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ABSTRACT

Jerusalem artichoke is one of the comparatively new
and non-traditional vegetable crop introduced in the
Egyptian agriculture.

In a field experiment, two cultivars of Jerusalem
artichoke (Helianthus tuberosus 1.)i.e., cv. Local and cv.
Fuseau were subjected to different supplies of phosphorus
levels (7.5, 15 and 22.5 Kg P,0s / Fed) with or without
microelements (Zn, Fe, and Mn) and two planting materials
i.e. whole seed tuber and cut tubers under drip-irrigated
sandy soil during 2005 and 2006 scasons. Results indicated
that ' Fuseau and Local cultivars growth parameters
responded positively with whole seed tuber in the two
seasons. Fuseau cultivar had higher stem length, No. of
branches, fresh weight of branches/plant, leaf chlorophyll
content, tuber fresh weight plant per total yield and dry
matter percentage. Meanwhile, the Local cultivar had higher
No. of main stems.

Increasing the rate of application of P,0; fertilization
level up to 22.5 Kg P05 /Fed had a significant effect on plant
height, branches fresh weight, No. of main stems, leaf
chlorophyll content, tuber fresh weight per plant, total yield,
dry matter percentage and inulin.
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Results demonstrated that spraying plants thh‘
“microelements (Zn., Fe and; Mn} appeared to be the most -
-effective treatment in mcreasmg the growth rate and yield of -
- Jerusalem artichoke plants. ° :

' .. 'INTRODUCTION

Jerusalem artichoke, - is - sometimes called sunchokes is the
tuberous ootz of a- suﬂﬂower-hke plant. Jerusalem artichoke is an
agncultural crop with a great potentxal for hlgh sugar yield per hectare
(9-13 t/ha,) Klaushofer 1986).

Jerusalem artichoke plant tubers is similar to that of potatoes.
Planting whole or cut pieces of the tubers contains one or two eyes
under opt1mum ‘tonditions, the yield obtained from cut sets of J.
artichoke may produce equal or nearly equal that obtained from whole
seed potatoes. Nevertheless, there is a risk that serious reductions in
yields may be caused by mistakes in the cutting, storage and planting
of the seed-pieces, by climatic conditions unfovaurable to the healing
of cut tubers, or by the incidence of diseases which attack the cut
surfaces (Bolye and Baukwill, 1955). -

Klug-Andersen (1992), reported that in Jerusalem artichoke,
different planting materiel sizes (25-200 g/tubers) did not affect the
tuber characters investigated. Jerusalem artichoke (Helianthus
tuberous L., cv. topianka and cv. violet de Rennes) subjected to
different supplies of N, P and K; nitrogen supply increased tuber yield
more than the productivity of aerial parts. While, nutrient regimes
without P or K addition but including. N to some éxtent depressed the
yield of tubers by 8-23% (Soja et al, 1994). o

‘Results from fertilizer experiments. frequently are inconsistent
as the preexisting soil fertility plays an important role in the apparent
nutrient requ1rement Dorrell and Chubey (1977) found moderate or
no yield increases due to increasing nuirient supply. In spite of the
huge additions of chemical P fertilizers. 1o the cultivated soil in Egypt,
the available P level for plants is usually fow, since it is rapidly
converted to an unavaﬂable form by “its reaction with other soil
constituents thus, becomes inaccessible by plants (El-Dahtory ef al.,
1989). Phosphate is important for good root development in the plant
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This is only a half truth, where adequate phosphate is necessary for the
normal growth of the whole plant, in addition to that phosphate is an
essential part of the chromosome which controls the growth of each
plant cell. Moreover, phosphate is also essential for energy transfer
which is a characteristic of living cells.

Several ‘investigators indicated that soil inoculation with P-
soluablizing microorganism improved soil fertility and ‘plant
productivity by releasing P-e¢lement from rock or tricalcium-P (Forster
and Ferter, 1988 and Hauka et al., 1990).

Reust and Dutoit., (1992) found in the H.tuberosus trials that a
basal fertilizer application of 80 Kg P,Os + 240 Kg K;O/ha
supplemented by up to 40 Kg N mineral or organic fertilizer at
planting, produced tuber yields which ranged from 25.0 to 47.52 t/ha,
DM content from 19 to 24%, tuber sugar contents from 11 to 19% and
shoot and leaf FW ranged from 5.0 to 48.0 t/ha.

- Although microelements are needed in relatively very small
quantities for good plant growth, their deficiencies cause great
disorders in the physiological and metabolic processes of the plants
(Kanwer and Dhingra, 1962). Fe, Mn and Zn were reported to
stimulate the growth of various plants due to their enhancement effect
on most metabolic processes such as carbohydrate, protein, phosphate,
RNA and ribosome formation (Bidwell, 1980) in addition to
chlorophyll formation and nucleic acid metabolism (Mohr and
Schopfer, 1995). Iron plays a role in the syntheses of ribonuclein acid
and the reduction of nitrate to ammonia (Russel, 1989). Also, the most
important function of manganese is related to the oxidation reduction
processes {(Mengel and Kirkby, 1982).

The basic function of zinc in plant is related to its role in the
metabolism of carbohydrates, proteins and phosphate (Price et al.,
1972). 1t is also important for RNA and protein synthesis. (Vallee and
Wacker, 1976).

