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Assessment of Yield and Nutrient Uptake Patterns in Diverse Rice Varieties at Distinct Growth Stages in the Northern Telangana Zone

Abstract
A detailed evaluation of grain yield, straw yield and nutrient uptake (N, P, and K) in various rice varieties grown in the Northern Telangana Zone (NTZ) was conducted using pooled data from the Kharif (2019 to 2020) and Rabi (2019–2021) seasons. The study categorized rice varieties into extra short (<120 days), short (120–130 days) and medium duration (130–140 days) groups to assess their agronomic performance and nutrient dynamics. Results showed that the extra short-duration variety Rudramma was highly productive, recording superior yields and nutrient uptake compared to other entries in its group. In the short-duration group, Jagtial Rice-1 consistently outperformed others in both seasons, with higher grain yields and greater uptake of N, P, and K. Among the medium-duration group, Karimnagar Samba recorded stable grain and straw yields along with efficient nutrient utilization. The progressive increase of nutrient absorption from maximum tillering to harvest highlights the importance of stage-specific nutrient management to optimize rice productivity. Overall, the findings underscore the significant variation in yield potential and nutrient uptake across rice varieties in NTZ, emphasizing the need for targeted selection and nutrient management practices tailored to variety duration and seasonal conditions. The identified high-yielding, nutrient-efficient varieties hold promise for enhancing rice production sustainability in the region.
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Introduction
	Rice is a staple food crop and a principal source of livelihood for millions in India, particularly in semi-arid regions such as the Northern Telangana Zone (NTZ) of Telangana State, which is characterized by distinct agro-climatic conditions including limited and erratic rainfall, unique soil types and specific cropping windows associated with the Kharif (August–November) and Rabi (November–February) seasons (Pathak et al., 2020). Optimizing rice productivity in this region necessitates varietal selection that aligns with the growth duration and adapts to prevailing environmental constraints while ensuring efficient nutrient use (Dangi et al., 2017). The growth duration of rice varieties significantly impacts crop development stages, nutrient demands and ultimately grain and straw yields; thus varieties classified as extra short (100–120 days), short (120–130 days) and medium duration (130–140 days) provide flexibility for farmers in managing crop cycles and input application. Their differential nutrient uptake patterns, particularly for nitrogen (N), phosphorus (P) and potassium (K) are critical for formulating nutrient management strategies and improving yield outcomes (Nagabovanalli Basavarajappa et al., 2021, Polimera et al., 2024). Understanding the dynamics of grain and straw yield alongside nutrient uptake at key growth stages is essential to tailor fertilizer recommendations and optimize varietal choices for sustainable rice cultivation in NTZ (Savant and De Datta, 1982). This study evaluates pooled data of multiple rice varieties grown during the Kharif and Rabi seasons (2019–2021) to assess agronomic performance and nutrient absorption characteristics, aiming to enhance sustainable intensification of rice cultivation in NTZ, thereby improving yield and resource use efficiency.

