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Mizoram Agriculture: Financial Viability of Agroforestry

K.K. Upadhyaya and L.K. Jha*

THE PROBLEM SITUATION

Mizoram in North-East India has a geographical area of 21 lakh hectares (ha) and a
population of about 9 lakhs (in 1995) with a land-man ratio of 3 ha as against less than 0.5
ha for the country: The terrain is rugged with gentle slopes or flat land forming 5 per cent
of the area. One-tenth of its area (2,10,000 ha) is at present affected by shifting cultivation
even as the annual harvested area is 57,000 ha. There is settled farming on 17,000 ha and
horticulture or plantation on 25,000 ha. The forest cover of 86 per cent is of very uneven
crown density and thick virgin forests occupy one-third of the land area.' Shifting cultivation
is the major mode of farming which has moderate productivity and enormous social costs
in the form of loss of nutrients, soil and forest cover. Yet, along with settled farming it
produces less than a third of the food (rice, pulses, sugar, vegetables and milk and animal
products) requirements of the state. For such hill/ tracts, agroforestry is considered an
appropriate option. The Government has had control of shifting cultivation on its agenda
for more than a decade with little success.

The paper addresses the task of comparison of net cash flows to an operator of one hectare
farm for shifting cultivation and agroforestry regimes over a period of 15 years in the state.
The results should enrich the understanding of the potential of agricultural development
through agroforestry in the state. Estimates of cash flows from agroforestry would be of
use to extension workers.

BACKGROUND

Technology of the Two Regimes

Shifting cultivation is a rotation between different pieces of land brought under tillage
after chopping the vegetation there and collecting the wood to let it dry for a bonfire. A
strip of forest three to four metres wide is cut and cleared all around the farm as a fire line
before the fire is set to guard against fire spreading outside. This makes room for the paddy,
legumes, oilseeds and various kinds of vegetables to grow and assures valuable manures in
the form of ashes. This farming is done in 1ill directions of the village, but is limited to a
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sector in a certain year. The village community typically stays there for three years and

returns to it after a lapse of six years. The sector may be at a distance of upto 10-15 km

from the village, so the farming families would set up shacks there to repose at night and

cook meals. With the loss of hillside soil binding by roots with the practice of slash-and-burn,

surface run-off and sedimentation are high. The nitrogen concentration, phosphorus and

organic matter decline sharply.
Agroforestry is a technology in which woody potential is deliberately combined on same

land with cropping and animal husbandry. Cultivation of crops with forestry gives agro-

forestry a clear advantage over shifting cultivation. Several agroforestry regimes have been

indicated for the region. We have considered Jha (1995) regime (model) which is tailored

to local environment and the needs of the farmer. It is similar to traditional practices in

Mizoram and accommodates the traditional tree and field crops. There are hedgerows at

the edge and shrubs and trees are planted and allowed to grow in the alleys making for cheap

and lasting natural terracing. The vegetation controls erosion in two ways. As a barrier it

checks run-off of water and as a cover it reduces the raindrop impact. While nitrogen and

phosphorus loss is avoided under this, cation quantity is not affected. The foliage may be

used as mulch and manure for crops. The fallow period leads to improvement in humus,

nutrients and moisture. Since tree species including fruit trees take many years to generate

income, intercropping is done in the space between the rows of young trees to yield some

income in the initial years.

METHODOLOGY

The choice of only two regimes is aimed at giving a clear scenario. Agriculture is a low

priority vocation in Mizoram, it actually engages less than one-third of the workforce and

generates less than one-fifth of the State Domestic Product (Upadhyaya, 1989). Agroforestry

is an attractive alternative to shifting cultivation.

