Effect of Fertility Levels and Anti-transpirents on Growth and Yield of Pearl millet {Pennisetum glaucum (L.) R. Br. Emend. Stuntz}”



Abstract
A field experiment was conducted during Kharif 2024 at the Agronomy Research Farm, Suresh Gyan Vihar University, Jaipur, Rajasthan, to evaluate the effect of fertility levels and anti-transpirants on growth and yield of pearl millet (Pennisetum glaucum (L.) R. Br. emend. Stuntz). The experiment was laid out in a Factorial Randomized Block Design with sixteen treatment combinations comprising four fertility levels (control, 50% RDF, 75% RDF, and 100% RDF) and four anti-transpirants (control, PMA @ 250 ppm, Kaolin @ 6%, and PMA + Kaolin), with replicated thrice. Results revealed that 100% RDF recorded the highest plant height (187.6 cm), dry matter accumulation (119.0 g plant⁻¹), effective tillers (2.74 plant⁻¹), ear length (24.48 cm), test weight (7.10 g), grain yield (2353 kg ha⁻¹), and stover yield (6042 kg ha⁻¹). Among anti-transpirants, PMA + Kaolin proved superior, producing produced maximum plant height (182.7 cm), dry matter accumulation (114.5 g plant⁻¹), effective tillers (2.62 plant⁻¹), ear length (22.74 cm), and grain yield (2177 kg ha⁻¹). The interaction effect was significant for ear length and grain yield, with the combination of 100% RDF + PMA + Kaolin producing produced the longest ears (27.54 cm) and the highest grain yield (2767 kg ha⁻¹). The study concludes that integrated application of optimum fertility (100% RDF or 75% RDF) with PMA + Kaolin spray is most effective in enhancing pearl millet productivity under semi-arid conditions.	Comment by Pawan Kumar: Also write doses in whole manuscript
PMA @ 250 ppm + Kaolin @ 6%	Comment by Pawan Kumar: Mention stage of observation	Comment by Pawan Kumar: Earhead instead of ear. Write in whole manuscript	Comment by Pawan Kumar: Stage?	Comment by Pawan Kumar: Keep two number after decimal as like given in table 2
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1. Introduction
Pearl millet (Pennisetum glaucum (L.) R. Br. emend. Stuntz), popularly known as “bajra,” is an important staple cereal of arid and semi-arid regions of Africa and Asia. In India, it is mainly grown in Rajasthan, Gujarat, Maharashtra, Haryana, and Uttar Pradesh, with Rajasthan contributing more than 40% of the total area and production (Anonymous, 2023-24). The crop is valued for its resilience to drought, heat, and poor soils, and provides both grain for human consumption and stover for livestock. Nutritionally, pearl millet is rich in energy, protein, minerals, and micronutrients like iron and zinc, making it vital for food and nutritional security in rural areas. Despite its adaptability, pearl millet productivity in India remains below potential due to low soil fertility, erratic rainfall, and frequent moisture stress (Narolia and Poonia, 2011). Nitrogen and phosphorus deficiencies are particularly widespread, while drought and high evapotranspiration further limit yields. Among strategies to mitigate these constraints, balanced fertilizer use and application of anti-transpirants have shown promise positive impact or potential. Fertility management ensures adequate nutrient supply, while anti-transpirants reduce transpiration losses, conserve moisture, and improve water-use efficiency (Kumar et al., 2014). Given the dual challenges of nutrient deficiency and water scarcity, integrated use of fertility levels and anti-transpirants may offer a sustainable approach to enhance productivity and profitability of pearl millet under arid and semi-arid conditions. 	Comment by Pawan Kumar: with Rajasthan alone contributing	Comment by Pawan Kumar: Rewrite	Comment by Pawan Kumar: Considering the concurrent challenges of nutrient deficiencies and water scarcity 
2. Materials and Methods
A field experiment entitled “Effect of Fertility Levels and Anti-transpirents transpirants on Growth and Yield of Pearl millet {Pennisetum glaucum (L.) R. Br. Emend. Stuntz}” was carried out during the Kharif season of 2024 at the Agronomy Research Farm, School of Agriculture, Suresh Gyan Vihar University, Jaipur, Rajasthan. The experiment was laid out in a Factorial Randomized Block Design (FRBD) with sixteen treatments and three replications to minimize experimental error (Panse and Sukhatme, 1985). The pearl millet variety used for the study was ‘RHB-233, sown at a spacing of 45 cm × 15 cm using a seed rate of 4 kg ha⁻¹. The experimental layout followed the random allocation of treatments as per the method of Fisher and Yates (1963). The fertility levels viz., T1- Control, T2 - 50% RDF, T3- 75% RDF, T4- 100% RDF and antitranspirants viz., A1- Control, A2 - PMA @ 250 ppm, A3- Kaolin @ 6% spray, A4- PMA @ 250 ppm + Kaolin @ 6% spray used during experiment.  Biometric observations were recorded from five randomly selected and permanently tagged plants in each plot. Growth parameters such as plant stand  population per metre meter row length were assessed at 20 days after sowing (DAS) and at harvest. Plant height (cm) and dry matter accumulation (g plant⁻¹) were recorded at 30 DAS, 60 DAS, and at harvest. Dry matter was measured by oven-drying samples at 70°C until constant weight. Whereas, the number of tillers per plant was observed at harvest stage. Yield attributes included The the number of effective tillers per plant was counted from the five pre-tagged plants in each plot. For ear length, five earheads were randomly chosen per plot and their length was measured from the neck node to tip and average was computed. For yield estimation, seed yield was recorded from the net plot and converted to kg ha⁻¹. Straw yield was calculated by subtracting the seed yield from the biological yield. All collected data were subjected to appropriate statistical analysis to interpret treatment effects.	Comment by Pawan Kumar: Rewrite. Treatments details should be after experimental design	Comment by Pawan Kumar: Combined sixteen treatments	Comment by Pawan Kumar: Anti-transpirants	Comment by Pawan Kumar: Explain it?	Comment by Pawan Kumar: Rewrite
3. Results and Discussion
[bookmark: _Hlk166583309][bookmark: _Hlk166583337]3.1 Growth Parameters

