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ABSTRACT: Two field experiments were carried out at Sakha, Kafr El-Sheikh Governorate,
Egypt, during 2011/2012 and 2012/2013 seasons. The field experiments were conducted to
evaluate yield, yield components and quality of six sugar beet varieties namely (Soltan,
Demapoly, Farida , Pleno , Kawemira and Lola) under three harvesting dates (175, 195 and 215
DAS).A split plot design with three replicates was used in both seasons. Results revealed the
superiority of Demaploy in root weight/plant, root yield, sugar yield (t/fed.), sucrose % and purity
% when it was harvested affer 215 days from sowing in the two growing seasons. Harvesting
date and sugar beet variety significantly affected all studied ftraits, except root diamefter.
Interaction between harvesting date x sugar beet variety had a insignificant effect on all studied
traits, in both seasons had significant effects on all studied ftraits, except root diamefter.
Interaction between harvesting, except for sucrose % and purity % in the 1* season.

Under the conditions of this study, Demapoly considered the proper variety for Kafr El-
Sheikh Governorate environmental. In addition, use the characteristics of yield component such
as (root length, root diameter and root fresh weight/plant) as a morphological characteristics,
which affected root yield, besides high sucrose % and low reducing sugar % as tools can be
used to evaluate and select sugar beet varieties for highly root yield and sugar production.
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INTRODUCTION

Sugar beet (Beta wvulgaris, L.) is
considered to be a prospective sugar crop in
Egypt. Improving its productivity is an urgent
demand to meet sugar consumption or at
least to decrease the Egyptian gap from
sugar. Variety is considered the cornerstone
for production process, selecting the
superior varieties from the imported one is
the main purpose to the breeder, in addition
to the recommended package of the
agronomical practices. The differences
between varieties in gen make up
expression may be throwing some light on
the relative importance of studying varietals
behavior through the growing season.
Harvesting age is one of the main factors,
which  directly affected on maturity,
consequently juice quality.

Abo El-Magd et al. (2003) tested the
effect of three harvesting dates i.e. 180, 195
and 210 days from sowing on sugar beet
variety Gloria. The results indicated that
harvesting dates significantly affected
productivity traits such as root length, root

diameter, root and top weight/plant, sugar
yield/fed. and root quality, i.e., reducing
sugar , TSS, sucrose and juice purity % in
both seasons. The highest productivity and
quality traits were produced from harvesting
after 210 days from sowing. Aly (2006)
studied the effect of harvesting dates 170,
190 and 210 days from sowing on sugar
beet varieties at three location. He found
that delaying harvest date up to 210 days
from sowing significantly increased root
length, root diameter, root weight, sucrose
%, root and sugar yields/fed,. Abd El-Razek
(2003 and 2006) and Mahmoud et al (2008)
reported that the maximum root and sugar
vields/fad were obtained when sugar beet
was harvested at 180-210 days after sowing
date. They also add that varying varieties
and harvesting dates affected sucrose and
juice purity percentages, root and sugar
yields.

Regarding the effect of sugar beet
variety, Al-Jbawi (2000) evaluated thirteen
sugar beet varieties under different locations
(Giza, Kafr El-Sheikh, El-Dakahlia and EI-
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Fayoum) for sugar yield and its contributing
traits. The researcher found that root as well
as length, diameter and root weight, TSS%,
sucrose %, purity % as well as root, top and
sugar vyields were significantly differed
among location. Azzazy ef al. (2007)
evaluated four sugar beet varieties (Gloria,
Sofie, Sumba and Sultan) under two dates
of harvesting (180 and 210 days from
sowing). The recorded results indicated that
the tested sugar beet varieties differed
significantly in root and sugar yields, as well
as sucrose and purity percentages. Sugar
yield showed a significant and positive
correlation coefficient with root vyield, root
length, and sucrose %.

The objective of this study is to determine
the most suitable dates for the harvesting of
six varieties of sugar beet.

MATERIALS AND METHODS

This work was carried out at Sakha, Kafr
El-Sheikh  Governorate, Egypt, during
2011/2012 and 2012/2013 seasons to
evaluate six sugar beet varieties (Soltan,
Demapoly, Farida , Pleno , Kawemira and
Lola) under three harvesting dates (175, 195
and 215 DAS ). Means of temperature

degree relative humidity % in both seasons
are presented in Table (1).

