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Abstract
Aims: A field study was conducted to evaluate the productivity and economics of a soybean and minor millet (foxtail, finger, and barnyard millet) strip intercropping system under dryland conditions.
Study design: The experiment was laid out in a Randomized Block Design (RBD) with ten treatments and three replications
Place and duration of study: A field experiment was carried out for the kharif season of 2023–24 at AICRP for Dryland Agriculture, Dr. PDKV, Akola, Maharashtra.
Methodology: The experimental data about crop equivalent yield and economics of the study were subjected to statistical analysis by using the technique of analysis of variance (ANOVA), and their significance was tested by the “F” test at 0.05 probability (Gomez and Gomez 1984).
Results: Sole soybean recorded the highest seed (1881.69 kg ha⁻¹), straw (2099 kg ha⁻¹), biological yield (3981 kg ha⁻¹), and harvest index (47.27%). Among intercropping systems, soybean + foxtail millet (2:2) produced higher seed yield (1222 kg ha⁻¹), while soybean + finger millet (2:2) had greater straw (1646 kg ha⁻¹) and biological yield (2756 kg ha⁻¹). Soybean + foxtail millet (4:4) exhibited significantly higher soybean seed equivalent yield (2047 kg ha⁻¹), gross monetary returns (₹99,000 ha⁻¹) and net monetary returns (₹60,067 ha⁻¹) followed by Soybean + foxtail millet (2:2), Sole soybean, Soybean + finger millet (4:4), Soybean + finger millet (2:2) and Soybean + finger millet (4:4) strip intercropping system, and benefit-cost ratio (2.54). Sole barnyard millet consistently recorded the lowest performance.
Conclusion: Overall, soybeans + foxtail millet in 2:2 and 4:4 row ratios proved to be the most productive, profitable, and resource-efficient under dryland strip intercropping.
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Introduction 
Intercropping has been recognized as a potentially beneficial system of crop production in the semi-arid tropics. (Singh et al., 2006).  It is an important agronomic practice that ensures profitability and helps cope with unexpected abiotic and biotic stresses (Layek et al., 2012).  To maintain soil health, protect the environment, and satisfy the daily food and animal feed needs, existing cropping systems must be diversified to produce higher yields and returns. The success of intercrops compared to pure crops can be determined by factors such as planting date, ultimate density, resource availability, and intercropping models (Mazaheri et al., 2006).  To meet the growing demand for food grains, arrest the further decline in production, and make the system more viable, it is essential to enhance the overall productivity of the system.  In subsistence farming systems, growing several crops as mixtures appears to be the most acceptable practice rather than growing a sole crop. (Ramamoorthy et al., 2004). As soybeans are cultivated in rainfed conditions in India, the degree of their susceptibility to moisture stress can be mitigated by adopting suitable intercropping systems. Several factors can affect the growth of the species used in intercropping, including cultivar selection, seeding ratios, and competition between components (Carr et al., 2004). Simulation studies highlight that optimizing spatial arrangements improves light interception and photosynthetic efficiency, thereby boosting system productivity (Jin et al., 2024), while field experiments show that different row configurations significantly influence growth dynamics and yield advantages (Wu et al., 2021). Its yield superiority over sole cropping has been validated in multiple regions, reinforcing its importance in sustainable intensification (Yang et al., 2024). Beyond yield, intercropping improves nutrient uptake, enhances soil properties, and contributes to long-term soil health (Nasar et al., 2024). These benefits are particularly crucial in rainfed areas, where diversified systems enhance resilience and ensure sustainable production (Sukanya et al., 2024; Thinley et al., 2024).  Millets are important cereal crops cultivated in arid and semiarid regions of Asia as well as Africa. In India, almost all the nutri-cereals are largely produced. In fact, Millets have been an integral part of our diet for centuries in India, while the soybean is a vital leguminous and oil crop. The study based on the soybean and foxtail millet strip intercropping system can be a sustainable and profitable option for enhancing productivity and farm income of dryland farmers(Numan et al., 2021), they are essential because of their use as human food, their high nutritional value, resilience in challenging environments, grown on marginal land as well as feed for livestock (Saritha & Singh, 2016; Taylor, 2019; Sharma et al., 2025). Crops like cowpea and field beans suppress the yield of finger millet, but crops like soybean, black gram, and pigeonpea do not significantly affect it. The escalating impacts of climate change make small farmers particularly vulnerable due to their marginalized status, small landholdings, and high reliance on climate-dependent agriculture (Harvey et al., 2014; Debela et al., 2015;). Moreover, they possess limited resources to sustain or increase agricultural yield and have little or no access to technical assistance, financial assistance, or government support (Fan and Rue, 2020). There is an urgent need for a transition towards more sustainable, resilient, and efficient agricultural systems to achieve the livelihood security of dryland farmers.  Acknowledging the earlier context and limited research has been conducted on the performance of soybeans and millets under broad bed furrow strip intercropping systems.