3.1.1 Plant Stand and Plant height (cm)	Comment by Pawan Kumar: Population
Fertility levels and anti-transpirants significantly influenced plant stand at 20 DAS and at harvest, while their interaction was non-significant (Table 1). The maximum plant stand was recorded with 100% RDF (6.71 and 6.30 plants m⁻¹ row), followed by 75% RDF (6.61 and 6.13). The minimum values were obtained recorded under control (5.77 and 5.22). Among anti-transpirants, PMA + Kaolin (6.61 and 6.18) produced treatment recorded the highest stand, whereas the lowest was observed in control (5.92 and 5.40). Plant height was found significantly affected by fertility and anti-transpirant treatments, with no interaction effect. The tallest plants were obtained under 100% RDF (58.4, 131.8, and 187.6 cm at 30, 60 DAS, and harvest, respectively), followed by 75% RDF (56.0, 127.9, and 181.0 cm). The shortest plants were in control (46.0, 106.3, and 152.7 cm). Among anti-transpirants, PMA + Kaolin (56.4, 127.7, and 182.7 cm) produced the maximum height, while the minimum was found in control (48.1, 111.0, and 158.9 cm).	Comment by Pawan Kumar: Check again in table and rewrite sentence	Comment by Pawan Kumar: Mention stage of observations	Comment by Pawan Kumar: Stage? Rewrite and also add discussion portion
3.1.2 Dry matter accumulation, Number of total tillers/plant and Leaf area index 
Dry matter accumulation increased significantly with fertility and anti-transpirants (Table 2). The maximum values were recorded with 100% RDF (6.46, 33.96, and 119.0 g plant⁻¹ at 30, 60 DAS, and at harvest, respectively), followed by 75% RDF (6.11, 31.74, and 113.0). The minimum accumulation occurred under control (4.39, 21.25, and 85.8). Among anti-transpirants, PMA + Kaolin (6.14, 32.04, and 114.5) gave the highest values, whereas control (4.91, 23.8, and 93.4) showed the lowest. Tillering tillers were was significantly influenced by fertility and anti-transpirants, though their interaction was non-significant. The maximum number of tillers was produced under 100% RDF (3.28), followed by 75% RDF (3.13). The minimum tillers were recorded in control (2.16). Among anti-transpirants, PMA + Kaolin produced the maximum (3.12), while the lowest was observed under control (2.38). Fertility and anti-transpirants treatments significantly affected LAI at 60 DAS (Table 2). The highest LAI was recorded under 100% RDF (3.63), followed by 75% RDF (3.37)., while, The lowest LAI was obtained in control (2.33). Among anti-transpirants, PMA + Kaolin produced the maximum LAI (3.41), whereas, the control recorded the minimum (2.69).	Comment by Pawan Kumar: Rewrite. Stage missing and check harvest values	Comment by Pawan Kumar: Rewrite. Stage missing
Nitrogen plays a critical role in chlorophyll formation, protein synthesis, and vegetative growth (Leghari et al., 2016). Phosphorus is essential for root proliferation and energy transfer, while potassium regulates osmotic balance, enzyme activation, and assimilate translocation (Wang et al. 2021). Together, these nutrients enhanced physiological processes such as photosynthesis, nutrient assimilation, and carbohydrate metabolism, which translated into higher plant height, biomass accumulation, and LAI. Similar conclusions were reported by Kadam et al. (2019) who observed that pearl millet responds well up to an optimum nutrient threshold beyond which returns diminish.
PMA (Phenylmercuric acetate) reduces transpiration by inducing partial stomatal closure, thereby conserving plant water status and maintaining higher relative water content and turgor (Das and Kosser, 2023). This facilitates sustained photosynthesis, leaf expansion, and assimilate production. Kaolin, on the other hand, acts externally by forming a reflective particle film on leaves, reducing canopy temperature, alleviating heat stress, and improving water-use efficiency (Jifon and Syvertsen, 2003). . These findings are consistent with earlier reports by Rajput (2012), Kumar et al. (2019) , who found that anti-transpirants improved crop performance by conserving water, reducing heat load, and sustaining metabolic activity.
3.2 Yield attributes and Yield 
