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INFLUENCE OF FERTILITY RATESAND CHEMICAL WEED CONTROL ON THE
STALK YIELD (TON/HA) AND JUICE QUALITY OF CHEWING SUGARCANE AT
BADEGGI, NIGERIA

GANA A.K., SHEBANYA J.A.Y., OGUNLELA V.E., ODION EC., IMOHIN E.D.
Abstract

Field trials were conducted in 2004—-2005, 2005—-2806 2006—2007 wet and dry seasons at the uplagarsane
experimental field of National Cereals Researchitn® (NCRI) Badeggi, to evaluate the influencéeofility rates
and chemical weed control on the stalk yield (tap/and juice quality of chewing sugarcane. From thsults
obtained in the three trials, the application ohdoined fertility rates of air dried cowdung withoiiganic N, P and
K fertilizer produced significantly greater valuegstalk yield to/ha, percent reducing sugar, petgeolarity (pol)
and percent nitrogen (N) in juice than at separapplication of cow dung and inorganic N, P & K férer.

However the effect of the fertility rates on laborg percent brix and percent purity was not sigmwift. The
percent fibre content increased as the fertilityesa decreased with the highest values been obtdnoead the
control where neither cow dung nor inorganic fezrgr was added. No yield was obtained from the weddck
through out the period of experimentation. How eteere was no significant difference among theieslof stalk
yield (ton/ha) and juice quality parameters obtalnfeom chewing sugarcane treated with herbicidex] that of
the hoe — weeded plots.
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INTRODUCTION and cowdung have been proved to increase vyield
significantly (Rayer, 1986).
Chewing sugarcane is an important cash crop Manamiet al.(1997) reported the use of NPK and cow
Nigeria, which is normally chewed as a ready madeéung not to have any significant effect on juicalgy,
source of energy (Sucrose). The sucrose can parameters such as percent brix, and purity. While
processed into “Mazarkwaila” and “Alewa” for significant effect on stalk yield and percent sserand
drinking “Akamu” and “Gari” (Busari, 2004). pol was observed. According to them juice quality
However, the production of this crop in Nigeria is(brix% and purity%) mainly depends upon genetic
presently in the hands of local farmers with lownature of the variety. Nemaet al. (1995) recorded
average yields of between 20-60 tonnes per hectdnereased juice cation, chlorine and nitrogen aunsd
compared to over 100 tonnes per hectare obtaineddpplication of nitrogen. However, when applied in
the United States and Cuba (Fadayomi, 1996¢xcess or late in growth period impaired juice tyal
According to Rao and Sharma (1981), poor stalkdyieland the recoverable sucrose percentage was reduced.
of sugarcane is mostly due to poor weed control artdigh application of nitrogen fertilizers generatiysults
crop nutrition. Poor soil nutrition and heavy weiad in luxurious growth and high percentages of redgccin
the early life of a crop tends to result in stai&lg loss sugars but as the crop ages and close maturitg, it
at harvest time by causing reduced cane weight) higxpected that nitrogen content reduces and theam is
in fibre content and poor juice quality (Allison dan increasing conversion of the reducing sugars toosec
Haslam, 1985). According to Fadayomi, uncontrollegHussain et al, 1990). Macalinta (1990) observed
weed interference coupled with poor soil nutritimn decreased sucrose concentration in potassium eleffici
the crop caused about 12—99% reduction in stalklyie soil. Therefore, the objective of this researchdgtwas
Fertility affects the composition of crops in sealer to determine the influence of fertility rates arfgmical
ways. A nutrient may increase or decrease thgeed control on stalk yield and juice quality okaling
concentration of other nutrients, alter the coucfe sugarcane under an overmined sandy upland ecology.
constituents like protein, and carbohydrates. For
sugarcane, the quality of the crop is particularly
assessed by the sugar produced per tonnage, dhd of MATERIALSAND METHODS
major elements essential for cane growth, nitrolgas
the greatest influence on cane growth, the ripenimgy Field experiments were conducted at the upland
the juice quality (Hussairgt al1990). Rao and Sharmasugarcane experimental field of National Cereals
(1981) reported that the presence of phosphorit@wil Research Institute, Badeggi (L&%4% N. Long. 0607
potash in cow dung helps in promoting sucrosg, 70.5 metres above sea level) in the Guinea Savan
syntheses. However, the interaction between inécgarecological zone of Nigeria in 2004—-2005, 2005-2006
and 2006-2007 wet and dry seasons. The soil of
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experimental site has been classified as ultisa@ arAtrazine 2.0 kg a.i./ha (P.E.) + dimethametryne k3O

sandy loam in texture with a bulk density of 1.489

a.i./ha (Post.E) + Supplementry hoe — weeding 3, 8,

(Ayotade and Fagade, 1993). It has an average Annaad 9 MAP and ment from the net plot using Jeffco

rainfall of 1124 mm and mean temperaturé@333C
respectively. Details of the

cutter/Grind (Busari, 2004).

