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Abstract:  An experiment was conducted at Rajshahi Sugar Mills area, Rajshahi, Bangladesh during 17 January, 2008 to 26 January,
2009 to find out growth and yield of ratoon sugarcane as influenced by integrated nutrient management.  The experiment was laid out in
a Randomized Complete Block Design with three replications. The unit plot size was 8m × 6m. The different treatments were; T 1:
control (no fertilizer and no manure), T2: recommended fertilizer dose (RFD) as per fertilizer recommendation guide (FRG), 2005, T3 :
25% less of RFD + Pressmud @ 15 t ha-1,T4 : 25% less of RFD + farm yard manure (FYM) @ 15 t ha -1, T5 :  25% less of RFD + Green
manure (Crotalaria juncea) and T6 :  25% more of present recommended fertilizer dose.  The highest  cane yield (95.43 t ha -1) was
obtained from T4 (25% less of RFD + FYM @ 15 t ha-1) and the lowest yield (44.26 t ha-1) was from control (no fertilizer and no manure)
(T1). The highest benefit cost ratio (BCR) (2.91) was obtained in T4 (25% less of RFD + FYM @ 15 t ha-1) treatment and the lowest BCR
(1.72) was in (T1) control. The result indicated that 25% less of RFD + FYM @ 15 t ha -1 (T4) treatment was superior to any other
treatment in respect of cane yield and cash income. 
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Introduction
Sugarcane  is  one  of  the  most  important  food-cum-cash
crop in Bangladesh, but the average yield of the crop is too
low in context of world average. Most soils in Bangladesh
are low in organic matter (OM), generally containing 1.5%
OM while 2.5 to 3.0 OM is necessary for sustainable crop
production  (Bhander  et  al. 1998).  Because  of  its  large
biomass yield and long growth period, sugarcane requires
a considerable amount of plant nutrients for its vegetative
growth  and development.  It  has been  shown by various
workers  that  mature  sugarcane  stalks  remove  from soil
about 1.5-1.70 kg of N, 0.45 kg of P and 2.13 kg of K for
one ton of cane (Sorensen 1982). Experiment carried out
by  Sugarcane  Research  Institute  has  shown  that  in  Sri
Lanka, about 1-1.2 kg N, 0.25 kg of P and 2.4 kg of K are
required to produce one ton of millable stalks (SRI 1995).
Due to significant  depletion of  soil  nutrients,  sugarcane
soils become less fertile and fail to produce higher yield.
Henceforth, nutrient replenishment through the addition of
fertilizer  and  manures  in  the  soil  is  indispensable  for
achieving  sustainable  cane  production.  Press  mud  is  an
organic waste of sugar mills and a rich source of organic
carbon (35-37%) and supplies 1.0-1.5% N, 1.09-1.53% P
and  0.25-0.66%  K.  Besides,  it  is  a  good  source  of
micronutrient to amend the soil (Kale 1981). Bangladesh
is producing about 0.085million tons of sulphitation press
mud  annually.  Furthermore,  successive  applications  of
green  manures  increase  the  total  carbon,  total  nitrogen,
exchangeable K contents and the porosity of the soil and
decrease its bulk density (Bokhtiar  et al. 2003 and Goto
and  Nagata  2000).  For  sustainability  in  sugarcane  and
sugar production, neither chemical fertilizers nor organic
manures alone but their integrated use has been observed
to be highly beneficial (Naik and Ballal 1968, Yadav and
Sharma 1981, Bangar et al. 1994). Despite this research on
integrated nutrient management practices in sugarcane has
not  yet  been  extensively  done.  Ratooning  is  a  common
practice in sugarcane growing countries of the world. After
the harvest  of  sugarcane  crop,  the buds left  over  in the
underground stubbles germinate and give rise to another
crop, which is usually referred to as a “ratoon crop”. The
first harvest of a crop after planting is called the plant crop
and each succeeding harvest is designated as first ratoon,

