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Abstract

Two field trials were carried out at Mattana Agricultural
Research Station, Qena Governorate in two successive growing
seasons (2004/2005 and ,2005/2006) to evaluate the performance
of four sugar cane varieties (G.T 54-9, ph.8013, G95-19 and F.161)
under three biofertilization treatments (Cerealin, Azotobacter and
Azospiriflurm) and three seeding rates, i.e. 8400, 12600 and 16800
of 3- budded cane cuttings arranged in 1, 1.5 and 2 rows,
respectively. A split-spiit plot design with three replications was
used in both seasons, the three biofertilizers treatments were
‘allocated in main plots, while the three seeding rates were
distributed in the sub plots and the four varieties were randomly
distributed in the 2™ order plots.

The results indicated that bacterial inoculation of sugarcane
signifi cantly impraved. statk height, purity percentage and sugar
" recovery, number of millable cane/fed cane yield in both seasons.

" However, bacterial inoculation significantly improved stalk diameter
and - sucrose ;in ‘the second season only. Inoculation with
Azotobacter gave the highest values of cane and sugar yields and
sugar recovery %.

Planting sugarcane using. 16800 cane setts/fed in two rows
attained significantly higher stalk heught, purity percentage, number
of millable caneffed and cane yield 'in both seasons. Whereas,
sucrose and sugar yield were insignificantly affected by seed rate in
both seasons. However, seed .rate significantly affected stalk
diameter and sugar recovery% in the second season only.The
results “indicated ‘that the tested sugarcane varieties' differed
significantly in all traits under study. G.T 54-9 variety recorded the
highest sucrose and purity percentages and sugar recovery%.

- 'while, P.h 8013 variety surpassed all varieties in cane and sugar
yields. The effect of the 1< order and 2™ interactions on all studied
traits were insignificant in both seasons.

INTRODUCTION

Sugarcane (Saccharum officinarum L.) is the world's most important sugar crop.

Because of its long growing season and high maximum growth rate, sugarcane has
large nutrient requirements of which nitrogen is the most important (Fageria et al,
1997). Biofertilization has long been served to decrease the environmental pollution
caused by the high doses of N fertilizer of sugarcane fields. Biofertilizers which provide
up to 80% of the host plant's nitrogen requirement promote rooting and improve
sugarcane growth by direct effects on metabolic processes, in addition to their role in
N, fixation. Biofertilizers also have an important role in the utilization of N by
sugarcane through higher biological N fixation and increasing the availability and
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uptake of N. The economical advantages of biofertilizers in sugarcane N nutrition were
reported by many workers. Thakur and Singh (1996) studied the effect of bio-
fertilizers (Azotobacter chroococcum and Azospirillum brazilense), they found that
there was an increase in cane and sugar yields compared with nitrogen fertilizers
alone and cane juice quality was significantly improved with bio-fertilizers. Osman
(2000) showed that inoculating sugarcane with bio-fertilizers affected significantly
stalk height, stalk diameter, number of millable canes (thousand/fed), net cane yield
and sugar yield (ton/fed). Also, EI Geddawy et a/ (2003) found that inoculating
sugarcane by Azotobacter or Azospirillum produced significantly the highest values of
cane and sugar yields and sugar recovery%.

Seeding rate plays a distinct role in defining the number of shoots emerged
and mortality. Concerning the influence of seeding rate, El-Shafai (1996) showed that
planting sugarcane with two rows of cane sets (50400 buds/fed) significantly
increased stalk height but decreased its diameter compared with planting 1.5 rows
(37800) buds/fed). Zahoor et al (1997) planted suga.nzne at a density of 30000,
40000 or 50000 sets/ha. They showed that sugar yield was highest with 40000
sets/ha, while juice quality (pol, purity and sugar content) were not affected by plant
density. Bull et a/ (2000) mentioned that the theory behind high density planting
(HDP) is based on the fact that current crops intercept less than 60% of the solar
radiation available during the season. They added that HDP significantly increases light
interception in the period prior to canopy closure and can also make better use of
available water and nutrient resources during this period suggesting that close rows
have the potential to increase crop yield of cane per hectare. However, Avtar et al.
(2001) grew sugarcane at seeding rates of 50000 and 75000 three-budded seeding
sets/ha. They revealed th& higher cane yield was obtained at a seeding rate of 50000
compared to 75000 three-budded sets/ha. Shahid et a/ (2001) studied the effect of
different planting densities (100, 150, 200 and 250 thousand buds/ha) on vyield of
sugarcane. They found that increasing planting rate gave higher cane yield. El-Sogheir
and Mohamed (2003) and Ahmed (2005) studied the effect of two seed rates of 1.5
and 2.0 rows of cane cuttiﬁgs. They found that plénting sugarcane using 16800 cane
setts/fed. in two drills attained significantly higher number of millable stalk/m?, cane
and sugar yields compared with 12600 -cuttings/fed. Higher values of stalk height,
number of millable canes/m2 and purity percentage were significantly obtained by
planting 2 drills. On the contrary, thicker stalks were produced in case of using 16800
cane setts/fed.

