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Field experiments were conducted in the Agricultural Research Institute, Uyole, using five susceptible
maize varieties during 2013 and 2014 growing seasons. The varieties were used to determine yield
losses due to northern leaf blight disease in Mbeya Region of Tanzania. The trials were laid out in two
blocks of E. turcicum inoculated and Mancozeb treatment arranged in randomized complete block
design in three replicates. Five fungicide sprays were done at weekly interval, starting from 35 days
after planting (DAP) while disease inoculation was done twice at 35 and 45 DAP, using whorl placement
technique. Data on disease severity index were collected using visual scale of 0-5, and grain yield of
each treatment was recorded after harvest and drying. Such data were subjected to analysis of
variance, correlation coefficient and coefficient of determination (R²). Means were separated using
Turkey’s-Kramer simultaneous test at P≤0.05. Results indicated that Mancozeb sprays enhanced maize
grain yield by 30 to 46.6% and 1000-grain weight by 19 to 24%. Disease severity index range of 78.7 to
95.7% indicated that Bora, Kilima, Situka-1, Staha and TMV-1 varieties were more susceptible to
Northern leaf blight (NLB) disease. Yield losses ranged from 46 to 62.8% in grain yield (tons/ha) and
31.9 to 38.9% (g/plot) in 1000-grain weight. Disease severity index assessed at silking dry stage had a
strong relationship to yield in all the varieties, but varied from Kilima (r = - 0.7617, R² = 0.580, P ≤ 0.078)
in 2014 to Staha (r = - 0.9901, R² = 0.9803, P ≤ 0.001) in 2013 in grain yield. The minimum relationship
between1000-grain weight and severity index of NLB was recorded in Staha (r = - 0.9300, R² = 0.8649, P
≤ 0.007) in 2013. The grain yield was enhanced and crop loss models indicated good fitness with strong
and reliable validity in all the varieties, and as such can be used to estimate potential losses of maize
caused by NLB disease in Mbeya, Tanzania.
Key words: Zea mays, northern leaf blight, yield loss, Tanzania.

INTRODUCTION
Maize is an important food crop extensively grown in both
developed and developing countries of the world
(International Maize and Wheat Improvement Centre
(CIMMYT) and IITA, 2011). About 100 million hectares

are under cultivation in 125 developing countries
(FAOSTAT, 2010), with an annual worldwide production
of 822 and 817 million tons in 2008 and 2009,
respectively (Food and Agriculture Organization (FAO),
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2009, 2010). The demand for maize is estimated to
double by 2050 (Rosegrant et al., 2008; Yan et al., 2011).
Northern leaf blight of maize (Zea mays L.) caused by
Exserohilum turcicum (Pass.) Leonard and Suggs (syn.
Helminthosporium turcicum (Pass.) is almost ubiquitous
in all the countries where maize is grown and is a threat
to maize production in many areas of the world
(Pandurangegowda et al., 1993; Carlos, 1997; Harlapur
et al., 2000; Muiru et al. 2010).
In East Africa, the disease has been reported as an
important foliar fungal disease of maize, resulting to
substantial yield losses (Nkonya et al., 1998; Muriithi and
Mutinda, 2001; Pratt et al., 2003; Ramathani et al., 2011).
The disease epidemics commonly occurs in cool humid
regions characterized by heavy dew during the growing
season (Jordan et al. 1983; Dorothea et al. 1998; Juliana
et al., 2005), temperature range of 20-27°C, relative
humidity from 90-100% and low luminosity and the
presence of large amount of inocula (Ullstrup, 1970;
Shurtleff, 1980; Hennessy et al., 1990; Bentolila et al.,
1991; Khatri, 1993; Gregory, 2004; Levicet al., 2008).
Northern leaf blight causes premature death of blighted
leaves and results in significant yield reductions due to
loss of photosynthetic leaf areas to blighting (De Vries
and Toenniessen, 2001; Veerabhadraswamy et al.,
2014). Severity of 40-70% on susceptible variety and
yield loss of 60% have been reported in Tanzania
neighbouring countries of Zambia, Uganda, Kenya, South
Africa and Ethiopia (Simelane, 2007). High infection of E.
turcicum diverted sugar from the stalks for grain filling
resulting to crop lodging (Ferguson and Carson,
2004).When the disease is established before silking and
spreads to upper leaves during grain filling, severe yield
losses can occur (Ullstrup and Miles, 1957; Raymundo
and Hooker, 1981). Yield losses of as high as 98% have
been reported (Chenulu and Hora, 1962; Kachapur and
Hegde, 1988).On average, grain yield losses of maize
due to NLB ranged from 15-50% (Perkins and Hooker,
1981; CIMMYT, 1985; Nwanosike et al., 2015a) however
varies based on the plant stage when infection occurred,
severity of disease and the resistance of the maize
genotype (Jha, 1993).
Leaf position in maize and other cereals contributed
significantly to yield. Reports have shown that, top,
middle and bottom leaves contributed approximately
10:5:1%, respectively to grain yield(Hooker, 1979; Bowen
et al., 1991). The first and second leaves above the ear
contributed significantly to yield and their mechanical
removal reduced yield by 32% (Levy and Leonard, 1990).
Based on entire leaf canopy and leaf positions, several
models have been reported (Raymundo and Hooker,

