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ABSTRACT

Two field experiments were carried out during the summer seasons of
2000 and 2001. The objective of this study was to investigate the effects of
soil water matric potential (SWMP) treatments (-35, -45, -55, -65 and -75 J.kg’
") on vegetative growth, yield and quality of the two potato cultivars Diamont
and Draga. The obtained results of the two seasons showed that irrigation at -
95 J.kg" was superior and significantly increased plant height, leaf area,
foliage fresh and dry weights, average tuber weight and tuber yield, compared
with the other four SWMP treatments. Results showed also that the lowest
SWMP (-75 J.kg™) decreased the previous mentioned parameters more than
the highest one (-35 J.kg™). Dry matter, starch and specific gravity of tubers
increased significantly as the SWMP treatments decreased, while total sugars
decreased by increasing SWMP. There were some insignificant differences on
nitrogen, phosphorus and potassium contents due to SWMP treatments. The
cultivar Diamont showed higher mean values of plant height, leaf area, foliage
fresh and dry weights, average tuber weight and total tuber yield, compared
with Draga cultivar. Tubers’ quality;in terms of dry matter, starch, total sugars
and nitrogen contents; appeared significantly better for Diamont than Draga.
The greatest response in terms of vegetative growth, yield and quality of
potato were obtained when Diamont cultivar was irrigated at -55 J.kg”' SWMP

INTRODUCTION

Potato (Solanum tuberosum, L.) is one of the most important vegetable
crops in Egypt for local consumption and exportation. It is a heat and drought
sensitive crop; which in hot climates, usually, requires large water applications
for optimum production (Shalhevet et al., 1983). Any delay in irrigation timing
or insufficient water supply results in water stress and yield reduction;
whereas, too frequent irrigation or adding excessive amounts of water result in
water losses and / or yield reduction (Vanloon, 1981; Abo-Hussein, 1995:
Feibert et al., 1998 and Hodges, 1999). Thus, an adequate water supply is
required for high yield and quality of potato. Measurement of soil water
content is perhaps the most obvious method for scheduling irrigation
management. The measurement of soil water matric potential is probably a
better indication of plants needs for irrigation, since it estimates the
differences in matric potential between the soil and the plants that must be
overcomed by plants to take up water. Furthermore, the relationship between
crop growth and soil water matric potential in the soil is independent of soil
texture (Doorenbos and Pruitt, 1975). Most researches on irrigation
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management for potato production delt with soil water content (Miller and
Martin, 1983, Silva et al. 1991; Stark et al, 1993; Feibert et al., 1998: and
Roth and Albrecht, 1999). However, few studies examined the soil water
matric potential (SWMP) to define potato water requirements for a maximum
production (Ghoneim et al, 1974; Holder and Cary, 1984; Lynch and Tai,
1989; Bedawy and Porter,1998 and Shae et al., 1999).

Differences in irrigation treatments among potato cultivars were studied by
Lynch and Tai (1989), Levy (1992), Porter and Bedaiwy(1998), Steyn et
al.,(1998) and Werner et al., (1998). In newly reclaimed sandy soils in Egypt,
the growers use the modern irrigation systems (trickle, mini-sprinklers and
sprinkler), whereas, in Delta and Nile valley they, still, use surface irrigation. In
an attempt to improve the surface irrigation, tensiometers were used to
measure the soil matric potential to define the proper timing of irrigation. The
method is simple to operate since it requires only a periodic reading and
recording of data.. The objectives of this work were to determine the optimum
soil water matric potential and to study its effects on growth, yield and quality
of two potato cultivars. :