In Egypt, Yousef et al (1998) observed wide variation in sucrose, purity and
sugar yield among varieties. Moreover, Yousef et al. (iOOO) revealed that sugarcane
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varieties differed significantly in millable cane length, diameter and cane yield. Ahmed
(2000) evaluated five sugarcane genotypes (G.85-37, G.84-47, F.153, G.75-368 and
G.87-55) compared with the commercial variety G.T. 54-9. He found that the tested
cane varieties were significantly different in cane and sugar yields. Mohamed and
Ahmed (2002) obtained significant differences among the studied cane varieties in
stalk height, diameter and net cane and sugar yields. Ahmed (2003-a) revealed that
the promising sugarcane varieties G.95-19, G.95-21 and ph.8013 differed markedly in
millable cane height, diameter, sucrose% and sugar yield. He mentioned that the
differences among varieties could be to the relative importance of gene make-up.

MATERIALS AND METHODS

Two field trials were carried out at Mattana Agricultural Research Station, Qena
Governorate in two successive seasons (2004/2005 and 2005/2006) to find out the
response of four sugar cane varieties(G.T 54-9, ph.8013, G95-19 and F.161) to three
bio-fertilizer sources (Cerealin, Azotobacter and Azospinillum) at the rate of 1.5kg/fed
per each and three cutting seeding rates, 8400, 12600 and 16800 of 3- budded cane
cuttings and arranged in 1, 1.5 and 2 rows, respectively. A split-split plot design with
three replications was used in both seasons, where the three biofertilizers were
allocated in main the plots, while the three seeding rates were distributed in the sub
plots and the four varieties were randomly distributed in the sub-sub plots. Plot area
was 42m? (including 7 rows of 1m apart and 6m in length). Soil mechanical analyses
of the experimental site showed that 29.4% sand, 10.4% silt and 59.6% clay. The soil
texture is clay loamy. Som chemical parameters of soil were 74, 11.7 and 210 ppm of
N, P and K respectively, pH was 7.6. Planting took place in the 2™ week of March,
while harvesting was done at age of twelve months, in both seasons. Urea (46%N)
was applied in two equal doses by rate 210Kg/fed. The first dose was applied after
two months from planting and the second one was added one month later. Other
agricultural practices were practiced as recommended by Sugar Crops Research
Institute.

The recorded data:

At harvest, twenty millable canes from each plot were randomly collected to
determine the following traits:

1

Stalk height (cm) was measured from soil surface up to the top visible dewlap.
Stalk diameter (cm) was measured at the middle part of the stalk.

Sucrose percentage in cane juice was determined using Saccharemeter
according to A.0.A.C. (1995).

4. Purity percentage was calculated according to the following equation:

Purity % = (sucrose % / Brix %) x100.

Where: Brix percentage (total soluble solids %) in juice was
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determined using Brix Hydrometer standarized at 20 °c).
5. Number of millable canes (thousand/fed) were counted.
I 6. Sugar recovery percentage was calculated as follows:
Sugar recovery % = Richness% x Purity%
Where: Richness = (Sucrose in 100g X factor)/100.
Factbr = 100- [fiber % + physical impurities% + percent water
free from sugar].
7. Cane yield (ton/fed). The millable canes of the three guarded rows from
I each treatment were harvested, topped, cleaned, weighed and cane
yield (tons/fed) was determined.
_ 8. Sugar yield (tons/fed) was calculated as follows:
Sugar yield (tons/fed) = cane yield (tons/fed) x sugar recovery%.
The recorded data were statistically analyzed according to Snedecor and
Cochran (1981).

RESULTS AND DISCUSSION

1- Stalk height:

The results in Table (1) cleared that biofertilizers had a significant effect on stalk

height in both seasons. Inoculating sugarcane cuttings with Azotobacter gave the
highest mean value of stalk height (282.4, 285.9cm) over Cerealin (271.4, 272.5cm)
or Azospirillum (264.2, 263.1cm) in both seasons. This result is in accordance with
that reported by Osman (2000).
The seeding rate had a significant effect on stalk height in both. seasons. Increase of
seeding rate to 37800 buds/fed (1.5 rows of cane cuttings) and 50400 buds/fed (2.0
rows of cane cuttings) led to an increase in stalk height in both seasons, compared
with planting 25200 buds/fed (1.0 row of cane'cuttings). The increase in plant height
actompanying the increase of seeding rate could be attributed’ to the fact that
increasing planting density led to an increase in competition among plants for ‘solar
radiation leading to the elongation of internodes. This result is in Harmony with that
reported ‘by El-Shafai (1996), El-Sogheir ‘and Mohamed (2003). The results ‘showed
that the tested sugarcane varieties differed significantly in stalk height. It was noticed
that G.T. 54-9 variéty attained the highest value of stalk height over the other
varieties'in the two seasons. While, G. 95-19 variety recorded the lowest value of this
trait. The differences among cane varieties could be due to their gene make-up effect.
This result is in line with those found by Yousef et a/ (2000), Mohamed and Ahmed
(2002) and Ahmed (2003-a). '

The first and second order interactions between studied factors were
insignificant with respect to stalk height in both seasons.
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Table 1, Stalk height (cm) of the four sugarcane varieties as affected by biofertilizers
and seeding rates. ' ; :

Season 2004/2005 Season 2005/2006

Seeding .
Bio- - . Varieties
& rates )
Fertllizers Gt54- | Ph. | G.95- ) Gt54- | Ph. .| G.95-
: (Buds/fed) Fi61 | Mean * F161 | Mean
49 8013 | 19 9 8013 | 19

