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ﬁN ABSTRACT OF THE THESIS OF

Hassan Tewfik Abozeid for M.S. in Horticulture

Pitle: Effect of Cultivation and non-cultivation on

Gragevine Nutrition.

studies were conducted to find out the effect of
three different eultural practices on the inorganic com-
position of the grapevine leaves. The three practices
are namely: |

A. Cultivation and nb Irrigation.

B. Non-cultivation and Irrigation (Weeds are
controlled with the weedicides).

¢. Cultivation and Irrigation.

Leaf analysis was carried out on samples collected
on July 1, and on September 10, 1965, from three vineyards
located in the Begaa plain for the determination of N, P,
K, Ca, Fe, Mg, Mn, Na, and B.

The results obtained from the first collected
samples showed that the cultivation and no irrigation
method (a4) compared to non-cultivation and irrigation (B)
was more effective in inducing high N content in the vine
leaves and less effective in the building up of K, Ca, and
Na, while both systems were found to be equally effective
in maintaining equal amounts of P, Mn, Mg, and B. It was
found from bthe samples collected during September that
higher percentage of Ca, Mg, B, and Na, and lower percent-
age of K were obtained from vines under cultivation and
irrigation compared to those from vines under non-cultiva-
tion and irrigation. However, equal amounts of N, P, K, Mn,
and Fe were found in leaves from vines growing under the
two systems.

The comparison between vineyards under non-cultiva-
tion and irrigation, and cultivation with no irrigation as
to their effects on grapevine leaf inorganic content, in
samples collected during July showed that higher Mn, Mg, and
Ca, and lower K were found in the leaves sampled from vines
grown under non-cultivation as compared to those sampled
from vines grown under cultivation and no irrigation. Mean-
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while leaf N, Fe, B, and Na mean percentage values were

not different. The leaf analysis of samples collected
during September resulted in higher N, P, K, Mn, and Ca, and
lower Mg and B in vines from the non-cultivated and ir-
rigated vineyard as compared to the cultivated and non-
irrigated one. '

Studying the seasonal variation of the elements
analysed for, it was found that a decrease in N, P, K and
Fe as well as a simultaneous increase in Ca and Mg showed
within the period from July to September in all grape-
vines under the % systems. ILeaf B content decreased in
vines under non-cultivation while it increased in vines
under the two other systems. In the period from July to
September Na content of the leaves decreased in the grape-
vines grown under non-cultivation and irrigation, and
cultivation and no irrigation, while it inereased in vine
leaves under cultivation and irrigation. TLeaf mean percent-
age Mg was equal in samples collected in July and oceptember
from the vineyard where cultivation was combined with no
irrigation. During this period leaf Mg content decreased
in the vineyards which were non-cultivated and irrigated,
and cultivated and non-irrigated respectively.

A1l the levels of the leaf inorganic constituents
were found to be above the critical values and within the
range for vigorous grapevine growth.

It was concluded that the non-cultivation and ir-
rigation system had no adverse effects on the inorganic
composition of the nine elements tested. Moreover the
practice brought about an increase in the grape yield.
Sparing the process of cultivation has definitely made a
far-reaching contribution in reducing production expenses.
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I. INTRODUCTION

Grapes are among the important cash crops in the
‘Mediterranean region. In Lebanon, grapes are grown under
cultivation and no irrigation. The main merit of cultiva-
tion is the removal of weeds. Im .spite of this merit,
cultivation brought about many drawbacks résulting in The
deterioration of the physical condition of the soll by
compaction. It slowed down the penetration rate of water
into the soil, and destr&yed= the roots causing a retarda-
tion in the absorption rate and consequently reduced the
growth and yielding ability of the ﬁlants (28) (32) and
(40). PFurther, cultivation is a major item of cost in
grape production particularly ih places like Leﬁanon due
to the high cost of labor and machinery, especlally in
vineyards on terraces.

The practice of non-cultivation has been studied
in many California citrus orchards and cultivation was
replaced by spray weed control. By practicing non-
tillage, the citrus yields increased and the rate of
water penetration was found to be faster, the cost of
production was lowered, and the 1ll effects resulting

from root destruction were overcome by keeping the soil

Pndisturbed (22) .



This investigation was conducted to study the
nutritional statps'of grapevine leaves in vineyards
under different cultural practices, namely: cultivation
and irrigation, non-cultivation and irrigation using
- herbicides to control weeds, and cultivafion without

‘irrigation.



II. REVIEW OF LITERATURE

Introduction

The main purposes of eultivationhare to destroy the
weeds, prepare the soil fér the co#er crops, and incorporate
cover crops and'manure into the soil. Cultivation, beside
its high cost (19), destroys the soil structure and texture
and limits the root expansion in the soil surface (28).

It is associated with orchard soil compaction as a result
of the increasing use of heavy equipments, this soil com-

paction may be a major factor limiting fruit produection.

Essential nutrient elements
for grapevine growth and production
~The literature contains a number of ways for ex-

pressing the optimum levels of elements in the leaves of

grapevines for efficient plant growth and production. Berg-

man (4) reviewed the methods of Lagato and Maume who

employed the ratio of N: P205:K20 in the leaves, and Vidal

who added the N,P, and K content of the leaf together and

considered 3.9% to be sufficient and 4.3 optimum for pro-
\ duction. Beattie and Forshey (2).suggested the fbllowing

as a tentative concentration in leaf petiole: 0.77% N,

0.14% P, 0.70% Ca, and 0.15 Mg. They also showed that
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‘high yielding vineyards with high K content had lower Na
than high yielding vineyards with lower K. Sodium in the
- former was O.OBﬂ%Iand in the latter 0.042%. They found
a significant cofrelation between eaéh of N and K content
in the leaf and yield. Bergman et al. (4) have treated
the vines with different levels of fertilizers and found
that low N treatment in sand culture. showed severe N
deficilency symptoms after 4 weeks. The low levels of P
fertilizer produced deficiency symptoms after 6 weeks,
while low K levels produced deficiency symptoms after 9
weeks. The ldw levels of Fe produced the deficiency
symptoms after 10 weeks, followed one week later by the
deficieney symptoms of Mg, Mn, B, and Gu.. Et was showsn
from the above work that P and K had the greatest influence
on shoot growth as compared with the other nutrient elements.
Comparing two fertiligzers, one with Mg and the other without
Mg, the vines under the former had a significantly reduced
growth. Potassium. when used as K2804 was more effective
than KCl in producing more shoot growth. Low levels of N
and K were not significantly effective in reducing the per-—
cent dry weight of roots. Those former low levels of N and
K reduced the dry weight of the stem.

According to Shaulis and Kimball (34) there was no
vine\response to N, P, or K fertilization when the leaf con-
centrationsof the 3 elements on a dry weigﬂt basis in autumn

were as high as 1.5% N, 0.19% P, and 1.03%% K. It was also



found that K deficiency symptoms were present in the vine
leaves when the % K was in the range of 0.25 - 0.6 while
the leaves were,free of such symptoms when the range was
0.5 to 0.8% K. A 0.25% K in leaves collected during Sep-
tember.was assocliated ﬁith severe K defiecienecy as reported
by Boynton (6). He also mentioned that leaves with 0.11% K
showed slighf deficiency symptoms of this element. |

Beattie and Forshey (2) found that in vineyards
where planta showed good vigor the leaf petiole concent-
ration of some elements was as follows: 1.08% N, 0.99% Ca,
0.207% P, 2.5%% K, 645 ppm Mn, 91 ppm PFe, and 12.9 ppm B.
ouch ﬁineyards produced as much as 5.5 tons of fruit per
acre.,

Shaulis and Kimball (34) found that certain concent-
rations in the vine leaf petiole were suggestive or associated
with defiqiency symptoms. These concentrations are presented
on a dry weight basis and are: ﬁ;1.5%-m31{@.6% K,fip.Q% Mg,
§f0-0Q35% Mn, while the range of each of these elements in
-Vigorous vineyards was: 1.70 - 2.4% N, 0.40 - 2.0% K, 0.18 -
1.5% Mg, and 0.003 - 0.15% Mn o

The effect of soil management system
: on leaf inorganic composition of
grapevines and some fruit trees
In a comparison between clean cultivation and mulch

treatment, Magoon (23) found no significant difference in

the grape leaf composition for K, Fe, or Al. However, Mg
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and Cu were significantly higher under the mulch treatment.
He stated that;r"The insignificant difference between these
- two systems waé due to the iInsufficient decomposition of
the mulch". This statement agrees with what Bould (5) found
in an apple orchard where leaves were collected from trees
grown under mulch. These leaves showed significantly higher
content of K and P over those collected from trees under
clean cultivation. He found that the leaf nitrogen was
higher under clean cultivation. ©Similar to Bould, Smith
(36) found higher nitrogen in the leaves of pacan. trees
grown under clean cultivation as compared to trees under
mulch, but there was no significant difference in leaf K
and Mg content, while P was significantly increased under
the mulch systemn.

