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ABSTRACT

Two field experiments were laid out at El-Bakatoush Village, Kafr El-Sheikh
Governorate, Egypt in 2005/2006 and 2006/2007 seasons to study the effect of two
ridge width (40 and 50 cm), three hill distances (15, 20 and 25 cm) and three nitrogen
fertilizer rates (0, 30 and 45 kg N/fed/cut) as well as their interactions on growth, yield
and quality of stevia plant (Stevia relebaudiana Bertoni) c. v. Spanti. The experiments
were laid out in split- split plot design with three replications.

The obtained results showed that plants sown on narrow ridge (40 cm) gave
the highest values of leaf area index per plant, leaves dry weight cut/feddan,
stevioside percentage at all cuts, total leaves dry weight per feddan and stevioside
yield per feddan in both seasons. On the other hand, ridge width at 50 cm gave the
highest number of leaves per plant at all cuts in both seasons.

The closer hill spacing (15 cm apart) exceeded the middl and widest hill
spacing at (20 and 25 cm which) in all previously mentioned traits, except number of
leaves per plant was higher at the wider hill spacing (25 cm apart) at all cuts in both
seasons.

Increasing nitrogen fertilizer rates up to 45 kg N/fed/cut increased values of
all studied characters at all cuts in both seasons.

Planting stevia plants on ridging width 40 cm and hill distance 15 cm gave
the highest values of all studied characters at all cuts in both seasons, except number
of leaves per plant.

Planting stevia plants on narrow ridge (40 cm) and fertilized with 45 kg
N/fed/cut gave the highest averages of all studied characters at all cuts in both
seasons, except number of leaves per plant was highest with 50 cm ridge width and
45 kg N/fed/cut.

Plants having the close hill (15 cm) and fertilized by 45 kg N/fed/cut gave the
highest values of all studied parameters except, number of leaves in both seasons.

The highest total leaves dry weight per feddan and stevioside yield per
feddan was recorded by sowing plants on narrow ridge (40 cm) and closer hill (15 cm)
as well as fertilized by 45 kg N/fed/cut in both seasons.

INTRODUCTION

Nowadays, Egypt face a great problem concerned with the lake of
sugar production to provide the demands of increasing population. So,
increasing sugar production or reduction of the extremely high sugar
consumption is necessary to meet demands of population. One of the
approach to reduce of sugar consumption is to exploitation and substitution
with natural sweeteners are quite important problems, especially artificial
substances used at present days food industry such as saccharine, sorbine
and aspartame. Therefore, they have not always meet the producers and
consumers requests.
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Stevia plants (Stevia rebaudiana Bertoni) is the most natural
sweeteners and medicinal aid. The established uses for stevia products cover
all those of artificial low-calorie (non-sucrose) sweeteners and most other
purposes for which sugar can be used. The stevia herb in its natural form is
approximately 10 to 15 times sweeter than common table sugar. Extract of
stevia in the form of stevioside can range anywhere from 100 to 300 times
sweeter than sucrose and has similar taste feel properties. The sweetener
from stevia leaves has a good taste and suitable for use in food products.
The necessary steps to expand stevia cultivation in Egypt are the
development of seeds, care of seedlings and appropriate agricultural
practices including information on optimized crop inputs.

Therefore, studying the effect of variations in inter and intra row
spacing (row width and hill spacing) on stevia productivity for the first times
under Egyptian conditions proved to be of vital importance. In this connection
Katayama et al. (1976), Lee et al (1978), Bian (1981) and Shu and Wang
(1988) found that narrow ridging increased leaf area index per plant,
stevioside yeid percentage in dry leaves and total stevioside per hectar.
Goenddi (1981), Jia (1984), Buona (1988) and Pude (2005) found that the
wide ridging increased number of leaves per plant. Dinizfmonza (2003) stated
that the wider hill distance had the increase in number of leaves per plant.
Infoomfra (2003) showed that narrow hill distance returned to the increase in
leaf area index per plant, dry weight leaves per hectar and total stevioside per
hectar

. Pude (2005) and Niir Board (2008) found that the narrowest hill
spacing most gave the most increase in total dry weight leaves per hectar

Maximum stevia productivity in terms of leaves yield and stevioside
depending on the growing temperature and nutritions elements supply.
Nitrogen had a vital role on the vegetative growth and physiological
processes of any plant. Nitrogen requirement of stevia varies from one region
to another around the world. In this respect Das et al. (2007) and Niir Board
(2008) found that increasing N fertilizer rate increased number of leaves per
plant, stevioside percentage, and total dry weight leaves per hectar

. Anand (2004) and Colombus (2004) found that the increase in N
fertilizer rates increased leaf area index per plant and total leaves dry weight
per hectar and total stevioside per hectar.

This investigation was carried out to study the response of stevia
crop growth ,yield and plant distribute on patterns through ridge width and hill
spacing and N fertilization der under Kafr EI-Sheikh Governorate, Egypt.

MATERIALS AND METHODS

Two field experiments were carried out at El-Bakatoush village, Kafr
El-Sheikh Governorate, Egypt in 2005/2006 and 2006/2007 seasons to study
the effect of two ridge width (40 and 50 cm), three hill distance (15, 20 and 25
cm) and three nitrogen fertilizer rates (0, 30 and 45 kg N/feddan/cut) on
growth, yield and quality of stevia (Stevia rebaudina Bertoni) c.v. Spanti. The
experiments were laid out in split-split plot design with three replications. The
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two ridge width were collected in the main plots, hill distance were assigned
in the sub-plots and nitrogen fertilizer rates were devoted in sub sub-plots.
The sub-sub plot area was 10.5 m2 (3.0 m width x 3.5 m long). Seeds of
stevia planted on 15" March in both seasons in wood boxes (40 cm length 30
cm width) contain a mixture of sand, petemos and silt clay soil (1: 1: 1). On
15% May in both seasons seedlings at two months age were transplanted into
permanent experiment site.

Mechanical and chemical analysis of soil at the experimental sites
are presented in Table (1).

\Variables | 2005/2006season | 2006/2007 season
Mechanical analysis
Sand % 15.10 14.36
Silt % 30.41 32.35
Clay % 54.49 53.29
Soil textural class clay clay
chemical analysis

Soil pH 7.45 7.37
EC-ds 2.57 2.81
Organic matter% 1.96 2.06
/Available N(ppm) 12.07 13.17
Available p(ppm) 7.35 7.15
Available k(ppm) 283.00 277.35

The soil of the permanent experimental site was prepared as usually,

phosphorus fertilizer in the form of superphosphate 15%
P.Os was added at the rate of 100 kg superphosphate during land
preparation. Nitrogen fertilizer at the previously studied rates was applied in
the form of urea (46% N) in two equal half after each cut. The first half was
applied just before the first irrigation, while, the second half was added before
the second irrigation. Five cuts were taken each two months intervals during
the growing seasons. The studied traits were measured at first cut (15/7 Mid
July), second cut (15/9-Mid September) third cut (15/11-Mid November),
fourth cut (15/1-Mid January) and fifth cut (15/3-Mid March) in both seasons.

At each cut the following date were recorded:
Number of leaves per plant.
Leaf area index per plant.
Dry weight of leaves (cot/ ton/fed).
Stevioside percentage in dry leaves, it determined by HPLS according
to Nishiyama et al (1992).
Total leaves dry weight yield (t/fed).
Total stevioside yield (Kg/fed).

The obtained data were analyzed of analysis of variance (ANOVA)
and the least significant difference (LSD) calculated at 5% level as reported
by Gomez and Gomez (1984).

el AN .

o u

RESULTS AND DISCUSSION

Average number of leaves per plant, leaf area index per plant, leaves
dry weight (ton/fed per cut), stevioside percentage total leaves dry weight per
feddan (tons/5 cuts) and stevioside yield (t/fed) as affected by ridge width, hill
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distance, nitrogen fertilizer rates and their interactions at five cuts in
2005/2006 and 2006/2007 seasons are shown in Tables (2 to 11).