The data on effective tillers and ear length (Table 3) revealed that both fertility levels and anti-transpirants significantly influenced these traits. Interaction was significant only for ear length. The maximum number of effective tillers per plant was obtained with 100% RDF (2.74) treatment, which was statistically at par with closely followed by 75% RDF (2.60) treatment. The minimum was recorded under control (2.01). A similar trend was observed for ear length, which was longest in T4 (24.48 cm) and shortest in T1 (14.93 cm). Among anti-transpirants, the maximum effective tillers were produced by PMA + Kaolin (A4) (2.62), followed by PMA (A2) (2.54), while the minimum occurred in control (A1) (2.16). For ear length, A4 (22.74 cm) recorded the maximum and A1 (17.56 cm) the minimum. The longest ears were observed in 100% RDF + PMA + Kaolin (T4A4) (27.54 cm), statistically comparable with T4A2 (27.14 cm), while the shortest were in T1A1 (13.94 cm). 	Comment by Pawan Kumar: see table and rewrite 
2. either write treatment full name or short (T4)  in whole manuscript	Comment by Pawan Kumar: Rewrite. also test weight not mentioned
2.   mention interaction table number and also detail about it
The effect of fertility and anti-transpirants on grain, stover, biological yields, and harvest index is presented in Table 4. Interaction was significant only for grain yield. The maximum grain yield was recorded with 100% RDF (T4) (2353 kg ha⁻¹), statistically at par with 75% RDF (T3) (2181 kg ha⁻¹). The minimum was obtained in control (T1) (1378 kg ha⁻¹). Similarly, stover and biological yields were highest in T4 (6042 and 8395 kg ha⁻¹) and lowest in T1 (5233 and 6611 kg ha⁻¹). Harvest index followed the same trend, with maximum in T4 (27.89%) and minimum in T1 (20.98%). Among anti-transpirants, the maximum grain yield was obtained with PMA + Kaolin (A4) (2177 kg ha⁻¹), followed by PMA (A2) (2109 kg ha⁻¹). The lowest was in A1 (1657 kg ha⁻¹). Stover and biological yields were also highest in A4 (5923 and 8100 kg ha⁻¹) and lowest in A1 (5396 and 7053 kg ha⁻¹). Harvest index was highest in A2 (26.49%) and lowest in A1 (23.31%). The interaction effect on grain yield was significant. The maximum was recorded with T4A4 (2767 kg ha⁻¹), statistically comparable with T4A2 (2587 kg ha⁻¹) and T3A4 (2473 kg ha⁻¹). The lowest yield was in T1A1 (1067 kg ha⁻¹). For stover yield, biological yield, and harvest index, the interaction was non-significant.	Comment by Pawan Kumar: Rewrite with statistically at par. Check table value and CD.
Nitrogen enhances tillering, ear development, and grain filling by ensuring greater chlorophyll content, higher photosynthetic rate, and improved assimilate supply (Zhang et al., 2023). Phosphorus promotes root growth and energy transfer processes crucial for reproductive success, while potassium regulates assimilate partitioning and grain weight through efficient translocation (Wang et al., 2021; Jiaying et al., 2022). These mechanisms collectively explain the longer ears, heavier test weight, and higher grain and stover yield under optimum fertilization. Similar results were reported by Ahmad et al. (2024), who demonstrated diminishing returns beyond optimum fertilizer levels in cereals grown under semi-arid conditions. The beneficial effects of anti-transpirants can be explained by their physiological roles in conserving water and improving stress resilience (Elseedy et al., 2023). PMA acts as a stomatal regulator, reducing transpiration losses and maintaining higher relative water content, which supports grain filling and seed development (Kumar et al., 2019). Kaolin reduces leaf temperature by reflecting incoming radiation, thereby preventing photoinhibition and delaying senescence (Dinis et al., 2016). These findings agree with those of Singh et al.,  (2020), AbdAllah et al. (2018), who reported that anti-transpirants improved reproductive efficiency and yield stability under semi-arid conditions.
Conclusion: -
The study revealed that higher fertility levels and anti-transpirant sprays significantly enhanced the growth, yield attributes, and productivity of pearl millet under semi-arid conditions. Balanced fertilizersation (100% or 75% RDF) resulted in superior performance compared to control. Among anti-transpirants, PMA + Kaolin proved most effective, followed by PMA alone. Overall, integrating optimum nutrient management with suitable anti-transpirants can be recommended for sustainable pearl millet cultivation in moisture-stressed regions. 
References	Comment by Pawan Kumar: Check all references again and format according to journal gidelines