A split plot design with three replicates
was used in both seasons. Harvesting dates
were arranged in the main plots, while sugar
beet varieties were randomly allocated in the
sub plots. Plot area was 21 m? (1/200 fed.),
which consisted of 6- ridges each 7 m in
length and 50-cm in width with 20-cm
spacing between hills. Sugar beet plants
were cultivated on the first week of Oct. in
both seasons.

Nitrogen fertilizer at the recommended
dose was applied in the form of urea (46.5%
N) in two equal doses after thinning and 30
days later. Phosphorus was added before
sowing at the rate of 30 kg P,O5/fed. in the
form of superphosphate (15.5% P,05).

Potassium was applied at the rate of 24
kg K,Offed. as potassium sulfate (48%
K,Q). Boron was sprayed as Boric acid
(17% B) in two equal doses at age of 65 and
80 days after sowing.

Other agricultural practices were applied
as recommended for growing sugar beet in
the region.

Table (1) Means of temperature degree and relative humidity% in both seasons.

2011-2012 season 2012-2013 season
Month Temperature (C°) Relative humidity% Temperature (C°) Relative humidity%
Max | Min | Aver | Max | Min | Aver | Max | Min | Aver | Max [ Min | Aver
September | 342 | 214 | 278 [ 870|350 | 610 | 345 (203 | 27.4 | 83.0 | 29.0 | 56.0
October 331|194 | 262 (860|320 | 590 | 328 (193 | 26.1 | 820 | 28.0 | 55.0
November | 287 | 165 226 | 89.0 | 410 | 63.0 | 291 | 147 | 219 | 81.0 | 30.0 | 555
December | 234 | 103 169 | 810 | 37.0| 59.0 | 222 | 92 | 1567 | 82.0 | 37.0 | 59.5
January 222 | 98 | 16.0 | 830|360 | 595 | 221 | 86 | 1563 | 78.0 | 34.0 | 56.0
February | 248 | 96 | 172 | 86.0 (360 | 610 | 220 | 79 [ 149 [ 870 | 36.0 | 615
March 282 (134 | 208 | 820|320 | 570 | 262 | 104 | 183 | 79.0 | 29.0 | 54.0
April 307 | 141 | 224 (810|240 | 525 | 311 (140 | 225 | 77.0 | 25.0 | 51.0
May 312 | 157 | 235 (800 (230 | 515 | 327 (156 | 242 | 76.0 | 23.0 | 495

Source: Agro-meteorological station, Sakha, Kafr- Elsheikh, Agric. Res. Center, Gizza, Egypt.
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Recorded data:

A sample of ten plants was taken at
random from each treatment to estimate the
following growth and quality parameters:

1. Root length (cm.).

2. Root diameter (cm.) in the middle part of
the root.

3. Root fresh weight (g/plant).

4. Total soluble solids percentage (TSS
%): It was determined by hand refract
meter.

5. Sucrose percentage: It was determined
according to Le Docte (1927).

6. Purity percentage: It was estimated
according to the following equation;

7. Purity percentage =(Sucrose % x100)/
TSS %.

8. Root vyield ( t/fed) and Sugar vyield
(t/fed.) It was amounted by using the

following equation.

Theoretical sugar vyield

(t/fed.) x sucrose %.

Root yield

Alpha amino nitrogen, sodium and
potassium contents: It's were estimated
according to the procedure of S. C. by Auto
analyzer as describe in AO AC, 2005, the
results calculated as milleq /100 g beet.

Sugar recovery % was calculated using
the following equation according to Cooke
and Scott, 1993.

Sugar recovery % = sucrose, % - [0.29 +
0.343 (K + Na) +<a - N (0.094)], Where, K,
Na and o - N were determined as milleq
/100 g beet.

The collected data were statistically
analyzed according to procedures out lined
by Snedecor and Cochran (1981). Least
significant differences test (LSD) at 5% level
of probability was used to compare means.
Soil samples were taken before sowing for
determination the physical and chemical
properties for the experimental soil,
illustrated in Table (2) that carried out
according to A.O.A.C (1995).

Table (2): Physical and chemical properties of tested soil during 2011/2012 season.

