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ABSTRACT

	
A two-year field experiment was conducted during 2016 and 2017 to assess the influence of microclimatic and thermal indices on Sali rice growth and yield attributes under a modified paddy-ecosystem. The study involved two crop establishment methods (C₁: System of Rice Intensification [SRI], C₂: Conventional), three transplanting dates (D₁: 26 June, D₂: 10 July, D₃: 25 July), and four hill densities (H₁: 33 hills m⁻², H₂: 25 hills m⁻², H₃: 20 hills m⁻², H₄: 16 hills m⁻²). Treatments were arranged in a factorial split-plot design with three replications, where crop establishment methods and transplanting dates were assigned to main plots and hill densities to subplots.  Results revealed that the SRI method markedly enhanced crop performance, recording the highest radiation use efficiency (RUE) of 1.37 g MJ⁻¹ and heat use efficiency (HUE) of 2.48 kg ha⁻¹ °d⁻¹, outperforming the conventional method. Early transplanting on 26 June (D₁) also improved microclimatic utilization, registering an RUE of 1.22 g MJ⁻¹ and HUE of 2.16 kg ha⁻¹ °d⁻¹. Hill density significantly influenced both indices, with the widest spacing (25 × 25 cm; 16 hills m⁻²) achieving the highest RUE (1.30 g MJ⁻¹) and HUE (2.36 kg ha⁻¹ °d⁻¹). Pooled analysis across years indicated that SRI produced significantly higher grain yield (57.13 q ha⁻¹), straw yield (61.43 q ha⁻¹), and harvest index (48.15%) than the conventional method. Similarly, early transplanting (26 June) resulted in superior grain (56.51 q ha⁻¹) and straw yields (62.00 q ha⁻¹) with a harvest index of 47.60%. Among hill densities, 16 hills m⁻² yielded the highest grain (56.75 q ha⁻¹) and straw yield (61.83 q ha⁻¹) with a harvest index of 48.01%. Correlation analysis of pooled data revealed a strong positive association of grain yield with leaf area index (LAI), chlorophyll content at all growth stages, and both RUE and HUE at harvest, indicating that enhanced microclimatic efficiency contributed substantially to yield improvement.
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1. INTRODUCTION

Rice (Oryza sativa L.) is the most important cereal crop in Assam, cultivated on about 2.54 million hectares and contributing about 5.6 million tons of grain, which accounts for nearly 96% of the state’s total food production as documented by the Rice-based Cropping System Knowledge Bank (RCSKB) of Assam. With an average productivity of 23 q ha⁻¹, Assam currently enjoys a rice-surplus status. However, projections suggest that by 2050 the state will need around 13 million tons of rice to meet the demands of its growing population and to ensure food security (Anon., 2014). Achieving this target would require doubling the present productivity to about 40 q ha⁻¹, as envisioned in Vision 2050 – Agriculture in Assam (2014). Given the constraints of declining cultivable land, enhancing the productivity of sali rice becomes imperative. Yield intensification through judicious management of land, water, nutrients, labor, and capital not only supports higher production but also promotes sustainable agriculture, resource conservation, and crop diversification (Rockström et al., 2016). Agronomic interventions that influence the crop micro-climate such as the planting time, establishment method, and hill density are critical for optimizing light interception (San-Oh et al., 2006), synchronizing crop growth with favorable temperature regimes, and improving yields with reduced input requirements (Chen et al., 2014). Adjusting plant density through proper spacing between rows and hills provides an effective means of regulating canopy structure and plant population dynamics. The System of Rice Intensification (SRI) exemplifies such an approach, having consistently outperformed conventional methods by achieving higher grain yields. The advantage of SRI largely stems from its strategic practices, which create a favorable microclimate that supports vigorous plant growth and allows expression of genetic potential. Reduced planting density under SRI enhances air circulation within the canopy, thereby lowering humidity, minimizing pest and disease incidence, and improving overall plant health and vigor.
Considering these aspects, a field study was carried out during 2016 and 2017 in Golaghat district of Assam using a medium-duration sali Shraboni rice variety grown under medium land conditions. The study aimed to determine the optimal micro-climatic settings for enhancing growth and yield attributes while assessing the efficiency of utilization of radiation and heat for improved grain yield of rice under varying sali rice ecosystems. Additionally, the investigation also attempts to dive into the relationship study to reconnoiter the diverse responses of some important growth and micro-climatic parameters, as well as thermal indices on yield attributes and yield.