25 200 284.5 | 267.3 | 245.6 | 255.6 | 263.3 | 289.6 | 266.7 | 249.4 | 253.7 | 264.9

37800 289.6 | 278.4-| 254.7 | 267.1 | 272.5 | 297.2 | 275.7 | 256.5 | 261.4 | 272.7

Cerealin 54 400 297.5 | 284.5 | 259.8 | 272.3 | 278.5 | 299.7 | 282.6 | 261.7 |.275.5 | 279.9

Mean .| 290.5 | 276.7 | 253.4 | 2650 | 2714 | 295.5 | 275.0 | 255.9 | 263.5 | 272.5

25200 | 2934 | 2826 | 2553 | 264.8 | 274.0 | 302.5 | 284.5 | 2537 | 269.7 | 2776

37800 . | 306.7 | 291.5 | 263.8 | 271.2 | 283.3 | 3104 | 290.4 | 267.3 | 274.5 | 285.6

Azotob-
o .of'54400¢ | 313.5 | 298.2 | 2694 | 278.3 | 289.9 | 317.2 | 303.4 | 274.6 | 282.6 | 294.5 |
acter
S| Mean 304.5 | 290.7 | 262.8 | 271.4 | 282.4 | 3100 | 292.7 | 265.2 | 275.6 | 285.9
25200 | 272.8 | 261.4 | 242.1 | 247.5 | 256.6 | 276.5 | 259.5 | 240.5 | 2456 | 255.5
! | 37800 | 2815 | 272.8 | 252.0 | 253.3 | 264.9 | 282.8:| 272.5 | 248.6 | 251.7 | 263.9
. Azospir- .
) . 54400 | 287.1 | 280.7 | 257.5 | 261.5 | 271.7 | 291.5 | 278.3 | 251.4 | 258.4 | 269.9
illum
Mean 280.5 | 271.6 | 250.5 | 254.1 | 264.2 | 283.6 | 270.1 | 246.8 | 251.9 | 263.1
Mean 291.8 | 279.7 | 255.6 | 263.5 | 272.6 | 296.4 | 279.3 | 256.0 | 263.7 | 273.8
L.S.D. at 5% level for:
Bio-fertilizer (A) 5.97 6.30
Seeding rate (B 5.92 5.30
Sugarcane varieties(C) . 843 8.44
(A) x(B) - N.S N.S
(A) x(C) N.S N.S
(B) x (C) N.S N.S
(A) x (B) x (C) W e N.S N.S

2- Stalk diameter:
Data presented in Table (2) showed that the stalk diameter was significantly affected
by biofertilizer in the second season only. Azotobacter treatment was the superior
bacterium, it gave the highest mean values (2.76, 2.79cm) over that inoculated with
Cerealin or Azospirillum in both seasons. This resuit’may'be due to that Azotobacter
could improve sugarcane growth by direct effects on metabolic processes, in addition
' to its role in N, fixation. This result is in accordance with those reported by Osman
(2000). Planting cane with 25200 buds/fed revealed that appreciably and positively
influenced stalk diameter compared with planting 37800 and 54400buds/fed in both
. seasons. However, this effect was significant in the second season only. The thinner
“stalk observed in case of planting double rows is mainly due to the increase in plant
population density leading in turn to an increase in competition among grown cane
plants for light, water and nutrients. This result is in line with that obtained by Ei-
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Shafai (1996) and El-Sogheir and Mohamed (2003). The data showed significant
differences in stalk diameter among the evaluated sugarcane varieties in the two
seasons. The results pointed out that Ph.8013 variety was characterized by the
thickest cane stalk. These are mainly due to the differences in the genetic constitution
of the tested varieties. This results is in agreement with those reported by Yousef et
al. (2000), Mohamed and Ahmed (2002) and Ahmed (2003-a).

Table 2. Stalk diameter (cm) of the four sugarcane varieties as affected by
biofertilizers and seeding rates.

Bio- Seeding Season 2004/2005 Season 2005/2006

Fertilizers rates Varieties

(Buds/fed) | Gt.54- | Ph. | G.95- | F161 | Mean | Gt.54- Ph. | G.95- | F161 | Mean
9 8013 | 19 9 8013 19

