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Abstract

Two field experiments were conducted in Sakha Research
Station, Kafr El-Sheikh, Agricultural Research Center during
2002/2003 and 2003/2004 seasons to investigate the effect of
boron and molybdenum fertilizer levels on yield and quality of some
sugar beet varieties. This study included 27 treatments which were
the combination between three sugar beet varieties (Montebianco,
Kawemira and Gloria), three boron fertilizer levels (zero, 0.50 and
1.00 kg B/fed) and three levels of molybdenum fertilizer levels
(zero, 0.25 and 0.50 kg Mo/fed).

Treatments were arranged in a split plot design with three
replications. Varieties were allocated in the main plots and the
combination between levels of boron and molybdenum were
assigned at random within the sub-plots.

Results could be summarized as follows:

Montebianco variety surpassed in root dimensions, root and
top yields over the other varieties in the two seasons and their
combined data. In both seasons and the combined data,
respectively, appling 1.00 kg B/fed significantly increased root
dimensions as well as sugar yield by 8.6 %, 9.7 % and 7.37 % and
top yield by 13.83 % and 20.12 % over the control by increasing
the level of boron to 0.50 and 1.00 kg B/fed in both seasons and
the combined data, respectively. Appling 0.50 kgMo/fed
significantly increased root dimensions as well as top and rqot fresh
weight/plant as well as root yield by 6.17, 5.57 and 5.85% and
sugar yield by 16.81, 14.53 and 15.79% and top yield by 11.82 and
23.30% by increasing the level of boron to 0.50 and 1.00 kg B/fed
over the control.

INTRODUCTION

Sugar beet variety is one of the most important factors that directly affects
the production of root yield. Low availability of microelements resources represents
the main problem affecting agricultural development in the arid and semi-arid regions.
The proper application of different microelements resources is needed. The present
work was conducted to find out the relative importance of two micro-elements (Boron
and Molybdenum) to some sugar beet varieties in relation to growth criteria and yield
and its components. Nemeat Alla (1997) found that foliar spray with 1 g boric acid and
1 g molybdate ammonium solutions in combination surpassed in root length, root
diameter, dry weight of plants, top, root and sugar yields and higher growth rate
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compared with the untreated plants. Saif (2000) treated sugar beet variety Kawemira
with four levels of boron (zero, 0.5, 1, and 1.5 kg B/fed). She found that the applied
doses of boron fertilizer produced significant effect on root fresh weight yield, and 0.5
kg. B/fed. raised root fresh weight yield by 43.9 %, 23.4% and 32.6% over this of
unfertilized treatment in the 1st and 2nd seasons and their combined data,
respectively. El-Geddawy, et al (2001) pointed out that sugar beet variety Lola
attained superiority over the other three studied varieties with respect to root and
sugar vyields. Al-Labbody (2003) found significant differences among ten multigerm
varietries (Toro, Lados, Vital, Gloria, Pamela, Del 937, Del 938, Del 939, kawemira and
Athos poly) and five monogerm varieties (Marathon, Rhopsodie, Tellus, Vital and
Helis), root traits (root length, root diameter and root fresh weight), top dry weight
and root/top ratio, top, root and sugar yields. Shalaby (2003) studied the performance
of six sugar beet varieties (Del 936, 937, 938 and 939, Desperespoly and Demapoly).
Demapoly variety surpassed the other varieties in root length, root diameter, root and
top fresh weight. Osman, et a/ (2003) found that increasing the level of boron up to 2
kg B/fed increased leaf area, leaf area index, total dry weight, assimilation rate,
root/top ratio, root length and sugar yield. He found that Gloria variety had the’
highest value of total dry weight of leaves compared with the other varieties, whereas
Toro variety had the highest value of root length. Nafei (2004) indicated that root
length (in the 2™ season only) and sugar yield were significantly increased as boron
level was increased from zero to 0.50 kg sodium borate/fed, However, root fresh
weight and root yield were significantly influenced by B rates added to sugar beet
plants. Osman, et al. (2004) concluded that increasing the level of B increased
significantly leaf area index, leaf area, root length, root fresh weight, the biological
yield, root and sugar and top yields. Ali (2005) studied the performance of three sugar
beet varieties (KWS-9422, Pamela, Recolta-poly). Pamela variety had the highest
values of root length, root diameter, root and top fresh weight/plant, root, top and

sugar yields however variety KWS-9422 gave the lowest ones.
MATERIALS AND METHODS

