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ABSTRACT

This study was carried out throughout two successive seasons of
2006-2007 & 2007-2008 in the nursery of Viticulture Department in
Hort. Rec. Inst., Agric. Rec. Cent. at Giza Governorate. Three grape
cultivars i.e. Flame Seedless, Thompson Seedless and Superior
Seedless, (Vitis Vinifra, L) were grafted by cleft grafting on the 1%
week of January on three rootstocks i.e. Dog Ridge (V.champini),
Freedom (1613 x V.champini) and St.Geroge (V.rupestris) or self-
grafted (control) using two diameters (A: 8-12 mm & B: 4-8 mm) to
study the performance of these cultivars on these rootstocks
concerning growth vigour parameters and macro-nutrients
accumulation in the grafted seedlings. Success percentage in relation
to both grafting combinations and grafting diameter was also assessed.
Results show that the percentage of grafting success depended on both
the grafting combination and the diameter used. The highest
percentage was recorded in general by grafting on Freedom rootstock.
Results of using diameter (A) were higher with both Thompson
Seedless and Superior Seedless cvs whereas, the opposite was true for
Flame Seedless cv. In general growth vigor parameters were higher
when grafted on both Freedom and Dog Ridge rootstocks than
grafting on St. George or self grafting this was associated with higher
contents of both N and K in scion leaf petioles grafted on former
rootstocks. This high absorption efficiency of both nitrogen and
potassium are high importance for growers to decrease fertilization
doses and thus improve the economic return and decrease health and
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environmental hazards. Absorption in our opinion may be the leading
factor for increasing growth.

INTRODUCTION

Grapes are of the most important fruit nationally and
internationally. Egypt grows 167048 feddans with a production of
1531418 tons (Egyptian Ministry of Agriculture statistics, 2008).
Nowadays expanding grape cultivation in new reclaimed areas is of
great interest due to its high return for local market and exportation.
Grapes in Egypt are conventionally propagated by cuttings, but many
vineyards faces a lot of problems concerning vegetative growth
vigour, salinity, drought, high pH, calcareous soils and nematodes.
This led to a great increase of grafting usage to benefit from a specific
character acquired by the rootstock or effects on the scion. Grafting
success was found to be affected by the combination between the
rootstock and scion (Gaser 2007; Cangi et al., 2000). Rootstock and
scion diameter was also important for vegetative growth (Kassem
1983). Scion growth vigour was affected by the used rootstock (Gaser
2007; Tambe and Gawade 2004 Abo El-wafa 2003). Several
investigators pointed out that the scion’s content of macro nutrients
depended on the rootstock for nitrogen (Mandeep and Sharma 2005;
Abo El-wafa 2003) for phosphorus (Mandeep and Sharma 2005; Abo
El-wafa 2003) and for potassium (Mandeep and Sharma 2005; Abo
El-wafa 2003). The scope of this investigation is to assess the
comparative effects of grafting on three rootstocks and the diameter of
grafting on the percentage of success and performance of transplant.

MATERIALS AND METHODS

The present study was carried out during two successive seasons
of 2006-2007 and 2007-2008 in the nursery of Viticulture Department
in Hort. Rec. Inst., Agric. Rec. Cent. at Giza Governorate. In this
study three cultivars i.e. Superior Seedless, Flame Seedless and
Thompson Seedless. (Vitis Vinifra, L) were grafted on three rootstocks
i.e. Dog Ridge (V.champini), Freedom (1613 x V.champini) and
St.Geroge (V.rupestris) rootstocks or self-grafted (control). Two
diameters for both rootstocks cuttings and scions were considered
(diameter A: 8-12 mm & diameter B: 4-8 mm). Cleft grafting was
carried out in the 1* week of January. Each grafting combination with
each used diameter was presented by 30 grafted cuttings (each ten of
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them act as a replicate). Bases of rootstocks were dipped in 500 p.p.m
IBA for 5 seconds. Grafted cuttings were kept in moist peat moss at
25-28°C for callusing till 20™ February at which they were planted in
plastic bags full with a 2:1 mixture of peat moss: sand and irrigated
immediately. Plastic bags were then placed under plastic tunnels till
end of April after which covers were removed. Grafted seedlings were
subjected to normal management practices.

The following parameters were measured: Percentage of grafting
success (%) in May, average shoot length (cm) at growth cessation,
average leaf area (cm”) of the 5™ and 6™ apical leaves using a CI —203
laser Area meter made by CID, inc ,Vancouver,Washington state
USA. Macro nutrients content in petioles of 5™ and 6™ leaves were
determined after six months of planting. Nitrogen percentage was
determined using the method described by Pregl (1945), Phosphorus
was determined using the method described by Jackson (1967) and
Potassium by Brown & Lilleland (1946).