Local costs in rupees as in March 1995 have been used. Because of restrictions to

movement of capital and labour and very high public outlays, the price level in Mizoram is

higher than in the mainland. It is about 25 per cent higher than in the adjacent Silchar town

in Assam and 50 per cent higher than in Calcutta (Upadhyaya, 1991 b). Thus the cost of

seeds and equipments is high. So also the farm wages. The production under the two regimes

is similarly evaluated at local prices on the same date as the costs. Rice, pulses, vegetables,

fruits, animal products, fodder, timber and firewood are very highly priced in Mizoram.

The method of valuation thus incorporates the distortions caused by restrictions to factor

mobility, subsidies, transfer earnings and existence of a big Government as evidenced by

public outlay of about Rs. 700 crores in 1994-95 and about Rs. 200 crores even a decade

ago.
The exorbitant cost of shifting cultivation in the form of nutrients, soil and forest cover

loss and ecological damage has not been estimated.
The net revenue flows over the 15-year period of reference are discounted at the rate of
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12 per cent per annum and telescoped into total discounted present values for the two farming
models. The rate is used by the Planning Commission in project evaluation and is supposed
to take on board the due importance of future earnings.

The group from whose point of view this private benefit-cost picture is created is the
poor whose income needs to be urgently supplemented. The results of the National Sample
Survey rounds from which a poverty profile maysbe created are not available for the state.
Through headcount method, a study by the Commissionerate of Rural Development arrived
at a poverty ratio of 58 per cent for 1992 (Zela, 1995, p. 18). The Government of Mizoram
itself does not approve of it, and given the high public outlay for over two decades, it may
not actually be above 20 per cent. So, there would be about 25,000 poor families with the
option between shifting cultivation and agroforestry.

Data Generation

The data used are estimates and projections based on farm studies in Mizoram. The cost
of and revenue from shifting cultivation are based on data collected from 70 farms through
a survey conducted in 1986-87 (Upadhyaya, 1991 a). In 1992-93, a repeat survey of the
farms was made for updating the data. The farms followed the harvesting-fallow cycle
given here. Their cost and revenue figures were redone in terms of March 1995 local prices
and averaged and the data are presented in Tables 1 and 2. Tables 3 and 4 were similarly
made for agroforestry from Jha's study (1995) of 30 farms in Mizoram from 1991 through
1995. The shifting cultivation farms are different from agroforestry farms. However, they
are all in the same geo-climatic region. To that extent, the results of the two studies are
comparable.

The going wage for a farm hand was Rs. 100 per day when he did not share meals with
the farm operator's family. For the price of other inputs (cost) and output (revenue), the
March 1995 issue of the Monthly Price Bulletin brought out by the Directorate of Economics
and Statistics of the Government of Mizoram was used (Government of Mizoram, 1995 b).
It gives the retail prices of 30 commodities. The average for Mizoram as a whole was used.
All items occurring in Tables 1 to 4 found a reference in the Bulletin except some equipments,
fertilisers and chemicals for which separate enquiries were made.

RESULTS

Table 1 presents the cost profile of shifting cultivation. On virgin forest, the total labour
and capital cost amounted to Rs. 33,662 for the first year, the bulk of which is labour cost.
For the following years the cost is slashed by a third to become Rs. 22,962. The activity is
highly labour intensive. In fact, it needs hardly anything except a sturdy folk who might
walk and work with ease over the terrain-of generally 45 degree gradient. The only
implements used are axe, chopper, spade, dibble and hoe. It costs Rs. 150 a year to keep
them in good repair. The farm-thatch costs Rs. 262 and is replaced every year.
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TABLE 1. COST PROFILE OF SHIFTING CULTIVATION

Item
Years

1 3 4 5-10 11 12 13 14 15-20

Labour cost

Felling, cutting, clearing and
burning of stumps 100 2 2 2 10 2 2 2
Creation of fireline 10 1 1 1 3 1 1 1
Construction of farm-thatch 2 2 2 2 2 2 2 2
Sowing (paddy) 25 25 25 25 25 25 25 25
Sowing (vegetables/
second crop) 10 10 10 10 10 10 10 10
Weeding I 50 50 50 50 50 50 50 40
Weeding II
Weeding III

60
10

60
10

60
10

60
10

60
10

60
10

60
10

60
10 s_

Harvesting 50 50 50 50 50 50 50 50
Total man-days 317 210 210 210 210' 210 210 210
Total labour cost (Rs.) 31,700 21,000 21,000 21,000 21,000 21,000 21,000 21,000

Capital cost (Rs.)