second ratoon, and so on. In Bangladesh about 15-20% of
the area is under ratoon crops (Matin et al. 1989), but it is
far below the level of advanced cane growing countries of
the world.  Raising several  ratoon is seldom practiced in
this  country  due  to  yield  decline.  The  quantities  of
fertilizer  for  plant  and  ratoon  crops  vary  in  different
regions depending upon the soil type, organic matter and
nutrient content of the soil. One of the major causes for
cane  yield  decline  in  plant  and  successive  ratoons  is  a
decline  of  soil  nutrient  content  (Soopramanien  and
Hunsigi,  1995).  Therefore,  the  present  study  was
undertaken  to  evaluate  the  growth  and  yield  of  ratoon
sugarcane  as  influenced  by  integrated  nutrient
management.  

Materials and Methods
The experiment  was  conducted  at  Rajshahi  Sugar  Mills
area,  Rajshahi,  during  17  January,  2008  to  26  January,
2009. The experimental site belongs to High Ganges River
Flood  Plain  Soils  Agro  ecological  zone  (AEZ  -11)  of
Bangladesh. The experiment was laid out in a Randomized
Complete Block Design with three replications. The unit
plot size was 8m × 6m. The sugarcane variety Isd 32 was
used  as  test  crop.  The treatments  were  as  follows:  T1 :
Control (no fertilizer and no manure), T2 : Recommended
fertilizer dose (RFD) as per FRG, 2005, T3 : 25% less of
RFD + Pressmud @ 15 t ha-1,T4 : 25% less of RFD + FYM
@ 15  t  ha-1,  T5 :   25% less  of  RFD +  Green  manure
(Crotalaria  juncea),  T6 :  25%  more  of  present
recommended  fertilizer  dose.  Stubble  shaving  just  after
harvesting of  plant  cane was done in 17 January, 2008.
Gap filling was done within one month of stubble shaving
with  polybag  raised  settlings.  Irrigation  was  applied
without delay after  stubble shaving.  The fertilizers  urea,
TSP, MOP, Gypsum and ZnSo4  were applied @ 325, 250,
180, 190 and 9 kg ha-1, respectively. Full quantity of TSP,
Gypsum,  ZnSo4 and  one-third  of  MOP were  applied  in
trench  and  mixed  with  soil  prior  to  transplanting  of
settlings.  One-third of urea was applied at 21 days after
ratooning (DAR). The second dose of (1/3rd) urea and 1/3rd

MOP were applied as first top dressing at 90 DAR. Final
top dressing of rest  urea and MOP were applied at  150
DAR. For control insect pests, chlorpyrifos (trade name:

197



regent  3 GR) was applied @ 33 kg ha-1  in planting and
carbofuran (trade name: furadan 5G) was applied @ 40 kg
ha-1 in  two  splits  from  March  to  May,  2008.  Other
intercultural  operations  like  irrigation,  gap  filling,
weeding,  mulching,  earthing-up,  tying  and  cross  tying
were  done  in  time.  Tiller  population  of  sugarcane  was
recorded at 90, 120, 150 and 180 DAR. Millable cane and
cane yield were recorded at  harvest  in the month of 26
January,  2009.  Economic  and  statistical  analyses  on
different parameters of sugarcane were done following the
standard  procedures.  The  data  was  analyzed  following
standard statistical procedures (Gomez and Gomez, 1984)
and  mean  differences  were  adjudged  by  Duncan’s  New
Multiple Range Test (DMRT) using a computer operated
program named MSTAT- C.

Results and Discussion
Tiller  production:  The  number  of  tiller  population
produced at  all  sampling days  at  90,  120,  150 and 180
DAR  were  significantly  influenced  by  the  nutrient
management  practices  (Table  1).  The  tillers  dynamics
across  the  growing  period  of  sugarcane  under  different
nutrient management practices shows that tiller population
increased very sharply between 90, 120, 150 DAR with a

further more reduction observed until harvest of the crop.
The reduction in tiller population might be resulted from
competition  among  cane  stalks  for  moisture,  light  and
nutrients. The highest tiller population of (237.56 × 103 ha-