Two field trials were carried out in Sakha Agricultural Research Station, Kafr EL-
Sheikh Governorate on sugar beet crop in two successive seasons of 2002/2003 and
2003/2004. Each experiment included 27 treatments which were the combination
between three varieties of sugar beet (Montebianco, Gloria, Kawemira), three boron
fertilizer levels (zero, 0.50 and 1.00 kg/fed) which applied as sodium borate
(Na;B40;.10 H,0) (11% B) and three molybdenum fertilizer levels (zero, 0.25 and 0.50
kg/fed) which applied as ammonium molybdate (NH4)s Mo; Oz4. 4 H,0 (54% Mo).
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The experiments were laid out in a split plot design with three replications, where
varieties were allocated in the main plots and the combination between boron and
molybdenum levels were distributed at random in the sub-plots. All micronutrients
treatments were added singly or in combination with each other and were mixed with
an appropriate amount of sand and applied once as soil application with the second
dose of nitrogen fertilizer (after 75 days from sowing).

Nitrogen fertilizer was applied at the rate of 80 kg N/fed as Urea (46% N), in two
equal doses, the first one after thinning (45 days from sowing) and the second one
month later. Phosphorus fertilizer at 30 kg P,0s/fed as calcium super phosphate at the
rate of (15 % P,0s) and potassium fertilizer at 48 kg K,O/fed as potassium sulphate at
the rate of (48% K0) were applied in both seasons. Phosphorus fertilizer was applied
at seedbed preparation, whereas potassium fertilizer was applied once with the first
dose of nitrogen.

Plot area was 17.5 m? (5 ridges which were 7 meter in length, 50 cm in width and
20 cm between hills). Sowing date was on the 5" of October in both seasons and
harvesting date was after 7 months. Y

The preceding crop was rice in both seasons. Other agricultural practices were
done as recommended by Sugar Crops Research Institute (SCRI). The mechanical and
chemical analysis of the experimental soil is presented in Table (1).

Table 1. Mechanical and chemical analysis of the experimental soil (2002/2003 and

2003/2004 seasons)
Season 2002/2003 2003/2004
Soil depth (cm) 0-30 0-30
Mechanical analysis
Sand % 26.75 33.50
Silt % 40.90 38.80
Clay % 31.30 26.50
Chemical analysis in soil extraction
a) Cations mg/L
Ca** 0.18 0.16
Na * 0.22 0.42
(i 0.08 0.16
b) Anions mg/L
- 0.15 0.18
SO;~ 0.10 0.13
CaCO; 0.15 0.21
HCos 1.25 1.18
Available B ppm 0.41 0.45
Available Mo ppm 9.55 10.00
Available N ppm 38.20 39.40
Available P ppm 18.20 19.80
Available K ppm 395.2 385.40
pH 8.00 8.20
E.Cds m 2.18 2.25

Soil physical and chemical properties were determined according to Jackson (1956).
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Data recorded:
1. Growthtraits and juice quality:

. At harvest (210 days from sowing), samples of five plants were taken at random from

each sub plot to determine the following:
1. Root length (cm).
2. Root diameter (cm).
3. Root fresh weight /plant (g).
4, Top t fresh weight /plant (g).
II1. Yield and its components:
Sugar beet plants of the guarded rows in each plot were harvested, topped,
cleaned and weighed to determine:
5. Yield of fresh roots (ton/fed).
6. Yield of tops (ton/fed).
7. Sugar yield (ton/fed) was calculated according the following equation:

Sugar yield (ton/fed) = root yield (ton/fed) x sucrose %.
Statistical analysis:

The data of both experiments (each year) were subjected to the proper
statistical analysis of variance according to Sendecor and Cochran (1967). The
heterogeneity of error variances across seasons indicated that error terms were
homogeneous. The combined analysis was conducted for the data of the two seasons
according to Gomez and Gomez (1984). For comparison between means, Duncan’s
multiple range test was used (Duncan, 1955).

RESULTS AND DISCUSSION

1. Varietal performance:
a. Growth traits:

Results in Table (2) showed that Montebianco variety had the greatest root
dimensions and surpassed Kawemira and Gloria. However, it could be noted that this
superiority was statistically significances for root length and root diameter in the first
season and the combined over the two seasons. Meanwhile differences between the
studied varieties for root diameter in the second season did not reach the level of
significance.