The obtained results showed that ridge width had a significant effect
on all studied traits at all cuts in both seasons, except number of leaves per
plant at fourth cut in the first season and at second and theird cut in the
second seasons, leaf area index at third cut in the first season and at first,
fourth and fifth cut in the second seasons, leaves dry weight per feddan at
first cut in both seasons and at fourth cut in the first season as well as
stevioside percentage at first cut in the first season and at third cut in the
second season.

Stevia plants sown on ridge width 50 cm gave the highest number of
leaves per plant at all cuts in both seasons. On the other hand, planting
stevia plants on ridge width 40 cm gave the highest leaf area index per plant,
leaves dry weight per feddan (ton/cut) and stevioside percentage at all cuts in
both seasons. In this connection, the highest total leaves dry weight per
feddan (2.80 and 3.25 ton/5 cuts) and stevioside yield per feddan (492.62
and 551.40 kg/5 cuts) wer recorded with plants sown on narrow ridge (40 cm
width) in 2005/2006 and 2006/2007 seasons, respectively.These results are
in harmony with those of lee atal (1978) , Bian (1981) and Buana (1988)

The increase in number of leaves per plant due to the wider ridge
may be attributed to the little competition between plants and plant shading
which led to increasing net assimilation rate as well as increased number of
leaves per plant. On the other hand, the increase in leaf area index per plant,
leaves dry weight per feddan, stevioside percentage, yields per feddan of
total leaves dry weight and stevioside owing to the narrow ridging might be
attributed to the increase in number of plant per area unite resulted in
increasing leaf area index which increased photosynthesis rate and dry
matter translocated and stored in leaves, therefore, total yield of leaves dry
weight per feddan and stevioside yield increased.

Data recorded in Tables (2 to 11) indicated that number of leaves per
plant significantly affected by hill distance at all cuts, except at fourth cut in
the first season and at second and their din the second season. However, the
highest number of leaves per plant was found when plants sown on hill
distance at 25 cm compared to other hill distances (15 and 20 cm) at all cuts
in both seasons. The effect of hill distance on all studied characters was
significant at all cuts in both seasons, with the exception, of leaf area index at
first and fourth cut in both season, leaves dry weight per feddan at third cut in
the first season and stevioside percentage at third and fourth cut in the first
season and at first cut in the second seasons. Generally, the narrow hill
distance (15 cm) exceeded the medium and wider hill (20 and 25 cm) in leaf
area index per plant, leave dry weight per (ton/cot), stevioside percentage at
all cuts, total leaves dry weight per feddan and stevioside yield per feddan in
both seasons.These results are in agreement with those of Dina Zfronza (
2003 ) and Board ( 2008 )

The increase in number of leaves pr plant owing to the wider hill may
be attributed to the lowest competition between plants which led to increasing
plant growth such as number of leaves.
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On the contrary, the raising effect of close hill on leaf are index, leaves dry
weight per feddan and stevioside yield per feddan may be attributed to the
closer hill caused increasing plant population per area unit which increased
leaf area index per plant resulted in increasing net assimilation rate as well as
enhancing dry matter production and stored in leaves, hence, leaves dry
weight and stevioside yield per feddan increased.

Results presented in Tables (2 to 11) show clearly that the effect of
nitrogen fertilizer rates was significant on all studied parameters at all cuts in
both seasons. Plants fertilized by 45 kg N/feddan/cut gave the highest values
of number of leaves per plant, leaf area index per plant, leaves dry weight per
feddan and stevioside percentage compared to other nitrogen rates used at
all cuts in both seasons. In addition, plants received 45 kg N/feddan/cut
caused 104.52% and 83.87% increase in total leaves dry weight per feddan
and 154.74% and 139.65% increase in stevioside yield pier feddan/5 as
compared with unfertilized plants (no added N) in 2005/2006 and 2006/2007
seasons, respectively these results are in the same Das etal (2007).

The increase in total leaves dry weight per feddan caused by the
highest rate of nitrogen may be due to raising effect of nitrogen on number of
leaves per plant and leaf area index per plant which led to increasing total
leave dry weight per feddan. In this connection, the increase in stevioside
yield per feddan may be attributed to nitrogen increased stevioside
percentage, whereas stevioside yield is a function of leaves dry weight per
feddan multiply stevioside percentage, since these two traits increased by
increasing nitrogen rate therefore stevioside yield per feddan increased.

The interaction effect between ride width and hill distance was
significant on all studied characters, except, number of leaves per plant at
first, fourth and fifth cut in the first season as ell as at second cut in the
second season, leaf area index per plant at first and third cut in 2005/2006
season as well as at second cut in 2006/2007 season, leaves dry weight per
feddan at second cut in the first season as well as at second and fourth cut in
the second season and stevioside percentage at second and fourth cut in
2005/2006 season and at first and fifth cut in 2006/2007 season Plants sown
on wider ridge (50 cm apart) and largest hill (25 cm apart) gave the highest
number of leaves per plant compared to all other treatments at all cuts in both
seasons. On the other hand, plants sown on narrow ridge (40 cm width) and
closer hill (15 cm spaced) gave the highest leaf area index per plant, leaves
dry weight per feddan/cut, stevioside percentage, total leaves dry weight per
feddan and stevioside yield per feddan in both seasons. This treatment (40 x
15 cm) increased total leaves dry weight per feddan by 55.05% and 50.20%
and stevioside yield per feddan by 84.04% and 78.23% compared to the
widest ride and hill (50 cm x 25 cm) in 2005/2006 and 2006/2007 seasons,
respectively.

The obtained results indicated that all measured characters
significantly affected by interaction effect among ridge width and nitrogen
fertilizer rates at all cuts in both seasons, except in number of leaves per
plant at third cut as well as at first and fourth cut in 2005/2006 as well as
2006/2007 seasons, respectively and in leaf area index per plant at second
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cut in the first seasons. Increasing nitrogen fertilizer rate from 0 to 45 kg
N/feddan/cut for plants sown on ridge width 40 or 50 cm increased values of
all studied traits at all cuts in both seasons Plants sown on narrow ridge (40
cm width) and received 45 kg N/fed/cut gave the highest total leaves dry
weight per feddan 3.76 and 4.07 ton and stevioside yield per feddan 716.24
and 770.07 kg compared to other treatments in this interaction in 2005/2006
and 2006/2007 seasons, respectively.

The interaction effect among hill distance and nitrogen fertilizer rate
was significant on all studied traits at all cuts in both season, except in leaf
area index per plant at third cut in the second season, leaves dry weigh per
feddan/cut at fourth cut in the second season and stevioside percentage at
fith cut in the first season.At all hill spacings, increasing nitrogen rate
increased values of all studied characters at all cuts in both seasons.
Fertilized plants sown on hill 25 cm apart by 45 kg N/fed/cut gave the highest
number of leaves per plant at all cuts in both seasons. On the other hand,
applying nitrogen at the rate of 45 kg N/fed/cut to plants sown on hill distance
15 cm gave the highest leaf area index per plant, leaves dry weight per
feddan/cut, stevioside percentage, total leaves dry weight per feddan and
stevioside yield per feddan in both seasons.

Data recorded in Tables (2-11) indicate that all studied parameters
significantly affected by the interaction between ridge width, hill distance and
nitrogen fertilizer rates at all cut sin both seasons, with exception, at firth cut
in the second season for leaf area index per plant, at first and third cut in the
second season for leaves dry weight per fed/cut and at third cut in the second
seasons for stevioside percentage.

