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ABSTRACT

Afield study was conducted at Central Horticultural Experiment Station (ICAR-11HR), Bhubaneswar, India, during
2007-2013 in a new mango orchard of the variety ‘Arka Neelachal Kesri’ at 5m x 5m spacing, to conserve rain-water
and to enhance soil moisture availability during dry periods for augmenting plant growth and fruit production. Among
the four in situ rain-water harvesting techniques (cup-and-plate, half-moon, full-moon, and trench) evaluated in
combination with three types of mulch (no mulch, inorganic mulch, and organic mulch), the cup-and-plate system
resulted in maximum annual increment in vegetative growth and fruit yield (4.67kg/plant), while, organic (paddy
straw) and inorganic (black polythene, 100u thickness) mulches improved vegetative growth, fruityield and TSS in

fruit significantly over no muich.
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Though considered drought-hardy, mango
(Mangifera indica L.) requires watering for orchard
establishment and good fruiting, evenin heavy rainfall zones
like coastal Odisha, where soil moisture deficit occursduring
February-May. In situ rain-water harvest by building
trenches, bunds, circular basins, etc. can increase soil water
content by reducing surface runoff (Panigrahi et al, 2008).
Mulching conserves soil moisture and controls weeds (Lal
et al, 2003). Therefore, the present study was undertaken
to assess the effect of in situ rain-water harvesting
structures and mulching on performance of themango variety
‘ArkaNeelachal Kesri’ under rain-fed conditions.

The experiment was conducted at ICAR-IIHR-
Central Horticultural Experiment Station, Bhubaneswar,
Odisha, during 2007-2013. The soil at the experimental site
isred lateritic, with poor organic matter content (0.2%) and
meagre water holding capacity. The orchard of ‘Arka
Neelachal Kesri’ mango was developed in situ, on its own
rootstock, by sowing seeds at 5m x 5m spacing with onset
of monsoon in 2007, and top-grafting the seedlings so-raised
ayear later. The experiment waslaid out in split-plot design,
with 12 treatment combinations consisting of four in situ
rain-water harvesting structures, viz., half-moon or semi-
circular basin, full-moon or circular basin, cup-and-plate,
and trench system as the main plot, and three levels of
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mulching (no mulch, organic mulch and inorganic mulch) as
sub-plot treatments (Table 1) with fivereplications. Thetrees
were maintained under rain-fed conditionsfrom theinception
of the experiment.

Initial growth parameters, i.e., plant height, canopy
diameter, scion girth and primary girth, wererecorded during
November-December, 2009. Thereafter, annual increment
in growth was noted for three consecutive years, from 2010
to 2012. Fruits were harvested at full maturity and
observations were recorded on fruit yield and quality

Table 1. Treatment details with specification of in situ rain-water
harvesting structures and measures of mulching

Treatment Specification
Four in situ rain water harvesting structures as main plot treatments:

Half-moon Semi-circular basin at 1m distance from main
trunk

Full-moon Circular basin at 1m distance from main trunk

Cup-and-Plate Circular pit of 0.5m width and 0.5m depth around
the tree at 1m distance from main trunk

Trench Trench of 2m length, 0.5m width and 0.5m depth

at 1m distance from main trunk

Three levels of mulch as sub-plot treatments:

No mulch Without cover

Inorganicmulch  UV-stabilized black polythene (100u thickness)
around the tree at 1m radius

10cm thick layer of paddy-straw around

the tree at 1m radius

Organic mulch
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Table 2. Effect of in situ rain-water harvesting and mulching on annual increase in vegetative growth in mango ‘Arka Neelachal Kesri’

Treatment Annual increasein vegetative growth
Plant height (cm) Canopy diameter (cm) Trunk girth (cm) Primary girth (cm)
2010 2011 2012 Pooled 2010 2011 2012 Pooled 2010 2011 2012 Pooled 2010 2011 2012 Pooled

In situ rain-water harvesting structures:

Half-moon 4492 4063 47.88 4448 5298 588 51.73 5450 697 72 601 673 366 501 414 427

Full-moon 46.88 40.67 4953 4569 5239 6059 5321 5540 733 759 667 720 391 515 442 449

Cup-and-Plate 50.28 54.09 6446 56.28 6041 79.22 7173 7045 781 1017 931 910 469 772 686 642

Trench 53.13 4646 5635 5198 5331 6867 6237 6145 768 889 806 821 421 636 569 542

SE(m)+ 238 229 213 105 506 203 259 155 029 037 036 018 035 038 032 016

CD (P=0.5) NS 713 634 3.26 NS 6.33 8.06 483 NS 114 112 058 NS 118 100 051

Mulch:

No mulch 46.12 4031 5019 4554 5056 5875 5184 5372 676 763 655 698 393 524 443 453

Inorganicmulch 50.45 47.19 56.13 5126 56.2 69.22 6297 628 784 892 801 826 416 643 563 541

Organicmulch 49.83 48.89 57.35 5202 5757 7248 6447 6484 775 883 798 819 426 651 577 551