MATERIALS AND METHODS

Two field experiments were carried out during the summer seasons of
2000 and 2001 at Shobrakheet region, Behera governorate. Each experiment
included 10 treatments; consisting of the combinations among five irrigation
treatments and two potato cultivars. The irrigation treatments: i.e. soil water
matric potential (SWMP); were -35, -45, -55, -65 and -75 J kg™ . It is known
that soil at a high SWMP contains more water than a soil at a low SWMP. The
two cultivars were Diamont and Draga. Seed potato pieces of the two cultivars
were planted in ridges, 70 cm wide and 5 m long and spaced at 25 cm apart
on January 25 and 30 in 2000 and 2001, respectively. Each treatment
consisted of 4 rows. The experimental layout was a split-plots in a randomized
complete blocks design with three replications. The five irrigation treatments
were randomly distributed in the main plots; whereas, the two cultivars were
randomized in the sub- plots. All experimental units received one irrigation (28
days after planting), and then tensiometers were properly inserted into the soil
of each treatment at equal depths (20 cm) and in different spots. Plants were
thus irrigated at different time-intervals according to the readings of soil water
matric potential of the tensiometers, using a surface irrigation system. When
the tensiometer's reading reached the SWMP value of a particular treatment,
irrigation water was applied till the soil reached its saturation capacity. Guard
rows were left between each two adjacent experimental units. All treatments
received 450 kg calcium superphosphte (15.5% P, Os), 500 kg ammonium
sulphate (20.5 % N) and 150kg potassium sulphate (48 % K,O) fed™.
Superphosphate was applied pre-sowing date; whereas ammonium sulphate
and potassium sulphate were added in two equal portions, i.e. at6 and 9
weeks after planting. All other cultural practices were adopted whenever they
were necessary and as commonly recommended in the commercial
production of potatoes.
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The following data were recorded:

1- Vegetative growth: Ten randomly selected plants were chosen from the
first two rows of each treatment; 90 days after planting, to determine plant
height (cm), number of main stems plant” leaf area(m?), and foliage fresh
and dry weights plant™.

2- Tuber’s yield: At harvest: 120 days after sowing, tubers of the third and
fourth rows of each treatment were harvested and weighed. Average
tuber's weight, total yield plant™ and total yield fed 'were calculated.

3- Tuber's quality: Atharvest: 120 days after planting, tuber’s samples were
saved, washed, dried at 70° C to a constant weight to determine dry
matter content (%) then ground to determine total N content, as described
by Chapman and Pratt(1961).Phosphorus content was determined as
outlined by Allen (1959) and potassium content was determined by the
flame photometer method, according to Pipper (1950).Starch (%) and total
sugars (%) were determined according to the methods of the A.O.A.C.
(1992). Specific gravity of tubers was determined by weight in air/weight in
water method.

Prior to conducting the experiments, soil samples of the upper 25 cm
layer were collected, and physically and chemically analyzed according to the
published procedures ( Black, 1965). The physical and chemical properties of
the soil during the two seasons were as follow:

Seasane Physical properties Chemical properties

Sand Silt | Clay| Texture | Ecdsm™| pH| N% | Pppm]| K Ppm
2000 221 34.08 | 43.81| Clay loam 2.34 8.06| 0.082 21 191
2001 2243 | 34.64 | 42.93| Clay loam 2.21 7.91] 0093 16 208

All obtained data were statistically analyzed using Costat software
(1985). Comparisons among the means of the various treatments were
performed, using the revised least significant difference procedure at P=0.05
level, as illustrated by EL-Rawy and Khalf-Allah (1980).

RESULTS AND DISCUSSION
I- Vegetative growth:

The effects of soil water matric potential (SWMP) on the vegetative growth
characters of potatoes are presented in Table (1). Irrespective of number of
main stems plant’, other vegetative growth characters were significantly
affected as a result of SWMP treatments. The results indicated that irrigation
at SWMP (-55 J.kg™") showed higher mean values of plant height, leaf area
and foliage fresh and dry weights than those of the other four SWMP levels in
both seasons. The results indicated also that the lowest SWMP (-75 J kg™
decreased the vegetative growth characters more than the highest SWMP (-
35J.kg"). Water deficit reduced plant growth by reducing photosynthesis
through the reduction of leaf area, foliage weight, closure of stomata and
decreasing the efficiency of carbon fixation. Furthermore, ions uptake might
also be reduced as a result of low movement of minerals in dry soils (Vanloon,
1981 and Krammer, 1983). Similar trends were reported by Ghoneim et al.,
(1974) Lipe and Wendt (1978), Holder and Cary (1984), Lynch and Tai (1989),
Stark (1993), Steyn et al.,(1998) and Hodges (1999). Similar results were also
noticed by Gabr et al., (2000) on peas.

