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INTRODUCTION

Banana (Musa spp.) is a tropical plant
and considered as one of the most popular
fruit in Egypt for its high nutritive value and
palamblhtyfortheegypuaneonsmnrAlso
from the economical point of view, banana
growers get relatively very high and fast net
retun from their orchard due to the rapid
growth cycle of banana plant. The over all
acreage of banana reached about 28750 fed. in
1986 and about 53607 fed. in 1999 produced
about 28799 tons of edible fruits (Ministry of
Agriculture, 1999). This acreage mainly con-
centrated in the delta and the Nile valley
32841 fed. As there is an ample water supply,
which needed to have good production.
Nowadays, there is a great plantation of
banana in new reclaimed lands i
Noubaria as the acreage reached 20752 fed. in
1999,

Water encomization may be of great
urge in the following decade due to the
ecological changes in the area of the Nile
resources in the past years. One of the possible
solutions is the use of low quality water such
as the drainage water.

The main goal of this investigation
was to explore the possible effect of different
levels of salinized irrigation water applied to
banana plants on their growth and chemical
contents.

Recently, mutualistic association of
plant and spray elements such as (P, K and
Zn) have attracted the attention of agricultural
researches due to better understanding of the
importance of spray elements (P, K and Zn).

On banana revealed that salinity at
3000 ppm increase leaf blade thickness, upper
and lower epidermis and palisade thickness,
meanwhile thickness of lacuna and xylem area
were decreased as compared with control
leaves, root diameter thickness of epidermis
and cortex were increased at high level of
salinity 3000 ppm meanwhile, diameter of

vascular cylinder mumber of xylem vessels
andxylanammacsssewmswue

Salinity increased thickness of both
cuticle and epidermis layers of two leaf
surfaces as well as palaside tissue thickness.
However, spongy tissue thickness and xylem
rows in vascular bundle were decreased in salt
stressed apple transplants of three apple
rootstocks as compared to the analogous ones
of tap water irrigated transplants (control).
Moreover, any of P, K and Zn sprayed
solution succeeded at variable degree to
allev:ateﬂxelmnnﬁﬂeﬁ'cctofsalmﬂysﬁws
occurred in leaf anatomical characteristics.
Herein, thickness of (cuticle & epidermis
layers) of two leaf surfaces and palisade tissue
were obviously decreased as compared to the
corresponding ones of unsprayed salt stressed
transplants for 3 apple rootstocks. However,
spongy tissue and xylem rows in vascular
bundle were decreased. He added also that
such trends were true with variable degree of
differences exhibited in rate of response that
depended mainly on concemed anatomical
character, sprayed element and apple root-
stock itself (Ali, 2005).

Leaf anatomical structure of two
rootstocks transplants (M.M. 106 and Pyrus
communis) as influenced by salt stress
irrigated with 2000 and 6000 ppm) saline
solution were investigated. Obtained results
revealed that salinity increased thickness of
both cuticle and epidermis layers of two leaf
surfaces as well as palisade tissue thickness.
However, spongy tissue thickness and xylem
rows in vascular bundle were decreased in salt
stressed of two rootstocks as compared to the
analogous ones of tap water irrigated trans-
plants (control) (Ragab, 2006).

In this experiment, it was aimed to
investigate the possibility of decreasing the
depressive effect of using saline solution of
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irrigation of two banana cultivars under study
through foliar spray with the three nutrient
elements ie., P, K and Zn. Taking into consi-
deration that salt stressed banana plants were

MATERIALS AND METHODS

Station at El-Kanater, Qalyoubia Goverorate
on 3 months old banana plants of Williams
and Grand Nain cvs. It was amid to throw
some lights on the possible changes could be
occurred in some leaf anatomical features of
banana plants due to either salinity stress
(irrigation with saline solution) from one hand
or resulted by foliar spray of salt stressed
plants with P, K and Zn from the other with
comparison to the normal state (irrigation with

3. [Irrigation with 3000 ppm, SAR 6 and low
C1:SO, ratio + P spray.