Little work could be traced in the literature concerning the
effects of different mineral-P-levels alone or in combination with
microelements on the growth, yield and tuber chemical composition of
Jerusalem artichoke cultivars local and Fuseau with their seeds being
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whole or cut under dnp-lmgated sandy 5011 Therefore this was the
atm of thls study ' ‘

MATERIALS AND METHODES :

This study was conducted on ‘sandy soil at South Tahrir
Horticultural Research Station., Agricultural Research Center, during”
2005 and 2006 seasons. Tubers of local and ‘fuséau cultivars of
Jerusalen artichoke (Helianthus tuberosus 1.)" were used. The
mechanical and' chemical charactenstlcs of the expenmental soil are
given in Table 1.
Table 1: Mechanical and chemlcal characterlstlcs of the

experimental soil. ‘

“Soil properties ' ' _Va’lue

Coarse sand % ' ' 90
Fine sand'% ' T L 642
Silt % . 1258
Clay%: - =~ C o 114
Soil type . * . Sandy soil -
Available K (ppm) - 73
Total nitrogen (ppm) 135 |
Iron (ppm) . 3.6
Zinc (ppm) 0.83
Manganese (ppm) 2.75
EC (m mhos/cm) 2,21

H _ _ 8.3

Drip-irrigation system with nozzles 50 cm apart were used for
irrigation. Tubers were planted on 0:5m within rows of 1.0m wide and
20m long. The planting date was 19" and 21% of April 2005 and 2006
seasons, respectively. The area of the experimental unit was 20m” and
consisted of 40 hills. Phosphorus levels (7.5,15 and 22.5 Kg P,O; Fed)
were provided as mono-super-phosphate (15% P,0s) form and were
hand dressed on rows during soil preparation, before, planting, while
nitrogen fertilizer was used at the rate of 40 Kg/Fed in the form of
ammonium sulphate -(20.6%. N) and sulphate of potash (48% K;0)
was used as K source at the rate of 96 Kg K,0/Fed. Nitrogen and
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potassium fertilizers were applied on weekly equal doses through the

drip-irrigation system where the first dose was started at thee third .

week after planting and was continued:till flowering stage (14 weeks
from plantmg) Plants were sprayed with an aqueous solution of
micro-nutrients (Tron, Manganese and Zinc) three times during the -
growing season startlng 60 days after pIantmg with a 30 days interval

between each two sprays at rate of 0.15% to give a concentration of 57

mg/L of each element.

The experlmental de31gn was a split-split plot with three
rephcates in both years. The local and Fuseau cultivars were located in
the main plots, whereas, tuber seed treatments (whole.or cut, tubers)
were dlstnbuted at random in the sub plots. Meanwhile, phosphorus :
levels weére distributed randomly in the sub-sub plots. Each- sub-sub
plots was. divided into two parts, one part was sprayed with

microelements (Iron, manganese and zinc)., while the other part was - - E

not sprayed.

At 120 days aﬁer plantmg (ﬂowermg time), ﬁve plants from
each treatment were taken at random to determine stem length (m),
number of stems per plant, number of branches per plant, foliage fresh
weight (FW) and leaf chlorophyll content.

At harvest time (180 days after plantmg) five plants from each
treatment were taken to determine tuber fresh weight (Kg/plant), tuber
fresh weight (Kg/plot) and dry matter percentage (DM%). Tuber
samples were selected from each treatment and washed with distilled
water, weighed and oven dried at 105°C to a constant weight to
determine the dry matter content. '

In 2005 and 2006 seasons, tuber inulin content was determined
following oven-dry at (65-70°C for 48 h in an air-forced ventilated
oven according to Winton and Winton (1958). .
Statistical analysis:-
Mean separation was done accordmg to Waller and Duncan_. e
(1969). : :
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RESULTS AND DISCUSSION
Stem length (m):

Data of stem length shown in Table 2 indicate that cultivars had
a significant effect on stem length in the two seasons of study. Fuseau
cultivar gave higher stem length than the local cultivar. It is also clear
from the same table that planting whole tubers produced higher stem
length than that produced from cut tubers in both seasons.

Regardless of planting material, increase in stem length was
positively influenced by increasing the rate of phosphorus application
(Table 2). Spraying Jerusalem artichoke plants with micro-elements
significantly increased the efficiency of fertilization with phosphorus.
However, the increase in the stem length due to using microelements
was not significant within the same P level in most cases. In 2006
season there was no significant differences between 15 and 22.5 Kg
P,0s/Feddan with microelements spraying.

The interaction between planting materials and cultivar was
significant in both seasons. Local cv. with the intact whole complete
tubers gave the highest stem length while Fuseau cv. produced the
lowest stem length, when planted with cutting tubers (Table 2).

Data in Table 2 also, indicate, that the interaction between
cultivar and phosphorus levels was significant in both seasons.
Moreover, Local cv. with phosphorus levels and microelements
spraying significantly increased the stem length.

The interaction between cultivar, cutting tubers and phosphorus
with or without microelements spraying was significant. Planting
whole tubers of local cv. and applying phosphorus fertilizer at rate of
22.5 Kg P,Os/Fed. with microelement spraying gave the highest stem
length.

Number of stems per plant:

Concerning number of stems/plant, data in Table 3 indicate that
the grown cultivar had a significant effect on this character in the
second season., where Local cv. gave the higher No. of stems, than the
other tested cultivar.