Materials and Methods
Experimental Location and Duration
The study was carried out in Regional Agriculture Research Station, Polasa, PJTAU Northern Telangana Zone (NTZ) of Telangana state, characterized by semi-arid, agro-climatic conditions, during two consecutive cropping seasons Kharif (August to November) of 2019 and 2020 and Rabi (November to February) of 2019–20 and 2020–21. This region’s climate and soil conditions necessitate evaluating rice varieties optimized for short to medium duration growth periods (Patil et al., 2022 and Swathi et al., 2023).
Plant material
	A diverse set of rice varieties (16 varieties) representing extra short (100–120 days), short (120–130 days), and medium duration (130–140 days) categories were selected for evaluation. Varieties included JGL-17004 (Prathyumna), JGL-11118 (Anjana), RDR-1140 (Rudramma), JGL-1798 (Jagtial Sannalu), JGL-18047 (Bathukamma), JGL-24423 (Jagtial Rice-1), KNM-733 (Kunaram Rice-1), KNM-118 (Kunaram Sannalu), RNR-15048 (Telangana Sona), MTU-1010 (Katan Dora Sannalu), JGL-3828 (Maneru Sona), JGL-384 (Polasa Prabha), JGL-11470 (Jagtial Masuri), JGL-11727 (Pranahitha), JGL-3844 (Jagtial Samba) and JGL-3855 (Karimnagar Samba). The experiment was laid out following standard agronomic practices recommended for the NTZ, including land preparation, sowing, transplantation, irrigation scheduling and weed management. Fertilizer application conformed to regional nutrient recommendations for rice (RDF- 120:60:40 for kharif and 150:60:40 for rabi), ensuring uniform nutrient supply across all treatments.
Data Collection
	At crop maturity, grain and straw yields were recorded per plot and expressed in kilograms per hectare (kg ha⁻¹). Yield data from two consecutive years over both kharif and Rabi seasons were pooled for comprehensive analysis. Plant samples for nutrient analysis (N, P, K) were collected at three phenological stages maximum tillering, panicle initiation and harvest. Plant samples were analysed by using standard laboratory techniques: Kjeldahl method for nitrogen (Jackson,1973), Spectrophotometer (Jackson,1973) method for phosphorus and flame photometry (Jackson,1967) for potassium. Nutrient uptake was computed as the product of nutrient concentration and corresponding dry biomass at each growth stage and expressed as kg ha⁻¹ (Bhatt et al., 2024; Patil et al., 2022; Swathi et al., 2023).
Result and Discussion
The results from Table 1 and Table 2 show substantial variation in grain yield and straw yield among different rice varieties grown in the Northern Telangana Zone (NTZ) during kharif seasons of 2019 and 2020 (Pooled data for analysis) and Rabi seasons of 2019-20 and 2020-21. This evaluation highlights performance trends across extra short, short and medium duration rice types, offering insights for regional varietal selection strategies.
Grain and straw yield performance
Among the extra short-duration (100–120 days) varieties, Rudramma (RDR-1140) recorded the highest pooled grain yield with 4561 and 6984 kg ha⁻¹ accompanied by straw yields of 6131 and 7418 kg ha⁻¹, respectively in kharif and rabi. The other varieties such as Prathyumna and Anjana produced relatively lower yields, ranging between 3223–3827 kg ha⁻¹ in kharif and 4504–4539 kg ha⁻¹ in rabi, confirming the higher adaptability and productivity of Rudramma in this maturity group.
In the short-duration category (120–130 days), the varietal performance was more prominent. Jagtial Rice-1 (JGL-24423) emerged as the best performer with the highest pooled grain yield in both seasons, registering 6511 kg ha⁻¹ in kharif and 7472 kg ha⁻¹ in rabi, alongside impressive straw yields of 7918 and 8198 kg ha⁻¹, respectively. Bathukamma (5765 and 6967 kg ha⁻¹) and Kunaram Sannalu (5871 and 6793 kg ha⁻¹) also demonstrated superior yields compared to traditional checks like RNR-15048 (Telangana Sona), which recorded comparatively lower pooled yields (4515 and 6740 kg ha⁻¹ in kharif and rabi, respectively). This highlights the yield advantage of newly released short-duration varieties for both grain and biomass productivity. This aligns with prior studies emphasizing short duration varieties for their superior yield and resource use efficiency in semi-arid regions like NTZ (Ravi et al., 2017a; Chandra Mohan et al., 2021; Patil et al., 2022). 
Among medium-duration cultivars (130–140 days), Karimnagar Samba (JGL-3855) and Jagtial Samba (JGL-3844) outperformed the rest. Karimnagar Samba recorded pooled grain yields of 5293 kg ha⁻¹ in kharif and 6191 kg ha⁻¹ in rabi, with straw yields of 6581 and 7517 kg ha⁻¹. Similarly, Jagtial Samba produced 5038 and 6542 kg ha⁻¹ grain yield across kharif and rabi, respectively. In contrast, lower yielding varieties such as Maneru Sona (3543 and 5079 kg ha⁻¹) highlighted variation in productivity within the medium-duration group. Though medium duration varieties showed comparatively lower yields than their short duration counterparts, they offer flexibility for extended growing windows and may contribute to diversified cropping strategies in NTZ (Swathi et al., 2023).
A comparison across maturity groups indicated that short-duration varieties generally outperformed extra short- and medium-duration types in terms of both grain and straw yield. Jagtial Rice-1 consistently recorded the highest yield potential under NTZ conditions, followed by Bathukamma and Kunaram Sannalu, suggesting their suitability for double-cropping systems due to high productivity and moderate duration.
	The observed yield advantages in short duration varieties likely arise from their better synchronization with the radiative and thermal conditions prevailing in the NTZ during the rabi season, alongside improved nutrient uptake efficiency. 
Overall, the results confirm that varietal selection plays a decisive role in yield maximization. While Rudramma was superior in the extra short-duration group, Jagtial Rice-1 stood out as the best short-duration variety, and Karimnagar Samba excelled in the medium-duration group. These varieties may, therefore, be promoted as region-specific high-yielding options for NTZ rice farmers.

