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ABSTRACT

The present investigation was conducted during the peried from 2001 to 2006, to
study the influence of some grape rootstocks on Superior cultivar. Two stages were
involved in this study; the first included bench grafting of Superior cultivar on
Dogridge, Salt creek, Freedom, Harmony, S04, Teleki 5C, Paulsen 1103 rooctstocks.
The following determinations were carried out. percentage of grafting success,
vegetative growth of shoots and roots, fresh and dry weight, relative water content,
chlorophyll and cation exchange capacity as compared to own-rooted plants. The
second stage included the performance of Superior on different roctstocks to study
their influence on vield, physical characteristics of bunch & berries, TSS & acidity and
morphological characteristics of vegetative growth, coefficient of wood ripening,
weight of prunings, trunk volume, leaf content of mineral elements, cane content of
total carbohydrates and coefficient of bud fertility.

The results showed that the percentage of grafting success was around (66.7-
86.5%) according to rootstecks in all seascns. All rootstocks under study increased
the vegetative growth, root length, fresh and dry weight, relative water -content,
chiorophyll and cation exchange capacity in grafted plants as compared to own-rooted
ones. The increase in vield and improvement of grapes in grafted vines ranged
between (14.2-36.8%) as compared with those of own-reoted plants according to
roctstocks and seasons. Moreover, ail rootstocks under study improved the
characteristics of vegetative growth, coefficient of wood ripening, weight of prunings,
trunk volume, leaf content of mineral elements. cane content of total carbohydrates
and coefficient of bud fertility especially Dogridge, Salt creek, Paulsen 1103 and
Freedom rootstocks compared to non grafted vines.

INTRODUCTION

Grape is easily propagated by cuttings and grown through a wide range
of soils. The major reason to use rootstocks lies in their resistance to some
adverse conditions. Reynolds and Wordle (2001} outlined seven major
criteria for rootstocks choice in the order of their importance as phylloxera
resistance, nematode resistance, acoptability to high pH soils, saline soils,
low pH scils, wet or poorly drained soils and drought In this respect,
Dogridge (V. champini) gives a great vigor to its scions. It is good resistant to
nematodes and moderately resistant to phylloxera, recommended for use in
lighter, tess fertile sandy soils and high lime soils. Saft creek (V. champini)
gives a great vigor to its scions. It is guite resistant to nematodes and
moderately resistant to phylloxera, it has performed weil in light sandy soils of
low fertility, it has good tolerance to salt, perfform well in slightly acid and
calcareous soils. Freedom (1613C x V. champini) is highly resistant to
phylioxera and nematodes, it renders scions more vigorous but less than Salt
creek or Dogridge, it is highly resistant to drought, well adapted to acidic soils
and moderate resistant to salinity. Harmony (1613C x V. champini), it is
moderate in vigor, moderate resistant to phylloxera ang highly resistant to
nematodes, well adapted to acidic soils, moderate resistant to salinity and
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creek or Dogridge, it is highly resistant to drought, well adapted to acidic soils
and moderate resistant o salinity. Harmony (1613C x V. champini), it is
moderate in vigor, moderate resistant to phylloxera and highly resistant to
nematodes, well adapted to acidic soils, moderate resistant to salinity and
highly resistant to drought. SO4 (V. berlandieri x V. riparia): #t is moderate to
vigorous, tolerates high levels of lime in the soil and performs satisfactorily
acidic scils, adapted to a wide range of soils, but does well resistant to in
light, well drained soils of low fertility, drought tclerant, it is very high
phylloxera resistant and resistant to root knot nematodes. Teleki 5C (V.
berlandieri x V. riparia), it is moderate to vigorous, suitable to well-drained
and fertile soils. It represents a good choice for heavy soils, moderate
drought resistant and highly tolerant to calcareous soils, good resistant to
phylioxera and also to root knot and dagger nematodes. Paulsen 1103 (V.
beriandiert x V. rupestris), it is moderate to vigorous; with high resistant to
phylloxera, good resistant to root knot nematodes and moderately resistant to
dagger nematodes, high drought tolerant, moderately tolerant of salt and it
does well in acidic soils (Galet, 1979; Walpert et ai, 1894, McCarthy and
Cirami, 1960; Mullins et al. 1992, Southey, 1992; Gao et al., 1993, Lider et al.
1995; Kocsis et al. (1988); Schmid et at,, 1998, Sule, 1999 and Walker et al.,
2002). -

The use of grafted vines led to an increase in the cost of vineyard
establishment. It can be anticipated that the added cost of establishment will
be offset by an increase in vine productivity.

Many investigations proved that rootstocks affect vine growth, yield, fruit
quality through the interactions between the environmental factors and the
physiology of scions and rootstock cultivars employed. In this respect,
Hedberg {1980} found that yields of all grafted cultivars were much higher
than those of own-rocted vines, especially those grafted on Ramsey and
Dogridge rootstocks. Fardossi et at (1595) found that shoot growth of "Gruner
veltline” was slower on "5C" and "Fercal” but more rapid on "P1103", "725P"
and "125AA". Ripening of grapes occurred earlier on "1103P", "G1" and
Riparia Sirbu” than on other rootstocks. Bunch quality, bunch weight, berry
size and soluble solids content were affected by rootstocks (Zhiyuan 2003).
The ievel of minerai uptake differed according to the rootstocks (Grant &
Matthews 1996, Ruhl 2000 and Kocsis & Lehoczky 2002).

The aim of the present investigation was to study the impact of seven
rootstocks; Dogridge, Salt creek, Freedom, Harmony, S04, Teleki 5C and
Paulsen 1103 on compatibility and performance of vegetative and productivity
of Superior grape cultivar. "

MATERIALS AND METHODS

This investigation was carried out during the period from 2001 to 2006 in
a private vineyard located at Caire-Alexandria road, Giza governorate, Egypt
to study grafting Superior cultivar on some rootstocks; Dogridge, Sait creek,
Freedom, Harmaony, 504, Teleki 5C and Paulsen 1103 in addition to own-
rooted plants inciuding two stages:-
A) First stage: Bench grafting of Superior cuitivar on some rootstocks.
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The present stage of the investigation was carried out during the two
successive seasons of 2001 and 2002 to study bench grafting of Superior
cultivar on some rootstocks namely: Dogridge, Salt creek, Freedom,
Harmony, S04, Teleki 5¢, Paulson 1103. The own-rooted plants represented
the control.

Preparation for bench grafting:-

In December (during winter dormancy) one-year-old canes of each
rootstock and scion were cut into pieces 30-35 cm with 8-12 mm diameter
and soaked overnight in clean water. In the following day the cuttings were
left in a sheltered area and covered with a wet tarp to be keep from drying
and packed in polyethylene lined bags with peat moss and sezled for keeping
maoisture in the cuttings (stocks and scions were labeled) and placed in a cold
storage unit at 0-1°C.

