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ABSTRACT

Two experiments were conducted at EL-Fayoum Governorate in 2003/2004
and 2004/2005 winter seasons to investigate the response of some sugarbeet varieties
10 nitrogen fertilizer applications alone or combined with methanol and their
interactions. Three levels of methanol [zero (tap water), 15 and 30%] as foliar
application. Nitrogen fertilizer was soil and foliar application as follows, control (70
kg/fed top dressing as solid urea) and 70, 90 and 110 kg Nffed (2/3 of each as soil
application, and 1/3 as foliar application) with 6% urea, The tested sugarbeet varieties
were Del 939, Kawamira and Oscar poly, A split plot design, with three replications,
was used in both seasons, where sugarbeet varieties were amranged in the main plots,
nitrogen fertilizer applications combined with methanol as foliar application occupicd
the sub-plots. The obtained results could be summarizing as follows:

- Increasing nitrogen fertilizer applications, combined with methanol as foliar
application up to 110 kg Nffed +30% methanol increased photosynthetic
pigments {chlorophyil a, b and carotenoids in mg/g.fw), soiuble carbohydrates
(reducing and non-reducing sugars in g/100 g.d w), purity%s, extractable sugar’e,
yields of roots . tops and sugars as well as sucrose content. On the other hand,
impurities percentage (Na, K and a-amino N) were decreased. It is worth to
mention that nitrogen fertilizer applications, combined with methanol, had a
positive cffect on all studied traits except for. sodium concentration in beetroots.

- Kawamira varicty surpassed the other varieties (Del 939 and Oscar poly) in the
content of chiorophyll (a), non-reducing sugars%, purity%a, extractable sugar%,
vields of roots, tops and sugar (tonffed) and sucrose content. In addition,
Kawamira variety contained lower impuritics (Na, K and g-amino N).

- For the interaction between nitrogen fertilizers applications combined with
methanol as foliar application and sugarbeet varieties, it was insignificant for all
studied traits, except for sugar lost to molasscs, extractable sugar and top

- Treating Kawamira variety with nitrogen fertilizer by 90 kg Nffod and 30%
methanol was preferable and recommended for increasing yield and content of
sucrosc and purity by 19.2, 32.6 and 1.89%, respectively. as well as decreasing
impurities (Na. K and a-amino N by 21.7, 4.9 and 11.7%, respectively).

INTRODUCTION

Nitrogen is an essential constituent of amino acids. amides, nucleotides
and nucleoproteins. In addition, it is essential for cell division and expansion, and
hence. growth. Nitrogen deficiency interrupts growth processes and causes
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stunting, yellowing and reduces dry matter yields. Sugarbeet crop is generally
thought to need up to 80-100 kg N/fed to give maximum sugar yields.

An important criterion of beet quality is the harmful nitrogen, which
represents the soluble nitrogen of sugar beet that not eliminated during traditional
juice purification. So, we adjustment of applied nitrogen should be undertaken in
the field by decreasing its source in the final application.

Beek and Huijbregts (1986) showed that increasing nitrogen particularly
increased a amino-N content and K+Na. They added that a amino-N was
favorable as a quality indicator in relation to nitrogen supply.

Foliar application with urea solution gave higher yields and greater N
use efficiency than solid urea (Czuba, 1994 and Witek, 2000). Root sugar content
and juice purity in sugar beet were higher with foliar N application, but a amino
N content was lower compared with control (top dressing of N) (Jaszczolt, 199%).
Also, El-Maghraby et a/ (1998} reported that increasing concentration of N as
foliar application on sugar beet plant caused a significant increase in root length,
root diameter, root and top weights / plant, root and sugar yields (tons /fed),
sucrosc% and purity %.

Regarding, the response of sugar beet varictics to foliar N fertilizer
application, Pod!aska and Artyszak (1995) found that foliar application with N
increased root and top yields of Pn Mono 1 variety, compared with the other one
(Jamira varicty). Jamira did not respond to the method of N application.

