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ABSTRACT: The present investigation was performed to evaluate the
response of potato plants to different levels of saline irrigation water i.e. 0.4,
1.5, 3.0, 4.5 dS m-'. Irrigation water was applied either once or twice a day
every:2 days in pots filled with sandy soil during fall 1998, 1999 and summer
seasons of 1999, 2000. Diamant cultivar was used. Salinity reduced the stem
length by increasing water salinity. The .average leaf area (cm ?) in the high
salinity EC 4.5 dS m-* decreased by 34.75, 35.82 and 34.82, 36.88 % less than
E.C.0.4 dS m-' during fall of 1998, 1999 and summer seasons of 1999 and
2000 respectively.

Twice irrigation treatment showed higher FW. and DW. of stems, leaves and
roots, also, showed more number of stems, and number of tubers, than once
irrigation. Both numbers of stems and leaves were reduced by increasing
water salinity. Higher salinity i.e. 3.0 or 4.5 dS m"' caused a significant
reduction in FW and DW for stems, leaves and roots in both fall and summer
seasons. Tuber weight decreased as salinity of water increased from 0.4 to
4.5dS m" by 17.81, 21.39 and 25.16, 33.85 % in both fall of 1998, 1999 and
summer of 1999, 2000 respectively.
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INTRODUCTION.

Potato is considered one of the main important vegetable crops for both
local consumption and export . It occupies the first rank as export crop
among the different vegetable crops in Egypt. About 200 thousand feddan
are cultivated in three seasons in the year. The total production of potato in
Egypt about two million tons yearly from which about 250 thousand tons are
exported to different markets such as England, West European countries and
some Arab countries. To face the increase in population in Egypt, there is a
great increase in the reclaimed land in the desert area, which have high
concentrations of saits in the soil. Although the river Nile is the main source
of irrigation in Egypt, nowadays water is not sufficient for irrigating the
cultivated area required for food production. Thus, it becomes important to
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look for another source of water that could be used for irrigation without
harmful effect on both soil and field crops. It has been suggested that beside
the Nile water, other sources such as ground water, drainage waters and the
mixture between them can be used.

Therefor, it is necessary to study the effect of different concentrations of
saline water on vegetative growth, yleld and quality of potato plants.

MATERIALS AND METHODS. ]

The present investigation was carried out at the experimental farm of
Vegetable Research Department of the Horticulture Research Institute,
Agriculture Research Center, Ministry of Agriculture at Dokki, Giza
governorate.

The experiments started on October 25 and 20 for both fall seasons of
1998 and 1999 respectively and on February 17 and 15 for both summer
seasons of 1999 and 2000 respectively. Diamant cultivar was used. The sand
culture technique (Hewitt 1952) was used in this investigation. The crude
sand was sieved through a 20-mesh sieve and then the sieved sand was
soaked for 3 days in 5 % hydrochloric acid. A current of tap waters was
subsequently used for washing the sand for 3 days to get rid of any soluble
salts; the sand was dried by air. Plastic pots of 40 centimeters in diameter
and 50 centimeters in depth were used; each pot was filled with 20-Kg .of
washed sand up to 5 centimeters from its upper edge. The field capacity of
the experimental soil was determined by the pressure cooker method at 1/3
atm. It was found to be 2.9 % on dry weight basis. The wilting point of this
soil was found to be 1.56 % as determined by the pressure membrane
apparatus at 15 atm. according to Israelson and Hanson (1980) Plants
irrigated with tap water till complete germination; (35 days after planting)
hence forward plants were irrigated with Hoagland nutrient solution
(Hoagland and Arnon 1950). Molar stock solutions of pure salts were
prepared separately using distilled water and kept for the preparation of
feeding solutions. Feeding nutrient solution was prepared just before
application to the pots by dilution with tap water.

four levels of salinity, E.C 0.4 as a control, 1.5, 3.0 and 4.5 dS m” were
used. Plants in each treatment were irrigated with one of the four mentioned
salinity levels either once or twice a day every two days, using the same
quantity of irrigation water. The amount of irrigation water was added to refill
the profile to the field capacity again. The saline water was prepared by
dissolving NaCl and CaCI2 salts in a ratio of 1: 1 Na: Ca.

