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FOREWORD

Weeds are defined as plants growing where they are not wanted. With
the intensive culture of crop plants, where maximum yield is the sole crite-
rion; weeds have been found to be one of the important causes of reduction
in yield. The study of weeds—their identity, habitat, morphology and
life history; have assumed great importance recently, especially so in
India. In Kashmir their importance is all the more greater, since local
economy is practically dependent upon the crops grown in limited summer
scason,

The book is practically the first definitive work on the subject and is
specially indispensable for the Kashmir region. Author has done a marvellous
work by presenting a weed flora of agricultural crops in and around the
valley. The Valley of Kashmir which is endowed with great scenic beauty,
is also known since ancient times for specialised crops, i.e., saffron and
vegetables grown on floating islands.

The book contains critical taxonomic treatment of 401 weed species
belonging to 251 genera distributed over 56 families of Angiosperms. It is
represented by 223 natives and 178 introduced species. Proper keys for
identification and important phenological data has been provided. There
are a number of new records for Kashmir and some for the country as a
whole. Illustrations of 100 common weed species, made by the author
himself, are also provided.

Tt is hoped that the book will be wuseful to the students of botany,
amateur collectors and agriculturists.

Prof. C.K. ATAL

DIRECTOR,
SRINAGAR, Regional Research Laboratory,
June 14, 1985, Canal Road,

JAMMU-TAWI 180 001—India
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INTRODUCTION

DEFINITION AND CHARACTERISTICS OF A
WEED

A weed in general is a “plant out of place”
and may have many definitions such as an
unwanted plant; an unsightly. useless or harm-
ful plant; any plant growing in the cultivated
fields to the injury of the crop or desired vege-
tation; plant growth that gives an unfavourable
appearance to an area etc. (Jaques 1959). For
the purpose of this study a ‘'weed™ is taken
in ils widest sense, which ccmprises all the
definitions given above.

The most important properties that enable
the plants to occur as weeds in different
habitats are :

1. Capability to thrive under adverse condi-
tions as well as those favourable for crop.

2. Capacity to produce new plants vegeta-
tively if seed production is prevented by
mechanical means.

3. Some weeds produce toxic substances,
stiff hairs, spines, thorns etc. which protect
them.

4. Most weeds have the capacity to produce
enormous quantity of seeds which help in
their spread and distribution over large
areas.

5. Seeds of some weed species remain dor-
mant for as many as 20-40 years. Accord-
ing to Muenscher. (1955) seeds of Chenopo-
dium album and  Portulaca  oleracea
germinated after having been buried for

20-40 years; those of Plantago lanceolata
germinated after 10 years.

6. Seeds of weed species mature even after
removal from the fields soon after fertiliza-
tion of flowers. Weeds belonging to the
family Compositae often exhibit this
character.

7. Seeds of most weeds are provided with
special structures [for dispersal. Weeds
belonging to family Compositae produce
silky hairs at the apices of the achenes
which help in dissemination; some seeds
are sticky and others are provided with
spines, hooks and other structures so that
these get stuck to the animals and birds
who carry these to long distances.

8. Life cycles of weeds coincide with the crop,
thereby ensuring the mixture of crop grain
and weed seed during the harvest, Echino-
chloa crus-galli is a common weed of rice
fields of Kashmir exhibiting this feature.

ORIGIN OF WEEDS

Man made and man-managed vegetation
offer special opportunities for weed invasion
since :

1. Crops are seldom grown in areas to which
they are native and are seldom cultivated
in the natural stats:. Consequently they
are inferior to the natural vegetation of an
area in terms of competition. The invasion
of crops by weed is, therefore, simply the
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process of replacement of a less competi-
tive plant by a more efficiently adapted
one—a feature of plant succession.

Crops are usually sown in rows, since it is
easier to design equipment for sowing or
planting in this way and for further cultural
operations. A consequence of this is that
‘gaps between tHeé rows. in the early stages
of crop groWth, are available for coloni-
zation of otHer species.

Crops .are usually grown in pure stands
beeéus,é they are then easier to sow, culti-
vate, fertilize, harvest and to ensure higher
yields. A single species, however, seldom
fully exploits a habitat. A crop may fail
to exploit the light falling on the area in
spring and early summer because its leaf
area in spring and early summer develops
slowly, it may fail to exploit the whole
growing season as it may have an innately
short growing cycle; it may fail to utilize
the available water or nutrient supply
through the distribution of its root system.
Other species or “Weeds”’ may successfully
exploit these'wasted resources in the habi-
tat. v 'y

A large percentage of weeds are not native

plants. In this study we find that many
European plants thrive as weeds in
Kashmir.

It is widely held by laymen and professio-
nals alike that weeds, unlike other plants
are capable of growing practically every
where; if certain weeds do not occurina
specific region, state or country, it is be-
cause they have not been introduced there.
Some weeds are indeed so tolerant of
varying climatic and local ecological condi-
tions as to lend considerable credulence
to this belief.

Weeds may be absent from limited areas
e.g., specific farms, either because : (i) they
have not been yet introduced or have been
successfully eradicated; or (ii) because they are
not adapted to grow there.

Regions of the world which have similar
climates and in which similar crops are grown,
usually possess many weed kinds in common.

DISTRIBUTION OF WEEDS

Of the various agents by which plants are
disseminated, man, wind, water and animals
play an important role (Ridley, 1930). The
ways by which weeds are disseminated are :

1. Dissemination as ornamentals

Some plants brought as ornamentals have
a tendency to escape as weeds e.g., Del-
phinium incanum, Linaria dalmatica, oeno-
thera drummondi. Bellis perennis etc.

2. Dissemination through impurities in crop seeds

The seeds of some weeds are about the
same size, shape and weight as some crop
seeds and are therefore planted along with
the crop.

3. Dissemination through agricultoral implements &
manures

Perennial weeds tend to make appearance
before the crop has started growth and
during ploughing the perennating organs
of these weeds are cut into pieces or car-
ried to long distances in the fields.

4. Dissemination through hay and feed stuffs

Animal feed carry weed seeds along with
the grain and hay etc. as impurity and are
caten. These are passed through the ali-
mentary canal as such and excreted at
different places where they germinate to
produce new plants.
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5. Dissemination through wind

Many weed seeds produce hairs, wings and
other appendages which render them light
to be carried easily by wind.

6. Dissemination through water

Seeds arc carried by water to long distan-
ces. Such seeds are frequently washed into
streams by surface run-off during heavy
rains. Irrigation is major disseminating
agent as it carries weed seeds from differ-
ent areas into the fields.

7. Dissemination through animals

Animals are one of the best weed dissemi-
nating agents as they wander from place
to place. Many weeds produce seeds which
are sticky and provided with certain hook
like appendages by which they are carried
about by clinging to wool or fur of larger
animals, Rodents and ants also help in
seed dissemination. Medicago lupulina and
M. minima are common weeds of lawns,
grasslands, meadows, which produce such
sceds. Many birds eat certain fruits and
seeds which pass through the digestive
tracts remaining viable because of thier
hard covering and are excreted out.
WEEDS AND THE ORIGIN OF CROPS
Certain authors opine that an efficient and
well adapted weed may find itself taken up
and turned into a crop (Harper, 1939). This
is generally accepted as the mode of origin of
oats and rve, The last meal of the iron age
man whose body was found in a bog at
Tollund, Denmark is supposed to have con-
sisted largely of a mixture of barley, Commelina
linicola and Polygonum lapathifolium. Other
archaeological evidence of deliberate collec-
tion for food is available for Spergula arvensis.
Chenopodium  album, Polygonum and Bromus
spp.  Other weeds which have been gathered

included species of Srellaria and Gualeopsis
(Harper, 1959).

In this connection, it would appear reason-
able that our crops themselves, are in fact,
the cultivated, and enormously improved
descendents of the ruderals, which colonized
the rubbish heaps ot primitive man. <If our
crops are cultivated ruderals, then in a very
real sense the history of weed is the history of
man” (Harper, 1959).

GEOGRAPHY OF THE AREA

The State of Jammu and Kashmir, mostly
a mountainous area of 2,22,870 sq km,
occupies a central position in the continent of
Asia and is located in the north-western
corner of India between 32°16' to 37°0' North
latitude and 73°26° to 80°30" East longitude.
The present study covers the Valley of Kash-
mir which includes the district of Srinagar
completely and some adjoining areas of Bara-
mulla and Anantnaga districts, Srinagar is_
the summer capital of the state and lies at
1676 m above sea level.

Bioclimate

The Kashmir Valley falls in the temperate
zone and has a marked variation in tempera-

ture and precipitation. Summer rains

are
uncertain because of mountainous barriers.
The average annual precipitation is about

66 cm. The maximum rainfall is received in
the months of March and April and at times
in May. The relative humidity in the morning
hours varies between 78 per cent and 90 per
cent while in the evening hours it varies
between 46 percent and 78 per cent. The
maximum temperature seldom touches 37°C
while the minimum temperature does not [fall
below -7°C and occasionally, however, it may
go down even below -12°C. The first snowfall
usually occurs in the last week of December.



Weed flora of Kashmir Valley

Soils

According to Butt (1966) the temperate
zone of Kashmir consists of 4 basic soil
types :

i. Lower Belt,

ii. Karewas,

iii. Lower Belt Kandi and

iv. Forest Belt Kandi.

The area under present study mostly falls
in the Lower Belr and Karewas.

i. Lower Belr : In this area there is good
accumulation of organic matter and nitrogen
and soils are mostly of sandy or silty clay
loam type. Organic matter content ranges
from 34,000 lbs to 60,000 lbs and nitrogen
content ranges from 2,000 to 5,000 lbs. per
acre. Both the “total” as well as ““available”’
content of nitrogen is very high and the
quantity of phosphorus is good enough to
meet field crop requirements. The average
pH ranges from 5.4to 6.7 (Butt, 1966). The
high contents of organic matter in these soils
is attributable to the huge additions of plant
residues through crop stubbles, natural vege-
tation and animal excretory products. This
area is under the cultivation of cereal crops
like rice, wheat and maize: vegetable crops
and fruit crops.

ii. Karewas : According to Wadia, Pleis-
tocene or post-pliocene ice age deposits of
fluviable, lacustrine or glacial nature have
spread over many parts of Kashmir, to which
the local name ““Karewa’ has been given. The
Karewa chiefly consists of loam or loamy clay
with faint stratification.

Here the organic matter content ranges
from 8.000 to 36,000 Ibs and nitrogen content
from 400 to 2,000 lbs per acre (Butt, 1966).
In spite of good “total’’ phosphate content the
vyvailable” phosphorus is poor. The pH

ranges from 5.7 to 7.5.
tion is poor.

The natural vegeta-
Besides wheat, pulses, and oil
bearing crops such as moog, gram, lin-seed
etc,; saffron is also cultivated in these soils.

ili. Kandi: The Kandi soil is a local ver-
sion for gravelly soil which may have recently
originated from hilly areas and is suited for
maize cultivation.

Crops

The total area under different cropsin

Kashmir is tabulated in Table 1.

TABLE 1.
*Total area sown under different crops in Kashmir.

