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ABSTRACT

The effect of intercropping Superior grapevines with three intercrops namely,
clover, fenugreek and bean under different levels of N (40 , 60, 80 and 100 g/ vine) on
leaf area, N, P, and K content, yield as well as physical and chemical characters of
the berries was investigated during three seasons (2005, 2006 and 2007) in Assiut
governorate.

Results showed that intercropping the vines with clover, fenugreek and
bean, was favorable in a descending order and enhancing leaf area, percentages of
N, P and K, berry set, yield as well as physical and chemical characters of the berries.
Intercropping governed effectively the optimum level of N required for obtaining an
economical yield.

The best results with regard to yield and quality of Superior grapes were
obtained when the vines were intercropped with clover and fertilized annually with N
at 60 g/vine

INTRODUCTION

It is well-known that intercropping some field crops with vine trees as
a general practice gives additional income, improves soil fertility, reduces soil
erosion and is also effective in checking menace of weed infestation.
Intercropping or growing two or more crops simultaneously in the same field
is a farming practice, which received much attention from agronomists as a
means for increasing yield per unit land area. Monoculture of fruit crops is
very common.

Research work has also been carried out on intercropping fruit crops
with respect to the effect of intercropping on yield and fruit quality. Superior
grape cv. is a prime and popular grape successfully grown under Egyptian
conditions. It ripens early in the first, week of June and has a great
potentiality for export due to its early ripening character

The Egyptian clover, (Trifolium alexandrinum L.) is considered the
most important green legume forage for animal feeding in Egypt during the
winter season, and as a hay during summer season. It is of the most
important leguminous crops in N fixation, and plays an important role in
improving soil properties and consequently, increases soil fertility. Recently,
the government of Egypt is pushing efforts to increase the cultivated area of
forage crops especially in the new reclaimed lands to provide forage product
for animal feeding. Therefore, the inclusion of Egyptian clover in the crop
rotation as a winter crop preceding the summer crops is necessary.

Fenugreek (Trigonella foenum graecum L) is an ancient crop and is
considered as a source of protein and has some medical uses in eastern
countries. It has never been grown on a large scale in Egypt and is always
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considered as a secondary crop. The plant is grown mainly for many
purposes, the young green leaves are widely used for human consumption. It
is processed into hay and silage for animal feeding. It is also used as a green
manure and cover crop. It is grown mainly for medicinal purposes and to
some extent for the flour mixing with maize and the sorghum flour as a
protein extender. It is also used as a hot beverage, while germinated seeds
are used as a good source of arginines.

Field bean (Vicia faba L.) is one of the most important legumimous
crops all over the word. In Egypt, its seed not only provides a cheap source of
protein, but also a food of high calorific and nutritive value especially in the
diet of low income people.

The application of N as well as the role of legumes as cover crops in
fruit orchards was previously mentioned and their profits on fruiting of fruit
crops were also emphasized (Shukla et al 1976; Nijjar, 1985; Pool, 1990;
Gao, 1991; Ashour et al.,, 1992; El-Hebshi, 1993; Kanwar et al., 1993:
Darwish et al.,1996; Mohamed, 1996; Singh, 1996, Pinamont, 1998; Abou-
El Lail, 2001; El-Sayed, 2001 and Frisullo et al, 2003).

Recently, Superior grape cv. was introduced to Minia Governorate
and still needs additional studies for the optimum program of N and pattern of
intercropping.

The aim of the present study was to throw some light on the effects
of intercropping Superior grapevines with some legumes under different N
fertilization levels on fruiting of the main crop.

MATERIALS AND METHODS

This study was conducted during 2005, 2006 and 2007 seasons on
108 uniform in vigour 12-year-old Superior grapevines grown in a private
vineyard located at Mallawi district, Minia Governorate, where the soil texture
is silty clay. Soil analysis was made according to Piper (1950) and the results
are summarized in Table 1.

Table 1. Mechanical, physical and chemical analyses of the soil.

particle size distribution , Sand % 14.5
Silt % 42.2
Clay % 43.3
Texture Silty clay
pH (1:2.5 extract) 7.81
E.C (1: 2.5 extract) (mmhos / cm / 25°C) 0.96
O.M. % 1.02
Total CaCO3 % 1.50
Total N% 0.05
Available P (ppm, Olsen) 12.0
Exch. K(/mg/100 g soil) 1.10
Exch. Ca (mg/100g soil) 0.66
Exch. Mg ( mg/ 100g soil) 0.18
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The selected vines were planted at 2x 3 meters apart. Cane pruning
under telephone supporting system was followed by leaving six fruiting canes
x 10 eyes plus six renewal spurs x two eyes with 72 eyes vine bud load for all
the selected vines (108 vines). Superior seedless grapevines as the overstory
crop and the three legumes namely El- Khomassy clover, Balady Fenugreek
and Giza 452 field bean as the understory crops were included.

