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ABSTRACT 
        

This study was carried out during two successive seasons (2015 & 2016) in a private vineyard farm at Boktares village, 
Aga, Dakahlia Governorate, Egypt. The experiment was conducted on 12 years old Thompson seedless grapevines cultivar in a 
clay soil under surface irrigation system. The vines were trained on three vertical wires system and cane-pruned. Seeds of four 
medicinal plants; fenugreek, anise, black cumin and parsley were planted in rows between the vines rows in the fourth week of 
September 2014 and 2015 seasons. At the same time different plots were cultivated by different medicinal plants as sole crops to 
compare growth characters and medicinal plants yield under intercropping conditions with individual cultivation of medicinal 
plants without intercropping. The aim of this study was to evaluate the efficacy of intercropping of Thompson seedless 
grapevines with some medicinal on vines nutritional status, yield, berry quality and the microbiological activity of the soil. 
Obtained results revealed that intercropping of Thompson seedless grapevines with all used medicinal plants increased N, P , K 
and organic matter (O M) in the soil, which enhanced vines nutritional status, vegetative growth, yield and berry quality. Vines 
intercropped with fenugreek plant significantly increased shoot length, leaf area and total chlorophyll content in the leaves as 
well as yield per vine, soluble solids content and total sugar, while reduced the total acidity in berries. In addition, increased total 
microbial count, dehydrogenase and phosphatase enzymes activity in the rhizosphere. The economical study indicated that 
intercropping Thompson seedless with fenugreek gave the highest net profit/ feddan followed by intercropping Thompson 
seedless with black cumin, parsley and anise, respectively.  
Keywords: Grape, Thompson seedless, Intercropping, Medicinal plants, Fenugreek, Anise, Black cumin and Parsley. 
 

INTRODUCTION 
 

Grape (Vitis vinifera, L.) is ranked number one of 
fruit crops in the world.  In Egypt, it is the second fruit crop 
after citrus. The total cultivated area of grape in Egypt 
reached about 196993 feddans with 178323 feddans 
fruitful area, the total production recorded 1686706 tons 
Ministry of Agriculture (2016). Thompson seedless grape 
is an important table grape cultivar grown in Egypt.  

Grape orchard provides an opportunity for utilizing 
the land space to its maximum during dormant period in 
the winter season. Due to wider spacing and developing 
root patterns, the large unutilized inter-space of about 60 to 
70 % can be exploited for growing mixed crops 
successfully. 

Intercropping is the growing of two or more crops 
simultaneously on the same field (Sangakkara et al., 2003 
and Belel et al., 2014). Intercropping can be used by 
smallholder  farmers to increase the diversity of their 
product and the stability of their annual output through 
effective use of land and other resources  Okonji et al. 
(2012).  

Benefits of intercropping include providing organic 
matter, reduce fertilizer costs, optimal use of resources, 
stabilization of yield, weed suppression, improve soil 
fertility conservation, and higher economic returns (Blaser 
et al., 2007 and Kabura et al., 2008). Moreover cover crops 
can provide multiple benefits in vineyard management 
such as reduce soil erosion, improve soil structure, 
suppression of weed growth, increase water infiltration, 
reduce ground water pollution, reduce sunburn of fruit, 
reduce input costs and increase farm profitability (Miller et 
al., 1989, Smith, 1993 and Amjad et  al.,2015) Also, when 
the prices of the grapes are down in the out break of a 
disease or when the vines are still not producing a 
companion crop can provide another source of income 

(Abd El-Samad, 2006 and Rizk, 2012). In addation, the 
negative effects of intercropping winter season were not 
found during dormant period. On the other hand by giving 
irrigation water to these crops during winter, the vines 
would continue to get some growth which affects very 
badly in the next cropping. Shoeib (2012). 