Area under cultivation

Crop Area sown (in 100 hectares)
Rice 162
Wheat B
Maize 102
Pulses & Millets 24
Fruits & vegetables K
Oil seeds 24
Condiments & spices 1
Other non-food crops 4
352

*Data rom Digest of Statistics (1975-76), J & K Govt.

i. Cereal crops : The main cereal crops of
Kashmir are wheat, rice and maize. Wheat is
sown in November to December and remains
under snow during winter and is harvested in
May to June. Rice and maize are sown in
May and harvested by September to October.

ii. Vegetable crops : Vegetables cover a
considerable area of cultivation in Kashmir
with certain fields meant exclusively for them.
At times vegetables are grown in orchards and
frequently on floating islands in the lakes of
Kashmir. The common vegetables are : *Hakh
Sag' (Brassica oleracea var. sagi), Karam
(Brassica oleracea var. karmi). carrot, turnip,
cabbage, cauliffower, raddish, chillies, tomato,
brinjal, potato, onion etc. The vegetables are
also grown on floating strips of land in lakes.
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iii.  Fruit crops : Kashmir Valley is notable
for its orchards. Fruit trees are perennial and
offer opportunities for weed invasion because
of considerable space left between them. The
main fruits of Kashmir are apples, pears, apri-
cots, almonds, walnuts, peaches, cherries,
grapes, loquat, pomegranates, etc.

iv. Saffron : Saffron is a specialized crop
and is sown mostly in the Pampore arca. The
fields for saflron cultivation ure exclusively
meant for growing this crop. Bulbs are sown
in August or Seplemter ard flowering occurs
in October (often synchronous) of the
following year. Once sown 2-3 crops are taken
from the same plant. Saffron of commerce is

the trifid style of the flower.

v. Grasses and forage crops : Cattle feed
is mostly derived from straws of cereals and
from plant residues of pulse crops and other
legumes. Even for providing fresh leafy
fodder, grasses such as Cynodon dactyion, Poa
Bothriochloa  ischaemum, Hordeum
murinum, Lolium temulentum, Bromus inermis
and others are allowed to grow in areas which
form grazing grounds.

annua,

Some forage legumes
like Medicago sativa. Trifolium pratense etc.
are cultivated at certain places.

OBJECTIVES OF THE PRESENT STUDY

Crop plants along with the associated
weeds represent a typical plant community,
the study of which has attractad the attention
of taxonomists as well as ecologists. Taxono-
mists gencrally their observations
mainly to the species content of weed infesta-
tions in the crop fields. FEcologists on the
other hand enquire into th2 botanical compo-
sition and distribution  pattern of weeds.
Further, weeds b:ing onc of the most impor-
tant pests lowering agricultural production,

restrict

their control is recognised as a major problem
in the forum of Agriculture or land develop-
ment programme., In Kashmir no attempt has
been made yet to study the weed problem.
The extent of damage caused by weeds
depends upon the nature of weeds, their
strength, the association with the crops and
other biotic and edaphic characters Joshi
(1973) in the 4th Conference of Asian Pacific
Weed Science Society held in New Zealand
rcad an article ‘Some problems and progress
of weed control in India—1948-72" reviewing
the losses caused by different weeds and State-
wise-coverage/target of weed control during
1969-74. One of the objectives of the coordi-
nated weed control scheme is to investigate
the weed Rora of the various regions.

Early attempts in controlling weeds were
mainly mechanical; use of chemicals was
introduced towards the end of the last century.
Before taking any step to control weeds,
especially by means of chemicals, a thorough
knowledge about their taxonomy, morphology
and life history must be sought because of
selective and differential behaviour of herbi-
cides. Survey of weed flora associated with
different crops, wasteiands, orchards, play-
grounds and other places covers an integral
part of the programme on weed research. The
present study includes a critical taxonomic
treatment of all kinds of weed species and
data regarding their seed output, mode of dis-
semination, germination, viability flowering
and fruiting, habitat conditions, root system,
distributional pattern etc. This work, it is
hoped, will also be of considerable help to
workers on the regional flora of the country.
As the flora of Kashmir is yet to be compiled,
the present work will certainly contribute
towards the compilation of such a floristic
work.
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REVIEW OF LITERATURE ON WEEDS OF
INDIA

Unfortunately ‘weeds’ have for many years
been regarded as slightly improper material
for study and almost all aspects of their
biology except those closely related to control
measures have been badly neglected. Recen-
tly, however, studies on all aspects of weed
biology have gaiaed momentum. Indian work
on the ecology of ruderals and crop area
weeds finds a general extensive coverage in
such reviews as ‘Thirty years of Ecological
Research’ (Misra, 1967); Contribution to
Botany by Prof. R. Misra’ (Pandeya, 1967) and
‘A decade of plant Ecological Research at
Benaras Hindu University’ (Singh & Singh,
’67). A detailed list on *Weeds of Agricultural
Importance of India’ was published by Joshi
and Singh, 1965.

Earlier publications on the weed flora are
mostly in the form of manuals and handbooks
(Kenoyer, 1924; Thadulingam and Narayan,
1932; Luthra, 1938; Singh and Mittal, 1941
and Thakur, 1954). In 1952, 13 weed control
schemes on co-ordinated basis were sanctioned
by Indian Council of Agricultural Research.
The work has started in Tamil Nadu and Bose
Research Institute, Calcutta and subsequently
in other states of India. The main objective
of the co-ordinated weed control scheme was
to investigate the weed flora of the regions.

Reports are available on the eco'ogical
survey of paddy fields (rom sevoral parts of
the country (Misra and Mhanty, 1962; Dutta
and Maiti, 1963; Pandey and Shah, 1964;
Shanker, 1965, 1956). In general these reports
provide the information on number of weeds,
the families to which they belong and the
flowaring periods. Some of the workers
(Pandey and Shah /c. and Shankar /.c.) have

describzd the temporol changes in the habitat
conditions of the paddy fields and concom.
mittant changes in the weed flora. Cyperaceae
holds the largest share of the weed infestation

in the paddy fields, closely followed by
Gramine ae,

Weed fiora of the rabicrops has been re-
ported by several workers (Singh, 1961;
Tripathi, 1963, 64 and Shanker, 1970). Some
of the workers have reported weeds of both
Kharif and Rabi seasons (Edwards, el al 1663;
Bajpai and Verma, 1964; Mehra and Singh,
1969 and Farode, 1969). The weed flora of
research farms growing medicinal plants has
also been tackled by some workers (Misra
and Chaudhari, 1973). Others (Tripathi /..
and Shanker, l¢.) reporting on ecological
surveys of weeds of rabi crops have categori-
sed preponderance of weeds into such classes
as abundant, frequent, occasional and rare.
A series of articles have been published on
common weeds of south Indian Tea fields
(Haridas and Venkataramani, 1972; Haridas
and Sharma, 1971, 1973).

ECONOMIC IMPORTANCE OF WEEDS

In 1930 report of Agricultural Services
Department Committee, U.S. Chamber of
Commerce, the estimated losses due to differ-
ent groups are as follows :
1. Diseases of livestock (not

including deaths

poisonous plants).
2. Plant disease (10 leading

crops and forests trees).

from
... $250,000,000

...§1,190,000,000
3. Insect pests of plants and

animals. «$1,125,000,000
4., Weeds .. $3,000,000,000

Shaw (1964) pointed out that the annual
national loss in agricultural production due to
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weeds and their cost of control exceeds 4.5
billion dollars in U.S.A.

In India, we feel that the weeds are respon-
sible for significant loss of agricultural and
horticultural produce. Luthra (1938) estimated
that there may be reduction of 30 percent in
the crop yield due to weeds.
reviewed that wild rice reduced the yield of
paddy from 50-60 per cent in Himachal Pradesh
& Madhya Pradesh. Asana (1951) reporled that
unchecked weed growth in a wheat field took
up as much as 17 lbs of Nitrogen from an
acre of land reducing the yields by nearly 2
quintals i.e.410 Ibs, to an acre. According
to Joshi (1973) it is observed that losses caused
by weeds could in some cases be as high as
70-80 per cent. Even if we take the loss to be 10
per cent (almost conservative estimate) of the
total agricultural produce, the amount for this
country would come to Rs. 4,200/- million for
principal cereals, pulses. oil seeds, cotton,
sugarcane and chillies. According to a recent
announcement of Dr. S.R. Barooah, Fertilizer
Commissioner of India, it is estimated that
weeds eat away 30 to 40 per cent of the plant
nutrient applied to crops. He said that 66,000
tonnes of nutrients would be saved every year
if the weed control programme could be taken
seriously. It is, therefore, necessary to make
a detailed survey of weeds before any physio-
ecological approach towards their elimination
is made.

MATERIALS AND METHODS

This work is based on field collections
made from 1968-1972 over a period of 4 yeers.
Almost every field in the locality was visited
frequently and the specimens collected were
pressed in the laboratory after a careful exami-
nation of the different parts. Notes regarding
root systems, average seed out-put, germina-
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tion, flower colour etc. were entered in the
field books. Collectioris were provisionally
identified with'the help of relevant floristic
Illustrations were drawn from the
living specimens.

works.

Work in the Herbaria

All collections were compared with authen-
tic specimens at several recognised herbaria
of the country such as Forest Research Insti-
tute, Dehra Dun (DD); Botanical Survey of
India, Northern Circle, Dehra Dun (BSD);
Central National Herbariuw Sibpur, Howrah
(CAL); provisional identifications were con-
firmed by matching the specimens with
authentic collections. The specimens of which
the identity seemed doubtful were submitted
for favour of confirmation to well known
authorities in India and abroad whose help
has been acknowledged at relevant places.
Nowmsenclature

The families have been grouped together
in accordance with Bentham and Hooker’s
Classification.

Every affort has been made to settle the
legitimate name for eacn species. Important
references have been cited. Relevant synonyms
have been appended wherever necessary.

Keys

Convenient keys to the genera and species
are given. These keys have been designed to
help the reader to place the genus or the
species to which the plant belongs. They
have been made as simple as possible, often
adapted from existing floras. Genera under
a tamily and the species within a genus are
treated in the same sequence, as they appear
in respective keys in the body of this work.
Description and field data

Weed species have been described from
materials collected and from field observa-
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tions. The descriptions have been checked
with authentic floristic works. Habitat charac-
ters and observations on the root systems
make an original contribution to our existing
knowledge. The period ot flowering, type of
seed dissemination and preliminary data regar-
ding viability of seeds, average seed out-put
and germination, form an important contribu-
tion so far asthis weed study is concerned.
Various weeds act as indicator plants and
throw considerable light on the nature of
habitat and some soil factors,
Local names and uses

Generally local names have a limited
advantage in identifications of the plants as
the same plant may be called by different
names in different areas of the same district;
or a number of plant species may be called by

the same name. A scientific name which is
internationally accepted carries more impor-
tance. Even so local names have a definite
limited utility so they are iucluded wherever
known and found feasible to record.

INlustrations

As illustrations form an important part in
the ready identification of a species, it was
felt that at least those weed species which are
not illustrated in any of the readily available
works, should be illustrated. From a purely
Botanical point of view, there is no doubt,
that nothing else can replace a good line
diagram for conveying precise details, as
structure of flower, fruits etc. for correct
identification. One hundred weed species have
been illustrated in the present work. All
illustrations are prepared by the author.
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Note —

ABBREVIATIONS

Some of the references commonly cited in the text have been
abbrevialed for the sake of convenience. These are :

Blatter, E. Beautiful Flowers of Kashmir. Vols. 1-2, 1928-1929.
Bulletin of the Botanical Survey of India.

Bor, N.L. The Grasses of Burma, Ceylon, India and Pakistan
(excluding Bambusae). 1960.

Collett, H. Flora Simlensis. 1902,

Central National Herbarium, Sibpur, Howrah.

Darlington, C.D & Wylie, A.P. Chromosome Atlas of Flower-
ing Plants. 1955.

Herbarium of Forest Research Institute, Dehradun.

Hooker, J.D. er al. Flora of British India. Vols. 1-7. 1872-97.
Kitamura, S. Flora of Afghanistan. Res. Kyoto Univ. Sci.
Exped. 2 : 1-486, 1960.

Polunin, G. Flowers of Europe. Oxford University Press.
London. 1969.

Records of the Botanical Survey of India.

