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	Abstract
	Groundnut productivity in Myanmar is often limited by fluctuations in seasonal conditions. Therefore, it is essential to evaluate and identify genotypes that perform well under variable environments. Two field experiments were conducted at the Oilseed Crops Research Section, Department of Agricultural Research (DAR), Yezin, Myanmar, during the post-monsoon season (October, 2023 to January, 2024) and the monsoon season (May to September, 2024). Twelve groundnut genotypes were evaluated using a randomized complete block design (RCBD) with three replications. This research aimed to evaluate the growth performance of twelve groundnut genotypes and to study the relationship between yield and some agronomic characters. Results revealed that significant differences in all growth parameters and yield were observed among the tested genotypes in both seasons indicating genetic variation existing among the tested genotypes. ICGV-07406 and ICGV-07286 consistently produced the highest pod yield 15 across both seasons. ICGV-07406 and ICGV-07286 recorded 15–20% higher pod yield than the trial mean.  ICGV-07406 was characterized by a greater number of branches per plant, higher number of mature pods, larger 100-seed weight, higher shelling percentage, and superior growth parameters such as total dry matter (TDM), crop growth rate (CGR), leaf area index (LAI) and harvest index. Meanwhile, ICGV-07286 showed higher values for 100-seed weight, shelling percentage, net assimilation rate (NAR), relative growth rate (RGR), and harvest index (HI). Greater yield of Sinpadatha-12 in monsoon season was attributed to its maximum harvest index. Most growth parameters were positively correlated, each contributing to groundnut pod yield with varying degrees. Pod yield of groundnut was strongly correlated with TDM in the post-monsoon season, while it was more closely associated with HI during the monsoon season. It highlights the need for seasonal specific management practices, varietal choice, and breeding strategies to maximize productivity. 
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1. INTRODUCTION 
[bookmark: _Hlk209171741]Groundnut, one of the major oilseed crops, is widely grown in Myanmar. Among the oilseed crops, groundnut is the highest oil yielding crop per unit area and considered as a highly potential crop to fulfill the requirement of self-sufficiency in the country. 
Groundnut yield is a product of crop growth rate, the partitioning of assimilates to reproductive sinks and the duration of the crop’s reproductive phase (Duncan et al., 1978). However, each stage is greatly influenced by the complex environmental factors in which the genetically controlled characteristics of the cultivar, weather conditions, soil water regime, and incidence of insect pests and diseases play an important role (Kaur & Hundal, 1999). 
It is important to study how the differences in crop growth occur among the genotypes and how production practices should be manipulated to increase the yield potential in a certain environment. This study was conducted to evaluate the growth performance of promising groundnut genotypes and to study the relationship between yield and some agronomic characters of twelve groundnut genotypes.
2. materialS and method 
Two field experiments were carried out at Oilseed Crops Research Section, Department of Agricultural Research (DAR), Yezin, Myanmar during the post-monsoon season (October, 2023 to January, 2024) and the monsoon season (May to September, 2024). Twelve groundnut genotypes (YZG-07084, YZG-04060, YZG-08010, ICGV-07286, ICGV-07235, ICGV-07390, ICGV-07406, Magway-11, Magway-16, Magway-17, Sinpadatha-6, and Sinpadatha-12) were evaluated using randomized complete block design (RCBD) with three replications. 
2.1 Data Collection
 (a) Agronomic characters
1. Days to emergence
2. Plant height (cm)
3. Days to 50% flowering
 (b) Yield and yield contributing characters
	1. No. of branches/plant
2. No. of mature pods/plant
3. 100 seeds weight (g)  
4. Shelling %
5. Pod yield (t ha −1)
 (c) Parameters for plant growth analysis
1.  Leaf area index (LAI)
	The ratio of the leaf area (one side only) of the crop to the ground area is called leaf area index (Gardner et al., 1985). To determine leaf area, all green leaf lamina of each sample plant were measured using Li-Cor 3100 leaf area meter (LI-COR Inc. Lincoln, NE). The leaf area index was computed by dividing the total leaf area by the corresponding ground area.
			

	2.  Crop growth rate (CGR)
	Crop growth rate explains the dry matter accumulated per unit land area per unit time (Hunt, 1978). Crop growth rate was calculated by dividing the increase in total dry mass per unit area of land by a number of days between two successive samplings (Radford, 1967).

(g m-2 day-1)

3. Net assimilation rate (NAR)
	 The dry matter accumulation rate per unit of leaf area per unit of time is called the net assimilation rate (NAR). NAR is a measure of the average net carbon dioxide exchange rate per unit of leaf area in the plant canopy (Gardner et al., 1985). 

(g m-2 day-1)
4. Relative growth rate (RGR)
	Relative Growth rate (RGR) expresses the dry weight increase in a time interval in relation to the initial weight (Gardner et al., 1985).

	(g g-1 day-1)
	Where, W1 and W2 is dry weight of whole plant at time t1 and t2, respectively,
		  t1 and t2 are time interval in days,
		  L1 leaf area at time 1,
		  L2 leaf area at time 2,
		  p is land area.
	Five plants were randomly taken from the second inner rows for destructive sampling to calculate leaf area index, crop growth rate, relative growth rate and net assimilation rate. Firstly, the roots of sample plants were cut and removed. All plant samples were dried at 80ºC for 3 days in an oven. To determine leaf area, all green leaf lamina of each sample plant were measured using Li-Cor 3100 leaf area meter (LI-COR Inc. Lincoln, NE).
Monthly maximum and minimum temperature and rainfall during post-monsoon season (October, 2023 and January, 2024) and monsoon season (May to September, 2024) were collected from the Department of Meteorology and Hydrology, Yezin (Figure 1).
  