AbdAllah, A.M., Burkey, K.O. and Mashaheet, A.M. 2018. Reduction of plant water consumption through anti-transpirants foliar application in tomato plants (Solanum lycopersicum L). Scientia Horticulturae, 235: 373-381.
Ahmad, A.H., Wahid, A., Khalid, F., Fiaz, N. and Zamir, M.S.I. 2024. Impact of Organic and Inorganic Sources of Nitrogen and Phosphorus Fertilizers on Growth, Yield and Quality of Forage Oat (Avena Sativa L.). Cercetari Agronomice in Moldova, 3(147): 39-48.
Anonymous.	2023-24.	E,	S&E	Division,	DA&FW.https://desagri.gov.in/wp- content/uploads/2024/09/Agricultural-Statistics-at-a-Glance-2023.pdf.
[bookmark: _Hlk207356296]Dass, A. and Bhattacharyya, R. 2017. Wheat residue mulch and anti-transpirants improve productivity and quality of rainfed soybean in semi-arid north-Indian plains. Field Crops Research, 210: 9-19.
[bookmark: _Hlk207355784]Dinis, L.T., Ferreira, H., Pinto, G., Bernardo, S., Correia, C.M. and Moutinho-Pereira, J. 2016. Kaolin-based, foliar reflective film protects photosystem II structure and function in grapevine leaves exposed to heat and high solar radiation. Photosynthetica, 54(1): 47-55.
[bookmark: _Hlk207355700]Elseedy, M., Mohammed, R.Y., El-Sherpiny, M.A. and Taha, A.A. 2023. Enhancing crop resilience to drought stress: Antitranspirants, zeolite and water conservation strategies for strategic crop productivity. Journal of Soil Sciences and Agricultural Engineering, 14(9): 267-274.
Jifon, J.L. and Syvertsen, J.P. 2003. Kaolin Particle Film Applications Can Increase Photosynthesis and Water Use Efficiency of Ruby Red'Grapefruit Leaves. Journal-American Society for Horticultural Science, 128(1): 107-112.
Kadam, S.B., Pawar, S.B. and Jakkawad, S.R. 2019. Response of pearl millet (Pennisetum glaucum L.) to levels and scheduling of nitrogen under Maharashtra condition. Journal of Pharmacognosy and Phytochemistry, 8(3): 2922-2925.
[bookmark: _Hlk207355759]Kumar, R., Berwal, M.K. and Saroj, P.L. 2019. Morphological, Physiological, Biochemical and Molecular Facet of Drought Stress in Horticultural Crops. International Journal of Bio-Resource & Stress Management, 10(5): 545-560.
[bookmark: _Hlk207355157]Leghari, S.J., Wahocho, N.A., Laghari, G.M., HafeezLaghari, A., MustafaBhabhan, G., HussainTalpur, K., Bhutto, T.A., Wahocho, S.A. and Lashari, A.A. 2016. Role of nitrogen for plant growth and development: A review. Advances in environmental biology, 10(9): 209-219.
Narolia, R.S. and Poonia, B.L. 2011. Growth dynamics, yield and economics of pearl millet (Pennisetum glaucum) as influenced by vermicompost and fertilizers. Annals of Arid Zone, 50(2): 145-149.
Singh, B., Kumar, A., Gupta, V., Abrol, V., Singh, A.P., Kumar, J., Singh, M., Dadhich, H. and Singh, P. 2020. Effect of organic and inorganic nutrients on pearl millet (Pennisetum glaucum) gobhi sarson (Brassica napus var. napus) cropping sequence. Indian Journal of Agricultural Sciences, 90(2):302-306.
[bookmark: _Hlk207355184]Wang, Y., Chen, Y.F. and Wu, W.H. 2021. Potassium and phosphorus transport and signaling in plants. Journal of Integrative Plant Biology, 63(1): 34-52.




