At 75 days after planting (DAP), four plants from each treatment were
taken to determine plant height, leaf area, number of main stem, number of
leaves, length of roots, fresh and dry weight of stems. Leaves, and roots.

Harvesting was conducted on February 8, and & for the fall seasons of
1998 and 1999 respectively. and June 6 and 5 for the summer seasons of
1999 and 2000 respectively, thereafter, yield (as number and weight of tubers
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per plant) was determined on four plants from each replicate i.e. 32 plants
from each treatment.

Complete randomized blocks in factorial design were used with four
replicates; each experimental unit contained 8 pots. Data was statistically
analyzed using the analysis of variance according to Snedicor and Cochran
(1981). Least significant difference (LSD) test at 5§ % level was used to verify
differences between treatments mean data.

RESULTS AND DISCUSSION.

1-Plant height.

Regarding the effect of salinity on plant height results were shown in
Table (1).

It could be observed that the difference between the irrigation frequencies
was significant in both fall seasons, while that in both summer seasons was
not significant.

The presented data clearly indicate that the average plant height with 0.4
dS m-' level significantly surpassed that with 4.5 dS m-' by 20.85, and 21.55
% in both fall seasons of 1998 and 1999 respectively. Similar results were
shown in summer seasons, the average plant height with 0.4 dS m-
significantly surpassed that of the 4.5 dS m-' by 33.92 and 34.14% in both
summer seasons of 1999 and 2000 respectively.

The interaction between salinity levels and irrigation frequency had no
statistical significant effect on the plant height in both fall and summer
seasons.

The depression effect of salinity on plant height could be attributed to the
reduction in cell number, cell enlargement and cell size of the intercellular
space per unit area (Strogonov 1962). These results were in agreement with .
those reported by Bruns and Caesar (1990) who found that irrigation potato
plants with saline water decreased plant height. Also, similar finding was
obtained by Levy (1992), Mangal et al (1993) Heuer and Nadler (1995), Barakat
~ {(1996), EL-Khattib (1996) and Evers et al (1999) who reported that salinity

decreased plant height.

The observed reduction in growth under high salinity levels may be due to -
the inhibition of both merestimatic activity and elongation of cell, Niemen
(1965). It can be also added that the reduction in plant height might be due to
the disturbance in metabolic activities, which might be affected by the
decrease in water absorption and disturbance of mineral balance or
absorption and utilization together, EL-Nimr (1986).

2- Leaf area.

Regarding the effect of irrigation frequency on leaf area, twice irrigation
increased this character significantly through the1998 and 1999 fall seasons
and 1999 summer season only (Table 2).
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The different concentrations of saline water, which were used for
irrigating potato plants, had a negative significant effect on leaf area in both
fall and summer seasons.

The average leaf area with highest salinity 4 5 dS m-' were 34.75 and
35.82% less than that shown in the 0.4 dS m”(Control) in both two-fall
seasons 1998 and 1999 respectively (Table 2). The same results were
obtained in both summer seasons; the data showed that the depressuve
effect on leaf area was 34.82 and 36 88% in the high salinity 4.5 dS m™ less
than that shown in the 0.4 dS m™ in both summer seasons 1999 and 2000
respectively.

The depressing effect of salinity on leaf area or leaf size might be
attributed to the reduction in cell enlargement and the size of the intercellular
space per unit area (Strogonov 1962). In this respect Bilski et al (1988), Levy
et al (1988), Heuer and Nadler (1995) and Karam et al (1998) observed that.
leaf area of potato plants was reduced by increasing salinity level.

The interaction effect of irrigation frequencies and saline concentration
was significant in both fall seasons, whereas it did not reach to a significant
level in both summer seasons.

Table 1: Stem length (plant height cm) as affected by irrigation frequency and
salinity concentrations at 75 days after planting during fall of 1998
and 1999 and summer seasons of 1999 and 2000.

