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SUMMARY
 

I. USES OF DUNG
 

1. 82% of households burn dung for fuel.
 
2. In most cases dung is burned in combination with wood, in
order to conserve wood and improve combustion.
 
3. 88% of households use dung as fertilizer, the principal

advantages of which are its beneficial impact on crops and
 
soils, and its long-lasting effect.


4. 93% of households use chemical fertilizers, the principal

advantages of are beneficial
which the 	 impact on crop

yields and maturation, 
and the principal disadvantages of
 
which are cost and water requirements.


5. The average household uses 60% 
of its dung supply for fuel
 
and 40% for fertilizer.
 

II. ADEQUACY OF DUNG SUPPLY
 

1. Most households have adequate supplies 
of dung to meet

their needs for fuel and, to a lesser extent, fertilizer.


2. 	The principal stated reason for inadequate supplies of
 
dung is small numbers of livestock.
 

3. The use of dung for fuel diminishes the supply of dung for

fertilizer, and the of dung
use for fertilizer diminishes
 
the supply fuel.
 

III. PURCHASE AND SALE OF DUNG
 

Very few farm households sell dung, but a minority purchase
 
it, chiefly for use as fertilizer.
 

IV. FACTORS AFFECTING DUNG USE
 

1. Oize of Landholding

i. The balance between the demand for and the supply of dung
tends to be less favorable on small farms than on big ones.
 

ii. 	As a result, small farms tend to use less dung for fuelusing agricultural by-products instead and
- more for
 
fertilizer than do large farms.
 

iii. Small farms also purchase more dung than large farms.
 

2. Ownership Status
 
i. Because of its long-lasting impact on the soil, dung tends
 

to be used as fertilizer 
only by farmers with long-term

interest in the land.
 

ii. 	As a result, landowners: (a) use more dung for fuel and
less for fertilizer than tenants, (b) are more likely to
feel that their supplies of dung for fertilizer are insuf
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ficient, and (c) are more likely to buy additional dung for
 
fertilize.
 

3. Source of Water for Agriculture

i. Farmers with irrigated lands 
use the most dung for fuel;


farmers with mixed irrigated/rainfed lands use the most
 
dung for fertilizer; and farmers with completely rainfed
 
lands fall in between.
 

ii. Farmers with irrigated lands have the most 
adequate

supplies of dung and purchase the least dung; farmers with
 
mixed lands have the least adequate supplies and 
purchase

the most; and farmers with rainfed lands fall 
in between.
 

V. RECOMMENDATIONS
 

1. A program to replace dung fuel with wood fuel and increase
 
the use of dung as fertilizer is likely to be successful
 
and should be undertaken.
 

2. The outreach component of this program should focus on the
 
fact that decreasing the proportion of dung used as fuel
 
increases the proportion that can be used as fertilizer,

thereby reducing short-term outlays for purchased

fertilizers, and contributing to long-term land improve
ment.
 

3. This program should focus on owner-operators with fewer
 
than 12.5 acres of mixed rainfed/irrigated lands (or, as 
a
 
second preference, completely rainfed lands).


4. 	The program should avoid tenant farmers, farmers with
 
large holdings, and farmers of completely irrigated lands.
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I. USES OF DUNG
 

I. Use of Dunq As Fuel
 

Among the farm households in the study samplec, 82% burn 
dung as fuel. Among these households., 92% burn dung t oqethe," 
with wood. The major r-easons cited fc, mixing dung and jcod 
are to conserve w-ood and improve combustion (the main problem 
with wood is dampness 3nd difficulty of burning, and the main 
problen with dung is i ts tenidency to smcl.e if burned alone): 

Reason for Mixin g Dung andld ood No . oIf I 1useho1I d Li t i ng 

Conserve Wood .1.............. 33% of al 1 households
 

Improve Combustion ......... .. 48% of all households
 
Overall .................... 58'. these households
 
Of the dung................ 25%
 
Of the wood ......... ..... 17%
 

The farmers mix wood and dung in thei- fires becauise cf 
the shortage of wood, not the shortage of dung. If they
mixed because of a shor-tage of dung, mixing would increase as 
the household supply of dung decreases, but it does not:
 

Number of Adequacy nf Household's Dung Supply:
 
Households Partially
 
That: Inadequate Adequate Adequa te
 

Don't Mix 9% HH - 8, H 7% HH
 

Do Mix 9 114 HH 92% FH 93% HF 

Note: this association is not statistically significant. 
For n = 512 households (RH), X;* = .I2, P < .75. 