1214



Sizl

‘siajoeiey ymoib annelaban pauojuaw snojasid sy} jo sanjea
ueaw isaybiy auyy papiooals ( BYT gg-) 1e uoneBbiul yum Jeagno juowelq
Buimolb jo uoneulguiod Juswieal) sy ‘pajoaye Ajueouiubls jou Sem L_1un=,*|d
SLW3)S Uiew JO Jaquinu ‘JaAamoH (zZ 9|geL) suoseas yloq ui juesyiubis aam
syyBiam Aip pue ysal abeijo) pue ‘eale jes| ‘Wybiay jueld uo sieayno ojejed
pue s|eA3] dIWMS Jusiayip By} usamiag uonoelSlul 8U) JO S10848 Byl

(8661) 12 10 Jousap pue (8661) ‘Je 8 0sauIND '(8661)
‘le 18 uka1s ‘(g661) Bieg pue uges (0661) UEN pue JB|IIN ‘(6861 Pue 8861)
18] pue youA Jo asoy) yum juswaalbe ul aie synsal psulelgo syl ‘sainjesy
onauab Jiay) 0) paje|al 8q PIN0O SIBAIND PaISe) OM) 8y} JO Sisjoeieyd ymmolb
anyejaban ayj uo seoualayip pejosiep syl euip Apueoyiubis jou pip | jueid
SW3)S UIBW JO Jaquinu ‘JaAamoH “Jeanno ebeig jo asoyl uey) sybiem Aip
pue ysay} abeljo; pue eale Jea| ybiay jueid jo saniea uesw Jaybiy pamoys
JBAI}ND JuOLLEI] "SUOSEDS Yl0oq Ul siajoeieyo ymolb sanejsban siauy ul pasayip
Apueoyiubis sieayno ojejod jeyy psjedipul (L) 2)qel ul psjussaid ejeqg

-Jueayiubis JON="S'N »
IVZ |¥29l |[2200 | SN |25t |€ce |vSvL [8200 [ SN [¢eg2 50018 Q'S
€€°Z€ D0'L0Z |88Z0 | G |OOGE |08 BE [CE¥IZ (€260 | 952 |00ty | EBeig
99°Ly 99'82Z [LLE0 | L'E |99°8E |0OELY |00°LPZ [9GE€'0 | 9S'E€ [00°9F Moweld Gl

99v¥ PO'SEZ |CEE0 | S [99'L¥ |€5by 99'GET |6GE0 | €9 |S9'6v | EBERIQ
99'0S5 {99892 |Z9E0 | €€ |00%P |€EZS O'ELZ [€6E0 | OF'E |99'ES MOWEl] 59

€8Sy £E1SZ |OVE0 | 9Z [99°SF |€ESy OZTHZ [89€0 | €9 |99'6v | ebeig
64°LS |002/Z [69E°0 | €€ |99°9F |EEPG [EE6LZ |66E0 | 09'C |€E'PS MOWeEIQ GG

0Z'L¥ 99622 |22€0 | ST |ECLP |ECEY [ECTET [€GE0 | €62 |€€Ly | ebrig
€L'GY [EEOVE [LPE0 | 2€ |00Ck |OLLS [EE'ESE |18E0 | ECE [CO'LS MOWweEl] S

04'8€ 9901Z |90€0 | 2 |99'8E |08'L¥ 009ZZ |I¥E0 | €42 |00'9v | ebeig
€66y 99°LE2 [LEE0 | 2€ [99°0v |0L'LS 100092 |L9€°0 | 0S'E |[€E'8y MOWeEI] GE
/60 |SEY [#100 [ 'SN [890 |SO'L |69 [6L00 | SN | 960 0018 'a'sM
vG Ly [£SGZZ |8LE0 | 2SC |9vOv |v6Zy [90°0EZ [8VED | 29T [EL'Ov | ebes
6Ly OP6PC |SPEQ | 22€ [OF2F |2E1S [EEZIT [64€0 | 0S'E (0805 Mowelg
9LL [00'LL {8000 [ SN | €90 |080 |ZvZ [0LO0 [«S'N [6SL G003 as

0S'6E [£8'vle |[€E0E0 | ¥8'Z |€8°9€ |SSEP [99°0EZ [6¥E0 | 90'C [0StV G/
99/ [£8'ISZ [LPE0 | 682 |€8'ZP [8E'8Y [ER'ESZ |9LE0 | GO'E 991G S9
0687 B9'L9Z |PSE0 | G6'C |9L°9% |£8'6F 199092 |#BED | LL'E [00°CS GG
Ob'Ey PO'ESZ |SEE'0 | S8'C |99'L¥ |L2'LF [EB'ZHZ [LOE0 | G6'C |0S6¥ G
Ls'g';' Q(L'vgyz 8LED | 682 [99'6E |S¥'OF IDOEYZ |PSED | LI'E |SL'LP GE
w w Jued (wB) | (wh) ueld
JyBram pyBiam (;w) lsu.uaxs (lga) yBiam pybiam (;w) lst.l.lar.ls ("gg, B
Ap  |yssy frax urew puotey fp |ysey R utew ooy eAind|  dINMS
b6eljo4 pbeijo4 sk L;o ‘ON Weid Bejjo4 pbeljo4 ool 0 "ON uEld