Sowing stevia plants on ride width 40 cm, hill distance 15 and
fertilized by 45 kg N/fed/cut gave the averages of all studied characters at all
cuts in both seasons, except number of leaves per plant. The highest total
leaves dry weight per feddan 4.60 and 4.41 ton and the highest stevioside
yield per feddan 925.14 and 932.38 kg were found with plants sown on
narrow ridge (40 cm) and closer hill (15 cm as well as fertilized by 45 kg
N/fed/cut compared to all other treatments in 2005/2006 and 2006/2007
seasons, respectively.

Generally, it could be recommended that planting stevia plants on
ridge width 40 cm and hill distance 15 cm as well as application 45 kg
N/feddan/cut recorded the greatest yield of leave dry weight and stevioside
per feddan under Kafr EI-Sheikh condition.

REFERENCES

Anand Jain, Mr. Jeeven Herbs (2004). Agrofarms is expertising barron lands
into good cultivation and plantation. Sci Publi. Ludhiana, India, pp.
413-4109.

Bian, Y.M. (1981). Studies on Stevia rebaudiana a new sweet density on the
growth plant: refining stevisiodie and determination of its concentration
(Chinese). Plant Phys Communications. (3): 15-17.

4973



Azab, A. M. et al.

Buaua, L. (1988). Optimum plot size for an agronomic experiment with
Stevia. menara perkebunan56(2): 31-33.

Colombus, M. (2004). The cultivation of Stevia. Science Tech. Entrepreneur.
Vol. 12/No. 15, November. p.1-4.

Das (2007). Comparative efficiency bio-and chemical fertilizers on nutrient
contents and biomass yield in medicinal plant Stevia rebaudiana Bert.
International of Natural Engineering. Sci 1(3): 35-39.

Diniz Fronza and Marcos Vinicius (2003). Water consumption of the estevia
(Ste rebaudna (Bert.) Cro Estiamed through microlysimeter. Scientia,
V. 60, N. 3,. 595-599.

Goenadi, (1983). Water tension and fertilization of stevia rebaudiana Bertoni
M. on Toxic Tropudalf Soil. Menara-Perkebunan. 51(4): 85-90.

Gomez, K. and A.A. Gomez (1984). Statistical procedures for Agricultural
Research. Awiley Inter Science Publication, John Wiley and Sons, New
York., 2™, ed. 68 p.

Infoomafra (2003). The cultivation of stevia, “Nature’s sweetener’. Mike
Columbus. Alternative crop specialist OMAFRA 6 August.

Jia, G.N. (1984). AN experiment on the cultivation of Stevia rebaudiana
Shanxi-Agric.-Sci. China, I: 20-21.

Katayama, O.; T. Sumida and H. Mitsuhashi (1976). The practical application
of Stevia and research and development data (English translation)
1.S.U. Company, Japan, 747 pp.

Lee et al. (1978). The high yielding Stevia variety suweonz. (Korean). S.
Korea, Office of Rural Development: Annual Res Report, 21: p. 2.

Niir Board of Consultants and Engineers (2008). The complete book on
Jatropha (Bio-Diesel) with Ashwagandha, Stevia, Brahmir Jatamansi
Herbs (Cultivation, Processing & Uses). Asia Pacific Business Press.
Inc. p. 592.

Nishiyama, P.; M. Alvarey and L. Vieira (1992). Quantitative analysis of
stevioside in the leaves of Stevia rebaudiana by Near infrared
reflectance spectroscopy. J. Sci. Food Agric., 59. 277-281.

Pude, R.; M. Schmitz-Eiberger and G. Noga (2005). Development yield and
selected contents of Stevia rbaudiana. Zeitsehrift Arznei-and
Gewurzpflanzen. 10(1): 37-43.

Shu, S.Z. and W.Z. Wang (1988). Variation in quantitative character sin
Stevia rebaudina Bertoni and their relation to yield,Journal of Agric- sci
14(2): 167-173.

4974



J. Agric. Sci. Mansoura Univ., 34 (5), May, 2009

=il e S Lol ENanag gall G Alawall g ol (i ye LS
lﬂ@“y“ﬁmuéﬁdﬁjdwb

dlaa iy lhe g o) sgd) Jan) daaa ¢ Qi e e

raa b aldl . e Y daala L de) 3N S Jualaa) aud

SO0 aisa b e S A Lailaag B LS 4y i a5 ad oy

(HVD ¢ Yoo \D)J)A”uzuu_\bmﬁm}(y O ¢ i~)£;ﬂu:ua‘)r_ ﬁs‘ub\‘)ﬂe\'~~\//\‘~~'\
JW\}M\&L@%L&S_’ (m/u\.\ﬂlu(aas €0 ¢ Y. ¢ ddll u.\.\) @}JY\MQY.\MEM_’
tob Lad Lgle Juaniial) ilitl) aaf Gadliig

Glall &) e/l Y aalase Jds e NS A af el o €0 o all jiny o el
Jsmanay ladf3) )52 Gl I 55 55 s 5din D Ay sdal) dpill 5 4 ba/()19/ 31 530
Gl 2axd e e s 00 Laall G ye el Uiy Al jall (oo g S (5 ()8 a0 i
e gall S (8 Aliall aaea G4 bl

cliall J< s o) (lslall (i an 10) A Hpa cililine e de ) jad) sl cudae
JS 3 osall O ans Y0 ilin g Laii yo IS (635 bl (315 5Y) 23 e Lo LS Al s 5 ydl)
e sall JE b i)

IS (A A g paall laall aaen ol 83305 ) adia/olad/ o aaS E0 in eV aanall 3aly ) chal
Crans sall NS d Ll

JS s o) o V0 sall il g o 0 g ye aglad e de ) jidl sl calae
il e 353 sae lae Le ¢ e sall SIS b ciliall S b s jadll clicall

/018 aaS £0 Jane ams £0 Ll pe Jagha e de ) jiall Uil e o) ilisl < el
Can bl e 31 sV sae Tae L G sall DS i g paal) cliall JS cildas sia el e
AdafOI/(y aaf €0 ¢ an 00 Lad (e die lef i€

NPT L | o—le Aoyl il il 4 Sia/olaf g o aS £0 AE_al
bl e 3l 5Y1 a3e lae Lo A 52l s 5o SIS (3 s 5 jaal) Ciliaall guen 3L ) ) (a1 0)
ABa) () aaS £0 ALl ge an YOy gn dila e el 3l die ad o) cidae il

Sy i) Jsmana s 31 U Glall 050 e il Jsimne el o) il Caaa )
Baandigan 10 ) s Clilua g am £+ lgudaje hashd o LaiuVl clilide) ) ) e 4dde J sanl)
Al ansse SIS 8 5 AY) B llaall JS 4 e 4da /08 anS €0 Janay

4975



Azab, A. M. et al.

