Studies on Foliar Application of Nutrients and Plant Growth Regulators on Yield Parameters in Kinnow Mandarin  
ABSTRACT
Nutrients and plant growth regulators at different concentrations were used to study their effect on yield parameters in Kinnow mandarin. Experiment was carried out on eleven year old plant in the Department of Horticulture, CCS Haryana Agricultural University, Hisar. Nutrients and PGR were sprayed on Kinnow mandarin trees during last week of February and last week of April. On the basis of overall performance of treatments on yield characters of fruits, it can be concluded that the values for number of flowers per twig, initial fruit set, final fruit retention, fruit length, fruit breadth, fruit weight, number of fruits per plant, yield and number of seeds per fruit have been obtained maximum under potassium sulfate 2% and amongst growth regulators with GA3 (15 ppm) treatment, while the minimum fruit drop with zinc sulfate 0.4%. 
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INTRODUCTION
“Citrus belonging to Rutaceae family is one of the major and economically important fruit crop grown worldwide primarily for its high vitamin C content. The Kinnow is a high yield mandarin hybrid cultivated widely in India. Kinnow is good for skin, immunity and helps in lowering blood pressure. In Haryana, the area under citrus is 23920.29 hectares with production 4,70,852 MT” (Anonymous, 2022). Sirsa, Fatehabad, Bhiwani and Narnaul district of the state are highly engaged in citrus fruits cultivation. 
		However, “in India, productivity of horticultural crops is static with a small per capita land holding in relation to differential nutrient application through plant root system. Thus, foliar application is the alternative and safe way of applying nutrients for quick absorption and maximum availability and may play an important role in improving the productivity and quality of the fruit. In North India, the cultivation of Kinnow has gained importance because of precocious bearing and high yield potential. However, the increased production has reported some of its intrinsic problems like excessive maiden cropping which leads to death of the trees and high proportion in variability of fruit size. There are many reasons for smaller fruit size and the inadequacy of potassium is the most striking factor that regulates the size of fruit” (Gill et al., 2005; Rattanpal et al., 2005). 
Similarly, deficiency of micronutrients (Zn, Cu and Fe) may affect the yield, quality and cause fruit dropping of citrus crops (Ibrahim et al., 2007; Ashraf et al., 2012). “Application of ZnSO4 (0.5%) significantly improves physical and chemical properties of fruits and thereby the yield (Dawood et al., 2000). Calcium is another essential element in plant nutrition to improve yield and fruit quality” (EL-Shobaky and Mohamed 2000). . Zaman et al. (2019) who reported maximum total antioxidants and total phenol content in fruits sprayed with ZnSO4.
		“Auxins and gibberellins can be used to control the fruit drop and improve the fruit quality in citrus” (Almeida et al., 2004). “The foliar application of GA3 may help in increase yield by reducing the percent fruit drop” (Ullah et al., 2014). GA3 also induces parthenocarpic effect. “Foliar application of NAA (Naphthalene acetic acid) may help in reducing crop load, reducing alternate bearing and improving fruit size as well as quality in various species or cultivars” (Guardiola et al., 2000).
In India, widespread deficiency of micronutrients especially of boron, zinc and iron and in horticultural crops have been reported (Singh et al. 1977; Mann et al. 1979; Singh and Misra, 1980; Ahlawat et al., 1982). Foliar spray of micronutrients is a commercial method for citrus in many countries as application of nutrients through soil causes rapid nutrient fixation in soil and hence make it difficult for crops to acquire nutrients. Micronutrients must be made available through foliar sprays. Micronutrients respond slow in soil, therefore spraying them on leaves is a practical way to prevent deficiency and crop loss before symptoms appear. Foliar fertilisation is usually done at specific vegetative or fruiting stages. 
Keeping the above facts in view, the present study was thus undertaken to study the effect of foliar application of nutrients and plant growth regulators on yield and biochemical properties in Kinnow mandarin.
Objectives of investigation:
1. To determine the effect of nutrients on yield parameters in Kinnow mandarin
2. To determine the effect of plant regulators on yield parameters in Kinnow mandarin
METHODOLOGY
The present study entitled was conducted at experimental orchard and the chemical analysis was undertaken in the laboratory of Department of Horticulture, CCS Haryana Agricultural University, Hisar. 
Experimental site: Field trials were carried out in the Department of Horticulture, CCS Haryana Agricultural University, Hisar Experimental Orchard (29º 10' N latitudes and 75º 46' E longitudes), which is situated 215.2 m above mean sea level. 
Weather and climate: Hisar has a typical semiarid climate, with extremely cold winters and scorching, dry summers. It is typical for the area to see highs of about 45ºC in the summer, from May to June, and lows of almost freezing in the winter, from December to January. The amount of precipitation overall and how it is distributed throughout the area are very variable. Approximately, 450 mm, or 80 per cent of the annual precipitation, falls between July and September. Due to the western disturbances, a few showers also occur between December and February. There are notable fluctuations in the precipitation, ranging from 20–30 per cent annually to 30–50% seasonally.
Treatment details:
Table 1: List of Experiment 1 and Experiment 2                                         
	T1
	 Calcium nitrate 1.0%
	
