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ABSTRACT

This study was carried out at the Strawberry and Non-Traditional Crops
Research Station, Nobaria, Behaira Governorate during the two successive seasons
2000 and 2001. The aim of this study was to investigate the effects of cultivar, nursery
planting system and mother plant spacing on number and quality of transplants.
Results indicate that using Sweet Charlie cultivar resulted in significant
increases in number of fresh transplants dug in September as well as
dormant ones dug in January. The results of the two studied seasons
indicated that planting nursery stock plants (Super Elite) on raised beds was
responsible for significant increases in number of total and marketable fresh
transplants used for fresh plantations, crown diameter of transplant and
number of dormant transplants used for frigo plantations. Increasing plant
spacing (low population of nursery stock plants) was responsible for
increasing marketable fresh transplants as well as transplant diameter as
compared with those of high mother plant population. in this connection,
increasing mother plant density resulted in significant increases in total
number of fresh and dormant transplants. The lowest plant spacing for Sweet
Charlie as well as Camarosa gave the highest number of fresh and dormant
transplants. On the other hand, the best treatment combination which
produced the highest number of marketable fresh transplants as well as the
biggest crown diameter was the widest plant spacing (2m) with Sweet Charlie
or Camarosa. As for number of marketable and total fresh transplants, Sweet
Charlie planted on raised bed system at the |largest p lant distance showed
the highest values in addition to Camarosa cultivar, planted on raised beds at
the largest two plant distances in the second season. Planting nursery stock
plants on raised beds caused significant increments in dry weight of leaves,
crown and roots and carbohydrate content in roots and crowns of the
produced transplants in the two years except carbohydrates content in
crowns in the second season.
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INTRODUCTION

Annual plasticulture strawberries in Egypt has received significant
attention in the last few years since this production technique was developed
to induce early and high quality fruit production for exportation. Transplant
quality can have a major effect on the productivity of strawberry. Bare — root
transplants are produced in open nurseries where daughter plants remain
attached to the mother plant and allow to root into the soil. Improvement of
post-transplant establishment and early growth of bare- root plants would
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significantly increase profitability for nurserymen and fruit producers
(Stapleton et al, 2001). According to Latimer (1998), the goal of transplants
production is to produce plants that 1) adapt rapidly to the field environment,
2) establish and resume active growth soon after transplanting and 3)
produce acceptable early and total yield. Several factors may all be
contributing factors to the transpiant success in the fruiting fields, ie.,
transplant size (Chandler et al. 1989, Kirschbaum et al. 1998; Latimar 1998;
NeSmith and Duval, 1998; Ragab et al. 2000), transplant age (Vavrina, 1998;
Ragab et al. 2002), transplant root structure (Nicola, 1998) and root
carbohydrate content, (Palha et al., 2002). Reekie et al. (2002) found that
piant height causes petioles to break during transportation and planting
whereas, leaf tissue damage can adversely affect crop earliness and
significantly decrease overall strawberry fruit yield.

Turemis et al. (1997) mentioned that there was a negative correlation
between quality and number of runner plants per unit area. Lisiecka and
Pudelski (1997) and khalaf (2003) found significant differences among
cultivars in number and diameter of transplants during propagation of mother
plants. Raised beds have been shown to improve drainage and decrease soil
compaction in strawberry production field (Goulart and Funt, 1985). Schupp
and Hennion (1997) found that the carbohydrate content in the roots
appeared to be a component of plant quality. However the influence of
nursery planting system and mother plant (Super Elite) spacing on
subsequent strawberry yields have not been determined. New methods are
needed for enhancement of strawberry transplant production systems to
provide sustainable good quality fruit production during harvesting season.

Therefore, this study was designed to investigate the effects of cultivar,
nursery planting system and mother plant spacing on number and quality of
transplants.