For solving the problem of lack in drugs, high price 
and reduce drugs importation in Egypt, more attention 
should be given to expansion the cultivation of medicinal 
plants through intercropping with fruit crops, especially 
grapes. Medicinal plants have many medicinal properties, 
which employed in drug industry. Fenugreek (Trigonella 
foenum-graecum L.) is known to have hypoglycemic and 
hypocholesterolaemic, anti-inflammatory effects. Recent 
research has identified fenugreek as a valuable medicinal 
plant with potential for curing diseases and also as a source 
for preparing raw materials of pharmaceutical industry, 
like in steroidal hormones Snehlata and Payal (2011). 
Anise (Pimpinella anisum, L) is used as carminative, 
antiseptic, antispasmodic, expectorant, stimulant, and 
stomachic. In addition, it has been used to promote 
lactation in nursing mothers and as a medicine against 
bronchitis and indigestion Muller-Schwarze (2006). 
Additionally, the various extracts and essential oils of anise 
seeds have antimicrobial, antioxidative and antifungal 
activities (Gulcin et al., 2003 and Kosalec et al., 2005). 
Black cumin (Nigella sativa L.) is grown for its seeds 
which are used dried in foods, pickles, baked goods and 
confectionery and in the perfumery and medicinal 
industries. It has antifungal, antibacterial, antiparasitic, 
anti-inflammatory, antioxidant and several other 
immunological activities Malhotra (2012). Parsley 
(Petroselinum sativum L.) is an annual culinary herb 
widely used for its medicinal value as diuretic, carminative, 
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antipyretic, antiviral, antibacterial, anti-inflammatory, 
anticancer and antioxidant properties Charles (2012) 

Today cover cropping is common practice that is 
being used in Dakahlia Governorate vineyards by using 
field crops, such as clover and vegetable crops, such as 
pea, onion and bean with neglecting the cultivation of 
medicinal plants. Therefore, the objective of this study was 
to evaluate the efficacy of intercropping of Thompson 
seedless grapevines with different medicinal plants, i.e. 
fenugreek, anise, black cumin and parsley on vine 
nutritional status, yield, berry quality and the 
microbiological activity of the soil. 
 

MATERIALS AND METHODS 
 

This investigation was carried out during two 
successive seasons (2015 and 2016) in a private vineyard 
farm at Boktares village, Aga, Dakahlia Governorate, 
Egypt. The experiment was conducted on 12 years old 
Thompson seedless grapevines. Vines were cultivated at 2 
x 2 m. in a clay soil under flood irrigation system. The 
vines were trained on three vertical wires system. During 
January of each season, the tested vines were pruned to 6 
canes with 12 buds each along with 6 renewal spurs, two 
buds each. The total bud load was 84 buds. Sixty uniform 
vines in vigor as possible were chosen for this study, all 
vines received the same cultural managements 
recommended by Ministry of Agriculture. 

The experiment consisted of five treatments 
arranged in a randomized complete block design, each 
treatment include three replicates, five vines each. 
Applied treatments were as follow: 
1- Thompson seedless alone (control)  
2- Thompson seedless + fenugreek  
3- Thompson seedless + anise 
4- Thompson seedless + black cumin 
5- Thompson seedless + parsley 

Seeds of four medicinal plants fenugreek 
(Trigonella foenum-graecum, L.), anise (Pimpinella 
anisum, L.), black cumin (Nigella sativa, L.) and parsley 
(Petroselinum sativum, L.) were planted in rows 
between the vines rows in the fourth week of September 
2014 and 2015 seasons. At the same time different plots 
were cultivated by different medicinal plants as sole 
crops to determine their vegetative growth characters 
and medicinal plants yield under intercropping 
conditions with individual cultivation of medicinal 
plants without intercropping. All intercropped medicinal 
plants received cultural managements as recommended 
by the Egyptian Ministry of Agriculture and half dose of 
recommended fertilizers, while the sole medicinal plants 
plots received the full dose of fertilizers.  

After 90 days from planting of medicinal plants, 
five random plants per replicate were taken from each 
treatment to estimate vegetative growth parameters (in 
terms of plant height (cm), number of branches per 
plant, number of leaves per plant and plant fresh and dry 
weights). 

Two harvested were obtained from parsley as 
leaf yield then plants were left and harvested at end of 
April for seed yield while fenugreek, anise and black 
cumin were harvested at the end of April 2015and 2016 
to evaluate seed yield /m2  

Chemical properties of the soil at (0 - 60 cm soil 
depth) were determined in the second season after 
harvesting intercropping crops (Table 1) according to 
the methods described by Wilde et al. (1985)  
The following characteristics were determined for 
grapes: 
Vegetative growth parameters (shoot length and leaf 
area): 

Vegetative growth parameters were taken from non 
bearing shoots and determined at fruit set as follows: 
-  Average shoots length (cm). 
- Average leaf area (cm2): Sixth and seventh leaves 

from the tip of the growing shoot were used for leaf 
area measurement Montero et al. (2000). 