The highest values of these traits were recorded for Montebianco sugar beet
variety followed by Kawemira then Gloria.

Results indicated that the effect of the interaction between varieties and seasons
was insignificant for root length and root and top fresh weight/plant. However, it was

significant for root diameter.
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These results are in line with AL-Labbody (2003), Osman et al. (2003) and Ali

(2005).

Table 2. Varietal performance with relation to growth traits of some sugar beet
varieties at harvest {2002/03, 2003/04 seasons and their combined data}

Variety (V) Root length (cm) Root diameter (cm)
2002/03 | 2003/04 | combined | 2002/03 | 2003/04 | combined
Montebianco | 28.27a | 28.16a 28.22 a 14.45a | 13.88a 14.16 a
Kawemira 26.90b | 27.11b | 2701 b | 13.19b | 13.13a 13.16 ab

Gloria 2484c | 24.83¢c 24.83 ¢ 1142c | 13.77 a 12.60 b
F.test (VXS) NS S
Root fresh weight (gm) Top fresh weight (gm)

Variety (V) 5602/03 [ 2003/04 | combined | 2003/03 | 2003/04 | Combined
Montebianco | 997.6a | 1000.0a 999.0 a 407.4a | 440.0 a 423.7 a
Kawemira | 951.0b | 952.6b | 951.8 b | 397.5a | 400.4 b | 399.0a

Gloria 934.3b | 937.3c | 935.8 c | 335.4b | 332.4 c | 334.0b

F.test (VXS) NS NS
S : significant , NS : not significant ’
b. Yield and its components:
Data Table (3) showed that the tested geno varieties types widly and significantly
varied in their sugar beet yield.
The relative increase on the average of the two seasons in root yield of variety
Montebianco amounted by 4.86 % and 7.18 % over that Kawemira and Gloria

varieties, respectively.

Table 3. Varietal performance with relation to yield of some suga: beet varieties at
harvest {2002/03, 2003/04 seasons and their combined data}

Variety (V) Root yield (ton/fed) Top yield (ton/fed)
2002/03 | 2003/04 | combined | 2002/03 | 2003/04 | combined
Montebianco | 29.93 a | 30.01 a | 29.97 a | 13.22 a | 14.20 a 13.71 a
Kawemira 28.58 b | 28.58 b | 2858 b | 12,87 a | 13.01 b 12.94 a
Gloria 27.81 ¢ | 28.12 ¢ | 27.96 ¢ | 11.06 b | 10.98 ¢ 11.02 b
F.test (VXS) NS NS
Variety (V) Sucrose % Sugar yield (ton/fed)
2002/03 | 2003/04 | combined | 2002/03 | 2003/04 [ combined
Montebianco | 14.97 ¢ | 15.00 ¢ 14.98 ¢ 4.48 c 4.50 ¢ 4.49 c
Kawemira 17.06 b | 17.01 b | 17.04 b 488 b | 487 b 487 b
Gloria 1944 a | 1942 a | 1943 a 541 a | 546 a 543 a
F.test (VXS) NS NS

NS : not significant
However, the increments in top yield of Montebianco amounted 5.95 % and 24.41
% comparing with the other two varieties. Similar trends were obtained by EL-
Geddawy, ef al. (2001), AL-Labbody (2003) and Ali (2005). Sugar yield recorded on
inverse relationship with respect to the effect of varieties on roots and tops fresh

yields.
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Gloria variety recorded the lowest root yield/fed. However, it produced the
highest sugar yield/fed. The highest root yield (Montebianco) was the lowest sugar
yield.

Montebianco variety recorded the lowest values of sucrose as compared with the
other two varieties, while, Gloria produced the highest values in the two seasons and
the combined data. The distinguished increase in the values of sugar yield for the
lowest root yield variety, mainly due to the high value of sucrose percentage for this
variety. The relative increase in sugar yield of Gloria variety as a result to its high
value of sucrose percentage amounted 11.49% and 20.94% over those of Kawemira
and Montebianco respectively. The same trends were obtained by EL-Geddawy, et al
(2001), AL-Labbody (2003) and Ali (2005).

Variety Montebianco surpassed the other two varieties and recorded the highest
root yield/fed followed by Kawemira, while Gloria variety gave the lowest one.

This result may be considered a good indication for the growers and the policy
maker take in consideration the relative importance of sucrose percentage in addition
to root yield to decrease the gap of sugar between the consumption and the
production.