Statistical analysis:

The complete randomized blocks design was adopted for the
experiment according to Snedecor and Cochran (1989). Means
separation using the least significant difference (LSD) at 5% level
according to Steel and Torrie (1980).

RESULTS AND DISCUSSION

Grafting success percentage (%):

On the average Flame Seedless cv. was found to give the highest
significant percentage when grafted on Freedom rootstock in both
considered seasons (63.55% & 51.60%), respectively, (Tablel). As for
the diameter effect, data show that diameter B gave highest significant
percentage in both seasons (59.48% & 48.15%). Concerning the
interaction, data of grafting on both St. George and Freedom
rootstocks using diameter B recorded the highest percentages (68.30
& 54.00 & 69.30 & 56.60%) in both seasons respectively. Also,
grafting on Dog Ridge with diameter A gave a comparable percentage
in the first season only (67.27%).

As for Thompson Seedless cv. it is evident from the data that on
the average, the percentage of success was significantly the highest
when using Freedom rootstock in both seasons (63.61% & 56.72%),
respectively. As for the diameter effect on the average data clarify that



Table (1): Effect of rootstock and used diameter on percentage Success % in different grape Cultivars:

Diameter Flame Seedless Thompson Seedless Superior Seedless

1444

2006 2007 2006 2007 2006 2007

Rootstock A B MEAN A B MEAN A B MEAN A B MEAN A B MEAN A B MEAN

Dog Ridge 6727 5460 6093 4330 4000 4165 7400 4464 5932 5333 3667 4500 6350 5530 5040 4340 3300 3815

St.George  52.80 6830 60.55 4000 5400 4700 4900 3766 4333 2333 2000 2167 6880 5420 6150 46.60 3330  39.95

Freedom 57.30 69.30 6355 46.60 5660 5160 7377 5346 6361 6388 4955 5672 7480 6570 7025  56.60 4660  51.60

Self-grafted  40.90 4570 4330 4000 4200 4100 4350 4110 4230 4000 3930 39.65 4420 4680 4550 4250 4340 4295

MEAN 54.69 59.48 247 815 60.07 4422 4514 3638 62.83 5550 4725 39.08
LSD A 23 331 0.64 276 0.92 256
B 178 234 0.45 1.95 0.65 1.81
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using diameter A resulted in significantly higher percentage in both
seasons. Concerning the interaction results, data show that highest
percentage of success was attributed to grafting on Freedom rootstock
using diameter A in both seasons (73.77% & 63.88%), respectively
and on Dog Ridge rootstock using diameter A in the second season of
the investigation only (74.00%).

As for Superior Seedless cv. average results revealed that
percentage of success was significantly the highest when using
Freedom rootstock in both seasons (70.25% & 51.60%), respectively.
As for the average diameter effect, data show that using diameter A
resulted in significantly higher percentage in both seasons.
Concerning the interaction, data show that highest percentage of
success was attained by grafting on Freedom rootstock using diameter
A in both seasons (74.80% &56.60%), respectively.

Shoot length (cm):

On the average grafting Flame Seedless cv. on Dog Ridge (45.70
& 43.90 cm) or Freedom (44.60 & 42.80 cm) rootstocks resulted in
significantly the longest shoots in both seasons of the investigation
respectively,(Table2).On the average, insignificant effects were
attributed to diameter of the scion or the rootstock. Concerning the
interaction, data reveal that longest shoots were attained by grafting
Flame Seedless Cv. on Dog Ridge rootstock and using diameter A in
both seasons of the investigation (47.3 & 47.20 cm.), respectively.
Also Freedom rootstocks with diameter B resulted in highest
significance (47.40 cm) in the first season only.

As for Thompson Seedless cv. average data show that shoot
length was significantly the tallest when grafted on Dog Ridge
rootstock in both seasons (49.73 & 37.56 cm), respectively. Also,
using Freedom rootstock lead to statistically equal results. As for the
diameter effect, in the first season results show that using diameter A
gave the highest significant effect but in the second season there was
no significant effect attributed to this parameter. Concerning the
interaction it is clear that grafting on Dog Ridge rootstock using
diameter A was highly significant in both seasons (56.63 & 47.83 cm),
respectively. Also grafting on Freedom rootstock with diameter B
gave comparable high length in second season only (50.88 cm).

