


Growth Analysis of Fodder Sorghum [Sorghum bicolor (L.) Moench] as Influenced by Varieties and Harvesting Stages under Temperate Conditions of Kashmir


ABSTRACT
Fodder scarcity is a severe constraint for livestock production in the temperate valley of Kashmir, where production falls short of the actual requirement. Cultivation of high-yielding fodder crops is one of the practical means, and fodder sorghum ranks among the best-suited crops because of its rapid growth, high biomass production, and wide adaptability. Dry matter accumulation in a crop follows a characteristic pattern that varies with variety and harvesting stage. A field investigation was carried out over two consecutive Kharif seasons of 2024 and 2025 at the Research Farm, Faculty of Agriculture, Wadura, SKUAST-Kashmir, India, to characterise the dry matter accumulation and partitioning over time in two fodder sorghum (Sorghum bicolor) varieties harvested at three stages. The experiment was laid out in a factorial randomised block design with four replications. The experiment consisted of two factors: variety and harvesting stage. The two varieties MP Chari (V₁) and SFG-5000 (V₂) were harvested at three stages, viz., flowering (S₁), soft dough (S₂) and hard dough (S₃). Crop growth rate (CGR), relative growth rate (RGR) and net assimilation rate (NAR) were recorded at 20-40 days after sowing, 40-60 days after sowing and 60 days after sowing to harvest. Leaf area index (LAI) was determined at 20, 40, 60 days after sowing and at harvest. MP Chari recorded the highest LAI from 40 DAS onwards, attaining peak values at harvest (4.595 and 5.637). Among the harvesting stages, the highest LAI was reported at the flowering stage (4.782 and 5.817). MP Chari proved significantly superior to SFG-5000 in CGR and NAR. During the 40-60 DAS interval, MP Chari recorded the highest CGR values (24.73 and 39.11 g m-2 day-1) and NAR values (9.13 and 11.54 g m-2 day-1). At all intervals, the effect of harvesting stage on CGR was non-significant, whereas significant responses in RGR and NAR were observed during the 60 DAS-to-harvest interval, where the flowering stage recorded the highest RGR (32.30 and 27.06 mg g-1 day-1) and the hard dough stage recorded the highest NAR (5.98 g m-2 day-1 during 2025).
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1. Introduction
Livestock plays a crucial role in the agricultural economy and socio-economic development in Jammu and Kashmir, where agriculture and animal husbandry contribute 60% of the revenue (Hamadani et al., 2022). The agricultural sector, including livestock, contributes 16% to the Gross State Domestic Product of Jammu and Kashmir (ICAR-IGFRI, 2021). The livestock population recorded in the 19th Livestock Census was 92.01 lakhs, decreasing to 83.19 lakhs as reported by the 20th Livestock Census (Department of Animal Husbandry and Dairying, 2019). This decline is attributed to several factors, and insufficient fodder supply is among the primary factors (ICAR-IGFRI, 2021). Jammu and Kashmir produces around 64 lakh MT of green fodder and 35 lakh MT of dry fodder. However, the requirement of green fodder is 139.13 lakh MT and dry fodder is 58.53 lakh MT (Ahmad et al., 2018). This deficit is more pronounced in the Kashmir Valley; therefore, increased production of fodder is essential to meet the nutritional requirements of the livestock.
To address fodder scarcity and boost livestock productivity, the introduction and popularisation of potential fodder crops are essential (Singh et al., 2022). Fodder sorghum emerges as a promising option for several reasons. It can produce high biomass, with a green fodder yield of 30 t ha-1 (ICAR-IGFRI, 2021). Fodder sorghum is known for its adaptability to diverse climatic and soil conditions, low water requirement, deep root system, and drought resistance, making it a suitable crop for regions with variable and challenging growing conditions (Hossain et al., 2022; Kumar et al., 2024). These characteristics make fodder sorghum a promising alternative to maize under water-limited and variable growing conditions (Getachew et al., 2016; Bhattarai et al., 2020). Despite its potential benefits, fodder sorghum has not been extensively adopted by farmers in the Kashmir Valley and remains largely confined to research stations. Therefore, it is imperative to encourage the cultivation of fodder sorghum to ensure a stable fodder supply and improve livestock productivity.
The performance of fodder sorghum is determined by several factors including the variety selected for cultivation. Varieties differ in tillering, leaf production, stem thickness and total biomass, and these differences affect the quantity and quality of fodder harvested (Bhat, 2019). Recent studies have likewise documented substantial genetic variability in forage sorghum for yield, quality, leaf area and related adaptive traits, supporting the need for careful varietal evaluation under the target production environment (Ali et al., 2022; Santosh & Pandey, 2024; Behera et al., 2024). MP Chari is among the most widely grown fodder varieties in the country and is valued for its high green fodder yield (Chauhan et al., 2021). SFG-5000 is an important multi-cut fodder sorghum known for its ability to regenerate rapidly after cutting and produce successive harvests