Table 1: Effect of fertility levels and anti-transpirants on plant stand and plant height of pearl millet.




	Treatment
	Plant stand (plants/m row)
	Plant height (cm)

	
	20 DAS
	At harvest
	30 DAS
	60 DAS
	At harvest

	Factor A- Fertility levels

	T1-Control
	5.77
	5.22
	46.0
	106.3
	152.7

	T2-50% RDF
	6.21
	5.80
	51.2
	118.6
	169.9

	T3-75% RDF
	6.61
	6.13
	56.0
	127.9
	181.0

	T4-100% RDF
	6.71
	6.30
	58.4
	131.8
	187.6

	SEm±
	0.17
	0.25
	1.4
	3.0
	4.1

	C.D. @ 5%
	NS
	NS
	4.0
	8.6
	11.9

	Factor B- Anti-transpirants

	A1- Control
	5.92
	5.40
	48.1
	111.0
	158.9

	A2-PMA @250 ppm
	6.55
	6.05
	55.2
	125.8
	178.6

	A3-Kaolin @6% spray
	6.22
	5.81
	51.8
	120.1
	171.0

	A4-PMA @250 ppm + Kaolin @6% spray
	6.61
	6.18
	56.4
	127.7
	182.7

	SEm±
	0.17
	0.24
	1.4
	3.0
	4.1

	C.D. @ 5%
	NS
	NS
	4.0
	8.6
	11.9

	Interaction A × B

	SEm±
	0.34
	0.28
	2.7
	5.9
	8.3

	C.D. @ 5%
	NS
	NS
	NS
	NS
	NS

	C.V. (%)
	6.98
	6.14
	6.72
	6.36
	6.21




























Table 2: Effect of fertility levels and anti-transpirants on dry matter accumulation, total number of tillers and leaf area index of pearl millet.
	Treatment
	Dry matter accumulation (g/plant)
	Total number of tillers per plant	Comment by Pawan Kumar: Stage missing
	Leaf Area Index 

