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‘Section I

INTRODUCTORY




According to etymological studies the word ‘weed®
from Middle English and has Flemish, Frisian and

'fée-SQxaa roots. The word eappears in English litera=-
since the beginning of the 9th Century (Harlon and

eWet, 1965).

: Yeeds have béen defined variously by different
;ﬁthara and es meny as 22 different definitions of weeds
' nave been listed (cf. Harlon and deWet, 1965). The most
; appropriate definition of weeds, however, seems to be
’”*aaﬁesizable. ganerally obnoxious plaats which grow in
Qplsaas where they are not wanted." VWeeds are important
" not only because they are undesirable and obnoxious, but
l?.‘;;sa because some of them act as alternate hosts in

fs‘ carrying various fungal and viral pathogens, which cause
3 diseases in crop plants. ‘

: It is seen that all weeds are not unwanted; for

E cxsmple, zn rengeland areas many annual gresses, which w§
:ﬁnsiﬂer @s weeds, growing among rows of crops, are use-
as animel feed. They serve as food and shelter for
%“9 life, reduce erosion in non-crop areas, are useful
)r medicinal purposes, an& have been and continue %to be

ed as food by man. It ies quite likely that a weed of
;1 y may become & crop plant of tomorrow. An attempt,
fore, is made here to discuss some of the beneficiel

spects of weedse



feghalaya, one of the richest and most interesting
stic regions of India is still botanically incomp~-
ely knowns The only regional account of the flora is
% of Kenjilal et al (1934-'40) which is, however,
'<.',plc*io, and dealing mainly with the woody forest spe-
The monocotyledonous plants of the region (except
se by N.L. Bor, _%940) have not been studied so far.
urther, there is a conspicuocus lacuma in the knowledge

of weed flora of the region.

Moreover, the weed problem in Meghalaya is very much
v'n@mwﬂ because of the primitive types of agricultural
ctices, coupled with the hilly terrain. These factors
ve greatly influenced the introduction and éymﬁdix’zg of

many féréign weeds in the region.

3 Therefore, in the present study an attempt has been
 made to bring out a comprehemsive account of the weed
flors of Meghalaya with emphasis on phenology, distribu-

»9!%, local names, habitats, etc., of weed species.

~ For convenience the thesis has been presented under
{ikt different sections, viz. (i) Introductory, (ii)

riew of Literature end Present Study, (iii) General

nt of Weeds, (iv) Seasonal Variation and Phenological
lern, (v) Introduced Weeds, (vi) Useful Weeds, (vii)
nomic Treatment, and (viii) Bibliography and Indexs
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~ It is hoped that the information contained in the
hesis will form & nucleus for further studies regard-

4ing weed crop interactions, control measures, ete.

rhe ﬁtate af Meghalaya eamyriaiag of Garo, Khasi
;ané Jaiatia Hill districte, which esrlier formed part
of &aaam, came into existence on 19th Jannary, 1972.
The area of the state as of date is 22,549 8g. km. It
1ies between 25°47' and 26°10' North latifude and
89%45' and 92’4?’ $¢3$w1engitnﬂe‘ It is bordered on

. the north-west, north-east, end south-east by the State
~ of Assam and to the south-west by Bangladesh (Fig. 1).
7-, The State presents a picturesquelandscave of olateaus,
ravines, brooks, rivulets, lakes and waterfalls. The
altitude varies from 60C t0 1950 m, with the highest

~ peak, known as the Shillong Peak, lying in the 5&211&53
. plateau of Khasi Hills. | 5

The physiograrvhic ehaiaeterastiu of the region is
, e rkable due to the highly disaaqtaévaad irregular
ﬁé«zmain in the western mnd northern faces, in contrast
{i‘tha regular and steep fall otl%ha aeuthaza face to
Bayrak. The interesting gﬁyaiegraph:g feature in the



orth is that the boundary of the plateau is not well
defined. |

| Physiographically, Meghalayas represents & remnant

- of an ancient plateau of the precambrien Indian penin-

. sular shield, the bdlock uplifted to iits present height.
. The kernmel of the plateau is the éxﬁﬁ%a@ Aivhagmngaeiasas
~ and schists covered in the central and eastern parts by

Precambrian quartizites and phyllitese.

