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Abstract 
An exotic mungbean genotype ‘V2802’ acquired from the World Vegetable 
Center (WVC) was hybridized with the Mungbean Yellow Mosaic Virus (MYMV) 
tolerant variety ‘Ramzan’ in spring 2012 at the Nuclear Institute for Food & 
Agriculture (NIFA), Peshawar, Pakistan. The F1 generation was raised in spring 
2013, whereas F2-F6 populations were planted during the Kharif  (Summer to 
Monsoon) seasons 2013-2017. Single plants/progenies’ selections were based 
on specific criteria, i.e., green seed color, better plant type, higher grain yield, 
and MYMV tolerance. A best-performing progeny, NFM-103-30 (NIFA Mung-
25), was selected and evaluated in replicated yield trials at NIFA, various 
locations in Khyber Pakhtunkhwa (KP), and in the National Uniform Yield Trials 
(NUYTs) across Pakistan during 2018–2023. At NIFA and other locations of the 
Khyber Pakhtunkhwa (KP) province, NFM-103-30 (NIFA Mung-25) 
outperformed the check varieties, producing the highest average yield of 2,062 
kg ha

-1
 compared to the check varieties Ramzan (1,768 kg ha

-1
), AZRI Mung-18 

(1,698 kg ha
-1

), and NIFA Mung-19 (1,757 kg ha
-1

), with an average yield 
increase of 23.2%. In NUYTs conducted in 2022, NFM-103-30 (NIFA Mung-25) 
produced the highest mean yield of 1,323 kg ha

-1
 against the national check 

variety AZRI Mung Jumbo (1,267 kg ha
-1

) across KP. Similarly, during evaluation 
in NUYT-2023, NFM-103-30 (NIFA Mung-25) produced a grain yield of 1,207 kg 
ha

-1
, out-yielding the check variety NIAB Mung-2021 (1,010 kg ha

-1
). The 

candidate genotype/line also showed resistance to MYMV under field 
conditions. Based on its excellent performance in terms of grain yield across 
KP, the KP Seed Council approved NIFA Mung-25 as a new commercial 
mungbean variety for general cultivation in KP on August 6, 2025. 
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Introduction 

Mungbean is a vital warm-season legume crop cultivated on reasonable acreage in Pakistan, 
including Khyber Pakhtunkhwa (KP) province, both in irrigated and rainfed areas. In the year 2023-24, 
mungbean was planted on an area of 0.201 million hectares with a total production of 153.7 
thousand tonnes (Agriculture Management Information System, 2024). Despite its importance as an 
edible legume, its average national yield is far below that of neighboring countries. One of the 
underlying reasons for the low average national yield is the shortage of improved commercial 
varieties adapted to local growth conditions (Ullah et al., 2025). Therefore, to enhance the overall 
productivity of mungbean in the country, development of more high-yielding commercial varieties is 
of utmost importance, as development and adoption of new improved varieties is an indicator of the 
effectiveness of an agricultural research system (Witcombe et al., 2016; Pepjin et al., 2019; Khattak et 
al., 2021, 2022, 2023). 
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Conventional plant breeding is still considered an efficient tool to gather genetic variability for 
yield or any other trait of interest from different genotypes of mungbean and other crop plants into a 
single variety through hybridization (Buzdar et al., 2025). It has significantly contributed to enhancing 
the overall productivity of crop plants. Around the globe, conventional plant breeding has resulted in 
the development of many new commercial varieties in various crop plants having favorable traits of 
economic importance (Jayashree et al., 2013; Singh et al., 2003; Gupta et al., 2015; Singh et al., 2018; 
Pratap et al., 2019; Singh et al., 2020; Rekha et al., 2025). 

Nuclear Institute for Food & Agriculture (NIFA) is actively engaged in the improvement of 
mungbean through developing high-yielding green and black-seeded varieties. The institute has so 
far evolved three commercial green-seeded and two black-seeded varieties, which are being 
successfully grown in Kurram and other mungbean growing areas of the KP. In this backdrop, the 
NIFA scientists felt it necessary to develop high-yielding mungbean varieties that must excel the 
contemporary varieties. Thus, this manuscript discusses the development of a new high-yielding 
green-seeded mungbean variety ‘NIFA Mung-25’ using classical plant breeding protocols.  