Methanol is a source of either fixed carbon or supplemental methyl
group for pectin production. Panella er ol (2000} found that experimentally foliar
application of methanol had improved growth and productivity in a number of
agricultural crops. In addition, Zbiec ef a/ 11999 and 2003) and recently, Abd El-
Magid er al, (2004) showed that sugar beet plant treated with methanol lead to
increase photosynthesis and yields of roots and sugar.

Many investigators noticed that plants given many applications of aqueocus
methanol, showed symptoms of nutrient deficiency and supplementation with a
source of N sustained growth and eliminated symptoms of deficiency. They added
that, methanol was not toxic at certain concentrations. In this respect, Nonomura and
Benson (1992) found that treated sugar bect with nutrient supplemented methanol
showed up to 100 % increase in vields. Deka er af {1996) noticed that plants,
receiving methanol alone, showed N deficiency symptoms, but these symptoms were
reversed by urea spray and gave the highest plant dry weigh.

For the effect of foliar application with nitrogen and methano! on sugar
beet varieties Panella ef af (2000) showed that significant difference, for root and
sugar yields or sucrose content, occurred among Monohikari, Beta 2398 and
Fc709-2 varieties.

This work aims to clarify the response of some sugar beet varicties to
methods of nitrogen fertilizer application in combination with aqueous methanol.
Morcover, the cffect of these treatments on the activity, as well as juice quality
and root. top and sugar yields of sugar beet plant.
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MATERIALS AND METHODS

Two field experiments were conducted at El - Fayoum Govemnorate in
2003/2004 and 2004/2005 winter seasons to study the response of some sugar beet
varieties to methanol and method of nitrogen fertilizer applications as well as their
interactions, Soil samples were taken before sowing and were prepared for the
determination of mechanical and chemical soil properties according to Page (1982)
and Jackson (1973). The obtained resulis showed that soil particle size distribution
was sand (87.5 and 86.6%), silt (4.90 and 5.10%) and clay (7.6 and 8.3%), and
available nitrogen (9.1 and 10.4 ppm), respectively, in the two seasons.

Multigerm sugar beet varieties [Del 939 (v1), Kawamira (v2) and Oscar

Poly (v3)] were planted on October 18 and 22™ in 2003/2004 and 2004/2005 wi nter

seasons, respectively. The experimental design was split piot with three replicates,

was used in both seasons. The three sugar bect varieties were allocated in the main
plots and the sub-plots were occupied with the control (top dressing of 70 kg Nfed as
urca, 46%). Threc mates of nitrogen application (70, 90 or 110 kg N/fed), named as

Nze. Nog or Nyjjo (2/3 the rate of N as soil application + 1/3 the rate of N as foliar

application with 6% urea solution) and three levels of methanol as foliar application

(0. 15% or 30%) named as Me,, Me;s or Mey, Methanol plus urea were foliarly

applied seven times at weckly intervals throughout the growing season, starting after

45 davs from sowing. Phosphorus fertilizer was applied at 30 kg P.O/fed as calcium

super phosphate (15.5 % P»Os) and potassium fertilizer at 24 kg K O/fed as potassium

sulfate (48 % K;O) were added at recommended times during soil preparation and
before sowing, respectively. The normal practices of sugar beet cultivation were
maintained at level to assure optimum production. The plants were harvested afier

210 days from sowing date. Three plants were randomly taken from each plot 1o

delermine the following traits;

1- Contents of photosynthetic pigments (chlorophyll a, b and carotenoids) in beet
leaves (mg/g.f.w) were determined, according to the method of Wettstein (1957).

2- Soluble carbohydrates fraction: reducing and npon-reducing  sugars
(gm/100g.d w.). The technique used for determination of soluble carbohydrates
fractions was estimated according to Shaffer and Hartmann (192 1) and modified
by Said (1941 and 1945).