	T1
	 GA3 5 ppm 

	T2
	 Calcium nitrate 2.0%
	
	T2
	 GA3 10 ppm 

	T3
	 Potassium sulfate 1.0%
	
	T3
	 GA3 15 ppm 

	T4
	 Potassium sulfate 2.0%
	
	T4
	 NAA 20 ppm 

	T5
	 Zinc sulfate 0.2%
	
	T5
	 NAA 30 ppm 

	T6
	 Zinc sulfate 0.4%
	
	T6
	 NAA 50 ppm 

	T7
	 Copper sulfate 0.2%
	
	T7
	 Control (water spray)

	T8
	 Copper sulfate 0.4%

	T9
	 Ferrous sulfate 0.2%

	T10
	 Ferrous sulfate 0.4%

	T11
	 Control (water spray)


                                                   
          
Crop			: 	Kinnow mandarin budded on Rough lemon rootstock
Replication		: 	Three
Statistical design	: 	Randomized Block Design (RBD)
Age of plant		: 	11 years
Spacing		: 	6m x 6m
Total no. of plants	: 	33
Time of application	:    	1. Last week of February
                                     	2. Last week of April
Observations recorded:
Table 2: List of Observational parameter
	Number of flowers per twig
	Fruit breadth (cm)

	Initial fruit set (%)
	Fruit weight (g)