Figure 1. Monthly maximum, minimum temperature and rainfall during growing periods
3. results and discussion
3.1 Growth Parameters
Plant height
Significant differences in plant height were observed among the tested genotypes throughout the growing periods in both seasons (Figure 2). The plant height was gradually increased until 12 weeks after sowing (WAS) in post-monsoon season and 14 WAS in monsoon season. At the harvest time, Magway-11 and Sinpadatha-6 showed maximum plant height in post-monsoon season and Magway-11 exhibited the highest in plant height in monsoon season. The plant height of all genotypes in monsoon season was about three times higher than that in post-monsoon season because monsoon season received higher rainfall than post-monsoon season. The plant height in groundnut is a variable trait. It can vary significantly depending on several factors including variety, environmental conditions, plant density and growth stages. 
Leaf area index (LAI)
Significant differences in the leaf area index were observed throughout the growing periods among the tested genotypes in both seasons (Figure 3). In post-monsoon season, although LAI of most genotypes was maximum at 8 WAS (early pod development stage) after which it declined, the LAI of ICGV-07406 increased until 12 WAS. In monsoon season, the LAI of some genotypes increased until 14 WAS which was the pod maturation stage. The optimal LAI for groundnut typically falls within the range of 3 to 4 (Kiniry, Simpson, Schubert & Reed, 2005). In this study, the LAI values of all genotypes increased to about 7 until 14 WAS which was the pod maturation stage in monsoon season. An LAI persistently above 4 may lead to problems such as mutual shading and resources competition (Hill et al., 2006). The increasing higher LAI during the later growth stage in the monsoon season may not contribute to improved yield because of continuously producing new leaves instead of supporting pods. 
Crop growth rate (CGR)
The CGR values were significantly different until the last sampling time in both seasons (Figure 4). Most genotypes reached their peak CGR at 6-8 WAS, after which it declined in both seasons. However, some genotypes showed their maximum CGR value at 8-10 WAS which was the pod development stage in both seasons (Figure 4). The period between 6 and 10 WAS is generally a crucial phase in the groundnut’s life cycle. In this phase, the plant is rapidly developing its canopy, producing leaves, branches, and a robust root system (Prasad, Kakani, & Upadhyaya, 2010). A higher CGR during this period may indicate a healthy and vigorous plant. This may lead to higher pod and kernel weight, which directly contributes to higher pod yield. In this study, the maximum CGR value was found in ICGV-07406 at the last sampling time in both seasons. 
Net assimilation rate (NAR)
The NAR value of all genotypes were significantly different among the tested genotypes throughout the growing period in both seasons (Figure 5). The NAR values of most genotypes were maximum at 2-4 WAS which was the vegetative stage and then gradually decreased until the last sampling time in both seasons. NAR is generally highest during the early vegetative growth stages and progressively declines as the plant advances toward physiological maturity, as reported by several studies (Yoshida, 1981 & Hunt, 1990). 
Relative growth rate (RGR)
RGR is a crucial indicator in physiological analysis of groundnut, reflecting the plant's growth efficiency. Significant differences in the relative growth rate were observed throughout the growing period in both seasons (Figure 6). In this study, RGR in the most genotypes typically showed a high rate during the early stages of growth and gradually declineed as the crop closed to physiological maturity. A higher RGR in groundnut during the vegetative stage is associated with increased dry matter accumulation, improved physiological efficiency, and ultimately, higher yields (Olayinka, & Etejere, 2015). In this experiment, the maximum RGR value at the last sampling time was observed in ICGV-07286 in both seasons. Therefore, maintaining a higher RGR for a longer period leading to better dry matter accumulation and potentially higher yields (Olayinka, & Etejere, 2015).
Total dry matter (TDM)
Significant differences in the TDM were observed among the tested genotypes throughout the growing periods in both seasons (Figure 7). In this experiment, TDM of all groundnut genotypes in the monsoon season was higher than that in post-monsoon season because monsoon season received higher rainfall (Figure 1). Total dry matter of most genotypes increased until 12 WAS (seed filling stage) in post-monsoon season and 14 WAS (pod maturation stage) in monsoon season and then declined. The maximum TDM observed in ICGV-07406 at 16 WAS (harvest time) in both seasons might be attributed to its more profuse branching habit, LAI and CGR. TDM accumulation in groundnut may be influenced by varieties, environmental factors, agronomic practices and growth stages. 
3.2 Some Agronomic Characters, Yield and Yield Components of Twelve 
Groundnut Genotypes
Pod yield was statistically different among the tested genotypes in both seasons (Table 1 and Table 2). During the post-monsoon season, ICGV-07406 and ICGV-07286 produced the maximum pod yield which was not significantly different from that of Magway-17 and Sinpadatha-6 (Table 1). During the monsoon season, ICGV-07406, Sinpadatha-12 and ICGV-07286 produced the maximum pod yield (Table 2). The maximum pod yield of ICGV-07406 in both seasons could be higher better performance in yield component characters. In this study, ICGV-07286 showed higher HI values, although its LAI and TDM values were not as high as ICGV-07406. It may be due to more efficient partitioning and translocation of more assimilates towards the pod yield, rather than biomass accumulation in vegetative parts. Greater pod yield of Sinpadatha-12 in monsoon season was attributed to maximum harvest index without producing much TDM, indicating good partitioning efficiency to pods. 
3.3 Correlation between Pod Yield and Growth Parameters of Twelve Groundnut 
Genotypes during Growing Periods
In post-monsoon season, pod yield was significantly and positively correlated with TDM (r2 = 0.619), CGR (r2 = 0.529), RGR (r2 = 0.510), NAR (r2 = 0.464), LAI (r2 = 0.447) and HI (r2 = 0.403) except plant height (Table 3). Among these parameters, pod yield was strongly associated with TDM (r2 = 0.619). Therefore, Total Dry Matter (TDM) is an important parameter in groundnut cultivation, particularly during the post-monsoon season, influencing pod yield and growth. Although TDM was significantly correlated with all growth parameters, it was mostly related with CGR indicating that this relationship is crucial for predicting pod yield, especially under varying environmental conditions. CGR was found to be closely related also with NAR (r2 = 0.801), RGR (r2 = 0.723) and LAI (r2 = 0.710). 
During the monsoon season, pod yield was significantly correlated with HI (r2 = 0.827), CGR (r2 = 0.787), TDM (r2 = 0.734), NAR (r2 = 0.693) and RGR (r2 = 0.655) (Table 4). Among these parameters, pod yield was strongly associated with HI (r2 = 0.827). Harvest index is an important parameter in groundnut cultivation, particularly during the monsoon season, indicating the plant converts total dry matter into harvested pods. Pod yield was negatively correlated with plant height (r2=-0.558), indicating undesirable higher plant height in groundnut during the monsoon season. LAI was less important in monsoon season of this study. While LAI is generally considered an important factor for dry matter accumulation and grain yield in groundnut, some studies indicate that the correlation between LAI and pod yield might not always be statistically significant, particularly at certain growth stages or under specific conditions (Olayinka & Etejere, 2015). Thus, higher HI and TDM were critical aspects for higher yield in groundnut cultivation.