3-  Root quality; i.e., sucrosc {% pol), impurities (Na, K and a amino N mg/100g,
beet) and pusity% (Devillers, 1988) also, some technological parameters ie..
sugar lost in molass (SLM) (Devillers, 1988), extractable sugar(%)} (Ex) (Dexter
et ai, 1967) and alkalinity cocfficient {AC) were determined using an Autornatic
French System (Hycel).

4-  Root, top and sugar yiclds (tons/fed). Data were statistically analyzed, according
to Snedecor and Cochran (1981), and treatment means were compared by using
the LSD test at 0.05 level of probability.

RESULTS AND DISCUSSION

1-Leaves photosynthetic pigments content:

Data presented in Table (1) showed the effect of nitrogen fertilizer
application, combined with methanol as foliar spray, on the content of
photosynthetic pigments (chlorophyll a and b and carotenoids) in leaves of
sugarbeet plants.
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As for the effect of nitrogen fertilizer applications combined with
methanol, data clarified that the concentrations of Ieaf pigments significantly
increased with increasing nitrogen rate up to 110 kg N/fed and this effect was
increased by foliar spraying with 30% methanol. This result may be due to the
utilization of methanol as a source of carbon. The availability of carbon in
vicinity of leaf enhanced the photosynthesis rate; Nonomura and Benson (1992).
Abd El-Magid et af (2004) obtained similar results.

Table (1): Effect of foliar application with nitrogen and methanol on
photosynthetic pigments (mg/g.f.w) in leaves of some sugar beet
varieties (combined over 2003/2004 and 2004/2005 seasons).

Treastment |..Chiorophylla |y Chiorephyll b M Carotencids Mean
VIV, 1Y Vol ¥, Y, v, Vo | V)
Control | 440 (493 (463 (465243} 23 | 200 | 222 | 123 | 117 | 120 | .20
otMe, (487 (5331503 810260} 237 | 213 | 237 { 133 | 128 ] 1.14 | 12§
potMess | 507 (5531530830277 253 [ 230 [ 2 | 138 | 131 | 129 | 133
ot Me€yp | 5231567547 5461287 263 [ 240 | 263 | 141 | 139 | 133 | 138
sotMey [54371590)|563(565(3.07] 280 | 257 | 28t | 148 [ 142 | 136 | 142
9ot Me 515631610587 5873201 300 | 273 | 298 | 154 | 149 | 142 | 148
oot Mess 1587 [ 633 | 607{ 609340 313 [ 293 [ 315 | 160 | 155 [ 147 | 1.54
ot Meg| 550 | 603 | 577(577]330) 3.03 | 28 | 3.4 | 152 | 148 | 1.42 | 147
notMe g 560 | 613 | 5875873400 313 [ 287 | 313 | 155 | 151 ) 149 | 152
wotMey 570 | 6.23 (593595350 323 | 297 | 323 | 161 | 156 | 152 | 1%

Mean 5331582557} - 1305) 281 ) 257 - 147 1.42 1.36 -
S.D at 0.05 V{(A) 0.21 0.23 0.01
N+Me (B) 0.11 0.25 0.13
(AxB) N.S N.S N.S
V, Del 939 V, Kawamera V3 Oscar poly

Concerning the effect of sugarbeet varieties on chiorophyll a, b and
carotenoids concentration, it could be notice from data in Table (1) that varieties
of sugarbect, under this investigation significant by differed in their
concentrations of photosynthetic pigments. In addition, Kawamira variety
responded better than the two other varieties (Del 939 and Oscar poly) for all
studied treatments which gave higher contents of chlorophyll a.

The interaction cffect was insignificant between aitrogen fertilizer
applications combined with methanol as foliar application and studied sugarbeet
varieties, for all photosynthetic pigments, It is worthy to mention that nitrogen
fertilizer application at 90 kg N/fed, combined with 30% methanol gave higher
content of chlorophyll (a) for Kawamira variety, while treating sugarbeet with
nitrogen fertilizer application at 90 kg N/fed and 30% methanol. gave a higher
content of chlorophyll (b) and carotenoids in Del 939 variety.

