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EFFECT OF FERTILIZATION ON CHEMICAL COMPOSITIONS

Abstract

The present work was conducted for two successive seasons, i.e.
1996 /1997 and 1997 /1998 at Shandaweel Research Station, Agricul-
tural Research Centre, Sohag Governorate. The aim of the study is to in-
vestigate the effect of biofertlizer on growth characters, chemical com-
ponents, juice quality, yield and yield components of sugar cane
varieties.The experiments included 18 treatments which were the combi-
nation between two sugar cane varieties (G.T.54-9 and G.85-37) and
nine fertilization treatments: 180 kg N /fed.,120 kg N / fed., 60 kg N /
fed., inoculation with Azotobacter +60 kg N /fed., or +120 kg / fed., in-
oculation with Azospirillum +60 kg/fed., inoculation with Azospirillumm
+120 kg / fed., inoculation with Azotobacter only and inoculation with
Azospirillum only.

Azotobacter chrooccocum and Azospirillum brasilense were ob-
tained from soil, water and environmental research institute, agricultural
research center Giza.

Exprimental treatments were arranged in complete randomized
block design with four replications. A combined analysis for the two sea-
son was done. The important results could be summarized in the follow-
ing:

*-Sugar cane varieties had no significant effect on N % Na % , Brix %
and sucrose % , however, K % , purity % ,and sugar recovery were sig-
nificantly affected by the examined varieties. The lower value of fiber
% was recorded with the commercial variety “G.T.54-9”.

“-Application of biofertilizer sources i.e Azotobactor and Azosprillum
with 120 kg.N/fed. improved N % and recorded the lowest value of K
% and appropriate of fiber % . The highest value of sugar recovery
(12.33 % and 12.23)was recorded by applying 180 kg.N /fed. inculat-
ed seed setts by Azotobacter chrooccocum + 60 kg.N /fed respec-
tively, however, effect of nitrogen sources on Na % , K%, Brix %, Re-
ducing sugar % , Sucrose % and purity was insignificant.
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INTRODUCTION

The long term crops like sugar cane requires large amount of nitrogen which rep-
resents 30 to 40 percent of the total cost of cultural practices. Therefore, synthetic
fertilizers play a major role in meeting plant demand for nitrogen. The cost of nitroge-
nous fertilizer increased day after day; hence it becomes imperative to substitute or
decrease nitrogen fertilizer (inorganic nitrogen) by some other cheap and softy sources
which can at least partially, meet the crop requirements. Recently, nitrogen fixation by
microbes in sugar cane fields has been established, which effectively supplement the
need of nitrogen and reduce the cost of production via, reducing doses of nitrogenous
fertilizer. And because it is well Known that there is a close relationships between the
applied quantities of nitrogen element and juice quality , the present work will consider
the relative advantage of the various combinations of nitrogen sources on quality
measurements of two sugar cane varieties. Arvind and Mohan (1990), indicated that
75 % N of recommended dose (112.5 kg N/ha.) either with sett inoculated through
soil application of Azospiriflum or Azotobacter recorded that juice quality was not al-
tered by fertilizer treatments. Hence 25 % of inorganic nitrogen (87.5 kg N/ha.)could
be saved by the use of these bio-fertilizers. Bangar, et al. (1994), mentioned that sug-
ar cane cvs. C0.7318 was given 0-300 kg N/ha. and 0-6 ton press mud cake/ha. or 4
ton press mud + inoculation with Azotobacter 30 and 60 days after planting. They add-
ed that cane quality, Brix %, sucrose %, purity %, sugar concentration, fiber and ash %
decreased with increasing N converse true for increasing press mud cake rate. Muthu-
kumarasamy, et al. (1994), found that when these bacteria were used as a bio-
fertilizer for sugar cane with 50 % reduction in N fertilizer, there was a marginal in-
crease in sugar recovery. Gonzalez, et al. (1995), studied the effect of inoculation with
Azospirillum and three levels of nitrogen in sugar cane (Saccharum offcinarum) C 266-
70 in vitro. They found that culture in presence of 25 % of maximum NH4 and K with
inoculation increased soluble protein content of plantlets by 63.7 % compared with the
average values for other cultures. El-Sayed (1996), noticed that the increase in N level
did not significantly influence N, Na, and K content in stem at harvest. Thakur and
Singh (1996), found that cane juice quality was not significantly affected with bioferti-
lizers. However, they noticed that biofertilizers had an important role in the utilization