Seasons Fall Summer
Years 1998 1999 1999 . 2000
Irrigation frequency_
Once 48.56 46.44 41.25 39.05
Twice . 50.63 48.44 42.69 40.28
Salinity concentration . .
E.C.dS m-' 0.4 _52.38 50.25 45.00 43.54
1.5 54.88 52.88 46.88 43.53
3.0 47.75 ) 45.50 40.50 37.15 -
4.5 43.38 4113 35.50 34.45
Interaction
Irrigation once
E.C.dS m- 0.4 51.75 | 49.50 44.50 42.20
1.5 54.00 52.00 46.00 44.00
3.0 46.00 44.00 39.50 36.40
* 45 42.50 40.25 35.00 33.60
Irrigation fwice
E.C.dS m-! 0.4 53.00 51.00 45.50 44.88
1.5 55.75 §3.75 47.75 43.05
3.0 49.50 47.00 41.50 37.90
4.5 44.25 42.00 36.00 35.30
L.S.D.5%
Fall Summer
1998 1999 1999 2000
Irrigation frequency 0.87 083 N. S. N. S.
Salinity concentration 1.23 11 2,23 2.30

Irrigation x salinity N. S. N.S. N. S. N. S.
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Table 2: Leaf area (cm?./ plant) as affected by irrigation frequency and salinity ‘
concentrations at 75 days after planting during fall of 1998 and 1999
and summer seasons of 1999 and 2000.

Seasons Falt Summer
Years 1998 1999 1899 2000
Irrigation frequency .
Once 924.98 905.43 895.58 870.55
Twice 980.28 957.79 915.21 883.69
Salinity concentration
E.C. dS m-! 0.4 1065.90 1051.35 1001.73 990.7Q
1.5 1107.65 1094.60 1070.18 995.30
3.0 941.51 905.80 896.80 - 863.25
4.5 695.45 674.68 652.88 625.24
Interaction
Irrigation once
E.C. dS m-! 0.4 1001.70 1000.50 995.90 985.90
1.5 1080.10 1070.00 1050.60 990.50
3.0 932.71 901.10 891.30 860.50
4.5 685.41 650.10 644.51 645.30
Irrigation twice
E.C.dSm-' 0.4 1130.10 1102.20 1007.55 995.50
1.5 1135.20 1119.20 1089.75 1000.10
3.0 950.30 910.50 902.30 866.00
. 4.5 705.50 699.25 661.25 673.18
L.S.D. 5%
Fall Summer
1998 : 1999 1999 2000
irrigation frequency 9.92 21.14 16.18 N.S.
Salinity - 14.03 29.88 22.88 18.94
Irrigation x salinity 19.84 42.26 N. S. N.S.

3 - Number of main stems.

The irrigation frequencies had no significant effect on number of main
stems in both fall and summer seasons.

Concerning the effect of salinity concentrations, the data indicated a
significant reduction effect on number of main stems per plant in both fall
seasons, whereas it did not reach a significant level in both two-summer
seasons. Thus, these results of fall seasons are in agreement of those of
Salisikala and Prasad (1994), Heuer and Nadler (1995) and EL-Kattib (1996)
indicated that salinity reduced the number of main stems per potato plant.
On the contrary Levy (1992), Mangal et al (1993) and Nadier and Heuer (1995)
reported that average number of stems per plant was not affected by salinity..
E.C 0.4 dS m” produced 20.7, 25. 0 15.7 and 14.2% more number of stems as
compared to those of 4.5 dS m™ during 1998, 1999, 1999 and 2000 years,
respectively (Table3).The interaction effect between irrigation frequencies
and different saline water levels did not reach to a significant level in both fali
and summer seasons.
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fable 3: Effect of irrigation frequency and concentration 6_f saline water on number of stems, number of
leaves, and roots length of potato plants at 75 days after planting during fall of 1998 and 1999 and
summer of 1999 and 2000.

Once irvigation Twice imigation Average Average
E.C.dS.m-\
Seasons | Years 04 1.5 3.0 45 04 1.5 - 3.0 45 04 1.5 30 4.5 Once Twice
Number of main stems.

