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ABSTRACT  
 

Grapevine cultivars viz Flame seedless, Early Sweet, Superior seedless and Red Glob grafted onto two 
rootstocks viz Salt Creek and Freedom compared with the their own rooted ones, were evaluated against 
artificial infestation with root-knot nematode Meloidogyne incognita under greenhouse condition at National 
Research Center, Doki, Giza, Egypt. Also, yield of grapevine cultivars were determined under natural 
infestation with root-knot nematode Meloidogyne spp. at Bani Salama region, Giza Governorate, Egypt. Under 
greenhouse condition, the obtained results revealed that, Flame cultivar was more infected with M. icognita than 
other cultivars while the rootstocks of Salt Creek and Freedom were less infected with nematode than the own 
rooted cultivars. M. incognita infestation caused a significant reduction in growth of the own rooted grapevine 
cultivars Flame, Early Sweet, Red Glob and Superior comparing with grafted ones on the nematode resistant 
rootstocks, Salt Creek and Freedom. Chemical analysis of the infested roots revealed that the fiber fraction 
(ADL, Hemicellulose and Cellulose) recorded the highest percentage in cultivars grafted on Salt Creek and 
Freedom rootstocks comparing with the own rooted ones. Proline and free amino acids were extremely higher in 
the own rooted cultivars than the rootstocks ones. Under field condition, grapevine cultivars grafted on Salt 
Creek and Freedom produced the highest average yield with nematode infestation, in the opposite case own 
rooted ones produced the lowest average yield with nematode infestation. 
 
Key word: Grapevine, Vitis vinifera, Rootstocks, Nematode resistance, M. incognta, Growth properties, Prolin, 

Fiber Fraction, Yield. 

 
Introduction 
 
 Grapevine (Vitis vinifera L.) is one of the most important and favorable fruit crops in Egypt, it is 
considered the second fruit crop after citrus. The planted area reached 188543 feddan producing 1378815 tons 
(Ministry of Agriculture statistics, 2013). The production of grapes increased as a result of introducing of new 
varieties and rootstocks and improving culture practices. 
 In fact rootstocks have been used in vineyards since the second half of 19th century as a consequence of the 
phylloxera (Daktulosphaira vitifoliae) invasion in Europe. Rootstocks, as a link between the soil and the scion, 
play an important role in vine adaptation with the environmental factors. 
 Choosing the rootstock is one of the most important decisions when establishing vineyards. Rootstocks are 
employed in grapevine cultivation to overcome several biotic stresses (phylloxera, nematodes, root diseases, 
etc.), a biotic stresses (soil and water salinity, water scarcity, frost effect, etc.), and controlling vegetative 
growth, precocity and fruit quality. Reynolds and Wardle (2001) outlined some major criteria for rootstocks 
choice in the order of their importance as phylloxera and nematode resistance, adaptability to high pH soils, 
saline soils, wet or poorly drained soils and drought. Salt Creek "Ramsey" rootstock imports great vigor to its 
scions. It is quite resistant to nematodes and moderately resistant to phylloxera, it is performed well in light 
sandy soils of low fertility, has good tolerance to salt, perform well in slightly acid and calcareous soils. 
Freedom (1613C x V. Champini) is highly resistant to phylloxera and nematodes, it renders scions more 
vigorous but less than Dog Ridge, it is highly resistant to drought, well adapted to acidic soils and moderate 
resistant to salinity (Mc Carthy & Cirami, 1990; Mullins et al., 1992; Southey, 1992; Gao et al., 1993; Lider et 
al., 1995; Kocsis et al., 1998; Sule, 1999; Walker et al., 2002 and Goyzueta & Peniche, 2004). 
 Grapevine is host to a large variety of plant parasitic nematodes, the most common of which include 
Meloidogyne spp. (root-knot nematodes), Xiphinema spp. (dagger nematodes), Pratylenchus spp. (root lesion 
nematodes), Longidorus spp. (needle ematodes), Criconemoides spp. (ring nematodes) and some species in the 
genera Rotylenchus and Helicotylenchus (spiral nematodes) (Nicol et al., 1999 and Téliz et al., 2007). 
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Meloidogyne spp. and Xiphinema index are primary pathogens of grapevines. These nematodes can impair the 
establishment of new grapevine plantations and reduce the vigour, yield and productive life span of already 
established vineyards as well as enhance infection and damage of their roots by other pathogens (Anwar et al., 
2002 and Esmenjaud & Bouquet, 2009). Meloidogyne arenaria, M. incognita and M. javanica cause significant 
economic losses to grapevines grown in sandy soil under the mild temperature conditions that prevail in most 
grapevine growing areas of California, the Mediterranean Basin and South Africa (Nicol et al., 1999; 
Esmenjaud & Bouquet, 2009). The objective of the present work aimed to investigate the effect of root-knot 
nematode Meloidogyne incognita on the growth and yield of grapevine cultivars grafted onto rootstocks 
comparing with their own rooted ones (ungrafted). In addition, to estimate some chemical constituents in the 
infected roots of grapevine. 
 
