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Abstract 

 

A total 90 soil samples were collected for determination of nutritional status of 

sweet orange orchards in Jalna district. Ninety sweet orange orchards were 

selected having different soil depth   0-30cm; 0-60cm; 0-90 cm. for sample 

collection from each category of soil depth collect 30 samples  these soil 

samples were brought to laboratory, air dried, ground and passed through a 

2mm sieve and analyzed for    various nutrient levels were determined.  The 

result showed that 53.33% samples of 0-30 cm depth observed very low in 

category where as 83.33% & 53.33% samples of 0-60 cm & 0-90 cm  depth 

was low in category. 93.33%, 86.33% & 73.33 % avail. nitrogen deficiency 

observed in 0-30cm; 0-60cm; 0-90 cm depth of soil samples respectively; in 

phosphorus maximum 73.33% deficiency observed in 0-30 cm depth of soil , 

all samples have very high in range of K, 100 % S is deficient in 0-30 cm 

depth of soil where 53.33% & 80% samples were medium in range(10-20ppm) 

of S. The maximum samples of Fe (<4.5ppm) & Zn (<0.6ppm) found in low 

category; where as 10% samples under high category of Zn in 0-90 cm depth 

of soil.   Mn (83.33%) & Cu(53.33%)  is deficient in 0-30cm depth of soil   .  

Among high range of nutrients only 100% soil samples in K were found. The 

maximum yield 10.51Mrecorded in 0-90cm depth of soil with 227.65 

fruit/tree. The maximum numbers of fruits was recorded in sample 0-90 cm. It 

might be due to high nutrient status of nutrients in general and more available 

K, Ca, Mg and Cu in orchard soil and P, K, Ca, Mn and Cu in leaves these 

results are conformity Karla et al. (1989). 

 

Keywords: sweet orange, soil depth, macro and micro nutrients, Jalna district. 
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INTRODUCTION 

Sweet orange (Citrus sinensis L.) belongs to the family Rutaceae and originated in 

China. It is grown in tropical and subtropical climate in the world for their sweet fruits 

which can be eaten fresh or processed to obtain juice. Fruit juice is given in fevers and 

jaundice and also for curing diseases like dysentery, anemia, scurvy and beriberi. The 

fruit is low in calories, contains no saturated fats and cholesterol, but is rich in dietary 

fibres and pectin. Sweet orange fruit is an excellent source of vitamin C (35 mg/100 

g). The fruit is also used to preparation of desserts, jams and jellies. Dried orange 

blossoms and leaves are used as herbal tea. 

In India citrus grown in area 846 thousand ha. and the production 7464 thousand MT 

with the productivity 8.80 MT/ha. (Anonymous 2011). Maharashtra is the largest 

producer of sweet orange in the country and contributes to about 49% of the total 

production. Maharashtra state produces 0.65 million MT sweet orange from an area of 

0.11 million. ha with the productivity of 6.1 MT/ha. the major sweet orange 

producing belts in the states are Ahemadnagar, Aurangabad, Jalna, Jalgaon, Amravati 

and Pune. (NHM 2013). Sweet orange is grown widely in different districts of 

Maharashtra, but Jalna, Aurangabad, Nanded and Parbhani are the major area in 

production, among them Jalna is dominant in area and production (Karegaonkar et al. 

2011).   

In Jalna district of Maharashtra area under sweet orange is 18,028 ha. with the 

production 1,91,145 MT and productivity is 10,600 kg/ha. (M.A.C.P. 2008-2013). 

The long warm to hot dry summers and medium cool winters prevailing in this district 

is suited for the best quality sweet orange production. 

In Jalna district Mrig bahar (monsoon blossom) which matures in December to January 

has great potential for export at present fruit consignments are being exported to 

neighboring countries by road without cooling and any other treatments. For distant 

markets of Europe, Gulf and South East Asia exported every year. The export of sweet 

orange from the region is increasing every year on account of higher price realized by 

farmers and facilities required for export of sweet orange are developed at Jalna.  

One of the main reasons for low sweet orange orchard productivity in the soils of 

Marathwada region is multiple nutrient deficiencies. The soils of this region are 

mostly derived from basaltic parent material and are commonly deficient in multiple 

nutrients, including N, P, Fe, Mn, and Zn (Srivastava et al. 2009). 

 

 

MATERIALS AND METHODS 

The present investigation was carried out to study the nutrient status of soil of sweet 

orange orchards of Jalna district. Representative soil samples and yield data were 

collected randomly from orchard located in different talukas of Jalna district during 

year 2014-2015. 

Ninety sweet orange orchards were selected and one soil samples were collected from 

each orchard. Sampling was done 0-30cm (30 samples), 0-60 (30 samples), 0-90 

cm(30 samples). These soil samples were brought to laboratory, air dried, ground and 

passed through a 2mm sieve and analyzed for physical, chemical characteristics and 

various nutrient levels were determined.  