25 200 278 | 3.05 | 2.58 | 2.60 | 275 | 272 | 3.07 | 2.56 | 2.62 | 2.74

Cerealin 37 800 269 | 287 | 254 | 252 | 2.66 | 2.62 | 275 | 448 | 2.54 | 2.59

54400 262 | 281 | 250 | 252 | 261 | 2.55 | 269 | 1.41 | 2.51 | 2.53

Mean 270 | 291 | 254 | 255 | 267 | 263 | 2.84 | 2.48 | 2.56 | 2.63

25 200 203 | 326 | 265 [ 271|289 | 291 |[331] 268 | 275 | 2.91

Azotob- 37 800 278 | 3.04 | 254 | 258 | 274 | 277 | 317 | 2.61 | 2.62 | 2.79

acter 54 400 267 | 292 | 252 | 252 | 2.66 | 2.64 | 291 | 2.55 | 2.54 | 2.66

Mean 279 | 307 | 257 [ 260 | 276 | 2.77 | 313 | 261 | 2.64 | 2.79

25 200 268 | 292 | 252 [ 252 | 266 | 261 | 2.75 | 2.44 | 2.50 | 2.57

Azospir- 37 800 257 | 281 | 249 | 245 | 258 | 253 | 2.62 | 2.50 | 2.43 | 2.49

illum 54 400 254 | 274 | 243 | 243 | 2.54 | 2,51 | 257 | 2.37 | 2.38 | 2.45

Mean 260 | 282 | 248 [ 247 | 259 | 2.55 | 2.65 | 240 | 2.44 | 2.51

Mean 270 | 294} 253 | 259 | 2.68 | 2.65 | 2.87 | 2.50 | 2.54 | 2.64
L.S.D. at 5% level for: .
Bio-fertilizer (A) N.S. 0.11
Seeding rate (B N.S. 0.09
Sugarcane varieties(C) v 0.19 0.12
(A) x(B) N.S N:S
(A) x(C) N.S N.S
(B) x(C) N.S N.S
(A) x (B) x (C) N.S N.S

Stalk diameter were not significantly affected by the first and second orders
interactions in both seasons.
3- Sucrose percentage:
Table (3) illustrate the effect of inoculation with biofertilizer on sugar percentage. Data
showed that the sugar percentage was significantly affected by biofertilizer in the
second season only. Inoculation sugarcane cuttings with Azotobacter bacteria
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recorded the highest sucrose percentage (18.72%, 18.61%) in both seasons. However
this increase in sucrose percentage did not reach the level of significant in the first
season. These results are in line with those outlined by Thakur and Singh (1996). On
the other hand, sucrose percentage was not significantly affected by the used seeding
rates in both seasons. This agreement with those reported by Zahoor et a/. (1997) and
Ahmed (2005). However the evaluated sugarcane varieties revealed different
significantly in sucrose percentage in both seasons. The variety G.T. 54-9 surpassed
the other vaﬂeﬁés and markedly recorded the highest sucrose percentage (19.01%)
and (18.79%) in the first and second seasons respectively. While F.161 variety was
inferior to the other two varieties in sucrose percentage (17.58% and 17.35%) in the
first and second seasons respectively. The variation among sugarcane varieties in
sucrose percentage could be attributed to their genetic structures. Differences among
cane varieties in sucrose percentage were reported by Yousef et a/. (1998) and Ahmed
(2003-a).

The first and second order interactions between factors under study were
insignificant with respect sucrose percentage in both seasons.
Table 3. Sucrose percentage of the four sugarcane varieties as affected by bio

fertilizers and seeding rates.
Season 2004/2005 | Season 2005/2006
Seeding
Bio- Varieties
rates
Fertilizers GL.54- Ph. G.95- Gt.54- Ph. G.95-
(Budsffed) F161 | Mean F161 | Mean
9 8013 | 19 9 8013 | 19

25200 19.15 | 18.82 [ 17.91 | 17.55 | 18.36 | 19.21 | 18.85 | 18.21 | 17.51 | 18.45
37 800 18.85 ( 18.73 | 17.67 | 18,32 | 1839 | 18.72 | 18.65 | 18.11 | 17.28 18.19
Cerealin 54 400 18.71 | 18.50 | 17.42 | 17.20 | 17.96 | 1836 | 18.51 | 17.87 | 17.18 | 17.98
Mean | 18.90 | 18.68 | 17.67 | 17.69 | 18.24 | 18.76 | 18.67 | 18.06 | 17.32 18.21
25200 19.73 [ 19.17 | 18.15 | 17.83 | 18.72 | 19.56 | 19.11 | 18.87 | 17.77 | 18.83
37 800 19.46 | 18.68 | 18.85 | 18.51 | 18.87 | 19.18 | 18.87 | 18.61 | 18.02 | 18.67

Azotob-
b .54 400 19.15 | 18.92 | 18.80 | 17.35 [ 18.56 | 18.85 | 18.65 | 18.55 | 17.22 | 18.32
Mean 19.45 | 18.92 | 18.60 | 17.90 [ 18.72 | 19.20 | 18.88 | 18.68 | 17.67 | 18.61
25 200 18.83 | 18.98 | 17.50 | 17.27 | 18.14 | 18.92 | 18.08 | 17.85 17.22 | 18.02
. 37 800 18.65 | 18.25 | 17.18 | 17.15 | 17.81 | 18.35 | 17.91 | 17.38 | 17.02 | 17.67
A:T:: 54 400 l8.?7 18.11 | 17.10 [ 17.11 | 17.72 | 17.92 | 17.52 | 17.21 | 16.95 | 17.40
Mean 18.68 | 18.45 | 17.26 [ 17.18 | 17.89 | 18.40 | 17.84 | 17.48 | 17.06 | 17.69
Mean 19.01 | 18.68 | 17.84 | 17.58 | 18.28 | 18.97 | 18.46 | 18.07 17.35 | 18.17
L.S.D. at 5% level for: .
Bio-fertilizer (A) ' N.S. 0.57
Seeding rate (B N.S. N.S.
Sugarcane varieties(C) 0.72 0.60
(A) x(B) N.S N.S
(A) x(C) N.S N.S
(B) x(C) N.S NS

(A) x (B) x (C) N.S N.S
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4- Purity pei-éenta'ge:'

The purity percentage was significantly affected by inoculating of sugarcane cuttings
in both seasons. Inoculation with Azatobactergave the highest mean values of purity
percentages in the both seasons (80 85%, '81. 92%) compared with Cerealin or
Azospirillum.  Similar results were obtained by Thakur and Singh (1996). Data
illustrated in Table (4) revealed that sngmf cant differences in juice purity percentage
Results indicated that planting sugarcane using 8400 (1.0 row), 12600 (1.2 rows) or
16800 (2.0°rows) of cane cuttings/fed had significant effect on purity percentage in
the both seasons. However, planting sugarcane using 1.0 drill recorded higher purity
percentage compared with 1.5 and 2.0 drills of cane cuttings in both seasons. This
result is in accordance with that reported by Zahoor et a/. ( 1997) and Ahmed (2005).