physico-chemical

properties of the soil and analysis result of tlevc Laboratory percent brix
dung during the periods of experimentation ardhis was determined by using hand refractometer

presented in Tables 1 and 2.

graduated in percentage.

Tab. 1. Physico-chemical characteristics of soil takerPercent fibre
from experimental site before the establishmenthef After the dry water = Insoluble fibrous materialdane

trial

Soil properties
0—25cm depth
Physical properties

Badeggi 2004

Sand (%) 91.00
Silt (%) 8.00
Clay (%) 1.00
Textural class Sandy
Chemical properties
pH in water 6.2
Organic carbon (%) 0.50
Organic matter (%) 1.10
Total nitrogen (%) 0.039
Available phosphorus (ppm) 8.95
Exchangeable cation (cmol/kg)
K 0.35
Mg 0.29
Ca 1.00
Na 0.16
CEC (cmol/kg) 5.85

Tab. 2: Laboratory analysis of cow dung component
Percent (%)

2004-2007
Nitrogen 0.315
Phosphorus 0.26
Potassium 0.35
Organic 16

Source: Cow dung from the cow market behind
Gwadebe New Market — Bida

product. It was determined using Bag washing method

Percentfibre=— Weight ofdnedsa'mple %100
Weight of sample+ Lossduring preparation

Percent reducing sugar
The reducing value of a sugar product calculated as

invert sugar.
Weight of dried sample

Invert sugar=——— - - -
Titration xml sample per100 ml of final solutionxd (density)

Percent polarity (pol)

The value determined by single polarization weigfha
sugar product made up to a total volume of 100tml a
20°C. It was read wusing the Bates Jackson
Saccharimeter Scale (Payne, 1968).

Pol% bagasses = Saccharimeter reading x 2.73

Percent purity
Expected final mosses. A theoretically attainable
refractometer sucrose. Purity as indicated by the
reducing substances — ash or the reducing condtyctiv
(Payne, 1968).

reduce substance

A. Purity =
y ash(carbonate)

Reducingsubstance’% refractomer solid

B. Purity =
y Specificconductan@x1000

Nitrogen (N) in sugar

The treatments tested consisted of seven fertilitgs This was determined by using micro-kjeldah method
and four weed control measures. The treatments wegRayne, 1968).

fertility (F). Fo = Control (no cow dung, no inorganic

fertilizer), i, = 120N — 60FOs — 90KO kg/ha alone %N = (t — b) x N x 1400

(NCRI recommended rate),, = 10 tonnes/ha of air

dried cow dung (NCRI recommended rate); £
10 tonnes/ha of air dried cow dung + 120N — &P

T = Sample titration (ml)
B = Blank titration (ml) (Blank determination inca

90K;0 kg/ha, i = 10 tonnes/ha of air dried cow dung +one cigarette paper)

60N — 30R0s — 45K,0 kg/ha, = 5 tonnes/ha of air N = Normality of HS0,4 (to 3 decimal places)
dried cow dung + 120N — 688s— 90K,0 kg/ha, and & S = Sample weight

= 5 tonnes/ha of air dried cow dung + 60N — 0P~

45K;0 kg/ha. Straight fertilizer were used to work oul\nalysis of data

the various rates of N, P and K using Urea for dhdle
super phosphate for P and Muriate of potash fofte
weed control measures were, W Weedy check, W=

All data determined during the experiment were
subjected to statistical analysis to test treatneéfetcts
for significance using ‘F’ test as described by Grer

Hoe — weeding at 1, 2, 3, 4, 5, 6 and 9 MAP; ¥ and Cochran (1969). Where the ‘F test showed