Seed tubers affected No. of stems/plant, since planting whole
tubers gave higher No. of stems than cut tubers, in both seasons.
Regardless of cultivars and tuber cutting, it is also evident that number
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Table - 2: ‘Interaction effect of cultivars, planting materials, phosphorus fertilizer and
- ‘microelements on Stem length (m), 2005 and 2006.

a Whole _ Cutting 1. __Average
E E 75P0s | 15P0s | 225P0s | § 75P05 | I5P:0; | 225P:0s | § | 15P0s | 15P0, 25P0s. | §
!g% (Keg) (Kg) Kp 1= Kgy o (Kp (Kg) = {Kg) Xp) (Kg) =
o
= M lwivw|w!sw w MW [ me [ W w www|w|m|w
' T 2005 ;

Fuseau | 1.04 | 1.80 | 2.31 [ 2.21 | 2.54 2.44 [ 221 | 171 | 158 | 1.80 | 1.70 [ 2.20 | 2.16 | 1.87 | 1.82 [ 1.69 205 [ 195 | 242 2.50 2.04

Local (2,30 | 222 | 240 | 2.49 | 271 | 2.52 | 2.44 | 197 | 1.80 | 2.14  1.89 | 2.34 [ 2.20 | 2.06 | 2.13 | 2.01 | 2.27 [ 2.19 | 2.52 | 235 2725
Mean | 2,12 | 2.01{2.36 | 2351 2,63 12.84 | 2.33 | 1.84 | 1.69 | 1.97 | 1.79 | 232 | 2.18 | 1.97 [ 1.97 | 1.85 | 2.16 | 2.07 | 2.47 | 233 | 214 |

. ) 2006 E . .
Fuseau I.SZ 175 (1.9 [ 178 | L87 1 1.93 | 184 | 1.63 | 157 | .71 [ 161 | 1.71 | 1.79 | 1.67 | 1.73 { 1.66 | 1.81 | 1.69 | 1.79 | 186 | L76
Local |1.99|2.101228)229|2.37 234|223 | 2.14 [ 2.08 | 2.23 } 2.18 | 2.29.| 2.13 | 2.19 | 2.06 | 2.09 | 2.26 | 2.24 | 2.33 | 226 | 2.21

"Mean 191|193 [ 21 [ 20412320213 1204 1,89 | 1.83 [ 1.97 | 1.90 | 2.00 [ 1.98 { 1.93 | 1.89 | 1.88 | 2.03 | 1.97 i.ﬁ_ﬁ 206 | 1.98

. | i i
" Cultivar o Planting materials (P.M) Cv. x. POs P20: x i’;Os x Cv.x P.M_. x P;Os .
U L) . PM Cw. P.M. _ o
L.S.D. 5% 2005 0.07 0.0 _ 002 004 0.06 0.06 0.09

2006 0, ’ 0.02 003 005 0.07 0.06 0.09

M° = Microelements
W = Without microelements
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Table 3: Interaction effect of cultivars, planting wmaterials, phosphorus fertilizer and
microelements on Stem No. , 2005 and 2006.

Whole Cutting Average
2 1
g £ | 75p.0, 15P:0s | 225P,0, g 7.5 PO 15 P50, 225 P04 3 7500, 18 PO 225 P,05 §
$E| ®o (Kg) Ke) | 2 (Ke) (Kg) (Kg) = (Kg) {Kg) (Kg) =
S .
BT M w M| Wi w MW oMWW MW W | w
: ' 2005

' [Fuscan| 8.00] 743 | 9.19 | 8.77 | 9.35 | 9.26 | 8.66 | 6.57 | 654 | 7.81 | 8.12 | 8.76 | 5.50 | 7.71 | 7.28 | 6.98 | 8.50 | 8.44 | 9.06 | .88 | 8.19

Local | 8.34 | 9.22 ['9.63 | 9.54 [ 9.84 1 9.71 | 9.38 | 6.12 564 | 691 | 7.67 | 888 | B60 ; 730 | 7.23 | 743 | B27 | 861 | 936 | 9.16 | 8.34
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Mesn [ 8.17 | 8.33 [ 941 | 9.15 } 9.60 { 9.48 | 9.62 | 634 6.09 | 7.36 | 7.90 | 8.82 885 | 7.51 | 7.26 | 7.21 | B38 | 8.52 9.2.1 9.02

2006

Fuseauj 5,52 | 533 | 581 | 582 | 969 | 6.40 | 593 | 5.55 207 | 271 | 530 | 634 | 608 | 469 ! 554 | 3.75 | 426 | 556 | 651 | 6.24 | 531

Local { 753 | 7.03| 8.07 | 8.03 | 840 | 8.02 | 7.85 | 6.82 654 | 740 | 7.22 {747 | 730 {713 1 T8 | 679 | .73 | 7.63 | 793 | 766 | 749

Mean | 6.52 | 6.18 | 6.94 | 693 | 7.55 | 7.21 | 6.89 | 6.19 4.36 | 506 | 626 | 690 | 6.69 | 591 | 6,36 | 527 [ 5.10 | 6.60 | 7.22 | 6.98

Culfivar (cv.) Planting materials {P.M) Cv.xP.M P04 PO x Cv. P;Osx P.M, Cv. xPM. x P04
LsD.sv 2008 N.S. 0.26 0.37 0.30 0.43 0.42 061
S 2006 6.15 0.09 0.13 0.08 0.11 0.12 0.16
M°® = Microelements
W = Without microelements
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of stems/plant was increased with increasing phosphorus level. These
differences were significant when the phosphorus at the highest rate
(22.5 Kg P,05/Fed) was applied with the microelements spraying in
the second season. While, in the first season, application of 22.5 Kg
P,Os/Fed. with or without microelements significantly increased
number of stems., comparing with the lowest phosphorus level (Table
3). : _ i
The interaction between cultivar and tuber cutting was
significant in both seasons of study, so it is clear that whole tubers of
local cultivar (without cutting) gave the highest number of stems per
plant in both seasons.

The maximum No. of stems/plant was obtained when the local
cultivar was planted and fertilized with 22.5 Kg P,0s/plant with or
without microelements application. Fuseau cultivar when fertilized
with 22,5 Kg P,0s/Fed and sprayed with microclements gave the
highest number of stems/plant during the 2005 and 2006 seasons.

