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Introduction

Phosphorus (P) is the most important nutrient 
for best growth and yield of plants. Phosphorus 

makes plant dry matter of about 0.2 %. Our soils con-

tain P but 95-99% is fixed in soil, which is unavailable 
to plant (Bhattacharya et al., 2013). Phosphorus me-
tabolism is due to its essentiality (Abel et al., 2002). 
Enzymatic reactions and metabolic pathway are regu-
lated by phosphorus (Theodorou and Plaxton, 1993). 
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Organic and mineral phosphorus are two pools of the 
soil P present in soil. Of the total soil P approximately 
20 to 80% is in organic form that mainly consists of 
phytic acid (Richardson, 1994).

Mycorrhizal fungi are soil beneficial microorganism 
and have a symbiotic association with roots of the crop 
plants (Sharma, 2003). Yield and growth of chickpea 
plants in P deficient soil have been improved where 
mycorrhiza fungi were inoculated (Zaidi et al., 2003). 
Mycorrhiza fungi increase the uptake of P in many 
plants but its availability gets decreased by application 
of P fertilizers (Grant et al., 2005). Mycorrhiza fun-
gi play important role in microbial activity, nutrients 
dynamics and plant ecology. These fungi are like oth-
er beneficial microorganisms such as P solubulizing 
bacteria (Panhwar et al., 2009) and N fixing bacteria 
(Naher et al., 2009). Wheat grain yield, plant biomass 
and higher P concentration were recorded where my-
corrhiza were applied (Al-Karaki et al., 2004). Myc-
orrhiza fungi form a network in plant roots for en-
hancement of nutrients movement and enable plants 
more tolerance to environmental stresses (Minaxi et 
al., 2013). Mycorrhizal fungi are currently well rec-
ognized as bio-fertilizer, for the control of root path-
ogens, bioremediation and increase in plant biomass 
and nutrient content (Kumar et al., 2009). The mech-
anism of root infection is different for both types of 
mycorrhiza as the ectomycorrhiza infect the roots of 
forest trees while endomycorrhiza infect roots of agri-
culture crops (Tisdale et al., 1995).

Decomposition of many organic materials by earth-
worms to vermicompost has been known as a cheap-
er and environment friendly process (Mathivanan 
et al., 2013). It is a rich source of different essential 
nutrients which improve overall soil condition and 
promote yield and growth of plant (Pezeshkpour et 
al., 2014). Vermicompost finally converts to high-
ly decompose organic materials which improve soil 
physical and chemical properties (Atiyeh et al., 2002; 
Arancon et al., 2004). Small amounts of vermicom-
post are required for better crop growth and yield than 
conventional compost because of their good quality 
(Atiyeh et al., 2000). Vermicompost contain differ-
ent types of soil beneficial microbes that can improve 
plant growth through vitamins, hormones and anti-
bodies (Lourduraj, 2006). Vermicompost containing 
different enzyme which are responsible for degrading 
of large organic molecule for enhancement of further 
microbial activity (Gupta, 2003). Vermicompost mak-

ing is an easy method to improve soil properties and 
crop yield (Reddy and Reddi, 2002).

Wheat (Triticum aestivum L.) serves as a staple food 
for the world (Yongqing et al., 2005). In Pakistan it 
is grown by about 80% of the farmers, approximately 
equal to 40% of the total cultivated area (Coleman 
and Faruquee, 1996). It is grown in almost all prov-
inces of Pakistan. In Pakistan it is sown on an area 
of 9151 thousand hectares producing 25980 thousand 
tons of wheat grains with an average yield of 4054 
kg ha-1 (Pakistan Bureau of Statistic, 2013-2014). In 
Khyber Pakhtunkhwa, an area of 777 thousand hec-
tares was planted to wheat crop with a total produc-
tion of 1362 thousand tons (Crop Statistic of Khy-
ber Pakhtunkhwa, 2013-2014). Keeping in view the 
significant role of mycorrhiza and vermicompost in 
improving soil properties and crop production, an ex-
periment was conducted to investigate the effect of 
mycorrhiza inoculation with vermicompost on yield 
and P uptake of wheat crop in alkaline calcareous soil 
in Khyber Pakhtunkhwa. 