Materials and Methods 
 
Root-knot nematode culture: 
 Culture of Meloidogyne incognita (Kofoid & White) was maintained in the screen house on tomato plants 
(Lycopersicon esculentum L. var. Castel Rock) growing in 15-cm pots in sterile sandy loam soil. It was watered 
daily with tap water and with nutrient solution once a week. When nematode inoculum as the second-stage 
juveniles (J2s) was needed, galled tomato roots were washed thoroughly with tap water, cut into pieces and 
placed in the mist chamber for egg hatching. The hatched J2s were collected daily and refrigerated at 6 oC for the 
experimental use. 
 
Grapevine cultivars: 
 Two years old seedling of grapevine cultivars viz Flame, Early Sweet, Red globe and Superior (Vitis 
vinifera) grafted on grapevine rootstocks  viz Salt Creek (V. champinii) and Freedom (1613C x V. champinii)  or 
the own rooted.  
 
Greenhouse study:  
 During February 2012, roots of seedling grapevine cultivars (grafted or own rooted) were trimmed, then 
dipped in fungicide (Rizolex T 50% WB). Also, scion of the grafted cultivars or the own rooted ones were 
trimmed and left only 2 buds of each. Seedlings were transplanted in plastic pots filled with virgin sandy soil 
mixed with Peatmoss 2:1 (V/V) 25 kg. After four months (during June), 3 vines (one vine/pot) of uniform of 
each grapevine variety grafted on rootstocks or own rooted were selected. All vines were inoculated with the 
infective juvenile stage (J2s) of  M. incognita (2000 J2s/ pot).  The vines were irrigated every 2-3 days with a 
compound fertilizer (19:19:19) at rate 2g/l (one liter). After (J2s) inoculation, nematode and vine growth 
parameters were determined as following: 
 
Determination of nematode parameters: 
 Nematode population density (J2s) in the soil around the rhizospher of the infected vines was recorded 
during October 2012, January 2013 and April 2013. Soil samples were collected from the planted pots using soil 
Auger. Nematodes were extracted from soil using the modified Baermann funnel technique (Southey, 1986), 
then counted. By the end of experiment (April 2013), the uprooted root systems  were served and rinsed in water 
to remove soil particles then processed for determination of nematode galls and  chemical constituents. 
 
Determination of vine parameters: 
 Vine growth parameters i.e. vine height (cm), number of shoot/vine and number of leaves/vine were 
recorded during October 2012 and April 2013. 
 
Chemical analysis: 
   Roots of grapevine cultivars infested with M. incognitia were used for determination of cell wall content, 
prolin and free amino acids as following: 
 
Cell wall content:  
 Fiber Fraction: cell wall constituents were analyzed according to Goreing and Van Soest (1970) to 
determine acid detergent lignin (ADL), Hemicellulose and cellulose.  
 
 Proline:  
 Proline content was estimated using the method of Batels et al. (1973). 
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Free Amino Acid: 
 Rosein (1957) method was used after modification carried out by Selim et al. (1978) for determination of 
Free Amino Acids. The concentration of amino acids was calculated from standard curve of glutamic acid. 
 
