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ABSTRACT

The study was carried out at the Horticultural Research station of Barrage
regicn during summer seasons of 2000 and 2001 on Jerusalem artichoke Local and
Fuseau cultivars on plant growth, tuber yleld and tuber chemical constituents. Three
organic manure levels, i.e 10,20 and 40m° FYM/Fed and nitrogen sources. i.e {NHa)z
S04 and NHs Noj;. The Local cultivar showed higher fresh weight of foliage, No. of
branches, No. of main stems in contrast to plant height Tuber yield of Fuseau cultivar
was 14.78 and 15.48% higher than that of the Local one during 2000 and 2001
respectively, Fuseau and Local cultivars 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 cultwar tuber yield and inulin content
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 (NHa)2 SOs 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 NH. NO; during 2000 and 2001,
respectively. Local cultivar tubers showed greater total carbohydrate and total sugar,
total protein, total nitrogen and total potassium, compared with Fuseau cuitivar
Fertilization with 40m*® FYM/Fed Also, {NHz)2 S04 increased inulin concentrationé
carbohydrate, total sugar, total protein and NPK content application with 40m
FYM/Fed and 40 Kg N/Fed (NH4): SO4 were the optimum rates to maxmize tuber yield
and quality of the local and Fuseau Jerusalem artichoke cultivars.

INTRODUCTION

Jerusalem artichoke is an agricultural crop with a great potentia! for
high sugar yields per hectare 9-13 tha (Klaushofer, 1988). 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 et al,
1984). Although the above-ground parts of the plant can be used for biogas
production or in animal nutrition (Gunnarson et af. 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 bulk chemicals (Guiraud, et al1981; Williams and
Ziobro 1982; Marchal et al.1985; Fages ef al, 1986, Rosa, et al1987).
Hydrolyzed fructan is an important raw material 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 major inorganic forms of N absorbed by plants are NOs and NH,".
Both forms of N can present naturally 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 trend of producing nitrogen fertiiizer having high
nitrogen concentration, with eleminating some industrial processes to reduce
the cost of nitrogen unit. A great number of nitrogen fertilizer sources such as
calcium nitrate, ammonium nitrate, ammonium sulphate and urea are used in
Egypt. Thus, evaiuation of these fertilizers to choose the best of them with
regard to their effect on plant productivity as well as their economic is of
paramount 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) reported that application of 40 t FYM/ha
increcsed the growth, leaf area and yizlds of fresh fodder and crude protein
by 28.7-1.8% and 1.5-1.7 times, respectively (El-Nagar, 1996) on potato
mentioned that application of FYM contribute to plant growth through its
effect on physical, chemical and biclogical properties of the scil as well as
through its effect as a source of essential nutrients. Moreover, organic
fertilizers application led to higher tuber yields and higher dry matter of potato
compared with mineral fertilization (Kolbe et af., 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/piant and total tubers
yield/Fed, as well as the tuber dry matter content were significantly increased
with increasing FYM. (Zvara and Hergep, 1983; Leible, 1986 and Starck
1989) stressed the remarkable productivity improvements at high nutrient
levels of nitrogen sources with organic manure {FYM) the increase in
biological activities caused by organic manure might be due to available
carbon sources on which microorganins live besides conserving soil moisture
and maintaining favourable soil temperature (Lou and Sum, 1994). This study
aimed to investigate the effect of organic manure at different rates in the form
of FYM and choose the best source of mineral fertilizers in the form of
ammonium sulphate or ammoniurn hitrate 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,
Nosz 33%N) and ammonuim sulphate (NH,), So,(20.5%N) were applied at the
rates of 40 kgN/Fed. In two equal 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 scil preparation at rates of 10,20 and
40m’/Feddan. :
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Table {1): Soil analysis.

} Fine} Coarce I Water  [Organic
Season,; Clay | Silt|sand| sand Texture |PH  EC| Hdding |matter
% % capicaty% %
2000 [16.5018.5132.09] 415 Sandy clay | 86 |2.45 32.5 1.5
2001 11630 8.3[32.15] 4141 Sandyclay | 8.7 12.64 32.4 1.9
Table {2): FYI analysis:
S easonl Mineral nutrients (mg/100g} | Anions
N P | K Heo,-| €1 S0,2-
2000 0.2 12.54 ] 4.5 1.08 | 3041 17.25
L2001 ¢ 047 12.43 4.4 1.09 | 31.22 17.30

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 long 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.
Piant growth and yieid measurements. A random of representative sample of
5 plants were taken from each treatment after 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 branches/piant, plant fresh weight from
eash sub-plot and then converted into kg/plot.

