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Assessment of some wheat genotypes for drought tolerance using PEG

Abstract
        Laboratory experiment was conducted at the Seed Technology Research Department at Sakha Agricultural Research Station, Egypt in 2025 season, to screen some wheat genotypes to water stress condition for seed germination and seedling vigour traits. The experiment consisted of 16 wheat genotypes. Theses genotypes were subjected to different osmotic potentials (0, 60, 120, 180 and 240 gl -1) induced by Poly Ethylene Glycole (PEG) 6000. The experiment was arranged factorially in completely randomized design with three replications. Germination percentage, germination speed, shoot length, root length, seedling dry weight, seedling vigor index  and seedling growth rate were observed. Data were collected and analyzed using one-way ANOVA. Results showed that all studied traits were delayed with the increment of water stress induced by PEG. Also, the degree of reduction of these traits with the increment of water stress was not similar for all wheat genotypes. At different levels of water stress, genotypes (Gemmiza12, Line2 Line8, Line4 and Sakha95) showed more stress tolerance and ( Shandaweel1, Misr2, Misr1, Line4 and Misr3) showed greater stress sensitivity than the others. This study recommended use genotypes (Gemmiza12, Line2 Line8, Line4 and Sakha95) to develop bread wheat genotypes in breeding programs. 
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        Wheat is one of the most important cereal crops in the world and it is the staple food of the peoples of Egypt next to rice. Water stress is the most important limiting factor to crop production worldwide, especially in many developing countries in arid and semi-arid regions (Pan et al., 2002). It is also, decrease average yield for many crop plants by more than 50% ( Rauf et al., 2007). Wheat productivity is constrained by water stress especially at germination and seedling stage (Jajarmi 2009). Seed germination and seedling growth are critical stages in the life cycle of a plant, especially under adverse abiotic stresses (Rauf 2008). Evaluation of the germination capacity of seeds is one of the most common methods used to determine the tolerance of plants to abiotic stresses (Datta et al., 2011). This method is simple, fast and easily operated. 
        Polyethylene glycol (PEG) is a non-ionic water-soluble polymer which is not expected to penetrate into cells (Djibril et al., 2005) and it widely used to induce water stress in laboratory experiments and could be used as a drought simulator (Ashraf et al., 2006). Somers et al. (1983) used a germination test on sunflower genotypes submitted to PEG water stress as a screening tool and concluded that it could be used as a screening test. Selection for drought tolerance at early stage of seedlings is most considerably practiced using poly ethylene glycol PEG 6000 (Rauf et al., 2006). The adverse effects of water stress on germination and seedling traits had been well reported in different crops such as wheat (Singh et al., 2008), corn (Farsiani and Ghobadi 2009, Ahmed et al. 2017), sunflower (Shila et al. 2016) and barley (Van et al., 2006). According to Boureima et al. (2011), good germination capacity and seedling growth in water deficit conditions are drought tolerance indices, which allow better prediction on the crop establishment. In addition, field experiments related to water stress have been difficult to handle due to many difficulties like uncontrolled climatic conditions, insufficient homogeneity of soil, large amount of plant material and drought interactions with other abiotic stresses (Rauf, 2008). Hence the current study was conducted to screen sixteen wheat genotypes for water stress tolerance at germination and seedling growth stage using PEG 6000 as an osmotic stress inducer. 
Materials and Methods
This laboratory experiment was conducted in the Seed Technology Research Department, Sakha Agricultural Research Station, Egypt to screen sixteen wheat genotypes  for drought tolerance during 2025. Wheat genotypes were obtained from wheat research section at Sakha  Agricultural Research Station. Table 1 shows the names and pedigrees of the studied genotypes. The experiment was laid out on 2025 season in factorial form using a completely randomized design with three replications. The first factor consisted of five levels of water stress [0 (Tap water), 6, 12, 18 and 24% g PEG6000] and the other factor consisted of sixteen wheat genotypes (Table 1). 	Comment by user: Mention the name of the season.
Table 1: Names and pedigree of the studied wheat genotypes
	Ser
	Name
	Abbrev.
	Pedigree and selection history

	1
	Misr 1
	G 1
	OASIS / SKAUZ // 4*BCN /3/ 2*PASTOR                                     CMSS00Y01881T-050M-030Y-030M-030WGY-33M-0Y-0S	Comment by user: Font size too small