Grafting:

Grafting was done in January. Before grafting pieces of the rootstocks
were dishudded with a sharp knife, leaving the hottom bud unremoved. Scion
wood was cut into pieces 4-5 ¢m long with one compound bud/each. The
rootstock and scion were cut separately with Omega machine, then joined
together and tying with poty-ethelene. The bases of the grafted cuttings were
dipped for 10 Sec. in indole-buteric acid (ABA) at a concentration of 1000
ppm and placed in callus box with moistured medium consisting of peat moss
and rice hay (1:1) and filled 3 cm to below the graft cutting.

Callusing:-

The callusing box was placed in the callusing room at a humidity of 85-
90% and temperature of 25-28 °C day and night during the callusing period.
Grafts were checked for the formation callus, when 75% of the grafting
cuttings showed good callus covering grafting unions. For hardening was
made the boxes were placed outdoers in a protected area for 3-4 days and
watering with a solution of soluble plant food.

Adaptation:

After hardening, in February, the grafted plants were cultiveted in
planting poly-ethelene bags 15x15x30 cm3 with a medium consisting of peat
moss: Sand: Rice hay (1:1:1). The plants were protracted, misted to keep
humidity at keep 80% and at 23-25 °C. After four weeks a fertilizer program
started and the plants were pinched after four leaves top growths.

The following parameters were estimated:-
» Percentage success of grafts.
* Vegetative growth parameters of shoots and roots.
1-Plant height {cm) and number of leaves/plant were recorded monthly from

May to Navember in hoth seasons.
2-Shoot diameter (cm),
3-Total Leaf area’rooting (cmz) was determined bg multiplying average

number of leaves/shoot by average leaf area (cm®) which was recorded

by a Planimeter.
4-Coefficient of wood ripening: this was calculated by dividing length of the
ripened part of the shoot by the total length of the shoot according to

Bouard (1966).
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5-Total root lengths (cm): This was estimated by using the gird intersection
method (Tennant, 1975). The following formula was used:
Root length (R.L.) = 11/14X number of intercepts (N) X Gird unit.
s Fresh and dry weight of leaves, shoots and roots {g).
« Relative water content of leaves:-
Relative water content in leaves (RWC) method (Boyer, 1969) was
calculated as follows:
RWC= Field weight — Oven dry weight X100
Turgid weight — Cven dry weight
+ Cation exchange capacity (C.E.C.):
C.E.C. of the roots was estimated according to the procedure
recommended by Helmy & El-Gabaly (1958). The C.E.C. was expressed
as me/100 grams of dry root material.
Chigrophyll content:
Leaf content of tatal chlorophyll was determined through the use of the
nondestructive chloroghyll-meter (Minolta SPAD 502).
B) Second stage: Compatibility and performance of Superior cultivar
on some rootstocks.

In 2002 season, one-year-old Superior cuttings grafted on the
rootstocks; Dogridge, Salt creek, Freedom, Harmony, SO4, Teleki 5C and
Paulsen 1103 in addition to own-rooted plants were planted in a sandy loam
soil, spaced 2.5 X 3 meters apart,,irrigated by the drip irrigation system and
supported by the Spanish Parron System. The vines were trained during
seasons (2002 and 2003). In 2004, 2005 and 2006 seasons, the vines were
cane pruned {12 canes/vine X 14 buds/cane). Vines of Superior cultivar were
treated according to the recommended export procedures (bunch thinning,
berry thinning by GA; or manual). Uniform vines were chosen. Each twelve
vines acted as a replicate and each three replicates were used for each
rootstock under study.

*The following parameters were determined to evaluate the
performance of different rootstocks:-

At veraison stage, two vines were specified for sampling. A
representative sample of 20 berries from the apical, middle and basal

" portions of the bunch was picked from each vine every week. Total soluble
solids % (TS3) by means of a hand refractometer and total titratable acidity
% as tartaric acid according to the {AOAC 1985) were determined in berry
juice. Sampling continued for each treatment tifi TSS reached abeout 16-17%
according to Tourky et al. (1995).

1. Yield and physical characteristics of bunches:

Yield/vine was determined by multiplying average number of
bunches/vine by average bunch weight.

Representative random samples of six bunches/vine were taken at
harvest. Average bunch weight (g}, length {cm), width (cm} and weight of
berries were determined.

2. Physical and chemical characteristics of berries:

Berry weight (g), size (¢m°), length {cm) and diameter (cm) were

measured. Fercentage of total soluble solids in berry juice (TSS) was
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recorded using a hand refractometer and total titratable acidity as tartaric acid
(%) was also determined (AQAC 1885). TSS/acid ratio was thus calculated.

At growth cessation, the following morphological and chemical
determinations were carried out on 4 shoots / the considered vine:
3-Marphological characteristics of vegetative growth:

1- Average shoot diameter (cm).

2- Average shoot length {cm),

3- Average number of leaves/shoot.

4- Total leaf arealvine (mz) was determined by multiplying average
number of leaves/shoot by average leaf area (cmz) using an Area-
meter then by the number of shoots per vine.

5-Coefficient of wood ripening: this was calculated by dividing length of
the ripened part of the shoot by the total !ength of the shoot
according to Bouard (1966).

8- Weight of prunings (Kg) at dormancy period.

7- Size of old wood {cm®)

It was estimated just before defoliation. The trunks were divided into

cylindrical sections and the divided trunks into (n) sections. To

compute trunk volume, the foltowing formula was used:
V=1" ("L n L
Where (di) is the diameter of the trunk section with length L.
4-Chemical characteristics of vegetative growth:
1- Mineral content:

Petioles of leaves were collected from the leaf opposite to the bunch at
full bloom stage and dried at 70 °C till a constant weight for the determination
of N, P, K, Ca and Mg.

Nitrogen was determined by the modified micro-Kieldahi method as
described by Pregl (1945).

Phosphorus  was determined using Spekol Spectrophotometer
{Jacksaon, 1858).

Potassium was determined by Flame photometer (Brown & Lilleland,
19486).

Calcium and Magnesium were determined by Atomic Absorption
Spectro Photometer according to (Chapman & Pratt, 1961).

2- Cane content of total carbohydrates (%) (Smith et al., 1956}.

5- Coefficient of bud fertility:

This was calculated by dividing average number of bunches per vine
by the total number of buds/vine left at pruning time according to (Prasad &
Pandev, 1969).

6- Statistical analysis: _

The complete randomized blocks design was adopted for the experiment.
The statistical analysis of the present data was carried out according to the
methods described by Snedecor & Cochran (1972). Averages were
compared using the new LSD method at 5% leve! of significance.
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RESULTS AND DISCUSSION

A) First stage: Bench grafting of Superior cultivar on some rootstocks.
« Percentage of successful grafts:

The results presented in (Table 1) indicate that the percentage of
successiul grafts ranged between (66.7-86.5%) according to rootstocks and
seasons. Freedom and Harmony rootstocks recorded the highest percentage
white, Teleki SC rootstocks recorded that the lowest percentage in both
seasons.

