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ABSTRACT

Two field experiments were faid 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 s their interactions on growth, yield
and quality of stevia plant (Sfevia 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 sfevioside
yield per feddan in both seasons. On the other hand, ridge width at 50 em 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 c¢m which) in all previcusly 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 Nffed/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 ieaves per plant. . .

Planting stevia plants on narrow ridge (40 cm) and fertilized with 45 kg
Nffed/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/ffed/cut.

Plants having the close hill {15 cm) and fertilized by 45 kg Nffed/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 vield 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 (Sfevia 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 anywthere 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 agricuitural
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 ef 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
ieaf 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 nufritions 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 El-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/ffeddan/cut) on
growth, vield 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 fertmzer rates were devoted in sub sub-plots.
The* sub- sub plot area was 10.5 m? (3.0 m- w;dth x 3.5 m long). Seeds of
stevia planted on 15™ March in both seasons in wood boxes (40 cm length 30
cm W|dth) contain a mixture of sand, petemos and silt cfay soil (1: 1: 1). On
15" May in both seasons seedlings at two months age were transplanted info
permanent experiment site.

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

WVariables | 2005/2006season | 2008/2007 season
Machanical analysis
Sand % 15.10 14.36
Silt % 30.41 32.35
IClay % 54.49 53.29
iSoil textural class clay clay
chemical analysis

[Seit pH 745 7.37
EC-ds 2.57 2.81
[Organic matter% 1.96 2.06
rAvai!abiez Ni{ppm} 12.07 13.17
lAvailable p(ppm) 7.35 7.15
Avzilable 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,0Os; 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 haif was
applied just before the first irrigation, whiie, the second half was addzad 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 Novembern),
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 (Kgffed).

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).

hall ol

o

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 sievioside yield {t/fed) as affected by ridge width, hifi
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distance, nitrogen fertilizer rates and their interactions at five cuts in
2005/2006 and 2006/2307 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
piant 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, ieaves dry weight per feddan at
first cut in hoth 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
feaves per plant at ail cuts in both seascns. 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 fon/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 2005/2008 and 2006/2007 seasons, respectively. These resulis are
i 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 atiributed to the little competition between plants and plant shading
which led to increasing net assimilation rate as well as increased number of
leaves per piant. On the other hand, the increase in leaf area index per plant,
ieaves dry weight per feddan, stevicside percentage, vields per faddan of
total teaves 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 ali 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 cther hill distances {15 and 20 cm) at all cuts
in both seasons. The effect of hiil distance on alli 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 agresment with those of Dina Zfronza (
2003 ) and Board ( 2008)

. The increase in number of leaves pr plant owing to the wider hifl may
be attributed o the lowest competition between plants which led to increasing
plant growth such as number of leaves.
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Table {2): Effect of ridge width, hill distance, nitrogen fertilizer rate

per plant at five cuts in 2005/2006 season.

and their interaction on number of leaves
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itrogen N; c.07 I i 0.04 ! .07
R % it Gy ! | 2.01 | 003
RxN I 3.03 1 ! .02 i 0.08
| i ! a7 : ; 0.0 : e.n7
PN 210 i SN U - SN P c.4a9
Table {7): i ¢ rate and their interaction on ieaves fresh weight
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Ridge Hiki Nitrogen rate e ' } i L i PUS A an rate »
idth  Hhistancel_ (kgffedfon s 3} e ’ f _jmean
. . G 130 T 45 ¢ 45
i iEom | 105 245 (301 | 208 . 25 TTE3
4o em 200m 196 | 145 . 176 1.21
176 1 1.30 2 148 | 1.04
234 1 1.61 i 1881 1.29
7a7 | 186 18 149 187 T 132
198 | 146 1.0Z 1.23 157 | 1.08
: 166 | 134 | 055 | 0.8 110 1134 | .91
ean 203 | 5510, 1.8, 1.27 7.58 4 1.10
General fi5 om 274 | 197 | 075 | 129 161 213 | 148
hise & em 142 1197 | 445 ;063§ 108 1.51 186 | 112
2Eom H 1.32 1 056 | 089 1.5 141 097
E R L AR 173 7.7
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Table (8): Effect of ridge width, hill distance, nitrogen fertilizer rate and their interaction on fresh weight piants
yield per feddan (tons} in 2005/2006 season,

