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E XEC1T i VUE S U M M A R Y 

This report details an MSc level curriculum in "Farm and Energy 
Forestry" to be offCred at the Pakistan FoIrest Institute (PFI),
 
Pes awar, for Provin:itl Forest Officers. The curriculum has 6oeir
 
(level o(ed il1 col I'ltl)oi'kO . ian with t.he I'FT factuj ty in response to ;I
 
re:ogized need by t.he GOP to assist farmers to increase their 
Iloduct i vj I y ii 'ore;t products, particul ttly ftuelwood fol
 

e II e " y.
 

Accordinlg to 1985 FAO statistics, natural forest lands and 
plantations managed by Lhe Provincial Forest DeparL enLs
 
represeniti, only four lercent of Pakistan's lund area. It is
 
estimated that thirty [)ercent of the industrial wood produced comes
 
riom these lands w i th the balance coming from Tribal Areas and
 
l'a its . low much fa im Iund is devo ted to product ion o f fores .
 
1l()odtiic: .s is uinknown ) tt( i t is es t1 ma1, e(L hiit ninety percet L ol' I h
 
fueIwood used in Lit! country comies from farms. While it is
 
obviou;ly desirable to ilacrease the prodi',tivity of the governleit
 
controlled lands, i t is also clear that the role of the private
 
sector, f'armers and farm forests, are criti cal to inerecsed
 
productivity and energy availabil ity.
 

The curriculum detailed in the report and supporting 
recommendations listed below are intended to assist the Pakistan 
,'orc's InsI. iuate in, educat ing forest officers to work effectively 
with f'armers in an outreach mode. [n developing the curricului it 
w s cluair Ihat there we(;e four bas.ic requirements: 1) provid.ing liet 
Lchtlii cal forestry instruct ion and in formation base appropriate 
for' farij'm forestry, W) developing lthe coimmunication and 
motivational skilIs necessary for outreach, 3) assuring that the 
cur'rict:ulum, also providled basic training appropriate to a young 
oIfficr' r int tite Provincil Forest IJepartment, and 4) p)roducingit 
C:LI''i(:u1trill coIpti il. l w1)wi Ith exist ing PIFI programs und(i 
complimnnintary to other areas of specialization. In working with 
the PFI it. was also clear that a rigorous academic program was 
desirel, one that would meet an "international standard". 

'Thee l. adopted the three-.man Curriculumstegy by DevelopmniL 
Team was to build upon existlag PF courses, revising some 
0(11115:s mud1(1 l(idding nlew courses. Course revisiOls were tidle as 
Itecessary to include Farm and Energy Fores try materi al 1nd 'to 
s tronglI lion I Iem toI an inLtt:rn tiiti l stundor(l. Six new course 
were des ignte(l and three others were revised so substantially as to 
coiist; i Itle new (:(oise s. Three other courses were rev ise( to ia 
] essr degree. 'The body of" the report contains the (etails of' 
of"I the cai'r icl till ntnlysis, Farm aind Energy lorestI.,ry Curri culu ,ctr the 
su p)por. ing syllabi recomm (I texl.s. and mitaterialy.nde d reference 
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Recommendations, regarding the Farm and Energy Forestry
 
Curriculum, and related issues are listed below:
 

1. Admission to the Farm and Energy Forestry specializ
 
tion should be limited to students holding B.Sc. Forestry or
 
B.Sc. Agric (Hon) degree from oie of the three Agricultural
 
Universities in Pakistan,or equivalent from elsewhere. Requir
 
a prior B.Sc. Forestry is unnecessary, and would eliminate to
 
many excellent candidates.
 

2. The Farm and Energy Forestry specialization should
 
include the courses listed in Table 2 and 3 of this report,

including the new and revised courses for which syllabi are
 
provided.
 

3. Since the recommended curriculum specialization
 
involves subject matter ot now taught at PFI, and in fact
 
is in some cases so new that textbooks are not available, the
 
faculty of PFI identified as the instructors for these new
 
and revised courses should be provided with in-service
 
education or academic development before being asked to pursu(
 
these new assignments.
 

4. The essential facilities for instruction including
 
the development of a computer teaching laboratory and audio
 
visual teaching equipment should be provided to PFI. While
 
the task of the Curriculum Study Team was specifically
 
limited to the developmeit of a Farm and Energy Forestry
 
specialization the Team felt very strongly that the introduc­
tion of a new specialization could only be justified if it
 
added to the strength of PFI in all of its activities and its
 
curricula specializations. It would be wrong to undertake a
 
new specialization if it were at the expense of the older
 
more established programs or of other specializations.
 
Curricula specializations should be mutually reinforcing,
 
not competitive. We believe that the F&EF curriculum we
 
recommend meets these criteria.
 

5. Finally, in the course of this study we identified
 
with our colleagues from PFI a number of features of the B.Sc.
 
Forestry and M.Sc. Forestry programs that need to be studied
 
further. They are outside of the purview of a Farm & Energy

Forestry specialization [ut represent academic deficiencies
 
within the context of a v.'orld class program. We hope that
 
these issues will be examined soon for the benefit of the
 
students, the Institution and the Provincial Forestry
 
Departments.
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[NTiODUJCT ION 

Traditional Forestry 

Forestry in Pakistan has its roots in British colonial 
Ioresftry. Professional [ores t.ty education in Pakistan has roots
 

ii I.h( satme tradit.ion. Senior forestry officers in Paistan 
 a
 
Lile t ime of partition were largely graduutes of the educatlional
 
ar'm of* th( Indian, Fote st. lesenrch InsLi tu.e 
 and College (Fil&C) tit
 
Duira I)un. This institution, e-itablished 
by the British in 1.905,
 
waNs desigured to he InJdi an Servi
.er',t Forest e ii the SniC W1.1' ta:;
 
. ie lit r'y acfllemfly aL Sandhnrs t ServC(l the 13ritish army. The
 

.e ( , Forest. lFdu('t. iocl''ais l l i'orest Irst i tl 1'I!) .inIc:Iud lg its 

Division was patteried a!.ter the FRI&C at l)ehra 
Dun. PH 's pri icary
mi sion now, as tlien, is to prepare forest officers For the I',r.vinc it 
Forest Depart menls 
 nd to conduct researhi in forestry. 

FloroesIry in l'alhis tn s.iice 1947 has 
until very recently

1:0 1(tinued tice tradition or focusing upon conserving and
 
pI) tl. l s grin Ied gyovarriment, owned forest reserves.
ec . zigl(Ie 

Maimlgement of these forest reserves has 
consisted primarily of
 
11tici La iniiiDi I)ro Lee I..iv cusnto(y of' the reserves and of harvest iigi

tit(! ma utire commercial comlponents of the natural forest under it
 
ve~ry conservative selection system. The Provincial 
 Foresls of 
Pakistan are classified into three categories. Lanly (1982)

de f'ines t ie legal status and management of t.hese l'orests 
as
 
leser'ved Forests, Protected Foresl.s 
and Unclassified Forests. 

liestrved Forests are properly deinarcated and notified unde' tht
 
Pakistan Forest Act. They are 
 free from private rights, but coc,'essioi
o" gritzing, passageo and coell ecion of' dry fuelwood for domestii use!
 
afic granted. 'lhe.e are the 
forests most controlled by the Forest
 
I)epll 'tmcii I. .
 

P~r(ot cc ted Forest.; arc si:itilar to the reserved forests but
 
the ri:,hIts of local resid3-nLs ire recognized e.g., 
 timber cuLting,
 
1tizrzilig , I'irowood anid 'odder col.lecl. ing, etc. These 
forest.5 ii'r
 
SOteWhtaL le: 'i coLttroI led ')y the Forest Departments.
 

Un:lnssified lo,(estIs are awal Ling gazeLt.:iang as protected or 
reserved forest. (li such declaration, Forest Depart na Ls excry' i,. 
a lower deg ree of couit.rvol. 

)ther cat egories o' Forests in Palcist'an are cantonment 
and manicilipal forests and private forests. The cantonment and 
,,mlic:iiii Iorests are located around cities and towns and are 
owned by Ltiese poli i ena nti ties. '[hey are managed by Lite Forest 
;Iestmem tn; ror the local pol.i i.cal jur isdictions. Thecprivate

l'resLs nare owned by individuals or I)y commutni ies and are [out,.
mainly iII thie hil 1 region. Some private Forest. ]und and some
 
c.ommiunal forest land is manaiged by the Provincial Forest 
I)tepar-t.meulit t.. 01 Ihftc zecogiiized 'oresLs about. 91. 1 percent . are
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5 I t(e (wnIC(d. 0. ]perent tir( (.-antonment. and mun.i::ic pal, 7. 2percent, are private forests utvd 1.8 percent are privately ownedfo Fst Inds managedIiil r by I.he Jrov ill' 1)e[)arl.itmenLts. ih(:Forestry

rucognized forest 
lands cepreuelit(L approximately 
four percent (, ILht,
77,9'/-,00(0 huctares: I i IaI I niiw asrea of P'akistan. 'he [AO (I 9HAnt,im"L(:; the totl ar'et or woody vege tat ion in naklisLaun in 1"AN Io
h. ,575, O he0l.
ar s which i.cludes 34b,000 hect 
res of muCtgr "V,foirieSt, 510,000 
hec:tares 
or" upland hardwoods, 1,29(6,0()0 het:I art.,
Io' co iler, 28b(,000 hecta' es of" mi xed roresL/grass!H nd and
1,426,000 heclnares or shrub finatlon.
 

H. iii IsieOppgrj ridl.Need for !,e.._eut&._.}gy or.. t.y.
 

In addiion to this natural forest, 
 FAD esLimates that!herie are 195,000 hec tares of pA tnLat ions. 
These forest, atreas
represeint the forest s that 
have L.radiLionally beeni 
 the objectmatage ri itt. (ol. cn ioN by Ih(e pr(ofes:;s5;ilit I'oresters o' Ihhe '(ot" II
who are essenLialIy nil ,-employed by 
the provincilt ForestIDlepa;rtments 
.I I ldj . I. toI.Lhese rUCe gi i z borest;,
f many I'u e;have Itrees in nuilt-ers rangii.ng fromu rew around the farm
hbits In .; 1 tL ii ia l farm woodI ats.
 

Thu areas on aIrais oceuip ied by tree 
 are unknown, but they musi
he lucih greater than the irets occupied by recognize(d lorests.forests managed by 
T hO:

lhe provincial 
Forest D)epartments 
do not proviit.Ihe major componelts of wood prolucts used in Pakistan. It i;estimate( that 
governmen t ianaged forests yield about 
thirty perc :t
of the indusr inl wood produced in the (:oultry and tt the riua iKdl
is produced in Tribal Areas 
and on farms. 
More than ninuty percentof IthtIntI.on's I'ueilwood is produced on farms.
 

K[ is not known how much privately owned form land 
is devoted
t(I the producti.on 
of forsL products and how much additi onal 
f'arm
land is potentially ovailao le for the production of forest produt
,:rl'orts have betn litItle utring the Just 
s. 

several years t.o incren;ethe productive capacity of the government managed 
forests andwhil e thvse efforts have been reasonably elecLive itthat they h ill is clearnot provide for 
the needs of the people of
I'mloistui in elther Lhe short or the 
long run. Pakistan 
is a net.importer of industrial wood and 
its external wood purchases
rvpresent a i in oin its 
for(.ign exchaniige reserves. Accordingthe FAO (1985), this trade dief[icit was over 
Io 

twenty million U. S.
(Iolars in 1983. .It'deojuat, supplies of fuelwood result 
in a vCVy
iigh price ina the imarket place and one that is increasing very
• p idly. The price rofinut l;...iuJ wood is 
also high and ihcr'eia:itag
Irnstically. 
If the limited government managed foresLs cannot;at isl'y h lecelannd( o"' Pa'.kis tan soc:i eLy, an alt.ernative i; I o fryo achieve atn irerease in the output 
of forest: products from 9h,.:
,'rivi.l s ctl.orr. ' is ess:(:,e ially means the farms.
 

For farn forestry to 
 "ucee(, as requzired if the!("It.I'Ys needs for. 
 fores t products are to Ie IleL., Inlrllerl.; itiU, 1 

http:producti.on
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believe thut growing trees on some fraction of their land is
 
profitable given the alternatives that are available to them for
 
the use of their land. 

There is substantial evidence to suggest that this is often tiL' 
case. Indeed many farmers are already profitably engaged in growijg 
trees. However, fa: more farmers will have to engage i , farm 1orue.;t, 
if the supply of wood products is to be adequate. They will nee(d to 

be provided with advice and guidance, and in some case:, trai,,iag inr 
the subject matter of professional forestry. In Pakistan most farmis 
are small and it is clear that they could not afford to employ the 
services of professional foresters. If professional forestry service 
are to be provided to farmers to help them establish farm 'orest 
installations and to efficiently and profitably operate those
 
inst aIlations to achieve greater output of forest products, t herj
those services will probably have to be provided either by the 
government or by the wood using industries, This is the pat zertiIhil
 
has proved to be successful in the U.S. and in a number of European

countries. Since the wood using industries of Pakistan are, for the
 
most part, quite small and since consumers of forest products in
 
P'akistani are individuals, the option of having the buyer provide
the services is probably not viable. Government provision of the 
services seems to be the only reasonable course of action. This, 
however, represents a whole new dimension of professional
 
.orestry practice in Pakistan and requires that the professionals
engaged in this practice have additional knowledge and skills 
beyond that included in traditional forestry education. 

Practice of Forestry on Government vs Private Land
 

Some of the important differences between the practice of
 
forestry by Provincial foresters managing government forest land
 
and by Provincial foresters providing consulting services to
 
farmers pursuing forestry on privately owned farm lands are the
 
fol lowing: 

1. Foresters employed by the provinces to manage government
 
forests are in direct decision making roles. Foresters practicing in
 
the field of farm forestry provide professional services, consultive
 
and otherwise, to private land owners who ultimately make the
 
managerial decisions.
 

2. Government forests tend to be large properties either
 
occurring in unbroken blocks or in long linear roadside or
 
irrigation canal plantings. Often they are relatively low in per 
acre productivity. In contrast, while private owners often have 
rel ilively small farms arid small farm forest areas, the per acre 
site productivity is sometimes quite high. Farm forest plantings 
,may be small woodlots, block plantations, marginal plantings on 
the edges of fields or irrigation canals, individual trees near 
fa'rm buildings, 'ind widely spaced trees in pastures. 



:. Government. Ifores3t.s aic Lyp.icnt.y opera ted to produ(ce

higher value comle rcia1. product s de rived from e(demic aec3p e, il
 
Iolig 
rota tions. Privac !ur'vL ofte n mle;ust, produce more
 
u il.Lranui products on short roLaLions; and freqiuen tly ut. Li.:c
 
ex(oic spei(:.e
 

4. (overr nent IforestIs ,.. opera ted s;olely for the pu'pos.
 
of prov i,i ng fore"L; [Icy -cods "4 ;1'Vvi ces
se 1(iIlaoageilexi I oI0(c A -ii0 .;
 
arc directed lit Opt iiizinI, ol the supply of Lhese, goods and
 
.'vervices. Farm forestIry 
ilust be inLegrateld into a jgeiieia] farm
 
syst t t incluii(.1bdes; f0ood crops, anlimiails, and hullansl.l In some
 
caseS Le i Lolgratin curCS
o wit hin the f'orestI component when
 
ti'vCUS ar s;elected nid grownl Lo prOvido both 
forest. prodiuctls ;ind

i o)d proluc L ; i.e ., 
 I i 

"r ilia l Jorest s Iiiimat."lous Upon optimi;z1?ing the total otl .put, of'
 
the fanu'i , not -s;im)ly tle lOr(I I.. coimipoinentI.
 

nuts and fr'uits. But decisions the doma in
 

There are olher dilfereiices b l.ween the 1managemii.n of governenl
Ioests and fu rut foroLIs, hul these illusLraLe some of the cont:ru:s.;; 
Qi profess ion.lovetry jact The consul Live service "o e of'fostr.ces. 

the 1)ro')15sional in farm roreLry is 
 especially s-i.gni icant, lit
 
Ihi:; rOle profess rorstl in rejquired to develop
c.he ional 

erfecLve in terpesota[ I r.l{.ioihip; witIh farmers, fari wot'Jur,
 
L.'mm (:onmmunin tly lu.,dcad vs, and others.iin I.]le lmgt{i cl Il sect o .
.re 


Because of the \aried and(I somiietiles mi s.ile of'awl) guous 

coiltrol exert. ed over publ ic [ 1. 
 .1 lnds b)y go V.Ihmi:vnL[ I')';- I s:
 
I.he rol e or im prorIesj ot a IFores' tor in h'akis lou lin in Ilhe i;t

beei strongly cusIodlial in character anid 
 has eiiphati.zed
 
el Iroel lcil or0 laws anid regJaiois and proteootin of land,
 
t :VS, ald o l' )t05t som.TIin
(othel1})("l0: is sometim. resulte !jues 

in Lh, developnienl. of 
an dvetuLaria[Irelationshi.p between W
 
'u!-sI.:!':; and the ruri uviO111 Fores
l COI i y. try decisions W;hn n: ini
 

whai. may 1)e perceived by foresters to be in the natLonal 
inLUre..
 
may have he)i1 seei by local c. iizens to viol ate the.ir commoi
 
property rights or it 
may seum to be in conflict with customary

amid tmr I iiinl uses of iw ' V )ubl1.C Iot-u L
pi 1 land.
 

- .l'l ' ,'(v(:; .ry a,-;a. , . ?. !.e
I fyl{ o . _? _. (' ! _[ ) e t y 

............. orsj.............-.. 
. .
 

Reo'coginition of some of these probieims has led to an
 
increasing interost in social 
forestry, a term normall.y incliding 
hoth (icomunity forestry ind farim: forestry and oftern oher,
fo'restry programs where the publtic we[lfa is the pr imlavy
,bjectLiv(: ind 
forest. proldct ioil Iic vehic.le. The term is A. s) 
Itsuf'l in describ) ing the rel ationsli ps of lorests and forest. 
i)lI'i1. ,; I li e soc iety in wh icl t]hey . ivye. Sociall forest 'y 
, o"011(1 i" Vi) I V(P Uil aJi iiiIg I' JOlIiFl.m icat.i bi e Iweeni lor a v 't(i 
drlic ri's;,La rm ,.;and(ii( Iir l utiiiii.i . l di n ogue in IM! 
basi- for an effect, ive milzmnuemenl I procuss aid a necessary
prerequisi I. Ino cliei(cvirig pill) ic understiinldIrig u1(! support.. Ill 
Lii; ; IB ,) JC j U l 1010 Il.l'.(Ulo I Q'hii) Ii' a cOwpoi: L or alii 

http:vehic.le
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forestry.
 

It is even more important as a component of farm
 
forestry than of more traditional forestry. Here rapport with the
 
public is of crucial importance. In farm forestry the public,

i.e., private farm land owners are the decision makers. The
 
consultant--client relationr'.ri-s require thatL the 
f'orestry
professional understand the objectivezs of the owner. The
emerglence ofi an interest in the societal aspects of fores;try
requires the inclusion of more social science and communi.cation 
skills in pro'essiorili forestry curricula. Similarly development
of farm forestry wi'll require that this social forestry material 
be included in the courses of study of farm forestry students. 
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PROFESSIONAL FORESTRY EDUCATION IN PAKISTAN 

The Pakistan Forest Institute (PFI), while institutionally a
federal agency, is defacto tho research and education arm of the
 
collective Provincial Forestry Departments. Its principal emphasis

is on research and especially on meeting the research needs of the
 
Provincial Forestry Departments. Its Forestry Education Division is
 
responsible for training professional foresters to staff the 
provincial

departments. It is not a university, but, in the field of higher

education, it assumes some 
 of the roles of a college within a 
university. Its degrees of BSc and MSc are granted by Peshawar 
University but, in the courses of study and conduct of the education
 
programs, PFI seems to be quite independent. In many ways, PFI is
 
more of a service academy than 
a college or university. The Provincial

Forest Departments expect that a graduate of PFI will be prepared to 
assume a professional forestry post and to perform in that post with
 
cons iderab [c. independen ce i mmedia tely 
 upo il graduation. As a consequence
the curriculum includes a considerable number of practicums 

[n rempha i:'z field exercises. 

Ar.aly sis of the Current Curricula 

BSc _orestry C9.u rri c ulum.. 

The BSc Forestry Curriculum at PFI is a two-year curriculum 
opew to students with twelve years of education through the FSc
 
certificate. The candidate must have passed the Intermediate Science 
examination 
in not less than second division of the University of
 
Peshawar or any Board of Secondary Education with 
one or more than

the following subjects: mathematics, physics, chemistry, botany, or 
zoology (or an equivalent or higher examination from a recognized,

institution with the same subject). 
 It is also provided, that in

exceptional cases, the Syndicate University of Peshawar may relax
 
the condition of second 
 rdivision for Baluchistan and other less 
developed areas.
 

A nationwiJe examination is given to applicants to 
develop a
 
roster of ac 'eptable candidates. From this roster, each province

selects a nu hber of candidates equal to the number of sub-professional 
posts that it will have two years hence. Candidates selected are then
 
sent to PFI for two years of education financed by the province.
 

The PF[ BSc Forestry program is intended to be equal to the 
firnal two years of univrsity baccailaureate education in 
Pakistan. While precise comparison is difficult due to 
differences in subject matter scheduling and objectives, this 
does not appear to be true. University baccalaureate training in
the sciences, engineering and agriculture represent four years of 
study beyond FSc degree. The BSc Forestry degree is awarded for two
 
years of study beyond the FSc. It may be argued that because PFI 
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students attend school for twelve months instead of nine months,
that two years at PFI is the equivalent of 
four years at a university.
The team found little evidence to 
support this argument. By
comparison most BSc Forestry programs in 
North America would
involve about 120 weeks of instruction of on 
campus lectures and
laboratories. In addition they would include another eight weeks of
examination periods and four 
to 
eight weeks of field practicums.
 

According to the PF1 Bulletin of the 
"Statutes,
Ordinances and Regulations for BSc Forestry 1972 Onwards",
PF program includes fifty weeks of class lectures, fourteen 
the

weeks
of tours, nine weeks of' special field courses, two weeks of term
papers and drafting of a working plan, eleven weeks of preparatoryleve ar(d examinations, and four weeks each of vacation and annualsports. This is a demanding two-year program anyby standard.However, while all of the traditional forestry subjects taught,areexamination of th, syllabi suggest that frequently the subjectrutter is not as comprehensive as that offered students in four yearbaccalaureate programs. Further it is clear from the introductorymaterial and ofamounh review found in some syllab-i that thestudents preparation in underlying science, mathematics andtechnology courses is weak. For comparison purposes Supplement III
presents a synthesis of fourteen North American BSc 
 Forestry
Curricula. 

MSc Fores_tcr Curricu]u.in 

The MSc Forestry Curriculum at 
PI is a two-year post
baccalaureate program. Students holding a BSc 
Forestry from PF 
 as
well as students with baccalaureates in science, engineer:ing andagriculture from Pakistan 
universities can 
apply for and be admitted
to a competitive examination 
for admission to 
the MSc Forestry
program. There is provision for relaxing 
these admission requirements
under certain circumstances. Commonly, students holding MSc degreesin subjects other than 
forestry are admitted to 
the NISc Forestry
program. Since these students from nor--forestry baccalaureateprograms have 
typically had no instruction in forestry, they 
are
taught what are essentially the same courses offered to the BScForestry student. For the BSc Forestry graduates who pursue an MScForestry degree, the forestry
in 

coursewori is essentially a review.the case of BSc Forestry applicants the provinces select their 
As 

own candidates from a roster in numbers equal to the number ofprofessional posts projected for two years hence. Those selected areseconded to PFH by the respective provinces and supported by theprovinces for the two year courses of study. 

http:Curricu]u.in
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Enra n1equ iee ._ _! heStandard .to-yr cu_ 1 a. 

The MSc Forestry Curriculum has had to accommodate a mix of' students
who are generally at the same baccalaureate level but whoseundergratdato, courses of st udy varied across a broad academic spectru
A '~'.!sequence, instruction in forestry has been based upon to
 

common (e111denominator among candtida(ltes. insured
This l.hat thesu3bject matLer coverage was essentially the same as that included in
'lie 
 Iinal two years o1 the BiSc Forestry program. PFI faculty nok(

that Ihe coursework in the MSc l'orestry sequence probes greater
deptLh than the for BSc 

to

is case the Forestry sequence. Nonetheless,

for the BS(c Forestry graduate entaring the MSc Forestry Curriculum
Ihere is considerable reV;oli"ii of subject matter. The BSc witI h a

n10n--f'orestry background i.s not subject~ed to this repetition bul
iresumably )r.ings Lto lhe )rogrmlll more strength in some theor
underlying disciplines. Since all 
students must be matriculated

[or .he same two--year period, the ult.imaite level of achi evemenit

forestry education under the general 

of
 
forestry curriculum is
 

, ,ilisl anL ia] [ty lower than comparable progr'ams in contemporary
 
Nort h American institutions.
 

§ppci p1 1za ioil 

A second problem at the MSc level has been that all
students were educated for essentially the same career ladder.

Today the b~ody of forestry knowledge is too great to be mastereCd

by a[l. That is, of course, is not v problei unique to 
Pakistan.
Ame'ican and Canadian forestry professions confronted it forty
years ago and after much deliberation the present array of majors

in sepurate fields emierged.
 

The MSc IForestry Curriculum at PFI was originally a uniform
 
general forestry 
 program that all students followed. Historically

it cons is td of' a single two-year curriculum made up of forestry

courses and of 
 courses in the sciences underlying forestry. Under

this systemi, the only way that 
a student could specialize was
througlh the thesis requirement. The thesis effort 
 is supervised
by i specialist in Ihe subject. matter represeinted I)y the tihesi;

topics. The 'pecialist was generally a imeiber of the profes ional
 
Icac:hirig or i esearch stlff or .i.1' 

Recenlly PF[1levelopeK. specialized curricula by substituting
advanced courses .i" the subject matter cf the specialty for somel ofIh(, courses ill the gemeral cu''iculum. This substitution was d'one "n
ai mitr'lt lmllmar 1o(rln selleSter' f'or seileSter basis. The first such
specialixation that alpprovedlwts and included in tile curr'ent Col.lege
tlnll(etin was one ii, Forest Products and Engineering. A secon( onei:I; hn copmpltee. The Universily of Peshawar has approvcd this
 

. ',(d;pec(:ializai. on in the fiecld of Walershed Managemen.. Thecurrent bulletin lists six such specialixations. These include, in
add it Iton Io the .wo ailready mentioned, one each in Range Managemlntl, 



TA1E1, F: MSc Curricula -. Current Specializations 3/ 

SEI COURSE 
I Geology--Soijs 
I Biology 
I Mt he1,1 i es 
I 'Statistics 
I Ili o etr.ies 
1 Principles-Economics 
I Tour 
2 General Silviculture 
2 Forest. Ecology 

2 Protection(A) 

2 Pl'otect. ion(lB) 

2 Surveying 

2 Fo:,,g I,,te,.i,,g(A) 
2 Photo Interpretation 

2 E':xp I o at i 

2 Plant Taxonomy 


2 ish & Wi ld i fMgnt. 
2 Silviculture Semin)ar 
2 Tour ( For Types) 

2 'Tour(Chir&To Zone) 

3 For Mirnt. 

:1 1e.';ource E,iconomics 

A1 m1fn e b gILI. 