Table 4. Purity percentage of the four sugarcane varieties as affected by bio fertmzers
and seeding rates.

Bio- Seeding Season 2004/2005 I Season 2005/2006

Fertilizers rates Varieties

(Buds/fed) | GtS4- | Ph. | G95- | FI61 | Mean | Gts4- | Ph. | G.95- | Fi61 | Mean
9 ls0m3| 19 _ 9 [803| 19

25 200 84.87 | 80.25 | 83.72 | 73.70 | 80.64 | 84.65 | 79.87 | 84.41 | 76.20 81.28

Cerealin 37800 | 82.42 | 79.60 | 81.82 | 71.92 | 78.94 85.17 78.11 | 83.50 | 74.35 80.28

54 400 83.35 | 78.77 | 79.75 | 71.17 | 78.26 | 84.72 | 77.75 | 82.81 | 73.65 79.58

Mean 83.55 | 79.54 | 81.76 | 72.26 | 79.28 | 84.85 | 78.58 | 83.36 | 74.73 80.38

25 200 83.73 | 81.50 | 85.54 | 75.80 | 81.64 | 84.12 82.62 | 86.23 | 78.18 | 82.79

Azotob- 37800 | 86.11 | 80.17 | 84.22 | 74.41 | 81.23 | 86.76 | 81.11 | 85.11 75.23 | 82.05

Acter 54400 | 82.57 | 79.85 | 82.81 | 73.44 79.67 | 85.15 | 79.85 | 84.10 | 74.55 | 80.91

Mean 84.14 | 80.51 | 84.19 | 74.55 80.85 85.34. 81.19 | 85.15 | 75.99 | 81.92

25200 | 85.18 | 79.31 | 83.31 | 72.81 | 80.15 | 82.93 | 78.66 | 82.62 75.51 | 79.93

Azospir- 37 800 84.21 | 78.82 | 82.20 | 74.53 | 79.19 | 83.24 | 77.81 | 81.41 72.68 | 78.79

Muro. | 54400 | 83.11 | 78.70 | 80.10 | 70.75 | 78.17 | 83.07 | 77.12 80.65 | 71.40 | 78.06

Mean 84.17 | 78.94 | 81.87 | 71.70 | 79.17 | 83.08 | 77.86 | 81.56 | 73.20 78.93

'+ Mean - ' - | 83.95 | 79.66 | 82.60 | 72.84 | 79.77 | 84.42 | 79.21 | 83.35 | 74.64 | 80.41
LS.D. ats%levelf?r @ Joe AOU SR G e b oun b A A 3% :
Bio-fertilizer (A) 0.69 3 0.74
Seedingrate (8 ¢ - ¢ P gy 063
Sugarcane varieties(G)i i * 1 Lt 1.06 111
(A) x(B) ¢ ; NS : N.S
(A) x(©) ) ) NS g & N.S
(B) x(C) NS ) NS

(A x (B) x(C) NS . NS
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Data in Table (4) point out.that the evaluated sugarcane varieties ‘differed
significantly in.juice purity -percentage in both seasons. Sugarcane variety G.T.54-9
attained the highest mean value of purity percentage (83.95%, 84.42% in both
seasons. respectively) compared with the other varieties. This result may be due to
higher sucrose percentage recorded by this variety (Table 3). Meantime, variety F.161
recorded the lowest value of this trait in the two seasons. These results are in
agreement with that mentioned by Yousef et a/. (1998).

! _The first and second order interactions between factors under study were
insignificant wifh respect purity percentage in both seasons.
5- Sucrose recovery pei-centage:

A significant effect on sugar recovery percentage by biofertilizer in both seasons.
Inoculation of sugarcane cuttings with Azotobacter treatment gave the highest values
of.sugar recovery percentage in both seasons compared with Cereafin,or Azospirillum.'
This result is in line with those outlined by Thakur and Singh (1996) and El Geddawy
et a/(2003).