Stewart R.R. An annotated catalogue of the vascular plants
of West Pakistan and Kashmir, In E. Nasir & S.I. Alj,
Flora of Pakistan, 1972,

Voucher specimens cited in the text collected by author (Kaul)
have been deposited in Blatter Herbarium, Bombay (BLAT)

and Regional Research Laboratory Herbarium, Srinagar,
Kashmir.






RANUNCULACEAE

ANGIOSPERMS

DICOTYLEDONS

RANUNCULACEAE

Key to the genera

1, Flowers spurred, fruit a follicle Delphinium
1. Flowers not spurred, fruit an achene :
2. Flowers small, or large and showy, of variable colours :
3, Terrestrial plants, flowers large and showy :
4. Rootstock woody or tuberous, leaves segmented, segments orbicular Anemone
4. Rootstock never woody, leaves segmented, segments filiform Adonis
3. Agquatic plants, flowers small and white Batrachiom
2. Flowers generally showy. always yellow :
5. Leaves radical and cauline. segmented. flowers leaf opposed or panicled Ranunculus
5. Leaves all radical, segmented. flowers solitary on woolly scapcs Ceratocephalus

DELPHINIUM Linnacus
Key to the species

Spur cylindric or inflated; follicles 3,
hairy roylei
Spur subulate; follicles 3, inflated

denudatum

Delphinium roylei Munz in J. Arn. Arb. 48 : 292,
1977; Stewart 267. D. incanum Royle Illus.
Bot. Him. 55, 1835 non E.D.; Clarke 1812;
FBI 1 : 25; Blatter 1 : 21; Cov. Wild Fls.
Kashmir 3 ; 11, pl. 6, 1929; Rao in RBSI
18(2) : 13, 1960. (Fig. 1)
Annual herbs. Stem 15-50 cm. erect,

branched or unbranched, lealy, hoary. Radical

leaves palmately segmented, 3-5.5 cm diam;
pctiolate; petiole up to (.5 cm., downy: seg-
ments sub-pinnatifid and linear; soon falling
off. Cauline leaves similar 1.5-2.5cm diam,
subscssile to sessile; generally upper ones
sessile, alternate, 3-partite, segments multifid,

linear, glabrous or slightly tomentose. Race-
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mes 3.6-15 cm
dense flowered.

long, simple, terminal and
Bracts 0.5-2cm long, leafy
segments linear: bracteoles 2, up to 3 mm long
linear, hoary, opposite or alternate. Flowers
2-3 cm long, deep blue, pedicellate; pedicel
1-1.8 ¢cm long, tomentose. Sepals 5, bluish
smaller than the spur, slightly hairy outside
spur up to | cm long, cylindrical or inflated.
Petals smaller, deep blue. Stamens many
generally 10-15, filaments with flattened bases
tapering upwards, anthers small, somewhat
globular. Ovaries generally 3, elongated and
beaked ovules small, many. Follicles 3,
tomentose. Seeds upto2 mm diam: many,
slightly triangular, brown with wrinkled seed

coal.
Germination : March-April,
Fl. & Fr. : May-Aug,
Dissemination : The seeds are light, easy to

be carried by wind. This is probably an escape
from cultivation,
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Habitat : A very rare weed found in wheat
and linseed fields, on open and drier situa-
tions. Fertile soil indicators,

Geographical distribution : Temperate Hima-
laya; Kashmir to Kumaon.

Specimen examined : Gammie s.n. (25-7-1891)
Kangan, Kashmir (DD); Keshavanand 25889
(14-8-1907) Kashmir (DD); Kaul 215A
(22-6-1970) Hyderpora wheat fields.

Delphbinium denudatum Wallich ex Hook. f. &
Thoms. FIl. Ind. 49, 1855; FBJ 1 :25;
Collett 12-13; Blatter 1:22; Cov. Wild.
Fls. Kashmir 3: 13, 1929; Rao in BOBSI
2 : 394, 1960; Stewart 266,

Annual herbs, Stem 30-55 cm erect
branched, rarely unbranched woody below,
leafy, hoary towards the apices of the bran-
ches. Radical leaves palmately segmented,
9-16 cm, petiole up to 0.5 cm long, slightly
hairy segments linear, entire, sub-pinnatifid,
glabrous or hairy (young growth densely
hairy). Cauline leaves similar to radical ones,
shortly stalked, 5-9 partite, alternate, glab-
rous or slightly hairy. Bracts linear, 2-3
partite, bracteoles 2, densely hairy. Flowers
2-3.5cm long, pale to deep blue, in lax much
branched racemes Sepals pale blus; pube-
scent outside, anterior petals 2-fid, spur up to
2.5 cm long, somewhat subulate, hairy on
both sides. Stamens many, filaments slender,
anthers globular. Ovary 3-celled, free, slightly
pubescent when young. Folliclzs 3, inflated.
Seeds many, brown with a wrinkled seed coat.

Germination : Early March (Spring).

Fl. & Fr.: May-July.

Dissemination : Wind is
disseminating agent.

the main seed
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Habitat : The species is found in orchards
and some vegetable gardens.

It prefers to grow in loose, aerated, fertile
and nitrogenous soils.

Geographical distribution : West temperate
Himalaya : From Kashmir to Kumaon,

Specimens  examined : Gammie  s.n.
(10-5-1891) Srinagar (DDY); Kaul 159 (26-4-1970)
Shalteng, Srinagar orchards.

Chromosome 2n=16 (Kaul &
Gohil 1973).
ANEMONE Linnaeus
Anemone biflora DC. Syst. 1 : 201, 1818; FBI
1 : 17; Bamber in Plants of Punjab, 453,
1916; Blatter 1 : 5-6; Kitamura in FIl.

Aflghanistan 119, 1960; Stewart 260. (Fig. 2)

report :

Perennial herbs with flowering stem up to
20 cm and a tuberous rootstock 1.5-2.5 cm
diam. Scape slender and glabrous, sometimes
slightly hairy towards the flower. Leaves
directly arising from the rootstock, petiolate;
petiole 2.5-10.0 c¢cm long, slender and glab-
rous; 3 fid lobes suborbicular or broadly
cuneate, generally 1-3 partite, glabrous.
Involucral leaves (leaves on the scape) sessile,
lobed to the middle or even base, similar in
shape to the radical ones. Flowers 2-3.5 cm
diam white with a pinkish tinge, showy.
Sepais 4-9, lobes broader in the middle and
tapering towards both ends. Petals 0; stamens
many, anthers as well as filaments are reddish,
anthers basifixed, longer than the filaments.
Achenes up to 3 mm diam with a curved style.
all over hairy, embedded in dense wool
especially at maturity.

Germination : The bulbs start sprouting
soon after the winter is over and snow melts
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from the soil surface in late February or early
March.

Fl. & Fr. : End of March-April.

Dissemination . The seeds are produced in
large numbers and because of woolly structures
covering it are easily carried by wind; but
these are not viable and do not germinate.
The plant reproduces vegetatively and bulbs
are mostly carried with the soil from one place
to another, during ploughing or other field
operations.

Habitar . 1t grows on slopes, mounds and
fallow fields. Indicators of compact gravelly
soils.

Gceographical distribution : Iran, Turkestan,
Afghanistan and India : Kashmir,

1136
116

Specimens cxamined Keshvanand
(3-4-1909) Baramulla (DD);  Kaul
(12-3-1970) Sanat Nagar orchards.

2n=16 (Kaul &

Chromosome report .
Gohil 1973).

ADONIS Linnacus

Adonis aestivalis Linn.. Sp. PlL. 771, 1762:
FBI 1:15;. Collett &: Blatter 1 12;
Stewart 260. (Fig. 3)

Annual herbs. Stems up to 45 cm ercct,
unbranched or slightly branched towards the
apices, hairy, hairs spreading, quite apart.
Leaves alternate, many segmented with linear,
filiform and generally gplabrous scgments,
3-8 cm. long; lowar petiofate; petiole some-
what hairy. Flowers bracteate,
1.5-4.0 cm diam., showy,
Petals 5-10, oblong.
monly reddish
pink with

bracts leafy;
solitary terminal.
variously coloured com-
or purplish, sometimes faint

a dark scarlet cye at the base.
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Stamens many with dark anthers. Achencs
2-4 mm diam. slightly longer than broad,
arranged on a flat  receptacle,
beaked: beak slightly decurved, glandular,
oblong with a deppression just below the
beak, angular.

somewhat

Germination : March (early spring).

Dissemination . The seeds are somewhat
heavy and are mostly disseminated through
animals ar.d also ploughing implements.

Habitar : A common spring weed of
orchards. wheat fields, pea fields, linseed fields
and some grasslands. Generally found on
fertile, moist alluvial soils. Loam indicator.

Geographical distribution : Europe, Medi-
terranean region, Central Asia, Iran, Afghani-
stan, Western Himalaya : from Kashmir to
Kumaon, Hazara & Peshawar.

Specimens  examined : Keshavanand 27065
(3-6-1908) Dobgah, Srinagar (DD): Kaul RRL
5940 (12-3-1969) Habak orchards.

BATKACHIUM S.F. Gray

Batrachium trichopayllum (Chaix) Bosch. Prod.
Bot. 7, 1850; Kitamura 122.

Ranmunculus trichophyllus Chaix in Vill Hist.

Pl. Dauph. 1 : 335, 1786; Stewart 273,

R. aquaralis L. var. trichophyllum Baker ex
Hook. f. & Thoms. in Hook. f., FBI 1 : 16,
1872.

trailing stem,
and

Annual herbs
rooting at nodes.
filiform large segments: stipules membranous,
slightly tobular. Fruit a globular head of
achenes, up to 5 mm. diam. Achenes up to

with long
Leaves with linear
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0.3-0.5 mm diam., oblong with a rounded
apex and small beak, minutely hairy, hairs
white,

Germination ; April - May.
germinate under water.

Fl. & Fr.: June - July.

Dissemination : The flowers come out of the
surface of water for pollination and produce
seeds which after maturity fall into water.
The water acts as main disseminating agent.

Habitat : A common weed growing in
shallow water, streams. ditches and paddy
fields. The weed is submerged in the water
and only flowers come out of surface of water,
It possesses a gregarious habit.

The seeds

Indicator of muddy or damp soils,

Root system : The roots are thoroughly
branched which bind the plants in the muddy
soils and do not allow these to be carried
along with the running water.

Geographical  distribution Himalaya,
Europe, Siberia, Afghanistan, North America.

Specimens examined : Kaul RRL 16027
(29-5-1971) Awantipore, paddy fields.

Remarks : 1 have followed Kitamura (1960)

in considering Batrachium as a distinct genus.

Chromosome report : 2n= 32 (Love & L.ove
vide Taxon 14(6) : 196, 1965).

RANUNCULUS Linnaeus

Key to the species

1. Perennial herbs, achenes smooth with short beaks :

2. Terrestrial or semi-aquatic herbs with erect or decumbent stems :

3. Semi-aquatic herbs.

4, Leaves 3-fid segments oblanceolate;
3. Terrestrial herbs.

2. Terrestrial herbs with erect stems :

5. Leaves with 3 leaflets, each leaflet petiolate

5. Leaves simple. deeply 3-segmented

1. Perennial tufted small herbs, achencs tubercled.

1. Annual herbs, achenes echinate or tubercied :
6. Achenes echinate, not margined

6. Achenes tubercled or smooth, margined

Ranunculus lingua L., Sp. Pl. 549, 1753; FBI 1 :

16; Blatter 1 : 13, pl. 2. t. 5.