The ancient peneplane& surface of the plateau is
8till preserved with marks of different cycles of denuda=-
tion in the central and northern parts; it is hidden
beneath the mesozoic traps along the central southern
fringe, and cretaceous~tertiary and post-tertiary sedi-
ments over the southemm, south-eagtern and south-western
partse The plateau, standing as a watershed between the
Surma vaelley of Bangladesh on the South end the Brehmapu=-
tra valley on the north, is dissected by several rivers

and a network of their tributaries and lateral streams.

The western part, i.e. Garo Hilds is an extensively
L;r&iageetaﬂ tract with an average elevation of 600 m or lesss
g'ﬁha most important ghysiagra@hic features of Garo Hills are
E!%he Tura range and Simseng valley. The Tura range runs
?almﬁst through the centre of Garc Hills due to east-west

‘extension from Tura tewn to 5iju.



The drainage pattern in the region represents a most
;?yeataeular feature revealing extraordinary straight
 gourses of rivers and streams, evidently along joints and

; faults. The megnificent gorges scooped out by the rivers
in the southern Khasi aﬁd Jaintia Hille are the result of
massive headward erosion by antecedent streams, along
joints and sedimentaéy roakslnver the Dbdlock ex?erienaihg
relatively greater uplift. Westward, in the Garo Hills,
the consequent streéma ere mostly controlled by the struct-
ural faults and monoclines in the sedimentary rocks. The
northern part aﬁ the plateau devold of any sedimentary
cover; is marked by =& 1ong'iﬁsisive vailey, formed due to
 hesdward erasieﬁ along joints in the gneissic rock and gra=
nites. The limestone-covered country over the southern
Garo, Xhasi and Jaintia Hills represents a typical karst
topography. The preéent vhysiographic configuration of the
plateau was attained through different geological events
gince the mesozoic period to the present day as indicated

by the polyeyeclic erosional surfaces at various levels.

GEOLOGY AND SOIL

The state of Meghalaya comprising thrée districts vize.
&@te Hills, Khaei Hille and Jaintia Hille, is occupied by
E‘(a) Archaean gneissic complexes with acid and basic intru-
~ sives (b) Shillong Groups of rocks (c) Lower Gondwena rocks
}'(é) Sylhet trapes and (e) Cretaceous=-tertiary sediments.



The Archaean gneissic complex is exposed in the cen-
tral and Qorthern parte of Meghalaya. They comprise
meinly biotite gneiss, biotite granulite, amphibolite,
cale~granulite banded magnetite quartzite, sapphirine-
cordierite granulite, magnetiteﬂgfﬂnerité, granulite,
guartz-demeritierite-tourmaline schist, etc. Some of the
gchistose rocks eem?riaing bili%a«aehiet, quartz=sillima-
nite sechist, metabisate, biotite-cordierite granulite,
red schist, etc., oecur'aé detached remnants over the older
gneissic complex around Sonaphar. Possible unconformity
nes recently been postulated between these two groups of

rocks .

The mafic rocks within the Archaeans, include (2)
orthoamphibolite and (b) meta-dolerite and metanéyroxanite.
mheyishow mostly ccneardant and partly discordent relation-
ship with the associated gneisses.

The Shillong groups of rocks comprising quartzite,
sually fraible, with subordinate phyllite, quartz-sericite
schist, conglomerate, etc., are exposed in the central and
eastern varts of the Meghalaya plateau. Current bedding is
commonly noticed in these rocks. Rocks of these grouvs
rest unconformably over the gneissic rocks with a basal
thick bed of conglomerate in the western vart. These rocks

generally occur in & NE-3V direction.



These rocks are intruded by ultramafic and acidice

gills and dykes. The basic and ultramafic intrusives

" are represented by evpidorite, dolerite, emphibolite,

| pyroxenite, etc., which contain some specks of sulphide
é, minerals. The lower Godwena rocks in the Gero Hills,
consist of pebbles, sandstones and carbonaceous shales ,

with streaks and layers of coal,

The Sylhet traps are of the nature of plateau
(flood) Basalts, exposed in & narrow E=W strip of 80 km
long end 4 km wide along the southern border of the
Shillong plateau. They apparently overlie thé eroded
Precambrian basement and are themselves covered uncon-
formably by the Upper Cretaceous Eocene sediments. The
sediments are the lavas farm a monocline, becoming &
fixture southwards; snd have been subsequently eroded
at places exposing the traps as inliers. To the north
the traps at Therriaghat are in contact with the gneis-
ses, granites or Shillong Group of rocks along and E«W
fault, termed the Reibah fault; immediately south of
this fault the traps dip at 45° - 50° to the south. A%
the southern-most limit, they again dip at 10° - 300
along the monocline or at 50° against the Dawki fault.
Iaterally they plunge together with the sediments south-
west along the Jaﬁakaﬁa river; to the east, the last

exposure of the Traps is seen in the Dawkl river.