Field study: 
 A field experiment was carried out at Bani Salama region, Giza Governorate, Egypt during 2013 season on 
four years old of grapevine cultivars viz: Flame, Early Sweet and Superior (own rooted) or grafted onto 
grapevine rootstocks of Salt Creek (V. champinii) and Freedom (1613C x V. champinii) grown in sandy soil 
naturally infected with root-knot nematode Meloidogyne spp. to evaluate the yield of vine (kg/vine) and the 
nematode population density (J2s) in soil. Three soil samples were collected randomly using soil auger during 
winter and summer seasons in 2013. Each of soil samples of each grapevine variety were thoroughly mixed and 
used for the extraction of the second juvenile stage of root-knot nematodes Meloidogyne spp. by using the 
modified Baermann funnel technique (Southey, 1986). Identification of nematodes was carried out by 
Nematology and Acarology Research Center at Fac. Agric., Ain Shams Univ. Egypt according to Wellim 
(1991). Yield of the above mentioned grapevine cultivars (kg /vine) were also determined. 
 
Statistical analyses:  
 The data were subjected to analysis of variance and Duncan's multiple rang test was used to differentiate 
means at 5% (Duncan, 1955).  
 

Results and Discussion 
 
Green house study: 
 Effect of vine cultivars grafted or ungrafted on the population density of J2s and root galls of M. incognita 
in different seasons: 
 Data given in Table (1) revealed that population density of J2s varied significantly among the grafted 
grapevine cultivars on rootstocks and on the own rooted ones within each investigation period. However, during 
October 2012, the highest average number of (J2s) were (840 and 792 individual/1Kg) for the own rooted Early 
Sweet and Flame respectively, while the lowest ones were (96 and 200 individual/1Kg) for Superior grafted on 
Freedom and Flame grafted on Salt Creek respectively. Also during January 2013, the highest average numbers 
were (516 and 408 individual/1Kg) for the own rooted Red glob and Flame respectively, while the lowest ones 
were (104 and 260 individual/1Kg) for grafted cultivars Superior/Salt Creek and Flame/Freedom, respectively. 
 Regarding to the population density along all investigation period, it could be observed that, a marked 
decrease in the numbers of (J2s) on April 2013 especially for the cultivars grafted on rootstocks except for 
Flame/Freedom. Generally, the highest total numbers of J2s were 1596 and 1384.3 individual/1Kg for the own 
rooted vines of Early Sweet and Flame cvs. whereas the lowest values were 96 and 104 individual/1Kg for 
Superior grafted on Freedom and Salt Creek rootstocks, respectively. 
 Similar trend was observed with gall numbers. However, the highest gall numbers were 20, 15, 17 and 7 
galls/root for ungrafted vines of Flame, Red glob, Early Sweet and Superior cultivars. While the lowest gall 
numbers were recorded for the cultivars grafted on rootstocks except in Flame grafted on Freedom rootstock. 
 Comparing the level of infestation with M. incogneta on grapevine cultivars regardless of the rootstocks 
(grafted or not), data indicated that, Flame cultivars was more infected with nematode than other cultivars. 
However, the average numbers of J2s were 299.1, 215.6, 107.1 and 81.4 individual/1Kg, and the average 
number of galls were 15, 7.3, 7.7 and 3.7 galls/ vines for Flame, Early Sweet, Red glob and Superior, 
respectively. On the other hand, the rootstocks of Salt Creek and Freedom were less infected with nematode 
than ungrafted cultivars. The average numbers of J2s were 84.7, 89.7 and 353.1 individual/1Kg and the average 
number of galls were 3, 7.5 and 14.8 galls/ root, respectively. The obtained result were highly supported by the 
finding of Mc Kenry et al., (2001) who tested 18 vitis in addition Vitis vinifera cv. Thompson Seedless against 
five Meloidogyne spp. They found that, grapevine cultivars 1613C, Dog Ridge, Freedom, Harmony, Teleki 5C, 
K51-32, and Ramsey were resistant to 4  Meloidogyne spp except M. arenaria. Al-Sayed et al., (2005) stated 
that Freedom (V. Champini x 1613c) was highly resistant to M. incognita. Also, Aman Negm (2011) reported 
that,  grapevine rootstocks of Freedom, Salt Creek and Harmony were highly resistant to Root-Knot nematode 
Meloidogyne spp. than the grapevine of Superior, Flame and Cremson cultivars under field conditions. In 
addition, the same rootstocks were highly resistant than the grapevine cultivars infested with M. incognita when 
tested under screen house conditions. 
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Table 1: Population density of the J2s in soil and number of root galls of M. incognita infesting the grapevine cultivars of  
Flame, Early Sweet, Superior and Red Glob cultivars grafted on Salt Creek, Freedom rootstocks and own rooted 
vines under greenhouse conditions during the period from October 2012 to April 2013. 