Proebsting (29) studied the effect of cover crop
on the soil N. He stated that under the warm semi arid
conditions of Davis, in an irrigated orchard, cover crops
did not increase the soil N. According to RBeattie and Ba-
ldauf” (1) vine leaf N, P, and K was higher under mulch
compared to cultivation, while Ca and Mg were higher un-

der cultivation

Common chemicals and their use for
controlling weeds in vineyards

Many experiments have been conducted with chemicals
to control weeds. The herbicides 2, 4-D,sodium trichloro

acetate, and oil emulsions have been reported by Nelson (27)
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to maintain as much wood growth of the grapevines as when
the weeds were removed by tillage. He found also that no
signifioantldifference resulted in yield between the use
of herbicides and tillage. Winkler (42, pp.319-327) re-
viewed the findings of Shaulis and Kimball, and Hemstreet.
Shaulis and Kimball found that a mixture of 10 to 15 gal-
lons of aromatic oil with 2 pints of dinitro secondary
butyl phenol in 100 gallons of water has been effective
when applied at the rate of 50 gallons per acre. Accord-
ing to Hemstreet 75 to 80 gallons per acre of a mixture
made of one pért oil to two parts water effectively
controlled the weeds, while the work of Lidar et al. (23)
has shown that Diuron and Monuron céuld Be used effectively

to replace the row plow in controlling most of the annual

weeds in the grapevine row. Soyez (37) has also reported
that Diuron had no adverse effects on soll fertility; it

did not affect the grape yield or quality.

Comparison between the effects of spray weed
control and other weed controlling methods
on fruit trees, grapevines and soil
The results obtained by La Rue, Moore, Puffer et al.

and Yarrick as reviewed by Kimball (21), indicated that spray
weed control was associated with greater yields, earlier
fruit maturity, lower costs, less erosion, less frost damage,
greater convenience, and increased rate of water penetration

when compared to tillage practices in citrus.



Williams (41) studying the effect of spray weed
control in vineyards, reported a marked increase in the

growth of Tokey vines (Vitis vinifers). He also found a

small increase in yield, a decrease in color of fruits,
and a marked increase in the.rate_ef water penetration as
compared to vineyards where the weeds were allowed to

grow after the spring cultivation. He compared clean
cultivation and spray weed control and found no significant
difference in growth, yield, or in fruit guality, but the
water penetration rate was slightly increased as a result
of epray'weed'eentfel. Julliard (19) has shown that her-
bicides can replace cultivation. He reported that a 15%

solution of 1lron sulfate killed :Stellaria media, and Donac

at 5 Kg./ hectar in fuel oil gave a rapid and complete

kill of weeds and a lower cost as compared to hand hoéing.,.

The effect of soil management systems
on soil moisture

The depletion of soil moisture has a great effect
on yield, growth, and fruit quality. The depletion of 80%
of the available soil moisture was found by Kenworthy (20)
to decrease the total chlorophyll per tree, shoot growth,
trunk diameter, dry weight, and leaf aresa.

According to Eggert (. 9'), Tonge has found that blue
grass sod benefited orchards planted in heavy soils. It

increased water penetration during rains and slowed down
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the surface run éff. In his conclusion, he has shown that
deep rooted cover crops deplete so0il moisture and should
not be used in orchards unless irrigétion is practiced.
Goodman (13) reported that the mulch system was preferable
to sod and stated that field capacity was realized sooner
under mulch than under sod due to the increased ihfilter—
ation capacity of mulched soils.

Bggert (19) reported that the available soil moisture
was found to increase rapidly in apple plots where the cover
Crop was remd?ed, while it rapidly decreased in the unmowed
plots. Comparing plots with the cover crops being mowed
and removed with plots where the cover crops were mowed but
left on the soil surface, he found a decrease in soil moisture
in the plots from which the mowed cover crops were removed
due to the delayed start of the second growth of the cover
crops in the plots.

The effects of cultivation and non-cultivation were
compared by Proebstimg (28) as to their influence on water
penetration after a rainfall.. The penetration was found
to be 24" in the non-cultivated area and only about 12" in
the cultivated plots. Proebsting (30) studied orchards
of apples, pears, and cherries and reported that annual
cover crops did not increase the moisture holding capacity

of the soil. He found that alfalfa so0d has inereased to-

-

tal nitrogen but 1t did not ilncrease the moisture holding

capacity of soil.
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Harais and Gourley (16) studied the effects of
mulch, sod, and cultivation on the penetration of water
into the soil and repofted that both mulch and sod

increased the porosity of soil of an apple orchard.

Soil density and root distribution
as affected by soil management

Soil compaction is reported by Proebsting (28)
and Ruckenbouer (32) to be associated with cultivation.
Proebsting  mentioned that a layer of hard soil, 6-12"
thick, 1ies below the depth of cultivation in many Cali-
fornia orchards as a result of the action of plows and
disks. He compared cultivation with non-cultivation as
to their effect on soil density, root distribution and
water penetration and found that the soil density was
1.44 in plots under cultivation, while it was 1.28 in the
non-cultivated plots. No roots were found in the surface
layer of cultivated soil as a result of root destruction
by disking. However, where no machinary was used for 7
years, the soil was found to contain a large amouht of
roots. PFollowing the same study in two almond orchards,
he found similar results. There was no surface rooting
under cultivation, but there were roots throughout the
whole surface of the soil with no cultivation. The soil
density was 1.76 and 1.56 under cultivation and non-cultiv-
ation respectively. According to him, the soil density of

1.76 falls in a range considered too dense to permit root
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growth or water penetration. Results from his work on
olives and nectarines follow the same pattern.

Bechenﬁack and Gourley (3) found that apple trees
gcrown in a mulched soil had a large amount of roots in the
upper soil surface just below the deep mulch. The roots

" in mulched soil Were more than in unmulched soil.

Effects of soil management on production
and growth of some fruit trees |
and grapevines

Griggs (12) compared both the use of sawdust and
mulch with clean cultivation, as to their effects on blue-
berry production. He found no differénce between the two
systems in the first and second year of his work, while
in the third year, plants under the sawdust had a signi-
ficantly higher yield. Also the mean linear shoot growth
was higher during the third year from plants under sawdust.

According to Chandler and Mason (7), the mulch
treatment maintained more available moisture, lowered the
soll temperature and reduced the growth of 5lueberry plants
in sandy solls, while it increased the growth of plants in
clay soil. Kramer et al. (22) obtained increased yields
with various mulches, and found twice as much soil moisture
under mulch as compared to cultivated plots.

Non-cultivation using chemical weed control "dinitro"

was compared by Proebsting (31), with grass sod , cultivation
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and various mulches. He found that the yield from trees
under non-cultivation was among the highest, leaf N was
found low and the growth was satisfactory. The highest
yield was found from trees under mulch. I |
Beattie (1) found that mulched vines produced more
vegetative growth, had higher leaf petiole content of N, P,
- and K,smaller clusters and less fruit per bud when compared
to vines under cultivation. The soluble solid content of
the juice of cultivated vines was higher than that of fruits

from mulched vines.

Summary

The comparison between the different soil manage-
ment éystems showed that clean cultivation increased the
leaf N of grapevines, apﬁles, peach and pecan trees. It
induced higher Ca and Mg and lower P and K in the vine
leaves compared to the mulch system, while no significant
difference in grape leaf composition was found for IFe. or
Al in plants growing under these two systems.

Spray weed control was found to be more convenient
than cultivation, it increased the growth, yield and water
penetration. The mulch and sod methods compared to cultiva-
tion were found to increase the soil porosity and water
penetration beside inducing higher P and K in the leaves of
fruit trees.