Material and Methods
A field experiment was carried out for the kharif season of 2023–24 at AICRP for Dryland Agriculture, Dr. PDKV, Akola, situated with a latitude of 20.17°–21.16° N, longitude of 76.7°–77.4° E, and an altitude of 307.4 meters above the mean sea level.  During the Kharif season of 2023-24 (July–October), a total rainfall of 385.4 mm was recorded over 19 rainy days. The soil of the experimental field was medium Clayey, slightly alkaline in reaction (pH 7.9), with low nitrogen (170.45 kg ha-1), medium phosphorus (16.40 kg ha-1), and high potassium (285.90 kg ha-1) content. Organic carbon was moderate (0.58%). The experiment was laid out in Randomized Block Design (RBD) ten treatments with three replications and treatment consist of T1-Sole soybean, T2 - Sole foxtail millet, T3 - Sole finger millet, T4-Sole barnyard millet, T5 – Soybean + foxtail millet ( 2:2), T6-Soybean + foxtail millet (4:4), T7 -Soybean + finger millet in (2:2), T8 - Soybean + finger millet in (4:4), T9-Soybean + Barnyard millet in (2:2), and T10-Soybean + Barnyard millet in (4:4). The varieties were used AMS-1001, Suryanandi, Vakula and VL-207 of soybean, foxtail millet, finger millet and barnyard millet respectively. Sowing was done at a spacing of 45 × 5 cm using a seed rate of 65 kg ha-1 for soybean and 8–10 kg ha-1 for millets. The gross plot size was 7.2 × 4.5 m2, and the net plot size was 6.3 × 4.2 m2. Fertilizer was applied as per the recommended dose: 30:60:30 NPK kg ha-1 for soybean and 40:20:20 NPK kg ha-1 for millets. Standard agronomic practices were followed throughout the cropping period. The experimental data about crop equivalent yield and economics of the study were subjected to statistical analysis by using the technique of analysis of variance (ANOVA), and their significance was tested by the “F” test at 0.05 probability (Gomez and Gomez 1984).