The Gr@taeeﬁugwﬁertiary Sediments occupying the

3 aauthern part of the Meghalaya Plateau are thick and

extensive and are considered to be 9hyaiaally conti~
nous with the Cretaceous-Tertiary Seddments of the
Bengal basin. These sediments are affected mostly by

basement eentr@llaé faults.

The sedimente are mainly sandstone and shale (mud-
stone), except for the three well-defined fossiliferrous
limestone horizons. They occur as ﬁisdreté outliers ia
a continuous narrow belt fringing the southern mergin of

the state beraaring the Bengladesh plains.

The oldest formetion of the upper Tertiary-sediments
(viz. Garo Group) is represented in Garo Hills by the
Simsang formation which conformably overlies the Kopili
formation without any break in sedimentation. The Simsang
formation consists of cycles of massive festoon cross-

bedded sand, alternating with siltstone sandstone units.

The Baghmara formation conformably overlies the Sim=-
sang formation in the eastern part of the plateau. It
aanéiats of irregular beds of coarse felspathic sand with
minor mudstone streaks, pebble conglomerate, massive clay
and silty clay beds, and thin alternating beds of mudstone
and fine sand. Near Tura-Dalu road in Garo Hills, the
entire Simsang formetion ahevs a sharp change in facies

and grades into sediments of the Baghmara formation.
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d Here the Baghmara formation is actually the facies
.  equivalent of the Simsang formation.

The Chengapara formation, overlying conformably
the Baghmara formetion, consists of poorly-cemented,
finely-grained, micaceous sand, blue to brown silt-
stone and clays with a few thin marly beds at its
base. At the top of the Baghmara formation and at
the base of the Chengapara formation, a fossiliferous,
calcareous silistone horizon can be traced from near

Bahgmara to a few kilometers west of Barengapara.
oils:

The soils vary both in physical characters and
fertility conditions all over the Meghalaya Plateau.
In most places the amount of loose soil is very scanty
except in places with dense vegefatien. The séils are
mostly lateritic in origin and vary from sandy loam,
red loam to clay loam (Fig. 2). The soils are compara=
tively more fertile than the upland soils since Queh of
the bapes and organic matter from top soils get washed
down due tb heavy rainfall. The broad types of soils

are ag follows:

Laterite Soils:

This type of soils is derived directly from the

residuary basic and intermediate igneous rock produced
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‘weathering in hot climates. The soils are deficient
A potash, phosphoric acid and lime.

This type of soil supports good erops garﬁieularly
. dy. ,

Ferruginous red soil (old or alluvium):

These soils are poor in lime, potash and iron oxide
EiQa also uniformly low in phosphorpus content. They are
Q;.gerally poorer in nitrogen, phosphorous and humus.
‘%g-aﬁghent %ha range the red soils differ greatlyfin depth
‘and soil fertility, which under irrigation, produce &
lerge variety of crops. The clay portion of the red soils
 is rich in Kaolinitic type and is suitable for cultivation,
. gpecieslly for paddy, and other crops. Under irrigation a

large variety of crops can be grown.

; Mountain and Hill soils:

The percentage of organic carbon of the surface soil
?fariea from 1 to 3, and the pH of the surface soil is

between 4.5 = 656

After terracing this soil is favoursble for other
slantation crovs. |
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The climeate of this region differs:from that of the
rahmaputes valley mainly due to its high relief whiech,

s general, makes the climate very salubrious while that

of the Brahmapnﬁwa plain is eamparativaly warmer in
 gummer end cool in winter. However, it is worthwhile to
note that only the climate of Central and Bastern Megha-
lays (Khesi and Jaintia Hills) is conducive, whereas in
Western Meghalaya (Ggre Hills), except for the winter
(November-February), the climate is aggressive as a result
of high te&paraturé and heavy rainfall, rendering the at-
mosphere exceedingly steamy although the temperature is
slightly moderated by abundant rainfall.