The experiment consisted of two factors; the first factor (A) was the
three intercrops (clover, Fenugreek and bean), while the second factor (B)
was the four levels of N (40, 60, 80 or 100 g/vine). Therefore, the experiment
involved twelve treatments; each treatment was replicated three times, three
vines per each. The three intercrop seeds were sown at the last week of
October in the three seasons of the study

Nitrogen was added in the form of ammonium sulphate (20.6% N). It
was spitted into three batches added as 50% in the first week of Feb., 25%
just after berry set (last week of Mar.) and 25% at one month later (last week
of Apr.). The selected vines (108 vines) received all horticultural practices
already given to the vineyard.

The following parameters were determined during the three seasons.

1. Leaf area (cm?) according to Ahmed and Morsy (1999).

2. Percentages of N, P and K in the same leaves taken for measuring leaf
area according to the procedures outlined by Piper (1950).

3. Berry set % by dividing the number of fruitletes by total number of flowers
per cluster and multiplying the product by 100.

4. Yield per vine was expressed in weight (kg) and the number of cluster per
vine was recorded at harvesting date (first week of July).

5. Average cluster weight (g).

6. Five clusters were taken at random from the yield of each vine for the
determination of berry weight (g), percentages of total soluble solids and
total sugars (AOAC, 1985). Total acidity (as g tartaric acid/100 ml juice)
was determined according to AOAC. (1985).

Statistical Analysis :

The obtained results of every growin season wer statistical analyzed by
the analysis of vartang using a completely randomized block desing in split-
plot arrangement was followed . the three intercrops and the four levels of N
ranked the main and subplots , respectively .

The least significant difference test ( New L.s.d) at 5% level ) of
probability was calculated according to the procedure described by snedecor
and Cochran (1967)

RESULTS AND DISCUSSION

Leaf area and N, P and K content of leaves:

Data in Tables 2 and 3 clearly show that intercropping Superior
grapevines with the three intercrops, (clover, fenugreek and bean) was
significantly accompanied with increase in the leaf area and N, P and K
content of leaves. The maximum values were recorded on vines with clover
intercrop.
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A gradual promotion in leaf area and N content was observed with
increasing N levels. Increasing N levels from 40 to 60 g/vine had significant
promotion on leaf area and N content. However, increasing N levels from 60
to 100 g/vine had meaningless increase. The vice versa was recorded with
regard to the effect of N levels on the percentages of P and K in the leaves.

The best level of N under intercropping system responsible for
enhancing the leaf area and its content of N was 60 g/vine. According to the
obtained statistical analysis, fertilizing Superior grapevines grown under
clover intercrop with N at 60 g/vine was enough for enhancing growth and
improving nutritional status of the vines.

The positive effects of the three legumes on fixation of N and
enhancing soil fertility could explain the present results.

These results are in agreement with those obtained by Pinamonti
(1998) and Abou- El- Lail (2001), who worked on different grapevine cvs.
Percentage of berry set, yield and cluster weight:

It is clear from the obtained data that varying intercrops planted with
the main crop (Superior grapevines) significantly varied berry set, yield
expressed in weight and number of clusters per vine and cluster weight.
Intercropping Superior grapevines with bean gave the minimum values, while
the maximum values were recorded on vines planted with clover.

Application of N at 60 to 80 g / vine significantly increased
berry set, yield and cluster weight compared to 40 g / vine N. A slight and
insignificant promotion of these parameters was observed by using N at
levels higher than 60 g / vine/. The best level from the economical point of
view was 60 g/ vines.

Intercropping the vines with clover and fertilizing with 60 g N/vine was
suggested to obtain an economical yield. Under such promising treatment,
yield per vine reached 9.0, 12.2, 12.5 kg in the three seasons, respectively.
Number of clusters per vine in the first season did not alter with the present
treatments. These results were true in the three seasons (except for number
of clusters/ vine). The results are in line with those of Abou El-Lail (2001).
Physical and chemical characters of the berries:

It is evident from the data in Tables 4 and 5 that berry quality of
Superior grapevines was improved significantly i.e increasing of berry weight,
total soluble solids and total sugars and reducing total acidity of berry juice
with intercropping the vines with bean, Fenugreek and clover in an ascending
order in the three seasons. Also, a significant promotion on quality of the
berries was observed with increasing N levels from 40 to 60 g/vine under the
intercropping system. Negligable effect was detected on berry quality by
using N levels above 60 g/vine.