To Study the Effect of Different Soil Depth in Relation to Yield of Sweet Orange of Jalna 17 

Soil pH was determined from (1:2:5) soil water suspension ratios using digital pH 

meter (Jackson, 1973). EC was determined in supernatant solution of soil: water 

suspension (1:2.5) using digital direct read conductivity bridge, and expressed in dsm-

1 (Jackson, 1973). Organic carbon  was determined by modified method of Walkley 

and Black (Jackson, 1973). Available nitrogen was determined by Alkaline 

Permanganate method as described by Subbhia and Asija, (1956). Available 

phosphorus was extracted from soil with 0.5 M sodium carbonate as an extracting 

agent and determined using double beam US-VIS spectrophotometer with Olsen’s et 

al. (1954). The available ‘K’ was extracted with the neutral normal ammonium 

acetate an extractant and the potassium in extract was determining using Flame 

photometer (Jackson, 1967). It will be determined by versanate titration method 

(Jackson, 1979) It was determined by Tebidimetric method by using 1:5 soil and 

extracted 0.15 % CaCl2 solution on UV- Spectrophotometer at 340 nm wavelength, 

(Williams & Steinberg 1959). For determination of micronutrients 20 gm of soil was 

weighed and transferred in conical flask. 40 ml of 0.005 M DTPA extractant was 

added to it shaked for two hours on mechanical shaker. The sample was then filtered 

through Whatman No 42 filter paper and use for measurement of Mn, Zn and Cu 

using atomic absorption spectrophotometer. 

 

 

RESULT AND DISCUSSION 

Nutrient value for different nutrient content in soils of sweet orange orchards were 

calculated and these values are compared with the standard nutrient values for 

difference nutrients given by Rammamoorthy and Bajaj (1996). After comparing the 

nutrient values it was observed that the sweet orange orchards of Jalna district falls in 

the category, ‘Low’ for ‘N’, ‘P’ and ‘Zn’ while, the medium for ‘S’ and high for ‘K’, 

‘Ca’, ‘Mg’ and ‘Cu’. The soils of Marathwada in general are low for ‘N’, ‘P’, and 

‘Zn’ and medium for ‘S’ while high in ‘K’ and ‘Cu’ it has been well documented and 

supported with the findings of Chavan et. al. (1980), Maleshwar and Randhawa 

(1978). 

 

The data regarding soil nutrient status at depth 0-30 cm, 0-60 cm and 0-90 cm are 

presented in Table. 

 

The data in Table 1 revealed that the pH of soils at 0-30 cm depth was ranged from 

7.8 to 8.2 with an average value of 8.1.where as the pH of soils at 0-60 cm depth was 

ranged from 7.7 to 8.5 with average value of 8.04.  and at 00-90 cm depth the pH of 

soils was varied from 7.6 to 8.2 with an average value of 7.91.   

 

The EC of orchard soils was ranged from 0.14-0.96 (dsm-1) at 0 - 30 cm depth it 

varied from 0.17 to 0.96 with an average value of 0.4. At 0 - 60 cm depth it varied 

from 0.25 to 0.61 with an average value of 0.42. and at 0-90 cm depth the EC of soils 

was varied from 0.14 to 0.90 with an average value of 0.98.  
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The organic carbon content at 0 -30  cm depth was ranged from 0.07 -0.38 with an 

average value of 0.23, whereas 0 - 60 cm depth was varied from 0.19 to 0.61 with an 

average value of 0.34 and 0 - 90 cm depth was varied from 0.12 to 0.6 with an 

average value of 0.29.  

 

At the depth of 0 – 30 cm 53.33 % samples found in very low category where as in 0 -

60 cm depth 83.33 % samples found in low category also in 0-90 cm depth 53.33% 

samples found low in  organic carbon. 

 

The available Nitrogen content is found maximum 119.25(kg/ha) and 118.27 kg/ha at 

the depth of 0 – 60 cm & 0- 90 cm respectively. The available Phosphorous is found 

low & very low category, in the depth of 0 -90 cm  63.33 % samples found in low 

category in the range of 8.6 to 22.42 kg/ha. The available potassium is very high in all 

samples ranges from 370 – 612 kg/ha. 

 

About sulphur 80% & 53% samples found in medium range (10 – 20 ppm) in the 

depth of  0-90 cm & 0-60% respectively; where as 100% sample found in low 

category in 0 -30cm depth. 

 

In all depth of soil maximum soil samples deficient in ferrous and zinc; in 0-90cm 

depth 73% Fe & 80 % Zn; in 0-60cm depth 66.66%Fe , 53.33% Zn  and  0-30 cm 

depth 76.66% Fe , 90% Zn samples deficient. But in 0-90 cm depth and  0-60cm 

depth zinc observe in high range by 10% &13.33% respectively. 

 

The Calcium Carbonate content generally high in all soils. Found that 26.66 %, 53.33 

% & 66.66 % soil observed >10% CaCO3 in 0-90cm, 0-60 cm &0 -30 cm soil depth. 

 

The average fruit yield  in  0 -60 cm depth  is 9.81 ton/ha and  0 -90 cm depth  10.51 

ton /ha. But no of fruits per plant is 230.2 & 227.65 respectivly. 