1002 | 000z Sjuawijead ||

"SUOSEas 00z PUE 000Z Buunp Jeanjna ojejod oM} jo ymoub
annejaban uo (JINAAS) [enjuajod oujew Jajem [10s Jo 193j3 (L) alqel

e e "W's 4qeo



. Agric. Sci Mansours Lntv, 2712, February, 2002

Table (2):Effect of soil water matric potential (SWMP) on yield and its
components of two potato cultivars during 2000 and 2001

seaons.
Treatments 2000 2001
2 Average | Tuber| Total Average Tuber Total
f\:ﬂ\ﬂP o Tuber yield [Tuber yield tuber yield tuberyield
s Weight (gm) plant”| (ton fed”| weight(gm)| plant’ {ton fed™
-35 60.00 [35222 8.05 55.66 335.96 7.45
-45 67.33 419.03 9.57 62.33 388.03 8.86
-55 74.00 525.511 12.08 67.33 499.99 11.42
-65 73.16 S10.56 11.71 76.00 481.64 11.00
-75 56.33 313.86 737 51.83 321.80 7.35
L.S.D. at 0.05 1.12 15.14 0.39 1.14 15.62 0.49
Diamont 69.80 464.36 10.62 63.93 437.83 10.00
Draga 62.53 384.12 8.81 5703 373.06 8.43
L.S.D. at 0.05 0.51 8.55 0.26 0.51 6.11 0.30
-35 Diamont 64.00 394.44 9.01 59.33 355.06 8.11
Draga 56.00 310.12 7.08 52.00 316.85 6.80
-45 Diamont 71.00 463.45 1059 64.33 419.83 9.59
Draga 63.66 374.60 8.56 60.33 356.23 8.14
-55 Diamont 78.00 571.39 13.05 71.33 537.56 12.28
Draga 70.00 47964 11.11 63.33 462.43 10.56
-65 Diamont 78.00 |556.53 12.80 70.66 510.71 11.67
Draga 68.33 |[46460 10.62 63.33 452.22 10.33
-75 Diamont 58.00 |363.09 7.68 54.00 366.00 8.36
Draga 54.66 291.62. 6.66 49.66 277.60 6.34
L.S.D. at 0.05 1.15 32.18 0.54 1.42 35.68 0.67
lI-Tuber yield:

The effects of SWMP treatments on tubers’ yield and its components of
the two potato cultivars are presented in Table (2). Data revealed that
irrigation at different SWMP levels, significantly, affected total yield and its
components of potato. Irrigation at SWMP (-55 J kg™) showed higher mean
values of average tuber's weight, total tubers’ yield than those of the other four
SWMP levels. Irrigation treatment at (-75 J.kg") reduced tubers' yield and its
components to a much greater extent than did the treatment SWMP (-35 J.kg
"). The increase on total tubers’ yield with SWMP at (-55 J.kg™') was estimated
to be 51.67, 27.55, 3.49 and 61.92% over that of SWMP at -35, -45, -65 and-
75 Jkg', as average of the two seasons, respectively. The favorable effects
of SWMP at (-55 Jkg") could be due to providing the optimum water
requirements, which led to a higher yield. The low yield obtained at SWMP at
(-35 Jkg'); ie., excessive irrigation; might be attributed to the resultant
aeration stress and to the excessive leaching of plant nutrients from the root
zone. However, the low yield recorded at SWMP (-75 J.kg") i.e.: low water
supply, might be due to the decrease in soil water content. The rate of
transpiration exceeded the rate of water absorption resulting in a disturbed
water balance and closing of the stomata to prevent continued water losses.
Closure of stomata reduced the supply of CO, and, hence, reduced
photosynthesis and produced yield (Krammer. 1983). Moreover, the low water
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supply reduced ine net assimiialion and Caused reduchions on Wber's weight,
tuber's size and tubers' number plant”, which reduced the total yield (Vanloon,
1981 and Abo-Hussein, 1995). Similar results were reported by Ghoneim et al.
(1974), Lipe and Wendt (1978), Lynch and Tai (1989), Stark et al. (1993),
Feibert et al. (1998), Hodges (1999) and Shae et al.(1999), on potato, and
Gabr et al.(2000) on peas.