2. Effect of boron fertilizer levels:
a. Growth traits:

Results in Table (4) revealed that the above mentioned traits positively and
significantly responded to the applied boron fertilizer levels.

Increasing boron supplies from zero (control) to 0.50 and 1.00 g B/fed caused a
significant increase in root length by 2.24 and 0.89 cm, corresponding to 1.42 and
0.69 cm in root diameter, successively. Similar trends were obtained by Osman et al.
(2003), Nafei (2004) and Osman et a/. (2004).

Appling 1.00 kg B/fed caused increment in the values of the average of the two
seasons by 3.07 and 0.76 % root fresh weight/plant corresponding to 22.22 % and
6.10 % for top fresh weight/plant compared with the control or application of 0.50 kg
B/fed, respectively.

Fresh weight/plant of root in the average of the two seasons had the greatest
fresh weight of root/plant and outyielded the control and 0.50 kg B/fed by 29.10 and
7.40 gm, respectively. In this respect, Osman et a/. (2004) mentioned that raising
boron level applied to sugar beet plants increased root fresh weight. The results
showed no significant difference in this trait between 0.50 and 1.00 kg B/fed in the
two seasons and their combined data.
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Table 4. Effect of boron fertilizers on growth traits of sugar beet at harvest {2002/03,
2003/04 seasons and their combined data}

Boron levels Root length (cm) Root diameter (cm)

(kg B/fed 2002/03 | 2003/04 | combined | 2003/04 | 2002/03 | combined
zero 2559 c | 25.38 b | 2549 ¢ | 11.99 ¢ [ 13.19 b 12.59 ¢
0.50 26.63 b | 27.05 a | 26.84 b | 13.07 b | 13.57ab 1332 b
1.00 27.79 a | 27.67 a | 27.73 a | 14.00 a | 14.02 a 14.01 a

F.test (BxS) NS S

Boron levels | - Root fresh weight (gm) Top fresh weight (gm)

(kg B/fed 2002/03 | 2003/04 | combined | 2003/04 | 2002/03 | combined
zero 9421 b | 9484 b | 9453 b | 339.1 ¢ | 3465 b 342.8 ¢
0.50 967.1 a | 967.0 a | 967.0 a | 3843 b | 4054 a | 3949 b
1.00 973.7 a | 975.1 a | 9744 a | 416.9 a { 421.0 a | 419.0 a

F.test (BxS) NS NS

S : significant , NS : not significant
b. Yield and its components:

The results in Table (5) elucidated that there was a positive response of root
yield to the applied levels of boron fertilization. However, it could be noted that both
levels of boron element surpassed the check treatment statistically. Meanwhile the
difference between the examined two levels of boron i.e. 0.50 and 1.00 kg B/fed did
not reach the level of significance. Once more, the additional increase in the value of
root yield as a result to apply 0.50 kg B/fed amounted 2.47 %, 1.96 % and 2.18 % in
the first, second season and the combined data respectively, Corresponding 3.18 %,
2.81 % and 2.96 % when the level of boron fertilizer was increased to 1.00 kg B/fed.
Similar trends were obtained by Nafei (2004) and Osman et a/. (2004).

Results in Table (5) pointed out that sucrose% and sugar yield were distinctly
and positively responded to boron fertilizer application. With respect to the additional
benefit to boron application, it could be noticed that the additional increment in sugar
yield as a results to application of 0.50 kg B/fed reached 4.43 %, 3.77 % and 4.00 %
for the first and second seasons and their combined data respectively, corresponding
to 7.61 %, 7.12 % and 7.36 % when the applied dose of boron fertilizer was 1.00 kg
B/fed. These results coincide with those found by Nafei (2004).