1981; Perkins and Pedersen, 1987; Campbell and
Madden, 1990; Harlapur et al., 2005) for predicting and
estimating NLB disease. However, Perkins and Pedersen
(1987) reported that critical point (CP) and area under
disease progress curve (AUDPC) models gave relatively
good fit of r² = 0.68 and r² = 0.66, respectively.
Seed treatment and application of fungicides (Raid,
1990, 1991; Patilet al., 2000; Wise and Muelle, 2011;
Reddy et al., 2013; Veerabhadraswamy et al., 2014;
Wathaneeyawech et al., 2015), host plant resistance and
tolerant genotypes (Degefu, 2003; Harlapur, 2005;
Ramathani et al., 2011), field sanitation and conventional
tillage (de Nazareno et al., 1993), sowing date (Ngugi et
al., 2000; Fininsa and Yuen, 2001; Rai et al., 2002) and
crop rotation (Pataky and Ledencan, 2006; Lipps and
Mills, 2011) have been recommended for management of
NLB. Despite these control measures, NLB continues to
be a major constraint in maize production worldwide.
Previous reports have shown variations among genetic
background of different maize varieties and cultural
practices in different regions and countries. This spatial
and temporal variation makes it difficult to develop
common strategies to combat northern leaf blight
disease.
In Tanzania, among the diseases adversely affecting
productivity, ubiquitous incidence of maize leaf blight in
the pre-harvest stage was prominent particularly in the
highlands of Mbeya and Arusha regions (Nwanosike et
al., 2015b). Mbeya region is a major maize producing
area in the Southern High lands of Tanzania. The climate
varies from tropical to temperate, with altitude ranging
from 400 and 3,000 masl. Temperatures are warm in the
lowlands and cool in the highlands with cumulative
rainfall between 750 to 3,500 mm annually (Bisanda et
al., 1998). Such environmental conditions according to
Nwanosike et al. (2015b) favoured NLB development and
may be responsible for relatively low grain yield of 1.3 to
1.5 tons/ha (Rowhaniet al., 2011). The study therefore
aimed at determining yield losses associated with
northern leaf blight in five commonly grown varieties of
maize and to develop yield loss models for estimating
potential losses caused by E. turcicumin maize.

