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ABSTRACT

The study was carried out at the Horticultural Research station of Barrage
region during summer seasons of 2000 and 2001 on Jerusalem artichoke Local and
Fuseau cultivars on plant growth, tuber yield and tuber chemical constituents. Three
organic manure levels, i.e 10,20 and 40m’ FYM/Fed and nitrogen sources. i.e {NHa)2
S04 and NH; Noa. The Local cultivar showed higher fresh weight of foliage, No. of
branches, No. of main stems in contrast to plant height. Tuber yieid of Fuseau cultivar
was 14.78 and 15.48% higher than that of the Local one during 2000 and 2001
respectively, Fuseau and Local cuitivars growth parameters responded positively with
the increased leveis of organic manure application up to 40m® FYM/Fed; during 2000
and 2001. Results also indicated that Fuseau cultivar {uber yield and inulin contenl
increased as FYM level elevated from 10, 20, 40 m® FYM/Fed as compared to Local
cultivar, during 2000 and 2001. Application the form of (NH4), SO, increased fresh
weight of foliage and greater number of branches, number of main stems. and tuber
yield by 663 and 22.80% more than that NHs NO: during 2000 and 2001,
respectively, Local cultivar tubers showed grealer total carbohydrate and total sugar,
total protein, total nitrogen and total potassium, compared with Fuseau cultivar
Fertilization with 40m® FYM/Fed Also, (NHs): SOy increased inulin concentration,
carbohydrate, total sugar, total protein and NPK content application with 40m*
FYM/Fed and 40 Kg N/Fed {NH4)2 SO4 were the optimum rates to maxmize tuber yield
and quality of the local and Fuseau Jerusalem artichoke cuitivars.

INTRODUCTION

Jerusalem artichoke is an agricultural crop with a great potential for
high sugar yields per hectare 9-13 tha (Klaushofer, 1986). The main storage
carbohydrate is fructan that contributes about 70-80% of the tuber dry matter
{Chubey and Dorreli, 1974; Pilnik and Vervelde, 1976 and Kosaric e! a/.,
1984). Although the above-ground parts of the plant can be used for biogas
production or in animal nutrition (Gunnarson et al. 1985; Malmberg and
Theander, 1986; Seiler,1988). The main interrest in Jerusalem artichoke is
due to biotechnological utilization of the tubers. Fermentation of the tubers
may yield ethanol or other buik chemicals {Guiraud, et a/,1981; Williams and
Ziobro 1982; Marchal ef a/.1985; Fages et al, 1966; Rosa, et al 1987).
Hydrolyzed fructan is an important raw materiai for the production of fructose
sweetener (Byun and Nafim, 1978).

Growth conditions, e.g. soil and fertilization, play an important role on
yield production. The effect of nutrition has been investigated mainly by
application of the main nutrients {NPK}, N being the main factor.

The maijor inorganic forms of N absorbed by plants are NQ; and NH,",
Both forms of N can present naturaily in the soil solution. NH, is released
from decay of organic matter whereas NH,' is released from nitrification of
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NH," (Haynes, 1986]. Both forms of N also can be applied. NH," is less costly
and therefore, it is often be applied.

Today there is a lrend of producing nitrogen fertilizer having high
nitrogen concentration, with eleminating some industrial processes to reduce
the cost of nitrogen unil. A great number of nitrogen fertilizer sources such as
calcium nitrate, ammonium nitrate, ammonium sulphate and urea are used in
Egypt. Thus. evaluation of these ferlilizers to choose the best of them with
regard to their effect on plant productivity as well as their economic is of
paramaount importance.

Organic matter in the organic manure is very important for structure of
soil, water properties and retention, and release of the nutrient elements.
(Cheng 1976 and Lapshina 1984} repored that application of 40 t FYM/ha
increzsed the growth, leaf area and yields of fresh fodder and ¢rude protein
by 28.7-1.8% and 1.5-1.7 times, respectively (El-Nagar, 1998} on polalo
mentioned that application of FYM contribute to plant growth through its
effect on physical, chemical and biclogical properties of the soil as well as
through its effect as a source of essential nutrients. Moreover, organic
fertilizers application led to higher tuber yields and higher dry matler of potato
compared with mineral fertilization (Kolbe et al., 1995).