of N by sugar cane through higher biological N fixation and increasing the availability
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and uptake of N. Ahmed (1998), demonstrated that sucrose % was significantly affect-
ed by nitrogen levels in second plant crop. Also, found that recieved 210 kg N/fed.,
gave the highest total soluble solids in two plant crops, while in the first ratoon
crop,the highest value was obtained by 180 kg N/fed. Moreover, he added that Brix %
was significantly affected by nitrogen. The highest value was obtained when the plants
received 180 kg N/fed. in the first plant and ratoon crops, while in the second season
plant crop receiving 210 kg N/fed. gave the highest Brix %. On the other hand, he no-
ticed that increasing nitrogen levels significantly increased N %, Na % and K % in stalk
at harvest. El-Sayed (1996), showed that Brix %, sucrose % and sugar recovery % of
F.153 and G.74-96 varieties were not significantly affected. F.153 gave the highest

values of purity, TSS % and lowest reducing sugar.

El-Geddawy et al. (1997), noticed that fiber percentage was significantly affect-
ed by varieties. However, they added that Brix percentage was significantly responded
to varietal differences. On the other hand, they found that the used varieties did not
reach the level of significant in relation to reducing sugar percentage. Ahmed (1998),
demonstrated that G.T.54-9 variety gave the highest values of Brix and sucrose per-
centages in the first plant crop, while, G.75-368 gave the highest sugar recovery per-
centage and in the second plant crop and first ratoon crop. On the other hand, he add-
ed that the highest value of purity percentage was recorded by G.87-55 variety.
Morever, he found that the varieties had significant effect on N% in first plant crop and
ratoon crop, Na% in two plant crops and first ratoon crops and K% in first and second

plant crops in stem at harvest.

MATERIALS AND METHODS

The present work was conducted for two successive seasons, i.e. 1996 /1997
and 1997 /1998 in Shandaweel Research Station, Agricultural Research Center, Sohag

Governorate.

The main object of the present study is to invistigate the effect of biofertlizer
on growth characters, chemical components, juice quality, yield and yield components
of some sugar cane varieties.This experiment included 18 treatments which were the

combination between two sugar cane varieties (G.T.54-9 “the commercial variety” and
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G.85-37 “the new promising variety” ) and nine fertilization treatments: 180 kg N /
fed.,120 kg N / fed., 60 kg N / fed., inoculation with Azotobacter + 60 kg N /fed., in-
oculation with Azotobacter +120 kg / fed., inoculation with Azospirillum +60 kg/fed.,
inoculation with Azospirillumm +120 kg / fed., inoculation with Azotobacter only and

inoculation with Azospirillum only.

Azotobacter chrooccocum and Azospiriflum brasilense were obtained from

soil,water and environmental research institute, agricultural research center Giza.

Exprimental treatments were arranged in complete randomized block design with
four replications. Plot area was 42 m? containing six rows, 7m in length and 1m in
width. planting dates were on the 3'd week of March in both seasons. Each furrow con-
sists of 28 buds. At planting the seed setts were inoculated by the studied biofertilizer
i.e Azospirillum and Azotobacter, using the recommended dose i.e 24 unit /fed. (unit
weight 400g). concerning nitrogen fertilizer the studied doses were applied in two
equal doses in the form of Urea (46.5 % N). The 1%! one after 60 days from planting
and the 2" dose 30 days later. The recommended dose of potassium and phosphorus

(30 kg P,O, and 48 kg k,O/fed.) was added as followed by farmers.

Inoculation technique: According to plot area (42 m?) relative to unit area (1
feddan = 4200 m?2), the biofertilizers (Azotobacter and Azosprillum) were weighted,
mixed with soil of the experimental field and dressed on cane cuttings allocated in the
furrows, and were covered by soil from next ridges. Irrigation took place immediately.

The normal agricultural practicas needed for growing sugar cane plants were followed.
The following characters were estimated at harvest in the stems of sugar cane :

*- Total nitrogen % was determined according to Kjeldahi method as reported in AOAC
(1975).

*- Potassium (K) and sodium (Na) percentages were determined using flame photome-
ter according to the method discribed by Brown and Lilliand (1964).
The next measurements were determined in the sugar cane juice.

*- brix % was measured using brix hydrometer standard .

*- Sucrose % was determined using Sacharameter according to AOAC (1995).

