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ABSTRACT. The throughfall, stemflow and interception losses of rainfall from coconut (Cocos
nucifera Linn,) were quantified based on 108 days of storm records in a high rainfall region at Pelicode.
The coconut has a storage capacity of 0.4 mm and the observed interception losses from it were upto
10 mm per storm. The relationship, throughfall (mm) = -—0.441-- 0.875 % Rainfall (mm) (r=0.943,
at 0.01 level) has accounted for 89 per cent in the throughfall from storm rainfall. The stemflow was
very low and its relationship with storm rainfall was; stemflow x 10— 3mm =»—22.154 -}-23.629 « Log
Rainfall (mm) (r=0.683, at 0.05 level). The influence of wind direction on the lateral distribution of

.

throughfall below coconut canopy was also quantified.

1. Introduction

The information on the receipt, storage and disposal
of rainfall from agricultural canopies finds it application
in the assessment of soil water, soil erosion, water
yields etc. The wetting of the leaves by intercepted
rainwater reduces the transpiration rate of vegetation

. (Rakhmanoy 1958, Schindel 1963, Harr 1966, Nicol-

son et al. 1968, Stig Larson 1981) and hence influences
crop growth and crop production. In humid tropical
arcas like Kerala where a large number of inter-crops
are grown with coconut, the base trees always compete
with the intercrops to intercept and direct water down
through their stems,

Investigations on the quantification of throughfall,
stemflow and interception losses of precipitation from
forest canopies have been reported by many workers
(Rutter 1963, Helvey and Patric 1965, Debral and
Rao 1968, Brown and Barker 1970, Manokaran 1979).
Such information for tree crops is meagre. The through-
fall. stemflow and interception losses of rainfall from
a coconut (Cocos nucifera Linn.), crop have been
quantified and discussed in the present paper.

2. The study area and crop description

The experiment was located at the Coconut Research
Station, Pelicode (12 deg. 06’ N, 75 deg. 12" E, 250 w

(237)

above msl). Pelicode receives an average annual rain-
fall of 3,500 mm distributed in about 115 days. About

20 per cent of the cropped area around Pelicode is
under coconut cultivation,

The oconut trees ( C. V. Lacodive Ordinary) under
ohser\f?mn were 58 years old and planted d?l{r)ing the
year 1'24. The crol;;ohas 28 standing leaves, out of
which ' vertically above, 12 horizontally and 9 verti-
cally blow were distributed in a spiral shape in the
crown. Each leaf was about 3 m length and 1 m
,waq:cth, nd splits in the veins to form upto 250 linear
lOowke pinnae which were about 5 cm wide and

e long. The stem has a diameter of 23-24 cm
and a hight of 990 cm and hence it has a surface arca

of 746% sq cm. The crop was squ :
i § are
approxiiate spacing of 7'.96 ¥ 9.?) sq mp-lanted i

3. Expernental details and methodology

The rinfall, throughfall and stemflow
measu
dfr:m di‘erent collectors were done manual];e?\fgrt;
y athSO IST during the period. Out of the 108
days 0 ?wrds, only independent rainfall storms with
ddurahory n écssofthan 24 hours and with an intervening
e ygg: 12 hours were taken for the present
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TABLE 1

Rainfall, throughfall and stemflow occurrences from
coconut 1981, Pelicode

Month

Jun
Jul
Aug
Sep
Oct
Nov
Total

"Rainfall

26
24
26
15
I

6

108

Frequency of occurrence (in days) of
-\ it

e, |
Throughfall Stemflow

wh

26
24
26
15
I
6
108

ST S5 T o ]

[

& -
~ O

TABLE 2

Monthly rainfall, throughfall, stemfow and interception losses from coconut 1981, Pelicode

Aug Sep Oct Nov Total
729.8 453.2 210.0 113.6 3526.2
669 .6 390.4 184.2 110.9 3210.6
(O1.8)  (86.1) (87.7)  (88.8)  (91.0)
234.0 38.0 17.4 6.1 1466.3
(0.0) (0.0) (0.0) (0.0) 0.0y
60.0 62.8 25.8 12.7 314.3
(8.2) (13.9) (12.3) (11.2) (8.9)

Elements Jun Jul
(mm)

Rainfall 1284.2 735.4
Throughfall 1187.1 678.4
(92.4) (92.2)
Stemflow ~ 757.6 413.2
10~ (0.1) {0.1)
Interception 96.4 56.6
(7.5) 7.m

(Figures expressed as percentage of rainfall are given in brackets)

The rainfall and evaporation (measured Vith a
Class A pan) were recorded in an open field bcated
in the station. The throughfall was collected fom 14
plastic collectors of surface area of 200 sq cr each
placed under the canopy uniformely in differett geo-
graphical directions from the trunk (Fig. 3).

The throughfall in the normal planting spnce_of
7.6 % 9.0 sq m per palm was obtained by weghting
the point observations with the areas of corentric
circles of 0-13, 13-2%, 21-31 m diameter fran the
trunk., The areal weighted throughfall was diviled by
the total area per palm to convert into mm mits.

The stemflow from the trunk was monitced by
fixing up a prefabricated metallic collars and tle rain-
water from the collars was drained into a jery can
through a rubber tube. The stemflow in mm ¢ depth
was obtained by dividing the volume of stenflow by
the area occupled by a single palm, ie., 75 % 9.0
sq m.

The interception losses (mm) were quarified by
an indirect method by taking the differencein gross
rainfall and the net rainfall (throughfall and temflow)

measurements.