3 attershed Mgrmt 

:1 ginccrig(li) Roads 

:3 voI G,-nct i cs 

3 For Law & Policy 

it Tbr Tech & For Ind 

3 .ield ngr 
3 Rec & Park Mgmt 

3 Soi IP1anl-Water-Rel 

3 Tour 
4 lies & Res Methods 
4 Soc,Pub Adm & Ext 
4 lor Mgmt Plan 

4 Specialization 


2 Applied Mechanics 
2 Work Study & Lab Sci 
2 Wood WrIk & Sawmill 
2 Machinery in For 
3 Tree liarv & Trans 
:3 Wood Struct & Ident 
3 'ood 'Test. & Proc 
3 ComposiLe Wood Prod 
3 1-ng incering(C) 
2 For Met.eorology 
2 les Soil Conjs Wks 
:3 IFor & Range Ilydro 
3 W..hcd Plan & Anal 

Protection(C) 
lor Sociology 
E[ner'gy as For Prod 
Agroforets t.ry 
E'xtension 
Comp Methods in For 
Pub Adm 
' & , F Mgmnt 


F & H F Plan 


MARKS F 
100 * 

Mgmt FP&E 
* 

W Mgmt 
* 

F&EF Ag F&EF Foi 

75 * * * 
75 * * * 
50 * * , 

100 * * * , 
50 * * , 
2 * , 
106 * , , , 
100 * * * , 

75 * 
75 * 

100 * * * 
75 * , , 
75 * * * * 
75 * * * , 
75 * * * 
50 * * 
50 * * , , 
75 * * * * 
75 * * , , 

I00 * * * 
75 * * * 

125 * * * 
125 * , * , 
75 * * * 
50 * , 

100 * * * * 
100 * , , * 
50 * * 
50 * * 
50 * , 

100 * * * * 
50 * * * * 
50 * * * 

].00 * , * * 
200 * * * * 

75 
7L * 
75 * 
50 * 

125 * 
50 * 
50 * 
50 * 

125 * 
75 * 
7.5 * 
50 , 
50 , 
711 , 
75 , * 
75 * * 
75 , , 
75 * * 
75 * * 
75 , , 
75 , * 
50 * * 
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Farm Forestry, Silviculture and Forest Management. Presumably tbe
 
Forest Management specialization is the original general forestry

curriculum. Thus, the MSc Forestry program is 
evolving into a core
 
curriculum witth a major represented by a small fraction of the
 
courses. In the Forest Products and Engineering Curriculum, nine
 
specialized courses have substituted for nine of the courses 
in

the general curriculum. In the case of the Watershed Management 
Curriculum four, specialized courses have been substituted for an
 
equal number of courses in the general curriculum. The data in Table
 
I illustrates the development of specialized curricula. This
 
pattern of developing majors in one of several subject matter
 
specialties seems to be an appropriate response 
to an increasing

diversity in the demand being made upon 
the forestry profession

in Pakistan. It is not a unique response to 
such changes and as
 
previously noted, it is in'fact the same response that 
was made to
 
similar challenges in the U.S., Canada, Europe, and in many other
 
areas of the world.
 
Need for a Core Curriculum and a Comprehensive Program Evalu ation 

The evolution of specialization presents the PFI staff and[,the

clientele organizations with some 
problems which must be confronted
 
and which, to a degree, have already been recognized. The two
 
specializations now approved have already resulted in increase
an 

of thirteen in the number of courses 
that have to be taught. As
 
additional specializations emerge this number will increase. The
 
demand on the PFI staff to accommodate this additional teaching will
 
be significant not only in terms of tota] time required but in
 
diversity of teaching talent needed. The precise make up of 
the
 
core curriculum to be taken by all MSc Forestry students has not
 
been defined though both the PFI staff and provincial forestry

officers have suggested that the content of the core curriculum 
is important. Development of specializations using the substitution 
process will, in the long run, define the core curriculum by default
 
as more and more courses are substituted for to make space for new
 
courses. Ultimately, the 
question of defining the core curriculum
 
and examining the whole MSc Forestry Curriculum structure ought to
 
be undertaken. This might include an asse!ssment of total time needs
 
as well as allocation of staff resources 
across both BSc Forestry
 
and MSc Forestry programs.
 

Since mo,;t of the students admitted to the MSc program
 
no in
have had prior education forestry, the two year constraint 

is very limiting in attempting to pursue a MSc Forestry program
comparable to European or North American Programs. of course,This is, 

not a part of tie 
task of the Farm Foreslry Curriculum Development Teary
but we would be remiss if we did not point out that our efforts 
represent an additional increment in the process that leads 
iltimately to the need for a compreheasive program evaluation 
invnlving considorat ion of all specializations. 

Our strategy for implementing a Farm and Energy Forestry
1oecialization does, in fact, propose some revisions in existing MSc 
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courses in addition to the new courses needed for the Farm & Energy
Forestry MSc Curriculum. These revisions are significant but do 
not
 
alter the need for a more in-depth review.
 

Strengthening Curricula: Parity at the International Level
 

The Director General of PFI has stated that 
the MSc Forestry

education program at 
PFL should develop and maintain parity with
 
international-class, masters-level forestry programs. 
 If this goal

is to be achieved, the course of study must be broadened in scope

and made more flexible to accommodate the variation in preparation

of the incoming students from Pakistan and elsewhere and the differing 
career avenues available to the outgoing students. All PFI graduates 
may no longer be posted wi'th Provincial Forest Departments but 
instead return to Lheir home countries for employment. At this
point in time, we are assuming two major parameters with respect to 
the creation of an MSc level course of study in Farm and Energy
Forestry: namely that the maximum time uvailable to complete the 
course of study is two years and that the international--class quality
of the program is represented by the outgoing student competence.

These parameters represent real constraints on curriculum synthesis
at PFI. PFI is a unique institution of higher education in Pakistan. 
It represents the only faculty in the country that is organized and 
academically equipped 
to offer advanced education in the various
 
forest resource fields. As the time parameter increasingly becomes a
critical constraint, this specialized faculty will need to concentrate 
upon those fields of study in which they are uniquely qualified and 
for which they have sole academic responsibility in Pakistan. It 
becomes more and more important that education in the basic sciences 
and mathematics be provided to potential forestry students before

they matriculate the Forestry program. Itin MSc should be emphasized
that this does not mean that it is necessary to reduce the fundamental 
Lraining needed to be a forest officer in the Provincial Forestry
Departments. 

It is worth noting that the institutional goal of developing 
MSc Forestry programs that are comparable in stature to those in
 
first class forestry schools throughout the world adds an additional
 
challenge to 
PF that goes beyond its traditional role. Historically,

PF has had the mission of training professional foresters in 
conventional forestry to met the needs of the Provincial Forest 
Departments in Pakistan. in this effort: it has had no competition.
it has been a monopoly. As PF[ undertakes to become a world class 
forestry graduate to studenLs otherschool, attract from countries 
to its MSc Forestry degree programs and to prepare students for ready
admission to PhD forestry programs abroad it is no longer in a
monopoly position. It must compete effectively with many other 
forestr' schools 
in Asia as well as Latin America, Africa, North 
America, and Europe that are engaged in the same activity. In the
international arena, I'I' I has some competitiye advantages in terms 
of the nature of its forest environment and its forestry
problems. But success in this competition will, in the long run,
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be based upon 
the quality of' student output. At 
the same time
that PFI is engaging in 
an effort to meet international forestry
education standards, it 
must continue to 
serve the needs of it..;
Pakistan constituency; 
namely the Provincial Forest DeparLmentis,

whose needs are also expanding. Again 
these objectives are not

mutually exclusive nor 
are they in conflict.
 

Strenthening FacultySkils
_and Clarification of R espons!hiiitio;
Between Teaching and Research 

An obvious limitation 
on tile development of a Farm ard

Energy Forestry specialization (and other specializations) 
is the1
availability of competent faculty. Faculty with appropriate 
.ypcs-;
and levels of skill must be available either from existing PIF'!
faculty, new 
faculty appointed to 
PFI, or faculty hired on a part.­time basis. Later in this 
report recommendations 
are made regardin
formal education and continuing education needs 
for the PI,'I facul.and staff designated to teach the 
new courses proposed.
 

It is appropriate to 
note a major constraint on instructioi at.
the MSc level in PFI particularly as that instruction relates
specializations. to
Much of the instruction in specialized courses;
falls upon staff members who 
are employed primarily to do resourcch.
The task 
of meeting classes often conflicts with their pursuit

research program particularly in the various areas 

of a
 
where fie{(i work
is required. This leads, we were told, to 
situations in which I'llu
instruction program is 
tempoierily neglected 
in the interest of
pursuing a 
program of research. Unlike 
the case in most univscr;ityforestry programs, there 
seems 
to be little or no obligation on the
part of the research worker 
to insure that his teaching


responsibilities 
are met when research demands 
require that he missregularly scheduled classes. 
 This conflict between 
organized
instruction and research is 
likely to 
increase as specializations

are 
added and research programs expand. This conflict of
responsibilities is 
a serious administrative matter 
in terms of
program priorities and must 
be dealt with effectively to insure the

integrity of the Institutes academic programs.
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SYNTHESIS OF THE ANDFARM ENERGY CURRICULUM
 
Task. of the Curriculum Develo pment Team
 

The task of the Curriculum Developmentcourse of study Team was to proposefor a specialization ain the MSc Forestry programFarm and Energy Forestry. This required 
for 

a thorough reviewexisting curricula, an of theanalysis of relevant syllabi andgeneral understanding gaining aof the instructionalat and research frameworkPFI. After consultation with the PI,'I administrationthe help of the and withfaculty (see later section on workshops aridgr.oups) workinga curriculum development
design of new 

strategy was selected. This involvedcourses, modification of several existing courses
di ffaren IL andiation between curricula based on previous training of theentering students. 

The general rationale used for curriculum developmenriupon aI asse!ssment was basedof the role of theprofessional farm and energy forestryarid the information base requiredresponsibilities. to meet suchA particularly important 
consideration
the fundamental need wasfor communication and motivutional skills,to aug'ment technical forestry expertise. 

There were two additional factors. Farm and energyspecialists obviously Forestrymust operates at the interfaceaud agriculture between forestryand consequently
discipl ines. 

must. have an undlerstandling of bothThe Curriculum Development Team started with thethat insLruc t ion givenin Farm & Energy ForestryPFI, a forestry was to be provided atinstitution. The agricultural componentseducation of thewould have to be provided at PFIadmission or required prior toor both. Finally, because Farm & Energy Forestrypursued by provincial was to beforest officers, the curriculum had tocontain a professional forestry core that 
also 

was adequate to career
service in the Provincial Departments.
 

.,1.e n.:.s..in .rm_ _&_ En y Porest ry C ur riculum
 
The key elements i n tihe Farm and
a series Energy Forestry Curriculumof courses in Ag{rofores try Systems, Farm 

are 
Mana iemen., an'] and Energy ForestryFarm and E'llerg.y Forestry Planning. Thesein the domnain are courseso' t'oresL techriology. They arecourse:; based upon advancedin P'esI Management, Fire, Animal Damage, and WeedRural Sociology, Energy Control,as a Forest Product, OutreachComputational ill Forestry, andMethods in Forestry. They uti.lize existingRsource Economics, Silviculture, courses in

Fo'estMaai,,entent Plannin g. Some 
Management and Forestaddit ioial Iateri at hasbe added to been proposed tothe basic courses in SiatisticaIForest Biometry, Public Methods in Forestry,Administration, Resource Policy and Law, andResource Economics. 
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Dt.i.at. ion of 3BSc and MScCotraework 

A major problem for the professional staff of PFI is represenlt.by the necessity of duplicating instruction at the BSc and the eSclevels. This presumably comes about because some of the MSc Forest rycandidates have their baccalaureate preparation in fields other thallforestry. This means lhat, the )',' staff must duplicate inst ructiion]in almost every forestry course. 

This p)roblem has become increasingly acute witl the advent of'specializatIions and accompanying requirements thatthe 
 a signir'ican tnmiimhber of new courses be added to the total curriculunm. The overloadnr'ies not only from the physical necessity of teaching more cl2As....Iut. of the evei ]i'ger lurdenI of preparing and assenb.ing new coursaterials. In many the
cases faculty member Leaching the now court'se
ml11s I.hillls i"e engage in a(di tional scholarsh )ipin and advancednew 

f iclids of science andi technology.
 

If it is diff'icult to allocate enough new resources to
tlie teaching function of PH[ to accommodate these new
requirement.', then they may have to be obtained by improvingefficiency in the use of some currently allocated resources. Oneof the obvious sources of such increased efficiency is reduction
 
in duplication in instruction.
 

Iliaicltof '!a elllC Pieepira i. on on thle Time l ecju i red fr tl lc
 
:lie -1p 'LL~q!1qiedfor the MSc.
Cost to tie Proviac-ial Departments and the Quality of EduC1to 

The duplication in instruction has originits in the
great diversity of academic preparation in the students entering
the MSc Forestry program at PI. Figure 1 illustrates the severalacademic routes available to a student pursuing an MSC Forestry
 
degree.
 

Route A portrays the case of the student who enters PIas a candidate for the BSc Forestry degree and later re-enters theMSc Forestry program after experience in a Provincial ForestDepartment. This student enters professional forestry educationwit h an FSc certificate and obtains the MSc Forestry degree after ntotal of sixteen years of education. Much of the subject matterUhal. this studen t covers .in teil two year MSc Forestry programduplicates material 
that he has already studiedu ll in his Sc Forestrylrog r . Sippl mlemnt 11 iIllustrates this clearly by comparin g thitcourse content of twotIhe curricula on 
a subject by subject basis.Ths (:l'uden. that, pursues this route to the MSc Forestry is supportedby the Provincial Forest Dep'artmient for four years on a st ipend. IiIge nerlilli , wh i l e lie h asli co v'.W' d .al 
 o f the f ore s t.ry di /;i c il i n s fu lly ,hae hns it weak general acade;miC background in the basic arts und1;: i ioncc , aild no Ki frl{ i[ (: I tutre.gmotl' id rl 
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3
4
5
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7
8
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11
12 
13
14 
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17
18 
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Figure 1 : Routes To MSc For
 

Yrs Route A Route B Route C Route D Route E
 

Certificate Certificate Certificate Certificate 

FSc FSc FSc FSc IS Dipl 

BSc For 

MSc For BSc AG BSc Sci BSc Sci BSc For 

MSc FOR MSc For MSc Sci MSc For 

MSc For 
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loute B represents the progress toward 
an MSc Forestry degree
by a student who enters PFI 
for the first time as a candidate forI he Se degree. lie brings to Lhis course of study a background o1 a

iSt Honors deg-ree i.n Agricil.ture. He will have had si xteen yeairs of'
edticia .lon prior- to eni tering the MSc Forest, ry program titan(nneghtill
yei rs edhucaLiol up1)onl its coffploti 0 
. Whileihe will notL have st aidi(.

'tor',; try coiurses ; I. the baccal aureaLe level, lie will tuvt .tLadjudI
mlny of the underly.ng scieonce und maLhematics courses incuded ill
I.] I - 1*'orestry Ci: 'c.icullUlli ani wi. Ilhave puirsted sOmo in fri g 

" Fw 

ittolii

depth Lh(e-n Lthe BSc Fores try gra.:uatc. In addition, 
the BSc Agr i lt,ur

(11lo ) s. widerin|,will have CO )ile ted at. the baccalaureate level s(ucm

materials n()w included in M
,Sc 'orestry course of study "nd will vt.. 
i sitrong( batk:hgrciund in Agr.icul. ure. 

l'his student wii].1 have studied all 
of tie required forestry

maL erial Upon comple tion of the MSc Forestry program and, bec(aus

of his more ex tensive prior education, 
he should be superior

aci(:leflhicil y Iv.o his ouLe A "btlch"' ia.te. It is finiancially

signncii ant I:hat, 
 upon COril) loet ion of his MSe Forestry degree, LI,:
P'ro'vincialt orestI. l)epartmentI will. 
have irnves ted only two years "f
 
financial .support in the student 
pursuing route Ii
 

Route C represents the education of a stuIdent who enters t.he

MNc Forestry program after coml)letion of a baccalaureate in any

field ol scieonce or enriieeri. ng other t hen forestry or agricul tuio.


As was the case for the 
student prepared initially in agricuotore,

I.hlies(eaI.udenLs will flinish I.he 
MSc Fores try program after ei ghteenci

yer's of e(ducation and will have )een f inanecial, ly supported by 
 hie

P'rovincia l Forestry D)epart.men. for two years. Academically these

sl.udents 
are likely to be the equivalent of those who pursue route Ii

and superior to 
those who pursue route A. However, their prior

preparation in 
forestry related subjects or agriculture would be
 
inferior to that of the stue(lCits lollowing routus A and B.
 

Route D is similar to 
route C with the exception that
 
L.h1 st.uildent has both a baccnilaureate nnd masters degree i 
n

agri culture, engineering, mathiematics or one of the sciences.

'Tlis route is 11 milar to route C except that t.lie additional 
degrfee-i t iat
mcais 
 the graduates of this curriculum are likely to 
I)(!More 8dlvnlcd iii general educait ion. 

For c'omparisoni purposes route 
E illustrltes a typical
Nor. h Aieric(anij program. 

We are proposing that stu(lents be permitted to
matriculate in the Farm & Energy Forestry specialization following

ilhtier rouLe A or 1. We strongly belli eve that route 1 should be'"' "1rred. We theref 
ore oc)oi iiend that route D1be given pro .ere'
)y P,, . Ac:eel 1iig ;I.udenl Is f'or I he P.Sc ,o'res i'y prograll spe itI i; . .
in Fill & 0nergy ForestI;ry wiiti a preyiois iSc Agriculiture (lio )
1i II reduce costLs, pJ'ov i d(I more broa(l y I. ra i ned o rfi cer;, and poum i I,
 
thec I I fac Ity to he ore oCf iveint . 

http:underly.ng
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Modifications of E:xistirngMSc Forestry Coursework 

Exi sti nCurs._ 

Courses 
listed below were modified by the addition or deletion
 
of subject matter with the objective of enhancing their content
 
relative to the Farm & ,nergy Forestry Curriculum. In several cases

subject matter was removed from one course and added to another
 
which strengthened both. 

1. Statistical Methods in Forestry
The MSc course has been augmented principally in the are
 

of experimental design. 

2. Fores t liometrv
 
This course was changed only by the addition of


mensurationa[ techni~ques appropriate to the evaluation of

whole-tree volume and whole--tree biomass have added to the
 
course.
 

3. Resource Economics
 
This course remains nearly unchanged except for new


material added to update 
the subject matter content and increase
 
its applicability to an expanded forestry role in the agriculture
 
sector in Pakistari.
 

4. Resourcr Poliy 
This course has been reviewed with significant additions

and deletions of material. The course reviews the current status
 
of forest policy and critically analyzes the policy formation and
 
implementation processes in Pakistan. 

New courses. 

Courses .1isted below are new to the MSc Forestry curriculum or

have been so substantially revised as to effectively be new courses.

The courses in Paan anid Fiergy Forestry Management, Agroforestry
Systems, Farm and Energy Forestry P[Linning and Energy as a Forest 
,'roduct, are new and original syitheses of SUb;j .ct matter. The

remai n i ng courses, par t i cu l ar 1y the Ott reach i.n Fores try, Rural

Sociology, and Publ ic \dmiriistir tiou courses reflect expanded
curricular emphasis and addition of material relevant to Pakistan 
and the Farm & Energy Forestry specialization. 

[. Farma(nd Ene rgy Forest r Manaemi "nt
Farm and Energy Forestry Management is the "capst.one"

course in the Farm & Energy Forestry Curriculum. It addresses the

problems of farm management integrating agroforestry, management,
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economics and outreach. It emphasizes the decision making processes
 
in farm operations and exantines the basis for decisions in a
 
multi-product farm context. (Prerequisites: Agroforestry Systems, 
Resource Economics, Outreach in Forestry) 

2. Farm and n_.!!nergy .§oyrestry.Planng 

This is a practicum associated with the Farm and Energy 
Forestry Mlanageiulcnt cour:se. Studen ts are required to develop oil(. 
or more management plans for specific farmis that incorporate 
l'orestry in tlvil, ncl.iviLics:. Plans will critique the presc;a0 
S IaLtS of' forestry deci.sions ill firi m nalemenLt and proposc im-
PlroXCiiiUi1 s where l'easible. (Concurrent, or I're-requisiLe: ,anii K 
Energy Fores try Manaheii ent) 

3. Rural Sociology 
This course introduces the student to sociology within
 

the context of the rural communities of Pakistan including farim,
 
tribal and rural village social Lystems. It provides the
 
background for an understanding of the social basis for a 
professional client relationship in a farm forestry setting. 

4. Energy as a Forest Product 
This course, which considers energy as a major forest
 

product, provides an understanding of the role of wood in
 
national, provincial, regional and local energy budgets. It deals
 
with the nature of wood as a fuel and its evaluation as a fue]. 
The financial aspects of fuelwood production and marketing are 
also reviewed. (prerequisite: Forest Biometry, Exploitation of For:-
Products ) 

5. Agr!,fo r y Sys tL!s. 
This course examines agroforestry in a systems context 

emphasizing interactions between the biological elements i.e., 
field crops, trees, and animals, and the soil. Agroforestry 
systems currently found in Pakistan and abroad are described and 
critically reviewed. The ICRAF Diagnosis and Design methodology is 
presented as a tool and the Farming Systems Research Methodology 
is introdu- ed. (Prerequisite: General Silviculture, Forest Ecology)
 

6. Outreach Forestry
 
This course introduces outreach methods and stresses
 

motivation and comm,uni(cation processes to prepare students to 
work more effectively in rural communities and with individual 
'a rme rs . The course overviews current outreach and rural 

development activities in Pakistan and introduces methodology ror 
program planning, (levelopmeA. and evalual:ion. (PrerequisiL. : utural 
Sociology) 

7. Co,,put Ii.ona . Methods in I.ores try 
Students in this course are introduced to computers and 

IhueJi. r u %wih pali- , I I ll- reference to microcoi lj, t.rs. llcil ld.tI 
1oo is ill introdui:tion to ASrc proglnfh .ii. ing language and o I.1i, 
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use of software packages that have proved to be useful in
 
foresLry. The methods of systems analysis that are applied to the
 
solution of forestry management problems are taught using

examples of forestry applications.(Prerequisites: Forest Biometry,
 
Statistical Methods in Forestry)
 

8. Public Administrtion 
This course is designed to enhance the administrative and 

management skills important to a successful career in the Prov:incial
 
Forestry Departments of Pakistan. Included in the course are an
 
examination to the scope and philosophy of public administration
 
in Pakistan, an introduction to basic concept of management and
 
personnel administration and the procedures and practices of
 
of governmental offices. 'The course also reviews the role
 
responsibilities and authority provided under law for a forest
 
officer.
 

9. P-es m4P9Fie Q,.x.. A iA maend WPA n t rol. 
The protection course builds upon the material in
 

the entomology, pathology and silviculture and focuses on
 
technologies for control of tree and forest destroying organisms
 
including insect, fungi and bacterial pathogens, as well as
 
wildlife and domestic animals and fire. (Prerequisites:
 
Forest Protection "A", Forest Protection "B") 

The recommended Farm & Energy Curriculum with the BSc Agriculture 
(Hon) is given in Table 3. This is the preferred route II option.
This student, being deficient in a forestry background, would have 
to take traditional forestry courses in addition to the courses 
designed specifically with the Farm & Energy Forestry specialization 
in mind.
 

An alternative option, route A, is given in Table 2. With a 
strong background in forestry, the student could concentrate on the 
courses designed for the Farm & Energy Forestry specialization. 

The recommended course marks are also included. These marks 
were developed using twenty-five marks as equivalent to a one semester 
credit hour, the basis for U.S. educational institutions.
 

While it.is outside the mandate of the Curr:iculum Development 
Team, it suggested in final discussions with the PF[ staff, that the 
courses in Outreach in Forestry, Uural Sociology, Public Administrat:ion 
and Computational Methols in Forestry, be included in the core 
curriculum for the MSc Forestry prog ram, therefore, be required of 
all specializations. We think this Ls excellent idea. If
an this 
was achieved, a third option for implementing the Farm & Energy 
Forestry specialization on an interim basis would be possible. This 
would involve substitution or" the courses Farm and lEnergy Forestry
Management, Energy as a Forest Product, and Agroforestry Systems for 



TABLE 2: MSc F&EF Specialization
 

BSc For (Route A)
 

Marks BSc 


50 Silviculture I 

50 Protection I 


125 Geol & Soils 

75 Ecology 1 

75 Mensuration J 

75 Utilization I 

50 Wt-hd Mgmt 

50 Tour .
 

Tour (Gen) 

75 Silviculture 1I 

75 Prote,-tion II 

75 Mensu-ation 11 

50 Plant Taxonomy 

50 Ecology 11
 

100 Wtsd Mgmt
 
100 Surveying
 
25 Genetics
 
50 Tour
 

125 Range Mgmt
 
100 Statistics
 
125 Engineering
 
75 Forest Mgmt
 
75 Economics
 
75 Law & Policy
 

100 Utilization II
 
50 Field Engr
 
25 Tour
 
50 Tour
 
50 Soc,PA, & Ext.
 
50 Recreation
 
50 Fish & Wldlf
 
25 Term Paper
 
50 Bot & Zoo
 
100 Mgmt Scheme
 

Marks MSc
 

75 Res Econ
 
100 Tbr Tec & Ind
 
50 Soil, PI,Wtr Rel
 
75 Comp Math
 
75 Agroforestry
 
75 F & E F Mgmt
 
75 Photo Inter
 
75 Protection (C)
 
75 Rural Soc
 
75 Energy
 
75 Outreach
 
75 F & E F Plan
 
75 Pub Adm
 



. l q -w 

TABLE 3: MSc F&EF Specialization
 

BSc Ag(JHon) (Route B)
 
Marks MSc 

100 Biometrics
 
25 Tour
 
75 Res Econ
 
75 Comp Math
 
50 For Gen
 
75 Agroforestry
 

100 Tbr Tech & Ind
 
100 Geni Si]viculture
 
100 Forest Ecology
 
50 Surveying 
75 Photo Inter
 
75 Protection (C)
 
75 Energy
 
75 Tour
 
75 Tour
 
100 Forest Mgmt
 
125 Wtshd Mgnt
 
50 Field Engr
 
100 Tour
 
75 For Law & Policy
 
75 F & E F Mgmt
 
50 Res & Res Methods
 
100 Forest Mgmt Plan
 
200 Specialization
 
75 Outreach
 

75 F & E F Plan
 
75 Exploitation
 
75 Plant Taxonomy
 
50 Silv Seminar
 

125 Range Mgmt
 
50 Soil,Plant,Wtr Rel
 
75 Rural Soc
 
75 Pub Adm
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Plant Taxonomy, Fish and Wildlife Management and Soil-Plant-Water
 
relations in the curriculum. This alternative has merit as an
 
interim measure, but would still be inferior to the Curriculum
 
Development Team's primary recommendation.
 



RECOMMENDATIONS FOR TRAINING OF INSTRUCTIONAL PERSONNEL
 

With the rapid increases of knowledge in all areas of science

and technology including forestry, faculty members and hence course
malerials, can rapidly become (jut of date. Clearly, if a teacher is 
to remain in field, he must havecurrent his opportunities for
prol'ussi.onul advancement and renewal on a regular and frequent
bas is. In a county like Pakistan, where there is only one instiLution
engaged in academic research and education in forestry, this renewal
miust involve deliberate contacts with the academic forestry 0ommunlity
oul;.ide of the country. It is important to avoid inbreeding. Nowhiore
does the need for prolfessional renewal become more obvious and more 
critical than at a time when there is to be a major expansi o;r

revision of the academic curriculum. This is certainly the case

wi .it. the proposed new specialization in Farmm and Energy Forestry at
 
PF'1. 

The field of Farm & Energy Forestry is new and emerging in many

areas of the world. D)evelopment of meaningful curriculum
 
special:ization in Farm 
 & Energy Forestry requires that faculty

expertise be augmented in a number of the 
 fields of forestry and in
 
related areas as well.
 

Faculty renewal can be achieved in a variety of ways. All of

them should be used to enhance the instructional competence or the

I'F startf. This should be done exprditiously so that the

specialization can be implemented by next fall in a preliminary way
and fully implemented within tho years. 

Mechanisms for faculty improvement that might be used are the 
fol lowing:


1. employment of new faculty who are 
already trained in the
 
essential disciplines,

2. employment of new faculty who need additional education at
 
MSc or PhD level in forestry disciplines not available in

Pakistan and subsequent education is these disciplines, and,
3. short-term in-service education of existing faculty, who 
need to augment their present skill in their discipline. 