*- Purity % was calculated according to the following equation :
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Purity % = (Sucrose % / Brix % ) x 100
*- Sugar Recovery % was calculated as follows:
Sugar Recovery % = Richness % x Purity %
Wher Richness = (Sucrose in 100 g. x Factor)/100
Factor= 100- (Fiber % +physical impurities % + Percent water free sugar).
*- Reducing sugar % was determined in the extracted juice of cane according to chemi-

cal control of the Egyptian Production Factories( Anonymuos, 1981).
Satistical analysis :

The collected data were subjected to the proper statistical analysis of complete
randomized block design according to snedecor and Chocran (1981). A combined anal-

ysis of the two season data was carried out according to Le Clerg et al. (1962).

RESULTS AND DISCUSSION
1. Nirogen percentage (N%):

The results obtained in Table (1) showed that sugar cane varieties had no signifi-
cant effect on nitrogen percentage in sugar cane stalk at harvest. On the contrary, Ah-
med (1998) found that there was a significant difference for the used varieties on ni-

trogen content in the stalks of sugar cane plants in both seasons.

The results obtained in Table (1) recorded that there was general tendency to-
ward increase in N% of sugar cane stalk with increasing the applied dose of mineral ni-
trogen. However, this increment was insignificant. It is also clear that application of bio-
fertilizer sources i.e., Azotobacter and/or Azospirillum alone improved nitrogen
absorption. This result may threw some light on the important role of these bacteria in
increasing the availability of nitrogen in the soil which may be fixed. This result is in line
with Thakur and Singh (1996) who noticed that biofertilizers had an important role in
the utilization of N by sugar cane through biological N fixation and increasing the availa-

bility and uptake of nitrogen.

The interaction effect between fertilizer treatments and varieties had a signifi-
cant effect on nitrogen percentage at harvest in the second season. The highest value

of nitrogen in sugar cane stalk (3.2 5% ) was obtained when G.T.54-9 variety was ferti-
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lized with 180 kg N/fed.
2. Sodium percentage (Na%}:

It is well known that increasing the values of sodium (Na+) and potassium (K+)
cations in the extracted juice negatively affect the extracted sugar where it is well
proved that each molecule of Na+ and/or K+ in the syrup of cane prevent two moleculs

of sucrose 1o be crystallized during sugar extraction process.

Results given in Table (1} showed that neither sugar cane varieties nor fertiliza-
tion treatments exhibited any significant affected on sodium percentage of sugar cane
stalk. . On the contrary, El-Sayed (1996) noticed that the increase in N level did not
significantly influence Na content in stem at harvest in both seasons. Moreover, Ahmed
(1998) found that sugar cane varieties had significant effects on Na % in two plant

crops and first ratoon crop in the cane stem at harvest.

Concerning the interaction effect between fertilizer treatments and sugar cane
varieties on sodium percentage, the results showed that the lowest values of sodium
percentage in sugar cane stalk were recorded when the seed setts of sugar cane were
inoculated by any of Azotobactor with sugar cane variety G. 85-37 or in Asopiriflum in
addition 60 kg N/fed for sugar cane variety G. T. 54-9.. However, the differences be-

tween the various combination were insignificant.
3. Potassium percentage (K%):

The collected data in Table (1) revealed that potassium percentage in sugar
cane stalk was significantly affected by the examined varieties. Sugar cane variety
G.T.54-9 attained lower values than G.85-37 in respect to potassium percentage
(0.307 % and 0.387 %). This result is in accordance with Ahmed (1998) who men-

sioned that varieties had significant effects on K% in sugar cane stalk at harvest.

The available data in Table (1) cleared that fertilization treatments had no signif-
icant effect on potassium percentage in stem at harvest in the two growing seasons.
This result is in harmony with El-Sayed (1996) who noticed that increasing N level did

not significantly influence K content in sugar cane stem at harvest.
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Itis also clear that inoculated sugar cane seed setts by Azospirillum in addition
to 120 kg N/fed attained the lowest value of K%, consequently produced better quali-

ty than the other treatments.

In general, it could concluded that using biofertilizer source in terms of Asospiril-
Jum + 120 kg N/fed saved at least 30% from the mineral fertlizer and improved juice
quality through lowering the values of K in sugar cane juice consequently increasing the

extracted sugar.