* Dynamics of shoot length and number of leaves/plant :

Fig (1 and 2) show that the main shoot length and number of leaves/plant
increased gradually throughout the considered sampling dates. Own-rooted
vines resulled in the shortest main shoot length (115.5 & 122.0 c¢m) and
number of leaves/rooting {29.7 & 30.5) on October for both seasons,
respectively throughout the course of this study as compared with those
grafted on all rootstocks. Dogridge and Salt creek recorded the highest
values of shoot length and number of leaves/plant in both seasons.

+ Vegetative growth parameters of shoots and roots:

Data in Table (1) cleared out that the most vegetative growth
parameters (expressed as shoot diameter, shoot length, number of
ieaves/plant, total leaf area, coefficient of wood ripening and totai root
lengths) responded positively to the impact of rootstocks. Dogridge and Salt
creek rootstocks significantly increased these parameters as compared with
other rootstocks. On the contrary, Contral (Own-rooted) was the lowest one in
this respect in the both seasens under study.

The results in this connection are in line with those of Coilldecarrera et al.
(1997) who reported that rootstocks ‘110 R', ‘S04’ and '140 Ruggeri’ had the
most vigorous scions while 110 R’ and ‘140 Ruggeri’ had the most productive
scions. Ezzahouani & Larry {1997) found that the scion cultivar ‘ltalia’ was
most vigorous on rootstocks “101-14" and ‘Rupestris de Lot’.

* Fresh and dry weight of leaves, shoots and roots:

Data in Table (2) indicate that all rootstocks significantly increased the
tested weights. Grafted vines on Dogridge, Salt creek and Paulsen 1103
rootstocks recorded the highest values of the above weights as compared to
own-rocted vines in both seasons.

+ Relative water content of leaves:

Data concerning relative water content in the leaves are presented in
Table (3). It is clear that scion relative water content was different from
rootstocks. Dogridge, Salt creek and Paulsen 1103 rootstocks recorded the
highest values as compared with other rootstocks, while, Contral {QOwn-
rooted) gave the lowest values in both seasons.

The above results are in line with those of Richards, 1983 who explained
that the primary change after grafting is the direct replacement of the root
system. Root anatomy and morphology, development and distribution may be
different among rootstock species, the replaced rocts will directly affect water
and mineral absorption, which eventually affect growth of the shoot system
and modify vine physiology.
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Table (1}: Impact of some rootstocks on survival of graft{%), vegetative growth parameters of shoots and roots of Superior
grape cultivar (2001 and 2002 seasons)

Success of grafts | Shoot diameter

Total leafl

Coefficient of

Total root lengths

Earucteristic (%) Shout length (cm) | No. of leaves/plant area/rooting (cmz) wood ripening (cm)
.
Rootstocks 2001 20402 2001 2002 2001 2002 2001 002 001 2002 1001 1002 001 2002
Dogridge 723 74.llk¥ 1.40 PIJQ 185.1 181.8 7742.0 40.9 ;;86.9 58315 ";}.578 0.87 201.7 894.1
Salt creek 76.6 74.9 1.38 1.39 175.6 1774 40.6. 40.0 5004.0 | 49263 0.84 0.84 867.4 842.1
Freedom 834 §6.5 1.32 1.25 165.6 168.7 38.8 374 4766.4 | 4592.1 0.80 0.80 861.1 8331
Harmony 82.7 85.4 0.96 1.10 165.0 161.5 353 335 4239.6 | 4020.0 6.79 0.77 667.9 649.7
Sod 78.3 80.7 1.23 1.20 165.8 168.3 38.0 37.0 4666.3 | 4535.0 0.79 0.80‘; 153.5 729.5
Teleki 5¢ 66.7 68.3 1.15 1.15 136.9 142.3 331 32.6 3927.1 | 3867.0 0.65 0.68 646.5 635.4
LPaulsen 1103 739 | 76.7 1.23 1.21 154.5 159.1 38.6 317 4801.7 | 4083.6 .74 6.76 859.2 783.5
Control (Own-rouoted e | —— 0.86 0.78 115.5 122.0 29.7 30.5 Hﬂlﬂlz.(y 3092.7 0.55 0.58 3514 49:
New L.5.D. (0.03) —e 7 s .04 0.07 11.;_ 12.7 —__;'.-7 l.‘: 993.2 998.7 w 0.06 0.07 6.7 58.1

2002 49quiaAoN ‘(LL) Ze “Atup) einosuepy 10§ ouby 1
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Fig. (1): Average monthly shoot length (cm) as affected by some rootstocks in Supericy
grape cultive>
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Fig. (2): Average monthly number of leaves per plant as affected by some rootstocks in
Superior grape cultivar
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Tabie (2): Impact of some rootstocks on fresh and dry weight of leaves, shoots and roots of Superior grape

cultivar (2001 and 2002 seasons)

M

. Caracteristic

Fresh weight of

Dry weight of

Fresh weight of

Dry weight of

Fresh weight of

Dry weight of

~ feaves (g) leaves (g) shoots (g) skoots {g) roots (g) roots (g)
Rootstocks \\\ 2001 2002 2001 2002 2001 2002 2001 2002 0m 2002 001 2002
Dogridge 78.2 82.2 35.0 372 43.7 45.1 23.3 244 60.2 65.4 34.4 36.4
Salt creek 75.1 76.4 3.8 5.1 41.4 42.2| 22.1 211 57.0 60.2 30.8 32.0
Freedom 70.0 74.9 314 338 40.3 40.2 19.5 20.0 538 56.9 9.9 304
Harmony 60.0 65.8 28.1 30.% 38.1 38.5 17.8 18.3 45.0 47.2 25.1 26.0
Sod 70.3 69.5 315 29.9 380 40.4 18.5 18.5 50.4 49.7 283 27.8
Teleki 5¢ 63.0 60.1 28.2 27.% 8.0 38.4 17.4 17.2 40.5 43.0 22.0 215
Paulsen 1103 1.3 75.5 319 34.2 407 40.7 21.5 20.6 55.0 50.4 30.4 314
Control (Own-rooted 454 385 18.3 171 28.0 152 143 13.8 35.0 32.2 15.7 17.1
New L.S.D. (0.05) = 7.1 7.3 3.2 33 3.1 4.7 Ja 39 53 6.1 4.2 5.1

v 'S eysly Jasen



J. Agric. Sci. Mansoura Univ., 32 (11), November, 2007

Table (3): tmpact of some rootstocks on relative water content,
cation exchange capacity and total chlorophylls of Superior
arape cultivar (2001 and 2002 seasons)