Materials and Methods 

An exotic genotype “V2802” acquired from the Asian Regional Center-Asian Vegetable Research 
Development Center (ARC-AVRDC), now the World Vegetable Center, Taiwan, was hybridized with a 
Mungbean Yellow Mosaic Virus (MYMV) resistant mungbean commercial variety “Ramzan” as a 
single cross-combination (V2802 × Ramzan) at the Nuclear Institute for Food and Agriculture (NIFA), 
Peshawar, in spring 2012, following the procedure outlined elsewhere (Khattak et al., 1998). The F1 
generation was raised from crossed pods in spring 2013. All recombinant plants were picked, 
threshed, and bagged individually. The F2 population, along with both parents, was planted in Kharif 
2013. The MYMV-susceptible genotype “VC1560D” was repeatedly planted in rows in the F2 
population for use as a MYMV spreader to intensify MYMV inocula from natural sources. Chemical 
pesticides were avoided to maintain the natural population of whitefly (Bemisia tabaci). Single plants 
were selected for high yield (more pods per plant), semi-erect growth habit, more productive 
branches, and MYMV resistance. The F4-F6 generations were raised for generation advancement and 
confirmation of breeding behavior/genetic stability of the desired traits during 2014-2017. 

The selected recombinants were tested along with the check varieties in replicated trials to 
evaluate for seed yield and related components at NIFA and other locations in KP, in the National 
Uniform Yield Trials (NUYTs) across the country during 2018-2023. Each trial was planted in a 
Randomized Complete Block Design (RCBD) with each genotype sown in 04 rows of 04 m length. 
Row-to-row distance was maintained at 30 cm, and plant-to-plant space was kept at 10 cm. Each plot 
of each test genotype was replicated thrice. The experiments were sown under irrigated conditions, 
and need-based irrigation was applied. The lines were also screened for MYMV in a separate nursery 
at NIFA in the same seasons.  

Statistical analysis of data 

Means of all parameters were computed from the data. The original raw data were processed 
for appropriate analysis of variance (ANOVA) for each variable following Steel and Torrie (1980). 

The breeding history of NIFA Mung-25 is given below in a chronological order in Table 1. 
 

Table 1: Breeding history of NIFA Mung-25 (NFM-103-30) 
Year F. Gen./Trial Remarks 
 2012 Hybridization A single cross “V2802 × Ramzan” was attempted at NIFA  
 2013 F1 F1 generation of the cross “V2802 × Ramzan” was raised  
Kharif 2013 F2 The F2 population was raised. Single plant selections for traits of 

interest and screening for MYMV resistance 
Kharif 2014 F3 Raised the F3 population for confirmation of breeding behavior and 

generation advancement. Single plant selections for traits of 
interest and screening for MYMV resistance were done 

Kharif 2015-17 F4-F6, and screening 
against MYMV 

Planting of the F4-F6 generations to confirm the breeding behavior 
of the traits. Selection of true breeding with desired traits was 
carried out. MYMV resistance recorded 

Kharif 2018-23 Yield trials and 
screening against 
MYMV 

Evaluation of elite lines in replicated yield trials and NUYTs, and 
MYMV resistance screening were done. The best line ‘NFM-103-30’ 
was evaluated for Distinctness, Uniformity, and Stability (DUS). 
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Results and Discussion 