2. material and methods 

A field experiment was conducted during the sali seasons of 2016 and 2017 at a farmer’s field in Nepalikhuti village, situated in the Upper Brahmaputra Valley Zone (UBVZ) of Golaghat district, Assam (26°66ʹ99ʹʹ N latitude, 93°68ʹ26ʹʹ E longitude; 76 m above msl). The experimental site was characterized by sandy loam soil with an acidic reaction, medium organic carbon status, and good drainage. The region falls under the subtropical humid zone, receiving over 2000 mm of rainfall annually, with relative humidity generally exceeding 80% and temperatures ranging from 5°C in winter to about 37°C in summer.
During the cropping period, i.e. from June to November, total rainfall amounted to 1242.6 mm in 2016 and 1618.8 mm in 2017, though its distribution was uneven across the growing season. July received the highest rainfall—342.1 mm in 2016 and 449.9 mm in 2017—coinciding with the critical tillering stage of rice. The mean maximum temperature varied between 27.8°C and 34.4°C in 2016 and between 27.9°C and 35.2°C in 2017, while mean minimum temperatures ranged from 16.4–25.8°C and 19.1–26.7°C in the respective years. Bright sunshine hours (BSSH) also differed across years, averaging 3.24 hours per week in 2016, and 4.7 hours per week in 2017. The experiment was designed using a factorial split-plot arrangement. The main plot treatments comprised two establishment methods: System of Rice Intensification (SRI) and Conventional Rice Cultivation (CRC). To assess how variations in microclimatic and thermal indices affect the crop’s performance, three transplanting dates—26 June (D1), 10 July (D2), and 25 July (D3)—were also allotted to the main plots. Subplots included four planting geometries: 20 × 15 cm (H1), 20 × 20 cm (H2), 25 × 20 cm (H3), and 25 × 25 cm (H4); corresponding to planting densities of 33, 25, 20, and 16 hills m⁻², respectively. Twelve-day-old seedlings of the high-yielding variety Shraboni were transplanted under SRI, while 21-day-old seedlings were used in CRC.
Heat Use Efficiency (HUE) was determined by dividing the grain yield by the total accumulated growing degree-days and expressed as kg/ha degree-days. Radiation Use Efficiency (RUE) was calculated by dividing total biomass by the cumulative incident photosynthetically active radiation (PAR), and expressed in g/MJ.LTR was calculated as the ratio from LI at ground level and LI received above the canopy expressed in percentage (%). Correlation analysis was carried out on pooled data from two consecutive years to understand the interaction between crop yield and its related traits with microclimatic variables, including thermal indices. All collected data were statistically analyzed using the analysis of variance (ANOVA) appropriate for a factorial split-plot design. Treatment means were compared at a 5% level of significance.