172



AGRICULTURA TROPICA ET SUBTROPICA VOL. 40 (4) 2007

significance, the means were compared using Dugcariértility rates of cow dung with inorganic fertiéz led to
multiple range test (DMRT). increase in chewing sugarcane stalk yield, anddmigh
RESULTSAND DISCUSION percentage values of reducing sugar, pol and rtrog
juice than at separate application of cow dung and
Throughout the period of experimentation, the effefc inorganic N, P and K Fertilizer. According to Huisset
fertility rates on the stalk yield (ton/ha) and theal. (1990) higher combined application rates of cow
following juice quality parameters: percent fibre,dung and inorganic NPK fertilizer at the right stag
percent reducing sugar, percent pol and percemtgaih time and on the right soil results in luxurious \gtb
(N) in juice was significant (Tables 3 and 4). Thésult and high percentages of reducing sugars, pol and
shows these parameters to be fertility dependadt anitrogen in juice. According to them, fertility afft the
therefore their performance could be improved bgomposition of crops in several ways and for sumaec
increasing the fertility rates in this ecology. Being the quality of
shown on Tables 3 and 4, the application of contbine

Tab. 3: Effect of fertility rates and chemical weed contool the stalk yield (ton/ha), laboratory percerik fand
percent fibre of chewing sugarcane at Badeggi, 20085, 2005-2006 and 2006—2007 wet and dry seasons

Yield (ton/ha) Laboratory brix% Fibre %
2004 2005 2006 2004 2005 2006 2004 2005 2006

i i 1 1 1 i i i 1
2005 2006 2007 2005 2006 2007 2005 2006 2007

Treatments

Fertility rates (F)

0 (Control no cow dung and
inorganic fertilizer)
120N-60R0s-90K,0 kg/ha
(NCRI recommended rate)

14.82d 10.70e  8.25d 18.92 18.92 18.92 13.98a 15.006.31a

27.86b 36.75c 41.00b 18.92 18.92 18.92 12.67b 51.921.63b

10 ton/ha air dried cow dung

(NCRI recommended rate) 18.83c 28.19d 31.21c 18.92 18.92 1892 11.11c t0.560.41c

10 ton/ha air dried cow dung
+120N-60R05-90K,0 kg/ha

10 ton/ha air dried cow dung
+60N-30R0s-45K,0 kg/ha

5 ton/ha air dried cow dung
+120N-60R05-90K,0 kg/ha

5 ton/ha air dried cow dung
+60N-30R0s5-45K,0kg/ha

SEt 0.60 2.29 2.01 0.16 0.13 0.64 0.91 0.18 0.17
* *% *% NS NS NS *% *% *%

70.63a 72.64a 76.23a 18.91 18.91 18.91 9.0le 8.22:30d
68.63a 70.8la 74.40a 18.92 18.92 18.92 9.75d 8.858.48d
68.18a 71.82a 75.90a 18.91 18.91 18.91 9.72d 8.798.39d

67.6la 70.00a 74.98a 18.92 18.92 18.92 9.79d 8.908.69d

Chemical weed control

Atrazine 2.0 kg a.i’/ha (P.E) +
dimethametryne 3.0 kg a.i/ha
(P.O.E) + supplementary weeding
at 2, 4, 5, 6 and 9MAP

Diuron 2.0 kg a.i/ha (P.E) +
dimethametryne 3.0 kg a.1/ha
(P.O.E) + supplementary weeding
at 2, 4,5, 6 and 9MAP

Hoe weeding 1, 2, 3, 4, 5, 6 and

62.00a 62.13a 6289a 17.36a 17.37a 17.3a 11.39a38dl1l. 11.36

62.51a 62.71a 62.98a 17.36a 17.38a 17.39a 11.37a36dll 11.36a

OMAP 62.6la 6298a 63.2l1a 17.37a 17.39a 17.39a 11.36a35all 11.354

Weedy check 0.00b 0.00b 0.00b 0.00b 0.00b 0.00b 0b0.0 0.00b 0.00b

SEt 0.21 1.29 1.59 0.11 0.10 0.48 0.11 0.13 0.13
*% *% *% *% *% * *% *% *%

MAP - Months after planting 2. P& Pre-emergence herbicide, 3. P.OEPost emergence herbicide
4. N.S.=> Nonsignidicant, 5. *> Significant at 5%, 6. **> Highly significant at 1%

