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AGRO FORESTRY SYSTEMS FOR RURAL EMPOWERMENT
- AN EXPLORATORY STUDY
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ABSTRACT
Introduction of trees in croplands is referred to as agroforestry and fruit trees in croplands is referred to as agri-

horticultural land use system of Agroforestry. In order to test field applicability of agrihorti land use system on farmer’s field,
a farmer’s field at village & post Karari, Jhansi, located 12 km away from Jhansi city was selected. Farmer planted Aonla, Ber,
Guava, and Pomegranate on his field. As much, fourty plants of each fruit crop were planted in year 1993-94 in an area of 2.5
acre. Observations on impact of agroforestry land use and agri-horticulture system of agroforestry as source of rural empow-
erment have recorded and presented in the present study. In the year 2003-04, on an average yield of groundnut and wheat
was 1.10 and 2.41 tonnes/ha. Production obtained from Guava and Aonla was 748 and 415 kg/ha. The annual net income
obtained by the farmer was Rs.12,695/ha. While prior to the adoption of agroforestry technologies, the farmer used to get net
income of Rs. 3,475/ha. After ten years of adoption of agrihorticulture technology, farmer started obtaining fuel wood, fodder,
fruit, small timber and food grains from the same piece of the land, while before 1993-94, his wife used to walk 4 to 5 kilometer
in the search of fuel wood collection. His standard of living increased considerably. He got better food and clothing, con-
structed a pucca house and well, cemented irrigation channels and purchased a moped bike. Recovered himself from the loans
took from Bank, and from village landlord. Full time employment was provided to farmer and his wife. Aonla based agrihorti system
is highly profitable   and sustainable as aonla is a regular bearer and exerts comparatively less affect on associated crops.
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Integration of fruit crops in croplands is referred to
as agri-horticultural land use. Research experiences at
NRCAF Jhansi, indicated economic feasibility of agrihorti
landuse system on marginal lands under rainfed condi-
tions of Budelkhand regions (Anon 1992). Aonla, ber,
guava, citrus etc. were identified as promising fruit crop
in this region, fruit crops are first preference of farmers
under agroforestry system on  account of short gestation
period, regular income, risk cover and aesthetic value
(Anon, 2000). Agri-horticulture land use is an important
component of agroforestry. Agroforestry is a land use
that involves deliberate retention, introduction, or mix-
ture of trees or other woody perennials in crop/animal
production fields to benefit from the resultant ecological
and economic interactions (Nair, 1992). About 50 per
cent of the total agricultural land in the country, is esti-
mated to be marginal land and could be more produc-
tively used by revegetating with suitable species of trees
and grasses in association with crops. Dwivedi (2002)
stated that status of agroforestry extension perspectives
in agroforestry research in India is determined by the
very character of the problems to be solved by the land-
use technologies. In this context Dwivedi and Shukla
(1998), stated that Government regulations on felling of
trees from agroforestry lands and transport of agroforestry
produce has to be carefully deregulated to benefit vari-
ous strata of farming community. The theoretical per-
spectives of the contributions that social sciences can
make to agroforestry have been superbly reviewed by
Burch (1992). The success of agroforestry largely de-

pends upon how it is accepted by our clientele-the farm-
ers.  Considering the newness of the concept it was
thought worthwhile to probe into the impact of agri-horti
land use in Bundelkhand region of central India.
METHODOLOGY :

In order to test field applicability of agrihorti  landuse
system on farmers field, one farmer namely Shri Tijju of
village & post Karari,  Jhansi, located  12  km  away
from Jhansi city  on Jhansi -Gwalior road was  selected.
The farmer was brought to the research centre and ex-
posed to agrihotricultural  activities at the centre. After
due  motivation,  farmer agreed to plant  aonla, ber, guava,
citrus and poms granate on their field. As  much, 40 plants
of each fruit crop were planted in year 1993 in an area of
5.0 acre on farmer’s field. The fruit plants were  wa-
tered during summer only. Crops like ground nut in kharif
and wheat in rabi were sown through out the period. The
farmer was  in regular touch with the centre  for getting
technical advice from time to time. Observations on the
farmer’s field recorded and presented in this study. Data
pertaining to seed germination, number of litters per plant
were recorded in all four directions under tree canopy
and average crop yield of wheat  was recorded on the
basis of sample plot keeping tree in cnetre. For calculat-
ing returns  prevailing  market rate of crop (grain + straw)
and fruits in 2002 were taken into account.