Year-to-Year Stability
	The year-to-year stability of rice varieties in the Northern Telangana Zone (NTZ) showed consistent trends in grain and straw yield across the kharif and rabi seasons during 2019 to 2021. Varieties such as Jagtial Rice-1, Karimnagar Samba, and Rudramma maintained relatively stable yields across the two consecutive years, indicating their strong adaptability to NTZ agro-climatic conditions. Jagtial Rice-1 consistently produced high grain yields over both seasons and years, while Karimnagar Samba exhibited stable straw yields with minimal fluctuation. Although some minor variations were observed due to seasonal weather differences, these top-performing varieties showed dependable performance with only slight yield variation year-to-year. This stability in yield suggests their suitability for cultivation in NTZ, offering farmers reliable productivity despite natural environmental variability. Such resilience is especially valuable given the contrasting conditions between kharif and rabi seasons, demonstrating these varieties’ broad adaptability and ensuring sustainable rice production in the region.
Nutrient uptake Patterns
The study presents nutrient uptake (N, P, K in kg ha-1) at critical growth stages maximum tillering, panicle initiation and at harvest for various rice varieties grown in the Northern Telangana Zone. The varieties include extra short (100-120 days), short (120-130 days) and medium (130-140 days) duration types (Table 3 and Table 4). These differences influence crop vigour, yield and fertilizer management strategies.
Nitrogen (N) Uptake
Among the extra short-duration varieties (100-120 days), nitrogen uptake increased gradually from tillering through panicle initiation to harvest, with Rudramma showing uptake values of 21.99, 43.89 and 86.72 kg ha⁻¹ during kharif (Table 3 and fig.1) and 15.67, 50.02 and 99.16 kg ha⁻¹ during rabi (Table 4 and fig. 4). Short-duration varieties (120-130 days) exhibited higher N uptake, with Jagtial Rice-1 recording 28.17, 66.57, and 139.35 kg ha⁻¹ during kharif and 29.54, 74.56 and 147.62 kg ha⁻¹ during rabi. Medium-duration varieties such as Karimnagar Samba also showed notable N uptake increasing from tillering to harvest: 21.85, 50.80 and 107.13 kg ha⁻¹ in kharif and 19.62, 59.99, and 127.18 kg ha⁻¹ in rabi. The general trend shows nitrogen uptake supported by biomass build-up and grain formation, with rabi season values exceeding kharif, indicating favourable growing conditions.
Phosphorus (P) Uptake
Phosphorus uptake followed a similar increasing pattern for all maturity groups. Extra short-duration varieties showed moderate uptake with Rudramma increasing from 7.71 kg ha⁻¹ at tillering to 20.26 kg ha⁻¹ at harvest in kharif (fig.2) and from 5.95 to 27.09 kg ha⁻¹ in rabi (fig.5). In short-duration varieties, Jagtial Rice-1 attained the highest phosphorus uptake of 9.10, 21.17, and 34.22 kg ha⁻¹ for kharif and 14.16, 24.45, and 38.79 kg ha⁻¹ for rabi, indicating stronger phosphorus assimilation linked with yield potential. Medium-duration types like Karimnagar Samba recorded phosphorus uptake from 7.63 to 26.45 kg ha⁻¹ (kharif) and 7.51 to 32.11 kg ha⁻¹ (rabi) demonstrating sustained nutrient absorption through the crop cycle.
Potassium (K) Uptake
[bookmark: _Hlk208134668]	Potassium uptake was highest at harvest for all groups, vital for grain filling and straw growth. In extra short-duration varieties, Rudramma’s uptake ranged from 52.54 kg ha⁻¹ at tillering stage to 109.77 kg ha⁻¹ at harvest (kharif) (fig.3) and 35.57 tillering stage to 139.79 kg ha⁻¹ at harvest (rabi) (fig.6). Short-duration varieties showed the highest potassium uptake overall; Jagtial Rice-1 absorbed 77.46 kg ha⁻¹ at tillering rising to 159.38 kg ha⁻¹ at harvest in kharif and 76.06 to 180.96 kg ha⁻¹ in rabi. Medium-duration varieties such as Karimnagar Samba had potassium uptake of 60.25 to 127.12 kg ha⁻¹ (kharif) and 51.72 to 161.03 kg ha⁻¹ (rabi), reflecting well-balanced nutrient accumulation throughout crop development. This is indicative of potassium’s critical role in rice physiology, including enzyme activation, osmoregulation, and stress tolerance, especially during grain filling and maturation stages (Singh & Singh, 2020). The increase in nutrient uptake during panicle initiation and grain filling aligns with previous studies emphasizing these stages as the most nutrient demanding (Deka et al., 2019).
	The results corroborate findings by Ravi et al., 2017b, Deka et al. 2019 and Maharana et al., 2024., who reported that nutrient uptake patterns in rice are dynamic and closely linked to growth stages, variety characteristics, and soil fertility management. Timely nutrient supply targeting panicle initiation and grain filling stages is therefore recommended to improve nutrient use efficiency and crop productivity in NTZ rice cultivation systems.
	Overall, nutrient uptake progressively increased from tillering through panicle initiation to harvest, reflecting the growing nutrient demand of rice plants. Short-duration varieties, particularly Jagtial Rice-1 and Bathukamma, consistently exhibited the highest NPK uptake at all stages in both kharif and rabi, correlating with their superior grain and straw yields. Medium-duration varieties like Karimnagar Samba also demonstrated strong nutrient accumulation, particularly at reproductive and harvest stages, indicating their potential for sustained productivity. Rabi season generally showed slightly higher nutrient uptake than kharif, possibly due to more favourable environmental conditions that enhance nutrient availability and absorption. These results underscore the importance of stage-specific nutrient management tailored to varietal nutrient uptake patterns to optimize rice yield and fertilizer use efficiency in the NTZ.
Conclusions
	The evaluation of grain yield, straw yield and nutrient uptake in different rice varieties of the Northern Telangana Zone (NTZ) during kharif and rabi seasons demonstrates clear varietal distinctions and efficiency in nutrient utilization. In the kharif season, among extra short-duration varieties, Rudramma recorded the highest grain yield (4561 kg ha⁻¹) and nutrient uptake, particularly nitrogen (86.72 kg ha⁻¹ at harvest). Short-duration varieties, especially Jagtial Rice-1, excelled with superior grain yield (6511 kg ha⁻¹) and highest nutrient uptake (N: 139.35 kg ha⁻¹). Medium-duration varieties like Karimnagar Samba showed moderate yields with efficient nitrogen, phosphorus and potassium uptake. The rabi season exhibited generally higher yields and nutrient uptake owing to favorable weather, with Jagtial Rice-1 again leading short-duration varieties and Karimnagar Samba performing well among medium durations. These findings highlight the importance of choosing high-yielding, nutrient-efficient varieties adapted to local conditions, with precise nutrient management optimizing productivity under NTZ agro-climatic conditions.
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Table 1: Grain yield and straw yield (kg ha-1) in different rice varieties of NTZ during kharif, 2019 and 2020 pooled data 
	Rice varities in NTZ
	 Grain Yield (kg ha-1)
	Straw Yield (kg ha-1)