Nitrogen and P were found to have the greatest
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influence on the grapevine shoot growth. There was no
vine response tq N, P, K fertilizer when their concentra-
tion on dry Weight basis. was as high as 1.5, O. 19 and
1.03% respectively. Vines with <:i.5% ,{i? 6% K, 2%
Mg, or {i@.0035% Mn, were reportedfto be deflclent in
these elements ﬁhile the range of these elements in vigor-
ous vineyards was reported to be 1.70 - 2.4% N, 0.40 - 2.00%
K, 0.18 - 1.5% Mg and 0.003 - 0.15 Mn. |

The séaeonal variation reported for the inorganic
constituents of the grapevine leaves showed a decrease in

N, P, and X content, and an increase in Ca, Mn, and Mg as

the season advanced.



ITI. MATERTALS AND METHODS

The study to be reported in this thesis was
conducted in the Begaa Plain: the largest grape growing

areas in Lebanon.

Three adjacent vineyards under different cultural
practices, in the central part of the plain, were selected
for the study. The first vineyard hereafter known as vine-
yard A is under clean cultivation and not irrigated. The
second vineyard is under no cultivation and irrigated, weed
control being achieved by spraying with Gramaxone (20% par-
aquat and 10% wetting agent). Paraquat is one of the biby-

ridylium compounds having the following chemical formulas

ey Y
CH; - Nég ﬁphxﬁyf \?ﬁ'- Ch.y

T
T TN A ST e Y, T T 1 e e f b et A e e P B e e .f;
P e e g T Lt et , PR A L, Tl S A D AL MR s,

This vineyard is refered to as vineyard B. The third vine-

yard 1s under clean cultivation and irrigation and will be

refered to as vineyard C.

The three vineyards are planted to the table variety

"Tififihi" (Vitis vinifera), grafted on the rootstock4l B

(Berlandieri). The vines in all vineyards are planted to
the square system with 5m between plants. Each vine receives

annually half a Kg of ammonium sulfate as fertilizer. All

14



15

vines were trained to the arbor system. The pest control
program consistgdrof spraying the vines with sulfur and
Parathion Whenxrequired.

Thirty vines spread along the two diagonals in each
vineyard were selected and marked, making a total of 90
vines. From these vines, random leaf samples made of about
60 healthy mature leaves were collected from the centfe of
the shoots and each sample was put in a separate paper'bag.
The leaves were brought to the laboratory and immediately
washed with a detergent by rubbing both surfaces with a
sponge, rinsed in tap water, immersed in 0.1% hydrochléric
acid for about %0 seconds, and then washed tﬁice with dis-
tilled water. The excess water was shaken off and the
leaves were placed in a paper bag, and then dried in an

L 1°¢ for 48 hours, the dried leaves were ground

ovén at 70
through a Willey Mill using a 40 mesh sieve. Each ground
leaf sample was collected in a clean dry bottle. Before
sample weighing the ground leaves were dried by placing
the bottles with the cap off in the oven at 70 : 1°¢ for
about 6 hours. The sample bottles then were recapped and
cooled in a dessicator.

Leaves were collected twice during the growing sea-
son of 1965. The first sampling was on July 1 while the
second sampling was carried out on September 10.

Nitrogen was determined by the Kjeldahl method (1),

while Fe, Mg, Mn, P, K, Ca and Na were determined by the
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method suggested by Toth et al. (38). Boron was analysed

for by the method described by Johnson and Ulrich (18).

The reéults were calculated on a dry weight basis.
Bach 30-leaf sample collected from a vineyard represented
a freatment and the data obtained for the three treatments
were statistically analysed by the analysis of variance
(11, PP.240): the Tokey method (11, PP.15%) was followed for
the comparisoﬁ between meanse.

The yield data for vineyard B where no cultivation
was practiced, was obtained from the owner of this vineyard.
The yield for the other two vineyards were obtained from

the records of the merchant who contracted the fruit.



1V. RESULTS AND DISCUSSTION

This study was undertaken to find out the effect
of cultivation and irrigation, non-cultivation and ir-
rigation, and cultivation with no irrigation, on inorganic
leaf composition of the grapevine. Non-cultivation here-
after will refer to the practice of controllingweeds with
'the weedicide gramaxone.

Leaf samples were collected on July 1, 1965 and
September 10, 1965. The results of the chemical leaf

analysls for each element are discussed separately.

Nitrogen

The leaf N data from samples collected on July 1,
are presented in tables 1 and 2. The results in table 2
show that leaf mean % N was significantly higher in vine-
yard C (cultivation and irrigation) as compared to vine-
yard A (cultivation and no irrigation) and to vineyard B
(non-cultivation and irrigation). The average leaf N was
statistically equal in both vineyards A and B.

This data shows that cultivation with irrigation
induced higher N in the grapevine leaves as compared to
the N in plants cultivated and not irrigated or plants
from vineyards where only weedicides and irrigation were

applied,

S
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The data on leaf mean % N in table 3 for leaves
collected in September shows that leaf N from vines in
Jvineyérd A Was;significantly lower as compared to those
from vineyards B and C, while vineyard B and C had sta-
tistically equal leaf mean % N.

By studying the yield records in table 24, a
trend towards a higher yield was observed in vineyard B,
where no cultivation was practiced and the plants were
irrigated. Howéver, leaf N was significantly lower in
This vineyard compared to vineyard C. This Tinding is
contrary to that reported by Beattie (1) who showed that
increased yields were found in vines high in leaf N.

The possible explanation could be that N in vineyard B

was already at an optimum level. Also the roots of the
vines in said vineyard were not disturbed by cultivation
and were more effective in producing high yield, and the
lack of disturbance of the soil increased water penetra-
tion resulting in a greater depth of wet soil from where
the roots could draw up more water. This ideal condition
for growth and the higher yield must have consumed more N,
thus showing a lower level of this element in the leaves.
Williams (41) and Nelson (27) reported increased growth of
vines as a result of non-cultivation, and according to
Williams (38) and Yarric (20), non-cultivation is associated
with increased water penetration.

It is apparent from figure 1 that the mean % N




Table 1.

Nitrogen content of grapevine
leaves collected on July 1 and

cept.

10 from three vineyards
- ‘under different cultural prac-
tices (% dry weight basis)

19

% N

Vine No -

July Sept. July Sept. July Sept.
1 10 i 10 1 10

1 2,45 1.54 2.6% 1.80 2,73 1.87
.9 2.3% 1.%3 2. 74 1.86 2,66 2,22
3 9,57 1.20 2.64 2.28 2.80 1.96
4 2,78 1.00 2,50 1.89 2.56 2.03%
5 2.44 1.45 2.89 2.02 2.57 2.10
-6 2.55 1.53 2.46 ) 2.50 1.88
7 2,38 .57 2.61 1.90 2,81 2.19
8 2.79 1.68 8.4 1.9 2,67 .12
9 2,32 1.55 2.37 1.95 2.95 ol
10 2,66 1.49 2,46 1.59 2.74 1.99
11 2,48 .76 2,54 1.48 2,56 1,74
12 2.57 1.90 2.30 2.00 9,82 2,74
13 2,77 2. 77 2,82 1.89 2.73 1.90
14 2,65 1.92 2.61 1.97 3,27 1.26
15 2,58 1.82 2,25 1.03 3.09 2,10
16 2,66 2.01 2.28 1.81 2.84 1.79
17 2.96 1.93 5. 67 1.90 2.58  l.82
18 2.94 2.19 2.54 1.66 R 1.93
19 3,20 2, 00 2.88 1.99 3,738 1.9%
20 2.63 175 2,35 1.75 5.975 1.97
21 2.77 1.90 2.93 1.86 3,15 1.90
20 2.60 - 1.99 2.69 & 2,86 1.89
23 2.78 1.90 2,11 1.84 2,23 2,03
24 9. 17 1.68 3,46 1.70 9,27 1.89



Table 1 (continued)
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: July. - Bept. July vept. July Sept.
fes e 1 10 b 10 1 10
2h 245 175 2v4y . 1.60 DD 2.09
26 2.68 1.72 2¢99 1,83 2.81 1.90
27 2.44 - 1.90 2.63% 1.67 2.87 1.78
28 2.60 1.80 2¢35 1.86 e 1.88
29 o 2.85 1.90 2.54 1L ERA 2.66 1.82
30 2+45 e 254 1.88 9«07 1.65

299 BTl 2.56 1.86 2.81 1.93

Mean

(x) Vineyard A under cultivation and no irrigation.
Vineyard B under non-cultivation and irrigation.
Vineyerd C under cultivation and irrigation.

