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ABSTRACT

Eastern Dry zona of Karnataka where normal annual rainfall 15 868 mm
and annual PET is 1181 mm favours the establishment of the perznnial
hartigultural crops. Using the crop co-efficient, PET and the geametry of the fully
maturad trees, the plant population that could be accommodated per hectare
area under rainfad horticulture with minimum perod of stress druing the year
has been liged using the FAC water balance model, Under the existing rainfall
scenario, about 44 mange tress per hectare area could be accommodated
with 15 meter by 15 meter spacing that have the maximum spread of 6 meler
racius from the main trunk, so that the fife span of the trea is not effected by

moisture stress.
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The State of Karnataki which has
been producing enormous amoeunt of mango
under rmnfed agriculiure has 10 Agrochimatic
rones, Mango s the magor horbcaltuee froit
crop grown in Karnataka especially in
Fastern Dey Zone (Zone No. 3) of the State
with geographical aren ol 17.96,838 ha, The
cone notmally receives $68 mm of annual
raintall, which 1s bi-model in nature, May in
premonsoon pered and September-October
months during s-w monsoon penod receive
the highest rainfall. The farming community
s ancreasing the area under mango
cultrvation, Rainfall and irrigation help the
turming community o raise the trées
stuccessfully. For minimizing the stress and
ellfeetve utilizatnion of rainwater, use of the
FAQ water balance technigue is found
feusibie, so that the trees are not subjected

L mueh modstore stress, The water balanee
for dey land crop in the Easter Dry zone ol
Kuarnataka has been attempted by
Rajegowdaer af (1996, 2000 and 2001 ) and
Rukminieraf ( 1996). Knowing the quantity
of water required lor the growth of the
mungo under rainfed condition. the number
of phants that could be jecommodated
unit ared can be fixed,

MATERIALS AND METHODS

Eastern dry zone region, is alsocalled
the “Tunk fed” region and lies berween 12
SO'N and 14" 35" N ke, 73" 30" and 77" 200
E long, at an altitude o 800 - 900 muas:1.
The daily weuther data of GEKVK,
Bangulore for the period 1972-2000) was used
to work out the water balance of the region.
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The  monthly normal  potential
evapolranspiration values have been
computed usxing Penman's method
{Doorenbos and Pruitt, 1977). The crop
coefficient (Kc) values given by Doorenbos
and Prume ( 1977) were used.

Water Balance

Water holding capacity (WHC) of the
sail 15 considered as 170 mm for every 100
cmdepth of the soil and the permanent wilting
point (PWP) as 1/3 of WHC at its field
capacity. Therefore, it is estimated that only
1155 mm of water would be available
(AWC) for every 100 cm depth of the soil
for the plant,

ET requirement (ETi) by the crop has
been computed using the equation.

ETi=Kcix FETi ()

Where, ETi = Evapotranspiration by the
crop during i month
Kei = Crop coefficient during i
month and
PETi= Potential evapotranspiration
during i manth

Actual evapotranspiration (AET ) by
the crop depending upon the availability of
moisture in the o1l has been calculated using
the procedure adopted by Frere and Popov
(1979, Soil water storage (mm) at the end
of 1" month has been calculated following
the FAO water balance method of using the
equation

S=S,, +Pj- AET .. (2)

Where. S = Water retained (mm) in the soil

WATER BALANCE OF MANGO 04

at the end of i'" month
5, , = Water available (mmjat the
beginning of i'" month
P =Precipitation (mm) during the
1" month
and AET, = Actual amount of water available
tocrop during 1" month

where

AET =ET, when § = ET and ... (3)
AET <ET,. when 5 <ET and .. (4)
AET =0, when S | O i ()

RESULTS AND DISCUSSION

In Table 1, monthiy values of rainfall,
PET, crop coefficient (Kc), ET, water used
and mean rainwater storage are tabulated,
The maximum root depth of the mango plant
his been considered as three meters and the
water available in the soil of this agroclimatic
zone has been worked out and it is 346.5
mim.