IR Cutting {1} ngutting 2} [ Cutting {3} T Cutting (4) NCut'linq (5)
idge Hill Nitrogen rate itrogen rata Nitrogen rate Nitrogen rate itrogen rate
width [distancel (aioaicat) | Moan | gidicey | Mean | nibdiewty  Mean | Tioigiewy | Mean|  heifidicuty | Mean
[ 30 | 45 1 5[ 45 ] 30 [ 45 0 30 _| a6 ] 3 [ &5
“A5em | 1.80 | 2.99 | 320 | 2.66 | 1.27 | 2.10 | 2.66 | 201 | 0.89 | 1.40 | 253 | 7.60 | 0.76 1 1.17 | 202 | 1.31 | 1.25 | 2.13 | 2.76 | 208
Mocm [POcm | 149 | 207 | 282 | 213 | 103|163 | 214 | 1.60 | 095 [ 1.62 [ 197 | 151 | 064 1 1.02 [ 148 | 1.05 | 1.05 | 1.57 | 1.96 | 1.53
P5cm | 144 | 183 {250 | 192 1090 | 129 | 176 [ 132 | 085 [ 129 [ 1.84 | 7.32 | 067 | 1.00 [ 140 | 7.02 | 0.92 | 137 | 1.95 [ 1.41
Wean 7.58 | 2.29 | 264 | 2.24 | 1.07 [ 1,67 | 219 | 1.68 | 0.90 | 144 | 2.11 | 1.48 | 0.69 | 1.06 | 1.63 | 1.13 | 1.08 | 1.69 | 2.22 | 1.68
5cm | 1,96 | 256 [ 321 | 258 | 141 | 188 246 | 1.82 | 104 | 143 | 2.06 | .61 071 | 123 | 1.75 | 1-23 | 117 | 164 | 2.31 | 1.77
S0em [20em | 181 | 201 {258 | 207 | 095 | 143 | 205 | 1.47 | 099 [ 158 [ 202 | .53 {055 1.08 [ 1.38 | 1.07 | 0.89 | 1.33 | 183 | 1.35
PScm | 148 | 199 1215 | 188 (084 1122 | 171 | 725 | 093 [ 128 [170 | 1.30 [ 5561092 [ 124 | 0.94 | 073 | 1.26 | 161 | 1.20
an_ean 768|219 | 266 | 298 | 0.87 | .51 | 267 | 1.51 | 0.99 | 1.43 | 1.92 | 1.45 | 0.61 | 1.08 | 1.46 | 1.05 | 0.93 | 7471 | 1.92 | 1.42
mggﬁf' 15em | 1.88 | 277 {320 | 262 [ 119199 | 256 | 1.97 | 097 | 141 | 2291 1.66 | 074 [ 120 { 1.88 | 1.27 {1.21 189 | 2563 | 1.88
b a0 cm | 155 | 204 | 270 | 290 099! 153 | 210 | 7.54 | 097 | 160 | 199 | 7.52 | 0.59 | 105 | 1.44 | 1.03 | 0.97 | 1.45 | 189 | 1.44
B ctancal2Scm | 146 | 191 | 234 | 1.90 | 087 | 126 | 1.73 | 1.29 | C.89 | 1.28 [ 1.77 | 7.37 | 0.62 | 0.96 | 1.32 | 0.97 | 0.82 | 1.31 [ 178 | 1.3¢
Mean 763 | 2.24 | 2.75 | 2.27 | 1.01 | .69 | 213 | 158 | 0.94 | 7.43 | 202 | 1.46 | 0.65 | .07 | 1.55 | 7.08 | 1.01 | 7.55 | 207 | 1.54
L.5.D.0.05% for:
[Ridge widih (R) W i i
Hill distance SH) 0.19 018 5 NS
Nitrogen N) 0,31 .28 5 .42
RxH IN.S 011 15 .14
RxN 0.15 NS 13 .10
Hx N o1 017 5 0.2t
RHN 027 0.13 19 .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.