Data in Table (2) showed that the cultivar Diamont proved to be superior
and associated with the highest mean values of average tuber's weight, and
tubers’ yield, compared with Draga cultivar in the two seasons. The detected
differences among the two cultivars might be attributed to their different
genotypes. Similar trends were reported by Mohamedali (1989), Levy (1992),
Bedaiwy and Porter (1998), Gabr and Sarg (1998), and Steyn et al. (1998).

The interaction effects between the SWMP levels and the two potato
cultivars were found significant in both seasons (Table,2). The treatment
combination which included the SWMP (-55 J.kg') and Diamont cultivar
recorded the highest mean values for average tuber's weight, and total tubers’
yield.

Il -Tubers quality: .

The effects of SWMP and cultivars on potato tubers quality are presented
in Table (3). The obtained results, generally, reflected significant differences
among (SWMP) treatments on tuber's dry matter, starch, total sugars and
specific gravity. However, they failed to reflect any significant effects on N, P
and K contents in both seasons. Reducing the SWMP from -35 to -75 J.kg" :
significantly increased tuber's dry matter, starch and specific gravity; however,
it decreased total sugars in both seasons. The results referred also that it was
possible to have potatoes with a high starch content by reducing the SWMP.
On the contrary; it was possible to have potatoes with a high sugars content
by increasing the SWMP. Similar trends were obtained by Miller and Martin
(1990), Abo-Hussein (1995) and Porter and Bedaiwy (1998), on potato, and
Gabr et al. (2000) on peas.

Data presented in Table (3) revealed that the two potato cultivates differed
in their tuber's dry matter, starch, total sugars, specific gravity and nitrogen
content, in both seasons. However, phosphorus and potassium contents did
not refiect any significant differences. In this respect, Diamont cultivar showed
the highest mean values of the above mentioned characters, compared with
Draga cultivar. The obtained results are in harmony with those reported by
Miiler and Martin (1990), Levy (1992), Gabr and Sarg (1998), Porter and
Bedaiwy (1998) and Werner et al. (1998).

The effects of the interactions between SWMP and cultivars were not
found significant for all quality parameters. Therefore, Table (3) shows only
the main effects of the two studied factors.

This study provides an evidence about the possibility of using
tensiometers to define the optimum time of irrigation, especially in the soils
where the surface irrigation is still used. Moreover, it rationalizes the water use
and, at the same time increases productivity of potato. The obtained results
indicated generally that the treatment combination of SWMP at (-55 J.kg™)
with Diamont cultivar gave the maximum yield and quality of potato.
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Table (3): Effect of soil water matric potential (SWMP) on tuber's quality
of two potato cultivars during 2000 and 2001 seasons.

Treatments 2000
SWMP Cultivar Dry Starch | Total | Specific! N P K
J.kg' Var matter sugars | gravity
(%) (%) (%) (%) (%) (%)
-35 18.75 | 60.30 4,92 1.061 1.26 0.22 2.61
-45 19.24 | 61.98 4.70 1.070 128 023 2.58
-55 18.73 64.10 4.55 1.071 1.28 0.23 2.56
-65 19.82 | 65.19 439 1.079 1.28 0.22 2.54
-75 19.96 65.57 4.23 1.085 127 0.22 2.52
L.S.D. at 0.05 0.16 §.10 0.18 0.004 N.S.* N.S. N.S.
Diamont 2013 | 65.97 5.07 1.081 1.37 0.23 2.57
Draga 18.87 | 60.89 4.05 1.056 1.25 0.22 2.56
L.S.D. at0.05 0.76 3.43 0.32 0.012 0.08 N.S. N.S.
2001
-35 18.96 58.54 4.71 1.044 1.21 0.18 2.39
-45 19.42 | 60.26 4.51 1.052 1.23 0.18 2.38
-55 19.83 | 6219 4.28 1.058 1.24 0.19 2.38
-65 19.98 | 63.03 407 1.062 1.24 0.17 231
-75 20.09 | 63.50 3.86 1.065 123 0.18 2.36
L.S.D. at0.05 0.18 1.03 0.19 0.006 N.S. N.S. N.S.
Diamont 20.39 63.69 4.70 1.062 1.24 0.20 2.38
Draga 18.93 | 59.32 3.87 1.051 1.22 0.18 2.87
L.S.D.at0.05 0.64 .16 |. 0.29 0.008 0.01 N.S. N.S.