Chemical analysis

Carbohydrates, total sugar content was determined according to
(Somogyi, 952 and Nelson, 1874). Inulin concentration was determined
according to {(Winton and Winton, 1958), Nitrogen (Koch and Mc Meckin,
1924}, protein content was determined as nitrogen content and converted to
its equivalent protein content by multipiying with 6.25 as described by (Preg|,
1845), phosphorus (Troug and Meyer, (1839), potassium, (Brown and
Lileland, 1946), were determined following oven-dry at 65-70°c for 48h in an
air-forced ventilated oven. Data were statistically analysed using a General
linear Model procedure of SAS Institute, (1989). Fishers protected least
significant (_SD) at P =0.05 was employed to separate the treatment means.

RUSULTS AND DISCUSSION

I- Vegetative growth characters : -
1) Plant height:

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

A wide range of variation was reported by many authors,{ Khereba 1979;
Kiehin et a/.1993; and El-Sharkawy 1998), concerning the effect of organic
manure levels; Data also presented in Table 3.
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Table (3} : Interactive effect of cultivars, organic manure (FYM) and nitrogen sources and their interactions on  plant
height {m) of Jerusa  lem artichoke at 120 days during 2000 and 2001 seasons.
EYM (10m” ) FYM (20m" ) FYM (40m” ) Average
Seasons Cultivar Control ";::h ::: M  Control (':::)z ::: M Control (1::): ::: M Control (N::h :::
Fuseau 2203 2.787 2.503 2.528 2410 2827 3033 2.757 2.623 2987 3.250 2947 2412 2.860 2.85== 2.74
2000 Local 1800 2260 2.33 2132 2027 2410 2603 2347 2192 2553 273 2491 2006 2.408 2554 232
M 2.002_ 2523 2465 2330 2218 2618 2818 2.552 ?.407 2760 2990 2719 2209 2634 275 '
Fuseau 1897 2.113 2347 2119 2280 2383 2610 2424 242 2527 8717 2571 2210 2341 25583 2.30
2001 Local 1563 1.860 2.087 1.837 1.750 1983 2267 200 2363 2612 2647 2541 1892 2152 233=2.12
M 1.730 1.987 2.217 1.978 2.015 2.183 2438 2212 2.438 257 2.682 2556 2.054 2247 2446
LSD0.05S CV Org N CVv.0rg CV.N N.Org Cv.Org.N
2000 0.243 0.0972 0.092 0.138 0.131 0.160 0.726
2001 0.052 0.042 0.031 0.060 0.044 0.053 0.075

v Z ‘Amexieys-3
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Indicated that 40m> FYM/Fed produced (6.14 and 14. 31%) and {13.46
and 22.6%) higher significant plant height than 20, 10m*Fed in the two
seasons, respectively, these results were in accordance with (Arisha and
Bardisi, 1999). Moreover, 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 ammonium sulphate and control
in the two 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 stem compared to the local cultivar when using the higest organic
manure (40m) but these differences were not significant during the first
season. As for the effect between cultivar and nitrogen sources on average
plant height, data indicated that the tallest Jerusalem artichcke plants were
obtained with Fuseau cultivar when applying ammonium nitrate in the second
season only. However, the interaction between cultivar by organic manure
(FYM) and nitrogen sources was significant in the second season only,
indicating that the two produced the highest plants with high leveis organic
manure (40m° FYM) when given combined with ammonia as compared with
other treatments.

2) Number of branches :

The local cultivar produced the higher number of branches/plant
compared with Fuseau cultivar in the two growing season (Table-4). As
similar trend previously reported by ( El-SharKawy, 1998 and Hamad, 2001)
Regard to FYM, the same table indicated that application of 40 m !Fed
resulted in 16.3, 20.38 and 11.33, 23.72 higher branches/stem than 10m>
during the two growing seasons, respectively. Moreover, the results also
indicated that ammonium sulphate significantly increased Number of
branches in both seasons by 12.80, 12868 as compared with ammonium
nitrate. The interaction effect indicated that the greates No. of branches was
achieved by both cultivars when subjected to 40 m® FYM/Fed and aiso by
applying ammonium sulphate in both years. It was also, clear that cultivar,
organic manure and nitrogen sources on were only significant in first season
where combination of ammonium sulphate with
40 m’ FYM consistently obtained the higher No. of branches produced by the
two cultivars.

