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Abstract
Uniform-size, six-month old seedlings of seven mango (Mangifera indica L.) rootstocks namely Moovandan, Bappakai, Nekkare, Kurukkan, Olour, Terpentine and Chandrakaran were treated with tap water containing 0, 50, 100, and 150 mM NaCl at four days interval for 40 days. NaCl stress caused reduction in K+, Ca2+, Mg2+ , Zn2+ and Fe2+ concentrations in all rootstocks; however, increased the activities of accumulation of Mn2+ and Cu2+ in tissues. Based on the nutrient status up and down in rootstocks, it could be said that salinity tolerance found in the following order Olour > Terpentine > Kurukkan > Nekkare > Bappakai > Moovandan > Chandrakaran.
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1. Introduction
Salt stress is an abiotic stress that severely affects growth and development of mango crop proved to be a salt sensitive crop (Pandey et al. 2014). Data revealed that more than 7% of total land and almost 20% of total arable land are under the salinity affect with increasing rate of salinization of 1–2% per annum (Zhu and Gong, 2014; Rizwan et al., 2015). Indeed, it is expected that more than 50% of total arable land will be rendered unproductive by 2050 due to induction of salt stress in crop (El-Banna et al., 2022). Sodium chloride was recognized as the major injurious salt to the plant. For plant growth sodium ions are not essential but toxic and often induced cellular damage to affect plant growth and development (Wang et al., 2003; Zhu 2007). However, salt-tolerance mechanisms are complex and include osmotic adjustment through the accumulation of compatible solutes, lowering the concentrations of toxic ions in the cytoplasm by restriction the influx of Na+, its sequestration in the vacuole, and/or Na+ ion extrusion (Patel et al., 2024 and Binzel et al., 1987). 
	In India, mango is an important fruit crop and can be considered as backbone of fruit industry. It is widely grown in subtropical and tropical regions. The soil of these regions suffers a serious setback due to various problems. Of these, soil salinity is considered to be the most important hindrance especially for mango cultivation. So, it is need of the hour to develop efficient and tolerant cultivars able to grow in the salt prone areas to increase mango cultivation area (Rengasamy, 2006; Safdar et al., 2019). In the present study, polyembryonic rootstocks of mango were investigated for salt tolerant limit under NaCl stress with focus on nutrients accumulation.