2-Root soluble carbohydrates fraction:

Reducing sugar level in roots is only a guide to juice colors and it is the
primary cause of incrcased lime salts, causing evaporator scaling and
necessitating a very high usage of sodium carbonate in the factories to maintain
the juice at a ph value > 7.0 (Oldficld ef af, 1971).

Data of sugarbeet roots soluble carbohydrates fraction; i.e., reducing and
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non-reducing sugars revealed that increasing nitrogen fertilizer application in
combination with methanol significantly increased the total soluble sugars,
reducing and non- reducing sugars Table 2). The increase in biomass synthesis
was due to enhanced carbon dioxide assimilation and transpiration (Zbiec et al,
2003). The higher concentration recorded 84.30, 6.60 and 78.84 for total sotuble
sugars, reducing and non-reducing sugars in beet roots when sugarbeet plants
were treated with 90 kg N/fed+30% methanol, 110 kg N/ed+30% methanol and
90 kg N/fed+30% methanol, respectively. This result agrees with those reported
by Witek (2000).

Data in Table (2) indicated that varieties significantly differed in their
contents of soluble carbohydrates in beet roots. Kawamira variety (v;) recorded
the maximum valu¢ of total scluble sugars (83.95) and non-reducing sugars
(78.32). Oscar poly variety (vy) ranked the second, followed by Del 939 variety.
Del 939 variety gave the highest value for reducing sugar (5.64) followed by
Oscar poly and Kawamira varietics.

Regarding the interaction effect between nitrogen fertilizer applications,
combined with methanol as foliar application and the studied sugarbeet varicties,
data in Table (2) showed insignificant increase for total soluble sugars, reducing
and non- reducing sugars. Where, nitrogen fertilizer applications at 90 kg N/fed,
combined with 30% methanol, gave the highest content of total soluble sugars
(87.05) and non-reducing sugars (8083} for Kawamira varniety, while Det 939
variety gave the highest reducing sugars (7.03) when using nitrogen fertilizer
applications at 110 kg N/fed. combined with 30% methanol as foliar application.

Table (2): Effect of foliar application with nitrogen and methanol on soluble
carbohydrates fraction (g/100g.d.w) in roots of some sugar beet
varieties (combined over 2003/2004 and 2004/2005 seasons).

Total soluble Reducing Non-reducing
Treatment SUTArsS Mea SUPALS Mean ’ug!r’ €.
Vi|V: | Vs ViV, |V, Vi | Vi | Vs
Control | 75721891 (s l1ras|3m {311 {331 ] 3.1 { 7264 | 75.02 | 1352 { A%
Nogt+Meg | 76.61 | 80.63 | 78234 | 7853 4.39 | 4.00 | 419 | 422 | 7256 | 7622 | 74.01 | 7426
NoygtMe c| 7783 | 82.10 | 79.04 [ 7967|482 [ 422 [ 452 452 | 7361 | 7728 | 7454 | 7504
Nog+Mesol 7894 | 8333 | 8042 [9090) 523 | 453 [ 463 | am0 | 7448 | 7809 | 7586 | 7618
Noo:Meg | 8046 | 8557 [81.17 (8240 569 [ 5.00 {520 836 | 7536 | 7983 | 7582 | T7 00
NogtMe;s| 8134 {8640 | 8273 [83.49] 5.72 | 5.22 | 562 | 552 | 7615 | 8071 | 77.11 | 7799
NogtMeso| 8251 | 8705 | 8334 (84301 6.23 [ 543 | 593 | 586 | 77.13 | 8083 | 7748 | 7848
NyjetMeo) 7822 | 8284 | 2134 |8100) 659 | 5.59 | 6.19 | 12 | 7325 | 7621 | 7515 | 7487
NysotMe s 8053 | 8581 | 8204 (8279|602 | 582 [ 642 | €39 | 7476 | 7895 | 75.62 | 7644
Mol 80.82 § 8682 | 8256 [£3.40] 7.03 1 593 | 635 | 640 | 7493 | o3 | 7574 | 26
Mean [7936]|m095180.78| - |sed|490(5%] - |74 |[mn2]|7se]| -
S.D at 0.05 V (A) 1.48 0.57 1.5
N+Me (B) 08z 03¢ 1.51
(AzB) NS N.S N.S
V, Del 939 V; Kawamera Vi Oscar poly

