9].
In Bangladesh, over 40% of lentil plants are seriously
wiped out by foot and root rot (FRR) disease [10,11]. There
are many root-related diseases of lentil during their growing
period. Such as- foot and rot root or wet root rot disease which
is caused by Rhizoctonia solani [12,13], collar rot by Sclerotium
rolfsii [14], dry root rot by Rhizoctonia bataticola [15], Pythium
ultimatum and P. debarinum [5], black root rot by Fusarium
solani, [16], Aphanomyces root rot by Aphanomyces euteiches
[17] and black streak root rot by Thielaviopsis basicola [18].
Though the above pathogens cause rot disease of the roots,
Fusarium oxysporum and Sclerotium rolfsii initiated FRR are
frequently observed in the tropical and subtropical regions
[19]; which may incur complete yield loss (100%) of lentil
[20]. Root rot is the most devastating soil-borne disease
which mostly occurs during the seedling stage and sometimes
at maturity stages. The disease is characterized by sudden
drying of the plant without showing any yellowing, as seen in
wet root rot. Infected plants are easily pulled out due to rotten
secondary and minor roots. The Colour of the affected roots is
ash and has humorous black, minute sclerotia on and inside
the affected root, which turns the roots brownish to black in
appearance [5].
Rust caused by Uromyces viciae-fabae [21] is another
widespread foliar disease of lentil in countries like- Ethiopia,
Morocco, Chile, Ecuador, Bangladesh, India, and Pakistan,
which can result in crop damage of up to 100% i.e. complete
failure of the crop [22]. An extent of 60% - 69% loss of yield was
reported by this disease in India [23,24]. It occurs during the
early lowering or pod initiation stage in ields and plants look
dark brown to blackish. In typical infected plants, pustules can
be seen on the leaf blade, petiole, and stem. Symptoms start
with the formation of yellowish-white pycnidia and aecial
cups on the lower surface of lea lets and on pods that are
single or in small groups in a circular shape. At a severe stage,
plants shed leaves and dry prematurely without the formation
of seeds [25].
Though aphid is a minor pest its indirect damage to crops is
https://doi.org/10.29328/journal.jpsp.1001068

endless due to its virus transmissible behavior; contrary FRR
and Rust are the two major diseases of lentil in Bangladesh
[26-28] which is very common each year. Both the above
insect pest and diseases affect the lentil growers economically.
Thus, to reduce crop loss in an environmentally and
economically feasible manner selection and cultivation of the
aforementioned insect pest and disease resistant or tolerant
varieties are the best option. Considering this situation, the
present research trial was aimed to ind out the suitable highyielding variety of lentil which can attain desirable seed yield
beneath the above infestations.

Materials and methods
Experimental area
The experiment was conducted at BINA Sub-station farm,
Magura which was under the Agro-Ecological Zone 11 (AEZ)
and belonged to the high Ganges river lood plain; the land
type was high to medium. Soils were calcareous dark grey
loodplain soils and calcareous brown loodplain soils. Organic
matter content in brown ridge soils is low but higher in dark
grey soils. Soils were slightly alkaline in reaction and overall
fertility level was less [29].
Crop and ﬁeld management
This was a Rabi season experiment. The trial plot was
prepared as per the procedure described by Chowhan and
Nahar [30]. Fertilizers were applied considering low soil
analysis interpretation level and applied on soil in accordance
with Ahmmed, et al. [16]. Unit plot size was 3 m × 1.5 m; where
line to line and plot to plot distance were 30 cm and 60 cm
respectively. Seeds were line broadcasted at the rate of 40
Kg/ha i.e. 10,000m2 on 21st November 2019. Before sowing
of seeds they were treated with Provax 200 WP (Carboxin
17.5%) + Thiram 17.5%) of Hossain Enterprise C.C. Limited
at a rate of 3 g/Kg of seeds. After sowing no fungicide or
insecticide was applied up to harvest. Hand weeding was done
30 days after sowing (DAS) and excess plants were thinned
and mulched to maintain desired plant population [31].
Experimental design
A randomized complete block design (RCBD) with 3
replicates was followed for the experiment setup. Replication
to Replication distance was 1m. The only variety was the
treatment. There were 7 lentil varieties namelyV1 = Binamasur-5, V2 = Binamasur-8, V3 = Binamasur-9, V4
= Binamasur-10, V5 = BARI Masur-5, V6 = BARI Masur-6 V7 =
BARI Masur-8.
Thus, the total number of treatment combinations was 21
so, altogether 21 unit plots were assigned.
Data collection and analysis
For a collection of insect (aphid) data, randomly 10 plants
www.plantsciencejournal.com