These forms of in-service education may be obtained via:

1. study periods of one to three months at a foreign institution 
where the discipline is represented,
 
2. study opportunities created by collaboration with foreign
scholars brought to Pakistan for a monthsfew to introduce new 
disciplines material, and
3. participat ion in short courses established in Plakisti)n us ing
either Pakistan or foreign instructors to provide general
•training in a new discipline area. 

Because the decisions regarding responsibility for instructiopl
in the new materials rnticipated by the Farm & Energy Forestry 
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specialization have not been taken, we 
cannot be specific regarding

individual instructors and their renewal needs. We will be as
 
specific as possible with respect to the disciplines.
 

Quantitative Courses
 

There is a need to develope some new dimensions in the applicatio

of quantitative methods in forestry to 
the solution of forestry

problems in Pakistan including problems in the domain of Farm &
 
Energy Forestry. These quantitative areas are statistics, biometry,

modelling and the use of micro-computers to implement these
 
disciplines. This general subject matter area 
needs to be strengthene
not only in the faculty of PFI but among professionals already in 
service in Pakistan who will have to carry the burden of Farm &
 
Energy Forestry in the field until 
a new group of professionals can
 
be graduated. We recommend that a short course or series of short
 
courses be convened to cover the new materials proposed in the
 
courses in statistics, biometrics and computational methods and that
 
these be participated in by selected officers of 
 the Provincial 
Forestry Departments and several of the faculty of PFI responsible
for teaching in these subject matter areas. 

In addition we recommended that at least one member of the PFI
 
staff be sent for a graduate program involving the use of analytical

forestry models. Such graduate programs 
are offered by the Center
 
for Quantitative Sciences in Forestry, Fisheries and Wildlife of the
 
University of Washington.
 

4iological Courses 

The biological components of the Farm & Energy Forestry

specialization are probably better represented in the current 
PFI
 
course offerings than 
are any of the other components. The two
 
areas that require strengthening are forest protection and
 
agroforestry. In the 
area of forest protection the conventional
 
education in 
forest pathololgy and forest entomology needs to be
 
augmented with some coverage of integrated pest management techniques

including animal damage and fire damage. A number of the current l'Fl
staff should sent abroad obtain an degree in forestto MSc protecl ion. 

The field of agroforestry is developing rapidly and what 
constitutes agroforestry in Africa or Latin America may be quite
different from what will constitute agroforestry in Pakistan. 
Nonetheless, some basic principles are emerging that have general

applicability. One of the 
forest biology faculty members with strength
in silviculture ought to go to one of the institutions that now have
 
programs in agroforestry 
or social forestry. Among these are Kasetsart
 
University, Bangkok; 
The University of the Philippines. Los Banios;
the University of Idaho, Moscow; and CATIE, San Jose. ICRAF, in
Nairobi, also offers short course training in this field. In add|i.o,
to the education of the principle faculty member, a short course in
agroforestry ought to be organized in Pakistan so that other faculLy 
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in the forest biology area can obtain some advanced training and so
 
that Professional staff of 
the Provincial Forest Departments now
 
engaged in Farm & Energy Forestry can receive essential in--service
 
training.
 

Social Science Courses
 

The course 
in Rural Sociology will require a teacher specifically

educated in this field. It is recommended that a potential teacher
 
be recruited and sent t.o a university in the U.S. that offers a 
graduate specialty in Rural Sociology. These include the University

of Idaho, the University of Washington and Yale University. The
 
same individual could simultaneously obtain advanced education 
 in 
Resource Economics and thus. be prepared to teach both courses. 

In the field of public administration a faculty member should
 
be provided a semester's training at a U.S. university in personnel

management, public administration, accounting 
 and business management.

This should also be fol lowed by a three month internship with the

USDA/FS Office of Personnel Management. Upon return to Pakistan,

the faculty member should attend the Staff Academy at Lahore for
 
courses offered to senior forest officers. 

Forest Techno.[o y._Courses 

The areas of forest technology that require strengthening at the 
instruction level are Aerial Photography, Energy as a Forest Product

and Farm and Energy Forest Management. The Forest Photo Interpretation 
course needs to be augmented with some materials in the area of 
remote sensing. The teacher responsible for instruct-ion in Photo 
Interpretation should be sent to an institution that is fully equipped

to offer instruction in 
remote sensing as applied to forestry. This
 
can be 
on a short course basis. There are several institutions at
 
Bangkok and Delhi as well as at several universities in the U.S.
 
that regularly offer such short 
courses.
 

Energy as a forest product can be to
taught potential instructors
 
in the forest products division through a short 
course offered in
 
Pakistan. This short 
course should also be made available to Farm &
 
Energy Forestry professionals in the Provincial Forest Departments
 
as well. 
 Graduate programs in this field are offered at the University

of Washington. 

In--service education in Farm & Energy Forestry Management can
be provided in the same way. Consideration might be given to combining
in--service education in Agroforestry Systems with that in Energy as 
a Forest Product and Farm & Energy Forestry. 

Finally it is our observation that the PFI teaching staff could 
benefit from a series of teaching metlIodology seminars. These seminars 
can enhance faculty's skills in organizing, presenting and evaluating
materials in the classroom. 
 They are also useful in recognizing the
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importance of the teaching 
function and stimulating renewed interest
The University of Idaho presents such seminars for 
its faculty and
could also provide some to PFI.
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CONCLUSIONS AND RECOMMENDATIONS 

The task of implementing a specialization in Farm and Energy
Forestry is a formidable one. Other specializations like forest 
products, watershed Inlanglfeient., ran e inanageirient and foretl, rectreati off
have been developled eI nowhere and textbooks, reference ma teria1.s and 
model curricula ar. avuitlable. Farm and Energy Forestry, on l1h other 
hand is in an eavly stage of developmenI and much less we.l1 def''l'wne. 
Whi e it is relatedi to SIch f'('.ldS as social forestry, commnn:i t.y
forestry, and agroforen,;tr-y, it is not the same thing. Its basic 

l emen(s are a focus uIpOn privaLt land, sinalt plot irtens ive c., I r: 
anId integration with farmning. 

Where forestry in 1'ak istan has traditionally concent rat. ed on 
large land areas that are owned and managed by the state, the 
transition to Farm and I,-]lergy .orestry repre'sen t. a majol' chlan 
i i di recLi on and )roIf)ran hrus L not only inl educat iol , b t i l t.ho 
)ro ['esS i onal acLi.i t.ies eng1 aged .in wi thin tIe lores try profess io)ni.

AS wi ith most innovatI ions ol" this sort, tie birden of providing i.he 
leadersiip falls tupon tir t;houLIdrs of the research and Leaching 
COltmun ity.
 

Clearly the major change in educational emphasis represented by

this curriculum specialization cannot be instantaneously implemented.

It involves a reexamination of the criteria for student adi s-nion.
 
Emphasizing, as it does, the provision firewood for domiestic
of iise 
as well as the on-farm, culture of crops, all activities involving 
women, implementaLion of a Farm and Energy Forestry specialization 
may suggest the need to bring women into what has t.raditionally been 
exclusively a male l)rofe!:.sion. Implementation of this specialization
also involves developing wit.hin the teaching faculty, some skills and 
academic expertise not required to teach the more traditional forestry
subjects. The task of" preparing PLI, to recruit and admit a different. 
student mix and to provide for the necessary faculty replenishment
will take time. AccQrdingly, the Curriculum Development Team fully
recognized that the task of implementation would not be an 
instantaneous one, one would extend over' abut that period of time. 
The team also recognized that just as the proposed curriculum 
specialization was not the first step it was also not the last. 
Curriculum synthesis is a cont .nuing exercise that the Curricul urn 
levelopnont Team was able to participate in for a relat:ively shorl. 
period of time. Nonetheless, i.t appeared to us to be wise and lrudent
to (1evi.se a curriculum specialization that cou [d be implemantied in a 
reasonable period of" time if the PFI administration and staff wec(eQ
:lediciated to the tash aid if [he resources needed were iiade ayu i Ilu, I 
to them. On these awsumpI ions t'e have made tihe following con: ] ts iois: 

1. Adm ission to the Farm an(nd Energy Forestry speciailization
should be limited to students hto lding a BSc Agricul-ture (lion) deglree
from one of the Agricul tural Uni versiLies, in lPakistan. 

2. The Farm and Energy Forestry specialization should 
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include the courses listed
UOW and 	 in Table 3 ofrev.ised 	 thiscourses 	 report including : efor" wich( syllabi are provided.

:. tintil such time,:r'y 	 as PFfForest 	 is preparedry (urriculumn 	 to offerI, 	 descr:ibed,f 	 the F'arni oe: s'orry defree mi 	
an intor-im & 

Ii'lL1 	 Program
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readily impl(menJulle
Ernergy lorestry is Lh:
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in Lhe 	 for exis ;,iSc Fores try 	 iiCurri lu.[ur.
I. ,Since LIh r (O lllclle. ci , 	 t d Curiciuc:itluiIiaLL r nio 	 specializationnow tLaujlc: *J.1 Ihal. a.Lt PEI]. , 	 j nvolvet;LexLbook; and in Fact, 
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b. The i-;sej . in! b'acliilesdevelopmenl 	 forof a 	 instructioncomputer Leaching 	 including thetea:hilnig 	 laboratoryequ.ipment 	 and audioshould! I1e 	 visualprovided to PI.While: the task of the Curr'cicul1umnI I. L;oi( L 	 )evelopmnenthu 	 Teai:Ilc'(PialimI t deve ll.0opment of a 	 was spca.ifica iyion,We 	 'armfel 	 an I

:sI,,,'ail 	 Wt vo'ry stronigly inergy ForesLryi , io(In could 	 that theonly 	 introduction
,c! ''f in all 

h )0i slI:il'ied i" 	 of a HVWo i. activiLieN: 	 i t added to theII wcu"l bde 
a' 

and curricula 	 s rI eig iwrong 	 sPecializations. h1o underta,he expei.. or 	 ht new speciailizationthe older M.ore 	 [1 .i I wtse' tablished 	 atspecializa ions. 	 Prt'ogramslr"inlcic'jr:inf, Curricula 	 1 or ofspecia]lizations 	 other.not competitive. 	 shouldWe believe 	 be mutually
('.11 e that the Farm &c1 WO4c r(cl i ieollulleali rgy Fo'ea; ttrCl S these Cr'i ter.ia. 

In the ProcessIhjT ''(e ilil wade f researc.,
Use 	 for develo) ing:JaIw 

of 1'l,'] s l.ibrary 	 the course as *ICO(clolmodaUig, 
on sever'al occasions. syllai,
 

ilt;t.:y We found the content, Whil e tie
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e routing 	 sub,j0 ,e' Iiit' I o 	 lun L i ns such,; . I"VonI ory, C Li 	
as det rl.ininilii.l Ogi ig, etc. 

" t'a'0 ('Iitllclll ly fin di i* cl, .i, my I e'i, 	 . ia fal.l I o gt ia d 	 I j tilia withl1-0 Fort blY 	 comnputer' 	 forestry basedc I ic. si tuation 	 be brouglh.and develi 	 to PIIdetailed 	 to
'ecol n atfions. 
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A more organized and enhanced Library would be of great value
 
to PFI faculty in keeping their course syllabi and lectures current.
 

We have referred to the use of continuing education as one
 
method of achieving faculty development but this function has a much
 
broader role at the graduate level. New courses and curricula
 
specializations added to the graduate program at PFI reflect important
 
additions to the body of forestry knowledge. Just as it is important
 
that these new materials be added to the intellectual tools provided
 
to the new professional, so it is also important that it be added to
 
the intellectual tool kit of the practicing professional. The
 
device for achieving this is continuing education. Regular in­
service training is an important dimension of a graduate program in
 
Farm & Energy Forestry and in any other specialization. Offering
 
such programs to the practicing professional is an important role
 
for PFI.
 

Finally, in the course of this study we identified
 
with our colleagues from PFI a number of features of the BSc Forestry
 
and MSc Forestry programs outside of the purview of an Farm & Energy
 
Forestry specialization that represent academic deficiencies within
 
the context of a world class program that need to be studied further.
 
We hope that these issue will be examined soon for the benefit of
 
the students, the Institution and the Provincial Forestry
 
Departments.
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S Y L L A B U S 

Farm and Energy Forestry Management
 

1N''lA.) I)U CTI.ON 

A. Definition of farm and energy fores-try 

ci s'ryia . fot'nt defined1. o 
( bhe uml)rella term) 
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, ' 
pr'.i vatLe pte'sons. orppr ivaL.e parons-r; by :so.Ili,or by some frt 1 of onpurative io
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5. Use o.ienl Fore',:stry 

Whi 1e f':re;tr.ty al ways involves multiplsen sorI-et;his tdhn,:l n1ot ilyp ].y all 
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a. 	 Industrial forestry - This term is used todefine a forestry system where the 	primary objectiveis to produce industrial raw material, such as saw
logs, veneer logs, pulpwood, etc.
b. 	 Energy forestry - The term energy forestry has 
come to be identified with forestry systemsorganized primarily produceto energy as a product
in the form of fuelwood, charcoal, bio-gas.

Methonol, etC. 

c. Farm forestry - Where forestry goods and services
 arp 	produced on farms with other agricultural cropseither for on-farm use or sale 

Clearly. therd can be many terms devised todescribe and identify forestry systems. Where thereare paired or multiple ob.Jec tives, terms used often
reflect. these combinations, of objectives and thesystenlmis that; combine them. A; roforestry, aqua­forestry, silva-pastoral forestry are 	 examples ofsuch .-pec i;-j system identities. Undoubtedly there are 	many others in use and still others will beinvented as the need arises. Farm and eneryforestry is one such desr-riptive term isthat usefulto describe a system which undertakes to produce
energy as a product. on privately owned farm land. 

6. 	 C(ontrast between soci;al forestry and energ:y forestry 

a. 	 In the Philippines social forestry, as it is refer­red in the curriculum speci;alization, means: 

"Social forestry has been viewed as the application
of the so,.ial sciet1ceS in understanding and
resolving some theof problems confronting
foreslry. it is a relatively new concept in theforestry profession to proniote natural resources
developmnent. In the Philippines it evolvedprin: ipally out 	of the need to seek solutions 
to per:;ist.rt problems of env'i ionientll-al 
de 'r Irat ion i n thn upi and 

b. 	 FAO in referring%" to P'orestry Ed.mcation in the Asia­F'ac 	 fio sta Les: 

"The emer,ing goa] then of forestry developmentit the rtg ion is to enrich this natural resourceto uplif the quality or life of the rural poor.
Implied in this gJoal i.s th .' philosophy that;:F'r,,n,.t, .i ncnot abouh t; buti howreeos rathertrees ,an 	 " . ) .popI:-e ' (W. , 197, Thus,
terms . ike forestry for local community
development.' or 'social forestry' evolved ind 
are 	 now widely used in the rerion. " 

http:per:;ist.rt
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This commentary also points out that: 

"Likewise, the energy crisis that confronts not 
only the r-gion, but the whole world as we]l, 
makes it imperative to regard the forests as 
pot;ntial sollrces of alternative energy.
Io.'es t.;ry , t;herefote, now assutimes both economn ,
nd, j o ial i'amonsihi] it:ies to fu]fi l] the goals 
of'promoting s-.ociDal eql ity, maxim i ing fovest 
produot;ivit.' and -reat:ing ccclogi cal stabi] ity." 

0. Ignoring the fac that these three goals are in-­
herent ].y inoonsistent , it is clear that Prof. 
.'ntionn, the atit;hor of the FAO study, views "s,,i. 
"nr'Lt'," P "eieorgy fort-y"ryincLas and 
d i. .fCe ; .r, hnI i vviih ii s. 

d. 	 In writing abnut; "social forestry" for the East.-­
test Center Wi..vsum defin s it: 

"Soci a] forestry refers to all professional .for;try
activities t.h; aim specifi cally at the parti.ci pa-­
tinof lCocal .eopile in forest in anlagelenL and 

.a; th Cu] fi ] lmnL ofC the forest-ro].atLed need 
and aspi ratins:wt of these people.'' 

W'ier.sum argues that; agro forestry and social fr*-­
estry ar not; synomyos and that soc ia] forest.y'y 
d oes: not ronr Io a managemenI; objectiv but; .ratLitr 
;o a speecial set of management; [techniques in.o'-­
poratig trees , agriculture, and/or animals. Ir 
appa rent agreemet i with Lant; jan, Wi ersun says with1 
res poctI to onergy Cores try: 

"'The .i mul al on of privat;e forestry by i ndividua l 
Ca pines for commecial. purposes without; any
red i 	; t" i hutL.i 'n tenefits;. for the less -well -off 
popul]nt;ion s.mn hs sh.ould notL be conside red ms 
so:tl foI es try. Howover, it may be a legitimatec 
form o C o';nse ion foresltry.'' 

. ImPnrtanne nf F&EF,' t;, Pakistan 

1. The import;ance of wood as an energy source 

2. The IinporLance o:f' private farms as a source of wood 

* .	 I PPI. menvt r I ,p~~~rolt 

' i(. w',r(l ;,in a mean-s: of:develr1 iopmnoet 

I' pj'ir tlid ,'ts'" t'r "C'" t ,1"," IipI lnn gfl n'rL,', ' 

http:parti.ci
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1. Forest mana;tgoient (traditional)
 
Management 
 of the government forest landsthe objeeItives to achieveof the forestry department. 

2. Farm mana,'ement;: 

Mana-eirent. of th Privately owned farm 
-

lands to meet theobjective -of tl owiers/tenants. 

3. Farm and Energy Forestry Man-r' , -.
 

Production of fuel and other tree products as inte­angrated part of overall farm management 
D. Farm and ene rgv forestry management system. 

I. The nature of farm forestry decisions 
a. Should forest, products be part of the farm product

out put.'b. If forept producotr are included in the farm productmix which forest products are selected?1) What are on farm forest product needs?2) What local forest products markets are
accessible c. much of 

to the farmer.How the farm property is to be dedicated 
to forestr-/ use?d. Which areas of the farm property are to bededicated to 
forestry use?e. 
What service role can 
forest trees contribute to
 
the farm?
 
1) Shade for humans and livestock 
2) Wind protection

3) Hedges and fences (i.e. living fence posts)4) Fruits and nuts 
5) 
 Forage for livestock

6) Storag e of 

f. 
energy and capital 

9. 
What species should be selected?
What is the appropriate rotation age?

1) Fertilization
 
2) Irrigation
 
3) Spa,.r ing

4) End products from trees desired (fodder,fuelwoOd', posts & poles, etc.h. Mensurat-ion technology
i) Wh,'I e tree biomas s2) Annual harvest of fruit, nuts, forae, and 

fue I
i. Conv,. rr. 
technoo,)gy
I) On -f;A-m1 ,onverS.ion 
to varios fuel 
forms2) Conversion to timbers, poles, piling, props,
etc.

3) Cooperative conversion and marketing 



30 

WAiM: AND ENGERGY FC'RS' RY MANAGEMEN'I': AN OVERVIEW 

A. 	 The p, ,l; as the hasis of planningf 

1. 	 D efiniticm off a p.ro.j ct;
['.Le See Git.t.i nger (1982). pp. I - 12I 

2. The individual ';ot'n as the basic unit of analysis 

I. 'The stage; of a pr':o.ject. 

1. 	Projlet iden;if iation 

a. 	 S;eleci;ion rf' candiida;e farms to meet forestry
d ,pa t' mLnen L o bj ec Lives
 

,. C'iteoria for :selection
 

2. Poje'c. preparai:ion and analysis (detailed later) 

Pr[ho.;,:" apprai.M (detai led later) 

"4. -'rojetoe; impleomen t at;ion 

a. lse of ouLrL ch techniques
b. 	 No implementai;ion without farmer's, aceeptance and 

cooperati on 

5. Pro.iect monit;oring and evaluation 

I. 	 I"'P)JECT PIRE':PARATION AND ANALYSIS 

A. 	 Analyt ical. ,omponents 

1. 	 'The basic tenet; of the analytical approach is that; the 
farm ip an integrated system. The components of the ii­ferent, crops, animal s, labor and 	 capital are ntrwoven
i.n 	 ulch Iuse anya way Lb the ( of. one cannot be led rst.ood jind altopLod in isolati on from the 	other comp,,lwiwr I('mphni:sie and cite e:xmples of the systems approtac, I
mauatmenrt;). 1-dr'derlyinnr the integration o:f the rarmcomponents are Lho oel mentfs of the techn ical aspet.,t;he 	 inst ituLionalI -orgarizat.ion-al-managemert aspecrt.s, L.ht?social Iaspects, wOflmtm-t'fr.i . ets., financialal ec 
 as pete: ::;,and, in t.ims cit aoaf y:ing aggregate farm pro,je.ts orviewing individual farm proecl;s from a governmental
parspect ;i ve, elonom ic. aspect.s. Al 1 asp ts are i irnp , . 

n.L the ..n. nucos. of farmt and energy Cor'e-t.r:. n)lis I' 
as t tn g a:B its weakest link. 

P. T'., .hn ica 1 Aspee;s 

http:pro,je.ts
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1. 	Defined: 
concerns the project's inputs (supplies)

and outputs (production) of real goods and services
 - is the "production function" [Note: Review the 	theory
of production functions from Resource Economics
 
and 	note the inverse in axes from traditional
 
economic production function to production function
 
of yields of outputs over time used in capital
 
theory]
 

2. 	Variables: Include as inputs: 
soils, water availa­bility, crops and varieties, livestock, physical inputs,
mechanization, pest control, product yields,

cropping patterns and frequency, storage facilities,
and 	 processing s.Ystems" include as outputs: traditional
farm produce anU tree crops [Note: Review the complica­
tions of multiple output production functionsi 

3. 	 Technical material (including the production functionsof agroforestry systems)is covered in the agroforestry
course (the use of diagrnosis and design principles) 

4. 	 Aronomfioally more efficient or more productivetechniques does not guarantee their adoption by farmers 

C. 	Institutional-organizational-management aspects
 

1. Variables include: communication/outreac'h systems, 
use 	of local institutions (e.g., cooperatives, associa­
tions, etc. ) management ability of farmers, government
and agency policies, credit contracting arrangements, 

and 	 land tenure and holdings 

2. Material covered in resource policy and law, public
 
adminstration, and rural sociology courses 

D. 	Social aspects
 

1. Variables include: income distribution, job creation,,
regional development, disruptive social effects, imp­
roving rural living, rates of acceptance of programs,
farmers customs and culture, and social patterns and 
practices of farmers 

2. 	 Material covered in resource economics and rural
 
sociology courses
 

E. 	 Commcrial as;pect.s: include the arrangements for marketing
the output produced and the arrangements for thu supply of
inputs tet dod (dictailed later) 

F. 	 Financial aspects: include the actual costs and benefits
accruing to the individual farmer (detailed later) 

G. 	 Economic aspect.s: include the financial a, ect. hhnH 
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off- farm" -. mpacts accruing to others: (detailed later) 

IV. COMMERCIAL0 ASPECTS OF PROJECT ANALYSIS
 
lIfnte: See Gittinier (1962). P. 16]
 

A. 	 Marlet and demand forccasts 

13. 	 Marketing systems 

I. 	Inputs - supply of adequate factors of production 

2. 	 Outputs - sufficient demand per outputs of production 

3. 	Financing - if necessary, is financing available
 

C. 	Pricing policies
 

1. 	Government
 

2. 	Market
 

v. FINANCIAL ASPECTS OF PROJECT ANALYSIS 

A. 	 Definition of costs and benefits: in project analysis, the 
ob.Jective of the analysis is to provide the standard against
which costs and benefits are defined. A cost is anything
that reduces the objective, a benefit is anything that con­
tributes to;the objective. 

B. 	 Td-ntlifying project costs and benefits 

1. 	 Costs [Note: See Gittinger (1.982), pp. 43-47, 52-551 

a. 	 Physical goods 
b. 	 Labo' 
C. 	 Land 
d. 	 Contingency allowances 
e. 	Taxes
 
f. 	Debt. services
 
g. 	 Sunk costs
 
h. 	Potential reduction in traditional agricultural
 

tr ) jPs 

2. Benefits [Note: See Gittinger (1982), pp.56-59]
 

a. 	 Increased production and site productivity
 
b. 	Qual ity improvcment
 
c. 	It::es, avoided
 
d. 	 Chmw-in ;s in time of sale
 
e. 	Div,r. .;ifioat;ionof output

'. [l.-Ce lands
,f submarg-inal agricultbural 
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3. 	 "With" and "without" comparisons
[Note: See Gittinger (1982), 
pp. 	47-52]


C. 	 Pricing project costs and benefits [Note: See Gittinger 

(1982), Chapter 3]
 

1. 	 Market price as a measure of value 

2. 	 Finding market prices 

3. 	 Predictin. future values 

a. 	 Changes in relative value
1) 	 Relati-4e scarcity of products (fuelwood

and other farm producc--)
2) 	 Substitution with other forms of energy
3) Demand elasticity

b. 	 Inflation 

D. 	 Farm i nvestment ana]I ys i[Note: See Gitt ,,hapter '4; Brown1 

1. 	 Objectives. of financial analysis 

a. 	 Assessiimnnt ,-of financial im.at
b. 	 Assessment of incent:ive:s 
c. 	 Provisions o. sound financial plan 

2. 	 Elements of farm investtment analysis 

a. 	 Farli resource use1) 	Land use (land use calendar) - includes cropsplanted (interplanted) by average over the
duration of the projet planning horizon2) Labor use - include- annual labor requirement
per acre by crop and operation 
a) Farmer's labor 
b) Hired labor 

b. 	 Farm production
1) Crops -- yields (includin;g" trees) and carrying 

Capa o i ty
 
2) l, iwes i, Ie s
 
3) Valuation of yiels


aI) ,'tm-at. pii -. , stumparre
b) Value of production

4) 	 In,:.remental res idual value ­ increased
value of assets at end of project planning
period 

C, Farm inputs1) 	 1nvestment - money for,pent ,apital improve­
ntl;l doring the pr.mec, that can be depreciated2') 	 Operating expenditure -. money spent for itemsthat cannot be depreciated (e.g. , labor, operation and maintenance of equipment, etc. ) 
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3) or-mol;a! working capital. 
d. 	 'arm budget-.: 'IThe objeoctive i s an estimate of the 

ileremlrtai. 1 I. bnnf ii ar isi.ing% on the farm as 
r..;u IJ, of tihl proje ;, 
I) Net; ten,-Li[.. without; pro,iect 
X) Not lono, i I. w~i Lh project, 

::) Po"f r:' it toan i.n,-" 
h ) Delbt, ,:rvio (ir app:i lropriatie) 
) After I i n air'i.n;-,r3) 	 No,..t inromlt,.,r h lunu:f'it
 

,t) 	Cost;s,- t .i i y la ol.
b ) 	 Coots;' W:f lan:rd
 
6) 	 Com:uting dohL serv:ic e (i. f applicab]e) 

E. 	 ComparFiso o)r pmem cos15t~s and1 beef itIs 

f']r coI • anIt iw pa risonr; [NoLe: IRov iew discounting r'nrd eii­
Po)tiind i t01u"ffo .tlli ondtr~c in re onOe economics oou1ir1;" 

2. 	 D[oc'iion ctria
i r [iReview decision criter:ia from I.;. 

1". 	'Th,-: r'.. t p>]on
 

I. 	 Importanc, o:f' a w';l] prepared plan 

2. 	 Formal of the pl an report 

0. 	 Pl" n i tlDI O.fli . ,at.;ioiii 

H. 	 Iliti 1Ii : sos vitLh MULBUI) - packago.... -orci wh - a compe.L
for t;he analysis of mul.lIi-period and muitli-enterpris. 
budgets [This excerso,, requires the use of computers and 
i.nt; ruction 1o t;he students on how to run the mode (and in-­
L.i''pret; relt I l;s) ] 

V I. ''1"11i: T, OTE'ROE ANI) ENERGYDIIAI, O' 'ARM 	 FORE.,STtY SPECIALIS.T 

A. 	Servi.ce to foreos: I LLho 	 dar;mennt; 

1 .	 Promrd. at inonail/provinc.i al epartmenia] obt.iot ive .; 

2.• 	 Tohli na1 
 OXprt. ; in f.Ores ; manalt-ment of govenme.'ll I.tl 
ownod Urmct; ansl 

1.Sev farmer ' obujectives 

2.l'I7)Ohnei i 1. i.hl5sor/ioutreah oapacity 

C. 	A conf i o of inoterest? 

http:Servi.ce
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1. 	 Farmers objectives may be inconsistent with forestry 
department objectives - since the forestry department's 
perspective, being a government agency, is more global 
than an individual farmer, the sum of the parts (pur­
suing individual farmer's objectives) may not equal the
 
whole (pursuing the forestry department objectives)
 
[Note: An example can be found in Seth (1981)]
 

2. 	Forest manapement techniques may be inconsistent with
 
farm and energy forest management techniques.
 

a. 	Mono-culture long term timber crops versus short
 
term multipurpose tree species integrated into the
 
farm's agricultural system
 

b. 	Large bloce plantations versy"s alternative cropping
 
systems on small ownerships
 

c. 	Degree of participation and involvement of people

(farmers) is reqluired in traditional forest manage­
ment
 

D. 	 Explanatory note:
 

The 	farm and energy forestry specialist is a professional

forester who is espcially trained to bring the power and
 
the 	strength of the science and technology of forestry to
 
bear upon the manag'ement of farms where one of the farm pro­
duction objectives is to produce energy as a forest product.