	2
	Misr 2
	G 2
	SKAUZ / BAV92                                                                             CMSS96M03611S-1M-010SY-010M-010SY-8M-0Y-0S

	3
	Misr 3
	G 3
	ATTILA*2/PBW65*2/KACHU                                               CMSS06Y00582T-099TOPM-099Y-099ZTM-099Y-099M-10WGY-0B-0EGY

	4
	Sakha 95
	G 4
	PASTOR // SITE / MO /3/ CHEN / AEGILOPS SQUARROSA (TAUS) // BCN /4/ WBLL1.                                                                            CMSA01Y00158S-040POY-040M-030ZTM-040SY-26M-0Y-0SY-0S.

	5
	Gemmiza 12
	G 5
	OTUS /3/ SARA / THB // VEE                                                     CMSS97Y00227S-5Y-010M-010Y-010M-2Y-1M-0Y-0GM

	6
	Sids 14
	G 6
	BOW "S" /VEE "S"//BOW "S"/TSI/3/BANI SEWEF 1                                        SD293-1SD-2SD-4SD-0SD

	7
	Shandweel 1  
	G 7
	SITE/MO/4/NAC/TH.AC//3*PVN/3/MIRLO/BUC               CMSS93B00567S-72Y-010M-010Y-010M-3Y-0M-0HTY-0SH    

	8
	Line 1
	G 8
	SIDS1/ ATTILA // GOUMRIA-17                  S. 16498-042S-013S-21S -0S

	9
	Line 2
	G 9
	MINO /6/ SAKHA 12 /5/ KVZ // CNO 67 / PJ 62 /3/ YD "S" / BLO "S" /4/ K 134 (60) / VEE                                       S. 16869 -010S -07S-1S-2S -0S

	10
	Line 3
	G 10
	SIDS 12  // WBLL1*2/BRAMBLING              S. 16965 -018S -011S-1S -0S

	11
	Line 4
	G 11
	NS-732/HER/3/PRL/SARA//TSI/VEE # 5/4/FRET2/5/ WHEAR/SOKOLL                                                                         CMSA09Y00712S-050Y-050ZTM-0NJ-099NJ-4WGY-0B-0EG

	12
	Line 5
	G 12
	ATTILA/3*BCN//BAV92/3/TILHI/5/BAV92/3/PRL/SARA//TSI/VEE#5/4/CROC_1/AE.SQUARROSA(224)//2*OPATA*2/6/HUW234+LR34/ PRINIA//UP2338*2/VIVITSI  
 CMSS10B01047T-099 TOPY-099M-099NJ-099NJ-13WGY-0B

	13
	Line 6
	G 13
	SAKHA 94 // WBLL1 *2/BRAMBLING         S.16945 -013S -016S-5S -0S

	14
	Line 7
	G 14
	SERI/RAYON*2//PFAU/WEAVER /3/ MISR 2                                            S.2011-40-033S-013S-1S-0S

	15
	Line 8
	G 15
	PASTOR//HXL7573/2*BAU/3/SOKOLL/WBLL1/6/2*OASIS/5*BORL95/5/CNDO/R143//ENTE/MEXI75/3/AE.SQ/4/2*OCI     CMSA10M00162T-050Y-099ZTM-099NJ-099NJ-18WGY-0B