Perennial herbs with a thick creeping
rootstook which is about 45cm long. Stem
50cm - 12 cm. erect, fistular, light green,
glabrous. The lower lcaves are tongue shaped

Steam decubent; fruit a globose head of any achenes

Stem erect; (ruit a globular or elongated head of many achenes :
4, Leaves simple, tongue-shaped; flowers 5 cm. diam.

lingua
flowers 1 cm. diam. sceleratus

difTusus

cantoniensis
laetus

flaccidus

arvensis

muricatus

or cordate, 12cm -20cm x 3.5 cm-~6cm,
sessile, margins entire; upper stem leaves are
lanceolate, semiamplexicaule, much smaller,
generally entire or with a few tecth. Flowers
up to 5 cm. diam., pedicellate, shining yellow
and showy, forming a small panicle. Sepals

14
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and petals 5, stamens many. Achenes broad,
flat, pitted, beak elonpated aggregated in a
globular head.

Germination : Spring (March).

Fl. & Fr. : May - August.

Dissemination : The seeds are disseminated
mainly by water.

Habitat : An occasional herb of floating
islands and marshlands associated with Typha
latifolia. Marsh indicators.

Root system : A thick but fistular stoloni-
ferous rootstock going up to 45 cm. in muddy
soil; bunches of adventitious roots arise from
the nodes.

Geographical distribution : Warm temperate
zone, Furope, N & W Asia, Himalaya.

Specimens examined : Kaul 359 (2-6-1973)
Dal Lake floating islands.

Ranunculus sceleratus L. . Sp. PL. 551, 1753; FBI
1:19; Collett 10; Blatter 1 :15; Hand..
Mazz. Acta Horti. Gotoburg 13 : 162-
1940; Kitamura in Res. Kyoto Res. Expzd.
8 193, 1966; Rao in BOBSI 2 :394, 1960;
Polunin 104; Stewart 273. (Fig. 4)

Perennial herbs. Stem 20-100 cm erect,
often stout, fleshy, somewhat fistular, branc-
hed, glabrous or slightly puberulous near the
apices of the branches. Radical leaves deeply
3-lobed, lobes segmented, deeply toothed
4.0-9.5 cm., petiole 4.5-7 ¢m, glabrous and
succulent. Cauline leaves 3-fid,
2.0-6.5 cm oblanceolate, glabrous, sessile,
Fiowers up to |l cm diam., pale yellow.
stalked; stalk 0.5-2.5 cm or more elongated
in fruit. Sepals 5, 1.5-2.5 mm diam; glab-
rous, reflexed, caducous. Petals equal in

segments

number, longer than sepals, lobes oval, spre-
ading, falling off soon. Fruit an oblong head
of many inflated, not margined, smooth, blunt
or sharp pointed, wrinkled achenes, up to
1.2cm long; each achene 2 mm diam: the
head finally becoming cylindrical, Receptacle
oblong, glabrous or slightly pilose.

Germination : April.
Fl. & Fr. : June-September.

Dissemination : The seeds are mostly disse-
minated by water.

Hubitat : As the weed reproduces both
vcgetatively and by seed, it proves to be a
difficult weed inhabiting ditches, shallow water
puddles due to rains. irrigation channels of
wheat fields etc. Marsh indicators,

Rootr system : Stoloniferous root system
going to considerable distances inside the soil.
The cut pieces give rise to new plants.

Geographical distribution : North
rate zone.

tempe-

Specimens  e¢xamined : Kaul RRL 911
20-5-1969) Ganderbal fallow fields; Kaul
RRL 16015 (18-3-1971) Hyderpora, wheat

fields.

A variable form of this species collected
from Srinagar is different in following points :
1. Annual herbs,

2. Stem up to 20 cm in height, never fistular,
3. Flowers up to 0.5 cm diam.
4

. Fruit an oblong head of several achenes,
up to 0.5 cm long.

Middle February.
Fl. & Fr.: Mid March-Mid July.

Germinatior, :

13
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Specimens examined : Kaul 132 (29-3-1970)
Chishma Shahi swamps; Kaul 180 (11-5-1970)
Hyderpora wheat fields.

Ranunculus diffusus DC., Prodr. 1 : 38, 1824;
FBL 1 : 19, pp.; Finet & Gagnep. in Bull.
Soc. Bot. Fr. 51 : 308, 1904; Rao in BOBSI
2 : 394, 1960.

Perennial prostrate herbs with a thick root-
stock from which arise long stoloniferous
roots. Stem up to 20 cm decumbent, longitu-
dinally ribbed, hairy, hairs white, spreading
and lax. Radical leaves 3.5-8 c¢cm diam.
petiolate; petiole 5-10.5 cm slightly hairy;
generally 5-partite, segments cuneate or obo-
vate, sharply toothed, middle one longest
giving the leaf an ovate outline, slightly hairy,
hairs spreading. Cauline leaves short stalked
or sessile, similar but shorter. Flowers
0.9-1.8 cm diam. pedicellate; pedicel glab-
rous or hairy; deep yellow. Sepals 5, 0.3 to
0.8 cm diam. hairy, caducous. Petais 5,
slightly longer than the sepals with a small
nectary at the base. Stamens many, anthers
basifixed, filaments slightly longer than the
anthers. Fruit a globose head of smooth,
flattened, minutely dotted achenes, Each
achene 0.2-9.4 mm diam. style very short,
straight or curved. Receptacle smooth.

Germination : The seeds remain dormant
for the winter and spring and start germina-
tion in early summer (early June).

Fl. & Fr. : August-October.

Dissemination : Water is the main seed
disseminating agent. The rain water carries
the mature seeds to the fields.

Habitar : The weed prefers to grow in
moist and well irrigatad fields and is found in
damp arcas or the margins of paddy fields,
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Root system : The rootstock is thick send-

ing down long creeping rootlets which act as
soil binders.

Geographical distribution : Sumatra, Java.

Specimens examined : Kaul RRL 19729
(29-9-1971) Hyderpora paddy fields.
Ranuncalus cantoniensis DC., Prodr, 1 : 43,

1824; Hand.-Mazz. in Acta Hort. Goto-
berg 13 : 165, 1940; Stewart 270.  (Fig. 5)

R. pensylvanicus auct. non L. f. (1781); FBI 1 :

19; Sabnis in J. Bombay Nat. Hist.Soc.

42 . 126, 1942.

Perennial herbs. Stem up to 70 cm rooting
at the base only, roots thick and stolonife-
rous; generally, solid, branched, denscly hairy
towards the base and less hairy upwards; hairs
white. Radical leaves long petioled; petioles
up to 15 cm long, densely hairy; often divided
into 3 leaflets; each leaflet with a petiole 0.5-
2.5 cm hirsute, deeply cut into somewhat
linear segments; segments pinnatifid, pubes-
cent, more pubescence on under surface. Cau-
line leaves short stalked, upper ones sessile;
leaflets with small petioles or sessile, deeply
cut into many linear segments, lower surface
silky pubescent. Flowers upto 2 cm diam.
pedicels up to 5.5cm. long, glabrous or minu-
tely pabescent: yellow; sepale 5, ovate slightly
longer than broal. non green at maturity,
hairs long, silky caducous. Petals 5, alternat-
ing with the sepals, oblong, shining yellow
nactary  present. Stamens many, anthers
basifixed, filaments small. Achenesupto 3
mm. diam glabrous, beaked, beak small but
straight, raised, glabrous, aggregated on a
somewhat hairy receptacle.

Germination : The seeds start sprouting in
spring (April).



bag. 1. Delphinium roylei Munz (a flowering plant)
a. stamen, b. follicle, ¢. an ovary, d. seed.
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2.

Anemone biflora DC. ‘a flowering plant)
a. stamen, b, an achene
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Adonis aestivalis Linn, (a flowering shoot)
a. Root system, b. an achene



Fig. 4. Ranunculus sceleratus Linn. (a flowering shoot)
a. a fruit with achenes
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Fig. 5. Ranunculus cantoniensis DC. (a flowering shoot)
a. a sepal, b. a petal, c. a stamen, d. an achene
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Fig. 6. Ranunculus laerus Wall. (a flowering shoot)
a. a petal, b. an achene

22



Fle.

Fig. 7. Ranunculus arvensis Linn. (a flowering shoot)
a, an achcne, b. root system
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Fig. 8. Ranunculus muricarus Linn. (a flowering plant)
a. a flower (parts exposed). b. an achene
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FI. & Fr. : June - August,

Dissemination : The seeds are disseminated
by man during ploughing. The weed is rare
but forms gregarious colonies.

Habitar : Moist and fertile soil indicators.

Root system : Bunches of rootlets arise
from a common rootstock which bind the
plants in the soil.

Geographical distribution : North China,
North Africa and America; India : Punjab.

Specimens examined :  Duthie (28-6-1892)
Kashmir (DD); Kaul 224 (25-6-1970) Badgam
orchards (Vegetable cabbage growing fields).
Ranunculus laetus Wallich ex Royle, Illus. Bot.

Himal. Mounts, 55, 1834; FBI 1 : 19; Collet

10; Blatter 1 : 16; Hand.- Mazz. 164;
Kitamura 130; Stewart 27]. (Fig. 6)
Biennial or perennial herbs. Rootstock

somewhat woody. Stem 20-75 cm erect solid
branched, hairy; hairs white appressed towards
the base, diminishing towards the apices of
the branches; many flowered. Radical leaves
3.0-6.5 cm diam; petiolate; petiole 9.0-16.5
cm appressed hairy, generally 3-partite, seg-
ments ovate-oblong or cuneate, 3-5 fid, under
surface silky pubescent. Cauline leaves 2.0-
9.5 cm diam; petiolate or upper ones sessile;
3-partite as radical ones but the segments
sometimes deeply fid, lower surface silky and
upper hairy. Flowers up to 3 cm diam, pedi-
cel up to 9.5 cm long, glabrous or minutely
pubescent, yellow. Sepals 5, up to 8§ mm
diam. oval, boat shaped, villous especially on
the under surfaece, petaloid when mature,
caducous. Petals 5, obovate, to oblong,
shining yellow with a nectary at the base,.
Stamens many. Receptacle slightly raised,
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glabrous. Achenes 15-25, aggregated in small
globose or rounded heads. Each achene
up to 3 mm diam. glabrous, beak small but
straight,

Germination : The seeds germinate in spring
(April).

Fl. & Fr. : June-August.

Dissemination : The seeds are disseminated
by water and weed is common along irrigation
channels of different fields.

Habitar : The weed prefers moist situations
and is common along margins of wheat fields,
paddy fields and vegetable fields, in damp
grasslands. Damp soil indicator.

Root system : The rootstock is woody, pro-
ducing long rootlets going deep in the soil.

Geographical distribution : Himalaya, Tem-
perate Kashmir, Afghanistan.

Specimens examined : Duthie 13444 (7-8-1893)
Kashmir (DD); Keshavanand 25348 (27-6-1906)
Hawal Srinagar (DD); Kau/ RRL 5988
(24-5-1970) Barzulla orchards; Kaul 279
(4-8-1971) Hyderpora, Paddy fields.

Chromosome report : 2n=28 (Bhat, Bakshi
& Kaul, 1972))

Ranunculus flaccidus Hook. f. & Thoms,
Fl. Ind. 38, 1855; FBI 1 : 20.

Perennial herbs in tufted patches, prostrate.
No definite stem, small filiform leafy branches
arising directly from the ground. Radical
leaves 2-7 mm diam, stalked; stalk small,
glabrous or slightly hairy, reniform or orbi-
cular, 3-5 segmented, somewhat hairy. Cauline
leaves similar but subsessile or sometimes
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absent. Flowers 0.2-0.5 cm diam. pedicel
short, yellow. Sepals 5, reflexed, caducous,
equalling the petals, glabrous. Petals ovate,
soon falling off. Fruit a head of 3-8 achenes.
Each achene 0.2-0.4 cm diam. echinate, mar-
gins with sharp edges, beak generally curved.

Germination : The one seeded achenes
start germinating in early April (spring).

Fl. & Fr. : May-July.

Dissemination The seeds disseminate

mainly by rain water,

Habitat - Found mostly in fallow grass-
lands, forming small patches. It prefers moist
and shady situations and compact soils.

