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ABSTRACT

_ 7hlS study covirs the eflest of the dilferent cc_mcemratioﬁs of salis {2000, 4006
and 60U0 ppm) combined with iwo levels from both SAR (3 & 6) and (low & high) of C1:S0O;
ralio, on semg vegelative growth measurements and leavos photosynthetic prgments content
{chioropivll A, B and caroteinioids) of both beachilyfolia- and conwnunis “pear rootstocks
transplants during 2004 and 2005 consecutive SCASONS n the c,\pcrlm&,ntal Lmn at El- Kanater
Horlicultoril Research Station.”

The obtaiied data ccmu,mmg, the spc,uhc: effeot rovealed that all swdicd g,fcmth
pacameters (lengths of steon. root, total plant length and stem diameter) and dry weights of
plant organs (leaves, stems, rools and total dev weight of plant) as well as leal photosynthetic
pignients content Le; {chiorophyll Al B and caroteinoids). all being progressively- decteased
by all the wsed salwnity concentrations and incréasing’ both SAR from 3 to 6 and CLSO, ratio
fiom low to high in nrigation water as conpared 10 the control {transplants irtgaied with tap
water). Morcover, the most-depressive oflect was more proncunced with the highest salts
concentrations (HOC ppm) .:md two higher leveds of cither SAR or Cl: S( ); ratio i prigation
Wler.

Furthermore, with mgnrd to the interaction effect of throe inycsiigatcd factors, data
indicated that the specdic offect of any studiod factor m this investigation was directly
reflected on the interaction eifect of its combinations. However fransplants imigated with the
higher salts concentration combined with the bigher levels of both SAR and CLSO, ratio ic,
(6000 ppm x SARG x higher C1:S0, ratio) exhibited statistically the greatest rate of reduction
i all abovementioned swidied charactors. Whercas, the least decrease was always in
concomiant o such those wngated with (2000 ppm & SAR3 x lower. or CHSO, ralio). In
addibon, the other combinations were m between the aloresaid two extremes for’ both
beachily folia and communis pear roolstocks during the two experimental scasons ol study.

INTRODUCTION

Pear 15 one of the most important  an cver growing crisis that may face us i Egyvpt

deciduous fruts i Bgvpt. For that, in rocent
vears there has been a steady nercase in the arca
cultivated with pear to meet the continvous nise
i demand for pear frwts for local consumption
w Epyvptian markets

Undoubtediy - the expamsion of agni-
cultural land heeds a great amounts of suitable
rrgaticn water which abready is not sufficient to
mect all the expected demands i this respect 1n
addiion to that, the himed amounis of water s

n future due o the natural anddy m the regon,
the mercasing population and fand reclamation
projects which represented o very  umportant
sector o the agncaltural developmoent  prog-
rammes for increasing the cultivated arca.

Sahnity 1s one of the most scrious ad
oldest  covironmental  probloms  affucting
approximately  onc third of carth's nmigation
Jand, There are many factors  affccting the
safinty-vicld relationship such as the physical
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The possibility of using saline water for
irrigation, especially underground water s
considered as a limiting factor and great value
for the success of the projects of new land
reclamation, which it is still very limited source
until now, however many problems are expected
to arise. These problems would be related to the
excessive accumulation of saline salts in the soil
because this water contains a considerable
amounts of harmful salts as an actual limiting
factors for growth and productivity of trans-
plants and fruit trees,

There 1s a little of available informa-
tion for fruit growers about the possibility of
some pear and other deciduous rootstocks to
grow under conditions of new reclaimed lands
and probability of these rootstocks to tolerance
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for imrigated with saline water Kabeel (1985),
Schreiner and Ludders (1992), Bondok et of,,
(1995), Osman (2005) and Darwesh (2006) on
some deciduous rootstocks transplants.

Therefore, the main objectives of the
present investigation was planned and carried
out to study the influence of irrigation with
prepared salinized water at different concen-
trations of salts at (2000, 4000 and 6000 ppm)
combined with two levels from both sodium
adsorption ratio {(SAR 3 & 6) and chloride:
sulphate ratio (low & high) on some vegetative
growth measurements and leaves photo-
synthetic pigments contents of the two studied
pear rootstocks (Pyrus communis and P.
beachilyfolia).

MATERIALS AND METHODS

The present investigation has been
undertaken throughout the two consecutive
seasons of 2004 and 2005 in the experimental
farm belonging to El-Kanater Horticultural
Research  Station, Qalyoubia Govemorate
Egypt.

Uniform and healthy one-year-old
transplants of two pear roostocks namely: Pyrus
communis and Pyrus beachilyfolia were the
plant materials used in this study. In both
seasons of study and during the first week of
February, pear rootstock transplants were

transplanted individually each in clay pot of 35
cm. in diameter that previously had been field
with specific weight of media consisting of clay
and sand at equal proportion (by volume).
Mechanical and chemical analysis of the
experimental soil from 0 to 30 cm. depth just
before pear investigated treatments had been
started are shown in Table {1). These standard
methods used in this respect were described by
Piper (1950). Available nitrogen was deter-
mined according to Allam (1951) and Jackson
(1958).

Table (1): Physical and chemical analyses of the experimental soil.
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Trrigation with the different investigated
saling solution was carried out twice weekly by
adding (%) liter per each pot starting from the
first week of June until the last week of October
throughout the two seasons of study. To prevent
salts accumulation pots were irrigated with tap
water every 12 days, then rewatering with salt
solutions applied the next day. Control treatment
was supplied periodically two times every week
with tap water only at (%) liter/pot. The experi-
ment was conducted to study the effect of diffe-
rent saline solutions on the two pear rootstocks
transplants. Therefore, the following investiga-
ted saline solutions treatments were represen-

tative of the different twelve combinations

between three levels of saline concentrations

(2000, 4000 and 6000 ppm)., two levels of

sodium adsorption ratios (SAR3 and SAR6) and

two levels of chloride: sulphate ratios (low and

high Cl:SO, ratio) besides irmgation with tap

water as the control treatment. Thus, the

different studied saline solutions used in this

respect were as follows:

1- Tap water (control)

2- Saline solution (2000 ppm) with SAR3 and
low CL:SO, ratio.