	
	2019
	2020
	Pooled
	2019
	2020
	Pooled

	Extra Short duration (100-120 days)

	JGL-17004
	Prathyumna
	3024
	3422
	3223
	4234
	4341
	4287

	JGL-11118
	 Anjana
	3743
	3911
	3827
	5240
	5378
	5309

	RDR-1140
	Rudramma
	4367
	4756
	4561
	6114
	6148
	6131

	Short duration (120-130 days)
	 
	 
	 
	 
	 
	 

	JGL-1798
	Jagtial Sannalu
	3839
	4074
	3957
	5375
	5444
	5410

	JGL-18047
	Bathukamma
	5590
	5941
	5765
	6707
	6711
	6709

	JGL-24423
	Jagtial Rice-1
	6485
	6537
	6511
	7259
	8578
	7918

	KNM-733
	Kunaram Rice-1
	4519
	5052
	4785
	6326
	6237
	6282

	KNM-118
	Kunaram sannalu
	5698
	6044
	5871
	6717
	7496
	7107

	RNR-15048
	Telangana sona
	4275
	4756
	4515
	5985
	6141
	6063

	MTU-1010
	Katandora sannalu
	4535
	5393
	4964
	6350
	6252
	6301

	Medium duration (130-140 days)
	 
	 
	 
	 
	 
	 

	JGL-3828
	Maneru sona
	3374
	3711
	3543
	4723
	5348
	5036

	JGL-384
	Polasa prabha
	4198
	4200
	4199
	5877
	5933
	5905

	JGL-11470
	Jagtial Masuri
	4210
	4415
	4312
	5893
	5659
	5776

	JGL-11727
	Pranahitha
	4222
	4104
	4163
	5911
	5644
	5778

	JGL-3844
	Jagtial Samba
	4639
	5437
	5038
	6495
	6467
	6481

	JGL- 3855
	Karimnagar Samba
	4860
	5726
	5293
	6524
	6637
	6581





Table.2. Grain yield and straw yield (kg ha-1) in different rice varieties of NTZ during rabi, 2019- 20 and 2020-21 pooled data 
	Rice varities in NTZ
	Grain Yield (kg ha-1)
	Straw Yield (kg ha-1)

	
	2019-20
	2020-21
	Pooled
	2019-20
	2020-21
	Pooled

	Extra Short duration ( 100-120 days)

	JGL-17004
	Prathyumna
	4430
	4649
	4539
	6237
	6156
	6196

	JGL-11118
	 Anjana
	5096
	3912
	4504
	6978
	5114
	6046

	RDR-1140
	Rudramma
	7141
	6828
	6984
	7378
	7458
	7418

	Short duration (120-130 days)
	 
	 
	 
	 
	 
	 

	JGL-1798
	Jagtial Sannalu
	5941
	5877
	5909
	7037
	7211
	7124

	JGL-18047
	Bathukamma
	7644
	6289
	6967
	7911
	7227
	7569

	JGL-24423
	Jagtial Rice-1
	7896
	7049
	7472
	8133
	8263
	8198

	KNM-733
	Kunaram Rice-1
	7289
	6721
	7005
	7526
	8006
	7766

	KNM-118
	Kunaram sannalu
	7644
	5942
	6793
	7970
	7549
	7760

	RNR-15048
	Telangana sona
	6815
	6666
	6740
	7363
	7019
	7191

	MTU-1010
	Katandora sannalu
	7333
	6789
	7061
	7526
	7331
	7429

	Medium duration (130-140 days)
	 
	 
	 
	 
	 
	 

	JGL-3828
	Maneru sona
	4919
	5240
	5079
	6859
	7117
	6988

	JGL-384
	Polasa prabha
	6578
	4247
	5412
	7067
	6789
	6928

	JGL-11470
	Jagtial Masuri
	6593
	4883
	5738
	7244
	6159
	6702

	JGL-11727
	Pranahitha
	6741
	4974
	5857
	7333
	6445
	6889

	JGL-3844
	Jagtial Samba
	7363
	5721
	6542
	7585
	6357
	6971

	JGL- 3855
	Karimnagar Samba
	7600
	4782
	6191
	7822
	7211
	7517












Table 3: Nutrient uptake (kg ha-1) in different rice varieties of NTZ during kharif, 2019 and 2020 pooled data 