3- Number of main stems :

Table (5) showed that the local cultivar surpassed Fuseau cultivar on
number of main stems but these difference were only significant during the
first season 19.80% ratio. These results were in hormony with { Khereba
1979) who found that significant difference in number of stems of some
Jerusalermn artichoke clones. Also, (El-Baz et al.1980, and tbrahim et al. 1980)
on potato plants showed that there were significant differences among
cultivars in this character.

It is also evident from data in Table (5) that number of main stems tend to
increase when the hlgher 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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Table (4) : Interactive effect of cultivar, organic manure (FYM)and nitrogen sources and their interactions on
number of branches / stem of Jerusalem artichoke at 120 days during 2009 and 2001 seasons.

FYM (10m*) FYM (20m°) FYM (40m*) Average
Seasons Cultivar NH NH NH NH NH NH NH NH
Controt V12 NHe 0 ontror (012 NH o ontrot 92 NHe 0 ontror Nz NHd
S04 Nos So4 Noa Sos No; Sos Noy
Fuseau 35.30 38.73 3227 3543 4063 4274 34.71 3056 44.06 48.36 42.60 4510 39.99 43.37 3653 39.96
2000 Local 5186 5295 4584 5022 5198 5261 4735 5065 5493 5540 51.02 5379 5292 53.35 48.07 51.55
M 4358 4584 39.06 4282 4630 4767 41.03 45.00 4949 52.02 46.81 49.44 46.46 4851 42.30
Fuseau 28.12 30.11 27.29 2851 3515 33.34 31.39 3229 3532 42.03 3523 3753 31.86 3516 31.3032.78
2001 Local 3061 32.41 28.74 3059 3602 3952 3367 3641 4054 4311 36.19 3994 3572 3835 32.37 3565
M 29368 31.26 28.02 2955 3409 3643 32.53 3435 37.93 4257 3571 38.74 33.79 36,75 32.09
LSD0.05 CV Org N CV.Org CV.N N.Org CV.Org.N
2000 0.422 0.274 0.369 0.138 0.521 0.160 0.333
2001 0.480 0.260 0.192 0.367 0.272 0.333 0.471

v Z ‘Amexieys-i3
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Table {5) : Interactive effect of cultivar, organic mantre (FYM) and nitrogen sources anc their interactions on No.of
stems of Jerusalem artichoke at 120 days during 2000 and 2001 seasons.

FYM (10m° } FYM (20m”) FYM (40m”) Average
Seasons Cultivar (NHs)a NH, {NHg)2 NH, (NHa)2 NH,4 (NH4)2 NH,
Control Sos  Nos M Controi S0, Nos M Controf Sos  Nos M  Control Sos  Nos
Fuseau 4840 3.360 5513 4571 5207 7910 5563 6.227 5437 8127 5910 6491 5161 6466 5062 5.763
tocal 4.497 6.633 6.297 5809 5337 8.510 7.840 7.220 6580 10.13 8.867 8.520 5454 B8.425 7.668 7.186
2000 ™ 4668 4997 5905 5190 5272 8210 6.702 6.728 5998 9130 7.858 7508 5313 7440 5749
Fuseau 2.757 4443 3597 3.599 5337 7017 6473 8.276 5507 7557 7.977 7.080 4867 6339 5749 5.651
2004 tocal 3.803 5.373 4647 4608 5863 6.627 6.373 6.288 6.523 7.897 7.550 7.323 5.397 6632 6.190 6.073
M 3280 4.908 4.122 4.103 5600 6.822 6.423 6.282 6515 7.727 7.363 7.202 5432 6.485 5969
LSD0.05 - CV Org N CV.0rg CV.N N.Org CV.Org.N
2000 0.553 0.384 0.407 0.544 0.576 0.705 0.997
2001 NS 0.372 0.333 0.526 0.471 0.576 0.815 .

£00Z 'yare ‘(g) 82 "Ajun Banosuey 198 ‘0iiby
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Gonceming the affadt of AiagaR MMUMAS data presenfed i fable ()

indicated that the number of main stems increased significantly with
ammonium sulphate 10.49, 28.85 and 7.87, 20.88% compared with
ammonium nitrate and control during the two growing seasons, respectively.
Concerning the interaction between cultivars and FYM, it couid 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 cullivar was significantly enhanced with applying
ammonium sulphate through the first season, while the two cultivars
produced higher No. of stems/plant when applying ammonium suiphate
during second season.