Soil analysis 2011/2012 2012/2013
Particle size distribution
Sand% 14.2 11.4
Silt% 29.0 30.3
Clay% 56.8 58.3
Texture class Clay Clay
Soluble ions (mq I-1)
Ca++ 17 23
Mg++ 8 4
Na+ 14 24
K+ 17 13
Cl- 20 16
SO4- 8 18
Hco3- 28 30
Co3- - -
EC d Sm-1 (soil paste) 56 6.2
PH (soil paste) 8.2 8.0
Available nutrients (ppm)
N 135 131
P 20.8 231
K 288 256
B 0.46 0.41
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RESULTS AND DISCUSSION

1. Root diameter and length:

Data in Table (3) show the effect of
harvesting date and sugar beet variety on
the root dimension in both seasons. The
available data cleared that root diameter and
root length of sugar beet were insignificantly
influenced by plant age at harvest. These
results were true in both growing seasons. In
addition, there was insignificant affect
among tested varieties in root diameter in
both seasons. However, they differed
significantly in their root length, in both
seasons. The differences among varieties
may be due to their gene make up.
Demapoly variety had the longest root,
while, Kawemira had the shortest one
followed by Farida then Soltan. The
interactions between harvesting dates and
sugar beet variety had insignificant effect on
both characters in both seasons.

2. Root fresh weight/plant and root
yield:

Results given in Table (4) pointed out the
positive response in root fresh weight/plant
and root \vyield, this response was
significantly in both traits for the 1st season.
Meanwhile, the differences between
harvesting dates on both trait did not reach
the level of significance in the 2nd season.
Delaying harvest date up to 215 days
attained a gradual and significant effect on
root fresh weight/plant and root yield in the
1st season, also it is worth mentioned that
the difference between 175 and 195 days
was negligible in this respect. The increase
in fresh root weight associated with the
increase in plant age at harvest time may be
attributed to the increase in dry mater
accumulation, which positively reflected on
root yield. Similar results were obtained by
jozefyova et al (2003) and Al-Jbawi (2000).

Table (3): Root diameter (cm) and root length (cm) of sugar beet variety as affected by
harvesting date in 2011/12 and 2012/13 seasons.

2011/2012 season
Sugar Root diameter (cm) Root length (cm)
beet Harvest date Harvest date
variety (Days after sowing) (Days after sowing)
175 195 215 Mean 175 195 215 Mean
Soltan 11.8 11.7 12.0 11.8 242 21.4 21.1 222
Demapoly | 12.3 11.3 12.2 11.9 242 253 257 25.0
Farida 10.9 9.40 12.7 11.0 23.1 22.0 26.6 23.9
Pleno 12.0 12.4 11.9 12.1 21.9 21.4 222 21.8
Kawemira 12.3 11.9 11.3 11.8 18.9 22.9 21.1 21.0
Lola 10.9 11.1 10.3 10.8 21.8 18.1 25.1 21.7
Mean 11.7 11.3 11.7 11.6 223 20.7 236 226
L.S.D at Harvest date (A) NS NS
0.05 % Variety (B) NS 2.50
level for: AxB NS NS
2012/2013 season

Soltan 14.43 14.29 14.71 14.48 29.99 26.52 26.06 27.52
Demapoly | 15.12 13.87 14.99 14.66 29.99 31.31 31.79 31.03
Farida 13.32 11.51 15.54 13.46 28.60 27.21 32.97 29.59
Pleno 14.71 15.27 14.57 14.85 27.07 26.51 27.42 27.00
Kawemira | 15.13 14.57 13.88 14.52 23.39 28.32 26.10 25.94
Lola 13.30 13.60 12.63 13.18 26.93 22.35 31.10 26.79

Mean 14.33 13.85 14.38 1419 27.66 27.04 29.24 27.98
L.S.D at Harvest date (A) NS NS
0.05 % Variety (B) NS 3.12
level for: AxB NS NS
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As for, the influence of the studied sugar
beet varieties on root fresh weight/plant as
well as root yield/fad., the collected data
reveled significant and distinct differences
between varieties with respect to their effect
on this traits. Sugar beet Demapoly
surpassed the other varieties in this respect
followed by Soltan variety. This effect was
fairly true in both growing seasons. The
differences among varieties on root yield
mainly due to varietals performance of the
individual root for these varieties.