	Final fruit retention (%)
	Number of fruits per plant 

	Fruit drop (%)     
	Yield 

	Fruit length (cm)
	Number of seeds per fruit 



3.2.1.1. Number of flowers per twig
	In each direction, four twigs were selected on the tree and the number of flowers was counted per twig.
3.2.1.2. Initial fruit set (%)
The initial fruit set was calculated by dividing the total number of fruits set at initial stage by the total number of flowers on tagged twigs. The per cent initial fruit set was calculated by using the formulae given below:
                                                 Initial fruit set
 Initial fruit set (%) =      ––––––––––––––––––––––– ×  100 
                                           Total number of flowers
3.2.1.3. Final fruit retention (%)
The percent fruit retention was calculated by subtracting the total number of mature fruits from the number of initial fruit set. The percent fruit retention was calculated by formula given below:
                                            Retained mature fruits 
Fruit retention (%) =     –––––––––––––––––––––––– ×  100 
                                               Initial fruit set
3.2.1.4. Fruit drop (%) 
The fruit drop was recorded at monthly intervals from May onwards. The per cent fruit drop was calculated by using the formula given below: 
                                 No. of fruits at start of month – No. of fruits at end of month 
Fruit drop (%) =    ––––––––––––––––––––––––––––––––––––––––––––––––––        × 100 
                                                 Number of fruits at start of month
3.2.1.5. Fruit length (cm)
From each replication of all treatment, five fruits were collected during harvesting time and fruit length was calculated using vernier calliper in centimeters and average length was calculated.
3.2.1.6. Fruit breadth (cm) 
From each replication of all treatment, five fruits were collected during harvesting time and fruit breadth was calculated in centimeters using vernier calliper at the widest point  and average breadth was calculated.
3.2.1.7. Fruit weight (g)
From each replication of all treatment, five fruits were taken during harvesting time and weighed on electronic balance and then mean weight was calculated.
3.2.1.8. Number of fruits per plant 
Number of fruits for each replication of the treatments was calculated by simply counting their numbers before harvesting of kinnow fruit.
3.2.1.9 Number of seeds per fruit
The seeds were extracted from randomly selected five fruits. The extracted seeds were counted and average number of seeds per fruit was worked out.
RESULTS AND DISCUSSION
The results of the present investigation indicate that the foliar application of potassium sulfate 2.0% was most effective in increasing the initial fruit set and final fruit retention (Table 3). An increase in initial fruit set and final fruit retention might be due to photosynthetic activity, leading to proper supply of carbohydrates to the fruits. Generally  the  essential  element  K  has  a significant role  within plant such  as,  activation of  enzymes,  osmosis regulation, photosynthesis and loading and unloading of sugars in phloem (Mengel, 2007). The potassium sulfate application could also have helped the trees to set more fruits. Increase in  per  cent of  flowering in  trees treated  with  potassium  might  be  due  to  increased  zeatin  or  zeatin riboside  concentrations  which  are  flower  induction  promoters  present  in  it (Guevara et  al., 2012).  
Amongst   different plant growth regulators,  foliar  spray  of  GA3 15 ppm  recorded  the  maximum  increase  in  initial fruit set  and final fruit retention (Table 8). The maximum fruit set with treatment GA3 was found higher due to internal content of GA3 in the flowers which finally promoted fruit set  and fruit retention in citrus fruits.
The  application  of  gibberellic  acid  and  potassium sulfate in  the present investigation  has increased  the  intensity  of  better fruit  set and fruit  retention due  to  optimum  nutrient availability  to  the  plants.  There will be more synthesis of metabolites which transmitted into fruits and resulted significant  increase  in  fruit  at  all  stages  of  growth  and  development.  “It  has been  long  known  that  carbohydrate  levels  in  trees  affected  floral  initiation  in buds, thus carbohydrate levels must be high in plant tissue at the time of flora initiation  to  stimulate  bud  initiation,  also  potassium  influence  meristematic tissue   growth   and   photosynthesis”   (Ruiz, 2006).These results were also similar to Singh and Kaur (2018) for fruit setting with spray of potassium nitrate in peach cv. Shan-i-Punjab, Lal et al. (2016) in kinnow mandarin and Bhatt et al. (2016) in lemon.
The result of present experiment indicated that the percentage of fruit drop was reduced in Kinnow as a result of foliar application of nutrients and plant growth regulators. A maximum reduction was observed with zinc sulfate 0.4% (Table 4). Amongst different plant growth regulators, lowest fruit drop was obtained with NAA 20 ppm (Table 9). Foliar application of zinc sulphate and auxin helps in retarding the formation of abscission zone by augmenting the endogenous level of auxin (Thind and Kumar, 2008 and Tiwana and Bajwa, 2007). An imbalance of auxins, cytokinins and gibberellins may lead to formation of abscission layer at the stem point and eventually fruit drop (Chen et al., 2006). Zinc stimulates the synthesis of endogenous auxin and auxin prevents the abscission and facilitated fruit to remain attached with shoot resulting in lower fruit drop (Jat and Kacha, 2014). Reduction in percentage of fruit drop favours the hypothesis of Jahromi et al., (2013), who demonstrated a relationship between auxin and fruit drop in local tangerine. These results are also supported by Arshad et al. (2024) in Kinnow mandarin.
The results of present study showed significant increase in fruit length and breadth with foliar application of nutrients and plant growth regulators. The maximum fruit length and breadth were observed with potassium sulfate 2.0% (Table 5). While amongst plant growth regulators highest fruit length and breadth was observed with GA3 15 ppm (Table 10). The increase in fruit length and breadth significantly increase might be due to the cell division and cell elongation by gibberellic acid and potassium sulfate treatments helps in the synthesis of more photosynthates in the plants which later on transferred to the developing fruits thus ultimately increased in the diameter of fruits take place. The above results are in conformity with the verdicts of Singh et al. (2018) in Kinnow, Aly et al. (2015) in sweet orange, Bhatt et al. (2016) in lemon.
The plants treated with potassium sulfate 2.0% (Table 6) and GA3 15 ppm (Table 11) had higher fruit weight, number of fruits and yield. The possible reason for increase might be due to faster loading and mobilization of photo assimilates to fruits with nutrients and plant growth regulators. Potassium  plays  important  role  in  weight  of  fruit  (Mohamed  and  El-Tanany, 2016). These findings were found in close agreement with findings of Bhatt et al. (2016) who obtained maximum fruit numer of fruits and  yield under GA3@20 ppm in lemon, Al-Obeed et al. (2018), Throat et al. (2018) & Meena et al. (2014) in Nagpur mandarin, Nirmaljit et al. (2015) in Kinnow and Kumar et al. (2018) in lime.
Table 3: Effect of foliar application of nutrients on number of flowers per twig, initial fruit set and final fruit retention of Kinnow mandarin
	Treatments 
	Number of flowers per twig