The maximum number of main stems of the two cuitivars 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
ammonium sulphate.

4- Foliage fresh weight :

Table (6) clearly indicate that, the local cultivar had the greater
foliage fresh weight it showed 4.65 and 4.28 Kg during 2000 and 2001
seasons, respectively, Whereas, Fuseau cumvar produced 3.29 Kg and 2.99
Kg. Regarding to FYM; application of 40m® resulted in the higher fresh weight
5.24 Kg and 4.77 Kg during the two studied seasons, respectiwely. Data
presented in table (6) ciearly 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 ammonium sulphate in both
seasons. The interaction between organic manure (FYM) and the incrganic
nitrogen sources indicated that fol:age fresh weight increased when
ammonium sulphate combined with 40m™ FYM. it caused about 19.75-4.42%
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 sulphate resulted in increasing foliage fresh
weight. )t was obvious from previous results that using (NH,); so, as a
nitrogen form had a positive effect in all parameters. This result could not only
attributed to NH, cations but also to So, aniton, since the two ions could
participate in lowering soil pH and hence increasing the availability of the
most important nuirients which in turn, increased plant growth (Riley and
Barber, 1971; Russell, 1973 and Smiley, 1874). In addition, nitrogen also
plays an important role in building stable scil 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 first 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 al., 1988,
Klug, 1892; El-Sharkawy, 1898 and Hamad, 2001.

_ At harvest time in Table {7). Fresh welght of tubers/plant increased
significantly with increasing FYM up to 40m°/Fed. It expressed 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) reoported that the organic manure improved soil
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 nitrogen in respect to fresh weight of tubers/plant in the first
season. However in the second season, fertilization of Jerusalem
artichokefplants 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 Kg/plant.

Fresh weight of tubers/plant was generally enhanced by a combination
cultivars with nitrogen sources in both years (Table.7). However, resuits were
not significant in 2000. While during 2001 the Fuseau cultivar with ammaonium
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 suiphate in 2001. Not with stanting, application of 40,
20m*/Fed FYM with ammonium nitrate was not significant in the first season.
However tubers F.W. of Fuseau CV. responded positively to application of
40m’/Fed 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 inorganic nitrogen sources.

Ii- Totai yield/plot :

Table (8) revealed that Fuseau cultivar produced the highest vyield
compared with local cv. in both years of studies. The total tubers yield/plot of
Fuseau cv. were 209.7 and 173.1 Kg/plot. While, total tubers yieldfplot
produced by local cv. were 178.7 and 146.3 Kg/plot in 2000 and 2001
seasons, respectively.

Similar varietal differences were reported by many outhors. ( Spitters,
1987, Spitters et al, 1988; Perko, 1890; Kiug, 1992 and Kiehn et al., 1993).
Regarding the effect of FYM, it was clear from Table (8) that there were
significant and con51stent increases in total yield/plot by increasing organic
manure level up to 40m*Fed in both years, resulted in7.79, 54.65% and
8.89, 28.16% yield/plot increases over 20m° and 10m® FYM respectively.
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Table (6) : Interactive effect of cultivar, organic manure (FYM} and nitrogen sources and their interactions on

Foliage fresh weight of Jerusalem artichoke at 120 days du

2000 and 2001 seasons.

rin
‘%YM {40m™)

FYM {10m’} lm\: ;20_1:'1;| ) ok alH Average
Seasons Cultivar (NHz)2 NHq 4}z 4 )2 n {NH4)z NHa
Control Sos  Nos M Control S04  Nos M Contro! Sos. Nos M Controi Sos  Nos M
Fuseau 1.620 2.560 1.920 2.033 2627 4.007 3.180 3271 3273 5937 4543 4584 2507 4163 3214 329
2000 Local 2423 3.827 3.253 3.168 3.833 6.330 4.460 4,874 4827 6950 5833 5903 3694 5.702 4,549 4.649
M 2.022 3.193 2587 2601 3.230 5.168 3.820 4.073 4.050 6.443 5238 5244 3,101 4935 3.862
Fuseau 1437 2.017 1.720 1.724 2327 3197 2.713 2746 3.813 5237 4.447 4499 2526 3.483 2.960 2.990
2001 Local 3.113 3.803 3.330 3.416 3.337 5.623 4.123 4.361 4.560 5.883 4720 5054 3.670 5.103 4.058 4.277
M 2275 2910 2525 2570 2832 4410 3418 3553 4.187 5.560 4.583 4.777 3.098 4.293 3.509
LSD 0.05 CV- Org N CV.Org CV.N N.Org CV.Org.N
2000 0.292 0.161 0.134 0.223 0.185 0.232 0.329
2001 0.098 0.122 0.113 0.172 0.160 0.196 0.276