3-Juice quality:
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Beet quality is not a single character, which can be presented in a
quantitive form by using a single numeric value. In fact, it is a combination of the
entire chemical and all aspects of the beet root which influences processing or
affects the yicld of sugar or its byproducts (Oldfield, 1974).

Data reported in Table (3) revealed that nitrogen fertilizer application,
combined with methanol as foliar application, had a significant effect on purity
percentage and the two impuritics potassium and « amino N percentage but an
insignificant effect on sodium percentage. These effects were increased by increasing
the rate of treatments up to 110 kg N/fed, combined with 30% methanol. The
treatment of nitrogen fertilizer application at 90 kg NfAed combined with 30
Yemethanol surpassed all treatments in juice purity percentage. The obtained results
indicated that the increase in the percentage of purity for plants fertilized by nitrogen
fertilizer application at 90 kg N/fed, combined with 30% methanol over those
fertilized with 70 kg N/fed, as a top dressing with solid wrea (control) reached 1.89%.
This reflects an increasing concentration of amino compounds, caused by excessive
uptake of nitrogen as solid urea. It could be concluded that the best treatment, giving
higher purity and lower impurities, especially a-amino N was using nitrogen fertilizer
applications at 90 kg N/fed, combined with 30% methanol.

The change in impurities (potassium and a amino N percentage) due to
varieties were not reached the 5% level of significance, while purity percentage
was significant, except for Kawamira variety which gave higher value in juice
purity but lower value in all impurities percentage, except for Na over the other
both varicties, Kerr and McCullagh (1989) found marked reductions in the level
of the major non-sugars and particularly amino nitrogen, in British varieties.

The response of juice quality traits to the interactions between varicties
and fertitizer treatments were insignificant for purity and impunues percentages
(Table, 3). From previous data, it could be conciuded that the promising treatment
for increasing purity and reducing impurities (potassium, sodium and a amino N
%) was using Kawamira variety, trcated with nitrogen fentilizer application at 90
kg Nffed, combined with 30% methanol.

4-Some techaological parameters:

Data in Table (4) showed that treatment sugarbeet plants with nitrogen
fertilizer applications, combined with methanol as foliar application significantly
affected all technological parameters: i.e.. sugar lost to molass (SLM}), extractable
sugar (ExS) and alkalinity coefficient (AC). Sugar lost to molass significantly
decreased with increasing the rate of nitrogen fertilizer application and the level
of cthanol this may be duc to the decrcase in the level of juice impurities. Also.
it was noticed that theextractable sugar (mg/ 100 2. beet) was increased by all
treatments under study comparing with control (top dressing with solid urea).
This was attributed to the increase of sucrose content in juice beet by the same
treatments.



Table (3): Effect of foliar application with nitrogen and methanol on gurity (%) and impurities (mg/100g, beet) of some sugar
beet varietics (combined over 2003/2004 and 2004/2005 scasons).