016

Magnitude of aphid infestation, root rot and rust disease of lentil

were selected from each plot for counting the aphid population.
Data collection was done at weekly standard meteorological
week (SMW) intervals starting from the appearance of pests
to their disappearance. The aphid population was counted in
the morning hours after the dews dried. From the gathered
data average population were calculated with the below
formula [9]Average number of aphids per plant =

a1  a2  a3  a4  a5
5

Here “a” indicates the number of aphids obtained per plant.
Weather data such as temperature, rainfall, and relative
humidity were collected from BINA [32] and Ghosh, et al. [33].
Disease-related data were collected from 10 sampled
plants. Disease incidence (%) were recorded at 30 DAS, 45
DAS, 60 DAS, 75 DAS, and 90 DAS by the following formula
[34]Lentil disease incidence (%) = (Number of infected plants/
Total number of plants) × 100
The prevalence of foot rot disease was measured by
observation of disease incidence and severity of overall
ield symptoms. Disease severity was determined using the
descriptive type assessment key. Foot and root rot of lentil
varieties were evaluated as per the scale (Table 1) described
by Nene, et al. [35].
Table 1: Foot and root rot deﬁning scale details.
Scale value

mortality (%)

Impression

1

0

Resistant

2-3

≤10

Moderately Resistant

4-5

11-20

Tolerant

6-7

21-50

Moderately Susceptible

8-9

≥ 51

Susceptible

Table 2: Rust deﬁning scale details.
Scale value

Symptoms

Impression

1

No pustules visible

Highly
Resistant

3

Few scattered pustules are usually seen after careful
searching

Resistant

5

Pustules are common on leaves and easily observed
but cause no apparent damage

Moderately
Resistant

7

Pustules are very common and damaging, few
pustules on petioles and stems

Susceptible

9

Pustules are very extensive on all plant parts, some
die of leaves and other plant parts

Highly
Susceptible

The core values of the diseases were then converted to the
disease severity index for non-parametric measurements [36]
and expressed in percentage. The disease severity index (DSI)
was calculated as per the formula applied by Das, et al. [12]





summation of all ratings from the sampled plants
total number of assessed plants  the highest score on the scale

https://doi.org/10.29328/journal.jpsp.1001068

Results and discussion
Aphid population at diﬀerent SMW
Initially, at the 5th SMW mean the number of aphids per
plant was seen as lower but it increased over time (Table 3).
The maximum aphid population was observed between 8th
SMW to 9th SMW. At 8th SMW, a signi icantly higher and alike
number of aphid infestation was recorded in Binamasur-9
(V3), Binamasur-8 (V2), and BARI Masur-8 (V7). Aphid numbers
in the varieties were found non-signi icant at 9th SMW and 10th
SMW. But, on the 11th SMW aphids gradually disappeared.
Variation in aphid population was mostly due to weatherrelated factors i.e. temperature, rainfall, humidity, etc. Sowing
time and variety might also be a potential reason for deviation
in a number of aphids/plants; which was well studied by
Islam [40]. Furthermore, El Fakhouri, et al. [41] annotated
similar results on the population dynamics of pea aphid
(Acyrthosiphon pisum Harris) infested at different SMW on
lentil cultivars.
Disease incidence (%) and score

Leaf rust of lentil varieties was assessed according to the
scale (Table 2) explained by Khare, et al. [22].

DSI %

At inal harvest, the seed yield of ten plants was taken from
each plot and the average was calculated to express as yield
per plant (g) at a 10% moisture basis. All collected data (insect
and disease) were statistically separately analyzed with the
ANOVA (analysis of variance) technique through Statistics 10
software [37]. The signi icance of the mean difference was
compared by the LSD (least signi icant difference) test [38,39]
at a 5% or 10% level of probability.