2. Material and methods
2.1 Plant material
	The pot experiment was conducted with four levels of NaCl salt i.e 0.0 mM NaCl (Tap water), 50 mM NaCl, 100 mM NaCl and 150 mM NaCl on seven different mango genotypes viz., Moovandan, Bappakai, Nekkare, Kurukkan, Olour, Terpentine and Chandrakaran. Fruits of Olour and Kurukkan were collected from the mango germplasm block of the Division of Fruits and Horticultural Technology, IARI, New Delhi and stones of rest genotypes were collected from IIHR, Bangalore. These stones were thoroughly washed with running tap water and sown in the nursery beds immediately after extraction from the fruits. Six-month old uniform seedlings were selected on the basis of vigour, leaf size and shape. These seedlings were then transplanted in plastic pots (30 cm size) each containing 8.0 kg of a 1:1:1 (w/w) mixture of soil, sand and well-rotted farm yard manure (FYM). The mixture used in pots had EC (1:2) of 0.13 dS m-1, a pH (1:2) of 7.10, a cation exchange capacity (CEC) 10.71 cmol kg-1, and organic carbon 0.46%. 
2.2 Salt treatment
	Seedlings were irrigated for thirty days with tap water until the beginning of the experiments with NaCl treatment. These seedlings were then irrigated with different concentrations of NaCl i.e.  50 mM NaCl, 100 mM NaCl and 150 mM NaCl and control plants were irrigated with tap water (EC 0.10 dSm-1) at three days interval considering the loss of moisture measured by direct weighing of pots.  The treatments were maintained for 40 days.
2.3 Tissue nutrient analysis
	For digestion of plant sample to tissue nutrient analysis, wet diacid digestion was followed by using nitric acid (HNO3) and perchloric acid (HClO4) in the ratio of 9:4. The digested material was then diluted and used for the estimation of mineral nutrients such as sodium, potassium, phosphorus, calcium, magnesium, iron, copper, zinc and manganese. Na and K content in plant leaves and roots were estimated using a microprocessor based flame photometer (Flame Photometer-128, Systronics, New Delhi, India ), according to method of Jackson (1980). Chloride content in plant leaves and roots as quantified by mercury (II) thiocyanate method as suggested by Adriano and Doner (1982). However, Cl- extraction from plant samples was done with 0.1 M Sodium nitrate in 1:100 ratios (Gaines et al., 1984). Determination of P was done by Vandomolybdate method (Jackson, 1979). Ca and Mg and micronutrients (Cu, Fe, Mn and Zn) content in plant leaves as well as in root was determined by atomic absorption spectrophotometer (Model- ZEE nit 700) as per the method outlined by Jackson (1980). 
2.4 Statistical analysis
	The experiment was conducted in Factorial Complete Randomized Design (FCRD) with five replications. Each replication consisted of two plants. Data were submitted to analysis of variance (ANOVA) with SPSS 16.0 package (SPSS, Chicago, IL, USA). Treatment mean differences were separated by the least significant difference (LSD0.05) test if F tests were significant (P ≤ 0.05) using Duncan’s multiple range test (DMRT).
3. Results
3.1 Tissue nutrients accumulation
	A perusal of data showed significant effect of interaction between salinity and rootstocks on tissue K+ content (Table 1). Leaf and root tissues K+ content decreased with increasing level of NaCl concentration in all rootstocks. In comparison to non salinised respective control, maximum reduction in leaf and root K+ content by 84.94% and 80.11% respectively was recorded in Chandrakaran when seedlings were irrigated with water containing 150 mM NaCl and minimum reduction by 31.13% in leaf and 28.99% in root was recorded in Olour rootstock. Almost similar trend was recorded with regard to leaf and root K+ content at moderate and lower salinity levels. 
	Interaction effects between salinity and rootstocks were also found to be significant (table 1). Calcium accumulation in leaf and root tissues decreased in all rootstocks with increasing concentrations of NaCl. Maximum reduction (82.10% in leaf Ca2 + and 77.97% in root Ca2+ as compared to respective controls) was found in Chandrakaran followed by Bappakai (70.67% in leaf Ca2+ and 64.39% in root Ca2+) at higher salinity level. However, the minimum reduction at higher salinity level was recorded in Olour rootstock.
	Thereafter, it reveals from the data that interaction between NaCl stress and genotypes was also influenced leaf and root Mg2+ accumulation significantly (Table 1). Leaf and root Mg2+ accumulation reduced in all rootstocks with increasing level of salinity. At higher NaCl concentration, maximum reduction (22.22% lower than respective control) of leaf Mg2+ was found in Moovandan and minimum was therein Olour (8.33% lower than respective control) followed by Nekkare (8.86% lower than respective control). However, in root Mg2+, maximum reduction (26.87% lower than respective control) was found in Chandrakaran and minimum was also in Olour (9.23% lower than respective control). Similarly, Olour recorded minimum reduction (4.17% and 4.62% lower than respective control) in leaf and root Mg2+ at lower salinity levels.   