The 	 farm and energ'y forester must serve in the role of a, 
consultant tc the farmer--client to assist him to use sound
 
forestry practices in his farm management. He must, there­
fore know more about farm management systems and the basis 
for farm decisions than a forester is usually required to 
know. As a professional the farm and energy forester has ar 
obligation to his farmer client and a responsibility to him. 
Even though farm and energy foresters serve private clients
 
they are usually employed by government agencies. Accor­
ingly they have responsibilities to the employing agency as
 
well. Since government is paying for the consulting service
 
it is to be expected that there will be a social motivation'
 
for the undertaking that may go beyond .just assistance to
 
the individual farmers. Such motivations might be to in­
crease on farm income, ra on farm employment, reduce
 
dependency on imported energy products, etc. The farm and 
energy forester may then have the additional role of a 
teacher or sale0 n7 or promnotor of a government policy. 

VII. 	 ECONOMIC ASPECTS OF PROJECT ANALYS[S, 
[Note: See Gillenker (1982), Chapt.er 7; Gregersen and Contreras 
(IP70),' dt e'', ]) B' (1!97'9) 

A. 	 Similarities to financial analysis 

B. 	 Differences from financial anlysi. 

http:Chapt.er
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1. Identifying costs and benefits
 

a. Socondary 
coslis and benefits
 
[Note: See Gilthinter (1982), 
pp.59-61]


h. InLatirlb].e 
costs and benefits
 
[Note: See Gi;i1;inger (1.982), pp.61-62]
 

2.. Va uin io"FJ s and Ionefits
 

a . Determining the premiium on for.'e'ign exchange
h. Ad *i.sLing ir al;uoial 
prices to economic va)u,.:

1) 1)i. r Lal; ni.'ran:fer 1)aiyments2.) Prlice d.
ti aLop-i ;ons 
i. Va]lin'lg in..anaiie costs and benefits
 

". \ggOgatL Iig proir:ct, 

Vil CASE STi'I ES fIN Ph. 
ECl' SUI CCESSES
 

A. TheIburr'i pA rnl aLions iri Sind [Note: 
See Sheikh (in pros
..

F r A )]. 

. 
,. ,,I.1:er:; [MNe.: Ciri;e c;,uarch nlnd projects in Paistan iianl; ;I. i'. a I no; Ino,"so Qse sildie, from other 
count;ries as
ux.pl) 
Ios to il-h as i '' " poinits to be madel 

M. CASE STUDIES IN PIROJECT FAI.ILURES 

A. 
 Problems of project deoign and implementation
 

Inappropriate technology
2. 1infracstiruc:ture and support systems

3. ailur.'e to 
appreciate the social environment
 
4. Admi ni strati ve pr:)bl ems 
b. Pol icy eLynvironment.
 

B. P'roI 
Jems of poor project analysis
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[IL[JSTRATIVE TOPIC2S FOR TERM PAPERS AND SPECIAL PROJECTfS 

K 	 A study of fuelwood markets in Peshawar: what species are sold,
the prices paid, the sources of the wood, the transportaLion And 
net--worrk i n g s y se;em. 

'. 	 A study of Lhe elasticit;y of fuelwood: price, income, and crp:,-;
,].a;Licity with other energy sources. 

-)t.tormiai n; the f'uelwood rotation ages for a farm plantat.ion
with a mix of end p-oduuts (fuelwood, fodder, poles). 

A descriptinn of the existing tax system and its effec.s cm faI 	I
 
Forestry. 

The f:inancia] potent iial of charcoal production in PakisL:n. 

6. 	 A f.in-zanc ial. compari::on of agriou].tural cropping systems v.o su:; 
.] ,]k forest pl ta t; i 41' in the Barani. 
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SYLLABUS 

FARM AND ENERGY FORESTRY PLANNING
 

INTRODUCTION
 

This course is a practium associated with the
Forestry Management course. Farm and EnergyCompletion of the course is basedsubmission uponof one or more 'management plans including, but notlimited to, the material presented below. The plans are to bebased on "logical" land units, which be aseveral farms, may single farm,or other rational land units.analyt~ica] and prescriptivetnot 
The plans should be

merely descriptive. 

1. CURRENT STATUS 

A. Ownership/land tenure
 

B. Site eharacteristics 

C. System(s ) of management 

D. Cos ts 

E. Revenues
 

F. Farm budget 

II. ANALYSIS 

A. Farm minagemnt- objectives and family requirements 

B. Pot;en I;ia. products. markets and prices 

C. Constraints ho manag.ement; 

i. Biologioal and edaphic 

2. F'iin, i a I / bidgeti ng 

3. Manpower 

4. Social/political
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B. Legal & 	other 

G. T t ,iitlt tonil 

1). Al ltei'na 	 iv- a rofrestryv/field o'ro1?ping
which nrovs temv. Lechnio a]].y feasible
 

S. 	 Ih-,:omm,:ndied ceppI.n" systtem (.s)based on 
IItI 1IeI It. Li and i Iy).'1[) VeS Lfan

, 	
requ irements 

r I I'h.OOsE,; MAI'JAGEMENT ISCHEME 

A. koriera] 	 descrii i:.t;i on of proposed system(s) 

13. Use of farm resources, e.g. 

1. Land
 

2. Labor 

3. Cap iL aI
 

C. 	 !Expectedyields and production rates 

). Expected costs 

E. Expecteri Revenues 

F. Proposed farm budlget 

G. Financial analysis
 

H. Economic analysis
 

I. Non-market and intangible benefits
 

IV. IMPLEMENTATION PLAN
 

A. Outreach assistance required 

B. Financial reci,.tircpmonts 

C. Monitoring and evaluation schedule
 

D. Schedlui.ng arid imaietini]. requi rements
 

:. OLhr
 

http:Schedlui.ng
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REFERENCE MATERIALS AND COMMENTS 

1. The instructor should provide the students with illustrative
plans demonstrating the type of analysis and synthesis required.
 
2. The Diagnosis and Design Methodoloy presented in the Agroforestry3ystenms Coure and the M[JLB[JD computer program introduced int'arm and theEnergy,., Forestry Managiement course should be utilized where 
appropriate. 
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SY L L A B U S 

ACROFORESTRY SYSTEMS
 

INTRODUCTION 

A. 	 Explain the purpose and scope of course 

B. 	 Discuss course organizabion, emphasis, and sub.ject matter in 
relation tAo SilViLOIut.ure, farm forestry, range management, n 
exten-sion ooirses 

C. 	 Slta;e instrlctiona] objectives of the course: 

IJon completion of this Course students will 
be able to: 

1. 	 Understand agroforestry as a practical 
but evolving discipline with wide application 

2. 	 Identify, describe, and classify agroforestry systems 
used in Pakistan and abroad 

3. 	 Explain key agrofmrestry system components and inter-­
act i on s 

4. 	 Use the systems approach as a tool in the analysis of 
agroforestry practices. 

5. 	Design or improve agroforestry systems using the
 
"Diagnosis and Des-gn" methodology 

11 	OVERVIEW OF AGROFORESTRY 

A. 	 Define arroforestry and explain its importance to both user
g'oups and nianagement agencies 

B. 	 Roview the historical background of agroforestry 

C. 	 Clarify the purpose/role of agroforestry in relation to 
industrial fores try and agriculture 

D. 	 Explain ag rofores try as a strategy in economic development 
(rolate to social forestry, farm forestry, etc. 

E. 	 Discuss the stat;e of knowledge regarding agroforestry
identify useful jo.ur'lr.s and sources of agronomjc da1ta 
and services 
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i I DfFINE AGROFORESTRY IN SYSTEMS CONTEXT 

A. Int.rodu ce general ::;.':; temw theory and illustrate its wi(eappl i.CaL;ion t)hrough'. inexamples engineering, agricul Lurefarmni ng sy-:!;ems a; exnmp] e), mi li tary logistics, etc:.
B. [ntrrn'e Viel.stry ;as system; define components and 

interela-Linhips, including, land, capital, biota, 
ovgan i'ahi.ina I infras tructure, etc. 

C. Introduce atgricultural systems; discuss components, inter-
W ti onshi ps, boundu;r ies, inputs, outputs, and resourtes 
wi thin 

). I)ofine agrof'restry systems and contrast with tradi;oi nal
;gricul Lure, range management, and forestry 

I:. Agroforestry syst;ms classification by: 

1. Maj or componi entLs
 

2. Teompova] and spatial character 

:3. Function or application 

IV. ECOILOGY OF AF, SYSTEMS 

A. Describe interactions between plant and soil components

of the sysLem 

1. 
Site quality, spacial arrangement and rotation period
 

2. Competition between plant components
 

a. Light/shade 
b. Nutrients 
e. So:il water 
d. Root development
 
e. Plant exudate.s 

3. Complementary relationships between plant-soil component,
 

a. N-f ixation 
b. Shading, microclimate modification
 
a. Prolection: wind and water erosion
 
d. Soil] structure,enhancement 
e. WeedC reduction 

1. Adverse relationships
 

a. I)iseas e
 
1). ] tU:;Er. I~s
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B. 	Discuss inberactions as a result of the addition of
domestic animals to the plant-soil system
 

1. 	Complementary relationships
 

a. Soil fertility improvement

b. 	 Reduction of understory competition due to browsin 
c. 	 Increased soil micro-organisms 

2. 	 Adverse relationships 

a. 	 Soil compaction and erosion
b. 	 Export of site nutrient capital
C. 	 Damage to reproduction 

3. 	 Influence of f'orest components on field crop yields 

a. 	Research results in Pakistan
 
'b. 	 Research abroad 

V. 
 Describe and analyze illustrative types of agroforestry systems
 

A. 	 Discuss currently used Pakistani agroforestry systems higrh­
lighting establishment, cultural, and harvest techniques 
1. 
Rotation systems: (Hurri) Acacia nilotica with wheat/
 

cotton or other cash crop on 6-year rotation (Sind)
 
2. 	Permanent tree and field crop systems:
 

a. Line plantings of Popu.lus spp., Dalbergia sisso 
and 	.EL]yptqaspp.. 
 along bunds of irrigated

fields (Punjab, Sind and NWFP)
b. 	 Widely spaced Poplar, Bamboo, or fruit trees inte-­
cropped with wheat, maize, or Trifolium spp.

(Punjab and NWFP) 

3. 	Tree-pasture systems: Broad-leaved and conifer species

with grass and other forage species with domestic

animals (variations on 
a system common throughout

Pakistan)
 

4. 	"Minor" forest product systems are natural forest areas
producing tinters, fuelwood, and fodder in addition to: 

a. 	 Medicinal plants 
1. 	Fruit
 
0. 	 Spices 

5. 	 Sericul ure systems: 

6. 	 Api culture systems: 
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7. Lao system:
 

B. 
 I]lustrate and anal.y.o the key attributes of representative

Latin American, African, and Asian agroforostry sys;en:;
 

1. Rotation systems, e.g., 
tree fal low/swidden
 

2. n teroropp ing, e.g, 

3. Permanent. t:ree and 
field Crop, e.g., coffee with 
nurn p pni s 

4. Tree and aquatic, P. g., Mangrove and shrimp 
5. Tree, forage, e.g., forest grazing
 

6. Miscll]aneous forest products, 
medicinal plants, etc.
 

7. Ki t:chen gardens 

AOFO TRY \,,,R.MS : IMIP'ROVING ifIE OLD, I)ESIGNING THE NEN
 
A. Elxplain land capabiliity classifications and their ap-­

pl i cation t;o dosi gn of agrofores Lry
 

..
Describe the 1Farming Systems lesearch (FSR) methodology 

e:p lain ingjp: 

1. The farm as a system combining animal, field, tree and
 

pastoral crops
 

.. Use as an analybical tool and for outreach program
 

3. Procedural st eps
 

a. Characterization and analysis of system
b. Pl,-nn ina ant]1 design of improvenent;
c. Gonoration/.valuaition of technologies
di. inV )rm;>t ion acctjmull 1ation and analys is of 

imj prol'vefd f:a i"m o;yst' ll 
e. Re-ovaunakion 
,t i;echnology and dissemination via
 

extens ion
 
C. introduce the Diagnosir and Design Method 
(D&DM) &and explain
 

I. Ob.iectives of mel:.h.id 
an, design criteria 

as it r.l .
2. .. ".. 2 ( ,. .j gn and i mle] men tati on pro . .. 
3. Proco,;edural st,3p:• 

R. Do),
... "" ph t -. 

http:mel:.h.id


b. Diar 3is 
c. Technology design
 
d. Implementation planning 

3. Relationship to farming systems approach 

D. 	 Illustrai.Ft the D&D method by presenting a case study
directed at improving an existing" Pakistani tree/farm 
sys tern. 

http:Illustrai.Ft
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"ILLUSTRATIVE TOPICS FOR TERM PAPERS AND SPECIAL PROJECTS
 

1. 	 Describe agroforestry systems practiced in your home district
 
and suggest alternative field crops or trees which might improve
 
the system. If agroforestry is not common in your home district,
 
describe systems which might be introduced and technical and/or
 
economic barriers to doingr so. 

2. 	 Review l1i';:raure in the PF1 librarry on nitrogen fixing trees 
and indicate which would be suitable for the various provinces. 
Compare the N-fi;sin" species with local "fast" growing and/or 
more commercialll- CAlUable species in terms of fuel and fodder. 
Discuss applica.tions to local f;irms and identify "trade-offs". 

3. 	 Review th, the hi,'91o i,::l and comune-roi l1 ases for lac or 
silk produt-tiOl and det-m ine i f the products are potentially 
feasible tor agr.v,,rorest.ry systems in students' home province. 
Describe the technical skills and level of investment required by 
a farmer beg inning such production. 

4. 	 Visit a nearby urban market and survey commercial sales of 
firewood. Sample t.th :o';t - and volumes/weig?-hts of firewood 
beins' sold by species. Based on published BTU values and 
wighted averages ,:!ompare the cost of energy supplied with wood 
with :h at upplied by kero.ene and electricity in the same area. 

5. 	 Review selecthed algroforestry systems involving both plants 
and animals and identify the role of the animal in terms of bio­
and energy conversion and economic function. 

6. 	 Design an agroforestry system to maximize fodder production on 
saline soils.
 

http:agr.v,,rorest.ry
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S Y L L A B U S 

ENERGY AS A FOREST PRODUCT 

I. THE ROLE OF WOOD IN NATIONAL, REGIONAL, AND LOCAL ENERGY 

BUDGETS.
 

A. Assessment of wood based energy 
use
 

1. Domestic use
 

a. Per-household consumption 
b. Relationship to status of household 

2. Industrial use
 

a. 
Within system energy recovery
 
b. Market fuel
 

B. Inventory methods for determining wood fuel supplies
(See: Bethel et al - Energy from Wood) 

C. Comparison between point and non-point energy sources 

1. Point sources
 

a. Mines
 
b. Oil and gas wells
 
c. Ports
 
d. Hydro-electric dams
 
e. Nuclear power plants
 

2. Non-point sources 

a. Forests
 
b. Farms
 
c. Municipal sewage and waste disposal sites
 

3. Comparison of the 
logistics of distribution
 

D. Alternative sources 
of energy 

E. Alternative uses 
of wood
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II. DEVELOPING AN ENERGY BUDGET
 

A. Units of measure and conversion
(Note: 
See Tillman (1978) and de Montalembert and Clement
(1983)]
 

B. Tree materials balance
[Note: 
See Bethel et al (1979), Koch (1972), 
and Tillman et 
al
(1981)]
 

C. Forest materials balance
 

ill. WOOD AS 
A FUEL
 

A. Forms of wood based fuel
 

1. Solid wood
 

2. Charcoal
 

3. Wocd gas
 

4. Liquified wood
 

B. Heat of combustion of wood fuels
 

1. Definition: 
Heat of combustion is the quantity of
heat evolved by 
the complete combustion of a unit 
mass
of substance in 
an enclosure of constant volume. As
used in this course, it 
is the total amount of licat
obtainable from oven 
dry material, allowing no deduc­tions 
for heat 
losses. The heat of combustion is
typically referred 
to iii the literature as 
the higher

heating value.
 

2. The processes of combustion
 
(Note: See Koch 
(1972)]
 

a. Heating and drying

b. Solid particle pyrolysis

c. 
Gas phase pyrolysis and oxidation
 
d. Char oxidation
 

3. Factors influencing the difference between HHV and LIIV 

a. Enthalpy of the fuel
 
b. Moisture content of 
the fuel
 c. 
 Level of excess air employed

d. Final stack temperature
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4. 	Wood fuels and components
 
[Note: See Hoch (1972)]
 

a. Resin
 
b. Charcoal 
c. Wood gas
 
d. Methanol
 
e. Decay resistant knots
 
f. Needles 
g. Mixed bark
 
hi. Stemwood
 
i. Tops
 
j. Old Cones 
k. Kraft black liquor 
1. Hogged fuel 

2. Competitive fossiL fuels 
[Note: See Tillmna (1978) and de Montalembert and 

Clement (1983)]
 

a. Bitum:.nous coal 
b. Anthracite coal 
c. Pet rol eum 
d. Nutur:" gas 

3. 	 Other biomass fuels
 
[Note: See 'illman (1978)]
 

a. Raw sewage 
b. Sewage sludge
 
c. Animal waste 
d. Bagasse
 
e. Rice hulls 
f. Rice straw
 

IV. Wood fuel utilization
 

[Note: See Bethel et al (1979)] 

A. 	Favorable factors influencing the use of wood as a fuel
 

1. 	Burns without major toxic emissions
 

2. 	Widely distributed geographically
 

3. Can be used as a fuel in solid, liquid, or gaseous
 
form
 

an 	energy
4. 	A feasible way of using solar energy as 

source on a on a large scale
 

5. 	 Maintains product flexibility from forest systems 



6. 	Provides a convenient way of storing energy for futui
 
use 

7. 	Forest fuels are renewable
 

B. 	Unfavorable factors influencing the use of wood as 
a fuel
 

1. Wood has a low heat value to weight ratio as comparec
 
with fossil fuels
 

2. 	Wood has a substantial moisture content as 
it comes
 
from the foredt
 

3. 	Geographical dispersion makes collection expensive
 

4. Wood emits moderate quantities of particulates and
 

water vapor under usual combustion conditions
 

C. 	Domestic use of wood as a fuel
 

1. 	Efficient stove design
 

2. 	Cultural preferences for fuel form, e.g., solid
 
wood vs charcoal
 

D. 	Industrial use
 

1. 	Heating and drying
 

2. 	Steel manufacture
 

3. 	Lime kilns
 

4. 	Electrical generation
 

5. 	Co-generation
 

E. 	Sources of wood fuel
 
[Note: See Bethel et 
al 	(1979) and Tillman (1978)]
 

1. 	Industrial residues
 

2. 	Logging residues
 

3. 	Forest residues
 

4. 	Exploitation of natural forests
 

5. 	Production on managed forests
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V. PRODUCTION OF DERIVATIVE WOOD 
FUELS
 

A. Charcoal
 
[Note: See de Montalembert and Clement (1983 and Mayer
 
(1974))
 
1. Conversion of wood into charcoal 

a. 	 Drying
 
b. 	 Heating
 
c. 	 CarbonizaLion or pyrolysis
 

2. Charcoal properties
 

a. 	 Yield
 
b. 	 Specific gravity
 
c. 	 Volatile matter
 
d. 	 Fixed carbon content
 
e. 	 Calorific value
 
f. 	 Ash content
 
g. 	 Minor elements 

3. Charcoal production processes
 

a. 	 Pit charcoal
 
b. 	 Metal kilns
 
c. 	 Brick kilns
 
d. 	 Carbonization schedules
 
e. 	 Carbonization control
 

B. 	 Wood GasificatLon
 
[Note: See Tillman (1978)]
 

1. Gasification involves producing a low 
or medium BTU
 
gas by pyrolysis plus water-gas shift reactions
 

2. Gasification reactors
 

a. 	 Fixed
 
b. 	 Entrained
 
c. 	 Fluidized bed
 

3. Wood gasification reactions
 

C. 	 Wood liquification (See: Tillman 
-

[Note: See Tillman (1978))
 

1. Liquification is the conversion of wood to 
liquid
 

fuel
 

2. Forms of wood based liquid fuel 

a. 	 Methanol
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b. Heavy oil
 
c. Light oil
 

D. Comparison of the 
fuel values of wood, gas, and methane
 

VI. THE COST OF WOOD FUEL
 

A. Assignment of residue costs
 

B. Wood production cost
 

C. Harvesting costs
 

D. Transportation costs
 

E. Processing costs
 

VII. Marketing wood fuel
 

A. Non-market industrial use
 

B. Non-market domestic use
 

C. Urban fuel markets
 

D. Rural fuel markets
 

E. Fuel prices and pricing policy
 

F. Fuel and forest welfare
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ILLUSTRATIVE TOPICS FOR TERM PAPERS AND SPECIAL PROJECTS
 

1. Develop an energy budget for a case-study village and
 
contiguous rural area.
 

2. Compare the cost per delivered calorie of solid wood fuel and 

charcoal offered for dale at a case-study village market. 

3. Compare Shisham, Chir pine and Acacia nilotica as fuels.
 

4. Describe co-generation and evaluate it based upon solid wood 
fuel as an integraLed energy source for a case-study village. 

5. Develop and propose a methodology for estimating the
 
consumption of wood fuel in Pakistan. 



SYLAUS
 

COMPUTATIONAL METHODS AND MODELS IN FORESTRY
 

This course introduces the siuaent to computers and their ap­plications in the analysis of forestry data. 
 The configuration and
functional organization of a computer system is explained. Emphasis is
on the use of microcomputerl systems since these are generally more
useful than framemain systems in organizations asorganizations. dispersed as forestryStudents are introduced to computer logicementary programming in the BASIC 
and to el­

language. Software packages useful inforestr. are disc-ssed includinn" -sp'te.adsheets, word processing,base programs. Included too are and datapresentations of the methodsinalysis of systemsincludin" linear programmin-' with allocation and transpor­tation models, simulation models, and network models. The course is
presented using" forestry applications and examples. 

AN INTRODUCTION TO COMPUTIONAL SYSTEMS
 

A. Electronic calculators 

B. Digital computers - the hardware
 

1. input/output devices
 

2. Central processing units
 

3. Storage systems 

a. Internal memory
b. Disc stor;Age 
C. Tape storage 

4. Output systems 

a. Visual display (CRT, LCS)
b. Printers 

C. Digital computers-the software
 

1. Internal software - (ROM) 

2. External software 
- (RAM)
 

D. Computer Logic
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1. 	 Algorithms 
2. 	 Flow charts and their use 

I. STANDARD SOFTWARE PACKAGES AND THEIR USE 

A. 	 The use of pre-programmed analytical systems 

B. 	 The most important general purpose pre-programmed 
analytical systems 

I. 	 Spread sheets 

a. 	The concept of the electronic work sheet
 
b. 	 Cells and cell entries 
(:. 	 Commands 
d. 	 Cell Ranges 
e. 	 Formulas 
f. 	 Functions 
g. 	Graphics
 
h. 	 Output 

2. 	Data bases
 

a. 	The special uses of data bases
 
b. 	 Organizing bodies of data 
C. 	Computations 
d. 	Display
 

3. 	 Word processors 

a. 	 Electronic processing of documents 
b. 	 Formatting 
0. 	 Input 
d. 	 Editing 
e. 	Spelling
 
f. 	 Addressing 
g. 	 Output 

4. 	Statistical packages
 

a. 	 Input 
b. 	Data manipulations
 
c. 	Statistics
 
d. 	 Graphs and charts 
e. 	 Print outs 

I. PROGRAMMING IN BASIC 

A. 	 Program file management 

1. 	 Directories 
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2. 	 Get/retrieve 

3. 	Save
 

4. 	Display (list)
 

5. 	Print
 

6. 	 Erasing a :?rogrim 

B. 	 Programming statements 

1. 	Let
 

2. 	 Input
 

3. 	 Delete
 

4. 	 Remarks 

5. 	 List 

6. 	 End 

C. 	 Variables 

1. 	Strings
 

2. 	Numbers
 

a. 	 Scientific notation
 
b. 	 Single precision
 
c. 	Double precision
 
d. Integers
 

1). Expressions and operators
 

1. Arithmetic operators
 

2. 	 Relational operators 

3. 	Logical operators
 

4. 	 Functional operators 

E. 	 File operations 

1. 	 File names 

2. 	 Data fi les 

*. 1 n-:.,;l .files 
I). 	R;,tuom a,',-,.ss files
 

http:a,',-,.ss
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c. File protection
 

F. Loops
 

G. Decision statements, "if" and "on" 

H. Sub-rc,-itines and, their uses; GOSUB,GOTO 

IV. OPERATIONS RESEARCH MODELS
 

A. The tyr-es of Operations Research models and their uses
 

1. Inventory 

2. Replacement
 

3. Queing 

4. Competitive strategies
 

5. Allocation 

6. Secluencing 

7. Goal programming 

8. Dynamic programming 

9. Network 

10. Sirmulation 

B. Linear programming 

1. L.inear programming as an optimization model 

2. Definition of linear programming including its 

lim i tat.ions 

3. The kinds of linear programming problems 

a. As signinent 
b. Transport at.ion 
C. Simplex 

4. Graphical solution to a simple linear programming problem 
5. Algabaic solution to a simple linear programming problem 

Review of matrices6. and matrix manipulation 

7. Examples of forestry applications of 
linear programming
with special reference to farm forestry examples
 



65
 

8. The use of a packaged linear programming algorithm

and 	pre-programmed package 

C. 	 Simulation 

1. 	Simulation .as a decision making model 

2. 	 rrocess des.)ript.ion 

3. 	 Deterministic models 

4. 	 Probabilistic models 

a. 	 Known probability distribution
 
b. 	 Monte Carlo sampling 

5. 	 Examples of fr)rest;ry applications of simulation models 
wiLh specia[ teference to farm forestry operations 

6. The use of packnged simulation and pre-programmed 
packages
 

D. 	 Network models 

1. PERT
 

2. Reference materials systems
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ILLUSTRATIVE TOPICS FOR TERM PAPERS AND SPECIAL PROJECTS
 

1. 	 Develop a deterministic simulation model representative of
 
Hurries production including fuelwood and mine props as O(ut;)ut-s.
Produce a flow c.hart and a BASIC program for the model and a 
sample run. 

X. 	 Develop an inventory model for the supply of planting stock to 
a l';i'm forestry progr.am from a nursery using Monte Carlo 
.;;,mp I iug . Program and run the model. 

3. 	 Deuifgn a databa;e for farm forestry plantations in a forest 
di strict. 

,1. 	Use linear programming to model a small farm. Limit the
model to four constraints and four activities. Demonstrate the 
solution algebraically and graphically. 

5. 	 Using a reference materials system (1?MS), make a model of a small 
farm as a producer of food and fiber commodities. 

http:progr.am
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COURSE ANNOTATION
 

AN INTRODUCTION TO COMPUTATIONAL SYSTEMS 

Expl ain and demonstrate the use of a basic electronic calcul at iors':tem 	be."ginning wilh an el,-,-of;t', nic calculator and moving to a mi c r.v,,:,ompLor. WhatL are tl.he majir components of a computer ; i.e., the kuy­b,,mri for enteting info rmation 
 into the system, the CPU with i-.­i.nurnal ROM memory and its manipulative capability, the external.
 