As for Superior Seedless cv., data on the average effect of
rootstock revealed that shoot length recorded the significant highest



Table (2): Effect of rootstock and used diameter on Shoot length (cm) in different grape cultivars:

Diameter Flame Seedless Thompson Seedless Superior Seedless

2006 2007 2006 2007 2006 2007

B MEAN A B MEAN A B MEAN A B MEAN A B MEAN A B MEAN
Rootstock
DogRidge 4720 4420 4570 4730 40.50 4390 56.63 4283 49.73 478 3756 4270 60.30 5240 5635 5810 4810 53.10
St.George 3070 3590 3330 2590 3060 2825 3847 35.78 37.13 3234 3050 3142 37.80 4250 4015 3530 3960 3745

42,60

Freedom 4180 4740 446 4000 4560 42.80 53.90 4825 37.00 5088 43.94 4720 5630 5175 4560 5350 49.55
::;fﬂed 4387 3540 39.63 3490 3350 3420 3460 30.10 3235 3280 3090 3185 36.70 38.00 3735 3400 3560 3480
MEAN 4089  40.13 3703 3755 43.08 40.65 3749 3746 4550 4730 4325 420
LSD A 549 418 0.89 2.89 0.89 239
B 3.8 2.96 0.63 2.04 0.62 1.69
AB 1.76 592 1.26 4.08 1.24 338

¢
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shoots length when grafting on Dog Ridge rootstock in both seasons
(56.35 & 53.10cm), respectively. As for the diameter effect, on the
average shoot length was significantly the highest when using
diameter B in first season only (47.30cm) but in the second season this
relation was reversed. Concerning the interaction, data reveal that
grafting on Dog Ridge rootstock using diameter A record the highest
shoot length in both seasons (60.30& 58.10cm), respectively.

Leaf area (cm?):

On the average, grafting Flame Seedless cv., on Freedom or Dog
Ridge rootstocks resulted in significantly the largest average leaf area
in both seasons of the investigation amounting to (128.3&125.7 cm?),
(125.6&124.3 cm?), respectively,(Table 3). Insignificant effects were
attributed to the average diameter length. Concerning the interaction,
data show that grafting on both Dog Ridge and Freedom rootstocks
with both diameters recorded the largest leaf area in the first season
(128.0&123.0 cm?), (126.5&130.1 cm?), respectively. Whereas, in the
second season grafting on Dog Ridge rootstock using diameter A and
Freedom rootstock using diameter B gave the largest leaf area
(128.6&127.4 cm?), respectively.

As for Thompson Seedless cv. recorded data show that grafting
on Dog Ridge rootstock gave the largest leaf area in both seasons
(130.6 &124.5 cm®), respectively. As for the diameter effect, results
clearly show that in first season, using diameter A resulted in
significantly the largest area but in the second season insignificant
differences were detected. Concerning the interaction, data reveal that
grafting on Dog Ridge rootstock using diameter A gave high
significant area in both seasons (132.3&126.0 cm?), respectively.

As for Superior Seedless cv. results clarify that grafting on Dog
Ridge rootstock in both seasons (131.3&127.3 c¢m?), or on Freedom
rootstock in second season only (126.3cm?) recorded significantly the
highest leaf area. As for the average diameter effect, results show that
using diameter A resulted in significantly larger areas in both seasons.
Data of the interaction revealed that grafting on Dog Ridge rootstock
using diameter A gave the highest significant area in both seasons
(137.0&134.2 cm?), respectively.



Table (3): Effect of rootstock and used diameter on Leaf area (cmz) in different grape cultivars:

Diameter Flame Seedless Thompson Seedless Superior Seedless
2006 2007 2006 2007 2006 2007
Rootstock
A B MEAN A B MEAN A B MEAN A B MEAN A B MEAN A B MEAN
Rli):gge 128.0 1232 125.6 1286 1200 1243 1323 1288 1306 1260 1230 1245 1370 1256 1313 1342 1203 1273
G:;(:l:ge 100.4 109.5 1049 9560  103.1 99.35 1118 1091 1104 1050 1020 1035 1120 1149 1134 1104 1131 1118
Freedom 126.5 130.1 1283 1240 1274 1257 1181 1215 1198 1130 1175 1153 1290 1271 1281 1267 1260 1263
gf:f]lféd 1103 106.1 1082 1070 1040 1055 1080 1019 1049 1054 1031 1043 1094 1116 1105 1070 1103 1087
MEAN 116.3 117.2 113.8 1136 1176 1153 1123 1114 1218 1198 1196 1174
LSD A 7.59 1.93 0.88 1.92 0.64 092
B 5.37 1.37 0.62 1.36 0.45 0.65
AB 10.73 273 1.24 272 0.90 1.30
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Leaf content of macro-Nutrients:
Nitrogen %