Analysis of Variance for Samples collected Sept. 10.

Yariation d.f. 5.5, M. S. F-ratio 1% 5%
Block 2 0.73 0.365 15.2 g8 4,85 5.01
Vines 29 1.81 0.062 Ze D Nebs

Residual 58 1s97 0.024

Total 89 5.91

Analysis of Variance for Samples collected on July 1.

Yariatien d.f. g8, M.5, F-ratio 1% 5%
Block 2 1.14 0.57 11.4 23 4.85 3.51
Vines 29 4.19 O.14 2.8 W.8.

Residusal 58 T 0. 05

Total 89 8. 56

2% High significant difference.
N.S. Non-significant difference.
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Table 2. Comparlison between mean nitrogen
content of grape leaves collected
on July 1 from three vineyards.

e

Vineyard = Mean mean - 2.56 mean — 2.59
C 2.81 (6.14) 0.25° 8 (0.11) 0.22 &
A 2.59 (0.1L) 0.6% H.5.
B 2. 56

(x) Vineyard A under cultivation and no irrigation.
Vineyard B under non-cultivation and irrigation.
Vineyard C under cultivation and irrigation.

g Significant difference.
N.S. Non-significant difference.

Table 3. Comparison between mean nitrogen
content of grape leaves collected
Sept. 10, from three vineyards.

Vineyard 2 Mean mean - 1l.71 mean - 1.86
c 1.95 (0.12) 0.22 ¢ (0.10) 0,07 N.9.
B 1.86 t0.10) 0.15
A HES

(x) Vineyard A under cultivation and no irrigation.
Vineyard B under non-cultivation and irrigation.
Vineyard C under cultivation and irrigaetion.

3 Significant difference.
N.S. Non-signifiecant difference.
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decreased as the season advanced from July to September.
The decrease wag from 2.59 % to 1.71%, from 2.56% to 1.86%,
and from 2.81% to 1.93% in vineyards A, B, and C respectively.

The above results are in agreement with those reportéd by

Smith et al. (35).

Potassium

The findings on leaf K content are reported in
tables 4, 5 and 6.' The average K in samples collected
during July was 1.87%, 1.59% and 1.20% frém vineyards
A (cultivation and né irrigatioen), B (non-cultivation
and irrigation), and C (cultivation and irrigation)
respectively. Vineyard C was found to be significantly
lower in leaf K than each of vineyards A and B. Also
vineyard B was significantly lower in leaf K than vine-
yard A. This shows that the non-cultivation system in--
duced a higher leaf K in the grapevine leaves compared
to cultivation when both systems were followed with ir-
rigation. However, the highest K level was obtained in
leaves of vines under cultivation and no irrigation.
This high K in vineyard A may be due to the soil K being
less subject to leaching due to the limited water as
compared to the irrigated vineyards B and C.

The averages of leaf K obtained from leaves
sampled on September 10 and presentedlin table 4 are:
0.69%, 1.10% and 0.75% from vineyards A, B and C, respect-

ively. As shown in table 6, there was no significant dif-
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Table 4.

Potassium content of grapevine
leaves collected on July 1 and Sept.

10 from three vineyards under dif-
ferent cultural practices (% dry

weight basis).

% P
Vine No J%ly Sigt. J?ly Sigt‘ Jﬁly Sigt.
1 1.60 Q.75 1.85 1.95 1edl 0.90
% 1T 1.05 1.84 1.45% 1,52 0.95
5 1.91 0.85 1l.84 1.60 1.42 0.65
4 1.87 1.10 1.55 1.00 1.24 0.65
5 1.56 Q.75 1.99 1.240 1.24 0.55
6 1: 954 Q.75 2.05 0.80 Lol 0.55
T ke 12 0.80 1.59 115 1.07 0.80
8 1.64 G.7% 1.56 1:20 1.09 1.05
> 1.93 0.80 1.67 1:%0 1o 44 0.75
10 1.55 0.50 1.75 1.00 1.07 0.70
11 1.29 1.15 1.52 0.95 1.10 0.80
12 1.90 0.60 1.42 1158 10O 0.80
13 1.65 0.50 1.44 0.95 l.l2 0.70
14 1.69 0.85 1.44 0.70 .23 0.95
15 1.54 0.75 1,59 1.05 1.24 0.80
16 Lol 0.55 1.78 1.350 1.2 0455
17 1.91 0. 70 1.59 1.10 1.32 0.65
18 1:59 0.70 1.65 1.30 121 0.70



Table 4 (continued)

Vine No July“r -Sept. July oept. July oept

I 10 1 10 1 10
19 2.00 1.00 1.40 1.00 1.02 0.95
20 1.94 0.80 1.58 1.00 1.24 0.95
21 2.2 0.85 1.44 110 l.238 0.70
22 2.06 0.55 1.62 1.05 1.21 0.65
2% 2.10 0.03 s o 1.25 ' 1.23 0.80
24 2.35 0.95 1.56 1.20 L 0.70
25 1.94 0.95 1.2 1.26 1.39 0.95
26 2,23 0.15 1.63 0.95 1.22 = 0.€0
27 2.38 0.0% 1.64 1.05 1.25-  0.60
28 2.21 0.60 1.08 0.95 1,23 0.80
29 .25 0.05 1.42 0.90 123 0.75
30 1.99 0.80 1.54 1.25 1. 21 0.60
mean 1.87 0.69 1.59 1.16 1420 0.75

(x) Vineyard A under cultivation and no irrigation
Vineyard B under non-cultivation and irrigation

Vineyard C under cultivation and irrigation
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Table 5. Comparison between mean potassium

content of grape leaves collected on
~ July 1 from three vineyards.

Vineyard Mean Mean - 120 Mean - 1.59
A - 1.87 - (9.14) 0.67 8 (0.11) 0.28 #
B 1.59 | (0.11) 0.39 &
C 1.20 |

2 Significant differerce.

Table 6. Comparison between mean potas-
sium content of grape leaves
collected September 10, from

three vineyards.

Vineyard Mean Mean - 0.69 Mean - 0.75
B 1,18 (0.11) 0.41 B (0.09) 0.35 g
C 0.75 (0.09) 0.06 ¥.8,
A 0.69

2 Significant difference.
N.S. Non-significant difference.
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ference between mean % leaf K of vines from vineyard C and
vines from vineyard A, while leaves from vineyard B had
a significantlf higher mean % leaf K.

Beattie and Forshey (2) reported 2.53 % K to be in
the leaf petiole of vigorous vines, while Shauiis and
Kimball (34) reported that 0.4 - 2.0 % is a range for leaf
K in vigorous grapevines. The valuesﬂobtained in this
study in all three vineyards seem to fall within the suf-
ficient level and are also far from the 0.62 % leaf K re-
ported by Boynton (6) to be associated with déficiency
symptoms. _

By studying figure l,.it is clearly seen that leaf K
dropped in all vines under the three cultural systems from
July to September. This drop has been witnessed by other

workers (8) (%5).

z Phosphorus

Tables 7 and 8 contain the data for leaf P. The

leaf P average for samples from the three vineyards col-
lected on July 1, were found to be statistically equal.
However, by studying the data of the leaves sampled on
September 10, and presented in table 7, equal averages

were found in vineyard B (non-cultivation and irrigation)
and vineyard C (cultivation and irrigation) while vineyard
A (cultivation and no irrigation) had a significantly lower
mean % P as compared to the other two vineyards. The above

results indicate that both cultivation and non-cultivation
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Table 7.