The interaction effect between fertilizer treatments with varieties had insignifi-
cant effect on potassium percentage in sugar cane stalk at harvest. However, the low-
est values of K% were attainable when seed setts for G.T.54-9 variety inoculated by

Azospirillum + 120 kg N/fed.
4. Brix percentage (B%):

The results in Table (1) showed that in spite of the insignificant effect of varie-
ties on this trait, it could noticed that sugar cane variety G.85-37 recorded higher val-
ues (21.69 ) compared with the commercial variety which recorded (21.40). This re-
sult is in agreement with Kanwar et al. (1988) who found that varieties did not show

any effect on quality parameters.

Data in Table (1) showed that non of mineral nitrogen and/or biofertilizers had a
significant effect on Brix % at harvest. Also, the interaction effect of fertilizer treat-
ments with varieties had no significant effect on brix percentage. This result is in
agreement with Thakur and Singh (1996) who found that cane juice quality was not

significantly affected with biofertilizers.
5. Reducing sugar percentage (R.S.%)

Itis well known that there is an opposite relationship between the reducing sugar
percentage values and juice quality in respect to extraction. As the values of R.S% in-
crease the amount of the extracted sugar decrease. Based upon the above mentioned
fact, it could be noticed that in Table {2) the differences between the studied varieties
in respect to R.S.% values are not significant and also negligible. This result is in agree-

ment with EI- Geddawy et al. (1997) who reported the differences that the used varie-
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ties did not reach the level of significant in relation to reducing sugar percentage .

Regarding the effect of mineral nitrogen and biofertilizers (Azotobacter and
Azosirillum) on R.S.%, the results presented in Table (2) showed that there was no sig-
nificant effect on reducing sugar percentage due to fertilizer treatments in the two
seasons. It is clearly shown from the available data that the lowest values of reducing
sugar percentage were attained when sugar cane seed setts were inoculated by Azosi-
riflum only. this result assured that there is a positive relationship between the applied

dose of nitrogen and reducing sugar percentage.

Concerning the interaction effect between fertilizer treatments and varieties on
reducing sugar percentage, the results given showed that this trait was insignificantly

affected by the various interactions between the studied factors.

The lowest values of reducing sugar percentage were attainable when sugar cane
seed setts of G.T.54-9 variety were inoculated by Azospirillum only without any addi-
tional amount of nitrogen. This result is in agreement with Thakur and Singh (1996)

who found that cane juice quality was not significantly affected by biofertilizers.
6. Fiber percentage:

It is well known that there is an opposite relationship between the extracted sug-
ar and the values of fiber percentage of sugar cane varieties .The lower, the values of
fiber percentage, the higher, the extracted sugar .Based on the above mentioned fact ,
in Table (2) showed that sugar cane variety G.7.54-9 attained a relative advantage in
respect to fiber percentage, where the lowest value of fiber percentage was recorded
for G.T.54-9 variety. This result is in agreement with El-Geddawy et al. (1997) who no-

ticed that fiber percentage was significantly affected by varieties.

Data available in Table (2) proved that fertilization treatments had a significant
effect on fiber percentage. It is obviously shown that fiber percentage was significantly
decreased with increasing nitrogen fertilizer. The appropriate values of fiber percentage
were obtained with inoculated sugar cane seed setts by Azotobacter and/or Azospiril-

Jum in addition to 120 kg N/fed. in the 15t and 2"d season respectively.
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Regarding the interaction effect between fertilizer treatments and sugar cane
varieties in respect to their effect on fiber percentage. The results showed that fiber
percentage statistically affected by the various combination between fertilization treat-
ments and sugar cane varieties. Inoculating the seed setts of cane variety G.T.54-9 by
Azospirillum in addition to 120 kg N/fed. recorded the lowest value of fiber percentage

12.001 % in the 15t and 2"9 season, successively.

In general, it could be cleared that decreasing the additional dose of mineral ni-

trogen to sugar cane plants increased the values of fiber percentage
7. Sucrose percentage:

Results obtained in Table (2) showed that sucrose percentage at harvest insig-
nificantly affected by the studied varieties. The promising sugar cane variety G.85-37
gave higher percent of sucrose (18.46 %) than G.T.54-9 variety .This result is in line
with El-Sayed (1996), who showed that sucrose % of F.153and G.74-96 varieties were

not significant.