	Initial fruit set 
(%) 
	Final fruit retention (%) 

	
	2023-24 
	2024-25 
	2023-24 
	2024-25 
	2023-24 
	2024-25 

	T1: Calcium nitrate 1.0% 
	69.53 
	70.22 
	47.15 
	48.63 
	21.91 
	21.97 

	T2: Calcium nitrate 2.0% 
	70.76 
	71.19 
	47.71 
	49.04 
	22.51 
	22.62 

	T3: Potassium sulfate 1.0% 
	68.16 
	70.39 
	50.33 
	51.06 
	23.88 
	24.11 

	T4: Potassium sulfate 2.0% 
	70.88 
	72.00 
	50.83
	51.92
	25.59
	25.68

	T5: Zinc sulfate 0.2% 
	71.09 
	72.27 
	48.12 
	47.93 
	23.80 
	23.96 

	T6: Zinc sulfate 0.4% 
	71.02 
	72.98 
	49.92 
	48.11 
	24.32 
	24.59 

	T7: Copper sulfate 0.2% 
	68.93 
	69.77 
	47.63 
	48.09 
	23.32 
	24.11 

	T8: Copper sulfate 0.4% 
	70.71 
	70.85 
	46.51 
	45.85 
	19.57 
	19.89 

	T9: Ferrous sulfate 0.2% 
	69.73 
	71.05 
	46.16 
	46.87 
	20.23 
	20.35 

	T10: Ferrous sulfate 0.4% 
	67.32 
	68.53 
	46.29 
	47.14 
	20.58 
	20.95 

	T11: Control (water spray) 
	68.21 
	69.96 
	44.81 
	44.96 
	18.00 
	18.11 

	C.D. at 5% 
	N/A
	N/A
	1.70 
	2.09 
	1.09 
	1.01 



Table 4: Effect of foliar application of nutrients on fruit drop of Kinnow mandarin
	Treatments 
	Fruit drop (%) 

	
	2023-24 
	2024-25 

	T1: Calcium nitrate 1.0% 
	53.49 
	52.79 

	T2: Calcium nitrate 2.0% 
	52.81 
	51.83 

	T3: Potassium sulfate 1.0% 
	52.55 
	50.70 

	T4: Potassium sulfate 2.0% 
	51.23 
	48.84 

	T5: Zinc sulfate 0.2% 
	50.55 
	49.99 

	T6: Zinc sulfate 0.4% 
	49.64 
	47.53 

	T7: Copper sulfate 0.2% 
	50.99 
	49.79 

	T8: Copper sulfate 0.4% 
	57.88
	56.57 

	T9: Ferrous sulfate 0.2% 
	56.17 
	56.58 

	T10: Ferrous sulfate 0.4% 
	55.47 
	55.55 

	T11: Control (water spray) 
	59.82
	59.72

	C.D. at 5% 
	2.89 
	3.03 



Table 5: Effect of foliar application of nutrients on fruit length and fruit breadth of Kinnow mandarin
	Treatments 
	Fruit length (cm) 
	Fruit breadth (cm) 