Organic fertilizers such as FYM had a considerable effect on
increasing yield and dry matter of potato tubers (Sharma and Arora, 1990.
Also, Arisha and Bardisi, 1999) found that plant height, NPK Contents in
foliage and tuber, number and weight of tubers potato/plant and total tubers
yield/Fed, as well as the tuber dry matter content were significantly increased
with increasing FYM. (Zvara and Hergep, 1983; Leible, 1985 and Starck
1989) stressed the remarkable productivity improvements at high nutrient
levels of nitrogen sources with crganic manure (FYM) the increase in
biological activities caused by organic manure might be due toavailable
carbon sources on which microorganing live besides conserving soil moisture
and maintaining favourable sail temperature (Lou and Sum, 1994). This study
aimed to investigate the effect of arganic manure at different rates in the form
of FYM and choose the best source of mineral fertilizers in the form of
ammonium sulphate or ammonium nitrate as well as their combinations with
FYM on growth, yield ability and N,P.K contents in Jerusalem artichoke
tubers.

MATERIALS AND METHODES

Two field experiments were conducted during the Summer seasons of
2000 and 2001 at the experimental farm of the Barrage Horticuitural
Research Station farm., characteristics of both arganic manure {FYM} and
soil employed in this experiment are presented in Tables 1 and 2.
To the treatments of the N source were as follows : ammonium nitrate (NH,
N, 33%N) and ammonuim sulphate (NH4); So, (20.5%N) were applied at the
rates of 40 kgN/Fed. In two equa! parts, started one month after planting and
the second half was added one month later and control without applying
nitrogen  sources fertilizer organic manure i.e. farm yard manure (FYM) was
applied before planting during soil preparation at rates of 1020 and
40m°*/Feddan.
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Table {1); Soil analysis.

Fine | Coarce [! \ Water rganic
Season| Clay | Silt| sand | sand Texture | PH [ EC | Hdding |matter
% %o \ capicaty% %

2000 |16 50| 8.5 |32.09| 415 Sandyclay58.6i2,45il 325 ‘ 15 |
| 2001 |4830|8.332.15] 4141 | Sandyclay ' 8.7 (264,  32.4 1.9

Table (2): FYM analysis:

| N P | K [Heco,| €47 S0,2-
30.41 17.25 \
' 31.22 17.30 !

20001 02 12.54 l 45 {1.08
1 1.09

2004 0.17 12.43 4.4

Plots were arranged in a split-split plot design with three replications.
Cultivars; Fuseau and local consisted main plots, organic manure (FYM)
rates were assigned randomly to sub-plots while N sources were assigned
randomly to sub-sub-plots.Each experimental unit was of 3 rows 5m leng and
1m apart. Within row spacing was about 50cm. The two experiments were
planted on April 19" . 2000 and 23",2001 during the two growing seasons.
Plant growth and yield measurements. A random of representative sample of
5 plants were taken from each treatment afier 120 days from planting when
plants were reached green tops, where vegetative measurements and yield
data were recorded. These measurements were, plant height, No. of stems,
No. of branches. Fresh weight of branchesfpiant, piani fresh weight from
eash sub-plot and then converted into kg/plot.

Chemical analysis

Carbohydrates, total sugar content was determined according to
{Somogyi, 1852 and Nelson, 1974). Inulin concentration was determined
according to {(Winton and Winton, 1858}, Nitrogen (Koch and Mc Meckin,
1924}, protein content was determined as nitrogen content and converted to
its equivalent protein content by mulliplying with 6.25 as described by (Preg|,
1945), phosphorus (Troug and Meyer, {1939}, potassium, {Brown and
Lileland, 1946), were determined following oven-dry at 65-70% for 48h in an
air-forced ventilated oven. Data were statistically analysed using a General
linear Mode! procedure of SAS Institute, {1989). Fishers protecied least
significant (LSD) at P =0.05 was employed to separate the treatment means.