	Rice verities in NTZ
	N Uptake (kg ha-1)
	P Uptake (kg ha-1)
	K Uptake (kg ha-1)

	
	Max Tillering 
	Panicle Initiation
	At harvest
	Max Tillering 
	Panicle Initiation
	At harvest
	Max Tillering 
	Panicle Initiation
	At harvest

	Extra Short duration (100-120 days)

	JGL-17004
	Prathyumna
	11.38
	25.83
	44.88
	3.71
	7.00
	11.02
	24.97
	56.04
	63.63

	JGL-11118
	 Anjana
	14.18
	31.38
	61.27
	4.76
	9.07
	14.95
	32.43
	62.97
	83.72

	RDR-1140
	Rudramma
	21.99
	43.89
	86.72
	7.71
	12.82
	20.26
	52.54
	84.89
	109.77

	Short duration (120-130 days)

	JGL-1798
	Jagtial Sannalu
	15.56
	33.52
	64.32
	5.10
	10.28
	16.13
	34.22
	66.94
	87.66

	JGL-18047
	Bathukamma
	24.12
	56.87
	116.53
	8.14
	16.51
	29.20
	66.17
	108.51
	132.04

	JGL-24423
	Jagtial Rice-1
	28.17
	66.57
	139.35
	9.10
	21.17
	34.22
	77.46
	139.49
	159.38

	KNM-733
	Kunaram Rice-1
	20.85
	45.19
	92.54
	7.16
	13.04
	21.81
	49.82
	88.04
	113.72

	KNM-118
	Kunaram sannalu
	31.70
	58.18
	122.46
	10.57
	17.07
	30.63
	86.98
	114.11
	145.66

	RNR-15048
	Telangana sona
	19.02
	42.15
	81.15
	6.36
	12.53
	19.79
	44.40
	83.28
	107.70

	MTU-1010
	Katandora sannalu
	22.46
	47.12
	97.03
	7.57
	13.99
	23.29
	56.07
	93.76
	116.54

	Medium duration (130-140 days)

	JGL-3828
	Maneru sona
	12.78
	27.67
	53.83
	3.98
	8.59
	13.57
	26.48
	60.11
	76.38

	JGL-384
	Polasa prabha
	15.05
	38.02
	70.70
	5.00
	11.46
	17.36
	34.11
	74.90
	95.72

	JGL-11470
	Jagtial Masuri
	17.43
	38.69
	73.64
	5.88
	11.82
	17.95
	39.70
	78.64
	97.61

	JGL-11727
	Pranahitha
	18.96
	40.46
	74.86
	6.09
	12.15
	17.93
	41.60
	79.40
	99.39

	JGL-3844
	Jagtial Samba
	21.90
	49.30
	100.80
	7.38
	14.62
	23.98
	56.24
	95.87
	120.80

	JGL- 3855
	Karimnagar Samba
	21.85
	50.80
	107.13
	7.63
	15.35
	26.45
	60.25
	99.64
	127.12









Fig.1: Nitrogen uptake (kg ha-1) at different growth stages in different rice varieties of NTZ during kharif, 2019 and 2020 pooled data


Fig.2: Phosphorus uptake (kg ha-1) at different growth stages in different rice varieties during kharif, 2019 and 2020 pooled data


Fig. 3: Potassium uptake (kg ha-1) at different growth stages in different rice varieties of NTZ during kharif, 2019 and 2020 pooled data



Fig.4: Nitrogen uptake (kg ha-1) at different growth stages in different rice varieties of NTZ during rabi, 2019- 20 and 2020-21 pooled data



Fig.5: Phosphorus uptake (kg ha-1) at different growth stages in different rice varieties during rabi, 2019- 20 and 2020-21 pooled data


Fig. 6: Potassium uptake (kg ha-1) at different growth stages in different rice varieties of NTZ during rabi, 2019- 20 and 2020-21 pooled data



Table 4: Nutrient uptake (kg ha-1) in different rice varieties of NTZ during rabi, 2019- 20 and 2020-21 pooled data
	Rice verities in NTZ
	N Uptake (kg ha-1)
	P Uptake (kg ha-1)
	K Uptake (kg ha-1)

	
	Max Tillering 
	Panicle Initiation
	At harvest
	Max Tillering 
	Panicle Initiation
	At harvest
	Max Tillering 
	Panicle Initiation
	At harvest

	Extra Short duration (100-120 days)

	JGL-17004
	Prathyumna
	9.40
	24.19
	45.13
	2.85
	9.79
	12.07
	16.23
	49.13
	85.31

	JGL-11118
	 Anjana
	10.70
	33.32
	56.75
	4.08
	10.76
	17.27
	23.49
	59.34
	102.62

	RDR-1140
	Rudramma
	15.67
	50.02
	99.16
	5.95
	14.55
	27.09
	35.57
	85.80
	139.79

	Short duration (120-130 days)