	Furthermore, a perusal of data showed significant effect of interaction between salinity and rootstocks on iron content of plant tissues (Table 2). Leaf and root tissues iron accumulation decreased with increasing levels of NaCl concentration in all rootstocks. The maximum reduction in iron accumulation was recorded in leaf tissues (29.30%) and in root tissues (29.39%) of Chandrakaran at higher level of salinity whereas minimum reduction recorded in leaf tissues (15.04%) and in root tissues (15.46%) of Olour as compared to respective controls. But at lower salinity level, higher reduction found in Kurukkan leaf (6.33% lower than control). 
	Perusal of data showed significant effect of interaction between salinity and rootstocks on leaf and root Zn2+ concentrations (Table 2). Leaf and root Zn2+ concentrations decreased with increasing level of NaCl concentration in all rootstocks. Maximum reduction in Zn2+ concentrations was recorded in leaf tissues (44.26%) and in root tissues (54.09%) of Bappakai at higher level of salinity while minimum reduction recorded in leaf tissues (19.62%) and root tissues (23.99%) of Olour as compared to respective controls. Almost trends similar to higher salinity level were also noticed with regard to leaf and root Zn2+concentration at lower and moderate salinity levels.
Interaction between salinity and rootstocks was also showed significant variation (Table 3). Manganese accumulation in leaf and root tissues increased with increasing level of NaCl concentration in all rootstocks. Moovandan had 116.22% higher Mn2+ accumulation in leaf tissue and Bappakai had 82.71% higher Mn2+accumulation in root tissues as compared to respective controls at higher salinity level whereas minimum increase in leaf and root Mn2+ was found in Olour (103.47% and 79.62% higher than respective controls). 
	Furthermore, it reveals from the data that interaction between NaCl stress and rootstocks affected leaf and root copper content significantly (Table 3). Copper accumulation in leaf and root tissues increased with increasing level of NaCl concentration in all rootstocks. Bappakai had increased leaf copper content maximum by 43.68% while Olour root copper increased by 65.84% as compared to respective controls at higher salinity level. The minimum increase of copper content in leaf and root tissues was estimated in Chandrakaran (15.77% and 33.39% higher than respective control). However, at moderate salinity level maximum increase in copper content was recorded in leaf tissues of Nekkare (34.42%) and root tissues of Bappakai (50.15%) than respective controls whereas minimum increase recorded in leaf tissues of Chandrakaran (10.12%) and root tissues of Kurukkan (26.05%). At lower salinity level, minimum increase of leaf and root copper was also found in Chandrakaran. 
4. Discussion
Leaf and root tissues K+ content decreased with increasing level of NaCl concentration in all rootstocks. In comparison to respective control, maximum reduction in leaf and root K+ content was recorded in Chandrakaran when seedlings were treated with 150 mM NaCl and minimum reduction was recorded in Olour rootstock. These outcomes suggest that there was a competition between Na+ and K+ regarding their uptake. The reduction in K uptake caused by Na is a well-known competitive process in plant roots (Cerda et al., 1995 ). Similar findings were reported in soybean cultivars (Li et al., 2006) and canola cultivars (Bandeh-Hagh et al., 2008). It is well documented that a greater degree of salt tolerance in plants is associated with a more efficient system for the selective uptake of K+ over Na+ (Ashraf and O’Leary, 1996). In our study higher leaf K+ content was recorded in Olour at each salt concentration as compared to other rootstocks suggest selective uptake mechanism may exist in Olour.
	Calcium accumulation in leaf and root tissues decreased in all rootstocks with increasing concentrations of NaCl resulting lower Ca+2/Na+ in stressed plants. Maximum reduction was found in Chandrakaran followed by Bappakai at higher salinity level. However, the minimum reduction at higher salinity level was recorded in Olour. In the salinized treatment, the Ca2+ concentration was recorded higher in the root compared with the leaf. Calcium has been shown to ameliorate the adverse effects of salinity on plants (Amador et al., 2007). Calcium is well known to have regulatory roles in metabolism and sodium ions may compete with calcium ions for membrane binding sites. Therefore, it has been suggested that high calcium levels can protect the cell membrane from the adverse effects of salinity. The effect of salinity on the nutrient composition of plant tissues, especially the concentration of calcium (Ca2+) and potassium (K+), has been extensively investigated, and several researchers have confirmed that the detrimental effects of salinity on plant growth may occur through an ionic imbalance, particularly of Ca2+ and K+ (Kusvuran et al., 2007 and Patel et al., 2024).