RUSULTS AND DISCUSSION

|- Vegetative growth characters : -
) Plant height :

Data presented in Table 3. Showed that Fuseau cultivar produced
langer plants comparing with local cultivar. The increment in the plant height
was estimated by 15.3 and 10.3% for the two growing seasons, respeclively,

A wide range of variation was reported by many authors,( Khereba 1979,
Kiehin e af1993; and El-Sharkawy 1998). concerning the effect of crganic
manure levels; Data alsp presented in Table 3.
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Indicated that 40m’ FYM/Fed produced (6.14 and 14 31%) and (13.48
and 228%) higher significant plant height than 20, 10m*/Fed in the two
seasons. respectively. these results were in accerdance with {Arisha and
Bardisi, 1999). Morecver, the results in Table 3. Indicated that nitrogen
fertilizer in the form of ammonium nitrate significantly increased plant hight by
(4.50, 19.91) and(8.14, 16.03)compared with ammenium sulphate and control
in the twao seasons, respectively.

The interaction between cultivar and organic manure (FYM) affected
plant height, it could be noticed that in 2000, 2001 Fuseau cultivar produced
the longest sten compared to the local cultivar when using the higest grganic
manure (40m’) but these differences were not significant during the firsi
season. As for the effect between cultivar and nitrogen scurces on average
piant height, data indicated that the tallest Jerusalem artichcke piants were
obltained with Fuseau cuitivar when applying amrnonium nitrate in the second
season only. However, the interaction between cuitivar by arganic manure
{(FYM} and nitrogen sources was significant in the second season oniy,
indicating that the twa produced the highest plants with high levels organic
manure (40m> FYM) when given combined with ammonia as compared with
other treatments.

2) Number of branches :

The |ocal cultivar produced the higher number of oranches/plant
compared with Fuseau cultivar in the two growing season (Table-4). As
similar trend previous'y reported by { El-SharKawy, 1998 and Hamad, 2001)
Regard to FYM, the same table indicated that application of 40 m fFed
resulted in 16.3, 20.38 and 11.33, 23.72 higher branches/stem than 10m°
during the two growing seasons, respectively. Moreover, the resuits also
indicated that ammonium sulphate significantly increased Number cof
branches in both seasons by 12.80, 12.68 as compared with ammonium
nitrate. The interaction effect indicated that the greates No. of branches was
achieyed by both cultivars when subjected to 40 m’ FYM/Fed and also by
oplying amnonium swiphate in botk years, |fwas aiso clear el outnoar
Crpanic mandre  and nitrogen sources 04 were only sigriteant in krat se 3500
where coembination of armmonien suichaiz with
40 M’ FYM consistently obtained the bigher No. of branchas proausss Ly g
two cuthivars

3- Number of main stems :

Table (3) showed that the local cultivar surpassed Fuseau cultivar on
nurnber of main stems but these difference were only significant during the
first season 19.80% ratic. These results were in hcrmony with ( Khereba
1979) who found that significant difference in number of stems aof some
Jerusalem artichoke ciones Also, (El-Baz et af. 1980, and Ibrahim et a/ 1890)
on potato plants showed that there were significant differences among
cuitivars in this character.

It is also evident from datz in Tabie {3} that number of main stems tend to
increase when the higher FYM (40m”) rate 10.37-61.81%, and 12.77-43 3%
compared with 20-10m” FYM during 2000 and 2001 seasons, respectively.
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Concerning the effect of nitrogen sources, data presented in table (5)
indicated that the number of main stems increased significantly with
ammonium sulphate 1049, 28.65 and 7.97, 20.88% compared with
ammonium nitrate and contral during the two growing seasons, respectively.
Concerning the interaction between cultivars and FYM, it could be noticed
that in 2000 and 2001 seasons the local cultivar produced higher number of
stems/plant than Fuseau cultivar, when received the higher rate of FYM, but
these differences were not significant during the second season. Number of
stems/plant of local cuitivar was significantly enhanced with applying
ammonium sulphate through the first season, while the two cultivars
produced higher No. of stems/plant when applying ammonium sulphate
during second season.