with 3000 ppm, SAR 6 and low
C1:SO, ratio + K spray.
Irrigation with 3000 ppm, SAR 6 and low
Cl1:SO4 ratio + Zn spray.
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" CI:SO, ratio + K spray.
Irrigation with 3000 ppm, SAR 6 and high
CL:SO, ratio + Zn spray.
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The complete randomized block
design with five replications was emp

7
:
g
i

r 4
41
Eég i
iEgs |
g%&i :

Bpki
gé?ééiig

:
i

E

3
“Ee

L
]

3k

;

i
T
lizi:)
Baz3:dy

s§
B>
83
23

g
4

i
i
Li:
;
H

I
:E
i
és

E
i
[
1
£
i
it



78 Ho.

and mounted in Canada balsam (Johansom,
1940) Sections were examined to detect
histological manifestation of noticeable res-
ponses resulted from other treatments.

The prepared section were microsco-
pically examined, counts and measurements
(M) were taken using a micrometer eye piece.
Average of readings from 3 slides/treatment

Annals Of Agric. Sc., Moshtohor, Vol. 46(1), 2008

were calculated, where prepared slides had
been oven dried at 40°C before they were

mnmdandmmeopmﬂyw.

Cuticle and epidesmal . thickness of
both upper and lower leaf blade susface,
palisade, spongy tissucs thickness and number
of xylem row in vascular -buadle were
measured after (Ibrahim, 2001).

RESULTS AND DISCUSSION

In this regard some anatomical
features of banana leaf blade (Williams and
Grand Nain cvs. ) were microscopically exa-
mined to study their response to saline stress
(irrigation with 2 saline solution of 3000 ppm,
SAR 6 and lower/higher C1:SO, ratio) from
one hand and spraying these salt stressed
plants with P, K and Zn solutions from the
other. Thickness of cuticle and epidermis
layers (upper and lower leaf surfaces),
mesophyll tissues (palisade and spongy); fiber
tissues (upper and lower vascular bundle);
phloem and xylem tissues in vascular bundle)
and the diameter of widest xylem vessel in the
vascular bundle were the investigated anato-
mical characteristics in this regard. Data
obtained regarding the response to saline
stress and foliar sprays with P, K and Zn
solution with combing to fresh/tap water
irrigation were tabulated in Tables (2 & 3) and
microscopically photographed in Photos (1 &
2).

1-Leaf anatomical structure;

In this regard some anatomical
features of banana leaf blade (Williams and
Grand Nain cvs)) were microscopically
examined during 1* experimental season
(2006) to study the following:

1- The influence of saline stress, where
plants were imrigated with the saline
solution of 3000 ppm concentration, SAR
6 and lower or higher C1:SO, ratio in
comparison with the freshtap water
irrigated plants as control.

2- The effect of P, K and Zn foliar sprays on
leaf anatomical structure of saline strv s:ed
banana plants (irrigated with 3000 pym
saline solution of SAR6 and low or hizh
CL:SO, ratio).

The investigated leaf anatomical cha-
racteristics in this concern were the thickness
of [cuticle and epidermis layers of (both lower
and upper leaf surfaces), mesophyll (palisade
& spongy tissues), number .of palisade and
spongy tissues, fiber tissues (upper and lower
the vascular bundle), phloem and xylem
tissues in vascular bundle and diameter of
widest xylem vessel in the vascular bundie].
Data obtained regarding the response to saline
stress and foliar sprays with the three P, K and
Zn nutrient elements were tabulated in Tables
(2 and 3) and illustrated by Photos (1 and 2).

-Eﬂ’ectofulmtystlw

the effect of irrigation with
the(3000ppm-SAR6andClSO¢atlow&
high ratios) saline solution, it was quite
evident that a noticeable increase in cuticle
thickness of both lower and upper leaf sur-
faces was obviously exhibited in leaves of
such saline stressed plants as compared to the
analogous ones of freshtap water irrigated
plants. However, such trend was true with two
cultivars of banana regardless of C1:SO, ratio
from one hand, but the increase tended
relatively to be more pronounced with the
higher C1:SO, saline solution from the other
side.