 

The maximum number of fruits  was recorded in sample 0-90 cm depth . It might be 

due to high nutrient status of nutrients in general and more available K, Ca, Mg and 

Cu in orchard soil and P, K, Ca, Mn and Cu in leaves these results are conformity 

Karla et al. (1989). 

 

 

Table 1: Ranges and means of chemical & nutritional properties of soil samples 

 
Sr. No Properties Range observed Mean 

 Soil Depth 0-30 cm 0-60 cm 0-90 cm 0-30 cm 0-60 cm 0-90 cm 

1 pH 7.8-8.2 7.7 -8.5 7.6 – 8.2 8.1 8.04 7.91 

2 EC 0.17 -0.96 0.25 -0.61 0.14 – 0.90 0.40 0.42 0.68 

3 Organic Carbon (%) 0.07-0.38 0.19 – 0.61 0.12 – 0.6 0.23 0.34 0.29 

4 Avail Nitrogen (Kg/ha) 35.64-131.48 65.74 – 211.06 47.52 – 237.6 79.92 119.25 118.27 

5 Available Phosphorus (Kg/ha) 10.65-22 8.9 -23.6 8.6 – 22.42 13.86 15.97 16.43 

6 Available Potassium (Kg/ha) 370-488 371 -612 390 - 611 472 489.16 417.16 
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7 Sulphur (ppm) 2 – 9.6 7.6 -12.6 6.85 – 14.6 6.54 10.14 11.30 

8 DTPA extractable Fe (ppm) 0.3 -5.6 0.3 -5.6 2.1 – 6.2 2.69 3.57 3.67 

9 DTPA extractable Mn (ppm) 0.04-3.1 0.39- 2.39 2.03 – 3.15 1.16 1.85 2.12 

10 DTPA extractable Zn (ppm) 0.06-2.03 0.21 – 2.2 0.45 – 2.2 0.56 0.80 0.58 

11 DTPA extractable Cu (ppm) 0.55- 2.65 0.5 – 2.08 1.86 – 3.6 1.6 1.84 2.40 

12 CaCO3 (%) 6.2 -18.7 2.1 – 19.7 3.2 – 18.2 12.91 10.75 9.30 

13 Yield (qt/ha) 6.7 – 8.6 8.00 – 12.8 7.9 -12.8 7.61 9.81 10.51 

14 No of Fruit /tree 179 – 227 183 - 295 171 - 314 213.47 230.2 227.65 

  

Table 2(a): Characterization of soil for macronutrient status 

 
Soil 

depth  

(cm) 

Organic Carbon Available Nitrogen Available Phosphorous Available Potassium 

Range VL L M MH H VH VL L M MH H VH VL L M MH H VH VL L M MH H VH 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

0-30 16 
(53.33) 

12 
(40) 

2 
(6.66) 

0 0 0 28 
(93.33) 

2 
(6.66) 

0 0 0 0 22 
(73.33) 

8 
(26.66) 

 

0 0 0 0 0 0 0 0 0 30 
(100) 

0-60 1 

(3.33) 

25 

(83.33) 

3 

(3.33) 

0 0 0 26 

(86.33) 

4 

(13.33) 

0 0 0 0 12 

(40) 

18 

(60) 

0 0 0 0 0 0 0 0 0 30 

(100) 

0-90 6 
(20) 

16 
(53.33) 

8 
26.66 

0 0 0 22 
(73.33) 

8 
(26.66) 

0 0 0 0 11 
(36.66) 

19 
(63.33) 

0 0 0 0 0 0 0 0 0 30 
(100) 

VL- very low; L- low; M- medium; MH- moderately high; H- high; VH-very high 

 

 

Table 2(b): Characterization of soil for micronutrient status 

 
 Sulphur (ppm) Ferrous (ppm) Manganese (ppm) Zinc (ppm) Copper (ppm) 

 High Medium Low High Medium Low High Medium Low High Medium Low High Medium Low 

Range >20 10-20 <10 >18 4.5-18 <4.5 >8 2-8 <2 >1.8 0.6 -1.8 <0.6 >0.8 0.2 -0.8 >0.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

0-30 0 0 30 
(100) 

0 7 
(23.33) 

23 
(76.66) 

0 5 
(16.66) 

25 
(83.33) 

0 3 
(10) 

27 
(90) 

0 14 
(46.66) 

16 
(53.33) 

0-60 0 16 
(53.33) 

14 
(46.66) 

0 10 
(33.33) 

20 (66.66) 0 18 
(60) 

12 
(40) 

0 14 
(46.66) 

16 
(53.33) 

0 20 
(66.66) 

10 
(33.33) 

0-90 0 24 

(80) 

6 

(20) 

0 8 

(26.66) 

22 

(73.33) 

0 29 

(96.66) 

1 

(3.33) 

3 

(10) 

3 

(10) 

24 

(80) 

0 25 

(83.33) 

5 

(16.66) 
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