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ABSTRACT

Studies were conducted to find out the possibility of using maize as shelterbelt for irrigated
groundnut and effect of crop shelterbelt (Maize) on the canopy weather, yield and WUE of summer
groundnut (TMV2) in alfisol, The results indicated that weather around groundnut canopy is con-
siderably altered by the crop shelterbelt. Reduced wind velocity and evaporation coupled with
higher relative humidity were recorded in sheltered cropresulting in lower daily water use rate and
consumptive use of groundnut. Biomass and pod yields of groundnut were favoured by crop
shelterbelt. Pod yield increase of 21 to 24 per cent and consumptive use reduction of 20 per cent
was observed in the sheltered treatments compared to unsheltered ones, Water use efficiency was

markedly incroased by shelterbelt.
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With the limited scope for further exploi-
tation of water resources and growing need for
diversion of presently used irrigation water to
expanding industrial and exploding population,
greaterurgency for judicious and efficient use of
irrigation water is warranted. Climate plays a
pivotal role in the alleration of consumptive use
of crop through fluctuated atmospheric demand
around crop canopy. Shelterbelts are known to
maintain cooler crop canopies by reducing wind
velocities and thereby restricting evapotranspi-
ration from crop canopy. Tall growing crops and
perennial grasses when used as shelterbelts have
been reported to conserve moisture and increase
the yields of crops like soybean (Radke and
Bunows 1970) and wheat (Aase and Siddoway
1974, Frank et al. 1977). The effect of crop
shelterbelts on yield and water use efficiency
(WUE) on groundnut has not been studied.
Investigations were therefore undertaken to study
the influence of maize as shelterbelt on the crop
canopy weather, yield and water use efficiency
of irrigated groundnut during summer.

MATERIALS AND METHODS

Field experiment was conducted during
summer season of 1978 at Tirupat campus of
AndhraPradesh Agricuttural University to study
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the influence of crop shelterbelt (Maize) on the
yield and WUE of irrigated groundnut (TMV 2)
on sandy loam soils. The treatments were:

T, = Both sides unsheltered (control on
SW side)

Both sides unsheliered (control on
NE side)

L]

Unsheltered from SW side winds but
sheliered with four double rows of
shelterbelt from NE side winds.

Sheltered from SW side winds with
one double row and from NE side
winds with three double rows of shel-

terbelt.

L

Central plot sheltered from SW and
NE side winds with two double rows
of shelterbelts on both sides,

Sheltered from NE side winds with
one double row and from SW side
with three double rows of shelter-
belts,

Unsheliered from NE side winds but
sheltered with four double rows of
shelterebelts from SW side winds.


https://doi.org/10.29321/MAJ.10.A01872

SRINIVASULU REDDY et al.,

The design adopled was completely
randomiscd design with three replications, The
gross and net plot size were 120 m? and 30 m?
respectively, Groundnut was sown with a spac-
ing of 25 x 10 ¢cm and manured with 20 N, 13
P,O, and 25 KO kg.ha', Shelterbelt (Maizc)
was plantedin SE-NE dircction which was across
to the prevailing winds during cropping scason.
Maize was sown in quincunx pattern in double
rows with 60 x 20 cm spacing, one week priorto
groundnut sowing. The length of the shelterbelt
was 60 m and distance between two shelterbelt
rows was 8 m. Wind velocity was measured with
hand cup anemometer at the top of height of
shelterbelt in the center of each plot. Relative
humidity was measured with Assman psychrome-
terin the centre of each plot at the top of ground-
nut canopy. Evaporation was measured from
Can Evaporimeterskeptat groundnutcrop height
in the centre of each plot. Consumptive use of
water for groundnut crop was obtained by esti-
mating the soil moisture content gravimetri-
cally, before and 24 hours after each irrigation.
Mean daily water use was obtained by dividing
the crop consumptive use with the crop duration.
TheWUE was derived as a quotient of pod yield
(kgha') and consumptive vse (mm) and ex-
pressed as kg.ha mm,

RESULTS AND DISCUSSION

Weather in groundnut canopy was al-
tered by shelterbelts. Wind velocity and evapo-
ration were low and relative humidity was high
in sheltered treatments compared to unsheltered
(Table.1.), Tall grown maize exerted shelterbelt
effectbyreducing the wind velocityin the ground-
nut canopy with the result of which relative
humidity was maintained at slightly higherlevel

than unsheltered crop. This situaliﬁh was mani-
fested lower evaporation from sheltered crop to
the tune of 0,96 mm.day.

Dry matter production (DMP) at harvest
and pod yield were significantly influenced by
crop shelterbelt (Table.2). Sheltered crop re-
corded significantly higher biomass and pod |
yield than unsheltered. The percentage increase
in pod yield of groundnut in the sheltered treat-
ments was 21 to 24 over unsheltered ones,
Improved performance of groundnut under shel-
ter might be due to effective utilisation of soil
moisture throughout the growing period.

Daily water use and consumptive use of
groundnut were significantly influenced by
sheltering effectof maize (Table.2). Daily water
use rate and crop consumptive use were signifi-
cantly lower in the sheltered groundnut com-
pared to unsheltered. Lesser water use by shel-
tered crop was obviously due to lower evapora-
tion rates probably coupled with manifestation
of sheltering effect inreduced transpiration from
cropcanopy. Consumptive use of groundnut was
lesser by 20 per cent in completely sheltered
treatment (T,) compared to unsheltered ones (T \
and T,). Thus sheltered treatments need one to
two irmgations less compared to unsheltered and

partially sheltered.

Water use efficiency was higher in'shel-
tered treatments than unsheltered (Table 2).
Highest WUE (8.34) was noticed under com-
pletely sheltered (T, ) while it was lowest (5.49)
in unsheltered crop (T, and T, ). Higher WUE
obtained with sheltering of maize is obviously
due to highest pod yield and lower consumptive
use of water,
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Table 1. - Weather in groundnut canopy as influenced by maize as shelterbelt.

Parameter Unsheltered* Sheltered**

1. Wind Velocity (Km. hour)

a. Atthe top of groundnut canopy 1.85 0.83

'b. At the middle of the shelterbelt 3.07 2,30

¢. Al the top of shelterbelt 5.36 485

2. Mean Relative Humidity (%) 72.40 80,70
3. Evaporation (mm.day™") 6.99 6.03

Table 2,  Effect of maize as shelterbelt on yield, water use and WUE of
groundnut,

Treatment DMPatharvest  Podyield  Daily wateruse Consumptive WUE

(kg.ha't) (ke.ha') (mm) pse (mm)  (kg.ha mm)
T; 9,600 2345 468 425.7 5.51
T, 9,700 2328 468 425.7 547
T, 10,120 2524 467 4252 593
T, 11440 2855 422 3806 7.58
T, 11,680 2889 3.88 3466 8.34
T, 11,360 2804 422 380.5 137
1 10,240 2497 4.62 4214 592
CD (5%) 1028 193 — i —
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