	WAS
	2 
	4 
	6 
	8 
	10 
	12
	16

	LSD0.05
	1.69
	1.38
	1.10
	1.01
	1.62
	1.74
	1.64

	Pr > F
	**
	*
	**
	**
	**
	**
	**



 
	WAS
	2 
	4 
	6 
	8 
	10 
	12
	14
	16

	LSD0.05
	0.74
	2.29
	2.49
	2.80
	1.54
	1.18
	1.33
	1.64

	Pr > F
	**
	*
	**
	**
	**
	**
	**
	**



Figure 2. Mean values of plant height of twelve groundnut genotypes in (A) 
post-monsoon season, 2023 and (B) monsoon season, 2024

 
	WAS
	2 
	4 
	6 
	8 
	10 
	12

	LSD0.05
	0.05
	0.37
	0.34
	0.36
	0.43
	0.40

	Pr > F
	**
	*
	**
	**
	**
	**




	WAS
	2 
	4 
	6 
	8 
	10 
	12
	14

	LSD0.05
	0.05
	0.16
	0.15
	0.13
	0.22
	0.28
	0.28

	Pr > F
	**
	**
	**
	**
	**
	**
	**



Figure 3. Mean values of LAI of twelve groundnut genotypes in (A) post-
monsoon season, 2023 and (B) monsoon season, 2024



	WAS
	2 - 4
	4 - 6
	6 - 8
	8 - 10
	10 - 12

	LSD0.05
	1.23
	2.07
	2.29
	3.04
	2.49

	Pr > F
	**
	*
	**
	**
	**



 
	WAS
	2 - 4
	4 - 6
	6 - 8
	8 - 10
	10 - 12
	12 - 14

	LSD0.05
	2.19
	3.32
	5.86
	5.54
	4.80
	2.77

	Pr > F
	**
	**
	**
	**
	**
	**



Figure 4. Mean values of CGR of twelve groundnut genotypes in (A) post-
 monsoon season, 2023 and (B) monsoon season, 2024

	WAS
	2 - 4
	4 - 6
	6 - 8
	8 - 10
	10 - 12

	LSD0.05
	2.09
	1.41
	1.44
	1.35
	1.28

	Pr > F
	*
	**
	**
	**
	**



 
	WAS
	2 - 4
	4 - 6
	6 - 8
	8 - 10
	10 - 12
	12 - 14

	LSD0.05
	3.70
	2.36
	2.07
	2.06
	1.53
	0.57

	Pr > F
	**
	*
	**
	**
	**
	**



Figure 5. Mean values of NAR in twelve groundnut genotypes (A) post-monsoon 
 season, 2023 and (B) monsoon season, 2024


	WAS
	2 - 4
	4 - 6
	6 - 8
	8 - 10
	10 - 12

	LSD0.05
	0.02
	0.01
	0.01
	0.007
	0.005

	Pr > F
	**
	*
	**
	**
	**



 
	WAS
	2 - 4
	4 - 6
	6 - 8
	8 - 10
	10 - 12
	12 - 14

	LSD0.05
	0.02
	0.01
	0.01
	0.005
	0.005
	0.003

	Pr > F
	**
	*
	**
	**
	**
	**



Figure 6. Mean values of RGR in twelve groundnut genotypes (A) post-monsoon 
season, 2023 and (B) monsoon season, 2024

	WAS
	2
	4
	6
	8
	10
	12
	16

	LSD0.05
	0.07
	0.52
	0.75
	0.91
	0.93
	1.14
	0.87

	Pr > F
	**
	**
	**
	**
	**
	**
	**



 
	WAS
	2
	4
	6
	8
	10
	12
	14
	16

	LSD0.05
	0.13
	0.85
	1.23
	1.43
	2.04
	1.65
	1.72
	3.78

	Pr > F
	**
	**
	**
	**
	**
	**
	**
	**



Figure 7. Mean values of TDM in twelve groundnut genotypes (A) post-monsoon 
season, 2023 and (B) monsoon season, 2024