Geographical distribution
Himalaya : Kumaon to Bhutan.

Specimens examined : Kaul 174 (8-5-1970)
Ganderbal faltow fields.

Rannncolus arvemsis L., Sp. Pl. 555, 1753; FBI
1:20; Singh in BOBSI 2 : 352, 1960;
Stewart 269. (Fig. 1)
Annual herbs. Stem 19-30 cm erect, bran-

ched, glabrous or slightly hairy towards the
apex, hairs silky, white. Radical leaves 3-partite
with narrow elongate or lanceolate segments;
segments 2-5 fid, 3-8.5 cm long, stalk short.
Cauline leaves similar to radical ones with some-
what winged and hairy petiole, margins glabrous
or sometimes slightly hairy. Calyx of 5 free
lobes, up to 0.5- 1.5 cm diam. petaloid. Petals
oblong, double the length of sepals. Achenes
0.3- 0.8 cm diam 4-10 (generally 6) on a smalil
receptacle, all of the same size or sometimes
the size is variable; style or the beak towards
one side, away from the centre of the achene,
straight or hooked. Achenes clothed with
straight or hooked spines.

Temperate
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Germination : The one secded achenes
sprout in late February or early March when
snow melts alongwith crop seeds.

Fl. & Fr. : April-June.

Dissemination : The achenes mature with
the crop and form impurities with crop seeds.

Habitat : A common weed of orchards,
wheat. linseed, pea and Sarson fields and
also some fallow lands. Itis clay-loam indi-
cator.

Root system : A simple tap root sends pro-
fuse branches in the deeper horizons of soil.

Geographical distribution : Europe, Mediter-
ranean region, Central Asia, Iran, Afghanis-
tan, Himalayas, Kashmir to Kumaon.

Specimens examined : Meebold 3306 (June,
1905) Uri, Kashmir (CAL); Keshavanand,
28513 (11-5-1908) Dobgah, Kashmir (DD);
Kaul RLL 5994 (26-5-1970) Rawalpora orch-
ards.

Chromosome report : 2n = 32(Bhat, Bakshi
& Kaul, 1972).

Ranunculus muricatus L. Sp. Pl. 555, 1753;
FBI 1 :20; Blatter 1 : 17; Polunin 103;
Stewart 271. (Fig. 8)

Annual herbs. Stem 7-20cm diffused,
prostrate rarely erect, hairy or sometimes
glabrous; hairs spreading white, mostly on
fresh portions. Radical leaves 2.7 -7.5 cm
diam., generally 3-fid, lobes irregularly cut,
base rounded or cordate, glabrous or some-
times slightly hairy; petiolate, petiole 2.0-
12. 5cm. weak. herbaceous, sometimes hairy.
Cauline leaves similar but small with shorter
stalks. Flowers 0.5- 1.5 cm diam. generally
leaf opposed or sometimes terminal, yellow,
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pedicellate; pedical 1.0-3.5 cm, glabrous or
hairy. Sepals 1.5-3.5 mm diam sometimes
triangular, shorter than petals, reflexed back,
glabrous, petaloid when mature, caducous.

Petals 2.5-5 mm diam. ovate or slightly
obovate, light yellow, caducous. Stamens
numerous in many whorls, aathers small,
basifixed, filaments slightly longer than
anthers. Achenes 5-12 in a globose head on
a small receptacle, Each achene 3-8 mm

diam. glabrous or tubercled; tubercles when
present 3-many, scattered on flattened sides;
sbeak 2-3 mm long, straight but the tip
lightly bent.

Germination : The achenes remain dor-
mant for about seven months including winter
and sprout when the snow melts in February

or early March.
Fl. & Fr. : April-June.

Dissemination : The achenes are dissemi-
nated mostly by rain water or irrigation water
and also during ploughing operations.

Habitat : A common weed inhabiting
drains or irrigation canals, well irrigated wheat
fields, places full of dirt and fallow grasslands.
It prefers fertile and alkaline soils.

Root system : A bunch of adventitious
roots arise from different nodes which enter
the upper layers of the soil.

Geographical distribution : Europe, West
Asia and North America.

Specimens examined : Meebold 3305 (June
1905), Uri, Kashmir (CAL); Kau/ RRL 5533
(22-5-1969) Sanat Nagar orchards; Kaul 137
(30-3-1970) Sanat Nagar roadsides along

drains: Kauf 162 (20-4-1970) Naseem Bagh,
fallow fields.

Remarks : A most variable plant. Some
plants are very small and others large and
profuse. Some plants are glabrous whereas
others possess white hairs spreading all over.
Achenes in certain plants are smooth and in
others with a few tubercles.

Chromosome report . 2n=28 (DCA 25).

CERATOCEPHALUS Moench
1. Achenes with a straight beak testiculatus
2. Achepes with a more or less curved

beak falcatus

Ceratocephalus testiculatus (Crantz) Roth,
Enum. | : 1014, 1827; Stewart 263.

Ranunculus testiculatus Crantz Stirp. Austr,
ed. 1,2 :97, 1762.

orthoceras DC., Syst. 1 : 231, 1818; Ovez
in Fl. URSS 7 : 324, 1939;
122.

C.

Kitamura

Annual woolly herbs growing aggregated
at a place to form a compact mass of many

plants. Leaves radical, 0.5- 3.5 cm long,
3-lobed or pinnately divided, segments linear,
entire, flattened, blunt or subacute. The

flowering stems 1-5, up to 5cm long, generally
as long or longer than the leaves , woolly all
over. Flowers solitary on each scape, yellow.
Sepals 5, up to 5 mm diam. ovate to obovate
woolly. Petals 5, longer than
Stamens generally more than 10, filaments
very small. Achenes in globular or generally
clongated heads, small but thin and straight.

the sepals.

Germination : The achenes readily germi-
nate when snow melts the month of
February.

Fl. & Fr. : March-May. Even the smallest
plants are scen in fowers.

in

27



Weed flora of Kashmir Valley

Dissemination : Seeds get disseminated
either by rains or during ploughing.

Habitat : The weed is common inhabitant
of wheat fields, pea fields, orchards, saffron
fields and some open meadows. It shows lux-
uriant growth on fertile well aerated and
moist soils.

Geographical distribution : Europe. Middle
East, Central Asia, Western Siberia, Iran,
Afghanistan and Kashmir.

Remarks : The weed is very variable and
on the basis of field observations 3 variants
are distinguished by following characters.
Further studies are indicated to determine
whether these are ecotypes or infraspecific
taxa.

Var. 1. Leaves radical as long as the scapes,
Scapes upto5 cm woolly. generally more
than one. (Fig. 9a)

Specimens examined : Kaul 296 (21-3-1972)
Rawalpora orchards; Kaul 297 (1-4-1972)
wheat fields of Chadora.

Var. 2. Leaves radical shorter than the
scape. Scape upto 2.5 cm long,
generally one or sometimes more.

woolly,

(Fig. 9b)

Specimens examined : Kaul 296A (21-3-1972)
Rawalpora orchards; Kaul 297 A (1-4-1972)
wheat fields of Chadora.

Var. 3. Leaves very small, soon dying
ofl. Scapes absent, flowers single sessile to

subsessile. Mature plants are represented by
head of achenes only. (Fig. 9¢)
Specimens examined : Falconer (1-3-1838)

Kashmir (DD); Kaul 299 (21-4-1972) Rawal-
pora orchards; Kaul 300 (25-4-1972) Natipora
fallow fields.

Ceratocephalus falcatus (L.) Pers., Syn. Pl 1:
341, 1805; Kitamura 122; Stewart 263.

Ranunculus falcatus L. Sp. Pl, 556,
FBI 1: 16.

Habit of Ceratocephalus orthoceras but can
be distinguished from it by its compact heads
of achenes, each achene
curved beak.

1753,

has more or less

In fields this species is sometimes associated
with the preceding species.

Specimens examined : Kaul 119 (23-3-1970)
Majid Bagh orchards; Kau/ 120 (23-3-1970)
RRL Campus.

Ceratocephalus falcatus (L.) Pers. var. minutus
Boiss, Fl. Orient. 1: 58, 1867; Kitamura
122,

This variety as the name indicates is a
minute form of the species. The minute single
flowered plants form small colonies and are
seen as clumps on moist and well aerated soils.

Geographical distribution : Europe, Medi-
terransan region, Central Asia, Iran, Afgha-

nistan, Himalaya, Kashmir to Punjab,
Peshawar.
Specimens examined : Kaul RRL 5949

(3-4-1969) Rawalpora wheat fields.
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PAPAVERACEAE
PAPAVER Linnaeus.

Key to the specics

Leaves 1-2 pinnatifid, lobes larger, blunt
or subacute, generally glabrous, capsule
or sometimes obovoid elongated :

2. Stigmatic rays 6-12, forming a some-

what flat disc dubium
2. Stigmatic rays 8-12, forming a hemi-
spherical disc
Leaves 1-2 pinnatifid, lobes finely cut,
acute, awned, somewhat hairy. Capsule

globose to ovoid

macrostomum

rhoeas

Papaver dubium L., Sp. Pl. 1196, 1753; FBI
1:117 : Collett 23; Blatter 1:29; Rao
in BOBSI 2:395 1960; Polunin 133;
Stewart 287,

Annual herbs. Stem upto 75cm erect,
branched, generally glabrous juice milky.
Leaves (a) radical and (b) cauline; (a) up to
20cm x 2.5 cm forming a rosette, subsessile
segments deeply cut, lobes larger, often
glabrous; (b) 6.5-15 cm x 0.8-1.5 cm alter-
nate, sessile, lobes blunt, often glabrous or
sometimes slightly hairy, Flowers 2.0-10.0 cm
diam. stalks up to 6.5cm long. appressed
hispid, solitary or several. Sepals 2, obovate
or somewhat rounded, glabrous or slightly
hispid, caducous. Petals 4, generally in 2
whorls, those of outer whorls longer and
overlapping the inner ones, bases with or
without dark brownish spots, size of the spots
varies from plant to plant. Capsule 0.8-2 cm
oblong or sometimes elongated, gradually
tapering towards the apex, glabrous. Stigmatic
rays 6-12, generally flat or sometimes with
slightly curved ends.

Germination : The seeds germinate in early
spring (March).

Fl. & Fr. : Late April to early June.

Dissemination : The seeds are small, some-
what triangular and produced in large
quantities from each capsule. These are mostly
disseminated seed
impurities.

Habitar : The weed is inhabitant of
wheat fields, pea fields, orchards, wastelands

and rubbish heaps. It is nitrogenous often
dry loam indicator.

by wind or as crop

an

Geographical distribution : Europe, West
Asia. Afghanistan,’ Western Himalaya, from
Hazara to Kashmir and Garhwal.

Specimens examined Kaul RRL 16004
(25-4-1970) wheat fields of Srinagar,

Remarks : Highly variable herb.

Chromosome report : 2n = 28 (Kaul &

Gohil 1973).

Papaver macrostomum Boiss. & Huest. ex

Boiss. in FL. Orient. 1 ; 115, 1867; Stewart
287.

This species differs from P. dubium in
having slightly hairy stem: leaves with broader
lobes; flowers generally larger, (up to 15.5 ¢cm)
in diameter; sepals similar but densely hairy;
capsule elongated, stigmatic rays 8-12,
hemispherical.

The plants can be mistaken in the fields as

P. dubium and are associated with it. The
phenological data is also similar to it.
Specimens  examined Gommie  s.N.

(2-7-1891), Srinagar 5300 ft (DD); Kau/ RRL
16006 (25-4-1970); RRL fields; Kau/ RRL
16013 (25-4-1970) Majidbagh orchards.