. Cufting (1} » Cut‘lgg_g{_!! - Cmgg]:lq Cuthing (4] | Cutiin
Ridge it Nitrogen rate Mean rogen rate Mean | Nitrogen rate Mean Ritrogent rate Mean fo.rotgen ra&e Mean
wid distance {kgifedicut) {kg/fedicut) (kg/fed/cut} {kglfedicut) {kaifedicut)
L] 10 45 [1] 30 43 ) 30 45 ] 1] 30 45 30 435
5 em TBI 737939 | 307 I TZI0OTICT [ 232 058 GO 1276 1 1787088 1 135|723 15T T35 232 13 224
MOcm 20 cm 158 | 228 | 312 | 2.32 131183 | 244 | 1.80 | 106 | 1.82 {224 | 1.70 | D74 | 115 | 178 | 1.22 | 120 | 177 | 225 | 1.74
(25 cm 154 [ 201 | 2.81 212 02 | 1.47 | 207 | 1.52 | 0.96 48 1214 | 1,53 1079 | 118 | 1.71 123 1102 [ 158 | 222 | 1.61
Waan 167 | 249 | 329 2.48 A7 186 | Z57 | 135 | 1.00 63 T 238 167 | 08B0 1.23 | 1.93 TIZ T IIT | 1,89 | 257 | 1.58.
Tocm 2051 2751 J80 i 1.20 U7 [ 275 [ 201 1.15 NENEC RN AU T T4 [ 1.27 183 [ 2821 .97
15¢ cm 0 cm 170 [ 224 | 285 226 } 105 | 162|232 | 766 | 1.10 | 1.77 | 232 | 1.73 | 0.65 28 1168 1.27 | 1,00 | 153 | 214 | 1.55
5cm 1.48 | 2.20 | 243 2.03 095 145 | 201 | 147 | 103 [ 151 [ 1896 | 1.50 [ 0.67 A1 1152 ) 1.1¢ | 383 | 146 | 1.87 | 1.38
gean 175 238 302 239 TO06 [ 172 | 236 177 1.09 b7 | 227 TeE T 7T S0 175 | 1.3 [ 103 1187 17 1.52
ﬂ';gﬁ;a' 15em | 1.97 | 297 | 3.88 | 2.94 | 1.28 | 218 | 288 | 2171 | 1.07 [ 186 | 257 | 1.77 | 085 [ 142 1 247 | 1.48 | 1.31 | 208 | 2.84 | 2.07
of hill 0 cm 1564 | 224 | 2.58 2.29 1091173 1238 | .73 | 1.08 | 1.79 | 228 { 1.72 | 070 | 1.22 { 1.73 | .21 | 110 1 165 | 219 | 1.64
Wistance 25 cm 1.51 | 210 | 2.82 2.08 098 | 146 | 204 } 149 [ 099 | 149 | 205 ] 1.5¢ | 073 (1451161 | 118 1 083 {1162 ] 205 | 1.50
Mear 1./7 1244 1 376 243 TAIZ T 179 233 [ 178 A 08 185 [ 2301 166 | 076 | 1A (183 T2 [ 7117 1 1.75 { 236 | 1.7%
L.5.D.0.05% for:
idge width {RY 3 F S NS i
il distance (H) 021 NS NS 018 0.33
Nitrogen (Nj 0.29 .26 0.23 19 039
RxH N.5 b15 018 NS 031
R xN D26 .14 0.15 0.12 0.27
HxN 0.34 0.21 0.27 0.22 NS
RHM 0.42 025 0.21 .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