4976



J. Agric. Sci. Mansoura Univ., 34 (5): 4963 - 4975, 2009

Table (2): Effect of ridge width, hill distance, nitrogen fertilizer rate and their interaction on number of leaves
per plant at five cuts in 2005/2006 season.
Cutting (1) Cutting (2) Cutting (3) Cutting (4) Cutting (5)
Ridge [Hill Nitrogen rate Nitrogen rate Nitrogen rate Nitrogen rate Nitrogen rate
idth [distance (kg/f%d/cut) Mean| /fged/cut) Mean kg/fged/cut) Mean (kg/f%d/cut) Mean (kg/fged/cut) Mean
30 45 0 | 30 [ 45 0 30 45 30 45 30 45
15cm  |45.88] 69.66 | 94.19 | 69.91|46.44|71.66|103.00|73.70|50.66| 77.21 | 99.14 | 75.67 |53.44| 71.14 | 89.33 | 71.30|65.17| 89.33 |109.33| 87.94
40cm  [20cm  |47.38| 77.44 | 99.33 |74.71|46.99|79.10|111.60 | 79.23 | 63.33| 97.14 | 102.05 | 87.50 |55.06| 85.66 | 97.11 |79.27 [71.99| 97.14 |115.08| 94.73
25cm_ |67.66| 92.10 |117.33]|92.36 | 50.33 |85.16 | 122.03 | 85.84 | 68.22 | 105.07 | 107.91 | 93.73 |65.17101.33|104.10{90.20|79.33[113.09 | 133.11 | 108.51
Mean 53.64] 79.73 |103.61]78.99 |47.92 | 78.64[112.21]79.59]60.73| 93.14 | 103.03 | 85.63 |57.89| 86.04 | 96.84 |80.25|72.16]| 99.85 |119.17] 97.06
15cm  [50.33| 75.19 |100.10|75.20 [48.13 [71.14[109.10 | 76.12|57.66 | 89.14 | 114.10 | 86.96 |55.33| 82.09 | 97.22 | 78.21|74.13| 95.11 |121.14| 96.79
50cm [20cm  |59.66| 86.13 |103.14|82.97 | 55.70 |81.33|115.40 | 84.14 | 74.33|101.66 | 122.01 | 99.33 |63.66 | 94.13 [103.10 | 86.96 |82.33|105.14|132.13|106.53
25cm  |77.10(101.33/109.17| 95.86 | 68.30 |92.10|129.03 | 96.56 | 82.13[109.33 | 133.14 |108.20|73.17|104.15(108.13|95.15|89.66 | 119.10 | 154.11 | 120.95
Mean 62.36| 87.55 |104.13|84.67|57.37|81.52|117.84|85.60 | 71.37|100.04| 123.08 | 98.16 |64.05] 93.45 |102.81|86.77|78.65|106.45|135.79|108.09
ﬁggﬁ[j{)fls cm |48.10| 72.42 | 97.14 | 72.55|47.28|71.40|106.05 | 74.91 |54.16 | 83.17 |106.678| 81.31 |54.38| 76.61 | 93.27 | 74.75|69.65| 92.22 [115.23| 92.36
il 20cm |53.52| 81.78 |101.23|78.84 |51.34 [80.21|113.50 | 81.68 |68.83| 99.40 | 112.03 | 93.11 |59.36| 89.89 |100.10|83.11|77.16 |101.14 | 123.60 | 100.63
distance [25 €M |72.38| 96.71 |113.25|94.11|59.31 |88.63| 125.53 | 91.15 | 75.17 |107.20| 120.52 |100.9669.17|102.74|106.11 | 92.67 |84.49 | 116.09 | 143.61 | 114.73
Mean 58.00| 83.63 | 103.87|81.83|52.64 |80.08 | 115.02 | 82.59 | 66.05]| 96.59 | 113.05 | 91.89 |60.97| 89.74 | 99.82 |83.51|77.10|103.15]|127.48|102.57
L.S.D.0.05% for:
Ridge width  (R) * * * N.S *
Hill distance  (H) 6.14 N.S 3.66 3.36 8.22
Nitrogen (N) 16.60 13.14 11.46 10.08 21.31
Rx H N.S 7.60 5.83 N.S N.S
Rx N 17.22 15.15 N./S 11.16 23.69
Hx N 21.09 16.06 14.67 13.23 26.72
RHN 24.16 20.33 18.33 17.70 29.09
Table (3): Effect of ridge width, hill distance, nitrogen fertilizer rate and their interaction on number of leaves
per plant at five cuts in 2006/2007 season.
Cutting (1) Cutting (2) Cutting (3) Cutting (4) Cutting (5)
Ridge [Hill Nitrogen rate Nitrogen rate Nitrogen rate Nitrogen rate Nitrogen rate
idth  ldistance (kq/fed/cut) Mean (kq/fed/cut) Mean (ka/fodout) Mean (kg/fedlcut) Mean (ka/fedlcut) Mean
0 30 45 0 30 45 0 30 | 45 0 30 | 45 30 45
15cm |51.88 | 85.55 |102.33| 79.92 | 49.66 | 76.66 |101.66| 75.99 | 45.33 | 74.18 | 93.17 | 70.89 | 46.33 | 71.66 | 89.15 | 69.04 | 69.58 | 96.99 |116.33| 94.30
40cm [20cm | 57.44| 87.66 |110.66| 85.25 |63.04 | 81.07 |106.14| 83.41 | 51.66 | 79.66 | 102.33| 77.88 | 53.66 | 77.33 | 97.14 | 76.04 | 73.07 | 106.55|120.66 | 100.09
25 cm  [72.77[100.10[115.13| 96.00 | 69.11 | 99.88 [111.03| 93.34 | 69.11 |89.15 [108.11| 88.79 | 61.14 | 85.19 | 103.03| 83.12 | 75.88 | 111.01 |135.66 | 107.51
Mean 60.69 | 91.10 [109.37| 87.05 | 60.60 | 85.87 |106.27| 84.24 | 55.36 | 80.99 [101.20| 79.18 | 53.73 | 78.06 | 96.44 | 76.06 | 72.84104.85|124.21[100.63
15cm | 55.66 | 91.33 |109.14| 85.37 | 53.33 | 81.33 |105.11| 79.92 | 51.66 | 79.17 | 96.33 | 75.72 | 53.66 | 75.33 | 95.66 | 74.88 | 77.33 | 105.33 | 131.14 | 104.60
50cm [20cm | 63.33| 97.11 |117.30| 92.58 |60.10 | 85.17 |110.40| 85.22 | 54.33| 84.66 | 107.11 | 82.03 | 57.11 | 82.33 | 101.33 | 80.25 | 85.66 | 117.66|142.33|115.21
25 cm | 76.11 [106.10[122.50|101.57 | 73.66 | 101.33|117.33| 97.44 | 71.18 | 93.33 | 113.40| 92.63 | 66.19 | 91.66 | 110.50 | 89.45 | 91.11 | 133.70 | 155.66 | 126.82
Mean 65.03 | 98.18 |116.31] 93.17 | 62.36 | 89.27 [110.94| 87.52 | 59.05 | 85.72 | 105.61 | 83.46 | 58.98 | 83.10 [ 102.49 | 81.52 | 84.70 | 118.89|143.04 | 115.54
ﬁggﬁf‘ 15cm |53.77 | 88.44 |105.73| 82.64 |51.49 | 78.99 [103.38| 77.95 | 48.49 | 76.67 | 94.75 | 73.30 | 49.99 | 73.49 | 92.40 | 71.96 | 73.45 [101.16|123.73| 99.45
o " hii20cm |60.38| 92.38 |113.98| 88.91 |61.57 | 83.13 (108.27|84.31 | 52.99 | 82.16 | 104.72| 79.95 | 55.38 | 79.83| 99.23 | 78.14 | 79.36 |112.10|131.49 | 107.65
distance |25 €M | 74.44(103.10118.81| 98.78 | 71.38 | 100.60 [114.18| 95.39 | 70.14 | 91.24 | 110.75| 90.71 | 63.66 | 88.42 | 106.76 | 86.28 | 83.49 | 122.35|145.66 | 117.16
Mean 62.86 | 94.64 |112.84] 90.11 | 61.48 | 87.57 | 108.60| 85.88 | 57.20 | 83.35 | 103.40| 81.32 | 56.34 | 80.58 | 99.46 | 82.1¢5 | 78.77 | 111.87|133.62|108.08
L.S.D.0.05% for:
Ridge width __ (R) * N.S N.S * *
Hill distance  (H) 5.27 457 N.S 467 N.S
Nitrogen (N) 20.78 21.09 24.15 24.23 33.10
R X H 12.66 N.S 6.31 10.57 20.91
Rx N N.S 23.67 30.36 N.S 41.05