3- Saline solution (2000 ppm) with SAR3 and
high CL:SO, ratio.
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4- Saline solution (2000 ppm) with SAR6 and
low CL:S0, ratio.

5- Saline solution (2000 ppm) with SAR6 and
high C1:SO, ratio.

6- Saline solution (4000 ppm) with SAR3 and
low CL:SO4 ratio.

7- Saline solution {4000 ppm) with SAR3 and
high CL:SO, ratio.

8- Saline solution (4000 ppm) with SAR6 and
low C1:SOy rati

9- Saline solution (4000 ppm) with SAR6 and
high C1:SO, ratio.

10- Saline solution (6000 ppm) with SAR3 and
fow C1:S04 ratio.

11- Saline solution (6000 ppm) with SAR3 and
high CL:SO, ratio.

12- Saline solution (6000 ppm) with SAR6 and
low C1:SOj ratio.

13- Saline solution (6000 ppm) with SAR6 and
high CL:SO, ratio.

The abovementioned different saline
solutions were prepared as shown in Table (2).

The different treatments in this expe-
riment were arranged in a complete randomized
block design where each treatment was repli-
cated three times with two transplants for each
replicate.

Methodology as has been followed in
this investigation is being determined  as
follows:

1. Morphological characteristics (vegetative
growth measurements):

On last week of October during both
seasons as the experiment was ended, the effect
of the different studied treatments on some
vegetative growth measurements were evaluated
by the following growth parameters:

1. Stem length (cm).

2. Stem diameter (mm.)

3. Root length (cm).

4. Total length of plant {cm.).

5. Dry weights of plant organs (leaves, stems,
roots and total plant dry weight in gm). Both

transplants of cach replicate were carefully
taken out from pots then washed with tap
water and followed by distilled water to free
them any residues. Thereafter, each trans-
plant was divided individually into its three
organs (leaves, stem and root) to be air dried
in an electrical oven at 70°C. until a constant
weight then weighed then as average dry
weight for each plant organ for every replicate
was estimated and recorded.

2- Leaf photosynthetic
mination:

The quantitative analysis of photo-
5 ic pigments in response to salinity treat-
ments under study were determined which were
extracted by pure acetone in samples of suffi-
cient fresh leaves were taken in four replicates to
response the consider treatment. At the second
week of August during both seasons in this
study, the optical densities of pigments were
measured  colourimeterically at 662.0, 644.0
and 440.0 to determine chlorophyll's A, B and
carotenoids, respectively. The leaf contents of
chlorophylls (A, B and carotenoids) were
expressed as mg./g. fresh weight and calculated
according to the methods described by
Brougham (1960) and Saric et al. (1967).

* Statistical analysis:

Alj data obtained durmg each season of
this study were subjected to statistical analysis
according to the method described by Snedecor
and Cochran (1980). However, means values of
cach investigated factor (specific effect) and
their combinations (interaction effect) for every
studied parameter were compared according to
the Duncan's multiple range test (Duncan,
1955). Since, capital letters were used for
distinguishing values within each column or row
that represented the specific effect of any
investigated factor (salinized water concen-
tration, SAR ratio and Cl level) while, the small
letters were employed for interaction effect of
their combinations.

pigments deter-

RESULTS AND DISCUSSIONS

1- Effect of the different salinity concen~trations
combined with different Ievels of both sodium
adsorption ratie (SAR) and chloride level (CL:SC,
ratio) on some growth measurements:

I1-1. Effect on lengths of stem, root and total plant
Iength (em.); as well as stem diameter {cm.)

A- Specific effect:

Regarding the specific effect of salinity
concentrations on stem, root and total plant
length as well as stem diameter of both

beachilyfolia and communis pear rootstocks
transplants, data in Tables (3 & 4) revealed that
all the threc investigated saline solutions ie.,
(2000, 4000 and 6000 ppm.) resuited in an
obvious decrease in all abovementioned studied
characters during the first and second seasons of
study. Such decrease was significant when the
three salt concentrations used of 2000, 4000 and
6000 ppm, as compared to the control (trans-
plants irrigated with tap water). On the other
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Table (3): Effect of the different salts concentrations, sodium adsorption ratio (SAR) and chloride levels (C1:SO; ratio) of saline irrigation water on
stem length (cm.) and stem diameter (cm.) of both beachilyfolia and communis pear rootstocks transplants during 2004 and 2005 seasons

Cultivars Stem length (cm.,) Stem diameter {(cm.)
Beachilyfolia Communis Beachilyfolia Communis
Low | High | Mean* | Low | High | Mean* | Low | High [ Mean* | Low | High | Mean*
Treatments 1% season '
Control 15502 | 15592 | 1559A | 1193a | 11952 | 119.5A | 0.740a | 0.740a | 0.740A | 03850 | 0850a | 0.850A
SAR3 | 15722 | 153.6ab 118.2a | 110.8b 0.730a | 0.710a 0.840a_| 0.823b
2000ppm i Re | 148.0bc | 1467c | OB 110Th 10540 | 1B {0.690ab 1 065000 1 9B [Gs100c | 0.797c | OSIB
SAR3 | 1446cd | 140.2d 9723d | 85.64c 0.620cd | 0.590de 0.770d | 0.740¢
4000 ppm i Re | 13270 | 120.0f | 1>*C 3086 | 75530 | 2482C 03606 [ 05208 | 0o°C [0.740e | 0.600f | O >°C
SAR3 | 11i.3g | 100.1h 70.64h | 65121 0.490gh | 0.470eh 0.6602 | 0.610h
6000 pPm FoaRe | 9066 | 8123 | 0P 6077 | 5736k | 4P 0a60n [ 04500 | %4980 5sse | o560 | %D
e GaR356 |_SAR3 | SARG SAR3 | SARG SAR3 | SARG SAR3 | SARG
139.8A | 12898 58.33A | 91138 0.636A | 0.601B 0.768A | 0.735B
Means*** of CL Low High Low High | Low High | Low Hig
134.0A | 128.3B 53.90A | 83.48B 0.613A | 0.590B D.750A | 0.724B
2™ season