Concerning the influence of boron element on yield of top fresh weight, it was
significantly increased as the applied dose of boron increasec’. Application of 1.00 kg
B/fed recorded the highest significant value of top fresh weight yield. Both levels of
boron fertilizer i.e. 0.50 and/or 1.00 kg B/fed surpassed the check treatment
(unfertilized treatment) with respect to top fresh weight yield. This finding was true in
the two seasons and their combined data. The amount of increment in the value of
top fresh weight yield of the combined over the two seasons amounted 13.82 % and
20.12 % over the control by increasing the supplied level of boron to 0.50 and 1.00 kg
B/fed successively. These results coincide with those found by Osman et a/. (2004).
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Table 5. Effect of boron fertilizers on yield of sugar beet at harvest {2002/03, 2003/04
seasons and their combined data}

Boron levels Root yield (ton/fed) Top yield (ton/fed)

(kg B/fed 2002/03 | 2003/04 | 2002/03 | 2003/04 | 2002/03 | 2003/04
zero 28.24 b [ 2845 b | 2835 b | 11.17 c [ 1140 b | 11.28 c
0.50 28.94 a | 29.01 a 28.97 a 12.51 b | 13.16 a 12.84 b
1.00 29.14 a [ 29.25 a | 29.19 a | 13.47 a | 13.63 a | 13.55 a

F.test (BxS) NS NS

Boron levels Sucrose % Sugar yield (ton/fed)

(kg B/fed 2002/03 | 2003/04 | 2002/03 | 2003/04 | 2002/03 | 2003/04
zero 16.79 b | 16.83 b | 16.81 b 473 c | 477 ¢ 4.75 ¢
0.50 17.13ab | 17.11ab | 17.12 b 494 b | 495 b 494 b
1.00 17.54 a | 17.50 a | 17.52 a 509 a | 5.11 a 5.10 a

F.test (BxS) NS NS

NS : not significant
3. Effect of molybdenum fertilizer levels:

a. Growth traits:

Results in Table (6) clarified the above mentioned root and top traits in terms
of root length and diameter as well as root and top fresh weights/plant were
statistically and positively affected by molybdenum fertilizer levels. It could be
remarked that these traits whether in the two seasons and/or their combined data
gradually were increased as molybdenum levels increased from zero to 0.25 up to
0.50 kg Mo/fed. These results coincide with those found by Nemeat-Alla (1997).

The combined analysis data showed that addition of 0.50 kg Mo/fed gave the
tallest and the thicknest roots, as well as greatest root and top fresh weights and
surpassed 0.25 kg Mo/fed and check treatment by 3.55 and 1.77 cm in length, 1.47
and 0.65 cm in diameter, 51.80 and 23.50 gm in root fresh weight and 87.60 and
44.20 gm in top fresh weight, respectively. These results may be considered a good
indication with respect to the effective role of micro-elements on plant growth.

Table 6. Effect of molybdenum fertilizers on growth traits of sugar beet at harvest
{2002/03, 2003/04 seasons and their combined data}

Molybdenum Root length (cm) Root diameter (cm)
levels (kgMo/fed) 2002/03 | 2003/04 | combined | 2003/04 | 2002/03 | combined
zero 24.77 ¢ | 25.06 c | 2491 c | 1244 c | 12.75 ¢ 12.60 ¢
0.25 2662 b | 2675 b | 2668 b | 13.03 b | 1347 b | 1325 b
0.50 28.63 a | 28.28 a | 2846 a | 13.59 a | 14.56 a | 14.07 a
F.test (MoxS) NS NS
Molybdenum levels Root fresh weight (gm) Top fresh weight (gm)
(kgMo/fed) 2002/03 | 2003/04 | combined | 2002/03 | 2003/04 | combined
zero 935.2 ¢ [ 939.1 c | 9371 ¢ 345.7 ¢ | 3375 ¢ 341.6 ¢
0.25 961.2 b | 960.0 b | 960.6 b | 3753 b | 3963 b | 3858 b
0.50 986.6 a | 9913 a | 9889 a | 4193 a | 439.1 a | 429.2 a
F.test (MoxS) NS NS

NS : not significant
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b. Yield and its components:

Results in Table (7) elucidated that there was a positive response in the
values of root yield to the applied levels of molybdenum fertilization. However, it could
be noted that both of molybdenum element levels surpassed the check treatment
statistically, meanwhile the difference between the examined levels of molybdenum
i.e. 0.25 and 0.50 kg Mo/fed reached the level of significance. Once more, the
additional increase in the value of root yield as a result of applying 0.25 kg Mo/fed
amounted to 3.44 %, 2.23 % and 2.81 % in the first, second seasons and their
combined, respectively, corresponding 6.16 %, 5.57 % and 5.85 % when the level
was increased to 0.50 kg Mo/fed. These results are in the same trend with those
found by Nemeat-Alla (1997).

Table (7) showed that molybdenum fertilizer level of 0.50 kg Mo/fed gave the
highest values of root yield followed by 0.25 kg Mo/fed, while zero gave the lowest.
These results are in the same trend with those found by Nemeat (1997).

