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The objectives of this i
different saline irrigation wa
SAR on growth , leaf and fibro
phenols content, leaf soluble a:
and total carbohydrates, leaf
leaf osmotic pressure, salinity
Lastly, tl
namely: sour orange (Citrus au
osbeck) , Cleopatra mandarin
orange (possibly of hybrid
tolerance. The study was carri
in the greenhouse of Ei-Kanat
Seedlings , of one-year-old of
vigor were chosen for this st
March 1983 in clay pots of 30
soil and irrigated with tap wa
with Washing‘ton navel orange
homogénous plants of about 7¢
condition were irrigated with s
SAR treatments contaning sod
nitrate and magnesim sulphate
three times weekly. Salinity t
2000 ppm at SAR 12 , 4000 pp
ppm at SAR 6 and 6000 ppm at

U
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leaves and roots.
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prigin, Hodgson

reatments were :

HBUMMARY

nvesliga'tion were 10 study the effect of
ler concentranions at different levels of

s roots mineral contents, bud indoles and
d nonsoluble carbohydrates | stem starch

chlorophyil A , B and carotene contents
hazard coelficient , anatomical changes in
re evaluation of four citrus rootstocks
rantivm L ) Rangpur lime (Citrus limonia.

(Citrus reticutata. Blanco) and Poorman
1967) for their salt

ed out durinyg the seasons 1985 and 1986

r research station Kaliobia Governorate.
each rootstock 'nearly similar in their

bdy. Thesc seedlings were planted in
Cm. in diameter filled with a clay leam
ler till they became sutible for budding

in September, 1983. In March, 1985

Cm. height grown under partial shade

olution of various levels of salinity and
lum suiphate, calcium chloride, calcium

at the rate of one liter per each clay pot
2000 ppm at SAR 6,

m at SAR 6, 4000 ppm at SAR 12, 6000

SAR 12. bes:de,_ other group of plants of
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each rootstock were irrigatec| with Lap waler as a control. The saline

solution were applied continupusly for two seasons.
’

Moreover, in 1986 seajon, another group of budded rootstocks
were left to grow under full sun light and irrigated with the same
previous saline treatments.

Any way, these trealments ‘were arranged in a4 complete
randomized blocks desién -and each ireatment was replicated three
times with two pots per each rleplicate .

Pol=- GEFroWwkh MASUFr@he ks o

Which included top dry|weight, root dry weight, totat plant dry
weight, top/root ratio , leaves |and fibrous roots percentage, dry weight
of 100 Cm2 leaves and leaf areh.

-

7.2 Chemical CONSEIEwawks 3

1 -  Samples from leaves anc fibrous roots representing the treated
plants as well as the untrrated ones were chemically analysed for
N, P.K, Ca, Mg, Na, CL, Zn, Fe and Mn nutrients.

2 - Samples of buds were che micaily analysed for indoles and phenols
contents.
3 - Samples of leaves were chemicaliv anatysed for soluble and

nonsofuble carbohydrate, chlorophyll A, B, carotene contents and
leaf osmotic pressure.
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4 - Samples of stem were themically analysed for starch and total
carbohydrate contents.

T.9- Sallnikty hozerd coefficienk ( SoH.C. ) :

This coefricient was calculated using the following formula:

| |

Total soluble carbohydrhtes X ¢aroiene

Chl A + Chi B | -

?F.,J]u Histologlcal Stwadles 3

Samples of leaves of thd same physiulogical age and fibrous roots
were taken for histological stukdies.

TS [’E@@]UMEU&DW of qifferent CliErus roatstoeks @

' The different citrus rootptocks used in 'Lhis study were subjected
to evaluation concerning 600(r p.p.m. at SAR 12|treatment which was
the highest level of salinity {in this study. The various items for
evaluyation were : total plant d&ry weight, top/root ratio, salinily hazard
coefflicient, legr osmotic pressute and root sudium |and chloride contents.
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The obtained resy

its revealed

the following:

T?nﬂ“

G rowyukh

MEUOSPrements
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Under both ful sun light
alinity and SAR treatmen
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and

Under the same level of
reduction in total plant ¢
weight, leaves and fibrous

iry weight, root dry weigi
feaf area.