Control 1512a | 1512a | 1513A | 1156a | 115.6a | 1156A | 0.713a | 07i3a | 0.713A | 0.900a | 0.000a | 0.900A
SARS | 150.24b | 147 7bc 112.6a | 1123a 0713a | 0.600b 0.8%0b | 0.850c

2000 ppm <A R6 | 147.66c | 1408d | "B 10576 | 9816c | 10728 [o6sob | 0650c | *B [oiod | 07900 | BB
SAR3 | 13600 | 1254F 59.740 T 85 96e 0.620d | 0.610d 0.750f | 0.720g

H000ppm Foare T 1175 | 1050n | 1212C [goisr | sos7r | S+%%C [6590c | 0570f | °°°C [0600h | 06301 | > €
SAR3 | 9096 | 85.41] 73752 | 6811k 6.5208 | 0490 0.630; | 0.580k

6000 ppm "oaR6 T 80.83k | 7836k | o0 greon | 62dm | B o5t o4 1 P [Tossm [ ossal | 00
Mean~ GaR 386 |_SAR3 | SARS SAR3 | SARG SAR3 | SARS SAR3 | SARG6
1207A | 12178 96.71A | 91.03B 0634A | 0.600B 0.774A | 0.726B
Means*** of CL Low High i Low High ; Low High Low High
124.9A | i19.28 92.46A | 89.06B 0612A | 05938 0.745A | 0.7178

* ** and *** means refer to specific effect of salinity concentration, SAR ratio and C1:SO; ratio, respectively. Capital letters were used for comparing values
within the same culumn or row separately which representing the specific effect of salinity concentration, SAR ratio and C1:SO, ratios, respectively. However,
with the interaction effect small letters were used, as means followed by the same letter's were not significantly ditferent.
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Table (4): Effect of the different salts concentrations, sodium adsorption ratio (SAR) and chloride levels (C1:SO, ratio) of saline irrigation water on
root length (cm.) and total length (cm.) of both beachilyfolia and communis rootstocks transplants during 2004 and 2005 seasons.

‘OH 86¢

Cultivars Root length 1 (cm.) Total length (stem + root)
Beachilyfolia Communis Beachilyfolia Communis
Low | High | Mean* Low | High | Mean* Low | High | Mean* Low | High | Mean*
Treatments 1¥ season ‘

Control 6933a | 6033a | 6933A | 3233a | 32.33a | 32.33A | 2257a | 22522 | 2252A | 1519a | 15192 | 151.9A
2000 ppr | SAKD | 6766ab | 6733ab | 67.25A | 2926ab | 25 07bc | 2442B | 2492 | 2209ab | 0 cp | 14730 | 1358 | oo op
SARG | 67.33ab | 66.66ab 23.21bd | 20.12c< 215.3bc | 213.3bc 1333bc | 12535¢
SAR3 | 63.66ab | 61.66bc 19.82c-¢ | 17.12d-F 2083cd | 201.8d 117.04 | 1028¢
4000 ppm | ciR6 | 57.08c | 6.11c | OB [Tietdor | 16.14ef | 1oNC [Tis08e | 1762F | DVC To70er | o1l | (02IC
SARS3 | 4837d | 4233¢ 142%f | 13.17ef 159. 142.4h 849gh | 783hi
6000 ppm ciRe [ 34.12f | 3366F | 02C [Tizor | 12027 | %8P 124%L liag | 344D 72ﬁ? o4 | 02D

Mean" (SAR3& ¢ | _SARS | SARG SAR3 | SARG6 SAR3 | SAR6 SAR3 | SAR6
61.21A | 56.70B 2292A | 20.45A 201.0A | 185.6B 121.3A | 1116B
Means*** of CL Low High Low High Low High Low High |
58.22A | 56.13A 3050A | 19.42A 192.6A | 185.0B 114.8A | 107.9B
2™ season
Control 7166a | 7166a | 71.66A | 33.66a | 33.66a | 33.66A | 2220a | 2229a | 2229A | 1493a | 1493a | 149.3A
2000 ppm | SARS | 673%b | 6766ab | o | 29662 | 2466b | ,, ool 21752 | 21406 | 21268 | 1423ab | 1365 | 131.3B
SARG | 65.37ab | 64.33ab 2233bc | 21.79bd 212.9b | 205.1c 1281c | 119.9d
SAR3 | 6266b | 6L66b 18.52c< | 19.19c¢ 1986 | 187.0d | 179.4C | 1083c | 1052ef
4000 ppm o6 T 54330 | satlic | o °C [733df | 16230 | | 02C 17186 | 160.0F 995 | 9715 | 10>°€
SAR3 | 42654 | 4126d 15.88¢-h | 13.09fh 133.6g | 1267 89.6h | 812
6000 ppm oA Re | 34220 | 3307 | 200 [i67gh | 1122n | 20D 115.{% 111.5£§L RLD oas 1 g | 0P
Mean” sAR3 &6 | SAR3 | SARG SAR3 | SAR6 SAR3 | SAR6 SAR3 | SARG
60.82A | 56.11B 2354A | 20.99B . 190.5A | 177.8B 1203A | 112.0B
ot Low High Low High Low High Low High
Means*** of CL. 2408 [ 56.26A 31.29A4 | 19.98A 181.8A | 175.4B 113.8A | 109.0B

