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ABSTRACT 

Common bean (Phaseolus vulgaris L.) is one of the most important legume crops in 
the world, grown for economical and nutritional value. However, its productivity is 
constrained by diseases such as angular leaf spot, anthracnose, common bacterial 
blight, halo blight and bean scab. Under favourable conditions, yield losses of 
between 50 -100 percent have been reported in susceptible cultivars. Identifying and 
using resistant common bean genotypes with broad resistance is the best 
economical and sustainable option to reduce the impact of such diseases. So far, 
no cultivars have been identified with desirable agronomic traits possessing multiple 
disease resistance (MDR) to these diseases for adoption by dry bean farmers in 
western Kenya. Field experiments were carried out to evaluate thirty-six advanced 
dry bean breeding lines for their resistance to major diseases and agronomic 
performances. The experiment was laid using 6 x 6 lattice design replicated 3 times 
during the long rain cropping season of 2020. Data on disease severity and 
agronomic traits were recorded and subjected to analysis using SAS statistical 
software. Major diseases observed in the field included Angular leafspot, 
anthracnose, bean scab, common bacterial blight and halo blight. Analysis of 
variance indicated significant (p < 0.05) variations existed among the genotypes for 
yield and disease resilience. Nine genotypes (CAL 110, CAL 97, RWR 2245, CAL 
232A, CAL 51, CAL 70, CAL 94A, CAL 273 and CAL 257) were identified to possess 
anthracnose, ALS, CBB, halo blight and scab resistance. Among these, genotypes 
CAL 70, CAL 110, CAL 51, CAL 232A, RWR 2245 and CAL 257 executed well for 
grain yield. The identified genotypes possessing multiple disease resistance and 
with good yield potential stand out as potential candidates for release to farmers in 
the target area and other similar agro-ecologies in Kenya even though further 
evaluations on farmers’ fields are recommended.  
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INTRODUCTION 

Common bean (Phaseolus vulgaris L.) is an important legume grown worldwide for 
its economic, social importance and high nutritional value [1]. However, diseases 
remain a major biotic constraint limiting its production. In Kenya, diseases such as 
anthracnose, angular leaf spot (ALS), common bacterial blight (CBB), halo blight and 
scab are prevalent across all bean growing regions [2]. Under favourable 
environmental conditions, yield losses attributed to these diseases range from 50% 
– 100% in susceptible cultivars [3]. The impact is severe when multiple diseases co-
occur within the same field or on individual plants, resulting in total crop failure [4]. 
This challenge is especially critical in western Kenya, where environmental 
conditions favour pathogen proliferation, resulting in high disease pressure causing 
substantial yield losses [5]. Moreover, dry bean production in the region is 
predominantly practiced under low-input systems by resource-constrained farmers 
[6]. The widespread use of farm-saved seed, continuous cropping, and poor field 
sanitation contribute to inoculum build-up, thereby increasing the vulnerability of 
bean crop to diseases. The lack of access to alternative disease management 
strategies further exacerbates this situation [7]. 

Presently, in most farming systems, diseases are managed through chemicals and 
cultural practices such as crop rotation and cultivar mixtures [8]. However, these 
control measures cannot be fully practiced due to land shortage and high cost of 
chemicals that poor resource endowed farmers cannot afford [9]. Thus, development 
and use of resistant cultivars presents a viable alternative that is least expensive and 
easy for farmers to adopt Mundt [10], because resistance is already embedded in 
the seed farmers’ plant. The use of multiple disease resistance (MDR) cultivars 
possessing desirable agronomic traits are well-suited to smallholder farming 
systems, like those in western Kenya. The MDR offers the plant ability to resist two 
or more diseases simultaneously, beyond single-disease resistance. Resistance to 
multiple diseases results from several mechanisms; pleiotropic genes, where a 
single gene influence plant’s resistance to multiple diseases; cluster resistant genes 
(R genes) that confer resistance to various diseases or insect pests and linked genes 
that are closely spaced on chromosome, each conferring resistance to a different 
disease. Resistance to multiple diseases is a highly valuable trait in plant breeding 
programs that aim to develop varieties resistant to a wide range of diseases to 
reduce crop losses and increase productivity [4]. 