	
	30 DAS
	60 DAS
	At harvest
	
	60 DAS

	Factor A- Fertility levels
	

	T1-Control
	4.39
	21.25
	85.83
	2.16
	2.33

	T2-50% RDF
	5.47
	27.67
	102.43
	2.72
	3.04

	T3-75% RDF
	6.11
	31.74
	113.01
	3.13
	3.37

	T4-100% RDF
	6.46
	33.96
	119.00
	3.28
	3.63

	SEm±
	0.18
	0.73
	2.52
	0.09
	0.10

	C.D. @ 5%
	0.51
	2.12
	7.29
	0.26
	0.29

	Factor B- Anti-transpirants
	

	A1- Control
	4.91
	23.80
	93.37
	2.38
	2.69

	A2-PMA @250 ppm
	5.87
	31.00
	110.59
	3.01
	3.27

	A3-Kaolin @6% spray
	5.52
	27.78
	101.84
	2.77
	2.99

	A4-PMA @250 ppm + Kaolin @6% spray
	6.14
	32.04
	114.47
	3.12
	3.41

	SEm±
	0.18
	0.73
	2.52
	0.09
	0.10

	C.D. @ 5%
	0.51
	2.12
	7.29
	0.26
	0.29

	Interaction A × B
	

	SEm±
	0.35
	1.46
	5.05
	0.18
	0.20

	C.D. @ 5%
	NS
	NS
	NS
	NS
	NS

	C.V. (%)
	8.20
	6.64
	6.24
	8.18
	8.51










Table 3 : Effect of fertility levels and anti-transpirants on number of effective tillers, ear length and test weight of pearl millet.
	Treatment
	Number of effective tillers/ plant
	Ear length (cm)
	Test weight (g)

	Factor A- Fertility levels

	T1-Control
	2.01
	14.93
	6.02

	T2-50% RDF
	2.37
	19.82
	6.59

	T3-75% RDF
	2.60
	23.11
	6.94

	T4-100% RDF
	2.74
	24.48
	7.10

	SEm±
	0.06
	0.42
	0.15

	C.D. @ 5%
	0.17
	1.22
	0.42

	Factor B- Anti-transpirants

	A1- Control
	2.16
	17.56
	6.28

	A2-PMA @250 ppm
	2.54
	22.18
	6.83

	A3-Kaolin @6% spray
	2.38
	19.85
	6.61

	A4-PMA @250 ppm + Kaolin @6% spray
	2.62
	22.74
	6.93

	SEm±
	0.06
	0.42
	0.15

	C.D. @ 5%
	0.17
	1.22
	0.42

	Interaction A × B

	SEm±
	0.12
	0.84
	0.29

	C.D. @ 5%
	NS
	2.43
	NS

	C.V. (%)
	6.39
	7.25
	8.64



Table 4: Interactive effect of fertility levels and anti-transpirants on ear length of pearl millet.
	Ear length (cm)

	Factor B- 
Anti-transpirants
	Factor A- Fertility levels

	
	T1
	T2
	T3
	T4

	A1
	13.94
	17.53
	18.50
	20.27

	A2
	15.26
	20.57
	25.76
	27.14

	A3
	14.80
	19.30
	22.33
	22.97

	A4
	15.73
	21.87
	25.83
	27.54

	SEm±
	0.84

	C.D. @ 5%
	2.43




Table 5: Effect of fertility levels and anti-transpirants on yield and harvest index of pearl millet.
	Treatment
	Grain yield (kg/ha)
	Stover yield (kg/ha)
	Biological yield (kg/ha)
	Harvest index (%)

	Factor A- Fertility levels

	T1-Control
	1378
	5233
	6611
	20.98

	T2-50% RDF
	1908
	5638
	7546
	25.28

	T3-75% RDF
	2181
	5880
	8061
	26.95

	T4-100% RDF
	2353
	6042
	8395
	27.89

	SEm±
	46
	127
	130
	0.67

	C.D. @ 5%
	133
	367
	376
	1.93

	Factor B- Anti-transpirants

	A1- Control
	1657
	5396
	7053
	23.31

	A2-PMA @250 ppm
	2109
	5820
	7929
	26.39

	A3-Kaolin @6% spray
	1877
	5654
	7530
	24.90

	A4-PMA @250 ppm + Kaolin @6% spray
	2177
	5923
	8100
	26.49

	SEm±
	46
	127
	130
	0.67

	C.D. @ 5%
	133
	367
	376
	1.93	Comment by Pawan Kumar: Same as fertility levels in all tables

	Interaction A × B

	SEm±
	92
	254
	260
	1.34

	C.D. @ 5%
	267
	NS
	NS
	NS

	C.V. (%)
	8.10
	7.26
	8.64
	6.87



Table 6: Interactive effect of fertility levels and anti-transpirants on grain yield of pearl millet.
	Grain yield (kg/ha)

	Factor B- 
Anti-transpirants
	Factor A- Fertility levels

	
	T1
	T2
	T3
	T4

	A1
	1067
	1790
	1826
	1947

	A2
	1524
	1967
	2360
	2587

	A3
	1454
	1876
	2063
	2113

	A4
	1468
	2000
	2473
	2767

	SEm±
	92

	C.D. @ 5%
	267