*, ** and *** means refer to specific effect of salinity concentration, SAR ratio and C1:SO, ratio, respectively. Capital leticrs were used for comparing values
within the same culumn or row separately which representing the specific effect of salinity concentration, SAR ratio and C1:SO, ratios, respectively. However,
with the interaction effect small letters were used, as means followed by the same letter's were not significantly different.
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hand, the saline irrigation treatment of 6000
ppm in the irmgation water had the greatest
depressive effect on stem, root, total plant
lengths and stem diameter for the two pear
rootstocks transplants under study. Whereas the
saling irrigation solution treatment of 2000 ppm.
exhibited the lowest decrease in aforesaid cha-
racters. Meanwhile, the treatment of 4000 ppm
salt concentration was intermediate in this
respect. Furthermore, the differences between
the three salinity concentrations were significant
as each was compared to the two other ones.
Such trends were true during both 2004 and
2005 seasons of study.

The obtained data are in harmony with
those obtained by Kabeel (1985) on some
deciduous fruit seedlings, Schreiner and Ludders
(1992) on apple, El-Naggar (2002) on persi-
mmon seedlings, Osman (2005) on. apple root-
stocks and Darwesh (2006) on pear and apple
rootstocks. They indicated that stem, root and
total plant lengths and stem diameter reduced
with increasing salt concentration in the irriga-
tion water.

With respect to the specific effect of
sodium adsorption ratio (SAR), data tabulated in
the same tables displayed obviously that the
higher ratio of SAR ie., (SAR6) resulted in a
significantly depressing of stem, root & total
plant lengths as well as stem diameter than the
lower one (SAR3) in the two pear rootstocks
transplants under study during both 2004 and
2005 seasons. These results are in an agreement
with that mentioned by Kabeel (1985) on peach,
plum and Thompson grapevines seedlings, Abd
El-Magied (1998) on bitter almond rootstocks
seedlings and Darwesh (2006) on apple and pear
rootstocks transplants.

Concerning the specific effect of
chloride level 1., (CE:SO, ratio) of saline water
used for irrigation on the four studied growth
parameters, it could be noticed from data in
Tables (3 & 4) that, the higher (C1:SO,) ratio
resulted in a significant decrease in stem, total
plant lengths and stem diameter as compared to
the lower one. Such trend was detected with the
two pear root-stocks transplants during the two
experimental seasons. Meanwhile, the higher
(C1:S0, ratio) showed a very slight decrease in
root length than the lower ones, these diffe-
rences between the two chloride levels was
completely absent from the stand point of
statistical analysis during 2004 and 2005 sea-
sons in the two pear rootstocks under study.
These results are similar to that achieved by

Kabeel (1985) on some deciduous fruit species,
El-Naggar (2002) on persimmon seedlings,
Osman (2005) and Darwesh (2006} on some
rootstocks transplants of apple and pear.

B- Interaction effect:

Referring the interaction effect of the
three investigated factors ie., salinity concen-
trations, sodium adsorption ratio (SAR) and
chloride levels in saline water used for irriga-
tion on stem, root and total plant lengths as well
as stemn diameter, the obtained results in Tables
(3 & 4) show obviously that a considerable and
statistical effect on beachilyfolia and communis
rootstocks of pear during the two seasons of
study was that combination between the highest
salt concentration (6000 ppm) x the higher ratio
of SAR (SARS) x higher chloride level (Cl:SO,
ratio), where this treatment exhibited the grea-
test decrease in stem, root, total plant lengths
and stem diameter.

However, the lowest decrease in stem,
root, total plant lengths and stem diameter was
detected by these rootstocks transplants irrigated
with saline solution at 2000 ppm with SAR3 and
lower chloride level (C1:SO, ratio) as compared
to the transplants continuously irrigated with tap
water {control). Meanwhile, the other combina-
tions treatments were an intermediate values
with various tendency of response in this
concern. Such trend was true with both pear
rootstocks transplants during the first and
second scasons of study. The obtained results
could be confirmed with those mentioned by
Kabeel (1985), Omar (1996), Abd El-Magied
(1998), Osman (2005) and Darwesh (2006) on
some deciduous transplants fruit species.

1-2, Effect on dry weights of plant organs (leaves,
stems, roots, and total weight of transplants).

A- Specific effect:

Data in Tables (5 & 6) regarding the
specific effect of salinity concentrations, indica-
ted obviously that all three investigated concen-
trations of saline solutions (2000, 4000 and 6000
ppm.) resulted in an obvious decrease in dry
weights of plant organs (leaves, stem, roots and
total weight of plant) of both beachilyfolia and
communis pear rootstocks transplants during the
two experimental scasons of study. Such dec-
reasc was significant as compared to those pear
transplants irrigated with tap water (control). On
the other hand, it could be observed generally
that a gradual decrease in all studied dry weights
for plant organs (leaves, stem, roots and total
weight of plant) was shown as salt concentration
in irrigation water was increased in the two
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seasons. Since, the most depressive effect and
the greatest loss in the dry weights of plant
organs (leaves, stem, roots and total weight of
plant) was always in concomitant to the highest
concentration of salinity (6000 ppm.), mean-
while the lowest concentration (2000 ppm) of
saline solution resulted in the lowest decrease in
dry weights of plant organs for the two pear
rootstocks transplants during two seasons of
study. However, salinity concentration of (4000
ppm.) was intermediate in this concern. Further-
more, the differences between the three salinity
concentrations levels (2000, 4000 and 6000
ppm) were significant as each was compared to
the two other ones for the studied abovemen-
tioned measurements of the two mvestigated
pear cvs. rootstocks during both 2004 and 2005
seasons of study. These results are in confirmed
with the finding of Meligi ef al., (1983), Bondok
et al., (1995), Osman (2005) Darwesh (2006) on
some decidous fruit rootstocks transplants.