Hx N 28.06 31.64 33.67 35.45 44.99
RHN 35.78 37.51 39.49 45.33 48.08
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Table (4): Effect of ridge width, hill distance, nitrogen fertilizer rate and their interaction on leaf area index per
plant at five cuts in 2005/2006 season.
q I Cutting (1) Cutting (2) Cutting (3) Cutting (4 Cutting (5)
RI e |Hi NIIrO en rate NIUO en rate NIII’O en rate NIII’O en rate NIIrO en rate
idth  [distance| __ (ka/ edicu) Mean (k/fed/eut Mean (kgfed/eut) Mean (kgfed/eut) Mean (kg/fed/eut) Mean
0 25 0 75 0 75 0 75 0
5 oM 040089 095|075 049084 | 109 080 (035057 085 059 [ 036 06r (073 057 1047 099 [ LI | UEs
40cm [20cm | 038 | 069 | 0.91 | 0.66 | 040 | 0:64 | 0.87 | 064 | 0:31 | 0:45 | 065 | 047 | 0:30 | 048 | 061 | 0:46 | 0:37 | 0:84 | 0.92 | 0.71
25cm | 041 | 0.68 | 0:86 | 0:65 | 035 | 054 | 0.71 | 053 | 0.25 | 0:37 | 0.54 | 0.39 | 0:28 | 0.40 | 0.52 | 0:40 | 0:31 | 0:81 | 0:86 | 0.66
Mean 0.39 | 0.75 [ 0.91 | 0.68 | 0.41 | 0.67 | 0.89 | 0.66 | 0.30 | 0.46 | 0.68 | 0.48 | 0.32 | 0.50 | 0.62 | 0.48 | 0.38 | 0.88 | 0.96 | 0.74
T5cm | 045 | 0.77 | 092 | 0.71 | 0.41 [ 0.72 | 0.94 | 0.69 | 0.33 | 0.54 | 0.65 | 051 | 0.33 | 0.53 | 0.63 | 0.49 | 0.54 | 0.84 [ 0.96 | 0.75
50cm [20cm | 048 | 0.73 | 0.83 | 0.68 | 0:34 | 055 | 0.74 | 055 | 0.26 | 0:42 | 055 | 041 | 026 | 042 | 054 | 0.41 | 052 | 0:81 | 0.89 | 0.74
25cm | 043 | 0.66 | 0:71 | 0:60 | 036 | 0:52 | 0:69 | 052 | 0.26 | 0:36 | 0.51 | 0.38 | 0:24 | 0.36 | 0.50 | 0.37 | 0:47 | 0.72 | 0:75 | 0.64
Mean 0.45 | 0.72 [ 0.82 | 0.66 | 0.37 | 0.60 | 0.79 [ 0.59 | 0.28 | 0.44 [ 0.57 | 0.43 | 0.28 | 0.44 | 0.55 | 0.42 | 0.51 [ 0.79 | 0.86 | 0.71
Generallis cm | 043 [ 0.83 [ 0.93 | 073 [ 045 [ 0.78 [ 1.01 [ 0.75 [ 034 [ 055 | 0.75 | 0.55 [ 0.34 [ 057 [ 068 | 053 [ 051 [ 0.91 | 1.05 | 0.80
oieans 20cm | 043 | 071 | 087 | 0.67 | 0.37 | 0.60 | 0:81 | 059 | 0.28 | 0:43 | 0.60 | 0.44 | 0.28 | 0.45 | 057 | 0.43 | 0.44 | 0.82 | 0.90 | 0.72
istance|25¢m | 0.42 | 0.67 | 0.78 | 0.62 | 0.35 | 053 | 0.70 | 053 | 0.25 | 0.37 | 0.52 | 0.38 | 0.26 | 0:38 | 051 | 0.38 | 0.39 | 0.76 | 0.81 | 0.65
Mean 042 | 0.74 [ 0.86 | 0.67 | 039 | 0.64 | 0.84 [ 062 | 0.29 | 0.45 [ 0.62 | 0.46 | 0.30 | 0.47 [ 0.59 | 0.45 | 0.45 | 0.83 | 0.91 | 0.72
L.S.D.0.05% for:
Ridge width  (R) ¥ ¥ NS ¥ *
Hill distance  (H) N.S 0.07 0.06 N.S 0.11
Nitrogen (N) 0.17 0.19 0.18 0.16 0.21
RXH N.S 0.13 N.S 0.11 0.16
Rx N 0.18 N.S 0.11 0.10 0.17
Hx N 0.10 0.16 0.15 0.13 0.11
RHN 0.14 0.15 0.12 0.19 0.16
Table (5): Effect of ridge width, hill distance, nitrogen fertilizer rate and their interaction on leaf area index per
plant at five cuts in 2006/2007 season.
4 ) Cutting (1) Cutting (2) Cutting (3) Cutting (4) Cutting (5)
Ridge [Hi NIII‘O en rate Nitrogen rate NItrO en rate NItrO en rate NItI‘O en rate
ldth  [distance|  (kq? ed lcut) Mean (kg/tged/cut) Mean (kg e Jcut) Mean (kg e Jcut) Mean (kg e Jcut) Mean
0 a5 0 45 0 45 0 45 0 75
T5cm | 0.61 0.89 T.18 [ 0.89 | 0.61 0.85 T.16 | 087 | 0.49 0.68 TOI [ 0.73 | 0.48 o.75 0.85 | 0.69 | 0.60 0.98 TI5 | 091
40cm  [20cm | 0.43 | 0.77 | 0.94 | 071 | 0:47 | 073 | 091 | 0.70 | 0:38 | 053 | 0:81 | 057 | 0.37 | 060 | 0.72 | 056 | 0:48 | 0.72 | 0.95 | 0.72
25cm | 046 | 0.76 | 0:85 | 0.69 | 040 | 0.71 | 0:83 | 064 | 032 | 0:44 | 0.67 | 048 | 0:33 | 0:49 | 0:63 | 0.48 | 0:41 | 0.66 | 0:99 | 0.:68
Mean 0.50 | 0.81 [ 0.99 | 0.76 | 0.49 [ 0.76 | 0.97 | 0.74 | 0.40 [ 0.55 [ 0.83 [ 0.59 | 0.39 | 0.61 | 0.73 | 0.58 [ 0.49 | 0.79 [ 1.03 | 0.77
T5cm | 054 [ 0.83 | 110 [ 0.83 [ 047 [0.77 | 112 [ 0.79 [ 0.40 | 0.65 | 0.87 | 0.64 | 0.41 | 0.63 [ 0.83 | 0.62 | 055 | 0.87 | 1.24 | 0.89
50cm [20cm | 054 | 0.80 | 0.97 | 077 | 048 | 063 | 088 | 066 | 0.32 | 053 | 068 | 051 | 0:31 | 051 | 0:65 | 0.49 | 0:46 | 0:86 | 0.97 | 0.76
25cm | 047 | 0.71 | 0:78 | 0.65 | 040 | 058 | 0.76 | 0:58 | 0.30 | 0:48 | 0.56 | 0:45 | 029 | 0:47 | 055 | 0.44 | 0:41 | 0.71 | 0:80 | 0.64
Mean 0.52 [ 0.78 [ 0.95 | 0.75 | 0.45 [ 0.66 | 0.92 | 0.68 | 0.34 [ 0.55 | 0.70 | 0.53 | 0.34 | 0.54 | 0.68 | 0.52 [ 0.47 | 0.81 | 1.01 | 0.76
Generallis cm | 058 | 0.86 | 1.14 | 086 | 054 [ 081 [ 1.14 | 0.83 [ 0.45 [ 067 [ 0.94 [ 0.68 [ 0.44 | 0.69 [ 0.84 [ 0.66 | 058 | 0.92 [ 1.19 | 0.90
means 20cm | 0148 | 079 | 0.95 | 074 | 047 | 068 | 0.89 | 068 | 0.35 | 053 | 0.74 | 054 | 0.34 | 056 | 0.68 | 053 | 0.47 | 0.79 | 0.96 | 0.74
Cistance 25 cm | 046 | 0.73 | 0.81 | 0.67 | 0.40 | 064 | 0.79 | 0.61 | 0.31 | 0:46 | 0.61 | 0.46 | 0.31 | 0.48 | 059 | 0.46 | 0.41 | 0.68 | 0.89 | 0.66
Mean 051 | 0.79 | 0.97 | 0.76 | 0.47 | 0.71 [ 0.947 | 0.71 | 0.37 | 0.55 | 0.76 | 0.56 | 0.36 | 0.58 | 0.70 | 0.55 | 0.48 | 0.80 | 1.02 | 0.77
L.S.D.0.05% for
Ridge width N.S * * N.S N.S
Hill distance N.S 0.11 0.10 N.S 0.10
Nitrogen 0.11 0.19 0.15 0.11 0.16
x H 0.14 N.S 0.14 0.19 0.12
RXN 0.19 0.11 0.19 0.17 0.19
Hx N 0.11 0.13 N.S 0.15 0.17
RHN 0.12 0.18 0.12 0.13 N.S
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Table (6): Effect of ridge width, hill distance, nitrogen fertilizer rate and their interaction on leaves dry weight
per feddan (ton/cut) in 2005/2006 season.
Cutting (1) Cutting (2) Cutting (3) Cutting (4) Cutting (5)
Ridge [Hill Nitrogen rate Nitrogen rate Nitrogen rate Nitrogen rate Nitrogen rate
idth |distance|  (kg/fed/cut) Mean (kg/fed/cut) Mean (kg/fed/cut) Mean (kg/fed/cut) Mean (kg/fed/cut) Mean