Table 1. Some agronomic characters, yield and yield components of twelve 
groundnut  genotypes at harvest in post-monsoon season, 2023
	Variety
	No. of branches  plant-1
	No. of mature pods  plant-1
	100 seeds weight (g)
	Shelling (%)
	Pod Yield (kg ha-1)
	Harvest index (HI)

	YZG-07084
	4.00 d
	17.33 cd
	32.17 ab
	67.44 cd
	2054.9 bc
	0.45 b

	YZG-04060
	4.00 d
	16.33 cde
	27.40 c
	66.35 ef
	1790.6 cd
	0.38 f

	YZG-08010
	4.00 d
	12.33 g
	23.56 d 
	64.33 g
	1397.3 e
	0.36 g

	ICGV-07286
	6.66 b
	21.66 b
	34.26 a
	70.40 a
	2439.9 a
	0.47 a

	ICGV-07235
	4.00 d
	15.33 ef
	32.20 ab
	66.59 def
	1910.5 cd
	0.42 de

	ICGV-07390
	5.00 c
	17.00 cde
	32.30 ab
	66.66 de
	2039.2 bc
	0.44 bc

	ICGV-07406
	7.66 a
	24.00 a
	32.40 a
	70.66 a
	2444.4 a
	0.46 ab

	Magway-11
	4.00 d
	14.00 fg
	28.60 bc
	65.66 f
	1582.8 de
	0.43 cde

	Magway-16
	4.00 d
	15.66 def
	34.63 a
	67.45 cd
	2089.6 bc
	0.43 cde

	Magway-17
	4.00 d
	16.66 cde
	32.63 a
	69.05 b
	2353.0 ab
	0.42 de

	Sinpadatha-6
	4.00 d
	17.66 c
	27.43 c
	68.20 bc
	2347.2 ab
	0.45 b

	Sinpadatha-12
	5.00 c
	15.66 def
	26.03 cd
	67.70 c
	2040.1 bc
	0.38 f

	LSD0.05
	0.41
	1.81
	3.77
	0.98
	337.69
	0.01

	Pr > F
	**
	**
	**
	**
	**
	**

	CV%
	5.13
	6.32
	7.35
	0.86
	9.77
	1.66


CV % = Coefficient of variation. Any two means having a common letter in the same columns are not significantly different at the 5 % level of significance. ** Significant Difference at 1 % level




Table 2 Some agronomic characters, yield and yield components of twelve groundnut  genotypes at harvest in post-monsoon season, 2024

	Variety
	No. of branches plant-1
	No. of mature pods  plant-1
	100 seeds weight (g)
	Shelling (%)
	Pod Yield (kg ha-1)
	Harvest index (HI)

	YZG-07084
	5.33 c
	10.33 g
	26.45 c
	64.34 def
	1566.4 bc
	0.25 b

	YZG-04060
	4.00 d
	14.00 cde
	24.26 d  
	62.60 g
	1391.3 de
	0.23 bcde

	YZG-08010
	4.00 d
	12.33 efg
	23.89 de 
	64.03 def
	1461.0 bcd
	0.24 bc

	ICGV-07286
	7.33 a
	17.00 b
	28.36 ab
	65.96 ab
	1808.5 a
	0.28 a

	ICGV-07235
	4.00 d
	13.66 cde
	26.96 c
	63.88 ef
	1435.4 cde
	0.25 b

	ICGV-07390
	6.33 b 
	13.00 def
	26.58 c
	65.00 bcd
	1594.9 b
	0.21 ef

	ICGV-07406
	7.66 a
	20.00 a
	28.36 ab
	66.53 a
	1832.4 a
	0.28 a

	Magway-11
	4.00 d
	11.00 fg
	22.83 e
	64.76 cde
	896.1 g
	0.20 f

	Magway-16
	4.00 d
	13.00 def
	28.82 a
	65.47 abc
	1306.3 e
	0.22 cdef

	Magway-17
	4.00 d
	15.00 bcd
	27.21 bc
	64.43 cdef
	1340.0 de
	0.23 bcd

	Sinpadatha-6
	4.00 d
	10.33 g
	24.63 d
	63.53 fg
	1135.4 f
	0.21 def

	Sinpadatha-12
	6.33 b
	15.66 bc
	24.76 d
	64.93 bcde
	1814.7 a
	0.30 a

	LSD0.05
	0.61
	2.02
	1.34
	1.11
	144.74
	0.02

	Pr > F
	**
	**
	**
	**
	**
	**

	CV%
	7.06
	8.70
	3.05
	1.02
	5.83
	6.01


groundnut genotypes at harvest in monsoon season, 2024
CV % = Coefficient of variation, Any two means having a common letter in the same columns are not significantly different at the 5 % level of significance. ** Significant Difference at 1 % level


Table 3. Correlation between pod yield and growth parameters of twelve 
groundnut genotypes in post-monsoon season, 2023
	
	Plant height
	LAI
	CGR
	NAR
	RGR
	TDM
	HI
	Pod yield

	Plant height
	1
	 
	 
	 
	 
	 
	
	 

	LAI
	0.190ns
	1
	 
	 
	 
	 
	
	 

	CGR
	0.314ns
	0.710**
	1
	 
	 
	 
	
	 

	NAR
	0.350*
	-0.175ns
	0.801**
	1
	 
	 
	
	 

	RGR
	0.138ns
	0.265ns
	0.723**
	0.377*
	1
	 
	
	 

	TDM
	0.404*
	0.771**
	0.925**
	0.845**
	0.714**
	1
	
	 

	HI
	-0.038ns
	0.488**
	0.520**
	0.350*
	0.050ns
	0.497**
	1
	

	Pod yield
	0.287ns
	0.447**
	0.529**
	0.464**
	0.51**
	0.619**
	0.403*
	1



Table 4. Correlation between pod yield and growth parameters of twelve 
groundnut genotypes in monsoon season, 2024
	 