	Magnesium is the central atom of the chlorophyll molecule and has a fundamental influence on the size, structure and function of chloroplasts. In our investigation, leaf and root Mg2+ accumulation reduced in all rootstocks with increasing level of salinity. At higher NaCl concentration, maximum reduction of leaf Mg2+ was found in Moovandan while minimum was therein Olour. However, in root Mg2+, maximum reduction was found in Chandrakaran and minimum was also in Olour. Similarly, Olour recorded minimum reduction in leaf and root Mg2+ at lower salinity levels. Hu and Schmidhalter (2005) also highlight that, as in K+, the decrease in Ca+ and Mg2+ absorption in plant tissues under salinity conditions may happen because of Na+ interference or eventual ion-pair formation and subsequent precipitation. 
	Leaf and root tissues iron accumulation decreased with increasing levels of NaCl concentration in all rootstocks. The maximum reduction in iron accumulation was recorded in leaf and root tissues of Chandrakaran at higher level of salinity whereas minimum reduction recorded in leaf and in root tissues of Olour as compared to respective controls. But at lower salinity level, higher reduction found in Kurukkan leaf. The inhibition of iron absorption was due to occupation of interfering ions in the iron absorbing sites. Their efficient translocation appears to depend on chelation or complexing by organic acids in the plant. These results are in agreement with Alpaslan et al. (1998) in other crops.
	Leaf and root Zn2+ concentrations decreased with increasing level of NaCl concentration in all rootstocks. Maximum reduction in Zn2+ concentrations was recorded in leaf and root tissues of Bappakai at higher level of salinity while minimum reduction recorded in leaf and root tissues of Olour as compared to respective controls. Soil salinity significantly reduced Zn2+ concentrations in all the cultivars in different plant parts may due to damage to carriers, pumps or transporters at high salinity level (Kholova et al., 2009 and Patel et al., 2024). Zinc is involved in a wide variety of metabolic processes, including carbohydrate, lipid, protein and nucleic acid synthesis and degradation. It does this through a large mosaic of Zn2+ binding motifs that orchestrate all aspects of metabolism  and zinc is also a part of several other enzymes such as superoxide dismutase and catalase, which prevents oxidative stress in plant cells.
	Manganese accumulation in leaf and root tissues increased with increasing level of NaCl concentration in all rootstocks. Moovandan had higher Mn2+ accumulation in leaf tissue and Bappakai had higher Mn2+accumulation in root tissues as compared to respective controls at higher salinity levels whereas minimum increase in leaf and root Mn2+ was found in Olour. Similarly, However, Mn2+ excess seems also to be particularly damaging to the photosynthetic apparatus (Mukhopadhyay and Sharma, 1991). Thus, Mn has two roles in the plant metabolic processes: as an essential micronutrient and as a toxic element when it is in excess (Kochian et al., 2004; Ducic and Polle, 2005). 
	Copper content in leaf and root tissues increased with increasing level of NaCl concentration in all rootstocks.  The maximum increase in leaf and root copper content was found in Bappakai and Olour respectively as compared to respective controls at higher salinity level. The minimum increase of copper content in leaf and root tissues was found in Chandrakaran at lower salinity level. These results are in agreement with Alpaslan et al. (1998). 
5. Conclusion
Based on the above findings, it is concluded that under high salinity-stress beneficial nutrients reduced in all rootstocks. Olour, Terpentine and Kurukkan showed higher activities of nutrients at higher salinity level while Chandrakaran showed minimum activity. Olour, Terpentine and Kurukkan could survive upto 100 mM NaCl concentration without much deterioration in growth. Furthermore, tolerant behaviour of Olour and Terpentine may be due to impeding uptake of Cl+ and Na+ ions combined with high Mn+ accumulation. Olour and Terpentine had a greater ability to restrict Na+ and Cl- ions translocation to leaf tissues but Chandrakaran and Moovandan was not able to restrict translocation of Na+ and Cl- ions from root to leaves suggested that Olour and Terpentine seems to be Na+ and Cl- excluder but Chandrakaran and Moovandan was not able to exclude them from leaf tissues. NaCl stress caused reduction in K+, Ca2+, Mg2+ , Zn2+ and Fe2+ concentrations in all rootstocks; however, increased the activities of accumulation of Mn2+ and Cu2+ in tissues. Based on the nutrient status up and down in rootstocks and deterioration in growth, it could be said that salinity tolerance found in the following order:  Olour > Terpentine > Kurukkan > Nekkare > Bappakai > Moovandan > Chandrakaran.
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Table 1: Interaction effect of rootstock and NaCl stress on K, Ca and Mg contents (dry weight basis) in leaves and roots tissues. 
	Treatment
	K (%)
	Ca (%)
	Mg (%)