3. results and discussion

3.1 Radiation Use Efficiency (RUE) and Heat Use Efficiency (HUE)

[bookmark: _Hlk208349339]The presentation of data (Fig. 1 to Fig. 2) shows the crop response in terms of RUE and HUE as influenced by crop establishment methods, different dates of transplanting and varied measures of densities of hill in 2016 and 2017.
Appraisal of data revealed an increased magnitude of RUE under SRI management with a value of 1.43 and 1.30 g MJ-1 as compared to CRC (1.18 and 1.08 g MJ-1). This improvement in RUE under SRI may be attributed to more efficient radiation conversion into biomass, enhanced yield components, and a higher harvest index, consistent with the findings of Thakur et al. (2010).Similarly, HUE followed the same trend, with SRI achieving values between 2.33 and 2.63 kg ha⁻¹ °d⁻¹, compared to 1.84 to 2.31 kg ha⁻¹°d⁻¹ under CRC practices. This suggests better utilization of accumulated heat under SRI for the development of yield-contributing traits.The transplanting date had minimal impact on RUE, showing no significant effect in the first year. In the second year, however, the 25th June planting recorded the highest RUE (1.22 g MJ⁻¹), statistically at par with the 10thJuly planting (1.21 g MJ⁻¹). In 2016, the highest HUE (2.16 kg ha⁻¹ °d⁻¹) was observed in the 26thJune planting, while the lowest (2.01 kg ha⁻¹ °d⁻¹) was recorded in the 25th July transplanting. The 10th July planting showed HUE values statistically similar to the 26th June crop. In the second year, transplanting dates did not significantly affect HUE. These results support earlier observations by Priyadarshi et al. (2018), who reported higher HUE in early-transplanted crops. 
Hill density had a significant impact on RUE, with lowest density (16 hills m⁻²), recording the highest RUE. This value was statistically at par with 20 and 25 hills m⁻² densities. The improved RUE under wider spacing may be attributed to enhanced Leaf Area Index (LAI), supporting observations by Hou et al. (2019) regarding the role of optimal plant density in improving both LAI and RUE. In 2016, the highest Heat Use Efficiency (HUE) was recorded under the lowest density (16 hills m⁻²), which was statistically similar to the 20 and 25 hills m⁻² densities. A similar trend was observed in 2017, with no significant differences among these three densities. However, the highest density (33 hills m⁻²) consistently resulted in significantly lower HUE across both years. This reduction is likely due to decreased yield under higher planting densities, caused by increased intra- and inter-plant competition, which limited the efficient use of accumulated heat.


Fig. 1. RUE (g MJ-1) as influenced by manipulation of microclimate imposed by methods of crop establishment, transplanting date and hill density in 2016 & 17



Fig. 2.  HUE (kg ha-1ºd) as influenced by manipulation of microclimate imposed by methods of crop establishment, transplanting date and hill density in 2016 & 17


3.2 Influence on Yield Attributing Parameters
The System of Rice Intensification (SRI) demonstrated significant improvements in key yield-contributing traits, including panicle density, panicle length, number of filled grains per panicle, and test weight (Table 1). In 2016 and 2017, the number of panicles per square meter under SRI ranged from 275.65 to 284.00, while panicle length varied between 27.06 and 27.54 cm. The number of filled grains per panicle ranged from 244.50 to 256.92, and test weight ranged from 27.02 to 27.43 g. The higher panicle density observed under SRI may be attributed to the earlier and more vigorous tillering, which allowed tillers an extended growth period and increased potential for panicle development. Additionally, enhanced yield parameters under SRI could be linked to a more robust and active root system, greater leaf area and canopy coverage for improved light interception, efficient translocation of assimilates, and delayed leaf senescence. These findings align with previous studies by Mohanty et al. (2014), Thakur et al. (2015), Hosain et al. (2018) and Kalita et al. (2023).
Different transplanting dates significantly influenced key yield parameters (Table 1). Early transplanting on 26th June consistently produced superior results across both 2016 and 2017 than the other two dates of transplanting. The number of panicles per square meter was significantly higher under early transplanting (26th June), recorded at 241.88 and 250.57 in 2016 and 2017, respectively. Panicle length was also greater, with the early transplanted crop showing a length of 27.35 cm in 2016, a trend that persisted in 2017. Furthermore, the highest number of filled grains per panicle was observed in the 26th June transplanting, ranging from 235.59 to 243.05 over the two years. Grains from early-transplanted crops were also notably heavier in both years. The improved performance of early transplanting may be attributed to exposure to more favorable microclimatic conditions, which enhanced the utilization of thermal units, boosted photosynthetic efficiency, and ultimately improved yield components and overall productivity. The inferior performance of late transplanting aligns with findings from previous studies, which reported that delays reduce the duration of favorable growing conditions for rice (Sharma et al., 2011; Jayapriya et al., 2016; Sharma et al., 2018; Kalita et al., 2025).
Hill density also had a significant influence on the yield attributes (Table 1). In the first year of experimentation, the highest number of panicles per square meter (240) was observed under a spacing of 20 hills m⁻² (20 cm × 25 cm), which was statistically at par with the 16 hills m⁻² (25 cm × 25 cm) treatment. A similar trend was recorded in the second year. The wider spacing of 16 hills m⁻² consistently produced longer panicles, which were statistically comparable to those under 20 hills m⁻². Hill density also significantly affected the number of filled grains per panicle and test weight. The wider spacing (16 hills m⁻²) yielded the highest number of filled grains per panicle, ranging from 231.08 to 245.38 over both years. Although these values were statistically at par with the 20 and 25 hills m⁻² treatments, they were significantly higher than those recorded under the closest spacing (33 hills m⁻²). The lowest hill density (16 hills m⁻²) also produced the highest test weight. The improved yield parameters under wider hill spacing can be attributed to reduced intra- and inter-plant competition, which likely enhanced morphological and physiological traits by facilitating better utilization of nutrients, water, and light, increased photosynthetic activity, and more efficient assimilate distribution. These findings are consistent with the observations reported by Sharma et al. (2011), and Chakrabortty et al. (2014).
Table 1. Influence of modified crop microenvironment on panicles m-2 (No.), panicle length (cm), filled grains panicle-1 (No.) and test weight (g) 
	Treatments
	Panicles m-2
(No.)
	Panicle length (cm)
	Filled grains panicle-1 (No.)
	Test weight 
(g)