0 30 45 0 30 45 0 30 45 0 30 45 0 30 45
15 cm 0.51 | 0.86 | 0.99 0.82 [ 039|077 |085]| 067 | 041 | 060 | 096 | 065 | 0.39 | 056 | 0.92 | 0.62 | 0.55 | 1.01 | 1.02 | 0.86
40 cm 20 cm 0.45 | 0.55 | 0.92 0.64 | 0.26 | 0.39 | 052 | 0.39 | 0.22 | 0.49 | 0.65 | 0.45 | 0.27 | 0.37 | 0.60 | 0.41 | 0.52 | 0.85 | 0.98 | 0.78
25 cm 0.35 | 0.52 | 0.69 052 | 024 [ 032 ]| 047 | 0.34 | 0.20 | 0.47 | 059 | 042 | 0.26 | 0.35 | 0.57 | 0.39 | 0.48 | 0.82 | 0.90 | 0.73
Mean 0.44 | 064 | 086 | 066 | 0.29 [ 0.49 | 0.61 | 0.46 | 0.28 | 052 | 0.73 | 0.51 | 0.30 | 0.42 [ 0.69 | 0.47 [ 051 | 0.89 | 0.96 | 0.79
15 cm 052 | 073 |09 | 074 | 032|048 | 0.72 | 051 | 026 | 048 | 0.81 | 0.52 | 0.28 | 0.52 [ 0.89 | 0.56 | 0.54 | 0.81 | 0.87 | 0.74
50 cm 20 cm 048 | 062 | 0.84 | 065 | 0.28 | 0.36 | 0.61 | 0.42 | 0.24 | 0.38 | 0.56 | 0.39 | 0.25 | 0.49 [ 0.58 | 0.44 | 051 | 0.79 | 0.85 | 0.71
25 cm 0.41 | 0.44 | 0.59 048 (025|031 |050]| 035 |022]028) 042 | 031 | 024|047 | 054 | 041 | 049 | 0.67 | 0.73 | 0.63
Mean 0.47 | 0.59 | 0.79 0.62 [ 028 | 038|061 | 043 | 0.24 | 0.38 | 0.60 | 0.41 | 0.26 | 0.49 | 0.67 | 0.47 | 0.51 | 0.75 | 0.81 | 0.69

ﬁggﬁrsal 15 cm 052 | 079|097 | 078 | 035 | 062|078 | 059 | 034 | 054 | 088 | 058 | 0.33 | 054 [ 0.90 | 0.59 | 0.54 | 0.91 | 0.94 | 0.80
20 cm 0.46 | 0.58 | 0.88 | 0.64 | 0.27 | 0.37 | 0.56 | 0.40 | 0.23 | 0.43 | 0.60 | 0.42 | 0.26 | 0.43 [ 0.59 | 0.42 | 051 | 0.82 | 0.92 | 0.74

O aneafos cm | 0.38 | 0.48 | 064 | 050 | 0.25 [ 032 | 0.48 | 035 | 0.21 | 0.37 | 051 | 036 | 0.25 | 0.41 | 056 | 040 | 0.48 | 0.74 | 0.81 | 067

Mean 0.45 | 0.61 | 0.83 0.64 0.28 | 043 | 061 | 044 | 026 | 045 | 0.66 | 0.45 [ 0.28 [ 0.46 | 0.68 | 047 | 051 | 0.82 | 0.88 | 0.74
L.S.D.0.05% for:

Ridge width R N.S * * N.S *
Hill distance (H) 0.09 0.09 N.S 0.05 0.04
Nitrogen (N) 0.07 0.08 0.06 0.04 0.07
RxH 0.04 N.S 0.08 0.01 0.03
RxN 0.03 0.02 0.03 0.02 0.05
HxN 0.07 0.04 0.05 0.01 0.07
RHN 0.10 0.08 0.06 0.04 0.09
Table (7): Effect of ridge width, hill distance, nitrogen fertilizer rate and their interaction on leaves fresh weight
per feddan (tons/cut) in 2006/2007 season.
Cutting (1) Cutting (2) Cutting (3) Cutting (4) Cutting (5)
Ridge [Hill Nitrogen rate Nitrogen rate Nitrogen rate Nitrogen rate Nitrogen rate
idth |distance|  (kg/fed/cut) Mean (kg/fed/cut) Mean (kg/fed/cut) Mean (kg/fed/cut) Mean (kg/fed/cut) Mean
0 30 [ 45 0 30 [ 45 0 30 [ 45 0 30 [ 45 0 30 [ 45

15 cm 1.09 | 215 | 3.01 208 (081|139 (188 | 136 [ 055|104 | 196 | 1.18 | 058 | 095 | 1.73 | 1.08 | 0.84 | 1.66 | 2.39 | 1.63
40 cm 20 cm 096 | 1.42 | 1.96 145 | 066 | 1.07 | 1.47 | 1.07 | 062 | 1.27 | 1.73 | 1.20 | 0.45 | 0.89 | 1.40 | 091 | 0.61 | 1.26 | 1.76 | 1.21
25 cm 093 | 1.23 | 1.76 130 | 057 {090 ] 134 | 093 | 051|099 |153 | 101 {044 ]0.90 |120] 085 [061 | 1.04 148 | 1.04
Mean 0.99 | 1.60 | 2.24 161 | 068 [ 1.12 | 156 | 112 | 056 | 1.10 | 1.74 | 1.13 [ 049 | 091 [ 144 | 095 [ 0.69 | 1.32 | 1.88 | 1.29
15 cm 1.28 | 1.84 | 2.47 186 | 069 | 1.18 | 1.77 | 1.20 | 0.66 | 1.12 | 1.63 | 1.14 | 0.43 | 1.05 | 1.49 | 0.99 | 0.82 | 1.28 | 1.87 | 1.32
50 cm 20 cm 1.00 [ 1.42 | 1.98 146 | 0.60 | 1.02 | 144 | 102 | 056 | 1.23 | 1.73 | 1.17 | 0.39 | 0.79 | 1.23 | 0.80 | 0.58 | 1.02 | 1.57 | 1.06
25 cm 093 | 141 | 1.66 134 | 055 (088|130 | 091 | 056 | 100|114 | 090 |[042 ] 092 |1.10] 0.81 [ 050|090 | 134 | 091
Mean 1.07 | 1.56 | 2.03 155 | 061 [ 102|148 | 1.04 | 059 | 112 | 150 | 1.07 | 041 ]| 092 | 1.27 | 0.87 | 0.63 | 1.06 | 1.59 | 1.10