	JGL-1798
	Jagtial Sannalu
	11.28
	37.33
	65.19
	4.52
	11.60
	19.20
	25.38
	62.29
	107.24

	JGL-18047
	Bathukamma
	20.85
	63.93
	135.19
	7.73
	18.04
	34.60
	55.46
	113.17
	164.90

	JGL-24423
	Jagtial Rice-1
	29.54
	74.56
	147.62
	14.16
	24.45
	38.79
	76.06
	132.88
	180.96

	KNM-733
	Kunaram Rice-1
	16.87
	53.22
	106.19
	6.13
	15.39
	27.93
	39.86
	87.14
	144.42

	KNM-118
	Kunaram sannalu
	21.62
	68.16
	139.16
	8.92
	20.45
	35.73
	56.64
	122.00
	170.82

	RNR-15048
	Telangana sona
	14.43
	48.09
	94.90
	5.39
	14.27
	25.31
	33.32
	80.83
	136.62

	MTU-1010
	Katandora sannalu
	17.75
	56.14
	111.90
	7.00
	15.99
	29.07
	41.56
	93.75
	148.74

	Medium duration (130-140 days)

	JGL-3828
	Maneru sona
	9.70
	27.57
	51.81
	3.38
	10.55
	14.75
	21.19
	51.43
	99.15

	JGL-384
	Polasa prabha
	12.42
	42.18
	71.84
	4.75
	13.00
	20.80
	29.90
	71.38
	111.96

	JGL-11470
	Jagtial Masuri
	12.45
	43.31
	78.25
	4.94
	13.22
	22.47
	30.10
	72.38
	126.69

	JGL-11727
	Pranahitha
	13.04
	46.18
	84.31
	5.06
	13.41
	23.40
	31.85
	75.90
	132.74

	JGL-3844
	Jagtial Samba
	18.53
	57.18
	119.31
	7.03
	16.13
	31.27
	43.53
	95.11
	155.45

	JGL- 3855
	Karimnagar Samba
	19.62
	59.99
	127.18
	7.51
	17.40
	32.11
	51.72
	97.41
	161.03






Prathyumna	Max Tillering 	Panicle Initiation	At harvest	11.375963732000001	25.831233896000001	44.882949037037001	 Anjana	Max Tillering 	Panicle Initiation	At harvest	14.1830275425	31.376224953000001	61.265071111111098	Rudramma	Max Tillering 	Panicle Initiation	At harvest	21.9858289149999	43.888725119	86.715088148148197	Jagtial Sannalu	Max Tillering 	Panicle Initiation	At harvest	15.5552168010001	33.518717088000002	64.324993518518497	Bathukamma	Max Tillering 	Panicle Initiation	At harvest	24.1230346995	56.869167992999998	116.534957037037	Jagtial Rice-1	Max Tillering 	Panicle Initiation	At harvest	28.173830884000001	66.567648416498997	139.348364074074	Kunaram Rice-1	Max Tillering 	Panicle Initiation	At harvest	20.848022201999701	45.185321403000003	92.544713777778199	Kunaram sannalu	Max Tillering 	Panicle Initiation	At harvest	31.700770383999998	58.183478397000002	122.464566481482	Telangana sona	Max Tillering 	Panicle Initiation	At harvest	19.0178182060002	42.153773372000003	81.1509472222222	Katandora sannalu	Max Tillering 	Panicle Initiation	At harvest	22.459857840000002	47.116082480000003	97.030157407407401	Maneru sona	Max Tillering 	Panicle Initiation	At harvest	12.77876914	27.671536816500002	53.828709296296303	Polasa prabha	Max Tillering 	Panicle Initiation	At harvest	15.047476834999999	38.020892758000002	70.701373333333294	Jagtial Masuri	Max Tillering 	Panicle Initiation	At harvest	17.431890250999999	38.687837239499999	73.641155777777797	Pranahitha	Max Tillering 	Panicle Initiation	At harvest	18.964266697500001	40.462765859999998	74.862643444444402	Jagtial Samba	Max Tillering 	Panicle Initiation	At harvest	21.897967672499998	49.302777591000002	100.798552222222	Karimnagar Samba	Max Tillering 	Panicle Initiation	At harvest	21.847324548500001	50.802273399500002	107.125427851851	Cop growth stages

N uptake (kg/ha)



