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Summary o f  th e  Report

1 A S tu d /  Team of Experts from Kerala A g r icu l tu ra l  Univers ity  v is ited 
M an ipur State from 14th to 25th September 1984.

2 A wrap up meeting v/as convened on 2 4 -9 -8 4  under the pres ident
ship of the M in is te r  for Development. Man ipur, at w h ich  the Vice- 
Chance lors of the Kerala A g r icu l tu ra l  Univers ity , tho Assam A g r i 
cu ltura l Univers ity  and the M an ipu r  Univers ity  and the Principal 
Secretary to the Government of M an ipu r  part ic ipated.

3 The V ice -Chance l lo rs  and the Experts had discussions w i th  His 
Excellency rhe Governor of M an ipur,  the Chief M in is te r  and the
Deputy Chief M in is te r,  on 2 5 -9 -3 4 .

4 The Physical  features, soil  and climate, fac i l i t ies  of transport and 
power, i r r igat ion and water management are narrated in paras 2 1 to
2.5.

5 The status of c u l t iv a t io n  in the valleys has been d is t ingu ished  from 
that in the lu l l  areas iri paras 3.1 8  3 2

5 18 ins t i tu t ions of  the Departments of Agr icu ltu re . H or t icu l tu re  and
Forests, the Plantat ion Development Corpora t ion  and the 
ICAR were vis i ted and are described in Append ix  I

7 A cr i t ical  rev iew of the present agr icu ltu ra l practices and an analysis 
o l  potent ia l  m respect of fru it crops, vegetables, tapioca, non 
trad it iona l p lan ta t ion  crops, spice crops, aromatic and m edic ina l 
plants, ha . been presented m Chapter 4.

8 The strategy to be fo l lo w e d  in respect of agr icu ltu ra l p roduc t ion  and 
specif ic  recommendat ions for adopt ion  are in chapter 5 In a 
nutshell :  —

i) Delineate the State in to  d i f fe ren t Agro  c l im a t ic  Zones (5 2).

ii) Accord  p r io r i ty  to the Development of lu l l  areas, spec if ica l ly

a) Increase p ro d u c t iv i ty  iri contexts  o f sh i f t ing  c u l t iv a t io n
(5 3 1);

b) Adopt a "S in g le  W in d o w ' '  approach to A g r icu l tu ra l  
extension iri tr ibal areas (5.3 2 .2),

c) In troduce farm ing and homestead fa rm ing systems (5 3 2 3);
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d) Encourage a f fo res ta t ion  and soc ia l  fo res try  by giving 
partnersh ip  and p ro f i t  sha r ing  a rrangem ents  between 
Government and the tr iba l peop le  in o rde r  to  ensure thfJ 
le t ter 's  invo lvem en t (5 3 2 4 ) ;

e) Com m ence at once ope ra t iona l  Research arid in t ro d u c t io n  ol 
sc ien t i f ic  taunuya systems to achieve c o m b in e d  and mult ip le 
use of forest land (5 3 2 4 ) ;

I) Start agro based indus tr ies  (5 3 2 6 ) ;

0) A dop t the J i r ib a m  Tea Estate pa tte rn  fo r  e m p lo y in g  and
pro f i t  sharing in large scale cap ita l  in tens ive  p lantat ion 
deve lopm ent in jh u m m e d  areas as a measure for sett l ing 
nom adic  p o p u la t io n s  (5 3.2 8),

h) Establish Krislu V i jnan  Kendras s p e c i f ic a l ly  o r ie n te d  towards
tr ibal cu ltu res  and l o c a t e d  in tr iba l area (5 3 2 9 j ;

i i i )  In the p la ins concentra te  on w a te r  m anagem en t and drainage
and broaden the a g r icu l tu ra l  base by in c o rp o ra t in g  m u lt ip le
c ropp ing  systems w i th  h igh  va lue crops (5 4 j .

iv) Iden t i fy  g ro w th  centres to be connec ted  w i th  road n e tw o rk  and
supp lem ented  w i th  b r id le  tracks and foo tpa ths  f rom  p roduc t ion
centres together w i t h  w a re -h o u s in g  and c o ld  storage fac i l i t ies  
(5 .5 .1) ;

v) Accord  Price suppor t  and bu ffe r  s tock ing  ope ra t ions  fo r  a g r i 
cu ltu re  produces (5 .5 .1 ) ;

v i)  Provide co ld  storage fac i l i t ies  (5 .5 .2 ) ;

v i i )  Start A n im a l husbandry  for p ro d u c t io n  of m i lk  p roduc ts  and beef 
in h i l l  areas toge ther w i th  processing and preservation fac i l i t ies  
fo r  u l t im a te  sale in m e tropo l i tan  markets. In the plains, p o u l t ry  
both  fo r egg and bro iler p ro d u c t io n  w i th  the same ob ject ive 
(5.6 &  5 .7 ) ;

v i i i )  Deve lop fisheries where  feasible (5 .8 ) ;

ix) Take special care in preserving eco-ba lances  end endangered 
p lan t and animal species espec ia l ly  in and around the Loktak 
lake. Indegenous species to be preserved bo th  in s itu  and in 
bo tan ica l and zoo log ica l  gardens (5.9 & 5 .10 ;;

x) Re-or ient departm enta l research e ffo rts  (5.11 and A p p e n d ix  II);

x i )  Establish A G R IC U L T U R A L  D EVELO PM EN T EO ARD  at the 
h ighest level to d irec t and c o -o rd in a te  po l icy  and var ious depart
mental ac t iv i t ies  (5 .12 ) .
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9 For improving the standards o f A g r icu l tu ra l  Education, the need for 
selecting a more suitab le  site for the College o f  A g r icu l tu re  w i th  a 
fu l l  f ledged Instruct iona l Farm is stressed. The departments o f the 
College have of course to be strengthened (Chapter 6).

10 The need for co l labo ra t ion  w i th  o ther ins t i tu t ions , like, the Assam 
and Kerala A g r icu l tu ra l  Univers it ies, M an ipu r  Univers ity , I .C.A.R. 
Research Complex and the Assam Regional S ta t ion  of M ed ic ina l  
Plants has been ind icated (Chapter 7).

11 Details of some of the im portan t n o n - t ra d i t io n a l  groups of crops 
such as p lan ta t ion , spices, aromatic and medic ina l,  have been 
referred to in Append ix  III.

12 A few  projects ind ica t ive  of w ha t may be proposed for deve lopm ent 
o f agricu lture and ho r t icu l tu re  in the State have been l isted 
(Chapter 8 j.

13 Specimen form for preparation of pro ject proposals is g iven in 
Append ix  VI.

1<l Three Projects prepared pro  forma  are in Append ix  VII (a), (b) and
(c) as examples
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CHAPTER I

In troduction

Shri K. D. M enon, IAS, P r inc ipa l Secretary (D eve lopm ent),  
Government of M an ipur,  v is ited  Kerala A g r icu l tu ra l  Un ivers i ty  (K A U ),  
Vellanikkara, on 25 June 84. A  meeting was held on that date in the 
College of Hort icu ltu re . Shri M enon also had discussions w i th  the V ice- 
Chancellor. Based on these discussions, the KAU agreed to send a team 
o f  experts to study the problems and make recommendations fo r the 
hort icu ltu ra l deve lopm ent of the M an ipu r  State and to advise on the in t ro 
duc t ion  o f new  techniques and crops su itab le  to the ag ro -c l im a t ic  and 
soil cond it ions  of the State. The terms of reference to the study team 
were sbpu la ted as " t o  s tudy and advise the M an ipu r  Government on 
ho rt icu l tu re  research and deve lopment inc lud ing  the func t ions  o f the 
A g r icu l tu ra l  College, M a n ip u r " .  The fo l lo w in g  scientists of KAU were 
members of the team:-

1. Dr. P. K. Gopalakrishnan. Associate Dean, College of 
Hort icu ltu re , KAU.

2. Dr M. Aravindakshan, D irector, Centre of Advanced Studies 
for Tree Crops. KAU.

3 Shri S. Balakrishnan, Professor of H ort icu l tu re ,  KAU.
4 Dr C. Shreedharan, Prof. £r Head, Department of A g ronom y, 

College of Hort icu ltu re , KAU.
The team vis ited M an ipu r  State from 1 4 Sept to 25 Sept 84. Besides 

v is i t ing  various agr icu ltu ra l and hort icu ltu ra l farms, College of A g r icu l tu re  
and organisat ions of d if fe rent Corporations, the team had detailed
discussions w i th  the o f f ic ia ls  of d if fe ren t departments and ins t i tu t ions.

On 24 Sept 84, a w a rp -u p  meeting was held in the Government 
Secretariat. Imphal in w h ich  the V ice-Chance llo rs  of KAU, M an ipu r
Univers ity  and the Assam A gr icu l tu ra l  Univers ity  and tho Principal
Secretary ( Developm ent) ,  Government of M an ipur  partic ipated, besides the 
members o f the v is i t ing  team The M in is te r  for State (Deve lopm ent)  
presided over the meeting. The meeting was also attended by all tho 
concerned off icers o f M an ipu r  State departments.

On 25 Sept 84, tho team called upon His Excellency tho Governor 
of Man ipur, the Chief M in is te r  and the Deputy Chief Munster and had tho 
benefit  of their advice on possib le ag r icu l tu ra l  deve lopments in the State.

The V ice -C hance l lo r  and the members of the team are happy to
record their g ra t i tude  for the k indness and courtesy w i th  w h ich  they wore 
treated dur ing  their v is it  and the fac i l i t ies  made availab le to them by the 
Principal Secretary and all his colleagues. Special thanks are also duo 
to the Ministers, tho Dy. Chief M in is te r  and the Govt , of M an ipur.  
The team is especial ly gratefu l to His Excellency the Governor for tho 
encouragement he gave to it



CHAPTER 2

Background In fo rm ation

The State o f M an ip u r  lies in the North  Eastern extrem ity  o f  India. 
It is a d is t inc t region encirc led by h i l ls  w i th  a ferti le, oval shaped valley 
in the middle. M an ipu r  State is o ften described as |the 'Jew e l o f India ' 
or the 'Sw itze r land  o f Ind ia ' because o f its pleasant and sa lubr ious 
cl imate.

2 1  Physical fea tu res

The State o f  M an ipu r  is bound on the North  by Nagaland, East by 
Upper Burma, South by Burma and M izoram, and West by Assam. 
I t  is s ituated between 2 3 .8 0 '  to 26 .08 ‘ N and 93.03° to 94.78°E.

The area o f the State is 22 .356 sq. kms. Out o f  the to ta l boundary 
line of 854 kms. a distance of 532 kms is in ternat iona l boundary line w i th  
Burma. The h i l ls  cover nine tenths o f the total area o f the State. 
M an ipur is comprised of six distr icts, viz., M an ipu r  Central (Hq. Imphal) ,  
M an ipu r  East (Hq  U khru l) ,  M an ipu r  N or th (H q . Senapat), M an ip u r  South 
(H q .  Churachandpur) .  M an ip u r  West (Hq. Tam ang long),  and T h ou b a | 
(H q . Chande l) .  The density  of popu la t ion  is 64 per sq. km., and the 
percentage o f l i teracy is 41.99. The State is endow ed w i th  six major 
rivers and four major lakes. The capita l of the State is Imphal.

2 .2  S o i l  and c l im a te

The va l ley  o f  M an ipu r  is s i tuated at an a lt i tude  o f  about 792 metre 
above M SL The valley is kn o w n  as 'Imphal Valley ' and its a l luv ia l s o i l  
is h igh ly  ferti le. The soils of the valley are deep and fa ir ly  r ich in N 
w i th  an organic content of one to six percent. It is fa ir ly  r ich in K 
but w i th  lo w  available P (8 ppm ). The pH o f the soil ranges from 5 to 
6 5 It is reported that there is very good response for P. The soil 
conta ins about 50X c lay and the drainage is very poor.

The soil o f  M an ipu r  are derived m a in ly  from tert iary rocks and are 
m ost ly  c lay  to c layey loam. In M an ipu r  East, igneous rocks aro found 
w h ich  con ta in  quartz, l imestone and black clay. Brine w e l ls  occur at 
Ukhrul. Near the Burma border, the soil is genera l ly  sandy loam w i th  
occasional patches of laterite.

The c l im ate  of M an ipu r  is pleasant and healthy though it varies 
accord ing to e levation The Imphal va lley has a sa lubr ious c l im ate  But 
places like J ir ibam  ad jo in ing  the Cachar D is tr ic t  of Assam and Moreh on 
the Indo Burma border have hot summer and these places are com para t i-
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2 5 I r r ig a t io n  and W a t e r  m a n a g e m e n t

W ith  the com m iss ion ing  o f  the m u lt i  purpose Loktak Project, an 
area o f 20,000 ha can be irr igated in the valley. But the h i l l  areas 
w h ich  const i tu te  90%  o f the State is the source o f the rivers o f 
M an ipu r  w h ich  run North  to South A t  present, the terraced rice c u l t i 
va t ion in the h i l ls  draws ir r iga t ion  from these streams and rivers. Proper 
water harvesting techniques can be devised for  making th is  source 
more e ff ic ien t and product ive . The southern part of the State is studied 
w i th  lake but the problem o f drainage is serious because the soil is 
clayey. Construct ion of canals and water ways to  serve a m u l t ip l ic i ty  o f  
uses inc lud ing  fisheries but w i th  the main purpose o f drainage in to  the 
lakes can be attempted.



CHAPTER 3

Present Agricultural Practices

3 1. C u l t iv a t io n  in th e  V a l le y

The present practice is to g ro w  rice on ly  dur ing  one season. 
During the second season no crop is taken. However there are poss ib i l i 
ties for raising tw o  crops o f rice dur ing early Kharif and the late Khar if. 
The exact t ime o f sow ing  as w e l l  as the varieties shou ld  be ident i f ied . 
A cropp ing system w i th  tw o  crops o f rice and mustard / p e a /p o ta to / le n t i l  
during the rabi season may be popular ised after su ff ic ien t tr ials.

Sugarcane is being g ro w n  in a small area in the valley. The 
varie ty is Ponda (red) w h ich  y ie lds on ly  20 to 25 T ha. Possib i l i t ies of 
in t roduc ing  h igh  y ie id ing  varieties should  be explored.

Cattle deve lopm ent is in an in fant stage. It seems that fodder 
shortage is the main prob lem even though a lo t  o f green fodder is 
available in the h i l ls  In t roduc t ion  o f better type o f m i lch  catt le  along 
w i th  good qua l i ty  fodder w i l l  solve the m ilk  problem of the valley, 
pa r t icu la r ly  if supplemented by sugarcane tops as fodder.

3 2. C u l t i v a t io n  on th e  Hills
The h i l ls  o f M an ipur  have congenia l soil and c l imate suitable for 

tropical, sub-trop ica l and temperate crops. A lready p ineapple and 
oranges are g ro w n  in abundance. Pine apple is produced in the h il ls  of 
Imphal East . Thoubal and Tengnopal Subdiv is ions. It is g row n  in other 
h i l ly  areas also up to an e levat ion of 1220 m above MSL. Tho Ukhrul 
subd iv is ion  at an a lt i tude  of 1500 m above M SL g rows w a lnu t ,  chestnut, 
apple and plums. Approx im a te ly  an area of 1000 Sq. kms,, in M an ipu r  
East d is tr ic t  g ro w  temperate crops. The oranges of Churachandpur, 
Tamenglong. Kungchup and Mao areas are said to bo of h igh qua li ty .  
The State is specia l ly  su ited for c itrus fru its w h ich  g ro w  w e l l  at a lt i tudes 
up to 900 m above MSL

In the h i l ls  and valleys, apples, apricots, raspborries, strawberries, 
peaches, plums, pears, l imes, olives, pomugrannto, guavas, mangoes, 
jack fru it ,  chestnuts, w a lnu ts  and bananas aro g row n. But none has 
atta ined much f lavour and econom ic p roduc t ion  a9 much care and 
a t ten t ion  have not been bestowed for their sc ien t i f ic  and econom ic  
c u l t iva t io n

A gr icu l tu re  is the main source of l ive l ihood  Tho agricu ltura l 
p roduc t ion  except iri the va l ley  remains s luggish and stagnant. The 
■State depends on other States and the Central Government for agr icu ltura l
produce.
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About Gb ,, o l the area was occup ied  by fo ies ts  p re v io u s ly  Due 
to intensive and con t inuous  s h i f t in g  c u l t iv a t io n  ( j h u m m in y ) . t ins 
forest wu. i l ih  is dec l in ing  vu iy  fa^t There are jh u m n u a s  w ho  are 
permanently  buttled in one part icu la r  h i l lo ck  and change  the Silu o l  c u l t i 
vation in the ne ighbour ing  lu l ls .  I here is a n o m a d ic  tu b e  w h o  s h i l l  the ir  
residonco as w e l l  as area o f c u l t iv a t io n  S ince  the  so il  is a c o n t in u o u s  
deep co lum n w i th o u t  the presence o l  any app rec iab le  ror I s, it is sub jec ted  
to severe loss, often leading to land slides, f lo o d in g  o f  rivers, lakes, etc 
At present, the /hum m ing  cycle lias been reduced from  ten years to  lou r  
yoars, w h ich  does not perm it the land to recover its lost l e r t i l i t y  and 
accelerates erosion. There is urgent need to im prove  the  p ra c t ice s  under 
/hum m ing  so that p ro du c t iv i ty  is im proved  and so i l  is saved The team 
sees this as the major cha l lenge  because n ine  ten ths  of the  area o f  
Man ipur are comprised in lu l l y  d is tr ic ts .
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CHAPTER 4

Agricultural and Horticultural Potentia l

4 1 Present A g r ic u l tu ra l  P r a c t ic e s —A c r i t ic a l  R e v ie w

The exist ing agr icu l tu ra l  practices m a in ly  centre round rice 
product ion. The ho r t icu l tu ra l  ac t iv i ty  is con f ined  to g ro w in g  a few  fru i t  
crops and vegetables. The present deve lopm ent efforts in agr icu ltu re  
have been mostly centred in the Imphal va lley

4 2 . H o r t ic u l tu ra l  Crops

4 2 7 Fruits
Soil and chm a t ic  co n d i t io n s  are conducive  for the cu l t iva t io n  of a 

variety of tropical, sub - trop ica l  and temperate fru its  and vegetables. 
The ra infa l l  in most of the places is w e l l  spread th roughou t the year 
w h ich  make it possib le to g rew  rainfc-d crops. Though regular
monsoon Deg ns in June  and ends in October, there are assured pre-
monsoon showers dur ing  March to May. Even the com parat ive ly  dry 
period from November to February also receives rain sproadica lly . Tho 
temperature co n d it io n s  b y a n d  large vary accord ing  to topography. But 
generally, summer dogs not tend to become hot. Such favourable 
cond it ions  have enabled g ro w in g  of p ineapple , oranges, etc., a lmost 
w i ld

The h i l l  areas rn genera! are not su ited for g ro w in g  food crops as 
in p la ins iva l leys j  even if they are terraced. The proper land use, 
therefore, consist o f  making h i l l  areas econom ic for tree crops. The lu l ls  
are covered at present b /  w i ld  vegeta t ion  w h ich  has been cleared 
substantia l ly  by p rac t ic ing  jh u m m in g  w h ic h  has led to heavy soil erosion. 
In some such areas, fru i t  p lants, im portan t among them being p ineapple,
banana, orange, lemon, l ime, apple, p lum, etc , are seen grown, in
add it ion , w i ld  varieties of w a ln u t  and c innam on are seen to be g ro w in g  
w e l l ,  but large areas are s t i ' l  availab le for exp lo i ta t ion .

The three mam fru its  w h ich  are com m on  in all the tracts of 
o f  M an ipu r  are p ineapple, c i t rus  and banana.

4.2 1 1 P ineapple {An,mas cnmosus)
M an ipu r  con tr ibu tes  to the p roduc t ion  of p ineapples by c u l t iv a t io n  

in low  h i l ls  and around the central valley. Due to lack of proper c u l t i 
vation practices, y ie lds are lo w  compared to Kerala and Karnataka 
The g ro w in g  areas are also w id e ly  scattered causing serious problems 
in coUert ion  and m arket ing and m p rov id ing  agr icu ltura l extension 
services By adopt ion  of sc ien t i f ic  cu l t iva t ion  practices w i th  ihe aid of 
eff ic ient extension mach inery it w i l l  be possib le to atleast doub le  the 
prorlut t iv ity. Further increase in area may be a problem as a reasonable
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f i x  them are d ' f f / c u h  to 1 • ■tin,,
O u t l o l  1 0 '  <“ II1S ' i  i u n r i  „ ........... l . f . i l i l i u .  r , „ | .
,s .Kjyrjv.nud bocJUbe u , ,
a „ w  die development of   I M l  “

phM|J|)p|u IMCftiiSU ... '  ns

AHIiuut.li lliuru <i (l- in.jrtv v *'   m .d........ ...

>" G '  " "  K“ w  ,s  .........“ ' " “ .v  is p . . «. " - ' J  ' o '  u s  '■ yiiudii '.Lil
    T ' ; y ; ; l irV  5J ,  J n d i „ g i .  c U, ....... wv I in  it • (if f r ii it Giiiodlli tHiCl I III'-*  ̂ u i i
s ic !s P,no.,null. IUIUO OX..O.I ; ; " ^ r ! ; t  Ul
lor tins. As M .m .pu, has  .......
p ineapple slices and h l -b . ls ,  .1 c m  . . * «  s p e c , I  u d . c c j e  * J 
l ion  by reorienting the* c u l t iv a t io n  of |,x',<--jpp.|J , ' J M 1 Sl,‘9 h'-e
Tho yield an,I o i l . , ,  a t tr ibu tes of K.-.v v -x i - t y  c m  b -  ,.- .proved t,nough 
adoption  of appropriate package of p r ^ . t  • ■ ‘L ' .m d.Jrd r  . . t ion  of ugro-
techniques, extension of harvest ing per iod. etc or.- • •••-•- 'V <-al1
for con t inuous research D eve lopm ent of in te rn * !  •-Mid lh toug i i  
p ub l ic i ty  for ready to drink p ineapp le  beverage may be th o u g h t  o f  Tim 
po l icy  adopted by the H imacha l Pradesh G o v e rn m e n t  for p o p u la r is a t io n  of 
apple ju ice in various locat ions of Ind ia  is an eye open- r iri P n 1, regard

4.2.1.2. Orange and other C itrus Fruits {C it rus  :/;/> j

Unlike pineapple, orange and o ther c i t ru s  gro.e e g  areas are almost 
compact at present. North  eastern Ind ia  is c o n s id e re d  as the  home of 
cu lt iva ted  oranges. The decline m a lady in o range  :s p r e v a i l  l in Manipur 
also. The research f ind ings  ind ica te  that insect ana fu n g a l  a t tack ,  malnu- 
tr i t ion and virus diseases are the main  causes for the  ae-cl.ne diseases Ti e 
disease can he arrested by using proper root s to rk s  p i a n i r  g rn jierfi.il. p a s t  
protection measures and adequate n u t r i t io n  If assured m arke t ing  is 
possible, orange industry  can be rev i ta l ised  th e re b y  ac i i  ev:ng Piore 
p roduct iv i ty  and expansion of area As the w o r ld  d e m a n d  is m a in ly  in the 
from of j u i c e ,, concentrates je l l ies  and segments. M a n -o u r  can specialise 
on ju ice concentrates This p roduc t  has the a d va n ta g e  tha t they  car. be 
reconstituted at the consum ing coun tr ies  under d i f fe re n t  b ra nd  names. 
West and M ic k le  East countr ies may be tee m arke ts  fo r  f ie p roduc t .

Lemons thrive w e l l  in -tip* q . . . ,  r  , .. , . ,l1c ^ la te  European and A m e r  r a n  m d js t ry
depends on I  mon v a r t e t m s .  L i s b o n  r  o t r

The p roduct ion  shou 'd  also be o n e m - m n  * '  ‘
Scope exists for the*product ion  o, I «  °  *  , r t e r r a  3nSurr?pt,° " -
(peel o i l )  for export '  ^ s e n f a l  o .ts  by d-st l : t i c n  of the peels

4.2.1 .3. App le  and Guava Sy,ys s l r i a

Stocks, apple cultivation'ca^be sta^ ^  ^  US‘n9 d,55ase free r° ° ! 
of varieties to assist the d andardised. In guava also introducnon
produc t ion  w i l l  however h l l T T w  ' n d u s t r '' m a V ba necessary. ^ ne 
inc lud ing  the Calcutta m a r k e d  t0  ^  ° n e n le d  a w a r d s  in te rna l  dfemanv
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4.2 1 4. Banana (Musa cvs.)
Though banana g row s in the w i ld  state, the cu lt iva t ion  is no t 

organised. M a in ly  cu l ina ry  and champa varieties in tended fo r  internal 
consumption are g row n . Cavendish var ie ty  is seen in troduced by the 
Department of H ort icu l tu re  in J ir ibam . Consider ing the w id e  adaptab i l i ty  
o f banana, in troduct ion  of other im portan t varieties such as Monsmari 
(Monsmari has special advantage over Robusta that it does not choke in 
w in ter)  and Nendran (the commercia l varie ty o f Kerala) is necessary. There 
is also need to g ro w  banana varieties in d if fe rent a lt i tude  to test their 
adaptabil i ty .

4 2 1.5 Non trad it iona l Fruit Crops
M an ipur offers good scope for g ro w in g  many other non trad it iona l 

fru,t crops W a lnu t (Jug/ans regia)  has potentia l  as a commercia l crop

Banan i Var Monsmari  
Mutant o f  Robusta l-hr/hly suited fu r  cooler regions (Kerala)
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N c m J r a n  b a n a n a  —  V a r . Z a r i j / b a f  

Commercial v a r i e t y  o f  K c r j l a

because o( its advantage of being non perishable As a dr /  f ru i t  i ts b u lk  
is reduced and the transporta t ion cost is less. Explorat on of m arke t  fo r  
w a ln u t  in and out of India appears necessary.