Table 5. Sucrose recovery percentage of the four sugarcane varieties as ‘affected
biofertilizers and seeding rates. '

Bio- Seeding Season 2004/2005 Season 2005/2006

Fertilizers rates Varieties
(Buds/fed) | Gt.54- [ Ph. | G.95- | F161 | Mean | Gt.54- | Ph..| G.95- F161 | Mean
9 8013 19 9 8013, | 19

25200 13.15 | 12.39 | 12.13 | 1049 | 12.04 | 13.16 | 1233 | 12.46 | 10.80 | 12.19

Cerealin [~ 37800 | 1258 | 12.21 | 11.70 | 10.67 | 11.79 | 1200 | 10.95 | 1226 | 10.40 11.88

© 54400 1261 | 11.96 | 11.26 | 9.93 | 1144 | 12.60 | 11.79 | 11.90 | 10.26 .._11.64

Mean | 12.78 | 12.19 ['11.70 | 10.36 | 11.76 | 12.89 | 12.03 | 12.21 | 10.49 11.96

25 200 13.37 | 1282 | 12.58 | 10.94 | 1243 [ 13.13 | 1294 | 13.18 | 11.25 | 12.67

Azqtob- 37 800 13.56 | 12.26 | 12.85 | 11.17 | 12.46 | 13.47 | 12.56 | 12.82'{ 10.98 | 12.46

Acter 54 400 12.80 | 12.38 | 12.61 | 10.31 | 12.03 | 13.01 | 12.21 | 12,63 |- 10.41 .| 12.06

Mean 13.24 | 12.49 | 12.68 | 10.81 | 12.30 | 13.26 | 12.57 | 12.88 | 10.88 | 12.40

25 200 13.00 | 12.33 | 11.80 | 10.18 | 11.83 [ 12.70 | 11.65 | 11.94 | 10.53 | 11.71

Azospir- ["37800 | 1271 | 11.77 | 11.45 | 9.93 | 1147 | 12.38 | 1143 | 11.45 | 10.01 11.32

Tlium 54400 1251} 11.69 | 11.08 | 9.81 | 11.27 | 12.05 | 11.07 | 11.24 | 9.81 | 11.04

Mean 12.74 | 1193 | 1144 | 9.97 | 11.52 | 1238 | 11.39 | 11.54 | 10,12 | 11.36

Mean 12.92 [ 12.20 {.11.94 { 10.38 | 11.86 | 12.84 | 11.99 | 12.21 | 10.49 [ 11.89

LS. at 5% level for: - o g
Bio-fertilizer (A) y 051 ' 0.32
Seeding rate (B N.S. ' 0.81
Sugarcane varieties(C) - 0.44 0.40
@) x(B) NS NS
) x(0) NS NS
8) x(0) NS NS

(A)x (B) x (C) N.S N.S




596 BIOFERTILIZATION AND SEEDING RATE EFFECT ON SUGARCANE

Data in Table (5) showed that sugar recovery percentage was significantly
affected by the studied seeding rates in the second season only. Planting sugarcane
using the lowest seeding rate (25200 buds/fed) gave the highest mean value of this
trait. The lowest sugar recovery percentage was obtained from sugarcane planted with
(50400 buds/fed). This result is in accordance with those repdrted by Ahmed (2005).

Results obtained in Table (5) that the Evaluated sugarcane varieties revealed
differed significantly in sugar recovery percentage in the two seasons. Sugarcane
variety G.T.54-9 attained the highest value of sugar recovery percentage (12.92%,
12.84% in both seasons. respectively) while, variety F.161 recorded the lowest value.
This result is probably due to higher values of sucrose and purity percentages
recorded by G.T.54-9 and lower one of F.161 variety (Table 3, 4). These results are in
line with those outlined by Ahmed (2003-a).

Sugar recovery percentage were not significantly affected by the first and second its
interactions in both seasons.
6- Number of millable cane/fed:

Data in Table (6) show significant for biofertilizers on number of millable
cane/fed in both seasons. Where was significant increase in this trait resulted from
using Azotobacter compared with Cerealin or Azospiriflum. The number of millable
cane/fed was significantly affected by the studied seeding rates. Growing sugarcane
using two rows (16800 cane cuttings/fed) attained markedly higher number of millable
cane/fed compared with 1.0 and 1.5 rows (8400 and 12600 cane cuttings/fed) in both
seasons. This result is probably due to higher planting bud density (50400 buds/fed)
in case of 2.0 rows as compared with 1.0 and 1.5 rows (25200 and 37800 buds/fed).
Similar results were obtained by Osman (2000) and El-Sogheir and Mohamed (2003).
The evaluated sugarcane varieties showed different significantly in number of millable
cane/fed in both seasons. Sugarcane variety Ph.8013 exhibited a significant superiority
over the other varieties. The relative advantage of Ph.8013 variety in respect with
cane number is due to that millable cane number is mainly affected by genetic make-
up. While the lowest value of this trait was recorded by G.95-19 variety. This finding is
in according with those by Yousef et a/. (2000).

The first and second order interactions between factors under study were
insignificant with respect number of millable cane/fed in both seasons.
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Table 6. Number of millable cane/fed of the four sugarcane varieties as affected by
biofertilizers and seeding rates.