	16
	Line 9
	G 16
	BAVIS #1*2/4/PASTOR// HXL7573/2*BAU /3/SOKOLL/WBLL1   CMSA10M00223T-050Y-099ZTM-099NJ-099NJ-9WGY-0B



        Seeds were surface sterilized with 10% sodium hypochlorite solution for 10 minutes and then washed three times with distilled water. Required amount of PEG 6000 was dissolved in tap water as described by Michel, (1983) to develop the studied concentrations. Thirty seeds of each genotype were planted in 11cm diameter Petri dish containing filter paper and irrigated with competent treatments. The Petri dishes were irrigated daily with desired amount (5 ml) of designated solution after washing out the previous solution. The Petri dishes were covered with lids to prevent the loss of moisture by evaporation. Seedlings were allowed to grow up to 7 days after placement for germination. Germinated seeds were counted daily. Germination was considered to have occurred when radicles attained a length of 2 mm. After 7 days, parameters such as final germination percentage and germination speed were calculated according to ISTA (1999); also root and shoot lengths of seedling were measured using a scale. Seedling dry weights were recorded after oven drying for 72 h at 60°C. The seedling vigor index (SVI) and seedling growth rate (SGR) were determined according to Sharme et al., (2022). Statistical analysis of the data was performed using one-way ANOVA using SAS statistical software (Version 9). Based on the ANOVA results, mean separations were performed by LSD test at 5% level. 	Comment by user: Mention the actual amout.	Comment by user: Why not in distilled water	Comment by user: How you have washout the filter papers?
Results 
PEG effect
All evaluated attributes were strongly and negatively affected by  increasing PEG concentrations. The control treatment (0%PEG) recorded considerably higher mean values for all studied traits (Table 2 and Fig.1). On contract, (24% PEG) gave the lowest values for the same traits.
Genotype effect
Highly significant differences existed among genotypes were observed in all studied traits (Table 2).  Data cleared that the highest and favorable percent of germination  (80.13,  79.73, 78.4, and 78.13%) were obtained from (G5, G9, G15 and G11), respectively. The same four genotypes recorded the maximum values of germination speed (87.657,  87.14, 85.768 and 85.439), respectively. On the other hand, (G15), (G4) and (G9) gave the longest shoot  (11.38, 11.23 and 11.20cm), respectively. Concerning root length, data showed that  (G10, G11, G4 and G5 ) had the tallest root length (12.41, 12.41, 12.439 and 12.438cm), respectively. For seedling growth rate, (G4, G15, G10, G11, G9 and G5) gave the highest values (3.37, 3.35, 3.34, 3.33, 3.33 and 3.32), respectively. G5, G15 and G11 recorded the heaviest seedling dry weight (101.27, 100.93 and 99.47mg),  respectively. Also, G5, G15, G9 and G11 gave the highest values for seedling vigor index ( 20.17, 20.18. 20.14 and 20.04), respectively. On the other hand,  G7, G8, G2 and G1 recorded  the lowest values for the studied traits. 
Table (2): Germination (%), germination speed (GS), shoot length, root length, seedling growth rate (SGR), seedling dry weight (SDW) and seedling vigour index (SVI) as affected by PEG , genotypes and their interaction
	Treatment
	Germination (%)
	GS
	Shoot length (cm)
	Root length (cm)
	SGR
	SDW (mg)
	SVI

	PEG (A)

	0% PEG
	89.73
	98.06
	14.78
	17.43
	4.60
	117.04
	28.99 

	6% PEG
	81.25
	88.79
	10.53
	12.73
	3.32
	94.54
	19.42 

	12% PEG
	73.60
	80.44
	8.61
	9.31
	2.56
	77.36
	13.77 

	18% PEG
	51.14
	55.89
	6.17
	6.69
	1.84
	69.04
	7.74 

	24% PEG
	19.52
	21.33
	2.32
	2.59
	0.70
	49.31
	1.32 

	Ftest
	**
	**
	**
	**
	**
	**
	**

	LSD0.05
	0.93
	1.02
	0.063
	0.12
	0.018
	0.87
	0.22

	Genotypes (B)