Evaluation of common bean genotypes under natural infection for two or more 
diseases to identify elite genotypes is important because this counteracts with the 
newly evolving pathogen races to reinforce established resistance in existing 
cultivars [11,12]. Most of the varieties cultivated in the Western Kenya have not 
exhibited enough resilience to multiple diseases, posing a significant challenge to 

https://doi.org/10.18697/ajfand.144.25980


 

 

 https://doi.org/10.18697/ajfand.144.25980 27268 

sustainable dry bean production. Consequently, there is a need to identify common 
bean genotypes that combine high yield potential with broad resistance. With this in 
mind, the current study assessed advanced common bean breeding lines for 
resistance to major diseases under natural conditions and evaluated their agronomic 
performance. 

MATERIALS AND METHODS 

Plant genetic materials  
Genetic materials for the study comprised of thirty-one advanced dry bean lines of 
Calima genetic background obtained from KALRO - Kakamega legume breeding 
programme and five check varieties. The lines were developed for root rot resistance 
by crossing GLP 2 (a commercial variety susceptible to bean root rot) to resistance 
donors (MLB-49-89, RWR 719, SCAM-CM 80/15, AND 1062 and AND 155) although 
some of the parents’ showed resistance to some diseases [6]. They are of preferred 
market-classes (seed color and seed size) which give them an advantage for release 
and high adoption rate by farmers. The checks comprised of GLP 2 and KK 8; 
market-class varieties that have been in commercial production and popular with 
farmers in the region while G2333, MCM 2001 and VAX 3 are known resistance 
donors for anthracnose, BCMV/BCMNV and CBB, respectively. (Table 1, Figure 1).  

 

Figure 1: Colour of some genotypes under evaluation  

The study was conducted at the Kenya Agricultural & Livestock Research 
Organization (KALRO – Kakamega), located (00◦, 17' N and 34◦, 47' E) with an 
elevation of 1585 m above sea level [13]. The station falls in a bimodal climate region 

https://doi.org/10.18697/ajfand.144.25980


 

 

 https://doi.org/10.18697/ajfand.144.25980 27269 

with an average annual rainfall of 1200 mm and average annual temperature of 21 
to 27°C [6]. The long rain season is March - June and while the short rain season is 
August - November [13]. The site is one of the major common bean production areas 
in the region. However, it experiences warm and humid weather conditions 
conducive to the development of bean pathogens and thus, a disease hotspot for 
bean germplasm screening [14]. 

Experimental design and crop management 
The experiment was set up on KALRO Kakamega farm during the long rain season 
of 2020 (April – July). Trials were laid in a 6 x 6 lattice design with three replications. 
The plots consisted of 12 plants sown in a 1 m row spaced 0.2 m within rows and 
0.5m between rows. The seeds were planted in four rows per plot and 12 plants 
were maintained per row. Di-ammonium phosphate was applied at a rate of 50 Kg 
ha-1 at planting. Weeding was carried out three times: two weeks after seedling 
emergence, before flowering and after podding [6]. The plants were subjected to 
natural disease infection and development.  

Disease severity assessment and data analysis 
The genotypes were evaluated for disease severity at the vegetative, flowering (R6) 
and podding (R8) growth stages. Disease identification was based on characteristic 
symptoms developed on the plants. Disease severity was scored using the standard 
system for evaluation of bean germplasm [15]. Final disease scores were used to 
classify the genotypes into three categories: resistant (scores 1–3), intermediate 
(scores 4–6), and susceptible (scores 7–9). 

Agronomic Data  
Six plants were randomly selected from two central rows of each plot to determine 
yield and yield components. The number of pods per plant was recorded by counting 
all the pods on selected plants while number of seeds per pod was determined by 
counting seeds from ten randomly sampled pods taken from the six randomly 
selected plants. Grain yield was estimated from the harvest of two central rows. Seed 
weight was determined using a random sample of 100 seeds and extrapolated to 
yield (t ha-1) at 12.5% moisture content using the formula below [16].  