With respect to the specific effect of
sodium adsorption ratio (SAR), it is quite
evident from results represenied in Tables (5 &
6) that increasing SAR from 3 to 6 in irrigation
water resulted in a decreasing in dry weights of
different plant organs ie., leaves, stems, roots
and total plant weight. Such decrcase was
significant for the dry weights of all abovemen-
tioned measurements of beachilyfolia and
communis pear rootstocks except with both
stem dry weight of communis root-stock
transplants in 2004 and 2005 seasons and leaf
dry weight of both beachilyfolia in the first
season and communis rootstock in the second
one, where those decreases were insignificant,
This trend was detected for both the two pear
rootstocks cvs. during the two experimental
SEASoNs.

Referring the specific effect of chloride
levels {CL:SO; ratio) of saline solution used for
irngation on dry weight of plant organs under
study. It is quite clear from the present data in
Tables (5 & 6) that the higher ratio of chloride
level ie., (high CLSO, ratio) resuited in a
decreasing in all abovementioned studied mea-
surements than the lower one in both two pear
rootstocks transplants but such decrease was not
significant in most cases during the I* and 2™
seasons of study.

These findings could be supported with
those obtained by Kabeel (1985), Omar (1996),
El-Naggar (2002), Osman (2005) and Darwesh
(2006) on some deciducus fruit rootstocks.
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B- Interaction effect:

With regard to the interaction effect of
all investigated factors under study ie., salinity
concentrations, sodium adsorption ratio (SAR)
and chloride levels (C1:SO, ratio) on dry weights
of plant organs (leaves, stem, roots and total
weight of plant) of beachilyfoha and communis
pear rootstocks transplants during 2004 and
2005 seasons, data in Tables (5 & 6) displayed
obviously that a considerable and statistical res-
ponse, however all saline solutions significantly
decreased those measurements In most cases as
compared with those of control in the two
seasons of study. Moreover, the most depressive
effect of irrigation solutions on dry weights of
studied plant organs was in closed relationship
to such transplants of beachilyfolia and comm-
unis pear rootstocks irrigated with the highest
concentration of salinity combined with the
higher levels of both SAR and chloride (C1:SO,
ratio) i.e., (6000 ppm x SAR6 x high Cl:SO,
ratio). On the other hand, the opposite trend was
observed with those transplants of pear
rootstocks irrigated with the lower concentration
of salinity, lower ratio of SAR and the lowest
level of chloride i.c., (2000 ppm x SAR3 x low
CI:SO, ratio). Since, the least reduction in dry
weights of different studied plant organs were
detected by abovementioned, treatment as
compared with the control (transplants irmgated
with tap water) during the first and second
scasons of study. In addition, the other com-
binations treatments recorded in between values
with tendency of variability in their effec-
tivencss as compared to the abovementioned
two categories. Such trend was true during 2004
and 2005 secasons. These results are in accor-
dance with those previously reported by Kabeel
(1985), Omar (1996), Abd El-Magied (1998),
El-Naggar {2002), Osman (2005} and Darwesh
(2006) on some deciduous rootstocks trans-
plants.

From the abovementioned results one
may conclude that the growth of two pear
rootstocks transplants under study i¢., beach-
ilyfolia and communis as being indicated from
the values of dry weights of plant organs
(leaves, stemy roots, and total weight of plant)
from one hand, and the vegetative growth mea-
surements i€, (stem, root and total length of
plant, stem diameter) from the other have been
adversely affected by the application of saline
solution which may lead to the suggestion that
salinity induced carliness of plant senescence, as
a result of the accumulation of toxic levels of
some ions (Na“ and / or CI) this may an
adaptive mechanism in two pear rootstocks to
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retranslocate excess amount of Na™ and/or CF
out of younger leaves to the older leaves to put
them away from the physiologically active
tissue (Winter, 1982).

2- Effect of the different salts concentrations, sodium
adsorption ratie (SAR), and chloride levels
(CL:SO, ratic) in firrigation water on photo-
synthetac pigments (leaf content of chlorophyll A,
B and carotenoids):

Results obtained are represented in
Tables (7 & 8) conceming the specific and
interaction effects of the different three studied
abovementioned factors on the leaves content of
chlorophyll A and B as well as carotenoids
content in both two pear cvs. rootstocks under
study during the first and second seasons of
study.

A- Specific effect:

With respect to the specific effect of the
different concentrations of salt in saline solu-
tions used for irrigation on some leaf pigments
i¢., {(chlorophyll A, B and carotenoids), data
obtained in Tables (7 & 8) showed clearly that a
negative relationship was observed between all
three investigated (2000, 4000 and 6000 ppmy)
saline solutions and leaf content of pigments
(chlorophyll A, B and carotenoids). However,
all salinity concentrations abovementioned
resulted in an obvious decrease in leaf chloro-
phyll A and B as well as carotenoids content of
both beachilyfolia and communis pear root-
stocks transplants during the two seasons. Such
decrease was significant as compared to those of
tap water irrigated transplants (control). It could
be noticed generally that a gradual decrease in
leaf pigments content was shown as salinity in
irrigation water was increased during the two
seasons. Moreover, data revealed that the most
depressive effect was always related with the
highest salts concentration ie., (6000 ppm),
however the highest values and the lowest
decrease in this concern was resulted by the
(2000 ppm) saline solution. Since, the (4000
ppm) salts concentration in irrigation water was
intermediate. Also, it could be observed that the
differences between the three salinity concen-
trations were significant as each was compared
to the two other ones with chlorophyll A, B and
caroteinoids content of two pear rootstocks
leaves during 2004 and 2005 scasons. There-
fore, it could be stated that salinity reduced
severely the photosynthetic pigments content in
both beachilyfolia and communis pear root-
stocks transplants. These results are in agree-
ment with those findings of Pandey and Divate
(1976), Kabeel (1985), Osman (2005) and
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Darwesh (2006) on some deciduous fiuit
rootstocks.