	1
	53.07
	57.99
	5.25 
	6.97 
	1.75 
	59.80
	8.78 

	2
	51.53
	56.32
	5.58 
	6.94 
	1.79 
	70.47
	9.05 

	3
	53.47
	58.43
	5.94 
	7.67 
	1.95 
	74.40
	9.83 

	4
	74.20
	81.09
	11.23
	12.39
	3.37 
	94.73
	19.57

	5
	80.13
	87.57
	10.89
	12.38
	3.32 
	101.27
	20.27

	6
	54.53
	59.6
	6.27 
	6.41 
	1.81 
	59.60
	9.74 

	7
	42.60
	46.56
	4.41 
	6.07 
	1.49 
	66.07
	6.36 

	8
	51.93
	56.76
	4.35 
	6.37 
	1.53 
	61.47
	7.81 

	9
	79.73
	87.14
	11.20
	12.07
	3.33 
	98.87
	20.14

	10
	63.51
	69.41
	10.94
	12.41
	3.34 
	99.13
	16.78

	11
	78.13
	85.39
	10.91
	12.41
	3.33 
	99.47
	20.04

	12
	62.80
	68.63
	9.11 
	10.63
	2.82 
	79.40 
	14.98

	13
	60.47 
	66.08
	9.10 
	10.27 
	2.77 
	78.40 
	13.67 

	14
	62.40 
	68.19
	9.33 
	10.29 
	2.80 
	78.60
	15.23 

	15
	78.40 
	85.68
	11.38 
	12.04 
	3.35 
	100.93
	20.18 

	16
	61.87 
	67.61
	9.81 
	10.71 
	2.93 
	80.73
	15.56 

	Ftest
	**
	**
	**
	**
	**
	**
	**

	LSD0.05
	1.67
	1.83
	0.11
	0.21
	0.032
	1.55
	0.38

	A* B
	**
	**
	**
	**
	**
	**
	**


** highly significant at 5% levels of probability
 Interaction effects
The interaction between genotypes and PEG concentration was the most interesting objective in this study. Data in Fig.1 showed that the highest germination percentage ( 96%) was obtained by G4, G5, G15 and G16 under control treatment while, under 24%PEG treatment  G3, G2, G1, G8 and G16 gave the lowest one (1, 2.33, 2.67, 2.67 and 2.67%), respectively. With regard to germination speed Fig. 2, data showed that G4, G15, G16 and G11 recorded the highest values (1054.91, 1054.91, 1054.91 and 103.46)  under control treatment, but under 24%PEG G3, G2, G1. G8 and G16 gave the lowest values (1.09, 2.55, 2.91, 2.91 and 2.91), respectively.  Concerning shoot length Fig. 3, G4, G9, G15, G11 and G10 gave the tallest shoot under control treatment (16.03, 16.03, 15.97, 15.83 and 15.73cm), respectively. On the contrary, the shortest shoot (0.67, 0.77 and 0.83cm) was obtained by G7, G8 and G6 under high concentration of PFG (24%). For root length Fig. 4, showed also that under control treatment G5, G4, G10, G15 and G11 had the tallest root (18.83, 18.67, 18.5, 18.547 and 18.43cm), respectively. On the other hand,  under 24% PEG G6, G8, G1 and G7 gave the shortest root (0.67, 0.80, 0.83 and 0.90cm), respectively. The genotypes G4, G15, G5, G9, G10 and G11 had the maximum values (4.96, 4.92, 4.89, 4.89, 4.89 and 4.89) for seedling growth rate under control treatment Fig. 5, while, G6, G7, G8 and G1 had the minimum values (0.21, 0.22, 0.22 and 0.27) for the same trait under 24% PEG for the same trait. Regarding seedling dry weight, Fig. 6  the genotypes G5, G15, G4 and G11 had the heaviest dry weight (128.67, 128.67, 128.33 and 127.33mg) under control treatment, while, G6, G8, G1 and G2 had the lightest dry weight (24.67, 25.33, 32 and 33mg), respectively under (24% PEG) for the same trait. The highest values for seedling vigor index (33.31, 33.06, 32.89 and 32.45) recorded by G4, G15, G5 and G11 under control treatments  Fig.7.  On the contrary, the lowest values (0.04, 0.04, 0.05 and 0.08) were obtained by G8, G3, G1 and G2 under 24% PEG. 

Figure 1: Effect of interaction between PEG and genotypes on germination percentage	Comment by user: No statistics given in the figures

Figure 2: Effect of interaction between PEG and genotypes on germination speed


Figure 3: Effect of interaction between PEG and genotypes on shoot length 


Figure 4: Effect of interaction between PEG and genotypes on root length

Figure 5: Effect of interaction between PEG and genotypes on seedling growth rate


Figure 6: Effect of interaction between PEG and genotypes on seedling dry weight


Figure 7: Effect of interaction between PEG and genotypes on seedling vigour index