Total Chlorophyll content in the leaves: 
Sixth and seventh leaves from the tip of the 

growing shoots were used for the determination of total 
chlorophyll content in the leaves at fruit set according to 
the methods described by Mackinny (1941) total 
chlorophyll was calculated as mg/g fresh weight. 
N, P, K and Mg content in the leaves:- 

At full bloom, samples of 20 leaf petioles per 
replicate were taken from leaves opposite to cluster to 
determine N, P, K and Mg content according to the 
methods described by Cottenie et al. (1982).  
Yield / vine, cluster weight and 100 berry weight  

Harvesting was carried out when the total soluble 
solid percentage reached about 16-17 % in the berries of 
control vines Sabry et al. (2009), then six clusters /vine 
were weighted and the average cluster weight was 
multiplied by number of clusters/ vine to calculate 
yield/vine, also, weight of 100 berries was considered.  
Chemical properties:  
-  Soluble solids content (SSC %) was determined by 

using hand refractometer. 
-  Total acidity (%) was determined according to A O A 

C (1980). 
- Total sugars (%) were determined in berries according 

to the methods described by Sadasivam and 
Manickam (1996) 

Microbiological studies: 
Samples of the soil were taken after harvesting 

each medicinal plant to determine: 
 - Total microbial count (-x106 colony forming unit 

(cfu)/g soil) Esher and Jensen (1972).  
 - Dehydrogenase enzyme activity (µgTPF/g/ D.W.s 

oil/day) Ping Dong (1997).  
- Phosphatase enzyme activity (IP/g/D.W.soil/day) 

Drobnikova (1961).  
Statistical Analysis 

The statistical analysis of the present data was 
carried out according to the methods described by 
Snedecor and Chocran (1980). Treatments means were 
compared using the new LSD at 5% of probality  
 

RESULTS AND DISCUSSION 
 

Data in Table 1 revealed soil nutritional status in the 
second season after harvesting intercropping crops, which 
showed that intercropping vines with fenugreek, anise, 
parsley and black cumin increased nutrient elements N, P , 
K and O.M, while decreased pH and EC in the soil than 
control and that improve soil fertility properties may be 
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through the decompose of intercropping crops roots and 
secrete acids into the soil and put P into a more soluble as 
mentioned by Rizk (2012) on Thompson seedless 
grapevines and Shoeib (2012) on Flame seedless 
grapevines, where intercropping vines with Fenugreek 
gave the best results in this concern. Fenugreek has the 
ability to symbiotically associate with certain soil microbial 

such as rhizobia, which fix atmospheric nitrogen 
Chambliss et al. (2003). Fenugreek (Trigonella foenum- 
graecum), black cumin (Nigella sativa) and parsley 
(Petroselinum sativum) rhizosphere showed more positive 
rhizosphere effect on Azotobacter and Azospirillum than 
those of non-rhizosphere soil, which reflected in increasing 
N in the soil Heba (2008). 

 

Table 1. Effect of intercropping of Thompson seedless grapevines with some medicinal plants on                              
Chemical characteristics in the roots rhizosphere in the second season after harvesting intercropping crops 

Characteristics
Treatments 

N 
(ppm) 

P 
(ppm) 

K 
(ppm) 

OM  
(%) 

pH 
(1: 2.5) 

EC (1:5 ) 
dS/m-1 

Thompson seedless alone (control) 14.26 12.8 251 1.37 8.37 0.876 
Thompson seedless + Fenugreek 28.3 15.4 315 2.08 8.22 0.748 
Thompson seedless + Anise 24.18 20.6 298 1.78 8.35 0.768 
Thompson seedless + Black cumin 17.25 12.6 263 1.45 8.33 0.853 
Thompson seedless + Parsley 19.2 13.3 311 1.53 8.37 0.888 
New L S D at 5% 1.82 1.40 8.0 0.02 0.04 0.010 
 

Shoot length, leaf area and total chlorophyll in leaves  
It is evident from the obtained data in Table 2 that 

intercropping Thompson seedless grapevines with 
fenugreek and anise plants significantly increased shoot 
length and leaf area, while the effect of black cumin on leaf 
area and parsley on shoot length was insignificant as 
compared with control. Maximum values in shoot length 
135 and 142 cm and leaf area 128 and 132 cm2   in the first 
season and the second season respectively, were due to 
intercropping Thompson seedless grapevines with 
fenugreek as compared with other treatments. Black comin 
treatment gave the lowest values of shoot length and leaf 
area in both seasons. These effects are due to decompose of 
intercropping crops roots and that increase nutrients and 
OM as shown in Table 1 especially in the second season, 
while in the first season as a result of adding dose of 
mineral fertilizers with intercropping crops. In addition, 
increased potassium concentration in leaf as shown in 

Table 3 may increase the number of chloroplast per cell, 
number of cells per leaf and consequently leaf area Taiz 
and Zeiger (1991).  