ither full sun light or part]

percentage as compared wikh those of SAR 6 u

ght or partial shade condif

increased top/root ratio, while it took the res
shade condition.
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Top/root ratio and feaf ar|
vel under both SAR levelk and full sun ligh
under partial shade conditid

‘Under full sun light condili
decreased with salinity. Th

der full Isun light cor

4

and partial shade
s decreased totat p

conditions, different

lant dry weight, top

it leaves and fibrous roots percentage

SAR, high level of salinity caused a
ry weight, top dny weight, root dry

al shade oondition:%

t dry weight |, leav
ions.

dition, salinity ar

Pa increased with

n it took the opher
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on, dry weight of
same result was gbtained also under

Foots percentage. That was true under

nder the same level of sa nity, SAR 12. decreased total plant dry
weight , top drv weight , r

es and fibrous roots
nder either full sun

id SAR treatments
verse under partial

increasing salinity
l conditions , while
way around.

100 (Cm2) jeaves




high level of salinity a b

and leaf area.

Under full sun light cendition, high leve
generally increased topf'root ratio, dry weij

oth SAR leveis. Moreover, under partial
shade condition the reverse was ob served,

f

| of salinity ai SAR 12
Bht of 100 (Cm?2} jeaves

?n@"

Chemiegl] ,m@ms'&ﬂ&w@ﬁﬁﬁ:sa

7.2

= NUuitrients content

7.2

.1.1-

Leaf nutrie

nts constituent:

1-

Under either -full sun

P, Na, CL, Fe and Mn, as

SAR 12 treatment as com
level of salinity increaseg
(decreased leaf N, Ca and

ight and purtié]
nutrients content indicated thak -

High level of salinity'undlr the same ievel of

Furthermore, under fulli sgn light coundition,
were gbtained:

Fl

leaf P, Na. and Cj
Mn contenis.

194 -

shade conditions leaf

Salinity and SAR treatn ents increased leaf Na, Cl, Fe and Mn
contenis , while it decreajed leaf P, K and Ca.

SAR increased leaf N,

ell as, decreased lelaf Ca and Zn contents.

pared with SAR 6 leve] under the same

contents whereas |t

the followiiig results




1 4 Salinity and SAR treathents increased leaf N, Mg and Zn contents.

2 - High level of salinity Tder the same level of SAR increased leaf
Mg but decreased leaf

3 - SAR 12 treatment as Ccpmpared with SAR| 6 treatment under the
same level of salinity ifjcreased leafl My but it_decreased leaf K, Zn
and Fe. ..

Moreover, under partia} shade condition, data reveaied that -

1 -1 Salinity and SAR treatments decreased leafl N, Mg and Zn.

2 - High level of salinity unfler the same level bf SAR increased leaf K
but decreased leaf Mg.

3 - | SAR 12 treatment as compared with SAR b treatment under the
- same level of salinity |increased leaf K.|Zn and Fe while |t
decreased leaf Mg. '

7.2,1.2- Fibrous rools nutrients constituent :

| Under either full sun light or partial shade conditions, fibrous
ropts nutrients content pointed out that :

1- Séh’nity and SAR treatmdnts increased fibrous roots N, Ca. Na and
Ct contents and decreased root P.K, Mg, Zn, Fe and Mn contents.

F 19S5 -




High level of salinitl under the same|level of SAR increased
fibrous roots Ca, Mg and Na contenis and decreased root Kand Zn
contents. ‘

SAR 12 level as compared with SAK 6 tevel under the same level

of salinity increased fibrous roots P, Naicontents, and decreased
root K, Ca, Cl and Mn fontents.

1

However , under full sfin light coﬁduion the results indicated that -

High level of salinity Ynder the same SAI? level increased fibrous
roots N, P, CL and Mn dcbntents but decreased root Fe content.

SAR 12 level as compjred with SAR 6 uitnder the same level of

salinity increased fibrols roots N, Mg and Fe contents.On the other

hand it decreased fibrolis roots Zn cvmen@ .

Beside , under partial shade condition data pointed oui that :

High level of salinity |under the safne level of SAR increased
fibrous roots Fe conteht and decrcased root N, P, Cl and Mn

contents.