Results and Discussion3.1 Yield studies (kg ha-1)
3.1.1 Seed yield (kg ha-1) of soybean and minor millets
The data presented in Table 1 and graphically depicted in Fig.1 show that sole soybean and minor millets recorded higher seed yield, whereas soybean-based millet intercropping systems showed comparatively lower yields. Sole soybean recorded a higher seed yield (1881.69 kg ha⁻¹) compared to intercropping treatments. Among the intercropping systems, soybean + foxtail millet (2:2) obtained relatively higher seed yield (1222 kg ha⁻¹), followed by soybean + foxtail millet (4:4) (1174 kg ha⁻¹), and the lowest yield was found in soybean + barnyard millet (995 kg ha⁻¹) (4:4
In case of minor millet, sole cropping of millet, foxtail millet produced (1677 kg ha⁻¹), finger millet (1508 kg ha⁻¹), and barnyard millet (1493 kg ha⁻¹) with their intercropping systems. The mean of seed yield in soybean across different systems was (1224.28 kg ha⁻¹). In intercropping systems soybean + foxtail millet (4:4) 1044 kg ha⁻¹, soybean + foxtail millet (2:2) yielded 980 kg ha⁻¹, soybean + finger millet (4:4) 913 kg ha⁻¹, soybean + finger millet (2:2) 877 kg ha⁻¹, soybean + barnyard millet (4:4) 873 kg ha⁻¹ and soybean + barnyard millet (2:2) 838 kg ha⁻¹. The reduced yield under intercropping could be attributed to lower plant population and the greater competition among component crops for essential resources such as nutrients, soil moisture, and solar radiation.  Similar results were also reported by Yogesh et al. (2014), Shwethanjali et al. (2018), Biradar et al. (2020), Kiranmai et al. (2021),  Vinay et al. (2021), Darshan et al. (2023) and Ananthi et al. (2024).3.1.2 Straw yield (kg ha-1) of soybean and minor millets
Sole soybean and minor millets recorded the higher straw yield. Whereas intercropping systems showed comparatively lower yields. The results are presented in Table 1. and graphically depicted in Fig.1  Sole soybean registered a higher straw yield (2099 kg ha⁻¹) compared to intercropping treatments. In intercropping systems, soybean + finger millet (2:2) recorded comparatively higher straw yield (1646 kg ha⁻¹), followed by soybean + foxtail millet (2:2) 1506 kg ha⁻¹, and the rest of the intercrops. The lower straw yield (1324 kg ha⁻¹) was obtained in soybean + barnyard millet (4:4). 
In case of minor millets, higher straw yield was recorded under the sole cropping system, foxtail millet recorded (2934 kg ha⁻¹), finger millet (3033 kg ha⁻¹), and barnyard millet (2914 kg ha⁻¹). In intercropping system, soybean + foxtail millet (2:2) produced 1412 kg ha⁻¹, soybean + foxtail millet (4:4) 1506 kg ha⁻¹, soybean +finger millet (2:2) 1227 kg ha⁻¹, soybean + finger millet (4:4) 1277 kg ha⁻¹, soybean + barnyard millet (2:2) 1342 kg ha⁻¹, and soybean + barnyard millet (4:4) 1401 kg ha⁻¹. The reduction in seed and straw yield under intercropping could be attributed to lower plant population and the greater competition among component crops for essential resources such as nutrients, soil moisture, and solar radiation.  Similar results were also reported by Yadav et. al. (2010), Biradar et al. (2020), and Ananthi et al. (2024).












Table No. 1. Seed yield (kg ha-1), straw yield (kg ha-1) and Soybean seed equivalent yield (kg ha-1) of soybean and minor millet as influenced by Soybean + minor millet strip intercropping systems

	Treatments
	Seed yield (kg ha-1)
	Straw yield (kg ha -1)
	SEY (kg ha -1)