ﬁggﬁ?' 15cm | 1.18 | 2.00 | 274 | 1.97 | 075 | 129 | 1.80 | 1.28 | 0.60 | 1.08 | 1.79 | 1.16 | 0.50 | 1.00 | 1.61 | 1.04 | 0.83 | 1.47 | 2.13 | 1.48
hql0cm | 098 | 142 | 197 | 145 | 063 | 1.05 | 145 | 1.04 | 059 | 1.25 | 1.73 | 1.19 | 0.42 | 0.84 | 1.31 | 0.86 | 059 | 114 | 1.66 | 1.13

g{stance 25cm | 094 | 1.32 | 1.71 | 1.32 | 056 | 0.89 | 1.32 | 092 | 053 | 0.99 | 1.33 | 0.95 | 0.43 | 0.91 | 1.15 | 0.83 | 0.55 | 0.97 | 1.41 | 0.97
Mean 1.03 | 158 | 2.14 | 158 | 065 | 1.07 | 1.52 | 1.08 | 057 | 1.11 | 1.62 | 1.10 | 0.45 | 0.91 | 1.36 | 0.91 | 0.66 | 1.1 | 1.73 | 1.19
L.S.D.0.05% for:
Ridge width ®) ¥ ¥ ¥ N.S ¥
Hill distance  (H) N.S 0.11 0.11 0.03 0.12
Nitrogen (N) 0.10 0.06 0.09 0.08 0.07

RXH N.S 0.03 N.S N.S 0.13

RXN 0.15 0.09 0.06 0.07 0.05

HxN 0.18 0.10 0.07 0.08 0.13

RHN 0.16 0.16 0.18 0.13 0.17

4979



Azab, A. M. et al.

Table (8): Effect of ridge width, hill distance, nitrogen fertilizer rate and their interaction on fresh weight plants
yield per feddan (tons) in 2005/2006 season.
Cutting (1) Cutting (2) Cutting (3) Cutting (4) Cutting (5)
Ridge [Hill Nitrogen rate Nitrogen rate Nitrogen rate Nitrogen rate Nitrogen rate
idth |distance|  (kg/fed/cut) Mean (kg/fed/cut) Mean (kg/fed/cut) Mean (kg/fed/cut) Mean (kg/fed/cut) Mean
0 30 | 45 0 30 | 45 0 30 | 45 0 30 | 45 0 30 | 45
15cm | 1.80 | 2.99 | 3.20 | 2.66 | 1.27 | 2.10 | 2.66 | 2.01 | 0.89 | 1.40 | 253 | 1.60 | 0.76 | 1.17 | 2.02 | 1.31 | 1.25 | 2.13 | 2.76 | 2.05
40cm [20cm | 1.49 | 2.07 | 282 | 213 | 1.03 | 1.63 | 2.14 | 1.60 | 095 | 1.62 | 1.97 | 1.51 | 0.64 | 1.02 | 1.48 | 1.05 | 1.05 | 1.57 | 1.96 | 1.53
25cm | 1.44 | 1.83 | 250 | 1.92 | 0.90 | 1.29 | 1.76 | 1.32 | 0.85 | 1.29 | 1.84 | 1.32 | 0.67 | 1.00 | 1.40 | 1.02 | 0.92 | 1.37 | 1.95 | 1.41
Mean 158 | 229 | 284 | 224 | 1.07 | 1.67 | 2.19 | 1.68 | 0.90 | 1.44 | 2.11 | 1.48 | 0.69 | 1.06 | 1.63 | 1.13 | 1.08 | 1.69 | 2.22 | 1.66
15cm | 1.96 | 256 | 3.21 | 258 | 1.11 | 1.88 | 246 | 1.82 | 1.04 | 1.43 | 2.06 | 151 | 0.71 | 1.23 | 1.75 | 1.23 | 1.17 | 1.64 | 2.31 | 1.71
50cm [20cm | 1.61 | 2.01 | 258 | 2.07 | 0.95 | 1.43 | 2.05 | 1.47 | 0.99 | 1.58 | 2.02 | 1.53 | 0.55 | 1.08 | 1.39 | 1.01 | 0.89 | 1.33 | 1.83 | 1.35
25cm | 1.48 | 199 [ 219 | 1.88 | 0.84 | 122 | 1.71 | 1.25 | 0.93 | 1.28 | 1.70 | 1.30 | 0.56 | 0.92 | 1.24 | 0.94 | 0.73 | 1.26 | 1.61 | 1.20
Mean 1.68 | 2.10 | 2.66 | 2.18 | 0.87 | 1.51 | 2.07 | 1.51 | 0.99 | 1.43 | 1.92 | 1.45 | 0.61 | 1.08 | 1.46 | 1.05 | 0.93 | 1.41 | 1.92 | 1.42
ﬁeegﬁ;a' 15cm | 1.88 | 277 | 320 | 262 | 1.19 | 1.99 | 256 | 1.91 | 097 | 1.41 | 229 | 156 | 0.74 | 1.20 | 1.88 | 1.27 | 1.21 | 1.89 | 2.53 | 1.88
o onSRocm | 155 | 2.04 | 270 | 210 | 099 | 153 | 2.10 | 154 | 0.97 | 1.60 | 1.99 | 152 | 059 | 1.05 | 1.44 | 1.03 | 0.97 | 1.45 | 1.89 | 1.44
distance 25 €M | 146 | 1.91 | 234 | 190 | 087 | 126 | 1.73 | 129 | 0.89 | 128 | 1.77 | 131 | 062 | 0.96 | 1.32 | 0.97 | 082 | 1.31 | 1.78 | 131
Mean 163 | 2.24 | 2.75 | 221 | 1.01 | 150 | 2.13 | 158 | 0.94 | 1.43 | 2.02 | 1.46 | 0.65 | 1.07 | 1.55 | 1.09 | 1.01 | 1.55 | 2.07 | 1.64
L.S.D.0.05% for:
Ridge width ® q F N.S d z
Hill distance  (H) 0.19 0.18 N.S N.S S
Nitrogen (N) 0.31 0.28 0.24 N.S 0.42
RXH N.S 0.11 0.18 0.15 0.14
RXN 0.15 N.S 0.17 0.13 0.10
HxN 0.11 0.17 0.16 N.S 0.21
RHN 0.27 0.13 0.15 0.19 0.23
Table (9): Effect of ridge width, hill distance, nitrogen fertilizer rate and their interaction on fresh weight plants
yield per feddan (tons) in 2006/2007 season.
o " NCumng ) NCumng () NCuttlng [€)) NCuttlng @) NCuttlng )
lage I itrogen rate itrogen rate Itrogen rate Itrogen rate Itrogen rate
idth ldistance|  (kgifedlcut) Mean (ka/edlcut) Mean (ka/tedlcut) Mean (ka/tedlcut) Mean (ka/tedlout) Mean
0 30 | 45 0 30 | 45 0 30 | 45 0 30 | 45 0 30 | 45
T5cm | 1.80 [ 3.19 | 3.96 | 3.00 | 1.36 | 2.30 | 3.0 | 2.22 [ 0.99 | 1.60 [ 2.76 | 1.78 [ 0.88 [ 1.35 | 2.31 | .61 | 1.35 | 232 | 3.06 | 2.24
40cm 20cm | 158 | 228 | 312 | 232 | 113 | 183 | 2.44 | 1.80 | 1.06 | 1.82 | 2.24 | 170 | 0.74 | 115 | 1.78 | 1.22 | 1.20 | 1.77 | 2.25 | 1.74
25cm | 154 | 2.01 | 281 | 212 | 1.02 | 1.47 | 2.07 | 1.52 | 0.96 | 1.48 | 214 | 153 | 0.79 | 1.18 | 1.71 | 123 | 1.02 | 1,58 | 2.22 | 1.61
Mean 167 | 240 | 3.20 | 2.48 | 1.17 | 1.86 | 2.561 | 1.85 | 1.00 | 1.63 | 2.38 | 1.67 | 0.80 | 1.23 | 1.93 | 1.32 | 1.10 | 1.89 | 2.561 | 1.86
T5cm | 2.05 | 2.75 | 3.80 | 2.85 [ 1.20 [ 2.07 [ 2.75 [ 2.01 | 1.15 | 1.73 | 239 | 1.76 | 0.82 | 1.49 | 2.04 | 1.45 | 1.27 | 1.84 [ 2.62 | 1.91
50cm [20cm | 1.70 | 221 | 285 | 2.26 | 1.05 | 1.62 | 232 | 1.66 | 1.10 | 1.77 | 2.32 | 1.73 | 0.65 | 1.28 | 1.69 | 1.21 | 1.00 | 153 | 2.14 | 1,55
25cm | 148 | 220 | 243 | 2.03 | 0.95 | 1.45 | 2.01 | 1.47 | 1.03 | 1.51 | 1.96 | 1.50 | 0.67 | 1.11 | 1.52 | 1.10 | 0.83 | 1.46 | 1.87 | 1.39
Mean 1.75 [ 2.38 [ 3.02 | 2.38 [ 1.06 | 1.72 [ 2.36 | 1.71 [ 1.09 [ 1.67 [ 2.22 | 1.66 [ 0.71 [ 1.30 [ 1.75 | 1.05 | 1.03 | 1.61 | 2.21 | 1.62
Generallis cm | 1.97 [ 2.97 | 388 | 294 | 1.28 [ 218 | 288 | 211 | 1.07 | 1.66 | 257 | 177 085 [ 1.42 | 217 | 1.48 [ 1.31 | 2.08 | 284 | 2.07
oieans 20cm | 1064 | 224 | 298 | 229 | 109 | 173 | 2.38 | 173 | 108 | 179 | 228 | 172 | 070 | 1.22 | 173 | 1.21 | 110 | 1.65 | 2.19 | 1.64
istance|25¢m | 151 | 2710 | 2.62 | 2.08 | 0.98 | 1.46 | 2.04 | 1.49 | 0.99 | 1149 | 2005 | 151 | 0.73 | 1115 | 161 | 1.16 | 0.93 | 152 | 2.05 | 150
Mean T71 | 244 [ 316 | 2.43 | 112 [ 1.79 | 2.43 | 1.78 | 1.04 [ 1.65 [ 2.30 | 1.66 | 0.76 | 1.26 [ 184 | 1.29 | L.1T [ 1.75 | 2.36 | 1.74
L.S.D.0.05% for:
Ridge width ®) N.S F N.S N.S g
Hill distance ~ (H) 0.21 N.S N.S 0.16 0.33
Nitrogen (N) 0.29 0.26 0.23 019 0.39
RXH N.S 0.15 0.19 N.S 031
RxN 0.26 0.14 0.15 0.12 0.27
HxN 0.34 0.21 0.27 0.22 N.S
RHN 0.42 0.25 0.21 0.19 0.43
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Table (10): Effect of ridge width, as a hill distance, nitrogen fertilizer rate and their interaction on total leaves dry
weight per feddan (tons) total overall cuts in 2005/2006 and 2006/2007 seasons