Fall 1998 §.00 5.00 4.25 425 §.25 5.25 4.25 428 5.13 513 4.25 4.25 4.63 4.75
1996 5.00 5.00 4.00 4.00 5.00 5.00 400 | 4.00 5.00 5.00 4.00 4.00 4.50 4.50

Summer | 1939 4.25 4.5 400 400 5.00 5.00 4,00 4.00 4683 463 4.00 4.00 413 4.50

2000 4.00 4,00 3.50 3.50 4.00 4.00 3,50 3.50 400 | 400 3.50 3.50 3.75 375
) Number of leaves.
Fall 1998 40.00 41.78 38,00 33.50 41.00 42.50 38.00 35.00 40.50. 40.13 3850 | 3425 38.31 3838
1999 38.00 40.00 35.75 31.00 38.50 41.25 36.75 32.50 38.25 40.63 3825 | N5 36.19 31.25
Summer | 1999 33,00 34.50 29.50 24.50 35.50 36.00 30.50 25.75 34,25 3525 30.00 2513 30.38 31.94
2000 32.25 33.00 28.50 26.50 33.00 34.25 29,00 25.00 32.63 .63 28.75 | 25.75 | 30.06 0.3

Roots length.

Fait 1998 | 46.68 4735 a1.15% .90 469 47.58 1.4 35.38 46.80 47.46 1.29 3514 | 4252 4283
1999 44.85 46.58 3948 3278 45.20 45.20 39.70 | 33.68 45.03 46.04 39.59 33123 | 4092 41.02

Summer | 1999 37.65 40.80 3460 20.50 41.80 4260 3520 29.90 .13 4.70 34.90 2070 | 3564 | 37.38
2000 37.10 7.9 32.10 28.00 38.00 38.30 33.40 28.90 31.56 38.10 32.75 2845 | 33.78 34.65

L.S0.5%
Number of main stems. Number of leaves. Roots length.
Fall Summer Fall Summer Fall Summer
1998 1999 1999 2000 1998 1999 1999 2000 1998 1995 1999 2000
Salinity. 060 078 NS. NS - 192 155 148 186 199 192 225 093
Irrigation frequency. NS. NS. NS. NS NS, 110 105 NS NS. NS 15 0.66
Salinity x rigation frequency. NS. NS. NS. NS NS. NS. NS NS NS. NS. NS NS
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4-Number of leaves per plant.

Using twice irrigation per day resulting in increasing average leaf number
significantly in 1999 of both fall and summer seasons. In other words,
applying twice irrigations a day was more useful on number of leaves than
irrigation once a day.

It is clear that the high salinity level was significantly lower in leaf number
‘in comparison with those in the other salinity treatments.

The average leaf number in the high salinity E C 4.5 dS m™ Was 11.03 and
12.41% less than that shown in the E.C 3. 0 dS m™ and the latter was 4.06 and
10.78% less than that in the E.C 1.5 dS m™ in both fall seasons 1998 and 1999
respectively. The same results obtained in both two—summer soasons, the
average leaf number in the high salimty E.C 4.5 dS m™ was 16.20 and 10.43%
less than shown in E.C 3.0 ds m" and the latter was 14.89 and 14.51% less
than that in the E.C 1.5 ds m” in both two seasons 1999, and 2000
respectively.

The interaction effect between irrigation frequencies and salinity
concentrations did not reach to a significant level through both two falls and
summer seasons. These results were in agreement with those obtained by
several investigators such as Bliski et a/ (1988), Levy et al (1988) and Mangal
etal(1 993).

5- Length of roots.

it is clear that the irrigation frequency had significant effect on root length
in both two fall seasons, whereas in summer season the effect was not
significant. Results cleared that twice irrigation frequency produced the
highest value of root length through the fall and summer seasons.

Concerning the effect of different saline water concentrations on potato
root length, the data indicated a significant reduction with increasing of
salinity concentrations in both fall and summer seasons.

The average length of root in the high salinity IeveI i.e. 4.5 dS m' was
significantly depressed than that in the E.C 0.4 dS m’ ' (Control) by 24.91 and
26.20% in both fall seasons 1998 and 1999 respectively. The same results
obtained in both two-summer seasons, the average root length in the hlgh
salinity E.C 4.5 dS m™ was 21.28 and 24.23% less than the E.C 0.4 dS m"
both summer seasons 1999 and 2000, respectively.

From the previous results, it could be concluded that root length in
summer was more sensitive to salinity hazard than fall seasons. E.C 4.5 dS
m was the most harmful concentration on root length whereas E.C 1.5 dS
m” was the most beneficial concentration on root length in both fall and
summer seasons. The decrease in root iength with increasing salinity may be
due to the increase in osmotic pressure of soil solution with corresponding
decrease in available water in addition to the toxic effect of sodium ion.
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The interaction effect between irrigation frequencies and salinity levels
was not significant in both fall and summer seasons. These results were in
agreement with those obtained by AlL-Hagdow (1999) who indicated that
increasing salinity decreased the root length .