Geagraphical distribution : West Asia, Sib-

cria, Kashmir to Garhwal.
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Chromosome

Gohil 1973).

report : 2n 14 (Kaul &

Papaver rhoeas L., Sp. Pl. 507, 1753; FBI1:
117; Collett 23; Blatter 1 :29; Polunin
113 : pl. 29, Stewart 288.

Annual herbs with stem 8-49 cm erect,
branched, covered with generally stiff spread-
ing and small white hairs, sometimes glabrous.
Leaves both (a) radical and (b) cauline; (a)
withering soon after the plants flower (b)
stalked, alternate 1-2 pinnately compound,
lobes lanceolate, more or less cut, tips awned,
hairy; hairs white and spreading. Flowers
1-many, scarlet red or red, varying in diameter.
Sepals 2, ovate or slightly rounded. covered
with rough hairs, rarely glabrous, caducous.
Petals 4, generally in 2 whorls, sometimes in
single whorl, with or without a dark eye at the

base. Stamens many, brown with simple
filaments. Capsule 0.8-10.5 cm globose
or sometimes ovoid, variable in shape,

glabrous, stalked; stalk hairy. Stigmatic rays
3-7. Seeds many, somewhat triangular with
corrogated margins, brownish.

Germination and other phenological datails
similar to P. dubium L.

This species is an escape from cultivation
and is established as a weed.

RRL 16010-
Srinagar wheat

Specimens cxamined : Kaul
16012 (25-4-1970) Air field,
fields.

Remarks : All the spacies are locally called
‘Gulala’ and are used as fodder. The fowers
yield a red dye.

Chromosome report : 2n = 14 DCA 314),

FUMARIACEAR

Key to the genera
1. Petals spurred, spur short rounded at the
base; fruit a globose nutlet Fumaria

1. Petals spurred, spur elongated into a sub-
acute base, fruit a flat capsule Corydalis

FUMARIA Linnaeus

Fumaria indica Pugsley in J. Linn. Soc. Bot.
44 : 313, 1919,

E. vaillantii auct. auct. non Loisel. (1809); FBI
1: 128; Hara in Fl. Eastern Himalaya
104, 1966.

Annuals with stem up to 235 cm suberect,
diffusely branched, branches arising from the
base and spreading, light blue in appearance,
slender and weak, glabrous. Leaves pinnate
compound, leaflets deeply lobed; segments
very narrow, lobed or entire, up to 5 mm
long, glabrous and glaucous. Flowers up to
8 mm long, pinkish white, in lax or crowded
apical racemes; bracteate; bracts small,
lanceolate sessile or with small and slender
stalks. Sepals 2, caducous. Petals 4; 2 outer
dissimilar, upper one broad, produced at the
base into a short rounded spur, lower one
flat and narrow; 2 inner clawed and keeled.
Stamens diadelphous, lower spurred at the
base, spur projecting into the petal spur,
Fruit globose, 1- seeded nutlet, hard, glabrous.

Germination The seeds are hard and
remain dormant for at least seven months.
They sprout in February or March depending
upon the temperature conditions of the area.

Fi & Fr. : April-June,

Dissemination The seeds are mostly
dispersed through ploughing and other agricul-
tural operations.
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Habitat © An occasional weed of wheat,
pea and linseed fields and orchards. Loam
indicators.

Root system : A simple tap root with small
branches, surface feeders.

Geographical distribution : Europe, West
Asia and West Siteria, lower Himalaya &
Nilgiri hills, Kashmir.

Specimens examined : Kaul RRL 5938
(12-3-1969) Barzulla orchards.

Chromosome report : 2n=28 (DCA 359).
CORYDALIS Ventenat (nom. cons.)

Corydalis diphylla Wallich Tent. Fl. Nepal. 54,
1826; Stewart 289.

C. rutaefolia auct. non Sibth. (1806) : FBI 1 :
122; Collett 25; Blatter 1 : 33, pl. 9, t. 6.

Annual herbs with a slender rootstock.
Stem up to 15 cm, weak, suberect, somewhat
branched. slender, glabrous and glaucous.
Leaves pinnate compound with generaily 3-
leaflets or sometimes even five, apical one
largest, ovate-oblong. subsessile, margin entire
glabrous, somewhat succulent. Flowers up to

3 cm long including spur, bright purple with

dark tips, bracteate; bract leafy, smaller than
the pedicel; in 3 flowered rtacemes. Sepals 2,
minute, caducous. Petals 4, 2 outer dissimilar,
anterior flat, posterior spurred; 2 inner clawed,
tips free and bases cohering. Stamens 6,
diadelphous with posterior bundle enclosed
in the petal spur, middle anthers of each
bundle shorter than the ovary, stigma capitate.
Capsule 7 mm x 2-3 mm, seeds many. Seeds
rounded, hard.

Germination : The seeds germinate in early

March.
Fl. & Fr.: May-July.

Dissemination : The seeds are disseminated
generally by rain water.

Habitat : A rare weed of orchards. Indi-
cator of organic matter in soils.

Root system : A simple tap root with few
branches.

Geographical distribution : West Asia and
Western Himalaya; Kumaon to Mari.

Specimens examined Duthie 10943
(15-5-1892) Verinag (DD); Kaul RRL 5962
(10-6-1969) Naseem Bagh orchards.

BRASSICACEAE (CRUCIFERAE)

Key to the genera

1.

2. Pods linear to oblong, never beaked :

3. Seeds 1— seriate or irregularly 2—scriate :

Leaves, at least the lower ones, pinnatifid to pinnate compound with apical lobes the largest :

4, Leaves simply pinnatifid with segments oblong :

5. Sepals crect or spreading; pods many seeded,

valves 1-3 nerved, hairs simple or O

5. Sepals erect; pods many seeded, valves keeled. hairs appressed and forked

4. Leaves 2-3 pinnatisect with small linear segments

Sisymbrium
Erysimum

Descurainia

Leaves pinnate compound with apical leaflets largest :
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6. Flowers yellow, Pod 4-angled. seeds 1-seriate

6. Flowers white. Pods hard nerved, seeds irregularly 2—seriate

3. Seeds 2—seriate :

7. Leaves pinnate compound; flowers white and pods linear

7. Leaves pinnatifid, lowers yellow and pods obovate

2. Pods never linear or oblong (except in Eruca where it is oblong) :

8. Pods 2—celled, triangular or circular. Seeds-1 many in each cell ;

9. Leaves pinnatifid; pods triangular, many-seeded

9. Leaves pinnate compound, segments small and linear, pods somewhat
circular, 2—celled, 1 seed in each cell

8. Pods 2 or more celled, never triangular. Seeds one in each cell :

10. Pods transversely oblong, valves turgid, wingless

10. Pods elliptic or ovoid, valves winged or wingless

11. Pods globose with a subulate and small beak, only one seed

11. Pods oblong prolonged into a long seedless beak, Seeds many

8. Pods l-celled, almost circular with a solitary seed

1. Radical as well as cauline leaves simple :

12. Pods sessile, up to 5 cm long, not rigid

12. Pods stalked, less than 5 cm long, not rigid :

13.
13.

Pods moniliform, up to 9 mm loag, somewhat curved

Pods linear. orbicular to elliptic, up to 3.5 cm long,
never curved :

14, Hoary herbs, hairs stellate or branched :
15. Stamens appendaged; pods orbicular and petals entire

15. Stamens appendaged; pods elliptical and
petals deeply bifid

15. Stamens not appendaged; pods linear :

16. Leaves cordate; pods linear, shorter
than their stalks
16. Leaves ovate to obovate; pods as long or
longer than their stalks ;
17. Pods with convex one nerved valves,
seeds 1-2 seriate
17. Pods flat 3-nerved; seeds 1-2 seriate 3
18. Scapes O; leaves radical and
cauline, hairy
18. Scapes 1-5; leaves radical,
glabrous or hairy
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Barbaraea

Cardamine
Nasturtium

Rorippa

Capsella

Coronopus
Cardaria
Lepidium
Neslia
Eruca
Thlaspi

Malcolmia

Goldbachia

Alyssum

Erophila

Alliaria

Arabidopsis

Turritls

Drabopsis
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SISYMBRIUM Linnaeus

Key to the species

1. Stem glabrous or slightly hairy towards

the apex. Pods up to Scm long irio
1. Stem all over spread with simple and re-
curved hairs. Pods 3.5 cm long loeselii

Sisymbrium irie L. Sp. Pl 659, 1753; FBI
1 : 150; Kitamura 169; Polunin 123; Stewart
327. (Fig. 10)

Annual herbs, Stem up to 1 m erect, gene-
rally branched from the base, slender, herbace-
ous glabrous or slightly hairy towards the
apices. Radical leaves up to 12cmx 4.0 cm,
petiolate; petiole up to 4.5 cm slender, hairy;
pinnatifid to pinnatisect with terminal lobes
largest having wavy margins. Cauline leaves
1.5-6.5 cm x 0.5-2.0 cm, petiole 0.3-2.5 cm,
alternate, hastate, glabrous or margins slightly
hairy. Flowers 2.5 mm diam. yellow, in long
branched racemes. Sepals 4, saccate, green,
glabrous or slightly hairy, caducous. Petals
4, cruciform, longer than the sepals, clawed
Stamens tetradynamous. Pods upto 5 cm
x 2 mm linear, horizontal, stalk upto 1.5cm
long, slightly hairy, dehiscing from the base,
valves with definite median ridge, glabrous.
Seeds 2-seriate, slightly elongated, 0.5-1 mm
diam. brown.

Germination ; Seeds germinate in early
spring (March)
Fl. & Fr. : April to August.

Dissemination : The seeds found in large
numbers, are light and easily carried to long
distances by wind.

Habitat : A common weed of fallow fields,
muddy walls, rubbish heaps and also some
vegetable fields. It prefers to grow in moist

i3

areas and avoids dry situations, Indicators
of dampness in soil.

Root system : A simple tap root with much
branched secondary and tertiary roots going
into deeper horizons of soil.

Geographical distriburion : Europe, North
Africa, Western Asia, Central Asia, Afgha-
nistan, Pakistan, China and Kashmir.

Specimens examined : Kaul 40(26-5-1969)
Barzulia fallow fields.

Chromosome report : 2n=14, 16 (DCA 41).

Sisymbrium loeselii L. Cent. PL. 1 : 18, 1755;
FBI I : 15]; Kitamura 160; Stewart 327,

rescmbling §. irio L., but
recurved

Annual herbs
differs from it in having simple,
hairs spread all over the st:m, very rarely
glabrous; leaves with terminal hastate lobes;
flowers 3-8 mm diam, pods up to 3.5 cm long,
glabrous, stalks up to 1 cm.

It has similar habitat conditions and other
phenological data as the preceding species.

Specimens  examined . Ahluwalia 2072
4-10-1951) Srinagar; Kau/ 58 (15-7-1969) Hari
parbat orchards of almond; Kau/ RRL 19695
(21-5-1971) Natipora orchards; Kaul RRL
19733 (30-9-1971) Rawalpora orchards.

Geographical distributton : Europe. Cauca-
sus, Siberia, Turkey, Central Asia. lran,
Afghanistan, Pakistan, Himalaya, Kashmir.

Chromosome report : 2n=14 (DCA 41),

ERYSIMUM Linnacus
Erysimum altaicum C. A. Mey. in Ledeb. FL

Alt. 3 : 153, 1830; Hook f. & Thom. in J.