The maximum number of main stems of the two cultivars was abtained
by applying 40m®* FYM and ammonium sulphate or ammonium nitrate during
second season. on the other hand the firest season revealed No. of main
stems of local cultivar increased significantly by 40m® FYM combined with
ammanium sulphate.

4- Foliage fresh weight :

Table (6) clearly indicate that, the local cuillivar had the greater
foliage fresh weight It showed 4.65 and 4.28 Kg during 2000 and 2001
seasons, respectively. Whereas, Fuseau cultlvar produced 3.29 Kg and 2.99
Kg. Regarding to FYM; application of 40m* resutted in the higher fresh weight
5.24 Kg and 4.77 Kg during the two studied seasons, respectiwely. Data
presented in table (6) clearly show that the inorganic nitrogen in the form of
ammonium sulphate compared with ammonium nitrate significantly affected
the foliage fresh weight in both years.

Concerning the interaction effect, results in the same table showed
that the foliage fresh weight was higher when the plants of the two cultivars
were fertilized either with 40m® FYM/Fed or by ammaonium sulphate in both
seasons. The interaction between organic manure (FYM) and the inorganic
nitrogen sources indicated that follage fresh weight increased when
ammonium sulphate combined with 40m™ FYM. 1t caused about 19.79-4.42%
foliage fresh weight comparing with using 20m *Fed in both years,
respectively. The intraction effect of cuitivars, FYM and nitrogen sources
were only significantly during first season, indicated that FYM {40m>)
combined with ammonium suiphate resulted in increasing foliage fresh
weight. It was obvious from previous results that using (NH,); so, as a
nitrogen form had a positive effect in all parameters. This resuit could not only
attributed to NH, cations but also to So, anion, since the two ions could
participate in lowering soil pH and hence increasing the availability of the
mest important nuirients which in turn, increased plant growth (Riley and
Barber, 1971; Russell, 1973 and Smiley, 1974). In addition, nitrogen also
plays an important role in building stable soil organic matter as well as to
produce optimum plant growth (Wallace, 1994).
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5- Fresh weight of tubers per plant:

Data in Table (7) showed that Fuseau cultivar produced higher yield
in both seasons compared with the local cultivar. The increment was
estimated by 9.91 and 15.3% in the {irst and second seasons, respectively.
However. the difference between the two cultivars did not reach to the
significant level in the first season. A wide range of variation was reported by
many outhers (Khereba. 1979; Soja and Liebhard, 1984: Spitters et a/., 1988,
Klug, 1892; Ei-Sharkawy, 1998 and Hamad, 2001

At harvest time in Table (7). Fresh weight of tubers/plant increased
significantly with increasing FYM up to 40m*Fed. Itexpressed 14.12 and
54.54% in the first season and 8.53 and 27 92% in the second season
compared with 20m” and 10m° FYM, respectively. Smith et al., 1989 and
Staniforth and Smith, 1991} reported that the organic manure improved soll
structural characteristics and increased availability of nutrients and play an
important role in producing increments of yield.

Results did not reflect any significant differences between the two
sources of pitrogen in respect o fresh weight of tubers/plant in the first
season. However in the second season, fertilization of Jerusalem
adichoke/plants with ammonium sulphate significantly increased fresh weight
of tubers/plant. Findings in Table (7) cleary showed that the Fuseau cultivar
was significantly affected with the higher FYM/Fed during 2001 season and it
produced the larger tuber fresh weight of 6.83 Kg/plant. While the local
cultivar produced the larger tuber fresh weight 5.278 Ka/plant.