Paddy seeds- 1,000 1,000 1,000 1,000 - 1,000 1,000 1,000 1,000
Vegetables/second
crop seeds 750 750 750 750 750 750 750 750
Agricultural equipments 150 150 150 150 150 150 150 150
Material cost on farm-thatch 62 62 62 62 62 62 62 62

Total capital cost (Rs.) 1,962 1,962 1,962 1,962 - 1,962 1,962 1,962 1,962
Total labour and capital
cost (Rs.)

33,662 22,962 22,962 22,962 - 22,962 22,962 22,962 22,962

Farm revenue from shifting cultivation is presented in Table 2. It originates mainly from
paddy which is the first crop. The second crop is of a variety of legumes, beans and other
vegetables and fruits. It contributes about one-fourth of the revenue from the main crop.

Timber, firewood and fodder make a strong contribution to the revenue in the year of
reclamation of virgin forest, increasing the total revenue to Rs. 40,005. In the subsequent
years the revenue falls because of fertility loss. In the fourth year, it is Rs. 25,800. In the

fallow period (of six years), the yield is nil. In the 11th year, it is Rs. 27,375 which decreases

to Rs. 23,925 in the 14th year.

TABLE 2. REVENUE FROM SHIFTING CULTIVATION

(Rs.)

Source
Years

1 2 3 4 5-10 11 12 13 14 15-20

Crop I (paddy) 22,500 22,500 21,750 21,000 21,750 21,000 20,250 19,500
Crop II (vegetables/
second crop) 5,002 5,002 4,875 4,800 4,875 4,650 4,500 4,425

Timber, firewood and fodder 12,503 - .-. - 750 - . - -
Total revenue 40,005 27,502 26,625 25,800 27,375 25,650 24,750 23,925
Total Cost 33,662 22,962 22,962 22,962 22,962 22,962 22,962 22,962
Net Revenue 6,343 4,540 3,663 2,838 4,413 2,688 1,788 963
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The stream of net revenue from shifting cultivation is given in Table 2. In the first round
of four years, it begins at Rs. 6,343 to end at Rs. 2,838. In the next round it is much less.
The returns are small and declining each year. It is clear that shifting cultivation cannot
sustain a family. It may supplement the main income of a family. Therefore, a family does
this mode of farming as the mainstay typically over a holding of 3 ha.

An identification of the social cost - not internalised for the individual holding - would
show it is environmentally not viable. Forest cover loss data combine the loss through
shifting cultivation with that due to logging. The loss in Mizoram is described by forestry
experts as terrible. In the last two decades about 2,000 sq. Ian of thick canopy forests are
estimated to have been destroyed (Government of Mizoram, 1995 a, p. 16). Between 1991
and 1993, the loss was of 156 sq. km.' This area would form 10 per cent of the geographical
area of the state. Half of the loss may be due to slash-and-burn farming. In 1993-94 water
run-off has been estimated at 8,56,000 cubic-metres, which is considered staggering for a
land mass of 21,000 sq. km (Rao et al., 1994). Annual sediment yield has been estimated
at 504 ha for the same year (Tiwari and Jha, 1997). This is, again, exorbitant. Per 100 sq.
km annual typical sedimentation in Mizoram is 4 ha m. It is better than most of the hilly
forest regions of the North-East and the Brahmaputra Valley (Narain, 1990). But over 47
per cent of the land area it is 2 and above which is beyond the levels permissible from the
point of sustainable development.