The interaction between harvesting date
and sugar beet variety had insignificant
effect on root fresh weight/plant and root
yield in both seasons, Table (4).

3. Reducing sugar, Total Soluble
Solids and Purity percentages:

Data presented in Table 5 revealed that
delaying harvesting dates gradually and
significantly reduced reducing sugar %, this
observation means that the plant reach to
full growth and in turn full maturity than that
had been harvested early. This observation
was completely true in both seasons. Similar
results were obtained by jozefyova et al
(2003) Data also revealed that Soltan and
Kawemira varieties recorded the highest
values of RS % in the 1% and 2™ seasons
compared with the other verities. This
variation may be due to the gene make up.

Results indicated that the interaction
between variety and harvesting dates
insignificantly influenced RS% in both
seasons.

Table (4): Root weight (g) and root yield of sugar beet variety (t/fed.) as affected by
harvesting date in 2011/12 and 2012/13 seasons.

2011/2012 season
Sugar beet Fresh root weight (g) Root yield (t/fed.)
variety Harvest date_ Harvest date_
(Days after sowing (Days after sowing)

175 195 215 Mean 175 195 215 Mean

Soltan 876.3 | 885.4 | 1070.5 | 944.1 33.1 334 34..3 33.6
Demapoly 968.7 | 977.8 | 1257.3 | 1067.9 345 35.9 37.3 35.9
Farida 7785 | 790.8 | 881.5 816.9 29.4 29.9 33.3 30.9
Pleno 810.5 | 8271 923.0 853.5 30.6 31.3 34.8 322
Kawemira 7394 | 777.2 | 839.8 785.4 28.0 29.4 31.7 29.7
Lola 838.2 | 854.8 | 909.7 864.6 31.7 32.0 34.3 32.6
Mean 8352 | 850.7 | 980.3 888.7 31.2 32.0 34.3 325
LSD at 0.05 Harvest date (A) 71.62 2.67
% Iével?or: U Variety (B) 76.76 2.87

AxB NS NS

2012/2013 season

Soltan 876.3 | 902.7 | 993.1 924.0 34.34 35.38 | 38.92 | 36.21
Demapoly 932.9 | 959.7 | 1018.1 970.4 35.60 3761 | 39.89 | 38.04
Farida 826.6 | 815.5 | 9022 848.1 32.46 32.04 | 3539 | 33.30
Pleno 8704 | 854.8 | 928.2 884.5 34.16 3356 | 36.42 | 34.71
Kawemira 7486 | 754.3 | 790.3 764.4 29.50 29.72 | 31.92 | 30.38
Lola 853.5 | 813.7 | 879.3 849.0 33.55 32.02 | 3458 | 33.39
Mean 851.4 | 850.1 918.7 873.4 33.44 3339 | 36.19 | 34.33

Harvest date (A) NS NS

fl?/c;s|£e|?<t)r:o'05 Variety (B) 60.74 233

AxB NS NS
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Concerning TSS % shown in Table 4
showed that harvesting dates significantly
affected TSS % in both seasons. Harvest at
215 days from sowing surpassed the other
harvesting dates by 0.60 and 0.28% in the
1% seasons respectively, corresponding to
0.45 and 0.22 % in the 2™ season. This
superiority may be due to increase growth
period let to full mature consequently high
TSS %. In addition it was noticed that the
difference among varieties were significant
in both seasons. Pleno variety exhibited the
highest TSS % as compared with the other
verities. On the other hand, Soltan attained
the lowest TSS% in both seasons.

Concerning purity percentage delaying
harvesting dates had insignificant effect on
the values of purity % in 1% season only. On

the other hand, data showed that Demaploy
and Kawemira varieties exhibited the highest
and the lowest purity percentage in both
seasons (Table 5). As for, the interaction
between harvest dates x varieties was
significantly affected purity % in 1% season
only. Meantime, harvested sugar beet
variety Demapoly at 215 days from sowing
produced the highest values in this respect.
Similar results were reviewed by Azzazy et
al 2007 and Mirvat (2001).