The market prospects for perishable fru i ts  may no t be b r ig h t .  
However internal demand is sure to rise in due course C a lcu t ta  is the 
nearest m etropo li tan  market for fresh fru its  f rom  Im pha l So fu r the r  
deve lopment of fru i t  industry w i l l  depend more on in te rna l dem and .

4 2.2. Vegetables
Efforts should be taken to bu i ld  up internal demand. T o m a to  can 

be produced as a supplemetary item in order to run the f ru i t  p rocess ing  
industry dur ing off-season. Varieties o r ien ted  to w a rds  p rocess ing  are to  
be introduced and cu l t iva t io n  restr icted to the v ic in i t y  of the  p rocess ing  
un it  for commercia l cu l t iva t ion .

The tomato and br in ja l variet ies n o w  be ing g ro w n  in the  State are
seen affected by w i l t  disease. W i l t  resistant var ie t ies  ava i la b le  in KAU 
may be tried.

In respect of potato, the m in im u m  seed requ irem ent o f the  S ta t^  is 
about 1000 lonnes at present, o f  w h ic h  o n ly  300  Tonnes are n o w  made 
available. W ith  co ld  storage fac i l i t ies, it shou ld  be poss ib le  to  b r id g e  the 
gap besides augmenting demand for the seeds.
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Cole crops are bem g g ro w n  in M an ip u r  but not in an organised 
way, a lthough po ten t ia l i t ies  are immense, the achievement in th is l ine 
calls for continued research on vegetable crops.

One hand cap in the expansion of vegetable crop p roduc t ion  is n o n 
avai lab i l i ty  of e lite seeds. Hence it is advisable to establish seed p ro 
duction farms in dd fe ren t regions

Tapioca may be tr ied as a homestead crop a long w i th  yams, 
colocasia, banana, g inger and turmeric  Post harvest techno logy of these 
crops has to be popular ised The present practice of harvesting the 
ent re crop of tapioca in one stretch has to be discouraged. Only  one or 
tw o  culms accord ing to the necessity of the fam ily  have to be p lucked 
every day Staggered p lan t ing  should  also be adopted. Tapioca can be 
g row n in M an ipu r  wherever there is no frost.

The techn ique of cook ing  tapioca part icu la r ly  decanting the water 
after bo- lm q should  be popular ised. The excess tapioca available after 
harvest can be preserved as ch ips for w h ich  ar t t f ic ia l  dry ing may be 
required. Possib i l i t ies of making starch from the surplus tapioca have to 
be explored This type of homestead farm ing w i th  tapioca can be 
practiced both  in the valleys and hil ls.

4 2.3 Plantation and Spice crops
P lanta t ion  and spice crops are fore ign exchange earners and there 

is g ro w in g  internal demand. They are labour intensive and provide 
stable em ploym ent. Development of these crops is possible w i th o u t  
detr imenta l e ffect on food p roduc t ion  th rough adopt ion  of farming 
systems A m ong  the p lan ta t ion  crops, tea, rubber and coffee are 
im portant In respect of spice crops, there are both perennial and annual 
types Card imom, pepper, c love and nutmeg among the perennia ls and 
g inger and turmeric among the annuals are important.

4 2 3 1. P lanta t ion  Crops

4 2 3 1 1 Tea (Carried/ia sinensis). Even though export prospects 
and internal demand are good  for tea, g ro w in g  of tea by ind iv idua l 
cu lt iva to rs  may not be possib le at present A start lias been made by 
the M an ipu r  P lanta t ion Crop Development Corpora t ion  to cu lt iva te  tea at 
J ir ibam  w h ich  enjoys a trop ica l c l imate This has f igured p robab ly  duo 
to the experience gained in the adjacent areas of Assam d is t r ic t  in tea 
cu lt iva t ion  Even though, the venture is started late, thoro is necessity 
to speed up p lan t ing  keeping the time schedule

If the eco logy  o f tea is taken in to  consideration, it can be stated 
that many locat ions aiiart from J ir ib a m  may offer scope f o r  cu l t iva t ing  
tea. Consider ing the p reva i l ing  rainfal l  and temperature in various 
locations, it m igh t  be possib le to g ro w  lea in many locat ions o f all the
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, f to r ts  to in t ro d u c e  tea c u l t iv a t io n  on 
d is tr ic ts  ol Manipur Tt^  ° ' , essin(| tv  o lo g ic a l  c o n d i t io n s  su itab le  fo r
t, ia l basis in all loca t ions | ^  !t|lS ve n tu re  w o u ld  be n .ward ing

l0d cu lt iva t ion  appears and q u a l- iy  o f p ro d u c e
both h o m  pum t u i v iew  I

I . 'a a i i r n s is )  Ind in  is the f i f t h  largest 
4 2 3 1 2  Rubbor I Hev°  f l r o w in g d e m a n d  fo r  na tu ra l  rubber 

producer ol natural ru iber . , There  is no t m u ch  scope
good scope exists lor its tho  t r d d l „ 0 „ a l  s o u th e rn  states,
lor expansion ol m ‘ • M a m p u r  and o n ly  a start has been

™  ^
,„d and no, oos.lv a=c«» .b l»  B « » *  •>' " •«  ' « ' - a h o n  and

ten . i in  most ol the  fores, .ire,is loca ted  a lo n g  th e  ......   " .a y  no t be
conducive  for rubber cu l t iva t ion .  However, c e i ta m  lo c a t io n s  possessing 
lesser elevations and h i l ls  (Eg. Western d is t r ic t  of M  in . pu r)  are ava.lable 
lor exp lo i ta t ion . Thus, com m erc ia l  c u l t iv a t io n  of rubber can be though t 
of m foot h i l ls  and valleys in and a round  J i r ib a m  and  M oney a long the 
J ir ibam  road. G row ing  of rubber by in d iv id u a l  c u l t iv a to rs  may ba 
possible and should be encouraged If su i ta b le  te c h n ic a l  and  f inancia l 
assistance are g iven many may com e fo rw a rd  S t ra te g y  in c u l t iv a t io n  
of tood crops in interspaces of rubber d u r in g  the  p re -b e a r in g  pe r io d  of 
rubber to t ide over the d i f f ic u l t ie s  in ges ta t io n  p e r io d  is to  be w o rk e d  out 
based on the taste and t ra d i t ion  o f the peop le  of each trac t

4 2 3 1 3 Coffee (C o f ie j  spp.)  is co n ce n t ra te d  n o w  in th e  southern 
state of Kerala, Tamdnndu and Karnataka o c c u p y in g  a b o u t  99 pe rcen t 
area wise m In d u .  There is good  scope for d e v e lo p in g  n e w  export 
markets and expanding internal trade On a c c o u n t  o f s c a rc i ty  o f land 
there is l im ited  scope in ex tend ing  the area under  c o f fe e  in  southern 
states. The North eastern region offers g o o d  scope fo r  c o f f e e  c u l t iva t io n  
in the h i l ly  areas w h ich  are under jh u m m ia  c u l t iv a t io n

In Manipur State, the c l im a t ic  and e c o lo g ic a l  c o n d i t io n s  for 
g row ing  dif ferent varieties of co ffee  may exis t in se lec ted  areas. A  good 
start has already been made by es tab l ish ing  c o l fe e  d e m o n stra t io n  farms 
in Pansang and Nonch The Coffee Board is a lso e s ta b l is h in g  a Coffee 

emonstration Farm at Nonch. If the lacunae such  as inadequacy  of

a rp ItiHpri>erS° n ' Untramec, ,ab°u re rs  and im p ro p e r  cultivation practices 
inctpaH f p6r i 0re S 9 ° ocl scoPe f ° r  co m m e rc ia l  cultivation of coffee- 
able to a d o ^ c o f fe T b a s ^ d  f ° r ™ °n o c r0 p p in 9 o f  co f fee ,  it w ou ld  be desir- 

Orange and black pepper w i l l  SVSlem COmpnsin9 p roven  ' ^ c r o p s .  
venture w i l l  be more attract ive to T *  7  e ff ,C ient ' " ^ r o p s  and the 
if banana and dioscorea cu lt iva  Cu|hvators. In new plantations.
they w i l l  prov.de food also m  T  ‘S d 0 n e ' p r ,m a r , |V as te m p o ra ry  shade 
performance of coffee the fr,i> * 6 ° " ,er 9 es la t io n  pe r iod .  Based on  the 

' the lo l -°W'ng recommendation may hold good.
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For e levations upto  671 metres, prov ided ra infa l l  is op t im um . 
D w arf  Arabica fSI 7 2 and 7 3) ana Robusta (S .274) may be cult ivated- 
Locations having elevations from 6 71 -1067  metres. Dwarf Arabica and 
Arabica selections (SI 195 and 1934) may be cu lt iva ted  Beyond e le 
vations of 1067 metres coffee cu l t iva t ion  has to be discouraged under 
M an ipur cond it ions  However, it m igh t be possible to locate certain frost 
free ideal locations above elevation of 1067 metres for Arabica coffee 
cu lt iva t ion  w h ich  can be ascertained on ly  through exploratory trials. 
Retention of natural forest canopy by proper th inn ing  has to be aimed at 
to avoid loss of va luable trees. In case shade is to be provided, shade 
trees of A 'b iz ia  Species. Silk, co tton , Dadap (Eri ih r ino  / i thosperma ) , 
Jack, Tree bean and S ilver oak may be established cs permanent shade. They 
may serve as standarcs for pepper in a coffee based cropping system.

4 2 3 1.4 Cashew (Anacard ium nccidentate)  is an im portant 
p lantat ion crop from the po in t of v iew  of nat ional economy. It is an
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expo it  or iented crop arid is industry  based Ind ia  s production is 
sho it  to meet the demand of the factories. T i l l  recent ly . In ia w a
port ing  r. iw nuts Irom Afr ican co m m ie s ,  but the same is not possi 3 e no w  
as processing l ias been started in those coun tr ies . There ore, t ere IB 
every necessity to increase p roduc t ion  of cashew  by e x te n d in g  its cu  ti 
vation. Unfortunate ly ,  duo to pressure on land in Kerala, the scope  o r  
expand ing area under cashew is l im ned. Under the c ircum stances ,  it is 
desirable to exp lo it  tho non trad it iona l area for its c u l t iv a t io n

In Manipur, in J ir ibam , a p la n ta t io n  o l casnew  in an area o f
28.3 ha lias been established. It is said that some trees in the p la n ta t io n  
yields about 8 -10  Kg of nuts per tree. The p rob lem s n o t ic e d  are th a t  the 
varieties (obta ined from U l la l  and Kerala; p lan ted  are late season ones 
w h ich  come to bearing dur ing  peak ra iny months. It was in fo rm e d  th a t  
the nuts germinate in situ Consider ing  these c o n d i t io n s ,  c o m m e rc ia l  
cu l t iva t io n  of tho already available varieties cannot be advoca ted  It s h o u ld  
be possible to iden t i fy  varieties of cashew  w h ic h  w o u ld  f lo w e r  and 
produce nuts much before the monsoon period. This w o u ld  in v o lv e  
detailed study of all the av i lab le  varieties for their  behav iou r  under J i r ib a m  
and Moreh cond it ions  before com m erc ia l c u l t iv a t io n  is s ta r ted  So, it 
w o u ld  be w orth  w h i le  to bu i ld  up a germplasm of a ll  types and s e le c t 
ions of cashew from Kerala, Karnataka, Andhra . Orissa and W est B enga l  
anti conduct detailed studies.

4.2.3.1.5 Coconut (Cocos nucifera)  is a lm ost a n e w  c ro p  to  
Manipur. 135 plants of d if fe rent varieties of co c o n u t  o b ta in e d  f ro m
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Ernakulam of Kerala are seen p lanted in Progeny orchard J ir ibam . The. 
details of varieties are not know n . They are genera l ly  ca lled as Ernakulam 
dwrafs and Green dwarfs  Based on the co lou ra t ion  of petio les and 
g row th  habits, the naming of varieties does not seem to be correct 
The cu lt iva t ion  practices fo l low ed  are also not sc ien t i f ic ,  because of w h ich  
plants have not borne any fru its . Coconut is an industry  based crop and 
is a boon to homesteads and marginal farmers. So, any a ttempt to 
standardise the variet ies and c u l t iva t io n  practices is w o r th  wh i le . It is 
hence, necessary to in troduce all the availab le variet ies in J i r ib a m  
and Moreh locat ions to take up deta i led studies and evolve strategy on 
coconut based c ropp ing  system.

4.2.3.1.6 Arecanut ( Areca catechu) The performance o f areca- 
nut in J i r ibam  and ad jacent loca li t ies has been found to be good. There 
is scope for popu la r is ing  the cu lt iva t ion  of this crop. Varietal im prove
ment programme by in troduc ing  all varieties inc lud ing  Assam, M ang la  
etc. and tr ia ls on evo 'u t ion  of package of practices especia l ly  on Areca
nut based c ropp ing  system are necessary.

4 .2 .3  1.7. Cacao (Theobroma cacao) is a tropical beverage crop w h ich  
m igh t  be suitable in J i r ibam  and Moreh areas. Experimental cu l t iva t ion  
of Forastero' variety in Government farm is suggested.

4.2 3.1.8 Oil pa lm f Etaeis gumeensis)  The centre of o r ig in  of the o il  
palm is the trop ica l rain forest region of West Africa. Consider ing  the 
eco logy of the crop, trial cu l t iva t ion  of Dura and Tenera varieties of oil 
palm can be taken up in Cha lp ikrong and J ir ibam  regions of M an ip u r  
State.

4 2.3 2 Spice Crop
Am ong the perennial spice crops, cardamom, pepper, c love and 

nutmeg assume importance.

4 2.3 2 1 Cardamom (Elettaria c i rd a m a m u m ) . This is the cardamom 
of commerce and is a fore ign exchange earner. There is every necessity 
to g row  cardamom m far away places from Southern India due to disease 
inc idence (Katte disease). Thus, tf ie poss ib i l i ty  of g ro w in g  cardamom in 
M an ipur is of s ign if icance. The true cardamom thrives at e levations 
ranging from 600 to 1500 metres w i th  w e l l  d is t r ibu ted  and fa ir ly  heavy 
rainfal l  and a coo ler weather Soil shou ld  con ta in  organic matter. A 
dense tree cover is another requirement A few  places in M an ipu r  may 
be su itab le  for this crop. Therefore, experimental p lan ta t ions  are to bo 
established in all loca t ions  where cond it ions  are favourable accord ing  to 
the requirements of the crop. Based on performance studies, the f o l l o w 
ing cu lt ivars  are recommended for testing in d if fe rent elevations:

Malabar for areas from 600 to 1200 metres 
M y s o re — ,. 000 to 1200
Vazhuka ,, 900 to 1200
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It is also w o r th w h i le  10 in t roduce  ca rdam om  s u b ^ ' ^ 1̂  ^  ' 
Aframom um  spp f rom Africa, Anwmurn arnm sticum  ( <-ngd 
and Am om um  subulatum  ( G r e a t e r  Ind ian  or Nepal Cardam om )-

4 2 .3 2 .2  Pepper (P ipe r  n ig r u m ) is one o f the  o ldest and m ost 
important of all spices It is a native of weste rn  gh.jt i . o f  n ta 
performs w e l l  in (ho lu l ls  o f  Assam and North  Burma.

Fventhough. M an ipu r  State lias not started com m erc id l  c u l t i v a t io n  
o l  popper, tl io scope appears immense w hen  ex is t in g  c o n d i t io n s  Bte 
considered. The team cou ld  see o n ly  2 p lants  o l pepper ( v a r ie t y -  
P ann iyur-1 )  in the Progeny orchard, J i r ih a m  fh e  s tandard  used is jack* 
Because of heavy shado and poor management, the p ro d u c t io n  is p o o r  
The variety Panniyur-1 is more su ited to  open areas There is g o o d  
scope for in troduc ing  other varieties such as Kanm unda , A r ik u la m  m u n d i ,  
Kalluvally , Ba lanco ita  and Kottanadan from Kerala besides va r ie t ie s  f ro m

Cacoa t r e e - V a r .  Forastero (Kerala)
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Cardamom varieties (Kera/a)
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Assam and Karnaiaka T i l l  results o f s tudy  on  v a r ie t ie s  are obtamed 
commercia l cu l t iva t ion  of pepper can be d one  u s in g  p ro p e r  standard j rt 
locations upto  e levations of 900  metres w h e re  there  i s  no (ear 
of frost. Varieties Pann iyur-1  ( fo r  open  s i tu a t io n s )  and Karimunda 
(for shady s itua t ions) may be popu la r ised  The c ro p  can  be g ro w n  both 
asa pure crop and as an inter c rop  m co f fee  and f ru i t  p la n ta t io n s .  A 
rapid m u lt ip l ica t io n  p lo t  on pepper a d o p t in g  b a m b o o  m e th o d  w i l l  solve 
the problem of p roduc t ion  of large q u a n t i t y  of p la n t in g  m a te r ia l .  Pepper 
may also bu i i i t roducod in all l l io  s ta t ions  and p /o y e n y  o rc l ia id s  located 
in olovations upto  11^00 in in  assass its a d a p ta b i l i t y .

{ H y b [ .d )  t K e r s ) s )

— /  f a i d )
4 .2 .3 .2 .3 .  C love &  Nutmeg fEuaP n -
fragrans).  As no standing trees o f  h  ca' y° P h Y"us an d  M y r  
M an ipu r  State, experimental p la n t in c i™ Bf l f,nd n u tm * 9  c o u ld  be fo i  
loca t ions is suggested. OT th &se crops in d i f fe re n t
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4 2 3 2.4. Annual sp'Ces: A m ong  annual spices, g inger (Z ing iber  
o f f ic in a le t and turmeric  (Curcuma domestic®) rank superior. Ginger is 
not a new crop to M an ipur  and its cu l t iva t io n  is in existence though not 
on organised scale No know n  varieties su it ing  to the trade are cu lt iva ted. 
The variety var eties cu lt iva ted  are f ibrous. The techn ique o f p roduc t ion  
of dry ginger, in w h ich  form. Kerala exports ginger, is unknow n. There 
is good scope in organ is ing g inger cu l t iva t io n  both as a pure crop and as 
an inter crop As dry g inger can be kept for long, there w i l l  be no 
d if f icu l ty  in transport ing the same for long distances. The fo l lo w in g  
varieties are advocated for testing and large scale cu lt iva t ion .
For dry g inger —  Maran, VVynad M anan toddy  and Valluvanad-
For vegetable g inger — Ernad, Kuruppampady and China.
For extraction o f o leoresin — R io -de -Jene iro .
For fibre less g inger —  Tafingua and Taiwan.

For enhancing p roduc t iv i ty ,  package of practices are to be evolved 
for th is crop. W hen the cu l t iva t ion  is s tab i l ised and p roduc t ion  becomes 
sizeable, a factory for extract ion  of oleoresin for export can be considered. 
Possib i l i t ies o f a r t i f ic ia l  dry ing o f g inger also are to be explored in places 
where the harvesting season is threatened by rains.

Turmeric  has l im ited  scope due to price f luc tua t ions  a l though  it can 
be successfu l ly  gro .vn  under M an ipu r  cond it ions . So, its cu lt iva t ion  has to 
be l im ited  to internal consum pt ion  only, However, there is scope for 
testing the va r ie t ies -D ugg iru la ,  Tekurpetta, Sugantham, Kodur, Arm oor 
and A l leppey for their y ie ld  and Curcum in  content. The processing o f 
turmeric  has also to be popularised.

Ginger cu lt iva t ion  in M an ipu r
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re trop ica l p la n ts ,  they have  
Although both ginger and turmeru ,J _  R joh  h 0 ,is w i th  

odap.ab .l i ty  tu u -o w  ,n ,« g .o n .  of sub f .o p .o . l  o h m .  

good drainage are to be preferred

Thu.e ,*3 «tl o b« ope fo i  ln . i l  < ^ ^ t i X b y
i t r t i o d a r ,  lunugreak, funnel etc w h ic h  can 
in troduc ing  unproved varieties.

j ? . /  ic )  i i it i. i l  o i l  and A rom atic  p lants*

Mn.,1 ,n  ............ M    S nt l o a r  £ £
cultivation o f frulfa, plantation and apic* cropi ^  id e n t i f ie d ,
based on ng ro -c l inu i t fc  cond it io r ib  t
Unfortunately, the fruits, at proaont do not promts® oconom Ul 
cu lt iva to rs  on account of the absence of g o o d  m a rke t in g  aci d ies

Under th is  con tex t,  it w o u ld  be a p p ro p r ia te  to  th ink  o f . i l te ind te  
crops in tne interest o f  farmers and in the ecoi y o f  th e  S ta te  as a 
who le . India is in short supp ly  o f many essentia l  o i ls  and bu lk  o f such 
o ils  is imported. For the preparation of d rugs m e d ic in a l  p la n ts  are requ ired .  
Lands in h i l ly  regions and more pa r t icu la r ly ,  the lands a v a i la b le  under 
jhum m ed cu l t iva t ion  o ffer  good  scope fo r  t ins  ven tu re .  Ind ia  s p r o d u c 
t ion  of essential and m ed ic ina l o i ls  is no t s ig n i f ic a n t  excep t  in the  case 
o f sandal w o o d  oil. No a ttempts have so far been m ade by  th e  S ta te  
Government to br ing these crops under sc ie n t i f ic  c u l t i v a t io n  Very fe w  
have also know ledge  about these crops except c i t ro n e l la .  The R eg iona l  
Research Centre, Jorhat has ind ica ted the scope  fo r  d e v e lo p m e n t  of 
essential o il  and m edic ina l plants. A c c o rd in g ly ,  the  f o l l o w in g  crops 
offer scope for indepth study:

Java c itrone l la  (Cyrnbopogon w in tenanus)
Palmarosa (Cyrnbopogon m art in i)

Japanese m in t (Mentha arvcnsis)

Black pepper m in t  (Mentha p iperata)
Geranium (Pelurgonium gravcolens )
C innamom ( Cinnamomum spp.)
Dioscorea (Discorea sppj

Pyrethrum (Chrysanthemum c in e ra r ia e fo l iu m )
Belladona (Atropa belladonna)

Chamomile  (M a tr ic a r ia  chamomil/a)

Patchou li  {Pogosienon patchouli,and Vanilla

The c l imate and so il  var ia t ions of Mar, 
cond it ion  for g row ing  a varie ty o f  m ed ic ina l p rov ,de  a congen ia l
success of g ro w in g  these crops, however d m a ro m a l ic  P*anis. The 
of the produce b y  the industr ies a n d  nhar e p  5 u P ° n  the  abso rp t ion

Pharmaceutica ls . W i th  the  g ro w in g
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demand for medic ina l aromatic o i ls  and herbal medicines w i th in  and 
outside the country, it m igh t  be possible to g ro w  medic ina l p lants in 
the state To begin w i th ,  it may be w o r th w h i le  to  make a comple te  
survey of the exist ing medic ina l herbal wea lth  so that the rare species 
available cou ld  be protected and preserved. Measures to preserve these 
wealth  also cou ld  be undertaken p robab ly  in research farms or under 
natural ecosystem. Domesticat ion o f the useful species by tr ial cu l t iva t ion  
so as to make them amenable for fu ture commercia l cu lt iva t ion , 
in troduc t ion  of species from s im ila r  agroc l im atic  cond it ions  etc., can 
also form aspects o f fu ture  detailed studies.

The details of some of the im portan t n o n - t ra d i t io n a l  crops may be 
seen in appendix II.
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CHAPTER 5

S tra te g y  for  D eve lopm ent

5 1. The descr ip t ion  in the previous chapter emphasises the strengths 
ar.d weaknesses of the deve lopmenta l efforts so far undertaken in the 
agricultural sector. Any strategy for the future shou ld  take the fo l lo w in g  
unique features o f M a n ip u r  in to  cons idera t ion :-

a) 90",, of the land area of the State is comprised in the h i l ly  
regions, where  on ly  3 3 nc of the popu la t ion  reside;

b) W ide  var ia t ions of a g ro -c l im a t ic  cond it ions  characterise the
State;

c) Soil c l im ate  and s i tua t ion  favour the intensive cu lt iva t ion  of 
lo w  bulk h igh  value crops;

d) D istance and dependence on long and d i f f i c u l t  transporta t ion  
routes makes it imperative for the State to aim at some degree of se lf-  
reliance in the p roduc t ion  of foodgra ins, and other crops of importance 
for the da i ly  needs of the people;

e) There is a large reservoir o f p ro fess iona l ly  trained agr icu ltu ra l 
graduates seeking em ploym ent;

f; Basrc data on many aspects of agr icu ltura l and hort icu l tu ra l  
po ten t ia l  are lacking.

In this Chapter, an a ttempt is made to suggest certain lines of 
strategy w h  ch w i l l  be feasible and necessary taking into consideration
the above factors.

5.2 D e l i n e a t i o n  o f  A g r o - c l i m a t i c  zones .
The range o f var ia t ions in agro c l im a t ic  cond it ions  necessitates 

the immedia te  e ffo r t  to delineate the Stato into d is t inc t  ag ro -c l im a t ic  
zones A lo n g  w i th  th it. deta i led so i I -capab i l i ty  studios shou ld  also bo 
undertaken so that sc ien t i f ic  land use p lann ing  can be attempted. The 
ac t iv i ty  w i l l  p rov ide  useful and p roduc t ive  employment opportun it ies  
to some o f  tho presently  unem ployed agr icu ltu ra l graduates.