	
	2016
	2017
	2016
	2017
	2016
	2017
	2016
	2017

	Crop establishment 
	
	
	
	
	
	

	SRI
	275.65
	284.00
	27.06
	27.54
	244.50
	256.92
	27.02
	27.43

	Conventional
	170.72
	187.85
	26.15
	26.50
	182.62
	195.69
	25.93
	26.38

	S.Em±
	1.65
	3.17
	0.18
	0.21
	2.72
	3.16
	0.15
	0.18

	CD (P=0.05)
	5.20
	9.99
	.57
	.67
	8.56
	9.96
	.47
	.57

	Date of transplanting 
	 
	 
	 
	 
	 
	 

	26th June
	241.88
	250.57
	27.35
	27.76
	235.59
	243.05
	26.80
	27.05

	10th July
	222.67
	235.25
	26.53
	26.97
	213.64
	229.24
	26.42
	26.97

	25th July
	205.00
	221.95
	25.93
	26.32
	191.45
	206.63
	26.20
	26.69

	S.Em±
	2.02
	3.88
	0.22
	0.26
	3.33
	3.87
	0.25
	0.27

	CD (P=0.05)
	6.37
	12.24
	.69
	.83
	10.49
	12.20
	.78
	.85

	Hill density 
	 
	 
	 
	 
	 
	 

	20 cm x 15 cm 
	197.40
	214.48
	24.70
	25.07
	184.36
	194.19
	25.13
	25.37

	20 cm x 20 cm 
	220.36
	233.81
	26.22
	26.60
	214.52
	232.50
	26.45
	26.93

	20 cm x 25 cm 
	240.00
	248.89
	27.35
	27.82
	224.27
	240.16
	27.02
	27.52

	25 cm x 25 cm 
	234.98
	246.52
	28.13
	28.50
	231.08
	245.38
	27.32
	27.80

	S.Em±
	4.44
	3.84
	0.38
	0.40
	5.98
	5.36
	0.31
	0.31

	CD (P=0.05)
	12.74
	11.02
	1.09
	1.16
	17.17
	15.37
	.89
	.89


Note:-S.Em: Standard error of mean; CD: critical difference; 

