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ABSTRACT 

An experiment was conducted during 1998-99 and 1999-2000 to standardize the methods of irrigation with 
and without trash mulching. All furrow irrigation positively influenced all yield attributes and nutrient uptake and 
appreciably increased the cane yield. It was comparable with alternate furrow irrigation with trash mulching. The 
cane growth as well as cane production was reduced under skip furrow irrigation with or without trash mulching. 
Since the combination of trash mulching with all furrow and alternate furrow irrigation recorded comparable val- 
ues for cane yield, it could be possible to economize the use of irrigation water to the tune of 41% by following 
alternate furrow irrigation during the formative phase of sugarcane. It also recorded the highest water-use effi- 
ciency, energy-use efficiency and productivity, indicating the effective and efficient utilization of resources with 
better conservation. 
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Sugarcane being a long-duration crop requires constant 
supply of moisture during the entire period of growth. In 
Kerala, the crop is irrigated with river water in deltaic re- 
gion and from groundwater in the semi-arid tracts for a 
period of 5 to 6 months. Water stress during the formative 
phase affects the yield drastically. Adoption of water-con- 
servation practices like mulching and improved methods 
economizes the use of irrigation water without compro- 
mise in crop yieids. Hence present study was undertaken 
to standardize the methods of irrigation with and without 
trash mulching and to determine its influence on yield at- 
tributes, cane yield and utilization of resources. 

MATERIALS AND METHODS 

The experiment was laid out in factorial randomized 
block design during the crop season of 1998-99 and 
1999-2000 at Sugarcane Research Station, Thiruvalla. 
The treatments consisted of 8 combinations of 4 methods 
of irrigation and 2 mulching practices with 3 replications. 
The methods of irrigation were all furrow irrigation (I,), 
alternate furrow irrigation (I,), skip furrow irrigation (I,) 
and farmer's practice (I,); and mulching treatments were 
no mulching (Mo) and trash mulching at 5 tonnesha (M,). 
Irrigation was scheduled at fortnightly interval in all, alter- 
nate and skip furrow inigation. While in farmer's practice, 
it was scheduled once in a month. The depth of irrigation 
was 5 cm. The soil was Entisol and acidic in reaction (pH 
5.4), medium in available nitrogen (140 ppm) and available 

potassium (37.5 ppm) and low in available phosphorus 
(3.02 ppm). The test variety was 'Madhuri'. The trash, 
greentops and stem collected at harvest through destruc- 
tive sampling were used for dry-matter production and 
chemical analysis of N, P, IS, Ca, Na, Fe, Mn, Zn and Cu 
(Jackson, 1973). Irrigation water-use efficiency (WUE) 
was worked out based on the cane yield and total depth of 
irrigation water used during the formative phase. Energy- 
use efficiency and productivity were also worked out (Pal 
et al., 1985). The crop was raised as per package of 
practices recommendation. 

RESULTS AND DISCUSSION 

Effect of irrigation 
The treatment variations due to methods of irrigation 

were significant for yield attributes, cane yield, nutrient 
uptake, water-use efficiency (WUE), energy-use effi- 
ciency and energy productivity (Tables 1,2). Among the 
methods of irrigation, all furrow irrigation (I,) invariably 
showed its superiority in respect of number of millable 
canes, cane length, cane weight, total uptake of N, P, K, 
Fe, Mn, Zn, Cu and resulted in the highest the cane yield 
compared to other irrigation-management practices. It 
was closely followed by alternate furrow irrigation (I,). 
The beneficial effect of all furrow irrigation over alternate 
furrow irrigation was only 2.65%. Farmers' practice (I,) 
invariably decreased all yield parameters, uptake of major 
nutrients, micronutrients and resulted in lower yield. Alter- 
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Table 1. Effect of methods of irrigation and trash mulching on yield attributes, cane yield, water-use efficiency and energetics of sugarcane h) 
P 
0 

Treat- Cane length Cane girth Single cane Millable cane 
ment (cm) (cm) weight (g) count ('000) 

First Second First Second First Second First Second 
plant plant plant plant plant plant plant plant 
crop crop crop crop crop crop crop crop 

I, 252 254 9.5 9.0 1,133 1,121 98.82 100.43 

Cane yield WUE Enerb  Energy-use 
(tonnestha) (tonnestha-cm) productivity (gtMJ) efficiency 

First Second First Second First Second First Second 
plant plant plant plant plant plant plant plant 
crop crop crop crop crop crop crop crop 

104.32 106.05 1.73 1.76 1,483 1,587 10.07 10.61 

-- 

Details of treatments are given in Materials and Methods 



Table 2. Effect'of methods of irrigation and trash mulching on the nutrient uptake of sugarcane at harvest %? 
2 