The situation an agroforester faces is described in Tables 3 and 4. Over the first two
years, there is a massive labour and capital input of Rs. 75,102, most of which (Rs. 69,300)
is labour input. The activity is predominantly labour intensive because of hedgerowing at
the edge of alleys, digging of pits for plantation, weeding, dressing of fertilisers and
sprinkling of pesticides. Capital costs are small.

Now over these two years, an amount of Rs. 40,500 is recovered as revenue. Still a
negative cash flow of Rs. 34,602 emerges. The activity breaks even by the third year with
a net gain of Rs. 24,480. This is caused by a marginal decrease in labour cost along with
proceeds from fodder and firewood. Under the harvest cycle tried in the Jha model, revenue
entries of same value appear at a gap of two years. From the fourth year onwards, the fruit
trees start yielding Rs. 50,000 a year. This is because short gestation species (papaya,
pineapple, citrus and banana) are also included. Teak as the lone timber plantation would
bring revenue in bursts - Rs. 21,000 in the sixth year, Rs. 68,874 in the seventh year and
Rs. 1,99,750 in the fifteenth year. During the sixth and seventh year, the farmers fell some
trees to open the canopy and reduce the shade effect for the benefit of agricultural crops.
Crops I and II contribute at the same rate under this farming mode - Rs. 20,250 annually.

This last source of cash flow from agroforestry alone is much more than the tapering
cash flow of slash-burn farming mode. As shown in Table 5, total discounted present value
of shifting cultivation pales before that of forestry which is 17.7 times as much. However,
the crux of the matter is there is a negative net revenue of Rs. 34,602 on agroforestry in the
first two years. As has been shown, it is caused in the main by wages, paid or imputed. If
arrangement is made for financing of this 'wage fund' or sustenance, the rest is plain sailing.
The return profile of the forestry mode is alluring. In the years 6,7 and 15, there are bonanzas
from the flattened piths of teak. This exponential growth in profit is an essential feature of
plantation activity.



TABLE 3. COST PROFILE OF AGROFORESTRY

Item

Years
•

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Labour cost

Plantation '

Demarcation of -
contour line 8

Felling, cutting, clearing
and burning of stumps 25 2 .2 2 2 2 2 2 2 2 2 2

Pit digging

Timber trees 20
Fruit, non-fruit trees 20
Plantation of fruit and
timber trees 27

Sowing of grass seeds/
root slips as fillers
within rows of trees • 4 1 1

Application of
insecticides/fertilisers 2 2 2 2

Weeding I 19 15 5 5

Weeding II 23 20 8 8

Construction of
farm-thatch 2 2 2 2 2 2 2 2 2 2 2 2 2

Harvesting of poles - - - - - 200 200

Protection 48 48 48 48 48 48

(Contd.)



TABLE 3 (Concld.)

Years

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Intercropping

Sowing (paddy) 25 25 25 25 25 25 25 2/5 25 25 25 25 25 25 25
Sowing (vegetables
and the second crop) 10 10 10 10 10 10 10 10 10 10 10 • 10 10 10 10

Fertilisers 6 6 6
Green manure/
FYM/mulching - - - 15 15 15 15 15 15 15 15 15 15 15 15

Weeding I 50 45 40 35 30 30 30 25 20 20 20 20 20 20 20
Weeding II 60 50 50 40 32 32 32 32 25 25 25 25 25 25 25
Weeding III 10 8 8 6 6 5 5 5 5 5 5 5 5 5 5
Harvesting 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

Total man-days 409 284 259 248 220 220 371 166 154 154 154 154 154 154 354
Total labour cost 40,900 28,400 25,900 24,800 22,000 22,000 37,100 16,600 15,400 15,400 15,400 15,400 15,400 15,400 35,400