1) was recorded at 150 DAR (grand growth stage) from T4

(25% less of RFD + FYM @ 15 t ha-1) and the lowest tiller
population  (178.36  ×  103 ha-1)  was  from  T1 (control)
treatment. These results are in agreement with the findings
of Yadava 1992 and Shrivastava et al. 1985. 
Millable cane production:  The number of millable cane
stalks  at  harvest  was  significantly  influenced  by  the
nutrient  management  practices  (Table  1).  Significantly
highest  millable  cane  stalks  (86.43  ×  103 ha-1)  was
obtained from the T4 (25% less of RFD + FYM @ 15 t ha-

1) followed by T3, T5 and T6, while the lowest was in T1

(69.72 × 103 ha-1). These results are in agreement with the
findings of Ramadas et al. 2003.
Cane yield: The yield of cane was significantly influenced
by  nutrient  management  practices  (Table  1)  and  the
highest  cane  yield  (95.43  t  ha-1)  was  obtained  from T4

(25% less of  RFD + FYM @ 15 t ha-1) and the lowest
yield  (44.26  t  ha-1)  was  from control  (no  fertilizer  and
manure)  (T1).  These  results  are  in  agreement  with  the
findings of Patil et al. 2011 and Tyagi et al. 2011.

Table 1. Effects of nutrient management on number of tiller, number of millable cane and cane yield of ratoon sugarcane

Treatment
Number of tiller (103 ha-1) Number of millable

cane (103 ha-1)
Cane yield

(t ha-1)90 DAR 120 DAR 150 DAR 180 DAR
T1 106.51b 122.64d 178.36b 136.42b 69.72e 44.26b
T2 108.36b 133.86cd 216.84a 143.95b 75.46bc 80.72a
T3 114.32ab 154.62b 231.48a 152.58ab 83.96ab 91.16a
T4 125.75a 179.54a 237.56a 164.42a 86.43a 95.43a
T5 112.19ab 150.32bc 218.84a 150.63ab 80.75ab 88.74a
T6 110.24b 138.78bcd 223.56a 146.27b 77.68bc 85.62a
Level of sig. * ** ** * * **
LSD (0.05) 13.32 18.01 21.13 15.26 8.441 13.63
CV (%) 6.52 6.75 5.33 5.63 5.87 9.25

** Significant at 1% level of probability, * Significant at 5% level of probability, T1 : Control (No fertilizer and no manure), T2 : Recommended fertilizer 
dose (RFD) as per FRG, 2005, T3 : 25% less of RFD + Pressmud @ 15 t ha-1, T4 : 25% less of RFD + FYM @ 15 t ha-1, T5 :  25% less of RFD + Green 
manure (Crotalaria juncea) and T6 : 25% more of present recommended fertilizer dose

Table 2. Effects of nutrient management on stalk height (m), stalk diameter (cm) and total dry matter of ratoon sugarcane

Treatment Stalk height
(m)

Stalk diameter
(cm)

Total dry matter (g m-2)
120 DAR 240 DAR 360 DAR

T1 2.56f 1.85c 339.36c 2918.42c 3190.36b
T2 2.95d 2.04b 402.31bc 4073.14b 4544.14a
T3 3.12b 2.12abc 445.04ab 4236.27ab 4608.38a
T4 3.14a 2.25a 476.72ab 4529.41a 4819.25a
T5 2.96c 2.08ab 510.33a 4205.32ab 4634.43a
T6 2.94e 1.95bc 509.72a 4096.16b 4594.21a

Level of sig. ** ** ** ** **
LSD (0.05) 0.0057 0.21 83.32 378.8 598.8
CV (%) 0.37 0.40 10.14 5.19 7.48

** Significant at 1% level of probability, * Significant at 5% level of probability, T1 : Control (No fertilizer and no manure), T2 : Recommended fertilizer 
dose (RFD) as per FRG, 2005, T3 : 25% less of RFD + Pressmud @ 15 t ha-1, T4 : 25% less of RFD + FYM @ 15 t ha-1, T5 :  25% less of RFD + Green 
manure (Crotalaria juncea) and T6 : 25% more of present recommended fertilizer dose

Stalk height: Stalk height showed significantly difference
within the nutrient management practices  (Table 2).  The
highest stalk height (3.14m) was obtained from T4 (25%
less  of  RFD + FYM @ 15 t  ha-1)  and  the lowest  stalk
height (2.56m) was from control (T1).