 

Grain	yield	(Kg/ha) =
𝑃𝑙𝑜𝑡	𝑦𝑖𝑒𝑙𝑑	(𝑘𝑖𝑙𝑜𝑔𝑟𝑎𝑚𝑠	𝑋	1000)

𝑃𝑙𝑜𝑡	𝑠𝑖𝑧𝑒	𝑖𝑛	𝑚𝑒𝑡𝑒𝑟𝑠	(M!)
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Statistical analysis  
Data on disease severity, growth, yield and yield parameters were subjected to 
analysis of variance (ANOVA) of SAS GLM procedure and means separated using 
Duncan's Multiple Range Test (DMRT) at 5% probability level [17]. 

RESULTS AND DISCUSSION  

Sustainable dry bean production in Kenya is dependent on availability of cultivars 
possessing MDR with desirable farmer and market-preferred traits. In this study, 
selection focused on multiple disease resistance beside agronomic traits. The major 
diseases observed in the field were ALS, BCMV, BCMNV, CBB, anthracnose and 
scab (Figure 2).  

 

Figure 2: Reaction of the breeding lines to various diseases under field 
conditions. A -No disease, B- ALS and CBB, C- BCMNV, D & E - 
anthracnose and F - Scab 

These diseases have also been documented previously in western region and 
Kenya at large, confirming their economic importance [2,3,5,6]. They have also been 
reported in neighboring countries like Uganda [18], Ethiopia [19], Rwanda [20] and 
Tanzania [21] causing severe losses. As observed in our study, there were multiple 
coinfections of pathogens on the plants. This agrees with earlier findings that 
diseases appear in complexes of two or more and rarely singly in the field [4,12]. 
This is clear evidence that bean breeding for disease resistance should target 
multiple pathogens for durable resistance. 
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Majority of genotypes exhibited resistance to most diseases, although few lines were 
susceptible to one or more pathogens (Table 2). All the genotypes were resistant to 
halo blight, whereas only CAL 257 was susceptible to ALS. Regarding CBB and 
anthracnose, six and three lines were susceptible respectively and ten genotypes 
showed scab resistance (Figure 3). The observed phenotypic resistance suggests 
presence of underlying genetic resistance inherited from the parents. These lines, 
derived from GLP2; a widely cultivated commercial variety for over two decades and 
popular with farmers [22], that contributed to the observed resistance resulting from 
prolonged exposure to selection pressure. It was used a check variety, and it showed 
resistance to CBB, anthracnose and halo blight. Results of this study confirm 
observation that earlier generations of these lines were resistant to some diseases 
[6].  

However, some lines were susceptible to anthracnose, ALS, CBB and bean scab. 
The observed susceptibility could be attributed to breakdown of host resistance by 
pathogens [8]. Because of the inherent evolutionary variability of pathogens over 
time, new strains develop that overcome previous incorporated resistance [19]. 
Furthermore, the observed susceptibility in some genotypes could be explained by 
the fact that resistance alleles may not have been fixed during the breeding process, 
due to genetic recombination rendering them susceptible [23]. 

Use of certified seed sourced from KALRO also contributed to the observed 
resistance given that these diseases are seed-borne. Use of farm-saved seed has 
been reported as a major source of inoculum for seed-borne diseases in common 
bean [24]. Since most bean farmers in the region are small scale producers who rely 
on farm-saved seeds or obtain seed from informal sources that are usually infected, 
leading to spread of seed-borne pathogens such as anthracnose, angular leaf spot, 
common bacterial blight and various virus complexes Dube et al. [25]. These findings 
highlight the importance of using certified seed among bean farmers to minimize 
inoculums levels in the field.  
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Figure 3: Number of resistant / susceptible genotypes per constraint 

Scab is an emerging disease in western Kenya of great economic significance, yet 
it has not been considered in previous breeding programmes [26]. Hence, there has 
been an inoculum build-up overtime resulting in high scab pressure. It is not 
surprising that most genotypes succumbed to this disease. However, the 
identification of scab resistance in three genotypes (CAL 110, RWR 2245, CAL 
232A) presents a valuable opportunity for incorporating this trait into future bean 
breeding programmes. 