Discussion
        Water is very important for plant growth and diverse metabolic activities [Sultan et al., 2012 and Sharma et al., 2022]. In the last decades wheat production reduced because of observant water shortage in wheat-producing areas as a consequence of climatic changes, in addition to the large increment in human population, these factors made finding out new genotypes have the ability to give high yield under water stress is a very important goal.  Seed germination process is the first critical and the most sensitive step in the life cycle of plants affected by water stress in crop growth cycle (Willis et al., 2024). Seed germination and seedling parameters are the most fundamental standard used to select drought tolerance in plants (Mahpara et al., 2022). Datta et al., 2011 reported that germination stage is a heritable parameter that might be exploited for population selection of water stress tolerance . Water is one of the primary requirements in seed germination (Shaban, 2013). Water stress acts by decreasing the percentage and speed of germination and seedling growth (Jajarmi  2009). 	Comment by user: Suitable for introduction chapter
        In this study, germination percentage of wheat genotypes was significantly affected by PEG-induced osmotic stress (Table 2). Slower germination of wheat under water  stress was found due to lower surface contact of water with seed (Wuest et al., 1999 and Soltani et al., 2002). Water deficit stress may also lead to degradation and inactivation of the essential hydrolytic and other group of enzymes required for germination (Pratab and Sharma, 2010). Previous studies reported that PEG induced osmotic stress reduced germination percentage (Dhanda et al. 2004; Jajarmi 2009; Khakwani et al. 2011; Raza et al. 2012 and Blazic et al., 2025). Differential degree of sensitivity in germination speed to different water potentials was also observed among wheat genotypes (Table 2).  Induction of osmotic stress  affects the water uptake and causes more delay in initiation of germination followed by prolonged seed germination duration (Khakwani et al. 2011). It may be due to genetic variability of wheat tolerance to water stress. Noorka and Khaliq (2007), Khayantnezhad et al. (2010), Singh et al. (2008) and yendrembam et al., 2024) also recorded differential sensitivity in germination speed among different wheat genotypes in their studies.	Comment by user: First read discussion of several papers and know how to write discussion, then you write your discussion. Your present discussion is extremely poor.
The osmotic stress also significantly decreased seedling parameters, including shoot length , root length , and seedling dry weight of wheat genotypes in the present study (Table 2). Induction of osmotic stress affects the water uptake and reduces cell division (Lagerwerff et al. 1961) that eventually causes reduction of root & shoot length and seedling dry weight. These results were similar to the findings of Rauf et al.(2007), Jajarmi (2009), Datta et al. (2011), Khakwani et al. (2011), Almaghrabi (2012), Raza et al. (2012) and Beyaz and Uslu 2025. Similar to seedling parameters; seedling growth rate and seedling vigour index were significantly reduced under PEG induced water stress (Table 2). Also, our study clearly showed that there was substantial genotypic variation in osmotic stress tolerance among wheat genotypes. As PEG enhances osmotic pressure leading to reduction in water absorbance, cell division and differentiation are inhibited, which adversely affects metabolic and physiological processes (Khakwani et al., 2011). 
Conclusion
[bookmark: _GoBack]        Identifying the most tolerant genotypes under water stress is  very important to achieve the successful selection of genotypes for the breeder. The highest and favorable values for all studied traits under water stress were obtained by genotypes 5,9,15,11 and 4 indicating its high tolerance to water stress. Therefore, the current research suggests using these genotypes for breading program. In addition, both germination indices and seedling growth parameters could be used for screening wheat genotypes for water stress tolerance.
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Control	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	91.44	97.63	96.9	104.91	101.91	98.36	77.23	93.26	102	99.09	103.46	97.63	91.8	100.54	104.91	104.91	6%	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	79.41	83.06	83.06	97.63	99.09	91.8	68.489999999999995	79.41	99.09	90.34	99.09	94.71	82.33	93.26	100.54	79.41	12%	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	69.58	69.94	73.22	87.79	96.17	81.599999999999994	58.65	69.58	95.44	80.14	93.26	84.88	72.13	84.15	93.99	76.5	18%	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	46.63	28.41	37.89	80.14	90.34	13.11	19.670000000000002	38.61	92.53	35.96	91.07	43.71	56.83	59.01	85.97	74.31	24%	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	2.91	2.5499999999999998	1.0900000000000001	34.97	47.36	13.11	8.74	2.91	46.63	41.53	40.07	22.22	27.32	4.01	42.99	2.91	

Control	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	13.07	14.1	15.1	16.03	15.43	12.87	13.23	12.63	16.03	15.73	15.83	15.1	15.13	15.13	15.97	15.07	6%	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	6.13	6.27	6.2	15.17	14.67	4.53	4.5999999999999996	4.2300000000000004	15.13	14.57	14.43	11.17	11.33	12.2	15.6	12.3	12%	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	3.53	3.7	3.87	11.57	11.27	11.57	2.27	2.5	11.73	11.2	11.27	9.77	9.5299999999999994	9.83	11.83	12.27	18%	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	2.4300000000000002	2.57	2.87	9.5	9.33	1.53	1.3	1.63	9.3699999999999992	9.6	9.4	7.4	7.37	7.43	9.67	7.33	24%	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	1.07	1.27	1.67	3.87	3.73	0.83	0.67	0.77	3.73	3.6	3.63	2.13	2.13	2.0699999999999998	3.83	2.1	