3.3 Influence on Yield and Harvest Index:
The presentation of data (Fig. 3) indicated that grain yield under the SRI system was markedly higher than the conventional method, recording 1.18 and 1.16-fold increase in 2016 and 2017, respectively. The pooled data confirmed this trend, showing an average grain yield of 57.13 q ha⁻¹ under SRI against 48.83 q ha⁻¹ with conventional method, reflecting a 17% improvement. Straw yield and harvest index (HI) were also significantly influenced by crop establishment method. On average, SRI produced 61.43 q ha⁻¹ of straw compared with 57.92 q ha⁻¹ under the conventional system (given in Fig. 3). Similarly, HI values were consistently higher under SRI, with 47.87 and 48.42 recorded in 2016 and 2017 versus 45.35 and 46.11 under conventional practice. Pooled analysis indicated a 5% gain in HI due to SRI over conventional establishment.
The superior performance of SRI can be attributed to transplanting younger, single seedlings under non-hypoxic conditions, which promotes better root development and physiological activity. This likely enhanced light interception, nutrient and water use efficiency, photosynthetic capacity, and assimilate translocation, leading to higher grain and straw yields as well as improved HI.This is in conformity with the findings of Thomas and Ramzi (2010), Sato et al. (2011), Thakur et al. (2015) and Kalita et. al. (2024).
Grain yield data (as indicated in Fig. 4) showed significant differences among transplanting dates. The earliest planting date (i.e. 26 June) produced the highest yields of 54.86 and 58.16 q ha⁻¹ in 2016 and 2017, respectively, followed by 10 July and 25 July. This advantage of early transplanting was statistically significant in both years. Pooled results confirmed that 26 June planting outperformed the delayed dates, yielding 1.02 and 1.09 times more grain than 10 July and 25 July, respectively.
Straw yield and harvest index (HI) also declined progressively with delayed planting, though yields from 26 June and 10 July were statistically at par. Pooled analysis revealed a reduction of 5.55 q ha⁻¹ in straw yield and 1.25% in HI under late planting. The decline in yield and HI with delay may be attributed to adverse weather conditions that restricted canopy growth, reduced photosynthetic efficiency, and hampered assimilate translocation. Earlier findings of Gill et al., 2006; Meena et al., 2015; Diwan et al., 2017; Gautam et al., 2019 and Kalita et. al. 2025 similarly emphasize the strong influence of weather on rice productivity.
Grain yield, as influenced by four different levels of hill density, showed a significant decline with increasing density, with the highest yields of 55.21 and 58.29 q ha⁻¹ recorded under 25 × 25 cm spacing (16 hills m⁻².) in 2016 and 2017, respectively, though these were statistically comparable with 20 hills m⁻² and 25 hills m⁻² as depicted in Figure 6. Pooled analysis confirmed this trend, showing a 1.12-fold advantage of 16 hills m⁻² over the densest planting (33 hills m⁻²). For straw yield, the 20 × 25 cm spacing (20 hills m⁻²) recorded the highest values, which remained at par with 16 hills m⁻² and 25 hills m⁻² but were significantly superior to 33 hills m⁻². Harvest index (HI) showed a gradual rise as hill density decreased, though the effect was statistically non-significant. The yield benefits under wider spacing can be attributed to improved expression of yield attributes, enlarged sink capacity, and efficient assimilate translocation under optimal planting geometry. Comparable results have been reported by Sekhar et al. (2009) and Dass & Chandra (2012).

Fig. 3.Grain yield, straw yield and HI as influenced by method of crop establishment

Fig. 4. Grain yield, straw yield and HI as influenced by the date of transplanting

Fig. 5. Grain yield, straw yield and HI as influenced by hill density
3.4 Correlation studies
A correlation study was carried out to examine how yield and yield attributes relate to microclimatic factors and thermal indices. The correlation coefficients were derived from the average data of both the first and second year.
The analysis of grain yield against different parameters such as LAI, light intensity, chlorophyll content, LTR, and thermal indices (Fig. 6) revealed a strong and significant positive correlation of grain yield with chlorophyll content across all crop stages—MTS (0.95), flowering (0.90), and PM (0.88). Similarly, yield showed significant positive correlations with RUE (0.94) and HUE (0.83). In contrast, grain yield was negatively and significantly associated with LTR during the MTS stage and with AHTU at harvest. Apart from yield, LTR displayed negative associations with LAI and chlorophyll content throughout the crop cycle, and also with RUE and HUE at physiological maturity. LTR at MTS exhibited particularly strong correlations with these traits, though its relationship with RUE and HUE remained significantly negative across the growth period. This pattern suggests that higher absorption of PAR and heat energy by the crop canopy enhances yield and related traits. Conversely, LTR showed positive correlations with light intensity, AGDD, and APTU during the flowering and physiological maturity stages. This underlines the critical role of LTR at the maximum tillering stage in influencing grain yield.Interestingly, chlorophyll content was also found to be negatively correlated with LTR at MTS, while LAI, RUE, and HUE maintained a consistent positive correlation across all crop stages. For the other parameters, correlations with yield were largely insignificant.