Cultivars Rootstocks 
Average number of nematode in soil (no. of J2s /1Kg) 

Average No. 
of galls/root 

October 
2012 

January 2013 
April 
2013 

Total Average 

Flame 
Salt Creek 200 d 248 g 0 e 448 f 149.3 f 5 cd 
Freedom 0 f 260 f 600 a 860 c 286.7 c 20 a 

Own rooted 792 b 408 b 184 c 1384 b 461.3 b 20 a 

Early Sweet 
Salt Creek 0 f 344 d 0 e 344 g 114.7 g 2 de 
Freedom 0 f 0 i 0 e 0 i 0.0 i 5 cd 

Own rooted 840 a 396 c 360 b 1596 a 532.0 a 15 b 

Red Glob 
Salt Creek 0 f 0 i 120 d 120 h 40.0 h 2 de 
Freedom 0f 0 i 120 d 120 h 40.0 h 4 cde 

Own rooted 208 d 516 a 0 e 724 d 241.3 d 17 ab 

Superior 
Salt Creek 0f 104 h 0 e 104 h 34.7 h 3 de 
Freedom 96 e 0 i 0 e 96 h 32.0 h 1 e 

Own rooted 261 c 272 e 0 e 533 e 177.7e 7 c 
Average of cultivars  

Flame 330.7 A 305.3 A 261.3 A 897.3 A 299.1 A 15.0 A 
Early Sweet 280.0 B 246.7 B 120.0 B 646.7 B 215.6 B 7.3 B 
Red Glob 69.3 D 172.0 C 80.0 C 321.3 C 107.1 C 7.7 B 
Superior 119.1 C 125.3 D 0.0 D 244.3 D 81.4 D 3.7 C 

Average of rootstocks  
Salt Creek 50 B 174 B 30 C 254 B 84.7 B 3.0  C 
Freedom 24 C 65 C 180 A 269 B 89.7 B 7.5  B 

Own rooted 525 A 398 A 136 B 1059.3 A 353.1 A 14.8 A 
Means having the same letters within a column are not significantly different at 5% level.  
 