] o Redative water  Cation exchanee |
Caracteristie ! B Fotal chiorophyll
content | capacin :
I !
Rantstocks P0Gy 2002 0 oon o 2ogro oo 2002
‘ | i
SRS S SO U
Douridae SSE 0889 1 207 100 3oq 392
: I —“-‘—: o - . |
iSalt ereek COSAT 84T 309 0 07 RE S R D N T
‘. S T R | |
! ' | ‘ I
Frecdom L8659 1 818 L2855 0 283 8.3 RE A
: o R S AR ' o
| | | | ‘ [
CHarmony B P 0.0 1 273 0 278 ¢ 384 | 380
L — AT NSRS SRS S '
| : 9 ‘\ | ‘ " :
[ So4 DTl 78428 2800 asd 387
. | | ]
| : | | | |
i Tefeki 5S¢ C7AT b 760 i 27.3 i 27.3 181 ¢ 385
1 ! | !
S Y W S N U
| | | | |
[Paulsen 1103 COSLO D B2 285 ) 287 0 3NS5 P 3RT J
N L ! . | S S S
| | | | | |
Control (Own-roated, 724 | 764 | 264 : 264 R R YA
L. I N S U |
New 1LS.D.(0.85) = 4.8 7.2 3.2 3.3 0.7 0.0
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In addition, Prakash et al 2001 recorded that the main tenancy of turgidity
in rootstocks as indicated by lesser reduction in relative water content can be
attributed to better osmotic adjustment under moisture siress.
¢ Cation exchange capagcity (C.E.C.):

it is cbvious from the data shown in Table (3) that grafting vines on
Dogridge and Salt creek rootstocks recorded the highest values concerning in
the Cation exchange capacity as compared with the other rootstocks, while,
Control (Own-rooted) gave the lowest values in both seasons. These results
referd to the ability of the stock to absorb and accumuiate cations at higher
rates which finally helps in enhancing plant growth and development. The
above resuits are in agreement with Richards, 1983.

+ Chiorophyll content of leaves:

Data concerning total chiorophylls in the leaves are presented in Table
(3). It is apparent that tctal chlorophylls were different according to
rootstocks. Dogridge, Salt creek and Paulsen 1103 rootstocks resulted in the
highest values in the total chlorophylls in the leaves as compared with other
rootstocks, while, Control (Own-rooted) gave the lowest values in both
seasons under siudy.

The results in this respect are in line with Bica et ai. (2000) who found
that the effect of rootstocks was significant cn leaf area, chlorophyll content,
stomatal corductance and quantum vyield. ‘Chardonnay’ vines grafted on
‘504" showed lower photosynthesis, quantum vyield, stomatai conductance
and chlorophyll content those on "1103P" 'Pinot noir’ plants grafted on ‘S04’
and "1103F" showed similar rates of assimilation. 'K5BB’ rootstock improved
leaf area, stomatal conductance and transpiration in comparison with ‘S04’
Recently, Keller et ai. (2001) feund that chlorophyil content (which infiuences
photosynthesis) was the highest for vines grafted on 'K5BB’ and the lowest
for ‘3309C’. Differences due to rootstocks were mostly unaffected by soll
nitrogen level except for vines grafted on "SC4".

B) Secund stage: Compatibility and performance of Superior cultivar
on some rootstocks.

For a better understanding of the results obtained in this investigation, it
was found more convenient to report the findings under the following main
topics:

» Dynamics of maturity indices at various dates:-

Harvesting indices (TS8% and acidity%) were weekly monitored from
veraison till June 5" in the first season, 9 in the second one and 11™ in the
third one. .

TSS %

_ Juice TSS % {Figure 3} increased steadily by time elapse throughout
the considered sampling dates to reach its peak on Jun 5%, Jun 9" and Jun

11" for the three seasons respectively. Conirol (own-rooted) and vines

grafted on all rootstocks reached or approached a TSS % of 15-16%

(maturity index as described by Tourky st al., (1995) the last sampling date in

both seasons.

Acidity %
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Fig (3): Average weekly TSS and acidity (%) in berry juice as affected by different rootstocks in three seasons
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Juice acidity Y% ({Figure 3) decreased gradually throughout the period
beginning from veraison stage for vines grafted on all rootstocks. Control
{own-rooted) resulted in the least juice acidity as compared with the grafted
vines.

1. Yield and physical characteristics of bunches:

Data in Table (4) show a significant increase in the yield per vine of
Degridge and Salt creek rootstocks as compared with the other rootstocks,
while, Controi {Own-rooted) gave the lowest values in the three seasons
under study. The percentage of the increase in yield ranged from 27 to 36%
in the first and second seasons and from 19 to 298% in the third season.

Similar results were obtained for physical characteristics of bunches;
bunch weight, length, width and weight of berries which were appreciably
increased in vines grafted on Dogridge and Salt creek rootstocks (Fig. 4).

Adjusting the number of bunches per vine made it logic to explain that the
increase or decrease of the observed yield/vine could be ascribed only to the
change of the bunch weight.

The obtained results are nearly similar to those achieved by Hedberg
{1980} who found that vields of all grafted cuitivars were much higher than
those of the own-rooted vines, especially on ‘Ramsey’ and ‘Dogridge’
rootstocks. Ferree et al. (1996) reported that an increase in the yield was
obtained in grafted ‘Cabernet Franc'and ‘White Riesling’ than the own-rooted
vines. Wunderer et al. (1999) mentioned that ‘Gruner Veltliner’ grape had a
higher wood productivity when grafted on the three rootstocks tested (‘SO4’,
'‘K5BB' and '5C") than that of the own-rooted vines.

2. Physical and chemical characteristics of berries:

As shown in (Table 5) the rootstocks variably affected physical
characteristics of berries i.e. berry weight, size, length and diameter.
Dogridge and Salt creek rootstocks significantly increased these parameters
as compared with the other rootstocks. On the contrary, Control (Own-rooted)
was the iowest one in this respect in the three seasons under study.

The increment which occurred in these parameters in Dogridge and
Salt creek rootstocks could be ascribed to the parallel increment noticed in
the total leaf area the result of which photosynthesis activity of the leaves was
increased.

With regard to the chemical characteristics of berries i.e. TSS, acidity
and TS8/acid ratio (Table 5), they were significantly affected by the kind of
rootstock. Control {own-rooted) and some rootstocks except for Dogridge and
Salt creek rootstocks generally resulted in higher percentages of TSS,
TS&/acid ratio and fower acidity of the juice, while, Dogrnidge and Salt creek
rootstocks was shown to have the lowest values in this respect in the three
seasons of the study.

The superiority of control (own-rooted) along with some rootstocks
axcept Dogridge and Salt creek rootstocks in enhancing bunch maturity may
be atiributed to the decrease of bunch weight.

The obtained resuits are in accordance with those obtained by Cirami
et al. [1984) who found that the fruit juice of the own-rooted vines had lower
pH than that of grafted vines. Higher pH in grafted ‘Shiraz’ over that own-
rooted was also found by Walker et al. (1998 &2000}.