173



AGRICULTURA TROPICA ET SUBTROPICA VOL. 40 (4) 2007

Means followed by the same letter(s) in both colsrare not significantly different at 5% level obpability using
DMRT (Duncan’s multiple range tests).
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Tab. 4: Effect of fertility rates and chemical weed cohtwa the percent reducing sugar, percent polapigycent
purity and percent nitrogen in juice of chewing awane at Badeggi, 2004—2005, 2005-2006 and 200826t
and dry seasons

Reducing sugar % Pol% Purity % N % in sugar
2004 2005 2006 2004 2005 2006 2004 2005 2006 2004 2005 2006

i i i i i i i 1 i 1 1 1
2005 2006 2007 2005 2006 2007 2005 2006 2007 2005 2006 2007

Treatments

Fertility rates (F)
0 (Control no cow
dung and inorganic  0.53c  0.46c 0.34c 6.97b 6.37c 6.35c 72.8¥3.84 7470 0.15c 0.10c 0.00¢
fertilizer)
120N-60B0s-
90K,O kg/ha (NCRI  0.70b 0.75b 0.87b 7.05b 7.08b 7.18b 72.9¥3.99 7480 0.28b 0.30b 0.40b
recommended rate)

10 ton/ha air dried
cow dung (NCRI 0.70b 0.72b 0.89b 6.97b 7.05b 7.11b 73.674.69 7520 0.24 0.40b 0.59
recommended rate)

10 ton/ha air dried
cow dung +120N-  1.05a 1.07a 1.09a 7.52a 7.63a 8.80a 73.8%.71 7592 0.59a 0.59a 0.79%
60P,05-90K,0 kg/ha
10 ton/ha air dried
cow dung +60N- 1.05a 1.05a 1.07a 7.48a 7.57a 8.69a 73.7/4.68 7590 0.49a 0.59a 0.71a
30PR,05-45K,0 kg/ha
5 ton/ha air dried
cowdung +120N-  1.04a 1.07a 1.08a 7.50a 7.60a 8.79a 73.8%71 7590 0.58a 0.63a 0.75a
60P,05-90K,0 kg/ha

5 ton/ha air dried

cow dung +60N- 1.02a 1.03a 1.04a 7.46a 7.55a 8.61a 73.844.62 7581 0.48a 0.50a 0.6%a

30R,0s-45K,0 kg/ha

SEt 0.84 047 064 013 011 0.13 156080 064 044 024 0.35
*k Kk *k *k *k Kok NS NS NS *k *k *

Chemical weed

control (H)

Atrazine 2.0 kg

a.i/lha(P.E)+dimetha

metryn 3.0 kg a.1/ha 7230 7255 7268
(P.O.E) + 0.89a 0.89a 0.92a 8.13a 8.16a 8.18a é a : 0.34a 0.37a 0.38a
supplementary
weeding at 2, 4, 5, 6
and O9MAP

Diuron 2.0 kg
a.i/lha(P.E)+dimetha

metryn 3.0 kg a.1/ha

(P.OE) + 090a 091a 093 814a 816a 819> > 299 0352 0382 0.30a
supplementary

weeding at 2, 4, 5, 6

and 9MAP

Hoe weeding 1, 2, 3, 72.32 7256 72.69

4.5, 6 and 9IMAP 0.91a 0.91a 0.93a 8.15a 8.17a 8.1951 a a 0.35a 0.38a 0.39a

Weedy check 0.00b 0.00b 0.00b 0.00b 0.00b 0.00b 0.00b 0.00b 0b0.00.00b 0.00b 0.00b

SE@) 214 0353 041 0.62 0290 0.33 1.67 0.61 0.51 0.38.31 0.18
*% ** *% *% *% *% *% *% ** *% *% *%

MAP - Months after planting 2. PB Pre-emergence herbicide, 3. P.CEPost emergence herbicide

4. N.S.=»> Nonsignidicant, 5. ¥ Significant at 5%, 6. *> Highly significant at 1%

Means followed by the same letter(s) in both colarennot significantly different at 5% level of pability using DMRT
(Duncan’s multiple range test)
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the crop is particularly assessed by the sugarymexd of the South African Sugar Technology, June 1988,
per tonnage. And of the major elements essential fo pp. 202-206.