Effect of M. incognita on the growth of the tested vine cultivars:  
 All data of vine parameters presented in Table (2) indicated that, M. incognita infestation caused a 
significant reduction in the growth of own rooted grapevine cultivars, Flame, Early Sweet, Red Glob and 
Superior comparing with grafted ones on the nematode resistant rootstocks  (Salt Creek and Freedom). 
However, during October 2012 it could be observed that, the highest value of vine height were 117.8 and 115.0 
cm/vine for Early Sweet grafted on Salt Creek and Freedom, respectively followed by Flame grafted on Salt 
Creek (110 cm/vine) and Superior grafted on Salt Creek (110.5 cm/vine). The lowest value of vine height were 
55.5, 61.8, 65.3 and 84.5 cm/vine for Red Glob, Flame, Early Sweet and Superior cvs. ungrafted vines 
respectively. Similar trend was observed during April 2013. Regarding to the numbers of shoots and 
leaves/vine, the present data clearly indicated that, Flame, Early Sweet, Red Glob and Superior grafted on Salt 
Creek and Freedom rootstocks gave more number of shoots and leaves than the own rooted ones. During 
October 2012, the highest numbers of shoots (5 shoot/vine) recorded for Flame and Red Glob grafted on Salt 
Creek and the highest numbers of leaves (70 leaves/vine) were found in Early Sweet grafted on Salt Creek. On 
the other hand, the lowest number of shoots were 1 shoot/vine in Superior cv. ungrafted vines and the lowest 
number of leaves were 32 leaves/vine in Flame cv. ungrafted vines. Regardless of grapevine rootstock, the 
present data obviously declared that grapevine cultivars grafted on the nematode resistant rootstocks gave a 
vigorous vine growth than the own rooted ones. The average heights (107, 102.3 cm/vine), the number of shoots 
(4.1, 4.0 shoot/vine) and the number of leaves 61, 57 leaves/vine were found in Salt Creek and Freedom 
rootstocks, respectively during October 2012. However, the vigorous growth of the grafted cultivars on the 
rootstocks could be due to its characteristics in addition to their resistance against parasitic nematode. The 
present results are in agreement with Kesba (1999) who said that when M. incognita and Rotylenchulu 
sreniformis inoculated to 14 grapevine cultivars, a significant reductions were observed in fresh weights of 
shoots and roots (up to 50%). Gutie´rrez et al., (2011) found that, the shoot and main stem diameters appeared to 
be the most sensitive variables of damage caused by Meloidogyne spp.  Also, Sasanelli et al., (2006) found that, 
shoot length, node numbers and fresh weight were higher for1103 Paulsen than cv. Italia when infested with 
root knot nematode M. incogneta. 
 
Effect of M. incognita on the chemical constituents in the tested vine roots: 
 Data given in Table (3) revealed that grapevine rootstocks and their own rooted ones varied significantly 
in their root chemical constituents. The fiber fraction (ADL, Hemicellulose and Cellulose) recorded the highest 
percentage in cultivars grafted on Salt Creek and Freedom rootstocks comparing with their the own rooted ones. 
The highest percentage of ADL were 26.39 and 24.35 % in roots of Red Glob and Early Sweet grafted on Salt 
Creek, respectively. Also the highest percentage of Hemicellulose and Cellulose were 41.64 & 29.85 % and 
32.47 & 28.13 % for Early Sweet and Flame grafted on Salt Creek, respectively. On the other hand the lowest 
percentage of ADL, Hemicellulose and Cellulose were 11.53, 14.31 and 14.34 % were found in Early Sweet cv. 
ungrafted vines. In contrast, the concentration of proline and free amino acids were extremely higher in the own 
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rooted cultivars than those of the rootstocks ones. However, the highest values of proline (7.05 and 6.55 mg/g 
fresh weight) were found in roots of own rooted Red Glob and Early Sweet cvs. respectively. The highest values 
of free amino acids (120.67 and 103.74 mg/g dry weight) were found in roots of own rooted Flame and Early 
Sweet cvs. respectively. 
 
Table 2: Effect of the infestation with M. incognita on the growth of Flame, Early Sweet, Superior and Red Glob cultivars grafted on Salt 

Creek, Freedom rootstocks and own rooted vines under greenhouse conditions during the period from October 2012 to April 2013. 

Cultivars Rootstocks 

Growth parameters 
vine height (cm) No. of shoot/ vine No. of leaves / vine 

October /  
2012 

April / 2013 
October / 

2012 
April  / 2013 

October / 
2012 

April / 2013 

Flame 
Salt Creek 110.0 ab 90.2 a 5.0 a 4.0 a 55 c 33 a 
Freedom 108.8 ab 85.5 a 4.5 a 3.0 ab 54 c 31 ab 

Own rooted 61.8 e 20.2 e 2.3 bcd 1.0 de 32 e 5  e 

Early Sweet 
Salt Creek 117.8 a 47.5 b 3.8 a 2.0 bcd 70 a 21 c 
Freedom 115.0 a 40.0 bc 4.5 a 1.5 cd 65 b 19 c 

Own rooted 65.3 de 0.0 g 2.0 bcd 0.0 e 34 de 0  f 

Red Glob 
Salt Creek 89.8 b 32.8 cd 5.0 a 2.5 bc 63 b 29 b 
Freedom 85.5 cd 30.9 d 3.5 ab 3.0 ab 62 b 32 a 