2. Use of Dung as Ferti I izer
 

Among the study households, 88% use dung as fertilizer
 
(in the broadest sense-of the term, meaning to improve soil
 
moisture and structure as well as fertility). The advantages
 
and disadvantages of dung for this purpose are reported to be
 
as follows:
 

Advantages of Dune as Fertilizer No. of 
Households Citing
 

Improves Crop Growth/Yield ....... 68/. of all households
 
Improves Soil Fertility........... e15%
 
Long-Lasting Effect ............... 26%
 
Good for Rice Nursery............. 10%
 
Reduces Pests..................... 6%
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Disadvantages of Dung Fertilizer No. of Households Citing
 

None .......................... ... 90% of al households
 

Requires Water .................... 4%
 

3. Use of Chemical Fertilizers
 

Among the study households, 93% use chemical fertilizers 
on their land. Farmers report the advantages and disadvant
ages of using chemical fertilizers to be as follows: 

Advantages of Chemical Fertilizer No. of Households Citing
 

Improves Crop GrowthYield.........90'. of all households
 
Quick-Acting/Speeds Growth .......2,4% "
 
Improves Soil ................ .... 7%
 

Disadvantages Chemical Fertilizer No. of Households Citing
 

None.............................. 63% of all households
 
High Cost .. ....................... 23%
 
Requires Water.................... 21%
 
Increases Pests....................10%
 
Degrades/Addicts Soil ............. 10%
 
Short-Lasting . ................L .5%
 
Produces Unhealthy Food ....... ... 5%
 

4. Percentage of Dung Used for Fuel ersus Fertilizer 

The farmers in the study sample report using an average 
of 60% of their dung supply for fuel, and eiO% for fertilizer, 
with the following distritition: 

Percentage of Dung Supply Used for Number of Households
 
Fuel Fertilizer Reporting
 

0-25 .............. 100-75 20% of all households
 
25-50............. 75-50 13%
 
50-75............. 50-25 2'%
 
75-100.............25-0 Zt3%
 

100% 



II. ADEQUACY OF DUNG SUPPLY
 

1. Incidence and Causes
 

The dung supplies of most households suffice to meet 
needs for fuel and, to a lesser extent, fertilizer- as well: 

Dung Supply Meets All Needs for No. of Households Reporting 

Neither Fuel ,nor Fertilizer .... 21. of all households 
Fuel Aone..................... .... P t. "
 

Fuel and Fertilizer. ............. 5%
 

Fuel - total ..................... 79% all households
 
Fertilizer - total ..... ......... 55% 


Among households wihose dung supplies do not suffice to 
meet needs, the reason most commonly cited for the ins-uffic
iency is too fevi animals: 

No. of Households 
Reason for Shortage of Dung Reporting 

Few Livestock (Small dung supply) ....... 90% all households
 
Heavy Use for Fuel ..................... 15%
 
Much Land (High demand -for fertilizer) 1l0% 

2. Fuel-Ferti l ize,- Competi tion 

The supply of dung is limited, and its use for one 
purpose results in a scarcity for other purposes. Thus, the 
greater the percentage of duing that is used for fuel, the 
greater the likelihood that the supply for fertilizer will be 
inadequate, and the reverse is also true: 

Proportion of Dung Used for Fucl 
Supply 0 - 50 % 50 - 100 
of Dung 
Reported to NO 32% HH 8% HH 
be Adequate for
 
Fertilizer Needs: YES 68% HH 52% HH 

Note: this inverse association is statistically significant. 

For n = 277 households (HH), X: ,' = --6.3, P < .025. 



Proportion Dung Used as Fertilizer 
Supply 0 - 5C0 50 - 100% 
of Dung 
Reported to NO 11% HH 22%2 Hi 
be Adequate for 
Fuel NeEds: YES 89% HH 78% HH 

Note: this inverse association iAs statistically significant.
 
.
For n = 277 households (HH), X = -6.5, P ( .025. 