The collected data in Table (2) showed that mineral and biofertilizers had no sig-
nificant effect on sucrose percentage in the two seasons. Regardless the insignificant
effect of the studied treatments of fertilizer on sucrose percentage, the obtained data
showeded a slightly increase in this trait where the highest value of sucrose percentage
(18.70 % and 18.76 %) was obtained when sugar cane seed setts were inoculated by
Azotobacter in addition to 60 kg N/fed. or inoculated by Azospirillum in addition 120
kg N/fed. Respectively . As to the interaction effect between fertilizer treatments and
varieties on sucrose percentage, the results obtained cleared that the differences be-
tween the various combination of the studied factors did not reach the level of signifi-
cant in both seasons. However, it is shown that inoculated sugar cane seed setts by
the studied biofertilizer attained a relative advantage in respect to sucrose % in both
seasons.| noculated sugar cane seed setts of G.85-37 variety by Azotobacter + 60 kg
N/fed. and/or by addition of 180 kg N/fed recorded the highest values of sucrose %
i.e.19.65% and 18.56% in the 15! and 2" season, respectively. This result is in accor-
dance with Settha-Siripin (1986) who added that there were no differnces among the

nitrogen treatments inoculated with all bacteria.
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8. Purity percentage:

The recorded results in Table (2) showed that the examined varieties had a sig-
nificant effect on purity percentage at harvest, the highest value of purity percentage
(86.08 %) was obtained by G.T. 54-9 compared with G.85-37 which attained 85.04 %.
This result is in agreement with EL-Sayed (1996) who found that sugar cane variety

F.153 was superior in purity percentage over G.85-37 and G.74-96 varieties.

The available data in Table (2) pointed out that fertilization treatments had no

significant influence on purity percentage at harvest.

Once more, the interaction effect between the studied factors on purity percent-
age had a significant effect on purity percentage at harvest in the first season only. In-
oculated sugar cane seed setts of G.T.54-9 variety by Azospirillum in addition to the
Jowest level of nitrogen i.e. 60 kg N/fed attained the highest value of purity percent-
age (86.89%). This result is in agreement with Bangar et al. (1994) who mentioned
that sugar cane cv. Co.7318 was given 0-300 kg N/ha. and 0-6 ton press mud cake/
ha. or 4 ton. press mud cake + inoculation with Azotobacter at 30 and 60 days after
planting. They added that cane quality (purity %) decreased with increasing nitrogen

by increasing press mud cake rate .
9. Sugar recovery percentage (S. R.%):

Data given in Table (3) showed that sugar recovery percentage (S. R. %) was af-
fected statistically by the examined varieties, sugar cane variety G.T.54-9 recorded the
highest value of S. R. % (12.214 %). On the contrary, Ahmed (1998) found that G.87-
55 variety had the highest sugar recovery percentage than G.T.54-9 and F.153 varie-

ties.

The available data in Table (3) cleared that the highest value (12.133%) was re-
corded by applying 180 kg N/fed. Similar result was obtained when sugar cane seed
setts were inoculated by Azotobactor + 60 kg.N/fed.. This result is in agreement with
Muthukumarasamy et al. (1994) , who showed that cane growing rhizophere soil for
first time in India, using bacteria as a biofertilizers for sugar cane with a 50% reduction

in N fertilizer, showed that there was a marginal increase in sugar recovery.



EL-GEDDAWY, IH. et al. 1649

The interaction effects between varieties and fertilization treatments on sugar
recovery percentage had a significant effect at harvest in the first season, the highest
value of sugar recovery % (12.687 %) was recorded with applying 180 kg N/fed. alone
with G. T. 54-9. variety.
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Table 3. Effect of mineral nitrogen and bio-fertilizers on sugar recovery percentage in
stalk of sugarcane at harvest.

Varieties Sugar recovery percentage

Fertilization G.T. 54/9 G. 85/37 Average
180 kg’ Nffed 12.687 12.132 12.334
120 kg N/fed 12.352 11.575 11.963
60 kg Nifed 11.916 10.955 11.435
Azofobacter + 60 kg N/fed 12.275 12.191 12.233
Azofobacter + 120 kg Nffed 12.195 11.240 12.067
Azospirillum + 60 kg Nffed 12.200 12.023 12.116
Azospirillum +120 kg N/fed 12.300 12.027 12.164
Azotobacter alone 11.798 11.752 11.775
Azospirillum alone 12.338 11.797 12.072
Average 12.214 11.821 12.017
L.S.D at 5% level

Varieties (V) N. S.

Fertilization N. S.

VxF N. 8.
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