On the average grafting Flame Seedless cv., on both Dog Ridge
(1.225&1.205%) and Freedom (1.230&1.200%) rootstocks resulted in
significantly the highest N content in leaf petioles in both seasons
respectively,(Table 4) . As for the diameter effect, data show
insignificant results in both seasons. Concerning the interaction, in the
first season the highest percentage of N was recorded by grafting on
Dog Ridge rootstock with diameter A and Freedom rootstock with
diameter B (1.25&1.26%), respectively. Whereas, in the second
season the highest significant percentage of N was recorded by
grafting on both Dog Ridge and Freedom rootstocks with both
diameters (1.23&1.18%),(1.18&1.22%), respectively.

As for Thompson Seedless cv., results show that grafting on
Freedom rootstock on both seasons and Dog Ridge in the second
season only led to significantly the highest N% in leaf petioles (1.24
&1.21%), (1.19%), respectively. As for the diameter effect, data show
insignificant effect attributed to these two parameters in both seasons.
As for the interaction, data clear that grafting on Freedom rootstock
with both diameters led to the highest significant effect in first season
(1.22 &1.26%), respectively. Comparable results were attained by
grafting on Dog Ridge using diameter A in both seasons
(1.27&1.19%), respectively, in addition to St.George rootstock using
diameter A (1.20%). Whereas, in second season Dog Ridge rootstock
with diameter A and Freedom rootstock with diameter B recorded the
highest significant effect (1.24%)(1.23%), respectively.

As for Superior Seedless cv., Data concerning N% show that
grafting on any of the considered rootstocks in both seasons except
St.George resulted in significantly higher percentage compared with
control. The diameter had no significant effect concerning this
parameter. The interaction results clarify that in the first season using
any of the considered rootstocks at with any of the considered
diameters resulted in statistically equal N percentages. In the second
season however; grafting on both Dog Ridge or Freedom rootstocks
using diameter A resulted in significantly the N percentage in the
petioles (1.30 &1.25%), respectively.



Table (4): Effect of rootstock and used diameter on Nitrogen % in different grape cultivars:

Diameter
Flame Seedless Thompson Seedless Superior Seedless
2006 2007 2006 2007 2006 007
Rootstock A B MEAN A B MEAN A B MEAN 4 B MIAN 4 B MEAN A B MEAN
Dog . o
. 1.25 1.20 122 1.3 118 120 127 118 1.3 1.24 L15 119 133 122 127 130 120 125
Ridge
St.George 094 096 0.9 0.91 0.93 092 120 099 1.09 101 0.98 0.99 1.20 1.3 121 | L ) B B V)
Freedom 120 126 1.23 118 122 1200 122 126 1.24 1.20 1.23 121 127 1.24 1.25 1.25 123 11
Self- 091 087 089 0.88 086 087 090 091 0.90 0.88 0.89 0.89 091 0.92 0.92 09 091 090
grafted
MEAN 107 107 1.05 1.04 L4 109 1.08 1.06 L17 115 115 113
0.39
LSD A 0.56 0.14 0.04 0.10 0.04
B 0.28 0.39 1.00 0.03 0.10 0.04
AB 0.056 0.78 0.2 0.06 0.14 0.06

0s¢
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Phosphorous %:

On the average Flame Seedless cv. when grafted on St.George
rootstock attained the highest percentage of P in petioles in both
considered seasons (0.27&0.26%), respectively, (Table 5). Used
diameters had insignificant effects in this respect. Concerning the
interaction, results clear that grafting on St.George rootstock with both
diameters gave the highest significant content in both seasons
(0.27&0.23%),(0. 27&0.25%), respectively.

As for Thompson Seedless Cv., insignificant results were
attained concerning both the rootstock and the diameter effect or their
interaction.

As for Superior Seedless Cv., data show insignificant effects
attributed to the studied factors or their interaction in the first season.
In the second season however, insignificant effects were attributed to
the main factors.

Potassium%o:

On the average neither the rootstock nor the diameter used had a
significant effect concerning the K content in petioles of Flame
Seedless cv. petioles. (Table 6). Their interaction had insignificant
effects also. In the second season however, both Dog Ridge and
Freedom rootstocks increased this percentage significantly compared
with control and St. George rootstock (2.83&2.83%), respectively.
Diameter was found to have insignificant results. As for the
interaction, results clarify that both Dog Ridge and Freedom
rootstocks at both diameters resulted in highest K% in petioles of
Flame Seedless cv (2.87&2.80%)(2.82&2.85%)), respectively.