of green fodder. Its repeated regrowth potential makes it a promising option for sustained fodder production and improved forage availability. Both varieties are recommended for green fodder production, but their relative performance has not been studied under the temperate conditions of the Kashmir valley. The stage of harvest is also important because dry matter accumulation continues to increase as the crop advances towards maturity, while the nutritive value of the fodder declines (Atış et al., 2012). Shanti et al. (2017) recorded a reduction in crude protein from 10.05% at fifty percent flowering to 7.96% at physiological maturity, with crude fibre increasing over the same period. Khalilian et al. (2022) recorded the highest dry matter yield at physiological maturity and the highest feed value at the grain milk stage and recommended harvesting between the soft dough and hard dough stages when both yield and quality are taken into account. Early harvesting can pose a risk of HCN toxicity because HCN concentration is high in young tissues and decreases with crop age (Ouma et al., 2024). The harvesting stage therefore represents a trade-off between the quality and quantity of fodder obtained (Nikhil et al., 2026).
Growth analysis provides a detailed assessment by quantifying the accumulation of dry matter and the development of leaf area at successive stages of crop growth (Pandey et al., 2017). Crop growth rate (CGR) measures the dry matter produced per unit land area per unit time and represents the productivity of the crop stand (Pollo et al., 2018). Relative growth rate (RGR) expresses the dry matter produced per unit of dry matter already present and reflects the efficiency of growth. Net assimilation rate (NAR) represents the dry matter produced per unit leaf area per unit time and serves as a measure of the photosynthetic efficiency of the canopy (Zhou et al., 2024). Leaf area index (LAI) indicates the extent of leaf surface available for the interception of light per unit ground area. These indices can indicate whether varietal superiority arises from a larger canopy or from greater efficiency per unit leaf area, an important distinction that cannot be drawn from other parameters. Recent physiological screening under saline conditions has also demonstrated varietal differences in photosynthetic performance and dry matter gain in forage sorghum, providing further evidence that assimilation-related traits can distinguish physiological responses among varieties (Amombo et al., 2024).
Growth analysis has been used to characterise fodder sorghum in different environments. Pérez Hernández et al. (2019) recorded the highest crop growth rate during the interval from 56 to 85 days after sowing and observed significant differences among cultivars in leaf area index and net assimilation rate. Saberi and Siti Aishah (2013) similarly reported significant differences in relative growth rate and net assimilation rate among different fodder sorghum varieties. However, the literature remains limited regarding varietal differences in fodder sorghum and the influence of harvesting stages on growth indices. Keeping these considerations in view, the present investigation was carried out to study the crop growth rate, relative growth rate, net assimilation rate and leaf area index of two fodder sorghum varieties harvested at three stages of harvest.
2. Materials and Methods
The trial was conducted at the Research Farm of the Division of Agronomy, Faculty of Agriculture, SKUAST-K, Wadura, during kharif seasons of 2024 and 2025 to study the influence of different varieties and harvesting stages on the growth indices of fodder sorghum. The trial was laid out in the temperate region of Jammu and Kashmir at an elevation of 1584 m above mean sea level, 34°34′ N latitude and 74°40′ E longitude. The soil at the experimental site had a clay loam texture, a neutral pH (6.8), normal EC (0.35 dS m-1), medium organic carbon (0.71%) and medium available nitrogen (325.2 kg ha-1), phosphorus (20.7 kg ha-1) and potassium (195.6 kg ha-1).
2.1 Experimental Details
The experiment was laid out in a factorial randomised block design with four replications. The two factors were variety, with two levels-V1 (MP Chari) and V2 (SFG-5000), and harvesting stage, with three levels- S₁ (Flowering), S₂ (Soft dough) and S₃ (Hard dough). This resulted in six treatment combinations and a total of 24 plots. The size of the plot was 4 m x 3 m with row spacing of 30 cm.
2.2 Observations Recorded
The observations listed below were recorded to study the growth indices of the fodder sorghum crop. Plant samples were collected at 20, 40, and 60 days after sowing (DAS) and at the harvesting stage from each plot. The samples were dried in an oven at 65 ± 2 °C until a constant weight was attained and weighed on an electronic balance. Dry weights obtained on a plant basis were then converted to a unit land area basis. The growth rate indices were computed for the 20-40 DAS, 40-60 DAS and 60 DAS to harvest intervals following the standard procedures of Watson (1952) and Radford (1967).
2.2.1 Crop Growth Rate (g m⁻² day⁻¹)
Crop growth rate denotes the dry matter accumulated by the crop stand per unit land area per unit time. It was calculated as described by Watson (1952):
	CGR (g m-2 day-1) =
	W2-W1
	×
	1