MATERIALS AND METHODS
Study area and field management
Field experiments were conducted at Agricultural Research
Institute, Uyole in Mbeya Region 2013 and 2014 growing seasons
using five commonly grown maize varieties under artificial
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inoculation. The maize varieties were Bora, Kilima, Situka-1, Staha,
and TMV-1. Plots were established and maintained in the same
field for the two growing seasons. Field experiments were laid out in
Randomized Complete Block Design (RCBD) in three replications.
The trial was conducted in paired blocks with E. turcicuminoculated
and Mancozeb fungicide treatments (Harlapur, 2005). Four maize
seeds were planted per hole and thinned to stand density of about
68,000 ha-1, in a plot size of 3 m × 5 m, separated by 75 cm, 30cm
and one meter inter-row, intra-row and inter plot/replicates,
respectively. Thereafter, ten stands each were randomly selected at
the two middle rows of each plot and tagged. Such stands were
used for disease assessment.
The protected block was sprayed with 0.25% Mancozeb (Dithane
M45, 80% WP) at 1.68 kg/ha (Patakyet al., 1998;Harlapur, 2005)
using 15-L-knapsack sprayer while the unprotected block was
inoculated with pure culture of E.turcicumisolates, mass produced
in sorghum seedsand used for maize inoculation using the whorl
placement technique (Adipalaet al., 1993; Veerabhadraswamyet al.,
2014). Plants in the two middle rows were inoculated by placing
about 10 infected sorghum seeds on five whorls of each stand (50
seeds per stand). Inoculation was done twice at 35 and 45 DAPat
1600 h and thereafter spread with water using a 15-L-knapsack
sprayer (Harlapur, 2005) to disperse conidia for infection.Five
fungicide sprays were done, starting from 35 DAP and thereafter,
maintained at intervals of 7 days. To avoid inter-plot dispersal of
inoculum and drift of the fungicide, three rows of tall and late
maturing local variety of maize presumed to be resistant to northern
leaf blight were planted between the protected and inoculated
blocks. Blanket application of Dimethioate insecticide was applied
twice, 30 and 45 days after planting at commercial recommendation
in the two blocks to avoid insect damage. Agronomic
recommendations for maize production were observed.

Northern leaf blight assessment
Disease severity were recorded based on percent leaf area infected
at the silk dry stage using visual scales of 0-5 as described by
CIMMYT (1985) and Durrishahwar et al. (2008) with modification.
Disease severity rating was as follows; 0 = leaves free from
infection, 1 = a few restricted lesions on the lower leaves (≤ 5 %), 2
= several small and large lesions on many leaves (5.1-10%), 3 =
numerous small and large lesions on many leaves (10.1-25%), 4 =
many enlarged and coalesced lesions on many leaves above the
cob (25.1-50%) and 5 = several coalesced lesions, leaf showing
wilting, tearing and blotching typical blight symptoms (> 50%).
Severity scores were converted to percent disease index as
described by Wheeler(1969).After harvesting, grain yield and 1000grain weight were calculated from weight of hand threshed maize
and converted to tons/ha and g/plot after adjusting to 15.5%
moisture content with ‟Mini GAC Moisture tester” by Dickey-John
Corporation Auburn, Illinois, USA. Such data were used to
determine yield losses.

Data analysis
Data were subjected to combined analysis of variance
(ANOVA).Means that showed significant differences were
compared using Turkey’s-Kramer simultaneous test for data at P≤
0.05 (Steel et al., 1997). Data on grain yield and 1000-grain weight
were used to evaluate grain yield losses and grain yield
enhancement of Mancozeb fungicide over the inoculated plots for
each variety in the two growing seasons. E. turcicum inoculated
treatments were expressed as a percentage of Mancozeb treated
plots as described by Harlapur (2005).
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Where, Vp = Value of protected plot, Vu = Value of unprotected
plot.
Yield enhancement by the Mancozeb fungicide sprays on each
variety was calculated by the modified method of
Veerabhadraswamyet al. (2014) as described below;