5.3. D e v e lo p m e n t  o f  th o  h i l l  a reas
W h i le  th is  is tho most obv ious  strategy, it is also com p lica ted  by 

various com p lex  factors

5 3  1 Firstly, these areas are the home o f d is t inc t  e thn ic  groups each 
w i th  its o w n  cu ltu ra l  and trad it iona l ind iv idua l i ty .  Development e ffort  
has to be devised tak ing  in to  cons idera t ion  these values. Tho active 
invo lvem ent of the Department of A n th ropo logy  of die Univers ity  of 
M an ipu r  as w e l l  as the North Eastern H i l l  Un ivers ity  w i l l  be a p re -c o n d i 
t ion for apprec ia t ing  these values and devis ing programmes w h ic h  w i l l  
be acceptable to the  people concerned.
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Tribal h a m l e t  at M a n ip u r  - V i e w  o f  (h u m m e d  land

5 3  2 Secondly, it is obv ious  and w id e l y  re c o g n is e d  111 rt th» 
practice o f  /hum m ing  ie w a a te lu l  o f  e f fo r t  as w e l l  aa a H i re ,  t  the 
A change from th is  system w i l l  n o t  be s u c c e s s fu l  if f t  »  v io le n t  b o m  
possible directions in w h ic h  th is  can be a t te m p te d  w o u ld  be -

5.3.2.1. Increase the p ro d u c t iv i ty .

It has been already p o in te d  o u t  th a t  th e  p ' oJ  o '
jhum ming  cycle has been reduced  to  s u ch  an e>ient 
nature does not have t ime to restore the  f e r t i l i t y  o f ih e  land  by 
time the cu lt iva tor comes back to  the s ta r t in g  p o in t  Th s can b t cor 
recited by improvement in the t i l la g e  sys tem s and  reduc  ng t tK  n n ,s,lv 
of t i l lage Cropping systems in v o lv in g  a m ix tu re  o f  c rops  con tra r  
p lanting tree-species, ju d ic io u s  use of w e e d ic id e s  a n d  fe r t i l ise rs ,  intro
duction of improved but proven p la n t in g  m a te r ia l ,  p la n t  p ro te c t io n  ana 
more eff ic ient harvesting are some o f  the  m e th o d s  which can be 
adopted

tut;
mat
the

5.3.2.2. Single w in d o w  approach to e x te n s io n  e d u c a t io n  m the 
areas.

Tnbi

We could fm d tw o  types o f s h i f t in g  c u l t i v a t io n  Som e comm, 
nines s taym  the same hamlets bu t sh if t  the  area th e y  c u l t iv a te  from ye

n0m ad ic  and s h i , < b o ’ h th e n  residences rt h p i r  n . U I w o t :  , , w , , , o u ^  d , »a Snl i i  D O i n  Tneir r e b ,u c » « ^ - '

advice as wpM*0 k ' regard 10 th e f i rs t  set, w e  p ro p o se  th a t  techn 
advice as w e l l  as the source of inpu ts  and se rv ices  s h o u ld  be a v a i l *

26



from a single source located c lose to the ham let or a set of them. This 
off icer w i l l  have to stay at the co m m u n i ty  and be ava ilab le  to them n igh t 
and day if he is to inspire con f idence. Here again, the ava i lab i l i ty  of a 
large number of unem p loyed  agr icu l tu ra l  graduates is a p lus factor in 
the sense that :t can be made a c o n d i t io n  of the ir  appo in tm en t that 
they shou ld  stay in the area of the post ing  for atleast three years. This 
w i l l  also enable a m ean ing fu l  assessment of each o f f ice r ’s w o rk  at the 
end of the period.

5 3 2 3 In t roduc t ion  of fa rm ing systems

and deve lopm ent of a hom e-stead system of cu lt iva t ion  in the tr ibal 
areas w i l l  also help to prevent the tendency to sh if t  from p lo t  to plot. 
Such systems can be devised to su it the pecu lia r i t ies  of each locat ion  
and the system made to accom odate  various crops and animal husbandry ' 
pou ltry  keep ng ac t iv i t ies  of immediate importance to families. S im u l
taneous as w e l l  as relay c ropp ing  systems can be in troduced so that the 
same area w i l l  p rov ide  occupa t ion  and returns th roughou t the year. 
Loca t ion -spec if ic  opera t iona l research programmes have to be started 
for perfec t ing  and s tandard isa t ion  of such systems.

5 3 2 A f fore s ta t ion  and Socia l Forestry.

It is est imated that the area under forests, w h ic h  used to be 68 
a few  year, back has been cons iderab ly  reduced by the shorten ing of 
the ihum m m rj  cvc le  and the consequent fa i lure of natural regeneration. 
It was reported that the present e fforts  to encourage Farm and Social 
Forestry have no t succeeded accord ing to expectations because of n o n 
adopt ion  by several Tr ibal com m un it ies . This ind icates that strategies 
have to be devised for invo lv ing  them more in t im ate ly  in the p rogram 
me It is suggested that such invo lvement cou ld  commence w i th  c o n 
su lta t ion  and associa t ion of the concerned tribal com m un ity  th rough a 
process o f d irec t co n t in u o u s  in te r-ac t ion  by the extension agent in the 
se lect ion of the species to be planted. Instead o f se lecting species w h ic h  
the people  consider have no relevance to their w ay  of l ife, fru i t  and fuel 
species may be in troduced. It shou ld  bo c lear ly  exp la ined from the start 
that the f ina l cu t  as w e l l  as the usufruct w i l l  be the property  o f the c o m 
m u n ity  so th it they have a vested interest in ra is ing and p ro tec t ing  the 
p lan ts  In order to prove the good  in ten t ions  of the Government, i n i t i 
a l ly  a ’ ’s u b s id y "  to compensate for the loss of aroa from thu / 'humming  
c ircu i t  so u t i l ised  for socia l forestry programmes may be also paid to 
the tr ibal co m m un ity ,  but ca lcu la ted  on the basis of the p ropo r t ion  of 
trees p lan ted  w h ic h  survive at the end o f the year thus re infdrr mg the 
vested Interest of the co m m u n i ty  in the protection of th "  p lanted 
materia l.
5 3 2 5. In t ro d u c t io n  o f Taungya systems

Taungya has been the t im e-tes ted system for the combined use o f 
land for forestry and agr icu ltu ra l crops Of ■ ourse. if unw ise ly  practiced,
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ite is albO hue 11 sufficient care is 
both activities suffer but the 0 fJlJU’ 1 0 . , he „ n ag B practices adop-
t a k e n  i n  the choice of the agrm i Uf<l . sys,emS can be undertaken 
ted. Research a n d  demonstration _ generally non-irrif latfd
in all the hill districts The W im  _ ^  feaslb|e taungya crop*
varieties of rice, tapioca, ginger grow th  of tree crop
,he agronomy of which b“ ^ d "ash crops P e r m e d  by 
is not hampered, bul el the sa™  ' ^  h a deve|o p ment may also pro-
the tribal c o m m u n i t i e s  are raiseo 
vide a viable ellernatrve lo shifting cult ivalion

5 3 2.G Introduction of Agio-based Industry
Already tr ibal people are engaged m t ra d i t io n a l  m d u s m a  a c tm ty  

using agricu ltura l produce. They c o u ld  be s t r e n f l t h e n e d a n d n e w  one 
su itab le  to the p lan t in t ro du c t io n s  n o w  p roposed  c o u ld  be s ta r ted  For 
example, w i th  the large scale in t ro d u c t io n s  o f  ta p io c a ,  .1 w o u ld  be 
possible to produce dried ch ips  and encourage  th e  s e t t in g  u p  of a few 
small scale starch making units . M ustard , n o w  p ro d u c e d  in abundance , 
is being taken to West Bengal for e x t ra c t io n  o f th e  o i l ,  w h ic h  is b rough t 
back at considerable cost for resale in M a n ip u r  W i th  th e  ass is tance of 
the Khadi and V il lage Industries C om m iss ion , it s h o u ld  be p o s s ib le  to set 
up hamlet level ghams so that the va lue  is re ta ined  arid add it iona l  
em ploym ent created loca l ly  S im ila r ly ,  b a m b o o  and cane  can now 
sacrif iced in the course of jh u m m in g  c o u ld  be th e  base fo r  several 
cottage industries.

5 3.2.7. Generally

thus, for jhummiadars,  w h o  reside p e rm a n e n t ly  in a lo c a t io n  but 
on ly  sh if t  their locale of cu l t iva t io n ,  systems w h e re b y  va lu e  w i l l  be 
added by increased p roduc t iv i ty ,  socia l fo restry , im p ro v e d  t i l la g e  p ra 
ctices and year-round ac t iv i ty  w o u le  be the app ro a ch  ]o  d e v e lo p m e n t  
These efforts necessitate the co n t inued  presence and ready a v a i la b i l i ty  
of the change-agent; in o ther w ords , a g r icu l tu ra l  e x te n s io n  o f f ic e rs  shou ld  
be resident in the areas concerned and s u f f ic ie n t ly  e m p o w e rd  to  meet the-
needs and demands of the cu lt iva to rs  not m ere ly  fo r  a d v ice  bu t also 
inputs.

5.3.2.8. Nomadic sh if t ing  cu lt iva to rs

People can be weaned away f rom  n o m a d ism  o n ly  by  th e  d e m o n 
stra t ion o super,or com forts  o f  sett led w ays  o f  l i fe  T hey  are l ik e ly  to  
□6 e thn ica l ly  sensit ive to some va lup cv ir t-m
seems to v io la te  them is doomed “o , ai e ^  T
cated even fu rther by trad i t ions  o ,  o w n m l p  £  r“  ‘ ‘ .h e T a £
we understood that in some co m m un it ie s  the . . '
the headman, whereas in some others all th  ' re 11 IS ves led  m
share the t i t le  equal ly  We alsn u n H  6 merriders o f  the  c o m m u n i t y

V- w e  also unders tood  tha t the  Gevernment are
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seriously conS'dering leg is la t ion to d ivest headmen of exclusive o w n e r
ship In this context, w e  though t that the experiment successfu lly  
implemented at J i r ibam  for the vo lun tary  surrender o f land in return for 
the r ight of em p loym ent and a share in the u lt imate  p ro f i t  is very s ig n i 
f icant Though th is experiment is spec if ica l ly  for raising Tea, it cou ld  
be generalised for most commercia l crops and even forestry. It is 
suggested that forests may be raised by re-foresta t ion or affore 
station in j h u n m s d  land by entering into such partnerships 
w ith  the tr ibal com m un it ies  so that em ploym ent opportun it ies  are g e n 
erated in the process of raising them, the proceeds of the terminal cu t 
are shared equ itab ly  between the Govt, agencies concerned and the tr ibal 
people, usufructs are fu l ly  the people 's  and the ava i lab i l i ty  of M ino r  
Forest Produce w i l l  provide add it iona l em ploym ent and income to them.

5 3 2.9 Krishi V i jnan  Kendras

We were in formed that many tra in ing programmes undertaken by 
the Tribal Development Corporat ion, for example, in mushroom c u l t i 
vation, were taken advantage of by people  from the plains rather than by 
t r b a l  farmers from the h i l ls  The probable reason was the distance of the 
tra in ing centres Tra in ing o f tr iba l farmers has to be near at hand, c o n t i 
nuous and. to the extent possible, in formal. To achieve these objectives, 
Krishi V i jnan  Kendra may be started w i th  the ICAR assistance in selected 
tr ibal concentra t ions  Schemes may also be proposed under the Tribal 
Area Research Programme of the ICAR for s ta r l ing  integrated research 
and extension ac t iv i t ies  among them.

In the loca t ion , s ta f f ing  and programme development of such 
centres, the active and con t inued  invo lvem ent of the Department of A n th ro 
po logy  o f the M a m p u r  Univers ity  w o u ld  be useful to ensure the greatest 
con fo rm ity  w i th  tr ibal values for acceptance by them; o therw ise, if anta
gonism develops due to any awkwardness, then the a c t iv i ty  w i l l  be doomed 
to fail On the o ther hand, if it succeeds, then it w i l l  bo possib le
to devise programmes in an unstructured manner so that the trainees
recognise their t ra in ing  needs and demand tho fac i l i t ies  It w i l l  a lso
be possib le to progressively raise the level of t ra in ing so that as each
sk i l l  is mastered, new  ones can be introduced.

5 .4  D e v e lo p m e n t  s t r a t e g y  in  t h e  P la in s
The p la ins of M an ipu r  are blessed w i th  ferti le so ils and ample 

moisture, p ro d u c t iv i ty  being already h igh  m a in ly  in the case of rice 
We have made specif ic  c rop -w ise  recommendation  elsewhere but 
w o u ld  like to emphasise that as a matter of strategy, tw o  aspects 
stand out

Firstly, drainage and water management are the most pressing 
cha l lenges that have to be tackled;
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Second ly  there is need to  in t ro d u ce  a n d ra t io n a l . s e  systems of 
c ropp ing  m the place of the m o n o -c ro p  s tra teg ies  w h .c h  are co n ven t iona l  
We cou ld  iden t ify  poss ib i l i t ies  for r.r e based and  h o m i  to a d  c ro p p in g  by8. 
toms m the p la ins in a d d it io n  to the  in t r o d u c t io n o f  n e w  va lue  added  crop*. 
Here again the emphasis spec if ica l ly  has to  be on  l o w  b u lk  h ig h  value 
crops so that pro f i t  is m ax im ised in a c o n te x t  w he re  t ra n s p o r ta t io n  cost

to markets is s ign if ican t

5 5. In f ra s t ru c tu re

5.5. / Communications.
A w e l l  designed system o f  c o m m u n ic a t io n  has to  be b u i l t  up so 

that farmers, pa r t icu la r ly  m tho rem ote  h i l l  lo c a t io n s  d o  not have to 
dispose of their produco at unrem unera t ive  p r ices  d u r in g  t in  ha rves t  season 
Grow th  centres may be iden t i f ied  for l in k in g  in road  n e t -w o rk s ,  and m 
turn connected w i th  p roduc t ion  locales th ro u g h  a p p ro p r ia te  b r id le  tracks 
or loo t-pa ths . The tr iba l D eve lopm ent C o rp o ra t io n  c o u ld  set up  market 
centres w i th  storage fac i l i t ies  so that su rp lus  p ro d u c e  c o u ld  be kep t over 
for better prices w hen the season changes. The C o rp o ra t io n  c o u ld  also 
devise price support po l ic ies  and bu ffer  s to c k in g  in o rde r  to  ensure  stable 
price realisation for the tr iba l producer.

5.5.2. Cold storage fa c i l i t ie s  fo r  p reserva t ion  o f  P la n t  M a te r ia l

In add it ion  to the general w a re -h o u s in g  fa c i l i t ie s  sug g es te d  above, 
ere is nee for a few  s tra teg ica l ly  loca ted  c o ld  s torages, p a r t ic u la r ly  for
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seed potato and other perishable p lan t ing  material Either the C orpo
ration or a Co-opera t ive  Federation may set up such ventures w i th  sub
stantial assistance from the Government. This w i l l  help to store high 
value produce like apple, p lum  peaches, and various vegetable crops.

5 5  ? Residences and incentives fo r off icers
We have recommended that off icers should be posted for long and 

con t inuous  tenures in the h i l ly  areas This implies that residences should 
be prov ided to them and incentives g iven to them thus ensuring that they 
w i l l  not be miserable

5 6 A n im a l  H u s b a n d r y

Even though w e  cou ld  not make a deta i led  survey o f the present 
state of deve lopm ent in the A n im a l Husbandry sector, we were impressed 
by t i u  vast po ten t ia l  fo r  th is ac t iv i ty  in the State. In v iew  o f the l im ited  
market for l iq u id  m i lk  in the area, any further progress w i l l  have to be 
based on non -co n ve n t ia l  va lue-added products  w h ich  cou ld  stand long 
storage and transporta t ion, m a in ly  to the metropo li tan  market at Calcutta. 
The c l im a te  in many parts o f M an ipu r  is conduc ive  to the jmanufacture  of 
various cheeses and other m ilk  products, inc lud ing  perhaps the ever 
popu la r  rasa go/fa. W e have elsewhere suggested increase of sugarcane 
w h ich  w i l l  prov ide more sugar and w i l l  mnko it feasible to manufacture 
milk, sweets at com pe t i t ive  prices In add it ion  raising of catt le for beef 
w o u ld  also he feasible because there is no taboo on c o w  s laughter in the 
h i l l  areas The be-T cou ld  bo processed and su itab ly  packed for sale in 
Calcutta It w i l l  be possib le  to undertake a vast programme of agro 
s to logy  and pasture deve lopm ent in the areas denuded by / 'humming  in 
the past

5.7 P o u l t r y  d e v e lo p m e n t
The homestead farm ing systems that we have advocated w i l l  

e legantly  accommodate im proved methods of pou ltry  farm ing as well .  
Here again, b ro i le r  p roduc t ion  together w i th  processing and preservation 
w o u ld  be feasiblo for sale in trie m e tropo l i tan  markets.

5 .8  F is h e ry  d e v e lo p m e n t
M an ip u r  is blessed w i th  many streams and tanks The people in 

the p la ins even though  genera l ly  vegetarian un l iko  those in tho hil l  
d istr icts, do take fish as a necessary ingredient in their d iet In troduct ion  
of sc ien t i f ic  fish fa rm ing  techniques is therefore feasible In the h i l l  
streams, trou t can be in troduced as a game fish against some time in the 
future w hen tourism may be encouraged.

5 .9  T h e  s p e c ia l  Eco s y s te m  o f  th e  L o k tn k  Lake

This lake is a fresh water system over an area of about fiO sq. km , 
w i th  a surround ing area o f another 30 sq k m ,  w h ich  gets f looded to
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„  1S reported thd i  n w n v  H . d w e n u u .  ‘-out o ,  ol
a depth  o l 1 to 2 inc ites It is r t |o n s  , h e o t o  sys tem  due to
hie .tie ondange tedo r  i t i tee tenuJ  V ^  w ( j | |  ab |h ( , MlI.rBa5,n9

the fo rm ation  o l the '’ v d ' 0 , A  |o n ,. , u m l p ro je c t  10 s tu d y  o i l  a sp u t ts  of
pressure of human sett lement. lhe L i fe  S c ience  D e p a r tm e n t  o l  the

, hls hah,tat may be “ I'®11 u£ i|u| conse(|Uc-nc.as art, l ikely to  f o l l o w  tha
Manipur Univers ity . va r ie t ies  a n (l c o m b in e d  c u l t iv n t io n  of
in troduc t ion  of deep-water pa r y  Wdter p ra w n s  m ay  be t r ied  out
such varieties w i t h ,  h o o u lh . ro  ol thtr fresh w u t *

in the peripheral area.

5 10 E co log ica l p re c a u t io n s
/ | n i l : „  ,nd the e d ia c e n t  b u irn e s e  areas Thu north-oastorn reg ions of Ind ia  ana m e j .

^  ... | . i -jut spec ies  w h ic h  me now

;T ,L tn e Pd '“ C P r L t h n a  r n d ' t . o t r u  w r .h  . n y  a t te m p t  .1 uf lr tc u l tu ra l  deve lop-

—  •; » ° r  mproperly developed ho t. im ca i garucu>w ia
plasm so co l lec ted and preserved w i l l  p -ove  to  be m va lu a b le  ... th e  genera, 
t ion  of improved materia l th rough  su itab le  b reed ing  p ro g ra m m e s

5.11 Re o r ie n ta t io n  o f  d e p a r t m e n t a l  re s e a rc h  e f f o r t s
We have devoted a separate chap te r  for p ro p o s a ls  on  A g r ic u l tu ra l  

education in Manipur, w i th  the long  term o b je c t iv e  of b u n g in g  together 
education, research and extens ion under one u m b re l la  As th is  w i l l  
necessarily take some cons iderab le  t im e, research e f fo r ts  w i l l  have to 
con t inue  to be a departmental re sp o n s ib i l i ty  and w e  m ake  som e recom m 
endations accord ing ly .

5.11.1. Research in rice

At present there is o n ly  one R.ce Research S ta t io n  at W angbal 
This is in the valley and therefore not s u i ta b le  fo r th e  deve lo p m e n t of 
co ld - to le ran t,  ra in - fed  cu lt iva rs  su itab le  fo r  a g ro - fo re s t r y  p rac t ices  in the 
hil l  d istr icts. We recommend the e s ta b l ish m e n t  o f a s ta t io n  at Ukhrul 
or M ao -M aram  for th is purpose. A n o th e r  s ta t io n  m ay  be estab l ished at 
J ir ibam  for cond it ions  where tw o  c iop s  per year can  be ra ised. A  smaller 
station in the Loktak Lake area fo r  the spec ia l  p ro b le m s  o f  rice under

cond it ions  of submergence w o u ld  be des irab le , as w o u ld  be one fo r  the
foo t  h i l ls  area.

5.11.2. Research in h o r t ic u l tu ra l  crops

n r n h ip m c ^ 'h n t 'h Ca,lfl|V j d 'Str' l3Uted pa t le rn  o f  research s ta t io n s  and the
a n d „ u . '  h - , .  31 6 a C h  ° ' , h e m  , e c >u i ‘ «  “  P r 0 P P r  a g r o - c l i m a t f c

as of the hiahest *  m appin9 o f 1he S ta te> w h ic h  w e  have a lready  suggested
io n  y. P e n d in g  s u c h  c la s s i f i c a t i o n ,  w e  recom m end .

Farm, ™  ’ Spfc“y  U rchard cu m  C ashew  Farm, J i r ibam , work
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on and the standardisation of package o f practices on sapota, mango, 
banana, pineapple, lemon, papaya, dioscorea and tapioca, p lan ta t ion  
crops like coconut, arecanut and cashew and spice crops like pepper and 
g inger

fo r  stations in the 'su b - t ro p ica l  region". viz.. Coffee Development 
Farm. Pangsang, Govt., Projeny Orchard, Churachandpur, Coffee 
Development &  Nursery Farm, Noneh and Govt., Progeny Ochard, Man- 
tr ipukri  b roadening the base and co n t in ua t io n  of the w ork  already being 
done;

fo r  stations in the 'temperate' region,  viz.. Govt., Progeny 
Orchard, Tengnoupa l and Govt., Orchard, Ukhrul. in tens if ica t ion  o f the 
work  being done on the apple, enr ich ing  the germ plasm co llec t ions, and 
w ork  on coffee, cardamom varieties, c innam on, and m edic ina l crops and 
essential o il  bearing crops.

Deta iled recom m endations  may be seen in A ppend ix  II

5 .12  C o n s t i tu t io n  o f an A g r ic u ltu ra l  D e v e lo p m e n t  Board

In v iew  o f the wast potentia l  and nationa l s ign if icance of ag r i 
cu ltu ra l  deve lopm ent in th is State, it is suggested that a very high power 
board may be cons t i tu ted  to c o -o rd in a te  p o l ic y  and ac t iv i ty  in this area. 
As already po in ted  out. a m a jor determ inant of success pa r t icu la r ly  in the 
h i l l  areas is the invo lvem ent of tr ibal people and the harmonisation 
of governmenta l ac t ion  w i th  tr ibal value systems. Tribal tenure of land is 
com p lica ted  from area to area as w e l l  as tr ibe to tr ibe Tensions are also 
possible between tr ibal a n j  adjacent n o n - l r ib a l  com m un it ies  w h ic h  w i l l  
negate all a ttempts at improvement. Tho deve lopment process itself is 
l ike ly  to sharpen such antagonisms unless it is w ise ly  and sagaciously 
orchestrated at the highost level The morale of var ious echelons of 
off icers w o rk in g  the various programmes and in various locales can be 
main ta ined on ly  if con f idence  at tfie h ighest level is generated in tho 
earnestness o f purpose w i th  w h ic h  tho challenges are faced and the 
honesty and e f f ic iency  w i th  w h ich  tasks are fu l f i l le d  and w ork  despatched.

5 13 A S p e c im e n  P r o je c t

Inco rpora t ing  some of the elements of the w o l l  kn o w n  'T & V' 
systems and NARP adopted in most other states in India and to be 
implemented by the A g r icu l tu ra l  Development Board proposed in the 
previous para may be seen at A ppend ix  VII (b ) .
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CHAPTER G

Agricultural Education in M a n ip u r  S t a te

A g r i c u l t u r a l  C o l le g e ,  M a n i p u r
. iQ 7 q  It is a f f i l ia te d  10 M a n ip u r  Uni-

Thu col ego was started in 19 / y  11 lb 1
varsity  and i tsn n n u a l  m taks  I s 40  (o r  u n d e rB ,adua .e  p ro g r .m m a .  Somes,s, 
£  i n ,  o l  uducatm n I .  fo l lo w e d  a d o p t in g  t h .  s y l lo b o s  o f  Assam  A gn -  
c u l lm a l  Univers ity . Tho C o l lage  la g o v e rn e d  by  a s o c ie ty  w h o se  chapman 
is tho Chio f M in is te r  Tho fo l lo w in g  d ig n l lo n e s  h o ld  the  va r ious  offices

of tho socioty.

V,co Chairman -  M i n i s t e r  o f  Agriculture, M an ipur State. I

Members — M in is te r  of F inance, M a n ip u r  S ta te .
  Director of Agriculture, M an ipur  Stater •
  D irec to r  of H o r t ic u l tu re ,  M a n ip u r  S ta te

i •

—  ICAR nom inee.• i

Twelve Departments are fu n c t io n in g  in the C o l le g e  w i t h  P r in c ip a l  as 
the head of Collego.
The various departments aro :-  
Agronom y,
Hort icu ltu re ,
Botany & Plant Pathology,
Plant breeding & Genetics,
Entomology,
A gr icu l tu ra l  Economics &  Farm M anagem en t 
A g r icu l tu ra l  Chemistry &  Soil  Science.
A g r icu l tu ra l  Statist ics. M a them atics  & Physics,
An imal Husbandry,
Languages,
Extension Education, and 
A g r icu l tu ra l  Engineering.

i lie College offers B. Sc. (A g r ic u l tu re )  degree and the  du ra t ion  of 
course is 4 years. The budget o f co l lege  is Rs. 3 0 - 4 0  lakhs per year.