MATERIALS AND METHODS

This study was carried out at the Strawberry and Non-Traditional Crops
Research Station, Nobaria, Behaira Governorate during the two successive
seasons 2000 and 2001. The objectives of this work were to investigate the
effects of cultivar, nursery planting system and plant spacing as well as their
interaction on number and quality of strawberry transplants in addition to dry
weight and carbohydrates content in the produced ftransplants. The
experiment was laid out in a split —split plot design with three replicates. The
main plots were assigned to two cultivars (Sweet Charlie and Camarosa).
Whereas, the two planting systems (flat and raised bed) were randomly
distributed in the sub- plots. The sub- sub plots were allocated to the four
mother plant spacing (1.0,1.25,1.50 and 2 meter within the plants). The
experiment included all possible 18 treatment combinations among the levels
of the three main studied factors. Uniform Super Elite strawberry transplants
(first generation from in vitro culture plants) from both Sweet Charlie and
Camarosa as predominant cultivars for exportation were planted. In flat rows
10m long and 180 ¢m width or on raised beds 10 m long and 160 ¢m width as
a single row at plant spacing of 1.0,1.25, 1.50 and 2m within the rows or the
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raised bed. Planting dates were April 24, 2000 and May 2, 2001. Each sub-
sub-plot consisted of 6 rows or beds.

Flowers were continuously removed until plants stopped flowering and
started runnering. All agricultural partices for strawberry nurseries, i.e.,
irrigation, fertilization and pest control were carried out as recommended. In
mid September, all transplants from the inner two rows or beds of each of
sub- sub plot were dug out, and data were recorded as follows: -

1- Number of fresh transplants / plant: -

All harvested transplants from the inner two rows or beds were counted
and number of transplant /mother plant was calculated
2- Number of marketable fresh transplants:-

All harvested transplants were tested with the vernier caliber and those
having crown diameter more than 0.8 cm were counted as marketable
transplants and average number / plant was calculated.

3- Crow diameter:
- It was measured in cm by verniar caliber in twenty random transplants.
4- Dry weight of leaves, crown and roots: -

It was determined in ten random fresh transplants from each sub-sub
plot and average dry weights of leaves, crown and roots per transplant were
calculated.

5- Carbohydrates content: -

Total carbohydrates c ontentin roots and crowns of fresh transplants
dug in mid September was determined according the method described by
Shaffer and Hartmann {1921).

6- Number of dormant transplants: -

On January 1 dormant transplants from the other two inner rows or beds
in each replicate were dug and number of transplants per mother plant was
calculated.

Statistical analysis:
The recorded data were statically analyzed according to Duncan's

multiple range test (Duncan,1955).
RESULTS AND DISCUSSION

1. Effects of cultivar, nursery planting system and plant spacing on
production and diameter of transplants:

Data tabulated in Table (1) show the comparisons among the means of
the studied treatments within each of the three main factors i.e. between the
two cultivars (Sweet Charlie and Camarosa), between the two nursery
planling systems (flat and raised bed) as well as among four levels of plant
spacing (1.0, 1.25, 1.5, 2.0) in relation to their effects on number of total and
marketable fresh transpiants, transplant diameter and number of transplants
at the end of the season (dormant transplants).

The main effect of the two studied cuitivars indicate that using Sweet
Charlie cultivar resulted in significant increases in number of total and
marketable fresh transplants dug in September as well as dormant ones dug
in January. Lisiecka and Pudelski (1997) and Khalaf (2003) who found
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significant differences among strawberry cultivars in number of fresh
transplants obtained similar results. On the other hand,. Camarosa
transplants showed an increment in crown diameter, this increment was
significant in the second year.

Table (1): Main effects of cuitivar, nursery planting system and
mother plant spacing on production and diameter of

transplants.
r TreatmentT ] . 200f0 Season
Plantin No. of o- 0 Transplant| No. of
Cultivars systen? sgall?:mg total fresh ma;rkeestﬁble diamgter—l total
transplant transplant {cm) transplant
SC 63.23a 45.3%a 1.09a 117.87a
C 58.07b 42.58b 1.25a 114.88b |
F 53.08b 39.08b 1.08b 106.57b |
Rb 69.21a 48.90a 1.27a 126.18a |
D1 70.66a 39.04d 0.917c 134.21a
D2 64.98b 42.68¢ 1.12b 123.87b
D3 57.71¢c _ 46.03b 1.29a 108.57¢
| D4 51.24d | 48.21a 1.38a 98.85d
2001 season |
SC | _65.74a 46.46a 1.14b 144.93a |
C | 62.47b 46.35a 1.29a 141.26b
F | 55.88b 40.98b 1.11b 131.03b
Rb | | 72.33a 51.83a 1.32a 155.15a |
| D1 73.6b 42.03d 0.96¢ 183.74a |
D2 68.132 44.66¢ 1.18b 151.12b |
D3 60.83c 48.38b 1.32a 122.84c |
D4 53.88d 50.56a ~1.40a 114.68d |

Any means within column followed by the same letter are not statistically different at
5% level. (Duncan's multipie range test).