6 — Fresh and dry weight of stems.

It is evident that irrigation twice a day produced higher fresh and dry
weight of stems as compared to irrigation once a day in both fall and summer
* seasons, (Tables 4&5).

On the other hand, the highest concentration of saline water significantly
decreased fresh and dry welght of stems whereas the lowest salinity
concentration E.C 1.5 dS m™ had a significant increasing effect on fresh and
dry weight of stems in both fall and summer seasons.

The interaction effect between irrigation frequencies and salinity
concentration had significant effect on dry weight of stem in both fall and
summer seasons.

7- Fresh and dry weight of leaves.

Twice irrigation a day increased leaves fresh and dry weight over once
irrigation a day in both fall and summer seasons. ,

High salinity E.C 4.5 dS m-' had a negative effect on the leaves fresh and
dry weight, also E.C 3.0 dS m™ of salinity caused a significant reduction in
leaf fresh and dry weight in both fall and summer seasons (Tables 4 & 5). In
this regard Bilskl et al (1988), Heuer and Nadler (1995) and EL-Khattib (1996)
indicated that increasing salinity caused a significant decrease in leaves
fresh and dry weight of potato plants.

The interaction between irrigation frequencies and salinity level was not
significant in both fall and summer seasons.

8 — Fresh and dry weight of roots.

Concerning the effect of irrigation frequencles and salinity levels on fresh
and dry weight of roots, resuits presented in Tables (4 & 5) show that twice
irrigation frequency resulted in significantly higher fresh and dry weight of
roots comparing to once |rr|gat|on in both fall and summer seasons.

High salinity E.C 4.5 dS m" significantly decreased fresh and dry weight
of roots as compared to low salmlty concentratlon E.C1.5dS m™ in both fall -
and summer seasons.

The' interaction effect between |rr|gat|on frequencnes and salinity levels
was significant in both two fall seasons and in summer of 1999 only. In this
respect the previous studies indicated that salinity reduced roots fresh
weight (Morpurgo and Silva 1987) roots dry weight (Salsikala and Prasad
1994) and both root fresh and dry weight (Barakat 1996, Kalifa 1997, and
Alhagdow et al 1999).
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Table 4: Effect of irrigation frequency and concentration of saline water on fresh weight of stems, leaves,
and roots of potato plants at 75 days after planting during fall of 1998 and 1999 and summer of 1999

and 2000.
Once lrrigation Twice lIrrigation Average ' Average
ECdSm
Sewsons | Yeas |04 |15 [30 [45 JO04 |15 [0 |45 04[5  [30 45 ] Once | Twice
‘ Fresh weight of Stems.

Fall 1998 | 39.26 | 3990 | 2835 [ 2650 | 3825 | 4140 | 3405 | 2830 | 3877 [ 4065 | 870 | %0 | NW | WS

1999 | 3540 | 3880 | 2122 | 2438 | MO0 4029 [ 2080 | 2680 | 3470 | 2955 | 2851 | 2659 |45 [ an

Summer [ 1908 | 3333 (3765 2610 | N2 [ 453 [J9M4 [ 2858 2558 393 [3839 [ | 442 | N8 | MK

000 13340 {3092 (2510 (2210 [ %20 | 3810 | 2660 | 2420 [ 3465 |61 | 2585 | A5 | B | N

Fresh weight of leaves.

Fall 1998 | 5491 [ 5726 | 4459 [ 3332 | 5745 | 5867 {47132 | %99 | 5618 | 5197 % MW 4752 | 499

1999 | 5309 5637 4365 | 3080 | 5577 | 6741 | 4630 [ 3532 | 5443 | 5659 | 4498 | 3306 | 4598 | 48.75

Summer | 1999 | §1.27 | 5647 | 4280 | 3125 | 5399 | 5656 | 4544 | M40 | 5263 [ 5602 4412 [ 3283 | 4520 | 4160

2000 | 5085 |S211 |41.20 | 2061 | 5220 | 8320 | 433 [ 3390 | 5158 [ 5266 | 4226 | 376 | 4347 {4565

Fresh weight of roots

Fall 1998 | 4659 | 4893 | 4099 | 3834 [ 4988 | 5166 | 4473 | 4106 | 4824 | 5030 | 4286 | 400 | 4396 | 468)