Yield performance of NIFA Mung-25 in different replicated yield trials, other locations in KP, and 
NUYTs is presented in Tables 2 to 11. In preliminary yield trials planted at NIFA in Kharif 2018 and 
2020, NFM-103-30 (NIFA Mung-25) out-yielded the check variety Ramzan with statistically significant 
(p ≤ 0.05) higher seed yield of 1,834 and 2,269 kg ha-1, respectively, against seed yield of Ramzan 
(1,444 and 2,092 kg ha-1, respectively) (Tables 2 & 3). In the advanced lines yield trial (ALYT), 
conducted at NIFA in Kharif 2021, NFM-103-30 (NIFA Mung-25) produced statistically significant (p ≤ 
0.05) yield of 2,361 kg ha-1 compared with 1,760 kg ha-1 seed yield of the check variety NIFA Mung-19 
(Table 4). During the same season in adaptability yield trial conducted at the Agricultural Research 
Stations (ARS), Karak and Agricultural Research Institute (ARI), Dera Isamail Khan (D.I. Khan), NFM-
103-30 (NIFA Mung-25) performed better and produced statistically significant higher seed yield of 
1,879 and 1,845 kg ha-1, respectively in comparison with the check variety NIFA Mung-19 (1,698 & 
1,623 kg ha-1, respectively) (Tables 5 & 6).  In the advanced lines yield trial (ALYT) conducted at NIFA 
in Kharif 2022, NFM-103-30 (NIFA Mung-25) significantly (p ≤ 0.05) out-yielded (2,189 kg ha-1) the 
check variety NIFA Mung-19 (1,742 kg ha-1) (Table 7). During the same season, in the adaptability 
yield trial planted at ARS, Karak, and ARI, D.I. Khan, NFM-103-30 (NIFA Mung-25) produced 
statistically significant (p ≤ 0.05) higher seed yield of 1,879 and 1,947 kg ha-1, respectively against the 
seed yield of 1,627 and 1,771 kg ha-1, produced by the check variety NIFA Mung-19 (Tables 8 and 9). 
In Mungbean NUYT conducted during Kharif 2022, NFM-103-30 under code name NIFA Mung-10 
(NIFA Mung-25) produced a higher average yield of 1322 kg ha-1 across Khyber Pakhtunkhwa 
compared with the average seed yield of 1,267 kg ha-1 produced by the check variety AZRI Mung 
Jumbo (Table 10). Similarly, during evaluation in NUYT conducted in 2023, NIFA Mung-10 (NIFA 
Mung-25) produced an average higher seed yield of 1,207 kg ha-1 compared with the check variety 
‘NIAB Mung-2021’ (1,010 kg ha-1) across KP (Table 11). 

Development of new crop varieties having strong genetic potential for enhanced seed yield 
plays a key role in increasing per unit economic yield, coupled with an increase in overall productivity 
(Ahmad et al., 2007; Zulfiqar and Hussain, 2014; Joshi et al., 2017; Khattak et al., 2022, 2023). 
Additionally, genetic potential for high seed yield is of high preference for growers of specific crops 
(Hossain, 2012; Walker et al., 2015; Sedhom et al., 2024). Accordingly, the enhanced yield potential 
of NIFA Mung-25 across the Khyber Pakhtunkhwa province against the check varieties, i.e., AZRI 
Mung Jumbo and NIAB Mung-2021 in NUYTs (Tables 11 & 12), may play a positive role in increasing 
overall production of mungbean in the province. To be readily adopted by growers, a newly 
developed commercial variety of a crop must have a strong genetic potential for higher seed yield 
than other commercial varieties of the same crop under cultivation. NIFA Mung-25 produced an 
average of 8.8 and 15.1% more seed yield in NUYTs across the KP province compared with the 
National check varieties, AZRI Mung Jumbo and NIAB Mung-2021, respectively. Mungbean growers 
in the province will likely adopt NIFA Mung-25 to harvest substantial economic yield by exploiting its 
better genetic potential. In the contemporary age, growers are more inclined towards traits of 
economic value with high market acceptability and significant positive contribution to seed yield in a 
commercial crop variety (Carlson, 2007; Wale and Yalew, 2007; Poudel and Jhonsen, 2009; Asrat et 
al., 2010; Blazy et al., 2011; Smith and Fennessy, 2011; Ward et al., 2013; Kassie et al., 2017; Khattak 
et al., 2022, 2023). In Pakistan, bold seed size with shiny green color in mungbean is preferred by 
growers because of high market acceptability and economic returns. NIFA Mung-25 has a shiny green 
color with 4% average increase in seed size over the local check varieties. It is, therefore, expected 
that NIFA Mung-25 will positively contribute to enhancing mungbean productivity in the KP province 
in particular and the country in general.  

Disease tolerance in new commercial crop varieties protects the genetic potential for high seed 
yield of the varieties. Chemical control is not economically viable on one hand, while on the other 
hand, it significantly contaminates the environment, thus posing potential threats to human and 
livestock health. The efficient way to avoid disease-induced damage to the yield of a potential crop 
variety is to incorporate genetic potential for disease resistance into the variety. Mungbean Yellow 
Mosaic Virus (MYMV) disease is highly detrimental to final economic yield, and resistance against 
MYMV is induced through aggregation of different beneficial genes having a modifying effect 
(Khattak et al., 2000). As inherent genetic potential for disease resistance plays a key role in the 
protection of yield potential (Oerke, 2006; Savary et al., 2012; Derbyshire et al., 2024), NIFA Mung-25 
carries the genetic factors responsible for conferring resistance against the MYMV disease. This 
variety is therefore capable of performing better under MYMV disease prevalence.  
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Table 2: Performance of NFM-103-30 (NIFA Mung-25) in preliminary yield trial at NIFA Peshawar in Kharif-
2018 
 Genotype Parentage/Pedigree TSW (g) SY (kg ha