The Instruct ional farm comprises o f  13-2ha w h e re  p a d d y  is the  mam 
crop. No garden land or h i l l  area has been a l lo te d  to  the  co l lege  so far to

• 8 i h W|'t h T w  m11" ! !  Cr° PS- -1*18 preSent A g r ic u l tu ra l  C o l le g e  situated 
in e mp a a ey oes not g ive  adequate  o p p o r tu n i t ie s  fo r  s tudents  and 
teachers to or ient themselves fo r h o r t ic u l tu ra l  c ro p  p ro d u c t io n .  The u l t i 
mate economy of the state, to a great ex tent, depends  on  hort icu l tu ra l  
crop p roduc t ion . The students shou ld  necessar i ly  learn techn iques  for
the three crop product on if t h - v  ♦ u. , 6 H11 theY are to be profitably utilised.
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The study team of KAU v is ited  the co l lege on 1 9 -9 -8 4  and had 
d.scussion w i th  the Princ ipa l and s ta ff  o f the college. The observations 
and recommendations o f  the team are furn ished b e lo w : -

6.1.1 Site o f  the A g r ic u l tu ra l  College

The College is located in a va l ley  w i th  no land for cu lt iva t ion  of 
ho rt icu l tu ra l  crops Even the va l ley  area availab le is on ly  18.2 ha in 
extent occup ied  m a in ly  by paddy crop, a small orchard and bu ild ings. As 
the total s trength  of s tudents  in the 'co l le g e  is 160 and the economy of 
the M an ipu r  State u l t im a te ly  rests on ho r t icu l tu ra l  crop p roduct ion , more 
thrust in educat ion  has to be g iven to H ort icu l tu re .  As the teachers have 
the respons ib i l i t ies  fo r teach ing, research and extension education, 
fac i l i t ies  by w ay  o f proper land for ho r t icu l tu ra l  as w e l l  as agr icu ltura l crop 
p roduc t ion  are to be p rov ided  Besides research fields, a good orchard 
consis t ing of all crops is a must. Recreation fac i l i t ies  as play grounds, 
botan ica l garden etc. are also to be p rov ided to the students and teachers. 
To make a g r icu l tu ra l  educa t ion  comprehensive, un its  of dairy, pou ltry  
etc. shou ld  also to  be established.

To accom p l ish  all the ob ject ives, it is necessary to house the 
College in a cam pus hav ing  an area o f atleast 500 hectares, that too 
c o m p rs in r j  of Velleys and h i l l  slopes. The present site o f the co l lege 
does not sa t is fy  all the co n d it io n s .  If all these fac i l i t ies  cannot be p ro 
v ided in the present Campus, it is advisab le  to sh if t  the co l lege  to a more 
conven ien t lo ca t io n  w here  su f f ic ie n t  land is available. It was m entioned 
dur ing  d iscuss ion  that su f f ic ien t  lands of appropria te  nature can be had in 
Mahadeva t I la It is hence suggested that an expert com m ittee  may be 
cons t i tu ted  im m ed ia te ly  to select an appropria te  s ite  for tho college.

8 1 2  In s t ru c t io n a l  Farm
The ins t ruc t iona l  farm fac i l i t ies  in the Collego are not adequate- 

The Ins truc t iona l  farm shou ld  have both  va lley and h i l l  areas to g row  
a g r ic u l tu ra l  and h o r t ic u l tu ra l  crops, for undertak ing  research on all crops. 
So. it is necessary to estab lish  a fu l l  f ledged ins truc t iona l farm atleast in 
an area o f  200  250 hectares com pris ing  m ain ly  of h i l l  typo of lands.

6 1 3  B u i ld in g s
The b u i ld in g s  n o w  ava i lab le  are inadequate. Laboratory b u i ld in g s  

o f Departm ents  for engag ing  50  students nro too small l lns-des p ro v id 
ing add it io n a l  class rooms and labora tory  rooms, there is necessity to 
improve the c o n d i t io n  o f  the ex is t ing  ones also. It is estimated that 
atleast four more lecture rooms and five more labora tory  rooms of 
• i f f "  Ml  p l in th  a n t  w o u ld  be a d d i t io n a l ly  required Construct ion of 
adequate num ber o f  quarters for the staff is also a necessity Green 
houses, p o t t in g  house etc are also to bo provided,
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6 . 1 4  Equipments  adeaua te ly  e q u ip p e d . A
Most o l  the laboratory rooms are not ado ]

deta i led scru t iny  on the ava i lab i l i ty  o f e q u i p m e n t s  IM equ ipm en ts
ments is necessary so as to strengthen the same w n h  m

6.1 5. Library
The study l o a m  noneed that tire present library “

Ciiter lu the needs of even Grfiinaseval* Fruifhmq entrt*. 
to  m en t ion  that die standard of educat ion  is re lated to l i e  accessi 
tho students and teachers to l iterature. Tito team no ted  tha t t le ium  
of standard books availab le on ag r icu l tu ra l  sub jec ts  is scan y ne 
co l lege subscribes on ly  fo r  10 Ind ian  jou rna ls  The e x is t in g  oo  s are
not seen arranged d isc ip l ine  w ise. Therefore, it is a b so lu te ly  essentia  to
strengthen thu l ibrary b y w a y  of add it io n a l  h o o fs ,  jo u rn a ls  and sta 
A dd it iona l  spaco w i l l  havo to bo p rov ided w h e n  the  l ib ra ry  expands  It 
w o u ld  be desirable to p lan for a modest l ib ra ry  b u i ld in g  m advance

6 16. S ta ff  pos it ion
The w ork  load of teachers and the teach ing  s ta l l  p a t te rn  n o w  in 

existence when compared w i th  the m in im u m  s ta f f ing  pa ite rr i  sugges ted  
by the ICAR for A g r icu l tu ra l  Colleges ind ica te  that the s ta ff  p re sen t ly  
availab le in various departments in the C o l lege  arc- too  lo w

The staff pattern for a major departm ent as per ICAR no rm s  fo r
undergraduate course in a professional co l lege  is as fo l lo w s  -

Professor — One
Associate Professor One
Assistant Professor —  T w o
Instructors — T w o

Therefore, im prov ing  the staff pos it ion  shou ld  be co n s id e re d  as a 
p r io r i ty  item in s trengthening the co llege.

To attract the best ta lented and q u a l i f ie d  hands to  the  co l lege ,  
incentive either by w ay  of h igher pay scales or by w a y  of advance  i n 
crements are to be given. Possibly, tw o  advance inc rem en ts  fo r  M  Sc 
degree holders and three advance increm ents  fo r d o c to ra te  degree 
holders w i l l  be reasonable incentives to start w i th

6.1.7. Other suggestions

(i) Botany and Plant Pa tho logy  have been c o m b in e d  and kep t  as 
one Department. As the func t ions  o f these tw o  d is c ip l in e s  are d i f fe re n t  
and Plant Patho logy is a m a jo r  d isc ip l ine , they  may be separated and 
each may be given status o f independent departm ent.

( i i )  Plant Breeding and Genetics may be c lu b b e d  w i t h  A g r i 
cu ltu ra l Botany Department. Separat ing them  as ind e p e n d e n t  depa r t 
ments can be taken up w hen  pos t-g radua te  courses are started.
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f i l l )  Agr cu ltu ra l  S ta t is t ics  may be g iven independent status.

( iv)  A basic Science department may be consti tu ted and the 
d isc ip l ines  o f  M a them atics  and Physics be b rough t under it.

(v) A g r icu l tu ra l  Engineering may be g iven the status o f a 
department

(v i)  I he Heads o f  Departments o f the college shou ld  active ly 
associate w i th  the research func t ions  o f the Agr icu ltu ra l  and Hort icu ltu ra l 
Departments. They shou ld  p rov ide  leadership in th is regard.

(v i i)  The College  o f A g r icu l tu re  shou ld  have proper l iaison w i th  
Life Science Departm ent o f M an ipu r  Univers ity  and ICAR complex.

It was in fo rm ed that the co l lege proposes to start post graduate 
courses in the d isc ip l ines  of hort icu l tu re , agronomy and p lan t patho logy 
dur ing  the seventh p lan period. Unless, the college is strengthened in 
a l l  aspects, it w i l l  be too  early to start PG courses. Hence, it is suggested 
that they may be started du r ing  the later half o f the seventh plan period.

6 1 8. Fund o f  the co l lege
It was in fo rm ed  that fund requirements of the college are provided 

th rough  or w i th  the approval of the D irector of Agr icu ltu re . Such a 
system may no t be he lp fu l  for the g ro w th  o f tho co llege It w i l l  be 
necessary to m o d i fy  the system. The Princ ipa l of the co llege should  be 
an independen t o f f ice r  and funds shou ld  f lo w  d irec t ly  to h im from 
governm ent society.

6 1 9  Resident Teaching
I t  is necessary to insist on resident teaching in a professional 

co l lege  Th is  w o u ld  necessitate cons truc t ion  of add it iona l hostels.

6.1 10. Sy llabus
The sy l labus n o w  fo l lo w e d  is said to be that of AAU. The courses 

shou ld  g ive  m ax im um  w e igh tago  for ho r t icu l tu ra l  subjects compris ing 
pom o logy ,  p lan ta t ion  crops, o le r icu ltu re  and f lo r icu l tu re ,  spices and 
essential o i ls  and processing techno logy. It is suggested that tno 
sy l labus may be rev iewed and revised if necessary.
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CHAPTER 7

Collaborat ion w i t h  o ther  Inst i tut ions
For the overa l l  deve lopm en t o f  M an ipu r  state especia l ly  in a g r i 

culture, i t  w i l l  have to deve lop  c o l la b o ra t io n  w i th  o ther ins t i tu t ions  dealing 
w i th  various as pects . Th is  is all the more im portant as the State is in 
its in fan t stage o f  deve lopm ent,  despite its potentia l i t ies . The task 
before i t  is huge.

To ach ieve success to a desired level in respect of research, 
educat ion  and ex tens ion, it appears necessary that M an ipu r  State may 
co l labora te  w i t h  the fo l lo w in g  ins t i tu t ions  for various functions.

1 U n ive rs i ty  o f M an ipu r ,
2 Assam A g r ic u l tu ra l  Un ivers i ty  (A A U ) ,
3 KAU.
4 ICAR Research Complex, and

5 Regiona l Research S ta t ion  on M ed ic ina l Plants, Jorhat,
Assam

7 1. C o l l a b o r a t i o n  w i t h  U n iv e r s i t y  o f  M a n ip u r .
As the f lo ra  and fauna of M an ipu r  state are fast d isappearing, it 

w i l l  be h ig h ly  necessary to preserve them. To start w i th ,  it w i l l  be 
desirable to  c o n d u c t  surveys of flora and fauna in various locat ions such as 
uph i l ls ,  foo th i l ls ,  va l leys and in and around Loktak lake. A germplasm 
of f lora and fauna espec ia l ly  of endangered species may be established so 
that by gene t ic  eng ineer ing , the characters can be transmitted to the 
new  genera t ions  o f  the d i f fe ren t  species.

For im p ro v in g  ag r icu l tu re  in h i l ly  areas, a series of agro-techn iques 
are to be evo lved  KAU and Korala Forest Research Inst itu te , Peechi 
are c o n d u c t in g  exper im ents  on Taungya system and some of tho data 
may be app l icab le  to M an ipu r .  M an ip u r  Univers ity  may draw  on the data 
and co n d u c t  exper im ents  at various locations.

7 2. C o l l a b o r a t i o n  w i t h  A A U
Assam is one o f  the most doveloperl States in tho North  Eastern 

region. The A A U  is nearest to M a n ip u r  State, on w h ic h  it can dopand for 
deve lop ing  the va l leys  and h i l ls  besides agr icu l tu ra l  education, resoarch, 
and ex tens ion  educa t ion .  Therefore. M an ip u r  may co llaborate  w i th  the 

AAU , for research and data support .

7 3 C o l l a b o r a t i o n  w i t h  K A U
C ons ide r ing  the deve lopm ent o f c ropp ing  system prevalent in

K e r a l a  a n d  the p o te n t ia l i t ie s  o f  ado p t io n  o f the same in Manipur, it is

fe l t  that KAU w i l l  be able to assist M an ipu r  in -
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a. Training ol studrrn is ol Manipur ai gradual, and po.t Br , d uale 

levels;
b Inseiv ico t ra in ing  of Officers;

Prov id ing  experts in  spec ia l ised  f ie ld s  o n  s h o r t - te rm  basis,,

d S up p ly in g  p la n t in g  m a te r ia ls  fo r research pu rposes ;

e. Exchange of teachers; and
f . Deve lopm ent of fresh p ra w n  c u l tu re  in  L o k ta k  lake .

7 4 C o l la b o r a t io n  w i t h  IC A R  R e s e a r c h  C o m p l e x
It is necessary to id e n t i fy  the  areas o f research  th ro u g h  a jo in t  

effort by the State Departm ents  and IC A R  Research C om p lex .  Long 
term projects requ ir ing  cons ide rab le  f in a n ce ,  s o p h is t ic a te d  technology 
and oxpert personnel may be taken up  by th e  IC A R  The short term 
projects for the im m edia te  b o n o f i ls  o f  the  c u l t iv a to rs  m a y  be  taken up by 
the Departments of the State. Tho S ta te  G o v e rn m e n t  w i l l  take a lead in 
testing the f ie ld  a d a p ta b i l i t y  o f the p ro ve n  te c h n o lo g y  o f  the ICAR 
Research Complex in d i f fe re n t  lo c a t io n s  o f the  S la te .  Th is  can be 
accomplished on m utua l c o l la b o ra t io n  p re fe ra b ly  by  s e t t in g  up  a Research 
Advisory Council  hav ing  rep resen ta t ions  f ro m  v a r io u s  depar tm en ts  and 
ICAR.

7 5. C o l la b o r a t io n  w i t h  R e g io n a l  R e s e a r c h  S t a t i o n  o n  M e d ic in a l  
Plants.

To d ivers ify  crop p ro d u c t io n  and in t ro d u c e  a ro m a t ic  and medicinal 
plants, co l labora t ion  w i th  the Research S ta t io n  o n  M e d ic in a l  Plants, 
Jorhat is suggested.
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CHAPTER 8 j

Projects ident i f ied  for  immediate  
im p lem enta t ion

Agricultural Research

1. De l inea t ion  of M a n ip u r  in to  d is t inc t  A g ro -C l im a t ic  Zones.
2. Establ ishment o f h i l l  research s ta t ion for rice.
3. Establishment o f Rice Research Stat ion in foo t h i l l  area.
4. Establ ishment of Rice Research Stat ion in deep water area.
5. Establishment of Rice Research Stat ion in tropical area (Korobam)
6. In t ro d u c t io n  o f su itab le  Taungya systems,
7. C ropp.ng  system research in valleys and h i l l  slopes.
8 Im provem ent o f p ro d u c t iv i ty  of Jhum m ed  lands.
9. Increasing the p ro d u c t iv i ty  of rice in the valley.

10. Eco log ica l system studies
11 Fresh w ate r  p raw n cu ltu re  in Loktak lake.
12. Post harvest techno logy  in rice and tapioca.
13 Im provem ent of b rew ing  techn ique of rice l iquor.

A g r ic u l t u r a l  D e v e l o p m e n t
1 Invo lvem en t o f Tr iba l committees.
2. A f fo res ta t ion  o f h i l l  areas.
3 Estab lishment o f Krishi V ignana Kendra in h i l l  areas.
4 Estab l ishment o f  A g ro  based industries.
5. Research on improvement of C om m un ica t ion  in h i l l  areas.
6 Catt le  and fodder deve lopm ent.

H o r t i c u l t u r a l  Research
1 Estab l ishm ent of Research Sta t ions in trop ica l region D eve lop 

ment and in tens if ica t ion  of act iv it ies of Moreh Farm and 
J i r ib a m  Progeny Orchard cum  Cashew Farm.

2 Estab l ishment of Research s ta t ions in sub trop ica l re g io n — D eve lop 
ment and in tens if ica t ion  o f ac t iv it ies  of Pansung Coffee Farm, 
C hurachandpur Government Progeny Orchard, Noneh Coffee Farm 
and M a n tr ip u k r i  Geverrimont Progeny Orchard.

3 Estab l ishment o f  Research Stat ions in temperate reg ion— Deve lop 
ment and in tens if ica t ion  of ac t iv it ies  o f Tengnopal and Ukrul Progeny 
Orchards.

4 Estab lishment o f Zonal Research r.um Demonstra t ion  Farms in each 
A g ro -c l im a l ic  zone

5 A c q u is i t io n  of add it iona l  area, construc t ion  o f bu i ld ings , fenc ing etc. 
for Research S ta t ions and Ins truc t iona l Farms of the A gr icu l tu ra l  
co l lege

6 Evolv ing p lan ta t ion  based c ropp ing  systems.

41



7 3 f te n f l th M .n o  o l  r e w a r d .  on  h o r t ic u l tu re !  end p le n t . t . u n  u o p ,  

t ha A g r ic u l tu ra l  C o l l^g u

8 Establishment of Instructional f a r m  in the Agricultural Collage

g Research on propagation and management  ul  orclnds

10 Research on plantation, spice, bun  and vegetable  crops.

11 Pusr harvesi te c h n o lo g y  on  g in g e r  tu rm e r ic ,  p e p p e r ,  cashew, etc.

H o r t i c u l t u r a l  D e v e lo p m e n t

1 Expansion of mliber cultivation m c u lt iv a to rs 'f ie ld s  in Jiribam and 

adjacent areas

2. Demonstrat ion of S c ie n t i f ic  c u l t i v a t io n  and  m a n a g e m e n t  of fruit 
crops (p ineapp le  and o range) in  c u l t i v a t o r  l i f l d s ,

3 Vegetable Deve lopm ent Scheme

4 Arecanut Development Scheme.

5. Pepper Development Scheme in J i r ib a m ,  M o t  eh and ad jacen t loca li
ties.

6. Ginger Deve lopment Scheme in c lu d in g  t r a in in g  in  processing of 
ginger.

7 Tapioca Development D e ve lo p m e n t  S chem e in c lu d in g  tra in ing  in 
u t i l isa t ion

8 Reorganisation of D epartm ent o f  H o r t ic u l tu re  for rende r ing  elfective 
extension service in tr iba l  ham le ts .

9 Commercia l p ro du c t io n  o f  seed m a te r ia l  o f  m u s h ro o m  iri the  Mushroom 
Development U n it  o f  the T r iba l  D e v e lo p m e n t  C o rp o ra t io n

10. D ivers if ica t ion of range of p ro d u c ts  m a n u fa c tu re d  in the  Fru.i Preser
vation Factory.

11. Provid ing intensive t ra in ing  to d . f fe re n t  ca te g o r ie s  o f  s ta f f  of the
epartment of H o r t icu l tu re ,  T r iba l D e v e lo p m e n t  C o rp o ra t io n  and
antation orpora t ion  on all aspects o f  h o r t i c u l tu r a l  and  plantation 

crops inc lud ing  their process ing.

12. Provisron 0 , c 0 |d storage fa c i l i l ie s  lo r  seed and  p ro d u c e

□
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Appendix I

VISITS M A D E  IN M A N IP U R  STATE BY THE STUDY TEAM

1.1. I C A R  R e s e a r c h  C o m p l e x .  Im p h a l

The ICAR Research Com plex  Imphal is an important o rgan isat ion 
in Man pur State in tended  to prov ide technolog ica l support for the 
deve lopm ent o f ag r icu l tu re  in c lu d in g  hort icu ltu re , f ishery and An im a l 
Husbandry in tne State. The Com plex at present confines its research 
act iv i t ies  o n l /  on cereals and few  fruits. The research activ it ies have not 
been extended to the h i l ls  w h ic h  cons t i tu te  90%  of the area Practically no 
w ork  i j  be ing  r  lrnecl ou t  on spices, p lan ta t ion  crops or medic ina l p lants. 
The s ta t ion  has found  that the paddy var, Prasad is perform ing very w e l l  
under the va l le y  co n d it io n s .  However, the acceptab i l i ty  by the farmers 
has no* yet boe ■ ascerta ined and before popular is ing  tho variety, large 
scale adaptive  tr ia ls  shou ld  be conducted  under d if fe rent s ituat ions of 
M an ip u r  State. A l th o u g h  the com p lex  can be proud of its achievements 
over the w o rk  done in rice, vegetables and mushroom cu lt iva t ion , its 
ac t iv i t ies  on h o r t ic u l tu ra l  c rops inc lud ing  p lan ta t ion  and spice crops, 
w h ic h  may prove as backbone for the econom y of the State, are very 
scanty.

Besides, be ing  located in Imphal Valley, the results of research 
w ork  em ana t ing  from the s ta t ion  may have on ly  l im ited  app l icab i l i ty  for 
adop t ion  in var ied  topography, a g ro -c l i in a t ic  and soil cond it ions  ex is t ing 
in the state. The M a n ip u r is  have a habit o f tak ing raw rice w i th  h igh 
anylose (g lu t in o u s )  con ten t.  Sundrym g dur ing  harvest period is very 
d i f f ic u l t  M e ch a n ica l  d ry ing  may be adopted. Detailed studies on post 
h a rve s t - te ch n o lo g y  for r ice shou ld  be taken up by the ICAR.

I ii. C o f f e o  D e m o n s t r a t i o n  Farm ,  Pangsang
is run by the M a n ip u r  P lanta t ion  Crops Corporat ion and is in its 

fo rm ative  stage. A nursery of A / , 000  plants w i th  Arabica, D w arf  Arabica 
and Robusta se lec t ions  is main ta ined. Pits huvu been dug for p lan t ing  
co ffee  seed l ings  and the natura l c jn o p y  of forest is main ta ined through
th in n in g  o f  shade trees.

I ii i .  G o v e r n m e n t  P r o g e n y  O r c h a r d ,  C h u r c h o n d p u r
estab l ished  in 1953 , was taken over by tho Department of H o r t i 

cu l tu re  in 1 9 6 0 -0 1 .  S itua ted at an a l t i tude  o f 863 meters, the stat ion 
comprises an area o f  9 31 ha. The average ra in fa l l  is 196 cm. and the 
m ax im um  and m in im u m  temperatures respectively are 3 1 .5 'C and 3 3 C 
The c l im a te  is sub trop ica l.  The s tanding crops consist of d if fe ren t 
varieties o f  mango, guava, banana, peanut, amln, chestnut and pear. 
The farm does not con tr ibu te  m uch by  w ay  o f research or demonstrat ion. 
The perfo rm ance o f  m ango is not satisfactory. The c l im ate  of tho area
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I , u , 4 | r n i j  fifilBCtion  c l p p 0 0 r S H 0 C D -  
b e i n g  bubtropica l, a io lohs ic  eiu ioi^ t rop ica l ,  i t  w o u ld

ssa.y Fru.t crops l ike mango, f lg r0 -c l .m a t ,c  zone,
be w o r th w h i le  to m a in ta in  them m o ranges. l imes, lemons,
The sub - trop ica l  ho r t icu l tu ra l  crops l . k m a n d a  ^ H
pomegranate etc cou ld  be m a in ta ined  and exper.me

these crops,
Expansion o f  .h is  farm as a s u b - . ro p ic a l  e xp e r im e n ta l  S .enon  by

w ay  of add i i iona l  land and o i l ie r  in f ra s fru c iu ra l  fa c i im e s  w i  I be bLnef ic ia l .

I . iv .  Rice Research S t a t io n ,  W a n g h a l
was established in 1961 and has an area o f  19 63  ha It is under 

the Department o l A g r icu l tu re .  Tho o b je c t ive s  o f the  S ta t io n  are.

(a) to study the su i ta b i l i ty  and a d a p ta b i l i t y  o f  h ig h  y ie ld in g  var ie t ies

(b) to evolve high y ie ld ing  varie t ies th ro u g h  h y b r id iz a t io n .

(c) to multiply founda t ion  seeds for d is t r ib u t io n  to  p rogress ive  farmers 

and

(d) to m ain ta in  Germ p lasm of rice var ie t ies
The stat ion has evolved a num ber o f crosses arid t w o  o r  th ree linos 

are ready for release. It has also tested c o ld  lo le re n t  va r ie t ies  from  
Ph il ipp ines and Kashmir. T w o  variet ies. P u n sh i  and  P lu u o iv i ,  released 
by it have been w id e ly  accepted. The a g ro n o m y  in v e s t ig a t io n s  cons is t  of 
studies on N and Zn requ irem ent o f  d i f fe ren t  va r ie t ies . Tne s ta t io n  lacks 
fac i l i t ies for conduc t ing  trials on deep w a te r  r ice. D e v e lo p m e n t  o f  i r r i 
ga t ion  fac i l i t ies is the urgent need of th is  s ta t io n  It is a lso co n d u c t in g  
trials on rice en tom o logy  and Patho logy.

Besides experiments on rice, s tud ies  in bean s u n f lo w e r ,  mustard 
and sugarcane are also conducted.

I.v. P rogeny  O rc h a rd  c u m  N u rs e ry ,  T e n g n o u p a l

This orchard was established in 1958  in an area o f  18 .6  ha and 
situated at an a lt i tude  o f 1839.37 metres above M S L  and e n jo y in g  sub
tropical to temperate c l im a te  w i th  m ax im um  and m in im u m  temperatures 
of 37 C and 0 C. The average ra in fa l l  in the re g io n  is 223  90  cm and 
crops g row n  are Assam lemon, P lum, Peach, C heshnu t and W a ln u t  It is 
said that the y ie ld  o f w a ln u t  is 9 kg tree. The in te n s i ty  o f  u t i l iz a t io n  of 
area and revenue accru ing ou t o f c u l t iv a t io n  are n o t  sa t is fac to ry .  By 
taking over some more area, w i th  i r r ig a t io n  fa c i l i t ie s ,  there  is scope to 
convert this ins t i tu t ion  as a Research S ta t ion  on Tem pera te  crops

l.vi. Sp ices  Developm ent Farm. M oreh .

is located at an e levat ion  o f  152 4 metres above M S L  The place

m i n i m u V t ^ l ' s - C 01^ 1318' ^  m ax im um  te m Perature goes u p to  41 C and 
ment of thp farm h ov®rnment had a l lo te d  50  ha o f  land  fo r  the  estab l ish- 

the farm, but the D epartm ent o f H o r t ic u l tu re  has taken over
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only  1 2 ha of land The advantage o f the farm is that it has irr igation 
fac i l i t ies  as a river i lo w s  a long the boundry  o f the farm. The approach to 
the farm is d i f f ic u l t  and may be improved by p rov id ing  atleast a suspension 
bridge. M a in ly  p ineapp le  is cu lt iva ted  at present in the farm.