SC= Sweet Charlie C =Camarosa F =Flat Rb = Raised bed
D1=1.0m D2=125m D3=1.50 m D4=2.0 m

As for the effect of planting system, the resuits of the two studied
seasons indicated that planting nursery stock plants (Super Elite) on raised
beds was responsible for significant increases in number of total and
marketable fresh transplants used for fresh plantations, crown diameter of
transplant and dormant transpiants used for frigo plantations. Increasing
number of fresh and number of dormant transplants increase profitability for
nurserymen as mentioned by Stapleton et al. (2001). Moreover, transplant
size may contribute in transplant success in the fruiting fields and increase
yield as shown by Chandler et al. (1989), Kirschbaum et al. (1998), Latimar
(1998), NeSmith and Duval (1998), and Ragab et al. (2000). Concerning the
main effect of mother plant spacing, results of the two seasons illustrated in
Table (1) indicate that increasing plant distance (low population of nursery
stock plants) was responsible for increasing marketable fresh transplants as
well as transplant diameter as compared with those of high mother plant
population. In this connection, decreasing plant density resulted in significant
increases in number of total fresh and dormant transplants. Similar results
were obtained by T uremis et al. (1997). Strawberry fresh producers aim to
increase early yield for exportation with good quality transplants while those
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of frigo producers (for local market) looking for high transplant production with
limited crown size because of delaying the transplants digging until
December in the nursery to become of more thickness. It is clear from results
presented in Table (2) that the interaction between cultivar and planting
system did not reflect any significant differences on number of total fresh
transplants, transplant diameter and number of dormant transplants in the
first season. .

Table (2): Effects of interaction between each two factors of cultivar,
nursery planting system and mother plant spacing on
production and diameter of transplants.

Treatments 2000 season ]
No. of

: No. of total Transplant No. of

Cultivars V;'ear':lt'"g s;,:z'z?:ri‘rsg fresh ma#‘:gﬁble diameter | dormant
transpiants transplants {cm) transplants
sc F 54.76a 39.37c 0.98a 975a |
Rb 71.69a 51.422 121a 12082 ]
c F ! ~5141a 38.79¢C 1.18a 1175a |
. Rb | 66722 46.38b 1.33a 1325a |
D1 72.05a 40.70d 0.82d 13522 |

sc D2 66.4abc 44 12¢ 105¢c ~ 127ab
D3 60.23cd 46.ng } . g gbg II%EO%%F

D4 54.22de 49.85a .33a .

{ D1 69.27ab 37.38e 1.09cd 133.2ab
c D2 63.55bc 41.25d 1.2bc 120.7bc
D3 55.18de 45.15bc 1.35ab 108.7cd

D4 48.27¢e 46.57D 1.43a 56.88d

D1 61.25¢ 35.25g 0.82¢ 121.9bc

F D2 56.47¢cd 38.27t 1.03bc 114.2cd
D3 [ 50.05de 40.67e 1.22abc 08.93de |
[ D4 T 4457e 42.13de 1.23ab 91.25¢ ]
[ DT T 80.07a 42.83d 1.02bc 14662 |

Rb D2 73.48ab 47 10c 1.22abc 133.5ab

[ D3 65.37bc 51.38b 1.3ab 118.2bc

[ D4 57.92cd 34.28a [ 1.53a 106.4cde

2001 seaso?0 =

T F 56.03¢ [ 40.83b .05b 135.4a

= P L TR T I Bt .
F . . 1.1 126.7a

C [ 89.72a 51.57a 1.40a 155.8a
[ D1 | 74452 40.88e 0.852 18492

sC [ D2 ©9.53b 45.18¢ 1.117a 155b
[ D3 62.7d 48.62b 1.233a 122.8¢

[ D24 56.28f 571.15a 1353 116.9¢

D1 72.77a 43.18d 1.067a 182 6a

c D2 66.73C 44 13cd 12332 | 147.2b
D3 58.95e 48.13b 1.4a [ 122.8c

D4 5147g [ 435.97ab 1453 | 112.4c
D1 64.45d [ 36.63g 0.8a 166856 |
E D2 59.38e [ 39.43f 1.1a [ 139.3bcc |