	
	Main crop
	Intercrops
	Main crop
	Intercrops
	

	
	Soybean
	FM
	FgM
	BM
	Soybean
	FM
	FgM
	BM
	

	T1 - Sole Soybean
	1882
	-
	-
	-
	2099
	-
	-
	-
	1882

	T2 - Sole FM
	-
	1677
	-
	-
	-
	2934
	-
	-
	1402

	T3 - Sole FgM
	-
	-
	1508
	-
	-
	-
	3033
	-
	1261

	T4 - Sole BM
	-
	-
	-
	1493
	-
	-
	-
	2914
	1248

	T5 - Soy + FM (2:2)
	1222
	980
	-
	-
	1506
	1412
	-
	-
	2042

	T6 - Soy + FM (4:4)
	1174
	1044
	-
	-
	1459
	1506
	-
	-
	2047

	T7 - Soy + FgM (2:2)
	1110
	-
	877
	-
	1646
	-
	1227
	-
	1843

	T8 - Soy + FgM (4:4)
	1116
	-
	913
	-
	1358
	-
	1277
	-
	1880

	T9 - Soy + BM (2:2)
	1071
	-
	-
	838
	1370
	-
	-
	1342
	1771

	T10 - Soy + BM (4:4)
	995
	-
	-
	873
	1324
	-
	-
	1401
	1725

	SE(m) ±
	-
	-
	-
	-
	-
	-
	-
	-
	87.97

	CD at 5%
	-
	-
	-
	-
	-
	-
	-
	-
	261.4

	GM
	1224
	1234
	1099
	1068
	1537
	1951
	1846
	1886
	1710



3.2.1 Soybean seed equivalent yield (kg ha-1)
Soybean Seed Equivalent Yield (kg ha⁻¹) under different intercropping systems is presented in Table 1. and graphically depicted in Fig.1  Significantly higher soybean seed equivalent yield was recorded in soybean + foxtail millet in 4:4 row ratio (2047 kg ha⁻¹) and at par with soybean + foxtail millet in 2:2 row ratio (2042 kg ha⁻¹), sole soybean (1882), soybean + finger millet in 4:4 row ratio (1880 kg ha⁻¹), soybean + finger millet in 2:2 row ratio (1843 kg ha⁻¹). The lowest soybean seed equivalent yield was recorded in sole barnyard millet (1248 kg ha⁻¹). Similar findings by Mahmoudi et al. (2013), Shwethanjali et al. (2018 Keerthanapriya et al. (2019) and Sai et al. (2020)





3.3  Economics of study 
The data pertaining on economics is depicted in Table 2 and graphically depicted in fig.2, showing that gross monetary returns and net monetary returns are significantly higher with the soybean + millet intercropping system. ha⁻¹). The gross monetary returns was recorded in soybean + foxtail millet (4:4) (₹99,000 ha⁻¹), which was on par with soybean + foxtail millet (2:2) (₹ 98,624 ha⁻¹), soybean + finger millet (4:4) (₹ 90,725 ha⁻¹), soybean + finger millet (2:2) (₹89,297 ha⁻¹), and sole soybean (₹89,181 ha⁻¹) and lowest gross monetary returns was recorded for sole barnyard millet (₹ 63243 ha⁻¹). The treatments were similarly responded to net monetary returns. Soybean + foxtail millet (4:4) (₹60,067 ha⁻¹) recorded higher net monetary return which was on par with soybean + foxtail millet (2:2) (₹59,929 ha⁻¹), soybean + finger millet (4:4) (₹52,132 ha⁻¹), soybean + finger millet (2:2) (₹50,735 ha⁻¹), and sole soybean (₹48,573 ha⁻¹). The lowest net monetary return was observed in sole barnyard millet (₹ 28,816 ha⁻¹). The highest B:C ratio was recorded in soybean + foxtail millet in 2:2 row ratio (2.55), followed by soybean + foxtail millet in 4:4 row ratio (2.54), soybean + finger millet in 4:4 row ratio (2.35), and soybean + finger millet in 2:2 row ratio (2.32) and was found in sole barnyard millet  (1.84). Similar results were supported by Girish et al. (2005), Yadav et al. (2010), Jakhar et al. (2015), Manjunath & Salakinkop (2017),  Victor et al. (2023) and Chavan et al. (2024).

Table No. 2.. Gross monetary returns (₹ ha-1), Net monetary returns (₹ ha-1) and Benefit cost ratio as influenced by soybean + minor millet strip intercropping system