The total water requirement works out
to be 1133 mm, The normal soil moisture
that is available at the end of the vear would
be about 142.3 mm for 300 cm depth. The
Table 1 indicates that there is no water stress
during January and February months,
However, from March to June there is
inadequate moisture. Since these are the
sumrner months, the leaf area decreases due
to withering of leaves and reduces the
evapolranspiration though the water
requirement per unit area of the crop canopy
increases, The stress during fruit maturity
reduces the fruit expansion and also restrict
the flesh initiation and hence fruits are forced
to mature (Hsiao er al. 1976). Further, July
onwards there is no stress till the end of the
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Table 1. Monthly Water Balance For Mangeo.

Rainfall PET Ec ET Water used Water
Maonths {mm) (mim) AET (mm) storage
TAN 1 35 0.80 68.0 630 753
FEB 9 108 (.75 51.0 810 33
MAR 15 138 (.83 173 8.3 0.0
APR 30 139 0.95 132.1 0.0 0.0
MAY 104 |26 [.O5 132.3 104.0 0.0
JUMN 71 93 .15 107.0 71.0 0.0
JUL 114 R6 .15 DE9 98.9 15.1
AUG 04 H8 .15 101.2 101.2 17.9
SEP 216 85 110 935 935 1409
OCT 135 8O 0.90 72.0 720 2034
NOV 55 T8 0.85 66.3 66.3 192.1
DEC 14 75 (.85 638 RN 142.4
TOTAL | B68 18] 1133 B6E.0

vear as there s sufficient rminwater (o meet
the water requirement of the plants and there
is vegetative growth in the plant. In this
agroclimatic zone normal rainfall 15 868 mm,
PET is 1181 mam, ET 15 1133 mm.

Plant population

Normally the mango trees are
hemispherical in shape. Based on the
geometry of the plant, if the radius of the
branch of the tree that they spread from the
main trunk of a fully growing mango tree as
& meters, then the area coverd by a single
tree is

=gR'=3.1415x6x6=22615m"

Therefore total number of plants per
hectare that can be supported s given by

100 x 100m"
226.15m"

44.2 =44 plants

Therefore it is suggested that 44 plants
could be planted in one hectare so that no
plant would suffer with severe moisture
deficiency in year barring in a few months,
These 44 trees could be planted at the spacing
of 15 meters by 13 meters

REFERENCES

Droorenbos, I and Pruin, W.O., 1977, Crop
Water Requirement”, FAQ frri. Diain,

Journal of Agrometeorology/ceety/98



Jume 2003]

Paper No. 24, FAD, Rome, 47 p.

Frere, M. and Popov, G.F., 1979.
"Agrometearological crop monitoring
and forecasting”, FAQ. Plant Prod.
Prent paper Mo, 17, FAQ, Rome, 64 p.

Hasao, T.C., Acevedo E., Fereres E. and
Hunderson DLW, 1976. Waler stress
on growth and osmotie adjustment,
Philos Trans. Rov, Soc.. London, Ser,
B, 273:479-50)0,

Rugegowda, M.B., Muralidhara K.S., Murah
MM, Ashoka Kumar TN, and Gowda
DML, 2000, Statistical crop weather
maodel to predict the gruin yield of
Finger millet”,
2(2): I58-161.

J. Agrometcoral,,

WATER BALANCE OF MANGO Sy

Rajegowda, M.B.. Sashidhara, K.C.,
AshokKumar, T. N., Hegde,
Panduranga, B.R., Krishnegowda,
K.T. and Ashoka, HG. 1996, Effect
of Vegetative Bunds on Water
Conservation und Finger Millet Yiclds,
frnd. 1. Drvicnd Agric. Res. Dev. 1]
(2): 87-90 p.

Rukmani. 5.N,, Rajegowda. M.B.,
Thimmaraju, KR, and Gowda, M.,
1996, Water Balance Studies in Fack.,
Metesem, 47 (2) ¢ 1852190,

Thomthwaite, C W, and Mather, J.R., 1957
"Instruction and tables for computing
potential evapotranspiration and. the
water  balance.  Pubdication in
Climarerdogy, Lab. Climetedogy, 10 (3):
185-311.

Journal of Agrometeorology/ceety/99