A relatively low elevation of Western lMeghalaya is
responsible for a fairly high temperature during the part
of the year, i.e. from February to October with April as
the hottest month (Fig. 3), having the mean meximum and
mean minimum %amperatara ae 24.149 and 17+3°C resvectivelye.
The month of Jane shows the highest average rainfall (393
mm} and the month of July shows the second highest average.
tempersture rowords foxr J yesis. The average annual rain-
£all in western Meghelaya is 2,689 mm of which more than
two-thirds occur in four months (May-August). Winter is
conspicuously dry with ieae than 50 mm in four months

(November-Februsry). The rainfall decreases from south %o

A Ny Y
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north as the moisture-bearing winds strike the southern

- part ftmt:cauaing heavy downpour, while the central Tura
range obstructs their pgth t0 the north. The average
annual rainfall in the southeast is above 4,000 mm where~-

as in the north it is between 2,500 to 3,000 mm.

The climete of central and eastern Meghalaya is
bracing due to the high altitude. But at the foot-hills

of the senthéra glopes and sub-montane regions in the

north and easttlie climate is slightly humid and warmer.

In the Shillong region the temperature goes down to about
562°C, in winter and seldom rises above 26°C in any part
of the year. During mid winter (December-january) one
usually experiences heavy frost in (hs Shillong plateau
although snowfall is not experienced in the area. The
most interesting climetic feature of this region is the
very high rainfall with an average annual of 7,196 mm
which distinguishes it climatically from the other parts
of Meghalaya. However, there is great variation of rain-
fall within this region from South to North. This is
primarily becsuse the higher part, i.e. the central upland
zone having an E-W alignment renders a rainshadow effect
on the areas lying to the north. Consequently, the rain-
fall in Cherrapunji which is located in the structural
plateau on the south is as high as 12,033 mm, while Shillong
Saing located only %0 km to the north with a rainshadow
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effeet‘gate only 2,296 mme Mawsynrem, 2 village situdted
on the seme plateau as Cherrapunji, about 16 km to the

west records the higheet rainfall in the world with 13,923
mm (based on the recent average). The highest rainfall

in Cherrapunji and Mswsynrem region is due to the fact that
southwest monsoon laden clouds with great amount of -
ture from the Bay of Bengal blows over Bangladesh and is
suddenly cut by the ¢liff of the tableland in the south
with an average elevation above 1,200 m and as a result the
moonson having resched the heads of the gorges ascends
vertically upwards and causes very heavy rainfall., Jowai
which is located on the ridge of the eastern section of the
central u@iénd receives greater amount of rainfall than
Shillong with 3,077 mm as it does not experience a rainsha-
dow effect. This figure however is much below the average
for Khasi and Jaintia Hills mainly due to the ﬁigh rainfall
figures in Mawsynram = Cherrapunji region (12,000 to 13,000
mm). The rainfall decreases further north due to signifi-
cant rainshadow effect and as such the northern slopes expe-

rience 1,270 mm to 2,032 rainfall.

~ The meteorological data for Meghalaya for the years
1976-78 are pruduéed in the tables 1=3, whieh"gives a clear

victure of the climete of the area in genaral.ﬁa =

v*}Tha climatic data charts hﬁve been provided by the Meteoro-
logical Office, Shillong, and their use in this study is
gratefully acknowledged.




Table - 1

1976 T 1977 1978 AVERACE

MAX., MIN. MAX. MIN., MAX. ‘MIK. MAX. MIN.

14.0 5.0  15.1 5¢4  13.4 4.5 141 5.2
17¢0 749 1749 Te8  15:2 6.8  16s8 7.5
22.4 11,8 2344 12.6 21.3 10.3 23,6 11.5
2401 14,5 21,7 12.7 23,8 13.0 23.1 10.06
22,9 14.8  21.9 14.2  23.1 16,6 23.6 15.2
2241 16,6 23,0 16.6 2244 13.6 23.5 15.6
23,5 17¢3 2442 1841 23.8 13.2 23,8 16.2
AUGUST  23e1 17.1 243 17.7 25,0 18.3 24,01 17.3
SEPTEMBER 23.6 13,9 23.0 1646 23.1 1646 23.2 15.7
OCTOBER  2%1+3 133 20,7 -13.2 22.4 15.2 21.4 13,9
NOVEMBER 1846 10,9 18,5 12.1 18,5 10,3 18,5 1141

