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ABSTRACT

A pot experiment was conducted during the two winter seasons of
2003/2004 and 2004/2005 to study the effect of irrigation with saline drainage
water on seed germination, growth and chemical composition of broad bean
plants cv. Giza blanka . The used saline water concentration were 1000, 2000 and
3000 ppm and tap water at 260 ppm was considered as a control. The results
showed that the germination percentage was not significantly affected by saline
water up to 1000 ppm then a general significant decrease was took place with
every increase in the salinity concentrations. However, plant height, number of
branches, number of leaves, number of pods/plant and pods fresh weight per
plant, significantly started to decrease at 3000 ppm . The content of T.5.S. was
significantly increased with cvery increase in saline levels while the dry weight
was significantly decreased with every increase in saline water up to 2000 ppm.
Then umber of seeds /pod, 100- seed weight, seed contents of total nitrogen,
phosphorus, potassium and total protein were not significantly differ from the
application of various saline water concentrations.

INTRODUCTION

The quantity of drainage water which is of reasonable quality reached
approximately about 13.5 billion m*/year flow unused to the Mediterranean sea
and the coastal lakes which are in direct connection with the sea, Part of this
water could and should be reused for irrigation purposes t0 overcome water
shortage in agricultural area. The use of saline water for irrigation is feasible,
however, when water is alternated or combined with good quality water supplies
{Abo Sedera, 1986 on pea, Shafshak, 1989 on broad bean and Abd El-Sayed ef
al., 1993 on sugar beet). This mixed water with different salinity levels will be
soon applied in both El-Salam and Nobaria canals to provides Sinai and North
coast with mixed irrigation water for the plantation of various crops. Broad bean
surely will be one of them due to its importance in the Egyptian diet.

In Egypt, broad bean is considered the principal winter leguminous crop
used as a source of food protein. The previous work revealed that irrigation of
broad bean water at 1500 ppm decreased seed germination, plant height, number
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of leaves, fresh weight and nitrogen content in plant foliage. but increased T 8.8
with every increase in the concentration of this water In addition. these crops
were completely dead when irmgated with salty water at 3000 ppm level of salts
after two months from sowing (Salem, 1974).

Hussain et af . (2002) working on wheal demonstrated that sced
germinating, plant height and grain vield progressively decreased with increased
level of salinity.

The present work has involved studics to have good knowledge and ful!
understand on the physical and chemical changes occurred in broad bean plants
from seceding to full maturity as result of using saline water in irmgation

MATERIALS AND METHODS

A pot experiment was conducted in the experimental farm of Faculty of
Agriculture, Al-Azhar University at Assiut to study the effect of irrigation with
saline drainage water on the growth, yield and chemical compaosition of broad
bean (Vicia faba, L.) cv. Giza planka. Pots were arranged in three replicates and
every replicate consisted of 6 pots where each pot contained three plants. The
design of the experiment was complete rardomized blocks. The used soil type
was sandy- loam. The saline water was brought from Karoun lake at El-fayoum
governorate at the concentration of 25000 ppm. This water was dituted to 1000,
2000 and 3000 ppm with tap water to have the required concentrations The
contro} pots were irrigated with tap water at the concentration of 260 ppm The
chemical analysis of the diluted saline water was done (Table 1) The soil used
wee clay loam. It's chemical and physical characteristics are presanted in Table
(2). Twenty seeds were sown per pot (30 cm diameter) on October 25" in the two
winter seasons of 2003/2004 and 2004/2005 Secedlings were thinned 1o three
plants per pot after 20 days from sowing Pols were irrigated every 12 days and
other agricultural practices took place whencver it was necessary Data were
recorded on 5 plants on the following items
1. Germination percentage was caleulated by using the following equation

Number of germinated sceds
Germination % = L - x 100
Total number of planted seeds

Table (1): Chemical analysis of the diluted salipe drainage water used in
irrigation { meq/L.)

.

retmens
(ppm)
260 ‘ 1IsTor P 1970 15 |11 (o2}
77 (03]

105| 02 [ 25 33
241 05 29 1 66 175.04

| 3000 ﬁ 1 |3ss;
* (SAR) = Sodium adsorption ratio
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Morphological characteristics of plant foliage. Plant height, number of
branches / plant, number of leaves/ plant, were determined on 5 plants taken
at 95 days after sowing,

Green pods yield and its components number of pods/ plant, number of

seeds/ pod, pods fresh weight/plant, and 100 — seed weight were weight in g .

Chemical constituents of greens eeds .

a. Total soluble solids were determined by abbe refractometer (A.O.A.C,,
1985).

b. Dry matter perceniage for produced seeds was determined by weight one
hundred g. of fresh seed then dried at 70°C ull constant weight was
reached. The results were calculated as g/100 g. fresh weight.

c. Total nitrogen, phosphours and potassium concentrations were determined
in dry matier of seeds as follows;

1. Total nitrogen was determined according to the micro- kjeldahl method
(A O.AC, 19895),

2. Phosphorus was determined colorimetrically uwsing the ascorbic acid
method (Matik, 1970).

3. Potassium was determined photometrically by using the flam
photometer method (Richard, 1954 ).

4. Total protein was determined after the method described by Ranganna
(1979).
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T oblained dale were statistically analyzed accoiding o Sncdecor and
Cochran {1982}

RESULTS

Germination percentage

The results of germination percentzge in the two seasons of the
experiment (Table 3} indicate that this percentage was not significantly affected
by irrigation with the iow concentration {1000 ppm ) of saline water meanwhiic a
general significant depression occurred with every increase in the following high
salinity concentrations.