Total chlorophyll content was significantly 
increased in the leaf of Thompson seedless grapevines 
especially with fenugreek. Total chlorophyll content in the 
leaves was 12.28 and 12.81 mg/g FW in both seasons. 
Data showed insignificant difference between 
intercropping parsley, black cumin and control in the first 
season, while in the second season the difference was 
significant. The promoting effect of fenugreek on 
increasing total chlorophyll may be due to more uptake of 
nutrients such as N and Mg as shown in Table 3, which 
involved in chlorophyll formation. Legume cover crops 
such as fenugreek have the ability to symbiotically 
associate with certain soil microbial such as rhizobia, 
which fix atmospheric nitrogen consequently increased N 
in the soil Chambliss et al. (2003).  

 

Table 2. Effect of intercropping of Thompson seedless grapevines with some medicinal plants on                            
Shoot length, leaf surface area and total chlorophyll during 2015 and 2016 seasons 

Shoot length 
(cm) 

Leaf area 
(cm2) 

Total chlorophyll 
(mg/g FW)                                                          Characteristics 

Treatments 
2015 2016 2015 2016 2015 2016 

Thompson seedless alone (control) 125 133 118 122 11.28 11.53 
Thompson seedless + Fenugreek 135 142 128 132 12.28 12.81 
Thompson seedless + Anise 133 139 126 130 12.12 12.45 
Thompson seedless + Black cumin 112 122 115 122 11.47 11.88 
Thompson seedless + Parsley 126 133 122 126 11.66 12.22 
New L.S.D at 5% 7.0 6.0 5.0 5.0 0.41 0.30 
 

N, P, K and Mg content in the leaves 
Data presented in Table 3 showed that fenugreek 

significantly increased N 2.76 and 2.80 %, P 0.35 and 
0.38%, K 1.72 and 1.78% and Mg 0.72 and 0.75% in leaf 
petiole of Thompson seedless grapevines in 2015 and 2016 
seasons, respectively. Also, anise significantly increased N, 
P, K and Mg % as compared to control, where the effect 
between black cumin and parsley was insignificant in case 
of all studied leaf elements. On the other hand, the control 
vines (Thompson seedless grapevines alone) recorded the 
lower values for N, P, K and Mg in leaf petiole in 2015 and 
2016 seasons. The enhancement effect of intercropping 
Thompson seedless grapevines with medicinal plants on 
improving nutritional status of the vine may be due to 
legume crops has the ability to fix nitrogen from the 
atmosphere consequently increased N in the soil and help 

bring other nutrients back into the upper soil profile from 
deeper soil layers Miller et al. (1989). Also, residual 
organic parts improving physical and chemical properties 
of the soil.  Potassium is a macronutrient, which can be 
brought up from deeper soil layers by intercropping crop 
roots, then the nutrients are released back into the active 
organic matter when the intercropping crop dies and 
decomposes. The roots of legume cover crops are house of 
beneficial fungi known as mycorrhizae. The mycorrhizae 
fungi have efficient means to release P from the soil, which 
they pass into their plant host keeping phosphorus in an 
organic form. This is the most efficient way to keep its 
cycling in the soil (Rizk, 2012 and Shoeib, 2012). Also, 
Cover crops help retain P in the fields by reducing erosion. 
Sarrantonio (1989).    
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Table 3. Effect of intercropping of Thompson seedless grapevines with some medicinal plants on   N, P, K and 
Mg content in the leaves during 2015 and 2016 seasons  

N (%) P (%) K (%) Mg (%) Characteristics 
Treatments 2015 2016 2015 2016 2015 2016 2015 2016 
Thompson seedless alone (control) 2.34 2.36 0.20 0.23 1.42 1.44 0.54 0.55 
Thompson seedless + Fenugreek 2.76 2.80 0.35 0.38 1.72 1.78 0.72 0.75 
Thompson seedless + Anise 2.47 2.56 0.28 0.30 1.58 1.60 0.64 0.70 
Thompson seedless + Black cumin 2.38 2.42 0.22 0.25 1.46 1.52 0.58 0.66 
Thompson seedless + Parsley 2.42 2.50 0.25 0.26 1.52 1.56 0.56 0.60 
New L.S.D at 5% 0.11 0.09 0.06 0.05 0.07 0.08 0.10 0.08 
 