	Plant height
	LAI
	CGR
	NAR
	RGR
	TDM
	HI
	Pod yield

	Plant height
	1
	 
	 
	 
	 
	 
	
	 

	LAI
	0.488**
	1
	 
	 
	 
	 
	
	 

	CGR
	-0.206ns
	0.356*
	1
	 
	 
	 
	
	 

	NAR
	-0.392*
	-0.172ns
	0.802**
	1
	 
	 
	
	 

	RGR
	-0.312*
	-0.036ns
	0.844**
	0.951**
	1
	 
	
	 

	TDM
	-0.136ns
	0.453**
	0.953**
	0.690**
	0.760**
	1
	
	 

	HI
	-0.268ns
	0.098ns
	0.586**
	0.496**
	0.462**
	0.504**
	1
	

	Pod yield
	-0.558**
	0.066ns
	0.787**
	0.693**
	0.655**
	0.734**
	0.827**
	1



4. Conclusion
	Significant differences in all growth parameters and yield were observed among the tested genotypes in both seasons indicating genetic variation existing among tested genotypes. ICGV-07406 and ICGV-07286 produced the highest pod yields in both seasons. Sinpadatha-12 was also produced maximum pod yield in the monsoon season. The higher pod yield of ICGV-07406 was due to its greater branches per plant, mature pods per plant, 100-seed weight, shelling %, TDM, CGR, LAI and HI, while ICGV-07286 exhibited higher 100-seed weight, shelling %, NAR, RGR, and HI in both seasons. In the monsoon season, higher pod yield of Sinpadatha-12 was attributed to its greater HI. Pod yield was strongly correlated with total dry matter (TDM) in the post-monsoon season but was more closely linked to HI in the monsoon season. Maximizing biomass in the post-monsoon season (e.g., early sowing, optimal density, balanced fertilizer) and improving harvest index in the monsoon season (e.g., supplemental irrigation) should be prioritized to improve groundnut production.
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Rainfall (mm)


Temperature (˚C)




YZG- 07084	2	4	6	8	10	12	16	2.54	11.98	15.56	19.18	22.54	26.43	26.61	YZG-04060	2	4	6	8	10	12	16	1.98	8.33	16.78	20.350000000000001	25.3	26.78	26.78	YZG-08010	2	4	6	8	10	12	16	3.73	10.87	13.59	18.170000000000002	22.83	24.76	24.76	ICGV-07286	2	4	6	8	10	12	16	3.12	8.11	9.67	15.95	19.739999999999998	22.56	22.56	IGCV-07235	2	4	6	8	10	12	16	3.17	8.67	12.21	15.74	22.36	23.64	23.64	ICGV-07390	2	4	6	8	10	12	16	3.6	10.07	13.62	19.27	25.19	27.42	27.76	ICGV-07406	2	4	6	8	10	12	16	3.33	11.59	15.28	20.69	27.43	32.89	32.89	Magway-11	2	4	6	8	10	12	16	3.61	15.21	21.32	30.77	35.520000000000003	37.28	37.28	Magway-16	2	4	6	8	10	12	16	4.13	14.67	21.07	23.78	25.42	26.55	26.74	Magway-17	2	4	6	8	10	12	16	3.06	12.19	19.829999999999998	24.32	28.79	33.94	34.28	Sinpadatha-6	2	4	6	8	10	12	16	2.74	15.08	16.399999999999999	24.23	32.96	35.81	36.14	Sinpadatha-12	2	4	6	8	10	12	16	3.59	14.2	18.03	26.2	29.41	32.74	32.74	Weeks after sowing


Plant height (cm)




YZG- 07084	2	4	6	8	10	12	14	16	4.71	12.87	25.09	35.78	67.27	68.22	68.989999999999995	70.33	YZG-04060	2	4	6	8	10	12	14	16	4.99	13.84	25.13	39.729999999999997	43.11	55.77	63.56	63.56	YZG-08010	2	4	6	8	10	12	14	16	5.67	15.09	24.72	37.18	51.89	57.48	58.62	58.4	ICGV-07286	2	4	6	8	10	12	14	16	3.1	8.26	22.25	32	49.16	50.74	52.92	52.96	IGCV-07235	2	4	6	8	10	12	14	16	4.71	11.18	20.94	29.68	48.66	50.74	63.66	63.67	ICGV-07390	2	4	6	8	10	12	14	16	6.13	13.53	21.01	32.89	48.66	52.55	58.67	58.33	ICGV-07406	2	4	6	8	10	12	14	16	7.56	18.309999999999999	32.159999999999997	45.44	65.89	66.78	71.3	71.31	Magway-11	2	4	6	8	10	12	14	16	4.13	15.99	35.72	53.16	69.58	82.82	94.75	94.78	Magway-16	2	4	6	8	10	12	14	16	7.07	19.010000000000002	28.5	34.81	38.74	58.56	60.8	60.84	Magway-17	2	4	6	8	10	12	14	16	6.53	21.52	29.06	53.65	54.28	55.66	69.22	69.34	Sinpadatha-6	2	4	6	8	10	12	14	16	5.3	16.579999999999998	36.99	49.79	68.680000000000007	70.709999999999994	75.91	75.92	Sinpadatha-12	2	4	6	8	10	12	14	16	5.68	13.55	19.28	34.82	65.63	67.41	68.19	68.209999999999994	Weeks after sowing


Plant height (cm)