3360



19¢g

Table (4): Impact of some rooistocks on yield/vine and physical characteristics of bunches in Superior

grapevines in 2004, 2005 and 2006 seasons

Caracteristic Yield/vine (kg) Bunch weight (g) Bunch leagth (em) Bunch width {em} Weight of berries (g)

Rootstocks - 2004 | 2005 | 2006 | 2004 | 2005 | 2006 1 2004 | 2005 | 2006 | 2004 | 005 | 2006 ] 2004 | 2005 | 2006
e —
Dogridge 18.38 | 18.62 | 1872 | 765.8 | 7158 | 71799 | 275 | 280 | 1280 19.5 19.0 19.0 | 753.8 | 765.7 | 7674
Salt ereek 17.66 | 18.01 | 18.41 | 7358 | 7503 | 767.2 | 267 | 274 | 265 17.3 17.0 17.5 | 7243 | 7410 | 754.7
Freedom 1695 | 17.28 | 1740 | 7063 | 7200 | 7251 | 260 | 260 | 26.0 16.0 16.5 17.0 | 6950 [ 71113 | 1126
Harmony 16.14 | 16.66 | 16.54 | 6724 | 694.0 ; 689.2 7.0 26.0 6.0 17.0 16.0 16.0 664.1 | 686.5 | 680.7
Sod4 16.77 | 16.80 | 17.16 | 698.7 | 700.0 | 7150 24,0 0 24.0 16.0 15.0 16.0 6894 | 691.7 | 7034
Teleki 5¢ 1621 | 1656 | [6.56 | 6754 | 6900 | 690.0 | 24.0 | 24.0 24.0 14.0 15.0 15.0 | 666.2 | 678.0 | 678.5
Paulsen 1103 17.16 | 1742 | 1733 | 715.0 | 7258 | 722.0 | 6.0 27.0 26,0 17.0 16.6 17,0 | 7652 | 7134 | 7150
Control (:):vun-rouiefl) 1343 | 13.66 | 14.48 | 5596 | S69.1 | 6035 | 210 | 20.0 21.0 15.0 15.0 150 ;| 5516 | 564.5 | 594.5

new L.S.0. at 0.05 = 1.13 1.09 1.21 41.7 39.2 434 1.4 0.9 1.8 23 2.2 1.9 403 386 421
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Table {5): Impact of some rootstecks on physical and chemical characteristics of berries in Superior grapevines in 2004, 2005 and 2006 seasons

Berry diumefer {cm)

Caracteristic] Berry weight (g) Berry size (cm’) Berry length (cm) TSS (%) Acidity (%) TSS/ackd ratlo
Reotstocks 2004 | 2005 [ 2006 | 2004 | 2005 | 2006 | 2004 | 2005 | 2006 | 2004 | 2605 | 2006 | 2004 | 2005 | 2006 | 2004 | 2005 | 2006 | 2004 | 1005 | 2006
Dogridge 117 | 738 7.4;-1"- 6.97 | .06 | TA1 ] 2750 279 | 281 | 241 ) 245 | 246 | 150 | 150 150 ] 061 | 0.6) ”(;-:2— 248 | 248 | 242
Salt creek 697 | 13 ] 116 6;- 6_8; 693 | 108 2;7 Z.T; ;11 7 :.;7 7 ;.4! 155 154 | 153 0.59 | 0.60 | 0.6 26._3_ 15.7 | 254
;‘rcedom N 6.72 ] 6.78 | 6.85 | 6.49 | 6.51 .-;.60 262 ] 2.62 | 266 ) 223 | 225 | 2.27 | 156 | 156 | 155 ] 0.57 | 0.58 | 0,58 | 274 ] 269 | 6.7
_[lurmony 6.36 | 6,51 | 6.57 | 6.10 (;;1— 630 | 247 | 250 | 255 213 | 218 22_0 1591159 | 158 | 0.53 | 0.54 | 0.55 | 30.0 | 29.4 | 287
Sod 6.65 1 6,72 | 6,76 633 6,41 | 6.42 | 2.55 ?59 2.59 ) 220 [ 223 | 2.24 | 158 | 158 | 157 0.5; —(1—5—6 0.56 | 287 18.2 | 18.0
Teleki 5¢ 6.37 | 648 | 6.52 g61;} “6-_1; 6.24 | 246 2.4;)— ' .52 1 4111 145 2.1‘6 16.1 | 16.0 ; 159 0.54; —-0.55 0.55 | 29.8 | 2%.1 | 28.9
Paulsen 1103 6.78 | 6.83 | 6,89 | 653 | 657 | 6.60 ; 2.63 | 2.65 | 266 | 2.25 | 2.27 | 229 | 155 | 1558 | 154 | 0.58 | 0.59 | 0.59 | 26.7 | 26.3 | 26.1
Contrul((‘)wn-r;otcd) 5.21 | 5.28 | 531 | 4.97 | 501 | 5.03 ;.IB 72_2(; | 121 1;)). 205 [ 206 | 182 | ]6.lg 16.1 | 6.50 ] 0.51 \ 0,51 [ 324 ] 31.6 [ 316

_ . H SV SN S e JR R —— -
new L.S.D. at 0.05 = 038 043 041 040 044 043 0.09 011 012 013 0360 0.5 0.0 0.6 6.7 04z 001 0.01 6.1 5.8 6.3
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3-Morphological characteristics of vegetative growth

Data in (Table 6) show significant differences between the rootstocks
concerning the parameters of vine vigor (expressed as shoot diameter, shoot
length, number of ieaves/shoot and total leaf area/vine) in the three seasons
of the study. Dogridge and Salt creek roctstocks significantly increased those
parameters as compared with the other rootstocks. On the contrary, Control
{Own-rooted) was the lowest one in this respect.

Similar results were obtained concerning coefficient of wood ripening,
weight of prunings and size of old wood (Table 6). These parameters were
significantly increased in Dogridge and Salt creek rootstoccks as compared to
the other rootstocks. The above results could be attributed to the tota
biomass produced in Dogridge and Salt creek rootstocks which provided the
frame work for total leaf area which by its turn was reflected on the amount of
old wood retained on the grapevine which may have positively affected the
yield and bunch quality.

The results in this respect are in line with those of Fardossi et al. (1995)
who found that shoot growth of ‘Gruner Vellliner’ was slower on “5C' and
‘Fercal', but more rapid on "1103P’, '725P' and "125AA"; ripening occurred
earlier on '1103F°, ‘G1 and 'Riparia Sirbu' than on other rootstocks.
Colldecarrera et al. {1997) reported that rootstocks "110 R, ‘504’ and '140
Ruggeri’ had the mos! vigorous scions while ‘110 R’ and 140 Ruggeri’ had
the most productive scions. Ezzahouani & Larry (1997) found that the scion
cultivar ‘italia’ was most vigorous on rootstocks '101-14" and ‘Rupestris du
Lot
4-Chemical characteristics of vegetative growth

Ungrafted vines showed lower efficiency than grafted vines in
assimilating the mineral content. Dogridge, Salt creex and Paulsen 1103
rootstocks ranked among the mest efficient in nitragen, phosphorous, calcium
and Magnesium uptake but had an intermediate performance in the uptake of
Potassium. Compared to the other rootstocks, SC4 and Freedom ranked
among the highest efficient stocks in potassium uptake (Table, 7).