III. PURCHASE AND SALE OF DUNG
 

Very few households in the study sample sell dung, but a
 
minority buy it, usually for use as fertilizer:
 

No. of Households
 

Sell Dung: 	 NO................. 97/7* l ha!,1c ids
 
YES ................ 3/ "
 

Pu,-chase Dung: NO ................. 81 all households
 

YES.................... 19% "
 
Porpose: Fuel ...................16% these hh
 

Fertilizer ..... ...... P4%
 

The fact that most of the dung that is purchased is used
 
for fertilizer and not fuel reflects the market and subsis
tence-oriented character of fertilizer and fuel use, respec
tively. This is also reflected in a postive association
 
between using dung for fertilizer and buying it, and a nega
tive association between using dung for fuel and buying it:
 

Number of Household Uses Dung for Fertilizer
 
Households that: 
 NO 	 YES
 

Don't Purchase 	Dung 97% HH 79% HH
 

Do Purchase Dung 3% HH 	 21% HH
 

Note: this association is statistically significant. 
For n = 602 households (HH), X, = 14.7, P <: .001. 
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Number of Household Uses Dung for Fuel
 
Households that: NO 
 YES
 

Don't Purchase Dung 62% HH 05% HH
 

Do Purchase Dung 30% HH 15% HH
 

Note: this inverse association is statistically significant. 
For n = 602 households (HH), X,'- = -30.1, P < .001.
 

IV. FACTORS AFFECTING USE OF DUNG
 

1. Size of Landholdings
 

The role of dung in the farm economy and ecology varies
 
according to the size of the farm (see table on following
 
page). Small holdings only support small numbers of live
stock, hence the supply of dung is small. The demand for dung
 
for fertilizer will be equally small, because it varies with
 
the size of the farm. The demand for dung for fuel will not
 
be as small, however, because it varies n-ot with the size of 
the farm but with the size of the farm family, which tends to 
be the same whether the household farms I acre or 100 acres.
 
As a result, the overall demand for dung is more likely to
 
exceed the supply on sma 11 farms than on large ones. The 
small farms deal with this problem by using less dung for fuel 
(usirg in its stead the lower class fuels of crop straw, 
chaff, and the remains of animal feed) and more dung for 
fertilizer (the alternate to dung - chemical fertilizers from 
the market - is too costly for them). Despite these measures, 
the small farms are still more likely than others to have to 
purchase dung to meet their needs.
 

In project efforts to replace dung fuel with fuelwood,
 
thereby freeing more dung for use as fertilizer, these small
 
farms (less than 12.5 acres) should be the first priority.
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Number of' Household Landholdings (Acres) X
 

Households That: 0-2.5 2.5-515 -1 2 .5j 12.5-25 L 25 Analysis
 

Burn Dng 	 47% 70% J5i- -= 485 

X_' = 36.5 

Don't Burn 531/% 30% 15% -. . . . . ... P K .001
 

Use Dlung as Fert. 91% 97% 92 1 91% 09% 	 n = 491 
X- = .3XI 

Don't Use 9% 3% 8% 9% 11% 	 P < 50 

Use Chemical Fert. 9% - 93%-. .... . . ... 	 n 489 
X;' = 4.5 

Don't Use - [1 - 7% . . .. .. . .	 P K .05 

Dung for Fert. >50 59/ ,11 % 30% 3'7%V.3 34% 	 n 
X:" . 

Dung for >50 1e4 1/ 59% 70% 53% 66 	 P K .25 

Supply YES -.. 76% 
- --- G .O%. n 48t 
Adequate 	 X;, = .1,9 

for Fuel NO0. - .24% -20% . .. 	 P K .50 

Supply YES ... 63% - 65%. 
 . n=4Elf
 
Adequate 
 '' 
V- = 22.2 
for Fert. NO --- 57%--- - :-5- P 001 

Purchase Dung 30% - 21% .. ...... . -. = 486 
X;, : -'3..9 

Don't Purchase 70% - 79% 	 P < .05 

2. Ownership Status
 

The role of dung in the farm hotisehold economy and 
ecology also varies according to ownership status (see table 
on following page) and the presence or lack of long-term 
interest in the land. Farmers say that anr application of 
dung improves the land for 2-4 years (refer ring to the impact 
of the dung on not jus-t soil fertility but soil structure as 
well). This characteristic is seen as an advantage by the 
land owner, but as k disadvantage by the tenant or sharecrop
per. As one tenant told us, 'Dung improves the soil for 3 
years, but my contract with the landlord is. only for 1 year'. 
If a tenant goes to the trouble of fertilizing the land with 
dung, there is no guarantee that he - and not some other 
tenant, or the landlord himself - will be allowed to crop the 
land and reap the benef'i ts during the 2nd and 3rd yearb. As a 
resul t, tenants and to a lesser extent tr'?nants cum owners tend 
to use more o- their dung for fuel and less fur fertilizer. 
They are less likely to feel that they have insufficient dung 
for fertilizer, and thcy are less likely to purchase durg for 
this purpose: (they are mor-e likely to purchase chemical 
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fertil'zers, whose short use-life better suits their eqUall, 
short tenancies).
 