This is a farm w i th  considerab le  potentia l for being developed as a 
Trop ica l H o r t icu l tu ra l  Research S tat ion. The entire area of 50 ha alloted 
may be taken over and ac t iv i t ies  expanded spices like pepper, 
nutmeg, c love, g inger and tree crops like mango, coconut, arecanut, 
cocoa, oil pa lm etc may be tr ied at th is stat ion.

I .vii .  V i e w  Land Estate,  U kh ru l ,
is a pr ivate farm, ow ned  by Shri. L. Ramkating, Retd. D istr ic t 

A g r icu l tu ra l  Off icer. The to ta l area of the farm is 14 17 ha of w h ich  an 
area of 6 07 ha has been planted to apple, pears and p lum. Besides, an 
area of 0 40 ha is p lan ted  w i th  large cardamom said to be obta ined from 
Sikkim. The p lants ore about 4 years old. The y ie ld  obta ined is 
1 0 0 -1 5 0  gm dry capsules per c lump. Tho variety is not superior. The 
p lan ts  are healthy. The techno logy  of g ro w in g  cardamom and the 
processing o f produce are not k n o w n  to the cu lt iva to r  os w e l l  as to the 
local H o r t icu l tu ra l  off icers.

I vii i L o c a t io n s  in U kh ru l .
The advantage o f Ukrul d is tr ic t  is that it consists of h i l ly  and 

m oun ta inous  terrain, the highest of w h ich  rises upto  2,743 metres above 
MSL T h e  c l im a te  varies from sub-trop ica l to semi temperate to tempe
rate. The geograph ica l area is 1,722 square k i lometres. The average 
ra in fa l l  ranges from  200 to 305 cms w i th  m in im um  of 147 cms. In 
respect o f temperature, the maximum is 3 T C  and m in im um  10'JC. The 
re la t ive  h u m id i ty  ranges from 50 to 90 per cent. Thore is scope for 
s tart ing  a Research S ta t ion  on Temperate crops A cqu is i t ion  of 50 hectares 
of land is necessary for th is  purpose.

I, ix Fru i t  P re s e rv a t io n  F a c to ry ,  Im phal .
was started in 1958 under the Department of H ort icu l tu re  to serve 

the purpose of dem onstra t ion  and tra in ing in fru it  preservation. This 
f a c t o r y  was taken over by the Department o f H or t icu l tu re  in 1977. The 
capac ity  o f the p lan t  is 200 tonnes, but not fu l ly  u t i l ised From 1983-84, 
P ineapple  p roducts  are exported to U S S R. Besides Pineapple 
products, lemon and orange squashes are also produced Further 
d ive rs i f ica t ion  in the range o f  p roducts  may be considered so as to w ork  
the factory  for longer period in a year. Poss ib i l i t ies  o f reducing the waste 
o f P ineapple in the present system o f cann ing  may be explored

I x. P r o g e n y  O r c h a r d ,  M a n t r ip u k r i ,  Im pha l ,
is located in the heart o f Imphal tow n  The notab le  feature is 

that about 200 varieties o f ros^s have been mainta ined and propagated
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i I m non 8 B UP 109# p luH l L'tC,, llrJV0
Planting of mango varieties, limes ai saiisfaUory This
been done. Perlotmanca ol mango v a n e t i .  " •  
may ba tried m areas which enloya tropical climate.

I x , Orchid Preservation C e n t r e .  K h o n gh am pa l.  I m p h a l
I. x i  O r c h id  u under s t im u la te d  na tu ra l  c o n d i t io n s

This o rch id ,m u m  deve loped u . o | o rch ld s  A
conta ins  a large numaa. o ls p a c .e s  (abou t ^  ^  s£weia| o rch |d

sincore atlan.pl has been made to c o la c  Eastern region are
s p a c e s  w in c h  is com m endab le . O rch id s  ^  and  ,jrul()C1 lhem

 .....   P lan ' ^ s V  Th‘o o rch id  centre  w as  es tab l ished  in 1 S»76cannot bo ovur empnusiBud. I no o rcm
n an nraa o f 2 1 .2b hectares

Conning work in progress —Fru it preservation factory , M o m  p u r

It w o u ld  bo desirable to in i t ia te  fu r ther research on  aspects l ike 
propagation and management of the several o rch id s .  T issue cu ltu re  
techn ique w id e ly  adopted in o rch ids  c o u ld  be th o u g h t  o f.  It w i l l  be 
w o r th w h i le ,  if investment is made on o rch id  research D e s c r ip t io n  of the 
species co l lected and their c ’a s s i f i :a t io n  c o u ld  be made and pub l ished

I .xii .  T h e  M u s h r o o m  D e v e l o p m e n t  U n i t ,

is maintained by the Tr iba l D eve lopm en t C o rp o ra t io n  Besides 
p roduc t ion  of seed material, t ra in ing  on s c ie n t i f ic  c u l t iv a t io n  o : m ushroom  
to  tr ibals is imparted. More fac i l i t ies  for co m m erc ia l  p ro d u c t io n  of 
spawn and proper fo l lo w  up ac t ion  after t ra in in g  to  assess the  im pact of 
ra in ing among tribes appeared necessary. A c c o m m o d a t io n  to  tne
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rramees is needed. The t ra in ing  has to be extended to the people of the 
h i l ly  reg ions also by re -o r ie n t in g  the programme on the lines of Krishi 
Vignana Kendra. The fu n c t io n s  o f the ICAR complex and Corporation 
have to be c o -o rd in a te d  e f f ic ie n t ly .

I x i i i .  P in e a p p le  C l o t h  M a n u f a c t u r i n g  and T ra in in g  Centre*  
P o ra m p a l  Im p h a l

Stud ied  the m e th o d o lo g y  o f yarn and c loth  making w i th  p ineapple 
leaves The ven tu re  a ffords em p loym en t opportun it ies  to women, but 
scarcity o f raw  materia l (P ineapp le  leaves) and h igh cost of transport 
are some o f  the m am  d raw -backs .

I .x iv  C o f f e e  D e v e l o p m e n t  and Nursery  Farm, N o n e y  ( L o n g m a i ) ,
w as estab l ished in the year 1980 81 in an area of 18 2 ha. The 

S tat ion is loca ted  at an e levat ion of 640 metres en joy ing  an average 
ra infa l l  o f  239 1 cm A coffee nursery w i th  about l ive lakh seedlings and 
large number o f shade tree p lants  has been established. Great d i f f ic u l ty  
in d ispos ing o f nursery p lants  is felt The Liaison Officer, Coffee Board 
having his head quarters at Money has to help in this regard. D if ferent 
variet es o f  co ffee  under d if fe ren t in tensit ies of shado have been planted.

Del r il ls o f  Plant ing:  -
A rab ica  coffee. S 1934 —  3.235 ha
Robusta c o l fe e -v a r ie ty  not k n o w n  — 0.850 „
A rab ica  co f fee -S .79 5  — 1 700 ,,

S 7.2 — NA

There is a perenn ia l  stream at the low er side of the farm w h ich  can 
be exp lo i ted  This farm can be converted in to  a Research Station on sub

trop ica l crops

I. x v .  C o f f e e  D e m o n s t r a t i o n  F o rm , C o f fe e  B o a rd ,  N o n e y .  T a m e n -  
q l o n r j  D i s t r i c t

A  co ffee  D em o n s tra t io n  form In on oroo o f  40  ho is Doing esta
b l ished  at Money by  t b "  Coffee Board. A Liaison Clflmcr lias boon 
posted So f i r  an area o f  4 3 ha hSB been p lanted to d if ln ren l varieties 
o f  co ffee  v iz  S 7 9 5 .  S. 1934 S 7 3  and S 7.2 (Arobica se lect ions). 
Ta l lva r ie ty  o f  S. 7 .2  and S 274 (Robusta  se lect ions). A museum o f  all 
varie t ies o f  co f fee  In c lu d in g  the crosses betwaon Robust,, and C onne -  
mera is m a in ta ined . M any  shade trees are seen In the plot the im portan t 
ones be ing  A l b i t i l  rumltrianaS ilk  co tton , dadep h u n t  hthosper
m e). Jack Tree bean, s i lve r  oak (dm*/ / / •  etc The w o rk ing  
o f  the farm needs to be o f t e r W f  to  adopt coffee based c o p p in g  system.

I, w as no t ice d  tha t the ex is t ing  forest trees have been clear felled 
■ , , t ike f r v th rm a  have been p lan ted  It w o u ld  be desirable

10 reta in some trees lo r  shade Instead of to ta l  removal ot them A system 
w i th  l i t t le  d is tu rbance  to the ecosystem w i l l  have to be developed.
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, , pnchB W  Farm# J i r i b a m
I. xvi P r o g e n y  O rc h a r  an ^  M SL, enjoying

is s i tuated at an e leva t ion  o l  l « »  ™  1 , y 5  |)0 a „ d  , ||a| ^

tropical climate. rh® ' . ^ “ i 40 09ha-)-  The Progeny orchard waa
cashew plantation is 28 d a r te d  in 1971 72
started in 1962 where as the cashew larm w
Many crops are seen p lan ted  here.

0 4 0  ha
Liiohi __ 0 8 0  ha
Sapoto 0  4 0  ha
Banana (var Cold pod and cavendish) ^  ^

Eureka lemon Q CQ hg
Assam lemon
Coconut (D i l lo lo n t  var ie t ies .ca l led  ras _  fj SQ ( „  f M d t l d e  aue.
Ernakulam D w .u l  and Green I w 1 ) n u (  135  p|ams)

—  0 4 0  ha I
Arecanut
Papaya (var. Honey Dew  6  Ranch i)  — 0  4 0  tia

Besides, a nursery of 210 p lan ts  of be ta l leaf, tw o  g r o w n  up  pepper
vines (Panm yur-1 )  and 40  p lants o f Guava (Var. A l la h a b a d )  have also

been established.
In the cashew p lan ta t ion .  3000  seed l ings  have been p lan ted  in 

1981-82. Varieties are not k n o w n  a l th o u g h  seeds have been brought 
from Cashew Research S ta t ion , U lla l  and D ire c to ra te  o f C ashew  Deve
lopment, Ernakulam The cashew  p lan ts  are seen p la n te d  on  t i l  la top 
and in such a locat ion, w in d  damage is fo u n d  serve The  y ie ld  obta ined 
is said to be 8-10 kg /tree. The p lan ts  f lo w e r  in the  m o n ih s  o f M arch -  
Apr i l  and harvesting is done m the m on ths  o f  J u n e - J u  y (R a in y  period). 
Due to heavy rains, the qua l i ty  o l  apples and nu ts  is de te r io ra ted .  Pre
mature sprouting of seeds w h i le  in tree and a f te r  fa l l in g  on  g ro un d  is 
another drawback noticed. Area is co m p a ra t ive ly  free f ro m  tea m osqu ito  
The processing aspect of nuts is no t k n o w n .

This farm offers good  scope fo r  s ta r t ing  a Research S ta t io n  on 
Tropical crops. A cqu is i t ion  of some more area and p ro v is io n  of add it iona l 
infrastructure fac i l i t ies w o u ld  be requ ired.

I . xvi i .  Rubber  P la n ta t io n  C e n t r e .  A g l a p u r .  J i r i b a m

was established in 1 9 7 8 -7 9  in an area o f  100  hectares. Budlmgs

m  *. b b ' Im 6^  R R ,M - 6 0 a  PNR a" d G 107 have been p la n te d  It is said 
that R R IM -6 0 0  vane ly  is h ig h ly  suscep t ib le  to  w in d  d a m age  A b o u l  30

brcolenceVrmL^melyain8d ^  ’ aPP'"9 TaPP'P9 * “

promising6 p m I n t a r “ ,°Va“ g ^ a l e 6’<,C bb6 " '  " a  ^  ' nd lCa" ' ,e ° '  
p roper ly  planned, several s u h a h f  P ro d u c t io n  in  M an ipu r .  H

cu l t iva t io n  w h ic h  w i l l  co n tr ib u te  areaS|C 0U ldbB  b ro u 9 h l  u n d e '  rubbergreatly to the economy of the state-
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Rubber p la n ta t ion .  J ir ibam . M a n ip u r

l . x v i i i  M a n i p u r  T e a  P l a n t a t i o n s ,  J i r i b a m

The M a n ip u r  Tea P lantations, J ir ibam  was registered on 19-3-81 
and the c lona l  nursery on tea was started in 1931 in an area of 5 ha. A 
new  venture  th rough  vo lun ta ry  surrender of about 1 100 ha of land from 
tr iba ls  is be ing  tr iod The tr ibals w h o  had surrendered the land are e m 
p loyed  there. An area of 25 ha has already been p lanted w i th  the finance 
from Tea board under the scheme " N e w  Tea f inanc ing pro ject for non- 
t ra d i l io n a l  areas '. In sp ite  o f the fact that large tea p lan ta t ions  of Assam 
are s i tua ted  |ust across the river, tea p lan ta t ions  have not been established 
in M a n ip u r  The pecu l ia r  land ownersh ip  system has beon responsible 
for th is p l ig h t .  Parts o f M a n ip u r  ho ld  considerable potentia l for g ro w in g  
tea on p la n ta t io n  scale. The techno logy  is easily available from tho 
n e ig h b o u r in g  Assam state. The prosent experiment u t i l iz ing  tfio lands 
b e lo n g in g  to tr iba l people, if it succeeds, w i l l  h o ld o u t  h igh  promiso for 
the w e lfa re  o f  the tr iba l people  as w e l l  as for tho state as a w ho le .  It 
may also be a v iab le  a lte rnat ive  to /h u m m in g  Tho team fools that the tea 
p lan ta t ions  shou ld  be g iven  adequate support by tho Government and 
im m ed ia te  ac t ion  taken for deve lop ing  the p lantations.
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Appendix  II

R E O R G A N IS A T IO N  OF D EPARTM ENTAL RESEARCH EFFORTS

II. i. A g r icu ltu re

At present, there is o n ly  one R.ce Research Station a, Wangbal. 
Since th is s ta t ion  is s i tua ted  in the valley, the development of varieties 
suitable fo r  the h i l l y  reg ions cannot be taken up there Moreover, the 
need for the tr iba l p o p u la t io n  w i th  respect to rice is co ld  to lerant varieties 
as w e l l  as c u l t iva rs  w h ic h  w i l l  come up better under / hum m ing  system. 
There is also p le n ty  o f scope for popu la r isa t ion  of deep water paddy. 
A bou t 10.000 ha is in the deep water  cond it ions  where rice can be g row n  
successfu.ly. To meet the above demands of the rice cult ivators, several 
research s ta t ions  have to be established in d if fe rent areas.

R i i Es tab l ishm ent of rice research sta t ion at h igh a lt i tude areas pre
ferab ly at U kh ru l  or M a o -M a ra m  areas for screening co ld  to lerant va r ie 
ties o f rice.

II i i i  E s t a b l i s h m e n t  o f  a s u b  s t a t i o n  a t  J i r i b a m

The c l im a te  at th is  p lace is su itab le  for g ro w in g  tw o  crops o f rice 
in a year. E vo lv ing  var ie t ies by raising 6 or 7 generations w i l l  take on ly 
3 years if  the tr ia ls  are conduc ted  in such areas.

II i l i i  E s t a b l i s h m e n t  o f  r i c e  re s e a rc h  s t a t i o n s  in  t h e  u p la n d /  
f o o t  h i l l  a re a s

Sizeable q u a n t i ty  of the rice is being produced by terrace c u l t i 
va t ion  m the foo t h i l l  areas. Tho varieties, tho c l im ato  and tho cu ltura l 
practices are d i f fe re n t  for tho up land rico as against the rice g row n  in tho 
va l ley  Hence a separate research s ta t ion to cater to the needs of this 
type o f c u l t iv a t io n  is to  bo established.

II.I iv .  E s t a b l i s h m e n t  o f  a s t a t i o n  in  d o o p  w a t e r  a reas
Large chu n k  o f  areas m and around tho periphery o l  Loktak lake 

is be ing  w a te r  lo g g e d  to a depth  of 1 2 M. At presont, thoro is no rice
c u l t iv a t io n  in th is  area m a in ly  for w an t  o f  techno logy  and proper var ie 
ties A research s ta t ion  may bn sot up somewhoro in tho periphery of 
the Loktak lake Deep wate r  paddy varieties should be in troduced from 
e lsewhere G ro w in g  fresh w ate r  p rawns in com b ina t ion  w i th  deep water 
rice w i l l  be a p ro f i ta b le  venture  in this area.

II i i  H o r t i c u l t u r e
Research o n  H o r t i c u l t u r e ,  is st i l l  in i n f a n t  s t a g e  in M an ipur.  The 

state c o m p l e t e l y  depends o n  t h e  ICAR Research c o m p l e x  situated at  

Im pha l for its r e s e a r c h  needs U n f o r t u n a t e l y ,  d u e  t o  m a n y  l i m i t a t i o n s ,  

t h e  i r A R Research c o m p l e x  has a l s o  n o t  d e v e l o p e d  so  far to  the d e s u e d
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research u iga i i iba i ions  can bo handed over

accord ing  to va r iab i l i ty  In M a n ip u r  State. t in s  h is not been done and 
th is  process w i l l  tako some* t ime. So the  o n ly  m<-ans by  w h ic h ,  any 
suggest ion on deve lopment on a research o rg a n is a t io n  can be done is 
on ly  on an arbitrary c lass if ica t ion  of the e x is t in g  o rg a n is a t io n s  (one 
dozen) v is ited by the study team These orgarn .a t ions s tand  d ispersed in 
d if fe ren t a g ro -c l im a t ic  regions of the state. The im m e d ia te  need is the 
ovo lu t ion  of su itab le  c ropp ing  system in h o r t ic u l tu ra l  c ro p s  p o s s ib ly  for 
the people  l iv ing  in p la ins, sub trop ica l  and temper ate reg ions  These 
c lass if ica t ions  are very broad based and requ ire  to  be m o d ih e d  when 
zonal c lass if ica t ions of areas is co m p le te d

Thus an arbitrary c lass i f ica t ion  o f the ex is t in g  h o r t ic u l tu ra l  stations, 
orchards based on their loca t ions  w o u ld  be as g iv e n  he reunder

l l . i i . i .  Stations located in  T rop ica l Reg ion

(a) Spices Deve lopment Farm, Morc-h:

(b) Progeny Orchard cum  Cashew Farm, J i r ib a m .

I l . i i . i i .  Stations located in  su b - tro p ica l  reg ion

(a) Coffee Deve lopment Farm. Pangsang.

(b) Government Progeny Orchard C hu ra ch a n dp u r

(c) Coffee Deve lopm ent and Nursery  Farm. N o n e y  and

(d) Government Progeny Orchard  M a n tn p u k r i .

I l . i i . i i i .  Stations located in Temperate reg ion

(a) Government Progeny Orchard. T a n g n o u p a l ;
(b) Government Orchard. U khru l .

If the above c lass if ica t ion  of stati
func t ions  and the crops to be dea lt  w i th
nical programme drawn

sta t ions  is accep ted , the ir  research 
w ith  can be id e n t i f ie d  and the tech-
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B r o a d  T e c h n ic a l  P r o g r a m m e

(a )  F o r  t r o p i c a l  s t a t i o n s

The experience so far gained in the farms and ne ighbouring  areas 
has ind icated that many fru i t  p lan ta t ion  and spice crops have already 
proven the ir  merits and they can be considered for the standardisation of 
package o f practices by lay ing out trials. Such im portan t crops are: —

Fruit and vegetab le  crops Sapota, mango, banana, pineapple, lemon,
papaya, dioscorea and tapioca.

P lanta t ion  crops Coconut, arecanut and cashew
Spice  crops — Pepper and ginger

To start w i th  the fo l lo w in g  tr ia ls can be taken up on ind iv idua l
crops :

(1) B u i ld in g  up of a germplasm co l lec t ion

(2) Comparat ive  y ie ld  tr ial of recommended varieties

(3) M anur ia l  tr ia l
(4) Dem onstra t ion  p lo ts  on coconut based farm ing system.

(5) Large scale p lan t ing  of proven crops in the v ic in i ty  of the 
farm.

In t ro d u c t io n  and tr ia l cu l t iva t io n  o( the fo l lo w in g  crops to test 
the ir  adap tab i l i ty  in the region may be done.

Food crop — Tapioca varieties
P lan ta t ion  crops — Oil palm and cacao
Spice crops — Clove and nutmeg
Essential o i l  and
m ed ic ina l  crops Vanil la , C itronella , Japanese mint,

Geranium, Chamomile and Patchouli.

(b  F o r  S u b  t r o p i c a l  s t a t i o n s
The w o rk  a lready done on fru it  crops may bo cont inued. But. 

the research on mango may be con f ined  to stations located in tropical 
c l im ate  as the performance o l mango varieties is riot satisfactory in this 
reg ion In t ro d u c t io n  o f many more varieties of ind iv idua l crops and 
screen ing  them for their  a dap tab i l i ty  has to be done.

D eta i led  research w ork  on banana, p ineapple, coffee and pepper 
on the fo l lo w in g  lines is suggested.

1) G e rm p la s m  co l le c t io n  o f banana, coffee and pepper
2) M anur ia l  trial on banana and p ineapple
3) P opu la t ion  density  tr ia l on p ineapple 
4 1 G ro w th  regu la to r tr ia ls on p ineapple
5) Varietal tr ia l on coffee
6) Shade trial on coffee
7) Dem onstra t ion  p lo t on coffee based c ropp ing  system
8) M anur ia l  tr ial on pepper
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9) Trial ,o  iden t i fy  s u u a b l ,  s tandard  to r  p * p . '

10) Varietal trial on p e p p ^  f o u 0 w i n g  c ro p s  are suggested
I n t r o d u c t i o n  a n d  t r i a l  c u l t i v a t i o n  o  s b  v a r i e t i e s  i n c l u d i n g

Sub t r o p i c a l  f r u i t  a n d  v e g e t a b l e  cro, & d ioscorea .

—  Coffee
P lantat ion  crops __ pepper, c lo ve ,  n u tm e g ,  ginger,
Spice crops ca rdam om  and c in n a m o n

— V an i l la ,  d iosco rea ,  Java c i t ro - 
Essential o i l  & M ed icm a crop nel/a ,  Pa lm arosa , b lack  pepper

m in i  G e ra n iu m , Pyrethrum,
B e l la d o n n a ,  C h a m o m i le  and
P a tc h o u l i

c l  For Temperate Stations
T l„ .  w o rk  already on hand on e x i t i n g  c ro p s  m ay  be continued. 

The research w o rk  on app le  ,s to  be in le n s , l ie d  e s p e c ia l ly  w ith  regard 
t o  varieties and roo .-s .ocks , In l to d u c . ro n  and t . ta l  c u l t , v e t ,o n  o l  the 

fo l lo w in g  crops are suggested.-

Temperate fru i ts  — enr ich ing  the  c o l le c t io n

P lantation crops — Coffee ( in  lo w  e le v a t io n s ;
Spice crops — Cardamom varie t ies, c in n a m o n  species, pepper

( in  lo w  e leva t ions)

Essential o i l  & — Pyrethrum, G eran ium  and  B la ck  Pepperm in t.

M edic ina l crops

M ax im um  stress on cardam om  c u l t i v a t io n  is necessary. Alter
f in d in g  out su itab le  varie ty varie t ies o f ca rdam om , d e ta i le d  research 1or
evolv ing package of practices has to  be taken up  T m s  s h o u 'd  be done 
as a time bound programme.

IL i i .  Suggestions for im provem ent of ex is t in g  s t a t io n s  new  
stations.