Pertaining to plant survival, growth of plants, yield
from fruit tree and associated crops and farmers per-
ception regarding agrihorti landuse have been recorded
and are based on actual survival of trees, Farmers opin-
ion was recorded based on personal interview.
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RESULTS AND DISCUSSIONS :
Application and Motivation–The farmer’s   moti-

vation to adopt agrohoticulture landuse is evident from
critical perusal of data in table-1. that in a period of  9
years, maximum  plant survival is registered by ber
(62.5%) followed by aonla (55%) & guava (50%)  Mini-
mum survival is registered in case of citrus spp. (20%)
although , pome-granate  recorded  50 % survival upto
year 2001 but the same were uprooted due to low re-
turns on account of high bird damage, theft, poor quality
of fruits low yields. Guava was planted in  maximum
area (2.5 Acre) which  constitute  50 % of  his holding.
Citrus species (lime and lemon) were planted in  about
1.1 Acre land but poor  survival due to harsh  climate
conditions appears to be prohibitive.

Growth of fruit trees–The data recorded  on growth
of fruit trees in crop lands in presented in table -2. It  is
obvious from the data that aonla plants recorded maxi-
mum tree height  (5.18 m) and collar diameter 17.5 cm
followed by guava plants. Since, ber is regularly  pruned
for  inducing new flush, tree height is  disturbed. How-
ever, collar diameter of ber plants, indicated  slow growth
of  ber, lime and lemon fruits recorded 3.99 m  plant
height, 12.0 cm  collar diameter and produced only 3.50
cm average canopy cover. Aonla plant though produce
grater canopy cover but small leaves and decideus na-
ture of plants results in greater sunlight penetration  un-
derneath  the canopy. Varying growth of  plants is obvi-
ously genetic feature of individual species.
Table 1. Fruit Tree Species and Number of Plants

Spacing    Tree Species No. Area Survival      Source
(Acre) (%)

8 x 8 m Aola 4 0 0.64 55 (22) NRCAF
8 x 5 m Guava 250 2.50 50 (125) Self/ NRCAF
 6 x 6 m Ber 40 0.36 62.5 (25) NRCAF
6 x 6 m Pomegranate 4 0 0.36 -uprooted in 2001 NRCAF
7 x 5 m  Citrus ( Leman) 125 1.10 20 (25) Self/ NRCAF

Kinnow 5 0.02 20 (1) Self
Mandarin 5 0.02 40 (2) Self

Table 2. Growth  of  plants under agroforestry
system after 9 year of planting

      Tree Species Height (m) C.D. (cm) Canopy  spread (m)

Aonla 5.18 17.5 4.56
Guava 3.27 8.8 2.27
Ber 1.33 11.1 1.72
Citrus (Lemon) 3.99 12.0 3.50

Germination and Crop Yield–Data on crop yield
and  attributes  of wheat crop is recorded and presented
in Table 3. It is obvious from the data that germination of
wheat is influenced by presence of trees.Maximum  80%
germination was recorded under aonla plantation with-
out any post sowing irritation followed by citrus  (60%).
Minimum 30% wheat germination was recorded under

guava and ber plantation. However, cent per cent seed
germination was obtained with post sowing irrigation un-
der all plantations. This is obviously due to shade effect
of trees, on crop and competition for soil moisture be-
tween crop and tree roots. Its worthwhile .to mention
here that tree canopy is in full swing at the time  of wheat
sowing and crops like ber, guava and citrus are in their
reproductive phase hence competition for moisture and
nutrients is very high between tree and crop component,.
Since, aonla  canopy is appreciably  reduced at the time
of wheat sowing, as such, due to low competition, seed
germination under aonla is better as compared to other
fruit crops in case no post sowing  irrigation is provided
to the crop. In case of citrus low canopy cover resulted
in fair germination  of wheat crop.  Similarly, Number of
litters per plant ranged between  2.5 to 1.4 under various
fruit trees as against sole crop (2.5 litters/plant). It is
worthwhile to mention here that  due to coarse soil tex-
ture and high evapotrnspiration,  resulting in quick mois-
ture depletion, littering is poor  in this region. This is why
farmers use high seed rate (200-240 kg/ha)  in wheat.
Maximum  number (2.1 /plant) of litters per plant were
recorded under citrus canopy followed by aonla and
ber (1.8 and 1.7/plant)  respectively. Minimum number
of litters were recorded  under guava canopy as  it had
dense canopy full of large leaves. Due to heavy  pruning
ber  canopy was  drastically reduced. Accordingly, crop
yield was maximum (3245 kg /ha) under citrus plantation
followed by aonla (3005 kg /ha). Minimum crop yield
was recorded under guava  plantation. This may be at-
tributed to reduced tillering on account of shade  effect.