Significant variations (p < 0.05) for days to 50% flowering, physiological maturity, 
plant height, number of pods per plant (NPP), number of seeds per pod (NSP), 
hundred seed weight (HSW) and grain yield were observed across genotypes (Table 
3). A difference of 6.0 and 12.0 days was observed between the longest and shortest 
days to flowering and maturity, respectively. Similar variations in days to flowering 
and physiological maturity in common bean genotypes have been reported by 
Yohannes et al. [27]. Genotypes CAL 51, CAL 108A, RWR 2245 and CAL 232B 
flowered early and would be ideal for cultivation by farmers who prefer early maturing 
varieties during the short rainy season, hence play an important role in sustainable 
dry bean production as they would motivate farmers to bring more land under bean 
cultivation. On the other hand, CAL 194, CAL 97A, CAL 251, CAL 94A, CAL 232A, 
CAL 66A and CAL 302A took longer to flower, implying they mature late. This is not 
interesting because late maturing genotypes are less preferred by farmers due to 
their reduced adaptability to harsh climatic conditions. Moreover, delayed flowering 
has been associated with a reduction in the number of seeds per pod, seed weight 
and overall yield [28].  
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Significant differences were obtained for plant height, number of seed per pod, pod 
length, 100-seed weight and yield (Table 4). The number of pods per plant is a yield 
component with the largest influence on bean yield as it includes other yield related 
traits like number of seeds per pod and hundred seed weight. Our findings reveal 
that genotypes (G2333, CAL 180A and CAL 77A) had high number of pods per plant 
while the highest number of seeds per pod was observed in G2333, CAL 177A and 
CAL 165A. These genotypes had indeterminate growth habits and did not give high 
grain yields. These findings agree with previous reported results [29]. Contrastingly, 
Wortmann et al. [30] reported that common beans with climbing growth habits were 
high yielding, hence ideal for small-scale farmers with small sizes of land. However, 
climbing genotypes are labor-intensive as they require staking and may not be ideal 
for mixed cropping [31]. Hence, bush types are preferred because they do not 
require support and are early maturing convenient for commercial production [32].  

Significant variation in 100-seed weight and grain yield was observed among the 
evaluated genotypes. The highest 100-seed weight was recorded in CAL 110 
(46.7g) followed by RWR 2245 (45.3g) and CAL 232A (45.2g); that also produced 
the highest yields (Table 5). Similar variations in yield and seed weight among bean 
cultivars have been reported by Motlatsi et al. [33]. Yield is a complex polygenic trait 
governed by multiple genes and is highly influenced by environmental factors, 
making its selection less effective. However, direct selection for heritable traits that 
exhibit strong correlations with yield can result in greater genetic gains in breeding 
programs [34].  

Correlation coefficient  
Among the yield components: Number of pods per plant and 100 seed weight 
showed a strong positive relationship with yield while pod length and number of 
seeds per pod had a low positive correlation with yield (Table 5). On contrary, Alemu 
et al. [35] observed negative relationship between yield and number of pods per 
plant and postulated that this may be caused by negative indirect effects of this trait 
on number of grains per pod and per plant and on 100-grain weight. Grain yield is a 
polygenic trait that is influenced by yield components such as pods per plant, seeds 
per pod and seed weight [36]. In the present study, a significant positive but weak 
relationship between grain yield and pod length (0.11) and seeds per pod (0.33) are 
important yield determinants, so selection could be done focusing on these traits to 
improve grain yield. There were strong positive correlations between yield and 
number of pods per plant (0.85) and 100 seed weight (0.80). Similar findings have 
been reported [37,38]. This finding showed that if pod length, number of pods per 
plant and 100 seed weight were improved, a significant grain yield response would 
be expected. On the contrary, grain yield also showed negative relationship with 
days to flowering, maturity and plant height. Similar negative correlation between 
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seed weight and the number of pods per plant, number of seeds per plant and days 
to maturity in beans have been reported by Okii et al. [32] and Loko et al. [39]. 