Materials and Methods

A pot experiment was conducted in the Institute of 
Biotechnology and Genetic Engineering, The Uni-
versity of Agriculture Peshawar under natural condi-
tions to evaluate the effect of mycorrhiza inoculation 
with and without vermicompost on P uptake and 
yield of wheat. Five kg of soil was taken in each pot. 
There were eight treatments with four replications. 
Total of eight seeds of wheat variety Siran were sown 
initially and were thinned to four plants pot-1 after 
germination. Pots were rearranged on weekly basis to 
maintain uniformity among pots. Vermicompost was 
used as source of P on basis of its P concentration 
at recommended level of 90 kg P ha-1 (98 g vermi-
compost  pot-1), sulphate of potash was applied as a 
potassium source @ 60 kg ha-1 (0.3 g sulphate of pot-
ash pot-1). Urea and vermicompost were applied as ni-
trogen sources @ 120 kg ha-1. Three split doses were 
used to apply nitrogen. A wooden box having size of 
three feet length, two feet width and depth respective-
ly was filled with soil, straw and animal dung at ratio 
of 1:2:1. At least 5000 of earthworms two species Ei-
senia fetida and Pheretima posthuma were added in the 
box for vermicomposting. The prepared compost was 
analyzed for nutrients concentration (Table 1). The 
following treatments combinations were used during 
the experiment. Treatment 1) control (no fertilizer), 
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Treatment 2) N & K as basal dose, Treatment 3) N, P 
& K 120,90 & 60 kg ha-1, Treatment 4) Mycorrhiza 
alone treatment (M), Treatment 5) Vermicompost @ 
half of recommended dose (VC-I), Treatment 6) My-
corrhiza+Vermicompost @ half of recommended dose 
(M+VC-I), Treatment 7) Vermicompost @ full rec-
ommended dose (VC-II), Treatment 8) Mycorrhiza 
+Vermicompost @ full recommended dose (M+VC-
II). The properties of vermicompost used for the ex-
periment shown in Table 1.

Table 1: Characteristics of vermicompost under investi-
gations
Properties Unit Values
pH (1:5) - 7.4
ECe (1:5) (d S m-1) 2.6
Total Nitrogen % 0.39
AB-DTPA extractable P mg kg-1 2310
AB-DTPA extractable Zn mg kg-1 4.66
AB-DTPA extractable Cu mg kg-1 1.64
AB-DTPA extractable Fe mg kg-1 7.07
AB-DTPA extractable Mn mg kg-1 17.24

Spores of mycorrhiza were isolated from ongoing 
crop of berseem and were used as inoculums in this 
experiment. Total of 100 mycorrhizal spores were in-
oculated with seeds at sowing time uniformly in each 
pot of mycorrhizal inoculation.

Wheat Yield and Nitrogen, Phosphorus Uptake
Grain yield pot-1 of wheat was noted in each treatment 
after threshing. Hundred grains weight of wheat was 
noted by randomly counting grains from each treat-
ment and weighted with the help of sensitive elec-
tronic balance. Plant N and P uptake by wheat were 
calculated from plant concentration of N and P by 
using the following formula:

Isolation of Mycorrhiza Fungi
Mycorrhizal spore’s density of soil was determined 
by wet sieving and decanting method of Gerdemann 
and Nicolson (1963). Wheat rhizosphere soil of 100 
g was added to a beaker along with 200 ml of dis-
tilled water. The flask was shaken for 30 minutes and 
kept it in undisturbed condition for 24 hours. After 
that heavier particles were allowed to settle down. 
After that decanted suspension through 250 µm, 75 

µm and 45 µm sieves consequently. Whole residues 
were collected on 45 µm sieves. Spores were mounted 
on a slide and were observed under the microscope 
and photographed. Needle was used to pick up spores 
and a drop of Canada balsam was added to the slide. 
Cover slip was used to cover these specimen Hall and 
Fish (1979) and Schenck and Perez (1990). Standard 
method of Stahl and Christensen (1982) was used for 
calculating spores density. 

Estimation of Mycorrhiza Fungal Infection Intensity 
in Wheat Roots
Roots of plants under investigation were cut, col-
lected, preserved in the formalin acetic acid solution. 
The procedure given by Phillips and Hayman (1970) 
was followed for staining fungal structures with some 
modifications for non-pigmented roots. Root pre-
served in 70% alcohol was carefully washed with tap 
water. Cytoplasm and most of the host nuclei were 
eliminated by heating the roots for 5 to 10 minutes 
in 10% KOH solution. The roots were again washed 
with water and dried on filter paper. The roots were 
stained in 0.025% Methylene blue for 3 to 5 minutes. 
For evaluation of root infection intensity the proce-
dure of Giovannetti and Mosse (1980) was followed. 