Bio- Seeding Season 2004/2005 Season 2005/2006
Fertilizers rates varieties
(Buds/fed) | Gt.54- Ph. G.95- | F161 | Mean | Gt.54- Ph. G.95- | F161 | Mean
9 8013 19 9 8013 19
25 200 46751 | 50411 | 41518 | 44317 | 45749 | 46789 | 51655 | 42810 | 43832 | 46271
Cerealin 37 800 48077 | 51742 | 42718 | 45711 | 47062 | 49520 | 52714 | 43123 | 45116 | 47618
54 400 49852 | 52551 | 43830 | 46411 | 48161 | 50671 | 53435 | 44168 | 46270 | 48636
Mean 48227 | 51568 | 42689 | 45479 | 46991 | 48993 | 52601 | 43367 | 45072 | 47508
25 200 48542 | 51722 | 42633 | 45541 | 47109 | 49622 | 52815 | 43115 | 45156 | 47677
Azotob- 37 800 50357 | 53460 | 43417 | 46375 | 48402 | 51365 | 54127 | 43870 | 47168 | 49132
Acter 54 400 52508 | 55312 | 45105 | 48505 | 50357 | 51844 | 55826 | 45711 | 48865 | 50561
Mean 50469 | 53498 | 43718 | 46807 | 48623 | 50943 | 54256 | 44232 | 47063 | 49123
25 200 44883 | 48552 | 40811 | 42850 | 44274 | 44650 | 48914 | 40721 | 41917 | 44050
Azospir- 37 800 45865 | 50351 | 42131 | 43655 | 45500 | 48150 | 51365 | 41835 | 42865 | 46058
Tllum 54 400 47750 | 51865 | 43641 | 45321 | 47144 | 48356 | 51893 | 43115 | 44723 | 47021
Mean 46166 | 50256 | 42194 | 43942 | 45639 | 47052 | 50724 | 41890 | 43175 | 45710
Mean 48287 | 51774 | 42867 | 45409 | 47084 | 48996 | 52527 | 43163 | 45103 | 47448 I
L.S.D. at 5% level for:
Bio-fertilizer (A) 824.97 881.80
Seeding rate (B 804.17 876.00
Sugarcane varieties(C) 810.83 1103.30
(A) x(B) N.S N.S
(A) x(C) N.S N.S
(B) x(C) N.S N.S
(A) x (B) x (C) N.S N.S

7- Cane yield (ton/fed):

The cane yield showed significant influence by biofertilizer treatments in the
both seasons, Table (7). In general, sugarcane cuttings inoculated with A-tobacter
resulted in increasing the cane yield over that inoculated with Cerealin or Azospirillum.
This result could be attributed to the increased of both height stalk and diameter
(Tables 1 and 2) similar effect was observed in the number of millable cane/fed (Table
6) consequently sugarcane yield. This result is in accordance with those reported by
Thakur and Singh (1996), Osman (2000) and El Geddawy et a/(2003). The significant
differences in cane yield/fed due to the used seeding rates where increasing seeding
rates to 37800 and to 50400 buds/fed led to a gradual increase in cane yield in the
first season, corresponding in the second season. This result could by attributed to the
increase in stalk height (Table 1) and number of millable cane/fed (Table 6) as
seeding rate was increased. This finding was explained by Bull et a/ (2000). who
mentioned that dense population would increase light interception in the period prior
to canopy closure and also make better use of available water and nutrients during
this period, this result is alsc in agreement with that reported by Bull et al. (2000),
Avtor et al. (2001), Shahid et al (2001) and Ahmed (2005).
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Table 7. Cane vyield (ton/fed) of the four sugarcane varieties as affected by
biofertilizers and seeding rates.

Bio- Seeding Season 2004/2005 Season 2005/2006

Fertilizers rates Verieties

(Buds/fed) | Gt.54- | Ph. | G.95- | F161 | Mean | Gt54- | Ph. | G.95- | F161 | Mean
9 8013 19 9 8013 19

25 200 41.58 | 45.62 | 39.72 | 37.30 | 41.06 | 43.17 | 46.17 | 35.52 | 39.50 | 41.10

Cerealin 37 800 44.97 | 47.18 | 41.65 | 39.60 | 43.35 | 45.22 | 47.82 | 40.91 | 41.37 | 43.83

54 400 4642 | 4841 | 42.71 | 41.85 | 44.85 | 47.40 | 49.32 | 41.87 | 43.12 | 45.43

Mean 44.32 | 47.07 | 41.36 | 39.58 | 43.08 | 45.26 | 47.77 | 41.43 | 39.33 | 43.45

25 200 45.72 | 48.35 | 41.86 | 41.92 | 44.46 | 46.21 | 49.60 | 40.75 | 42.35 | 44.73

Azotob- 37800 47.85 | 51.64 | 42.80 | 43.91 | 46.55 | 48.62 | 51.25 | 43.15 | 44.70 | 46.93

acter 54 400 50.27 | 53.82 | 43.45 | 46.52 | 48.52 | 51.73 | 54.71 | 45.60 | 47.51 | 49.89

Mean 47.95 | 51.27 | 42.70 | 44.12 | 46.51 | 48.85 | 51.85 | 44.17 | 43.85 | 47.18

25 200 40.31 | 44.76 | 37.35 | 36.55 | 39.74 | 41.75 | 45.30 | 36.70 | 36.82 | 40.14

Azospir- 37 800 42.61 | 46.32 | 40.55 | 38.36 | 41.96 | 43.15 | 46.81 | 40.20 | 40.21 | 42.59

illum 54 400 43.80 | 48.50 | 41.82 | 41.70 | 43.96 | 45.35 | 47.80 | 41.11 | 42.65 | 44.23

Mean 42.24 | 46.53 | 39.91 | 38.87 | 41.89 | 43.42 | 46.64 | 39.34 | 39.89 | 42.32