With regard the specific effect of
sodium adsorption ratio of saline solution used
for irrigation in suttability of water for irriga-
tion on both chlorophyll A and B as well as
caroteinoids content in both beachilyfolia and
communis pear rootstocks transplants leaves, it
is quite evident from data in the same Tables
that increasing sodium adsorption ratio (SAR)
from 3 to 6 in irrigation water resulted in
significanily decreasing in photosynthetic pig-
ments of leaves i.e., (chiorophyll A & B) and
caroteinoids compounds in studied two pear
rootstocks transplants during botk 2004 and
2005 seasons.

As for the specific effect of chloride
levels (CL:SO, ratio) of saline solution used for
irrigation on the leaves content from chloro-
phyll A, B and caroteinoids in the two investi-
gated pear rootstocks transplants. It could be
observed from _results tabulated in the aforesaid
two Tables that the higher ratio of chloride in
saline solution used for irrigation resulted in
decreasing both chlorophyll (A & B} and caro-
teinoids contents. In other words, increasing the
level of chlonde from low to high in irrigation
water exhibited the highest decrease in photo-
synthetic pigments compounds (chlorophyll A
& B and caroteinoids) of both beachilyfolia and
communis pear root-stocks transplants during
the two cxperimental scasons of study. More-
over, such decrease was significant throughout
the first and second seasons.

In this concem the obtained results
regarding the specific effect of both SAR and
chloride levels on the leaves contents from
chiorophyll (A & B) and caroteinoids are similar
and agreement with those findings by Kabeel
(1985), Omar (1996), Abd El-Magied (1998),
El-Naggar (2002), Osman (2005) and Darwesh
(2006) on some deciduous fruit rootstocks trans-
plants.

B- Interaction effect:

With respect to the interaction effect of
the three investigated factors under study ic.,
salinity concentrations, sodium adsorption ratio
{SAR) and chloride levels (Cl:50, ratio) on the
leaves content of chlorophyll (A & B) and
caroteinoids of both beachilyfolia and comm-
unis pear rootstocks transplants, results obtained
in Table (8) displayed obviously that the



Table (5): Effect of the different salts concentrations, sodium adsorption ratio (SAR) and chloride levels (CL:SO, ratio) of saline irrigation water on
dry weight of both leaves and stem of both beachilyfolia and communis pear rootstocks transplants during 2004 and 2005 seasons.

CH T0¥

Cultivars Dry weight of leaves (gm.) Total length (stem + root)
Beachilyfolia Communis Beachilyfolia Communis
Low | High | Mean* Jow | High | Mean* | Low | High | Mean* | Low | High | Mean*
Treatments 1* season
Control 1153a | 1153a | 1153A | 8.1la | 81ila | S.11A | 3408a | 3498 | 34.98A | 25472 | 2547a | 2547A
SAR3 | 11.22ab | 10.88a< | 10.72B | 8.0lab | 7.32ad | 7.49B | 32.11a | 3L41ab 24.75a | 22.53ab
2000 ppm 10 R6 110.52ad | 10.25a¢ 752a< | 7.19bd 20 12bc | 27.45¢d | 928 3136 | 20.41ab | 22268
SAR3 | 991be | 9.55cf 6.73cd | 6.49d 26.69¢d | 26.22c< 70.11ab | 19.63ab
4000 ppm o6 [925d% | Olles | 0C 537 | 488 | ~°'C [2483de | 2256ef | 2 C 18 05ac | Bllac| 08
SAR3 | 8.96c-g | 8.42Mg 523 | Sile 20.93fg | 19.45%g 17.33bc | 16.82bc
6000 ppm o e T 708z | 7878 | 0P [T402 | 463 | 00 [Tissiig | 1816z | Do Meatbe | 12ilc | 62
Mewn™ SAR3& ¢ | _SAR3 | SAR6 SAR3 | SARG SAR3 | SAR6 SAR3 | SAR6
can 1025A | 9.76A 6.89A | 6.33B 28.35A | 26.36B 21.52A | 19.76A
Means*** of CL Low High Low High Low High Low High
991A | 9.66A 6.56A | 6.24A 26.78A | 25.15A 20.60A | 19.30A
2™ season
Control 1122a | 1122a | 11.22A | 7762 | 7.76a | 71.76A | 31.77a | 3177a | 31.77A | 24.66a | 2466a | 24.66A
SAR3 | 1L13a | 10.68ab 733ab | 7.1la< 30.56a | 3320a | 30.05B | 23.76a | 23.11a | 22.66A
2000ppm [0 6 T 10.52ab [ 1001ac| 0P ["6.80ac | 6.65ad | 0 (730882 | 2653b 72.23ac | 21.55a<
SAR3 | 9.65b-d | 9.15c¢ 6.25be | 5.85ct 25 13bc | 22.66cd | 22.94C | 24.11a | 22.67ab
W00 ppm I-aRe [ 8.710F | 85ldg | '€ '530dg | 52308 | 05C [7232¢d | 21.65dc 20.88a< | 19.62ac | 02
SAR3 | 8.1le-h | 7.75Fh 499%-g | 482% 20.484-f | 19.66d-f 18.45a< | 18.11a<
6000 ppm |-o R6 | 7algh | 7in | %0 ["a3sg | 408z 1 0 [Tigszer | 1755 | D% [T1623bc | 1561c | L 10B
Mean” SAR3& ) | SAR3 | SAR6 SAR3 | SAR6 /| SAR3 | SARG6 SAR3 | SAR6
936A | 9.34B 6484 | 6.01A _ 26.90A | 25.00B 22.44A | 2068A
Means*** of CL Low High Low High Low High Low High
9.54A | 9.20A 6.13A | 593A "2552A | 24.2A 2LATA | 20.776A

* ** and *** means refer to specific effect of salinity concentration, SAR ratio and C1:SO, ratio, respectively. Capital letters were used for comparing values
within the same culumn or row separately which representing the specific effect of salinity concentration, SAR ratio and C1:S0, ratios, respectively. However,
with the interaction effect small letters were used, as means followed by the same letter’s were not significantly differcnt,
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Table (6): Effect of the different salts concentrations, sedium adsorption ratio (SAR) and chloride levels (C1:SO, ratio) of saline irrigation water on
dry weight of roots (gm.) and total plant dry weight (gm.) of both beachilyfolia and communis pear rootstocks transplants during 2004
and 2005 seasons.