Microphotographs of the best selected slides were 
preserved for record. 

Statistical Analysis
The data was statistically analyzed through analysis of 
variance (ANOVA). The variation among the treat-
ments were compared using LSD-test of significance 
(p≤0.05) (Steel and Torrie, 1980).  

Figure 1: Percent increase over control in grains as affected by 
mycorrhiza inoculation with vermicompost
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Results and Discussion

Wheat Grain Yield 
Statistical analysis of the data showed that grain yield 
was affected significantly (P ≤0.05) by inoculation of 
soil with mycorrhiza along with vermicompost to the 
soil in pot. Mean values for the grains yield showed 
that the highest grain yield of 15 g and 14.7 g pot-1 
with the increase of 91% and 86%, respectively (Figure 
1), were recorded by soil inoculation with mycorrhiza 
along with vermicompost to the soil in pots applied at 
half and full recommended levels followed by treat-
ments of mycorrhiza inoculation and N, P & K treat-
ments. In control treatment the minimum grain yield 
of 7.88 g pot-1 followed by N & K treatment which 
was 10.56 g pot-1. Pezeshkpour et al. (2014) presented 
similar findings who stated that inoculation of myc-
orrhiza fungi showed more significant effect on grain 
yield followed by vermicompost and bacteria treat-
ment. Similarly, Shishehbor et al. (2013) showed that 
grain yield was significantly affected by interaction of 
Azotobactor and vermicompost. Highest grain yield 
was recorded in the treatments where vermicompost 
was applied along with azotobactor. 

Total Dry Matter Yield
Data for total dry matter yield (Table 2) was affected 
significantly (P ≤ 0.05) by soil inoculation with myc-
orrhiza along with vermicompost application. Results 
showed that maximum root dry matter yield of 36.28 
g and 36.20 g pot-1 were recorded by soil inoculation 
with mycorrhiza along with vermicompost at half 
and full recommended doses of vermicompost. These 
treatments increased total dry matter yield by 104% 
and 103 % (Figure 2) followed by NPK, and vermi-

compost @ full recommended, respectively. The low-
est total dry matter yield of 17.83 g pot-1 was noted 
in control treatment followed by N & K treatment 
which was 23.37 g pot-1. These results are in accord-
ance with the findings of Shishehbor et al. (2013) who 
noted that total dry matter were affected significant-
ly by mycorrhiza inoculation with vermicompost and 
azotobactor. Inoculation with G. intraradices signifi-
cantly increased total dry matter yield of maize. Sim-
ilarly, Mahesweri et al. (2006) stated that inoculation 
of mycorrhiza along with vermicompost or rhizobium 
showed highest yield than non-inoculated treatment 
with mycorrhiza and control treatments.

Figure 2: Percent increase over control in total dry matter as 
affected by mycorrhiza inoculation with vermicompost

Wheat Straw Yield 
Statistical analysis for straw yield (Table 2) was affect-
ed significantly (P ≤ 0.05) by mycorrhiza inoculation 
with vermicompost. Findings revealed that the high-
est straw yield of 21.5 g, and 21.24 g pot-1 were re-
corded by inoculation of mycorrhiza inoculation with 

Table 2: Vermicompost and mycorrhiza effect on wheat grains, total dry matter, straw yields and hundred grains 
weight

Treatments Grain 
Yield

Total dry 
matter

Straw 
Yield

Roots dry 
weight

100 grains 
weight

--------------------- Yield (g pot-1) ----------------------- ( g )
Control (no fertilizers) 7.88 e* 17.83 f* 9.95 e* 3.2 e* 3.67 f*

N & K as basel dose 10.56 d 23.37 e 12.1 d 3.91 d 3.92 e
N, P and K 14.12 b 34.38 b 20.26 ab 4.86 bc 4.49 b
Mycorrhiza (M) 14.13 b 32.43 c 18.30 c 4.84 bc 4.55 ab
Vermicompost @ half of recommended dose (VC-I) 12.82 c 30.84 d 18.02 c 4.97 bc 4.19 d
M + VC-I 15.03 a 36.28 a 21.24 a 5.61 a 4.64 a
Vermicompost @ full recommended dose (VC-II) 13.84 b 33.18 bc 19.34 bc 4.34 cd 4.35 c
M + VC-II 14.70 a 36.20 a 21.50 a 5.41 ab 4.61 a
LSD ( P≤0.05 ) 0.357 1.47 1.46 0.606 0.1043