The differences in nutrient uptake and distribution could be attributed to
the genotype of rootstock which gives different absorption capability or
tendency for some specific minerals. The obtained results are in agreement
with those obtained by Cook & Lider {1964) who reported that rootstocks had
no effects on foliage Caz2+ and Mg2+; but contents of nitrate, K+, and total P
were higher in petioles on 'St. George’ than on '99-R’. Tangolar & Ergenoglu
{1989) grafted ‘Gruner Veltliner’ onto 10 rootstocks and concluded that leaf N
and Fe levels were similar for scions on all rootstocks. The leaf K+ was
highest on ‘Rupestris du Lot” and 110 R’, [eaf P was highest on *110 R’, leaf
Ca2+ was highest on ‘420A’, and Mg2+, Mn2+ and Zn2+ were highest on
‘41A’. Fardossi et al. {1995) used the same scion and rootstocks and
confirmed that leaf mineral concentrations could be influenced by rootstock,
but the changes were in the normal range.
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Table (6): Impact of some rootstocks on morphotogical characteristics of vegetative growth in Superior grapevines in 2004, 2005 and
2006 seasons

Shoot diameter (¢m)

Shoot length {cm)

No. of leaves/ishool

Total leaf arca’vloe (m"

CocMcleat of wood

Weight of prunings (Kg)

Trunk vnlhrnt(cnl’)

" Caracteristic " ripening
Rootstocks\ 2004 | 2005 | 2006 | 2004 | 2005 | 2006 | 2004 ; 2065 | 2006 | 2004 | 2005 | 2006 | 2004 | 2005 | 2006 2004{2005 2006 | 2004 | 2005 | 2006
Dogridge L70 ) 72| 1.74 [343.5]350.7|356.3) 30.1 | 32.1 | 30.5| 59.5| 63.4 | 64.1 | 0.92] 0.8% | 0.91 | 4.25 | 6.93 | 8.51 | 5159.5) 7044.5 | B468.8
Salt creck 1.67 1 1.70 | 1.73 1 340.1 345.; 346.0 25.8 730.4 3091 549 5;3.0 60.2 ) 6.90 {).8.'1‘_ 0.90 § 4.03 6?‘.’; M‘.’.'J'S 4649.2|5870.3)7637.0
Freedom 1.52 | 1.53 | .56 [328.01339.7[334.1| 27.8 | 28.2 | 28.3 | 50.9 ;14 51.8| 0.90 | 0.86 | 0.88 ; 3.73 | 5.54 | 7.28 |4429.3( 5579.0 [ 7444.1
Harmoeny 1.48 | 1.47 | £.51 [320.2(328.7(|329.0| 27.4 | 27.5| 279 | 49.4 | 49.7 | 50.3 | 0.87 0-'1'_‘; 0.82 ! 3.35 | 5.23 | 6.95 |4076.5| 5458.5] 6673.2
Sod L.82 1 1.53 | 1.56 |325.7|332.71332.0] 27.7 | 28.1 | 2B.0{ 49.9 | 50.9 [ 50.5 | 0.88 | 0.83 | 0.85 | 3.66 [ 5.25 | 7.26 |4234.8| 5578.3| 7002.7
Teleki 5¢ 1.40 | 1.42 { 1.43 [318.4 | 321.|328.3| 26.4 | 26.5| 26.8 ) 46.8 | 47.0 | 47.6 | 0.86 | 0.79 | 0.79 | 3.12 | 4.61 | 6.01 [ 2356.7| 4938.9(5787.6
laulsen 1103 1.60 _—l‘.56 157 1330.0 (342.7}345.0| 28.4 | 28.6 | 29.0 | 51.1 51.; 7;2.] 0.90 | 0.57 | 0.88 3;8_ _5.75 7.55 | 1516.3} 5694.6 ] 7559.0
Control (Own-rooted) F.40 | 1.43 [ 1.47 | 239.71248.0[ 288.0| 25.8 | 255 [ 24.9 | 39.9 [ 40.5 | 39.5 ;).78 0.74 | 0.76 | 245 | 415 | 4.67 | 2153.4| 3064.3 [4076.1
new L.S. D ac0.05 = 009 0,13 _U.H 23 79 107 1l : Al 73 95 100 061 0.0l 07;2 0.43 “[;.58 0.77 639.5 1176.1 B893.6
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Table (7): Impact of sorme rootstocks on chemical characteristics of vepetative growth and coefficient of bud fertility in Superior

grapevines in 2004, 2005 and 2006 seasons

Th. Camcierisic Ne#) P (%) K% Ca (%) Mg (%) Totul carbolydrutes (%) C"d"rcel:trlln:rfb“d
- _._ﬁT__ N B A R B —
Rootstocks ™~_ | 2004 | 2005 | 2006 | 2004 | 2005 | 2006 | 2004 | 2005 | 2006 | 2004 | 2005 | 2006 | 2004 | 2005 | 2006 | 2004 ; 2005 | 2006 | 2004 | 2005 | 2006
o \\ e - -
Dogridge 343 0 344 | 348 | 0,60 | 0.62 | 0.65 | 2.03 | 2.05 | 207! 0.51 | 0.53 | .56 | 183 § 1.56 | 1.88 ) 39.3 | 41.1 | 42.7 | 0.72 | 0.67 | 0.63
Salt creek 3.40 | 345 | 347 | 0.58 | 0.60 | 0.63 | 2.01 | 1.04 | 2.06 | 0.50 | 0.49 | 0.54 | 1.80 | 1.52 | 1.84 | 354 384 | 4.3 | 0.70 | 0.66 | 0.60
-
Freedom 3.33 | 3.34 (338 | .50 | 0.5 [ 0.55 | 2.07 | 2.09 | 211 | 0.47 | 0.49 { 052 [ 1.73 | 1.74 | 1.77 | 31.2 | 34.2 | 37.1 | 0.67 | 0.63 | 0.58
P -
315 318 | 048 | 047 | 052 ] 1.97 ) 196 | 200 | 045 | 043 | 048 | 1.76 [ 177 180 | 293§ 312 | 332 | 0.64 | 0.60 | 0.55
320 | 324} 0.48 | 0.49 | 0.53 | 211 | 213 | 215 | 0.46 | 0.45 | 450 | 1.70 | 172 | 174 | 20.3 | 32.0 | 34.5 [ 0.65 | 0.62 | 0.56
AN S o S
3041 3.07 0 0471 0.45 | 056 195|193 | 1.97 | 0442 042 | 547 | 175 ] 1.75 | 1.78 | 287 | 30.4 { 319 | 0.6 | 059 ] 0.53
Paulsen 1103 3.39 | 342 | 345 055 0.55 1 0.55 | 1.91 | L.B8 | 193 [ 056 059 | 062 | 178 1.80 | 1.82 | 33.9 | 36.3 | 38.6 | 0.69 | 0.64 | 0.59
— o 1
Coatrol (Own-rooted){ 2.91 | 3.03 | 3.01 | 0.45 | 0.44 | 0.49 | 1.85 [ 1.83 | 1.87 | £.41 ] 0.39 | 0.44 | 1.65 | 1.68 | 1.70 | 25.6 | 27.8 | 29.8 | 0.59 | 0.56 ; 0.51
L S
newL.S.D.at0.05 = 0.07 008 006 005 004 0.05 0.04 005 0.04 008 009 009 007 007 0.08 57 45 43 0.06 005 0.06
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They also tested ‘Neuburger grape on 12 different rootstocks to determine
the micro- and macronutrients in leaf blades and found that vines on the
Euro-American hybrid rootstocks ‘26G' and ‘333 EM' showed the lowest K+
but the highest Ca2+ concentrations (Fardessi et al., 1992). There were
considerable differences among the rootstocks tested for K+ and Ca2+
concentrations. ‘Brancadoro & Valenti (1995) grafted 'Croatina’ onto 20
different rootstocks and found that K+ content of must and leaves was
affected significantly by rootstocks. They suggested that K+ deficiency should
be improved by choosing an appropriate rootstock. Ruh! (1891) also
suggested that K+ accumulation in scions is affected by rootstock genotype.