Intercropping significantly governed the optimum level of N required
for enhancing physical and chemical characteristics of the berries. Fertilizing
the vines with N at 60 g/vine under intercropping with clover gave the best
results with regard to fruit quality in the three seasons of the study

The effect of legumes on enhancing soil fertility and the uptake of N
and Mg may result in stimulating the biosynthesis of plant pigments and
advancing the biosynthesis of carbohydrates as well as maturity .
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These results are in agreement with those obtained by Abou-El-Lalil
(2001) on Flame seedless grapevines interplanted with legumes.

As a conclusion, intercropping Superior grapevines with clover or
fenugreek and fertilizing with N at 60 g/ vine is beneficial for obtaining an
economical yield and improving quality of the berries.
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Table 2: Effect of intercropping some legumes with vines under different levels of N on the leaf area and
percentages of N and P in the leaves of Superior grapevines during 2005, 2006 and 2007 seasons.

Leaf area (cm?)
Intercrops 2005 | 2006 | 2007
N/levels (g/vine) (B
*) Mean Mean
b1 40 | b260 | b3 80 |bs 100 (A) b1 40 | b2 60 | b3 80 |bs 100 (A) b1 40 | b2 60 | b3 80 |bs 100|Mean (A)
a1 Clover 136.0| 140.0|141.0 | 141.9| 139.7 |141.0|146.1|147.0|147.1| 145.3 | 150.1 |155.1|156.1 | 156.7 | 154.5
a2 Fenugreek 119.0(122.1 |123.2|124.2| 123.1 |119.2124.2|125.0(125.5| 123.5 |127.1|132.0[133.1|134.1| 131.6
as Bean 111.1|115.0|116.0{117.1| 1148 |114.0(121.0|122.1[123.0| 120.0 |121.1|126.0|127.0|127.2| 125.3
Mean (B) 122.0]125.7 |126.7 | 127.7 124.71130.4131.4|131.9 132.81137.7138.7 | 139.3
New L.S.D. A B AB A B AB A B AB
at 5% 2.9 3.1 5.4 3.1 3.2 5.5 2.6 3.0 5.3
Leaf N %
a1 Clover 232 | 252 | 2.63 | 2.65 2.53 240 | 261 | 2.82 | 2.88 2.68 255 | 280|291 | 294 2.80
a2 Fenugreek 2.05 | 222 | 233 | 234 | 224 | 220|231 | 241 | 244 | 227 | 225|241 | 252 | 255 243
as Bean 192 | 202 | 213 | 214 | 2.05 | 2.01 | 211 | 225|225 | 211 | 209 | 251 | 241 | 2.43 2.34
Mean (B) 210 | 225 | 2.36 | 2.38 220 | 2.34 | 248 | 2.52 230 | 230 | 261 | 2.64
New L.S.D. A B AB A B AB A B AB
at 5% 0.07 0.10 0.17 0.06 0.09 0.16 0.07 0.10 0.17
Leaf P %
ai Clover 037 | 032 | 027 | 026 | 031 | 041|036 | 030|028 034 | 043 ]0.39]|0.34]0.32 0.37
a2 Fenugreek 0.25 | 0.21 | 0.17 | 0.15 | 0.20 | 0.28 | 0.24 | 0.20 | 0.18 | 0.23 | 0.30 | 0.26 | 0.22 | 0.21 0.25
as Bean 0.18 | 0.11 | 0.07 | 0.06 0.11 0.19 | 0.14 | 0.10 | 0.09 0.13 0.20 | 0.16 | 0.12 | 0.11 0.15
Mean (B) 0.27 | 0.21 | 0.17 | 0.16 0.29 | 0.25 | 0.20 | 0.18 0.31 | 0.30 | 0.21
New L.S.D. A B AB A B AB A B AB
at 5% 0.03 0.04 0.07 0.02 0.03 0.05 0.03 0.04 0.07
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Table 3: Effect of intercropping some legumes with vines under different levels of N on the percentage of K in the
leaves, berry set % and yield per vine ( kg.) of Superior grapevines during 2005, 2006 and 2007 seasons.