Fresh weight of tubers/plant was generally enhanced by a combination
cultivars with nitrogen sources in both years (Table.7), However, results were
not significant in 2000. While during 2001 the Fuseau cultivar with ammonium
sulphate fertilizer resulted in 10.84% higher F.\W. of tuber/plant than the local
cultivar.

Application of 40m> FYM/Fed increased F.W. of tubers/plant when
Jomed with ammonium sulphate in 2001, Not with stanting, application of 40,
20m°Fed FYM with ammonium nitrate was not significant in the first season.
However tubers FW. of Fussau CV. responded positively to application of
40m>fFed FYM combined with ammonium sulphate in the second season
only. During the first season Fuseau and local cultivars tubers F.W./plant was
not reach to the significant level by combination of 40 and 20m3/Fed (FYM)
with different inarganic nitrogen sources.

lI- Total yield/plot :

Table (8) revealed that Fuseau cultivar produced the highest yield
compared with local cv. in both years of studies. The total tubers yield/plot of
Fuseau c¢v. were 209.7 and 173.1 Ka/plot. While, total tubers yieldfplot
produced by local cv. were 178.7 and 148.3 Kg/plot in 2000 and 2001
seasons, respectively.

Similar varietal differences were reported by many outhors. ( Spitters,
1987, Spitters et al, 1988; Perko, 1990; Klug, 1992 and Kiehn et a/., 1993).
Regarding the effect of FYM, it was clear from Table (8) that there were
significant and cons;slent increases in total yield/plot by increasing organic
rmanure level up to 40m*/Fed in both years resulted in7.79, 5465% and
8.89, 28.16% vyield/plot increases over 20m® and 10m® FYM respectively.
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{Lapshina 1984 and Lou and sum, 1994) reported that the increase in
biciogical activities caused by organic manure might be due to available
carbon sources on which microorganisms activates besides conserving soil
moisture and maintaining favourable soil temperature.

At harvesting (Table.8) showed the effect of using of the nitrogen
sources. total tubers vyield/plot was generally enhanced by (NH.); so, which
caused increased 6.90, 14.09 and 22.95, 30.57% compared with NH; NO;
and control in both seasons, respectively.

Concerning the interaction between cultivars and FYM, data presented
in the same table indicated thatthe two cultivars responded significantly to
higher levels of FYM. Also, the interaction between cultivars and nifroger:
sources, data presented in Table (8) showed that the two cultivars surpassed
when applying (NH4), SO, compared with NH, NO; and the controi treatment
in the two seasons,

it is also clear that FYM fertilizer exerted its increasing effect on the
total yield/plot when combined with (NH;), SO, The interaction between
cultivars, FYM and nitrogen sources, indicated that the highest values were
resulted with applying nitrogen fertilizer as {NH,), SO, form and 40m° FYM
for both cultivars. These were true in both seasons of 2000 and 2001.

lll- Inulin content of tubers :

Regardless freatments, the present study indicated thatthe Fuseau
cultivar contained 3.47% higher tuber inulin concentration than those of the
focal one. The same trend was reported by (El-SharKawy, 1998). The
positive effect of late harvest on increasing tuber inulin was reached 7.24-
2.77% for 10m®-20m® FYM/Fed, respectively compared with 40m® FYM/Fed.
Conceming the nitrogen sources, it was observed that ammonium sulphate
surpassed then ammonium nitrate and control by 3.41, 7.22%, respectively.
Conceming the |nteract|on effects, results in Table (9) showed that the inulin
concentration (g1009 Dw) was higher when the plants of the two cultivar
were fertilizer either with 40m® and ammonium sulphate. The interaction
between organic manure (FYM) and the inorganic mtrogen sources indicated
inulin  increment when NH;So; combined with 40m° FYM. while, the
interaction effect of cuitwars FYM and the inorganic nitrogen sources were
indicated that FYM (40m IFed) combined with (NH,), S0, increased inulin
content of the tubers .