-1
) 

NFM-99-1 NM98 × NFM-5-36-24 48 1690 
NFM-99-2 -do- 49 1732 
NFM-99-9 -do- 40 1273 
NFM-99-29 -do- 44 1786 
NFM-103-16 V2802 × Ramzan 49 1139 
NFM-103-30 -do- 51 1834 
NFM-103-57 -do- 47 1556 
Ramzan Standard Check 42 1444 
CV (%) 3.5 9.0 
LSD (P = 0.05) 2.6 69.4 
TSW: Thousand-seed weight; SY: Seed yield 
 
Table 3: Performance of NFM-103-30 (NIFA Mung-25) in preliminary yield trial at NIFA Peshawar in Kharif-
2020 
  Genotype Parentage/Pedigree TSW (g) SY (kg ha

-1
) 

NFM-99-1 NM98 × NFM-5-36-24 44 2083 
NFM-99-2 -do- 48 1597 
NFM-99-9 -do- 43 1944 
NFM-99-38 -do- 48 1724 
NFM-103-16 V2802 × Ramzan 48 1493 
NFM-103-30 -do- 49 2269 
NFM-103-57 -do- 46 1828 
Ramzan Standard Check 48 2092 
CV (%) 2.82 9.14 
LSD (P = 0.05) 2.19 103.72 
TSW: Thousand-seed weight, SY: Seed yield 
 
Table 4: Performance of NFM-103-30 (NIFA Mung-25) in the advanced yield trial conducted at NIFA 
Peshawar in Kharif-2021 
 Genotype Parentage/Pedigree TSW (g) SY (kg ha

-1
) 

NFM-98-119 NFM-5-36-24 × NFM-5-63-18 52 1646 
NFM-99-2 NM98 × NFM-5-36-24 48 1694 
NFM-99-4 -do- 48 2188 
NFM-99-38 -do- 48 2312 
NFM-103-16 V2802 × Ramzan 50 1583 
NFM-103-30 -do- 50 2361 
NFM-103-57 -do- 41 1715 
NFM-103-90 -do- 52 2233 
NIFA Mung-19 Standard Check 50 1760 
CV (%) 1.46 6.60 
LSD (P = 0.05) 1.20 152.94 
TSW: Thousand-seed weight, SY: Seed yield 
 

Table 5: Performance of NFM-103-30 (NIFA Mung-25) in the adaptability yield trial conducted at ARS, Karak 
in Kharif-2021 
 Genotype Parentage/Pedigree TSW (g) SY (kg ha

-1
) 

NFM-98-85 NFM-5-36-24 × NFM-5-63-18 51 1708 
NFM-98-119 -do- 52 1698 
NFM-99-2 NM-98 × NFM-5-36-24 50 1613 
NFM-99-34 -do- 48 1498 
NFM-103-16 V2802 × Ramzan 50 1686 
NFM-103-30 -do- 50 1879 
NIFA Mung-19 Standard Check 49 1698 
AZRI Mung-18 -do- 48 1627 
CV (%) 1.36 5.42 
LSD (P = 0.05) 1.12 81.87 
TSW: Thousand-seed weight, SY: Seed yield 
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Table 6: Performance of NFM-103-30 (NIFA Mung-25) in the adaptability yield trial conducted at AZRC, D.I. 
Khan in Kharif-2021 
Genotype Parentage/Pedigree TSW (g) SY (kg ha

-1
) 

NFM-98-85 NFM-5-36-24 × NFM-5-63-18 50 1565 
NFM-98-119 -do- 51 1745 
NFM-99-2 NM-98 × NFM-5-36-24 50 1654 
NFM-99-34 -do- 49 1649 
NFM-103-16 V2802 × Ramzan 50 1765 
NFM-103-30 -do- 51 1845 
NIFA Mung-19 Standard Check 49 1623 
AZRI Mung-18 -do- 49 1602 
CV (%) 1.13 7.24 
LSD (P = 0.05) 1.16 109.63 
TSW: Thousand-seed weight, SY: Seed yield 