It is clearly shown that the results
obtained in Table 4 assured that the
measurements of quality in sugar beet crop
in terms of RS%, TSS % and purity %
mainly affected by gen make up in addition
to the prevailing environments.

Table (5): Reducing sugar, TSS and purity percentages of sugar beet variety as affected
by harvesting date in 2011/12 and 2012/13 seasons..

2011/2012 season
Sugar | Reducing sugars percentage TSS percentage Purity percentage
beet Harvest date Harvest date Harvest date
variety (Days after sowing) (Days after sowing) (Days after sowing)
175 195 215 | Mean | 175 195 215 [Mean | 175 195 215 | Mean
Soltan 1.33 079 [ 054 | 0.89 [21.46|21.89|22.36(21.90|7465|75.33 |75.20| 75.06
Demapoly | 2.74 252 | 120 | 216 |22.34 (2255|2310 2266 (79.74 | 80.78 | 80.52 | 80.35
Farida 1.66 1.08 | 0.67 | 1.13 | 22.95(23.07 | 23.32 | 23.11 [62.32 | 68.44 | 68.91 | 66.56
Pleno 2.94 1.83 | 1.06 | 1.94 |23.46 (23.76 | 24.03 | 23.75 (7201 | 7271 | 7479 | 73.17
Kawemira | 1.21 0.86 [ 062 | 0.90 [22.67|22.94|23.08 |22.90|56.21| 70.23 | 69.36 | 65.27
Lola 2.21 127 |1 0.90 | 1.46 | 23.06 | 23.68 | 23.64 | 23.46 (70.39| 73.90 | 75.86 | 73.38
Mean 2.02 1.39 | 0.83 | 1.41 | 2266 (22.98|23.26|22.96 (69.22 | 73.57 | 7411 | 72.30
LSD at Harvest date(A) 0.26 0.17 NS
0.05% | Variety (B) 0.40 0.51 3.26
level for: [ Ay NS NS 5.64
2012/2013 season
Soltan 1.61 113 | 0.79 | 118 | 2241 (2229 (2272|2247 |74.79|78.89 | 7828 | 77.32
Demapoly | 2.94 260 | 168 | 241 | 23.02 | 23.42(23.78|123.41 | 81.74|80.99 | 80.76 | 81.16
Farida 2.07 1.33 | 1.09 | 1.50 | 23.40 | 23.47 (23.65|23.51 [63.75|68.47 | 7012 | 67.44
Pleno 3.21 3.09 [ 160 | 263 | 23.83 |24.13|24.24 |24.07 | 73.58 | 7417 |77.77 | 7517
Kawemira | 1.38 1.08 | 0.95 | 114 | 22.36 [22.49(22.65|22.50 (6552 |76.70 | 76.27 | 72.83
Lola 2.22 161 | 1.29 | 1.70 | 23.13 [ 23.71(23.76 | 23.53 | 74.37 | 76.32 | 79.03 | 76.58
Mean 2.24 1.80 | 1.23 | 1.76 | 23.02 [23.25(23.47 | 23.25 (7229|7592 |77.04 | 75.08
L SD at Harvest date(A) 0.26 0.10 212
0.05% Variety (B) 0.45 0.60 532
level for: AxB NS NS NS
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4. Sucrose percentage and sugar
yield:

Data in Table (8) revealed that sucrose
percentage and sugar yield positively and
significantly responded to the increase in the
plant age. Delaying harvesting date from
175 to 195 and up to 215 days attained
additional increase in the values of sucrose
percentage amounted to ( 1.6 % ) and (0.3
%) in the 1% season, corresdponding to (1.42
% ) and (0.81 %) in the 2™. Similar results
were shown with respect to the effect of
harvesting dates on sugar yield. Prolonging
growing season from 175 to 195 and to 215
days increased sugar yield by 0.54 ton/fed
(11.02%) and 0.49 ton/fed ( 9.0 %) in the 1%
season, corresponding to 0.32 ton/fed

(5.71%) and 0.63 ton/fed (10.64 %) in the
2" season. Similar results were obtained by
Abd EI- Razek (2003 and 2006) ,Mahmoud
et al (2008) , Abo El-Magd et al (2003) ,
Awad (2000), Awad et al (2012), Osman, et
al (2003) and Enan ef al (2009).