SAR 12 level as compared with SAR 6 under the same level of

salinity increased fibrogs roots Zn content, but decreased fibrous

roots N, Mg and Fe contdnts.
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2= Bud Indeles

?an

Bud indoles and phenol}

@ Mma @ﬁn@ﬂn@ﬂg COREeRES
|

contents under fi

’
il sun light condition

|stem sterch end

contents:

was |in accordance with that |of partial shade cpndition and took the

following trend: ' '

1 - | Salinity and SAR treatments incgeased bud phenols content and

' decreased bud indoles cdntent and jndules/phenols ratio.

2 - | Under the same level SAR high level |of .salinity caused an
increment in bud phenols and decreased bud indoles and
indoles/phenols ratio.

3 - | SAR 12 as compared with SAR 6 treatment under the same level
of salinity increased bud phenols and decre;;ased bud indoles and
indols/phenols ratio. |

7.2:3- Leaf soluble, |honseluble &:{r@@i}n@@r@l‘é@sn

total corbehydrates

nal_vel

with

Under full sun light
orange plants budde

Salinity and SAR treatme
contents and stem starc]
they fluctuated in their |

<o

different leveis of salinity

ition, leaves and

ootstock used.
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different citrus r

stems of Washington
potstocks and treated

and SAR showed the following results:

nts decreased leaf soluble carbéhydrates
i and total carboh
ffect on leal nonsoluble carbohydrates
- |content according to the §

vdrates contents but




3- |SAR 12 treatment as cod

nonsoluble carbohydrales

be summarized as follo

starch and stem total car

ohydrates content

Under the same leve] ¢f SAR high level of salinity decreased leaf
soluble, nonsoluble qarbohydrates conte«n}s and stem total
carbohydrates, but incrpased stem starch,

SAR 12 treatment as c¢mpared with SAR|6 lreatment under the
same level of salinity [ljictuated in their effect on leaf soluble and

conlents according to the rootstock

used. While it decreaged stet starch and total carbohydrates.
On the other hand, und:[ partial shade condition the results couid
s ¥

Salinity and SAR treatmints increased leaf| soluble carbohydrates
and stem starch but decteased leaf nonsoluble carbohydrates and
siem total carbohydrateqd contents

Under the same level of BAR |, high leverl of salinity increased leaf
soluble and nonsolubie crrbohydrates, whereas it decreased Stem

L4
.

pared with SARS6 |treatment under the

|same level of salinity inkreased leaf soluble carbohydrates and

‘carbohydrates, however,

decreased stem starch asad totaj carbohydrates Leaf nonsoluble

eit was no consistent trend.

TRod= Lage chiorophyll 4 , o and Rareteng

contents ;

0 2 o

0 days from the initiatio

hiorophyl! A content took

Inder full sun light oondiI

i 120 days. Moreover]

on, chlorophyil A increased greatly at
of salinity treatments then decreased
under partjaj shade condition, Jeaf
the same trend of ffuif sun light tifl 60
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O = o

days followed with a
increased slightly up to

Leaves of citrus plants gl

days then decreased slj
days. |

Leaf carotene content of
light or partial shade cof

Leaf chlorophyll A conter]

shade conditipns.

decrease afterwar
20 days.

fown under either f
shade conditions increaIi in their content

3

ds till 90 days then

ull sun light or partial
of chlorophyll B till 60

SAR levels showed no cl
plants grown under full
level of SAR 12 decrease

The effect of SAR levels

Thus, while there was no
full sun light, high level

No clear effect of salinity

Inder partial shade, s
arotene content as comp
»

tly towards the last leaf sample at 120

Citrus plants growr; under either full sun
ditions increased slightly -up to 60 days
followed with a drastic d¢crease at 90 days #nd afterwards.

t decreased as blar.ius treated with saline
irrigation water and grown under either fu!ll- sun light or partial

r trend on leaf ciloropnyu A of citrus

un light but und
leaf chiorophyll A

High level of salinity incrpased leaf chloroph
grown under either full sy

of SAR 12 cause

¢hlorophyll B under partial shade condition.

on leaf chlorophy
clear effect on leaf

r partial shade high
content.

yil B of citrus plants

n light or partial shade conditions.

i1 B was fluctuated.
chlorophyil B under

d| an increase in leaf

eatmenis was noticed on leaf carotene

ontent of citrus plants glown under full su
inity treatments generally decreased leaf
ed to the control.
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9 - | High level of SAR 12 increased leaf cargtene content of citrus
plants grown under fpll sun light. On the other hand, no
consistent effect for 'SA% levels on leaf carote'ne content of citrus
plants grown under parlial shade condition was observed.