Linn. Soc. 5:167, 1861; FBI 1 : 154;

Stewart 314,

Annual herbs, Stem upto 35 cm erect,
branched. slender, rarely branched, somewhat
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angled. hoary with appressed simple and forked
hairs. Radical leaves 4.5-7.5 cm x 3.5 mm,
8.5 mm linear, petiolate. petiole small and
slightly winged: pinnatifid with small lobes,
glabrous or appressed hairy. Cauline leaves
simillar but smaller alternate, margins rarely
commonly sinuate, hairy. Flowers
yellow in apical corymbs, pedicels small. Sepals
0.5-0.8 cm linear lanceolate, blunt, glabrous
or hoary. Petals clawed. Stamens 6 with sim-
ple filaments, anthers elongated. Ovary with
a definite style and a bilobed stigma. Pods
2-6 cm long, much longer than the pedicels,
glabrous. Seeds 1 - seriate, small with incum-
bent cotyledons.

entire,

Germination : The seeds sprout with thaw-
ing of snow from the fields, i.e., late February
or early March.

Fl. & Fr. : May-June,

Dissemination : The seeds are disseminated
mainly by wind.

Habitat : A rare weed of some orchards
and fallow grasslands, preferring dry situa-

tions. Compact and hard soil indicator.

Root system : A simple tap root penetra-
ting up to 15 cm deep in the soil.

Gceographical distribution : Caucasus, Altal,
India : Western Himalaya. Tibet.

Specimen examined : Gammie s.n. (28-7-1891)
Kashmir (DD); Kauw/ RRL 5956 (8-4-1969)
Majid Bagh Orchards; Kaul 301 (26-4-1972)
Chisma Shahi orchards.

DESCURAINIA Webb & Berthelot (nom. cons.)

Diflers from  Sisymbrium in possessing
finely segmented leaves hairs simple as well as
branched. Valves of fruit 1-veined.

Descurainia sopbia (L.) Webb ex Pranil,
Pflanzenfam. Ser. 3, 2 192,  1891;
Kitamura 146; Polunin 123; Stewart 306,

(Fig. 11)

Sisymbrium sophia L., Sp. Pl. 659, 1753; FBI
1:150; Collett 35.

Annual herbs. Stem 15-45 cm erect,
branched or unbranched, ascending, tomen.
tose or hoary, slightly ribbed, greyish green.
Leaves mostly cauline, 2-5 cm long, 2-3 pin-
nate compound. Segments up to 5 mm linear,
hairy with simple and branched hairs or even
hoary. Flowers 2-4 cm across, Yyellowish,
ebracteate pedicel 0.5-1.5 ¢m long, hairyin
terminal corymbose racemes. Sepals 4, peta-
loid, glabrous, or sometimes hairy, as long as
the petals. Pods upto 2-5cm linear, com-
pressed, hairy when young and glabrous at
maturity, held on slender small stalks. Seeds
many, rounded black and hard.

Germination : The seeds sprout in Decem-
ber before the snowfall and emerge from the
snow in spring. Some seeds remain dormant
for winter and sprout in early spring (early
March).

Fl. & Fr. : March-May.

Dissemination : Once the pods are mature
the seeds are disseminated to distances mainly
by wind.

Habitat ; A common weed inhabiting or-
chards, wheat fields, pea felds, other spring
vegetables, muddy house tops and some fallow
fields. Loam indicators.

Root system : A small and branched tap
root going into surface horizons of soil.

Geographical distribution : Europe, Asia,
N. Africa, Temperate Himalaya from Kash-
mir to Kumaon.

M
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Specimens  examined : Kaul RRL 5950
(3-4-1969) Rawalpora orchards; Kau/i 122
(24-3-1970) Naseem Bagh wheat fields.

Remarks : ‘Mazen Gassa’. The seeds are of
medicinal value,

Chromosome report . 2n=20, 28, 56 (DCA
40).

BARBAREA R. Brown (nom. cons.)

Key to the species

1. Leaves pinnatifid to pinnate compound,
segments entire; pods up to 2.2 cm, stalk
longer vulgaris

1, Leaves pinnate compound, leaflets entire
or pinnatifid; pods up to 3 cm, stalk as
long or smaller intermedia

Barbarea vulgaris R. Br. in Aitch. Hort. Kew.
ed 2,4 : 109, 1812; FBI1:134; Collett
30; Blatter 1 : 34; Stewart 302.

Annual herbs. Stem 10-50 cm erect or
procumbent, generally branched are procum-
bent, furrowed, ribbed, glabrous, leafy. Radi-
cal leaves similar to cauline, 2.0-15.5 ¢m long;
lower cauline leaves petiolate and upper ses-
sile, pinnate compound with apical lobes
largest; each leaflet up to 1 ¢m long, oblanceo-
late, margins serrate or entire at times, glabr-
ous. Flowers golden yellow, ebracteate, pedi-
cellate, long dense branched racemes.
Sepals 4, caducous. Petals 4, twice as long as
sepals, cruciform, limbed. Pods linear up to
2.2 cm, pedicellate; pedicels longer than the
pod. glabrous. Seeds l-seriate. many. some-
what rounded,

in

Germination : The seeds start germinating
in spring (March) after the change in the
temperature has set.
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Fl. & Fr. : May-July.

Dissemination : The seeds are dispersed
mostly by the water of the irrigation canals.

Habitar : A common and abundant weed
growing along the water channels and mar-
gins of paddy fields. Indicators of moist. fer-
tile, nitrogenous soil.

Roor system : Clumps of adventitious
roots are formed at certain nodes which keep

the plants bound in th: tough substratum.

Geographical distribution : Europe, Cau-

casus, Siberia. Central Asia, Afghanistan.
Kashmir, Mongolia.
Specimens  examined Duthie 11363

(2-6-1892) Kashmir (DD); Kaul 199 (25-5-1970)
Chattabal paddy fields.

Remarks : <Threugh” used as a fodder
plant. Young shoots used as vegetable by local
people.

Chromosome report : 2n=16 (DCA 43),

Barbarea intermedia Boreau. Fl. Centr, Fr. ed.
[, 2 : 48, 1840 ; Polunin 127; Stewart 302,

B. vulgaris Br. var. sicula (Presl) Hook. f. &
Thoms. in Hook. f., FBI 1 : 134, 1872,

Barbarea sicula Presl. Delic. Prag. 17. 1822.

Simailar to B. vulgaris Br. differing in
having deeply pinnatifid leaflets. Flowers
deep yellow; pods up to 3 cm, stalked. stalk
as long or shorter than the pod.

Germination : Seeds sprout in the month
of March.

Fl. & Fr. : May-July.

Dissemination : The seeds being light
are disseminated by wind and also remain con-
taminated with wheat or linseed.
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Habitat : It is a rare weed of wheat and
linseed fields.

Root system : Meagrely developed tap root.

Geographical  distribution : Central and
Southern Europe; India : Kumaon.

Specimens examined : Kaul 38 (25-5-1966)
Ganderbal wheat fields; Kau/ RRL 5557
(19-8-1969) Tangmarg wheat fields.

Chromosome report : 2n = 16 (DCA 43).
CARDAMINE Linnaeus

Cardamine hirsata L. Sp. Pl. 655. 1753; FBI
1 : 138; Stewart 304. (Fig. 12)

Annual with stem decumbent, branched

from the base, flaccid, weak, glabrous or
slightly pubescent towards the base. Radical
leaves 4.5-8.5 cm, pinnate compound,

petiolate; petiole somewhat winged, glabrous;
forming a rosette; leaflets in 3-7 pairs, orbicular
to ovate, toothed, apical one generally longer,
petiolate; cauline leaves similar but smaller.
Flowers white in apical corymbose racemes,
ebracteate and pedicellate, Pods linear, 2-3.5
cm stalked. stalk is long or shorter than the
pod. Seeds small, rounded, brown when
mature; 1-seriate or irregularly 2- seriate,

Germination : The seeds germinate in early
spring t.e., February to early March.

Fl. & Fr. : April-May.
Dissemination : The dissemination of seeds

mostly takes place by wind and to some extent
during farm operations.

Habitat : A common weed of grasslands.
lawns, flower beds and also some orchards,
prefers shady and moist situations. Indicator
of well aerated loamy soils.

Root system : A simple slightly branched
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tap root remaining in the surface horizons of
the soil.

Geographical  distribution Temperate
Himalaya.
Specimens examined : Kaul 134, 134 a

(29-3-1970) RRL Lawn Srinager, Chisma Shahi
orchards.

Chromosome report : 2n=16 (Bhat, Bakshi
& Kaul 1974),

NASTURTIUM R. Brown (nom. cons.)

Nasturtium officinale R. Br. in Ait. Hort. Kew.
ed. 2,4 :111,1812; FBI 1 :133; Vassile in
Fl. URSS 8 : 143, 1939; Polunin 128;
Stewart 323,

Annual or biennial creeping, aquatic, semi-
aquatic and terrestrial herbs. Stem weak,
branched, often rooting at nodes, glabrous
commonly non-green but purplish. Leaves,
pinnate compound with 3-7 leaflets or even
more: apical leaflet larger, rounded, petiolate
and margins sinuate; lateral leaflets sessile,
glabrous. Flowers up to 8 mm diam. white, in
apical small corymbose racemes. Sepals 4,
green, caducous, shorter or even half the petals.
Pods 0.5-3 cm linear or obovate; style small,
pedicel as long or shorter than the pod. Seeds
2-seriate, small black on maturity.

Germination The seeds germinate in
December or onset of winter and remain under
snow for three months, sprouting out of the
snow in spring.

Fl. & Fr. : April-July.

Dissemination : The seeds are either con-
taminated with crop seeds or gct disseminated
by irrigation or rain water.
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Habitat : A common weed of drains and
channels along wheat fields, orchards and
paddy fields. Indicator of well irrigated alluvial
soils.

Root system : A simple branched tap root

going into surface horizons of the soil. Slender
roots also arise from the nodes.

Geographical distribution
Temperate Europe and Asia.

Specimens examined : Kaul RRL 5596
(27-7-1970) Barzulla orchards.

Chromosome report : 2n=32 (K. Rahan in
Taxon 15 (2) : 120, 1966.

Afghanistan,

RORIPPA Scopoli

Rorippa islandica (Oeder) Borbas, Balaton. Tav.
Pl. 2,392, 1900; Kitamura 159; Polunin
127; Stewart 326.

Sisymbrium islandicum Oeder. Fl, dan. 3,7 : 8,
t. 409, 1768.

Nasturtium palustre (Leyss.) DC. Syst, 2 : 191,
1821; FBI 1 : 133; Collett 30.

Sisymbrium palustre Fl.

1761.

Leyss., Hal. 166,

Annual herbs. Stem up to 30 cm mostly
procumbent, branched, rarely unbranched,
weak, dull green, glabrous. Radical leaves
petiolate: petiole 1.5-3.5 cm winged; glabrous.
deeply pinnatifid with apical lobes larger and
broader, often sinuate toothed, glabrous.
Cauline ones similar but smaller and subsessile.
Flowers yellow in branched racemes up to 20
cm long, ebracteate, pedicellate, pedicel up to
1.5 cm glabrous. Sepals green, caducous. Petals
generally as long or slightly longer than the
sepals, entire; pods 0.3-09cm x 0.2-0.3 cm,
stalked: stalks glabrous, as long or shorter
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than the pods. obovate with a distinct mid-
vein, glabrous, seeds 2-seriate, many, crowded,
in each cell.

Germination : The seeds germinate in early
spring, (February or March).

Fl. & Fr. : May-June.

Dissemination : The seeds get disseminated
by irrigation water or rain water. Man and
wind help in dispersal.

Habitat : A common weed of water-logged
fields, also found in wheat fields, and some
orchards preferring damp situations but also
invading dried locations.
logged soils.

Indicator of water-

Root system : A simple tap root goes up to
20 cm deep in soil. The spreading branches of
stem form a rosette and turn the weed obno-
xious and dangerous.

Geographical distribution : Cosmopolitan.

Specimens examined : Duthie, J.F. 10930
(3-5-1892) near Srinagar (DD); Kaul 167
(3-5-1970) Habak vegetable fields; Kau/ RRL
16020 (21-3-1971) Rawalpora Sarson fields;
Kaul RRL 16046 (9-6-1971) Hyderpora pea
fields,; Kaul 282 (4-8-1971) Hyderpora paddy
fields.