Leaf K %
Intercrops 2005 | 2006 | 2007
(A) N/levels (g/vine) (B)
b1 40 | b2 60 | b3 80 |ba 100 M(eAa)‘“ b1 40 | b2 60 | b3 80 |bs 100 M(eAa;“ b1 40 | b2 60 | b3 80 |ba 100 M(eAf’;“
a1 Clover 134 | 127 [ 1.02 [ 119 | 125 | 142 |135[1.28 | 127 | 133 | 145|137 (130129 1.35
a2 Fenugreek 115 | 1.07 [ 1.00 | 1.00 | 106 | 124 | 127 [ 110|109 | 115 | 131|124 [ 116 | 115 1.22
as Bean 1.05 | 097 [ 0.90 [ 0.89 | 095 | 114 |1.07 [1.00] 099 | 105 |1.15 ] 1.06 [ 0.98 | 0.97 | 1.04
Mean (B) 1.20 [ 1.10 | 1.03 | 1.03 1.27 [ 120 | 1.13 | 1.12 1.30 [ 1.22 [ 1.15 | 1.19
New L.S.D. A B AB A B AB A B AB
at 5% 0.06 0.07 0.12 0.06 0.06 0.10 0.06 0.06 0.10
Berry set %
a1 Clover 159 [ 195 [ 19.6 [ 19.7 | 18.7 | 17.0 | 22.0 [ 225 [ 230 | 21.1 [ 182 | 25.0 [ 25.2 [ 255 | 235
a» Fenugreek 134 [ 16.0 | 161 | 162 | 154 | 145|165 (169 | 170 | 16.2 | 16.0 | 18.0 [ 185 | 19.0 | 17.9
as Bean 115 [ 133|135 | 136 | 13.0 | 120 ] 14.0 | 147 | 150 | 139 | 131 [ 150 [ 155 ] 16.0 | 14.9
Mean (B) 13.6 [ 16.3 | 16.4 | 165 145 | 175 [ 17.8 [ 18.3 15.8 [ 19.3 [ 19.7 | 20.2
New L.S.D. A B AB A B AB A B AB
at 5% 1.0 1.4 2.4 1.4 1.5 2.6 1.4 1.5 2.6
Yield/vine (kg)
a1 Clover 86 | 9.0 [ 89 | 8.9 89 [107]122 128|118 116 [10.6 ] 125122 ] 122 [ 119
a2 Fenugreek 81 | 85 [ 83 | 83 8.3 9.0 [105[10.2 | 102 | 100 | 95 | 10.7 [ 10.6 | 10.3 | 10.3
as Bean 75 | 78 [ 78 ]| 78 7.7 76 | 89 [ 87 | 85 8.4 82 | 93 [ 9.0 | 8.9 8.9
Mean (B) 81 | 84 | 83 | 83 9.1 | 10.5 [ 10.2 | 10.2 9.4 | 108 ] 10.6 | 10.5
New L.S.D. A B AB A B AB A B AB
at 5% 0.5 0.3 0.5 0.4 0.4 0.7 0.6 0.5 0.9
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Table 4: Effect of intercropping some legumes with vines under different levels of N on the number of clusters per
vine as well as weight of cluster (g) and berry (g) of Superior grapevines during 2005, 2006 and 2007

seasons.
No. of clusters/vine
Intercrops 2005 | 2006 | 2007
(A) N/levels (g/vine) (B)
b1 40 | b2 60 | bs 80 |bs 100 M(‘Z"’)m b1 40 | b2 60 | bs 80 |bs 100 M(‘Z"’)‘“ b1 40 | b2 60 | bs 80 |bs 100 M(‘Z"’;“
a1 Clover 27.0 | 27.0 | 27.0 | 27.0 | 270 | 33.0 | 36.0 | 35.0 | 35.0 | 34.8 | 32.0 | 36.5 | 36.0 | 36.0 | 35.1
a. Fenugreek 27.0 | 27.0 | 27.0 | 27.0 | 270 | 29.0 | 315 | 31.0 | 31.0 | 30.6 | 30.0 | 32.0 | 31.5 | 31.0 | 31.1
as Bean 26.0 | 26.0 | 26.0 | 26.0 | 26.0 | 26.0 | 29.0 | 28,5 | 28.0 | 27.9 | 28.0 | 30.0 | 29.0 | 29.0 | 29.0
Mean (B) 26.7 | 26.7 | 26.7 | 26.7 29.3 [ 32.2 | 315 | 31.3 30.0 | 32.8 | 32.2 | 32.0
New L.S.D. A B AB A B AB A B AB
at 5% NS NS NS 2.0 2.0 3.5 1.0 2.0 3.5
Cluster weight ()
a1 Clover 320.2335.0330.0 | 328.0 | 328.3 |334.8|325.0|340.0 |338.0| 336.0 |330.0|342.0|340.0 |340.0| 338.0
a> Fenugreek [ 301.0 | 315.0 | 308.0 | 306.0 | 307.5 |325.8|310.0|333.0|330.0| 330.0 |315.0|335.0|335.0 |333.0| 329.5
as Bean 288.1]301.0299.0 | 296.0 | 296.0 |302.5|292.0|307.0|306.0| 305.0 |292.0|310.0|309.0|308.0| 304.8
Mean (B) 303.1/317.0|312.3|310.0 312.3|329.0 | 328.1 | 327.0
New L.S.D. A B AB A B AB A B AB
at 5% 11.0 12.2 21.1 11.9 12.2 21.1 10.9 11.2 19.4
Berry weight (g)
a1 Clover 341 | 362 | 3.60 | 3.60 | 356 | 3.46 | 3.70 | 368 | 367 | 3.63 | 355 | 3.82 | 3.80 | 3.79 | 3.74
a, Fenugreek 325|336 | 333|330 | 331 330341340338 | 3.37 | 333|350 | 3.47 | 3.46 | 3.44
az Bean 311 | 325 | 322 (320 320 | 316|330 |327]|326| 325 [3.20] 333331330 3.29
Mean (B) 3.26 | 3.41 | 3.38 | 33.7 3.31 | 3.47 | 345 | 3.44 3.36 | 3.55 | 3.33 | 3.52
New L.S.D. A B AB A B AB A B AB
at 5% 0.10 0.12 0.21 0.11 0.11 0.19 0.09 0.11 0.19
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Table 5: Effect of intercropping some legumes with vines under different levels of N on some chemical quality
parameters of Superior grapes during 2005, 2006 and 2007 seasons.