Mean 44.84 | 48.29 | 41.32 | 40.86 | 43.83 | 45.84 | 48.75 | 42.65 | 40.03 | 44.32
L.S.D. at 5% level for:
Bio-fertilizer (A) 0.97 1.33
Seeding rate (B 0.86 0.83
Sugarcane varieties(C) 1.10 1.29
(A) x(B) N.S N.S
(A) x(C) N.S N.S
(B) x(C) NS N.S
(A) x (B) x (C) N.S N.S

Data presented in Table (7) showed also that sugarcane varieties differed
significantly in cane yield in both seasons. Sugarcane variety Ph.8013 surpassed the
other varieties in mean values of cane yield/fed (48.29, 48.75 ton/fed in both seasons
respectively). This result may be due to that variety had the highest stalk diameter
(Table 2). Moreover, it could be noted that the superiority of Ph.8013 and G.T.54-9
cane varieties over the other varieties with respect to cane yield/fed is mainly due to
their stalk thickness, consequently it could be assured that this trait is attributed with
gene make-up effect. Meanwhile, F.161 variety produced the lowest cane yield/fed in
the both seasons. This result is in line with those outlined by Ahmed (2000), Yousef et
al. (2000) and Mohamed and Ahmed (2002).

The first and second order interactions between factors under study were
insignificant with respect cane yield in both seasons.
8- Sugar yield:

The results in Table (8) illustrated that sugar yield (ton/fed) was significantly
affected by biofertilization in both seasons. There was a signifi cant increase in sugar
with Azotobacter treatment compared with Cerealin or Azospirilfum treatments in both
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seasons. These results are in line with those outlined by Thakur and Singh (1996),
Osman (2000) and El Geddawy et a/ (2003). In the meanwhile, sugar yield was not
significantly affected by the used seeding rates in both seasons. However, increasing
rates from 25200 to 50400 buds/fed led to a gradual increase in sugar yield in both
seasons. This result is probably due to increase in cane yield as seeding rate' was
increased. The evaluated sugarcane varieties showed differed significantly in sugar
yield/fed in the two seasons. Sugarcane variety Ph.8013 produced the highest mean
values of sugar yield/fed (5.90, 5.88 ton/fed in both seasons. respectively) compared
with the other two cane varieties. This result may be due to that variety had the
highest cane yield/fed. Meanwhile, F.161 variety produced the lowest sugar yield/fed
in the two seasons. These results are.in line with that showed by Ahmed (2000),
Mohamed and Ahmed (2002) and Ahmed (2003-a).

Sugar yleld were not SIgnlf cantly affected by the first and second its interactions
in both seasons.

Table 8. Sugar y|e|d (ton/fed) of the four sugarcane varieties as affected by
biofertilizers and seeding rates.

Bio- Seeding Season 2004/2005 | Season 2005/2006
Fertilizer rate Varieties
(Buds/fed) | Gt.54- [ Ph. | G.95- | Fi61 [ Mean | Gt.54- [ Ph. | G.95- | F161 | Mean
9 8013 | 19 9 8013 | 19

+25 200 546 | 5.66 | 481 | 3.92 | 496 | 569 | 570 | 4.44 | 427 | 5.02
Cerealin 37 800 565 | 575 | 488 | 421 | 512 | 582 | 572 | 5.00 | 430 | 5.21

54400 5.85 | 5.80 | 482 | 414 | 515 | 597 | 581 | 498 | 442 | 5.29

Mean 5.65 | 574 | 484 | 409 | 508 | 583 | 574 | 481 | 433 | 5.18
25 200 6.10 | 6.21 | 525 | 459 | 554 | 6.16 | 642 | 539 | 478 | 5.69

Azotob- 37 800 .6.50 | 6.34 | 549 | 491 | 581 | 655 | 643 | 554 | 491 | 5.86

acter 54 400 644 | 6.67 | 550 | 479 | 585 | 6.71 | 6.68 | 5.77 | 493 | 6.02

Mean | 635 | 641 | 541 | 477 | 573 | 647 | 6.51 | 557 | 4.87 | 5.86

25 200 5.26 | 553 | 441 | 3.73 | 473 | 531 [ 528 | 438 | 3.86 | 4.71

Azospir- 37 800 540 | 546 | 465 | 3.81 | 483 | 535 | 534 | 460 | 403 | 4.82

illum 54 400 547 | 567 | 464 | 409 | 497 | 547 [ 529 | 462 | 4.19 | 4.89
Mean 538 | 555 | 457 | 387 | 484 | 538 | 531 | 453 | 4.03 | 481

Mean 5.79 | 590 | 494 | 424 | 522 | 585 | 5.88 | 4.97 | 4.41 | 5.28

L.S.D. at 5% level for:

Bio-fertilizer (A) ’ 021 3 0.22
Seeding rate (B) N.S N.S
Sugarcane varieties(C) 0.24 0.24
(A) x(B) " NS " N.S
(A) x(©) NS N.S
(B) x(C) N.S N.S
(A) x (B) x (C) N.S N.S

The insignificantly of the first and second seasons and its interactions between
factors under study in all growth and yield attributes clearly indicate that the tested
varieties responded in similar magnitudes to biofertilization and seeding rates.
However, Ph. 8013 was the superior variefy in sugar yield and all of its attributes.
Probably due to having thick stalks with a medium stalk length. The superiority of
Azotobacter inoculums might refer to efficient N fixation which could be attributed to a
more harbouring by the bacteria on sugarcane roots.
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