Phosphorus content of grapevine
leaves colleected on July 1, and
. Sept. 10 from three vineyards
under different cultural practices
(% dry weight basis).
Leaf P
- X
Vine A : B :
No
July Sept. July vept. July oept.
i 10 Ik 10 i 10
it 0.15 Q.11 0.19 @7 0.19 Deld
2 Q.12 O.1% 0.14 0.14 0.15 0.13
3 015  0.16 Gold . 0. 18 0.15 ©.17
4 il Q.11 .15 Q.15 0.20 0. 14
5 0.51 Q.12 0.16 ©.13 0.25 el 3
6 0,14 0.12 0.16 @.110 0.22 0,12
7 0. 14 Q.13 GRES 0.14 0.19 0.20
8 IR O.1% Q.14 Oodb @21 0ol 8
9 0.15 012 Q.17 0.14 0,14 0.15
10 O0.14 0.10 0. 17 0.14 0.25 0.20
11 0.16 0.15 Qs 14 Q.15 0.15 Q.12
12 0.14 0.11 0.16 0.14 0.18 0.14
15 0.17 G.13 0.15 - - 0.14 Ol B Osl4
14 0.14 0.14 0. 14 O.l4 s L7 O.14
15 D.15 0.09 0.14 Q.13 018 QedB
16 0.17 .12 Q21 Qo1 0. 17 0.14
17 0.14 .12 0.19 0. L8 O LT Q.13
18 0.14 0.12 018 0.14 0.06 0.07



Table 7 (continued)

|

Vine No Jily Sigt. July Sigt. ngy Sigt.
19 0.12 0.01 0.17 0.25 Q.12 8,17
20 007 0.12 0.15 0.13 0.06 0.13
21 Bl 0.1% 0.15 0.12 0.19 0.16
22 0.34 0.12 0.15 0.13 0.13 0.15
2% 0.14 0.06 0.17 0.14 0.10 0.16
24 0.14 0.12 0.15 0.14 0.19 0.14
25 0w17 0.13 0.15 B.17 0.23 0.18
26 6.2 0.09 0.18 515 10.18 0.15
27 0.22 0.01 9.19 0.18 0.15 0.712
28 0. 17 0.15 .15 0. 12 0.16 0.15
29 0.18 0.17 0.22 0.18 0.14 0.15
30 0.18 .34 0.25 0.25 0.16 0.72
mean 9,17 0.11 0.16 0.15 0.16 0.15

(x) Vineyard A under cultivation and no irrigation.
Vineyard B under non-cultivation and irrigation.
Vineyard C under cultivation and irrigation.



29

Analysis of variance for samples collected on July 1

@efer - B.8s M.S. F-ratio 1% 5%
Block 2 0.01 0.005 2eD Nt 4,85 Bl
Vines 29 0.2 0.004 2.0 N.o,
.Residual 58 0.10 0.002
Total 89 0.25

N.S. Non-significant difference.

Analysis of variance for samples collected on Sept. 10

d. £. S«8. M.S. F-ratio 1% 5%
Block . 2 0,057  0.015 8.6 gF 4.83  3.51
Vines 29 0.010 0.0095 0.5 N.G&.
Residual 58 0.084 00015
Total 89 0.128

g% High significant difference.
N.S. Non-significant difference.
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Table 8. Comparison between mean phosphorus
content of grapes leaves collectedon
- -9ept. 10 from three vineyards.

Vineyard mean mean - O.11 mean - 15
C Qed5 (0.03) 0.04 =
B 0.15 £0.02) 0.04 ¥
A 0,11

g Significant difference.
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were equally effective in inducing high leaf P when ir-
rigation was practiced.

Shaulis’éﬁd Kimball (34) suggested a range of
0.10 - 0.30 % leaf petiole P for Vigorous grapevine
growth. The leaf P data obtained in this study suggests
a sufficiency of this element in the leaves. Unfortunately
no data is available for leaf P for comparison.

The seasonal variation in leaf P content as pre-
sented in figure 1 showed similar results to those reported
by Smith et al. (%35). The mean % P decreased from 0.17 %
to 0.11 % in vineyard A. There.was also a decrease from

0.16 % to 0.15 % in each of vineyard B and C,

Manganese

The data for leaf % Mn are presented in tables 9,
10 and 11. Table 10 shows that vine leaves in vineyard A
(culti?ation and no irrigation) had the lowest mean %, Mn
as compared to leaves from each of vineyard B (ﬂon—cﬁltiva—
tion and irrigated) and vineyard C (cultivation and irriga-
tion). There was no significant difference between mean
% ¥n from vines under cultivation and those from vines un-
der non-cultivation and irrigation. |

Leaves sampled on Sept. 10 and whose % Mn are pre-
sented in table 11, were found to follow the éame pattern
as the data reported in table 9. From these results it is
seen that vines under cultivation and no irrigation had

the lowest average leaf Mn in samples collected on both



Table 9,

Manganese content of grapevine
leaves collected on_Jduly .1 and
cept. 10 from three vineyards

~ ‘under different cultural prac-

tices in Begaa.

52

Leaf Mn (ppm)

Vine & . &
2 July Seﬁt. July Sept. July Sept.
= 10 1 10 1 10
1 T 200 126 165 196 260
2 88 220 185 135 182 295
3 49 245 163 220 127 195
4 64 305 292 135 163 155
5 78 295 170 195 89 110
= 65 180 124 150 150 115
7 39 180 90 245 129 130
8 30 95 49 295 177 180
9 35 110 103 310 88 180
10 114 130 107 330 148 200
11 110 125 103 320 130 230
12 6% 145 216 320 195 220
13 44 155 110 305 150 185
14 65 125 100 550 - i3 230
15 105 125 144 265 165 250
16 19 110 89 560 2%9 4%3
17 39 150 87 360 179 250
18 34 90 92 340 163 260
19 185 98 330 123 250

34
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Table 9 (continued)

Vine No July Sept. July Sept. July vept.

1 10 1 10 i 10
20 75 170 153 310 192 = 20%
21 6% 70 310 500 168 220
22 49 285 182 185 141 185
23 135 180 49 130 114 260
24 40 180 244 200 169 250
25 40 150 110 115 164 250
26 50 130 109 70 107 195
27 95 135 129 80 95 220
28 79 125 127 95 154 200
29 50 110 54 95 179 200
50 65 150 - - 129 110 112 195
Mean 65 162 132 220 151 237

(x) Vineyard A under cultivation and no irrigatilon.
Vineyard B under non-cultivation and irrigation.
Vineyard C under cultivation and irrigation.
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Table 10. Comparison between mean Mn content
of grape leaves collected on July 1
from three vine.

Vineyard Mean ppm Mean - 65 Mean - 132
¢ | 151 (31.03) 86 % (25.5) 19 N.5.
B 1%2 (25.5) 67 2
A 65

g Significant difference.
N.S. Non-significant difference.

Table 11. Comparisoh between mean Mn content
of grape leaves collected on Sept.
10 from three vineyards.

Vineyard Mean ppm Mean - 162 Mean - 220
B 237 (65) 75 # (42) 17 N.8.
C 220 (42) 58 g
A 162

g Significant difference.
N.S. Non-significant difference.
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s&mpling dates. This is probably due to the reduced

vigor and less root expansion of vines grown under a
1imited supply’of water. |

By comparing results in this study on leaf Mn
content to petiole Mn levels suggested by Shaulis and
Kimball (34) all the % leaf mean values obtained from
the vineyards fall below the optimum range and above the
critical level. ©Shaulis and Kimball (%4) reported 0.0033
% petiole Mn being associated or suggestive of deficiency
symptoms and suggested 0.003 - 1.5 % Mn as a range in
vigofous vineyards. It is expected to have higher Nn
value in whole leaves as compared to petioles alone.

Studying the seasonal variation in leaf Mn, it
was found that there was an increase in this element bet-
ween the first sampling date and the second. This find-

ing is in agreement with the results reported by Smith

et al. (35).