The interaction between planting material and phosphorus level
was significant in both seasons. Whole tubers with 22.5 Kg P,0s/Fed.
And spraying with micro-elements produced the highest number of
stems/plant in both seasons.

The greatest No. of stems/plant was achieved by local ¢v. when
complete tubers were planted and fertilized with 22.5 Kg P,Os/Fed.
with micro-elements in the second season, while, in the first season,
differences between 15 and 22.5 Kg P,0s/Fed. with or without micro-
elements were not significant with Fuseau.or local cultivar.

Number of branches/plant:

Regardless of planting material and phosphorus effects, results
did not reflect any 51gn1ﬁcant differences between the two cultivars
(Table 4). Planting tubers gave: hlgher No. of branches/plant than that
of cut-tubers in both seasons.

Concerning the effect of phosphorus levels and mlcro-elements
on No. of branches, data revealed that increasing the phosphorus level
caused paralleled enhancement in No. of brarfches/plant Moreover,
No. of branches were raised in each P level by spraymg plants with the
used micro-elements (Table 4).
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M°® = Microelements

= Without microelements

microelements on No. of branches/plant, 2005 and 2006.
] _ - Whole Cuttin Average
T s p0c | 1505 | 225P0s | g | TSPO. | 15RO, | 225R0s | g | T8RO, |5 | 225k0, | g
Cultivars | . KB (Kg) (Kg) & {Kg) (Xg) (Kg) g XD) | g {Kg) 3
o e lw M Iw [ M w MW I ww]w] MW M I WTwlw
o 2005 _
Fuseau |38.83)36.79]44.85]45.00[48.39[46.00 | 43.31 | 35.98[34.94]41.33 [ 41.20 | 44.89 [42.09 40,07 37.41 [ 35.87 | 43.09] 43,10 46.64 ] 44.04 ] 41.69
Local 40.16 3%;06 48.34 | 46,86 | 50.89 | 47.60 | 45,32 | 28.94 | 27.42 | 44.36 | 41.76 | 46,82 | 47,22 | 39.42 | 34.55 | 32.74 | 46.35 | 44.31 | 48,85 | 47.41 | 42.37
Mean 39.5(}' 37.43 146,59 | 45.93 | 49.64 | 46.80 | 44.31 1 32.46 | J1.18[42.85 [ 41.48 | 45.85 | 44.65{39.75| 35.98 | 34.30 [ 44.72 | 43.70 1 47.75 | 45.73
Fuseau [37.94|36,18 (43,95 42.28 [ 45,89 | 43.35 | 41.60 } 23.38122.12 | 27,13} 25.71 | 28.83  26.72 | 25.65 | 30.66 | 29.15 | 35.54 | 34.00 | 37.36 | 35.04 | 33.63
Local [ 40.55[40.16 | 45.64 | 44.32 | 47.43 | 45,71 [ 43.95 | 23,78 | 21.83 | 2439 | 23.70 } 25.56 | 38.72 | 26.41 | 32.17 | 31.00 | 35.27 | 33.96 | 36.49 | 32.72 [ 35.18
Mean 39.25|38.17 | 44.80 43.25 | 46.65 44,53 { 42,78 | 23.58 | 21.98 [ 26.01 | 24,701 27,19 { 32.72 | 26.03 [ 31.41 | 30.08 | 35.40 | 33.98 [ 36.92 | 42.22
Cultivar (cv.)  Planting materials (P.M) Cv.xPM PO PO xCv.  POsxPM., Cv.xPM.xP0Os
LD, 5% 2005 NS. 0.76 1.07 0.58 0.82 082 117
S 2006 NS. 167 236 007 292 2.94 415
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Fuseau and local cultivars produced the maximum number of
branches by applying 22.5 Kg P»Os/Fed and spraying micro-elements
by using whole tubers in the second season. On the other hand, No. of
branches of local cultivar increased significantly by 15 and 22.5 Kg
P,0s/Fed levels with or without spraying rmcro -elements.

Fresh weight of branches/plant:

Table 5, clearly shows that Fuseau cv. produced the hlghest
whole branches fresh weight per plant which was higher by about 22.7
and 14.8% than local one, during 2005 and 2006 seasons, respectively.

Planting material affected also plant fresh weight since planting
whole tuber gave higher plant fresh weight than that of cut tubers in
both seasons. With regard to the effect of spraying micro-clements -+ P
fertilizer at 22.5 Kg P,Os/Fed level, a significant increase was found
in the fresh weight of branches compared to the same levels without
micro-elements. :

Concerning the mteractlon effect, resuIts showed that the
foliage fresh weight was higher when planting was by whole tuber of
the two studied cultivars in 2005 and 2006 seasons.

The interaction between cultivars and phosphorus levels with
and without micro-elements indicated that foliage fresh weight
increased when phosphorus {22.5 Kg P,0s/Fed) combined with micro-
elements was used to Fuseau cv. However, no significant differences
between 15 and 22.5 Kg P,0s/Fed + micro-elements in 2006. The
interaction between "cultivar X tuber cutting x phosphorus levels" was
significant, only Fuseau cv. with whole tuber and phosphorus (22.5
Kg P,0s/Fed) with micro-elements produced the highest branches
fresh weight Also, 22.5 Kg P,0s/Fed with or without micro-elements
produced the highest branches fresh weight/plant in the first season.
Leaf chlorophyll content:

Fuseau cultivar leaf chlorophyll content was higher by about
6.70 and 5.09% than Jocal one, during 2005 and 2006 seasons,
respectively (Table 6) and these differences were significant.