T

7.5. Sallnlkty hezard coefiiclent (S.H.C.)

1 - | Salinity hazard coefficipnt of all citrus rjpot'stocks used in this
: study started with highgst values at 30 day's from the initiation of
treatments and decreasgd stoutly towards |90 days then resumed
its decrease smoothly ti§§ 120 days.

2 - | Citrus plants suffered mpch from salinity e#rly after 30 days from
the initiation of treatmefts then adapted to|salinity afterwards till
120 days. |
3 - | Citrus plants treated with SAR 12 sufferdd much from salinity

than those received SAR|6 rate. '

‘f?}.ﬂ-=' Lealk s!z'uc: Pressure 3

1 - | Under either full sun light or partial shade donditions, leaf osmotic
pressure of Washington |navel orange plants budded on various
rootstocks generally incriased as leaves get [older.
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2 - | Salinity and SAR ireatments had no clear [trend on leaf osmotic
pressure of citrus plantq grown under full sun light condition but
under partial shade it calised an increase in |leaf osmotijc pressure.

3 - | Applying irrigation watl: with higher salinity for citrus plants
increased leaf osmotic Pfiessure grown under either full sun light
or partial shade conditiods.

4 - |SAR treatments f Iuctuated in their effect on leaf osmotic pressure.
Thus, while SAR 12 decrepsed leaf osmotic pressure-under full sun
light, it had no consistent ffect under partial shade.

7.5= Anatomical chpnges In Chie irayves ond

rooks 2
ToDaf= ANetormics] Ei@[ﬁ}@ In leaves ¢
L eafrf blade -
Leaf blade thickness was rqduced.

The epiderrﬁig .

1- Al marked reduction in the thickness of the cuticle.

2 - The epidermis cells became|smaller and turgid)

]
— 20] -
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The Mmesophyry :

————

1 - | Both palisade and spongy cells became smaller with thin walls,

2 - | The green plastids werel noticeably reduced in the palisade and
Spongy tissues. '

3 - [The cellg which containkd the idioplasts increased and took
different crystals shape, hiso they were observed -in "the spongy
lissue upper the lower epder mis cells. '

4- The spongy cells had an"isodiametric shape and the intet_‘cellular
" 3paces were red uced.

7.3

'he length of spongy tissge cell layers decreéased as well as the
area of palisade and spongy tissues generally reduced.

W
i
]

The vascultarpr bYyndile:

1 - The midrip might be increaded in volume and contents. *

2 - THe size of the vascular bunidle was increased in number of archs
in both the large and smajl H undles.

tu!

3 - The phloem fibers were Cleafly observed.

A
i
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7.3.2=- Anatomical changes In roots :

1 - The root diameter was n¢ticeably reduced aipnd the root took an

irrigular shape.

2 - The epidermal layer digappeared and thé hypodermal layer

replaced it.
3 - The hypodermal cells became suberized.
4 - The number of cortex layers was reduced.
S - The radial walls of cortex yere reduced.

7 - The vascular cylinder, rad{al length reduced.

8 - The vascular bundle had [¢wer vessels.

- 6 - The endodermis was pressed in the tangential direction and the
pericycle tissue became mpre disappearent.

L J

9 - The lignification in the VYascular bundle vessel walls was not

normal.

10 - Pith area was reduced-and]its cells had very thin walls.
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7.0~ Evaluaktlon

rootstocks

@fFf different cltrus

¢

Under full sun light cort

rootstock as the most
Rangpur lime, Cleopat
descending order.

Under partial shade cc
mandarin as the highest
in descending order &
Rangpur lime . "
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ition the evaluation graded sour orange
lerant rootstock to salinity followed by
ra mandarin and| Poorman orange in

mdition the evaluaiiti'on graded Cleopatra
rootstock in tolerance to salinity foliowed
y Poorman orange , sour orange and