AccordingIy, tenants are LII ikely to respond favorably to 
outreact efforts based on the benefits of replacing dung fuiel 
with wood and thereby freeing more dung fo- use as fertilizer. 
These efforts should target only landowners. 

Numbe, of Landless Tenant /t-orking L.and--
Households That: Tenant Owner wne r lord Aralysis 

Burn Dung 	 90. O3D 80 7 n 603X;' = -8.5 

Don't Burn 10:4 17% 20 26% P K .05 

Use Dung as Fert. 71 85%.	V 9% ..... n 600 
___ ______ ___._ = 41 .8 

Don' t Use 	 29% 15% b ... P .00 

Use Chemical Fert . 92. 94% 95/. 071/ r, 5,00 

Don't Use 	 8% 6% 5Y 13% P .52 

Dung for Fert.>50% 20% ....... 3% 	 277
n 
X ",! -Lt • "i 

Dung for Fuel '>50% 80%/. 	 6%4 P < .rj 

Supply YES 82% 82'. 79% 68% n 598
 
Adequate X.'
- = 6.0 
for Fuel NO 18% 18% 21% 32% P K .25 

Supply YES 63% 67% 17' 61% 598n 
Adequate _--- = 18.5 
for Fert. NO 37% 37% 53% 39X P < .001 

Purchase Dung 3% 15% - - 25% - - , 6 02 
X;' 30.4 

Don't Purchase 97% 85% - - 75% - - - P < .001 

3. Source of Water for Agriculture
 

Finally, the economic and ecological role of dung on the 
farm varies according to whether the far, is irrigated or not 
(see table on following page). Farmers with irrigated lands 
use the most dung for fuel and the least for fertilizer;
 
farmers with mixed rainfed/irrigated lands use the most fo
fertilizer and the least for fuel; and farmers with completely 
rainfed lands fall in between. The farmers with irrigated 
lands have the most adequate supplies of dung and do the least
 
buying; the farmers with mixed lands have the least adequate
 
supplies and buy the most; and farmers with rainfed lands
 

1 
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again fall In between. (As noted arlaIir in this paper, the 
use of dung for fuel is not associated ii th purchases of dung 
while the use of dung Fr fertilizer is.) The distinction in 
dung use betjeen iT riga tec, mixed, and rainfed farms is hIaed 
on the fact that the irrigated farms require the fewest 
nutrient inputs (and they cer tain y bene f i t the least from the 
mo i s t u r e content Cif the dung ) , at t h-1 3,me t i me aS they hav 
the fewest sources of non--dung fuels. The mixed farms, ita 
contrast , have the best supp 1 ies of fuel wood and hence the 
least need to burn dung, freeing it for use as fertilizer. 
The ra i nfed farms have the poorest supp lies of funL''Iood and 
hence the greatest need to burn dung, ind Esi nce they are 
cropped less intensively than the mi.xed farms they ne-ed less 
dung for ferti i -zer in any case. 

Farmers with mixed rainfed/irrigat-d lands, and to a 
lesser extent those with completely irrigated lands, are 
therefore more I i kely than farmers with comp 1 tey irrigat ed 
lands to be receptive to , program to reduce the proportion ol 
dunq used for fuel and increase the propor t ion used for 
fertilizer.
 

Number of SoUrce of Water for Aor icul ture X'
 
Households That: Mixed Rainfed Irrigated Analysis
 

Burn Dung 

Don't Burn 
______ __________ ___ 

591 
--

41% 
___ - _ 

809( 
___-

20% 
I-- 93% 

-__ 

V% 

__ 

n 
X ' 
P 

603 
=-5'7 . 5 

C.)1 

Use Dung as 

Don't Use 

Fert. 
______- ___-__ 

98% 
___ ____ 

2% 

___ 

92% 
---

8% 

79 
__ 

21/ 

* 

n 
X 

p 

= 600 
= 32. 