Rid 2005/2006 2006/2007
Iid?r? Hill distance Nitrogen fertilization Mean Nitrogen fertilization Mean
0 30 45 0 30 45
15 cm 2.15 3.40 4.60 3.38 2.93 4.16 441 3.83
40 cm 20 cm 1.72 2.65 3.42 2.61 2.33 3.52 4.13 3.32
25 cm 1.53 2.48 3.22 2.41 1.67 2.52 3.64 2.62
Mean 1.80 2.84 3.76 2.80 2.31 3.40 4.07 3.25
15 cm 1.92 3.02 4.25 3.06 2.39 3.92 4.32 3.54
50 cm 20 cm 1.76 2.64 3.44 2.61 2.11 3.31 4.02 3.14
25 cm 1.60 2.17 2.78 2.18 1.64 2.63 3.40 2.55
Mean 1.76 2.61 3.49 2.62 2.05 3.28 3.91 3.07
15 cm 2.03 3.21 4.42 3.22 2.66 4.04 4.36 3.68
General means of 150 cm 174 2.64 3.45 261 2.22 3.41 4.07 3.23
25 cm 1.56 2.32 3.00 2.29 1.65 2.52 3.54 2.58
Mean 1.77 2.72 3.62 2.71 2.17 3.34 3.99 3.16
L.S.D.0.05% for:
Ridge width R * *
Hill distance  (H 0.15 0.21
Nitrogen N 0.26 0.29
X H 0.10 0.17
R xN 0.23 0.24
Hx N 0.11 0.15
RHN 0.30 0.36

Table (11): Effect of ridge width, hill distance, nitrogen fertilizer rate and their interaction on stevioside yield per
feddan (kg) as a total overall cuts in 2005/2006 and 2006/2007 seasons

Rid 2005/2006 2006/2007
'id?ﬁ Hill distance Nitrogen fertilization Mean Nitrogen fertilization Mean
0 30 45 0 30 45
15 cm 335.67 602.21 925.14 621.00 400.17 721.50 932.38 684.68
40 cm 20 cm 250.41 459.42 647.05 452.29 327.20 575.00 745.30 549.16
25 cm 224.84 412.36 576.54 404.58 233.26 395.29 632.53 420.36
Mean 270.30 491.33 716.24 492.62 320.21 562.93 770.07 551.40
15 cm 288.80 508.11 788.50 528.47 343.22 640.27 785.80 569.76
50 cm 20 cm 258.88 432.32 624.68 440.29 296.99 506.74 668.69 490.80
25 cm 219.57 334.03 458.68 337.42 204.40 386.57 561.50 384.15
Mean 255.75 426.48 623.95 435.39 281.53 511.19 671.99 488.24
General means of [£2 €M 312.23 555.16 856.82 574.73 371.63 680.88 859.09 637.22
hill distance 20 cm 254.64 448.37 635.86 446.21 312.09 540.87 706.99 519.98
25 cm 222.20 373.19 517.61 371.00 218.83 390.93 597.01 402.25
Mean 263.05 458.90 670.09 464.00 300.87 537.50 721.03 519.82
L.S.D.0.05% for:
Ridge width R * *
Hill distance  (H 53.10 66.30
Nitrogen N 77.13 81.11
xH 50.60 102.00
R x N 113.04 117.20
Hx N 58.12 72.04
RHN 111.00 94.50
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