;tr-ge Levi.es and m~hodo1o].y -- including 
 tapes 	 and discs, and th.,tpU., 	 ,tevi,:;es both visual and printer.
 

The introduct:.ion should leave 
 the student with some feel' for Lht,:i,.1, of a computer as a deviw :f:or storing information and inst!,ruutii,n:-.:I', ,z man ipu 1at ing that i.nfurmation to achieve the des ired resu [ t;s a d.wi lly, to presenL, the rus. l1ts in a form that is reasonably easy to 
inctarpret.
 

An algorithm is an explicit 
set of instructions detailiny, the:Ipg 	 by whi:h 	a problem is t,_o be solved. The student must unlerstand
hit., unlikn exeroi.ce ine an 	 manual cal culation, there is no 	 place for rimpl icit ins truoLion in a computer algorithm. An example of a very./

Kimp!, algo,$rithm:
 

1. Select two numbers 

2. Place them in locations called "x" and "y" 

3. Multiply the contents of "x" and "y" and place the product 
in a location called "Z" 

4. Display "Z"
 

5. Print "Z"
 

6. Stop
 

Hio.e that algorthns can become more complex involving repetitive and
su'oc.nssiv,0 operations and intermediate results. They may involveloit]i - ions; imn which mone se;; of instructions is followed under 	 oe s;:, .,ioms 	 Ln andies another set under a seoond set of ci rcumslancos 

IE:.:amles of s impl e al.gorithtms can he developed from such S i mpl!,)P,.:'.,y problems as calcu lat ing the volume of a log or creat;i ng a s..l 
t.;d1 ] ! 

Im :onventions of flow charts should be explained so L;hnt. 
:Wi*.'r j Lhm:o cnn be ,ti.s p layd in an 	easily understandable form.
 

http:exeroi.ce
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II. STANDARD SOFTWEAR PACKAGES AND THEIR USE. 

Many,- comiput.er proigrams are very long, elaborate, and complex. If 
they are used frequently, they at'e often designed to be quite efficient 
in terms of the time required to run them and to obtain the results of 
their use. If they represent general service data manipulation of a 
kind that is likely to be engaged in by many people, the original 
progtammer may make them available to other u:s;ers t:atis or through 
sale. This precludes the need for each user to "re--invent the wheel" 
and du plicate the prog ramming. Such paLkage0(d programs may be qui te 
general, such as stat is t al packages that calcul [ate means and standard 

,deviati.o s, l-ast ir of I in makere:>. q;,,rnq f"it;s ro ...ession or an 
analysis of ".'ian,:,. or they ma., he qlite setor specific, sih as 
fores t s. si mu , ri o ,i: r : aw.mil l ,::omp mo1(els.d lt , yi e11.d ti;ation 
Packaged progra: m a'e often d'signed to be user U"riend ly and can be used 
e...i.voly h POMP.' nun nt: kn owledcl gab1e abr-ut creating thci r own 

i i 
r~*p r '* rlDin'd!; On. l~l.1. i~a I 2:; t i i'. t10 .lII inrg s p ead sheet s, d ata bases, 
wor).d ]'ronA,:.' r.. :,Wi :t. ,.i:h;*in, p:ank ig' ::, t.hat are adaptable t~o th : 
.;o'mpu t s . ;\a I thClmi, i ven on" --. ilth 

; l:.in, .- r.s:i'lii in ;o krod'.:.d Lo 2' 1110 standard general purpost-: 

em to. ' 

their use. 
.t' .yst L and ? -hanrids e:.:per ience 

Ii. PROGRAHM IN(- INlB ,,, IC 

Th ob.ie.:t ," ",i.- p o'tion or tLhe .u re is not, to produce a
 
-oiphit; ioa,;."i v"pr'mg"lomIm,' Oi. permit s:tuent Land
:; , i:' L)oD to uutiers what 
prk.'r'amminr is al about and io got a feel for what happens when he uses 
a packaei proa ram. In aldli.ion, he is given the capability to produce 

:s: i as for This of coursea SiLp]1:0 P., ! pr gram his own us".. portion the 
shoildI, alIso lay:, the .rourndwork r futt're instruction in more elaborate 
pr,;!r miln:F" mtLhn' programming languages orpi,':rip:: '1:id hiigle'r machine 

esh,-i f'.o.I one the 
ml nuall r' -h< appt',opri:aLe 

The cous.. .1 ',iw n many good BASIC text~s plus 
Lhe ii) stt',uti, f:I t he' . in L.,r t t' t'1orcomp iler 
L) the compuimt.r Sv:; .iii aval able to the cour 'se 

Oprahi.rni; researrh method:; have been developed for the most part 
during the p :st fo ty .Y/ :. Ti,-.., h;av' Won foul t',o- be very usef.'ul.] in 
.uidin.' man a"oyr to e making raat:ional decisions. In general they 

i i, ,pr: in but thep..tr Y Q i,-n ho'in". mnnage! '-vor simplified terms, i. f 

rela1.i... :rr.sn rl:%.and i',': L ho e motl...s be very.' usefo l in 

http:comiput.er
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dcoi:; ion making. They permit the manager to assess the consequences of 
r[', it; decisions without ac-uatlliv conducting the operation; thu.1, 
i- save t;he L.ime and money inlv. d in achIunly doing the op,.rat. ion in 
, to ,.vay s. real operat.ions q oio ­kr o l'different vi) 1'or]d are : 
+:;ii opations r eSt a'eh imodes cannot porlray them in all del;tilcl;. 
it. pu;ie to do probably be ],.i. I t,w,,re this,it would not wort.hwh 


i.+:iImpw)tan to define the in del in term::; of the decis ion p i;tt; t;hIt
 
1" : r':. i and operative and to real ize tIs ].uiiitation.;.
 

Tine var.Ious kind; of OpIrat; ions research models should be 

tAlat, they and iDO tryI , I.) L c Ihe CoIp re.d vl Iuated for es 
-,1.i'I i . ea b sat l been ,,.1i0 1yi. ion.s The orp,30a t; ion .aCh odel have ios I; 

, r]llvesLy have beenl the linear prograllillfIo and simulati modi 
"
'0:a' g~oa-l models0 Plit linL prolra lllning, ;and nu,woi.'k have bieen use
 

. ,, ...1 tbi s fracluenl1y, and h}.o othe rs ratth er ra'e lIyup tO tli.S
 
I.intho' 

I,inear programming is present-ed as an optimization model in 
,'. t. hera m;-ximi, ation or minimniation mode. A very simple allocation 
m,,,,:] .,:.an I-s- !;et up invivin g a 4 x 4 square matrix. The problem can be 
::,.Il ;I II,ik;a I ly wi th ease yie.ding a I;.! Ximum11111( or mIIini mum1.1so uIAi on. 
Tt: c:;iiiLo. i:'r, tem nan htO .o]ved a]g'abhraically. 

The ;Ludents shotld then be led through some of the ccvent ional 
I.,,jt. a i on a 1 a] g ot' i thins, such as: the "stepp i n stone" method and I-he 
n:0i1' t1I-hStt; Cortn, method . Yhe,- Be-thel and larrell paper provides a stlr, 

I,>' .";t.,p d .,er pt ion ot a inanua[I. soluti on to a transportation modi:: n and I 
z:i itnp-x inodal of about the largest size one d.ou1d want to do lnlualy. 
I imp ], e..mp], is an adap;icn of Ithe classical "'nut mix' problem 

, Tr,, C (.',oper and. lender-sor Ioto the schedu l+ing of prod.ctl;s Lb ranig. 
, i,:,'d,:1 I V '(od Iaet 0ry.d 

Prc--prorammec linear prog.'amming packages then permit the
 
.tits to- formulate mu.h large"r problems than are feasible for manual
 
lit.. allld to rUil] t.hem on --he computer. Some of the examples of the
 
. Ii nrat ,rograiiinn in the mLnagement of' forestt v enterprises
 
ilwhttto I ,e s tudied in some detail and some run throughIi the cOltpu L,.r
 

'-.anr to duplicate the soltidion.
 

A very simple deteritii;tic simulation model can be devised.
 
.,ei't';::'i lllltl.l ly, and ;olvqd using small proqrammable, CalIculat(oi'-7
 

an] , and -;Ilip
r li;ei rip i a.)S iied heinth t;/ dillameter form i ass relati 

,:,nt.:el.; ("-n I),= ea.;jily devi..sel and run for a va.iety of growth rate
 

n I tn-wLe hi I.isie the
l! Ii: ,ar bew c-:onverfte.d t, a p -roba modilci by add iint" 
,I.J, 0,f ;.l%r;lrJance to the hei g th/dian etor relationship and utiii I i. :n . 
':1!)' 1' 'Iii lE,'nlilnlnbiv.l .r(lrpa Lot'. 

Wher,- the nature of inter- factor relationships cannot be 
a:-:l.Ds precisely mathematical Lhetms, the use of Monte Carlo'csstad in 

,

Ht.I~iiit'; ii1 g inotroduc1 -i1 1-n d 

I'e-progran,-od s imu lai;ion models dealing with specific fores try 
;rpl] eat.lins can be obtained and run as laboratory examples. Students 

http:a:-:l.Ds
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shoulId beoe wr 	oft so~me of thec more important large- scal e forest) 

models appied to forestry are relatively simple
MoWsL network 

can be presented and rtexamples of PERT, Critical Path (CPM), and RMS 

BEST AVAILkBLE DOCUMENT
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S Y L L A B U S
 

RURAL SOCIOLOGY
 

This course is constructed on the assumption that the
 

field of rural sociology is 	 of direct relevance to the practice 
to farm and energy forestry 	andof social forestry, especial" y 

that is, that ruralcommunity forestry. It it; assumed, 
"window-dressing"sociology represents neither an "add-on" nor 

bit 	as integralin the forestry cuvriculum, but that it is every 
to the curriculum as such non-forest fields as, for example, 

In saying this, it should bestatistics or computer science. 
pointeci out that rural sociology is by both its area] focus 

(rural partts of the developing world) and topical focus 

(development and modernization) far more relevant to the 
than is the field of sociology pe. !,,-oneerns of forestry 

towards urban areas, the developedwhihh is more oriented 
i t ons , and theory. 

direct aim of this course is to acquaint the M.Sc.
The 

level forestry student with discrete areas of research in ru :al
 

that are likely to be relevant to thesociology and anthropology 
work that he engages in after graduating from the PF. The 

intention is to give the sLudent a sufficient introduction to 

so that he can employ the research principles involvedeach area 
at a minimum, so that he will understand wherein his work or, 

will be able to summon specialists inthey could be employed and 

these fields as required.
 

OF THE COURSE AND OF RURAL SOCIOLOGYOVERVIEW 

A. 	The type of technology available to a society 
affects the ways that it utilizes its natural 
resources.
 

B. 	The type of social structure that a society has a]s-c
 
its natural resources.
affects the way it uses 


C. Societies in the developed western world tend to 

perceive man as .i opposition to nature, while 
societies in the 'Less developed third world tend to 

perceive of ran as a part of nature. 
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I. 	 RESEARCH METHODS
 

A. 	 Rapid Rural Appraisal
 

1. Most development officials visit the rural 
areas
 
as 'tourists'.
 

2. Their visits are biased in terms of where they
go, when they go, what they see, and with whom
 
they talk.
 

3. 	 These biases can be offset by taking more time,

leaving the roads and vip treatment behind,
 
listening instead of talking, etc.
 

B. 	Surveys
 

1. 	Surveys typically face problems of logistics,
mobility of respondents, lack of knowledge of 
ages and dates, and reluctance to give personal 
in fornat ion. 

2. 	 These prohlems can 
he 	 (Ived by the fo] llowing 

a. 	 Studying a single community intensively, as
opposed to a broad reg.ion :superficialy;

b. 	 rsing written records, sibling order, and 
peer grouping to calcu late agv:es; 

c. 	 Using data from one informant as a cross­
check cn t.he data frui, another;

d. 	 Using villagers as ep on.ed to outsiders is 
interviewers; and 

e. 	 Compcnsating" .,il respondents with small 
gifts. 

3. 	 Agricultural Surveys 

a. 	Brief informal surveys can yield data that
 
are as reliable, 
or even more reliable, than
 
those obtained from formal questionnaire
 
surveys.
 

b. 	 The first step involves studying secondary

data, isolatinq the problem areas, and formu­
]ating questions for the farmer-. 

,1. The second step involves holding' a Conversa-
Lion with the farmer in an informal way in a 
relaxed, nat;ural sett;ing. 

I. 	RURAL SOCIAL STRUCTURE
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A. 	Gender
 

1. 	Women's work does not necessarily decline as
 
household income rises.
 

2. 	 Increased agricultural yields may result in a 
decline or rise in the amount of women's work. 

3. 	Rural Pakistani women in general have a low self­
image.
 

4. 	 Increasing specialization and mechanization of
 
agriculture has led to a simaller role for women 
in agriculture. 

5. Despite thi-s smaller role, women still par­
ticipate in major agricultural decision-making. 

B. 	 Demography
 

I. 	 In systems of agriculture employing draught
animals, the cultivable area usually is limited 
by the need to fallow most land for grazing. 

2. 	 Farmers will not; plant; fodder crops until popu­
lation/land pressure eliminates sources of 
natural fodder. 

3. 	 Intensification of agricultural practices - e.g.,
irrigation -- usually causes output per unit of 
area to rise, but output per unit of labor may
 
drop. 

4. 	Farmers usually are aware of techniques for 
intensifying agriculture but do not; use them ­
because they cause output per unit of labor to
 
drop - until population/land pressure forces them
 
to.
 

C. 	 Politics 

1. The attempt; to build a government road into the 
Waigal valley provides insight into the political
 
structure of its inhabitants.
 

2. 	 The road was seen by each man of influence in the 
valley as an opportunity to increase his power 
and diminish the power of his riv;Als. 

3. Men supported or opposed the plans Lo build the 
road, accordingly, based entirely on whether 
their rivals opposed or supported it, respec­
tively. 
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IV. RURAL BELIEF' SYSTEMS
 

A. 	Folk Views
 

1. 	A symbolic analysis of the indigenous agronomy of?
 
the Punjab reveals it to be systemic, coherent,
 
and empirically based.
 

2. 	 Punjabi farmers analyze crop growth in terms of a
 

umoral system of hot and cold (referring to the
 

expenditure and conservation of energy, respec.
 

tively) and wet and dry (referring to the recep
 

tivity and res;istance of matter, respectively).
 

3. 	They view traditional crop varieties es being
 
cooler and wetter, compared with new high­
yielding varicties, which they view as hotter and
 

d rye r.
 

4. 	Therefore, emphasizing cool and wet qualities in
 
development inputs is likely to increase the re­
ceptivity of farmers to them.
 

B. 	 Religious Views 

1. Perspectives from the Holy Quran and Bible
 

a. 	Holy Quran
 
]) 	There are references in the Holy Quran to
 

the flowing of irrigation water under­
ground, to the sacredness and blessedness
 
of trees, and to the growing of trees in
 
enclosed gardens. 

2) 	These references reflect the ecologicai.
 
context in which Islam developed, namely 
ia a desert environment.
 

b. 	Holy Bible
 
1) 	Every image or metaphor in the old testa­

ment storyof the Garden of Eden must have
 
some basis in the factual life of the an.­
cient world.
 

2) The story of the Garden of Eden is basic­
ally a story about plant life. 
a) 	It probably was a jungle in ancient
 

India.
 
b) 	The story of the Garden reflects the 

dangers of poisonous fruit and snakes 
in the ,jungle. 

12) Man's departure from E'den probably 
rep.resents a migration from the 
junglts of ancient India to the 
deserts and swanps of the Euphral. .:s. 
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Delta, and 
a change from gathering

wild fruits to growing food crops.
 

2. 	Functional Analyses
 

a. 
The Hindu institution of sacred cattle should

be studied not as a dysfunctional super­stition, but as a functional adaptation to
 
the environment.
 

b. 	The economic benefits of the cattle include:

milk, drought power in agriculture, dung for
fuel, 
meat and skins for non-Hindus, and even
nonworking and nonlactating animals can pro­
vide male ralves.
 

c. 
The 	cattle feed on agricu]tural by-products

and 	scattered grasses that would otherwise
 
not 	be utilized.


d. 	Because of their sacred status, cattle be­
long-ring to the poor can graze on the lands of

the rich with impunity.


e. 	 While slaughterin, is banned, farmers in factstill cull their herdF; through selectivestarving/negleotinyiof their animals. 

. Scientific Views
 

1. 	Tree Species
 

a. 	There is 
a debate in the subcontinent over
whether the largre-scale planting of Eucalypts
is damaging to the environment or not.
b. The empirical data available do not substan­
tiate any of nine separate criticisms
 
commonly 
made of Eucalypts.


c. 
Where proper land and water surveys are car­ried out, and suitable Eucalypt species 
are
selected and matched to the sites, no eco­logical damage will result from their plant­
ing.
 

2. 	 Reforestation
 

a. 	Reforestation/afforestation of open lands
 
causes the water table to drop.
b. 	Reforestation causes a decrease in stream
 
flows, especially during the dry season.
c. 	Reforestation cannot prevent flooding overlarge river basins, as its impact on storm
 
flows is localized.
 

d. 	One proven benefit of ref, "estation is toreduce erosion and sedimentation, providingthat roads and firei)reaks (etc. ) are care­fully engineered so as to minimize their 
negative impacts. 
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V. RURAL ECONOMICS 

A. 	 Adaptation 

I. 	Floods are beneficial or destructive depending
 
not only upon their height, but also their timing 
arid duration. 

2. 	 Farmers adapt to the possibility of destructive 
floods through intercropping and risk minimizing 
strategies.
 

B. 	 Risk Taking 

1. 	 Village institutions are resistant to change be-­
cause they have proven to be successful and 
becauue they forin the constituent parts of a 
single system.
 

2. 	 The question remains as to whether subsistence 
farnmcr zire 'e:ponsive to economic opportunities. 

3. 	 We must recognixe that a]] peasant farmers have 
to deal with critical variation in yields, costs, 
and market riceo;. 

4. 	 Peasants acce pt innovation only when the expected 
increase in yieli, exceeds the expected increase 
in costs, and %j;ii, they are assured of at least. 
meeting their sibs is tence needs. 

5. 	 Resi snnce to innovation is reinforced by a con­
concentration on food crops, the nonavailability 
of other food sources, and high interest rates. 

6. 	 Development planners should provide more informa­
tion on the new technologies and on the average 
yields to be expected, they should increase the 
dependability of the new technologies and provide 
some form of' ri.sk insurance. 

C. 	 Innovat.i on 

I . The general view of traditional agriculture is 
that it is necessarily very conservative. 

2. 	 In fact, peasant farmers do not act uniformly,
each one makes his own decisions. 

3, 	 Also, while) they avoid risk-taking, they do not 
avo ii ,',xpnr imen ;a l; ion. 
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4. 	Experimentation with crops, techniques, and even
institutions is the rule in traditional agricul­
ture.
 

5. 	Traditionalism is not, therefore, an obstacle to
 
change.
 

D. 	Intensification and Investment
 

1. 
Little under systems of extensive, long fallow
 
cultivation.
 

2. 
Under these systems, there are lengthy 'dead
seasons' every year in which there is no agri­
cultural work.
 

3. 	Intensification of cultivation techniques raises
labor requirements and may eliminate the 
'dead
 
seasons.'
 

4. 	During intensification, the labor inputs required

increase at a faster rate than the increase in 
out puts. 

5. 
Farmers adhere to traditional agricultural tech­niques for 	economic reasons, not ignorance. 

6. 
There are often rational grounds for rejecting

new 	 intensive agricultural techniques, namelythat. the increased yield is not in proportion to
the 	 in,;reased labor. 

7. 	In fact, there is often no genuine economic in­
centive to intensify agricultural labor.
 

VI. 
 RURAL RESOURCE MANAGEMENT
 

A. 	ECOLOGY
 

1. 	The Relationship Between Man and Vegetation
 

a. 
The 	uso of fire in shifting cultivation
 
causes 
 forest to succeed to grassland

sUcc,.sion, which can only be cultivated bymore intensive agricultural techniques.

b. 	 Fire is also used to manage grazing lands.c. 	 The use of fire for these purposes has led toforest-grassland success ion (and in some 
cases desertification) all over the world.
d. 	Some tropical :grasslands may be natural, how­ever, a.s opposed to man-made. 
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e. 	Religious beliefs are responsible for preser­
ving many of the few remaining patches of
 
forest in the tropical grassland regions.
 

2. 	The Relationship Between Man and Animals
 

a. 	The natural vegetation of India has been 
grealA]y altered by the use of fire in shift­ing 	cu]l.:ittion. 

b. 	 The resuLtant savanna forest is an ideal 
habitat for gaur. 

c. 	 Hence, mnn and gaur live in a symbiotic rela-­
tionship. 

d. 	 The gaur pDpu]atioi in India has also been
 
prot.ectert by the concentration of the human 
population in villages and by the existence 
of religious taboos on meat consumption. 

3. 	 The Relationship Between Human Groups
 

a. 	 The relations between different tribes can be 
analyzed using niche theory from ecology.
 

b. The institution of men's houses in Pathan
 
society demands that they produce an agricul­
tural surplus.
 

c. 	 The Pathans are accordingly restricted to the
 
lower elevations of Swat valley, where
 
double-cropping is possible.
 

d. 	The Pathans therefore allow Kohistani
 
fa'mers-herders to exploit the higher

elevations of the valley where double­
cropping is not possible.
 

e They also allow Gujar herders to seasonally

exploit nonaraole land in the lower part of
 
the valley.
 

f. 	Thus, different ethnic groups can occupy the
 
same area only if they exploit different
 
niches wii;hin it.
 

B. 	Organization - Irrigation
 

1. 	Pakistan has the largest integrated system of
 
irrigation in the world, but its efficiency of
 
use and productivity are very low.
 

2. 	All of the development projects designed to 
remedy this situation have ignored the social,
cultural, and economic contexts of irr'gation. 

3. 	 A majow source of the technical problems with
Pakistan's irritation system is poor management 
at the local level - and this has a ocia] 
origin. 
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4. The Punjabi (e.g.) 
value of izzat encourages

social conflict, not the cooperation that is
necessary to efficient community management of

i rrigat ion. 

C. Politic.s - Forests 

1. Intra-Village Issues
 

a. 
Different classes of households use different
 
types and sources of fuel.b. It is only the most economically anq sociallydisadvantaged households that must purchase
fuel from the marketplace.


c. With modernization and development, tradi­tional exploitative relationships of a feudal

and patriarchal 
sort are being replaced by
exploitative relationships ofa direct and un­
qu;lified sort.

d. As a result of these changes, the avail­ability of crop residues to the poor for fuel 
is declining.

0. "Apolitical" development analyses, whichfocus on aggregate energy supply and demand,
ignore the fact that the distribution of
rural energy supplie.s is not in fact equi­table and are, therefore, inimical to the

interests of the rural poor. 

2. Viliago-State Issues
 

a. The cooperative relations between the forest
department and commercial timber merchantscontrast with adversarial relations between
the forest department and the rural poor.
b. Local elites break the forest laws to make
 money, and they protect themselves by meansof "gratuities" to the officials concerned.
 c. The rural poor must often break the forest

laws just to fulfill subsistence needs, butthey too must protect themselves by means of 
"gratuities."
 

D. Tenure - General 

1. In long fallow systems of cultivation, allbers mem­ot the tribe have general rights to itsterritory, and each family has specific useright:- to certain parts theof territory. 

2. Under both short and 
long fallow systems of
cultivation, fallowed land is usually free for 
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grazing; but this becomes a source of conflict aspopul;,tion increases and agriculture intensifie.;. 

3. 	 So-called 'feudal landlords' usually do not 
own the land, they just own the right to c.)],ot.­
taxes and govern the farmers. 

4. 	 Colonial tvovevnments created problems by inis­
perceiving* Lh! administrative rights of trihal
chiefs and fc-.dal lords as proprietary right:;. 

E. 	 Tenure - Colnmunal 

1. 	 Problem!; 

a. 	 The so-alled tragedy of the is basedcommons 
on ';he general law that the individual will 
overexploit, the commons because the benef it.s 
of this to him exceed the costs; but when 
everyone does it, Lhe costs to society ar: a 
whole exceed the benefits. 

b. The only way to deal this law iswith rfo. 
society to coerce the individual. 

0. 	 'is concept applies not. just land use but.to 
to all areas of huiman behavior, including"
family planning. 

2. 	 Benefits 

a. 	 The birth-survival ratios theand returns per
animal -rupee are higher in traditional tribal 
areas than in i.,u.dernizing areas. 

b. 	 The instiltution of closing periods in the 
traditional areas gives vegetation a chance 
to recover after each period of grazing.

C. 	 The emphasis on goats (for subsistence) in 
the utadi!'ional areas easier onis 	 the ran;gcs
than tlhe omphasis on sheep (for market) in 
the incId Ir'nizing areas. 

d. 	 The heavi,)r consumpticn of livestock in l.h,
t 'adit.iona areas for taxes und ceremonial 
purpose- keeps herd densities low. 

3. 	 Change:; 

a. 	 The adlvanttage of livestock in this arid 
regrion is that they are mobile and thus les 
suseeptilu hI to the adves'e impv.-'t local-­of 
ized drouights.

b. In order i;o ensure the unrestrict.ed inobiity
Of liVOSLOI;) , COmmont ownel-h i p ()f ran:ife I rdevelopedl
 

. Under government land reform, 
 this system orf 
ownership and bth.frad liii onal system of 1"e ­

http:unrestrict.ed
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source management that accompanied it were
 
eliminated.
 

d. 	 This has led to overe-xploitation and deterio­
ration in the quality of the ranges, and to a
 
concentration of holdings among the wealthy.
 

e. 	Another consequence has been a reduction in 
the size of herds, hence raising costs and 
reducing this region's comparative advantage 
in animal husbandry. 

VII. MODERNIZATION AND DEVELOPMENT
 

A. 	Problems With Progress
 

1. 	General ,
 
a. 	The costs of joining the world economy may


exceed the benlafits for many tribal and
 
peasant peoples.


b. 	A rise in the economic standard of living is
 
often accompanied by a decline in the quality
 
of living.
 

c. 	Development of the economy can promote such
 
diseases as hypertension, and development of
 
the environment can promote such diseases as
 
malaria and schistosomiasis.
 

d. 	The change in diet that accompanies moder­
nization usually results in a lowering of nu­
tritional standards, and an increase in such
 
diet-related diseases as dental caries.
 

e. 	The introduction of new technology, higher
 
rates of consumption, lower rates of mor­
tality, and the elimination of traditional
 
controls disrupt the traditional balance be­
tween population and natural resources.
 

2. 	SubcontineLlt
 

a. 	Reactions to Innovation
 
1) 	Villagers will reject any innovation that
 

makes them look prosperous, because that
 
makes their neighbors jealous and at­
tracts the attention of unscrupulous
 
officials.
 
a) Accordingly, the villagers like
 

shabby walls and old clothes as a
 
means of disguising their wealth.
 

b) If they arc coerced into accepting an
 
innovation, they will reject it as
 
soon as the coercer leaves the vil­
lage. 

2) Their experience is that all outsiders 
who come to their village desire only to 
cheat them.
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b. 	 Change produces stress 
1) Modernization requires a transition from: 

a) A monsoon cycle to an irrigated agri­
culttural cycle; 

b) The idea of propitiating nature t;.,)
ocontrol Iing nature; 

c) The joint family to the nuclear fam-­
ily;

d) 	The valuation of large families to
 
family planning; and 

e/ F'ron the image of the leader as advo-­
cate to the leader as organizer. 

2) 	The aspects of village life most vulner­
able Io stress and change are:
 
a) The close relations of the family;

1) 	 The orientation towards community as; 

opposed to self;
 
c) The traditional class structure;
 
d) The traditional authority of the vil­

lage elders; and
 
e) The traditional position of women.
 

B. 	Agricultural.Development
 

1. 	The Green Revolution has produced more food in
 
Kerala, but it has not met human needs.
 