D3 5318 73.28¢ T267a | 112.1de

i e 46.53g 44 58e 12672 T 105.8e

i [ D1 §2.77a 47.43d 3.817a 7 200.7a

Rb [ D2 76.88D 439.88¢c 1.25a | 162.¢kc

| [ D3 68.47¢ 53.47b 1.367a | 133.6cde

i D3 01.22¢e ~56.53a 15332 | 1235ce

: ‘ /
Any means within column followed by the same letter are not statistically different at 5%
level. (Duncan's muitiple range test).

SC= Sweet Charlie C = Camarosa F =Flat Rb = Raised bed
D1=1.0m D2=125m 3=1.50 m D4=20m
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The interaction between cultivar and plant distance reflected some
significant differences in both seasons. The comparison among the means of
the eight treatment combinations showed that the narrow plant distances
between Sweet Chalie as well as Camarosa tended to the highest increments
on number of fresh and dormant transplants. On the other hand, the best
treatment combination which produced the highest number of marketable
fresh transplants as well as the biggest crown diameter appeared to be the
widest plant distance with Sweet Charlie or Camarosa. Cultivars or planting
system combined with four planting distances did not significantly differ in
their effects on transplant diameter in the second season.

The results concerning the effects of the interaction among the three
studied main factors on number of total and fresh transpiants, crown diameter
and number of dormant transplants are shown in Table (3).

Table (3): Effects of the interaction among cultivar, nursery planting
system and mother plant spacing on production and
diameter of transplants.

Treatment 2000 season
. No. of
Planting No. of Transplant No. of
Cultivars | system 5:;?:?;g total fresh ma;l::;;ble diameter total
transplant transplant {cm) fransplant
| Bk] 62.07T 36.27hi .77 123.20C
F D2 57.57N 38.33¢h U.93K T20.2b¢
o] 0411 .53 1T 103.9cdé
sC 4 473K 42.25e1 1.T7h G2Z2.57d6
D1 BZ2.03a 25.130 UOK 146 52
Rb Y 75.23¢C 43.90¢ 1.77h 133.9ab
3 B8 37e 53.176 1235 T12.95¢3
B BT.131g 57372 1.5D 109, T¢ce
D7 ©0.439 34231 0.83k "119.80bC
Fi i 59.371 38.20gh T3 108 2¢de
03 2343 40.701g 1.3d 93.970e
c D4 41831 22036t T.3e B9.93e
T 78156 A0.531g T1] 146.65a
Rb DZ 71,730 44.30ce 1.27% 133.22D
{ 62.371 AT B0C T.37¢C TZ3.50C
(U8 o471 21.100C 1.572 103.8¢de
20T season
[k 64 83de 37.30fg U.7¢ 169.4D
F U bl defg 39.901 T1.0/4-F 146.7bcd
D3 53 41gh YRR T.2cde 118 Telg
SC D3 45 /h 43.7/¢ 1.23cd 107.31g
[Bki 84.07a qq 3 7e T.0et 200.42
Rb DZ 77.87ab 50.97cd 1.71 cde 163.3b¢
D3 740cd 24,400 1.270cd 127.50-g
Da ©5.87¢ae 58.53a 1.48aDb 126.50-9
D7 64.07det 35.97. 0ot 164.26¢
Fl D2 57 57€elq 39.47 T.13cde T32der
3 52979h 43.73e 1.336¢C 106,79
c D7 46370 45.40e T.306¢ 10434
D7 81.47ab 50.40cd 1.23¢d 200.93
Rb DZ 75 9abc 48.80Ud 1.33bC T62.5DC
3] ©4.93de D2.950C 1.4726 138.5cde
LS 58.57€-h 54,536 T6a T2056etg