Yield, cluster weight and 100 berry weight 
The concerned data in Table 4 showed that the 

vines were intercropped with fenugreek crop recorded 
pronounced significant values of yield, cluster weight and 
100 berry weight as compared with other treatments, which 
recorded 9.19 and 9.35 kg/vine for yield, 475 and 492 g for 
cluster weight and 224 and 232 g for 100 berry weight in 
2015 and 2016 seasons, respectively, This significant effect 
was found to be true for anise concerning yield, cluster 
weight and 100 berry weight, whereas the difference 
between black cumin and parsley crops was insignificant. 
On the other hand, the control vines (Thompson seedless 
grapevines alone) recorded the lower values for yield, 
cluster weight and 100 berry weight in 2015 and 2016 

seasons. The beneficial effects of intercropping Thompson 
seedless with medicinal plants especially fenugreek crop 
on increasing grapevine yield, cluster weight and 100 berry 
weights due to legume crops such as fenugreek fix 
atmospheric nitrogen in the soil Chambliss et al.( 2003) 
consequently increased N in the soil. Also residual organic 
parts improving physical and chemical properties of the 
soil Nijjar (1985) as shown in Table 1 and increased 
microbial activity (dehydrogenase and phosphatase 
enzymes) of the soil as shown in Table 7 consequently 
improved roots growth and nutritional status of the vine 
and that increased shoot length and leaf area so enhancing 
berry weight and cluster weight finally increased yield.  

 

Table 4. Effect of intercropping of Thompson seedless grapevines with some medicinal plants on                            
Yield, cluster weight and 100 berry weights during 2015 and 2016 seasons 

Yield (Kg/vine) Cluster weight (g) 100 berry weight (g) Characteristics 
Treatments 2015 2016 2015 2016 2015 2016 
Thompson seedless alone (control) 8.28 8.63 430 445 185 196 
Thompson seedless + Fenugreek 9.19 9.35 475 492 224 232 
Thompson seedless + Anise 9.02 9.23 465 478 205 212 
Thompson seedless + Black cumin 8.41 8.85 435 450 195 200 
Thompson seedless + Parsley 8.73 9.17 445 466 202 212 
New L.S.D at 5% 0.50 0.45 17.0 18.0 11.0 13.0 

 

Chemical properties of the berries  
The data presented in Table 5 demonstrated 

significant values of soluble solids and total sugars and 
significant decrease in total acidity as a result of 
intercropping with fenugreek and anise in the two seasons 
of study. The best results in this concern was achieved 
when vines were intercropped with fenugreek, which 
recorded 19.0 and 19.2 % for soluble solids content, 0.448 
and 0.446 % for total acidity and 17.16 and 17.24 % for 
total sugars in 2015 and 2016 seasons, respectively. On the 
other hand, vines that were intercropped with parsley and 
black cumin showed insignificant effects concerning of 
soluble solids content and total acidity as compared with 
control. Intercropping Thompson seedless with medicinal 

plants improved chemical properties of the berries and that 
might be attributed to there effect on increasing leaf area 
and total chlorophyll as shown in Table 2 as a result of 
increasing N and Mg in the leaves as shown in Table 3, 
which reflected on increasing photosynthesis activity and 
hence increased soluble solids and total sugars in berries 
juice. These results are in agreement with those reported by 
Keller et al. (1998), they found that photosynthesis is the 
process for producing sugar, which means that more sugars 
are available for growth and fruit ripening. Also, increasing 
phosphorous content as shown in Table 3 plays an 
important role in the biosynthesis and translocation of 
carbohydrates and is necessary in stimulating cell division 
and the formation of nucleic acids Nijjar (1985). 

 

Table 5. Effect of intercropping of Thompson seedless grapevines with some medicinal plants on Chemical 
properties of the berries during 2015 and 2016 seasons 

SSC % Acidity % Total sugar % Characteristics 
Treatments 2015 2016 2015 2016 2015 2016 
Thompson seedless alone (control) 17.6 18.0 0.536 0.512 15.28 15.56 
Thompson seedless + Fenugreek 19.0 19.2 0.448 0.446 17.16 17.24 
Thompson seedless + Anise 18.8 19.0 0.474 0.464 16.65 16.95 
Thompson seedless + Black cumin 17. 2 17.6 0. 558 0. 534 14.90 15.32 
Thompson seedless + Parsley 18.0 18.2 0.514 0.494 15.74 15.90 
New L.S.D at 5% 0.71 0.52 0.030 0.031 0.43 0.26 
 