Results in Table 6 showed that there
were significant differences among the
examined varieties in sucrose percentage
and sugar yield. Demapoly variety, regarded
the highest sucrose percentage followed by
both of Pleno and Lola varieties. This
observation was true in both seasons (Al-
Jbawi, 2000 and Azzazy et al, 2007), Osman
et al (2010), Nafei ef al (2010) and awad et
al (2012).

Table (6): Sucrose and sugar recovery percentage of sugar beet variety as affected by

harvest dates.

2011/2012 season
Sugar Sucrose percentage Sugar yield (ton/fed)
beet Harvest date Harvest date
Variety (Days after sowing) (Days after sowing)
175 195 215 Mean 175 195 215 Mean
Soltan 13.1 16.6 16.9 16.5 434 5.54 5.80 5.54
Demapoly 17.9 18.3 18.7 18.3 6.17 6.57 6.97 6.57
Farida 14.4 15.9 16.1 15.5 423 475 5.36 479
Pleno 17.0 17.3 18.0 17.4 5.20 5.41 6.26 5.60
Kawemira 12.8 16.2 16.1 15.0 3.58 476 5.10 4455
Lola 16.3 17.6 18.0 17.3 517 5.63 6.17 5.64
Mean 15.7 17.0 17.3 16.7 4.90 5.44 5.93 5.43
LSD at Harvest date (A) 0.57 0.41
0.05 % Variety (B) 0.67 0.56
level for: AxB 115 NS
2012/2013 season
Soltan 16.86 17.69 17.89 17.48 5.79 6.26 6.96 6.33
Demapoly | 18.89 19.02 19.27 19.06 6.72 7.15 7.69 7.25
Farida 15.00 16.17 16.68 15.95 487 5.18 5.90 6.07
Pleno 17.63 17.99 18.94 18.19 6.02 6.04 6.90 6.31
Kawemira | 14.83 17.35 17.42 16.54 437 5.16 5.56 5.29
Lola 17.37 18.19 18.87 18.14 5.83 5.82 6.52 6.27
Mean 16.76 17.73 18.18 17.56 5.60 5.92 6.55 6.02
LSD at Harvest date (A) 0.40 0.35
0.05 % Variety (B) 1.10 0.54
level for: AxB NS NS
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Moreover, there was a close and distinct
relationship between its sucrose, sugar
recovery % and recoverable sugar yield
(tfed). In other words, the superiority in
recoverable sugar yield for the above
mentioned varieties was mainly attributed to
the highest root yield (Table 4) and the
highest sucrose and sugar recovery %
(Table 6). These findings may throw some
light on the relative importance of such
characteristics which are the cornerstones

for the breeder in his selection program.

The interaction between the studied
factors had a significant effect on sucrose
and sugar recovery % in the 1st season
only. In general and regardless the
significance, it could be noticed that sucrose,
sugar recovery % and recoverable sugar
yield (t/fed) tended to increase with delaying
harvesting dates from 175 up to 215 days,
this result was true with all studied varieties
(Table 7).

Table 7: Recoverable sugar yield (t/fed) of sugar beet variety as affected by harvest

dates.
2011/2012 season
Recoverable sugar yield (ton/fed)
Harvest date
sugar beet variety (Days after sowing)
175 195 215 Mean
Soltan 3.072 4174 4.466 4152
Demapoly 4169 4.560 5.302 4953
Farida 2.793 3.394 4.058 3.434
Pleno 3.467 3.759 4709 4.050
Kawemira 2.071 3.436 3.823 3.201
Lola 3.727 4.082 4,668 4.055
Mean 3.310 3.902 4.496 4.052
Harvest date (A) 0.41
:;'fé?f:rt: 0.05% Variety (B) 0.56
AxB NS
2012/2013 season
Soltan 4169 4733 5.458 4.761
Demapoly 4.562 5.026 5.785 5.186
Farida 3.292 3.716 4426 3.800
Pleno 3.916 3.957 5.101 4312
Kawemira 3.026 3.696 4.019 3.600
Lola 4.022 4148 4.848 4338
Mean 3.839 4204 4948 4318
Harvest date (A) 0.35
:;'fé?f:rt: 0.05% Variety (B) 0.54
AxB NS
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