( i)  The stations may be redesignated as Research S ta t io n  cum  demon
stra t ion farms.

ii) Where ever area availab le is inadequate , fu r th e r  a c q u is i t io n  of area 
has to be done. Each s ta t ion  shou ld  have a t leas t  100  ha of land.

i i i) The stations may be p rov ided w i t h  a ll  in f ra s t ru c tu re  fa c i l i t ie s  such 
as staff, laboratory, th resh ing f lo o r ,  quarte rs , etc

iv) In staff structure, d isc ip l ines  o f H o r t ic u l tu re .  A g ro n o m y .  Botany.
Chemistry, Plant Pa tho logy  and E n to m o lo g y  s h o u ld  be given 
representations.

v) Provision of i r r iga t ion  w herever poss ib le ,  roads and b r idges  may be 
necessary.
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vi) If regular e lec tr ic i ty  is no t available, generator has to be provided.

v i i)  The sta t ions shou ld  be made responsib le to popularise the cu lt iva t ion  
o f proven crops in the near v ic in i ty  of the stat ions besides undertaking 
tra in ing  o f j  the cu lt iva to rs .  Targets to th is effect may be fixed for 
each scientist.

v i i i )  To start w i th ,  the sc ient is ts  selected for the stat ion w ork  have to 
be g iven in tensive tra in ing  on a ll  aspects o f d if fe rent crops. Training 
w i l l  have to be arranged w i th  KAU. Regional Research Laboratory, 
Jo rha t  (Assam) and Nat iona l Botanica l Gardens, Lucknow . This 
i tem o f w o rk  may be g iven  top pr io r i ty

ix i Rice Research S ta t ions may be started in d if fe ren t regions.

x) Research sta t ions may be started in each A g ro -c l im a t ic  zone for other 
crops
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Appendix  III

DETAILS OF SO M E OF THE IM P O R T A N T  N O N -T R A D IT IO N A L  CROPS 

II!. i P lan ta t io n  Crops

III i. i Tea ( C am e ll ia  sinensis)
Eventhough export  prospects and internal demand are good for tea. 

g ro w in g  o f tea b /  in d iv id u a l  cu lt iva to rs  may not be possible at present.
A start has been made by the M an ip u r  P lanta t ion  Crop Development 
Corporat ion to cu l t iva te  tea at J ir ibam  w h ich  en joys a tropical c l imate. 
This has f igu red  p ro b a b ly  due to the experience gained in the adjacent 
areas of Assam d is t r ic t  in tea c u l t iv a t io n  Eventhough. the venture is 
started late, there is necessity to speed up p lan t ing  keeping the time 
schedule

Under c u l t iv a t io n ,  tea is con f ined  main ly  to the subtrop ics and the 
m o u n ta n o u s  reg ions o f the tropics. Near tfie equator, e levations where 
it is g ro w n  are usua lly  1 220 to 1830 metres. Tea requires equable tempera
tures moderate to h igh  ra in fa l l  and h igh hu m id i ty  th roughou t tho greater 
part o f  the year, it w i l l  not to lerate frost. China teas are more to lerant of 
co lder c o n d i t io n s .  Best q u a l i ty  tea is produced in a cool c l imate. Eg. 
H im a layan  fo o t  h i l ls  of north  eastern India. The moan m in im um  tem per
ature shou ld  no t fall b e lo w  9 4' C nor mean maxmium temperatures go 
above 21 7 C. ra in fa l l  b e lo w  104.30 crn per annum is marginal and shou ld  
not fa l l  b e lo w  5 cms per m on th  for any p ro longod  period. Hail can cause 
much damages The best so ils for tea are deep, permeable, w e l l  drained, 
acid so ils  and are o f ten  trop ica l red earths The pH of soil should be 
between 4 . 5 - 6  0 Tea is a ca lc i fugo  and is an a lum in ium  accumulator 
and A lb iz ia  spp are sometimes used as ind ica t ion  p lants in selection 
soils for tea

If the a foresa id  eco logy  o f tea is taken in to  consideration, it can 
be stated tha t m any loca t ions  apart from J ir ib a m  may offer scope for c u l t i 
va t ing  tea C ons ide r ing  the p reva i l ing  rainfal l  and tomporaturo in va ious 
locat ions, i t  m ig h t  be poss ib le  to g ro w  tea in many locat ions of all the 
d is t r ic ts  o f M a n ip u r  Therefore e ffo rts  to in troduce tea cu lt iva t ion  on trial 
basis in a ll  loca t ions  possessing eco log ica l cond it ions  suitable for tea 
c u l t iv a t io n  appears necessary and this venture w o u ld  be reward ing both 
from  p o in t  of v ie w  o f  p ro d u c t iv i ty  and q u a l i ty  of produce.

II I. i ii. Rubber (Reven bras i lnns is )
Ind ia  is the f i f th  largest producer o f natural rubber. Duo to g row ing  

demand lo r  na tura l rubber, f lood  scope exists (nr its further deve lopment 
There is no t  m uch  scope for expansion o f  rubber cu l t iva t io n  in the tradi
t io n a l  sou the rn  states. S tud ies have revealed that rubber comes up w e  I 
in e x re p t io n . i l  sub t rop ica l regions s ituated, be tween 22 and 29 North
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i iitM m in im u m  rt j i iu-ft td  ra in fa l l  and 
la t itude. Areas hav ing loss c o n t ln u o u iJ y  fo r  severnl weeks
experiencing lo w  temperature be low  c u l t iv a t io n  is almost
du r ing  w in te r  season Have to be avo ided Ur((or luna ife ly .
new to M a n ip u r  and on ly  a start has been m .d .m o  J m b  ^  ^
most of the lu l ls  of M an ipu r  are h igh  y e levat^
Because ol the h igh  e levation and terra..., most However

a long the lu l ls  may not be *j»nduc' ,vo r , ,s (Eg W este rn  d.str.c i
certain locations possessing lesser e leva t ions  ai „  ,

- . i i i  . „  i i n n i ,  T h u s  C o m m e r c i a l  c u l t i v a t i o n  
o f  M an ipu i  j a r s  a v a i l a b l e  f o r  e x p l o i t a t i o n
o l  rubber a n t e  i h o u a h t o l . . .  fo o t  h r l ls  a n d  va l leys  m  and 
and Noney a lono iho J i r ib a m  road G ro w in g  o l  .u b b e  b y  rn d .v d u a l  
cu lt iva to rs  may be possib le and shou ld  be encouraged  If su i tab le  tech 
nical and f inanc ia l assistance are g iven, m any may com e  fo rw a rd  
Strategy in c u l t iva t io n  ol food  crops in inter spaces o l  ru b be r  d u r in g  t ie 
pro bearing period of rubber to t ide  over the d i f f i c u l t ie s  in g e s ta t io n  period 
is to be worked  out based on the taste and t ra d i t io n  o f the pe o p le  o f each

tract.

I I I . i  .iii C o f fee (C o / /ca  spp.)
Is concentrated no w  in the sou thern  states o l f erala Tam dnadu 

a n d  Karnataka occupy ing  a b o u t99 per cen t area w ise  n Ind ia  th e re  is 
good scope for deve lop ing new  export markets and e x p a n d in g  internal 
trade On account of scarcity of land, there is l im  ted scope in ex tend ing  
the area under coffee in southern states The N o r th e a s te rn  reg ion  offers 
good scope foi coffeo cu l t iva t io n  in tho h i l l y  areas /vh ich  are under 
jhummia  cu lt iva t ion .

Arabica coffee is an up land species, o c c u r r in g  n a tu ra l ly  as an 
understorey tree in forest be tween 1400 to  1850  m in E th iop ia  at 6 
to  9 N The ideal co n d it io n s  are found  on the e qua to r  at app rox im a te ly  
1500 to 1850 metres w i th  temperatures o f a p p ro x im a te ly  GO to  7 b" C, a 
ra infa l l  of about 200 cm annua l ly  w h ic h  is w e l l  d is t r ib u te d ,  b u t  w i th  drier 
period of 2 -3  months for in i t ia t io n  o f f lo w e r  buds and w i th  deep, s l igh t ly  
acid, w e l l  drained fert i le loam of la te r i t ic  or v o lc a n ic  o r ig in  w i t h  reason
able humus content. Periods o f  m ist and lo w  c lo u d  are b e n e f ic ia l .  Strong 
w in d s  are detr imental. In the su b - t rop ics ,  it is g ro w n  at sea level

Robusta coffee is not so spec if ic  in i ts  req u ire m e n ts  as coffee 
Arabica. It has w ide r  range of a d a p ta b i l i ty  It is best su i te d  to  lower 
a lt i tudes and is g row n  from sea level to  1500  metres w i t h  an op t im um  
a lt i tude  of 3 0 °  to 760 metres. It is g ro w n  under ra in fa l l  f ro m  100 to 
250 cms but 1 70 cms is p robab ly  o p t im a l  and tem pera tu res  o f 22  to 4 0 ^  
t is more to lerant of adverse c o n d i t io n s  and poo r  m anagem en t than 

C. Arabica and most cu lt ivars are resistant to  H e m i l ia .  (R us t  disease).

In Manipur, the c l im a t ic  and e c o lo g ic a l  c o n d i t io n s  fo r  g row ingd if fe ren t varieties of coffpp mnu Q u i w .a u i  »
Start has ilrp^Hv, k V 1 m  se lec ted areas A  good
start has already baen made by e s ta b l is h e s  co ffee  dem onstra t ion
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farms in Pansang and Noneh. The Coffee Board is also estab l i
shing a coffee dem onstra t ion  farm at Noneh. If the lacunae such as 
inadequecy o f tra ined personnel, untra ined labourers and improper c u l t i 
va t ion  practices are t ided over, there is good scope for commercial c u l t i 
va t ion of coffee. Instead o f e xp lo i t ing  land for m onocropp ing of coffee, 
i t  w o u ld  be desirable to adopt coffee based c ropp ing  system com pris ing  
proven intercrops Pepper and orange w i l l  prove as e ff ic ien t intercrops 
and th is  venture w i l l  be more attract ive to the farmers. In new p la n t
ations, if banana andd iosco rea  c u l t iva t io n  is done p r im ar i ly  as temporary 
shade, they w i l l  p rov ide food also to tide over gestation period. Based on 
the performance of coffee, the fo l lo w in g  recommendation may hold good.

For e leva t ions up to  670 metres provided rainfal l  is optimum. Dwarf 
Arab ica (Sim. 7 2 and 7 3) and Robusta (S.274) may be cult ivated. 
Locations hav ing  e levat ions from 670 to 1067 metres. Dwarf Arabica and 
Arab ica se lect ions 195 and 1934 may be cu lt ivated. Beyond elevations 
o f  1067 m co ffee  c u l t iv a t io n  has to be d iscouraged under M an ipur c o n d i 
t ions H o /ve /^ r .  t m j h t  be possib le to locate certain frost free ideal 
loca t ions  above 1070 m for Arabica c u l t iva t io n  w h ich  can be ascertained 
on ly  th rough  exp lo ra to ry  tr ials. Retention of natural forest canopy by 
proper th in n in g  has to be aimed to avoid loss of valuable trees. In case 
shade is to be prov ided, shade trees of A lb iz ia  spp silk co tton , dadap 
(E r i th r ina  ‘J i t h o r>perma) jack, tree bean and silver oak may be established 
as permanent shade They w i l l  serve as standards for pepper also in a 
coffee based c ro p p in g  system.

111, i. iv. Cashew ( Anacarchum occidnntale)
Is an im portan t p lan ta t ion  crop from the po in t of v iow  of 

na t iona l econom y It is export or ien ted and industry based. India 's 
p ro du c t io n  is a w fu l ly  short to meet the demand of tho factories. Til l  
recently , Ind ia  w as  im p o r t in g  raw  nuts from Afr ican countr ies, but tho 
same is not possib le  n o w  as processing has boon started in those countries. 
Therefore, there is every necessity to increase p roduc t ion  of cashew by 
ex tend ing  its c u l t iv a t io n  U n fo r tuna te ly ,  duo to pressure on land in 
Kerala the scope for expand ing  area under cashew is l im ited  Under 
the c ircum stances it is desirable to exp lo i t  the non trad it iona l areas for its 

c u l t iv a t io n .
Cashew is adapted to warm  hum id  tropical cond it ions . It can 

g ro w  in a lm ost a ll  types o f soil and up to  an elevation of 600 to 700 m 
inc lu d in g  waste  lands of lo w  fe r t i l i ty  Heavy clayey soils, poor drainage 
cond it ions , very lo w  temperature and frost are unsuitab le  for the crop

In J ir ibam , a p lan ta t ion  o f cashew in an area of 28 3 ha has been 
estab lished It is said that some trees in the p lan ta t ion  y ie lds  about 8 to 
10 kg nuts per tree The problems not iced  are that the varieties (ob ta ined 
from U lla l  end Kerala) are late season ones w h ich  come to bearing during
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r „  a tha t t i i t j  nu ts  g e rm in a te  in biiu
l ioak ra iny months h   ......... " "  ‘ ‘ i c u | h v a l io n  o l  the  a lready avail
Consular,no .hesa c o n d e m n s ■ “ h o u ld  bu poss ib le  to  rdenhly
able varieties cannot be advocate  p ro du ce  n u t *  m uch  before
v 0,tones o l  c a s h e w w h ic h  — , J , ud s lu dy o l  a l l  m e  ava„
the m onsoon period. t his w on  Moreh co n dn ions
able varlet lae lo r  their  behav iour unde  be w o r t h w | . „ |(t ,Q
before c o m i n e r c i a  cu ln va t io n  is a,n ^  ■ 0 f  c a s h e w  Iron, Kerala.
build up a germ plasm of all types ana sol-- ,
Karnataka, Andhra. Orissa and West Bengal end  c o n d u c t  d e ta i le d  studies

III i v  C oconut ( C o c o s nuc ife ra )
Coconut is a lm ost a no w  c rop  to  M a n ip u r .  13o p la n ts  o l  d if fe rent

varieties of coconu t ob ta ined f r o m  Ernakulam o f  Kerala are seen p lanted 
in Progeny orchard. J ir ibam . Tha de ta i ls  o f va r ie t ies  are no t k n o w n .  They 
are generally  ca lled as Ernakulam D w a r fs  and Green d w a r fs  Based on the 
co lou ra t ion  of potio les and g ro w th  hab its ,  the n a m in g  o f  va r ie t ie s  does noi 
seem to be correct. Tho c u l t iv a t io n  p rac t ices  fo l lo w e d  are a lso  no t sc ie n t i 
fic, because of w h ich ,  p lants  have no t bo rne  any  fru i tb  C oco n u t  is ar, 
industry based crop and is a boon to hom esteads and  m a rg in a l  farmers So 
any attempt to standardise the varie t ies and c u l t i v a t io n  p ra c t ice s  is w o r th 
w h i le .  It is hence, necessary to in t ro du ce  a l l  the  a v a i la b le  var ie t ies  in 
J ir ibam  and Moreh locat ions to  take up  d e ta i le d  s tud ies  and evolve 
strategy on coconu t based c ro p p in g  system

l l l . i . v i .  Arecant (Areca catechu)
The performance o f arecanui in J i r ib a m  and  ad jacen t  oca ln ies  has 

been found to be good . There is scope fo r p o p u la r is in g  th e  c u l t iv a t io n  
of this crop. Varietal im provem ent p rog ram m e by  in t r o d u c in g  a ll  varieties 
inc lud ing  Assam, M ang la  etc. is necessary.

. i .v i i .  Cacao (Tlieobroma Cacao)

is a trop ica l beverage c rop  w h ic h  m ig h t  be s u i ta b le  in J i r ib a m  and 
Moreh areas. Experimenta l c u l t iv a t io n  o f ’ Forestero" v a r ie ty  n Govern
ment farm is suggested.

I l l . i .v i i i .  Oil palm (E /ae isgu inccns is)

The centre of o r ig in  of the o i l  pa lm  is the  t ro p ic a l  ram  forest 
region of West Afr ica. An  average ra in fa l l  o f  2 0 0  cm s or more  evenly 
d is tr ibuted is ideal for better results e v e n th o u g h  it is c u l t iv a te d  in  regions 
o esser ra infa l l .  A  mean m ax im um  tem pera tu re  o f  32  C and a mean 
m in im um  of 21 C prov ide the most s u i ta b le  te m p e ra tu res  Seedling 
g row th  is arrested at temperature  b e lo w  15 C A  h ig h  level o f  solar

a m w n ^ n ' S lm H °rtant * ° r 9 r o w t^ and b u n c h  p ro d u c t io n .  It can be 
selected fm  ran9e l r o P'cal so ils . Flat or u n d u la t in g  land is 
eco loov of th t l0n  10 r e d u c e cost o f  m a .n te n a n ce  C on s id e r in g  the

paIm can be takpr° P ^  CU' t iVat,° n ° f ° ura and o f 0 i ‘
n up in C h a lp k r o n g  a n d  J i r ib a m  r e g io n s  o f  M a n ip u r  State
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Ill i i  S p ic e  c r o p s

Among the perennia l sp ice  crops, cardamom, pepper, c love and 
nutmeg assume importance

I I I . i i . i .  Cardamom (E/ettaria  cardamomum)

Cardamom of Commerce is E/ettaria cardamomum. It is a foreign 
exchange earner There is every necessity to g ro w  cardamom in fa ra w a y  
places from Southern India due to disease incidence (Katte disease) 
Thus the p o ss ib i l i ty  o f g ro w in g  cardamom in M an ipur is of s ignif icance. 
The true cardamom thrives at e levations ranging from 600 to 2500 
metres w i th  w e l l  d is t r ibu ted  and fa ir ly  heavy rainfall and a cooler, 
weather. Soil shou ld  con ta in  organic matter. A dense tree cover is
another requirement. Such cond it ions  are available in qu ite  a few
places in M an ip u r  State. Therefore experimental p lantat ions are to be 
established in all loca t ions  where cond it ions  are favourable. Based on 
performance studies, the fo l lo w in g  cu lt iva rs  are recommended for d if ferent 
e levat ions

M a labar — for areas from 600 to 1200 metres
Mysore  — 900 to 1200
Vazhuka — ,, 900  to 1200

It is also w o r th w h i le  to in troduce cardamom substitutes viz., 
Afram om um  spp from Afr ica , Amomum  aromaticum  (Bengal Cardamo m) 
and Am om um  subufatum  (Greater Indian or Nepal Cardamom).

I l l  n ii Pepper (P ip e r  n ig ru m )
is one o f  the o ldest and most important of a l lsp ice s  It is a native 

of western ghats o f  Ind ia  and performs w e l l  in tho h il ls  of Assam and 
North  Burma It requires a hot w e t tropical c l im ate  and is usually g row n 
in lo w  a lt i tudes  Though an annual ra in fa l l  of 250 cm is ideal for its proper 
g ro w th  i t  can also come up w e l l  in la w  rainfal l  areas where the pattern and 
d is t r ib u t io n  o f ra in fa l l  is such that it suits the crop. Tho most important 
factor is that once the f lush ing  and f low e r ing  are in i t ia ted  thoro should bo 
co n t in uo u s  ra in fa l l  un t i l  f ru i t  deve lopm ent starts (Ju n e -J u ly )  or else tho 
yield's are reduced. Long spells o f dry periods are unfavourable. Tho crop 
tolerates a m in im u m  temperature o f  10 C and a maximum of 40 It can 
be g ro w n  from sea level up to  an a lt i tude  of I 200 metros but lower alt i tudes 
,ire preferable Pepper prefers a porous w e l l  drained soil rich in organic 
matter It canno t w i th s ta n d  w a te r lo g g in g  and soils w i th  h igh clay c o n t 
ent are avo ided  Slopes fac ing south shou ld  be avoided so for as possible.

Eventhough M a n ip u r  State has not started commercia l cu l t iva t ion  
o f pepper, the scope appears immense w hen  ex is t ing cond it ions  aro consi - 
dered The team cou ld  see o n ly  2 p lants o f pepper (variety Panniyur 1) in 
the Progeny orchard, J i r ibam  The standard used is Jack. Bem use of 
heavy shade and poor management the p roduc t ion  is poor The varie ty
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ireiib There is g ° od  &copo for ir itrodu 
d a .  A r ik u la m  m u n d i .  K a l lu va l ly ,  Balan

large q uan t i ty  of p lan t ing  materia l Peppe 
t lu i s tat ions and progeny orchards lo c a u  d i 
to assess its adaptab i l i ty .

I l l  n in Clovo 6  nutmeg (Eugenia c a ry o p h y l lu s  and  M y n s t u  a f /ag ran a)

River banks and sheltered va lleys.are  bc-st s u i ta b le  fo r  nutmeg. 
Excessively dry and w ate r  logged so i ls  are avo ided . It can  g ro w  upto 

about 900 metros above M SL
Clove requires a warm  hum id  t ro p ica l  to sub t ro p ic a l  c l im a te  w i th  

an annual ra in fa l l  ranging from  1 5 0 -2 5 0  cm. It g ro w s  w e l l  f ro m  sea level 
upto  an a lt i tude  o l 800  900 metres. Deep loam  so i ls  w i t h  h igh  humus 
content and black loams o f semi Forest reg ions w i t h  g o o d  dra inage are 
suited for the c u l t iva t io n  o f c lovo.

As no stand ing trees of c love and nu tm eg  c o u ld  be fo u n d  m Manipur 
State experimental p lan t ing  of these crops in d i f fe re n t  ideal loca t ions  is 
suggested

111 ii. iv Annual spices

Am ong annual spices, g in g e r  (Z in g ib e r  o f f i c m a le j  a n d tu rm e n c  
( ~urcuma domest/ca) rank superior G inge r  is no t a n e w  c rc p  to  Manipur 
and its cu lt iva t ion  is in existence th o u g h  no t on  o rgan ised  scale No 
know n  varieties su it ing  to the trade are c u l t iv a te d .  The v a r ie ty  varieties 
cu lt iva ted are fibrous. The techn ique  of p ro d u c t io n  o f d ry  g in g e r  in which 
form Kerala exports ginger, is u n k n o w n  to  peop le  There s g o o d  scope 
in organis ing g inger c u l t iva t io n  bo th  as a pure c ro p  and as an inter crop 
As dry g inger can be kept for long, there w i l l  be no  d i f f i c u l t y  in transpor
t ing  the same for long distances. The f o l l o w in g  va r ie t ie s  are advocated 
for testing and large scale cu l t iva t io n .

For dry ginger 
For vegetable 
For extraction o f oleoresin 
For fibre less g inger

M aran  and W y n a d  M a n o n to d d y ,  
V a l luvanad , Ernad and Kuruppampadv

— Rio-de-Jeneiro
Tafeng iva  and T a iw a n .



sizeable, a fac to ry  fo r  e x t ra c t io n  o f o leorpsin fnr .
RMib.1.1 es o f  a r t i f i c ia l  d ry in g  o f  g inger also are ,o “ S '  place's 
where the ha rves t ing  season is threatened by rains

Turmeric has l im i te d  scope due to  pr ice f luc tua t ions  a lthough it can 
be successfu l ly  g ro w n  under M a n ip u r  cond it ions . So. its cu lt iva t ion  has 
,0 be l im i ted  to in te rna l  c o n s u m p t io n  on ly .  However, there ,s scope tor 
testing the v a r ie t ie s - D u g g i r u la .  Tekurpetta, Sugantham, Kodur, A im oor  
a ndA ieppey  fo r the ir  y ie ld  and C urcum m  conient. The processing of
turmeric has a lso to be popu la r ised

A l th o u g h  b o th  g in g e r  and turmeric  are tropical plants, they have 
adaptab i l i ty  to  g r o w  in reg ions o f sub tropical cl imate. Rich soils w i th  
good dra inage are to be preferred

There is a lso scope for tr ia l cu l t iva t io n  of m inor spices such as 
Corriander (C o n a n d ru m  s a t iv u m ) . C um in  (Cuminum cyminum)  etc w h ich  
can be done in s ta t ions  by in t ro du c in g  improved varieties

III. Hi. Essentia! o>l and M e d ic in a l  p lants

III. m i Java c i t ro n e l la  (Cymbopogon v/intcrionus)
Tnere are tw o  d is t in c t  com m erc ia l typos of c i t rone l la  o i l  namely 

Java o i l  d is t i l le d  from  Cymbopogon w in le r ianus  and Ceylon o i l  from 
C nardus  Java o i l  is superio r  in q u a l i ty  w i th  about 85 -95  percent gera- 
mol c o n te n t  Th is  requ ires  a heavy and w e l l  d is tr ibu ted  rainfall, re lat ively 
high h u m id i ty  o f  abou t 70  per cent and moderate temperature ranging 
between 10 C and 30 C The va l ley  areas and areas upto  1220 metres 
free from fros t m ig h t  be su itab le  for this crop. There is necessity to 
improve p ro d u c t io n  to meet tho internal demand at present.

I l l  in .  ii Palmarosa {Cymbopogon m a rt in i)
B e longs  to the same fa m i ly  of C itrone lla . The commercia l c u l t i 

va t ion o f  th is  perenn ia l  a rom a t ic  g r a s s  i s  done in areas free from frost 
h iv in g  the average ra in fa l l  be tw een  80 and 150 cm. If the rainfall is not 
to i l l  spread i r r ig a t io n  becomes necessary. A w e l l  dra ined soil is to be 
preferred. The m am  c o n s t i tu e n t  is cjoran.ol used In perfumery, soap and 
tobacco in d u s t ry  The present p roduc t ion  is lower than the est.ma ed 

demand There „  scope fo r  im proved product ion .
quality o f  th*3 f i ° l d  g ro w n  pa lmarosa o i l  is necessary. p » r

,, I . iw , r« r i  in i h »  f o r e s t s  o f  M a h a r a s h t r a  a n d  M a d h y a  rosa  is c o m m e r c i a l l y  c u l t i v a t e d  in  m .  iorwsi->

Pradesh and a sm al l  ex ten t  in Andhra  Prade^ i ant

H I .  I l l Japanese m in t  (M en tha  arvensis)
i i inrh w i th  croepmg rootstocks The plnnt 

Is 3 pe renn ia l  a romatic  ho b p.penscens is cu lt iva ted
Mentha arvensis  sub spec.es ^  An average ra in fa l l  o f  about 
m the p la ins  ascend ing  u p to  40C ■ ^  ^  requirementg The

105 cm and w e l l  d ra ined  loose ' x d rough t If pre monsoon showers
crop ,s sens it ive  to w a te r  lo g g in g  and d ro u g n i  m
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, Tim I,mi ureters a m o d e ra te ly  co o l  and 
fa i l,  i r r iga t ion  is necessary 0d afregh every yQtif
hum id  c l im ate  In commerc ia l p la n t in g
w i th  due ro ta t ion  w i th  other crops

, . ,..I ic menthol ol c o m m e rce  whic h has
Tho main consumer,, o l  tntrt “ ' ' s ™ n ,h °  ||ke to o Ih

m edic ina l value The o i l  is used in the Pre^ a' a , ' °  Th ' , ,
m ou th  washes, shaving creams, c o n le c h o n e ry  and c iga r  a t M  d res .n l
production in India is irwMflicienl and hence imported The pie,

the foot h i l ls  of M an ipu r  state m a y b e  best su ited  for th is .