Any means within column followed by the same letter are not statistically different at 5%

level. (Duncan's multiple range test).
SC= Sweet Charlie C =Camarosa F =Flat Rb = Raised bed
D1=1.0m D2=125m D3=1.50 m D4=2.0 m
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The best treatment combinations, that gave the highest mean vaiues of total
fresh transplants, appeared t o be that involving S weet C harlie ¢ ultivars, on
raised bed system at the smaliest plant spacing in both tested seasons.
However, the results of the second season revealed non significant
differences among this treatment combination and each of Sweet Charlie or
Camarosa planted on raised beds at the first two plant distances (D1 and
D2). such high number of total transplants may be not needed because of its
poor quality {etulated plants) which may be damaged during transportation
and planting as recorded by Reekie et al. (2002). As for number of
marketable of fresh transplants, Sweet Charlie on raised bed system and the
largest plant distance showed the highest values in addition to Camarosa
cultivar, on raised bed and the largest two plant distances in the second
season.

As for transplant diameter, results in Table (3) indicate that the highest
vaiues were obtained from Camarosa or Sweet C harlie c uitivars planted on
raised beds at the widest plant distance. Concerning the effect of the
interaction on number of dormant transplants, it's clear from results arranged
in Table (3) that the highest values were recorded from Sweet Charlie or
Camarosa planted on raised beds at the narrowest plant spacing in the two
tested seasons with non significant difference when compared with those of
the two cultivars on raised beds planted at the second plant distance (D2) in
the first season. These high values of number of dormant transplants per plant
may be attributed to the high population of nursery stock plants {Super Eiite)
and the r aised bed which maximized plant growth a nd subsequence runner
formation and transplants production as found by Goulast and Funt (1985).

2- Effect of cuitivar, nursery planting system and plant distance on
transplant dry weight and carbohydrates content:

As for cultivar effect, data presented in Table (4) indicated clearly that
Camarosa showed higher increments in dry weight of leaves and roots and
carbohydrate content in crowns compared to those of Sweet Charlie. These
increments were significant only in the second season. No significant
differences were detected between the two tested cultivars in dry weight of
crown in both seasons. Similar results were obtained by Nicola (1998) and
Palha et al. (2002). Results in Table (4) demonstrate that planting nursery
stock plants on raised beds caused significant increments in dry weight of
leaves, crown and roots and ¢ arbohydrates contentin roots and crowns of
the produced transplants in the two years except carbohydrates content in
crowns in the second season which was insignificant. The detected positive
increment from plants grown on raised beds on the studied characters could
be related to the excessive rates of photosynthesis and accumulation of
stored carbohydrates in these thicker transplants as shown from Table (1).

As for the effect of plant spacing, results in Table {4) show clearly that
distance between plants did not affect significantly dry weight of leaves while
it showed some effects on dry weight of crowns and roots. Increasing plant
spacing reduced dry weight in crowns and roots. However no significant
differences between D3 and D4 in dry weight of roots and crowns were
detected in the first and the second seasons, respectively. Plant spacing
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showed significant positive effect on carbohydrate content in roots and
crowns in both seasons except crown carbohydrate content in the second
year. This carbohydrate content is a quality component as found by Schupp
and Hennion (1997).

Table (4): Main effects of cultivar, nursery planting system and mother
plant spacing on dry weight of leaves, crowns and roots and
carbohydrates content of crown and roots.

3

Treatment 2000 season |

. , .| Carbohydrates Carbohydrates

Cultivars | Planting | Plant  D.W. in D. W. in|D. W. in| ~“(7 nteynt of | wmeﬁ’m o ]
system | spacing | leaves | crown | roots crown roots
SC 5989a | 2.81a | 3.2% 3.33a 5.03b
& 6.34a | 2.97a | 3.35a 3.4a 5.54a
E 5.9p | 2.65b | 2.93b 319 4.97b

Rb 6.43a | 3.13a | 3.70a 3.57a | 561a |
D1 6.18a  2.5d | 2.81c 288 | 442

D2 | 6.14a | 2.72¢ | 3.08b 3296 | 51c |
D3 6.14a | 3.09b | 3.6a 3.6a ( 5.6b

TD4 |6.19a | 3.24a | 3.79a | 3758 | 602a |

] 2001 season T
isC ~ [596b | 291a | 3.31b 3276 ] 4.90b
c_ ! 6.45a | 3.11a | 3.45a 3.48a 5.5a
F 5.95b | 2.72b | 3.01b 3.18a 4.91b
| _Rb ['6.45a | 3.31a | 3.75a 3.598 5.49a
D1 6.13a | 2.63b | 2.82d 2.91a é 4.44¢
D2 6.11a | 2.64b | 314c 3.29a 4.98¢c