1999 [ 4320 (4540 13890 | 05 | 4660 | 4810 | 4105 | 3507 | 4423 | 4510 | 3958 | B8 | 4087 | 4286

Summer | 1999 | 3947 | 4070 | 3553 | 458 | 4355 | 4459 | 3839 [ 3559 | 4136 [ 4315 [ 3696 (3508 | 375 | 4083

000 (4096 | 4190 | 30 | NA2 | A% | 400 | 3842 | M3 ATt | 4255 ) 3661 | 3383 | 3T | N8

L.SD.5%
Fresh.weight of stems. Fresh weight of leaves, Fresh weight of roots.
Fali Summer Falt Summer Fall Summer
1938 1999 1999 2000 1998 1999 1999 2000 1998 1999 1993 2000
Salinity 068 233 1.22 074 094 148 150 152 15 226 172 192
irrigation frequency 048 085 086 05 066 105 107 107 142 159 122 1%

Salinity x Inigation frequency. 0.96 N.S. NS. 105 NS NS. NS. NS NS. NS. NS. NS
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Table 5: Effect of irrigation frequency and concentration of saline water on dry weight of stems, leaves, and
roots of potato plants at 75 days after planting during fall of 1998 and 1999 and summer of 1999 and

2000.
Once Irigation Twice Imigation Average. Average.
EC.dSm
Seasons |Years |04 [15 30 T45 Jo4 (45 30 [45 Jo4 [15 |30 {45 | Once | Twice
Dry weight of stems.

Faf 1998 | 470 | 48 49 | At (48 (S04 382 (345 (AT (500 (386 (3N (406 | 4D

1999 |43 | 4TT 335 (300 [ 448 [ A6 [ 367 (3N (442 [ 48T (A5t A5 AT 4N

Summer [ 1989 1387 | 428 |32 1286 (464 (482 (352 | 345 14N (454 |33 pA0 (38 |4

000 | 400 |4 32 129 G460 [ AT6 1353 1320 (4N 1450 (362 A0 [ 3M | 402

Dry weight ofleaves.

Fal 1988 879 (916 (743 |533 |92 |83 |15 |51 | S00 (92 (735 §5%5 ‘7.60 189

1909 [ 849 1902 1698 [543 (892 (98, 174 (665 (871 1942 |70 1588 |40 |05

Summer. 1989 [ 821 (888 | 685 545 [864 (805 [(T7T |55 (84} (8% |'M (8% |1 |15

20 84 (855 (672 |50 861 (880 AT S50 652 868 (695 5% [7118 |18

Dry weight of 1005,

Fal 98 | WM | B0 |21 |28 | 54 [ T 1387 [ 1273 | 1485 | 1559 11329 | 1247 | 1363 | 1452

1989 | 1339 [ 1398 | 1081 | 1143 | 1445 | 1481 {1280 | 1185 | 1382 | 1445 | 1231 ) 16T | 1267 | 1380

Summer | 1899 | 1214 1293 [ 1101 | 1072 [ 1350 | 1385 [ 1180 | 1103 [1282 [ 1339 | 1146 | 1088 | 1170 | 1257

000 | 1205 | 1238 | 1100 | 1052 (1390 | 1342 | 1130 {1051 1258 | 1290 | 145 ] 1051 | 1149 | 1208

© LSD. 5%
Dry weight of stems. Dry weight of leaves. Dry weight of roots.
Fall Summer Fall Summer Fall Summer
1998 1999 1909 2000 1998 1999 1999 2000 1998 1999 1999 2000
Salinity. 007 005 006 02 016 048 04 007 010 010 060 047
Imigation frequency. 005 003 004 017 011.03 031 005 0.07 007 042 033

Salinity x Imigation frequency. 011 007 0.08 0.34 NS 067 NS 01 014 014 084 NS,
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9 - Number of tubers. :

Irrigation of potato plants with- high saline water E.C4.5 ds m™? caused a
dramatic reduction in the number of tubers per plant in both fall and summer
seasons (Table 6 and Fig. 1) .In this concern Yadav and Paliwal (1990),
Mangal et a/ (1993) and Barakat (1996) reported that salinity reduced the
tuber number per plant.