Magnesium

Data showing the leaf content of Mg is reported
in tables 12, 1% and 14. TILeaf samples collected in July
showed that the mean % Mg obtained from vines grown under
cultivation and irrigation was significantly higher as
compared to vines grown under cultivation and no irriga-
tion. However, there was no significant difference bet-
ween mean % Mg of leaves from the cultivated and irrigated

vineyard as compared to leaves of the irrigated and non-



Table 12.
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Magnesium content of grapevine
leaves collected on July 1 and
Sept. 1O from three vineyards
" under different cultural prac-
tices (% dry weight basis).
Leaf Ng
Vine A B
No _
July oept. July Sept. July Septe.
1 10 o 10 i 10
el .28 <26 ohi y A4 .44 25
2 o 24 . 24 o 27 .23 .44 ¢ 28
3 « 25 . 28 .04 » 25 «2D vy
4 sab +i25 . 28 c 2D .29 D
% . 24 . 24 « DD e 24 . 29 28
6 .24 « 29 « 50 .26 c DD Wb
7 . 29 . 29 o ik .30 ¢ OB .40
8 oD 2D e 29 ) 25 D
9 <25 + 26 | e 29 « 21 w25 s DT
10 . 24 + 50 95 21 @) « 40
11 « 50 . DO ¢ 90 e 21 e 58 I
12 . 90 2D . 29 25 e 35 3D
13 + 350 . 24 e 535 « 20 . 50 e 50
14 oD ¢ 29 . 44 e 290 . 24 .28
15 . 24 . 26 . 44 .26 .24 .28
16 . 24 « 25 "3 e 26 ¢ 59 « 27
: o | =L v 2D 50 . 20 . 40 2D
18 .28 50 . 50 e 22 « 40 25
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Table 12 (continued)

July oept. July Sept. July Septe.

jlueion 10 1 10 1 10
19 29 .24 .54 .19 .40 .25
20 . 29 . 20 .30 .27 . 30 .25
21 e .28 S .43 L
22 .26 .24 .34 .19 .41 .22
2% .24 .23 .34 .15 . 40 .25
24 .24 .24 .35 .20 .38 20
25 25 .23 .33 .19 .24 .28
26 . .29 s .33 .15 4 .28
27 . 26 .29 .30 324 . 40 27
28 .26 . 30 .33 .23 . 38 . 28
29 5 . 30 .34 .23 .38 . 28
30 .21 .35 .3% 24 . 40 2%
Mean 26 . 26 .31 .22 . 54 .28

(x) Vineyard A under cultivation and no irrigation.
Vineyard B under non-cultivation and irrigation.
Vineyard C under cultivation and irrigation.
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Table 1%. Comparison between mean
Magnesium content of grape
leaves collected on July 1
from three vineyards.
Vineyard Mean Mean-. 26 Mean-.3%1

c 0.34 (0.05) .08 3  (0.035) 0.05 N.B.

B 0.51 (0.035) 0.05 2

A 0.26

2 Significant difference.
N.S. Non-significant difference.

Table 14. Comparison between mean
magnesium content of grape
leaves collected on Sept. 10
from three vineyards.
Vineyard Mean Mean - 0.22 Mean - 0.26

" . 28 (G.17) 0.06 £ (0.014) ©.02 &

A .26 (60.014) 0.04 &

B « 22

g Significant difference.



>3

cultivated ones. But the latter compared to the vineyard
under cultivation and no irrigation was statistically
higher. The déta for leaves sampled during September
and presented in table 14 show a significant difference
betweeﬁ all the means, with the system of cultivation
and irrigation having induced the highest mean Mg and
the non-cultivation with irrigation system inducing the
lowest.

The results for K analysis in tables 5 and 6 for
K with taﬁles 13 and 14 for Mg confirm the antagonistic
concept between leaf K and leaf Mg reported by Smith
et al. (35). The tables show that vineyard A had the

highest mean % K and the lowest mean % Mg, contrary to
vineyard C, whose average K was the lbwest and 1ts aver-
age Mg was the highest. The vine leaf Mg range of vigorous
vines reported by Shaulis and Mimball (34) was 0.18 - 1.5 %
for leaf petiole. From the results of this study it was
found that leaf Mg content ranged from 0.22 to 0.32 %.

This latter amount seems to be sufficient.

Studying figure 2 that shows the seasonal variation
of vine leaf inorganic content it was found that the average
Mg of leaves collected on July 1 from vineyard A did not
differ from that of leaves collected on Sept. 10. Mean-
while the average lMg of leaves from vineyards B and € dec-—
reased with the ad?ance of the season. The decrease was in
both irrigated vineyards where more growth is expected and

higher yields were found.
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Iron

The avefage e content of leaves from the three
vineyards under study are shown in table 15. Mean He
values were not found to differ significantly among
one another. in leaves collected on the two sampling
dates. Beattie (2) reported that a 68 ppm Fe in con-
cord grape leaf petiole was to be associated with high
vigor. No information on leaf Fe content was found avail-
able.in the literature. Taking into consideration the
leaf petiole values set by Beattie and the fact that no
visual Fe deficiency symptoms were apparent, it could be
concluded that Fe was sufficient in the leaves of all
vines under this study. |

Figure 3 shows that leaf Fe followed a similar
trend as N, P and K. The values decreased from 149 To
7%, from 108 teo 105, and from 133 to 70 ppm leaf Fe in
vineyards A, B and C respectively. This shows a definite

consumption of Fe as the growing season advanced.

Calcium

Tables 16, 17 and 18 show the Ca content of leaves
collected during July and September. The mean leaf Ca con-
tent in table 16 shows high levels of leaf Ca in the vines
due to the calcareous type of soil in Begaa (43) where the
three vineyardés under this study are located. The data
for samples collected on July 1 and presented in table 17,

show that vineyard B where the non-cultivation and irrigation
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Table 15. Iron content of grape leaves
collected on July 1 and Sept.
10 from three vineyards under
different cultural practices.

Leaf Fe (ppm)

V%ge A B g =
ngy $igt. ngy Sigt. ngy Sigta
T 2%% 60 38 95 270 105
2 36 60 125 90 217 75
3 165 90 49 125 166 60
4 123 75 58 75 94 80
5 196 120 90 70 119 60
6 154 75 45 90 155 45
7 197 70 155 120 229 75
8 299 95 185 105 158 . =9
9 79 60 12% 80 118 60
10 108 70 68 125 138 90
33 395 70 78 120 105 55
12 210 60 88 105 161 70
13 146 75 75 140 120 75
14 119 60 124 120 94 95
15 134 120 50 155 90 50
16 119 60 g 110 206 135
8 125 70 150 95 109 55
18 146 70 41 95 69 70
19 122 70 147 110 54 70




Table 15 (continued)

42

Septe.

Vine No July | July vept. July Sept.
i 10 | 10 1 10
20 289 70 T4 80 176 70
21 123 15 425 205 125 60
22 49 70 94 110 104 70
23 379 50 94 95 95 95
.24 69 85 88 120 94 60
25 1190 50 Lo 95 244 50
26 60 55 90 109 105 60
27 70 60 19 120 120 55
28 40 15 162 110 69 60
29 80 90 162 120 120 55
50 90 15 104 105 105 70
Mean 149 73 108 106 155 70 H.b.

(x) Vineyard A under cultivation and no irrigation.
Vineyard B under non-cultivation and irrigation.
Vineyard C under cultivation and irrigation.

N.S. Non-significant difference.



Table 16.
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Calcium content of grapevine leaves
collected on July 1 and oept.
from three vineyards under different

" ecultural practices (

10

% dry weight

basis).
% Ca

Vine o :

& July Sept. July oept. July Sept.

1 10 1 10 1 10

i 2.25 2.80 2.55 510 2.40 10.52

2 1.70 2.60 2,25 2.60 1.97 9.65

3 2.22 3.25 2.95 2.80 2.10 10.75

4 1.67 2.15 P 3+ 70 2.12 10. 30

5 1.84 5.25 3,18 3.80 1.83 11.25

6 .67 3.10 2.92 3.70 1.83 10.50

7 1.7€ 3410 2.84 3.25 1.84 11.80

8 .40 3.00 2,31 3.10 1.98 1130
. 1.98 2. 76 2,292 2.40 2.10 9.05
10 1.76 2.80 2.65 4.35 .97 11.85
11 1.83 2.70 2.65 3.+ 70 2.0 10.65
12 1.94 3.00 2.84 3.10 3.95 10.15
13 1.95 3.45 2.60 4.45 2415 11.95
14 2.20 2.80 2.79 4435 1.97 11.20
15 1.50 2,25 2.14 3.70 2.50 10.55
16 1.70 2.40 257 .45 2.00 11,75
17 1.67 2.25 2,51 4.40 2.10 11.50



Table 16 (continued)
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oepte.

.18

Vine XNo Jily 7 ngy Sigt. ngy Sigt.
1.66 210 2.18 D0 2008 10.85
19 1.84 2+15 2+.83 4,35 2+10 11 .45
20 1.40 1,76 2422 5.45 1. 52 9.60
27 1«52 2+ 9590 24490 5. 10 2e43 10.80
‘22 1.50 2+40 Ze DD %.80 1.359 10.80
23 1.50 Q.65 £+ 59 D O 1.88 8.40
24 140 1.60 2+95% %00 2645 9.%0
25 1.65 2.00 2¢43 5.80 2.00 10.51
26 2. 14 1.0 1.98 4+.955 1.58 1005
27 1.84 0.65 2:01 4.10 2.00 9,45
28 1.52 4.20 2.9% 2+15 1.82 105 7@
29 124 1.60 2eé> 2w 55 1.94 9.80
50. 1.69 2+50 2.24 9¢45 1.98 1060
Mean dis 13 2.45 2+54 557 2.02 4.47
(x) Vineyard A under cultivation and no irrigation.