	
	2023-24 
	2024-25 
	2023-24 
	2024-25 

	T1: Calcium nitrate 1.0% 
	5.38 
	5.76 
	6.74 
	6.75 

	T2: Calcium nitrate 2.0% 
	5.57 
	5.88 
	6.74 
	6.79 

	T3: Potassium sulfate 1.0% 
	6.24 
	6.39 
	7.17 
	7.28 

	T4: Potassium sulfate 2.0% 
	6.29
	6.48
	7.28
	7.36

	T5: Zinc sulfate 0.2% 
	6.19 
	6.27 
	6.95 
	7.01 

	T6: Zinc sulfate 0.4% 
	6.14 
	6.19 
	7.05 
	7.11 

	T7: Copper sulfate 0.2% 
	6.06 
	6.10 
	6.82 
	6.93 

	T8: Copper sulfate 0.4% 
	5.71 
	5.92 
	6.73 
	6.77 

	T9: Ferrous sulfate 0.2% 
	6.03 
	6.14 
	6.85 
	6.89 

	T10: Ferrous sulfate 0.4% 
	6.10 
	6.18 
	6.88 
	6.93      

	T11: Control (water spray) 
	5.04 
	5.09 
	6.35 
	6.32 

	C.D. at 5% 
	0.17 
	0.14 
	0.25 
	0.35 



Table 6: Effect of foliar application of nutrients on fruit weight, number of fruits per plant and yield of Kinnow mandarin
	Treatments 
	Fruit weight (g) 
	Number of fruits per plant 
	Yield (kg/tree) 

	
	2023-24 
	2024-25 
	2023-24 
	2024-25 
	2023-24 
	2024-25 

	T1: Calcium nitrate 1.0% 
	155.27 
	157.36 
	590.33 
	599.67 
	91.66 
	94.36 

	T2: Calcium nitrate 2.0% 
	157.74 
	157.96 
	598.67 
	610.33 
	94.43 
	96.40 

	T3: Potassium sulfate 1.0% 
	164.18 
	166.41 
	615.33 
	623.33 
	101.97 
	103.72 

	T4: Potassium sulfate 2.0% 
	166.91
	169.18
	628.33
	645.33
	104.87
	109.17

	T5: Zinc sulfate 0.2% 
	159.49 
	162.73 
	570.67 
	579.33 
	91.01 
	94.27 

	T6: Zinc sulfate 0.4% 
	158.58 
	160.38 
	572.67 
	581.67 
	90.81 
	93.28 

	T7: Copper sulfate 0.2% 
	153.78 
	155.87 
	530.33 
	542.00 
	81.55 
	84.48 

	T8: Copper sulfate 0.4% 
	150.23 
	152.86 
	532.67 
	548.33 
	80.02 
	83.81 

	T9: Ferrous sulfate 0.2% 
	149.20 
	151.64 
	547.33 
	561.33 
	81.66 
	85.12 

	T10: Ferrous sulfate 0.4% 
	152.96 
	153.59 
	551.67 
	563.67 
	84.38 
	86.57 

	T11: Control (water spray) 
	146.11 
	147.59 
	523.26 
	528.33 
	76.45 
	77.97 

	C.D. at 5% 
	6.40 
	7.47 
	24.47 
	26.80 
	2.92 
	3.97 



Table 7: Effect of foliar application of nutrients on number of seeds per fruit of Kinnow mandarin
	Treatments 
	  Number of seeds per fruit

	
	2023-24 
	2024-25 

	T1: Calcium nitrate 1.0% 
	20.62 
	20.30 

	T2: Calcium nitrate 2.0% 
	20.76
	20.49 

	T3: Potassium sulfate 1.0% 
	18.14 
	18.04 

	T4: Potassium sulfate 2.0% 
	18.23 
	18.01 

	T5: Zinc sulfate 0.2% 
	21.49
	21.13

	T6: Zinc sulfate 0.4% 
	19.78 
	19.45 

	T7: Copper sulfate 0.2% 
	19.63 
	19.32 

	T8: Copper sulfate 0.4% 
	17.35 
	17.81 

	T9: Ferrous sulfate 0.2% 
	20.37 
	20.02 

	T10: Ferrous sulfate 0.4% 
	19.78 
	19.42 

	T11: Control (water spray) 
	22.29
	21.84

	C.D. at 5% 
	0.74 
	0.77 



Table 8: Effect of foliar application of nutrients on number of flowers per twig, initial fruit set and final fruit retention of Kinnow mandarin
	Treatments 
	Number of flowers per twig

	Initial fruit set 
(%) 
	Final fruit retention (%) 