YZG- 07084	2	4	6	8	10	12	0.28999999999999998	0.9	1.85	2.8	2.77	2.08	YZG-04060	2	4	6	8	10	12	0.22	0.77	1.69	2.15	2.0299999999999998	1.39	YZG-08010	2	4	6	8	10	12	0.2	0.91	1.65	2.5099999999999998	2.27	1.81	ICGV-07286	2	4	6	8	10	12	0.15	0.92	1.99	2.59	1.72	1.72	IGCV-07235	2	4	6	8	10	12	0.17	0.77	1.46	2.39	2.69	2.29	ICGV-07390	2	4	6	8	10	12	0.19	0.98	2.3199999999999998	3.11	2.65	2.65	ICGV-07406	2	4	6	8	10	12	0.21	1.05	2.08	2.95	3.25	3.6	Magway-11	2	4	6	8	10	12	0.26	1.58	1.66	2.61	2.25	1.98	Magway-16	2	4	6	8	10	12	0.28000000000000003	0.98	1.96	2.09	1.95	1.34	Magway-17	2	4	6	8	10	12	0.31	0.79	1.91	2.12	2.06	1.18	Sinpadatha-6	2	4	6	8	10	12	0.26	1.1200000000000001	1.85	2.7	2.82	1.76	Sinpadatha-12	2	4	6	8	10	12	0.21	1.1399999999999999	2.12	2.93	2.16	2.04	Weeks after sowing


LAI




YZG- 07084	2	4	6	8	10	12	14	0.28999999999999998	1.1100000000000001	2.11	2.84	3.87	6.8	7.32	YZG-04060	2	4	6	8	10	12	14	0.22	0.79	1.4	2.19	3.24	3.67	4.93	YZG-08010	2	4	6	8	10	12	14	0.24	0.8	1.51	2.88	3.6	3.83	4.2699999999999996	ICGV-07286	2	4	6	8	10	12	14	0.18	0.48	0.7	2.6	3.6	3.63	4.28	IGCV-07235	2	4	6	8	10	12	14	0.23	0.97	1.22	3.05	3.67	4.74	5.29	ICGV-07390	2	4	6	8	10	12	14	0.22	0.76	1.5	2.48	4.58	4.97	5.22	ICGV-07406	2	4	6	8	10	12	14	0.41	1.1399999999999999	1.75	2.93	4.7300000000000004	7.55	7.85	Magway-11	2	4	6	8	10	12	14	0.18	0.91	2.23	3.85	3.79	4.6100000000000003	7.32	Magway-16	2	4	6	8	10	12	14	0.39	1.19	2.59	2.84	3.87	4.07	5.75	Magway-17	2	4	6	8	10	12	14	0.34	1.37	2.4300000000000002	2.4900000000000002	3.15	3.66	5.09	Sinpadatha-6	2	4	6	8	10	12	14	0.25	1.02	2.12	3.47	3.89	4.03	4.34	Sinpadatha-12	2	4	6	8	10	12	14	0.2	1	2.0699999999999998	2.19	4.66	4.72	5.65	Weeks after sowing


LAI




YZG- 07084	2-4	4-6	6-8	8-10	10-12	1.87	9.2899999999999991	14.7	12.88	7.16	YZG-04060	2-4	4-6	6-8	8-10	10-12	3.17	7.44	12.55	7.6	2.67	YZG-08010	2-4	4-6	6-8	8-10	10-12	3.45	8.44	12.58	7.44	2.44	ICGV-07286	2-4	4-6	6-8	8-10	10-12	3.21	9.84	11.26	13.25	5.81	IGCV-07235	2-4	4-6	6-8	8-10	10-12	2.94	4.71	12.2	7.06	2.65	ICGV-07390	2-4	4-6	6-8	8-10	10-12	3.71	7.09	15.49	6.53	4.8099999999999996	ICGV-07406	2-4	4-6	6-8	8-10	10-12	4.8600000000000003	6.83	11.23	14.09	8.07	Magway-11	2-4	4-6	6-8	8-10	10-12	6.12	6.42	11.39	10.17	7.18	Magway-16	2-4	4-6	6-8	8-10	10-12	4.0199999999999996	6.47	12.12	3.58	1.98	Magway-17	2-4	4-6	6-8	8-10	10-12	2.81	6.75	14.21	3.57	1.94	Sinpadatha-6	2-4	4-6	6-8	8-10	10-12	4.37	6.64	12.69	16.55	4.5999999999999996	Sinpadatha-12	2-4	4-6	6-8	8-10	10-12	3.96	7.56	13.97	10.19	3.51	Weeks after sowing


CGR ( g m-2 day-1)




YZG- 07084	2-4	4-6	6-8	8-10	10-12	12-14	8.83	12.89	18.149999999999999	38.94	10.16	0.76	YZG-04060	2-4	4-6	6-8	8-10	10-12	12-14	6.01	13.46	24.66	25.83	12.12	0.32	YZG-08010	2-4	4-6	6-8	8-10	10-12	12-14	3.03	11.2	18.64	27.64	5.59	3.43	ICGV-07286	2-4	4-6	6-8	8-10	10-12	12-14	3.97	9.5299999999999994	20.57	38.94	15.22	7.44	IGCV-07235	2-4	4-6	6-8	8-10	10-12	12-14	2.59	9.6999999999999993	22.21	24.93	15.14	8.98	ICGV-07390	2-4	4-6	6-8	8-10	10-12	12-14	5.65	17.920000000000002	30.84	41.55	19.91	8.6999999999999993	ICGV-07406	2-4	4-6	6-8	8-10	10-12	12-14	6.99	14.75	21.62	46.73	22.97	13.56	Magway-11	2-4	4-6	6-8	8-10	10-12	12-14	4.8899999999999997	12.21	25.34	11.85	12.79	7.69	Magway-16	2-4	4-6	6-8	8-10	10-12	12-14	3.48	19.73	22.14	9.01	5.77	3.57	Magway-17	2-4	4-6	6-8	8-10	10-12	12-14	6.32	21.73	30.19	9.08	7.95	4.96	Sinpadatha-6	2-4	4-6	6-8	8-10	10-12	12-14	4.41	13.71	31.38	11.06	5.75	2.83	Sinpadatha-12	2-4	4-6	6-8	8-10	10-12	12-14	3.17	15.54	24.68	42.86	21.49	4.63	Weeks after sowing