Table 6 indicates that tuber seeds significantly affected the
chlorophyll content, best results were obtained by using whole tubers
in propagation.
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Table 5:

Interaction effect of cultivars, planting materials, phosphorus fertilizer and
microelements on Fresh weight of branches/plant, 2005 and 2006. ’

@ Whole Cuttin, Average

g §| 75RO, | 15P,0: | 225P0: | _ | 75P0; | 15POs | 225P.0 _ ) 7SRO, | 15RO ) 225P0g

3 £ e Ky | Ko | §| *e (Kg) & | 5| o (Kg) ®e) | §

E YiM|wim | win|w = | MW w W e w =l (ww|w|w w|®
2005 '

Fuseau 1277109 a2 161 173166 156 [ 1.26 [ 1.19[ 1.42 [ L.29 [ 1.53 | 1.27 1.3311.26 114 | 1.52 | 1.45 | 1.63 | 1.47 | 1.41

Local: | 115|118 131 |129( 150|132 129 0.83 | 069092 | 081 .13 098 | 0.90 | 0.99 [ 0.92 | 1.11 { L.05 | L.32 | 1.15 | 1.09

Mean 1201112 [ 146 { 1457161 1 1.4911.39 1 1.05 | 0.94 [ 1,17 (1,05 [ 1.33 (113 | 11 {113 {103 113211251147 (L3

2006

178-

Fuseau 1381301437131 {152 1427140129 (121|138 128 (128 [ 117127 (134 [ 126 L 141 [ 130 [ 1.40 lﬁﬂw 1.33

Locai 129 ( 1.24 [ 1.34 [ 1.30 | 1.44 | 1.39 | 1,33 | 0.78 | 0.68 | 1.03 | 092 ] 1.17 | 1.10 | 095 | 1.04 [ 0.96 | .19 L11 131§ 1.25 | 1.14

Mean 134 1271138131 /148 [141 (136 [104 (095121 (10123 (g [ Lp (19 [ Lap 130 [ 120 135] 127

Sh. A; Mokadem ef al,

Cultivar Planting materials Cv.xP.M P05 P;Osx Cv. PO x P M. Cv, x P.M. x P,04

(cv) (P.M)
LSD.sve 2005 0.04 0.04 0.06 0.03 0.05 0.05 0.07
=D 2006 0.08 0.05 0.07 0.02 0.03 .03 0.05
M® = Microelements
*
W = Without microelements
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Table 6:

Interaction effect of cultivars, planting materials, phosphorus fertilizer and
microelements on Chlorophyil, 2005 and 2006.

Whole Cuttin, Average
Treatments | 5p,0, | 15P,0; | 22590, | o | 75P:0, | 15P0s | 225P0s | = | 7.5P:0s P‘g 22.5P,0, -
Cultivars {Kg) (Kg) &y | & | & (Ke) g} | &) 09 | (Xe) 3
| M wiM]w I [w MW M[w  IMm [ WwW MIw wiw T [ W
2005
Fuseay —['42.83 41.10[46.47 | 45.07[ 46,73 [ 44.60[ 44,47 31.83]28.77 [ 34.40] 32.37] 40.83[39.50| 34,45 37.33] 34,931 40.43 | 38.22 | 43.78 | 42.05 | 39.46
Local ias.os 37,00 40.40(39.63| 44,90 ] 41.80[ 39.79| 31.50| 31.37 | 34.50] 33.73 | 36.63 | 35.07 | 33.85 | 33.42 | 34.18 [ 37.45 | 36.68 | 40.77 | 38.43 | 36.32
Mean  138.93[39.05143.43|42.35]45.82 | 43.201 42,13 [ 31.82 [ 30.07 | 34.451 32.55[38.73 | 37,28 34.15 | 35.38| 34.56 | 38.94[37.45]42.28 [ 40.24
2006
Fuseau |34.87|34.03]37.03[35.97]38.73]36.97136.27]33.7032.63[ 35.10[ 33.10[ 36.37] 35,30 | 34.37 | 34.28] 33.33 [ 36.07[ 34.53[ 37.55[ 36.1385.32
Local 33,37]30.87]34.00| 32.57 | 36.60 | 36.33| 33.96 | 31.43 | 28.67 | 34.30| 33.07| 35.70 | 35.37 ] 33.09| 32.40| 29.77 | 34.15 | 32.82 | 36.15 | 35.85}3.52
Mean 34.12132.45|35.52[34.27] 37.67| 36.65(35.11 32.57 | 30.65 | 34.70 | 33.08|36.03 | 35.33(33.73[33.34| 31.55 | 35.11 [ 33.67 | 36.85 [ 35.99
Cultivar {cv.)  Planting materials (P.M} Cv.x PM P:0Os P0sxCv.  POsxPM. CvoxPM.x Py
LS.D. 5% 2005 0.29 0.18 0.25 0.60 0.86 085 1.21
e S 2006 0.07 0.09 0.13 0.41 0.58 0.58 0.82
M° = Microelements

-3
|

= Without microelements
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It was clear from the data that a significant increase in leaf
chiorophyll content, was apparent by using the highest P level (22.5
Kg P,0Os/Fed) with micro-elements. The effect of interaction between
the cultivar and seed cutting was significant in both seasons by using
whole tuber of Fuseau cultivar. ' '

The interaction between the tuber seeds and P levels indicate
that the addition of 22.5 Kg P,0sFed with micro-elements to whole
tuber gave the highest leaf chlorophyil content.

The interaction effects between cultivar and P levels with or
without micro-elements were significant. The greatest chlorophyl!
content was achieved by Fuseau cultivar when subjected to 22.5 Kg
P,0s/Fed with micro-elements. In general, the maximum chlorophyll
content was obtained when whole tubers of Fuseau cultivar were
planted and fertilized with 22.5 Kg P»Os/Fed and also sprayed with
micro-elements.