4. Results and discussion

The observations made during the experimental
period June-November 1981 at Pelicode are sum-
marized as follows :

M_omhiy rainfall, throughfall, stemflow ‘and inter-
ception losses

The frequency of rainfall, throughfall and s
y , temfl
%urrences duqng the period areggiven in Table o;\f
¢ monthly rainfall, throughfall, stemflow and inter-
ception losses from coconut are given in Table 2.

Pelicode has received 3526 mm of rai i
ainfall
June-November 1981 confined to 108 days, q[l'}:ng'g
was a gradual reduction in monthly rainfall from 1284
ﬁg}ymt Eill.me tobg4 ;nm in November and correspond-
e num of rainy days als
26 in June to 6 in N(welrs;ber?yg A docreangd qrom

About 86-92 per cent of the monthly rainfall ha
r;:cached the soil surface as th'roughfa]]y and iltl Eaz
.e;::r{ied on all the rainy days. There was a slight
& hic hon in throughfall with decrease in rainfall due
O fugher interception losses at low rainfall conditions.

-
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Fig. 1. Throughfall as a function of rainfall
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Fig. 3. Lateral variation of throughfall (actual/average, %)
under coconut

stemflow was on 92 per cent of the rainy days
anc,lrtgnstitutes less than 0.059 per cent of the monthly
rainfall, The stemflow was less than om¢ mm per
month even in June under high rainfall conditions,
The recorded quantity of maximum stemflow was 23
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Fig. 2. Stemflow as a function of rainfall

litres per day per palm. The most frequent quantity
of occurrence being one litre per day per palm. The
stemflow can be collected in high level tanks for
gravity irrigation which will be sufficient to cover irriga-
tion during the intervening dry periods of the rainy
season. In certain parts of the region where saline and
water logged conditions exist, the stem water is being
collected using palm leaves as collars and is used for
domestic purposes,

The monthly interception losses in June from coco-
nut canopy and stem were upto 3 times higher than
the Class A pan evaporation of the area which was
about 3 mm per day during the period. Such monthly
rainfall interception losses from coconut varies from
7.5 per cent of the rainfall in June to 13.9 per cent
of the rainfall in September.

Storm rainfall relationships with throughfall and
stemflow

The storm rainfall relationships with the throughfall
and stemflow are shown in Figs. 1 & 2.

Since the storage capacity of the canopy and the in-
terception losses were of smaller proportion compared
to rainfall of the area, the throughfall gave a linear
relationship with the storm rainfall. The relationship,
throughfall (mm) = —0.441 -+ 0.875 x Rainfall (mm)
(r=0.942 significant at 0.01 level) has accounted for
89 per cent in the throughfall.

The stemflow was increasing with storm rainfall
logarithmically, The relationship, stemflow % 10— mm —
— 22.154 1- 23.629 Log Rainfall (mm) (r = 0.683,
significant at 0.05 level) has accounted for 47 per cent
of the stemflow. Since the leaves of the coconut are
split into small lanceolate pinnae, the palm does not
drag much of the rain water through the trunk, but allows
to go through besides what has remained for wetting
of the canopy and the trunk.- Stemflow was observed
only for storms with rainfall of 5 mm and above.

The stemflow was in small guantity compared to
the spacing of a palm 7.6 X 9.0 sq m and hence the
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throughfall forms the major portion of net rainfall.
Therefore, from the relationship obtained between
throughfall and storm rainfall, the storage capacity of
coconut can be taken as 0.4 mm, The interception
losses from larger storms were upto 10 mm per storm.

Lateral variation of throughfall

" The percentage ratio of throughfall to the average
throughfall at different lateral distances from the stem
are shown in Fig, 3.

The west-south westerly winds in the arca during
June-September poured upto 1% times the average
throughfall in the forefront portion from about 3 m
away from the trunk from the direction from which
the wind blows.

Since the wind blows from the cast-northeasterly
direction during October to November, the throughfall
variation also changed accordingly. The lowest, upto
half, of the average throughfall was observed I m
away around the stem. The throughfall concentration
at 3m away from the stem is due to arrangement in
the inclination of the leaves through which rain water
runs and drips at that particular distance. The through-
fall at 1 m around the stem was low due to the distri-
bution of thick coconut frawns which will allow rain-
water to run to greater distances. This process helps
in reducing the soil erosion and in increasing soil
stability at the root zone from the crosive nature of
high intensity storms of the region in which rainfall
was as high as 50 mm per hour.

5. Summary and conclusions

The throughfall, stemflow and interception losses of
rainfall from coconut have been studied. The through-
fall has occurred on all the rainy days when the storm
rainfall was 5 mm and above, The monthly quantity
of throughfall and stemflow were upto 92.0 and 0.059
per cent of the total rainfall. The throughfall was
increasing lincarly and the stemflow logarithmically
with storm rainfall, The coconut canopy has a storage
capacity of 0.4 mm and the interception losses were
upto 10 mm per storm. The winds in the arca have
influenced the throughfall distribution below the
canopy. The intercrops planted below 2m lateral
distance from the stem will have lower impact from

high intensity rains as the throughfall was low in that
horizon. Since major portion of the forest/agricultural
lands in the west coast region of India are being con-
verted into coconut gardens, thé information on rain-
fall disposition from coconut canopies will be useful
in assessing the erosivity of tropical rainfall and impact
on the hydrological balance due to change in land use
in the region.
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