2. 	The rural poor can be fed only by increasing the
 
use of labor in agriculture, whereas current
 
trends are in the opposite direction.
 

3. 	The argument is made against land reform, that it
 
would result in uneconomical fragmentation of
 
land, is belied by the fact that small plots 
are
 
usually more productive than large ones.
 

C. 	Ad Ho, Solutions
 

1. 	This case study illustrates the danger's of trying
 
to come up with a developmental solution too
 
quickly, of the over fascination with technology,

and of the expectation failure.
 

2. 	But even technological success can result in
 
soCio-pol it ical disaster.
 

3. 	 One-shot. infusions of 'help' to the villages are
 
not 	 likely to do much good, and they are very
likely to do some harm.
 

VIII. SOCIOLOGICAL FORESTRY 

A. 	 Trad itional Farm Forestry 
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1. The main con.traints to farm forestry have been
assumed to be lack of seedlings and technical 
knowledge, ignoring such issues as land tenure,
the size of holdings,, availability of labor, and 
so on. 

2. The size of home gardens in Kerala is declining,as is the number of different tree species
planted in them; but the cropping intensity and
density is increasing', a:s3 is the proportion of 
multiple-purpose species planted. 

3. 	 However, where agr.iculture is greatly intensify­
ing, with heavy capital inputs, the value of even 
multiple pfpO: tresu is being eclipsed by food 
crops and they are being cutldown. 

4. 	 A transition is taking place from intensively
managed and home gardens of mul.tip] e purpose
3pecies to intensively 	

tree 
manaed commercial farms -

which are nei ther coooica]Iy stable, nor 
socially or" economically desirable. 

5. 	 Social forestry programs should be used
improve the tradi tional home gardens and 

to
protect

them from the vag-aries of the marketplace; cur­
rent prorams vi.ew trees in isolation and so 
cannot, do this. 

B. 	 Socioog0ical Issues 

1. 	Farmers living at poverty levels cannot be

expected to cooper;.te with, lessmuch make 
sacrifices for, development programs. 

2. 	 The involvement of villag'e women, who are primar­
ily 	responsible for gathering and 	 using fuelwood,
has 	 been a m.jor factor in the success of some 
community forestry programs. 

J. 	 Many c',mmuunnity Cores try projects, howeveUr, havebeen primar.ly commercial , benefitting the 1argo
farmer:- and th,1 p:aIper/pulp/pole,9 ind.s;tries. 

4. 	 The key to succeussful community forestry projects
is a bcot;tom--up de:s jn, loicatl, partie i)ation, and afocus not on the number of trees planted but on 
the welfare of the peoplr3 . 

5. Even where tr.-; have been a free in thegood
past, villagers see them as a valuable enough re­
source that they are usually willing to devote

land, labor and capital to their cultivation. 

http:primar.ly
http:cooper;.te
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a. 	 However, land, labor, and water are still
 
scarce resources for which any afforestation
 
scheme must compete.

b. Consideration also must be given to how any
afforestation scheme will both affect and be

affected by local socio-economic stratifica­
tion. 

6. 	A new type of training for foresters is needed to
 
enable them to deal with these sorts of issues.
 

C. 	 Sociological InPuts
 

1. 	In Project Design
 

a. Past agroforestry projects failed because
 
they focussed on state land and marginal'
land, selected fruit trees and slow growinig

species, used poor nursery techniques, and
 
funneled all funds through the government.

b. What is ieeded is a focus on economics not
eco'.ogy, involving the concept of cash crop­
ping wood, within the context of existing 
systems of land use and tenure.
 

o. Thi; project focussed on intercropped fast­
growing wood trees, plantea through formal 
contract with the farmers, going through Non-

Governmental Organizations (NGO) and local
 
motivators not the government - and it was
 
highly successful.
 

2. 	In Farm Trials
 

a. Existing agricultural systems are time­
tested, and, farmers will not change them
 
unless they can be sure that the replacement
 
is not risky.


b. 	Scientists and extension workers tend to work
 
with elite male farmers living in prosperous

villages near roads.
 

C. The farmer is the local expert and he should 
be the teacher, while the visiting scientist
 
should be the student.
 

d. It is easier to adapt a new technology to a
 
complex farming system, than to try to pi:;r­
suade the farmers to adapt th-ii system to 
the new technology. 

3. 	 In Mid-Projec;: 

a. 	 Thi,; pro.iect planted trees on shamlac. lands
in Azad K(ashmir, in the expectation that they 
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would largely benefit the community's smaller
 
farmers.
 

b. 	 In fact, while the shamlat land was de Jure 
community land, it was ,de facto controlled by
the wealthiest families in the community, who
 
thus reaped all of the benefits.
 

c. 
The small farmers were the most willing to
 
use some of their own funds to participate in
 
the project, but they worried that they might

lose their lands to the forest department. 

d. 	 The wealthy farmers did not "-orry that they
would lose their lands to the government, but 
they were the least willing to use any of
 
their own funds to participate. 

e. 
 The 	first lesson of the project is that
 
formal legal land regulations cannot be 
assumed to reflect reality.


f. 	 The second lesson is that a written contract 
is needed betwoen the forest department and 
each farmer participating in such a project. 
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ILLUSTRATIVE TOPICS FOR TERM PAPERS AND SPECIAL PROJECTS
 

Each student will carry out the following three field exer­
cises, in the context of, and in fulfillment of course require­
ments for, 'Farn and EnerFgy Forestry Mnnagement. ' 

1. 	 Interview a farmer (or group of farmers) on his attitudes 
re.arding the impact of trees on the growth of food crops; and 
then write up in coherent fashion, utilizint! local terms where 
appropri ate and inc)udinq your explanation of why the farmer 
believes wha't, he believes. 

2. 	 Map ouL the locati on of every tree growing on a small farm,
then interview the farm owner regarding why and when each tree
(or g.rove) was planted, where the planting stock came from,
and what the tree has been used for since - then write up in 
coherent fashion. 

3. 	 Follow one working farmer (not non-working landlord) around 
his f'arm from dawn until dusk and make a record of each type
of work that the farmer does, and how long (in minutes/hours)
he devotes to it: then write up in coherent fashion, including 
your description of any difficulties that you encountered in 
carrying this out. 
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COURSE ANNOTATION 

I. INTRODUCTION
 

The aim of this course is not to give the student an over­

view' of all aspects of this field, or of the fruits of its prac­
tice in all parts of the world. Such an aim would be practical 
only if this course were the first in a series of courses available 
in this subject area, or if its aim was to contribute to the 
student's :liberal arts' backcrround. 

However, since this is the only course in sociology, rural 
sociology, or anthropology that thecstudent will receive, and since 
the course (like the degree program itself) is service--oriented, 
the aim of the course must be to provide the student with concrete 
examples of the ways in which this field of study will help him to 
practice his profession. 

If. STRUCTURE AND CONTENT OF THE COURSE 

These aims are best attained by presenting the student with 
case studies of recent research in this field. Each case study 
presented will illustrate the current state of research in a 
particular problem area, illustrated by tne use of descriptive data 
from a specific rural area. 

It would have been ideal if all or most of the problem areas 
in these case studies involved forestry. Unfortunately, this is
 
not the case, due to the rarity of such studies (which, in turn, is 
due to the relative recency of collaboration between forestry and
 
rural sociology). It was, howeyer, possible to include a few case
 
studies on forestry, and quite a few on the related fields of rural
 
economics, ecology, and resource management.
 

It would also have been ideal if all of these case studies 
were located in Pakistan, given that rural sociology is a lQcale­
specific science. The socio-cultural factors that affect forestry
 
in rural Pakistan are very different from those affecting forestry
 
in rural Tanzania (e.g. ), and so the content of a course on rural 
sociology in the former must be (at least in large part) specific 
to its own socio--cultural context. Again, unfortunately, it was 
not possible to compl etely real.ize this ideal (due, again, t., the 
recency of this fi,:.d of study in Pakistan). However, althol gh it 
was necessary to tak, many studie-Ec; from outside of Pakistan, it was 
possible to limit most of them to the countries bordering" Pakistan, 
thereby ensuring the relevance and intelligibility of the case 
studies to the Pakistani student. (In a few cases, the focus on 
the subcontinent was relaxed in order to inclucie unusually in­
fluential studies from elsewhere in the world. ) 



Among the studies C'rom within Pakistan, an unusually large
number concern frontier areas and the tribal peoples. This 
is not

the function of a desire I;o focus the course on these areas or
 
peoples, but simply ref']eel the fact that an unusually large

number of the rural soejo[,'ists anid anthropologists who hav,..

worked in Pakistan have studied front.i or 
tribal groups.
 

[i f. 'IiE LECTIRE; AND lIC'AlI ,i 

The cours c-ontai i-; , t.ol.a] of 37 discrete lecture topics,
to which a total of 45 cla.;2r,',m hours have been allocated, for a 
total of 75 marks. The l :'t.ure topics are arranged in such a way
as to provide a logical introduction to 
 the field of rural sociol­
(my. Thus, .just as research begins with methodology, so will this
be tihe subject of the first locture:s (following a brief intro-­
duction to the course and 
then the field). The succeeding lectures
will deal with the genera Itopics of r,iral social structure and
be] ief systems, lroeeedin, then to ltopi cs of greater re] evanoe to

foresters, rural etonomia: 
 nd r;oroeo managemnent, and then 
fiiishing with those tnpic< 
of most immediate relevance, moderni­
2ation/development and sociological.forestry.
 

Each problem area or 
case study wil ] be introduced to the 
s tudent by the teacher with a 5-10 minute lecture on the general
theory that applies to tlin area. The teacher wi 1] then devote the 
remaining and major part "tl that l uture to a discussion of the one
 
or more required readings for tibat topi ,. As many as possible of 
the readings are taken fr',m recently;.y pu)lished, peer reviewed jour­
nals or books and, con.-quot;y, they can be taken to represent
the state-of--the-art in research in this field. One or more

recommended readings 
- which explore the ethnography or theory in
 
greater detail --are also listed for most of the problem areas. 

IV. COURSE DEVELOPMEN'T 

The lecture topiern and readings that have been se]ected for
this course are the most- relevant and timely that are now avail-­
able. However, this does iota, thai. they will still be l0hn mostI. 
relevant and timely in Lon Years, five y ears, or even one year :rom now. As the topical fojo C tbhe f'i ld Lhange and, in particular, 
an case studies and readi 
1]!:n that aro movre d irectl].y relevant;
(whether in topical focus or geographical area) to the concrns of 
this course appear, they .­;ohuld ba incorporated into it -- through
cxci.sing material t;hat har becn'om comp alat.ively lo:s s relevan t.. For 
example, on the topic of 'Adaptation' (Part IV. I), if a case study
is published next. year tlhat. det;aiK Mothe 
 indigenous ways in whi ci

pasanlt;s adapt to the 
LWre;il; of flooding to tree plantings in the 
P'unjab, then Lhat, Study .;ild.( def'initel1 y be added to this 
curri culum -- with the curret. ease slily on adaptation to the
'treat of flooding to tood rops in Barigladosh being either d pped
Orrade in to a rreoiommndr-I ri-ading. The irndi vidual1 case studies or
 



readings in this curriculum should not be inviolate, therefore.
They should be susecpt.ible to replacement in accordance with the
development of the field. 

V. OUTLINE OF LECTURES 

A. 	 Overvi ew of the Course and Rural Socj ol ogy ( 2 hours) 

Required Reading: "Cultural Differences in the Inter­
pretation of Natural Resources." In Thomas (J956), 
pp. 93 - 102. 

B. 	 Research Methods 

1. 	 Rapid Rural Appraisal (1 hour) 

REequired Reading: Chambers (1979). 

2. 	 Survey-s (1 hour)
 

Required Reading: 
 "Truths and Untruths in Village
Haiti: An Experiment in Third World Survey
Research. " In Marshal and Polf.ar (1976), pp. 
241 - 262. 

Recommended Reading: Pastner (1982) 

3. 	 Agricultural Surveys (I hour) 

Required Reading: Rhoades (1982a). 

C. 	Rural Social Struggle
 

1. 	Gender (1 hour) 

Required Readinr: Khan and Bilquees (1976) and 
Sharma ( 1982).
 

Recommended Reading: 
 Boserup (1970), Chapter 1.
 

2. 	Demography (1 hour) 

Required Reading: Boserup (1965), Chapter 4. 

3. 	 Politics (1 hour) 

Required Reading: (1974),Jones Chapter 12. 

Recommended Reading: Lindholm (1982), 
Chapter 6.
 

C. 	Rural Belief Systems
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1. 	 Folk Views (Z tho.utrs) 

Requi 	r(d R,-'.a, i :riri ( ] 83). 

2. 	 Religious io'.,.. 

a. 	 P'r.p:o .iv,; from t.hi. lHoly Quran and Bible (I 
h, i.'
 

luquire-d ,.ling: Ahmad (1984) and "The Bolany 
oF '',lb* lt'.en of Ede.nh." In Mabberley (0'81) 
pp. M'' 24b. 

. Ft'unct;Lonl; tn\alysos (2 hours) 

I&ociuired hdinr : IHarris (1966). 

Iuommnde Readin: 1)iener et.-. (1978). and 
lHarri:; (19721',...9'13). 

3. 	 SCIENTI'IjC VI:W" 

a. 	 're Spo;i,. (I hour) 

Required l,;md-ing: I)avidson (1985). 

b. 	 Reforestal i.,on (2 lours) 

].,quirc;d 	 ],'ec ing: Iami l.on (1983). Chapter 12: 
"Reforestl;tion or A.+forestaltion, " pp. 113 -­

121. 

E. 	 Rural Economics 

1. 	 Adaptation (I hour) 

Required Reading: Paul (1984). 

Recommended Reoading: Shahrani (1979). Chapter. 8: 
"Adaptation to Socioecononic and Cultural 
Restrictions", pp. 1816 - 212 and "Indian 

Civil.ization and the Tropioal Savanna 

Environmert." In Htarr is (3 980), pp. ]85 -. 207. 

2. 	 Risk Taking (2 hours) 

Required 	 Roadin.1: "Ri . 1,., Unii cert ainty, and the 
iul).isit;ento Fiarnier. " [n DIalt.Lon (1971), pp. 53 

b '/,N 

I ES VALPBLE DOCUMENT 
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G. Modernization and Development 

]. Problems with Progress
 

a. General (1 hour)
 

Required Reading: Bodley (1962). Chapter 8: "The 
Price of Progre;s, pp. 149 - 163. 

b. Subcorntinent (1 hour)
 

Required 1,Reading: Wiser and Wiser (1965). 
Chapter IX: 'Let All Things Old Abide, pp.117 -- 131 and Zaidi (1970). Chapter IX: "The 
Vil.]a.e Culture Under Stress, " pp. 133 ­
],34. 

2. Agricultural I)evelopment 

Required Reading: 'The Rural Elite and Agricultural 
Development in In Stevens e,.t_Pakistan." a1 
(1976), pp. 317 - 353 and Menc.her (1.981) 

Reecommendod Reading: ''The Green Revolution and
 
Future Developments of Pakistan's Agriculture. 
In Stcevens et a] (1976), pp. 3,4 -- 382. 

3. Ad Hoc Solutions (1 hour)
 

Required Reading: "A Pump for Gopalpur." In Vatuk
 
(1978), pp. 496 -517.
 

Recommended Reading: Glantz, Michael. (n.d.)
 

H. Sociolo-gical Forestry 

1. Tradit. jonai Farm Forestry(1 hour) 

Required Reading: "Socio-Econcomic Factors 
Influencing Farm Forestry: A Case Study of Tree 
Cropping in Homesteads in Kerala, India. " In 
F. AG.C. (n.d. ), pp. ]15 -- 130. 

2. Sociological Issues (2 hours) 

Requi red Reading: ":ioWj a] ]Forestry: Who Benefits' " 
In F. A.0. (n.d. ) , pp. and Burley (1982). 
Chapter 2: "India,- pp. 16 - 17. 

Recommended Reading: Noronha (1982) and Bilmes 
(1980).
 

BFT M! 1f 
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b. ':In1'' ii i a,,;,Irl+(1 bu'up) (+.rJ b) 
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S Y L L A B U S 

PUBLIC ADMINISTRATION
 

I. COURSE INTRODUCTION
 

A. 	 Define public administration
 

B. 	 Explain purpose, scope and 	 content of course 

C. 	List instructional obJectives: 
 At the conclusion of
instruction the student should: 

1. 
Have a basic knowledge of and appreciation for ad­ministration in public agencies; 

2. 	 Be familiar with the structure and function
of a line-staff organ izations; 

3. 	 Understand management as a process and appreciate

the 	 role of the executive; 

4. 	 Appre,.iate the rudiments of personnel adminis­
trac ion ; 

5. 
Understand the basics of Federal/Provincial

administrative procedures and 	 office practices; and 

6. 	Understand the organizational structure

of the Pakistan Forest Service and 	 the duties,authority and responsibilities of 
a forest officer
 

INTRODUCTION TO PUBLIC ADMINISTRATION
 

A. 	Contrast public vs private sector administration:
 

1. 	Mandate and authority 

2. 	Fiscal resources
 

3. 	 Personnel management systems 

4. 	 M t.ivation 

.5. 	 Acoountabi i ty 

6. 	Planning and policies
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C. Describe the role:; 
 the va'io,s. levels of government
(Federal, Provin i:,I. I)i ;Lrict., and loca] government.s)

in general., and C
i lhe m;naremenrt of natural resour es, 
specifi cal ly 

D. Indicate how Pahis; tan'.s; phjiJo.rophy and style of publicadministration arn inlunced by Islam, politics, and 

law 

fI . MANAGEMENT PI.)C: ,S 

A. Define maragem-nnt and de;cr:ibe it as a process
HOWn i. mon i. I:or i ri , contro ]. and evaluation) 

B. Explain Ihe .impcw Lrce of planning, establishing goals,
 
and oout'dinLi[ . 1t]/J 

C. Give exampl es of w~ itor~ m .g productivity,
cost effchl;iven.s.,.:-, praolituch quaLity, and utilization uf 
supervisour-y pro.-' :: tn] .i n a f:rest nursery oreration 

I). Explain hhe ,i Pfo ni,i ; Ilwen operational control 
st .rat.egi;plannii in I,}w,.; 01 'l.(ey Iol a working circl 

and 
e 

D. Relate evaluaion a.: 
 a process to goals and objectives
 

E. Identify Ihe le e:: ,"f l inc and st aff officers in the 
mIanage11tL I pr-c' ;s:3 

F. Deseribe decision maiking a" a ]:n' .essand indicate the 
role of uncertain.y and risk 

IV. ~lNE-S'TAFF O(GANUZATIO(N 

A. Explain the struoLh re of 
a .line-staff organization in-­
oluding line., o:f I 
 t;hotP.i y, coordina Lion, and communica-­
t i on 

B. Contrast t.he rolo, and responsibilities of 
a line of-­
ficer and 
a staff officer.
 

C. 
 Explain the dif'.ference between delegation of authority

and delegation of r'esponsibi 1 ity 

1). Explain the need Ur 
iommun.i cat ions 

horizontal ly with i r 


; vertically and
 
he organizational structure
 

E. Contrast norms or In,av.ior nnd performance in a military 
vs civil linc int '. flt organixati on 
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V. 
 THE ROLE OF THE EXECUTIVE
 

A. 
Define 	leadership and contrast leadership styles, e.g.,
leadership by example, delegation, and facilitation 

B. Explain the executives dependence on 
information and
communication in contrast to authority
 

C. Compare the leadership role in a 
line and staff
organization to that in 
a voluntary community

cooperative.
 

D. 
Explain the role of the executive as a planner
 

VI. 	 PERSONNEL MANAGEMENT
 

A. 
Describe the role and importance of personnel management
 

B. Explain motivation and morale as determinants of 
productivity in individuals and organizations
 

C. Identify common 	 types of personnel problems, v ia casestudies, e.g., tack of motivation, lack of traininig or 
appropriate skills
 

D. 
Illustrate problem solving principles through

presentation of a case study 

VII. 	 DESCRIBE THE ORGANIZATIONAL STRUCTURE OF THE PAKISTAN FORESTSERVICE AND THE ROLE OF A FOREST OFFICER 

A. 
Describe the forest service's organizational structure
and the general responsibilities of the 	 line and staffpositions 

B. 
Discuss the appointment, duration of service and
special obligations of forest officers under forest and
general laws 

C. Outline the legal authority vested in, and theprotection extended to, forest officers under law 
D. Explain the protection provided under law to 	forest

officer 

E. 
Discuss the nature of offenses against the authority of

public 	servants 
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VIII. 	 INTRODUCTION TO ADMINISTRATIVE PROCEDURES AND OFFICE
 
'PRACTICES
 

A. 	 Decribe administrative procedures for:
 

1. 	Referral of cases 

2. 	Handling of Assembly que-stions
 

3. 	 Budgets and Disbursements under general system of 
financial rujes 

4. 	 Appointment, promotion, and transfer 

5. 	Personnel grievances
 

B. 	 Explain office practices for: 

1. Forms of communication between offices, departments, 
and agencies 

2. 	 Establishing files: recording, indexing, and clas­
sifying 

3. 	 Disposal of files: weeding and preservation of
 
rec(.o rds 

4. 	Receipt and distribution of papers
 

IX. 	 FUNDAMENTAL FOREST LAW
 

A. 	 Constituting Forest Estates
 

1. 	Reserved forests
 

a. 	 Preliminary steps
 
1) Claim to land
 
2) Claim to forest rights


b.' 	 Definition of rights admitted according to their 
intrinsic features
 

0. 	 Commutation of forest rights
d. 	 Exten.sion of unclaimed rights 
e. 	 Appeal against set;tlement officers 
f. 	 Final notification of the forest demarcation
 

!. 	 Pkanted orests 

3. 	 Village forests 
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4. 	 SecI; inn :38 i'-,I 1o- .;s
 

,. Gil ' aa r- "-: I 


13. 	 Governm,.nl.. Propr.-I;y I , :,liiril ,sAI; A.is .iion 

.1. Need - s;t, at.t.:; ,,-. o t:her p.peJpLi es which are acqu ii -ed 
or h,ld by il!,', :; ion t;o ri of|lits formrier 

2. Land m)-cupi (hY b, road,;, railways. , rivelrbe(s, and
cai-nl, 1 wasteI;: I a.1i,.I: 

3. 	 ]Land ac-quiv'ed ('it- publ1ci rpus.cos 

C. 	 Protection of 'ort:;L;:: and [oresl; Products in Transit; 

1. 	 S}OUrcv of (lamm;v and i t]s provention 

2. 	 AppIi catio, IF ,orst l; A.tlill' 	 h,; 

3. 	 App]lieat;ion ,Io'Ihe Paki.s tan Penal Code to forest 
o cffe I o 

'1. 	 General pr-nuI' l:: of cr mita] law relating to 
o:)f fenl 'es 

5. 	The Jea] prii.eIt] :s oft puni ;hment 

D. 	Cont rac t;:; 

1. 	Essent i a s oF a .alid oontrac.-tl; 

2. 	 Proposal aco-f.pl;noe acting by agent 

3. 	 Power of attorney and its, attributes 

4. 	 Impossibility ol' lthingTs agr-eed on 

5. 	 When things are immoral or ilegal 

6. 	 Cons idera ioni 

7. 	 Tender effocts.; t,: new agreement on alteration 

BEST AVAILABLE DOCUMENT
 

http:Governm,.nl
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1 08 

ITUSTRATIVE TOPIC [I'01. TENM PAPER !, AND S3PECIA, PROJECTS, 

Di scuss the e-Ii on 1 I I i-. t ,:'bi iti es of a Forest. 
Officer who has been ,Proal a bribe. iefine ethics and 
C.-hi a] hehI av iowI a :.d , -;; wi lb ega I.	 responsj bi IiLy. 

Interview a I,:,,;ol. D vi:;,,)tai l,'ores1; Off icer' regarding the 
t.yp:s ofI I ,, o1 lC, lhe h as been c:ofnl rned with(Idnii, in-sl,rnt.iv, ms 
duting the pnsh montli, r, [i;si -'y Lh .se problems, e ., 
Lcohnical f'r ,i ry, pi.m:orinc.l, :f'i:scal, public- relations, e.c 
I dent ;ify the I eal, ,:o1w nii'aLtrativo orU procmiural basis for 
deal1in g wihLb two~2 t.y'i'n or1 priohl e s. 

cibe icpa.t ; lam.	 Do)e th,-. , " [:r on Lht,- orgn ization and 
,"Hiniency otf'IIh]b ic tu0i,. 

1 	 l,Develop a .ib d'sripL., I ,,r the In spector General of Fnrest 
detailing his respon:ii 'i i . . .o al,i.t1o Federal level and to 
Provincial [,'4 r,'nst; )elirtml4,h.nLs. 

Risk and un;er Lai nt.y mrorn common in Public administration. 
I)ose'ribe how these pri hi.ms are hantd].ed in terms of personnel 
appointments., f'ield ijratinll', programs and fiscal planning. 

6. 	 Review and analyze ot iboe i a l process for promoting 
officers. Contrast, the faet.otrs t.hat you perceive are
 
different for junionr ;n:- opposed to senior officers.
 

BEST AVAILABLE DOCUMENT
 

http:hantd].ed
http:in-sl,rnt.iv
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S Y 	L L A B U S
 

FORESTRY OUTREACH
 

INTRODUCTION 

A. 	Describe the Course
 

I. 	 Purpose and Goals 

2. 	 Orgqanization and Emphasis 

3. 	 Instructional Objectives 

At the conclusion of this course the student will be
 
able to: 

a. 	 Appreciate the role of Outreach programs in 
forestry, and the potential contribution that can 
be made to national development by Forestry 
Outreach;

b. 	 Understand Extension and Outreach as evolving 
programs in Pakistan and be familiar with new 
concepts/programs being introcidced;

C. Explain and appreciate the importance of par­
ticipation, motivation, communication, education
 
and 	 related concepts and methodologies useful in 
establishing and managing Outreach programs;


d. 	 Understand Outreach pl anning and instructional 
methods and the use of evaluation as a program
improvement tool; and 

e. 	Be able to contribute to farm and energy

Forestry Outreach. 

B. 	Explain Outreach and Extension
 

1. 	Define and contrast the philosophy, objectives,

audiences, and targets of Extension, Outreach, soe-­
ial 	forestry, continuing education programs, and 
Conservation Education
 

2. 	 Explain the need for Outreach in forestry and 
discuss the added role of the Forest Departments as
service agencies in addition to the traditional role 
as 	 protection and management agencies 

3. 	 Ou.-tline agricultural exftension prgrams and show the 
relationships to farm forestry. 

C. 	 Survey of Extension/Outreach in Pakistan 



110
 

1. 	 Summarize the evolution of Extension programming in 
Pakistan sine 'artition and its current statu; 

2. 	 D1ese r i e "1 In.:rao.cd hornural Deveo lopment" and the PAI 
Ext:ens ion M,),l," 

1). 	 Introducee Bas.ir. Ai aIyl.;io Concepts 

1. 	 Des,ri be the Triai.ning and Visit Extension system, 
explain It.s 4 i osop'hy and (levelopment, and su n-­
mar ine;,exlprjnes wLh he system in South Asia 

2. 	 Des:ribe t,i: utli lit.y of: Farming Systems Research as 
a hao is for pl ann ing Outreach programlls and des,r i be 
sorer: practical v;Xaml:)lI s from }'akistan and Sout.h As I 

3. 	 Describe the )liagnosis and Design methodology 

E. 	 Survey lros Lry l,:.:lEonn~i no IPy grams Abroad: Case Studies 

1.. Nepal.. 