Table (7) : Interactive effect of cultivar, organic manure (FYM) and nitrogen sources and their interactions on
Fresh weigh of Tuber/plant {Kg) of Jerusalemartichoke at 180 days during 2000 and 2001 seasons.

i gl gl
Seasons Cultivar a)2 4 &)z 4 a)z 4 {NH4)2 NH4
Control Sosa. No3 M Control Sos  Noa M Control Sos  Nos M Controt Sos Nos M
Fuseau 3.300 5290 4437 4.342 6917 5.663 8.090 6.890 8.383 8.900 8.517 8.600 6.200 6618 7.014 6611
2000 Local 2767 3.363 3.017 3.049 6.150 7.808 7.267 7.073 7.653 7.967 7.617 7.746 5523 6.378 5.967 5.956
M 3.033 4,327 3.727 3696 6533 6.733 7.678 6.982 8.048 8433 8.067 8.173 5.862 6.493 65.491
Fuseau 3.457 5.233 4.007 4.232 5400 7.267 5973 6213 6.193 7.933 6.310 6.829 5.017 6.828 5430 5758
2001 Local 3203 5.347 4930 4493 4150 6.167 4.267 4861 4567 6750 4517 5278 3973 6.088 4571 4877
M 3330 5.290 4468 4363 4775 6713 5120 5537 5330 7.367 5413 6.053 4495 6.458 5.001
LSD0.05 CV Org N CV.0rg CV.N N.Org CV.Org.N
2000 N.S 0.620 0.837 N.S 1.183 1.444 2.049
2001 0.174 0.138 0.092 0.185 0.131 0.160 0.226

v 'Z ‘Ameyieys-1g
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Table (8) : Interactive effect of cultivar, organic manure (FYM) and nitrogen sources and their interactions on Total

_yield/plot Jerusalem artichoke at 180 days during 2000 and 2001 seasons.

FYM (10m”) FYM (20m™) FYM (40m*) Average
Seasons Cultivar NH NH NH NH NH NH NH NH
Contro) oz NHa o ntror iz NHe o ontrot (NHel2 NHa o ntroy (NPl NHa
Sos Nos Sos Nos Sos No; Sos Nos
Fuseau 9900 160.7 1331 1300 2275 2499 2427 2400 2515 267.0 2555 2580 1927 2258 2104 2097
000 ocal 8300 100.9 90.50 91.47 1845 234.1 2180 2122 22906 239.0 2285 2324 1657 1913 179.0 1787
M 9100 1308 1118 1112 206.0 2420 230.4 2261 2405 2530 2420 2452 1792 208.0 1942
Fuseau 103.7 157.0 1202 127.0 162.0 218.0 179.2 1864 1858 2430 189.3 206.0 1505 206.0 162.9 173.1
,001 Local 9610 1604 147.9 1348 1245 1850 128.0 1458 137.0 2025 1355 158.3 1192 1826 137.1 1463
M 9090 1587 134.1 130.8 143.3 201.5 1536 1661 161.4 222.8 162.4 1822 1349 1943 1500
LSD0.05 CV Org N CV.Org CV.N N.Org CV.Org.N
2000 13.13 7.69 5.044 10.87 7.133 8.736 12.35
2001 6756 4528 3.079 6.403 4.354 5.333 7.541
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{Lapshina 1984 and Lou and sum, 1994) reported that the increase in
biclogical 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. totai tubers yield/plot was generally enhanced by (NH4), 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 that the two cultivars responded significantly to
higher levels of FYM. Also, the interaction between cultivars and nitrogen
sources, data presented in Table (8) showed that the two cultivars surpassed
when applying {(NH,); SO, compared with NH, NO3 and the control 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,): SQ4 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 bath cultivars. These were true in both seascns of 2000 and 2001.

li- inu'in content of tubers :

Regardless treatments, the present study indicated thatthe Fuseau
cultivar contained 3.47% higher tuber inulin concentration than those of the
local ohe. The same trend was reported by (Ei-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.
Concerning the nitrogen scurces, it was observed that ammonium sulphate
surpassed then ammonium nitrate and control by 3.41, 7.22%, respectively.
Conceming the mteractmn effects, results in Table (9) showed that the inulin
concentration (g100g" 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 cultlvars FYM and the incrganic nitrogen sources were
indicated that FYM (40m !Fed) combined with (NH.). So, increased inulin
content of the tubers .