Tuber fresh weight/plant:

At 180 days after planting; Fuseau cultivar produced a yield of
10.30 and 23.41% higher than that of the local one during 2005 and
2006 seasons, respectively (Table 7).

Planting whole seed tubers produced higher fresh weight of
tuber/plant than cut seed tubers in both seasons. These results agree
with those obtained by Kushwah and Grewal (1992), who showed
that, weight of tubers per plant were higher with planting whole tubers
compared with cut tubers.

It is also clear from Table 7 that fresh weight of tuber enhanced
significantly with 22.5 Kg P,O¢Fed with micro-elements in both
seasons.

The interaction between cultivar and seed tubers was
significant in both seasons. The highest tuber fresh weight/plant was
produced by Fuseau cv, grown from whole tuber.

Regardless of cultivars, FW of tubers was generally enhanced
by combination of 22.5 Kg P,0s/Fed with micro-elements and
planting whole tuber in both seasons.

The interaction of cultivar and planting material differences
among Jerusalem artichoke cultivars on tuber fresh weight were also
reported by (Khereba. (1979). Similar results were recently reported
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by El-Sharkawy. (1998) where plant height of Fuseau cv. surpassed
that of the local one under Egyptian conditions.

The differences among phosphorus level with or without micro-
elements were significant in both season. The whole tuber of Fuseau
¢v. fertilized with 22.5 Kg P,Os/Fed and sprayed with micro-elements
gave a significant increase in tuber yield.

Total yield (Kg/plot):

Results in Table 8 indicate that total yield/plot was influenced
by cultivars. In general, Fuseau cultivar had a higher yield, 10.46 and
22.95% than those of the local one in both seasons, respectively.

Regarding the. effect of tuber seeds, data in Table 8 indicate that
tuber seeds significantly affected the total yield per plot. The best
results were obtained by using whole tuber in propagation. Singh
(1993) planted whole (50g) or cut (25.0 g) potato seed kuftrijyoti. cv at
rate of 2,3 or 4 t/ha.; the average total tubers yield was higher from
whole tubers (14.3 t/ha) than cut tubers (11.2 t/ha).

Patel and Patel (1994) showed that whole seed tuber gave the
highest total tuber yield compared with cut tuber. Moreover, the
positive effects of planting material on potato yield were recorded by
Coraspe and Cartaya (1995), Abdel-Naby er al., (1996), and
Wierzejska-Bujakowska, (1996).

Table 8 also, reveals that total yield per plot increased with
increasing P levels with spraying micro-elements.

The interaction effect between cultivar and seed cutting was
significant in both seasons. Fuseau cv. ranked first in values of total
yield per plot when planted with whole seed tubers (Table 8). The
interaction of "cultivar x P levels with micro-elements had significant
effect in both seasons Fuseau cultivar gave higher total yield per plot
when fertilized by of 22.5 Kg P,0s/Fed and spraying micro-elements.

Regardless of cultivars, total yield per plot was generally
enhanced by a combination of 22.5 Kg P,0s/Fed with micro-elements
when planted with wholé tuber. Fuseau cultivar when planted with
whole tuber with P fertilizer at 22.5 Kg P,0Os/Fed and sprayed with
microelements resulted in a significant increase in tuber yield per plot.
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Table 7: Interaction effect of cultivars, planting materials, phosphorus fertilizer and
microelements on Tuber fresh weight (Kg)/plant, 2005 and 2006.

Whole Cuttin Average
Treatments| 7.5 P;0s 15 P;0: 22.5 P04 = [7.5Pi0s(Kg)|15 P:0s (Kg)p2.5 P10s (Ke| g 7.5 P05 15 Py0 225P0, | o
Lo L Ke | e | Ky | 0§ . ] — & _&e) (Kg) kg | &
Cultivars | M° [W | M° | W | M | W M W | M W M | W MW I MIw [ M]w
: 2005
Fuseau z.sa_l 2337228 | 3171438377 (325260215287 273 (335129271277 ]2577224]3.08]295(387[334]3.01
Local ‘2.45 2.23 | 297 | 2.69 | 3.42 | 3.30 | 2.85 | 2.18 | 2.10 | 2.69 | 2.59 | 3.07 | 2.63 | 255 | 2.33 | 2.17 | 2.83 | 2.64 | 3.24 | 2.97 | .70
‘Mean | 2.51 | 2.28 1 3.13 | 2.93 | 3.90 | 3.53 | 305 | 2.39 | 2.13 | 2.78 | 2.66 | 3.21 | 2.78 | 2.66 | 2.45 | 2.20 | 2.95 | 2.50 | 3.55 | 315
T _ - 2006 :
Fuseau | 3,10 [2.90 | 3.397323 [ 3.74 | 3.80 [ 3.36 | 2.58 [ 233 | 2.68 | 2.62 | 285 | 2.69 2.53l 284 | 2.62 | 3.04 | 2.93 | 3.30 | 324 2.9%
Local |258|256 2812753283127 285 | 188 ] 117 | 179 | 1.68 | 2.i4 | 1.94 | 172 ] 2.08 | 1.86 | 230 ; 222 | 271 [ 283 ' 229
Mean | 2.84 [ 273 [ 3.1 [299 [ 351 {346 | 3.11 | 2.08 | 1.75 | 2.24 | 2.15 [ 250 232 [ 217 [246 | 2.24 | 2.67 [ 2.57 | 3.00 | 2.89
: Cultivar (ev.) Plaating materials (P.M) Cv.xP.M P05 P05 x Cwv. P;0. x P.M. Cv. x P.M. 1 P;0s
LS.D. 5% 2005 0.09 0.05 0.06 0.10 0.14 015 020
- S 2006 0.13 0.04 0.58 0.04 0.064 0.063 0.09

M° = Microelements
= Without microelements
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microelements on Total yield/plot, 2005 and 2006.