Nevertheless, with leaf epidermis
thickness, the same trend previously discussed
with cuticle layers was also detected. Herein,
salinity stress resulted clearly in increasing
epidermis thickness of both lower and upper
leaf surfaces, but differences in rate of
variances due to. C1.SO, ratio of saline
irrigation water were more pronounced as
compared to those previously meationed with
cuticle layers. It was so worthy to be observed
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However, with the higher C1:SO, ratio the
trend took the other way around. As for
spongy tissue, the thickness decreased with
increasing saline solution, Such trend of

Similar result were obtained by
Walter et al. (1958), Boluse ef al. (1972) and
Owais (1976) on the leaves of Nicotina

fabaccum, Ricinus and gerbera, respectively.

Also mesophyll thickness increased
with salinity treatments due to the increase in
lengdxofpahsadeandspongyoelllayersm
different species ie., beans (Meri and
Poljakoff, 1967); Cotton (Strogonov, 164),
Jojoba (Yermanos ef al., 1967).

These results also, were in line with
those of Gaser (1992) on Thompson seedless
grape transplants, Sourial ef al. (1978) on
mango and guava seedlings, Salem et al.

-

(1989) on apple; Abd El-Kazim- (1997) on
grapevine seedlings and Ali. (2005) on:
rootstocks.

2- Effect of P, K and Za foliar spray om leaf
sostomical structure of salt stressed
banana plants:

With regard to the effect of P, K and

Za foliar spray on leaf quticle and epidermis

layers of salt strossed: banana. plants, it were

quit that cach sprayed eclement generally
decreased thickness of both layers for two leaf
surfaces for two banana cvs., except lower
surface of Grand Nain K sprayed leaves.

However, the superiority of each used mutrient

element over two other ones varied not only

SAR 6 and lower C1:SO, ratio was partially
repaired by any of the three nutrients elements
sprayed (P, K and Zn). However, the

transplants was relatively less pronounced
rather than that induced by two other
clements. on the other hand, P foliar spray was
the most effective in this regard.
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4- (+ K spray)

5- (+ Zn. Spray) . (+ Zn spray)
Photo. (1): Leaf anatomical structure of salinity stress Williams banana plants as
influenced by P, K and Zn foliar sprays (X =100)
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§- (+Zn, Spray) 9= (+ Zn spray)
Photo, (2)! Leaf anatomical structure of salinity stress Grand Nain banana plants as
influenced by P, K and Za follar sprays.(X=100),



Table (1): Preparation of the differential investigated eight saline solutions.

) . Salt* added per litter CVsO,
Saline solution |  CaCl, MgSO, KCl K,SO, N2,S0, NaCl g p=| O | SOs | ratio
g |meq| g | meq meq| g meq| g | meq meq meg/l | meg/l
3000 ppm
SARGlowCl | 042 | 750 | 075 | 1250 | 0.14 | 068 | 045 | 517 | 0.70 | 986 | 054 | 923 6 1741 | 2753 | 0.63
3000 ppm
SAR 6 high Cl 0.95 | 17.12 | 0.50 833 | 005 0.68 014 | 345 | 057 | 804 | 0.79 | 1343 6 3148 | 18.82 1.67
* Refers that salts used were estimated as unhydrous from.
Na
** Refers that SAR values were estimated as: SAR= jmeq —M——
(Ca +Mg)/2

OH 18
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Table (2): Leaf anatomical structure (thickness of cuticle layers, epidermis, palisade and spongy tissues) of Williams and Grand
Nain banana plants grown in sandy clay soil mixture as influenced by saline solutions (3000 ppm; SAR 6 and low or
high C1:SO, ratio) and foliar spray with P, K or Zn solutions. - ———
Treatments Leaf anatomical characteristics
Cuticle thickness Epidermis thickness Palisade tissue

Irrigation Foliar Upper Lower Upper Lower thickness

solution P | Weev. | GNev. | Weev. | GN.ov. | Weev. | GNuov. | Weev. | GN.ev. | Weev. | GNeev.