Ridae 20052008 200672007
wldgh Hill distance Nitrogen fertilization Mean Nitrogen farfilization Mean
0| 30 45 ] 30 45
16 ¢m 215 340 460 3.38 293 416 441 383
40 cm 20 cm 1,72 2.65 342 2.67 233 3.52 4,13 332
25 cm 1.53 248 322 2.41 167 2.52 3.64 2.62
lean 1.30 2.34 1.76 Z80 231 3.40 4.07 3.25
15 cm 162 3.02 455 3.06 235 352 432 3.54
50 cm 0 cm 1.76 264 344 2.61 21 3.31 4.02 .14
5 cm 1.60 217 2.78 2.18 1.64 2.63 340 2.55
ean 1.78 261 345 2.62 2.05 3.55 397 3.07
15 em 203 321 4.42 322 266 I 436 388
senoral means of b em 174 264 3.45 261 222 341 407 3.23
25 cm 1.56 2.32 3.00 2.29 1.65 2.52 3.54 2.58
Mean 177 272 363 2. 217 3.34 3.99 3.16
L.5.D.0.05% for:
idge width Rz x I =
Hill distance (H 0.15 0.21
Nitrogen N) 0.26 0.29
xH 0.10 0.17
RxN 0.23 0.24
HxN 0.1 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 overaii cuts in 2005/2006 and 2606/2007 seasons

ke,

L
b
.

I
i

Ridae 26052005 200612007
widh IHill distance Nitrogen fertitization KMean "_ Nitrogen fertiization Mean
T 30 (5] o a5
15 ¢m 33567 60221 92514 621.00 40037 72150 93238 684,68
140 cm 20 cm 25041 459.42 B47.03 452,25 327.20 575,00 745.30 549.16
25 cm 224 84 41236 576 54 404.58 233.26 395.29 632.53 420,36
ean 270.39 491.3% 776,24 482.62 320.27 56293 Tro.07 .
15 cm 288.80 5B 11 788.50 525.47 343.22 64027 785.80 565,76
[50 cm 20 crn 256.88 432.32 624 .68 440.29 296.99 506.74 6E6.68 450,80
25 em 21957 334.03 458 68 337.42 | 20440 386.57 561.50 384.15
ean 285.75 426,48 623.95 49535 | 28163 | 51119 571.99 458.24
enoral means of 115 €M 312.23 555.16 356.82 574.73 371.63 580 88 855.09 637.22
"8 dletance B0 cm 254 64 448.37 63535 446.21 312.09 540.67 705.99 519.98
i 25 cm 222.20 37319 517.61 371.00 218.83 390.93 597.01 402.25
san 263.08 458.80 670.09 464.00 J00.87 537.50 721.02 519.82
1..5.0.0.05% for;
T ] * i »
i 53.190 |
; 7713 !
! ! 560 l
: ; 133.04 i
| ! 58 12
i i
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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
ieaf 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 yieid 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 muiltiply 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

rst, 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 secend 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 hifl (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 vield per feddan by 84.04% and 78.23% compared to the
widest ride and hill (50 em 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 ieaves 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
em width) and received 45 kg Nfed/cut gave the highest total leaves dry
weight per feddan.3.76 and 4.07 ton and stavioside yield per feddan 716.24
and 770.07 kg compared to other treatments in this interaction in 2008/2006
and 2006/2007 seasons, respectively. :

The interaction effect among hill distance and nitrogen fertilizer rais
was significant on all studied traits at all cuts in both season, except in leaf
area index per pilant at third cut in the second season, leaves dry weigh per
feddan/cut at fourth cut in the second season and stevioside percentage zt
fifth 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 ptants sown on hill 25 cm apart by 45 kg Nffed/cut gave the highest
number of ieaves per plant at all cuts in both seasons. On the other hand,
applying nitrogen at the rate of 45 kg Nffed/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 seasen 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 Nffed/cut gave the averages of all studied characters at aif
cuts in both seasons, except number of leaves per plant. The highest totai
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 cn
narrow ridge (40 cm) and closer hill (15 cm as well as fertilized by 45 kg
Nffed/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
Nffeddan/cut recorded the greatest yield of leave dry weight and stevioside
per feddan under Kafr El-Sheikh condition.
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