The differences in nutrient uptake and distribution can aiso be interpreted
in different ways. First, rootstocks may have different absorption capabiity or
tendency for some specific minerals. For example, Bavaresco et al. (1991)
pointed out that rootstocks with lime resistance have a 'strategy’ to overcome
chlorosis with high root iron uptake and reducing capacity. Grant & Matthews
(1996) thought that different rootstocks might have different abiiity fo absorb
phosphorus. Ruil (2000) aiso found a high K+ absorbing mechanism in some
rootstocks, which would affect pH of fruit and wines. Second, translacation
and distribution of nutrients may differ among rootstocks. Bavaresco &
Lovisolo (2000) confirmed that the chlorosis should be atiributed to the
different hydraulic conductivities between the rootstocks and the own-rooted
vines for ron. Giorgessi et al. (1997) found differences in number and size of
the xylem vessels between rootstocks and own-rooted vines. Third, hermone
synthesis of rootstock roots and their translocation may bhe different. Skene &
Antcliff (1972) found different levels of cytokinins in bleeding sap of
rootstocks. For instance, rootstock ‘1613° contained less cytokinins in the
sap, both on a concentration basis and in terms of the total amount passing
to the shoot each day. Fourth, some nutrients might be assimilated maostly by
roots, thus reducing the amount translocated to the shoots. Keller et al.
{2001) discovered that over 85% of nitrogen was assimilated by way of vine
root metabelism.

As for the percentages of total carbchydrates of the cane, it can be
noticed that Dogridge, Sait creek and Paulsen 1103 rootstocks resuited in the
highest significant increase as compared to control (own-rooted) which
resulted in the lowest values in the three seasons of the study (Table, 7).

5- Coefficient of bud fertility:

Data presented in Table (7) and illustrated in Fig. {5) clearly show the
differences between ail rootstocks in the three seasons; it is evident that
Dogridge, Salt creek, Paulsen 1103 and Freedom roofstocks gave the
highest values of coefficient of bud fertility as compared to the control (own-
rooted) which had the lowest values.

Data illustrated in Figures (6 & 7 & 8) indicated the presence of a positive
correlation, between the totai leaf area (mz) and yield (kg), between the
weight of prunings (kg) and yield (kg) and between the trunk volume (crn }
and yield (kg) in the three seasons of this study,

9367



Gaser, Aisha S. A.

i First season
| 0.75

——

o
bet
(=]
!

Coefficient of bud fertitity
=]
N
tn

0.55 e _____
Dogridge Salt creek Freaedum Harmony Scd Teiek 5S¢ Pauilsen  Control
: 1103 {Cwn
i Rootstocks rooted) )
1 B - 1
. Second season |
070 - !
z
P E :
& ;
5365 - |
E] I
a
s |
£ |
3 0.60
LB i
12 |
-]
|
| 0.55 ‘
; Dogridge 3altcreek Freedurn Harmony So4d Telek 5c Paullsen  Control j
! 1103 {Own
, Rootstocks rooted) 1

Third season

| 0.65 |
i !
B
PE .
| 5060 —
| 3
l T
E |
| 2055 - -
| E
[
-]
Q
| 650 5 ‘ i B
Dogridge Salt creek Freedum Harmony Sod Telek 5¢  Pauilsen  Coutrol
| 1103 {Qwn
! Rootstocks rooted)

Fig (5):Coefficient of bud fertility of Superior grape cultivar grafted onte
different rootstocks in three seasons




69£6

20 First season Second season 20 Third season
- S
31 A,W (g% g8 — 15 . Lgadt? ,/
= e L T
o 16 y® 9.2 . ‘/)_EL—/’ . 0_1619" e
2 / ¥ .
5 o 16
1 r= 08230 r= 0.9656
r= 08618
124 : . - . -— e — |14 " N v " T
35 40 45 50 55 45 0 55 60 g5 35 40 45 50 55 60
Tatal leaf arealvine (m2) Total leaf araafvina (m2} Total ieaf aroafvine (m2)
Fig {6}: The relationship between the total feaf area (m2) and yield (kg) in three scasons
B 20 First season 20 Second season ! 20 Third season
A e ’
8 P 18 9278 - -
¢ s Y Laaas 1 T
16 - 25353 - 18 B Bet . L
B ¥ -~ — 16 = ‘\'ualff/’//
14 — 1 . Yo
r=0.0771 r=0.8865 R r=0.9583
12 4 , V412 - . . 14 . —————
2 3 4 4 5 [ 7 4 5 [} 7
Woelght of prunings (kg) Woelght of prunings {(kg) Waight of prunings (kg)
Fig (7): The relationship between the weight of prunings (kg) and yield (kg) in three seasons
20 First season Second season ! Third season
20 120 i
= 18 . 5 f N
{ E x \'ZD‘B T 18 4 ¥ 99\6 18 | Qd Lo
5 16 QOO AT _ ot oy + 1072
2 =2 16 yE; | -0000%%
VPR 14 {16 B
r=8598 | r=098743 r=0.9589
12 S oy 12— e ey [ e e e
2000 3000 4000 5000 [ 000 4000 5000 6000 7000 8aponol 4000 5000 6000 7000 acod 9000
Trunk voluma(cm3) | Trunk volume (cm3) Trunk volumae(cin3)

. Fig (8): The relationship between the trunk volume (¢m3) and yield (kg) in three seasons

!