D3 6.38a | 3.28a | 3.66b 3.5%9a 5420 |
D4 6.10a | 3.493. 3.9a 3.72a 5.97a

Any means within column followed by the same letter are not statistically different at 5%

fevel. (Duncan's muitiple range test).
SC= Sweet Charlie C = Camarosa F =Flat Rb = Raised bed
D1=1.0m D2=125m D3=1.50m D4=2.0m

Results in Table (5) show that the interaction between cultivar and
nursery planting system did not show any significant effects on dry weight
and carbohydrates content of transplant in the two tested seasons.

No significant differences among the treatment combination of Sweet
Charlie or Camarosa planted on raised beds at the first two plant distances
{D1and D 2).

Results in Table {8) show the comparisons among the means of the
various studied treatments on dry weight and carbohydrate content. Results
show that the differences were not always significant due to interaction
effects. The best treatment combination among the three studied factors in
carbohydrate ¢ ontent was C amarosa transplants planted on raised beds at
the widest plant spacing followed by Sweet Charlie under the same
conditions.

5616



J. Agric. Sci. Mansoura Univ., 28 (7), July, 2003

Table (5): Effects of the interaction between each two factors of cultivar,
nursery planting system and mother plant spacing on dry
weight of leaves, crowns and roots and carbohydrates content
of crown and roots.

Treatments 2000 season
. . . Carbo- Carbo-
Cultivars | Panting | Plant Dow.in g,::n': D;,QV‘O’i ™| hydrates | hydrates
I system | spacing () (@ (@ content of | content of
i | . crown (g) | roots (g
i5C F 5.562 2.53a 2.93a 3.13a 481a
| Rb 6423 3083 3668 353a 5253
IC F 6.24a 2763 294a 3.26a 5 13a
Rb 6.43a 3183 375a 3.62a 5943
| D1 5.9a 2533 283b 2.83d 4.27e
SC 02 | 595 272 3050 3.22¢ 4 9cde
D3 6.02a 3.02a 3553 3.52ab 532bcd |
[ D4 6.08a 2.983 373 373 5.63abc |
I 6452 = 247a 2.78b 2.93d 457de |
c D2 6.332 2.73a 3.1b 337bc 5 3bed
D3 6.272 317a 3652 368a 5.88ab
T D4 63a 35a 3852 | 377a 6.4a
- D1 58b 2326 2320 | 267f 423
. D2 5.93ab 2.50 27cd | 3.150e 4 77cde
D3 5.92ab 2.72ab 3320 3.4cd 5.25bcd
D4 5.95ab 3.05ab 3.abc 3.55b¢ 5.63ab
D1 6.553 2.68ab 3.3bC 31e 4.6de
Rb D2 6.35ab 2.93ab 3.45abc 3.43cd 543bc
03 | 6.37ab 3.47a 3.88ab 3.8ab 5.95ab
D4 6.43ab 3432 4.18a 3952 | 6 4a
. 2000 season
SC F 5.63a 2.58a 3.022 3.04a 4.75a
Rb | 6.29a 3.25a 361a 35a 5.0582
C F 6.28a3 2.868a 3a 3282 5075a
Rb 6.622 3.37a 3.89a 3.68a 5.925a
D1 5.83b 2.55¢ 2.85h 2.78¢ 4.433a
SC D2 587ab 2.6¢ 2.98ab 3.29abc 4.667a
) 53 | 6.23ab 3175 3.5ab 3.52ab 4852
D4 58ab | 333ab 3923 3.52ab 5 667a
D1 6.43ab 2.72¢ 278b 3.03bc 4452 |
o D2 6.35ab 2.68¢ 3.3ab 3.32abc 5.3a
03 6522 34ab | 382a 3.67ab 5983a
D4 6.48ab 3652 | 388a | 3.92a 6.267a
D1 583a 234 238e 2575 4.267d
£ D2 573a 2 48cd 2.77de 3 12ab 4.7bcd
D3 6.15a 2.930bcd 3.38bc 3.48a 5167bcd
23 6.08a 3.15abc 3.5bc 3.48a 5517ahc
D1 643a 297ocd 3.25¢d 325ap ; 4617cd
Rb 02 6.48a 2 8cd 3.52bc 3473 I 5267%¢d
D3 6.6a 363ab 3.93ab 373 I 566725
D4 6.3a 383 | 43a 3 95a i 8.417a
Any means within column followed by the same letter are not statistically different at 5%

level. (Duncan's multipie range test).