Stalk  diameter:  Stalk  diameter  showed  significantly
difference within the nutrient management practices (Table
2). The highest stalk diameter (2.25cm) was obtained from
T4 (25% less of RFD + FYM @ 15 t ha -1) and the lowest
stalk diameter (1.85cm) was from control (T1). 
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Total dry matter production:  Dry matter production at
different growth stages was significantly influenced by the
nutrient management practices (Table 2). The rate of dry
matter production increased very sharply from 120 to 240
DAR in all the nutrient management practices. After that
the dry matter  accumulation  rate  was lower  as  the crop
approaches to maturity. Results reveal that there were the
differences  in  dry  matter  yield  at  120  DAR among the
treatments.  But  those  were  higher  from 240 DAR.  The

level of dry matter production in control (T1) in all stages
of  crop  growth  was  significantly  lower  compared  to  T4

(25% less  of  RFD + FYM @ 15 t  ha-1)  treatments.  At
mature stage  (360 DAR) dry matter  production was the
highest  in  T4 (25%  less  of  RFD +  FYM @ 15  t  ha-1)
(4819.25 g m-2). The overall dry matter production in all
stages  of  crop growth  showed that  25% less  of  RFD +
FYM @ 15 t ha-1 (T4) was superior over other treatment in
respect of ultimate cane and sugar yield.  

Table 3. Economic analysis of ratoon sugarcane under nutrient management practices

Treatment
Cane yield

(t ha-1)
Gross return

 (Tk.ha-1)
Total variable cost

(Tk.ha-1)
Gross margin 

(Tk.ha-1)
Benefit cost ratio

(BCR)

T1 35.26 56768.60 36210.53 20.558.07 1.56

T2 80.72 129959.20 60438.26 69,520.94 2.15

T3 91.16 146767.60 56480.12 90287.48 2.59

T4 95.43 153642.30 57815.36 95826.94 2.65

T5 88.74 142871.40 55325.28 87548.12 2.58

T6 85.62 137848.20 64435.43 73.412.77 2.13

Cropping year: 2007-2008, Price of sugarcane: Tk. 1610.00 ton-1, T1: Control (No fertilizer and no manure), T2 : Recommended fertilizer dose (RFD) as 
per FRG, 2005, T3 : 25% less of RFD + Pressmud @ 15 t ha-1  , T4 : 25% less of RFD + FYM @ 15 t ha-1  , T5 :  25% less of RFD + Green manure 
(Crotalaria juncea)  and T6 : 25% more of present recommended fertilizer dose.

Economic  analysis:  The  cost  of  production  of  nutrient
management practices (Table 3). The highest gross return
of (Tk 168744.09 ha-1) was obtained from the (T4) and the
lowest gross return (Tk 62348.50 ha-1) was obtained from
control (T1). The highest total variable cost of production
(Tk. 64435.43 ha-1) was incurred for (T6) while the lowest
(Tk.36210.53  ha-1)  was  recorded  for  the  Control  (T1).
Among the treatments, T4 showed the highest gross margin
(Tk. 99199.75 ha-1) followed and the lowest gross margin
(Tk. 17594.54 ha-1) was from the control (T1). The highest
benefit cost ratio (BCR) was obtained in (2.91) T4 (25%
less of RFD + FYM @ 15 t ha-1) treatment and the lowest
BCR was (1.72) in (T1) control. 
These  results  are  in  agreement  with  the  findings  of
Bokhtiar et al. 2002.  
From the experimental findings it  can be concluded that
the  highest  sugarcane  yield  and  highest  BCR could  be
obtained from 25% less of RFD + FYM @ 15 t ha-1 (T4)
over any other treatment and economically farmers will be
benefited.  Before  recommending  above  findings  further
studies  are  needed  in  different  agro-ecological  zones  of
Bangladesh  for  regional  adaptability  and  other
performances in sugarcane production.
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