** LAI: leaf area index; LI: light intensity (µmole m-2s-1); LTR: light transmission ratio;MT: maximum tillering; F: 50% flowering  PM: physiological maturity; AGDD: accumulated growing degree Days  (od); AHTU: accumulated helio thermal unit (°C hr); APTU: accumulated photo thermal unit (oChr); RUE: radiation use efficiency (g MJ-1); AIPAR: accumulated incident photosynthetic active radiation (MJ m-2); HUE: heat use efficiency (kg ha-1od-1)

Fig.6. Correlation Coefficient of Grain yield with growth and micro-climatic parameters & thermal indices (pooled data)

The correlation analysis of straw yield with leaf area index (LAI), microclimatic parameters, and thermal indices (Table 2) exhibited a trend similar to that observed for grain yield. Likewise, yield-attributing traits such as panicles per m², grains per panicle, test weight, and harvest index showed comparable relationships. Notably, chlorophyll content demonstrated a highly significant and positive correlation with all yield and yield-contributing parameters, underscoring its strong association with overall crop performance. Furthermore, LAI, radiation use efficiency (RUE), and heat use efficiency (HUE) followed a similar pattern to that of chlorophyll content, highlighting their collective influence on yield formation. These findings are consistent with earlier reports by Padma (2009), and Thimme Gowda (2012), confirming that enhanced chlorophyll content and efficient utilization of microclimatic and thermal resources play a crucial role in improving rice productivity.

Table 2. Correlation coefficients of yield and yield attributes with LAI, microclimatic parameters and thermal indices
	Yield attributes/ Microclimatic parameters
	Grain yield
(q ha-1)
	Straw yield
(q ha-1)
	Panicles m-2
(No.)
	Filled grains panicle-1
(No.)
	TW
(g)
	HI
(%)

	LAI
	0.89**
	0.70**
	0.88**
	0.92**
	0.79**
	0.90**

	LI
	MT
	0.31
	0.35
	0.08
	0.21
	0.26
	0.17

	
	F
	0.09
	0.14
	-0.02
	0.04
	-0.02
	0.01

	
	PM
	-0.40
	-0.26
	-0.50*
	-0.47*
	-0.43*
	-0.46*

	Chlorophyll
	MT
	0.95**
	0.85**
	0.78**
	0.92**
	0.94**
	0.85**

	
	F
	0.90**
	0.72**
	0.92**
	0.95**
	0.81**
	0.91**

	
	M
	0.88**
	0.76**
	0.70**
	0.85**
	0.91**
	0.82**

	LTR
	MT
	-0.78**
	-0.69**
	-0.62**
	-0.74**
	-0.80**
	-0.69**

	
	F
	-0.33
	-0.23
	-0.43*
	-0.40
	-0.39
	-0.37

	
	PM
	-0.26
	-0.17
	-0.39
	-0.34
	-0.32
	-0.32

	AGDD
	-0.07
	0.13
	-0.49*
	-0.25
	0.04
	-0.30

	AHTU 
	-0.64**
	-0.53**
	-0.71**
	-0.68**
	-0.42*
	-0.61**

	APTU 
	0.04
	0.21
	-0.36
	-0.13
	0.11
	-0.19

	RUE 
	0.14
	0.06
	0.50*
	0.27
	-0.12
	0.22

	AIPAR 
	-0.34
	-0.13
	-0.73**
	-0.52**
	-0.15
	-0.53**

	HUE
	0.83**
	0.79**
	0.87**
	0.87**
	0.76**
	0.68**


** LAI: leaf area index; LI: light intensity (µmole m-2s-1); LTR: light transmission ratio;MT: maximum tillering; F: 50% flowering  PM: physiological maturity; AGDD: accumulated growing degree Days  (od); AHTU: accumulated helio thermal unit (°C hr); APTU: accumulated photo thermal unit (oChr); RUE: radiation use efficiency (g MJ-1); AIPAR: accumulated incident photosynthetic active radiation (MJ m-2); HUE: heat use efficiency (kg ha-1od-1)