CGR (g m-2 day-1)




YZG- 07084	2-4	4-6	6-8	8-10	10-12	5.45	7	6.42	4.63	2.21	YZG-04060	2-4	4-6	6-8	8-10	10-12	7.25	6.37	6.63	3.57	1.59	YZG-08010	2-4	4-6	6-8	8-10	10-12	7.5	6.75	6.22	3.21	1.1499999999999999	ICGV-07286	2-4	4-6	6-8	8-10	10-12	7.67	7.11	4.97	6.27	3.38	IGCV-07235	2-4	4-6	6-8	8-10	10-12	7.41	4.37	6.46	2.81	1.0900000000000001	ICGV-07390	2-4	4-6	6-8	8-10	10-12	7.72	4.57	5.76	2.2799999999999998	1.77	ICGV-07406	2-4	4-6	6-8	8-10	10-12	9.23	4.58	4.5199999999999996	4.55	2.35	Magway-11	2-4	4-6	6-8	8-10	10-12	8.43	4.13	5.45	4.1900000000000004	1.67	Magway-16	2-4	4-6	6-8	8-10	10-12	7.28	4.9800000000000004	6.44	1.75	1.22	Magway-17	2-4	4-6	6-8	8-10	10-12	5.6	5.35	7.14	1.72	1.23	Sinpadatha-6	2-4	4-6	6-8	8-10	10-12	7.39	4.5599999999999996	5.66	6.03	2.04	Sinpadatha-12	2-4	4-6	6-8	8-10	10-12	7.17	4.83	5.6	4.03	1.69	Weeks after sowing


NAR (g m-2 day-1)




YZG- 07084	2-4	4-6	6-8	8-10	10-12	12-14	14.42	8.32	7.36	8.69	1.96	0.1	YZG-04060	2-4	4-6	6-8	8-10	10-12	12-14	13.45	12.74	12.59	10.5	3.51	7.0000000000000007E-2	YZG-08010	2-4	4-6	6-8	8-10	10-12	12-14	7.68	10.06	8.8000000000000007	8.56	1.5	0.85	ICGV-07286	2-4	4-6	6-8	8-10	10-12	12-14	13.63	13.59	12.37	10.49	7.24	1.88	IGCV-07235	2-4	4-6	6-8	8-10	10-12	12-14	11.35	5.59	11.52	7.44	3.62	1.79	ICGV-07390	2-4	4-6	6-8	8-10	10-12	12-14	12.91	14.12	13.5	11.7	5.97	1.71	ICGV-07406	2-4	4-6	6-8	8-10	10-12	12-14	9.7899999999999991	10.37	9.4499999999999993	10.119999999999999	5.26	1.76	Magway-11	2-4	4-6	6-8	8-10	10-12	12-14	10.78	8.26	8.5399999999999991	3.09	3.06	1.3	Magway-16	2-4	4-6	6-8	8-10	10-12	12-14	7	10.55	8.16	2.7	1.44	0.74	Magway-17	2-4	4-6	6-8	8-10	10-12	12-14	10.19	11.28	12.27	3.18	2.34	1.1299999999999999	Sinpadatha-6	2-4	4-6	6-8	8-10	10-12	12-14	13.73	7.22	11.44	3	1.45	0.67	Sinpadatha-12	2-4	4-6	6-8	8-10	10-12	12-14	12.23	8.8699999999999992	11.61	10.69	6.27	0.89	Weeks after sowing


NAR (g m-2 day-1)




YZG- 07084	2-4	4-6	6-8	8-10	10-12	0.06	0.09	0.05	0.02	0.01	YZG-04060	2-4	4-6	6-8	8-10	10-12	0.09	7.0000000000000007E-2	0.04	0.02	0.01	YZG-08010	2-4	4-6	6-8	8-10	10-12	0.1	7.0000000000000007E-2	0.04	0.01	0.01	ICGV-07286	2-4	4-6	6-8	8-10	10-12	0.1	0.08	0.04	0.03	0.02	IGCV-07235	2-4	4-6	6-8	8-10	10-12	0.1	0.05	7.0000000000000007E-2	0.01	0.01	ICGV-07390	2-4	4-6	6-8	8-10	10-12	0.1	0.06	0.05	0.01	8.9999999999999993E-3	ICGV-07406	2-4	4-6	6-8	8-10	10-12	0.12	0.05	0.04	0.03	0.01	Magway-11	2-4	4-6	6-8	8-10	10-12	0.12	0.04	0.04	0.02	0.01	Magway-16	2-4	4-6	6-8	8-10	10-12	0.09	0.05	0.04	0.01	0.01	Magway-17	2-4	4-6	6-8	8-10	10-12	7.0000000000000007E-2	0.06	0.05	0.01	0.01	Sinpadatha-6	2-4	4-6	6-8	8-10	10-12	0.1	0.05	0.05	0.03	7.0000000000000001E-3	Sinpadatha-12	2-4	4-6	6-8	8-10	10-12	0.11	0.06	0.05	0.02	0.01	Weeks after sowing


RGR (g g-1 day-1)