Vineyard B under non-cultivation and irrigation.
Vineyard C under cultivation and irrigation.



Table 17. Comparison between mean calcium
content of grape leaves collected
on July 1 from three vineyards.

45

Vineyard Mean
B | 2.54
¢ 2.02
A 1.73

(.18) 0.81 p
(.15) 0.29 ¥

(.15) 0.52 §

g Significant difference.

Table 18. Comparison between mean calcium
content of grape leaves collected
on Sept. 10 from three vineyards.

Mean e 2'45

Vineyard Mean
C 4.4°1
B 3457
A 2¢45

(.14) 2.062 8
(.11)y 1.12 2

(.11) 90.90 2

g Significant difference.
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system is followed, had a markedly higher mean leaf % Ca as
compared to eachsof vineyard C under the system of Gﬁltiva—
tion, and irrigétion, and vineyard A where cultivation and
no irrigation was followed. The mean % Ca of samples from
vineyard C was also higher than that of samples from vine-
jard A. The highest leaf mean % Ca of leaves sampled dur-
ing September, as given in table 18, was from vines, grown
in vineyard C, while the lowest was from vines grown in
vineyard A.

The low leaf Ca found in July and September in
vines grown in vineyard A where cultivation and no irriga-
tion was followed, together with the low yield produced in
this vineyard and shown in table 24, compared to vineyard C
with cultivation and irrigation, seem to be due to less
water belng recelved by the vines in vineyard A that re-
sulted in the low vigor of vines. The non-cultivation and
irrigation method, as shown in table 17, had an increased
effect in inducing high Ca in the vine leaves. Table 18
indicates that more Ca was consumed by plants in vineyard B
during the period from July to September compared to those
in vineyard C. This latter finding seems to have resulted
from the larger root system being not destroyed by cultiva-
tion in vineyard B, and also due to the increased growth of
grapevines grown under no cultivation as reported by Nelson
(27). No growth measures were conducted in this study.

Mean leaf Ca levels obtained from this study in all three
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“ vineyards were higher than the range reported by Shaulis
and Kimball (34) for leaf petiole;- .

The seaéoﬁal variation in grapevine leaf Ca as
presented in figure 2 shows that leaf mean % Ca increased
as the season advanced. The increase was from 1.73 % to
2.45 % from 2.54 % to 3.57 %, and from 2.02 % to 4.47 %

_in vineyards A, B and C respectively. This clearly shows
that the highest accumulation of Ca was in the vineyard C
where the system of cultivation and irrigation was fol-
lowed. It is seen from this figure that there is a negative
relationship between Ca and K. There was an increase in
leaf mean % Ca while leaf K decreased. The results in
tables 5 éﬁd 17 shows also that vineyard A had a signi-
ficantly higher leaf K and a significantly lower leaf Ca

in sampies collected on July 1. However the above relation-
ship was not apparent in leaves collected during Septembere.
The possible explaﬁation may be that the plants 1n vineyard
A consumed more Klas compared to plants in vineyards B and

¢ during the period from July to September. Omith et al.

(35)found that there is a simultaneous antagonistic effect

between the elements Ca and K.

Boron

The data for leaf B is reported in tables 19 and 20.
Leaf samples collected on July showed that leaf mean ppm B

obtained from vineyards A, B and C were statistically equal.
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On the other hand, the difference between all three means
from leaves sampled during September was significant with
vineyard C (culfivation and irrigation) having the highest
mean ppm B and vineyard B (non-cultivation and irrigation)
having the lowest. The above.results indicate that B up-
take by vines was not affected by the different soll manage-
ments practices at the first part of the growing season.
However, towards the end of summer,it was found that B up-
take was increased in plants from the vineyard where cultiva-
tion and irrigation was practiced as compared to the other
two differently managed vineyards.

According to leaf B levels reviewed by Winkler (42,
pp. 360), all leaf B values of vines under this investigation
were at a satisfactory level. He reported that deficiency
symptoms were apparent when fhe leaves had 5 ppm of B while
200 to 300 ppm showed symptoms of excess. The levels found
from this study ranged from 14 ppm to 108 ppm in July and
11 ppm to 90 ppm in August.

.The mean leaf B levels as shown in figure 3, in-
creased from 44 to 63 ppm in the leaves of vineyard A, from
46 to 53 ppm in the leaves of vineyard C, and decreased
from 56 to 47 ppm in the leaves of vineyard B between July
and Sept. This indicates that more B is used by vines dur-
ing the period of the growing season under non-cultivation

as compared to those under cultivation.
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Table 19. Boron content of grapevine leaves
collected on July 1 and Sept. 10
from three vineyards under dif-
ferent cultural practices (% dry
weight basis).

% B
Vine A B
No
July Sept. July dept. July Sept.
i 10 s 10 1 10
1 23 38 45 51 29 79
2 515 90 56 48 26 62
2 25 65 81 72 14 42
4 26 81 46 36 25 13
5 29 61 69 44 24 58
6 26 81 58 38 37 46
7 25 81 63 59 54 85
3 25 28 41 43 53 54
9 25 20 46 45 56 i1
10 41 1> 4% 4% 27 62
11 25 52 48 55 61 30
12 B 38 50 50 22 08
13 20 12 61 50 28 17
14 23 65 o 51 o1 19
15 46 o7 58 46 Sie 62
16 56 12 iz 41 49 62
7 46 14 80 45 BT D
18 81 81 103 38 78 T4
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Table 19 (continued)

Vine No July sept. July Sept. July vept.

1 10 I 10 1 10
19 62 74 41 46 65 83
20 43 66 58 39 55 20
21 6% 56 43 49 bl 14
22 70 64 45 52 78 67
23 52 72 56 55 61 56
24 6% 89 43 30 56 6%
25 108 66 58 50 56 81
26 62 55 i 62 54 40
27 50 67 39 44 57 86
28 59 S w4l 55 65 15
29 ol 59 45 51. 55 83
30 52 79 81 52 56 75
Mean 44 63 56 477 46 59

(x) Vineyard A under cultivation and no irrigation.
Vineyard B under non-cultivation and irrigation.
Vineyard C under cultivation and irrigation.
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Table 20. Comparison between mean Boron
content of grape leaves col-
“ leected on Bept. 10 from three
vineyards.

Vineyard Mean Mean-47 Mean—-53
A 673 (5.8) 16 2 (4.8) 10 2
C 5 (4.8) 6 2
B 47

# Significant difference.
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Sodium

The leaf Na data for samples collected on July 1
are in tables 21, 22 and 23. Average values for vine-
yards A, B, and C were found to be 0.072, 0.073 and 0.028
% in samples collected on July 1, and 0.0%2, 0.029 snd
0.0608 % in samples collected on September 10, respectively.

Vineyard B (non-cultivation and irrigation) had a
significantly higher leaf mean Na as compared to that of
vineyard C, cultivation and irrigation, while the mean Na
of leaves from vineyard A, cultivation énd ne irrigation,
did not differ from that of vineyard B. Vineyard 4 had a
markedly higher mean than vineyard C. This shows that
cultivafion with no irrigation had caused an increase in
Na of the grapevine leaf content when compared to cultiva-
tion and irrigation.

Teaves sampled on September 10 and whose Na déta
is presented in table 23 shows that leaf mean % Na from
vines grown under non-cultivation and irrigation was lower
than that from vines grown under cultivation and irrigation
and equal to mean % leaf Na of vines under cultivation and
no irrigation. Leaf Na % of vineyard C was also higher
than that of vineyard A.

As seen from figure 2 mean % Na in leaves from
cultivated and non-irrigated vineyard decfeased within

the period from July to September, vines under non-cultiva-



o

Sodium content of grapevine
leaves collected on July and
Sept. 10 from three vineyards
under different cultural prac-
tices (% dry weight basis).

Table 21.

% Na

Vine .

s July oept. JUuly Sept. July Sept.

