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Original Research Article
NANDYAL GRAM 1267 (NBEG 1267), A HIGH YIELDING MACHINE HARVESTABLE DESI CHICKPEA SUITABLE FOR SOUTH INDIA
ABSTRACT

Nandyal Gram 1267 (NBeG 1267), a high yielding machine harvestable desi chickpea cultivar developed at Regional Agricultural Research Station, ANGRAU, Nandyal was identified for commercial cultivation during August 2023 and notified on October 2024 for South Zone of India.  It has a yield potential of 22-25 q/ha kg ha-1 with  90-95 days of duration. It has a semi -erect plant type with a plant height of 45-50 cm and pod zone stating from 25 cm above ground level and is suitable for mechanical harvest. It has attractive light brown colored seeds with a test weight of 21.9 g and protein content of 15.96 %. On account of its yield advantage and semi erect nature, it is recommended for cultivation as a better alternative not only for machine harvestable varieties like NBeG 47 and GBM 2 but also for the most popular desi variety JG 11 in Andhra Pradesh, Telangana Karnataka and Tamil Nadu states of South Zone. 
Key words: Chickpea, desi variety, machine-harvestable, Fusarium wilt, South Zone.
1 INTRODUCTION 
“Chickpea is a major crop of North India gained its own importance in South India as well. It is majorly a short duration rabi crop grows well in winters in South India. There has been remarkable progress in chickpea production and productivity in the country during 2014-15 to 2021-22. Chickpea production reached a record high of 13.5 million tonnes in 2021-22, showing significant growth from 7.3 million tonnes in 2014-15. This increase can be attributed to technological advancements, increased availability of quality seed, better inter-institutional and international collaboration and dedicated policy support. In Andhra Pradesh, chickpea was cultivated in 2.90 lakh hectares with a production of 3.07 lakh tonnes and productivity of 1057 kg/ha” (Project Co-ordinator’s Report 2024-25). “Mostly Indian chickpea cultivars are semi spreading and have low ground clearance, and thus, not suitable for mechanical harvesting. Increasing cost of labour is a major problem in India because of which cost of chickpea cultivation increases and labour scarcity during the time of harvesting leads to delayed harvesting of pods consequently which leads to seed deterioration and loss of yield” (Chaturvedi et al., 2018; Datta et al., 2023). “Therefore, mechanical harvesting is preferred by farmers over manual harvesting. The harvest loss during machine harvest is higher for semi- erect genotype (~20%) and low in tall and erect genotypes (2.6-5.0%). Thus, efforts are underway to develop new kinds of chickpeas that are better for machine harvesting” (Delvadiya et al., 2024). “Mechanized harvesting in chickpea facilitates increased crop yields, promotes timely cultivation practices and optimizes resource utilization, thereby minimizing wastage” (Gaur, 2018).
“Regional Agricultural Research Station, Nandyal of Acharya N G Ranga Agrl. University, in collaboration with ICAR-IIPR and ICRISAT evolved few chickpea varieties previously” (Patil et al., 2021). “To enhance chickpea productivity, it is crucial to focus on developing new varieties with higher yield potential, better tolerance to Fusarium wilt compared to existing varieties and suitability for mechanical harvesting” (Gimenez et al., 2025). “Considering the importance of chickpea crop in India under rainfed farming, the present study was undertaken to develop a variety with high-yield potential with biotic stress tolerance and also suitable for mechanical harvesting” (Singh et al., 2018). “The success of high yielding varieties often encourage farmers to adopt other improved practices like better soil management, fertilization and irrigation techniques” (Singh et al., 2019).

 From this study, we report a new chickpea variety, NBeG 1267 that possesses wilt tolerance with high yield and suitable for mechanical harvesting. This variety promises a significant contribution to enhance chickpea area and production in Southern states of India.
Fig.1 : Flow chart depicting details of development of NBeG 1267
	JG 11 × ICCV 05106 

