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INTRODUCTION 
 

Withania somnifera is a small herb grown in colder 

zones and native habitat is covering perennial. The native 

habitats include open areas and possess properties similar 

to that of ginseng. It can be grow in pots two centimeters 

deep once the air temperature becomes suitable for 

growth. Exposure to sun, good draining area and slightly 

alkaline sandy soil is good for the development of this 

herb. Flowers and fruits appear after or during the first 

year of seeding and short, gray branched hairs cover the 

plant. Leaves are opposite the flowering shoots and 

possess distinct odor. The roots offers characteristics 

smell and leaves can be used to produce insect 

repellent.
[1-5]

 

 

The residual effect of fertilizer gives essential 

components to the sequential crop and nutrients 

remaining as residue after major crop offers beneficial 

effects to the next crop. The minor nutrients available 

after first crop help to grow second (sequential) crop. 

Soluble nitrogen as residual fertilizers offers maximum 

effects in the high yields of second crop.
[6-8]

 The 

approaches of residual fertilization and sequencing crop 

offers several advantages as depicted in Figure 1. 

 

 
Figure 1: Advantages of utilization of residual 

fertilizers in sequencing crop. 

 

AIM AND OBJECTIVES 

To observe effects of FYM, FYM+Urea and Urea as 

residual fertilizers on the growth and yield of Withania 

somnifera as second (sequential) crop.  

 

MATERIAL AND METHODS 
 

Uraria picta Desv. ex DC. was used as major crop that 

after Withania somnifera was grown as sequence 

(second) crop using residual fertilizers of first crop. 

Fresh mature seeds of Uraria picta Desv. ex DC. were 

collected from healthy plants grown in Garden of 
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ABSTRACT 
 

The residual effect of fertilizer provides favourable response of crops and helps to supply major nutrients to the 

sequential crop. The secondary and minor nutrients may also remain available after first crop which offers 

beneficial effects to the second (sequential) crop. Soluble nitrogen fertilizers offer maximum residual effects in the 

high yields of second crop. The uses of fertilizers for two crop in sequencing manner one after another reduces 

excessive utilization of fertilizers thus decreases chances of adverse effects associated with high amount of 

fertilizers. The approach of sequencing or residual fertilizers also reduces cost of cultivation and maintains soil 

fertility. Considering these all facts we planned a study to observe effects of FYM, FYM+Urea and Urea on the 

Uraria picta and then the remaining residual fertilizer on the growth and yield of the Withania somnifera which 

grew as second crop. Study observed appreciable response of residual fertilizers (FYM, FYM+Urea and Urea) on 

the growth and yield of sequential crop of Withania somnifera  
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National Vrkshayurveda Research Institute, Jhansi, 

India.  

 

Fertilizers 

Urea was applied @ 100mg N/kg Soil, FYM was given 

@ 96.59 gm/pot and FYM+Urea used in 50:50 of 

Nitrogen. Each pot (including control) was given 2.89 

gm single super phosphate and 0.77gm muriate of 

potash.  

 

Procedure 

Seeds of first crop were sown at the depth of 0.5cm in 

raised bed prepared with the red soil of garden in the 

month of May. Watering was done at an interval of one 

day, after 60 days, seedlings were uprooted carefully 

from raised beds and planted in pots filled with red and 

black soil.  

 

After harvesting of Uraria picta Desv. ex DC 45 days 

old seedlings of Withania somnifera Dunal were planted 

in order to assess the residual value of the applied 

fertilizer to the preceding crop of Uraria picta Desv. ex 

DC. After six months of transplantation residual crop 

was harvested and study protocol was set up into four 

different treatments as follow: 

 

Treatments 

1. Control (No N) 

2. Urea - N only 

3. FYM + Urea (N used in 50:50 ratio from both the 

sources) 

4. FYM only 

 

RESULTS AND DISCUSSION 
 

Effects of residual fertilizers in crop yield 

Root yield in Withania somnifera Dunal was found to be 

significantly higher than control as depicted in Table 1.  

 

Table 1: Residual effect of FYM, FYM+Urea and Urea alone on the root yield & seeds yield of Withania 

somnifera Dunal. 
 