Vegetative growth and yield of different medicinal plants   
It is clear from Table 6 that vegetative growth 

characters (in terms of plant height, No. of lateral branches, 
No. of leaves and fresh and dry weights per plant) of 
intercropped medicinal plants with Thompson seedless 
were decreased when compared to control medicinal plants 

as sole crops in the two successive seasons. In this respect, 
fenugreek plant intercropped with grapevine decreased in 
all parameters (decreasing from 10 to 15%) compared with 
its control. A significant decrease in leaves number per 
plant was obtained when anise plant intercropped with 
Thompson seedless 11 and 13.3 for the first and second 
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seasons respectively, compared with 17 and 19 when anise 
plants were cultivated alone. Regarding black cumin plant, 
it decreased in height compared with its sole plant. Plant 
height was 35.3 and 37.0 cm versus 37.7 and 40.7cm for 
intercropped plants when compared to black cumin as sole 
crop in the first and second seasons, respectively. Parsley 
had the same trend in its response to decreasing in 
vegetative growth as result to intercropping with 
Thompson seedless. Decreasing vegetative growth of 
medicinal plants intercropped with Thompson seedless 
plant may be due to the competition between plants on 
nutrients uptake and cluttering. Our results are agree with 
those of Maluleke et al. (2005), who reported that maize 

dry matter was reduced with increasing lablab population 
in intercropping. 

Concerning seed yield, data presented in the 
same table reveal that all medicinal plants intercropped 
with grapevines had significantly lower seed yield 
compared with the same crops when planted as control 
in both seasons in general. The best intercropped plant 
was fenugreek which gave the highest value (reached to 
80 % from control plants) followed by black cumin 
plant.  Our results are in agreement with Ofori and Stern 
(1987) who reported that the yield of the legume 
component decline on normal by about 52% of the sole 
crop yield as a result to intercropping with cereals. 

 

Table 6. Vegetative growth and yield of some medicinal plants as alone crop or intercropped with Thompson 
seedless during 2015 and 2016 seasons.  

Plant height 
(cm) 

Number of 
branches/plant 

Number of 
leaves/plant 

Plant fresh 
weight (g) 

Plant dry 
weight (g) 

Seed yield 
(g/m2) 

Characteristics
Treatments 

2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 
Fenugreek alone 45.0 47.7 12.7 15.0 16.3 19.3 29.8 32.8 4.88 5.63 214.3 221.4 
Fenugreek + Thompson seedless 38.7 42.3 11.7 13.0 14.7 17.3 26.2 29.3 4.04 4.56 166.7 176.2 
F-Test * * N.S. * N.S. N.S. * * N.S. N.S. * * 
Anise alone 37.7 35.3 10.3 11.0 17.0 19.0 22.3 26.5 2.67 3.20 114.3 119.0 
Anise + Thompson  seedless 33.3 31.0 6.70 7.30 11.0 13.3 12.5 16.1 1.33 1.78 74.3 81.0 
F-Test * * * * * * * * * * * * 
Black cumin alone 37.7 40.7 6.00 7.30 7.70 10.0 15.8 19.6 2.42 3.07 173.8 184.5 
Black cumin + Thompson seedless 35.3 37.0 5.00 6.70 6.00 7.70 10.8 14.9 1.86 2.13 118.1 129.3 
F-Test N.S. * N.S. N.S. N.S. * * * N.S N.S * * 
Parsley alone 43.0 45.3 7.00 8.30 9.00 11.3 33.3 35.8 4.44 4.41 56.0 59.5 
Parsley + Thompson seedless 36.7 41.0 4.00 5.00 7.00 9.00 20.5 22.5 2.79 2.65 36.4 40.5 
F-Test * * * * N.S. * * * * * * * 
* = significant 
 
 

Microbiological studies 
As regard to total microbial count as well as 

dehydrogenase and phosphatase enzymes activity, it 
was observed from data shown in Table 7 that an 
appreciable increase of total microbial count as well as 
dehydrogenase and phosphatase enzymes activity in all 
treatments as an indication of increasing microbial 
activity in the soil. The highest significant values over 
the control were obtained from the vines intercropped 
with fenugreek plant during the two seasons of study. 
Data also showed insignificant difference between the 
vines intercropped with anise and parsley and between 
the vines intercropped with black cumin and parsley on 
total microbial count, dehydrogenase and phosphatase 
enzymes activity in both seasons except dehydrogenase 
enzymes activity gave significant difference between 
the vines intercropped with black cumin and parsley in 
the second seasons only. 