Hybridization (2010-11) at 

RARS, Nandyal











2      MATERIAL AND METHODS
NBeG 1267 is a stabilized homozygous line derived from a cross of JG 11 and ICCV 05106.  Hybridization was attempted at Regional Agricultural Research Station, Nandyal during 2010-11 and the segregating generations were studied from 2011-12 to 2016-17 and further it was tested at RARS, Nandyal during 2017 - 18 to 2020 - 21 and in AICRP trials during 2020 - 21 to 2022 - 23 which was finally identified for commercial cultivation in Southern states of India comprising Andhra Pradesh, Telangana, Tamilnadu and Karnataka states. The female parent JG 11 is a popular cultivar grown in Andhra Pradesh and the male parent ICCV 05106 has features of machine harvestable traits. It has semi erect plant type, 55-60 cm tall and has a ground clearance of 30 cm. The cross was attempted with the aim of combining adaptable traits of JG 11 with the machine harvestable traits of ICCV 05106. The segregating lines in different generations were raised with the mentioned objective and finally a stabilized segregant (NBeG 1267) resembling JG 11 in general characters with semi-erect nature having ground clearance of 25 cm for podding zone was identified. In station trials and in AICRP trials the mean yield data over locations and over years was pooled and its yield advantage in per cent over the standard checks was calculated and presented.
Table 1. Summarized yield data of NBeG 1267 in Station and Coordinated trials 
	Trait
	Year of testing
	No. of trials/ locations
	Proposed variety
	Check 1
	Check 2
	Check 3

	
	
	
	NBeG 1267
	GBM 2
	NBeG 47
	JG 11

	AICRP trials

	Seed yield (Q/ha) in South Zone
	1st year

 IVT MH (2020-21)
	3
	1814
	1628
(11.4)
	1397
(29.8)
	1370
(32.4)

	
	2nd year

 AVT 1MH (2021-22)
	3
	2197
	1773
(23.9)
	1674
(31.2)
	1960
(12.1)

	
	3rd year 

AVT 2 MH  (2022-23)
	3
	2274
	2232
(1.9)
	2002
(13.6)
	2262
(0.5)

	
	Weighted Mean
	
	2095
	1878
(11.6)
	1691
(23.9)
	1864
(12.4)

	
	Frequency in the top three groups (pooled for three years)
	2/9
	1/9
	0/9
	2/9

	Station Trials 
	      Test entry 

    NBeG 1267
	Check 1

NBeG 49
	Check 2

   JG 11

	Seed yield (Q/ha)
	OYT (2017-18)
	2368
	1754
	1895

	
	IYT (2018-19)
	2031
	1710
	1878

	
	AYT 1 (2019-20)
	1958
	2086
	1944

	
	AYT II (2020-21)
	1629
	1607
	1458

	
	Mean
	1997
	1789

(11.58)
	1794

(11.30)


Table 2 : Adaptability of NBeG 1267 to agronomic variables (2022 – 23)
	Entries
	Nandyal
	Kalaburagi
	Mean
	% increase over best check

	JG 11 (Ch)
	1736
	1358
	1547
	-

	GBM 2 (Ch)
	1513
	1381
	1447
	-

	NBeG 47 (Ch)
	1332
	1418
	1375
	-

	GJG 1913
	1965
	1789
	1877
	21.3

	RKGM 20-1
	1645
	1702
	1674
	6.4

	NBeG 1267
	2252
	1679
	1966
	27.1

	SE m ±
	127
	39
	
	

	CD (p=0.05)
	393
	116
	
	


Table 3 :  Nutritional and Milling quality of NBeG 1267

	Entry
	Dal recovery

(g) 
	Broken dal

(g)
	Broken dal with seed coat

(g)
	Whole seed (hard seed ) 

(g)
	Husk

(g)
	Dal recovery

(%)                                                        
	Protein content (%)

	NBeG 1267
	752.0
	44.0
	51.0
	-
	153.0
	75.2
	15.96

	JG11

(Check)
	740.0
	63.0
	79.0
	-
	118.0
	74.0
	16.0


Table 4: Reaction of NBeG1267 against pod borer at RARS, Nandyal

	S. No
	Entries
	Pod Damage (%)

	
	
	2020-21
	2021-22
	2022-23
	Mean

	1.
	NBeG 1267
	2.9
	1.38
	7.69
	3.99

	2.
	GJG 1913
	-
	0.83
	6.30
	3.57

	3.
	RKGM 20-1
	-
	2.46
	4.74
	3.6

	
	Susceptible Check

(ICCL 3137)
	6.7
	2.13
	5.29
	4.71

	
	Tolerant Check
(ICC 86111)
	2.4
	1.71
	2.23
	2.11


Table 5: Reaction of NBeG 1267 to Fusarium Wilt at RARS, Nandyal

	S. No
	Entries
	Wilt Incidence (%)
	Disease Reaction

	
	