	
	T2-T1
	
	A




Where, W₁ and W₂ are the dry weights recorded at times t₁ and t₂, respectively; (t₂-t₁) is the duration of the interval in days and A is the area (spacing).
2.2.2 Relative Growth Rate (g g-1 day-1)
Relative growth rate expresses the dry matter produced per unit of dry matter already present per unit time. The index was derived from the difference between the natural logarithms of successive dry weights (Blackman, 1919; Radford, 1967):
	RGR (g g-1 day-1) =
	 ln W2- ln W1

	
	T2-T1


Where, ln W₁ and ln W₂ are the dry weights recorded at times t₁ and t₂, respectively. The obtained values were converted from g g⁻¹ day⁻¹ to mg g⁻¹ day⁻¹.
2.2.3 Net Assimilation Rate (g m-2 day-1)
Net assimilation rate represents the dry matter produced per unit leaf area per unit time and serves as a field measure of the net photosynthetic efficiency of the canopy. It was computed using the formula of Radford (1967):
	NAR (g m-2 day-1) =
	 W2 – W1
	×
	ln L2 – ln L1

	
	T2–T1
	
	L2 –L1




Where, L₁ and L₂ are the leaf areas corresponding to the dry weights W₁ and W₂ at times t₁ and t₂, respectively. 
2.2.4 Leaf Area Index
The leaf area was measured at 20, 40, and 60 days after sowing and at harvest using an AccuPAR LP-80 canopy analyser (Decagon Devices, USA).
2.3 Statistical Analysis
The data pertaining to each parameter were analysed using an analysis of variance appropriate for a factorial randomised block design. The significance of treatment effects was tested by the F-test, and treatment means were separated by the critical difference (CD) at p ≤ 0.05. All statistical analyses were performed using R software version 4.3.1.
3. Results
3.1 Crop growth rate (CGR)
Variety significantly influenced the crop growth rate at all three intervals (Table 1). CGR increased with crop age up to 60 days after sowing and then declined (Figure 1). MP Chari exceeded SFG-5000 throughout the crop cycle. Peak values were recorded during the 40-60 DAS interval for MP Chari (24.73 and 39.11 g m-2 day-1) followed by SFG-5000 (21.46 and 31.30 g m-2 day-1) in 2024 and 2025, respectively. The effect of harvesting stage on mean crop growth rate was non-significant at all intervals. 
Table 1: Crop growth rate (g m-2 day-1) of fodder sorghum as influenced by variety and harvesting stage during 2024 and 2025
	Treatment
	20-40 DAS
	40-60 DAS
	60 DAS-Harvest