These results are in agreement with those 
reported by  Mohamed (2013), who reported that 
intercropping pea with some medicinal plants could 
regulate soil microbial community such as actinomyces, 
bacteria and fungi effectively consequently soil 
rizosphere was improved. 

These previous results are in agreement with 
those obtained by Abd El-Samad (2006) intercropping 
peach trees with wheat and clover; Rizk (2012) 
intercropped Thompson seedless with peas and clover; 
Shoeib (2012) intercropped Flame seedless with peas, 
clover, onion and Japanese turnip; Sawsan (2013) 
intercropped Flame seedless with peas and clover; 
Mohamed (2013) intercropped pea with some medicinal 
plants such as dill, caraway, cumin, fennel, anise and 
black cumin and  Nagwa et al (2014)  intercropped of 
sewy date palms with Egyptian clover, fenugreek and 
field bean. 

 

Table 7. Effect of intercropping of Thompson seedless grapevines with some medicinal plants on Chemical 
characteristics in the rhizosphere of roots after experiment   

Total microbial count 
(-x106 cfu) /g soil) 

Dehydrogenase Enzyme 
activity (µgTPF/g/DWsoil/day) 

Phosphatase Enzyme activity 
(IP/g/DWsoil/day) 

Characteristics
Treatments 

2015 2016 2015 2016 2015 2016 
Thompson seedless alone (control) 12.12 18.46 164 171 62.4 63.3 
Thompson seedless + Fenugreek 42.25 54.10 300 334 78.8 82.5 
Thompson seedless + Anise 28.11 38.25 230 250 76.5 78.4 
Thompson seedless + Black cumin 18.31 23.11 210 192 74.7 75.8 
Thompson seedless + Parsley 22.08 33.42 225 232 75.6 76.9 
New L.S.D at 5% 7.69 10.68 19.0 20.0 2.84 1.88 
 

 

The economic study 
It is clear from the obtained data in Table 8 that 

intercropping Thompson seedless with fenugreek, anise, 

black cumin and parsley increased net profit /feddan as 
compared with control (Thompson seedless alone). 
Intercropping Thompson seedless with fenugreek gave 
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the highest values of net profit / feddan which recorded 
10660 L E over control as an average of two seasons 

followed by descending order intercropping Thompson 
seedless with black cumin, parsley and anise, respectively 

 

Table 8. Economic study on costs and net profit /feddan of intercropping of Thompson seedless grapevines 
with some medicinal plants as average for two seasons (2015 and 2016) 

Costs of cultural 
Practices / fed. (L E) 

Treatments 
grape 

Intercrop
ping crops 

Total   
costs / 
fed. 

(L E) 

Yield/ 
fed. (Kg) 
of grape 

Total 
income 
/ fed.  
(L E) 

of grape 

Seed yield/ 
fed. (Kg) 

of 
intercropp
ing crops 

Total  
income 
/ fed.  
(L E) 

intercrop
ping crops 

Total  
income 

/ fed.(L E) 
grape +    

intercropp
ing  crops 

Net 
profit / 

fed. 
(L E) 

Net 
profit 
/fed. 
over 

control 
(L E) 

Thompson seedless alone (control) 8000 - 8000 8455 33820 - - 33820 25820 0 
Thompson seedless + Fenugreek 8000 1960 9960 9270 37080 720 9360 46440 36480 10660 
Thompson seedless + Anise 8000 1850 9850 9125 36500 326 8150 44650 34800 8980 
Thompson seedless + Black cumin 8000 2000 10000 8630 34520 520 11440 45960 35960 10140 
Thompson seedless + Parsley 8000 2000 10000 8950 35800 162+ 6000* 10050 45850 35850 10030 
   

Price/1 kg from grapevine fruit (L E) = 4                                     Price/1 kg from Black cumin seed (L E) = 22  
Price/1 kg from Fenugreek seed (L E) = 13                                   Price/1 kg from Parsley seed (L E) = 25 
Price/1 kg from Anise seed (L E) = 25                                           Price/1 kg from Parsley leaf (L E) =1 
* Parsley plants were harvested 2 times as leaf yield x 3000 kg (weight of one harvest) = 6000 kg 
 
 

CONCLUSION 
 

From the previous results, it can be recommended 
that intercropping Thompson seedless with some medicinal 
plants such as fenugreek, anise, black cumin and parsley 
gave a number of environmental benefits such as 
enhancing microbiological activity of the soil, promoting 
yield and increasing farmer income. Intercropping 
Thompson seedless with fenugreek gave the highest yield 
and net profit /feddan as compared with other treatments. 
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تKKأثير تحميKKل عنKKب الطومKKسون سKKيدليس بKKبعض النباتKKات الطبيKKة علKKى الحالKKة الغذائيKKة للكرمKKات والمحKKصول وجKKودة 
  الحبات والنشاط الحيوى فى التربة