. Purity % Impurities (mg/100g, beet)
Tre ‘ Mean K [ I Na a-amino nitrogen
B T v Mcan v Mean Mean
VI V_z V_; V1 i A% 1 l V_‘ i Vi 1 ¥ by V5 vl Vz VS

Control |91.16 |91.80 [91.79[91.58 | 481 | 441 | 4.83 | 4.68 | 203 | 215 | 204 [ 207 | 1.62 | 1.51 | 1.73 | 1.62
wtMey  [90.66[924319224]92.11] 467 | 434 [ 470 1457 [ 190 ] 203 1 1.96 | 1.96 | 1.60 | 1.47 ; 1.68 | 1.58
wtMeis [91.66 (9301 {9278 92.73| 451 | 422 | 456 ; 443 | 177 | 185 | 185 | 1.82 | 155 | L41 | L71 | 1.56
NogtMeye |92.39|93.06 93.06192.84 | 4.57 | 424 | 4.59 | 4.47 | 1.80 | 1.88 | 1.87 | 1.85 | 1.59 | 1.40 | 169 | 1.56
wtMe, [92.17(92.71[92.78]92.58] 463 | 431 | 467 ] 453 | 178 [ 182 | 180 | 1.80 | 1.58 | 139 | 1.71 | 1.56
wtMeys |92.76 9334 (93.42(93.07] 466 1 439 1 473 1 459 | 180 | 1.85 | 1.81 | 1.82 ) 1.59 | 141 | 1.58 | 1.53
stMess [92.90 [93.4593.5793.31( 4.54 | 423 | 457 | 445 [ 160 | 161 [ 165 | 1.62 | 143 | 1.33 | 1.52 | 1.43
uetMes |91.95]92.64{92.59192.39] 4.77 [ 455 | 484 ] 472 | 194 [ 202 | 196 [ 197 | 1.70 | 1.47 | 1.68 | 1.62
netMes [92.53[93.19192.94192.99 | 468 | 441 1 470 | 4.59 [ 176 | 179 [ 184 | 1.79 | 1.51 | 138 | 1.56 | 148
wtMeyy |93.03[93.32193.1793.18| 4.65 | 434 | 468 | 456 | 1.77 | 1.78 | 181 | 1.78 | 149 | 1.38 | 1.56 | 1.48

Mean (9230929019283 - 4.65 | 434 | 1.69 - 1.81 | 1.88 | 1.86 - 1.56 { 1.41 | 1.63
S.D at 0.05 V (A) 0.24 N.§ N.S N.S
N+Me (B) 0.32 0.16 N.5 0.19
AxB N.S N.S N.S N.§
Vi Del 93 V, Kawamera V; Oscar poly
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Table (4): Effect of foliar application with nitrogen and methano! on some
technological parameters (mg/100g.beet) in root of some sugar beet

| Controt

N, tMe,
N, tMe,

| NotMe,

: N +Me,
N_+Me
N,

" B

Me

LSDat0.05V (A)
N+Me (B)

(T . R L S _
Vi Del 939 V; Kawamera V; Oscar poly

Three sugarbect varieties under this investigation significantly varied for
sugar lost to molasses, extractable sugar and alkalinity coefficient, in response to
nitrogen fertilizer applications combined with methanol as foliar application.
Also, it was observed from data in Table (4) that Kawamira variety gave a lower
value for sugar lost 10 molasses(1.72) and alkalinity coefficient (4.00), but a
higher value for extractable sugar content (16.95) compared with the two other
varicties (Del 939 and Oscar poly).

The interaction effect between nitrogen fertilizer applications, combined
with methanotl as foliar application and sugarbeet varieties, significantly affecicd
the sugar lost to molasses and extractable sugar, but it was insignificant for
alkalinity cocfficient. So, it was suggested to use Kawamira variety and nitrogen
fertilizer application at 90 kg N/fed. combined with 30% methanol, to increase
the extractable sugar and reduce sugar lost to molasses and alkalinity cocfTicient.