T.SS. %
Intercrops 2005 | 2006 | 2007
(A) N/levels (g/vine) (B)
b1 40 | b2 60 | bs 80 |ba 100 M(‘Z"’)m b1 40 | b2 60 | bs 80 |ba 100 M(‘Z"’)‘“ b1 40 | b2 60 | bs 80 |ba 100 M(‘Z"’;“
a1 Clover 184 [ 189188 | 186 | 187 | 185 ] 19.1 [19.0 | 19.0 | 189 | 186 | 19.2 [ 19.1 [ 19.1 | 19.0
a> Fenugreek 180 [ 184 [ 183|183 | 183 | 181 | 185[ 184|183 | 183 |18.1 | 186 | 185|184 | 184
as Bean 175178176 | 175 | 176 | 176 ] 180 179|178 | 178 | 177 [ 18.1 [ 18.0 | 180 | 17.9
Mean (B) 18.0 [ 18.4 | 18.2 | 18.1 18.1 [ 185 | 18.4 | 184 18.1 | 18.6 | 18.5 | 18.5
New L.S.D. A B AB A B AB A B AB
at 5% 0.2 0.3 0.5 0.3 0.3 0.2 0.3 0.5
Total sugars %
a1 Clover 164 | 169|168 ] 167 | 167 | 168 | 175|174 | 173 | 173 | 171|178 | 17.7 | 176 | 176
a2 Fenugreek 157 [ 162161 ] 160 | 16.0 | 160 | 164 [ 163|162 | 162 | 165 | 17.0 [ 16.9 | 166 | 16.8
as Bean 153 [ 157|156 | 156 | 156 | 155 | 159 [ 158 | 157 | 157 | 16.0 | 165 | 164 | 163 | 16.3
Mean (B) 15.8 | 16.3 | 16.2 | 16.1 16.1 | 16.6 | 16.5 | 16.4 165 | 17.1 | 17.0 | 16.8
New L.S.D. A B AB A B AB A B AB
at 5% 0.3 0.3 0.5 0.2 0.3 0.5 0.2 0.3 0.5
Total acidity %
a1 Clover 0.640]0.600 ] 0.600[0.600 | 0.610 [0.627]0.595]0.596 [ 0.597 | 0.604 [0.621]0.580]0.581[0.582] 0.591
a2 Fenugreek | 0.671/0.630]0.631]0.631| 0.644 |0.666]0.621]0.622|0.623| 0.633 |0.663]0.618|0.620|0.621 | 0.631
as Bean 0.720[0.691 | 0.692 [ 0.692 | 0.699 [0.710]0.690 | 0.691 [ 0.691 | 0.696 [0.707 [0.682|0.684 | 0.685 | 0.690
Mean (B) 0.677]0.640 | 0.641 [ 0.621 0.668 | 0.636 | 0.636 | 0.637 0.664 | 0.627 | 0.627 | 0.629
New L.S.D. A B AB A B AB A B AB
at 5% 0.022 0.025 0.043 0.020 0.025 0.043 0.019 0.027 0.047
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