DECEMBER 155 605 15.1 6.7 178 174 1601 6.8




1976 1977 1978 Average
JANUARY 2049 1.4 00,0 Ted
FEBRUARY 1242 2.3 17.7  10.7
MARCH 9.2 44,2 3449 2944
APRIL  45.2 266.5 8444 132,02
MAY © 2170 45344 208,53 290,09
JUNE 408.,2  310.7 46041 3934 00
JULY 3220 270.0 245.2 24547
AUGUST 215.1  319.8 1193,0 242.6
SEPTEMBER  158,5  279%.4 246.4 268,15
OCTOBER 53,0  127.4 50.6 770
NOVEMBER 3.6 5043  20.4 2447

DECEMBER 0.2 - 25.0 00,0 S P




1976 1977 1978

T HOURS | HOURS | HOURS [AVERAGE

i 08,30 17.30 108,30 17,30 108,30 17.30 |
JANUARY 69 8 60 8 60 88 T4e1
FEBRUARY 63 72 57 72 52 79 6548
MARCH 48 60 51 63 49 52 5343
APRIL 55 64 77 82 57 37 6240
MAY 7 8 TT 81 79 8 80,
JUNE 87 89 86 85 84 88 8645
JULY 8 87 87 88 86 88 8645
AUGUST 81 88 85 88 82 86 8540
SEPTEMBER 79 88 76 91 86 91 8648
OCTOBER 63 87 72 90 70 9¢C 7845
NOVEMBER 75 88 71 90 64 85 7845
DECEMBER 60 90 60 88 40. . . 84  T5.3
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HISTORICAL ACCOUNT OF THE REGIONS

There is no integrated historical account of the
ftﬁagien, since it is occupied by different tribal groups
f‘shieh nave till recently lived in physical isolation
;,anﬂ have no script of their own. However, there are
éems references aboﬁt them in 'Burenjis' of the Ahoms
ehronicles supplemented particularly on the Khasis,
Jainties, Mikirs and Kacharis, which provide some evi-
dence of occuvaticn of its northern tringe'aven before
the Christian era. There is no evidence of prehistoric
settlement of the‘rwgien except for the recent claim by
some scholars that the Rongrem Valley of the Garo Hills
was inhabited in the paleolithic times, based on their
findings in the Daojali excavation site of the said
valley.

Historical accounts suggaét tha? there were waves
of immigrante into north-eastern India through the north-
eastern routes and these immigrants were rather invaders
who belonged to the 'Indo-chinese linguistic family'® of
which two most important sub-families are the 'Mon Kimer'

and 'Tibeto Burman's

The 'Mon Khmer' which constitutes the Khesis and
Jaintias was driven by subsequent 'Tibeto Burman' invaders
into the Khasi Hills which is the only part of north-

esstern India where there were four groups namely Naga,
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? Kuki, Chin and Bodo. The Nagas and the Kukis were driven
into the hills in the north—east and the Bodos dominated

~ the plains, the Garo Hills 2nd the North Cachar Hills. I%
~ is said that the Garos and the Kacharis originally belong-
ed to one tribe, and subsequently separated into twé‘n the
Kecharis on the north bank, and the Garos over the south
bank of the river Bramlmaputra.

As regerds the history of the Garos, practically noth-
ing is known. They are still grimitivn, Till recently
they have been carrying on raids on the people of neighbour-
ing areas. The history of the Khasis end the Jaintias may
be traced from the early part of the 18th Century only,
because prior to this, there is no record of the tredition
that they owed allegiance to a single orinces After study-
ing the etymological aspect of the name Khasi it gives an
jdea that 'Kha' means water course in a river or a lake or
a spring and 'Chai' also means blood, and ‘'chai-kha' or
*kha-chai' means bloody water. The people living by the side
of the spring from which reddish water oozed out 'were the
‘Kha-chais' and they were later known as Khasias or Khasis.
When they first emerged from ebseurity,‘they were split into
numerous communities each under its own head. The most well-
known in the 16th and 18th Centuries are the Jaintia Raja _
(Kiang) and to some extent the Raja or Chief (gx;gg)feg;xhyiin
in the Khasi Hills. The Khasis previously had been regarded

as troublesome plunderers upon the plains of Sylhet. A line

+
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of forts was kept along the hills ﬁo'ehaek\their intru-
sions. The Khasi Hills came under the British in 1883
wi%h the submission of the last of the important Syiems,
Tirot Singh. The Khasgis were & religious sect, looking
after the holy shrine, while the Jaintias were the ruling
class and theréfore the chief or headman or Rajah wes

| selected from the Jaintias. The post of headman over &

. group was elective, whereas the post of Rajah was here-

ditarye.