Cultivars Dry weight of roots (gm.) Total plant dry weight (gm.)
Beachilyfolia Communis Beachilyfoha I Communis
Low | High | Mean* Low | High | Mean* Low | High | Mean* | Low | High | Mean*
Treatments 1" season
Control 3619 | 36.19 | 36.19A | 2311a | 23.00a ] 3.01A | 71.06a | 7ii6a ] 7L.I6A | 483%a | 4558 | 4858A
TSARS | 36.18a | 35.19ab | 33.75B | 22.77a | 22.16a | 21.00B | 68292 | 66.55a | 47522 | 44.69ab
2000 ppm o6 T 31.4dac | 37.95ac | 70.00ab | 19.88ab §0.56b | 59.70bc | > 5B 71 36ac | 40.20ac| 4B
SAR3 | 30.54bc | 78 1%cd 18.43bc | 1843bc 5723bc | 54.40¢ 38.54b-d | 38.08b-d
4000 ppm |-oa peT54.01de | 22.29ef | 2531C 1634cd T 15.3cd | 1723C [49.04d [ 4485de | - 8C [3590ce | 33Rdcc | SO-HMC
SARS | 1. 24c-g | 18.34%h 14.36de | 13 66de D .17eF | 37 o 31.69dc | 3048+
6000 ppm o pe T T6dlgh | 15.1ah ] 1700 "Tiote 1 1153 | 20 3572, 133300 | 120 B ier | 23687 | o8P
vean” AR %6 | SARS | SARG SAR3 | SARG SAR3 | SAR6 SAR3 | SARG
) 30.25A | 26.77B 19.50A | 17.70B 5859A | 53.138 4L.02A | 37.46B
Meansonr of L |__Low | High Low | High Low | High Low | High
38.03A | 26.79A 18.13A | 17.9A 54.81A | 52.54A 38.73A | 37.00A
2™ season
Control 3530a | 3530a | 3530A | 22792 | 22792 | 23794 | 67.07a | 6707a | 67.07A | 4745 | 474% | 4745A
SAR3 | 35.10a | 32.33b 71.41ab | 20.63a< 65660 | 65532 | 62.43B | 45 17ab | 43 Jdac | 43.22B
2000 ppm |-o 46T 31.0%bc | 30886 | ~>2%8 S04md | 19756:d] 2B [6iiob | 57.43¢ | 42.65ac | 41 3020
SAR3 | 29.21cd | 27.25d 1032b | 19.00c< 53340 | 4991 | 48.46C | 43 43a< | 41 67a<
4000 ppm oA pe T 2339 | 22 09e | 29%C [1836de | 1752 | 1555C ~3571F | 43876 39.24b-d | 37.14cd | 10-37B
SAR3 | 21.48ef | 19.31F 175% | 14 24F 419 | 3887h 35.97cd | 32.35de
6000 ppm g A peT 1689z | 16032 | 4P 13 Tiy T 1036 | 3P 3541 | 33sm | O WP [9834e | 2507 | S066C
e GAR3 &5 | SARS | SARS SAR3 | SAR6 SAR3 | SARG SAR3 | SARG
39.40A | 26.40B 19.71A | 18.01B 56.30A | 51.41B 42.16A | 38.698
. Low High Low High Low High Low High
Means*** of CL | —7e7a 156178 18.85A | 17768 53.04A | 50.89B 20.33A | B5IA

¥, ¥ and *** means refer to specific effect of salinity concentration, SAR ratio and C1:SO, rano, respectively. Capital letters were used for comparmg values
wnhm the same culumn or row separately which representing the specific cffect of salinity concentration, SAR ratio and CL:SO, ratios, respectively. However,
with the interaction effect smali letters were used, as means followed by the same letter' s were not significantly different.
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Table (7): Effect of the different salts concentrations, sedium adsorption ratio (SAR) and chloride levels (CE:SO, ratio) of saline irrigation water on j
total chlerophyll (A) and (B) of both beachilyfolia and communis rootstocks transplants during 2004 and 2005 seasons. i

Cultivars Chlorophyll (A) Chlorophyll (B) ’