	2020-21
	2021-22
	2022-23
	Mean
	

	1.
	NBeG 1267
	1.8
	12.86
	30.09
	14.92
	MR

	2.
	GJG 1913
	12.1
	18.33
	25.67
	18.70
	MR

	3.
	RKGM 20-1
	37.2
	31.92
	41.41
	36.84
	S

	4.
	GBM 2 (C)
	15.1
	16.34
	16.59
	16.01
	MR

	
	S.Check

(JG 62)
	100
	100
	100
	100
	

	
	R.Check

(WR 315)
	3.57
	2.76
	1.85
	2.73
	


3 RESULTS AND DISCUSSION 
3.1 Performance of NBeG 1267  in yield trials

Chickpea is an important Rabi pulse crop in south zone of India and most of its operations like sowing, spraying, intercultivation etc. are done with machine amicable equipments which generally reduce the cost of cultivation and is essential for improving the efficiency of Agriculture. The present-day chickpea cultivars are not suitable for mechanical harvesting as the height of the plant is inadequate and the branches of chickpea are close to the ground. Therefore, mechanical harvesting is preferred by farmers over manual harvesting. Nowadays, farmers are demanding genotypes that are suitable for mechanical harvesting. The cultivars suitable for mechanical harvesting have the potential to minimize the production cost, enhance resource efficiency and also decrease losses due to harvest. But the present existing cultivars of chickpea are not suitable for mechanical harvesting. Development of chickpea cultivars with upright and tall growth habit having the fruiting zone starting at about 25 – 30 cm from the ground level are suitable for combine harvesting. Further, growing mechanical harvesting chickpea doesn’t mean that harvesting will be done only through machine but it makes manual harvesting easier and labour friendly. Keeping these considerations as a high priority, Regional Agricultural Research Station, Nandyal worked on this objective and released Dheera (NBeG 47) a high yielding, machine harvestable chickpea cultivar for Andhra Pradesh in 2017. The efforts are under continuous progress and now come up with a stabilized segregant, NBeG 1267 with the above  said machine harvestable features and it was tested in station trials consequently for four years in a hierarchical manner, Observation Yield Trial (OYT) in 2017-18, Initial Yield Trial (IYT) in 2018-19, Advanced Yield Trial I (AYT 1) in 2019-20 and Advanced Yield Trial II (AYT II) i.e in 2020-21 (Table 1). In these trials, NBeG 1267 (1997 kg/ha) recorded 11.30 % higher seed yield than the popular cultivar JG 11 (1794 kg /ha). On account of its consistent performance in Station trials, the line was contributed to testing in AICRP trials of Chickpea during Rabi 2020-21. In Initial Varietal Trial (2020-21) of South Zone conducted at three locations (Table 1), NBeG 1267 recorded 1814 kg/ha with a yield advantage of 11.4%, 29.8%, 32.4% over checks GBM 2, NBeG 47 and JG 11, respectively. In Advanced Varietal Trial I (2021-22) of South Zone conducted at three locations, NBeG 1267 recorded 2197 kg/ha with a yield advantage of 23.9%, 31.2%, 12.1% over checks GBM 2, NBeG 47 and JG 11, respectively. In Advance Varietal Trial II (2022-23) of  South Zone conducted at three locations, NBeG 1267 recorded 2274 kg/ha with a yield advantage of 1.9%, 13.6%, 0.53% over checks GBM 2, NBeG 47 and JG 11, respectively. Over all NBeG 1267 registered 11.6%, 23.9%, 12.40% increased yield over checks GBM 2, NBeG 47 and JG 11, respectively. NBeG 1267 appeared in top group with a frequency of 2/9 whereas checks recorded a frequency of 1/9 (GBM 2), 0/9 (NBeG 47) and 2/9 (JG 11).  
3.2 Agronomic evaluation of NBeG 1267  

NBeG 1267  has semi erect plant type with pod zone starting from 25 cm above ground level. It has green stem with anthocyanin pigmentation, small leaflets, pink flowers, and attractive pods with light brown coloured seeds. It has a duration of 90 - 95 days with a plant height of 45 cm and test weight of 22-24 g.  NBeG 1267 (1966 kg/ha) showed 27.1 % higher pod yield over the popular check, JG 11 (1547 kg/ha) in the agronomic trials (Table 2) conducted at two locations of south India, (Kalaburgi and Nandyal) and superior over machine amicable checks, GBM 2 (1447 kg/ha) and NBeG 47 (1375 kg/ha). NBeG 1267 has attractive light brown coloured seeds with a 100 seed weight of 21.9 g and protein content of 15.96 %. It’s dhal recovery is around 75.2 % and on par with check variety (74.0 %). 
3.3 Disease and Pest reaction of NBeG 1267 (Table 4 and 5)
The Fusarium wilt of chickpea is responsible for 80-100% yield loss under favorable and agro climatic conditions (Dhawale and Dhale, 2021). This entry was screened for three consecutive years from 2020-21 to 2022-23 along with two qualifying entries (GJG 1913 & RKGM 20-1) and one check GBM 2 under wilt sick plot conditions at RARS, Nandyal. The wilt incidence data is mentioned in Table 5. The entry NBeG 1267 exhibited moderately resistant reaction with a mean wilt incidence of 14.92%. Similarly, NBeG 1267 was also tested against Helicoverpa pod borer, the major insect pest attacking chickpea under field conditions and its per cent pod damage is on par with qualifying entries (Table 4). 
4  DNA Fingerprinting
DNA fingerprinting studies of NBeG 1267 chickpea and mapping of its parents i.e. JG11 and ICCV 05106.