IV- 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 (NH.,), SO4 and NH, No; compared with untreated by 2.35
and 2.24%. The effect of interaction between FYM rate and cultivars on
carbohydrate percentage lndlcated that the local cuitivar 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 cnltivar was shown in table
(9} in dictated that carbohydrate percentage increased with ammonium nitrate
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Table (9) : Effect of cultivar, organic manure (FYM) and nitrogen sources and their interactions on Inulin(%),

Carbohydrate(%) and total sugar (%) of Jerusalem artichoke at 180 days during 2000 and 2001 seasons.
Cultivar FYM (10m”™) _ FYM (20m®) FYM (40m” ) Average
Treatments | Control ";';:)’ l:‘:: M Control ‘g‘:;h 'ﬂ:‘s M Control ('g‘;“h l::: M | Control ‘hslti:)‘ '::;: M
Inutin
Fuseau 1142 1195 1151 1163 | 11.78 1270 1210 1220 | 1216 1283 12.36 1245| 1179 12.4% 11.93 12.09
Local 1040 1185 1126 11.47 | 1092 1215 1207 11.71 | 11.92 1243 1207 1214 11.08 1214 11.80 1167
M 1041 11,90 11.39 1140 | 11.35 1242 1209 11.95 | 12.04 12.63 1222 12.29| 1143 1232 11.90
Farbohydrate:
Fuseau 16,18 1649 16.63 1643 | 1665 16.93 17.09 1689 | 17.19 17.94 1793 17.69| 1667 17.12 17.22 17.00
Local 1680 17.04 1718 17.00 | 17.40 17.88 1756 1762 | 17.90 18.29 18.06 18.08 | 17.37 17.74 17.60 17.57
M 1648 1676 16.90 1672 | 17.03 1741 1733 17.25 | 17.54 1812 1800 17.89| 17.02 17.43 17.41
Total sugar :
Fuseau 12.56 1271 1274 1267 | 1311 1329 1341 1347 | 1391 1437 1437 1422 1319 1346 13.41
Local 1285 1266 1353 1335 | 1364 1391 1408 13.87 | 1441 1462 1444 1449 1363 1463 14.02 13.35
M 1270 1218 1313 1301 } 13.38 1360 13.60 13.52 | 14.16 _14.50 1441 14.36 | 13.41 13.76 13.71 13.90
LS.D0.05% | CV Org N___ CV.Org CV.N N.Org_ CV.Org.N
fnulin 0.05237 0.03719 0.0370 0.05259  0.05260  0.06441 0.09109
arbohydrate | 0.2028  0.09602 009602 0.1358 0.1360 0.1683 0.2352
otal sugar ] 01335  0.04294  0.04299 0.06073  0.06073  0.07438 0.1052
Table (10) : Effect of cultivar, organic manure (FYM} and nitrogen sources and their interactions on Protein of
Jerusalem artichoke at 180 days during 2000 and 2001 seasons..
FYM (10m*) FYM {20m") FYM (40m°) Average
Cultivar (NHi):  NH, (NH): NH, {NHJ): NH, (NH,); NH,
Control So, No, M | Control So, No, M Control S0, No, M { Control So, Nos M
Fuseau | 8.236 8658 8448 B.447 | B506 6364 9019 8953 | 8396 9.427 9.130 8.984] 8379 9.150 8.863 8798
Local 8665 8752 8686 8.701| 8917 9402 9.040 9120 | 9.015 9469 9.261 9.248| 8.866 9208 8995 9.023
M 8450 8705 8.567 8574 | B.712 9383 9029 9.041 | 8705 9.448 9195 9.116] 8622 9179 8930
L.5.D0.05%| CV Org N__ CV.Org CV.N N.Org CV.Org.N
008414  0.04801 _ 0.0480 0.06790 0.0680  0.08316 0.1176
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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 sulpiaie o ammuanium nitrate of the two cuitivars.