5-Yield components and sucrose content in sugarbeet plant:

Data in Table (5) showed that root, top and sugar yields (ton/fed), as well
as sucrose content, in beet roots were significantly affected by mitrogen fertilizer
application, combined with mecthanol as foliar application. The treatments of [ 10
kg N/ifed + 30% methanol and 90 kg Nffed + 30% mecthanol significantly
surpassed all the treatments for roots, tops and sugar yields and sucrose content,
respectively. Lower values were obtained by top dressing with solid urea for such
criteria. Czuba (1994) and Witek (2000) obtained similar resuits.

Sugarbeet varieties significantly varied concerning root and top yields
(tons/fed), as well as sucrose percentage (Table, §5). Maximum values were
produced for the previous characters were obtained by Kawamira variety, and
minimum values were produced by Del 939 variely.



Table (5): Effect of foliar application with nitrogen and methanol on yields (ton/fed) and sucrose (%) of some sugar beet
varictics (combined over 2003/2004 and 2004/2005 seasons),

Root vield

Treatment

Vi

Vs,

V;

Mean

Top vield

Mean

Vi

v,

V;

Sugar vield

v,

V;

Vs

Mean

Sucrose%

Vi

v:

Vs

Mean

Control

24.38

26.30

25.55

2541

6.93

7.96

7.45

7.45

3.53

4.33

3.83

3.90

14.72

16.45

15.00

15.39

N-,v."‘M(‘o
NootMeys
Nn'.‘MC_m

25.06
2523
26.07

27.28
28.20
2848

26.08
27.08
2745

26.14
26.84
2133

177
814
8.63

8.35
8.70
9.10

789
.17
8.94

8.00
8.34
8.89

3.80
4.04
4.26

.73
5.15
5.25

4.06
439
4.67

4.20
4.53
4.73

15.15
16.03
16.35

17.33
18.26
18.47

15.57
16.22
17.00

16.02
16.84
17.27

Nyot+Me, s
N,¢+Me_;.

25.50
26.76
27.33

27.84
28.20
28.90

27.25
27.60
28.27

26.86
27.50
28.17

793
8.59
9.18%

8.77
947
10.12

832
892
9.67

8.34
8.99
9.66

104
1.46
1.76

4.90
5.25
5.59

143
491
5.17

4.46
4.87
5.17

15.86
16.71
17.40

17.60
18.60
19.33

16.27
17.78
18.29

16.58
17.70
18.34

NuetMeg
NpotMes
N .+Me,.

26.25
26.60
27.05

28.06
28.58
29.18

27.90
2833
28.90

27.49
27.84
28.38

840
9.07
9.74

9.38
10.12
10.81

9.09
9.87
10.51

8.95
9.69
10.35

4.25
142
4.83

5.09
532
543

470
+.80
5.02

4.68
485
5.09

16.20
16.62
17.84

18.13
18.62
18.96

16.83
16.96
17.37

17.05
17.40
18.06

Mean

L.S.D at 0.05

V; bel 939

26.02

28.10

(A)

N+Me (B)
{AxB)

27.44

0.54
0.29
N.S

8.44

9.28

8.88

V¥, Kawamera

0.61
o
0.024

4.24

5.10

4.60

0.18
0.10
N.S

16.29

V; Oscar poly

18,18

16.73

0.82
0.14
N.S
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Concerning the interaction effect between nitrogen fertilizer applications,
combined with methanol and sugarbeet varieties, there was a significant effect only
for top yield. However, it was insignificant for root and sugar yields and sucrose%.
Maximum root and top yields were obtained when using nitrogen fertilizer
applications at 110 kg N/fed, combined with 30 % methanol as foliar application.
Maximurn sugar yield and sucrose content were obtained when using and nitrogen
fertilizer applications at 90 kg N/fed, combined with 30 % methanol as foliar
application (Table 5). Similar results were obtained by Panella ef af (2000).

It could be concluded that the promising treatment for increasing sugar
was treating Kawamira sugarbeet variety with nitrogen fertilizer application at 90
kg N/fed, combined with 30 % methanol as foliar application.
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