 100

Foot and root rot disease incidence (%) was the most at
30 DAS (Table 4). Eventually, the disease declined as plants
established and became strong. Thus, incidence (%) was
minimized at 45 DAS; but at 60 DAS the infection suddenly
accelerated which was weakened at 75 DAS and 90 DAS.
Cumulative plant mortality with foot and root rot was
higher in Binamasur-8 (V2) and Binamasur-9 (V3); contrary,
BARI Masur-6 (V6) and Binamasur-5 (V1) had the least
mortality i.e. lowest disease incidence (%). As a result, a
mean disease assessment score of “5” and “4” was obtained
by Binamasur-5 (V5) and BARI Masur-6 (V6) implying their
tolerance against foot and root rot. Conversely, Binamasur-8
(V2) and Binamasur-9 (V3) both attained a score of “7” and “6”
respectively which denoted moderate susceptibility of these
varieties (Table 6).
Foot rot is a soil-borne disease that occurs commonly
during the seedling stage. So, at 30 DAS disease infection was
abundant. But at later growth stages, the disease incidence
(%) was reduced. Farhana, et al. [42] ascertained that disease
incidence (%) of foot rot was dependent on location, cultivar
type, and age. Which is conferred by the current results.
In the case of rust disease incidence (%), a mixed trend was
observed (Table 5). During the early stage (30 DAS) symptoms
www.plantsciencejournal.com
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Table 3: Aphid population and pod borer infestation among the lentil varieties during 2020 at Magura Sub-station.
Number of Aphids/plant

Temp. (°C)

SMW

Date and month

05

29 Jan. - 04 Feb.

7.50 a

06

05 Feb. - 11 Feb

13.00 ab

07

12 Feb. - 18 Feb

08
09
10

05 Mar.- 11 Mar

11.33

10.00

13.17

9.50

14.00

11

12 Mar.- 18 Mar

0.33 ab

0.00 b

1.26 a

1.00 ab

0.00 b

V6

6.90 ab

5.5 abc

5.00 abc

3.84 bc

2.39 c

5.80 abc

3.42

0.1

1.92

27.1

9.02

99.2

36.55

12.00 ab

9.00 bc

14.34 a

5.45 c

12.89 ab

5.18

0.1

2.91

27.28

9.88

98.9

35.5

0.20

17.50 cd 26.15 abc

34.50 a

19.00 bc 21.66 bc

9.94 d

27.88 ab

8.99

0.1

5.05

30.85

13.09

99.8

42.9

0.00

19 Feb. - 25 Feb

25.17 ab

32.83 a

33.83 a

22.33 ab 26.83 ab 13.17 b

29.67 a

16.07

0.1

9.02

32.43

14.34

100

40.7

0.6

26 Feb. - 04 Mar

37.33

36.83

19.33

25.33

19.75

NS

11.078

32.48

15.34

100

44.3

25.6

13.83

10.00

7.18

NS

4.03

32.18

14.98

100

37.2

1.8

0.00 b

0.50 ab

1.21

0.1

0.68

34.89

16.94

98.3

37.5

0.00

31.00

Max.

Min.

Morn. Even.

Rainfall
(mm)

15.40 a

23.83

V7

RH (%)

V4

23.67

V5

LoS SEm(±)

V3

V1

V2

LSD0.10

0.15

Figures in a column having diﬀerent letter (s) diﬀer signiﬁcantly at 10% level of probability according to LSD. LoS: Level of Signiﬁcance, SEm: Standard Error mean, RH:
Relative Humidity
Table 4: Disease incidence (%) of foot and root rot of lentil.
Variety

30 DAS

45 DAS

60 DAS

75 DAS

90 DAS

Binamasur-5 (V1)

11.67 b

0.64 ab

3.82 b

1.21 b

0.43 b

Binamasur-8 (V2)

26.70 a

1.43 a

3.88 b

4.19 ab

0.00 b

Binamasur-9 (V3)

16.48 ab

0.56 ab

8.10 a

4.85 a

2.72 a

Binamasur-10 (V4)

12.54 b

0.24 b

4.94 ab

1.78 ab

0.65 b

BARI Masur-5 (V5)

8.96 b

0.20 b

7.26 ab

2.10 ab

0.91 b

BARI Masur-6 (V6)

7.65 b

0.00 b

4.40 ab

2.49 ab

0.69 b

BARI Masur-8 (V7)

15.61 ab

0.20 b

3.84 b

4.65 a

0.37 b

LSD

13.94

1.07

3.87

3.14

1.74

Level of signiﬁcance

0.05

0.10

0.10

0.10

0.10

SEm(±)

6.40

0.60

2.17

1.76

0.97

90 DAS

Figures in a column having diﬀerent letter (s) diﬀer signiﬁcantly at 5% or 10% level of probability according to LSD.