Genotypes CAL 51, CAL 70, CAL 110, CAL 232A, CAL 257 and RWR 2245 had a 
yield advantage over KK8, a commercial check. (Table 6). Fortunately, these 
genotypes were also resistant to most diseases. Since diseases cause yield loss in 
common beans [Kimani et al. 3], we hypothesize that disease tolerance in these 
genotypes gave compensatory growth that contributed to higher yields. Ribeiro et al. 
[37] reported that even in resistant cultivars, pathogens reduce yield, although it is 
not as drastic as in susceptible cultivars, and this makes crop yield levels viable even 
though the pathogen is widespread in common bean production regions. On 
contrast, five genotypes (CAL 70, CAL 135, CAL 165, CAL 192 and CAL 235) 
exhibited significantly reduced (p < 0.05) yields and heightened susceptibility to 
CBB, anthracnose, halo blight and scab. However, Nkalubo [40], reported that yields 
varied significantly among different accessions but not between resistant classes. 
These discrepancies may arise because yield is a complex trait influenced by 
multiple physiological and environmental factors [36]. 

Our study identified six genotypes (CAL 51, CAL 110, RWR 2245, CAL 232A, CAL 
70, and CAL 257) with superior yield advantage (Figure 4, table 6). These high-
performing genotypes are candidates for release in the study region and other agro-
ecological zones with similar constraints after conducting multi-location trials under 
farmer-managed conditions to confirm their resistance and adaptability. 

 

Figure 4: A box plot on yield  
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CONCLUSION AND RECOMMENDATIONS FOR DEVELOPMENT 

Nine genotypes (CAL 110, CAL 97, RWR 2245, CAL 232A, CAL 51, CAL 70, CAL 
94A, CAL 273 and CAL 257) exhibited ALS, CBB, anthracnose, halo blight and scab 
resistance. Among these, CAL 110, CAL 51, CAL 70, CAL 232A, RWR 2245 and 
CAL 257 displayed superior yield performance. These genotypes are promising 
candidates for varietal release and as donors in breeding programs to improve 
resistance to multiple diseases in common bean. Further genetic and molecular 
studies are warranted to determine the number, nature, and inheritance patterns of 
resistance genes present in these genotypes. 
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Table 1: Characteristics of advanced lines evaluated under field conditions at 
KALRO – Kakamega 

Genotype Growth habit Days to maturity Seed size Seed colour 

Cal 257 II 84 Medium Red Calima 

Cal 254 I 83 Small Red Calima 

Cal 110 II 84 Medium Red Calima 

Cal 143A I 82 Large Red Calima 

Cal 194 I 83 Medium Red Mottled 

Cal 135  II 86 Medium Red Calima 

Cal 51 I 80 Medium Red Calima 

Cal 180A I 79 Medium Red Calima 

Cal 207 II 84 Medium Red Calima 

Cal 203 II 83 Small Red Calima 

Cal 97A II 80 Medium Red Calima 

Cal 304A II 84 Medium Red Calima 

Cal 70 I 90 Small Red Calima 

Cal 251 I 84 Small Red Calima 

Cal 192 I 84 Medium Red Calima 

RWR 2245 I 83 Large Red Calima 

Cal 232B I 81 Medium Red Calima 

Cal 165A I 84 Large Red Calima 

Cal 270 I 83 Medium Red Calima 

Cal 177B I 80 Medium Red Calima 

Cal 176B I 84 Medium Red Calima 

Cal 77A II 84 Large Red Calima 

Cal 235 II 82 Large Red Calima 

Cal 94A I 84 Medium Red Calima 

Cal 101B II 82 Large Red Calima 

Cal 232A I 86 Small Red Calima 

Cal 66A  II 80 Small Red Calima 

Cal 195B I 81 Medium Red Calima 
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Cal 181  I 83 Medium Red Calima 