YZG- 07084	2-4	4-6	6-8	8-10	10-12	12-14	0.14000000000000001	0.05	0.04	0.03	8.9999999999999993E-3	2E-3	YZG-04060	2-4	4-6	6-8	8-10	10-12	12-14	0.14000000000000001	7.0000000000000007E-2	0.05	0.03	0.01	2E-3	YZG-08010	2-4	4-6	6-8	8-10	10-12	12-14	0.11	0.09	0.05	0.04	6.0000000000000001E-3	3.0000000000000001E-3	ICGV-07286	2-4	4-6	6-8	8-10	10-12	12-14	0.17	7.0000000000000007E-2	0.06	0.05	0.02	8.0000000000000002E-3	IGCV-07235	2-4	4-6	6-8	8-10	10-12	12-14	0.18	0.05	7.0000000000000007E-2	0.03	0.01	5.0000000000000001E-3	ICGV-07390	2-4	4-6	6-8	8-10	10-12	12-14	0.11	0.08	0.05	0.04	0.02	5.0000000000000001E-3	ICGV-07406	2-4	4-6	6-8	8-10	10-12	12-14	0.11	7.0000000000000007E-2	0.04	0.04	0.02	7.0000000000000001E-3	Magway-11	2-4	4-6	6-8	8-10	10-12	12-14	0.11	0.08	0.06	0.01	0.01	7.0000000000000001E-3	Magway-16	2-4	4-6	6-8	8-10	10-12	12-14	0.14000000000000001	0.09	0.04	0.01	8.9999999999999993E-3	4.0000000000000001E-3	Magway-17	2-4	4-6	6-8	8-10	10-12	12-14	0.14000000000000001	0.08	0.06	0.01	0.01	7.0000000000000001E-3	Sinpadatha-6	2-4	4-6	6-8	8-10	10-12	12-14	0.14000000000000001	0.05	0.06	0.01	6.0000000000000001E-3	2E-3	Sinpadatha-12	2-4	4-6	6-8	8-10	10-12	12-14	0.14000000000000001	7.0000000000000007E-2	0.05	0.04	0.02	2E-3	Weeks after sowing


RGR (g g-1 day-1)




YZG- 07084	2	4	6	8	10	12	16	0.56000000000000005	1.34	5.25	11.42	16.829999999999998	19.84	10.7	YZG-04060	2	4	6	8	10	12	16	0.45	1.78	4.91	10.18	13.37	14.49	13.33	YZG-08010	2	4	6	8	10	12	16	0.46	1.92	5.46	10.75	13.87	14.89	12.43	ICGV-07286	2	4	6	8	10	12	16	0.39	1.73	5.87	10.6	16.16	19.13	17.73	IGCV-07235	2	4	6	8	10	12	16	0.37	1.61	3.59	9.86	12.82	13.94	12.5	ICGV-07390	2	4	6	8	10	12	16	0.47	2.0299999999999998	5.01	11.52	14.26	16.28	15.1	ICGV-07406	2	4	6	8	10	12	16	0.46	2.5099999999999998	5.38	10.1	16.02	19.41	18.940000000000001	Magway-11	2	4	6	8	10	12	16	0.54	3.11	5.81	10.6	14.87	17.88	13.08	Magway-16	2	4	6	8	10	12	16	0.56999999999999995	2.2599999999999998	4.9800000000000004	10.07	11.57	12.41	11.82	Magway-17	2	4	6	8	10	12	16	0.66	1.84	4.68	10.65	12.15	12.97	9.81	Sinpadatha-6	2	4	6	8	10	12	16	0.56000000000000005	2.4	5.18	10.51	17.47	19.399999999999999	16.96	Sinpadatha-12	2	4	6	8	10	12	16	0.4	2.06	5.23	11.1	15.38	16.850000000000001	15.32	Weeks after sowing


TDM (g plant -1)




YZG- 07084	2	4	6	8	10	12	14	16	0.57999999999999996	4.29	9.7100000000000009	17.329999999999998	29.49	33.76	34.08	29.86	YZG-04060	2	4	6	8	10	12	14	16	0.42	2.95	8.61	17.96	29.81	34.9	35.04	31.11	YZG-08010	2	4	6	8	10	12	14	16	0.34	1.84	6.54	14.37	25.99	28.34	29.78	26.29	ICGV-07286	2	4	6	8	10	12	14	16	0.17	1.93	5.27	12.78	26.31	37.340000000000003	40.46	31.78	IGCV-07235	2	4	6	8	10	12	14	16	0.19	2.65	5.36	15.02	25.5	31.86	35.630000000000003	32.85	ICGV-07390	2	4	6	8	10	12	14	16	0.59	2.96	9.39	19.12	34.909999999999997	49.27	52.92	46.47	ICGV-07406	2	4	6	8	10	12	14	16	0.77	3.71	9.9	18.98	34.94	48.26	53.96	49.74	Magway-11	2	4	6	8	10	12	14	16	0.47	2.5299999999999998	7.66	18.3	23.82	28.66	31.89	23.6	Magway-16	2	4	6	8	10	12	14	16	0.36	2.64	10.6	19.89	23.68	26.1	27.6	24.06	Magway-17	2	4	6	8	10	12	14	16	0.48	3.66	12.45	25.13	28.95	32.29	34.369999999999997	25.8	Sinpadatha-6	2	4	6	8	10	12	14	16	0.51	3.68	8.24	21.42	26.07	28.48	29.67	26.49	Sinpadatha-12	2	4	6	8	10	12	14	16	0.4	2.94	8.41	18.77	33.44	45.81	47.75	33.21	Weeks after sowing


TDM (g plant -1)