V- Total sugar content :

In general, total sugar content of local cultivar surpassed that of the
Fuseau cultivar by 3.96% (Table 9) Regardless of cultivar total sugar content
was positively inflenced by rate of FYM (40m® /Fed) significantly increased by
3.41 and 9.40% comparad with 20 and 10m> FYM/Fed Total sugar content
was correspondingly enhanced by 13.76 and 13.7,19/100g Dry weight with
(NH,),5Q4, or NH, No; compared with control 13.4,19/10Cg. The interaction
batweer 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.

Results also indicated that the interaction effect between inorganic
soures and Jerusalem artichoke cultivars on total 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
significant increase of tuber total protein content as FYM level 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 concentratlon 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 rncreased 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 nitrogen and potassium content in the tubers, the data
in table {11} showed that local cultivar tubers contained highar 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 level from 10 to 20 and 40m */Fed elevated
tuber NPK content by 1.360, 1.406 and 1.4449/100g DW. respectively.
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Table (11) : Effect of cultivar, organic manure (FYM) and nitrogen sources and their interactions on Phosphrous,
Nitrogen and Potassium of Jerusalem artichoke at 180 days during 2000 and 2001 seasons..

. FYM (10m™) FYM (20m") FYM {40m") Average
Treatments
Cultivar| Control (NFLY: NH. M Control (NHa. N, Control (NHJz  NH, Control (NHb: - NH,
O No; O4 No, S0, No; So, No,
Phosphrous
Fuseau 0.4467 04677 04507 0455 | 04674 04410 04860 0.481 10,4967 0.5103 0.5067 0.505 |0.4693 0.4897 0.4811 $.4800
Local 0.4313 04953 04800 0469 | 04580 0.5033 0.4833 0.482 [0.4710 0.5177 0.4932 0.494 |0.4534 0.5054 0.4851 0.4815
M 0.4390 04815 04653 0462 | 04113 0.4972 0.4847 0.481 |0.4838 0.5140 0.5002 0.4995|0.4614 0.4976 0.4934
itrogen
Fuseau 1.318 1.385  1.352 1353 | 1.361 1498 1443 1434|1343 1508 1481 1.437[1.341 1464 1.418 1.408
Local 1.380 1.400 1.390 1.390 1427 1505 1446 1459|1442 1517 1487 148 |1.416 1474 1439 1443
M 1.349 1.394 1.371 1.3 1.394 1502 1.445 1.447 [ 1.393 1513 1.471 1.459 1378 1.469 1.429
Potasslum ’
Fuseau 1.316 1.407 1.410 1.378 1.323 1416 1430 1.390)1.339 1438 1453 14101326 1420 1431 1.393
Local 1.315 1335 1.378 1343 | 1414 1421 1434 1423 [ 1.417 1.526 1489 1477 {1.382 1.427 1434 1.414
M 1.316 1.371 1.354 1.360 1369 1415 1432 1406|1378 1.482 1471 1444 |1.354 1424 1.433
L.S.D 0.05% cv Org N CV.0Org CV.N N.Org CVv.0Org.N
Phosphrous 0.01171 0.00680 0.00679 0.0012 0.00960 0.011076 0.01663
Nitrogen 0.0147 0.0068 0.00679 0.00970 0.00960 0.01176 0.01683
Esium 0.01171 0.00680 0.00679 0.009602 0.00960 0.0118 0.01663
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The results, also showed that N,P content increased with applying
ammonium sulphate while, potassium content was increase significant
applying ammonium nitrate. Resuits of the interaction effect betveen cultivars
and FYM rates (Table 11) on N and K content were found in local cultivar with
higher levels of FYM (40m3/Fed) appiication on the contrary, higher levels of
FYM (40m® with Fuseau cultivar produced phosphorus tubers content.
Moreover, the interaction between cultivar and inorganic nitrogen sources an
NPK content, the data in table (11) showed that a significant wes (NH,); SO;
with two cultivars However, the interaction between cultivars, FYM and
nitrogen sources, the data in table (11) showed that the Jighest FYM
(40m>/Fed) with (NHa)2 SO5 produced NPK content increases of two cultivar.

CONCLUSION

It is concluded that application of 40m*® FYM/Fed witt ammonium
suilphate at the rated 40Kg N/Fed was the best treatment for improving the
vegetative growth, Also, producing the highest tuber yield and increase inulin
cancentration total carbohydrate, total protein, nitrogen and phosphorus
concentration.
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