Table 8: Interaction effect of cultivars, planting materials, phosphorus fertilizer and

Whole Cutting Average
Treatments | o sp,0, | 159,00 | 225P05 | & | 75P.0s | 150, | 225P:0; | £ | 75P.0 po | 12500, & | ¢
Caltivars (Kg) (Ke) . . (Kg) 3 (Xg) (Kg) & | &) Ko g _ g
' MIw MIwlivmlw MW IMIw | w]w MW M| WM W |
T 2005
Fusean ~ [53.04150.55767.31 64.59]89.55] 77,31 67,06 55.76 | 43.79 | 58.87 ] 55.95 | 68.56 | $9.59 | 57.00 54.40| 47.17| 63.09 | 60.27] 79.06 68.45] 62.07
Local  |50.66}45.56}60.72)55.44]70.04| 67.10 | 58.25 | 44.76 [ 43.06 | 52.90 514TI§177 60.44[52.90] 47.71 | 44.31 | 56.81 | 54.46 | 66.40 63.77 | 55.58
“Mean 51.85]48.06164.01 ] 60.02] 79,79 72.30 ] 62.66 | 50.26 ] 43.42| 55.89 | 54.71] 65,67 | 60.01 | 5495 | 51.06 | 45.74 59.95| 57.36] 72,73 66.11
2006 ‘
Fuseau |63.65160.93]67.30]66.14]78.10] 77.30]68.90 | 52.76]47.67] 55.19 5185[%}52 5528 53.88[58.21]54.30] 61.24 | 59.99] 68.31]66.29] 61.39
Local 5§7.75]54.56156.63]56.20| 67,31 | 63.99 | 59.41 | 32.51 | 23.96 36.58 3¢sd[4331 39.71135.19/45.13139.26 | 46.60| 453515561 51.85 | 47.30
Mean 60.70/57.74161.97]61.17] 7270/ 70.65! 64,16 [ 42.64 ] 35,811 45.88 [ 44.17] 51,22 47.49 ] 44,531 51.67 | 46,78 | 53.92 | 52.67 ; 61.96] 59.07
Cultivar {¢v.) Planting materials (P.M) Cv.xPM  P0s PiOsxCv. P;OsxP.ML Cv.x P.M.x P05
L.S.D. 5% 2005 223 1.40 197 161 228 229 323
Rt 2006 155 1.20 570 1.07 142 143 204
M°® = Microelements
W = Without microelements
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Dry matter of tuber (%)

Tubers of the Fuseau cultivar had 31gn1ﬁcantly higher DM
percentage than local one during 2005 and 2006 seasons. (Table 9). A
similar trend was recorded under the Egyptian conditions (El-
Sharkawy, 1998). Cutting of seed tubers gave a significant effect on
dry matter at harvest time in both seasons. Planting whole seed
resulted in higher DM compared with cut seeds, the increase was
21.74 and 20.47% during 2005 and 2006 seasons, respectively.

Fertilization by 22.5 Kg P,OsFed with spraying micro-
elements significantly enhanced tuber DM by 22.33 and 20.79%
during the two seasons respectively. Albegov and Ratskevich (1972),
found that fertilization of potatoes and tomato plants with N, Fe + Mn
or Mn + Cu increased their dry matter content.

Results in table 9 also indicate that tuber DM% was influenced
by cultivars and seed tuber. The interaction effect between cultivar
and P levels application was significant during 2005 and 2006. The
highest tuber Dry matter was obtained with Fusaeu cultivar fertilized
by 22.5 Kg P,0s/Fed and sprayed with micro-elements, in both
seasons. ,

Regardless of cultivars, the highest DM% at harvest time
occurred with the combination between whole seed tubers and P levels
when 22.5 Kg P,0s/Fed with micro-elements were used while, in
2006, no significant differences were recorded between application of
22.5 Kg P,0s/Fed with or without micro-elements.

Concerning interaction effect between cultivar, seed tuber and
P levels with or without spraying micro-elements it was noticed from
that Fuuseau cultivar contained the largest tuber DM when p]anted
with whole tuber and fertilized by 22.5 Kg P,05/Fed with micro-
elements in both years.

Inulin percentage of tubers:

Regardless other treatments, the present data (Table 10.)
indicated that Fuseau cultivar contained 8.55 and 10.60% higher tuber
inulin. percentage than local one, during 2005 and 2006 respectively.
Same trend was reported by El-Sharkawy, (1998).
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Table 9: Interaction effect of cultivars, planting materials, phosphorus fertilizer and

: ”'i_n'icro'elements on (D.M%), 2005 and 2006.