Crop loss assessment model
Crop loss assessment models were developed for each of the five
varieties using grain yield (tons/ha) and 1000-grain weight (g/plot)
in 2013 and 2014. The grain yield, 1000-grain weight values and
the percent disease index (PDI) values were used to study the
relationship between northern leaf blight severity index and losses
in the maize varieties used (Nwanosikeet al., 2015a). Critical point
models for northern leaf blight of maize were developed using
simple linear regression functions;
Y = a + bx
Where; Y = the yield loss, ‘a’ = constant, ‘b’ slope and ‘x’ = per cent
disease index (PDI). Yield expressed as a percentage of the
average yield of Mancozeb treated plots were used as the
dependent variable. Selection of the best fitting models were based
on correlation coefficient (r), which showed the relationship
between dependent and independent variables, 2) coefficient of
determination (R2), which indicated the proportion of the total
variation explained by the model and 3) F-statistics, which tests the
significance of the regression model (p < 0.05) as described by
Perkins and Pedersen (1987). Genstat 14th edition (PC/window7,
2013), IBM SPSS statistics 20 and XLSTAT 2015 version software
statistical packages were used for analysis of data.

RESULTS
Northern leaf blight(NLB) severity index indicated
significant differences (p ≤0.05) in Mancozeb treated and
E. turcicum inoculated plots with means of 23 and
88.9%, respectively (Table 1). Severity index of NLB
ranged from 78.7% in Situka-1to 95.7% (Bora) in the E.
turcicum inoculated plots, with relatively low disease
severity index in Mancozeb treated plots (23%).The study
revealed high E. turcicum pressureattributed tofavourable
climatic factors in Mbeya.
In terms of grain yield, Mancozeb significant increase
yield (3.31 tons/ha) over the 1.51 tons/ha recorded in E.
turcicum inoculated plots (Table 1). When yield was
measured in1000 grain weight,there were no significant
differences (P ≤ 0.05) in both Mancozeb treated and
E.turcicum inoculated plots.However, Mancozeb sprays
indicatedhigh grain weights (340.3 g/plot) compared
toE.turcicuminoculated plots (219.8 g/plot). Such results
indicated grain yield enhancement of 30% in TMV-1 and
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Table 1. Effect of Mancozeb and E. turcicum inoculation on development of northern leaf blight and yield of maize in Mbeya during the
2013 and 2014 growing seasons.

% Disease severity index
Variety

Mancozeb
treated

E. turcicum
inoculated

Bora
Kilima
Situka-1
Staha
Tmv-1
Mean
Cv

28.3a
20.0b
20.0
26.7a
20.0b
23.0
18.8

95.7a
88.3ab
78.7b
87.3a
94.7a
88.9
7.2

Grain yield
Grain Yield (tons/ha)
1000-grain wt (g/plot)
Mancozeb
E. turcicum Mancozeb E. turcicum
3.15
1.28b
350
214.3
3.22
1.68a
336.7
217.6
3.47
1.61a
343.3
233.6
3.43
1.25b
340
214.3
3.23
1.74a
331.7
219.2
3.31ns
1.51
340.3ns
219.8ns
17.8
6.7
4.1
6.3

% Grain yield loss
Grain yield

1000-grain wt

58.2
45.3
51.7
62.8
46.0
52.8
-

38.7
35.3
31.9
36.9
33.8
35.3
-

% Yield enhancement in grain yield
and 1000-grain weight

Means followed by the same letter in the same column are not significantly different according to Turkey’s 95% level of confidence.

60

Grain yield
(tons/ha) 2013

50

Grain yield
(tons/ha) 2014

46.6
40

42.2
36.6
31.4

30
24
20

21.5

30
22.7
19

20.4

Grain yield
(tons/ha) POOL
1000 grain weight
(g/plot) 2013

10

1000 grain weight
(g/plot) 2014

0

1000 grain weight
(g/plot) POOL
Bora

Kilima

Situka-1
Variety

Staha

Tmv-1

Figure 1. Maize percentage of grain yield enhancement (tons/ha) and 1000-grain weight (g/plot) of Mancozeb
fungicide over the E. turcicum inoculated plots, with pooled data as the mean yield in 2013 and 2014.