SE(m) + 245 199 18 181 309 244 3.27 136 036 036 026 014 031 036 024 011

CD (P=0.5) NS 576 521 3.04 NS 7.05 9.47 394 NS 104 074 039 NS 104 069 032

Table 3. Effect of in situ rain-water harvesting and mulching on fruit yield and quality in mango ‘Arka Neelachal Kesri’

Treatment Fruit yield Fruit quality

No. of fruits/tree Averagefruit Total weight of Pulp Ped Stone TSS Acidity
weight (9) fruits (kg/tree) (%) (%) (%) (°B) (%)
2012 2013 Pooled 2012 2013  Pooled 2012 2013 Pooled

In situ rain-water harvesting structures

Half-moon 11.33 1591 13.62 165.72 151.97 158.85 187 241 214 6832 1359 1810 20.01 0.25

Full-moon 1344 1873 16.09 156.78 169.27 163.03 209 310 259 6816 1480 17.05 1991 0.26

Cup-and-Plate 2327 3255 2791 16497 16798 16648 387 546 467 6753 1411 1836 1971 0.27

Trench 1822 27.18 227 16701 15770 16235 294 4.28 361 6920 1392 16.89 1880 0.28

SE(m)+ 1.46 2.03 142 4.69 5.95 325 023 036 022 0.78 048 045 0.35 0.2

CD (P=0.5) 454 6.31 4.42 NS NS 071 111 0.69 NS NS NS NS NS

Mulching

No mulch 1265 1755 1510 158.10 158.87 15848 199 279 239 6830 1448 1723 1874 0.29

Inorganicmulch 18.79 2588 2233 16585 16281 16433 3.06 4.17 361 69.03 1340 1757 1987 0.26

Organicmulch 1827 27.35 2281 166.92 16352 165.22 3.03 447 375 6757 1443 1800 2022 0.25

SE(m)+ 1.69 221 144 458 58 404 028 035 024 0.83 053 042 028 0.2

CD (P=0.5) 4.90 6.40 4.16 NS NS 080 101 0.69 NS NS NS 081 NS

parameters (pulp, peel and stonedetails, total soluble solids
and titratable acidity) when fruiting started in the year 2012.
Fruit anditsfractions, namely, peel and stone, wereweighed
and their contents calculated as percentage. TSS was
determined using ahand-held digital refractometer. Acidity
was estimated by titrating fresh fruit-juice with 0.IN NaOH,
using phenolphthalein as an indicator, and was expressed
asper cent citric acid equivalents. Datagenerated on various
parameters were tabulated and statistically analyzed.

Annual increase in vegetative growth for three
consecutive years, along with pooled data, is presented in
Table 2. Cup-and-plate system of in situ rain-water
harvesting resulted in significant increase in plant height,
canopy diameter, scion girth and primary girth. This
treatment also gave the highest fruit yield (27.91 fruits
weighing 4.67kg/tree) (Table 3). However, no significant

differences were observed with use of variousin situ rain-
water harvesting structures for average fruit weight and
fruit quality (Table 3). Better growth and yield observed in
the cup-and-plate system, may be due to improved rain-
water harvest using this structure, and consequent increased
soil-water available to the plants for longer duration than
with the other structures.

Mulching had significant influence on vegetative
growth (Table2), yild and TSS (Table 3). Maximum annual
increasein plant height, canopy diameter and primary girth
wererecorded in the organic mulch, followed by inorganic
mulch. Enhanced plant growth observed could be due to
availability of sufficient moistureand enhanced |ateral growth
of rootsin the upper layers of soil which, inturn, may have
resulted in better nutrient uptake, as reported in citrus
(Panigrahi et al, 2008). Beneficial effects of black polythene
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and straw mulch on plant growth have also been reported
in guava by Das et al (2010).

Use of organic mulch resulted in the highest yield,
which wasat par with yield recorded in theinorganic much
treatment. Increase in the yield under these mulches was
due to a significant increase in number of fruits, over no
mulch. Averagefruit weight under both organic and inorganic
mulch was also high, although statistically at par with no
mulch. Higher yield under mulching due to better
conservation and improved availability of soil moisture,
suppression of weed growth and decrease in soil
temperature (which, in turn, resulted in better fruit retention
and reduced fruit-drop) have been reported by Shirgure et
al (2005) in acid lime, by Ghosh and Tarai (2007) in ber,
and by Sharmaand Kathiravan (2009) in plum.

TSS in the fruit was significantly influenced by
application of organic and inorganic mulch, but not so for
the other fruit-quality parameters. Improvement in TSS by
use of mulch may bedueto soil moisture conservation which,
ultimately, may have caused mobilization of soluble
carbohydrates to the fruit (Nath and Sharma, 1994).
Improvement in fruit quality with application of mulchwas
also observed by Ghosh and Tarai (2007) in ber.

Cup-and-plate system of in situ rain-water harvesting
and mulching either with paddy-straw or black polythene
(100p thickness) could, therefore, be useful for providing
better growth, fruit yield and quality in rainfed mango in the

humid tropics of Eastern India.
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