4. Conclusion

The two consecutive years of study revealed that modifying the Sali paddy-ecosystem under medium land situation in the inceptisols of Assam by early transplanting by 26th June at a density of 16 hills m-2 under SRI establishment technique offers a promising crop management strategy. This combination markedly improved both RUE and HUE, leading to escalated yield attributes, grain and straw yields, coupled with an increased harvest index compared to the conventional method and delayed transplanting. The enhanced performance can be attributed to more effective utilization of resources, esp. heat and solar radiation; reduced competition among plants, and the creation of a favorable microclimatic environment within the crop canopy. Moreover, the strong positive associations observed between chlorophyll content, LAI, RUE, HUE, and yield traits further emphasize that the efficient management of microclimatic and thermal resources plays a vital role in boosting rice growth and productivity.
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RUE (g MJ-1) 2016	
SRI	Conventional	26th June	10th July	25th July	20 cm x 15 cm 	20 cm x 20 cm 	20 cm x 25 cm 	25 cm x 25 cm 	1.43	1.180000000000009	1.33	1.31	1.29	1.180000000000009	1.34	1.36	1.36	RUE (g MJ-1) 2017	
SRI	Conventional	26th June	10th July	25th July	20 cm x 15 cm 	20 cm x 20 cm 	20 cm x 25 cm 	25 cm x 25 cm 	1.3	1.08	1.22	1.21	1.1299999999999897	1.08	1.21	1.23	1.23	Factors imposed for microclimatic variation

RUE; g MJ-1



HUE (kg ha-1 0days) 2016	
SRI	Conventional	26th June	10th July	25th July	20 cm x 15 cm 	20 cm x 20 cm 	20 cm x 25 cm 	25 cm x 25 cm 	2.3299999999999987	1.84	2.16	2.1	2.0099999999999998	1.84	2.11	2.1800000000000002	2.2200000000000002	HUE (kg ha-1 0days) 2017	
SRI	Conventional	26th June	10th July	25th July	20 cm x 15 cm 	20 cm x 20 cm 	20 cm x 25 cm 	25 cm x 25 cm 	2.63	2.3099999999999987	2.4699999999999998	2.48	2.46	2.29	2.5499999999999998	2.54	2.5	Factors imposed for microclimatic variation

HUE; kg ha -1 0 d



Straw yield (q ha-1)	
SRI	CRC	61.43	57.92	Grain yield (q ha-1)	

SRI	CRC	57.13	48.83	Harvest index (%)	
SRI	CRC	48.15	45.730000000000011	SRI	CRC	



Straw yield (q ha-1)	26th June	10th July	25th July	62	60.58	56.45	Grain yield (q ha-1)	26th June	10th July	25th July	56.51	53.56	48.87	Harvest index (%)	26th June	10th July	25th July	47.6	46.87	46.35	



Straw yield (q ha-1)	20 cm x 15 cm 	20 cm x 20 cm 	20 cm x 25 cm 	25 cm x 25 cm 	54.55	61.120000000000012	61.83	61.21	Grain yield (q ha-1)	20 cm x 15 cm 	20 cm x 20 cm 	20 cm x 25 cm 	25 cm x 25 cm 	46.49	53.2	55.48	56.75	Harvest index (%)	20 cm x 15 cm 	20 cm x 20 cm 	20 cm x 25 cm 	25 cm x 25 cm 	46	46.51	47.24	48.01	




Max. LAI	LI at MTS	LI at fl.	LI at PM	Chlorophyll at MTS	Chlorophyll at Fl.	Chlorophyll at M	LTR at MTS	LTR at Fl	LTR at PM	AGDD	AHTU  	APTU 	RUE 	AIPAR	HUE	0.89	0.31000000000000089	9.0000000000000024E-2	-0.4	0.95000000000000062	0.9	0.88	-0.78	-0.33000000000000113	-0.26	-7.0000000000000021E-2	-0.64000000000000201	4.0000000000000022E-2	0.94000000000000061	-0.34	0.83000000000000063	
Correlation Coefficient