46.6% in Staha. Similarly, yield was also enhanced with
the 1000-grain weight and ranged from 19% (Situka-1) to
24% in the variety Bora (Figure 1). Although all the
varieties were susceptible to NLB disease under artificial
inoculation, Bora and Staha consistently recorded high
disease index and high grain yield enhancement when
Mancozeb fungicicde was used.
Northern leaf blight disease significantly (P ≤ 0.05) and
adversely reduced grain yield of the maize varieties
used.Results (Table 1) showed grain yield losses of 46 to
62.8% with an average loss of 52.8 and 31.9% (Situka-1)
to 38.7% (Bora)with mean loss of 35.3% when yield was
measured 1000-grain weight. The variety Staha recorded
62.8 grain yield loss followed by the variety Bora which
gave 58.2%. Kilima recorded the least yield loss of 45.3%

in 2013 and 2014 maize growing season in Tanzania. It
was similarly found that, the variety Bora showed yield
loss of 38.7% followed by Staha (36.9%) while Situka-1
recorded lowest loss of 31.9%, considering the 1000grain weight. Statistically, there were no significant
differences (P ≤ 0.05) in NLB severity index of the
varieties Bora, Staha and TMV-1 in the E. turcicum
inoculated plots, but there were variationsin yield losses
both in grain yield and in 1000-grain weight of the
varieties. Such inconsistenciessuggested that grain
losses of maize due to NLB do not only depend on the
level of susceptibility but also on variety tolerance to the
disease.
Crop loss assessment model for each of the five
varieties using grain yield, 1000 grain weight and the
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Table 2. Crop loss models, correlation and regression coefficients between severity index of northern leaf blight and grain yield of f ive
maize varieties during the 2013 and 2014 growing seasons in Mbeya.

Grain yield
2013
y = 4.09 - 0.0293 PDI
r = - 0.9244 (0.008)
R² = 0.8545

2014
y = 3.82 - 0.0266 PDI
r = - 0.9561 (0.003)
R² = 0.9141

1000-Seed weight
2013
y =419.47-2.1296 PDI
r = - 0.9741 (< .001)
R² = 0.9489

2014
y = 391.93 - 1.8443 PDI
r = - 0.9778 (<.001)
R² = 0.9561

KILIMA

y = 3.97 - 0.0239 PDI
r = - 0.9540 (0.003)
R² = 0.9100

y = 3.32 - 0.0202 PDI
r = - 0.7617 (0.078)
R² = 0.5801

y =381.57-1.8697 PDI
r = - 0.9759 (< .001)
R² = 0.9523

y = 355.12 - 1.5015 PDI
r = - 0.9257 (0.008)
R² = 0.8569

3

SITUKA-1

y = 4.17 - 0.0312 PDI
r = - 0.8296 (0.041)
R² = 0.6883

y = 3.90 - 0.0292 PDI
r = - 0.9310 (0.007)
R² = 0.8667

y =388.41 - 2.008 PDI
r = - 0.9807 (˂ .001)
R² = 0.9619

y = 367.67 - 1.6267 PDI
r = -0.9704 (0.001)
R² = 0.9417

4

STAHA

y = 5.28 - 0.0474 PDI
r = - 0.9901 (< .001)
R² = 0.9803

y = 3.55 - 0.0253 PDI
r =- 0.9662 (0.002)
R² = 0.9336

y =401.58-2.2164 PDI
r =- 0.9300 (0.007)
R² = 0.8649

y = 381.53 - 1.7988 PDI
r = - 0.9837 (<.001)
R² = 0.9676

5

TMV-1

y = 3.70 - 0.0222 PDI
r = -0.9018 (0.014)
R² = 0.8132

y = 3.70 - 0.0222PDI
r = - 0.9018 (0.014)
R² = 0.8132

y =355.19-1.4268 PDI
r = -0.9699(0.001)
R² = 0.9407

y = 355.19 - 1.4268 PDI
r = - 0.9699 (0.001)
R² = 0.9407

S/No

Variety

1

BORA

2

Figures in bracket are the t- test F-probability, r = correlation coefficient, R² = coefficients of determination, PDI = percent disease index.