	
	2024
	2025
	2024
	2025
	2024
	2025

	Varieties

	V₁ (MP Chari)
	7.22
	8.96
	24.73
	39.11
	23.68
	29.62

	V₂ (SFG-5000)
	6.03
	7.03
	21.46
	31.30
	19.15
	24.99

	SE(m) ±
	0.08
	0.07
	0.11
	0.20
	0.91
	1.07

	CD (p ≤ 0.05)
	0.23
	0.23
	0.34
	0.60
	2.76
	3.23

	Harvesting stages

	S₁ (Flowering)
	6.58
	7.94
	23.04
	34.99
	21.99
	25.63

	S₂ (Soft dough)
	6.63
	8.03
	23.13
	35.28
	19.85
	26.12

	S₃ (Hard dough)
	6.66
	8.01
	23.11
	35.35
	22.40
	30.17

	SE(m) ±
	0.09
	0.09
	0.14
	0.25
	1.12
	1.31

	CD (p ≤ 0.05)
	NS
	NS
	NS
	NS
	NS
	NS
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Figure 1: Crop growth rate (g m-2 day-1) of fodder sorghum as influenced by variety during year 2024 and 2025
3.2 Relative growth rate (RGR)
Relative growth rate declined steadily with advancing crop age in both varieties across both seasons, declining from 77.56-78.66 and 82.39-83.15 mg g-1 day-1 during 20-40 DAS to 65.44-67.01 and 75.62-76.28 mg g-1 day-1 during 40-60 DAS in 2024 and 2025, respectively (Table 2). Varietal differences in RGR were non-significant; however, SFG-5000 was numerically superior to MP Chari at all intervals. Harvesting stage also produced no significant effect during the first two intervals of 20-40 and 40-60 DAS. A significant response was observed during the 60 DAS to harvest interval for both years (Figure 2), where the flowering stage recorded the highest RGR (32.30 and 27.06 mg g-1 day-1), exceeding both the soft dough (23.08 and 21.71 mg g-1 day-1) and hard dough stages (22.90 and 22.03 mg g-1 day-1). The two dough stages did not differ significantly from each other during both years.
Table 2: Relative growth rate (mg g-1 day-1) of fodder sorghum as influenced by variety and harvesting stage during 2024 and 2025
	Treatment
	20-40 DAS
	40-60 DAS
	60 DAS-Harvest

	
	2024
	2025
	2024
	2025
	2024
	2025

	Varieties

	V₁ (MP Chari)
	77.56
	82.39
	65.44
	75.62
	25.64
	22.72

	V₂ (SFG-5000)
	78.66
	83.15
	67.01
	76.28
	26.54
	24.48

	SE(m) ±
	0.52
	0.34
	0.44
	0.76
	0.93
	0.97

	CD (p ≤ 0.05)
	NS
	NS
	NS
	NS
	NS
	NS

	Harvesting stages

	S₁ (Flowering)
	78.22
	82.83
	66.38
	75.94
	32.30
	27.06

	S₂ (Soft dough)
	78.09
	82.90
	66.24
	75.91
	23.08
	21.71

	S₃ (Hard dough)
	78.02
	82.58
	66.05
	76.00
	22.90
	22.03

	SE(m) ±
	0.63
	0.42
	0.54
	0.93
	1.14
	1.19

	CD (p ≤ 0.05)
	NS
	NS
	NS
	NS
	3.43
	3.60
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Figure 2: Relative growth rate (mg g-1 day-1) of fodder sorghum as influenced by harvesting stage during year 2024 and 2025
3.3 Net assimilation rate
Among the varieties, MP Chari maintained a significantly higher net assimilation rate than SFG-5000 at every interval in both years (Table 3, Figure 3). The peak values were observed during 40-60 DAS, where MP Chari recorded NAR values of 9.13 and 11.54 g m-2 day-1) compared with 7.10 and 8.26 g m-2 day-1) for SFG-5000. In both varieties, the net assimilation rate initially increased from the 20-40 DAS to the 40-60 DAS interval and then declined in the 60 DAS-to-harvest interval. Harvesting stage showed no significant influence during the 20-40 and 40-60 DAS intervals in either year. A significant response was recorded only in the 60 DAS-to-harvest interval of 2025 (Figure 4). The NAR at the hard dough stage was 5.98 g m-2 day-1, 5.06 g m-2 day-1 at the soft dough stage and 4.77 g m-2 day-1 at the flowering stage.
Table 3: Net assimilation rate (g m-2 day-1) of fodder sorghum as influenced by variety and harvesting stage during 2024 and 2025
	Treatment
	20-40 DAS
	40-60 DAS
	60 DAS-Harvest