V- Carbohydrate content of tubers :

Tubers of the local cultivar was significantly in carbohydrate than those
of Fuseau cultivar. The present study indicated that 40m® FYM/Fed
significantly enhanced tuber carbohydrate by 3.58 and 6.54% compared with
20 and 10m’ FYM/Fed. In general, carbohydrate concentration with
significantly higher (NH4), SO, and NH, No, compared with untreated by 2.35
and 2.24%. The effect of interaction between FYM rate and cultivars on
carbohydrate percentage mdicated that the local cultivar was significantly
stimulated with the rate of 40m’ FYM/Fed. it is Also clear that the effect of
interaction between cultivar and inorganic nitrogen source. Local cultivar was
superior with ammonium sulphate while, Fuseau cnitivar was shown in table
{9) in dictated that carbohydrate percentage increased with ammonium nitrate
sources.
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Concerning the interaction effects, results in the same Table showed
the carbohydrate content increased with a combination of 40m® FYM/Fed
and ammonium sulphaie of ammunium nitrate of the two cultivars.

V- Total sugar content :

In generai, total sugar content of local cultivar surpassed that of the
Fuseau cuitivar by 3 96% (Table 9) Regardiess of cultivar total sugar content
was pasitively inflenced by rate of FYM {40m /Fed) significantly increased by
3.41 and 9.40% compared with 20 and 10m® FYM/Fed Total sugar content
was correspondingly enhanced by 13.76 and 13.7,1g/100g Dry weight wit
(NH4),S0,, or NH; Nos compared wilh control 13.4,1g/100g. The interaction

otweer, rate of FYM and Jerusalem artichoke cultivars was significant
indicating that total sugar concentration of the two cultivar were increased as
FYM fertilizer elevated from 10,20 and 40m” FYM/Fed.

Resuits also indicated that the interaction effect between inorganic
soures and Jerusalem artlchoke cullivars on tlotal sugar content was
significant when applicantion 40m” FYM/Fed with (NH,); SO, of the two
cultivars.

VI- Total protein content :

Local cultivar produced tubers with significantly higher percentage of
total protein percentage than Fuseau cultivar. Differences in tuber total
protein might be due to genetic differences among Jerusalem artichoke
cultivars { El-sharkawy, 1998 and Mansour et al., 2001). Results indicated a
sngmf:cant increase of tuber total protein contentas FYM leve! elevated to
40m°/Fed, the increase of FYM application from 10 to 20 and 40m’/Fed
resulted in 5.95 and 0.38% higher tuber total protein concentration.

Results also indicated as significant increase of tuber protein
percentage as ammonium sulphate compared with ammonium nitrate and
untreated control. Concerning the interaction effect between cultivars and
organic manure, it could be noticed that the local cultivar produced the higher
protein concentrahon compared to the Fuseau cultivar when using the higher
FYM (40m’Fed). As for the effect between cultivar and nitrogen sources on
protein percentage, data indicated that tuber protein parentage increase
significantly with the two cultivar by applying (NH,), SO;. Concerning, the
interaction between cultivar, FYM and inorganic nitrogen sources it is lear
that the total protein concentration lncreased significantly with two cultivars
(Fuseau and local) by applying 20 or 40m”® FYM/Fed with (NH,); SO,

Nitrogen, phosphrous and potassium content in tubers :

Concerning the nitrcgen and potassium content in the tubers, the data
in table {11) showed that local cultivar tubers conlained higher level
compared with of Fuseau cultivar, wihle the phosphorus content in the tubers
in same table indicated that no Sig nificant differences between the two
cultivar.

Regarding the effect of FYM fertilizer levels on NPK content were
significant by increasing FYM leve! from 10 to 20 and 40m*/Fed elevated
tuber NPK content by 1.360, 1.406 and 1.444g/100g DW. respectively.