percent NLB disease index (PDI) values were used to
determine the relationship between NLB severity index
and losses in the maize varieties. The cumulative effect
of the disease epidemics indicated high negative
significant correlation coefficients (P≤ 0.05) between NLB
severity index and grain yield (tons/ha and 1000-grain
weight). Correlation coefficients ranged from - 0.83
(Situka-1) to 0.99 (Staha) in 2013 and - 0.76 (Kilima) to 0.97 (Staha) in 2014in grain yield (tons/ha). In the 1000grain weight, correlation coefficients range of -0.83
(Situka-1) to -0.99 (Staha) in 2013 and -0.76 (Kilima) to 0.97 in Staha (Table 2) were also observed. The results
confirmed that increase in the NLB severity index
reduced grain yield in the five varieties of maize used in
the study.
Coefficient of determination varied from R² = 0.69 0.99 in 2013 to R² = 0.58 - 0.96 in 2014 in grain yield
(tons/ha) and ≥ 0.86in 1000-grain weight for the two
growing seasons. The study confirmed that 69-99% and
58-96% variation in grain yield were attributed to NLB in
2013 and 2014, respectively and more than 86% in 1000grain weight. It is therefore, clear that critical point models
using percentage leaf area affected by NLB indicated
good fit in the five varieties. Therefore, the validity of the
relationship between grain yield and severity index at silk
dry stage showed strong evidence and varied from

variety Kilima (r = - 0.7617, R² = 0.580, P ≤ 0.078) in
2014 to Staha (r = - 0.9901, R² = 0.9803, P ≤ 0.001) in
2013. Similarly, observation was made in terms of yield
measured in 1000-grain weight. However, the minimum
relationship was very strong in variety Staha (r = 0.9300, R² = 0.8649, P ≤ 0.007) in 2013 (Table 2). The
study confirmed that the predicted grain yield (tons/ha
and 1000 grain weigh) loss values in varieties due to NLB
indicated good fit.
The linear regression coefficients indicated negative
slopes, - 0.02 to -0.04 and - 0.02 to - 0.3 in 2013 and
2014, respectively (Table 2). The varieties Kilima and
TMV-1 consistently showed - 0.02 slope coefficients.
Bora, Situka-1 and Staha differed and ranged from - 0.03
to - 0.04, particularly in 2013 grain yield. In slope
coefficients using 1000-grain weight, variety TMV-1
recorded -1.4 while Staha, Bora, Kilima and Situka-1
ranged from -1.5 to -2.2. Such indicated that grain yield
loss in every unit increase in NLB intensity. However,
losses varied among the varieties due to different levels
of tolerance to NLB.