Table 3. Wheat crop yield (t/ha) under different
fruit trees after 9 years  of plantation in (2002)

                             Germination   No. of
with post  without  post litters Crop

    Tree species so wing  sowing (kg /ha) yield
Irrigation Irrigation Per plant

(%) (%)

Aonla 100 8 0 1.8 3005
Guavae 100 3 0 1.4 2875
Ber 100 3 0 1.7 2980
Citrus 100 6 0 2.1 3245
Without tree 100 100 2.5 3800

Returns from the System–In an attempt to work-
out returns from agrihorticultural system  it was estimated
that total return from the system increased by 16.5-
136.2% than sole cropping under different fruit crops.
Aonla based agrihorti system produced maximum
95007.00 Rs./ha return which was 136.2% higher than
sole cropping Ber based agrihorti system yielded mini-
mum 16.5% increase than sole cropping accruing 46879.00
Rs./ha. Sole cropping yielded 40,226.00 Rs./ha. This, it is
amply clear that agrihorti system is profitable than sole
cropping in 10th year of its plantation. Further perusal of
data in Table-4(a) and 4 (b) indicated that in case of
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aonla major chunk of returns (67.9%) comes from fruits
while in case of other fruit species it ranged between
37.4-43.4%. Consequently share of crop to total returns
from the system was worked out to be 32.5% for aonla
based agrihorti and 56.6 to 66.6% for other fruit based
agrihorti systems. The reduction in crop yields under vari-
ous systems was 16.9 to 25.6% as compared to sole
crop maximum reduction was observed under guava
(25.6%) an minimum under citrus based agrihorti system.

Living Standard Increased–After nine years of
adoption of above technology, Tijju started obtaining  fuel
wood, fodder, fruit, small timber and food grains from the
same peice of the land, while before 1993-94, his wife
used to walk 2 to 3 kilometer in the search of fuel wood
collection. His standard of living increased considerably.
He got better food and clothing, constructed a pucca
house (cemented house) of two rooms and pucca well
(cemented well), cemented irrigation channels and pur-
chased a moped bike. Recovered himself from the loans
took from Regional Rural Bank (RRB), Jhansi and from
village land lord  for daughter’s marriage, purchase of
pump set for irrigation and for digging the well. Full time
employment was provided to Tijju and his wife.

Table 4. (a) Returns   from  fruit based
Agroforestry system on farmers field

No. of Fruits Returns     Crop  yields Returns Total
  Species trees per yield from  fruits   (kg/ha) from  crop returns

ha  kg/ha (Rs.) Rabi Kharif (Rs.)

Aonla 8 6 6450 64500.00 3005 902 20507 95007.00
Ber 174 3915 15660.00 2980 975 31219 46879.00
Guava 125 5625 22500.00 2875 925 29931 52431.00
Citrus 5 7 2565 25650.00 3245 1015 33435 59085.00
Sole crop - - - 3800 1278 40226 40226.00

Table 4. (b) Returns from various  components
under agroforestry systems

 Species  Return from Return from  Reduction in Total  returnfruit (%) Crop  (%) crop return

Aonla 67.9 32.1 24.2  95007.00 (136.2)
Ber 37.4 66.6 22.4 46897.00 (16.5)
Guava 42.9 57.1 25.6 52431.00 (30.3)
Citrus 43.4 56.6 16.9 59085.00 (46.9)
Sole crop - 100 - 40226.00
(Figures in parenthesis indicate per cent )
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Thus, Tijju got name and fame as his name and pho-
tograph appeared as successful farmer many times in
news bulletins, newsletters, news papers, web sites and
reports etc.

Farmer’s Opinion on Agrihorti Land use–The
farmer’s opinions are presented in table-5. The farmer
indicated his preference for agrihorti landuse system
over sole cropping. He preferred  aonla as associate tree
species in crop lands on account of its  sparse canopy
least  bird  damage, least  theft of fruits,  no crop  ram-
page to fruit  harvesting  as fruits are harvested in No-
vember i.e.  before sowing of wheat crop, lesser or me-
dium shade effect on crops, high returns and very high
market  demand for fruits.
Table 5. Farmers  opinion   on fruit based agrihorti

landuse system
Particulars Aonla Ber Guava Citrus

Bird  damage - -
Theft -
Crop rampage due to fruit harvesting -
Watch  & ward Medium High High Low
Shade effect on crops. Marketing Local Local Local Local
Demand in local market Very high Low High High
Time of fruit  harvesting Nov. Feb Jan. Jan.

The farmer indicated that in near future he is plan-
ning  to remove his ber and guava plants and  replace
them by planting aonla. He is not ready to fill the gaps in
citrus block rather he wish to plant aonla in those gaps.

CONCLUSION :

Aonla based agrihorti system is in great demands. It
is highly profitable an sustainable as aonla is a regular
bearer and exerts  comparatively  less affect on  associ-
ated crop and requires low management and inputs. In-
tegration of fruit crops in croplands is referred to as
agri-horticultural landuse system of Agroforestry.
Research experiences at NRCAF Jhansi, indicated
economic feasibility of agrihorti landuse system on
marginal lands under rain fed conditions of Budelkhand
regions.