	Treatment
	GMR
(₹ ha-1)
	NMR
(₹ ha-1)
	B:C ratio

	T1 - Sole Soybean
	89181
	48573
	2.20

	T2 - Sole FM
	70356
	36241
	2.06

	T3 - Sole FgM
	64061
	29614
	1.86

	T4 - Sole BM
	63243
	28816
	1.84

	T5 - Soy + FM (2:2)
	98624
	59929
	2.55

	T6 - Soy + FM (4:4)
	99000
	60067
	2.54

	T7 - Soy + FgM (2:2)
	89297
	50735
	2.32

	T8 - Soy + FgM (4:4)
	90725
	52132
	2.35

	T9 - Soy + BM (2:2)
	85882
	47297
	2.23

	T10 - Soy + BM (4:4)
	83796
	45265
	2.17

	SE(m) ±
	4076.4
	4076.4
	-

	CD at 5%
	12111
	12111
	-

	GM
	83417
	45867
	-






Conclusion 
The present investigation clearly demonstrated that soybean + minor millet strip intercropping systems under dryland conditions have a distinct advantage over sole cropping in terms of productivity and economics. Among the tested combinations, soybean + foxtail millet in 2:2 and 4:4 row ratios recorded the highest soybean seed equivalent yield, land equivalent ratio, gross and net monetary returns, and benefit–cost ratio, thereby proving to be the most efficient and profitable systems. Although the sole soybean registered a higher seed yield, the intercropping systems, particularly with foxtail millet, offered greater economic viability and land use efficiency. In contrast, soybean + barnyard millet recorded the lowest yield and monetary returns, indicating its unsuitability. Overall, the soybean + foxtail millet strip intercropping system emerges as a sustainable and profitable option for enhancing productivity and farm income of dryland farmers. 