1 10 i1 10 10

1 0.97 0.040 0.48 0.035 0.39 0.065
2 0.88 . 0.055 0:49 0.025 ,0.49 0.060
3 1.18 0.035 0.49 0.025 0.48 0.060
4 0.89 0.025 O.77 0.025 0.20 0.060
5 0.78 0.035 . 0.60 0.025 0.26 0.065
6 0.60 0.035 0.65 0.025 0.50 0.065
7 0.54 0.035 0.50 0.025 0.49 0.060
8 0.24 0.035 0.39 0.025 0.54 0.065
9 0.74 0.025 0.64 0.025 0.64 0.060
10 1.08 0.025 0.77 0,035 0.48 0.060
13 1.8 = 0.02) = 1.20 0.020 9.02% (.06
12 0.88 0.040 0.83 0.025 0.39 0.060
1% 0.78  0.935 0.90 0.035 0.40 0.065
14 0.74 0.035 0.89 0.025 0. 49 0.060
15 0.78 0.035 0. 77T 0.035 0.54 0.060
16 0.89 0.035 0.83 0.125 0.10 0.060
17 0.64 0.125 0.72 0.035 0.15 0.160
18 goild 0.025 0.75 0.035 0.10 0.060
19 0.74 0.035 0. 73 0.035 0.15 0.060



Table 21 (continued)

o4

Vine No July Sepﬁ. July oept. July Sept.
i 10 i 10 1 10

20 0.88 0.025 9.72 03035 0.15 0.060
21 059 Q.055 Q%77 0.025 Q.16 = 0,060
22 0.49 0.9955 0.65 0.0%6 Ul 4 0.060
2% 0.49 0.0295 D72 0.025 0.20 0.060
24 1,10 ©.059 0.90 0.025 e 10 0.060
25 0.3%9 G.925 0.5 0.025 Ueld 0.060
26 0.39  ©0.025 . 0.77  0.025 = 0.10° 0,060
il 0.49 B.025 0.80 0.035 .16 0.060
28 0.60 ©.035 0.85 0.025 .10 0.060
29 Q.39 03025 0.78 0:025 0.16 0.060
30 - 0. 49 0.055  0.74 0.035 0.14 0.060
Mean 0. 072 G.0352 0.073 0.029 0.028 0.0608
(x) Vineyard A under cultivation and no irrigation.

Vineyard B under non-cultivation and irrigation.
Vineyard C under cultivation and irrigation.
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Table 22. Comparison between mean Sodium
content of grape leaves collected

on July 1.
Grapeviﬂe Mean Mean - .028 Mean - .072
B 075 (.038) .45 8 (.031) QL N.5.
A 072 (.031) .44 2
§ 028

g Significant difference.
N.S. Non-significant difference.

Table 23. Comparison between mean sodium
content of grape leaves collected

on »ept. 10.

Vineyard Mean Mean - .0290 Mean - .0%20
C 0.0608 (.008) .0318 2% (.005) .0288 &
A 0.0320 = (.00%) .0030 N.8.

B 0.0290

g Significant difference.
N.S. Non-significant difference.




tion and irrigation showed this same pattern, while the
mean % leaf Na increased during this period in vines

under cultivation and irrigation.

56




Table 24. Average yield of grapes per
dunum from three vineyards

under different cultural
practices.

51

Average yield per'dunum

Vineyard % 5
(kg) (1000 m)

I 437.5
B ' 800
¢ T65

(x) Vineyard A under cultivation and no irrigation.
Vineyard B under non-cultivation and irrigation.
Vineyard C under cultivation and irrigation.
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V. SUMMARY AND CONCLUSION

Three vineyards under differeﬁt cultﬁral practices
in the Begaa plain were selected for the study of the effect
of cultiva%ién and irrigation, non—cultivation and irriga-
tion using Gramaxone for weed control, and cultivation with
no irrigation, on the vine leaf inorganic composition dur-
ing the growing season of 1965. Chemical leaf analysis
was carried out on leaves ooilected on July 1 and September
10 for the determination of N, P, K, Ca, Fe, Mn, Mg, Na
and B. The data is presented on a dry weight basis. The
results of leaf analysis showed that vines under cultiva-
tion and irrigation compared to those under non-cultivation
and irrigation contained, in the samples collected on July
1, higher N, lower K, Ca and Na, and equal amounts of P,
¥Vn, Mg, Fe and B. The mean values in leaves sampled on
September 10, were higher in Ca, Mg, B and Na, lower in K,
and equal in N, P, Mn and Fe 1n vineyard under cultivation
and irrigation as compared to those in vineyard under non-
cultivation.

Comparing the effect of irrigation to that of no
irrigation, it was found that grapevine leaves from vine-
yard under no irrigation had lower leaf mean % P, Ca, and

in throughout the season. Leaf K content was higher in

6l
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the first part of the season, while it was lower in'samples
collected on September 10. Contrary to K, leaf Mg content
from non-irrigated vineyard was lower in the first part

and higher in the second part of the season compared to
that of leaves from irrigated wineyard. Mean % Fe values
were found to be equal in all three vineyards in leaves
collected during July and September.

However, leaf mean % B values were equal in samples
collected on July 1, and significantly different in those
collected on dSeptember 10 with leaves from vines under
cultivation and irrigation having the highest mean valﬁe
and leaves from vines under non—cultivation-having the
lowest.

The values of leaf mean % N were statistically
equal in leaves sampled, during July, from vines grown
under cultivation and no irrigation, and from those grown
under non-cultivation and irrigation, while the mean %
leaf N from the cultivated and irrigated grapevines wés
higher as compared to those growing under the other two
systems. The leaves sampled during September showed equal
leaf mean:% N 1n samples from the cultivated and irrigated
vineyard and samples from the non-cultivated and irrigated,
the two former had higher leaf mean % N than those vines
from the cultivated and non—irrigated vineyard.

Studying the inorganic seasonal variation, it was

found that N, P, K and Fe decreased while Ca and Mn increased
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within the period from July to September in all the grape-
vines under this study. Leaf B content incréased in vines
under cultivation and decreased in vines under non-cultiva-
tion. There was a decrease with the advance qf season in
Na content of leaves collected from grapevines grown under
cultivation and no irrigation .and from those grown under
ﬁon;cultivation and irrigation, while vines under cultiva-
fion and irrigation showed an increase in leaf Na content.

Leaf mean % Mg was equal in samples collected dur-
ing-July and September from the vineyard where cultivation
and no irrigation was practiced. It decreased from July
to September in the leaves sampled from both vineyards
that were under non-cultivation and irrigation and cultiva-
tion and irrigation respectively.

All the levels of leaf inorganic constituents found
in this study were above the critical values and within the
range for vigorous grapevine growth as compared to available
data (34)(35).

Vines under non-cultivation and irrigation showed
a trend to produce the highest yield, while those under
cultivation and no irrigation produced the lowest yield.

It could be seen from this study that the non-
cultivation and irrigation method compared to cultivation
and irrigation was more effective, in the first part of
the season, in inducing high K and Ca in the grapevine

leaves. It was less effective in the building up of leaf
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N, while both systems were equally effective in inducing
same amounts of P, Mn, Mg, Fe, Na and B. The cultivation
and irrigation cultural method prodﬁced in the samples col-
lected on September 10, higher values of Ca, Mg, B and Na,
'}awer values of K, and equal values of N, P and Mn, in the
grapevine leaves compared to non-cultivation. It could
also be seen that @ high yield was produced in the vineyard
having been under non-cultivation and irrigation.

T,eaf N and B content found in all vines under this
study were at a.satisfactory level. 1In case higher levels
are required for yield increase, this element could be
increased by applying small amounts of inorganic N fertilizer
at a fraction of the cost of cultivation in vines growing
under no cultivation. The higher levels of Mg, Ca and Na
found under eultivation and irrigation during September are
not desirable, and since their levels in the samples of July
was statistically equal as found in vines under cultivation
and irrigation, and in vines under non-cultivation and ir-
rigation, therefore the high levels of these elements found
in the cultivated and irrigated grapevines indicate that
less amounts of these nutrients were consumed by these grape-
vines as compared to the amounts consumed by grapevines
growing under non-cultivation and irrigation.

Hence it could be concluded that the cultivation sys-
tem may be replaced by the use of spray weed control in grape

growing without any deliterious effects on the grapevine nut-



65

rition. This system also showed to produce high yields.

Tt is desirable however to further study the effect of

increased N fertilization on leaf N and yleld.
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