	
	2024
	2025
	2024
	2025
	2024
	2025

	Varieties

	V₁ (MP Chari)
	7.67
	7.88
	9.13
	11.54
	5.87
	5.88

	V₂ (SFG-5000)
	5.48
	5.41
	7.10
	8.26
	4.44
	4.67

	SE(m) ±
	0.39
	0.19
	0.21
	0.21
	0.25
	0.20

	CD (p ≤ 0.05)
	1.18
	0.57
	0.63
	0.63
	0.74
	0.59

	Harvesting stages

	S₁ (Flowering)
	6.59
	6.58
	8.21
	9.84
	5.13
	4.77

	S₂ (Soft dough)
	6.62
	6.77
	8.18
	10.02
	4.75
	5.06

	S₃ (Hard dough)
	6.52
	6.59
	7.96
	9.83
	5.59
	5.98

	SE(m) ±
	0.48
	0.23
	0.26
	0.26
	0.30
	0.24

	CD (p ≤ 0.05)
	NS
	NS
	NS
	NS
	NS
	0.73
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Figure 3: Net assimilation rate (g m-2 day-1) of fodder sorghum as influenced by variety during year 2024 and 2025
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Figure 4: Net assimilation rate (g m-2 day-1) of fodder sorghum as influenced by harvesting stages during year 2024 and 2025
3.4 Leaf area index
Leaf area index increased with advancing crop age in both varieties and years (Table 4). The two varieties did not differ significantly at 20 DAS, but MP Chari recorded significantly higher values from 40 DAS onwards until harvest (Figure 5). MP Chari recorded leaf area index values of 4.595 and 5.637 at harvest against 4.297 and 5.342 for SFG-5000 during 2024 and 2025, respectively. Harvesting stage produced no significant effect at 20, 40, and 60 DAS. A significant effect was observed at harvest (Figure 6). The flowering stage exhibited the largest leaf area index (4.782 and 5.817), followed by soft dough (4.466 and 5.496) and hard dough (4.091 and 5.157). 
Table 4: Leaf area index of fodder sorghum as influenced by variety and harvesting stage during 2024 and 2025
	Treatment
	20 DAS
	40 DAS
	60 DAS
	At harvest