 

Table 7: Performance of NFM-103-30 (NIFA Mung-25) in the advanced yield trial conducted at NIFA 
Peshawar in Kharif-2022 
 Genotype Parentage/Pedigree TSW (g) SY (kg ha

-1
) 

NFM-99-2 NM98 × NFM-5-36-24 42 1785 
NFM-99-4 -do- 48 1607 
NFM-99-38 -do- 47 1938 
NFM-103-16 V2802 × Ramzan 50 1715 
NFM-103-30 -do- 51 2189 
NFM-103-36 -do- 52 1950 
NFM-103-90 -do- 50 1815 
NIFA Mung-19 Standard Check 52 1742 
CV (%) 1.43 5.20 
LSD (P = 0.05) 1.14 97.58 
TSW: Thousand-seed weight, SY: Seed yield 
 
Table 8: Performance of NFM-103-30 (NIFA Mung-25) in the adaptability yield trial conducted at ARS, Karak 
in Kharif-2022 
 Genotype Parentage/Pedigree TSW (g) SY (kg ha

-1
) 

NFM-98-85 NFM-5-36-24 × NFM-5-63-18 51 1597 
NFM-98-119 -do- 52 1424 
NFM-99-2 NM-98 × NFM-5-36-24 50 1767 
NFM-99-34 -do- 48 1661 
NFM-103-16 V2802 × Ramzan 50 1795 
NFM-103-30 -do- 50 1879 
NFM-2019 Standard Check 49 1627 
AZRI Mung-18 -do- 48 1599 
CV (%) 1.13 7.69 
LSD (P = 0.05) 1.42 92.17 
TSW: Thousand-seed weight, SY: Seed yield 
 
Table 9: Performance of NFM-103-30 (NIFA Mung-25) in the adaptability yield trial planted at AZRC, D.I. 
Khan in Kharif-2022 
 Genotype Parentage/Pedigree TSW (g) SY (kg ha

-1
) 

NFM-98-85 NFM-5-36-24 × NFM-5-63-18 52 1647 
NFM-98-119 -do- 50 1523 
NFM-99-2 NM-98 × NFM-5-36-24 51 1491 
NFM-99-34 -do- 49 1623 
NFM-103-16 V2802 × Ramzan 50 1787 
NFM-103-30 -do- 51 1947 
NIFA Mung-19 Standard Check 48 1771 
AZRI Mung-18 -do- 49 1758 
CV (%) 1.56 8.72 
LSD (P = 0.05) 1.92 101.40 
TSW: Thousand-seed weight, SY: Seed yield 
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Table 12: Response of NFM-103-30 (NIFA Mung-25) to MYMV as compared to the parents and standards 
during Kharif 2018, 2020, and 2021 

Entry 

Mungbean Yellow Mosaic Virus (MYMV) disease rating 
At NIFA, Peshawar-2018 At NIFA, Peshawar-2020 At NIFA, Peshawar-2021 

% Infection Score Rating % Infection Score Rating % Infection Score Rating 

NFM-99-1 7.5 2 R 7.2 2 R 7.3 2 R 

NFM-99-2 6.8 2 R 7.9 2 R 7.4 2 R 

NFM-103-16 7.4 2 R 7.4 2 R 7.7 2 R 

NFM-103-30 4.0 1 HR 4.3 1 HR 4.1 1 HR 

V2802 4.4 1 HR 4.1 1 HR 4.3 1 HR 
Ramzan 4.5 1 HR 4.2 1 HR 3.9 1 R 
VC 1560D (Disease spreader) 95.8 8 HS 96.4 8 HS 97.0 8 HS 
NIFA Mung-19 (Std. check) 7.4 2 R 7.7 2 R 7.5 2 HR 

 
Plant parts infected/disease (%) Score Disease reaction 
No infection 0 Immune (I) 
1-5 1 Highly resistant (HR) 
6-10 2 Resistant (R) 
11-20 3 Moderately resistant (MR) 
21-30 4 Tolerant (T) 
31-40 5 Moderately tolerant (MT) 
41-50 6 Moderately susceptible (MS) 
51-80 7 Susceptible (S) 
81-100 8 Highly susceptible (HS) 
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