2007 UoquianoN ‘(LL) g€ “mun einosuey 103 "ouby 1



Gaser, Aisha S. A.

6. Economical justification of the contribution of some rootstocks in
raising vine productivity compared with control (Own-rooted) (The
lowest in productivity):

It can be shown from the data presanted in (Table 8) that Dogridge, Salt
creek, Paulsen 1103 and Freedom rootstocks (as the best rootstocks) gave
the maximum net profit compared with the control (Own-rooted) (The lowest
of productivity) in the three seasons. Used of the study rootstocks were found
to increase the cost of vineyard establishment. However, it can be anticipated
that the added cost of establishment will be offset by an increase in vine
productivity.

In spite of the high costs of grafted plants compared with ungrafted ones,
there is an increase in the crop by 30% on grafted vines against a decline in
the crop by 10-30% in ungrafted vines as a result of the effect of insects and
diseases or nematodes or the repair of damage resulting from soil salt or lime
etc. Moreover, in the long run, the continuous use of pesticides well have
adverse effect on human health, in addition to the high prices of chemical
used in the resistance of nematodes give an evidence of the importance of
using grafting.

In concltusion, it can be said that Dogridge, Salt creek, Paulsen 1103 and
Freedom rootstocks, they have achieved a higher percentage of survival,
improved the marphological and chemical characteristics of rooting, achieved
the best vield and its components as well as the best physical properties of
bunches, improved the physical characteristics of berries, ensure of the best
vegetative growth parameters, improved the uptake efficiency of nutrients
and increased total carbohydrates of canes and coefficient of bud fertility in
comparison with the ungrafted vines.
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Table (8): Economical justification of the contribution of some rootstocks in raising vine
productivity compared with control (Own-rocted) (The lowest in productivity)

I First season
Per Feddan
Trogridge | Sult crerk| Freedom | Harmeny Sod Teleld 5¢ Faulten | Contral (Own
(R roated)
Price of the roating (1-E.) 2244 2240 2240 1240 2140 2240 1140 560
Cost of cultursl practices (L.E.) 2800 1500 2800 2300 2800 1R00 890 2300
Total cost (£.F.) 5040 5840 5040 5040 5040 5040 5040 Jaso
Price of the Inereass [n Cost of culturui
1680 1680 1680 680 680 1680 —
pructites aver control (L.E.} 168 1680 !
Yleld [n (Kp) io183Te2 17659.2 16951.2 16137.6 | 16763.8 | 16209.4 171600 13430.4
I ;
increass of 1he yleld over conirol (Kg) ‘ 4948.3 4228.3 35208 1707.1 33334 17179.1 anne —
Kp(L-E} 1.90 1.90 1.9 L9 L% 190 | 1.90 1.80
Price of the Incrense In Kg over control 0.10 o 010 ole nio olo i o0 —
(L.E)
Yield (L-E.) 349205 35525 | 322073 0664 | J1B6D.7 | J0T¥R.2 | 3726040 24174.7
Priee of the Inereass in yield over ioreszs i 037776 | 03256 | sase7z | 7e86.00 | s62352 | sa20.28 _
comtrel (I_E.) 1 /
The net prefit (L.E} 198805 307525 | 24073 27861.4 | 19060.7 | :7998.2 | 29R04.0 | 210707
"The net profit (L.E.) aver condrol (L.E.j| 85058 LAbr R 80326 6486.7 | 7686.0 | 66215 | 84293 —
Second Leazon
Per Feddan T T
i Dog ridge | Salt creek| Freedum | Harmony|  So4 | Telek Sc Paullsen 1 10ktrol (Own ront:
Price of the rooting (L.E.) 1240 1240 2240 2249 2340 2240 124 268
Cost of cultural practices (L.E.} 500 ) 2800 2800 2800 2800 1800 800 2800
Total cout (L.E.) 5840 5040 Sp40 5040 5049 5044 5040 3369
Price of the incrense in Cost of rultural :
1530 1680 1680 1480 1 (3] 1680 —
practices over controt (LE.) # le8e | 1
Yield in (Kp) 136192 18007.2 17230.0 16656.0 | 16800.0 [ 16500.0 114182 13658.4
Increase of the yield wver comrol (Kg) 4960.3 4348.3 36216 1997.6 3436 0016 A760.8 -
Kg (I.E) 1.85 195 1.95 1.95 195 i95 1.95 L85
Price of the increass in Kg aver conwral | 0.19 o.i0 0.10 er | e 0.10 -
L-E} i
Yitld (L.E.} 36307.4 A5114.0 336%6.0 32479.2 | 31760.6 | 321910 Q39674 25268.0
Pries of the (nerease (n yeld over V03940 | 9844.00 | B427.96 | T21L.16 | 749e.96 | 702195 | #9010 -
eantrel (L.E.}
‘The net profit (L.E} 312674 313t4.0 | J0896.4 29679.1 | 219960.0 : 291%2.0 ¢ X1167.4 22468.0
t
The et profit (L_E.) aver condrel (L.E}| 8799.4 9846.0 $428.4 72112 | 74920 ‘{ 7024.9 { R699.4 | —
: )
Third senson |
Per Feddan ]
Dog ridge | Salt ereek| Freedum| Harmeny Sod Teltk 5¢ 2aullsen IIOLLmi (O roats
Price of the roating (L-E-) 1240 1249 1240 140 2144 1240 2248 | 560 —I
Cost of cultural practices (LE.) 1800 2804 1800 1840 880 1200 2800 2300 J
Total coat (L-E.) 5049 3640 5040 5040 5040 5040 5040 3360
Price of the [nerease in Cost of cultursl
1680 1630 680 1480 & 30 1630 —
practices over contrel (1-E.) 1430 16
Yield in (Kg) 18717.6 18412.8 17402.4 16540.8 17160.0 ; 14560.0 17313.0 14584.0
Inetease of the yleld over control (Kz} 41338 3928.8 2918.4 20%6.% 2676.0 2076.0 1844.0 —
Kp (1l.E) L.30 L.%0 1.9¢ 1.90 1.0 L%0 1.90 1.30
Price af (he Ineremis [n Kg over conrel | g 0.10 010 ois o0 | w10 0.10 -
(L.E.).
Yiekd (L.E.) 353434 349843 | 330646 314275 | 32604.0 | 314640 [ 329232 26471.1
Price of the increnses in yleld ever !
949224 291112 ! 699336 531563 853 2.80 | 6852 I _
contrel (LE3 2 | 633280 | 53% 852.00 |
Ths het prefit (1..E.) 305134 I 321843 | 30164.6 28617.5 | 19804.0 | 18464.0 | 301231 13171.2
"
¥
The net profit (1.E.) over conirel I_E.}| 72512 8913.1 6993.4 £3%6.3 45318 53928 E #851.0 -
) H
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