References
Ananthi, K., Gomathy, M., Sabarinathan, K. G., & Rajababu, C. (2024). Small millet with legumes intercropping for climate-smart agriculture. International Journal of Environmental Sciences & Natural Resources, 33(5). 
Biradar, S. A., Devarnavadagi, V. S., Hotkar, S., & Kohler, B. C. (2020). Performance of pigeon pea (Cajanus cajan L.) based intercropping system with millets under northern dry zone of Karnataka. Journal of Pharmacognosy and Phytochemistry, 9(4), 1572–1574.
Carr P M, Horsley R D and Poland W W. 2004. Barley, oat and cereal-pea mixtures as dryland forages in the Northern Great Plains. Agronomy Journal 96:677–84. 
Chavan, R.G., Dongarwar, U.R., Deshmukh, Y.V., Kaple, S.U. and A.D Isokar. (2024). Influence of integrated nutrient management on growth, yield and economics of foxtail millet. International Journal of Advanced Biochemistry Research. SP-8(11): 190-193
Debela, N., Mohammed, C., Bridle, K., Corkrey, R., & Mcneil, D. (2015). Perceptions of climate change and its impacts by smallholder farmers in pastoral/agropastoral systems of Borana, South Ethopia. Springer Open Journal, 4, 236.
Dhaka AK, Pannu RK, Kumar S, Malik K, Singh B. Biological feasibility, economic viability and energy efficiency of intercropping fodder sorghum (Sorghum bicolor) in seed crop of dhaincha (Sesbania aculeata). Indian Journal of Agricultural Sciences. 2015;85(1):20-27.
Darshan, H. P., Mansur, C. P., Shivamurthy, D., & Neelakanth, J. K. (2023). System analysis of browntop millet based intercropping system in vertisols under rainfed condition. Journal of Farm Sciences, 36(01), 16-19.
Fan, S., & Rue, C. (2020). The role of smallholder farms in a changing world. In S. G. Paloma, L. Riesgo, K. Louhichi (Eds.), The Role of Smallholder Farms in Food and Nutrition Security.  13-18).
Girish, K. M. (2005). Studies on finger millet (Eleusine coracana (L.) Gaertn.) based intercropping systems (Doctoral dissertation). University of Agricultural Sciences, GKVK, Bangalore.
Gomez, K. A., & Gomez, A. A. (1984). Statistical procedures for agricultural research. John wiley & sons.
Harvey, C. A., Saborio‑Rodriguez, M., Martinez‑Rodriguez, M. R., Viguera, B., Chain‑Guadarrama, A., Vignola, R., & Alpizar, F. (2018). Climate change impacts and adaptation among smallholder farmers in central America. Agriculture & Food Security, 7(57), 20. 
Jakhar, P., Adhikary, P. P., Naik, B. S., & Madhu, M. (2015). Finger millet (Eleusine coracana)–groundnut (Arachis hypogaea) strip cropping for enhanced productivity and resource conservation in uplands of Eastern Ghats of Odisha. Indian Journal of Agronomy, 60(3), 365–371.
Jin, F., Wang, Z., Zhang, H., Huang, S., Chen, M., Kwame, T. J., ... & Wu, Y. (2024). Quantification of spatial-temporal light interception of crops in different configurations of soybean-maize strip intercropping. Frontiers in Plant Science, 15, 1376687. 
Keerthanapriya, S., Hemalatha, M., Joseph, M., & Prabina, B. J. (2019). Assessment of competitiveness and yield advantages of little millet based intercropping system under rainfed condition. International Journal of Chemical Studies, 7(3), 4121–4124. 
Kiranmai, J., S. Saralamma and C.V.C.M. Reddy, (2021). Enhancing the millet system productivity with intercrops. In Biol. Forum.13 (3b): 81-83.
Layek, J., Shivakumar, B. G., Rana, D. S., Munda, S., & Lakshman, K. (2012). Growth pattern, physiological indices and productivity of different soybean (Glycine max) based intercrops as influenced by nitrogen nutrition. Indian Journal of Agronomy, 57(4), 349 356.
Mahmoudi, R., Jamshidi, K., & Pouryousef, M. (2013). Evaluation of grain yield of maize (Zea mays L.) and soybean (Glycine max L.) in strip intercropping. International Journal of Agronomy and Plant Production, 4(9), 2388–2392.
Manjunath, M. G., & Salakinkop, S. R. (2017). Growth and yield of soybean and millets in intercropping systems. Journal of Farm Sciences, 30(3), 349–353.
Mazaheri, D., Madani, A. and Oveysi, M. (2006). Assessing the land equivalent ratio (LER) of two corn (Zea mays L.) varieties intercropping at various nitrogen levels in Karaj, Iran. Journal of Central European Agriculture. 7(2): 359-364.