Prathyumna	Max Tillering 	Panicle Initiation	At harvest	3.7075273509804401	7.0038186941176503	11.0191688453159	 Anjana	Max Tillering 	Panicle Initiation	At harvest	4.7575510029411801	9.0673330416666698	14.9530032679739	Rudramma	Max Tillering 	Panicle Initiation	At harvest	7.7091636862745698	12.821918446568599	20.260746949890802	Jagtial Sannalu	Max Tillering 	Panicle Initiation	At harvest	5.1041223441176502	10.277513345098001	16.134005991285601	Bathukamma	Max Tillering 	Panicle Initiation	At harvest	8.1448932529411699	16.5141578852942	29.198880174291901	Jagtial Rice-1	Max Tillering 	Panicle Initiation	At harvest	9.0969777764705206	21.167491788235299	34.224744444444497	Kunaram Rice-1	Max Tillering 	Panicle Initiation	At harvest	7.1553597313725499	13.043654576470599	21.813652505446601	Kunaram sannalu	Max Tillering 	Panicle Initiation	At harvest	10.5701589764706	17.0697622656863	30.628011764705899	Telangana sona	Max Tillering 	Panicle Initiation	At harvest	6.3584805313725301	12.527602834313701	19.785047385620601	Katandora sannalu	Max Tillering 	Panicle Initiation	At harvest	7.5695473411764702	13.988143494117599	23.2875904139432	Maneru sona	Max Tillering 	Panicle Initiation	At harvest	3.9779525803921598	8.5943588627451	13.5674244008715	Polasa prabha	Max Tillering 	Panicle Initiation	At harvest	4.9967133205882401	11.457384335294099	17.359610784313698	Jagtial Masuri	Max Tillering 	Panicle Initiation	At harvest	5.8787350382352601	11.824981494607799	17.950159368191699	Pranahitha	Max Tillering 	Panicle Initiation	At harvest	6.0855217279411802	12.1537284117647	17.9310535947712	Jagtial Samba	Max Tillering 	Panicle Initiation	At harvest	7.3822338549019602	14.617741154901999	23.9778877995643	Karimnagar Samba	Max Tillering 	Panicle Initiation	At harvest	7.6274738941176503	15.3479620588235	26.4471230936818	Cropp growth stages

P uptake (kg/ha)



Prathyumna	Max Tillering 	Panicle Initiation	At harvest	24.968448277999599	56.040442943999999	63.629508888889497	 Anjana	Max Tillering 	Panicle Initiation	At harvest	32.426374416999998	62.967108180499999	83.721076666666605	Rudramma	Max Tillering 	Panicle Initiation	At harvest	52.537655815000001	84.894762805499994	109.772926111111	Jagtial Sannalu	Max Tillering 	Panicle Initiation	At harvest	34.219815584999999	66.938872716998702	87.661630185185203	Bathukamma	Max Tillering 	Panicle Initiation	At harvest	66.169740779999501	108.51152707675	132.03733148148299	Jagtial Rice-1	Max Tillering 	Panicle Initiation	At harvest	77.461077478000007	139.487399898002	159.38037499999999	Kunaram Rice-1	Max Tillering 	Panicle Initiation	At harvest	49.821636628	88.041570997500003	113.722277222222	Kunaram sannalu	Max Tillering 	Panicle Initiation	At harvest	86.984606834999994	114.109883827499	145.656432037039	Telangana sona	Max Tillering 	Panicle Initiation	At harvest	44.397742569000002	83.284419069250703	107.697949074074	Katandora sannalu	Max Tillering 	Panicle Initiation	At harvest	56.068205184000199	93.762289236000001	116.542233333333	Maneru sona	Max Tillering 	Panicle Initiation	At harvest	26.476729015999801	60.109761868249997	76.383754999999994	Polasa prabha	Max Tillering 	Panicle Initiation	At harvest	34.110292797500001	74.901106768999995	95.724236666666698	Jagtial Masuri	Max Tillering 	Panicle Initiation	At harvest	39.703991735750002	78.642910295549996	97.607677777777795	Pranahitha	Max Tillering 	Panicle Initiation	At harvest	41.596086288000002	79.401404080000802	99.390512962963001	Jagtial Samba	Max Tillering 	Panicle Initiation	At harvest	56.240654122750001	95.873561908499994	120.798466111111	Karimnagar Samba	Max Tillering 	Panicle Initiation	At harvest	60.246269080250002	99.6371769255	127.119492592592	Crop growth stages

K uptake (kg/ha)



Prathyumna	Max Tillering 	Panicle Initiation	At harvest	9.4037578133333604	24.194691383999999	45.126433381433401	 Anjana	Max Tillering 	Panicle Initiation	At harvest	10.7009300266667	33.320911232000199	56.749814930254999	Rudramma	Max Tillering 	Panicle Initiation	At harvest	15.666510000000001	50.024862709333	99.161054747474793	Jagtial Sannalu	Max Tillering 	Panicle Initiation	At harvest	11.27855388	37.3285748586663	65.192911476670901	Bathukamma	Max Tillering 	Panicle Initiation	At harvest	20.854458120000299	63.933790285333302	135.187252987015	Jagtial Rice-1	Max Tillering 	Panicle Initiation	At harvest	29.544000853333099	74.562987695999993	147.62	Kunaram Rice-1	Max Tillering 	Panicle Initiation	At harvest	16.8747942133332	53.223319613333302	106.19308053872	Kunaram sannalu	Max Tillering 	Panicle Initiation	At harvest	21.616257909333299	68.161036901333304	139.16	Telangana sona	Max Tillering 	Panicle Initiation	At harvest	14.426818693333299	48.090719088000199	94.896910822510804	Katandora sannalu	Max Tillering 	Panicle Initiation	At harvest	17.754933560000001	56.136623813333301	111.903311255411	Maneru sona	Max Tillering 	Panicle Initiation	At harvest	9.7019770533332998	27.568909493333098	51.8099916883113	Polasa prabha	Max Tillering 	Panicle Initiation	At harvest	12.42298688	42.180081898666103	71.83531036075	Jagtial Masuri	Max Tillering 	Panicle Initiation	At harvest	12.44698664	43.310618741333201	78.252703751803793	Pranahitha	Max Tillering 	Panicle Initiation	At harvest	13.041647360000001	46.180575226666697	84.309656661856707	Jagtial Samba	Max Tillering 	Panicle Initiation	At harvest	18.534540578666601	57.180287450665801	119.310918229919	Karimnagar Samba	Max Tillering 	Panicle Initiation	At harvest	19.6198038	59.992674141333303	127.184969321789	Cop growth stages