Ill i i i  iv. Black pepper m in t  (Mentha p ip e ra ta )
Isa  re lat ive of the Japanese m in t  and is k n o w n  as M entha  p ipera ta  

variety Vulgaris  It is a perennia l a rom at ic  herb th r iv in g  in tem pera te  and 
hum id  c l im a te  in open sunny s i tua t ions  It prefers l ig h t  c a l ra r io u s  or deep 
ru h loamy so i ls  This is lo o  sens it ive  to  d ro u g h t  H a rve s t in g  is done 
tw ice  a year. It is a short du ra t ion  c rop  and needs re p la n t in g .  M a n p u r  
valley may be spec ia l ly  su ited for t ins crop  The o i l  is used as a f lavou r ing
agent and in pharmaceutica ls. The c o m m o d i ty  is at present im po r te d

III in v. Geranium (Pe largon ium  gtasieolens).
Is a small perennial shrub g ro w n  iri tem pera te , su b tro p ic a l  and 

tropical c l imates of various a lt i tudes. It prefers a po rous  open  so i l  It is 
sensit ive to frost but can to lorato m oderate  d ro u g h t .  T w o  c rops  can be 
taken in the first year of p la n t in g  and three c rops  su b se qu e n t ly  u p to  five 
years

Geramol and c i t rone l la  are the n n in  c o n s t i tu e n ts  o f  o l Tney are 
us 2d in cosmetics and perfumery in I js t r ie s .  The c o m m o d i ty  s at present 
imported

The cu lt iva t io n  is concen tra ted  in T a m ln a d u  and Karnataka 
B -cause of w ide  adaptab i l i ty  of Geran ium, th is  may p rove  successfu l in 
slopes of h i l ls  Before com m erc ia l c u l t i / a t io n ,  e x p e r im e n ta l  p lan ta t ions  
may be set up to prove s u i ta b i l i t y  o l  the area chosen  fo r  d e v e lo p m e n t .

III. iii . vi C innamon (C innam om um  spp ),

is a tree be long ing  to the same fa m i ly  of Guava and Eucalyptus.
It prefers soils rich m organ ic  matter. So i ls  and o the r  env ironm en ta l
cond it ions  affect qua li ty .  C innam on  occurs  w i l d  in S o u th  W este rn  India 
upto  1830 metres but is com m on in the lo w  lands. It has w ,d e  adaptabi
l ity. t occurs w i ld  in M an ip u r  h i l ls  a lso. Th is  w o u ld  have probably  
come rom Burma and may be cassia or Chinese c in n a m o n  (C m r  amomum  

) .  ere are tw o  types cu l t iva te d  viz.. C innam om um  Zeylamcum

r ; * " " : ' 1*  The , ,ue  C l " " a™ "  (o f  commerce) ts 
leaves! T *ie o i l  is extracted by d is t ,N a t io n  o l  bark as w e l l  as

are loun°d Ir 'b e g r o r in g T v ^ d T n  n T 3/S *  P , e , e , , e d ' C in n a m o n  treesm nature in the eastern  par i  o f  Mampuf-
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Here, there is good  scope for c o m m e r c e  cu l t iva t io n  o l  Cinnamomum
tamala fo r the p ro d u c t io n  o f  0,1 w h ic h  ,s at present imported. Its re q u i-  
rement is also q u i te  h igh .

in v i i .  Dioscorea (D /osciorea  spp ).

D if fe ren t  var ie t .es are ava.lab le  a n d e a n  be g row n  w ith  ease in 
coo ler c l im ate  M a n ip u r  p rov ides the requis ite  cond it ions  for its g row th  
espec ia l l /  in I rg n e r  a1 .dudes. Edib le varieties are already g row n  using 
banana and fe n .e  posts as props. There is good scope to introduce 
Dioscorea ft o r tbunda . The underg round tubers con ta in  d iosgenin 
w h ich  is used fo r  the p repara t ion  of steroids and oval contraceptives. It 
has good  dem and a l l  over w o r ld .

Il l in v i i i .  Pyre th rum  ( Chrysanthemum cinerariae),

is a perenn ia l  herb g ro w in g  at a l t i tude  between 1500 and 3000 
metres above M S L  Prefers an annual ra in fa l l  o f1 0 0  t o 1 2 5 c m  The 
mam c o n s t i tu e n t  is Pyre th rum  w h ich  is used in insect ic idal preparations. 
The p ro d u c t io n  is lo w  and hence imported. It is w o r th  to cu lt iva te  on 
tr ial basis th is  c ro p  in h i l l y  areas of M an ipur.

h i  ix. B e l ladonna  (A tropa  belladonna).
The p la n t  >s a perennia l bush herb. It g rows in coolqr localit ies at 

an a l t i tu d e  o f 1800  to 3300  metres. It is also g row n  in the p la ins in 
India as in te r  c rop  The crop  is g ro w n  for the hyoscyamine content used 
in m ed ic ines  The be l ladonna  leaves and roots are imported at present.

III. in x C ha m o m ile  (M a tr ica r ia  cham omil la ) .
is g ro w n  for its f lo w e rs  w h ic h  y ie ld  the drug chamomile. A s a  

drug, it has m any uses espec ia l ly  for a i lments of ch ildren. The p lant grows 
to a h e ig h t  o f abou t  0  75 metre and branched. It has a w ide  adaptab i l i ty  
to  so i ls  and c l im a te . It does not need very hum id  climate. It f lourishes 
in a l t i tudes  be tw een  31)0 and 1500 metres and can w iths tand  co ld  
w eather (2U to 20' C). In pla ins, it can bo g row n  as a w in te r  crop. It is 
an annual c rop  F low ers  are dried on p ick ing  and d is t i l led  for oil. The 
average p r o d u c t s  is abou t 75 kg. dr ied f lowers  per hectare (2 5 kg o i l ) .  
There is g o o d  dem and  for th-s od  m Germany. Franco and other European
c o u n t r i e s  a n d  hence the p roduc t  is export or iented The techno logy o
its c u l t iv a t io n  and process ing have been developed by Notiona l Botanical 

Garden. L u c k n o w

III. in x i  P a tc h o u l i  (Pngostenon pa tchou l i) .
O il  IS ob ta ine d  hy r j i^ t i l la l .o n  of tho leaves The p lan l g rows to 

a he igh t o l  0 75 to  1.5 m anti  can be easily cu l t iva ted  The y ie ld  o l  o il  ,s 
2 lo  3 oercent The croo requires a lmost the same co n d i t io n s  as required

for Java c i t ro n e l la
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I l l  i l l .  x h  Vanil la  (V d in l la  Iragranii),

is an im portan t and popu la r  o rch id  Tho pods are harvested before 
they are fu l ly  ripe, after w h ic h  they are fe rm en ted  and cu red  I l iese 
beans are referred as Van i l la  beans Van il la  extract is o b ta in e d  by mace
ra t ing the cured beans in a lcoho l V an i l la  is e x tens ive ly  used to f lavour 
ice cream, choco la te , beverages, cakes, cus ta id . p u d d in g  arid o th e r  c o n 
fect ionery The f lavour of van i l la  varies due to c l im a te  a l t i tu d e  extent 
o f  po l l ina t ion ,  degree of ripeness at harvest ing  and m e th o d s  o f  curing- 
A r t i f ic ia l  p o l l in a t io n  is necessary to set pods

In w i ld  state, van i l la  g row s  c l im b in g  on  trees in w e t  l o w  land 
forests. It thrives best in hot rnoist insu la r c l im a te  w i t h  f re q u e n t  bu t not 
excessive rain Tho o p t im u m  temperature  varies f rom  21 to 32 C w ith  
an average around 2 7 'C  and w i th  evenly d is t r ib u te d  ra in fa l l  o f  1 50 to 
300 cm per annum w i th  tw o  d r ie r  m on ths  to check  ve ge ta t ive  g ro w th  
and bring the vines to f low er .  Regions w i th  p ro lo n g e d  d ry  season may 
bo avoidud. Gently  s lop ing  lands w i th  l ig h t  f r ia b le  so i l  w i t h  good 
drainage is preferred. A th ick  surface laver of hu m us  or m u lc h  o f soil is 
necessary. Partial shade is also needed.

M an ipu r  is a land of orchids, So, tr ia l  c u l t iv a t io n  o f v a n i l la  m
dif ferent loca t ions  is w o r th  w h i le  as it is fe l t  tha t th is  c rop  is d e f in i te  to
succeed com m erc ia l ly  in foo t h i l ls  o f  the state.

6 6



Append ix  IV
C O M PAR ATIV E  STATEM ENT S H O W IN G  M O N T H W IS E  R A IN F A L L  IN M M  IN DIFFERENT L O C A T IO N S  OF M A N IP U R . 

AVERAGE FOR FOUR YEARS (F IG U RES IN PARENTHESES IN D IC A T E  N U M B E R  OF R A IN Y  D AYS)

Locat ion Jan Feb Mar. A p r i l May June J u ly A ug Sept Oct Nov. Dec Tota l

Churcha 12 0 31.5 16 85 93 .0 102.1 240 6 155.6 208 6 109 7 128 8 98 9 0 0 1145 83

ndpur (1 5) (3 5) ( 2 0 ) ( 1 0 0 ) ( 9 2) (15 .0 ) ( 1 3 2 ) (13 0) ( 9 .2) ( 9 7) (5 .5) (0 0) (87 3)

Chakpika- 33 9 33 1 3. 9 91 1 145 3 138 0 143.6 248 4 133 8 144.1 66.9 2.3 1203 0
rong (1 .5) (3 2, (1 0) ( H 5 ) (12 .5) ( 1 8 0 ) ( 1 6 2 ) ( 1 7 5 ) ( 8 .5) (12 .0) (6 .0 ) (1 .0) (1 1 2 .0 )

Thanlon 28 0 56 8 18 0 155 55 232.40 367 85 388.6 429 .4 313.2 182 1 77.35 0.0 2105  6

(2 0) ( 3 2 ) (3.0) ( 1 2 5 ) (15.5) (17.0) (22 0) (21 .0 ) ( 1 6 0 ) ( 1 0 0 ) (6 0) ,0 .0 ) (123  0)
Imphal 25.8 55 7 23 32 97 25 120 27 236.75 192 50 217 65 142 85 104 97 72 15 1.0 1220 76

(3.0) (4.75) (5 .0) ( 1 1 0 ) (11.0) (17.0) (18.0) ( IS O ) (10 .0) (11 .0 ) (7.0) (1 0) (144 0)

Thengno- 3.18 12 9 121 31.2 121.4 440 .30 414 .40 347 95 228 0 105.7 80.1 2.85 2590  6
upal (2.0) (2.0) (1.0) (5 .0 ) (7.0) ( 1 9 0 ) (20.0) ( 2 1 0 ) (11.0) (8.0) (5 0) (1.0) (1 1 0  0)
Maram 40.0 40.85 50.0 81.07 121.4 264.00 249.05 233 4 120.7 1 1 6 1 5 73.0 3.1 1229 8

(2.0) (5 0) (2 0) (10.0) (10.0) (20 0) (21.0) (21 .0 ) ( 1 2 0 ) (10.0) (3.0) (1 0) (117.0 )
Wanghal 10 8 40 6 9.3 81.45 101.6 179.2 202.7 144.9 81.1 89.3 38.3 0.6 954.06

(3.0) (3.0) (3 0) (11.0) (12.0) ( 1 8 0 ) ( 1 8 0 ) ( 1 8 0 ) (9 0) (8.0) (5.0) (1.0) (114.0)
Tinsong 17.7 46 07 21.2 148.7 262.2 469.9 407.1 483 5 286.6 203 75 51.6 0 0 2365.4

(3 0) ( 3 0 ) (3 0) (12.0) (13.0) (21.0) (19.0) (23.0) (15.0) (11.0) (5  0) (0.0) (125.0 )
Kangchorp 51.55 64 6 79 9 101.8 147.3 345 6 314.5 23S 05 107.7 152.5 66.9 0.0 1679.4

( 3 0 ) (4.0) (5 0) (12.0) (11.0) (19.0) (19-0) (18.0) (1 1 0 ) (11.0) (4.0) (0.0) (109.0)
Ukrul 24 6 39 9 12.0 54.05 104.0 241.1 238.2 214.97 172 2 144.45 103.7 2.2 1361.8

( 3 0 ) (3 0) (2.0) (9.0) (9 0) ( 1 8 0 ) (22.0) (18.0) (15.0) (9.0) (5.0) (1.0) (115.0)
J ir ibam 14 97 42.6 77 8 257 3 278-1 455.9 413.3 407.1 353 0 188.5 70.7 1.75 2438.4

(2.0) ( 5 0 ) (6 0) (14.0) (13.0) (23.0) (21.0) (19.0) (15 0) (9.0) (3.0) (1.0) (130.0)



Appendix  V
a v e r a g e  m a x i m u m  a n d  m i n i m u m  t e m p e r a t u r e  i n  c e n t e g r a d e  a t  i m p o r t a n t  S T A T IO N S  IN M A N IP U R

Average for three years

M u n i h  ChurchanJpur  Chakpik ar ong T h j n l o n  Tagnoupa l  M a r a m  W a n g h a l  T l n s o n g  Ukhr ul  J i r i bam

Max M in Max Mi n Max Mi n Max M m Mdx Mi n M ax. M m M a x . Mi n M a x M m .  Max Mi n

Jan 24  77 4 95 3 2  93 5 . 9 0 2 5  5 3 5 . 7 0 1 9 . 5 0 6 6 0 2 1 . 5 3 2 0 3 25  33 0  77 2 3 . 7 3 9 4 3 2 5 . 5 3 5 .77 2 5 . 9 8 4 . 6 3

Fc D 27 0 0 2 67 3 9  23 4 . 7 7 2 7 . 2 0 7 0 0 2 0  5 0 6 . 4 7 2 4 . 3 7 2 . 5 3 2 7  57 5 37 2 7 . 1 5 1 0 . 5 5 2 4 . 0 3 5 6 7 2 6  90 6 . 4 3

M ar 3 3  0 0 5.67 4 5  43 9 . 4 2 31 27 9 0 3 2 6  67 9 . 3 7 3 0 . 4 3 5 8 3 3 3  3 0 5 78 31 6 0 1 1 9 5 2 7 . 6 7 8 8 7 3 2 . 0 6 10.  13

Apri l 3 4 . 6 7 10 67 4 3  84 13 20 32  77 1 2 . 0 3 28 57 1 1.50 3 0 . 6 7 1 0 . 3 8 3 3 . 9 7 10 5 3 3 3  6 0 9 . 4 3 3 0 . 1 0 1 2 . 7 3 35 67 1 3 . 6 7

May 35 67 11 89 42 9 3 16 23 41 98 15 4 0 3 5  23 12 13 31 9 3 1 3 80 3 4 . 2 7 1 5.1 7 3 0 . 5 0 15 67 3 5 . 6 7 1 6 . 3 0 3 9 . 0 0 17.20

June 34  67 17 67 4 1 . 2 7 19 27 3 2 . 3 7 19 73 3 2 . 3 3 1 7 27 3 1 . 7 0 16 . 83 3 6  37 17.20 31 70 1 7 93 3 2 . 9 3 1 7 8 0 3 9  9 0 1 9 . 4 0

Ju y 3 5 . 0 0 19 67 40  7 3 21 47 3 2  23 1 7 .67 31 07 17 . 27 31 8 0 19 . 23 37 63 18 83 35 10 16 . 23 3 1 . 8 0 1 8 . 1 9 4 0 . 0 0 2 1 . 4 0

Aug 32 67 19 0 0 39  6 3 23  30 3 2  57 16 69 2 9  93 18 10 35 03 19 03 34  0 3 1 8 . 4 3 31 60 1 8 . 7 0 3 0 . 7 0 1 8 . 3 3 37  10 22 . 10

Sept . 3 t  67 17 67 39  77 19 23 3 2  93 1 3 . 8 0 28 70 17.30 3 2  47 1 9 83 34.64 18 3 0 31 02 1 4 . 5 5 3 3 . 3 0 1 6 . 4 7 3 4 . 0 0 2 1 . 0 7

Oct 30 67 18 0 0 3* 18 14 40 32 20 1 5 25 2 4 . 6 7 10 60 3 1 . 5 3 17 13 3 3 . 3 0 1 1.40 3 1 . 1 0 15.50 3 2 . 0 0 1.67 3 3 . 4 0 1 6 . 0 3

Nov 29  50 7 . 5 0 42  20 10  0 0 2 7 . 7 5 14.40 2 0  80 8 . 6 0 34.15 1 5 . 9 5 31 35 6 . 1 0 28 30 1 1 1 0 29 70 1 1.70 2 9  0 0 10 . 50

Dec 24 50 0 50 33  85 4 . 4 0 2 1 . 6 0 9 4 3 2 0  25 5 0 0 23  0 0 3 30 3 0 . 8 0 1 40 2 9 . 9 0 1 0 . 0 0 28 . 55 6.70 2 6  20 5 . 1 0

Avef 3 1 . 1 5 10 88 4 0  64 15 23 3 9 . 5 0 13 . 26 2 6  43 1 1*68 28  22 12.15 32 . 71 10 77 3 0 . 3 5 13 . 42 3 0 . 1 7  1 2 . 5 2  3 2 . 3 3 12 . 35



Appendix VI

FO RM  OF PROJECT PROPOSALS

1. Title of the Scheme
2. Location

a) Name and address o f Ins t i tu te :

b) Name and address of Depart- : 
ment Division

c) Ac tua l loca t ion  of Scheme :

3 O b jec t ives

4 Practica l sc ien t i f ic  u t i l i t y  :

5 Rev iew  o f w o rk  conduc ted  :

6 Techn ica l p rogram m e ( M e th o -  :
do logy .  exper im enta l design, 
yearw ise  p lan  o f w ork ,  obser
va t ions  to  be recorded, c o l l a 
bo ra t ion  w i th  o ther o rgan isa 
t ions  etc to  be m ent ioned)

7. Fac i l i t ies
a) A lready  ava i lab le  :
b) A d d i t io n a l  fac i l i t ies  required

i) E qu ipm en t and apparatus :

i i j  Area o f land etc

i i i )  Labora to ry  and O ff ice  :
Fu rn itu re  etc,

iv) B u i ld in g s

8 D ura t ion

9 S ta f f  requ irem ents fG ive  details 
o f  sc ien t i f ic ,  techn ica l and 
m in is te r ia l  staff ac tua l ly  req
u ired  w i th  yearw ise phasing)

Designation of post No Scale of pay Q ua l i f ica t ions
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10 Estimates and costs
(M ake  yearwise estimates lo r  the to ta l  p o " o a  
details  as ind icated b e lo w )

■

Tola

NO. "pos". " p a y  posts yea. veer
SI Name of Scale of No. o f f

i) Pay of o ff icers

ii) Pay of estab lishment :

i i i )  A l low ances  and Honoraria:

iv) Cont ingencies:
a) Recurring (w i th  deta i ls  such as g lassw are  and ch e m ica ls  and 

other con t ingenc ies .)
b) N on-recurr rm g (w i th  de ta i ls )

II Reciepts an t ic ipa ted.
S ig na tu re

D e s ig n a t io n

Note: When pay of staff is ca lcu la ted ,  the m id d le  rate o f  scale of pay 
may be reckoned for first year c a lc u la t io n  and inc re m e n ts  added 
for subsquent years.
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Appendix VII  (a)

S P E C IM E N  PROJECT PROPOSAL
1 Tule of the Scheme
2 Loca t ion

a) Name and address 
of the institute

b) Name and address of 
D ep a r tm e n t  D iv is io n

c i  A c tu a l  lo c a t io n  of 
the Schem e

3 Ob jec t -es

a P rac t ica l  S c ie n t i f ic
ut i l i ty

5 Rr c-w o f  <vo*> done

Coffee Based Cropping system.

Department of Horticulture. 
Manipur State
Research W ing.
Department of Horticulture, 
Manipur State
Horticultural Research and
Demonstration Farm. Noneg (Lon-
Qmai), M an ipur State.
To evolve an economical coffee
based cropping system w ith  coffee
as primary crop and orange &
pepper as secondary inter crops,
under Manipur condit ions.

M an ipu r  has a programme to extent 
and intens fy coffee cu lt iva t ion  in 
the State The p roduc t iv i ty  from 
a un it  area is to be increased in 
the interest of small and marginal 
farmers and for p ro f i tab ly  u t i l iz ing  
the shade trees and interspaces 
that too ensuring better and stable 
income to the cu lt iva tors  Evo lu
t ion  of an e ff ic ien t coffee based 
c ropp ing  system, w i l l  be a boon 
to growers Thus, the study w i l l  
help to popularise the technique 
among farmers for large scale 
adopt ion

No Work has so far been done in 
M an ipu r  State in this regard The 
experience in southern state has 
p ro /e d  that many intercrops can 
b« g ro w n  p ro f i tab ly  in coffee 
p lan ta t ion  This system has helped 
rhn small growers very much as 
more that 90 percent ol the col ee 
growers  possess on ly  coffee 
p lantat ions be low  2 hectares 
w h ic h  are not su f f ic ien t ly  pro 
d u r t iv e  to main ta in  their families 
This has fed to the adopt ion of 
d if fe ren t c ropp ing  systems m 
r o ffr.P in southern stares
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G Technical Programme 
Design 
1 rudiments

Randomised b lock  design

6
T 1 — Coffee a lone 
T2 — Pepper a lone 
T3 - O r a n g e  alorie 
14 —Coffee +  Pepper 
T5— Coffee -+• Orange 
T 6 — Coffee - f  Pepper + Orange

Lay out.
a

~  T5 T2 T3 T4 T6 — Rep I
i  d

T6 T4 T5 T 1 T3 T2 — Rep II

T3 T2 T4~ T5 TG T 1 Rep III

T2 T1 T6 T3 T5 T4 — Rap IV

No. of rep l ica t ions 
Plot size 
Total area of tho 
experiment

_  4
—  0.03  ha

— 1.84 ha.
Observations to be recorded:—

1 Height, g ir th  and spread of p lan ts  at six m o n th ly  in tervals .
2 Extent o f shade in p lan ta t ion  at intervals.
3 Fert i l i ty  and moisture status of so ils  at intervals.
4 Pest and disease incidence.
5 Yield
6 C u lt iva t ion  sheet co n ta in in g  expend itu re , incom e and cos t benef it

analysis
7 C o l labora t ion C o l labo ra t ion  w i t h  the  var ious 

department o f A g r ic u l tu ra l  College, 
M an ipu r .  Coffee board  and KAU 
for gu idance  and ana ly t ica l  w ork  
is necessary

8 Facil i t ies
a) A lready available : There is a Coffee  D eve lopm en t and

Nursery farm at N oneh  (L o n g m i)  
w hose  a lready ava i lab le  fa c i l i t ie s  
w i l l  be u t i l ized .

b) A dd it iona l  fac i l i t ies  required.
i) Area of land : An area of tw o  hectares has to  be

made ava i lab le  fo r  th is  research
pro jec t at Coffee  Deve lopm ent
Farm, Noneh, w h ic h  is proposed
to be redesignated as H o r t icu l tu ra l
Research and D em onstra t ion  
Farm
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ii) Equipments &  Apparatus : Facilities available in the College
Of Agr icu ltu re , Imphal w i l l  be 
uti l ized. A t longmai, on ly  a f ie ld  
laboratory is to be established. A 
type w r i te r  has to be provided as 
o f f ice  equ ipment for w h ich  pro
v is ion has been made.

i i i )  Labora to ry  &  O f f ice  fu rn itu re

For use of staff and storage pur
poses, furn iture has to be provided. 
The f ie ld  laboratory and the 
College of Agricu lture  are to be 
strengthened w i th  m in im um  of 
glass wares, chemical etc. for 
analyt ical work. As disposal of 
coffee as parchment is desirable, 
a coffee cur ing machine, (Pulper 
w i th  accessories) is to be provided 
in the th ird year. Provisions for 
the above have been con tem 
plated

iv) B u i ld in g s :   • The fo l lo w in g  construct ions/
bu i ld ings  and other infrastructural 
fac i l i t ies  aro absolute ly  essential 
and to be provided,

1) Pott ing shed cum green house.
2) Laboratory cum Office Bu i ld ing .
3) Store Bu i ld ing  (Rat and insect 

proof)
4) Threshing f loor cum drying yard.

A p rov is ion  of Rs. 3 .35 .000  is provided for tho purpose. Those 
fa c i l i t ie s  w i l l  become com m on amenit ies to the stat ion and help for c o n 
d u c t in g  o ther research programmes also

9 D u ra t io n  o f Pro ject ^  Projocl is a long term one.

con t inu ing  for moro than 25 years 
and is econom ica l ly  viable. To 
start w ith ,  the durat ion of tho 
project is kept as 5 years io . 
seventh plan period, as even after 
ob ta in ing  results, the project w i l l  
have to bo con t inued  as the 
p lantat ions are of perennial 
nature.
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10 Staff Requirements

Des igna t ion  No Scale o l pay

H o r t icu l tu r is t  
(Deputy  
D irector)
Assistant

R em arksQ u a l i f ica t io n

1 Rs. 8 5 0 -1 4 5 0  M .Sc (A g n )  Hort See N o te  be low

H ort icu l tu r is t  1

Assistant 
A gronom is t  1

Farm
Assistants 2

Clerk cum 
Typist

Rs, 7 5 0 -1 2 0 0  do

Rs 7 5 0 -1 2 0 0  M .S c  (A g ) A g ro n

Rs. 450 750 S S L C  & t ra in in g  in A g r ic u l tu re

1 Rs. 4 5 0 -7 5 0

Store
Clerk 1 Rs. 4 5 0 -7 5 0

Messenger 1 Rs. 2 5 0 -4 5 0

S S.L C & T y p e w r i t in g  
(H ig h e r  Crade)

S S L.C.