DISCUSSION
Northern leaf blight (NLB) disease progressed faster and
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was very high (88.9%) in the maize inoculated with E.
turcicum, than in Mancozeb treated plots. This was
evident inthe low severity index (23.0%) in Mancozeb
treated plots. The study agreed with those of Kachapur
and Hegde (1988), Raid (1990), Pandurangegowda et
al.(1993), Harlapur et al. (2007) and Wathaneeyawech et
al. (2015) who reported that Mancozeb sprays at 0.25%
significantly reduced NLB and increased grain yield of
maize. The high disease index was associated with
favourable climatic conditions that prevailed during the
growing seasons (Raid, 1991; Nwanosike et al., 2015b).
Pataky (1992) also reported that under favourable
environmental conditions, maize hybrids reacted
differently to NLB.
Timely application of Mancozeb also increased grain
yield by 30 to 42.2% in grain yield and 20 to 24% in 1000grain weight over the inoculated plots. However, the
consistently high disease index and grain yield
enhancementobserved in the varieties Bora and Staha
indicated that even among susceptible maize varieties,
NLB reacted differently. Raid (1991) earlier reported low
NLB disease development in maize due to application of
Mancozeb, such management approach should be
prompt and not when NLB had reached epiphytotic level
before initiation of fungicide control particularly for
susceptible hybrids. This is because increase in corn
residues serves as a source of primary inoculum (Wise
and Mueller, 2011), and the disease severity has a
profound
effect
on
yield
losses
of
maize
(Veerabhadraswamy et al., 2014).
Previous reports have shown that NLB significantly and
adversely reduced grain yield of the maize varieties and
hybrids (Pataky, 1992; Solomonovish et al., 1992;
Adipala et al., 1993; Harlapur, 2005). Yield losses of
45.3% (Kilima) to 62.8% (Staha) in grain yield and 33.8 to
38.7% in 1000-grain weight suggested differences in the
genetic background and levels tolerance among the
maize varieties to NLB disease. Earlier, reports have
shown that yield losses due to NLB in maize varied
among genotypes based on resistance or susceptibility of
hybrids (Pataky et al., 1998; Shivankar and Shivankar,
2000; Babuet al., 2004). Nwanosike et al. (2015a)
reported grain losses of 23.9-40.4% in grain yield and
11.2-36.1% in 1000-grain weight in Morogoro, Tanzania.
Perkins and Pedersen (1987) reported that reduction in
500-grain weights of maize affected yield losses due to
loss of active leaf area.
The highly significant (P ≤ 0.05) negative correlations
between NLB severity index and grain yield (r = -0.76 to 0.99) and in 1000-grain weight (r = -0.92 to -0.98)
indicated that increase in severity index of NLB reduced
yield in the five varieties of maize. Harlapur (2005) also
reported high negative correlation (-0.97) between two
susceptible maize genotypes (CM-202 and Deccan-103).
Similar high negative correlation of -0.59 to -0.98
between NLB and five susceptible varieties of maize

were also reportedin Morogoro, Tanzania (Nwanosikeet
al., 2015a). Pataky et al. (1998) reported that yield
measured as weight of ears and number of marketable
ears decreased with increase in NLB disease severity
index. Highly positive significant correlation (r = 0.76 0.94) have been reported between NLB and percentage
of unmarketable ears of susceptible maize genotypes
(Campbell and Madden, 1990; Raid, 1991; Pataky et al.,
1998).
Significant coefficient of determination (R² = 0.58 to
0.98) in grain yield and 1000-grain weight (R² = 0.85 to
0.96) suggested that 58-98% and 85-96% variation in
yield could be attributed to NLB severity index at harvest.
Hence the study confirmed that the predicted grain yield
losses in the varieties Bora, Kilima, Situka-1, Staha and
TMV-1 indicated a good fit. This was also evident in the
negative slope coefficients (Table 2), which indicated
considerable yield loss per every unit increase in NLB
disease severity index. Reports have shown good
predictions on grain yield reduction of susceptible maize
genotypes due to NLB disease, using critical point model.
(Perkins and Pedersen, 1987; Bowen and Pedersen,
1988; Adipalaet al., 1993; Patakyet al., 1998;
Nwanosikeet al., 2015). Negative slope coefficient
observed between NLB severity index and yield of maize
have been documented (Chenulu and Hora, 1962; Fisher
et al., 1976; Pataky, 1987, 1992; Harlapur, 2005).
Conclusion
The study therefore, reveals that Mancozeb fungicide
sprays against NLB disease enhanced grain yield of the
maize varieties particular in high susceptible varieties
(Bora and Staha). For cultivation of such highly
susceptible varieties, fields must be adequately scouted
for NLB, and initiation of Mancozeb sprays must be
routinely timed prior or as soon the disease is detected in
the field to suppress the disease. It was also established
that, under artificial inoculation of E.turcicum, the maize
varieties Bora, Kilima, Situka-1, Staha and TMV-1 were
highly susceptible and resulted to grain yield losses. The
crop loss models for individual variety indicated good
fitness with strong and reliable validity. Such models can
be used to estimate potential losses of maize caused by
NLB disease in Mbeya Region. However, being the first
report on the relationship between maize grain yield and
northern leaf blight disease in Mbeya Region of
Tanzania, there is a need for further studies, mostly using
leaf position to confirm the developed crop yield loss
models for sustainable management of northern leaf
blight in such endemic and high maize production region.
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