Methodology:  DNA was isolated from etiolated seedling as per the modified CTAB protocol of the laboratory.

Tissue Sample: Etiolated seedling.
Markers used in the study:  A total of 10 SSR markers were used for fingerprinting study and separated in 4% agarose gel.

Result: DNA fingerprinting of NBeG 1267 was carried at ICAR-IIPR, Kanpur using 10 SSR markers along with its parents (JG 11 and ICCCV 05106). GA 16, one of the SSR markers exhibited polymorphism between parents and NBeG 1267. 
                                       LIST 1    DNA finger printing report
	Marker
	Allele Size

	
	JG11
	ICCV 05106
	NBeG 1267

	GA16
	230
	245
	230



FIG 2 : SSR marker GA16
Remarks: SSR marker GA16 co-segregates in variety with both the mapping parents.
This line was assigned National Identity IC 650591 by ICAR-NBPGR, New Delhi. 
NBeG 1267 was identified for cultivation in South Zone of India comprising Andhra Pradesh, Telangana, Karnataka and Tamilnadu in the Variety Identification Committee Meeting of Rabi Pulses held in hybrid mode on September 01, 2023 at MPKV, Rahuri. The Central Sub Committee on Crop Standards, Notification and Release of Varieties has also notified this variety on August, 2024 and the gazette notification of Government of India published on 8 th October 2024 as S.O 4388 (E) (S.No.168). Further this variety was dedicated to Nation by Hon.ble Prime minister of India. Shri. Narendra Modi Ji on August, 11 th  2024.
Regional Agricultural Research Station, Nandyal center of ANGRAU has also sufficient stock seed and will be scaled up in the seed chain system in near future to cater to the huge demand from farmers of Southern states.
5  CONCLUSION


In the present era, farming is of machine interfered and in crops like chickpea, main focus in on seed to seed mechanization. Most of the operations in chickpea crop are machine based like, sowing, intercultivation, spraying etc., However, harvesting through machines is possible only if the cultivars are amenable to machine harvest. Thus NBeG 1267 high yielding chickpea with semi erect nature and pod zone starting from 25 cm above ground level is a better alternative not only for machine harvestable varieties like NBeG 47 and GBM 2 but also for the most popular desi variety JG 11 in Andhra Pradesh, Telangana, Karnataka and TamilNadu states of South Zone. It has yield potential of 2200-2500 kg ha-1 with tolerance to wilt and its popularization is a boon to chickpea cultivation in South India.
Salient features of NBeG 1267

· NBeG 1267 is a high yielding desi chickpea derived from a cross between  JG 11 x ICCV 05106.

·  It is early and has crop duration of 90-95 days.

· It has semi erect plant type, with a plant height of 45-50 cm and pod zone starting from 25 cm above ground level and is suitable for mechanical harvest. 

· It is recommended for cultivation in South Zone during rabi under normal fertility as a rainfed crop. It also responds well to one or two protected irrigations.
· It is tested in AICRP trials under machine harvestable category  in South Zone for three years from 2020- 2023. On an average, NBeG 1267 recorded higher seed yield of 2095 kg/ha with yield advantage of 11.6%, 23.9% and 12.4% over popular check varieties GBM 2 (1878 kg/ha), NBeG 47 (1691 kg/ha) and JG 11 (1864 kg/ha), respectively. 

· In Agronomic trials of South Zone ( Nandyal and Kalaburagi centers), it exhibited a yield advantage of 27.1 % (1966 kg/ha) over the  best check JG 11 (1547 kg/ha). 

· NBeG 1267 has attractive light brown coloured seeds with a 100 seed weight of 21.9g and a protein content of 15.96%. Its dhal recovery is around 75.2% and is on par with the popular variety JG 11 (74.0%).


· On account of its yield advantage, it is recommended for cultivation as a better alternative not only for machine harvestable varieties like NBeG 47 and GBM 2 but also for the most popular desi variety JG 11 in Andhra Pradesh, Telangana Karnataka and Tamil Nadu states of South Zone.
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