	
	2023-24 
	2024-25 
	2023-24 
	2024-25 
	2023-24 
	2024-25 

	T1: GA3 5 ppm 
	69.02 
	70.11 
	47.16 
	48.41 
	22.78 
	22.83 

	T2: GA3 10 ppm 
	68.11 
	69.23 
	49.27 
	49.73 
	22.08 
	23.19 

	T3: GA3 15 ppm 
	67.51 
	68.35 
	51.07
	51.33
	26.85
	26.93

	T4: NAA 20 ppm 
	70.88 
	71.78 
	46.87 
	47.93
	23.45 
	23.59 

	T5: NAA 30 ppm 
	68.56
	69.99
	50.93
	50.98
	25.43
	25.58

	T6: NAA 50 ppm 
	66.00 
	67.86 
	42.36 
	41.87 
	20.13 
	20.35 

	T7: Control (water spray)
	67.08 
	68.13 
	45.24 
	45.53 
	22.13 
	22.02 

	C.D. at 5%
	N/A 
	N/A 
	1.28 
	2.05 
	0.85 
	1.20 



Table 9: Effect of foliar application of nutrients on fruit drop of Kinnow mandarin
	Treatments 
	Fruit drop (%) 

	
	2023-24 
	2024-25 

	T1: GA3 5 ppm 
	51.69 
	52.84 

	T2: GA3 10 ppm 
	55.18 
	53.36 

	T3: GA3 15 ppm 
	49.96 
	50.78 

	T4: NAA 20 ppm 
	47.42 
	47.53 

	T5: NAA 30 ppm 
	50.06 
	49.82 

	T6: NAA 50 ppm 
	52.47 
	51.39 

	T7: Control (water spray)
	51.08 
	51.63 

	C.D. at 5%
	2.68 
	3.06 



Table 10: Effect of foliar application of nutrients on fruit length and fruit breadth of Kinnow mandarin
	Treatments 
	Fruit length (cm) 
	Fruit breadth (cm) 

	
	2023-24 
	2024-25 
	2023-24 
	2024-25 

	T1: GA3 5 ppm 
	5.41 
	5.69 
	6.51
	6.58

	T2: GA3 10 ppm 
	5.77 
	5.99 
	6.57
	6.84

	T3:  GA3 15 ppm 
	6.18
	6.25
	7.15
	7.29

	T4: NAA 20 ppm 
	5.46 
	5.58 
	6.42
	6.46

	T5: NAA 30 ppm 
	5.95 
	6.09 
	6.54
	6.59

	T6: NAA 50 ppm 
	5.24 
	5.54 
	6.38
	6.42

	T7: Control (water spray)
	5.06 
	5.06 
	6.29
	6.33

	C.D. at 5%
	0.23 
	0.23 
	0.35 
	0.36 



Table 11: Effect of foliar application of nutrients on fruit weight, number of fruits per plant and yield of Kinnow mandarin
	Treatments 
	Fruit weight (g) 
	Number of fruits per plant 
	Yield (kg/tree) 

	
	2023-24 
	2024-25 
	2023-24 
	2024-25 
	2023-24 
	2024-25 

	T1:  GA3 5 ppm 
	152.32
	155.18
	535.33 
	546.33 
	81.54 
	84.77 

	T2: GA3 10 ppm 
	162.21
	165.92
	555.67
	568.67
	90.13 
	94.35 

	T3: GA3 15 ppm 
	161.10
	163.84
	592.33
	606.33
	95.42 
	99.34 

	T4: NAA 20 ppm 
	155.24
	158.18
	542.67
	550.33
	84.24 
	87.05 

	T5: NAA 30 ppm 
	158.26
	160.48
	560.33
	572.65
	88.67 
	91.89 

	T6: NAA 50 ppm 
	149.12
	151.41
	496.33 
	513.67 
	75.02 
	77.77 

	T7: Control (water spray)
	145.95
	145.41
	520.67 
	533.33 
	74.99 
	77.55 

	C.D. at 5%
	4.59
	5.60
	23.78
	18.15
	4.65 
	4.15 



Table 12: Effect of foliar application of nutrients on number of seeds per fruit of Kinnow mandarin
	Treatments 
	  Number of seeds per fruit

	
	2023-24 
	2024-25 

	T1: GA3 5 ppm 
	21.14
	20.77

	T2: GA3 10 ppm 
	19.41
	19.34

	T3: GA3 15 ppm 
	20.56
	20.23

	T4: NAA 20 ppm 
	20.69
	20.32

	T5: NAA 30 ppm 
	21.48
	21.13

	T6: NAA 50 ppm 
	21.31
	20.82

	T7: Control (water spray)
	23.33
	22.92

	C.D. at 5%
	0.99 
	0.70 



CONCLUSIONS
Among all the nutrient spray potassium sulfate 2% and amongst PGR GA3 15 ppm was most effective in improving yield paramaters of kinnow mandarin.
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