   3                        عادل محمد عبد الحميد و   2                         سكينة ابراھيم اسماعيل ،   1                    مسعد عوض القناوى ،   1                            بسام السيد عبد المقصود بvل 
          الجيزة–   ة                     مركز البحوث الزراعي–             حوث البساتين         معھد ب-               قسم بحوث العنب    1
          الجيزة–   ة                     مركز البحوث الزراعي–                     معھد بحوث البساتين  -                                 قسم بحوث النباتات الطبية والعطرية   2
          الجيزة–   ة                     مركز البحوث الزراعي  -         و البيئة   ة                           معھد بحوث ا�راضى و الميا–                                   قسم بحوث خصوبة التربة وتغذية النبات   3

  

  

عنmب   التابعة لمركز أجا محافظة الدقھلية على كرمmات بقطارس فى مزرعة خاصة فى قرية 2016 & 2015 لدراسة خ]ل مواسمأجريت ھذة ا
 بنظmام تmدعيم ث]ثmة  م ومربmاه بالطريقmة القmصبية2x2 سنة منزرعة فmى تربmة طينيmة وتmروى بmالغمر ومنزرعmة علmى مmسافة 12عمرھا طومسون سيدليس 

اليانسون وحبة البركة والبقدونس على خطmوط بmين خطmوط العنmب فmى ا�سmبوع الرابmع   و نباتات طبية و ھى الحلبة4راعة بذور تم زحيث  .رأسية أس]ك
كما تم فى نفmس الوقmت زراعmة وحmدات تجريبيmة مmن النباتmات الطبيmة بمفردھmا و بmدون تحميmل مmع العنmب و ذلmك  . 2015 و 2014عامٮن  من سبتمبر فى 

 وكان الھدف من ھذة الدراسة ھو دراسة تmأثير تحميmل .صول النباتات الطبية تحت ظروف التحميل مع الزراعة المنفردة للنباتات الطبية لمقارنة نمو و مح
 وقmد أظھmرت النتmائج .على الحالة الغذائية للكرمات والمحصول وجودة الحبات والنشاط الحيوى فى التربةعنب الطومسون سيدليس ببعض النباتات الطبية 

يmة فmى التربmة مثmل زيmادة العناصmر ئاير كبيmر فmى تحmسين الmصفات الكيمتmأثي ذكورة  كmان لmةبالنباتات الطبيmة المmعنب الطومسون سيدليس أن تحميل  :ا�تى
 نmmشاط  وزيmادةكليmmة،يmmضا زيmادة فmى العmmدد الكلmى للميكروبmات الأ وبالنmسبة للنmشاط الميكروبmmى فmى منطقmة إنتmmشار الجmذور لmوحظ الغذائيmة والمmادة العmmضوية 

 ن فmmى الحالmmة الغذائيmmة للكرمmmات وزيmmادة عناصmmر النتmmروجين والفوسmmفور والبوتاسmmيوميإنزيمmmات الديھيmmدروجينيز والفوسmmفاتيز وقmmد انعكmmس ذلmmك علmmى تحmmس
ول ووزن العنقmود وتحmسين  فmى ا�وراق وكmذلك تحmسين كميmة المحmصل فى ا�وراق وزيادة النمو الخضرى وأيضا المحتوى الكلى للكلوروفيوالماغنسيوم

وقmد أشmارت الدراسmة ا¨قتmصادية .  صفات الجودة فى الحبات مثل المواد الصلبة الذائبة والسكريات الكليmة وخفmض فmى نmسبة الحموضmة مقارنmة بmالكنترول
حيmث أعطmت معاملmة تحميmل   بmالكنترولعنب الطومسون سmيدليس بالنباتmات الطبيmة المmذكورة  أدى الmى زيmادة صmافى ربmح الفmدان بالمقارنmةتحميل  إلى أن

ولmذلك   . وأخيmرا التحميmل بالينmسون بالبقmدونس ثmم التحميmلحبة البركةبنبات  يليھا التحميل  أفضل صافى ربح للفدانالحلبة عنب الطومسون سيدليس بنبات
  . ةفى فصل الخريف بنبات الحلبس النشاط الحيوى فى التربة يوصى بتحميل عنب الطومسون سيدليزيادة وفانة لزيادة دخل المزارع 