Table 5: Rust incidence (%) of lentil varieties.
Variety

30 DAS

45 DAS

60 DAS

75 DAS

Binamasur-5 (V1)

2.01 a

4.89 ab

2.19 a

2.01 a

1.79 a

Binamasur-8 (V2)

1.85 ab

6.30 a

1.54 ab

2.63 a

1.86 a
1.71 a

Binamasur-9 (V3)

1.34 abc

4.20 ab

1.10 b

1.97 a

Binamasur-10 (V4)

1.07 abc

2.97 b

1.51 ab

1.44 a

0.88 a

BARI Masur-5 (V5)

0.97 bc

3.98 ab

1.50 ab

2.09 a

1.94 a

BARI Masur-6 (V6)

0.82 c

2.02 b

0.88 b

1.61 a

1.11 a

BARI Masur-8 (V7)

0.97 bc

2.70 b

0.59 b

1.33 a

1.45 a

LSD

0.94

2.93

1.02

1.71

2.07

Level of signiﬁcance

0.05

0.10

0.10

0.05

0.05

SEm(±)

0.43

1.64

0.57

0.78

0.95

Figures in a column having a diﬀerent letter (s) diﬀer signiﬁcantly and those with similar letters do not diﬀer at a 5% or 10% level of probability according to LSD.

were less as leaves were not fully developed in all plants. But,
at 45 DAS highest incidence (%) was noted within all the
varieties. At 90 DAS, when the plants reached to maturity
stage; incidence (%) was reduced. It was remarkably noticed
that except 45 DAS rate of rust incidence (%) remained in a
more or less stable state. Collective incidence (%) of rust was
most in Binamasur-8 (V2) followed by Binamasur-5 (V1) and
least in BARI Masur-6 (V6) followed by BARI Masur-8 (V7) and
Binamasur-10 (V4). The average score of least rust infected
varieties was thus identical (score 3). Whereas, a score of “7”
was gained by BARI Masur-5 followed by Binamasur-8 (score
6) (Table 6).
Differences in rust incidence (%) may be attributed to
varietal character, growth stages, and favorable diseasecausing conditions (biotic and abiotic). Negussie and Pretorius
[43] ascribed that rust severity (%) increased subsequently
up to 86 DAS in lentil.
https://doi.org/10.29328/journal.jpsp.1001068

Disease severity index
Regarding foot and root rot, Binamasur-8 and Binamasur-9
showed statistically highest and identical DSI (%) whereas,
comparatively lowest and alike DSI (%) was observed with
BARI Masur-8 and Binamasur-10. DSI (%) of rust was the most
in BARI Masur-5. Reversely, the least and statistically equal
percent of DSI was seen with the rest ive varieties excluding
Binamasur-8 which had a medium level of DSI (%) (Table 7).
Changes in DSI may have occurred due to individual
variety, growth stage, maturity duration and susceptibility,
tolerance or resistance to some speci ic biotic and abiotic
factors. Farhana, et al. [42] concluded that variation in disease
severity (%) was contingent upon soil properties of the
experimental location, plant growth stage, and variety. Which
conforms to the present results.
Seed yield
With aphid, foot rot, and rust effects signi icant
www.plantsciencejournal.com
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Table 6: Average score of foot and root rot and rust disease*.
Foot and root rot

Variety

9

Rust

Impression

Score

Impression

5

Tolerant

5

Moderately Resistant

Binamasur-8 (V2)

7

Moderately
Susceptible

6

Moderately Resistant

Binamasur-9 (V3)

6

Moderately
Susceptible

4

Resistant

Binamasur-10 (V4)

5

Tolerant

4

Resistant

BARI Masur-5
(V5)

5

Tolerant

7

Susceptible

BARI Masur-6
(V6)

4

Tolerant

3

Resistant

BARI Masur-8
(V7)

6

Moderately
Susceptible

3

Resistant

Correlation coeﬃcient and regression equation for
aphid population and weather factors
Different weather parameters had correlation with the
number of aphids per plant in lentil. SMW (r = -0.063) has
negative correlation, maximum (r = 0.130) and minimum
(r = 0.167) temperature (°C) (Table 8) have positive correlation
with number of aphids in lentil.

*based on a scale of 1-9 as per Table 1 and Table 2.
Table 7: Disease severity index (%) of lentil varieties.
Variety

Foot and root rot

Rust

Binamasur-5 (V1)

55.33 bc

38.44 c

Binamasur-8 (V2)

72.89 a

58.33 b

Binamasur-9 (V3)

71.56 a

35.78 c

Binamasur-10 (V4)

52.11 c

34.33 c

BARI Masur-5 (V5)

67.78 ab

74.00 a

BARI Masur-6 (V6)

54.33 bc

31.89 c

BARI Masur-8 (V7)

50.00 c

33.22 c

LSD

14.91

13.58

Level of signiﬁcance

0.05

0.10

SEm(±)