	
	2024
	2025
	2024
	2025
	2024
	2025
	2024
	2025

	Varieties

	V₁ (MP Chari)
	0.463
	0.493
	2.183
	2.751
	4.065
	5.093
	4.595
	5.637

	V₂ (SFG-5000)
	0.450
	0.459
	1.873
	2.304
	3.829
	4.798
	4.297
	5.342

	SE(m) ±
	0.051
	0.022
	0.075
	0.072
	0.062
	0.078
	0.083
	0.080

	CD (p ≤ 0.05)
	NS
	NS
	0.227
	0.218
	0.188
	0.234
	0.250
	0.241

	Harvesting stages

	S₁ (Flowering)
	0.438
	0.474
	2.004
	2.528
	3.894
	4.936
	4.782
	5.817

	S₂ (Soft dough)
	0.460
	0.478
	1.987
	2.481
	3.974
	4.920
	4.466
	5.496

	S₃ (Hard dough)
	0.471
	0.476
	2.092
	2.575
	3.974
	4.979
	4.091
	5.157

	SE(m) ±
	0.062
	0.026
	0.092
	0.089
	0.077
	0.095
	0.102
	0.098

	CD (p ≤ 0.05)
	NS
	NS
	NS
	NS
	NS
	NS
	0.306
	0.295
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Figure 5: Leaf area index of fodder sorghum as influenced by variety during year 2024 and 2025 
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Figure 6: Leaf area index of fodder sorghum as influenced by harvesting stage during year 2024 and 2025
4. Discussion
Growth analysis provides an integrated assessment of crop growth and biomass production by describing the changes in leaf area and dry matter accumulation over time. Parameters such as leaf area index (LAI), crop growth rate (CGR), relative growth rate (RGR) and net assimilation rate (NAR) collectively reflect the ability of the crop to develop its photosynthetic surface, accumulate biomass, and utilise that surface for dry matter production. 
Leaf area index increased progressively with crop age, with a marked increase between 20 and 60 DAS. Among varieties, MP Chari (V₁) recorded significantly higher LAI than SFG-5000 (V₂) from 40 DAS onwards during both years. The greater canopy development of MP Chari may be attributed to its inherently greater leaf production and expansion, which resulted in a larger photosynthetically active surface. The varieties differed significantly from 40 days after sowing onwards, showing that the canopy differences became more pronounced with the progression of crop growth. A higher leaf area index increases the interception of solar radiation and contributes to the greater biomass producing capacity of MP Chari (Chavez et al., 2022). Harvesting stage had a non-significant influence on LAI up to 60 DAS. However, significant differences were observed at harvest. During both years, LAI was highest at flowering, followed by soft dough and hard dough stages. The decline in leaf area index from flowering through soft dough to hard dough stage reflects the senescence and drying of some of the lower leaves (Shanti et al., 2017).
Among the varieties under study, MP Chari (V1) was consistently superior to SFG-5000 (V2) in crop growth rate, net assimilation rate, and leaf area index. MP Chari (V1) had a significantly larger canopy from 40 DAS onwards and simultaneously produced more dry matter per unit of that canopy. The higher leaf area enhanced the interception and utilisation of incident solar radiation. The higher net assimilation rate indicates greater dry matter production per unit leaf area in MP Chari, suggesting greater assimilatory efficiency of its canopy under the prevailing field conditions. The combined advantage of larger canopy and higher assimilatory efficiency resulted in higher biomass accumulation and consequently higher crop growth rate in MP Chari (V1) (Hilty et al., 2021). These differences may be associated with the inherent genetic characteristics of the varieties (Saberi & Siti Aishah, 2013; Pérez Hernández et al., 2019). Relative growth rate behaved differently from the other indices, namely crop growth rate and net assimilation rate. Although the varietal response was non-significant, SFG-5000 had numerically higher RGR than MP Chari. RGR is a relative measure and its high value in SFG-5000 indicates a relatively faster increase in biomass in relation to the biomass already present. This may be attributed to differences in initial biomass and relative pattern of biomass accumulation (Lamont et al., 2023). The non-significant impact of varieties indicates that these numerical differences were not sufficient for SFG-5000 to establish a varietal advantage over MP Chari.
Harvesting stage did not affect crop growth rate at any interval. Plots assigned to the three harvest stages received identical management until their harvesting times; therefore, harvesting stage was not expected to differentially influence the growth indices during the initial intervals of 20-40 and 40-60 DAS. The non-significant effect during the final interval of 60 DAS to harvest indicated that the crop continued to accumulate dry matter at a comparable rate. Cruz et al. (2025) recorded a 31 percent increase in dry matter accumulation between the milky-grain and soft-dough stages in warm-season annual forages and Khalilian et al. (2022) obtained maximum dry matter yield at physiological maturity in sorghum cultivars. A significant response in relative growth rate was observed in the 60 DAS-to-harvest interval of both years, with the flowering stage recording the highest RGR, followed by the dough stages. Higher RGR at the flowering stage may reflect relatively active growth and biomass accumulation during early reproductive phases (Ravibabu et al., 2009). As the crop progressed towards the soft and hard dough stages, this index declined further. The soft dough and hard dough stages did not differ from each other, indicating that most of the decline had already occurred by the soft dough stage. The higher net assimilation rate recorded at the hard dough stage in the 60 DAS-to-harvest interval of 2025 represents greater efficiency of dry matter production per unit leaf area. This response could be associated with the maintenance of physiologically active leaf area and continued production of assimilates during the dough stage. The difference in the magnitude of response between the two years may reflect variation in environmental conditions influencing leaf persistence, canopy activity and assimilate partitioning during the reproductive phase (Borrell et al., 2000).
5. CONCLUSION
The present investigation revealed that both variety and stage of harvest influenced the growth behaviour of fodder sorghum. Among varieties, MP Chari (V1) proved superior to SFG-5000 (V2) in crop growth rate, net assimilation rate and leaf area index during both years. It maintained a significantly larger canopy from 40 days after sowing onwards and produced more dry matter. Relative growth rate did not differ significantly between the varieties. MP Chari (V1) can thus be regarded as the more productive and physiologically efficient variety under the temperate conditions. Harvesting stage did not influence crop growth rate at any of the growth intervals, indicating that the crop continued to accumulate dry matter at a comparable rate irrespective of the stage at which it was harvested. The effect of harvesting stage was confined to the final interval of 60 DAS to harvest, where the flowering stage recorded the highest relative growth rate during both years and the hard dough stage the highest net assimilation rate during 2025. Leaf area index at harvest declined progressively from flowering through soft dough to hard dough stage, reflecting the senescence and drying of the lower leaves with advancing maturity. Since the rate of dry matter accumulation remained unaffected by delaying the harvest but the green leaf area declined, the selection of harvesting stage involves a trade-off between the quantity of fodder obtained and the retention of green leaf area. The present study thus identifies MP Chari as the more productive variety under temperate conditions of Kashmir, while the selection of an appropriate harvesting stage requires further evaluation with fodder yield and quality data.
6. Limitation
The present study was confined to a single temperate location, two fodder sorghum varieties and two Kharif seasons. The responses recorded may therefore be specific to the soil and climatic conditions of the experimental site and to the varieties evaluated. Since the three harvesting stages were reached on different dates, the indices computed for the final interval represent mean values over periods of differing duration. The scope of the investigation was restricted to physiological growth indices and the interpretation accordingly applies to leaf area index, crop growth rate, relative growth rate and net assimilation rate under the conditions described. Evaluation over different locations, varieties and seasons would help establish the generality of these responses.
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