Nasar, J., Ahmad, M., Gitari, H., Tang, L., Chen, Y., & Zhou, X. B. (2024). Maize/soybean intercropping increases nutrient uptake, crop yield and modifies soil physio-chemical characteristics and enzymatic activities in the subtropical humid region based in Southwest China. BMC Plant Biology, 24(1), 434.
Numan, M.; Serba, D.D.; Ligaba-Osena, A. Alternative Strategies for Multi-Stress Tolerance and Yield Improvement in Millets. Genes 2021, 12, 739.
Ramamoorthy, K., Christopher Lourduraj, A., Alagudurai, S., Kandasamy, O. S., & Murugappan, V. (2004). Intercropping pigeonpea (Cajanus cajan) in finger millet (Eleusine coracana) on productivity and soil fertility under rainfed condition. Indian Journal of Agronomy, 49(1), 28–30.
Sai, P. B., Mosha, K., Sree Rekha, M., & Latha, M. (2020). Yield and economic advantage of groundnut–millets intercropping system. The Andhra Agricultural Journal, 67(2), 124–126.
Sarita, E.S.; Singh, E. Potential of millets: Nutrients composition and health benefits. J. Sci. Innov. Res. 2016, 5, 46–50.
Sharma, A., Ceasar, S. A., Pandey, H., Devadas, V. S., Kesavan, A. K., Heisnam, P., Vashishth, A., & Misra, V., Kumar, A. (2025). Millets: Nutrient-rich and climate-resilient crops for sustainable agriculture and diverse culinary applications. Journal of Food Composition and Analysis, 137, 106984.
Shwethanjali, K. V., Kumar Naik, A. H., Basavaraj Naik, T., & Dinesh Kumar, M. (2018). Effect of groundnut + millets intercropping system on yield and economic advantage in Central Dry Zone of Karnataka under rainfed condition. International Journal of Current Microbiology and Applied Sciences, 7(9), 2921–2926.
Singh, R., Shamim, M., Singh, D., & Ghanshyam. (2006). Effect of different planting patterns on yield and yield attributes in soybean and pearl millet intercropping system. Haryana Journal of Agronomy, 22(1), 18–20. 
Sukanya, T. S., Kumar, A., Sathya, K., Narayanan, A. L., Kishore, K., Shyam, M., ... & Chaithra, C. (2024). Millet based cropping systems for enhanced productivity. In Genetic Improvement of Small Millets (pp. 63-86). Singapore: Springer Nature Singapore.
Taylor, J.R. Sorghum and Millets: Taxonomy, History, Distribution, and Production. In Sorghum and Millets; Elsevier: Amsterdam, The Netherlands, 2019; pp. 1–21. 
Thinley, K., Sithup, K., Choden, T., Wangmo, P., Deki, S., Dema, T., ... & Katsura, K. (2024). Establishment of a high-yield intercropping system for maize and legumes under rainfed conditions in eastern Bhutan. Plant Production Science, 27(3), 170-184.
Victor, V.P., K. Sharmili, D.P. Kumar, R. Minithra and B. Balaganesh, 2023. Performance of pearl millet and pulses based intercropping system under rainfed condition. Int. J. Environ. Climate Change. 13(8): 747-752.Vinay, H. V., Jagadeesh, B. R., & Shivamurthy, D. (2021). Intercropping systems of some minor millets to improve production potential of pigeon pea under set furrow method of cultivation in Alfisols of northern transition zone of Karnataka. Biochemical & Cellular Archives, 21(2).
Wu Y, He D, Wang E, Liu X, Huth NI, Zhao Z, Gong W, Yang F, Wang X, Yong T, Liu J. (2021). Modelling soybean and maize growth and grain yield in strip intercropping systems with different row configurations. Field Crops Research. 15;265:108122.
Yadav, R. (2010). Production potential of finger millet and French bean intercropping under rainfed conditions of Uttarakhand. Journal of Food Legumes, 23(2), 121–123.
Yang, S., Li, H., Xu, Y., Wang, T., Hu, Y., Zhao, Y., ... & Chen, Y. (2024). The yield performance of maize-     soybean intercropping in the North China Plain: From 172 sites empirical investigation. Field Crops Research, 315, 109467. 
Yogesh, S., S. I. Halikatti, S. M. Hiremath, M. P. Potdar, S. I. Harlapur and H. Venkatesh, (2014). Light use efficiency, productivity and profitability of maize and soybean intercropping as influenced by planting geometry and row proportion. J. Farm Sci. 27(1): 1-4.