* Means with different letter(s) in columns are significantly different at P ≤ 0.05
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Table 3: Plant N and P uptake and mycorrhiza spores density and root infection intensity as influenced by mycorrhiza 
inoculation with vermicompost
Treatments N Uptake P Uptake Soil spores density Root infection 

intensity 
--------- (g pot-1)---------- per 10 g soil %

Control (no fertilizers) 0.167 d* 0.018 e* 19.5 g* 11.5 f*

N & K as basel dose 0.27 cd 0.025 e 26.0 fg 13.25 f
N, P and K 0.498 b 0.062 bc 27.5 ef 17.5 e
Mycorrhiza (M) 0.511 b 0.073 ab 42.75 bc 34.75 c

Vermicompost @ half of recommended dose (VC-I) 0.384 bc 0.034 de 33.5 de 16.75 e

M + VC-I 0.712 a 0.088 a 58 a 46 b
Vermicompost @ full recommended dose (VC-II) 0.447 b 0.051 cd 36 cd 24.25 d

M + VC-II 0.681 a 0.093 a 45.75 b 57.75 a
LSD ( P≤0.05 ) 0.1297 0.0216 7.25 3.07

* Means followed by different letter (s) are significantly different at P≤0.05

full and half doses of vermicompost, followed by N, P, 
K and vermicompost @ full recommended dose treat-
ments, respectively over control treatment, while the 
lowest straw yield of 9.95 g pot-1 was noted in control 
followed by N & K treatment which was 12.1 g pot-1. 
Vermicompost is a type of product obtained by rapid 
biological degradation of organic material by micro-
organism and earthworms. These organic wastes are 
disintegrated and utilized by earthworms and micro-
organism for their survival. Vermicompost contains 
more quantity of nutrients, which are slowly released 
to plants. Mycorrhiza hyphae make an access to these 
nutrients and solubilize them by creating favora-
ble environment through releasing of organic acids. 
Mycorrhiza hyphae have a relatively small diameter 
for nutrients absorbance to increased straw yield of 
wheat. Jan et al. (2014) reported similar result, which 
showed that straw yield was significantly increased 
over control treatment by inoculation of mycorrhiza 
fungi with rock phosphate enriched compost which 
were statistically similar.

Roots Dry Weight 
Statistical analysis of the data showed that roots dry 
weight were affected significantly (P ≤ 0.05) by in-
oculation of mycorrhiza with vermicompost. Result 
showed that the highest roots dry weight of 5.61 g 
pot-1 was noted in mycorrhiza with half dose of ver-
micompost treatment, followed by mycorrhiza with 
full dose of vermicompost treatment, while the lowest 
roots dry weight of 3.2 g pot-1 was noted in control, 
followed by N & K. Akhzari et al. (2015) reported 
same results who stated that mycorrhiza inoculation 
with vermicompost have highest roots dry weight as 

compare with non-inoculated mycorrhiza, vermicom-
post treatment and control treatments. These results 
are similar with the result of Adhikary (2012) who 
represented that vermicompost enhanced vegetative, 
root and shoot growth and also change root morphol-
ogy such as increased number of branches in root. 

Hundred Grains Weight 
Data in Table 3 showed that the hundred grains 
weight was affected significantly (P ≤ 0.05) by my-
corrhiza inoculation with vermicompost. Results 
showed that maximum 100 grains weight of 4.64 g 
and 4.61 g were recorded by mycorrhiza inoculation 
with vermicompost treatments, respectively followed 
by mycorrhiza inoculation and N, P and K treatments, 
respectively. The lowest 100 grains weight of 3.67 g 
was noted in control treatment. Vermicompost con-
tains nutrients which were slowly available to plant, 
so mycorrhiza fungi help in their availability for plant 
growth and yield. So, because of application of ver-
micompost along with mycorrhiza increased grains 
weight. Shishehbor et al. (2013) reported that hun-
dred grains weight was significantly enhanced over 
control treatment by inoculation of mycorrhiza with 
vermicompost and azotobactor.