The interaction between irrigation frequency and salinity levels did not
show a significant effect on the number of tubers per plant in both fall and
summer seasons. ‘ ’

" 10 - Fresh weight of tubers.

Twice irrigation frequencies produced significantly a higher tubers fresh
weight per plant comparing with once irrigation in both fall and summer
seasons (Table 6 and Fig. 2)

The effect of salinity concentration on tuber fresh weight shows a reverse
relaglonshlp between salinity concentrations and tuber fresh weight per
plant. This means that the highest salinity concentration produced the lowest
tuber yield. E.C 4.5 dS m™ was the most harmful concentration to tuber fresh
weight. This reduction may be due to the depression in average tuber weight
and number of tubers per plant (Barakat 1996).

The average tuber fresh weight per plant in the high salinity E.C 4.5 dS m
was 17.81, 21.39, 25.16 and 33.85% less than that shown in the E.C04dSm™”
in both fall and summer seasons respectively. E.C 1.5 dS m” produced 28.37,
30.96, 35. 62 and 53.39% more tuber fresh weight as compared to those of E.C
45 dS m’ during 1998, 1999, 1999 and 2000 years, respectively. These
‘results are similar to those stated by Levy et a/ (1988), Abdullah and Ahmad
(1990), Bruns and Caesar (1990), Chaubhan et a/_(1990), Yadav and Paliwal
(1990), Chauhan et al (1992), Levy et al (1992), Hoorn et al (1993), Mangal et al
(1993), Nadler and Heuer (1995), Barakat (1996), EL-Khattib (1996), and Karam
etal (1997 and 1998),) who indicated that salmlty reduced the potato tuber
yield. _
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Table 6: Effect of irrigation frequency and concentration of saline water on number of tubers per plant and
tuber fresh weight of potato plants during fall of 1998 and 1999 and summer of 1998 and 2000.

Onee Imigation Twice Imigation Average Average
EC. dSm-
Seasons [Yeas {04 15 {30 (45 Jo4 15 3 {45 (o4 15 T30 J45 - [Onee |Twke
' Number of fubers per plant.

Fal 1990 [ 726 | 780 [625 (628 (750 800 |65 650 (7% [175 [6M 6N |6 [N
1999 [ 650 [700 [550 [550 (650 |72 (6% 600 |650 [743 [5M [5M5 6N} | 6N
Summer | 193 | 650 j 650 (580 500 | 830 {650 (550 [S00 650 -[650 |550 |50 |58 |58
000 (60 (6N (5% (SO0 (600 (625 580 (800 (600 |64 ) 550 | 500 563 |58
Tuber fresh weight per plant,
Fal 1990 | 22040 | 24303 | 21495 | 18350 | 23726 | 24005 | 21920 | 19080 | 2398 | 2604 | 217.08 | 19165 | 21765 | 2268
1999 | 760 | 2670 | 0125 | 67.45 | 23504 | 20006 |.208.05 | 18865 | 2632 | 3298 | 0525 | 170 [ 20318 | 806
Summer | 1999 - | 20635 | 20884 | 17959 | 14336 | 21084 | 2484 | 19879 | 16886 | 20860 | 172 | 18846 | 156.11 | 18455 | 138.%5
000 | AN | 2510 | 17830 | 248 | 641 | 2040 | 19630 | 12820 | 20461 | 20780 | 18700 | 1354 | 18230 | 18533

LSD.5%
Number of tubers per plant. Tuber fresh weight per plant .
Fall Summer Fal Summer
199 1999 1999 2000 198 1999 1959 2000
Salinlty. 082 076 065 08 - W %Y
Imigation frequency. ~ NS. NS. NS, NS 18 283 280 168

Salinity x [migation NS, NS. NS. NS 358 5% 580 N
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Fig. (1). Effect of irrigation frequency with different concentrations of saline
water on number of tuber per plant during fall 1998 and 1999 (A) and summer
1999 and 2000 (B) seasons.
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Fig. (2). Effect of irrigation frequency with different concentrations of saline
water on tuber fresh weight gm./ plant during fall 1998 and 1999 (A) and
summer 1999 and 2000 (B) seasons.
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