Qha people coming from China, the homeland of paddy
or 'zuh', introduced the cultivation of paddy for the
first time in this part of India. They, however, conti=
nued the practice of cultivating arum roots, tumeric,
etc., by digging up the land with a pointed iron implement
like @ hoe called the ‘'Mohkhiew' and this typé of cultiva=-
tion, known ag 'Zuh-Moh' or jhum eultivation, is prevalent
even today in most parts of Meghalaya. Thd’fiCE,beer which
theae people used as an invigorating drink also was known
as the Zuh meaning the heavenly drink.
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;f; Agriculture is the main stay of the people of the
tate. About 85% of the population of the state live
ffffguxal areas and depend on agriculture for their
:’1vulihaaé. Presently, about 2 lakh hectares of land
fiiﬁ the state is under cultivation (Fig. 4).

3 Since the present study is primarily concerned
'with the study of weeds and weed flora of sgricultural
;;lands, it is necessary to outline the major agricultural
.;:@repa of the state. Further, since the weed flora varies
from season %0 season and crop to crop, it is also neces-
sary to describe briefly the methods of cultivation of
these crop plants in different topogravhies.

Paddys

3 Paddy is the ma jor stapvle food of the state. The
7;f-rteta1 area under paddy cultivation in 1969-7C is esti~
::{inated about 9.5 thousand hectares and production of 1.26
~ lakh tonmes of rice. It is grown throughout the state

;jj both in the vlain and hilly regions. The varieties grown
P therefore, widely vary devending on~altituda and climatic
‘ regions. &he high yielding varieties are successful only
in low-zltitude areas (upto 700 m) and are more povular

among the farmers.
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t}n Some of these promising varieties are IR-8, Joya,
“ 2-21, New IEY-1996 2295, etc. HMonohar Sali is a
l;, yielding local, tall variety from Assam, which is
E: n widely in low lying plain areas. Improved varie-
B such as Nagoba and Ryllow White are found to give
mueh better yield compared to local varieties, and have
peen recommended by the agriculiure department. For

‘T:‘aa above 1,300 m a locally selected varie%y namely,

;35.8'1,) is found to perform much better than the

_other local varieties.

Mode of cultivetion:

, In lower altitudes like Byrnihat, Garo Hills, etc.
f:aiﬁly two tyves of paddy cultivation, namely, Ahu and
i!ﬁalipaééy are grown. Ahu paddy is sown in the ménths

. of February-April and harvested in the month of Mey-June.

| Halipaddy is sown in the month of June-July and

.~ harvested in the month of November-December. Thus through-
 out the year the field remains under paddy cultivation.
.jﬁany of the aquatic and marshy weeds svecially belonging
;fto Cyperaceane, Foaceae and Erioaaulaéaée,\are reported Eg

- from these fields. At this stage quite a large number of
jﬁther dicotyledonous weeds make their apvearance and thus
'lreéuea the soil fertility. But around Nongpoh, only one

" type of paddy is cultivated. It is sown in the month of

May-June and hervested in November-December. For the
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ng part of the year, the land remains fallow.

E In nigher altitudes like Shillong and Upper Shillong
0 only one cultivation is done in a year. Sowing is
e from June onwards and harvested in the month of

. tober-liovenbers

= But according to recommended procedure, transplant-
ng of the seedlings should be done from the middle of
April to the beginning of May (& 1,500 m); May to June
(+ 600 m); June to first week of July (x 100 m). 'But in
pther type of cultivation where the paddy is broadcasted,
;% should ﬁe done between April to May (+ 1,500 m); Mey
1?9 June” (+ 500 m) and June to July (& 100 m).

_. 1% is observed that most of the weeds are revorted
i.n the month of Augmt-swteﬁber around Byrnihat (+ 100 m)e
;_ They do the weeding by hend pulling only when there is a
maximum growth of weeds. A variety of weeds like Setaria
;'gla‘aca, Ageratum conyzoides, Eolygonum SpD., Pasgpalum
dilatatum, Digitarie ciliaris, etc, are eamﬁenly noticed.