Treat- Total uptake of Total uptake of Total uptake of Total uptake of Total uptake of Total uptake of Total uptake of Total uptake of Total uptake of 
ment N (kg/ha) P (kg/ha) K &@a) Ca (kg/ha) Na (kg/ha) Fe (kg/ha) Mn (kglha) Zn (kglha) Cu (kgha) 9 

N First Second First Second First Second First Second First Second First Second First Second First Second First Second 8 
V, plant plant plant plant plant plant plant plant plant plant plant plant plant plant plant plant plant plant , 

crop crop crop crop crop crop crop crop crop crop crop crop crop crop crop crop crop crop 

Details of treatments are given in text 
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nate furrow irrigation (I,) apprecialbly increased the values 
of WUE, energy-use efficiency and energy productivity 
and was statistically superior to all other methods of irri- 
gation. 

The adequate supply of soil moisture under all furrow 
(I,) and alternate furrow irrigation (I,) might have 
favoured the root proliferation and penetration, thereby 
covering large soil-root volume resulting in the high mobil- 
ity and uptake of nutrients. This might have enhanced the 
number of millable canes, production of thicker and 
heavier canes. The above factors might have attributed for 
registering maximum cane yield. Under skip furrow irri- 
gation (I,), the moisture contribution from the irrigated 
furrow to the permanently unirrigated furrow was much 
less. Similarly, irrigating the crop once in a month (I,) 
was also unable to retain adequate soil moisture due to 
increased interval between imgation. This might have de- 
tracted the growth and yield attributes resulting in lower 
yield. Acute moisture stress would markedly decreased the 
thickness of cane, stalk height and number of millable 
cane (Singh et al., 1986). 

Effect of trash mulching 
The trash mulching in both plant crops showed signifi- 

cant effect on yield attributes, cane yield nutrient uptake, 
WUE, energy use efficiency and energy productivity in- 
fluenced (Tables 1, 2). Trash mulching @ 5 tonneslha 
(MI) exerted positive influence on all yield attributes and 
increased the cane yield compared to unrnulched plot (M,). 
The mulched treatment showed an yield increase of 
6.23% over the control. The impact of mulching was re- 
flected on the uptake of nutrients and was highest in the 
mulched treatments (M,). Trash mulching (MI) also made 
perceptible increase for WUE, energy productivity and 
energy use efficiency and showed its superiority to 
unmulched treatments (M,). Application of trash might 
have mediated favourable environment by reducing the soil 
temperature and retaining more amount of soil moisture in 
the root zone. This might have ultimately produced posi- 
tive effects on yield parameters, nutrient uptake and attrib- 
uted for increasing the values of cane yield, WUE, energy- 
use efficiency and energy productivity. The results are in 
agreement with the findings of Pandian et al. (1992) and 
Mathew et al. (2003). 

Interaction 
The interaction between m e b d s  of irrigation and trash 

mulching was significant for cane yield, WUE and energy 
productivity in both plant crops. However, the interaction 
effect was found only with the uptake of Ca in both plant 
crops, with the uptake of Fe and Mn and energy-use effi- 
ciency in first plant crop and with the uptake of Cu in sec- 

ond plant crop (Tables 1, 2). 
Among the treatment combinations, trash mulching 

with all furrow imgation (I,M,) and alternate furrow irri- 
gation (12M,) produced comparable cane yield and were 
statistically superior to all other treatment combinations. 
Mulching recorded 10.46% yield increase in alternate fur- 
row imgation, while in all furrow, skip furrow and irriga- 
tion once in a month, such a benefit of mulching was not 
noticed. In hgher and lower levels of irrigation, the benefit 
of mulching was comparatively less. The present results 
are in accordance with the findings of Thanki et al. 
(1 999) and Verraputhrian et al. (1 999). 

The interaction effect also revealed that alternate fur- 
row irrigation with trash mulching recorded highest values 
for WUE, energy productivity and energy-use efficiency. 
In the present study, alternate furrow irrigation with trash 
mulching (12M,) recorded higher cane yield in both years 
and it was comparable with that of all furrow irrigation 
with trash mulching (I,M,). This might be the reason for 
the treatment combination of alternate furrow irrigation 
with trash mulching to record higher values for WUE. 
The result revealed a saving of water to the tune of 41% 
was possible in alternate furrow irrigation with trash 
mulching (I,M,) compared to all furrow irrigation with or 
without trash mulching. The results are conformity with 
the findings of Pate1 et al. (1989) and Veeraputhiran et al., 
(1999). The highest energy productivity and energy-use 
efficiency associated with alternate furrow inigation under 
trash mulching (I,M,) might be owing to the increased 
cane yield, higher rate of biomass production and high 
water-use efficiency compared to other methods of imga- 
tion with or without trash mulching. 
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