2046



J. Agric. Sci. Mansoura Univ., 28 (3), March, 2003

649000 08900°C

£3810°0 8LLOD 095000 Z09600°0 LZH00 NS5O
£9910°D gL' 096000 046000 6L500T 890D O FARE: uafion
o £9910°0 9/0L10°0 096000 zZLog'o 6£900°0_0H900Q L2100 snonydsoy
NBIgrAD Bao'N N'AD Big'AD N BiQ AD %&0'0 0’8"
£Et 1 vZPL bSE Ll bEvL vt Z8YL BIEV )90V ZEPL  GLPL G9EL | 091 ¥6EL LIEL SIEE W
CPLEL PEPL 2L 28EL [ ZivL GBPL O BEZSL LLEL [ EZPL PERL LZWL blbL | EREL BETL SEE1 GLEL jeaoT
€6C 1 LeP )+ OZb L 92Eh | Okb'L €G¥L BEPL 6CCTL [ OBETL  DEPL  BLFL €281 | BAEL OMPL 0bL 9LEL neasny
[ wmssejo,
6Zb'1 6GPL BIEL[ESPL tipL CLGL €BUTL L ibPL GEYL ZOSL P6EL | LIEL K€L PEEL BHEL W
EPP L BEP L bibL GLEL | BFL LBY L LIS ZTPEL| GG BPPL GOSTE ZZPL | OBE'L 08E'L  QovWt 0t 18207
BOFL 8L L PbSPL LPEL | 4EPL LSPL B0SL €REL | PEPL  EPFL BEPL 1981 | €SE€L ZSEL  SBEL  BLEL neasng
como:._
rEEY 0 9600 PLOP0|SEEF G ZO0S'0 OFLS 0 8P 0l LAY Q  {¥QLQ TIEKO SLIVO | ZOVD  ESOYPO  GIBPO  O6EFD W
SLEP'0 15870 PSOS0 PESHQ| t6P O ZE600 L2150 0LLp'0| 28P0 €CBFO €C0S0 085P°0 | GOP0  DOBFOQ  £S6P'Q  CLEY'0 12307
00BY D 11BY O /68F 0 £69P°0| 6050 /9060 €060 LS6F0| LBFD 098P0 OMWP'0 F/OP0 | SSKD  L0SP0 2490  L9PF0 neasng
snodydsol g
foN 'S \_’ foN log foN rog *ON *0s
" 'HN  :["HN} hee W 'THN *{"HN) e W 'HN  H*HN) anuea W THN UMM 10100 | EANINS
LNWEITRT-ETR]
sbeiary { ;DY) WAL { woz) WAd “ (o) wad _ L

“SUOSEIS L00Z PUR U0z BuLnp sAep OgL 1€ SNOYIMe WIHBSTUIM O WNISSe}od pue usboljiN

‘'snoJydsoyd uo suopaeIajul 113y} pue sad4nos uabouliu pue (WA 4) ainuew Jruebio “eApng jo 19ay3 : (L1} ajqel

2047



El-Sharkawy, Z. A

The results, also showed that N,P content increased with applying
ammonium sulphate while, potassium content was increase significant
applying ammonium nitrate. Results of the interaction effect between cultivars
and FYM rates [Table 11} on N and K conlent were found in local cultivar with
higher Ieveis of FYM (40m {Fed) application on the contrary, higher levels of
FYM {AOm) with Fuseau cultivar produced phosphorus tubers content.
Moreover, the interaction between cultivar and inorganic nitrogen sources on
NPK content, the data in table (11 showed that a significant was (NH,); SO;
with two culiivars However, the interaction between cultivars, FYM and
nitrogen sources, the data in table {(11) showed that the highest FYM
(40m”fFed) with (NH4)2 SO5 produced NPK content increases of two cultivar

CONCLUSION

)t is concluded that application of 40m® FYM/Fed with ammanium
sulphate at the rated 40Kg N/Fed was the best treatment for improving the
vegetative growth, Also, producing the highest tuber yield and increase inulin
concentralion total carbohydrate, tolal protein, nitrogen and phosphorus
concentration.
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