Capital cost

Grass seeds/root slips 145 63 63 - - -
Paddy seeds 1,000 1,000 .1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
Fertilisers/ -

insecticides 1,470 1,470 1,470 470 - - - 991 - - - - - - -
Vegetable plants 125 125 125 125 125 125 125 125 125 125 125 125 125 125 125
Tools and equipments 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150
Material cost on

farm-thatch 62 62 , 62 62 62 62 62 62 62 62 62 62 62 62 62

Total captial cost 2,952 2,870 2,870 1,807 1,337 1,337 1,337 2,328 1,337 1,337 1,337 1,337 1,337 1,337 1,337
Total labour and
capital cost 43,852 31,270 28,770 26,607 23,337 23,337 38,437 18,928 16,737 16,737 16,737 16,737 16,737 16,737 36,737
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TABLE 4., REVENUE FROM AGROFORESTRY
(Rs.)

Source

Years

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Crop I 11,250 11,250 11,250 11,250 - 11,250 11,250 11,250 11,250 11,250 11,250 11,250 11,250 11,250

Crop II 9,000 9,000 9,000 9,000 9,000 9,000 9,000 9,000 9,000 9,000 9,000 9,000 9,000

Fodder 3,000 3,000 - - 3,000 - 3,000 3,000

Fruits - 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000

Timber 21,000 64,874 - 1,99,750

Firewood 30,000 - 30,000 30,000 30,000 30,000

Total revenue 20,250 20,250 53,250 70,250 50,000 1,24,250 1,35,124 70,250 1,03,250 50,000 70,250 1,03,250 70,250 70,250 3,03,000

Total cost 43,832 31,270 28,770 26,607 23,337 23,337 38,437 18,928 16,737 16,737 16,737 16,737 16,737 16,737 36,737

Net revenue -23,582 -11,020 +24,480 +43,643 +26,663 +1,00,913 +96,687 +51,322 +86,513 +33,263 +53,513 +86,513 +53,513 +53,513 +2,46,263
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TABLE 5. NET REVENUE FROM SHIFTING CULTIVATION AND
AGROFORESTRY AND ITS DISCOUNTED PRESENT VALUE

Years

(1)

Net revenue Discounted present value

Shifting Agroforestry Shifting Agroforestry
cultivation cultivation

(2) (3) (4) (5)
1 6,343 -23,582 5,663 -21,073
2 4,540 -11,020 3,619 -8,785
3 3,663 24,480 2,607 17,423
4 2,838 43,643 1,803 27,736
5 0 26,663 . 0 15,128
6 0 1,00,913 o 51,125
7 o 96,687 0 43,736
8 0 51,322 0 20,728
9 0 86,513 o 31,197
10 0 33,263 o 10,709
11 4,413 53,513 1,268 15,383
12 2,688 86,513 689 14,505
13 1,788 53,513 409. 12,263
14 963 53,513 197 10,949
15 0 2,46,263 0 48,645
Total discounted present value 16,255 2,89,669

CONCLUSION

Apart from being ecology-friendly and sustainable, agroforestry regime is about 18 times
as lucrative as shifting cultivation. With an investment of about Rs. 35,000 on a hectare,
there is a break-even in the third year and an assured decent income afterwards. If the regime
has not taken on, it is for lack of extension and institutional financing. The target group is
25,000 poor families. For the first batch of 10,000 of the most eligible of these on the basis
of 2 ha holding, a capital fund of Rs. 70 crores would be required. It would be a bare 10
per cent of the present annual budget of the state. Incidentally, the initial 'wage fund' or
sustenance financing is laudable under the Integrated Rural Development Programme,
Jawahar Rozgar Yojana or Mizoram's New Land Use Policy. Self-targetting, group
accountability and peer review would assure repayment of fund. The fund would be recycled
and remain intact while the trees survive and soil and water stay.

Received January 1996. Revision accepted September 1997.

NOTES

1. Upadhyaya and Jha (1997) describe the land use and forest cover situation.
2. Indian Council of Forestry Research and Education (1995), p.33.
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