Growth characteristics:

The effect of irrigation with saline water on the morphological
characteristics of plant in both seasons is shown in Table (3) . The results
indicated that plan fength, numbcr of branches per plant, number of leaves/plant
were not significantly affected by the irrigation with saline water up to 2000 ppm.
However, increasing the level of salinity up to 3000 ppm in irrigation water
significantly reduced these plant growth traits.

Pod Physical characteristics

The number of pod/ plant and pod fresh weight was not significantly
affected by the saline levels up to 2000 ppm (Table 3). When the level of salinity
was increased to 3000 ppm, a reduction was happened .

Table (3): Effect of irrigation with saline water on germination%, vegetative
growth trails as well as green pods yield and its compounents
during the two seasons of growth 2003/2004 and 2004/200S.

{2003/200.
559 | 8162 .
498 | 78.83 . 5.83
362 | 73.58 . 5.85
206 | 51.20 . 5.84

2.01 16.26 N.S.

{2004 /2005 season)
654 ; 8209 | 38.17 | 593
599 | 75.27 | 33.27 | 5.95
376 | 7024 1 2693 | 584
193 | 5102 | 1815 | 588

288 [ 1591 { 1406 | NS
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icerning the effect of irvigation with saline water on the number of
sp s oo 100-seei weight, these character, were not significantly affected by
T oseescoy e slat wveds up 1o the maic of (OUU, 100G and 3000 ppm.

Seed Chemical constifuents:

The data on pod T.8.8. in both seasons indicated that this charactenistic
was 1ncicased gradually with every increase in the concentration of saline water
(Tabkle 4y

"The obtained data on sced dry weight in the two seasons (Table 4)
demonstrated that his content was decreased with the increase of salinity levels.

The tesults of total N, P, K and Total protein content in the two scasons
showed that there were no significant differences existed due to the application of
the various levels of saline water (Table 4),

Table (4); Effect of irvigation with saline water on seed chemical constituents
mtwo mwth seasons of 2003/2004 and 2004/ 2005

% (g/mo [P% (g/wo
dry
wdﬂt) weight)
(20032004 season)
429 0.69
426 0.60
431 0.70
426 0.67

NS NS

{2004 2005 season)
4.16 0.65
4.16 065
412 0.65

DISCUSSION

Some data on broad bean placed this crop among the moderately
sensitive ones (Salem, 1974).

The effect of irrigation with the various concentrations of saline water on
either percent or rate of seed germination showed a significant reduction specially
at the higher levels over 1000 ppm. This drop may be due to the adverse action of
salts during the initial stages of germination on lowering synthesis and
enhancement of protein hydrolysis or 1o the decrease of water absorption as a
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result of the increase in soil solution osmotic pressure (El-Sharkawi and
Sprenguel, 1979; Bresler et al., 1982).

The growth parameters which were plant height number of branches and
leaves/plant and yield components i.e., number of pods/plant and fresh pods yield
/plant were not significantly affected up to 2000 ppm. However, significant drop
happened when the rates of salts were increased to 3000 ppm. This reduction may
occur from one or more reasons, Thus, these causes may inciude the plant
inability to adjust osmotic pressur, counteract ion toxicities, excessive energy
demand placed upon the metabolic machinery required for homeostatic systems
(Flowers et ai., 1977, Greenway and Munns, 1980), the injurious effect of
specific ions such as NaCl, CaCl; and NaSO, which inhibited the production of
chlorophyll and carotene in leaves, (Abo Sedera, 1985 and Shafshak, 1989) the
high sodium concentration that induce calcium and magnesium nutritional
deficiencies and influenced the respiratory pathways in roots (Abel and
Mackenzie, 1964), beside the fact that long term exposure of roots to high salt
concentrations make the plant suffer from drought (Bernstein, 1975). Later, in
more recent investigation another important reason may be added which point out
the minimization of photosynthesis that led to reduction in stomatal function that
led to stomatal limitations of CO, uptake (Pascal and Barbieri, 1995).

The chemical contents in the seed showed by the increase of salinity
levels significant increase in T.S.S., no materially change in N,P, K and total
protein and significant decrease in dry weight. The increase in T.S.S. may be
attributed to the effect of saline water on increasing the movement of soluble
solids to the plant and the conversion of insoluble compounds to simpler soluble
forms (Singh and Abrol, 1985).

‘The continuous decrease in seed dry weight with the increase in salinity
levels may be related to reduction in the amount of metabolites transiocated from
the leaves to the pod as a result of the decrease in photosynthetic capacity of
plants (Bernstein and Ayers, 1953; Osawa, 1961).

From this study, it is reasonable to recommend that broad bean must be
grown with the limit of 2000 ppm saline water.
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