Beachilyfolia Communis Beachilyfolia Communis
Low | High | Mean* | Low | High | Mean* | Low | High | Mean* | Low | High | Mean*
Treatments 1% season
Control 1.33a 1.33a 1.33A 0.88a 0.88a 0.88A 141a 1.41a 141A 1.00a 1.00a 1.00A
2000 ppm SAR3 1.27a 1.15b 1.10B 0.87a 0.81b 0.80B 1.40ab 1.39b 1.36B 0.99a 0.97b 0.958B
SARG 1.01c 0.96cd 0.78¢c 0.74d 1.35¢ 1.29d 0.94¢ 0.91d
4000 ppm SAR3 | 09%c< 0.88de | 0.87C 0.71e 0.67f 0.65C 1.22¢ 1.16f 1.12C 0.87e 0.85f 0.83C
SARG6 | 0.86de 0.81ef 0.63g 0.5% 1.09: 1.03h 0.82g 0.7%h
6000 ppm SAR3 | 0.64gh 0.71fg 0.64D 0.55i 0.50 0.49D (3.961 0.9 0.87D 0.761 0.73) 0.711D
SAR6 | 0.65gh 0.58h 0.47k 0.431 0.84k 0.771 0.70k 0.671
Mean™ (SAR3 & 6) SAR3 SARé6 SAR3 SAR6 SAR3 SAR6 SAR3 SARé6
1.03A 0.94B 0.74A 0.68B 1.23A 1.15B 0.90A 0.858 |
Means*** of CL Low High Low High | Low High | Low High | \
0.96A 0.92A 0.70A 0.668 1.18A 1.14B 0.87A 0.85B {
2™ season i
Control 1.16a 1.16a 1.16A 0.87a 0.87a 0.87A 1.40a 1.40a 1.40A 093a 0.93a 0.93A {
2000 ppm SAR3 | 1.09ab 1.04bc 1.01B 0.86a 0.84a 0.81B 1.38ab 1.36ab 1.34B 0.93a 0.92a 0.89B ‘
SAR6 | 097cd 0.91de 0.81a 0.75b 1.34b 1.27c 0.86b (:.84b
4000 ppm SAR3 | 038de 0.85¢ef 0.81C 0.71bc 0.67cd 0.65C 1.20d 1.12e 1.16C 0.82¢ 0.75d 0.78C
_ SAR6 | (.78fg 0.73gh 0.63de 0.58ef 1.07e: 0.99f 0.77e 0.73f i
6000 ppm SAR3 {| 0.70gh 0.63lm 0.60D 0.54fg 051g 0.48D 0.94f 0.38g 0.84D 0.70g 0.67h 0.66D r
SAR6 | 0.57j 0.5]j 0.45h 0.41h 0.82h 0.7 | 0.6 0.617 l
Mean™ (SAR 3& 6) SAR3 SAR6 SAR3 SAR6 SAR3 SARé6 SAR3 SAR6 \
0.93A 0.858 0.73A 0.67B 1.21A 1.13B 0.84A 0.79B [
. Low High Low High . Low High Low High !
Means***of CL | —5 200 558 0.70A | 0.66B 1.16A | LI1B 0814 | 0788 rf

¥, ¥* and *¥** means refer to specific effect of salinity concentration, SAR ratio and CL:SQ, ratio, respectively. Capital letters were used for comparing values |
within the same culumn or row separately which representing the specific effect of salinity concentration, SAR ratio and CLSO, ratios, respectively. However, |
with the mteraction effect small letters were used, as means followed by the same letter's were not significantly different. /
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variable response of the pear rootstocks trans-
plants to the different combinations of irrigation
water used during 2004 and 2005 seasons.
However, the highest decrease in leaves chloro-
phyll A, B and caroteinoids content was detec-
ted by that combinations (6000 ppm x SAR6 x
higher Cl:SQy ratic)., while the lowest decrease
in leaf pigments content was obtained by those
transplants irrigated with (2000 ppm) saline
solution of SAR3 and lower chioride level 1e.,
(2000 ppm x SAR3 x low CI:SO, ratio) as
compared to those continuously irrigated with
tap water (control) during the two seasons of
study. In addition, the other combinations treat~
ments came in between with relatively variable
tendency in their effectiveness. These obtained

results are coincident with that mentioned by
Kabeel (1985); Omar (1996), Abd Ei-Magied
(1998), El-Naggar (2002), Osman (2005) and
Darwesh (2006) on some decideuous fruit
rootstocks transplants.

From these results it could be stated that
the decling in photosynthetic pigments content
of salt stressed transplants might be duc to the
decrease in the absorption of minerals needed
for chlorophyll biosynthesis i.e., iron and mag-
nesium (Reddy, 1967) or due to the reduction of
chlorophyll molecules (Poljakoff and Gale,
1975) or due to inhibition of chlorophyll syn-
thesis (Patil ef al., 1984).

Table (8): Effect of the different salts concentrations, sodium adsorption ratio (SAR) and chloride levels
(C1:804 ratio) of saline irrigation water on carotenoids of both beachilyfolia and commuumis pear
rootstocks transplants daring 2004 and 2005 seasons.

Cultivars Carotene
Beachilyfolia Communis
reatments Low | High [ Mean* low | High | Mean*
1" season

Control [0la | L0 | 10I0A | 09672 | 0967a | 0.967A
SAR3 | 0.9776 | 0.947¢ 00430 T 0.923¢

2000 ppm 3 ps T 09670 T 0,933 | o8 g o37oc | 00004 | 0026B

SAR3 | 00034 | 0867 0863 | 0843 |

4000 ppm | —gape 1 0880e | 0847t | “3MC [oss7er T o7y | 0848C
SAR3 | 08775 | 0773 0.800h T 0.770i

6000 ppm —oxR6 | 0793k | 0747 | 5P 0787m | 0760, | %P
Mean** (SAR3 & 6) | SAR3 | SARG SAR3 | SAR6
Mean**** (C) | 0.921A | 0.8928 0.89%0A | 370B
% Low High Low High
Means*** of CL 4500 205988 0.85A | 03758

2™ ceason

Control 0.977a 0977a | 0977A 0.953a 0.953a 0.953A
SAR3 | 0.963ab | 0.933cd 0.937ab | 0.927bc

2000 ppm |0 R6 T 0.950bc | 0017 ] *O4B 0933 [ o09i3c ] 0927
SAR3 | 0.880c | 0363 0.887d | 0.863¢f

4000 ppm e T 0370e | 08dor | *363C rogmac Tossor | %868C
SARS | 0803z | 0.767h 0823 | 0.70%h

6000 ppm 3 R6 10790z | 0757 | 7P o810z | 0780n | 08020
Mean** (SAR3 & 6] | SAR3 | SARG SAR3 | SARG
Mean**** (CI) | 0.901A | 0.879B 0.896A | 08798
“Low High | Low High
Means*** of CL. 5952 4—T0.8858 0.892A | 0.833B
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