Approximately 30% to 40% of paddy area is still under
i jhum cultivation, which is one of the main causes of ave~-
;faga low yield. The weeds in the jhum fallows are quite
. different from those of other fields. The paddy growing

areas in the state are shown in Fig. 4.
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is the next important cereal crop of the state.
lds epproximately 11,000 tonnes. Some of the compo=
arieties like 'Vijoy' and 'Kissan' are found to grow

n medium and low 2ltitudes while in the higher alti-

dimproved varieties are found to grow better than the
‘ hybrids or composites. In many localities it is

1 28 mixed crops, which again results in low average

Maize is also cultivated as & mixed crop in the jhum
(Plates 95B, 96B)e Here the crop is normally culti=-
' d along with the potato during summer season. In lower
t1 tudes it is usually sown in the month of June-July,

es in higher altitudes sowing is done between April
A.ﬁay;

_ The weeds of maige fields are quite distinct from that
'pséd;r fields and most of the macrophytic weeds come up

. these fields. Veeding is rérely done in these crops and
t‘ e weeds appear in dense povulations. Common weeds are?

ratum conyzoides, Amaranthus spinosus, Amaranthus gratilis,

meine indica, Fagopyrum esculentum, Galinsoga  parviflora,
insoga ciliata, Oxalis gorniculsta, Ozelis corymbosa, etc.
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- ¥heat:

Wheat is a comparatively new crop in the state.
About 1,650 hectares of high yisléing wheat varieties
like ‘'Sonalika' are grown in the ;lain areas of West
@Garo Hills District. Experiments have indicated that
wheat can also be grown successfully in the higher
altitudes upto 1,200 me More areas are therefore like=-
ly to be brought under wheat cultivation in the near
future. The weed fldra here is quite similar to that
of maiza fields.

Potatos

4 Potato is the major cash crop in the high altitu-
 @imal region of the state, specially in the central
plateau of East and West Khasi Hills District (Fig. 4).
The total area of potato cultivation in the state is

: about 17,500 hectares with yraduétiaa of approximately
. 85,000 tonnes. The main drawback of the potato variety
. grown so far is that, these are highly succeptible to

| late blight diseases. Improved, blight-resistant varie-
&gties like 'y 1 ‘Jyoti) have been recommended and are
:gbtting populeériwith the farmers.

There are mainly two methods of potato cultivation:
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1. Wetland Potato Cultivation (Summer potato).
ji. Highland Potato Cultivation (Winter potato).

In the former method the crop is sown in the month
17f féb:ﬁary~ﬂarch anéyis harvested in the month of June-
ifflx after the paddy crop is harvested. In the latter
f;nathad the crop is éawn in the ﬁanth of July»éugust and
i%hnr?astad in the month of Wovember=-December. This method
v is practised in hill aiapes at higher altitudes either by
terracing or just on slopes (Plate 96A).

Many weeds like Chenopodium album, Oxalis gorymbosa,

Galinsoga parviflora, Spergula arvensis, elc., are com-

monly @ssociated with highland potato crov, whereag in the
wet-land potato cultivaetion Gnephalium luteo-album,

Drymaria cordata, Anaphalis spp., etc. are more predomie-
nent. |

Vegetables:

In many places along with potato cultivation various
other vegetable crops like cabbage, cauliflower, carrot,
} etcs, are also grown. Weeds belonging to Gali  0 2,

- Polygonum, Digitaria, etc., are very prominent in these
 fields (Plate 103B).
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or Shifting Cultivation:

\. is rather;a primitive type of agriculture, moast
mlent among the tribals in Meghalaya. This involves
ection of some forested area, cutting down and

n of the forest growth before the onset of the mon-
.i;‘!Or cultivation (Plate 95). But the tragedy here is
f»i after cultivating the area for 2-3 years and when the
yleld decresses considerably, the field is left fallow and

e tribal family favours some other forested area for this
pruposes The area of the fallow depends on theszmount of
‘j,Jd available, pressure of population, level af-fertility,
f‘piéity of regeneration of the fallow and various other
factors. This hag got a strong deleterious effect on native
i-egeﬁatiﬁn and today much of the original forest has been
_Telearad off from this area. When the field remains & fallow
:’1arge number of introduced weeds colonise the area. Thus
§ngatarig§ is one group which heas become abundant in practi-
. oally 21l areas in Meghalaya.