Cal 273 I 84 Medium Red Calima 

Cal 302A I 84 Small Red Calima 

Checks     

GLP 2 I 82 Large Red Mottled 

G2333 IV 85 Small Red 

KK 8 I 82 Medium Red Mottled 

MCM 2001 III 78 Small Red 

VAX 3 II 75 Small Red 

Source: KALRO (2019) 

 

Table 2: Mean disease severity scores for major field diseases among common 
bean lines evaluated at KALRO Kakamega  

LINE CBB ANTH ALS HALO SCAB 

CAL257 2.7 2.7 3.3 2.3 3.0 

CAL254 2.7 3.3 2.3 2.7 3.7 

CAL110 2.0 2.0 2.0 2.3 2.3 

CAL143A 2.0 2.3 2.3 2.0 2.7 

CAL194 3.7 3.7 2.0 2.7 3.7 

CAL135 3.3 2.3 2.0 2.7 3.3 

CAL51 2.3 2.7 2.0 2.3 3.0 

CAL180A 2.7 3.0 2.0 2.7 3.3 

CAL207 3.0 3.0 2.3 2.7 3.3 

CAL203 2.7 2.3 2.7 2.7 3.7 

CAL97A 2.0 2.3 2.7 2.7 3.7 

CAL304A 2.3 3.3 2.3 2.3 3.7 

CAL70 3.3 2.7 2.7 2.7 2.3 

CAL251 2.7 2.3 2.0 2.7 3.7 

CAL192 4.7 2.7 2.7 2.7 4.0 

RWR2245 2.0 2.0 2.0 2.0 3.0 

CAL232B 3.3 3.0 2.3 3.0 3.3 
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CAL165A 3.7 3.0 2.3 3.3 4.0 

CAL270 2.7 2.3 2.0 2.7 4.0 

CAL177B 2.3 2.7 2.3 2.3 3.3 

CAL176B 2.3 2.7 2.3 2.3 3.7 

CAL77A 2.0 2.3 2.0 2.3 3.3 

CAL235 2.3 3.3 2.0 2.3 4.0 

CAL94A 2.7 2.7 2.3 3.0 3.0 

CAL101B 2.0 2.3 2.3 3.0 3.7 

CAL232A 2.0 2.0 2.0 2.0 2.0 

CAL66A 2.3 2.0 2.3 2.7 3.3 

CAL195B 2.0 2.7 2.3 2.0 3.7 

CAL181 2.3 3.0 2.7 2.3 3.7 

CAL273 2.0 2.7 2.0 2.3 2.7 

CAL302A 2.7 2.7 2.7 2.0 3.7 

Checks      

GLP2 3.0 2.0 3.7 2.0 3.7 

KK8 3.0 2.7 2.0 2.3 3.3 

VAX3 2.0 3.3 2.3 3.0 3.3 

G2333 3.7 2.0 3.0 3.3 4.0 

MCM2001 2.3 3.7 2.3 3.3 3.3 

Mean 2.5 2.7 2.3 2.5 3.4 

CV 17.9 23.0 19.3 24.0 16.3 

Significantly different at (P ≤ 0.05). CBB= common bacterial blight; ANTH= anthracnose; ALS= 
angular leafspot; HALO= halo blight  
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Table 3: Variability parameters for agronomic traits, seed yield and yield 
components among bean genotypes grown at KALRO Kakamega 

 

Trait  Mean Range Min Max Variance SE CV % 

Days to 
flowering 

39.3 6.0 37.0 43.0 2.4 0.3 2.1 

Days to 
maturity  

81.5 12.0 77.0 89.0 4.0 0.3 1.3 

Plant height 
(cm) 

56.3 83.0 17.0 100.0 196.90 2.3 29.0 

Pods / plant 
(No.) 