SC= Sweet Charlie C =Camarosa F =Flat Rb = Raised bed
D1=1.0m 02=125m D3=1.50m D4=2.0m
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Table(6) : Effects of t he i nteraction a mong c ultivar, n ursery p lanting
system and mother plant spacing on dry weight of leaves,
crowns and roots and carbohydrates content of crown and

roots.
Treatment 2000/2001
D.W. in | D. W, in|D. W, in| nydrates | CarBo-
. . . . " . B ale

Cultivars Planting Plapt leaves |crowns| roots c):)ntent hydrates
system |spacing @ | (9 (@) of lcontent of

1 crown(g) | roots{g)

D1 54d | 2.33e | 2.3d 26l | 4.07h
D2 | 5.6bcd | 243e 2.533cd, 3.067g | 4.73fgh |
F D3 [5.67bcd | 2.7cde |3.37a-d| 3.3ef | 5.07d-g |
D4 5.57cd 267cde 3.5a-d| 3.53d | 5.37c-f |
sC D1 6.4ab |2.73cde 3.37a-d| 3.07g | 4.47gh |
D2 6.3ab [2.972-e|3.57abc] 3.37¢ | 5.07d-g
| Rb D3 | 6.37abc |3.33abc3.73abc| 3.73c | 5.57cd

' | D4 | B6a ,3.3a-d 3.97ab’ 393ab  50bc

D1 6.2abc | 23e | 233d | 2.73h | 4.4gh

D2 6.27abc | 2.57e |2.87bcd 3.23f 4 8efg

| D3 6.17abcd|2.73cde|3.27a-d] 3.5d | 5.43cde

' D4 16.33abc | 3.43abi 3.3a-d | 3.57d | 5.9bc
c | D1 6.7a | 2.63de [3.23a-d[ 3.13g | 4.73fgh

D2 6.4ab | 2.9b-e 3.33a-d] 3.5d 5.8bc
Rb D3 [ 6.37ab | 3.6a |4.03ab| 3.87b | 6.33ab
D4 | 6.27ab |3.57ab 44a | 397a | 69a
2001 season
Dt 54d | 2.23ft | 24e | 2.4h 4.3f
D2 5.6cd | 2.43ef [2.57de| 3.13g | 4.57ef

F D3 | 5.67bcd |2.77c-f| 3.4a-d [ 3.37d-g| 4.77e
D4 | 5.57cd 2.87cde| 3.7abc | 3.27fg | 5.37d
SC D1 6.42 |2.87cde 3.3b-e| 3.17 4 57¢f

D2 6.3ab |2.77¢f  34a-e| 34¢c-g | 4.77e
Rb D3 [ 6.37a [357ab| 3.6a-d | 3.67b-e | 4.93e |
D4 ' 6.6a 38a 14.13abl| 3.77b | 597¢ |
D1 | 6.2abc | 2.37ef | 2.37e | 2.73h 4.23f
D2 [ 6.27ab |2.53def|2.97cde! 3.1g 4.83e

F D3 [6.17abc | 3.1bc [3.37b-e| 3.6b-f | 5.57cd |
D4 6332 3.43ab 3.3b-e. 3.7bcd 5.67cd
c D1 6.7a 3.07bcd| 3.2b-e | 3.33efg | 4.67ef
D2 6.4a [2.83cde3.63a-d| 3.53b-f | 5.77¢cd
| Rb D3 6.37a | 3.7a |427ab’ 3.73bc | 6.4b
| D4 | 6.27ab | 3872 | 447a | 4.13a | 6.87a |

Any means within column followed by the same letter are not statistically different at 5%
level. (Duncan's multiple range test).

SC= Sweet Charlie C =Camarosa F =Flat R!b = Raised bed
D1=1.0m D2=1.25m D3=1.50m D4=2.0m
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