6.84

7.62

Figures in a column having a diﬀerent letter (s) diﬀer signiﬁcantly and those with
similar letters do not diﬀer at a 5% or 10% level of probability according to LSD.
Table 8: Correlation coeﬃcient and regression equation for aphid number and
weather parameters.
Weather parameters
SMW

Correlation coeﬃcient

Regression equation

R² value

R - value

0.004

-0.063345531

y = -0.3129x + 17.64
y = 0.4828x + 0.1563

Max. Temp. (°C)

0.017

0.130373844

Min. Temp. (°C)

0.0279

0.166934257

y = 0.609x + 6.995

Morn. RH (%)

0.6665

0.816412292

y = 12.946x - 1272.4

Even. RH (%)

0.6869

0.828823625

y = 2.5978x - 86.791

Rainfall (mm)

0.2972

0.545179814

y = 0.6109x + 12.663

‘y’ denotes the mean number of aphids per plant and ‘x’ denotes the respective
weather parameter(s).

distinctions in seed yield of the studied lentil varieties were
noted. Binamasur-10 produced the utmost amount of seed
yield per plant followed by BARI Masur-8 and BARI Masur-5.
Contrary, the least seed yield was obtained from the variety
Binamasur-8 followed by Binamasur-9 (Figure 1).
The seed yield of the varieties depended on several factors
during their life cycle. Insect infestation and disease incidence
or severity were different among the varieties; hence yield
was more or less deviated. Alteration in seed yield may have
luctuated due to physiological, genotypic, and agronomic
properties among varieties. Binamasur-8 and Binamasur-9
were much affected by the aphid, foot rot, and rust compared
to the other varieties which ultimately re lected in seed yield.
Roy, et al. [44] indicated differences in seed yield of multiple
accessions of lentil due to the genotypic, growing season,
location, and stress factors.
https://doi.org/10.29328/journal.jpsp.1001068

6

8.01 ab

Binamasur-9

6.54 cd

Binamasur-8

7.02 abc

Binamasur-5

8.25 a

5.93 cd

0

5.45 d

3

6.68 bcd

Seed yield/plant (g)

Score

Binamasur-5 (V1)

Binamasur-10 BARI Masur-5 BARI Masur-6 BARI Masur-8

Varieties

Figure 1: Seed yield of diﬀerent lentil varieties at ﬁnal harvest.

Salve, et al. [45] reported that the aphid population
exhibited a non-signi icant positive correlation with maximum
and minimum temperature (°C). Zada, et al. [46] observed
that the correlation between the C. Pomonella population
and weather parameters revealed that mean maximum
temperature showed a signi icant positive association.
In contrast, morning RH (r = 0.816), evening RH (r = 0.829),
and rainfall (r = 0.545) had a strong positive correlation with
the number of aphids per plant in lentil.
Kumar and Kumar [47] found similar results as
populations of aphids were positively in luenced by relative
humidity. Salve, et al. [45] reported that the aphid population
showed a highly signi icant positive correlation with morning
relative humidity and evening relative humidity and a positive
correlation with rainfall.
Relationship between seed yield and aphid population
The predicted linear regression line was displayed a
downward slope, i.e. y = -13.217x + 387.69, with regression
coef icient R2 = 0.5054, where ‘y’ denoted the predicted seed
yield of the crop and ‘x’ stood for mean aphid population per
plant. The estimated regression line indicated that with the
unit rise in the aphid population, there existed possibilities of
seed yield reduction by 13.217 g/m2 (Figure 2).
Neupane, et al. [8] noted a unit rise in the aphid population
might reduce seed yield by 9.584 kg/ha. Agrawal, et al.
[48] also observed that signi icant and positive correlation
between yield loss and aphid density. Paudel, et al. [49]
detected a signi icant relationship between pea, aphid density,
and relative economic yield for the plants infested during the
reproductive stage (45 days after emergence).
Relationship between seed yield and disease incidence
The predicted linear regression lines were displayed a
www.plantsciencejournal.com
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downward slope, i.e. y = -4.377x + 291.57, with regression
coef icient R2 = 0.5269, where ‘y’ denoted predicted seed
yield of the crop and ‘x’ stood for disease severity incidence of
foot and root rot and y = -12.787x + 314.17, with regression
coef icient R2 = 0.5269, where ‘y’ denoted predicted seed yield
of the crop and ‘x’ stood for disease incidence in case of rust.
The estimated regression line indicated that with the unit rise
in disease incidence, there existed possibilities of seed yield
reduction by 4.377 g/m2 and 12.787 g/m2 (Figure 3).

Seed yield (g/m2)

300

y = -13.217x + 387.69
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200
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