*N.S.=Not significant.

REFERENCES

Abo-Hussein, S.D.(1995). Studies on potato fertigation in newly reclaimed
lands. M. Sc. Thesis, Fac. Agric., Ain Shams Univ., pp.93.

Allen, O.M. (1959). Experiments in soil bacteriology. Burges pub.Co.pp.83-88.

A.0.A.C.(1992).Official Analytical Chemists. Washington, D.C., U.S.A., 1359 p.

Bedaiwy, M.N. and G.A. Porter (1998). Effect of water management on four
potato cultivars grown in the northeastern United States. |. Effect on
crop yield. Alex. J.Agric.Res., 43 (3):255-280.

Black, C.A. (1965). Methods of soil analysis. Amer. Soc.Agron. Madison,
Wisconsin.

Chapman, H.D. and P.P. Pratt (1961). Methods of analysis for soil, plants and
water. Univ. Calif. Div. Agric., U.S.A. Costat (1965). Users manual
Version 3, Cohort. Tusson, Arizona, U.S A,

Doorenbos, J. and W.O. Pruitt (1975). Crop water requirements. FAO.
Irrigation and Drainage paper No. 24, pp.179.

El-Rawy, K.M. and A.M. Khalf-Allah (1980). Design and analysis of agricultural
experiments. Mousel Univ., Iraq (in Arabic) p.448.

Feibert, F.B.; C.C.Shocok and L.D.Saunders (1998). Nitrogen fertilizer
requirements of potatoes using carefully schedule sprinkler irrigation.
HortSci., 33(2):262-265.

Gabr, S.M. and S.M.Sarg (1998). Response of some new potato cultivars
grown in sandy soil to different nitrogen levels. Alex. J. Agric., 43 (2):
33-41.

1218



Gabr, S.M. et al.

Gabr, S.M.; S.M.Sarg; |.M.Ghoneim and A.Y.Mazrouh (2000). Effect of soil
water matric potential (SWMP) on growth, yield and quality of pea
cultivars (Pium sativum,L.). Adv. Agric. Res., 5 (2):1291-1301.

Ghoneim, M..; M. Abaza and M.K. Imam (1974). Growth and yield of two
potatoes Cultivars as affected by irrigation and fertilization under Libyan
conditions. Libyan J. Agric., 3:27-31.

Hodges, T. (1999). Water and nitrogen applications for potato: Commercial
and experimental rates compared to a simulation model. Journal
Sustainable Agriculture 13(2):79-90. (c.a. Filed Crop Abst.52(6):4318,
1999).

Holder, C.B. and J.W.Cary (1984). Soil oxygen and moisture in relation to
Russet Burbank potato yield and quality. Am. Potato J.61(2):67-75.

Krammar, P.J. (1983). Water relation of plants. Academic press, New York,
pp.360-370.

Levy, D.(1992). The response of potatoes (Solanum tuberosum, L.) to salinity
© plant growth and tuber yield, in the arid desert of Israel. Annals of
Applied Biology, 120(3):547-555.

Lipe, W.N.and C.W.Wendt (1978). Effects of antitranspirants on yield, grade
distribution and water use of potatoes. Am. Potato J. 55 (4):203-2009.

Lynch, D.R.and G.C.Tai (1988). An analysis of the yield responses of eight
genotypes to water stress. Am. Potato J. 65(8):490-497.

Lynch, D.R.and G.C.Tai (1989). Yield and yield component response of eight
potato genotypes to water stress. Crop Sci. 29(5):1207-1211.

Miller, D.E. and M.W. Martin (1983). Effect of daily irrigation rate and soil
texture on yield and quality of Russt Burbank potatoes. Am. Potato J.,
60:745-757.

Miller, D.E. and M.W. Martin (1990). Response of three early potato cultivars
to sub-soiling and irrigation regime on a sandy soil. Am. potato J.
67(11):769- 777.

Mohamedali, G.H.(1989). The performance of several Dutch potato cultivars in
the arid tropics of northern Sudan. Potato Res. 32(4):471-475.

Pipper, C.S.(1950).Soil and plant analysis. Univ. Adelaide, Australia, 368 p.