N uptake (kg/ha)



Prathyumna	Max Tillering 	Panicle Initiation	At harvest	2.8478618914666698	9.7865154671999992	12.07	 Anjana	Max Tillering 	Panicle Initiation	At harvest	4.0813340010666703	10.7632494034667	17.27	Rudramma	Max Tillering 	Panicle Initiation	At harvest	5.9507256773333399	14.553433723466799	27.094770803270801	Jagtial Sannalu	Max Tillering 	Panicle Initiation	At harvest	4.5215933021333399	11.6039609962667	19.2	Bathukamma	Max Tillering 	Panicle Initiation	At harvest	7.7251760807999901	18.044302518133101	34.595901154401197	Jagtial Rice-1	Max Tillering 	Panicle Initiation	At harvest	14.155259927466799	24.451154004533301	38.791793795093803	Kunaram Rice-1	Max Tillering 	Panicle Initiation	At harvest	6.1335268122666697	15.3900742458667	27.934342472342401	Kunaram sannalu	Max Tillering 	Panicle Initiation	At harvest	8.9232085447999996	20.447398486933199	35.7309430495431	Telangana sona	Max Tillering 	Panicle Initiation	At harvest	5.3906897962666704	14.269329897866699	25.307668013468	Katandora sannalu	Max Tillering 	Panicle Initiation	At harvest	7.0020099791999799	15.987715676800001	29.072177825877802	Maneru sona	Max Tillering 	Panicle Initiation	At harvest	3.3811869285333298	10.551127080266699	14.7481760461759	Polasa prabha	Max Tillering 	Panicle Initiation	At harvest	4.74560587679996	12.9996803722668	20.804360461760499	Jagtial Masuri	Max Tillering 	Panicle Initiation	At harvest	4.9410972551999999	13.2187981810666	22.4740652236652	Pranahitha	Max Tillering 	Panicle Initiation	At harvest	5.0579849751999104	13.405175576533299	23.401192881192699	Jagtial Samba	Max Tillering 	Panicle Initiation	At harvest	7.0288274888000002	16.129089077866698	31.267013516113501	Karimnagar Samba	Max Tillering 	Panicle Initiation	At harvest	7.5073115927999998	17.4008304344	32.113704617604199	Cropp growth stages

P uptake (kg/ha)



Prathyumna	Max Tillering 	Panicle Initiation	At harvest	16.232726559999701	49.133508659999997	85.305674723423607	 Anjana	Max Tillering 	Panicle Initiation	At harvest	23.486579946666499	59.343480633332803	102.622979316978	Rudramma	Max Tillering 	Panicle Initiation	At harvest	35.571792426666299	85.7954087039992	139.79066822991601	Jagtial Sannalu	Max Tillering 	Panicle Initiation	At harvest	1	Bathukamma	Max Tillering 	Panicle Initiation	At harvest	25.375598093333199	62.2937474266663	107.244185185186	Jagtial Rice-1	Max Tillering 	Panicle Initiation	At harvest	55.459045404000001	113.171490496	164.896489898992	Kunaram Rice-1	Max Tillering 	Panicle Initiation	At harvest	76.057787562665496	132.87707121599999	180.95599963925	Kunaram sannalu	Max Tillering 	Panicle Initiation	At harvest	39.860534723999997	87.1417063519999	144.42411135161299	Telangana sona	Max Tillering 	Panicle Initiation	At harvest	56.6418039466663	122.00411328000099	170.818554473304	Katandora sannalu	Max Tillering 	Panicle Initiation	At harvest	33.321711223999998	80.8335620266662	136.617401875902	Maneru sona	Max Tillering 	Panicle Initiation	At harvest	41.563880653332802	93.753225421334406	148.73537914862999	Polasa prabha	Max Tillering 	Panicle Initiation	At harvest	1	Jagtial Masuri	Max Tillering 	Panicle Initiation	At harvest	21.192854736000001	51.431411606666103	99.146339586339593	Pranahitha	Max Tillering 	Panicle Initiation	At harvest	29.900056551999899	71.376234378665799	111.960409812409	Jagtial Samba	Max Tillering 	Panicle Initiation	At harvest	30.098499011999799	72.3839872639996	126.685502886002	Karimnagar Samba	Max Tillering 	Panicle Initiation	At harvest	31.853651830666699	75.901640975999996	132.744136604136	Crop growth stages

K uptake (kg/ha)