Own rooted 55.5 e 0.0 g 1.5 cd 0.0 e 34 de 0   f 

Superior 
Salt Creek 110.5 ab 20.5 e 2.8 bc 2.5 bc 56 c 12 d 
Freedom 100.0 abc 18.8 e 3.5 ab 2.0 bcd 53 c 10 d 

Own rooted 84.5 cd 10.0 f 1.0 d 1.0 de 38 d 4 e 
Average of cultivars 

Flame 93.5 C 65.3 A 3.9 A 2.7 A 47 C 23 A 
Early Sweet 99.4  D 29.2 B 3.4 A 1.2 B 56 A 13 C 
Red Glob 76.9 B 21.2 C 3.3 A 1.8 B 53 B 20 B 
Superior 98.3 A 16.4 D 2.4 B 1.8 B 49 C 9 D 

Average of rootstocks 
Salt Creek 107.0 A 47.7 A 4.1 A 2.8 A 61 A 23 A 
Freedom 102.3 A 43.9 A 4.0 A 2.4 A 59 A 23 A 
Own rooted 66.8   B 7.6   B 1.7 B 0.5 B 34 B 2   B 

Means having the same letters within a column are not significantly different at 5% level.  
 
Table 3: Effect of M. incognita on some chemical constituents i.e fiber fraction (ADL, Hemicellulose and Cellulose), proline µmoles /g of 

fresh weight and free amino acids mg/g dry weight of Flame, Early Sweet, Superior and Red Glob cultivars grafted on Salt Creek, 
Freedom rootstocks and own rooted vines.  

Cultivars Rootstocks 
Fiber fraction Proline 

mg /g of fresh 
wt. 

Free amino acids 
mg/g dry wt. ADL (%) Hemicellu-lose (%) Cellulose (%) 

Flame 
Salt Creek 23.31 d 32.47 d 28.13 b 1.85 f 80.03 c 
Freedom 22.25 e 32.09 d 24.54 e 0.40 h 55.64 g 

Own rooted 18.93 h 23.54 f 16.22 h 4.45 c 120.67 a 

Early Sweet 
Salt Creek 24.35 c 41.64 a 29.85 a 1.70 f 29.52 k 
Freedom 22.16 ef 33.46 c 22.11 g 0.95 g 41.43 j 

Own rooted 11.53 j 14.31 h 14.34 j 6.55 b 103.74 b 

Red Glob 
Salt Creek 26.39 a 36.09 b 26.77 c 4.60 c 43.00 i 
Freedom 25.29 b 35.76 b 22.19 g 3.85 d 69.09 e 

Own rooted 10.31 k 25.87 e 15.16 i 7.05 a 74.48 d 

Superior 
Salt Creek 21.69 f 33.06 c 25.89 d 3.05 e 55.31 g 
Freedom 21.12 g 35.80 b 23.91 f 0.20 h 49.86 h 

Own rooted 16.89 i 21.48 g 15.52 i 2.00 f 66.11 f 
Average of cultivars 

Flame 21.50 A 29.37 D 22.96 A 2.23 C 85.45 A 
Early Sweet 19.35 D 29.8 C 22.10 B 3.07 B 58.23 C 
Red Glob 20.66 B 32.57 A 21.37 D 5.17 A 62.19 B 
Superior 19.9 C 30.11 B 21.77 C 1.75 D 57.09 D 

Average of rootstocks 
Salt Creek 23.93 A 35.81 A 27.66 A 2.80 B 51.97 C 
Freedom 22.70 B 34.28 B 23.19 B 1.35 C 54.01 B 
Own rooted 14.41 C 21.30 C 15.31 C 5.01 A 91.25 A 

Means having the same letters within a column are not significantly different at 5% level.  