	Rootstock
	NaCl  (mM)
	Leaf
	Root
	Leaf
	Root
	Leaf
	Root

	Moovandan
	Control
	1.53klm
	1.73m
	2.43s
	2.86s
	0.72ghi
	0.54f

	
	50
	1.12i
	1.32k
	1.72m
	2.16m
	0.67de
	0.49cde

	
	100
	0.81fg
	1.01fg
	1.14g
	1.62h
	0.61b
	0.45b

	
	150
	0.59cd
	0.79de
	0.78c
	1.13c
	0.56a
	0.42a

	Bappakai
	Control
	1.55klm
	1.71m
	2.25q
	2.64p
	0.85l
	0.67l

	
	50
	0.95gh
	1.16hij
	1.42j
	1.92k
	0.79k
	0.57ij

	
	100
	0.55bcd
	0.75cd
	0.93d
	1.33e
	0.74hij
	0.54f

	
	150
	0.43b
	0.63bc
	0.66b
	0.94b
	0.71fgh
	0.51e

	Nekkare
	Control
	1.33j
	1.63m
	2.16p
	2.54o
	0.79k
	0.64kl

	
	50
	1.02hi
	1.32k
	1.40ij
	1.95k
	0.75ij
	0.56fgh

	
	100
	0.83fg
	1.12ghi
	1.02e
	1.50g
	0.73hi
	0.50de

	
	150
	0.60cde
	0.90ef
	0.81c
	1.08c
	0.72ghi
	0.48cd

	Kurukkan
	Control
	1.65lm
	1.75m
	2.36r
	2.81r
	0.83l
	0.56fgh

	
	50
	1.12i
	1.22ijk
	1.82n
	2.25n
	0.76jk
	0.52de

	
	100
	0.81fg
	0.91ef
	1.36i
	1.73j
	0.72hi
	0.47bc

	
	150
	0.62de
	0.72cd
	1.08f
	1.36e
	0.68def
	0.45b

	Olour
	Control
	1.51kl
	1.69m
	2.24q
	2.58o
	0.72ghi
	0.65k

	
	50
	1.31j
	1.48l
	1.93o
	2.07l
	0.69efg
	0.62j

	
	100
	1.16i
	1.28jk
	1.73m
	1.66hi
	0.67de
	0.60ij

	
	150
	1.04hi
	1.20ijk
	1.58k
	1.35e
	0.66cd
	0.59hi

	Chandrakaran
	Control
	1.66m
	1.76m
	2.57t
	2.95t
	0.86l
	0.67l

	
	50
	0.95gh
	1.05gh
	1.79n
	2.08l
	0.79k
	0.60ij

	
	100
	0.46bc
	0.56b
	1.08f
	1.23d
	0.73hi
	0.54f

	
	150
	0.25a
	0.35a
	0.46a
	0.65a
	0.69efg
	0.49cde

	Terpentine
	Control
	1.44gk
	1.74m
	2.25q
	2.71q
	0.74ij
	0.61j

	
	50
	1.02hi
	1.32k
	1.64l
	2.08l
	0.69efg
	0.55gh

	
	100
	0.72ef
	1.02fg
	1.21h
	1.70ij
	0.66cd
	0.51fgh

	
	150
	0.51de
	0.81de
	0.96d
	1.45f
	0.64c
	0.49f

	SE(m)
	0.05
	0.04
	0.02
	0.02
	0.01
	0.01

	LSD(P ≤ 0.05)
	0.13
	0.12
	0.05
	0.06
	0.03
	0.02


Means followed by the same letter (s) within treatment are not significantly different at P ≤ 0.05 for F test using Duncan’s multiple range test (DMRT).




Table 2: Interaction effect of rootstock and NaCl stress on Na, Cl and Fe contents (dry weight basis) in leaves and roots tissues. 
	Treatment
	  Fe (µg g-1)
	Zn (µg g-1)