Data regarding plant N and P uptake was significantly 
(P ≤ 0.05) affected by inoculation of mycorrhiza with 
vermicompost are shown in Table 3. Results revealed 
that maximum plant N uptake of 0.172 g and 0.681 
g pot-1 were noted by inoculation of mycorrhiza with 
vermicompost at half and full recommended doses of 
vermicompost treatments, respectively. Uptakes of N 
were 324.27% and 305.94% (Figure 3) over control
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Figure 3: Percent increase over control in N uptake as affected 
by mycorrhiza inoculation with vermicompost

Plant Nitrogen and Phosphorous Uptake
treatment, followed by mycorrhiza fungi inoculation, 
N, P & K and vermicompost @ full recommended 
dose, respectively. The lowest plant nitrogen uptake of 
0.167 g pot-1 was recorded in control treatment fol-
lowed by N & K treatment. Adhikary (2012) reported 
same results that uptake of macronutrients such as N 
and P in plants improved considerably by application 
of vermicompost with fertilizers, so there was signif-
icant increase in nitrogen uptake. Arbuscular mycor-
rhizal fungi hyphae are mainly responsible for uptake 
and assimilation of ammonium (NH+

4) ( Johansen et 
al., 1996; Turk et al., 2003). Mycorrhiza enhanced the 
uptake of nitrogen and micronutrients. Mycorrhiza 
fungi extend their hphae to plant roots in soil and ex-
plore to larger soil volume. Mycorrhizal association 
improves the plant growth as it increases translocation 
between root and shoot of infected plant. Maximum 
plant P uptake of 0.093 g and 0.088 g pot-1 were noted 
in mycorrhiza fungi with half and full dose of vermi-
compost treatments, respectively which was 402.9% 
and 375.67% (Figure 4) increase in phosphorous up-
take over control treatment, respectively, followed by 
mycorrhiza treatment. The lowest plant p uptake of 
0.018 g and 0.025 g pot-1 were recorded in control and 
N & K treatment, respectively followed by vermicom-
post @ half of recommended dose treatment. Similar 
results were recorded by Adhikary (2012) who stated 
that plant N, P, K and Mg uptake by rice (Oryza sati-
va) was enhanced through the combine application of 
vermicompost with fertilizer. Inoue et al. (2009) also 
suggested that mycorrhiza combine application with 
phosphatic fertilizer showed more effective growth of 
corn over rock phosphate alone or control treatment. 

Mycorrhiza Spores Density 
Mycorrhiza spores density in soil was affected signifi-
cantly (P ≤ 0.05) by mycorrhiza inoculation with ver-

micompost. Maximum spores density of 58 mycor-
rhiza fungal spores was recorded in mycorrhiza with 
half amount of vermicompost followed by mycorrhiza 
with full dose of vermicompost treatments, respec-
tively. The lowest spore’s density of 19.5 was found 
in control treatment followed by N & K treatment. 
Carrenho et al. (2007) were also showed similar re-
sults, who stated that highest root infection or root 
colonization percentage was observed in treatments 
where arbucular mycorrhizal fungi (AMF) was ap-
plied to maize crops. Carrenho et al. (2002) also use 
this maize crop to trap the microorganisms (AMF) in 
field. Adelman and Morton (1986) were also showed 
that root infection percentage and numbers of spores 
were maximum in those treatments where mycorrhiza 
inoculums were applied from the same location. Jan 
et al. (2014) reported similar results that reveal the 
maximum spores density and root colonization was 
recorded by mycorrhiza inoculation with full amount 
of compost and N & K treatment respectively. Sim-
ilarly, Habashy et al. (2008) noted that root coloni-
zation or root infection percentage and mycorrhiza 
fungal spores density gradually enhanced by inocu-
lation of mycorrhiza fungi and compost over control 
treatment. Sivakumar (2013) reported same results 
that showed mycorrhizal root colonization and spores 
density have a positive correlation with each other.