cane growth, nitrogen has the greatest effect ave caAyoTADE K.A., FAGADE S.O. (1993): Wet land
growth, the ripening and juice quality. The utilization for rice production in Sub-Saharan &#i
nonsignificant effect of the fertility rates on the Proceeding of an International conference on Wet
laboratory percent brix and percent purity in 2004— land utilization held at Ibadan, Nigeria 4-8
2005, 2005-2006 and 2006—2007 wet and dry season®ovember, pp. 25-26.

agrees with Nemamet al (1995) who earlier reported BusaARrl L.D. (2004): Sugarcane and Sugar Industry in
nonsignificant effect of inorganic NPK Fertilizerittv Nigeria. Spectrum Books Limited, Ibadan,. pp. 1-23.
cow dung on laboratory percent brix and percenitypur FADAYOMI O.C. (1988): Weed control in sugarcane
of sugarcane (Tables 3 and 4). The percent fibrewith hexazinone and in combination with diuron.
increased as the fertility rates deceases withhifleest Journal of Agricultural Science, Comb. 11:33-337.
value of fibre content being obtained from the coint GRIVASATVA T.K., CHAUHAN R.S. (2002): Weed
where neither cow dung nor inorganic fertilizer was control in sugarcane. Indian Farming , 51 (11):-106
applied. 108.

No stalk yield ton/ha (100% loss) was obtained ftben HuUSSAIN I., ATTA M., NAzIR M.S. (1990): Effect of
weedy check as a result, high incidence of weeds an NPK fertilizer applicationon the growth, yield and
therefore, no sucrose or juice was obtained follityua quality of autum planted sugarcane. Pakistan Sugar
analysis. This result agrees with Grivasatva and Journal, 5 (1): 1-53.

Chauhan (2002) who earlier reported 100% redudtion MACALINTAL E.M., URGEL G.V. (1991): Effect of rates
stalk yield of sugarcane due to weed infestation and frequency of NPK fertilizer application on the
throughout the crop growth. According to Fadayomi yield of sugarcane in Lipaclay loam. Philipine Suga
(1996), poor soil nutrition and heavy weed in tlaehe Tech. Proceeding, 37: 56—61.

life of a crop tends to stalk yield loss, high ibré NemA G.K., VADYA M.S., BANGAR K.S. (1995):
content and low in juice quality. However, thereswe Response of sugarcane to fertilizer nitrogen and
significant difference among the values of stalklgi organic manure in black calcerous soils of Madya
ton/ha, laboratory percent brix, percent fibre,ucdg Predesh. J. Soils and Crops, 5 (2): 129-132.

sugar, pol, purity and N in sugar obtained fromvahng PAYNE J.H. (1968): Sugarcane Factory Analytical
sugarcane treated with herbicides, and that ofhtie2 Control. The official methods of Hawaiian sugar

weeded (Tables 3 and 4). technologists.  Elsevier  publishing  company,
Amsterdam-London-New York, pp. 1-68.
CONCLUSION RAO |., SHARMA T.F. (1981): Time and method of

fertilization of cane, the basis of cane yield.
From this study it is clearly determined that bhettalk Experimental Agric., 3 (3): 311.
yield ton/ha and juice quality were obtained frohe t RAYER A.J. (1986): Response of groundnut to
application combined fertility rates of cow dungtlwi  application of FYM, nitrogen and phosphorus ontigh
inorganic fertilizer. And the application of herlues sandy loam savanna soil of Northern Nigeria.
throughout the periods of the experiment did nédcf International Journal of Tropical Agriculture, 12)(
both the stalk yield and juice quality negatively. 46-54.
Therefore, application of the lowest rate of comain SNEDECOR G.W., COCHRAN W.G. (1967): Statistical
fertility of 5 tonnes/ha of air dried cow dung +MNG- methods. lowa, USA, pp. 425.
30R,05 — 45K,0kg/ha with any of the herbicides eitherYANAM I., EMTERYD O., DINQUING L., GRIP H. (1997):
diuroun or atrazine each supplemented with Effect of organic manure and chemical fertilizer on
dimethametryne 3.0 kg a.i./ha (post emergence)er-ho nitrogen uptake and nitrate leaching in a Eum-
weeding at 2, 4, 5, 6 and 9MAP can be recommendederthicanthrosols profile. Nutrient cycling Agro.

for this type of ecology with sandy soil. Ecosystems, 48: 225-229.
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