Almost all the crops required for livelihood are grown
in these Jhums. The mixed crovs that are grown are paddy,

maize, topioca, potato, curcubits, bananas, chillies, etc.

These jhums also support quite a large number of weeds,
many of which are utilized by tribal families for their

various needs. Hence, keeping in view the uses of weeds, in
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piaeee. tha weeding is not aons and hence &

U t growth of weeds can be ohserved in these jhums.
;n. these weeds are uprooted and burnt for

i;ie manure, since they do nat.agyly any'etherAarti-
_T fertilizerss Some of the common weeds are
serata cylindrica, Bupetorium svp., Ageratum gonyzoi=
E taria cilisris, Fagopyrum gaau&entg& Oxalisg

! Ee & g etcﬁ

Jhuminingbeing a part of the socio-religious func t-
aiea of the people, 1t has not been poseible to prevent

~ this practice effectively in the state. Added to this,
;;'nneh of the forests are owned by private individuals or
groups. An alternate suggestion to this shifting culti=
vation is Terrscing on hills (Plate 964). Terracing the
land prevents soil erosion and loss: vaseil fartilitf.
 ghifting cultivation cannot be checked unless the farmers

are instructed and made to understand the evil effectis

of jhnﬁﬁng.

(1i) Agquaculture (Fish farming)s

Next in importance to agriculture in Meghalaya comes
the fish farming. These fish farms also support quite a
large number of aquatic weeds. Hence, the present study

has been extended to weeds of fishery tanks or ponds also.
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re are about 1,133 ponds throughout Meghalayas
rivate and government owned which offer excel-
resources of both indigenous and exotic fishes

Department, Government of Meghalaya).

. The state department has twelve recognized fishery
of considerable area which are shown in the accom-
ng mep (Fig. 5). They are: Shillong (Fish Dale),
rapani (Mawpun), Nayabunglow (Umsning), Kyrdemkulai of

asi Hills district; Larhlaboh, DsC. Court (Jowei),
idlaskein of Jaintia Hills distiiet, and Dala, Gangdubi,
grisiring, Simeangiri and Tasek of Garyp Hills district.

7 The private owned ponds are usually small in size,
'grtly perennial but a few are of seasonal nature. The
féw ce of water is mostly from rain, rivers, streams,
gation canals, spring, etc. Usuzlly in winter, the
‘water level is at the minimum due to heavy seepage as well
?&a evaporation. As regards the seasonal ponds they get
‘filled up in the middle of May when the mongsoon starts and
i*»tain the water till December-January. Accordingly, there

‘is a marked seasonality in the agquatic weed flora.
Reservoir Fighery:

The state 2t present has about five reservoirs and

J;fvn more flexible sausage dams and many more on the way of
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m of various nydrerelectric projects. They are the
fé,rveir, Kyrdemkulai reservoir, Umtham reservoir,
eservoir, HMyntdu reservoir, But none of these are
t,’axifiaally for fishery development programmes.
‘ ,paai reservoir has about 400 hectares of water and
rove suitable for fishery developmente

;*rvwater area used for pisciculture at prﬁsent are

s of the ponds, lakes and reservoirse. The state of
leye is estimated to have about 105.7 hectares or more
ulturable water, of which the water used at present for
1culture is estimated to be about 67.7 hectares. But
fi:s only sbout 6.7 hectares are under proper management.
s constitutes nearly 6-7% of the available water. The
ning 9.9 hectares is not ~properly utilized for pisci-

$ure.

In general the following species of fishes are cultured

various regions of Meghalaya. These are as follows:

Accpossocheilus hexagenolepis
. Lebeo rohite

. Labeo pangusis

- Lebeo calbasu

i Cirrhinua mrigala

gatla catla

~ Channa punctatus

; Cyprinus carpio
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jopharyngodon idella
J:.';.;;;,‘;* 2t 1&3%}% 8 m@litrix, etce.

ponds while supporting a large number of Aquatic
able 5), also support a good Planktonic growﬁh which
€ staple food for fishes. These speaiéa belong to
f:;ﬁeg. Pandorina, Cosmarium, Pediastrum, Closterium,
s Pinnularia, Oscillatoria, Spirogyre, Zygnema, etc.

planktonic flora is noticed in waters where it is