Whole Cuttin Average
Treatments 7.5 P04 157,05 2.5 P,0: (Kg 1.5 P10s 1S P00, 22.5P:04 7.5 P05 15 22.5P,0,
o] (Ke) {Kg) g | Xe (Kg) (Kg) §| Ko |POs (Kg) g
Cultivars . = = (Kg) g
M [ w (MW MW MW [ M (W IM[wW MW (M W W[ W
2005

Fusean |22.29|20,09 23.37T20.88 24.22[21.15] 22.00| 30.36 [ 19.64 | 21.45[ 20,89] 22.12] 21.53]21.00 [ 21.32 | 19.86 | 22.41 ] 20.88[ 23.17 21.34[21.50

Local 31,31 (20,09 | 22.45 | 20.96 | 22.67| 21.36 21.47118.72118.38 | 19.85] 18.61 | 20.31| 19.42 | 19.21 ; 20.02 | 19.23 | 21.15| 19,78 | 21.49 20,39 | 20,34

Mean 21,80]20.09122.91]20.92]23.44]21.2621.74( 19.54{ 19,01 [ 20.65] 19,75 21.12 [ 20.48 | 20.11 [ 20.67 | 19.55] 21.78 20.33 [ 22,33 | 20.87

2006

: Fuseau |19.75|19.62|20.76]|20.41|21.87 | 21.44 [20.64 | 18.85| 18.64 | 19.92| 19.61 | 20.80| 20.66 | 19.75 | 19.30| 19.13 | 20.34] 20.01 21.33(21.05]-2(}.19

Local  |20.02]19.5120.64|20.26)20.63120.78720.31]18.93|18.73|18.82 18,70 | 19.56 | 19.05| 19.02 ] 19.48 19.1219.73 | 19.48 20.24]19.92 19.66

Mean 19.89119.57120,76120.33121.2521.11 /20,47 [ 18.89 ) 18.69119.3719.15)20.33 1 19,86 19.38 1 19.39 | 19.13) 20.03[ 19.74120.79 20.49

Cultivar (cv.) Planting materials (P,M) Cv.xPM P10, P,0sx Cv., P20: x P.M. Cv.x P.M. x P04
L.S.D. 5% 2008 012 0.13 Q.19 0.28 0.41 0.40 0.57
ST 2006 016 0.14 0.20 0.2% 029 0.30 0.41
M’ = Microelements

&

W

Without microelements
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Table 10: Interaction effect of cultivars, planting materials, phosphorus fertilizer and
microelements on Inulin percentage of tubers 2005 and 2006,

M°® = Microelements

W=

Without microelements

Whole Cuttin, Average
Treatments | 7.5 P,0s 15P,0s | 225P,0, 7.5 P;0s 15P0, | 22.5P,0s 75P.0; | 15 225 P,0,
(Kg) (Kg) (Ke) | §| (ko (Kg) Xe) | g | Ke) |[POs (Kg) 3
Cultivars = = {Kg)} =
= M w IMIw | m[w M (W] M [W{MW W M (WM WM W
'o&; 2005
' g Fiseau - | 11.97]11.47]12.47[12.27112.43[12.02[12.13] 11.50 | 11.27[ 12.07 [ 11.77] 12.10] 12.67 | 11.73 ] 11.73] 11.37[12.27] 12.02 [ 12.27[ 11.93] 11.93
_g Local 11.17[11.00[ 1147 [11.13]11.83 | 11.27 | 11.31[ 10.40{ 9.73 | 51.13 | 10.43 [ 10,93 10.43{16.51 | 10.78| 10.37| 11.30 | 10,78 | 11.38 10.85] 10.91
; “Mean 11.57|11.23[11.97[11.70 [ 12.13 [11.73 | 11,27] 10.95 [ 16.50 | 11,60 11.10 [ 11.52 | 11.05| 11.12 | 11.26 | 10.87 [ 1£.78 | 11,40 | 11.82[11.39
= ' 2006
E Fuseau |11.30[10.57 11.57 | 11.20[11.97 [ 1L.37]11.33] 9.50 | 9.23 | 9.87 | 9.50 | 10.07] 9.53 | 9.62 ] 10.40] 9.90 [10.72[10.35[11.02 [ 10.45] 10.47
'ﬁ" Local 933 [ 893 9.83 | 9.50 [10.10]10.00] 9.62 | 8.80 | 8.47 | 9.13 | 8.53 |10.17] 9.53 | 911 | 9.07 | 870 | 9.48 | 9.02 | 10.13| 9.77 | 9.36
- Mean 10321 9,75 [10.7011035(10.03110.68 | 10.47] 9.15 | 8.85 | 9.50 | 9.02 {10.12| 953 | 9.36 | 9.73 | 9.30 | 10.10| 9.68 | 10.57[10.11
- A
Cultivar (cv,) Plaating materials (P.M) Cv.xP.M P05 P;Os x Cv. P,0sx P.M. Cv. x P.M. x P,0Os
LS.D. 5% 2005 0.10 0.068 0.09 0.13 0.18 0.19 026
LT 2006 012 0.058 0.08 (.58 0.08 0.08 0.11
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At harvest using whole seed tuber gave . higher  inulin
percentage than seed tuber cuttlng at harvest time in both seasons of
study (Table 10). -

Apphcatlon of 22:5 - P,Os Kg/Fed Wlth_ ~or without
microelements gave' a. gighificant in¢rease in inulin tuber percentage.
Insulin concentration (g/100g DW) was higher when the plants of the
two cultivar were planted with whole tubers, It is clear also that the
interaction effect between cultivar and phosphorus levels with micro-
elements was significant in both years. Fuseau cultivar gave higher
inulin percentage when fertilized by 22.5 Kg P,0s/Fed with spraying
micro-clements.

The interaction effects between the tuber seeds and phosphorus
levels indicated that addition of 22.5 Kg P,0s/Fed with micro-
elements to ‘whole tuber gave the highest inulin of tuber. In general,
the maximum inulin concentration was obtained when whole tubers of
Fuseau cultivar were planted and fertilized with 22.5 Kg P,Os/Fed
with micro-elements (Table 10).

It could be concluded that application of 22.5 Kg P,0s/Fed
with microelements are the optimum fertilization rates to maximize
tuber yield and increase tuber DM and inulin of the local and Fuseau
cultivars growth when planting whole tuber in drip-irrigated sandy
soils.
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