Figure 4: Percent increase over control in P uptake as affected 
by mycorrhiza inoculation with vermicompost

Mycorrhiza Roots Infection Intensity
It was evident from the data that root infection inten-
sity were affected significantly (P ≤ 0.05) by mycor-
rhiza inoculation with vermicompost. Maximum root 
infection intensity of 57.75% was noted in mycorrhiza 
inoculation with full quantity of vermicompost fol-
lowed by mycorrhiza with half dose of vermicompost 
and only mycorrhiza inoculated treatments, respec-
tively. Minimum roots infection of 11.5% and 13.25% 
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were recorded in control and N & K treatments, re-
spectively followed by N, P, K and vermicompost @ 
half of recommended dose treatments, respectively. 
Shishehbor et al. (2013) presented similar findings 
that root infection or colonization was significantly 
increased by inoculation of mycorrhiza fungi with ver-
micompost, also statistically similar with mycorrhiza 
and Azotobacoter. Root infection of G. intraradices 
and G. mosseae showed different and maximum results 
when inoculated with vermicompost. Carrenho et al. 
(2002) presented similar results which showed higher 
root infection percentage in treatments of mycorrhiza 
inoculums. Marshner and Bell (1996) noted that as 
concentration of available phosphorous increases it 
may adversely affects to root colonization of VAM 
fungi. Jan et al. (2014) reported similar results which 
showed significantly (P ≤ 0.01) highest root infection 
percentage and spores density in treatments where 
mycorrhiza was inoculated with compost than those 
of non-inoculated with AMF mycorrhiza and con-
trol treatments. Habashy et al. (2008) represented 
that there was positive correlation of organic waste 
and compost with AMF on spores density and root 
infection intensity, which were significantly higher 
over control treatment. Khakpour and Khara (2012) 
and Sivakumar (2013) noted similar results which 
highlighted that root infection intensity increases as 
spores density for AMF increases. So there is syner-
gistic effect of spores on root infection intensity.

Plant Micronutrients Uptake 
Plant Zn, Cu, Fe and Mn uptakes by wheat as affected 
by mycorrhiza inoculation with vermicompost are giv-
en in Table 4. Statistical analysis of the data presented 
in Table 4 revealed that plant micronutrients (Zn, Cu, 
Fe, Mn) uptakes were significantly (P ≤ 0.05) affected 
by the inoculation of mycorrhiza with vermicompost. 
Data showed that maximum plant Zn uptake of 0.7 
mg kg-1, Cu as 0.164 mg kg-1, Fe as 1.0 mg kg-1 and 
Mn as 1.63 mg kg-1 were observed in treatment of 
mycorrhiza with full dose of vermicompost which 
were statistically at par with mycorrhiza with half 
dose of vermicompost, mycorrhiza inoculation and 
vermicompost @ full recommended dose treatments. 
The lowest Zn uptake of (0.13 mg kg-1), (Cu 0.025 
mg kg-1), (Fe 0.15 mg kg-1) and (Mn 0.23 mg kg-1) 
were recorded in control followed by N & K treat-
ment. The immobile nutrients are not able to move 
from one place in to other place in soil, so mycorrhiza 
fungi extend their hyphae and help in their uptake. 
Similarly, Al-Karaki et al. (2004) reported that myc-
orrhiza inoculated plants showed maximum uptake of 

immobile nutrients like phosphorus, zinc and copper.

Table 4: Plant micronutrients uptake as influenced by 
mycorrhiza inoculation with vermicompost
Treatments Zn Cu Fe Mn

uptake (mg kg-1) 
Control (no fertilizers) 0.13 e* 0.025 f* 0.15 e* 0.23 f*

N & K as basel dose 0.24 d 0.049 e 0.344 d 0.47 e
N, P and K 0.56 b 0.114 c 0.77 b 1.04 c
Mycorrhiza (M) 0.53 b 0.11 c 0.76 b 1.38 b
Vermicompost @ half 
of recommended dose 
(VC-I)

0.42 c 0.091 d 0.64 c 0.83 d

M + VC-I 0.70 a 0.14 b 1.0 a 1.37 b
Vermicompost @ full 
recommended dose 
(VC-II)

0.54 b 0.106 c 0.754 b 1.46 b

M + VC-II 0.69 a 0.164 a 1.0 a 1.63 a
LSD ( P≤0.05 ) 0.062 0.0148 0.0746 0.1403

* Means with different letter (s) in columns are significantly different 
at P≤0.05

Conclusion

From this study it was concluded that wheat yield and 
yield components, plants N, P, Zn, Cu, Fe and Mn 
uptake were significantly improved by inoculation 
with mycorrhiza along with half and full recommend-
ed dose of vermicompost. Significantly improved my-
corrhizal spores density in soil and roots infection in-
tensity in wheat was observed with the inoculation of 
mycorrhiza and vermicompost. Further research work 
is suggested to investigate the impact of mycorrhiza 
inoculation with vermicompost on yield and nutrients 
uptake of different crops under various agro ecological 
conditions.
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