Control	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	16.5	17.170000000000002	17.329999999999998	18.670000000000002	18.829999999999998	15.93	15.8	16.07	18.2	18.5	18.43	17.2	17.170000000000002	17.2	18.47	17.37	6%	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	9.3000000000000007	7.7	8.57	16.73	16.77	7.3	6.77	7.17	15.57	16.23	16.37	15.03	14.2	14.47	16.5	15.03	12%	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	5.13	4.3	6.13	12.37	12.57	4.5999999999999996	3.73	4.53	12.93	13.53	13.5	11.67	10.7	10.53	11.33	11.43	18%	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	3.1	3.27	4.13	9.6999999999999993	9.6	3.57	3.17	3.3	9.6	9.6300000000000008	9.57	7.13	7.2	7.03	9.6300000000000008	7.53	24%	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	0.83	2.27	2.2000000000000002	4.3	4.33	0.67	0.9	0.8	4.07	4.13	4.17	2.1	2.0699999999999998	2.23	4.2699999999999996	2.2000000000000002	

Control	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	4.22	4.47	4.63	4.96	4.8899999999999997	4.1100000000000003	4.1500000000000004	4.0999999999999996	4.8899999999999997	4.8899999999999997	4.8899999999999997	4.6100000000000003	4.6100000000000003	4.62	4.92	4.63	6%	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	2.21	1.99	2.11	4.5599999999999996	4.49	1.69	1.62	1.63	4.3899999999999997	4.4000000000000004	4.4000000000000004	3.74	3.65	3.81	4.59	3.91	12%	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	1.24	1.1399999999999999	1.43	3.45	3.38	2.31	0.86	1	3.52	3.54	3.54	3.06	2.89	2.91	3.31	3.39	18%	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	0.79	0.83	1	2.73	2.71	0.73	0.64	0.71	2.71	2.75	2.71	2.08	2.08	2.0699999999999998	2.76	2.12	24%	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	0.27	0.51	0.55000000000000004	1.17	1.1499999999999999	0.21	0.22	0.22	1.1100000000000001	1.1000000000000001	1.1100000000000001	0.61	0.6	0.61	1.1599999999999999	0.61	

Control	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	111.33	113	118.67	128.33000000000001	128.66999999999999	102.33	102	105.33	124.33	125	127.33	114.33	116.33	113	128.66999999999999	114	6%	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	61.33	83.67	93.33	115.33	115.67	72.33	83	75.67	112.33	113	113.67	90.33	82.67	93.33	115	92	12%	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	49.67	66.33	68.67	98.67	98.67	55.33	62.67	45.67	99.37	98	98.33	77.67	79.33	78.67	101	80.67	18%	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	44.67	56.33	55	96.67	97	43.33	46.67	46.33	91.33	92	92	61.67	63	62.67	92.67	63.33	24%	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	32	33	36.33	64.67	66.33	24.67	36	25.33	67	67.67	66	53	50.67	45.33	67.33	53.67	

Control	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	24.73	27.94	28.76	33.31	32.89	25.92	20.51	24.49	31.95	31.04	32.450000000000003	28.86	27.13	29.75	33.06	31.14	6%	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	11.23	10.61	11.23	28.53	28.48	9.94	7.12	8.2799999999999994	27.84	25.46	27.93	22.71	19.239999999999998	22.76	29.53	19.86	12%	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	5.52	5.12	6.69	19.38	20.79	12.07	3.22	4.4800000000000004	21.54	18.14	21.14	16.649999999999999	13.35	15.68	19.93	16.59	18%	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	2.36	1.51	2.4300000000000002	14	15.71	0.61	0.81	1.75	16.059999999999999	6.33	15.8	5.81	7.57	7.81	15.19	10.11	24%	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	0.05	0.08	0.04	2.62	3.48	0.18	0.13	0.04	3.33	2.94	2.86	0.86	1.05	0.16	3.19	0.12	
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