Table 7. Effect of the molybdenum fertilizers on yield of sugar beet at harvest
{2002/03, 2003/04 seasons and their combined data}

Molybdenum Root yield (ton/fed) Top yield (ton/fed)
levels
2002/03 | 2003/04 | 2002/03 | 2003/04 | 2002/03 | 2003/04
(kgMo/fed)
zero 27.88 c | 28.17 ¢ | 28.03 ¢ | 11.35 c | 11.12 ¢ 11.24c
0.25 28.84 b [ 2880 b | 28.82 b | 1225 b | 12.89 b | 12.57 b
0.50 29.60 a [ 29.74 a | 29.67 a | 13,55 a | 14.17 a 13.86 a
F.test(MoXS) NS NS
Molybdenum Sucrose % Sugar yield (ton/fed)
levels
2002/03 | 2003/04 | 2002/03 | 2003/04 | 2002/03 | 2003/04
(kgMo/fed)
zero 16.31 ¢ | 1641 ¢ 16.36 ¢ 4.52 ¢ 4.61 ¢ 4.56 ¢
0.25 1726 b | 1722 b | 1724 b | 49 b | 494 b 495 b
0.50 17.90 a | 17.81 a 17.85 a 5.28 a 5.28 a 5.28 a
F.test(MoXS) NS NS

NS : not significant
Combined analysis clarified that the addition of 0.50 kg Mo/fed gave 1.64 and
0.85 ton of roots/fed higher than that produced by zero and 0.25 kg Mo/fed,
respectively. In addition, applying 0.50 kg Mo/fed gave the greatest top yield/fed and
out-yielded zero and 0.25 kg Mo/fed by 2.62 and 1.29 ton/fed, respectively.
Meantime, the same level gave the highest values of sugar yield/fed followed by 0.25
kg Mo/fed and the control. .
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Results obtain in Table (7) pointed out that sucrose % and sugar yield were

distinctly and positively responded to molybdenum fertilizer applia;tion. With respect

" to the additional benefit to molybdenum application, it could be noticed that the
additional increment in sugar yield as a result to application of 0.25 kg Mo/fed reached
9.73 %, 7.15 % and 8.55 % for the first and second seasons and their combined
respectively, corresponding to 16.81 %, 14.53 % and 15.78 % when the applied dose
of molybdenum fertilizer was 0.50 kg Mo/fed. The relative effect of molybdenum
element on sugar yield was recorded before by Nemeat-Alla (1997).

Application of 0.50 kg Mo/fed recorded the highest significant value of top
fresh weight yield. Both of the used level of molybdenum fertilizer i.e. 0.25 and/or
0.50 kg Mo/fed surpassed check treatment (unfertilized treatment) with respect to top
fresh weight yield. The amount of increment in the value of top fresh weight yield of
the combined over the two seasons amounted to 11.82 % and 23.30 % over control
by increasing the supplied level of molybdenum to 0.25 and 0.50 kg Mo/fed,
respectively. The effective role of molybdenum element in its effect on top fresh
weight has been reported by Nemeat-Alla (1997).

4. Effect of interaction between varieties and molybdenum fertilizer levels:

Results in (Table,8) revealed a significant effect on root length. The highest
value of root length was found by application 0.50 kg Mo/fed with the sugar beet
variety Montebianco.

Table 8. Effect of the interaction between varieties and molybdenum fertilizer levels on
root length (cm)of some sugar beet varieties at harvest {2002/03, 2003/04
seasons and their combined data}

2002/03 2003/04 combined

Variety (V) Molybdenum level Mo/fed] Molybdenum level (kg Mo/fed) Molybdenum level (kg Mo/fed)

zero 0.25 0.50 Zero 0.25 0.50 zero 0.25 0.50

Montebianco | 25.63 ¢d | 28.22 b 30.96 a 26.07 de | 28.26 bc | 30.15 a 25.85 d 2824 b | 3056 a

Kawemira 2504 d 26.70 ¢ 28.96 b 25.44 e 27.15 cod 28.74 b 2524 de | 2693 c | 2885 b

Gloria 2363 e 2493 d | 2596 cd 23.67 f 24.85 ef | 25.96 de 23.65 f 2489 e | 2596 d
F.test
NS
MoX S

NS : not significant
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