Figure 1: Seed yield (kg ha-1), straw yield (kg ha-1) and Soybean seed equivalent yield (kg ha-1) of soybean and minor millet as influenced by Soybean + minor millet strip intercropping systems

Seed yield (kg ha-1)	
T1 - Sole Soybean	T2 - Sole FM	T3 - Sole FgM	T4 - Sole BM	T5 - Soy + FM (2:2)	T6 - Soy + FM (4:4)	T7 - Soy + FgM (2:2)	T8 - Soy + FgM (4:4)	T9 - Soy + BM (2:2)	T10 - Soy + BM (4:4)	0	0	1882	0	0	0	1222	1174	1110	1116	1071	995	
T1 - Sole Soybean	T2 - Sole FM	T3 - Sole FgM	T4 - Sole BM	T5 - Soy + FM (2:2)	T6 - Soy + FM (4:4)	T7 - Soy + FgM (2:2)	T8 - Soy + FgM (4:4)	T9 - Soy + BM (2:2)	T10 - Soy + BM (4:4)	0	0	0	1677	0	0	980	1044	0	0	0	0	
T1 - Sole Soybean	T2 - Sole FM	T3 - Sole FgM	T4 - Sole BM	T5 - Soy + FM (2:2)	T6 - Soy + FM (4:4)	T7 - Soy + FgM (2:2)	T8 - Soy + FgM (4:4)	T9 - Soy + BM (2:2)	T10 - Soy + BM (4:4)	0	0	0	1508	0	0	0	877	913	0	0	
T1 - Sole Soybean	T2 - Sole FM	T3 - Sole FgM	T4 - Sole BM	T5 - Soy + FM (2:2)	T6 - Soy + FM (4:4)	T7 - Soy + FgM (2:2)	T8 - Soy + FgM (4:4)	T9 - Soy + BM (2:2)	T10 - Soy + BM (4:4)	0	0	0	0	1493	0	0	0	0	838	873	Straw yield (kg ha -1)	T1 - Sole Soybean	T2 - Sole FM	T3 - Sole FgM	T4 - Sole BM	T5 - Soy + FM (2:2)	T6 - Soy + FM (4:4)	T7 - Soy + FgM (2:2)	T8 - Soy + FgM (4:4)	T9 - Soy + BM (2:2)	T10 - Soy + BM (4:4)	0	0	2099	0	0	0	1506	1459	1646	1358	1370	1324	T1 - Sole Soybean	T2 - Sole FM	T3 - Sole FgM	T4 - Sole BM	T5 - Soy + FM (2:2)	T6 - Soy + FM (4:4)	T7 - Soy + FgM (2:2)	T8 - Soy + FgM (4:4)	T9 - Soy + BM (2:2)	T10 - Soy + BM (4:4)	0	0	0	2934	0	0	1412	1506	0	0	0	0	T1 - Sole Soybean	T2 - Sole FM	T3 - Sole FgM	T4 - Sole BM	T5 - Soy + FM (2:2)	T6 - Soy + FM (4:4)	T7 - Soy + FgM (2:2)	T8 - Soy + FgM (4:4)	T9 - Soy + BM (2:2)	T10 - Soy + BM (4:4)	0	0	0	3033	0	0	0	1227	1277	0	0	T1 - Sole Soybean	T2 - Sole FM	T3 - Sole FgM	T4 - Sole BM	T5 - Soy + FM (2:2)	T6 - Soy + FM (4:4)	T7 - Soy + FgM (2:2)	T8 - Soy + FgM (4:4)	T9 - Soy + BM (2:2)	T10 - Soy + BM (4:4)	0	0	0	0	2914	0	0	0	0	1342	1401	SEY (kg ha -1)	[VALUE]

[VALUE]

T1 - Sole Soybean	T2 - Sole FM	T3 - Sole FgM	T4 - Sole BM	T5 - Soy + FM (2:2)	T6 - Soy + FM (4:4)	T7 - Soy + FgM (2:2)	T8 - Soy + FgM (4:4)	T9 - Soy + BM (2:2)	T10 - Soy + BM (4:4)	1882	1402	1261	1248	2042	2047	1843	1880	1771	1725	Treatments 


kg /ha 




Figure 2: GMR(₹ ha-1), NMR(₹ ha-1) and B: C ratio as influenced by soybean + minor millet strip intercropping system under BBF condition

GMR	T1 - Sole Soybean	T2 - Sole FM	T3 - Sole FgM	T4 - Sole BM	T5 - Soy + FM (2:2)	T6 - Soy + FM (4:4)	T7 - Soy + FgM (2:2)	T8 - Soy + FgM (4:4)	T9 - Soy + BM (2:2)	T10 - Soy + BM (4:4)	0	89181	70356	64061	63243	98624	99000	89297	90725	85882	83796	NMR	T1 - Sole Soybean	T2 - Sole FM	T3 - Sole FgM	T4 - Sole BM	T5 - Soy + FM (2:2)	T6 - Soy + FM (4:4)	T7 - Soy + FgM (2:2)	T8 - Soy + FgM (4:4)	T9 - Soy + BM (2:2)	T10 - Soy + BM (4:4)	0	48573	36241	29614	28816	59929	60067	50735	52132	47297	45265	B:C ratio	[VALUE]
[VALUE]

T1 - Sole Soybean	T2 - Sole FM	T3 - Sole FgM	T4 - Sole BM	T5 - Soy + FM (2:2)	T6 - Soy + FM (4:4)	T7 - Soy + FgM (2:2)	T8 - Soy + FgM (4:4)	T9 - Soy + BM (2:2)	T10 - Soy + BM (4:4)	2.2000000000000002	2.06	1.86	1.84	2.5499999999999998	2.54	2.3199999999999998	2.35	2.23	2.17	