10.7 26.0 3.0 29.0 24.44 0.8 18.9 

Pod length 
(cm) 

13.9 17.0 4.0 21.0 12.36 0.6 41.2 

Seeds / pod 
(No.) 

4.1 4.0 2.0 6.0 0.45 0.1 21.7 

100-seed 
weight (g) 

38.6 19.9 26.8 46.7 18.07 0.7 11.0 

Yield (t/ha) 1.6 2.5 0.7 3.2 0.075 0.1 26.1 
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Table 4: Mean values for agronomic traits of common bean genotypes and checks evaluated at KALRO Kakamega 

Genotype  DF 

(days) 

DM 

(days) 

PH 

(cm) 

Pod/plant 

(No) 

Pod length 

(cm) 

Seeds/pod 

(No.) 

100-seed 

weight (g) 

Yield 

(t/ha) 

CAL 257 38.7fgh 82.0edfgh 51.7abcdef 10.3bcd 10.0bcde 4.3abcde 38.7bcde 1.5bc 

CAL 254 38.3ghi 82.3defg 69.3abcd 14.7abcd 9.7bcde 4.3abcde 37.3bcde 1.3bcde 

CAL 110 39.0efgh 82.0defgh 64.7abcde 15.3abcd 9.7bcde 5.0abcd 46.7a 1.7ab 

CAL 143A 37.6hi 81.3efghij 56.0abcdef 15.0abcd 10.7abcde 4.3abcde 33.9defg 1.4bcd 

CAL 194 41.7ab 82.0defgh 68.3abcde 10.3bcd 11.0abcde 3.7bcde 39.3abcd 1.4bcd 

CAL 135 39.7defg 84.0bcd 74.3abc 7.7d 9.3bcde 3.7bcde 41.1abcd 1.2cdefg 

CAL 51 37.6hi 79.3jk 43.7bcdef 12.3bcd 9.0cde 3.3cde 40.6abcd 1.7a 

CAL 180A 37.0i 78.0kl 52.0abcdef 21.3ab 12.3abc 4.7abcd 35.7cdef 1.1cdefg 

CAL 207 39.3efgh 81.3efghij 59.0abcdef 7.7d 10.7abcde 3.7bcde 38.0bcde 1.3bcdef 

CAL 203 40.3bcde 82.0defgh 51.0abcdef 10.3bcd 10.7abcde 4.7abcd 42.3abcd 1.3cdef 

CAL 97A 41.7ab 79.3jk 44.3bcdef 12.3bcd 9.7bcde 3.7bcde 42.1abcd 1.2cdefg 

CAL 304A 39.0efgh 82.7def 67.3abcde 11.3bcd 11.7abcd 4.0bcde 41.0abcd 1.3cdef 

CAL 70 40.3bcde 88.3a 76.0ab 16.3abcd 9.7bcde 3.7bcde 42.6abc 1.5bc 

CAL 251 41.0abcd 82.7def 75.3abc 17.3abcd 11.3abcd 4.7abcd 37.8bcde 1.4bcd 

CAL 192 38.0hi 83.0cde 63.7abcdef 13.7abcd 12.0abcd 4.0bcde 37.8bcde 1.4bcd 

RWR 2245 37.6hi 81.0efghij 43.3bcdef 17.0abcd 10.7abcde 4.7abcd 45.3ab 1.7a 
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CAL 232B 37.7hi 79.3jk 37.7def 10.0bcd 12.3abc 3.3cde 38.6abcde 1.4bcd 