	Rootstock
	NaCl  (mM)
	Leaf
	Root
	Leaf
	Root

	Moovandan
	Control
	134.67o
	139.67o
	75.57op
	69.40o

	
	50
	119.67k
	126.67lm
	64.23kl
	57.40hi

	
	100
	107.67fg
	116.00gh
	54.80f
	49.10d

	
	150
	99.33d
	107.33d
	48.90bc
	43.43c

	Bappakai
	Control
	122.00kl
	123.33jkl
	79.07q
	71.60p

	
	50
	109.67gh
	108.33d
	60.73hij
	53.77ef

	
	100
	99.33d
	97.00b
	50.53cd
	42.03c

	
	150
	90.67a
	89.33a
	44.07a
	32.87a

	Nekkare
	Control
	124.33l
	125.67klm
	66.47lm
	66.57n

	
	50
	111.00h
	112.00ef
	58.57gh
	58.37ij

	
	100
	102.33e
	102.67c
	53.07ef
	52.80e

	
	150
	94.33bc
	96.00b
	48.07b
	47.57d

	Kurukkan
	Control
	137.00o
	138.00no
	77.53pq
	72.67pq

	
	50
	128.33m
	127.33m
	67.13m
	60.87kl

	
	100
	120.67k
	120.67ij
	59.73ghi
	53.63ef

	
	150
	114.00i
	114.00fg
	53.03ef
	48.83d

	Olour
	Control
	137.33o
	138.00no
	78.17q
	72.23p

	
	50
	128.33m
	128.33m
	72.40n
	63.77m

	
	100
	121.00k
	120.67ij
	66.07lm
	59.37jk

	
	150
	116.67j
	116.67gh
	62.83jk
	54.90fg

	Chandrakaran
	Control
	132.00n
	135.00n
	73.03n
	67.03n

	
	50
	115.67ij
	119.00hi
	61.87ijk
	52.53e

	
	100
	102.67e
	107.00d
	51.70de
	42.83c

	
	150
	93.33b
	95.33b
	43.63a
	35.37b

	Terpentine
	Control
	136.00o
	136.67no
	73.83no
	74.33q

	
	50
	120.67k
	122.33ijk
	61.13ij
	62.00l

	
	100
	107.00f
	109.67de
	57.30g
	56.30gh

	
	150
	96.33c
	99.00b
	53.70ef
	53.60ef

	SE(m)
	0.59
	1.21
	0.82
	0.59

	LSD(P ≤ 0.05)
	1.67
	3.43
	2.33
	1.67


Means followed by the same letter (s) within treatment are not significantly different at P ≤ 0.05 for F test using Duncan’s multiple range test (DMRT).









Table 3: Interaction effect of rootstock and NaCl stress on Zn, Mn, and Cu contents (dry weight basis) in leaves and roots tissues.
	Treatment
	Mn (µg g-1)
	Cu (µg g-1)

	Rootstock
	NaCl  (mM)
	Leaf
	Root
	Leaf
	Root

	Moovandan
	Control
	76.00d
	105.33bc
	68.63de
	54.10a

	
	50
	115.00j
	138.33h
	76.57h
	64.70cd

	
	100
	145.00o
	164.00n
	82.70ij
	77.07h

	
	150
	164.33r
	177.33p
	84.53jk
	82.83ij

	Bappakai
	Control
	73.33bc
	96.33a
	57.30a
	54.90ab

	
	50
	107.00i
	134.00g
	68.10cde
	73.10f

	
	100
	132.33m
	157.33m
	74.27fgh
	82.43i

	
	150
	150.67p
	176.00p
	82.33ij
	84.87ijk

	Nekkare
	Control
	71.33b
	95.67a
	56.37a
	57.43b

	
	50
	102.00h
	118.00d
	66.57cd
	72.23f

	
	100
	126.67l
	135.00g
	75.77gh
	77.70h

	
	150
	147.33o
	147.33k
	80.33i
	85.40jk

	Kurukkan
	Control
	66.33a
	103.00b
	62.33b
	53.10a

	
	50
	92.00f
	125.33f
	69.73e
	62.57c

	
	100
	109.00i
	141.33ij
	74.90fgh
	66.93de

	
	150
	122.67k
	157.33m
	75.87gh
	73.70f

	Olour
	Control
	76.67d
	106.33c
	73.23fg
	52.20a

	
	50
	114.00j
	143.33j
	86.33k
	67.73e

	
	100
	136.67n
	172.00o
	97.23lm
	77.20h

	
	150
	156.00q
	190.67q
	99.43m
	86.57k

	Chandrakaran
	Control
	74.33cd
	103.67bc
	65.93c
	57.30b

	
	50
	95.67g
	122.00e
	72.43f
	67.00de

	
	100
	114.00j
	139.33hi
	72.60f
	74.40fg

	
	150
	127.33l
	152.00l
	76.33h
	76.43gh

	Terpentine
	Control
	82.00e
	103.33b
	74.50fgh
	54.37a

	
	50
	121.00k
	133.33g
	85.30k
	67.53e

	
	100
	151.33p
	153.67l
	95.40l
	73.53f

	
	150
	173.00s
	163.67n
	97.63lm
	73.87fg

	SE(m)
	0.87
	0.92
	0.87
	0.88

	LSD(P ≤ 0.05)
	2.48
	2.62
	2.46
	2.50


Means followed by the same letter (s) within treatment are not significantly different at P ≤ 0.05 for F test using Duncan’s multiple range test (DMRT).