Porter, G.A. and M.N. Bedaiwy (1998). Effect of water management on four
potato cultivars grown in the northeastern United States. Il. Effect on
crop quality. Alex. J. Agric. Res. 43(3) :281-301.

Quintero, |.; J. Zambrano; J. Manzano and W. Materano (1998). Potential
productivity of thirteen potato (Solanum tuberosum, L.) cultivars in Rio
Claro, Lara State. Revista de la Facultad de Agronomia, Universidad
del Zulia 15 (2):153-161. (c.a. Field Crop Abst. 52(2): 1176, 1999).

Roth, D. and M. Albrecht (1999).Improving the economic of potato production
through irrigation. Kartoffelbau 50(3): 97-99. (c.a. Field Crop Abst.
52(9):6812, 1989). :

Shae, J.B.;D.D. Steele: B.L. Gregor (1999). Irrigation scheduling methods for
potato in the northern great plains. Transactions of the ASAE 42 (2):
351- 360. (c.a. Field Crop Abst. 52 (9): 6809, 1999).

Shalhevet, J.; D.Shimshi and T.Mair(1983). Potato irrigation requirements in a
hot climate sprinkler and drip methods. Argon. J., 75: 13-16.

1219




J. Agric. Sci. Mansoura Univ., 27(2), February, 2002

Silva, GH.; RW. Chose : M.L.Vitosh and R.B.Kitchen (1991). Irrigation

nitrogen gypsum effects on specific gravity and internal defect of
Atlantic potatoes. Am. Potato J., 68: 751-765.

Stark, J.C. ; I.R. Mccan ; D.T. Westermann : B. 1zadi and T.A. Tindall (1993).
Potato response to split nitrogen timing with varying amounts of
excessive irrigation. Am. Potato J., 70:765-777.

Steyn, J.M.; H.F. Plessis; P.Fourie and P.S. Hammes(1998). Yield response
of potato genotypes to different soil water regimes in contrasting
seasons of a subtropical climate. Potato Res., 41(3): 239-254.

Vanloon, C.D. (1981). Effect of water stress on potato growth, development
and yield. Am. Potato J., 58: 51-69.

Wemer, BKK; S.L. Love and B. Shaii (1998). Comparison of seasonal

development of tuber specific gravity among seven potato colons Am. J.
Potato Res. 75(3):121-127.

bl e (pdia Sasag dpanay sai o & all oshejll adl) aga o
"oubdl) daal ea ¢ *rai dada ad) ) €% i daas La

Apusa) daala (Lsgded) As1 3 AdS bl ad

ALY Anala (rbala) J.SIJJIIL_JS.._)«':S.J!PA"'

S e LA 3 g Yo ) Yol el gl a5 a5 i el
ol sl o O o ol patily (paS/gn VO (Vo= (00- (£0= (Fo-) 2 all 4k )
Aol pay Cisals L Gublladl e cpita 53 5a g J geandll
00=) skl Al 35 (5 flne 2o (5l slia Rl ) e 3 ise PR Ga il Gl
EI 0os Ny i) daldl g Sl g1 ) (a JST i) e Lol L gie G 3 (a8 s
Chalms 2V &l ellyy JSH Sl geanay il O3 Bmsiag 5 padll 5 ganall Cilall
I 3 3 (paS [JgaVe-) Laisidl TR TR <O T R AP | ST R | VRN PR V]
bl Al Caa gl (paSfd g TO-) Madl pygla 1 (s simalls 35 jlie Tl gal pusdlie joliid
(Yo} i aal ¥ 280 -dgpe (sinily Sl 3 A il AN 5 LA, Lol 53l (e 2l all & sias
Ll Gl By LGl 5y Gl 8 LIl S ol el e il ey S [Jsa (Vo)
stsb il Al dga COllaay HS o psadipdls S shadlly pa g il e il S sina G I Ly
l_gJﬂ!i;L_uM,cL_g\tuUl&,JﬁegnJ;glJhguﬁqg}ﬁu~4na|JILJin;a*ajLé
A e e ol SH Jpandl <l yall \;jjhﬂm,d};ﬂaltwu el z all g4l
Al by Sy Ll Al s Sl 5 giaa ) Al @y s s ikl
el iall LA el Citeall Ygies Junil SIS Gy sl
S8 dyandlly 5 padll gl Ll £0205 Alelan Ll 3 ke Ry il ) 35,
2 pals el (aa8fJsa 00-) 5 e 5 ) sl Zil) s bl

1220