2. 	 Phi]ippines
 

F. 	Overview of Fore; try Extens ion in Pakistan 

1. 	 Current efforts of the Forest Departments and the 
ro.e of i'orv:-;t Officers 

2. 	 Importance ,aI Extension W~o the Provincial Forest )e-­
partments nti( toLi ura] and national development. 

3. 	 Lessons from earlier programs in forestry, agri­
cult.ural exhqnsion, and development 

G. 	Overview of Conservation Education in Pakistan
 

1. 	Re]ationshilp of Forest Departments to the educa­
tional estl i shment; 

2. 	 Role .f s;' 1 tal.,,r:.; in rural communities 

3. 	 Reaching :'roF nLs t;hrough school children 

4. 	 Cla,.. ;sing hj r.wint0(! Fradc l.evels for conservation 
ma Ier ia is 

SOME BASIC CONCEIP"IS I N MO'TI VATION, LEARNING, AND 
COMMUN 1CAT ION 

A. 	 MoIva.aWon anI(d I,,,rnira 

BEST 	AVAILABLE DOCUMENT 

http:In.:rao.cd


1. Motivation dof'ined 

2. L]earni ng theories 

3. Behavior fonualIion 

4. Educ-ati on t.o ac:hejve ,oals 

5. Groulp v., md, vidual. motivation and achievement 

:3. Role of motivators 

7. Use of incern1jveu, e.g., fiscal or material or 
PsyvoolhO iogj0. I 

B. Diffusion and Adoption of Innovations 

I. Diffusion as a procesS of social change 

2. Levels and l.y-ev of innovation 

3. ChanneIs of t(omunicat ior, 

4. Adoption by indi viduals and organizations 

5. vi'equirmentit. degr'ree ofand diffusion/adoption 

C. Analyzirg, Social Power and Community Leadership 

i. Sources of andpowr influence excercised by leader 

2. Identifying t;he social power structure 

3. Social action )rocess 

4. Mobilizing oommunity support for Extension 

D. Conmuniation: ',,,n' ing.• and Receiving

[Refer to Duldalr,,l
 

1. De-ffine the oomtliric.at;]Jon process: sender and 
rece iver'; and medium 

2. Fact.ors inf'lue:noing€ sending messages 

3. Factors infi uui.nc-ing the receipt of messages 

4. Ext,(:,ensioti a,.: ii snding and receiving system 

5. Comiunicat; Iton nmeulit and Out;reach 

6. Audience analys;jrs 

BEST AVAILABLE DOCUMENT 
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E. 	 Design of Mal;eri ; i 

F. 	 Presen aot.i on: I.() .ru ,ps 

H E[. COMPREHENSIVE IN-ISEINVIC 1ETRAFNINNG PROGRAMS 

A. Overall phi osolqiy for dcpartmenltal training 

i. 	 ;i n:, , dan.new I-ee-hni cal information - the 
res I t.s (,f r,:s.;ear,,hh; debunk the notion of "re­
fresher' tunI fnn 

2. 	 Convteyinfl pr it .v directives and plans from the 
011 11 |;IitF 

3. 	 Conveying f'ie.ld euOridiL.ions and responses to the 
cent.er 

}1. 	 Plannino' a ri'tai ir, I'rogram 

I .	 Set;(; itj~ ~ i; :.].y 

2. 	 Choosing the -oppropriate level.s 

3. 	 Trainintg the !..rainers 

C. 	 Preparing a Training Course 

1. 	 Assessing the ,;haiacteristis of the target group 

2. 	 Organizing th material 

3. 	 Choosing the venue 

4. 	 Pre.-planning aind testing the material 

5. 	 Test ing 

a. 	 The materia]
b. 	 The student.s 
c. 	 The inst.mrci'lors 

I V. PFROGRAM PIANNf[N(, :IX:I: IITION, AND IiVAIATION 

A. 	 Plannin-w l,>.: I 'Prop; m,.; 

1. Imp rl',ncte o pr0i g u.m p1 nn i ng
 

2.. gThra t.c v: pi:,rwogiaml anni
i e .	 ,.1 ng. 

3. Idci:Lti f , iir! ?if 1,,('i antd muldiIvabte oh.JFe-:ives 

BEST AVAILABLE DOCUMENT 
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4. Type,- of pt,::'r',trp:; ani] ao: i.vitie:n 

5. lInportlanoc; of iii tegrat,ed acni vjitiesj. 

6. Program evaiml,ion 

B. Obtaining UFAeful Pltilb.[.ic Information 

1. Benet'its ar'id ti'-::; of! ub.io participation 

2. Barri,'r.: to .:ici pat ioni il 


Proe[)'.:;:l 0£iJ P~l, I!i: i'! V)!l l lL
 

3'. O n e),1.1 irt1-is;
 

5. Colf I i cL I lo-.il; 

6. L.ead ri"-shi p st.y I 

C. [nstruIt; iM 

1. Styl(es of ins. Lr',ution and learning 

2. Inst;r.otio.nalI. ojbjeooives 

3. Charac.t-er nd i "ic;:i ]ities,oC i+once, and instructional 
mater i al s 

4. Ins t, rctiona] tcbni qucs 

5. Fnul;rncati).': ofl',Ut)tLain knowledge or facilitator? 

6. Refe'ence ma t.e. i a.l s 

D. Programl ;,raluiatiOn1 

1. Defining, standard for success 

2. Objetiv,*-ba.ei evaluation 

3. Experimental modiel 

4. Advisory evaliialion 

5. Bias 

6. Eva]uating thu; e;va]uation 

7. Using t;he Valutlion or progfrai decisions 

I'. Introduco A Case Reilyevant to Farm and EnergyFoI'es try :xYtens i.,ri 

BtST AVAILABLE DOCIMENT 

http:Objetiv,*-ba.ei
http:Pltilb.[.ic
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S Y 1, L. A BI U S
 

RESOUR11;lCE ,CONOM I CS
 

I. 	 INTRODUCTION 

A. 	 D)evelopirig tno. course tit.le 

1. 	 Ecoioin i.cs. 

u. 	 )efiIi I ion 
b. 	 Br-anhche 

I ) Mi ro.-e conori es 
2) Mac ro-ecooII iIs 
3) We'I fire ecorioi.i cs 

2. 	 Resources 

a. )efi I.i I ion 
b. 	 Attributes of resources 

] ) COuunt t.y 
2) Quality
 
3) SIlacc 
4) T iiI e 

C. 	 Typos of' resources 
1) Stock 
2) FI ow 
3) Hrewable 

4.) N )I ..re11w a l)1e 
d. Forest. resources 

B. 	 Course overview 

Ir. 	 THE ROLE OF ECONOMICS IN RFSOURCE MANAGEMENT 

A. 	 Instit. utioria ojOctives a.id perspectives 

1. 	 Profit maximization 

2. 	 Welfare imiximizia, i on 

3. 	 Other 

C.cost IIIill imiz l,. ion 
b. 	 Cost eflfctiveness 
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B. 	 Management environments and constraints
 

1. 	 Overviow sof" constraint:s 

2. Maximization or 	minimization subject to constraint 

C. Economics a; a 	 tool for dec:ision making 

D. 	 Economics as an input to the decision-naking process 

E. 	 Eff:icie(ncy, equity, and the distr:ibution of benefits a i 
os Ls 

1I1. 	REFVIEW OF MARKEIET FACTORS 

A. 	 Co nsumers and market demand
 

B. 	 Pt :)ducers find Ititirhet.o Supply 

C. 	 Demand/supply interaction and market equilibrium
 

IV. CAPITAL THEORY: 	INTEITEMPORA, PROD)IUCTION AND CONSUMPTION 

A. nvesLment decisions
 

1. 	 Privatc decis ions 

2. 	 Public (ICC is ions 

B. 	 The :int.erest (discount) rate
 

1. 	 Compnents of the interest rate
 

2. 	 Interest. rates for the privaLe sector
 

for tIhe public sector
3. 	 Interest rates 

Effect of interest rates on conservation4. 


C. 	 [Interes t concepts, 

1. 	 Siml[e ver"us comipounrd int.erest. 

2. 	 Time line€:s
 

3. 	 ,nd of year convCnti°onl 

D. Ba'sic interest 	formulae
 

BEST AVAILABLE DOCUMENT 
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I1, 	 S i g1e payieln I .,
 

Hl. Coilpolild int.er-esL lormulht
 
b. 	 DiscounL [orallula 
C. 	 UhLe ol' iii. eros , arid I. ime period
d. 	 Rule or' '2­

2. 	 Ser.i es 0" If' iyI'elIs 

a. 	 r'ri na t ing sIeries 
]) FUt.it p- vvIuc of a terminating annual series 
2) Pror sonL va]ue of a terminating annual 

sell I (I 
3) Fit t.u' ! value of a terminating periodic 

S4r i 1!t. 

4) 	 l'P:seri vol ue (f* a terminating periodic 
8e1,I1 	 ( 

b 	 Ierpe-imaa scries 
.1) Presient. Vallue of iiperpet.ual1 annual series 
2) Presetl vlue of a perpetual periodic 

c. 	 Sinking fund formula 
d. 	 Ins Liii 11i0 11t iiym(ViIt ('aipital recovery) fornu]l a 
e. 	 Anor I I.zai. on schedules 

3. 	 Nominti] versils (ffect.ive in terest. rates 

and ount4. 	 Add--on di.,.-, rates 

5. 	 Decision .ree f'or compound interest. formulae 

E. 	 Decision criteria 

1. 	 Conventionali d(ecOision rules 

a. Payback period 
b. The penic profL I mehod 
c. The overage profit method 
d. The simlit!) r ide of' tl.urn 

2. 	 Compound Inli'mst Lechliniques
 

Li. NOI. pre't' VII lie
 

b .	 [Iternali i rate of return 
c. Composi I.e rila. (f 'cl urn 
d. 	 IIene f i t - c,:s ratio 

e. Equal amlllila] equi i l n I. 

3. 	 Coniparison o' Idecision criLeria result-

E4 Analyzing ii sing]e project
 
ti, AilyIA i tillmul t i 1) le projects
 

8ESIhVA,|UPBLE DOCUMEN I
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F. 	 Financial versus econoinIc unalysis
 

]. Fl iial] lalia]ysis denlod
 

2. 	 E~conoi ic: analnysis defined 

G. 	 ]ncorporat..ing risic aind uncertainty 

1. 	 Decision il;in g withi isik 

ml 	 ng twl2. 	 Iec:i s.i niiak th uinc:ertaai nty 

3. 	 Sensitivity analysis 

V. 	 VALUATION OF FOREST LAN) AND TIMIE? 

A. 	 Stuipage valuation
 

.. Market colparli son teciri iquo
 

2. 	 Incomne value technique 

3. 	 Ca.i tillat. ing the uiir-Lin and stumpage value 

4. 	 Adjusting for inflation and price appreciation
 

a. Inf11 lat.;i on 
1) . R. alI versus curreInt, cash floIws 
c . Diffen'cvtiala ice changes 

B. 	 Determ.inat. ion of f'inanc.il!ic t .on ag e 

1. 	 Money yield tables 

2. 	 F.inancial roat.ion age 

a. Single 'oLa tiOln 
b. 	 [lu lt.ip l o I a t :i Ois 
C. lic i ng spelc ies-; 

31. 	 Complia i s.;un tv i 1.1 o I ble ro t,i t 1-i l ages 

a. blax iiimi x'.at. o ii of iiiean annua i n ci'renc In 
I). MLaxiliii Z 1. Ciol j h. ol og.ical iaturit ty 

4. 	 IncromenLaIa or lmargiinaIl analysis of' existing stands 

C. 	 ForesL. land val uat, ion 

1. .	 Land exp)OC Lat ion Val ne 
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2. 	 Land and Limber vnlue 

3. 	 Land val uOt ii wi Ili tineven.-.ged management 

D. 	 Taxation 

I. 	 Types of t.itx,il i on 

a . Ii1colm;e
b. ,)x c: i --;c 
c. 	 rolfres.s;i ' 

d. 'roport i od I 
e. Iegress i v­

2. 	 Ca:l . I fttt n gIi Iiii al), I ties 

3. 	 Effects or La.cxs on forestry investments 

VI. 	 MULTIPLE ISi: MANAGEMiNT. 

A. 	 An economic" mode. o'l' multi, le usic ­

ii. 	 Current alpproac:el lo quar, t:italt irye iiotiel ing of multiple 

us(! 

in tVii. I P anning developing uiftrfis 

A. Determlin ing of pl1;zl objectives
 

i1. Formu]tion of pIlans and projects
 

C. 	 Simple bu(lgeting Up, fr'oa(Ch to benefit-cost and basis for 
farm decision ,ahing 

I). 	 History of economicZ planning in Pakistan 

E. 	 Evaluat.ion of the Iorcst;y sector of past national plans 

'BESr1
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Milking-!.Pr.: i)'if)!d cs (:t,-:as. W. I. Sinders Co. , Phi lade lh it.a 

(ut1l. er, John E. and Harry !,. hlaney, J r. 1.984. EssenLials of Fores L
iVesiient. A..i.lyn s. ()I'tioJn St lt, iniversity Bookstore, Cor 

vl IIis, O?. 

flii,, Akh tar laza Almed. 19114. .nLroduct.iolt t.o the Taxat. ion Syst.ila

of' Pkist.n. Book Trat vr; , Lahore, Punjab. 

1984. . on .Luschner, William A. Itro.dr. (1..or(t.stiMesoulei­ -
agement. John Wiley and Sons, New York.
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Natural Resource __ild Entviro 
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 A Guide for
 

ouar .and...Projc , o,,,,.t .to..te erivation and Appj i.ca. 
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Working Paper No. 239) I.iLernat iona I Bank for Reconstruct ion 
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S Y 1 L A B U S
 

RESOURCE POLICY AND LAW
 

PART I: RESOURCE POLICY
 

I. INTRODUCTION
 

A. 	 Definition of policy: A course of action, consistent
 

over time, followed by an actor or set of actors in
 

dealing with a problem or matter of eoncern 

B. 	 Levels of forest policy 

1. 	 Legislation
 

2. 	 Rules and regulations
 

3. 	 National plans
 

a. 	 Five year plans
 
b. 	 Plans of other durations 

4. 	 Departmental directives
 

5. 	 Informal structures
 

C. Relevance of policy to the professional forester 

1. 	 Mandates and guidelines for management 

2. 	 Constraints for management 

3. 	 Relevance of non-forest policies 

a. 	 Policies regarding other natural resources,
 

for example: 
1) Agricultural pol icies 
2) Mineral policies, 

b. 	 Policies regarding social and/or economic
 

object:ives, for cxuiple: 
1) Energy policies 

2) Economic growt.h and development policies 
3) Import/export policies 
4) Transportation policies 

5) Monetary and fiscal policies 
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D. Philosophi(cal appra -ches to policy formulation 

1. Insti tutionalis;m 

2. Elitism, 

3. I n1cr'IctiOtII ii :111 

4. Group theory
 

5. lUtioiII I i sim
 

H Approaches to Ieach.rig policy
 

1. Historical npproich-- involves an instructional 
sequence ill which the (.voluLion of forestry and 
fores, pol icy is d(e ica .(d. This approach is 
defined by chrotiology and the highlights of 
Major deve()lopm(l) .. event.s 

2. ComparatLive ppronc(:h -- (:ontrasts the policy 
strucl ure of Pakistan o that. of other countries 
or conLrasts the .) olicy :tructure of one province 
withLaiot.her 

.nalyl,ic l i app'roach- ut.ilizes information on the 
econiomIii c, political, and conservation rationale for 
fores I. itinageient actions and decisions. This 
approach teaches the student to analyze processes 
arid to relate Ihiese lro(esses to forestry 

4. Case study approach - events and forces which 
shape issues are st udied. This approach is 
commonly used in combination with one of the
 
other ipproaches 
to i Ilus. n l e cause find effect 
re lai.onshis) 

5. Course atppron(ch all approaches will be used, 
but the ;nv.lyL.icill I,pptroach is emphasized. 

IIl.R STAGES OF' TIlE POLIY R'iOCESS AND PO LICY INSTITUTIONS 

A. Problem identificintion-the list of problems requiring 

1. I'rol'(,;s ;i(nal Ij ic i lgen(:llan
 

a. National
 
b. Provixicial B 

BEST AVAILABLE DOCUMENT 
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2. 	 Forn uliaLion of' Ihe genda in Pakistan 

a. 	 Role of, elected ofi ci ls/bodies 
b. 	 |o'le (if gov(-n1I' Cicni . agen(:I s 
C. 	 iole of c itizns 

li. 	 Policy tolin u ilt lit 

]. 	 l(ent.i fying tki ernative cour e;Cs of action in 
resolving Llw!, p'roblems Lhat have been placed on 
tle policy iffge itli 

2. 	 Examining 1hw- m(riLs and demerits of each 
n .1 .e r"nt I i v u 

3. 	 Kno wing clieneie 

i. 	 'iscail consequences 
b. 	 Economic Mna lysis 
c. 	 Adcin nisl', ntI .-selu ion of' appropriate 

ugenc iefi 
C. 	 Adopting policy: Some specifics on how formulated 

policies are adopled 

1. 	 En uct,men t of I isIttion 

a. The legislative process in Pakistan 
1 ) Nti . 1it I
 

.) :Pov i.[w i a I
 
b. 	 Groups thtl influence legislation 

(Note: IJt.i t.he "Iron Triangle") 

2. 	 Enacting rules tnd regulations 

3. 	 Adopting national plans 

4. 	 Promulgating deparl.ienlal (lirect ives 

D. 	Policy implementation 

1. 	 Enforce-iient. o' Ihe adopt.ed policy 

a. 	 Iegislat ive responsibilities 
b. lespons .i1i Iil I .Cs of prov i ci al governments 
(. Iospollsi1lIii.es of fores try departments 
d. 	 Ite-lpons iIii e.:s of the jtidi ciaI system 

2. 	 Agency i itLe rat I.i ons 

I. 	 Coril'li tLs 
b .	 . 1 ur i s d i c . o tiS 

g s' Lrg 

http:Iospollsi1lIii.es
http:adopt.ed
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3,I 	 a. 'i'laeF u nld i tiff Pi Ve ii,, P11 

) I) is ri1, 11. i oil or Lirg1otIs by yuir an(l 
I'tOv ill c.: 

2) ) i i l i I i i1!1. Ih(: t .Is 1.tl to1.t iajljo', LiIIf. 
Divi.; lol level 

b Sut Lirig -ot.uit I P'rov iaci ti I targets 
c. 	 'I'he F(e(l(: ; I tazad Irov in(i a]I budge L )r'ocess 

I) I?Ci t u (I ts1a if, 
2d) 	 Deve I oIpweii I budgets 

d. 	 S 1 r iz i fil thI e I inl(ilg(.es between iolicy 
intd Lit(h()[hnoalin g and tJll(in process 

E'' 	 Pol i :y In(o 11i .o 1.i ng lin d e v i\, ll l|.o 

1. 	 Determaiine it' Ilit 1 lw(:Le(I policy option is being 

.imp I e.men Led 

It. 	 PJl i Ji i Ilm (Idleveo ilmeunt agernc(ies 
1) Fiscal I irge s 
2) Plays ica I t-1argetI s 

b. 	 l 'lso rce mob i I i . IL i onl 
I ) 	 | j)lIl' I mll I 

a1) tllipowel" - auihor'ized posts to be fil Ied 
b) lhiidgcILs roleajed 
C) FItlifill(:Mu l Im(id la(:i ities in pliace 

') Coor4li naL ion 

2. 	 DeLte r ,i rae .1f (lI sel ct-. :d policy option is 
acLua Illy res Iving the ident i fLed prob [emD 

a. 	 Iii .--)hys i : I indi110(lors 
b. 	 Soci o-ecooimu i c indicuctors 

3. 	 Evalualing sahotil i id i( ate 

a. 	 Pr og res s
b. 	 i0o tL' (mlec:hs 

c. 	 Need I-c- crsefot" it corcr ct ion 
d. Need to md i f'y (.Iae. se] ec Led opt. ion 

. [ FO.IE'ST POLICY STATEllMEN'TS AND TlIlMlI IMPLEMENTATION 

A. 	 Forest. Poli cy res('lil ions and dir c, ivcs and tihe rive 
year 	pliius
 

Forus I o 1 i c'/ I i )11 of I 94 

BEST 	AVAILABLE DOcUa,, -t 

http:inl(ilg(.es
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2. 1ores I 1o) icy rt,.o Iitt i oit of I? Nov(mber 1955 

3. [mplmeniat. tt 'ori.-:Lry development: programsion IoU 
(ul'in| if I. i Y i 1 e eyv l' )1 ni (1955--.1960)I.-; 

4. 	 Directive oit Ios 1. pol i.:y of 1962 - Minister of 

Agr'ici I ur'e (I x. i -; I till Io t cr no. F. 4--30/62 

5. 	 iulple ,tL u'.li.ohll ' *{ O s t ry l(lv( I pntenL I prog'tln 
durin{ I lI seoit I' ive yettr ) Ial ( 1960 -.1965) 

-
G. 	 Po I i y ,1I' Ic i V it wi L ol r t( d( 111ll gIci lelle 1) o 1962 

7. 	 Puo I i #i(i L I i ll jlti itic-l(5t t f '1962 

tI, 	 1'11ple ttll.tht 1" 1*oltI'or tx y dv(oopment: program during 
Lhe t.hir'd Iiv(! y.mi pl i (1!965 1970) 

,y r' i ran it f.it 	 o 

Imp i (Itv c-Lo pinieiit ram di r i I) 
I I c iti I It I'i %. (! itiit 1 1) 1It1 

9. ] (i 1 itL it I 'o)rO; L 'y 	 n ) o)Irog 

ll1,i (r rL of' 97210. 	Na L i oim I ('oires onil L.Iec po) 9 

1 	 . D)ec i si oils of time cOilicl i .1off :O flOl!o ill (L( I-eStS 

July 1975 

12. 	 11111) ]-Iient t.A oil , 'ores try (levelopment i)ro rfiln tifiClur 
the fifth five ye;itt plai 

1 :3. Prov is i (tis o f" t lInt a (i o, l al ri ci I . i lil I lpo11 cy o* 
1980 with re(.sljec:l. Lo w l(1lun (s 

14. 	 Forcst ry (i0~eI llilll. (loi iinn|mi t.du sixtit five year
pIlln ( 19133 - IM)H 

!1. Li nkmges 1r(IAwOOn [he poli(:ies an (. he plans
 

c(. 'rrendsal impl ici: It j(nw 


IV. TiH: IMPACT OF ,OUII,:ST 1i,:t;INLAT ION ON IOREST'POLICY 

A. Legis Intimi ti pIrol. e Lioll of' i ).at.e lands. l'or 	 ownied 

1. 	 J1l(i;i;I lot'e i( of,Fn ;I . 1927 

2. NWFP iiburtt ,or,-!,t AcI. ofr 1936
 

!1. Pow0.rs I o hlilt I o I (r provel I.
i'il I ,11c. c Ctrr1": -; i t.( 
(deLerior l ion ill p iv't e ly oWIlUl foIroisI or Was 101o[mids 

BEST AV/-AILABLE DOCU ENT 
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1. 'unjabiLand P'eservat ion (Chaos) Act of 1900
 

2. Pakj,;I laxi Forv t. Act. of 1927 

3 . fllzur Manageient of" Wastelands (Guzura) Rules 
ifl I !J~iO) 

4. Ilu u ia ,'oe3 Il,Act o1 i9s; 

C. Protect ionor foesi'tsit. u the 'eques; t of owners 

D. Other leg is lat ioi 

1. Thu lH li sIhiiii ,l e ;I. cllvgulailo. o'i ; ion ]88O 

2. Gu'zn r' s ii le "r Itzitrn 

3. ( ni Iule; or" Ilxiwx II liail 

4. (JC a t. t t'espass; Act 

5. uhui lI liai'mi (M li'o.J Actl I" 1954 

6. Emporl. Diuty 11"Iis 

Irii , ?I)7. Sinid I Ii"lus 

i8. West. Puk!a tiildlife Protection Rules 

9. Punij bl, 11 lier'i:.:s Act.l of 1914 

E . Intez'acl. ion & nlo I r.:ValCe or Proviice-speci fic legislation 

V. ClI RENT ISSIUES IN lOUJ °S'OI ,ICY, 1/01 EXAMPLE: 

A. Farmur K enierg'y rores I .ry 

11 . rest. i IA t.(i I'F t. ;i (in 

C. Iiicrel Lihv iu(ler the control of the forest.li i g i r'et 

)1C oi. .Imiplor tince Io l wni'rCiiig pl)iji.s 

i",. The c oelipt o' it iiL iiie ci yield 

F. MNiI Ius I ii s e[;
 

w ejis i 1'ir 'rtl ivn iilu I eil. ion i'el'. I lin ii li)re( ,tUni1. 

Ii. P'OItI l'c11.1ll UQli. i (iol 

BEST AVAILABLE DOCUMENT 
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[. 	 Watershed management 

J. 	 Range management. 

K. 	 Educat ion and research 

L. 	 Creating a national park system 

PART I: RESOURCE LAW 

I . ] nt.ro(uction 

A. 	 Definition of law 

B. 	 The n(eed For ]aw 

C. 	 The basis of law 

D. 	 Appliicatl.ion of' law to natural resources 

ItI. GENERAL LEGAL NOMENCLATURE AND PROCESSES 

A. 	 Definition of common legal terms, for example: 

1. 	 Abatement, adverse possession, bail, (attlepound, 
cognizable and non- cogrnizal.e of'fences, collus:i on, 
compounding an orffence , confi'sc ation, confession, 
criminal breaiclh of' trust, crimina] misappropriation, 
criminal trespliss, easement, escheat, evidence,
 
forfei Lure, i"lr issj ion i i, L.er'ruption, leading 
question, mischJie f, mistake of fact, preemption,
 
recogpiz.nce, 'ean lIlius, r:ight. royal tree, 
salvage, search warrant, sei.zure, ser'v i tude, summary 

c asllllL reasure, warranLtrials, sunmo" sIummo;r i; e,, case, 
waif wood, wasteland. 

B. 	 Law of crimina] pro:.dure 

1. 	 The criminal courts and their powers 

2. 	 The classifica. ion of of'fences according to pro-­
cedure of law 

3. 	 Tri I method oi obt a.ining o. tenIdance o f' 
wi tness and re:orling evidIc,:e anid( examinati.oll 

of snt l:ic( r0('I. 	ExCCUI ion a ecove:ry of I'in(cs, 
appeal, appeaL revision, c:ont .opL 

C. 	 Law of evi(den(;e 



128
 

1. 	 Relevancy for vii .ness 

2. 	 Forest. inquiri,. -

D. 	 I.aw o" cw i' IIc2t.S 

aI .	 Ess' ut i a.Iv of1 1 II'J Co.ri i. ract 

2. 	 ProposI atcipt ance, acting by agent, power of 
L t.ol'Iiy fa(d i., t trilhul.tes, non-biridingl char c:tor of' 
agre.Mu1ILs 1nt)(I (:011 LtI :ts when Lhe subject of the. 

agreemen I is imm, i),a 	 or i.l gIlal, consi(leration 

3. 	 Tender effects of new agroe(ment on alteration 

E. 	 Property 

1. 	 Defini Lion 

2. 	 Cl ass i I'i (-it.i ,)n 

3. 	 Acqu is i Ljion o i'proper Ly 

4. 	 Possession of discontinuous rifhLts 

5. 	 JoinL ownership 

6. 	 P'ossession .ini hc case of co--proprie:ors 

7. 	 Being put out ol possess ion 

8 ., 	 C O 'IS e q'uIe(;I c o () [" p)o s s e s si o nT 

9. 	 Adverse )ossess ion 

10. Tritis hi:r of 1), j ' i Iy 

F. 	 1 ighIts a11d owners Iii ) 

] . Nature of ci wzt t:-:;-svj( rshiJ) 

2. 	 Serv ituIe-eatl.;ulgi I 

. 1 i Ih1 o f ::oi f,,i a(qlii si1. ion o f rights
 

"I'1. lxX i 11C I. ioM 0 1-,i )1,IhLs
 

5. 	 1)i -;1,i nc-Ii ;,: i I , cil riI- gll [ i, d owne:rshi I)--Ii mi t. uit ion 

13. 	 The [)i'i il l ,. Ih(W oxOx . lt , atid Lhe regulation of' 
var ial a .; , o.so r tI ig lLs 
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Ill. GOVERNMENT PIROPE1?TY AND ITS ACQIUISITION 

A. 	 Need - est.ates (or )ther properLy which are acquired oR 
huld by succo.siou to riglhts of former goveriment. 

B1. 	].and oC:CLt,, ,ict ro ads, railways, river beds and canal 
was t(l .lands 

C. 	 Land atcquir.ev 1'41 publ ic: purpos)e 

D. 	 Alluvial lands
 

R. 	 Cons. il, ligi ip:(r;i:itncnri, LF'orestI ,'staLes (Reserved 
Forsts) 

1 .	 l're I iinnr y :;h. s 

a. Cla1imI t( land 

). Claim to I i' forestI rights 

2. 	 Definition o( 'ighLs admitted according to their 
JintrIins~ic. J''iltl' e:c 

3. 	 CommuLaLio, et fores.3 rights
 

4. 	 Extension or .,clnimed righll; 

5. 	 Appeal ago i al.e;sel. lenmint officers
 

6. 	 Fiiial riotifi:l ; nonof L.hc forest demarcation 

F. 	 Constiut.ing olehu types of forest estates
 

1. 	Prot ected foj't;Is 

2. 	 Vil lage for stsi
 

t. Sect ion Rh,,' . siIRP'd forest 

4. u;'a a f 'orests 

ASPECS I N ,P1LPMIE ,PECIFI']C REGI LAT'I'IONS, 
AND) RULES 

IV. LIGAL, 'I OF ' NTING S ACTS, 

A. General
 

I. 	 Appl ic l.ion( ,!" I' c sla n p nal,:code to for e:st 
o CC'( 11 ,S 

BEST N4 1L 3LE O't!
 

http:atcquir.ev
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2. G ,nrijI pr'i wi 1) Ies of 'rL m in law re1I(t i 
i.n o frr i:n c:e:; 

3. The I e(;, I* I inc ip 1 s of' purnishment. 

B. Nutural I res(ti '<:, 

1. TIN! lakish,I, ,'oref;;I. A('J of 1927 

2. rhue tiH Fi;,r(-sL (1939)
HUZ.mi Act; 


t3. "'h; It- lt hi.'-;1iuI " es t. 1?ciouJ at ion (188()) 

4. Gtizaura }u I e:; of' |limira' 

5. GOtz rn 1u10 o;; ()f' I i 11)p i (i 

i'rO H' A(- .6. C; I. I e )in s 

7. Kohat 1.0avi'i C',.niulltci Act. (1954)
 

8. [lupot'l. Dut.Y i1 1es 

9. Sind (Galizing 1tPl s 

10. West, Palcitui, Wildlife Protection Rules
 

1 . i' ,i b IiBSTAtAriAs AclC (1914I) 

BEST AVAIL.ABLE DOCUMENT
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TEX'., AND REIFERENCES
 

Anon. "Forest Act., 197." I deal Publisher, Karachi 

"Four Ac1,.." 