CAL 165A 40.0cdef 82.7def 75.7abc 14.7abcd 12.0abcd 5.0abc 40.0abcd 1.0defg 

CAL 270 39.3efgh 79.7ijk 42.7cdef 9.7cd 10.7abcde 3.7bcde 38.6abcde 1.2cdefg 

CAL 177B 37.7hi 85.3b 50.7abcdef 15.0abcd 9.7bcde 5.3ab 42.5abc 1.2cdefg 

CAL 176B 38.3ghi 82.3defg 50.0abcdef 13.3bcd 10.3bcde 3.7bcde 35.8cdef 1.4bcd 

CAL 77A 38.0hi 81.3efghij 60.3abcdef 21.0abc 14.7a 4.3abcde 42.2abcd 1.4cd 

CAL 235 38.0hi 80.0hijk 62.3abcdef 15.3abcd 11.3abcd 4.7abcd 37.2bcde 1.2cdefg 

CAL 94A 41.3abc 81.3efghij 63.3abcdef 11.7bcd 9.7bcde 4.3abcde 39.8abcd 0.9gf 

CAL 101B 38.7fgh 80.7fghij 60.7abcdef 10.7bcd 11.0abcde 4.3abcde 36.2cdef 1.4cd 

CAL 232A 41.3abc 81.0efghij 71.7abc 18.7abcd 9.0cde 4.7abcd 45.2ab 1.6ab 

CAL 66A 41.7ab 80.0hijk 57.0abcdef 17.7abcd 8.0de 3.0de 36.2cdef 1.0defg 

CAL 195B 37.7hi 80.3fghij 36.0ef 12.3bcd 11.0abcde 3.3cde 38.2bcde 1.2cdefg 

CAL 181 38.7fgh 81.6efghi 77.7a 13.7abcd 10.0bcde 4.7abcd 36.0cdef 1.1defg 

CAL 273 38.3 82.0defgh 63.3abcdef 14.3abcd 11.3abcd 4.7abcd 35.0cdef 1.4cd 

CAL 302A 41.3abc 81.0efghij 35.7ef 14.0abcd 7.0e 2.7e 42.3abcd 0.7g 

GLP 2 37.0i 77.3l 31.3f 12.0bcd 12.7abc 4.0bcde 38.6abcde 1.2cdefg 

KK 8 39.0efgh 81.0efghij 38.7def 9.7cd 11.0abcde 3.7bcde 41.5abcd 1.5bc 

VAX 3 40.0cdef 82.0defgh 38.0def 16.7abcd 11.0abcde 4.0bcde 30.3efg 0.8gf 

G2333 41.3abc 84.7bc 79.7a 25.0a 13.3ab 6.0a 26.8g 1.1defg 
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MCM2001 42.3a 80.0hijk 36.0ef 12.0bcd 11.0abced 4.0bcde 28.5fg 0.8fg 

Overall 
Mean  

39.3 81.5 56.3 10.7 13.9 4.2 38.6 1.3 

CV 2.1 1.3 29.0 18.9 41.2 21.7 11.0 26.1 

LSD0.05 0.7 1.2 267.5 4.1 32.7 0.8 0.7 0.2 
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Table 5: Correlation coefficient for agronomic traits of common bean lines 
evaluated at KALRO Kakamega 

Correlation  DF DM PH Pods/plant Pod 
length 

Seeds/
pod 

100 
seed 
wgt 

Yield 

DF 1        

DM 0.43 1       

PH 0.10` -0.14 1      

Pods/plant -0.26 -0.22 0.08 1     

Pod length -0.19 -0.11 0.08 0.28 1    

Seed/pod 0.12 -0.03 0.32 0.33 0.08 1   

100 seed weight  -0.22 0.04 -0.04 0.74* 0.10 0.42 1  

Yield  -0.28 -0.03 -0.09 0.85* 0.11 0.33 0.80* 1 

*Significant at 5% probability level, DF = Days to flowering, DM =Days to maturity, PH= Plant 
height 

Table 6: Yield advantage of best performing genotypes over commercial check (KK8) 

 

 

Genotype  Yield (t/ha) Yield advantage % Rank Remark  

CAL 110 1.7 21.4 1  

CAL 51 1.7 21.4 1  

RWR 2245 1.7 21.4 1  

CAL 232A 1.6 14.3 4  

CAL 70 1.5 7.1 5  

CAL 257 1.5 7.1 5  

KK8 1.4 *  *Not meaningful  
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