Treatments Root yield (gm/pot) Seeds yield (gm/pot) 

Black Soil 

1. Control 2.84 6.42 

2. FYM alone 5.27 12.44 

3. FYM+Urea 6.87 15.53 

4. Urea alone 4.13 10.32 

Red Soil 

1. Control 1.42 3.16 

2. FYM alone 2.13 8.31 

3. FYM+Urea 4.04 9.71 

4. Urea alone 2.27 7.66 

 

The treatment of FYM+Urea obtained highest root yield 

(6.87 gm/pot) in black soil amongst the different 

treatments followed by FYM and urea alone. Lowest root 

yield was recorded with the control. 

 

The treatment of FYM+Urea obtained highest root yield 

(4.04 gm/pot) in red soil amongst the different treatments 

followed by urea alone and FYM alone. Lowest root 

yield was recorded with the control. 

 

The productivity and fertilization capacity was observed 

higher in black soil as compared to the red soil. However 

maximum yield was observed with FYM+Urea 

combination in both the soil (Figure 1). 

 

 
Figure 1: Comparative effects of residual fertilizers in crop yield in both red and black soil. 
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Effects of residual fertilizers in soil parameters 
Higher root yield in case of FYM+Urea could be due to 

the higher uptake of available-N which has been 

reflected by the lower available-N in post harvest soil 

analysis as depicted in Table 2. 

 

Table 2: Residual effect of FYM, FYM+Urea and Urea alone on the post harvest soil after the harvesting of 

Withania somnifera Dunal. 
 

Treatments 
E.C.  

(m hos/cm) 
pH 

Organic Carbon  

(%) 

Available-N  

(mg/kg) 

Available- 

P (mg/kg) 

Available-K  

(mg/kg) 

Black Soil 

1. Control 0.145 8.31 0.94 128.00 8.59 238.05 

2. FYM alone 0.143 8.35 1.06 146.96 8.84 250.47 

3. FYM+Urea 0.123 8.36 1.00 138.41 9.02 213.81 

4. Urea alone 0.146 8.29 1.42 152.95 8.86 244.77 

C.D. at 5% 0.004 NS NS 3.83 NS 10.97 

Red Soil 

1. Control 0.082 8.43 0.40 89.51 3.89 164.13 

2. FYM alone 0.083 8.68 0.44 98.78 4.74 150.89 

3. FYM+Urea 0.083 8.63 0.42 95.50 4.36 173.50 

4. Urea alone 0.085 8.69 0.47 109.61 4.31 163.11 

CD (p=0.05) NS NS NS NS NS 4.94 

 

In red soil higher root yield in urea treated soil could be 

due to the higher available-N in post harvest soil. In 

black soil higher seeds yield reflected by lower 

available-N which could be due to higher N-uptake by 

the crop.  

 

The pH was found to be slightly higher side among 

different treatments in both the soils after harvesting the 

crop.  

 

Organic carbon in both types of soils was found to be 

higher may be due to the use of FYM and other organic 

materials.  

 

The available-N was recorded higher side in treated soil 

than control group. The most suitable soil conditions 

under organic sources might have helped the 

mineralization of soil N leading to build up of higher 

available N.
[9,10]

 

 

Available-P was recorded slightly higher in treated soils 

than the control may be due to the greater mobilization 

of native soil P in the soils.  

 

Available-K was found to be significantly higher with 

the treated soils may be due to the direct addition of K 

through FYM and also the added N fertilizers to the 

available pool of the soil.
[11,12]

 

 

CONCLUSION 
 

Study concluded that FYM+Urea in 50:50 ratio of N is 

best for increasing the crop yield of succeeding crop of 

Withania somnifera Dunal which was grown as the 

residual crop after the Uraria picta Desv. ex DC. FYM 

and urea alone were at par with respect to crop yield, soil 

fertility status also enhanced with the use of FYM+Urea, 

FYM and Urea alone. The results obtained in these trials 

would be helpful to evolve agro technique of rotation 

crop or sequential crop using residual fertilizers. Study 

observed appreciable response of residual fertilizers 

(FYM, FYM+Urea and Urea) on the growth and yield of 

the sequential crop of Withania somnifera.  
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