< .O)I 

Use Chemical 

Don't Use 

Fert. 9e% 

6% 

92/, 

f/ 

94% 

6% 

n 

P 

600 
1 "' = ].8 

< .50 

% Dung 
Burned 

0-50 
-"_ 

50-100 

54% 

. 

412% 18% 

H8%821 

n 
y 
P 

= 

< 

277 

2 .e 
.00i 

Supply 

Adequate 

for Fuel 

YES 

NO 

64% 

36% 

80% 

20% 

3% 

1"7% 

598 
X-_=-- 16.2 
PK .005 

Supply 

Adequate 

for Fert. 

YES 

NO 

44% 

56% 

5," 

16% 

59% 
--

41V 
-X 

n 

P 

598 
= 16.2 

< .005 

Purchase Dung 42% 18% 11% n 602 

Don't Purchase =8 82'9 
t 
P' 

Ps 45. 
001 
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V. STUDY SAMPLE
 

The 	 data presented here are hased on interviews with
 
1,132 households in 58S villages in the predominantly rainfed
 
districts of the Punjab (districts Ottock, Chakwal, Raalpir,-
di, Khushab, Siall'ot, Gujrat, Jhelum) and NWFP (districts
 
Kohat, Karak D. 1. Khan) and in the irrigated distr ict of
 
Nasirabad in Baluchistan. Ihe villages were selected, based
 
on field observations and interviews with Forest Department
 
and local officials, as beino ,-epresentative of their area.s.
 
The 	 households VJere selected randomly from each village's
 
voter's list. ",he re,_searchers spent an average of 3--6 man
hours of time vi th e-ach h')u-Cehold, inl th course of a mirintM 
of 2 intervievjs. -his investment of time produced a gieat 
ouant i ty of data, of -jh ich o'1ny thos e pertaining Lo the 
analysis of prospects for replacing dung-fuel with wood-fuel 
are presented he-e. 

VI. RECOMMENDAT IONS
 

I Prospects for Wood-Dung Fuel Replacement 

i. 	Since most hoLuseholds have a more positive opinion of dung
 
fertilizer than chemical fertilizer, and since a sizeable
 
minority report a shortage of dung for this purpose,
 
farmers are likely to be receptive to a program designed
 
to increase supplies of dung for fertilizer.
 

ii. 	 Since there are many good reasons for burning some dung,
 
but no good reason for burning a ma jor part of the
 
household's supply except for the lack of fuelwood,
 
farmers are likely to be receptive to a program to reduce
 
dung burning by increasing supplies of wood.
 

iii. 	Since most dung is currently used for fuel not fertilizer
 
in Pakistan, a program that succeeded in increasing the
 
proportion used for fertilizer could have a significant
 
impact on the condition of Pakistan's farmlands.
 

2. Outreach Strategies
 

The outreach component of the wood-dunq fuel replacement
 
program should emphasize the following points:
 

i. 	The use of dung for fuel is a major cause of inadequate
 

supplies for use as fertilizer.
 
ii. 	 The aim of the program is not to eliminate the burnir,g of
 

dung but to reduce the iroportion involved.
 
iii. 	 The replacement of dung-fuel by wood-fuel will reduce
 

cash outlays for chemical fertilizers.
 
iv. 	 The farm.?, s themselves already recognize the many merits 

of dirg fertilizer and the many drawbacks of chemical 

fertil izer. 
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3. High Prioritv Targets
 

Field operations will be most successful if they focus on 
the households in greatest need of a wood-dung fuel replace
ment program, namely:
 

i. 	 Households with sm',Iall landholdings (under 12.5 acres), 
which have the highest demand/supply ratios for dung. 

ii. Households that own the land that they work, which have 
the greatest interest in long-term improvement of the
 
land.
 

iii. 	Households wjith mixed rainfed/irrigated lands (and to a 
lesser extent those with completely rzinfed lands), which 
both use and need the most dung for fertilizer. 

4. Low Prioriy Ta ets 

Field operations will not be s uccessful if they concen
trate on households that a-e least in need of, or least likely 
to be receptive to a wood-dung replacement program, namely: 

i. Households with large landholdings (over 12.5 acres). 
ii. 	 Landless households that work land as tenants or sha-e

croppers, orF landowners tnat let out their land to be 
t-j()rked by tenants or sharecroppers. 

iii. 	 Households with completely irrigated lands, which bUrn 
the most dung but are least interested in increasing 
their %iseof it fOr fertilizer. 
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