• ■ • •

N ote .— The posts of H or t icu l tu r is t ,  Clerk cum  Typ is t ,  S to re  C lerk and 
Messenger eventhough have seen s h o w n  in th is  P ro jec t ,  w i l l  
attend to other items o f farm w o rk  a lso. The H o r t ic u l tu i is t  
w i l l  be the head of s ta t ion  w h o  w i l l  exercise the  te c h n ic a l  and 
adm in is tra t ive  con tro l  over all func t ions  of the fa im ,  A s a  lo t of 
p lann ing , lay ing ou t and p la n t in g  of expe r im en t etc are to  be 
done, the s ta l l  show n  is tho m in im u m  required.

11, Estimate of cost

The total ou t lay of the p ro jec t  for 5 years is Rs. 15 99 lakhs 
(Rounded to Rs. 16 lakhs) and for the first year Rs. 4 .63  lakhs.

The year w ise  expend itu re  is as fo l lo w s :

First year 

Second year 

Th ird  year 

Fouith  year 

Fifth year

Total

Rs. 4 63 lakhs 

Rs. 3.57 lakhs 

Rs 3 03 lakhs 

Rs. 2.41 lakhs 

Rs. 2 36 lekhs 

Rs. 16 .00  lakhs

The detailed estimate o f cost is appended
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D eta i led  Estimate o f cost

SI No Name of Post Scale of pay No. 1 year II year I l l  year IV year V year T o ta l

1 *t 3 4 5 6 7 8 9 10

1 H ort icu l tu r is t 350  1450 1 13.800 14 400 15 0 0 0 15 600 16 ,200 75 ,000

2 Asst H o r t icu l tu r is t 7 5 0 -1 2 5 0 1 12.000 12,600 13 ,200 13,800 14 ,400 6 6 ,0 0 0

3 Asst A g ronom is t 7 5 0 -1 2 5 0 1 12,000 12 600 13 .200 13 ,800 14 ,400 66 ,0 0 0

4 Farm Assistants 4 5 0 -7 5 0 > 14.400 14,880 15 .360 16 ,320 16 .320 77 .280

5 Clerk cum Typist 4 5 0 -7 5 0 1 7,200 7.420 7 .680 7 .920 8 ,1 6 0 3 8 ,3 8 0

6 Store Clerk 4 5 0 -7 5 0 1 7 ,200 7 420 7 ,680 7 ,920 8,160 3 8 ,3 8 0

7 Messenger 2 5 0 -4 5 0 1 3.900 4 ,080 4 .250 4 ,440 4 ,6 2 0 21 ,300

1 Pay of Off icers 37,800 39 ,600 41.400 43 ,200 4 5 ,0 0 0 2 ,0 7 ,0 0 0

2 Pay of Establishment 32.700 33.S00 34,980 36 ,600 37 260 1 ,75 ,340

3 A llow ance , Honoraria  etc- 40,120 41,930 43 .790 45 ,680 4 7 ,5 9 0 2 ,19 ,110

Tota l pay and a l lowances 1,10.620 1,15.330 1.20.170 1,25 ,480 1 ,29 .850 6 ,01 ,450

(The pay scales shown are on ly i l lustrat ive)

4. Contingencies

a) Non-recurr ing •

i) Equipment Er apparatus •

Type w r ite r one 6 , 0 0 0 — ---- ---- ----- 6,000

i i )  Laboratory Er Office furn iture 1 0 , 0 0 0 5,000 ---------- ---------- ---------- 15.000

Other Laboratory articles 5,000 5,000 5,000 5,000 5,000 25,000

Coffee cur ing  machine (Pulper etc ) --------- — 50,000 ---------- --------- 50,000



•vj
CD 1 2

i i i )  Bu i ld ings:

i) Pott ing  shed cum green house 1 

ii) Laboratory cum o ff ice  bu i ld ing  1

i i i )  Store bu i ld ing  (Rat & insect proof) 1

iv) Threshing cum dry ing yard 1

Tota l non-recurr ing  contingencies

b) Recurring

i) O ff ice  expenses inc lud ing  miscellaneous

ii) C u l t iva t ion  &  Operation cost

i i i )  Glasswares, chemicals etc.

Tota l recurr ing  con t ingenc ies

Tota l con t ingenc ies

Grand Total

3 4 5 6 7 8

50,000 50 .000  —

1.00,000 _ 50,000 —

-  25,000 25,000

— 15,000 10,000

1.71.000 1,50,000 90,000

5.000 5 ,000 5.000

1.73.000 81,310 84.970

3.000 5.000 3,000

1.81.000 91 ,310  92,970

3 .52 .000  2 .41 .310  1,82,970

—  —  1, 00,000

— — 1,50 ,000

— -  50,000

10.000 — 35.000

15.000 5 ,000 4 ,31 ,000

5.000 5 ,000  25,000

92,160 92 ,880  5 ,24 ,32o

3.000 3,000 17,000

1,00 ,160 1 ,00 ,880 5.66.320

1.15 ,160  1.05.880 9 ,97 ,320

4 .62 .620  3 ,56 .640  3 ,03 ,140  2.40 640 2 ,35 .730  15,98,770



Note :

(Bas is  fo r  the  c a lc u la t io n  o f  cu l t iva t ion  and operational costs)

1 ) Cost o f  c u l t iv a t io n  o f  C rops/ha

I year II year III year IV year V year

Coffee 13 ,740 6 ,160 6,430 7,080 7,180
Pepper 15 ,720 8 ,300 8,700 8,700 8,700
Orange 7 .400 3.400 3.400 4,200 4,200

2) In te r - c ro p p in g  program m e. l /3 rd  of the cost of cu l t iva t ion  of the con 
ce rned  c ro p  per hectare is reckoned as the popu la t ion  w i l l  be lesser
co m p are d  to  pure crop. Coffee is the primary crop and pepper and 
o ranges  are in te rcrops.

3) W ages  ca lc u la te d  is at the rate of Rs. 2 0 /-  per day per member.

4 )  The es t im a tes  are as prevalent in Kerala.

Signature

Designation
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Appendix VII  (b)

S P E C IM E N  PROJECT PROPOSALS

1 Title M anipur Hill area extension /rv
j e c t - M H A E  (D Er D) Project 'a9n° SIS and Design> Pr0‘

2. L o c a t io n :  H i l l  d is t r ic ts  o f M an ipur.

Name and  address o f  agency

c o m o r i T o f  C h i= I ° PM em  B° a,d (p ro '30s8d)- The Board w i l l  comprij>9 or L n ie f  M in is tp r  ac r u n;rm - hA- .• | A . iv im ib ier as Chairman, M inisters n charae of
Agr,culture. Antmal Husbandry. Fores,ry. Tribal Welfare. Develop
ment. Irr igation and Public Works and their Secretaries, Principal 
Secretary, Development, as Convener

3. B a c k g ro u n d

3 1 J h u m m in g  is a w o r ld  w id e  problem in all the h i l ly  areas. It is 
sp e c ia l ly  acu te  in M a n ip u r  State. Provious attempts to check the intensity 
o f  jh u m m in g  had m et w i t h  l i t t le  success. Due to various reasons, the 
cyc le  o f  jh u m m in g  has been reduced from 10 to 4 years. Many soc io 
e co n o m ic  fac to rs  are also invo lved  in the process. The tr ibal people 
s t i l l  o w n  the land  and  the ir  possession is protected by special laws. Land 
tenure  system s are r ig id ,  and in tegra l ly  part of e thn ic  valuo systems 
A g r ic u l tu ra l  p rac t ices  are also sanctioned by tr ibal custom and tend to be 
c o n s e rv a t iv e ly  preserved as part o f  the fo lk lore.

3 2 It has been w id e ly  accepted that jhum m ing  is a wastefu l 
and h u r t fu l  p rac t ice .  The so ils  in the h i l ly  regions of M an ipur have 
h a rd ly  any rock  sub -s tra ta ,  thus making them easily crorldble. The 
recurren t f i r in g  o f  the areas results in the exterm ination of a rich gene 
poo l  o f  e n d e m ic  raro genera. As the fe r t i l i ty  docroases, more area is 
b ro u g h t  u n d e r  tho p rac t ice ,  a n d /o r  tho jhum m ing  cycle is shortened, thus 
p re v e n t in g  n a tu ra l  res to ra t ion  of soil nutr ient status. A v ic ious
c irc le  is c rea ted  f rom  w h ic h  there is no escape unless innovations are

in te rn a l is e d  by  t r iba l  c o m m u n i t i e s .

3 3 V a r io u s  tech n ica l  unci aoc io - lega l so lu t ions are p o .s lb lo
r ,i r n ii nutrients* reduction ol tho 

Increase o f  Pro ^ c t |v i t y  y  prflCtjc08 |jko ,aungyfll By lv i-hort icuUuro.

in te n s i ty  o f  t i l la g  j,  J nroduc tiori by adopt ion  sylv l iiasturo systems, 
an im a l h u s b a n d ry  fo r  m ; agu;QS , jko 8trip c ropp ing  etc , are a few
so il  and m o is tu re  con  fg jn par,nership between tho G overn-
te c h n ic a l  s o lu t io n s  E 1 j , r ib e m  nro ovidonces of olternativos
rnent and  t r ib a l  c o m m u n i t i e s  ^  |( jg f l ,go understood that Govern-
c u l t u r a l l y  a cce p ta b le  to nt i n n . ' 0(1|s |0 ,j, m ocrati.so tenure systems of
m en t  are c o n to m p le t in g  n‘J 1 ‘ , . j  |S vesjod exclusive ly in
ce r ta in  c o m m u n i t ie s  w h o m  o w n . r s h tp  o ,
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ch ie f ta ins  or headmen. Thus the stage is set for a v i ta l  tr.jn-. »j»r<‘>' i n 
In order to  achieve impetus these programmes have to  be &p ' 1 ' ^
by ded ica ted extens ion efforts. The present p ro jec t is an adap ta t ion  i iu 
T &  V system and inc ludes some elements of NARP to meet t -I - 
needs o l the H il l  D is tr ic ts  of M an ipur.

«
4 0 Objectives: . „

a) To transform agr icu ltu ra l practices in the H i l l  D is t r ic ts  o f a ipu
b y  in c re a s in g  p ro d u c t iv i ty  so that the e c o n o m ic  im pera t ive  I j  

lusor i  to j l iu m m in g  is removed;
b) To develop suitab le  lo ca t io n -sp e c i f 'c  m ode ls  o f  s y lv i -h o r t ic u l tu ra l  

and sy lv i-pas turo l land use and m in im u m  t i l la g e  systems;

c) To make ava ilab le  the services o f  trained p ro fess iona l A g r i 
cu ltu ra l Scionnsts  on a permanent residentia l basis to  tr iba l

com m unit ies ;
d) To prov ide "s in g le  w in d o w "  ag r icu l tu ra l  services inc lu d in g  
supp ly  of inputs  th rough the above said res identia l A g r ic u l t u ia l  
Experts. The essenco of tho Pro ject is thus to:
1. Create a cadre of o ff icers  to be des igna ted  as Res ident A g r i 

cu ltu ra l Experts (RAE) w h o  w i l l  be located in a, or a g roup  o l ,  co n t ig uo u s  
and e thn ica l ly  hom ogenous tr iba l se tt lements ( " h a m le t s  ) and w i l l  
no rm a l ly  lu v e  a tenure th e re o f  not less than three years.

2. Use the RAE as the s ing le  recourse fo r  channe l i ! mg techn ica l 
advice, inpu t supp ly , c red it  and m arket ing  by l ia is in g  w i t h  the  various 
concerned departments, e. g , A gr icu l tu re ,  H o r t ic u l tu re ,  Forest, Trib  >1 
Welfare, An im a l Husbandry and the P lan ta t ion  C o rp o ra t io n

3. C on t in u a l ly  upgrade the techn ica l sk i l ls  o f  the RAE by  making 
h im  conduct app lied  research, m a in ta in  dem ons tra t ion  fa rm s and back -  
s topp ing  from sub jec t matter specia l is ts  and tho  M a n ip u r  U n ive rs i ty .

5 .0  P r a c t i c a l  S c i e n t i f i c  u t i l i t y

9 10 of the area in M an ipu r  is in the h l ly  reg on. The en t ire  area 
is occup ied by tr iba l hamlets. They practise s h i f t in g  c u l t iv a t io n  in an 
area o f 200 250 hectares*at a t ime. W hen the p ro d u c t iv i t y  decreases in 
about 4 years, they sh if t  tho c u l t iv a t io n  to  n e ig h b o u r in g  fo res t are s. 
The on ly  w ay  to sett le jhum m iadars  is to  p rov ide  a sus ta inab le  income 
from their lands occup ied  at the f irs t instance. It is p roposed  to  provide 
one Resident A gr icu l tu ra l  Expert (RAE) fo r each t r ib a l  ham le t or a group 
o l  them such that they are geograph ica l ly  and e ih n .c a l ly  homogenous. 
The various agr icu ltu ra l extension programmes can be in t ro d u ce d  through 
th is  s ing le  w in d o w  i. e., RAE. If im p lem ented , th is  p rog ram m e w d l 
also give jo b  oppor tun i t ies  for large num b r o f u n e m p lo y e d  agricu ltura l 
graduates. U lt im a te ly  the program m e w i l l  he lp  in p reven t ing  the 
excessive deforestation, at the same t im e susta in p ro d u c t iv i t y  of jhummed
lands. The experience ga ined can lead to  s c ie n t i f ic  advance  n dealing
w i th  such problems.
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6 0 R e v i e w  o f  w o r k  c o n d u c t e d

i r  l h.e T MV SVStT  aS Practised in 0ther Statas Will not be as such
■h a m i '?  S ' " "  b6CaUSe ° f the rem° teneSS a" d inaccessib il i ty  of the

H st? h u tm n  o f  '  * l temptS have been made bV w ay  of social forestry,
d is t r ib u t io n  o f  im p roved  cu lt .va rs  and p lan t ing  materials at subsidy rates
w h ic h  have n o t  made m uch  headway. S h if t ing  cu lt iva t ion  is practised in 
many o t  er ta te*, b u t  in a d i f fe re n t  way. Suggestion here is a varia t ion 
o f  the T &  V system, inco rp o ra t in g  its essence in a RAE. Some expe r i
ments ut a te c n m c o le g a l  partnersh ip  as in J ir ibam  Tea Estates have been 
very success fu l  P robab ly , the approach w i l l  have to be further a m p l i 
f ied by p ro v id in g  e g u i ta b ie  d is t r ib u t io n  of p ro f i t  w i th  tr ibal communit ies 
th ro u g h  A D B  A n  equ itab le  arrangement cou ld  be one when Govern
m e n t  c o u ld  raise forest in tr iba l land, engaging and paying for tr ibal 
la b o u r  and ag ree ing  to share a fa ir po r t ion  of the proceeds of the final 
cu t  as a r o / j l t /  o r d iv id e n t  to the tr ibal owners. The tr ibal people cou ld  
a lso be a l i o  wed to  raise taungya cu lt iva t ion  m the forest lands and retain 
fu l l  r ig h ts  to  M in o r  Forest Produce.

7 0 T e c h n i c a l  P r o g r a m m e

a. Id e n t i f ic a t io n  o f specif ic  ju r isd ic t ion
b A p p o m tm e n tm e n t  o f agr icu l tu ra l  scientists as Resident A g r i 

c u l tu ra l  Experts (RAE) 
c T ra in in g  o f RAE in techn iques of agr icu lture  extension, tr ibal 

va lue  systems, agro-forestry , farm economics and input
m anag em ent .

d B lck s to p p in g  arrangements through various Subject Matter 
S p e c ia l is ts  and u l t im a te ly  A g r icu l tu ra l  College, Life Science 
D epa r tm en t,  o f the M an ip u r  Univers ity . 

p D e m o n s tra t io n  o f models  RAE w i l l  have to lay out and demonstrate 
m odes of im proved  p ro d u c t iv i ty  from sh if t ing  cu lt iva t ion  through 
v a r io u s  a g r icu l tu ra l  techniques such as m in imal/zero ti l lage, 
j u d i c i o u s  use of herbicides, fertil isers, p lant protection, 
se le c t io n  and in t ro d u c t io n  o f the screened and h igh y ie ld ing  
var ie t ies , s tr ip  c ropp ing ,  con tou r  p lan t ing  etc.

f P ro v id in g  inpu ts  

(3
p roduce

h A s s is ta n c e  in marketing
f i n c  ir, be orov ided in tho exist ing research farms

  rriscss."--   —
o i p ,o r iu c ,iu " v in ,ho  sh " , ,n *'
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c ircu it ,  so that 1 lie sumo or an increased ou tpu t  o f  t rad i t iona l  food  and
subsistence crops w i l l  be achieved from p ro p o r t io n a te ly  smaller areas of
land, m ak ing available the rest of the area for h igh  va lue p la n ta t io n  tree 
crops.

9 0 F a c i l i t i e s
A  su itab le  hamlet or a g roup  of them in h i l l  d is t r ic ts  se lected for 

the purpose; og In Ukhru l D is tr ic t  the fo l lo w in g  areas can be se lected.

Ukhru l 
C h ingor i  
Kasom K hu l lew  
Kamjong 
Phumkyar otc.
There shou ld  bo a m ob ile  soil test ing labo ra to ry  and seed test ing  

fac i l i t ies .  A  m eteoro log ica l observatory shou ld  be set up in each c o n t i 
guous area. M in im u m  fac i l i t ies  for ana lys ing  phys ica l and chem ica l 
propert ies of so il and qua l i ty  of the p roduce shou ld  be p rov ided . The 
entire area occup ied  by a co m m u n i ty  w i l l  be taken fo r im provem en t by 
each off icer.

Residentia l accom m odation , labora to ry  fac i l i t ies ,  conveyance 
fac i l i t ies  and incen t ive  a l low ances fo r serv ing in rem ote  areas etc. w i l  
havo to be g iven .

1 0 .0  D u r a t i o n

This programme has advantages o f p h a se -w ise  im p le m e n ta t io n ;  
each phase can be a d is tr ic t ,  spec if ic  locat ion , a set o f  ham le ts  in d i f fe ren t  
d is tr ic ts  or any com b ina t ion  of the above. A D B  may dec ide the actual 
loca t ion  and phasing. Staff requirements are w o rk e d  o u t  on  the  basis of 
a un it  of ono RAE.

11 0 S t a f f  r e q u i r e m e n t
1. Resident Agr icu ltu ra l  Expert —  1
2. Demonstrators —  5
3. Store Keeper —  1
4. W atchm an   1
5. Cashier   1

12.0 H o u s in g  a n d  T r a n s p o r t

As the essence of the program m e is tha t the RAE w i l l  l ive in his 
ju r is d ic t io n  residentia l accom m oda t ion  o f the same 1. pe as for a 
moderately a ff luent tr ibal fa m i ly  shou ld  be p rov ided  T r iba l  type  housing 
shou ld  be prov ided for the dem onstra to rs  as w e l l .  The Storekeeper, 
W atchm an and Cashier shou ld  be recru ited  f rom  the loca l t r iba l  people. 
M in im u m  transport fac i l i t ies , eg., b icyc les ,  m ob ikes  or r id in g  pomes 
shou ld  be prov ided to RAE as su itab le .

13 0 The f inancia l im p l ica t ion  o f the p ro jec t  may be w o rk e d  ou t  as has 
been g iven in A ppend ix  V II (a).
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Appencil? V|| B  ™
S P E C IM E N  PROJECT PROPOSAL

Title
Im p ro v in g  p ro d u c t iv i t y  o f  Jhum m ed  lands

2 Location
a) Department of Agriculture/Horticulture
b) A n y  o f  the  h i l l  d is t r ic ts  in M an ipur.

3 Objectives
P ro d u c t iv i t y  o f  jh u m m e d  lands has gone dow n  considerably due to 

in tensive c u l t i v a t io n  w i t h o u t  fo l lo w in g  any sc ien t i f ic  principles. The 
Project a im s at fa )  re d u c in g  so il  loss duo to removal of forest; (b) 
reduc ing  n u t r ie n t  d e p le t io n  due to intensive cu lt iva t ion  of cereals/non- 
legumes; (c)  inc reas ing  w a te r  storage capacity  of soil; (d) increasing 
organ ic  m a t te r  c o n te n t ;  (e) increasing inherent fe r t i l i ty  of soil; (f) dev
ising w a te r  ha rves t ing  techn iques  and (g) increasing overall p roductiv ity  
of jh u m m e d  lands

4 P r a c t i c a l  S c i e n t i f i c  u t i l i t y
J h u m m e d  lands  are the o n ly  source of l ive l ihood for tho tr ibal 

c o m m u n i t ie s  They  p ro d u c e  va r ious  com m od it ies  to satisfy d if ferent noeds 
of cereal food , p ro te in  food , f i re w o o d  and hort icu ltu re  produce. They 
fo l lo w  m o s t  u n s c ie n t i f i c  m e th o d  w i th  the result that p roduc t iv i ty  of 
Jh u m m e d  land  decreases w i t h i n  a r.hort period and they go for fresh
area for  jh u m m in g  T h is  inve s t ig a t io n  w i l l  help them to maintain tho 
p ro d u c t iv i ty ,  th  reby the  jh u m m in g  cyc lo  w i l l  bo lengthened, or they 
w i l l  be in a p a v t ' o n  to  p e rm a n e n t ly  sett le in a part icular oca ity. 10
suitab le  c r o p p i n g  system  id e n t i f ie d  w i l l  br ing more money, food and. at

the same t im e, m a in ta in  so i l  p ro d u c t iv i ty .

5 R e v i e w  o f  w o r k  c o n d u c t e d

G k . r t i n n  r i f l r i w . i r i r m  n  n r f l C M M r i g  over o period of 
on m  i f lo to evolve n 

tr ibal lands for cu l t i -
. ! ___________ n i U i l l l W  r-% f

r| oxtonsivoly in north-eastern region.

i c i t i o n  gap. «nd inaccessib i l i ty  of

tr iba l h a m le t
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leaching loss o l nu tr ien ts  from  the soil w he n  the s lopy  lands aiu cu lt iva ted 
unscully . Poss ib i l i t ies  of reduc ing these losses by appropr ia te  hind mm,a 
gement, c ropp ing  system and soil conse rva t ion  measures have beer. 

suggested

6 T e c h n ic a l  P r o g r a m m e

1) Reproaehment ( fa m i l ia r isa t io n ) .  U nde rs tand ing  tenure and 
leadership of tr iba l c o m m u n i ty ,  ach iev ing  accep tance  and c o n 
f idence of tr iba l c o m m u n i ty

2) Deta iled soil survey, tes t ing  and p repa ra t ion  of so i l  ca p a b i l i ty  map

3) Form ula t ion  of land use p resc r ip t ion  such as m ixed  croppmg, 
con tou r  cu l t iva t io n ,  sy lv icu l tu re  and 6oil conse rva t ion  by engi 
nooring and a g io n o m ic  m ethods

4) Field tr ia ls to  fo rm u la te  a g ro n o m ic  p rac t ices  fo r  various crop 
mixes and land uso pattern Here the em phas is  is g iven on 
m in im a l zero t i l l  ago, s tr ip  c ro p p in g ,  c o n to u r  p la n t in g ,  s tagger
ing of harvests for cons tan t cover a lo n g  c o n to u r

5) Soil mois ture  conserva t ion  by m u lc h in g ,  cover c ro p p in g  arid orga
nic residue rep len ishm ent, c o n to u r  t i l lage

6) A pp rop r ia te  in c lu s ion  o f legumes to  m a in ta in  N balance

7) In t ro d u c t io n  and p o p u la r isa t io n  o f c u l t iva rs  spec ia l ly  suited for 
jhum m ed  lands a fter s tr ingen t tests Spec ia l a t ten t io n  should 
be g iven against in t ro d u c t io n  o f seed born pests and diseases 
a long w i th  new  cu lt iva rs .

8) Id en t i fy ing  crops for ex trac t ion  of nu tr ien ts  and m ois tu re  from 
d if fe ren t depths of soil to  enab le  ro ta t io n a l  feed ing

9) Monitoring of the soil fertility and p ro d u c t iv i ty  in the different 
cropping systems.

7 C o l la b o r a t io n

The Anthropology Department of the M a n ip u r  U n ive rs i ty  may be 
consulted for understanding the tribal problems, d ia lec t  w ay  of l iv ing, so 
as to implement the scheme effectively The L ife  Sc ience Department 
and the College of Agriculture should also collaborate with this project

8 Facil it ies  required

Land can be made available either in one of the Horticulture
Research Stations or by taking on lease from tribal communities as is
done by Plantation Corporation for cultivation of coffee in Pangsang 

a *ac'*‘t 'es should include convenience for phys ica l.  chemical
and biological analysis of soil. Measurement of soil and water l o s s  s h o u ld
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be done by lys. meter studies. Provision should be made to assess root 
distribution and ramification by isotopic studies. Qualitative analysis of 
different crop produce should also be planned.

9 D u r a t i o n

Since this investigation envisages growing of crops of perennial 
nature productivity parameters are being replenished over a long period 
of time. Scheme should function at least for a period of twenty years till 
the tree species are w ell  established and start g iv ing usufructs.

10 S t a f f  re q u ire m e n ts
S e n io r  A g ro n o m is t  — 1
S en io r  C h e m is t  —  1

A g ro n o m is t  —  1

C h e m is t  — 1

A ss t A g r ic u l tu re  Engineer —  1

M ic r o b io lo g is t  — 1

S e n io r  Research Ass.stants

a)  A g ro n o m y  —  2

b)  C he m is t ry  — 2

c) Microbology 
dj Biochemistry
e) A g r ic u l tu re  Engineering — 2

F ie ld  As i , tan t
L a b o ra to ry  A s s is n n t  
S u p p o r t in g  s ta f f  l ike  clerks, typists, 

peons  etc
f iv be preparod based on tho model given 

The fin an c ia l nrevalont rates for various categories.

10
5

As per norms

1 l
as . ip p 0ndivc V II (a) a d o p t in g  the prev,

□  □
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