Ayuz, Sahibzuda Muhm:,au. 19)75. 1ru'b0enIs..of jmplepl'enLa t--i on 
o .. For t.'o.. I .y.. A taI Forest T'nvenLory Project, 
For-est. D,.iputii.eneiI , Governiieilt. of North West Frontier, 
Peshawar. 

Greely, Wi lilain It. 195:1. lorest. polic...(y. Mini.stry of Food and
 
Agriculture. Gov-rnC 1* 1 en l'Ctk isLa.
 

Indian Forest. Service. 11). "Explanatory Notes on Forest
 
Law. " Compi led for lie Use of SLudents, Imperial For­
est. College, Delithrn )1,. Manager" Publication for Lhe
 
Government Press of Ijli a. New Delhi. 

Ministry of' Food nod Agriciii Lure. 1975. Forest Poli.cy_)ir-.
.octives_. Govrnmen il. of' Pih is tan, Is lamabad. 

es.. alki s L.an_.. . . nual. Volume I. Gov--Wes .rF 

ernmen t of Pakistan, Is Iamabad.
 

Musud-ul-Ilassan l(hain Sabri , S. 1985. Forest Acts. Civil and 
Criminal Law Pub 1.icat ions, Lahore. 

Sedjo, Roger A. 19./1 . Pr'(I o itgs of a Workshop on Forest 
Policy Educai.(.io. (Di)SCi ussion Paper D-117). Resources 
For the luture, Inc. , Washington, DC. 

RECOMMENDED 

Aiu.jad, Mohammad and Nadir Ilihn. 1981. le StatL. of' Forestr-y
i n I Pqk.isLa.. Pakis1,i ii Forest LInst itute, Peshawar. 

Anderson, James H. 19711. I'l i.c _.Po l i cy MaLc ing. Ri nehart & 
Winston, New York. 

lyo, Thomas E. 1981. lInde v's arid i .g. . 1.lc Polli..cy.. Prentice-­
flail., Inc., Englewool U lil CCs, NJ. 

lla ssar Ila)b:i). 19)'i(;. .'1il1 1 i , I'o I.icy. WIaji(l Alis, L:ihore. 

National Ptannii ug Gow, i:; ,xx. 1955. T.e First Five-Year Plan. 
Manag,..r of' (ov(erim,l-,I PI i (:iI.i(OilS. Gover nient of Pakhlist an, 
Ku ruich i. 

BEST.AVAJLArnF pr', , .'.
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. 1960. Th , .(secondiI.'iv .j--Year- Play. Manager of Govern­
ment Pub] i ca i iIs. (overriena t.of PaUisLan, Karachi. 

1965. The Third Fiv-Yc.r III Manager of Govern­.!Pla..'. 

mni t. 11ub] i (.t1 1iI4 . (() 11t 4lllii.(of Pakistan, Iarachi. 

1970. T..Lo._i . Government of 
P aJ- ki s Li, Is I amlllalI (I 

1975. 
 The Fift Five-Year Plan. Government of 
I'lI i s ,L , ls Il 1iI )ai(I. 

1980. The.(.._S.ixth. _F .yq.;Y.e.a!'_ Plan. Government of 
.'alkis Lan, Is] amab aI. 

S tel)lbi)n, ,E. P. 1921. 'The Forests, of [nda. John Lane The 
13(l(ley iead(I, ],Ld. I ,L nn . 

BEST A'VAIAl EDOCUMENT
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S Y L I, A B U S
 

PEST MANAGiMENT, IllE, ANIMAL DAMAGE, AND WEED CONTROL
 
(lPro tection "iCit)
 

I NSECTS. 

A. 	 The princil t] isects destroying forest trees il 
Pak is aon 

1 .	 Natura l 1'€orests 

2. 	 Mtan made forest plaitir|gs
 

a. 	 .Iiiswl. posts unique to plantations 
It. 	 Ip idemiolo()gy - Plontat:ions as environelnts 

for in .; -l. eplidetlmeics 

B. 	 The major w;ohd destroying insects in Pakistan
 

C. 	 Diagnostic: mehotdlh i logy 

1. 	 Identit'ificat ion of important insect pests 

2. 	 ,:vidcti;e of' insect pr on)V(hlt. t 

H. Direct
 
). Indi re (.t
 

D. 	 The use of insecticides in insect control
 

1. 	 'ypes ci! ins;ect:ic:ide 

". 	 Tile (:hermical composition of insecticides 
b . T h e( n~ai tr' r" ins e;cti c:ide im patct oil 

p red a Iitory insect p05 Ie;.: 

2. 	 -Il' Ivi r'ili(:IiI a I impiiacs.; o insect icide.s 

H. I lpllts: nII a1111 
ih. l: e. dlo me t uiIm p~lNa o nl w i [ldli f' un d ic makllt
J ;
 

V, 	 I lpllt S (ll noll-torgeI. insects 

H. 	 Me(thods of iI11 ic(aI Iion
 

I.	 spray Ig*I 

h. 	 Hl;nd uy 'y
ip Cr1. 
b,. MtiI."iz'(( Hprny Lng
 

CAovio U Iprily inhgu
 

BEST
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2. Dusting
 

3. PoisoJn bolil.
 

F. The use of biolo i(I controls
 

I . [II LI ducel lprtu n ors, 

2. Sex MrsLcLt antis
 

3. S terile mal e(;
es 


4. Silvicul Lur'il c'ontrols
 

5. Gene1i.(: contls.
 

6. Meelaan i.cai 'onIro Is
 

a. (oI leL ion
 
b. 'r'a)s
 

G. The use or f.re iil I)redaLory insect control 

1. DesLroying iafented Iimterial
 

2. Modifyintg 
tIe ilisect environmlnaen t.
 

I r PLANT PATHOGINS 

A. The p'ju c ilptI F'alilagi des troy ing forest. Lreas in Pakint 

I. Nu.Iura 1 Cors I. ;u 


2. nn mu de Wn'est ip tr, ipngs 

t(€oJ
U1. Iin L'.- n lil Lo Dp Lult.Lions 
b. Eldmiolot( y lP1 nflfAtio, us environxments
 

ror (]i u;s e tpiem(l(aics
 

H. The mujor wood do:s'yianf w'uagni in PakisLun
 

C. Dumugig bauuLeira, nud viruse:
 

). MoLl WII;
 

1:. )JtagIa"us;l ic n m aeLI'
logy
 

I. ldenLiicd Li oa or important plant pathogens
 

2. E,',iHlemio) uny I'l for
us
nl il.i otis its nvironmients 

BEST AVAILABLE DOCUMEW,.­
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insect in [es tLat w
 

:1. The t (re t.e li F:prcobl em
 

F. 	 The use of jesLi id,: in disease control. 

I. 	 Types t) f pvsN i ( i d. 

a. 	 The cheric, I t:oipos i tion of pesticides
b. 	 The lature1; oF" IesI.ci de i,,pict. Oil predatory 

plant pp hooils 

2. 	 Methods (f" pp I i Ia I i oII 

a. 	 Soil steri [ iza:ion 
b. 	 St.llIJ p sl : ilim tL, ion 
C. i)IL' 1 r(,C .,rvu ,I)f)iicuLLion 

G. The use of pt se::n'VuI i\,(e; inl tLaii an1ld decay control 

ill 1 INTEGRATI) PE'ST NANAGEMI,'IT 

A. 	 InLernctions belweon insect and disease agents 

I. 	 Key factors capabl e1 of' damaging forests and reducing yield 

C. 	 Legislalive controI arnd 	 pl ani quarant, ine methods 

D. 	 Ielationship. of pes1. .mntrol. to forest ,management 

V. ANIMAI, DAMAGE 

A. 	 Tie princi pal anm1l1nls causing damage to ftarmn forestsI in 
Pakistan 

] .	 Wildlife 

2. Domestic animals
 

B1. The natLure of" anilml (lamue(e
 

1.DestIr'uction of' huir k 

2.s l1u. rUc:I i oili oI C-olI S 

3. 	 Soi I oltfilio,, 

/4. 	lxt:es; i V(' 1)1"ow:: i if 
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C. Methods oI damage control 

1. EX,l usion 

U. Fences
b. 1)j t cIl~e-s 

2. Repe I lenl:s 

3. Phly;ical protec-tion 

4. Toxic chemicals 

V. FIRE DAMAGEI 

A. Causes o r forest fire 

I . Na I urinl 

2. Matt caused 

a. Acciden iilu 

b. Using fire is a farm toolC. Fire t re;sp, ss 

B. Fire ecology 

1. Synecology and aulecology of dominant species in 
forest and rungeland habitats 

2. Impact of fire on vegetation succession 

3. Eff'ects of fire on soil, nutrient cycling and forest 
(IC'e opmen t 

C. The role of fire in the forest 

1. Natural role 
2. Prescribed burning as a silvicultural and hazard 

rediu Lion tool 

D. Forest 'i re winIangeneui . 

1. The nature of ignition and combustion 
2. Evalui .ion of ',rest fuels and fuel inventory 

a. QuanLiI.y 
b . Oumit i Ly 

3. lnvironmenl.il .ini']uences upon fire vulnerability 

JUL DOCjjtp j,. 

http:lnvironmenl.il
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4. 	Fire prediction technology
 

5. 	Fire suppressio techniques
 

6. 	The economic consequences of failure to manage fire
 

V1. WEEDS
 

A. 	The nature of forest weed damage
 

1. Competition with seedlings
 

2.- Competition with planting stock
 

3. 	Competition with standing trees
 

B. 	Damaging weeds in Pakistan forest plantings
 

1. 	Weed ecology
 

Weed geography
 

C. 	Forest Weed control
 

1. 	Mechanical
 

2. 	Chemical
 

The chemical nature of herbicides
a. 

b. 	Methods of applying herbicides
 
c. 	 Environmental impacts of herbicides 

VIII. FOREST' PROTECTION ECONOMICS
 

A. 	The manugeriul objectives of protection
 

and stands
1. 	Prevention of physical loss of trees 


2. 	Prevention of reduction in growth
 

or reduction in
3. 	Prevention of loss of product 

product quality
 

Enhancement of stand establishment
4. 


11. 	 Assessing the financial value of loss 

I. 	Investment in forest or product
 

2. 	 Market value of forest or product 
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C. Cost of protcI.inr ugainst and control of damaging 
agents 

1). Cos.-b o'.. n ys s 



TEXTS AND REFERENCES
 

Gruham, S. A. and le. B. ]KnighL . , Principles of Forest. 
Ell t. -momlogy.. McGraw-Hill , N.Y. 

Walker, J. C. . Forest Pathology. McGraw-Hill, N.Y. 
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S Y I L A BI I S 

STATISTICAL METHODS IN FORESTRY
 

I. INTRODUCTION 

This course is designed to provide an introduction to 
mathemciatica]ly based quantitative methods used to analyze 
F)reslry dala nn( experi m ntis, to present forest in-
Formation, and Lo create forestry analytical models. It 
in: Iudcs a preselatio. . o 1 the metlhod; ()f statlisti cal 
analys is inc ludinIg descriptive 5LatisIics prolbability theory 
and1 (t)heloc cept:() I Il. y dist ri butions measures ofpi 
CLII Lra[ Lendnrcy and di spersion, corre]ation and regression,
snip ling t ecl-:h i ntie ., he des.i gn e lestts ofor txperiments aind 

s:i g" irIicance. 

ITY.[1. PRlOB L 1' '' THEIORY 

A. Basic concepts 

1. The idea of randomness
 

2. The universe and the sample
 

3. Thic )roba)i 1 i .y of' an event
 

Bi. Prolbabi lily theorems
 

1. Addition theorem 

2. Multiplication theorem
 

3. Co)ndlitlional] the:orem
 

C. Descriptive :.-duistics 

1. Iiscretl.e nih .1cont.inuous ldata 

2. 'r'quency distribuLions 

ve. F
3. Cu li y 're(quency distributiors 

I. ai'o.;rus of cent traltenidetncy; mean, mode, medi nt 
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5. 	 Mets f ranrtge, I.Landardsure-so, dimpot;,;iorn; ,.; deviaLt.ion 

6. 	 Tie varialnce :i: ,i miasure of (is)ersion 

rezt.' ipro b ab i I iI)1). l)J c- e 	 tli:;t-r'ilI)uu ,ionls 

ulh- Iw.ti ( II I. htytpot j,,iuo r {L[-Lr'ilbut.ion 

Ii. 	 Fac I o z It.1:; 
b. 	Conmi LUA I. i Ols 

i!e 	 cd. 	 T'he ,rtr or hypergeomei d.isiiution 
U. 	 The c-(Lnio' ( theor hypergnomLtric
 
f". l',nm,poi ; frot r' .I.ry
 

2 .	 Tlhu bino(miutl dlis riblli.on
 

t. 'Thie b i11(1t1ink theli iii Liriion, :scope, apl/icttions 
hinomi 


hypcigeom:e)l(.v:ic:
 
b. 	 lh i l as: an ntproximation to the 

C .	 '[hu Itor'lm or I ,, hwoi minl 
d. 	 'I'll(:
t', l t ioi ur L]ih i).Inu)mlli ul. 'i 1.ri hUt. i on 
V. 	 IXdi.mpIuI'; )r I' I)iromial lisLribtuLion f'romii forstry
 

3. 	 'TheV ( i (li,;Iiisib"L Ii o)l 

a. 'T'he Poison; dlni'i t. ion, scope, application 
b). Thie Po)i ss oi us tan aipproxima111 tio Lo t.( h invm in Ihe 
C . Cuml [ Ivi y Io t-;i o Iit Iom; Lob I.meu andjiaoiln 


(. 	 The form . h(e Poisson dli ribut. ionn 

0. '['he equatl:onor" Lilt Poissoni distri)ution 
A". lxtiplm I :;, " P'v dJs. r'i huL.. On froim l- .lr.vw Ihli1 .sson 


E. 	Continuous probab ii.i dy ionsdiir'iut 

ret(LangIn r l.it
1. 	 Tihe l d(l i b"'i) 


2. 	 ''lhe OXjo)nienL it l ,li';I.ribut iofl 

H. 	 The equ L on ortLhe expoien ttjul din.LrihuL.1 on 
b. 	 The rirm or1 Lhis exponfentil. ,dSLri.Ibuti)n1 
C. 	 l'xttmiil, II - t rf lt, (.ltxlou l|. itfl (,.'r'J )111. Jon 'roit 

ro ren,try 

3, 	 'Tihe noralzi distriiitI ibon 

1el i" ,tt, :;' t,
a .	 on ad aiti p' icuit .li:ou 
I. 	ThtO U lltuliotn a d fu m 1 Lhe :ior'mtul din;LiibuL,i(un 
C. 	 ''tilt I U K curveor Lirmilt 

d. 	 Tfli DiO IiiuiI dil r[ ib" iii t " s n" "pprnix iul io ofrl 

ILie b'It i I iul 

http:riblli.on
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I[. INFERIENTAL STATE[I,'r CS 

A. Pnrametc erer I. i han Li on
 

B.' ) isLriluLio" of ;aimpl c means
 

C. 	 S taLi'; ..iscaloerrors and Ilyl)oLhesis test..ing
 

I. Type I erro's-reject when true 

IV. CORRIEL,ATION AND UI,'IESS ION 

A. ScaLLer 	di agruamt 

B .	 The mel.hod of Jv(Msl. squares 

C. Li near 	rugres Jion
 

H. 	 Non.--.in i r regess'055 ion mode];; 

E. 	 Multiple regress ion
 

F. 	 Corre: a Iion
 

G .	 Tesl.s or sigrnific nae and goodness of i. 

V. STATISTICAL, CONTROL
 

A. nLaL cri:s of sluL.isticul variaLion
 

B. 	 S.tndy state p)nl.l.erns of vaviutlion 

d ~Ile of i oiC .	 Nonja r staI~b( pJlle I(.1 1 VuriX*atI 

D3. 	 Conlti l ch:aurts as grahllical LesLs of significunce 

]. (u""i. rol chaILs for vuriabi s 

2. 	 'ont rul a:Iirl.a ; for aat l~i.l)utes 

i ng a es s 

,i. :e .O I. h s in forestry 

3. I),rnlchaa'cLeais. of coiL.ro] chrLt 

'11 ,. of oilro[ .rL 


VI . ACCEP''IANCIE HAMP 1,1 NC1 

http:Non.--.in
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A. Types of samples 

1 . Sys tema .. i c 

2. Ranocm 

3. S tU' tirliedi
 

B. Acceptance sampling plans
 

1. Opera t.ing characterist.i c curves of sampling ptatns 

2. Ac:ceplt:ince ;ampl. ing by attributes 

U. Sinl e.t :-amnpl:irg
 
b. Double natmp ing
 

. I. i siC. SeqC vuLj s m1'lni ng 

C. Acceptance saimpl ing by variables
 

VII. EXPE1IM1,NTAL I)ESIGN
 

A. Randomized block experiments
 

B. Latin square experiments
 

C. Factorial exper iments
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 W. and 11. S. Cochran '980. Statistica1 Methods. 71h
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! I....ngi ri g. John Wiley and Sorts. , N. Y. 

Freund, J. E. 1962. MaLhematcal Statistics. Prentice Hall, N. Y. 
Spi egel , M. R. 196 1 . lheory rid Problems ofStatstcs Schrammn's 
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Freas, Frank. l.-.ent!ry.S.tat istics for Forests. USDA Forest Service 

Iandbook No. 
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SYLLABUS 

BIOMETRY
 

hOe following Imodu]e should be added to the exisTng cour.e" 

. EVALUJATIO O'0I WIf0fE TRE1,E BTOMASS 

A. Wlit.hin orfTani:;m mensriurnftion relat, oriships 

J.. I'()()t,/:1h,),) h P A 1,i. .).S 

2. b)lh/dimit.01r o:f crown ratios 

3. ).'h/.,I..[ heighh rat; ios 

B. lb :e o I'a II netr ic eclut. i on s 

1. P,,rm of .Vli i a allometric equations 

2 . I'ar1ab)>] :i ,: ,0,tIttCns 

3. II,,"a i Lbii , equation.s
 

4. ]Exponeni.ia1 equations 

b. F'o)wevL o2Cvltl;i(-)ns
 

C. Convom'S. i()or of volume to ma"m
 

].. ;-ecifie .:,rl'avi tv of WOOd
 

V. ''lo geui.,ral wei ght,/d~n.-:j(;y ro]ationship 

( IfH/ 100) (() ((2.,13) 

Whoro: 

W - Weig.hit 1l a c-uhic: foot of wood in ounces , - Si l,. i, ;n (e U'po oven dry umse 
(i ' ~ 'a o.If~ 

1). ( ] c i a'I.1 i 1i l i i pr,; for w oo(/ 

1,3. (1.fi,, ; I.].I 1.,i. er LJ.a Ihi o.)1. I su ed to es ; imat;e I i IIIa sfo- lieI] esI.t..i1ru, t O-r.upurposes 

I F.T AVAILABLE DOCUMENT 
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I 

2. 

Bark 

Bark 

in 

in 

:.;fem 

brarihes 

3. Wood in sltaei 

41 Wood in bnanch.:e. 

a. 

b. 
I,iv( , 

)ead 
) .an,:h 

lranch e.; 

Fol bag' 
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DelBd I, 1). S. 1975. "Short-rotati on Culture o:f Hardwoods in the
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Iowa Stat;e m 
3: 345--352. 
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I- y ,r PIow)'.ity .


Keays, ,I.L,. 19/5. Biomass of Forest Residue. AICIIE Symposium 
Services 71. 14i6 , 10-21. 
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A P P~ K N D) I X I 

WOR~KSHOPS AND WORKTNG GRZOUPS3 

P1lann i ng and revi ew workw;hops , nha ired by the D~irectorGene ral1 ofPa~k is tan IT cest II sF. . Li L (PQi) weu held on April 13thWa rd May 71- h . Bothi we v V: )ps we ro a ttiended byI I1 st;a ff, ej'rc:;enL:a ;i ve; of1 Wio Foretry PlIaning~: am I)Deelo~pme~nt Pro*joeT; lrdlbi ealIAss isao Y1~r' andI ilmcam i 111Jevollu'ielitLD T1ernsec7iomi mreetIing was~ ;nF risiso b y Ltiu 
'I 

iDopuby~ I nspenr oneaa o-' 

'lhi' mnmboi~lrs ort IN8orh iiur G(rouni. wrn? n~amned by thie D)i recd.-,Geneal of iIF r. 'Iho L~i4 m Gro2 '~Ips wor 1Or',l LI) pr~ovide 11)11imi:,1r t1i' in Lorchringo (if .idear; tnn tho dluoe]opmierii. of. (nt-mr'so Ny I I a
MemIbii rsh i p i na iudo1l1iPF t'aorii I., 
 W~in roek laahn ioa Ass;i~nnriairib1ers;, tIje IIK. AI P I 1 .ee. 
h;l;iaim 

Maia, and meil:wr5,; of, kheI.'rvi: I prenh To'lar. The~ ',/rk1: i ii 
O'll rii h iliii 

1 i ij::; iiw~t; ; 1,111 cal 
II 

o. D)i racl.or')o1'es ,diaI (1 Inri il 

hers 

met.r.;ye i fh: [Lho 0orlei .r d4roup~ 1i1f:i
dlevelope HP!)71 "lievro syllbih prrivi onslI y praowunki~ed The Wal: lug.;oup m iiiiiii" :OirenIr e piti ril ,v on c'iur!-;o ((C~ I,(i nt(r:;i

ix~a ;i on.
 

The0 April 181.1 V''Iihiisp. n-nmitLd all-e~rni'i ti O Lntcg~iuondes0ig-n uro~f the arYim =1il IQnr:.';' Forest:~ ryv Miirr ilum idonti,.jal by tLNCurr'iictulumtt Deve-l (im tl n .'emii I hoe rev:~iew.'ed by lli, 1'!' 1 faoniI ty. It. 

Goi~jp!; I),,/ staing; hI *( i (jsiv PtLo ;L iic' a in oaid o Fle st-I im 

Diveo vai~?l'Fi niGoneLI)1' iad his ;pprnovaI, i.n j'r inci7plo, ofi Iii ' 

'I'lli7 :; Fr'r t4~r,i t::[', ivi I :i'sri :ni .:, nu d i )run I 0: ; i t; 

'nri I I a ,' i ' huon t.'l:On?i -"oiyn . Va'lb iu nb'orp. a . y1. o a 1)rehintril :' 

thie mem~be1'5: h11 

A ume'of ~~ou 'p~ io: 

rif h~im! M i'ii iC~i 1 icvt;I inrnnI TI.-lar ttirj cli. ;cumo d by tI 

'dare mazde f'or i nerrpot'a Knn r:tcheIIdrali; in~syllaii. Tis: mr~al:ing aio afforded~ a nutmber' oPI Pitt 1.!rniiIty 
riot pr~eiosly' inVe ':1ii diriVn;I in1'lnv an upport-uibyLo lotirnabout11, thie (4riuu"jOl hm anid L"i c iirie'j . 
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As a result of the Working Group deliberations and the
 
general workshops, the Curriculum Development Team was provided 
substantial guidance and ai:sistnce both in overall direction and 
in detail. The first workshop established goals and direction; the 
second workshop providod an opportunity for the P,'I constituency, 
i.e. , the Provinces who employ its graduates, to become fami i ar 
,,,ith the propcsaiI., antL to nf'fer insights into the specific needs of 
the I'ovincial service.Os. 

The cuirric.ilum recommendations resulting from this effort 
were formally presented to the Director General on April 21st, 
1986. 

http:service.Os
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A P P E N 1)I X I I
 

RECOMMENDATIONS FOR FARM AND ENERGY FORESTRY SITES
 
TO BE INCLUDED IN M.SC. FORESTRY TOURS 

,XISTING SITUATION 

Farm and Energy Forestry sites shou]d be included in the totir,
kd cailp.s currentiy requi red in the existintg M. So.Forest ry cur­

c.(l. a. Iho~C exit s i.. tours il]ude: 

TOUR DURAT.QN SEMESTER MARK'5 

Orientation 2 weeks I 25
 
Forest Type. woeks3 II 7,5
Chir Pine/Sur'v 2 weeks II 7.5 
M')iFst ''oelperat.e 2 ,/we.ks I 75
Forest Mgt. 3 weeks IIl 100 
)ry Temoerate 1 week IV 0 

The existing tour and camp schedule includes a 6 week Working
P1an camp duringi the Fourth Semester.
 

SITES TO BE VISITED
 

The following list ind:icates sites recommended for inclusion

in the tour. For each site a brief description of the Farm and
Energy Forestry system, site conditions, and management scheme is

provided. 

[urri plantations; irrigated block plantations 
on a rotation

with agr'icultural crops: some intereropping in early years of
prantitions. Species include Aqacia niloti ca. Plantations vary in 

SUO;11111 age cas 
''ljl.
managoillenlt. scheme involves private farms of subsistenoc 

;uIfd ilhove . Produt~-13. inc lujii [irtwoo,1, fodder, and mine bi rnb,.rsa],iff witl agr imiell.t,11-a]i clrep:. SoIe products are so] in e s Lab-. 
].ished Ilia ket. 

C(ianrIna ang Are a 
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Irrigated blok plant;ations with Shisham overstory and mul­
berry understory.
 

'I'he:ce planLations are utanagcd for commercial production of 
.shi.shamby the g,)vornment1. The mul berry ,nders tory provides the
Iasi s for silk prc(ucLon andl a.lso [prov ides fodder. 

'Tradiit onal graing among pine 

S ind 
Field crops are combined with t;ree species in windbreaks. 

Mangos are plan ted in eolhi)nation with field crops. 

Orchards are pl3anted in grasses to provide fodder. 