No spray
{control)
Water
3000 ppm, spray
Sﬁg;"d P spray 900 | 990 | 585 | 765 |7470 | 72.45 | 41.85 | 39.33 | 77.85 | 76.50

Cl: SO4
ratio

Tap water 8.10 | 920 | 630 | 675 | 8540 | 8360 | 49.05 | 42.30 {10485 94.507

1055 | 1035 | 745 | 820 |90.45 | 86.85 | 54.65 | 42.53 {112.95| 99.55

K spray 855 [ 11.15 { 495 | 9.00 | 79.88 | 87.98 | 3835 | 4208 | 97.65 | 8540

Zn spray 945 | 11.80 | 495 . 97.20 | 7290 | 4245 | 46.76 | 94.15 | 103.00

Water

1237 | 12.83 | 885 . 96.95 | 95.53 | 58.60 | 44.10 | 99.90 | 89.73
spray

P spray 990 | 1035 | 6.30 . 72.45 | 8190 | 38.25 | 35.60 84.30

K spray 10.13 | 12.05 | 7.65 . 65.48 | 80.64 37:48 40.95 84.60

Zn spray 12.35 . 79.20 | 7290 | 39.98 | 43.80

110.05
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Table (3): Leaf anatomical structure (thickness of fiber, phloem, xylem tissues and diameter of widest vessel in vascular bundle) of
Williams and Grand Nain banana plants grown in sandy clay soil mixture as influenced by saline solutions (3000 ppm;
SAR 6 and low or high CI:SO, ratio) and foliar spray with P, K and Zn solutions.

Leaf anatomical characteristics

Fiber tissue thickness Diameter of
Upper of L f Phloem tissue Xylem tissue widest xylem |
Irrigation Foliar pper o ower o thickness thickness vessel in vascular |
| solution spray vascular bundle | vascular bundle bundle ;

W.cv. | GNev. | Weev. | G.N.ov. | W.ev. G.N.ov. W.cv. G.N.cv. | W.ev. | G.N.ev.

reatmens

| Tap water Nospray | 565 | 6885 | 3330 | 3330 | 4770 | 4185 | 14445 | 130.05 | 54.90
! (control)

Water spray | 5895 | 69.08 | 31.50 | 25.65 45.90 32.85 146.70 | 124.65 | 52.65

3000 ppm
| SAR € and P spray

higher
C1:SO, ratio K spray 5895 | 9945 | 2475 | 30.83 40.50 56.03 112.05 | 16290 | 50.85

4095 | 6750 | 20.70 | 31.05 42.75 31.50 92.70 114.75 | 34.65

Zn spray 56.29 | 7020 | 26.10 | 31.05 32.85 32.40 143.20 | 104.40 | 40.95

Water spray | 63.05 | 8235 | 3195 | 2880 42.75 39.60 132.75 | 119.70 | 48.15

3000 ppm,
SAR 6 and
higher
¢1:SO, ratio K spray

Zn spray . 72.90

P spray 5333 | 5580 | 26.78 | 2453 43.20 31.58 110.70 82.58 38.25

7493 | 53.10 | 21.50 | 31.95 27.90 47.70 97.20 127.58 | 37.80

1
38.03 40.50 142.05 . 46.13

‘OH 8
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Nevertheless, the trend of response
representing the P, K and Zn foliar spray
effect on spongy tissues thickness of salt
stressed banana cvs. followed approximately
the same trend previously discussed with
palisade tissue. Herein, an obvious decrease in
spongy tissues thickness was induced by any
of the three nutrients elements sprayed. Such
trend was not only true with two banana cvs.
but, also it pointed out an obvious reduction in
spongy tissue of P, K or Zn sprayed banana
plants which become thinner than those of
control (tap water irrigated plants).

With regard to e effect of P, K and Zn
spray on thickness of fiber tissue (upper/lower
vascular bundie); phloem and xylem tissues,
as well as the diameter of the widest xylem
vessel in vascular bundle Table (3) and Photos
(1 and 2) show that however the response was

E
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:

Such results go partially
finding of Janes (1966); Tal (1971); Al
(2005) on apple rootstocks and Hassan (2005)
on some olive cvs.
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