As for Thompson Seedless cv., results show that highest K%
was attained when grafting on Dog Ridge and Freedom rootstocks in
both seasons (2.88&2.85%) (2.86&2.83%), respectively, As for the
diameter effect, data show that there was insignificant effect
concerning this parameter. Concerning the interaction, data show that
grafting this cultivar on both Dog Ridge and Freedom rootstocks
resulted in significantly the highest percentage of potassium
(2.96&2.80%)(2.94%)(2.84, &2.89) % (2.80&2.87%), respectively.
This was not true when grafting on Dog Ridge using diameter B in the
second season only (2.77%).

As for Superior Seedless cv., results show that K% was
significantly higher in leaf petioles when grafted on Dog Ridge



Table (5): Effect of rootstock and used diameter on Phosphorus % in different grape cultivars:

Diameter Flame Seedless Thompson Seedless Superior Seedless

(474

2006 2007 2006 2007 2006 2007

Rootstock A B MEAN A B MEAN A B MEAN A B MEAN A B MEAN A B MEAN

DogRidge 022 018 020 021 017 019 025 020 022 022 017 019 033 024 028 029 022 025

St. George 027 023 027 025 027 026 034 028 031 030 025 027 021 019 020 017 018 017

Freedom 019 022 020 017 019 018 021 025 023 017 022 019 027 024 025 024023 023

Self-grafted 023 022 022 021 021 021 023 020 0.21 018 021 019 019 023 021 018 020 019

MEAN 022 022 021 021 025 023 021 021 025 022 022 020
LSD A 0.039 0.392 0.508
B 0.028 0.028 NS NS NS 0.359

SYVAILTND AdVID HINOS 40 HONVINIOLddd

AB 0.055 0.554 0.718




Table (6): Effect of rootstock and used diameter on Potassium % in different grape cultivars:

Dianete Flame Thompson Superior
2006 2007 2006 2007 2006 2007
A B MEAN A B MEAN A B MEAN A B MEAN A B MEAN A B MEAN

Rootstock
DogRidge 288 2.8 18 287 280 28 29 280 288 294 27 285 298 289 293 295 287 291
St.George 243 247 45 241 14 24 251 A4S 248 248 240 2440 2R 285 28 280 283 281
Freedom 284 290 28728 28 28 28 289 286 280 287 283 289 290 289 286 28 28
Selfgrafted 238 235 236 240 231 2 23k 13l 232 23 280 229 233 23 23 23 1 2%
MEAN 203263 261 260 266 261 265 238 275275 moAn
LSD A 0.14 0.19 0.12 0.04 0.09

B N§ 0.10 0.14 0.83 0.03 0.06

AB 0.20 0.27 0.17 0.55 0.12

9ST-1#C “(2) ¥ ‘6007 “"10S "uoxAug ‘way) ‘[org ‘[
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rootstock in both seasons (2.93&2.91%), respectively. As for the
diameter effect, results show that it had insignificant effects in both
seasons, Concerning the interaction, results clearly identify that
highest significant K% was attained with grafting on Dog Ridge
rootstock with diameter A in first season (2.98%) and with both
diameters in second season (2.95&2.87%)), respectively.

The previous data show evidence that the percentage of grafting
success depended on both the grafting combination and the diameter
used in grafting. Previous findings by Gaser(2007) are in agreement
concerning the grafting combination and by Kassem (1983)
concerning effect of diameter used. Growth vigour was significantly
higher in general when grafting considered cultivars on Freedom or
Dog Ridge rootstocks. Petioles of scions grafted on these rootstocks
were higher content of both nitrogen and potassium. Gaser (2007),
Tambe and Gawade (2004) and Main et.al, (2002)clarified the
vigorating effect of those rootstocks. Whereas; Sallam (1992) pointed
out the high nitrogen content acquired by scions grafted on Dog Ridge
and Freedom rootstocks, and potassium content of scions grafted on
Dog Ridge and Freedom rootstocks, Ruhl (1991). In our opinion the
high efficiency of basically nitrogen absorption is the chief factor for
the vigorating effect. Also the high absorption efficiency of both
nitrogen and potassium is of high importance for growers to decrease
fertilization doses and thus improve the economic return and decrease
health and environmental hazards.
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