  
Regardless of the grapevine rootstocks, it could be observed that, roots of nematode resistant rootstocks 

contained a higher percentage from fiber fraction than the own rooted cultivars whereas the later contained a 
higher concentration of proline and free amino acids. Nevertheless, increasing the percentage of the fiber 
fraction in the roots of nematode resistant rootstocks than the own rooted ones may be due to the differences in 
the anatomical structure of their cell walls. Meanwhile increasing the concentration of the proline and free 
amino acids in the susceptible own rooted ones may be due to the induced resistance against nematode infection. 
Thus, could be explain the decreasing total numbers of M. incognita (254 and 269 individuals/kg.) of Salt Creek 
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and Freedom respectively, and increasing nematode numbers (1059.3 individuals/kg) in own rooted cultivars 
(Table: 1). The obtained results are confirmed by the finding of  Doney  et. al., (1971), who found a significant 
increases in concentration of some amino acids i.e.  aspartic acid, glutamic acid, and glutamine in the fibrous 
root juice of Sugar Beet seedlings infected with Heterodera schachtii juveniles, compared with healthy plants. 
Also, there is a relationship between proline concentration and number of nematodes H. schachtii developed on 
sugar beet plants.  Infected plants showed higher foliar accumulation of proline as well as higher accumulation 
of potassium in comparison to untreated control. Duncan et al., (1993) found that, number of citrus nematodes 
was related positively to root content of reducing sugars, starch and total nonstructural carbohydrates but were 
related inversely to root lignin content.  
 
Field study: 
Effect of the natural infestation with root-knot nematode on vine yield under field conditions: 
 Data given in Table (4) revealed that, the natural infestation with root-knot nematode decreased or 
increased from January (winter) to April (spring) in grapevine cultivars grafted on salt Creek and Freedom, in 
contrast a markedly increase with this infestation in all rooted grapevine (ungrafted). Generally, the infestation 
was higher in the own rooted vines with an average number of J2s ranged from (630 – 1600 individual / 1kg.) 
than those of the grafted ones with an average number of J2s ranged from (350 to 808 individual / 1 kg) except 
in case of salt Creek. Obviously, it could be observed that, grapevine cultivars grafted on salt Creek and 
Freedom in infested soil produced the highest average yield. In the opposite case own rooted ones produced the 
lowest average yield with nematode infestation. However, the highest value of average yield for the grafted 
cultivars on root stocks ranged from (13 – 19.8 kg/vine) with an average levels of infestation ranged from (350 – 
1250 individual/1kg), while the lowest values of own rooted ones ranged from (7.3 – 13.3 kg/vine) with an 
average level of infestation ranged from (630 – 1600 individual/1kg). Increasing grapevine yield for the grafted 
cultivars on root stocks could be due to the resistance or tolerance of these root stocks against nematode 
infection in addition to their growth characteristics. Finally, it could be concluded that, nematode greenhouse 
experiments and root chemical analysis of grapevine cultivars grafted on nematode resistant root stocks 
comparing with their own rooted ones supported the field results and could be give an interpretation for the 
higher production yield for grafted grapevine cultivars. These results in agreement with Prior et al., (1993) who 
mentioned that Vines on Ramsey rootstocks had higher average annual yields than own-rooted vines. Also, 
Luvisi, et al., (2001). Reported that, productivity of marketable grapes was highest on rootstocks Freedom and 
1103-P, followed by 039-16 and the self-rooted vines. 
 
Table 4: Effect of the natural infestation with root-knot nematode on the yield of grapevine cultivars grafted on nematode resistant     
   rootstocks and own rooted ones under field conditions during season 2013. 

Cultivars Rootstocks 
Average number of nematode in soil (no. of J2s /1Kg) 

Average yield 
(Kg/vine) 

January 2013 
April 
2013 

Total Average  

Flame 
Salt Creek 1900 500 2400 1200 18.7 a 
Freedom 736 880 1616 808 19.8 a 

Own rooted 1250 1950 3200 1600 9.5 c 

Early Sweet 
Salt Creek 100 900 1000 500 19.6 a 
Freedom 456 600 1046 528 15.7 b 

Own rooted 160 1100 1200 630 13.3 b 

Superior 
Salt Creek 0 2500 2500 1250 13 b 
Freedom 0 700 700 350 14 b 

Own rooted 160 1600 1760 880 7.3 c 
Means having the same letters within a column are not significantly different at 5%level.  
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