Chromosome report : 2n
43).

Hllustration : Geigy weed tables, fig 42.1.
CAPSELLA Medikus (ntom. cons.)
Capsella bursa-pastoris (L.) Medikus Pflanzen.

85. 1792; Singh in BOBSI 2: 352, 1960;

Kitamura 144; Polunin 134; Stewart 304.

Thlaspi bursa-pastoris L., Sp. Pl. 647,1753.

16, 32 (DCA

An annual or biennial herb. Stem very.
variable in length, 3 - 30 cm erect. branched
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or unbranched. glabrous or hairy, hairs white
spreading as well as branched. Radical leaves
2.0-10.5 cm oblong lanceolate, usually pinna-
tifid: terminal lobes larger, broadly triangular,
segments entire or toothed, glabrous or sligh-
tly hairy: generally subsessile or with small
petioles, Cauline leaves sessile or stem clasp-
ing, pinpatifid, hairs spreading on the mar-
gins. Flowers up to 7 mm diam; white, arran-
ged in corymbose racemes of variable size,
ebracteate and pedicellate. Sepals slightly
shorter than the petals. Pods up to 7 mm
diam. triangular, flattened with a distinct
ridge. valves smooth dehiscing along the ridge.
Seeds 2-seriate.

Germination : The seeds sprout in October
or November and also in March depending
up to the temperature conditions. The late
autumn temperature 1. €. 15-20°C is conducive
for germination.

Fl. & Fr. : It has been seen to flower twice
a year- in December and April or May,

Dissemination : The seeds are formed in
large quantities and disseminate by wind or by
certain agricultural operations by man.

Habitat : A common weed of all types of
fields including fallow fields, preferring moist
situations. Indicator of loamy soils.

Root system : A simple tap root with many
branches going into soil.

Geographical  distribution :
in temperale conditions.

Cosmopolitan

Specimens examined : 1004 Keshavonand
(18-6-1908) Drugmulla, Srinager (DD); Kaul
RRL 5942 (12-3-1969) Habak orchards; Kau/
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RRL 5953 (6-4-1969) Barzulla cabbage fields:
Kaul 107 (18-11-1969) Barzulla,

Remarks : > Krala mund *.
by local people.

Taken afresh

Chromosome report : 2n = 32 (DCA 39)
Hlustration : Geigy weed table, Fig. 47.1.

CORONOPUS Zino (nom. cons.)

Coronopus didymus (L.) Smith, Fl. Brit. 2: 691,
1800; Kitamura 146; Rao in BOBSI 2: 395,
1960; Polunin 140; Stewart 306.

Lepidium didymum L., Syst. Nat. ed. 12, 433,
1767.

A spreading annual or biennial herb with a
prostrate habit. Stem up to 30 cm branched
profusely, branches always prostrate dull green
finely grooved, throughout hairy, juice acrid
with a strong smell and taste. Leaves mostly
cauline 1.5-5.5cm x0.5-1.5cm pinnate
compound, segments upto 6 mm lance-
shaped, toothed, deeply fid, mostly glabrous,
sometimes minutely pubescent. Flowers 1.5 -
2.5 mm diam. ebracteate, pedicellate pedicels
longer than the flowers, hairy or glabrous; in
dense apical clusters; sepals 4, caducous.
Petals 4, as long or generally smaller than the
sepals, falling off. Fruit 3-5mm, diam
comprising of two equal small rounded to
reniform lobes. stalked; stalks elongated in
fruit, attached near the base like the filament
of a stamen, notched, hard, surface, covered
with irregular pits.

Germination : The seeds germinate in spring
(March or April),

Fl. & Fr. : July - August,
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Dissemination : The seeds are produced in
large quantities and are disseminated by rain
water or man,

Habitat A common gregarious weed
inhabiting lawns grasslands, orchards and also
some fallow lands. Dry and compact loam
indicator.

Root system : A meagrely developed tap

root system.

Geographical distribution : A native of
South America naturalized widely in Western
and Central Europe, Afghanistan and
Kashmir.

Specimens examined : Kaul 63 (21-7-1969),
Batmaloo fallow fields.

Remarks ; “Taribod’ The young shoots are
taken as such and used locally as salad.

Chromosome report : 2n= 32 (DCA 39).

Hlustration : Polunin, pl. 36.
CARDARIA Desvaux

Cardaria draba (L.) Desv. J. Bot, /. ¢.; Polunin
140; Stewart 304.

Lepidium draba L. Sp. Pl. 645,
160,

Annual with stem up to 40 cm erect, bran-
ched, or unbranched, slightly ribbed. glabrous,
leafy. Radical leaves petiolate; petiole small
and glabrous. Cauline leaves 3.0 - 7.5cm
oblanceolate, sessile, bases auricled; auricles
sagittate and converging: margins sinuate,
glabrous. Flowers up to 3.5 mm diam. white,
ebracteate. pedicellate, in branched racemes.
Sepals 4, almost equal or smaller than petals.
petaloid at maturity, caducous, Stamess 6,
small, included. Pods 2.3 mm diam. ovate,
slightly broader than long, constricted between

1753; FBI 1:

the papillose valves; stalk up to 1.5 cm glabro-
us; style straight, short and persistent; 2-celled
with one ovule in each cell. Seeds small. bro-
wnish with a deep convex cavity on one side.

Germination : The seeds germinate in early
March.

Fl. & Fr. : May - June.

Dissemination : The seeds are mostly diss-
eminated by wind and through farm yard
manure in which the seeds are carried to long
distances.

Habitar : It grows in orchards and vege-
table gardens. Indicator of organic matter in
soils.

Root system : A simple branched tap root
having a restricted growth and spreading in
the surface horizons only.

Geographical distribution : Europe; India
Punjab.

Specimens examined : Kaul 177 (9-5-1970)
Rawalpora orchards.

Chromosome report : 2n = 64 (DCA 39).
Hlustration : Polunin pl. 36,
LEPIDIUM Lionacus

Lepidium latifoliom L. Sp. Pl 644, 1753; FBI
1 : 160; Kitamura 154; Polunin 138;
Stewart 319.

Perennial shrubby plants. Stem up to 1.5

m tall, branched from the base, erect,

glaucous, pale green. Leaves (a) radical (b)

cauline; (a)up to 20 cm long, stalked; (b) 2-9.5

cm x 0.,5-2.5 cm, simple, sessile, oblong

lanceolate, margins entire or minutely
dentate, glaucous and tough, Flowers up to

4 mm diam, white, crowded in apical racemes

forming small heads. Sepals up to 2 mm diam.

glabrous or very rarely hairy. Petals as long
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or longer than sepals. Pods up to 3 mm diam,
circular or slightly orbicular, glabrous with a
distinct median ridge, dehiscing in two equal
parts at maturity setting free 2 enclosed seeds.
Seeds small, brown, somewhat elongated.

Germination : The seeds do not germinate
under ordinary conditions and the plants
propagate through vegetative methods,

Fl. & Fr. : July-August.

Dissemination . The seeds are disseminated
mostly by wind

Habitat : A rare weed of orchards and
vegetable gardens. Indicator of sandy soils.

Root system . The rootstock is thick and
woody with many adventitious roots arising
from it which bind the soil.

Geographical distribution : Europe, North
Africa, Turkey, Caucasus. Central Asia,
Western Siberia, Iran, Afghanistan, Tibet.

Specimens examined Kaul RRL 19604
(6-7-1960) Malkha vegetable fields.

Remarks : Tt is considered to be dangerous
for livestock.

Chromosome report : n=8 (DCA 39).

NESLIA Desvaux (nom, cons.)

Neslia apiculata (Fisch. Mey & Ave-Lall) Mey.
Index. Sem. Horti. Petrop. 8 : 68, 1842;
Kitamura 158; Stewart 323, (Fig. 13)

Vogelia apiculata Fisch. Mey & Ave-Lall in
Vierh. Oestr. Bot Zietschr. 70:169, 1921.

N. paniculata auct. non Desv. (1814); FBI
1: 164; Sabais in J. Bombay Nat. Hist. Soc.
42 (1) : 131, 1942.

Annual herbs with stem up to 50 cm erect.
branched or very rarely unbranched, hairs
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branched and spreading. Radical leaves
2.0-45cm x 0.8-1.3 cm sagittate, auricles
surrounding the nodes.'alternate, midrid pro-
minent on under surface, pubescent. Flowers
up to 1.5cm long, slender and glabrous.
Sepals 4, up to 4 mm pubescent. Petals 4,
longer than the sepals. Stamens 6, filaments
of the same size. Pods upto 1.5cm diam.
slightly globular, a little broader than long, |
hard, glabrous, style short but persistent,
stigma  bilobed. Seeds
reaching to maturity,
black.

Germination : The seeds remain dormant
for the autumn and winter seasons and
germinate in early summer.

Fl. & Fr. : April-May.

Dissemination : The seeds are dispersed
mostly by wind or to some extent by rain
water.

3, with only one
hard, rounded and

Habirar : An occasional weed of orchards,
grasslands and some vegetable fields. Indi-

cator of well aerated loams.
Root system : A simple tap root.

Geographical distribution : Western Asia,
Temperate southern Europe, N. Africa, Iran,
Caucasus, Central Asia, Afghanistan, Pakis-
tan. Himalaya, Kashmir.

Specimens examined : Kaul 160 (27-4-1970)
RRL Campus Srinagar.

Chromosome report : 2n=14 (DCA 44).

ERUCA P. Miller

Eruca sativa Mill. Gard. Dict. ed.

1,1768; FBI 1: 158; Stewart 313.
" Annuals| *with :stem'up{to "35cm erect.
branched. glabrous or slightly hairy towards

8, no.
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Fig. 9. Ceratocephalus resticulutus (Crantz) Roth

a, var. 1 (flowering plant)
b. var, 2 (flowering plant)
c. var. 3 (flowering plant)
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Fig. 10. Sisymbrium irro LInR (2 Howering shoot)
a. v.s. flower, b fruit (I.s.)
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Fig. 11. Descaurainea sophia (L.) Webtb. (a flowering plant)
a. v.s. mature flower, b. fruit
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Fig. 12. Curdumine hrisuta Linn. (a floweriag plant)
a. a flower, b. a dehiscing fruit
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Fig. 13. Neslia apiculata (Fisch. Mey & Lall) Mey. (a flowering shoot)
a. root system, b. a fruit
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Fig. 14. Malcolmia africana (L.) R. Br. (a flowering shoot)

a. root system, b, v.s. flower, c. a fruit (l.s.)
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Fig. 15. Goldbachia laevigata (M. Bicb.) DC. (a flowering plant)
a. vs. flower, b. a fruit cut longitudinally
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Fig. 16. A variable form of Viola odorata Linn. (a flowering shoot)
a. root system, b. a flower, c. a flower (side view), d. a stamen, e. an ovary
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the base. Radical leaves 4.0-7.5 cm, petiolate,
petiole 0.5-1.5 cm, glabrous, lyrate pinnatifid
with apical lobes larger, segments coarsely
toothed. Cauline leaves 0.8-3.5 cm, sessile
alternate, oblong, lanceolate, coarsely toothed
or sometimes pinnatifid, glabrous; flowers
yellowish, ebracteate, pedicels 3.8 mm, glab-
rous, in small branched racemes. Sepals up to
1 cm, linear and erect, glabrous, slightly
saccate. Petals 4, longer than the sepals,
unguiculate, veined, veins purplish. Pods
up to 4.5 cm oblong, tapering into a seedless
narrow beak, appressed to the axis, valves
3-nerved, glabrous. Seeds in two
rows, many, globose or slightly rounded, hard
and black.

concave,

germinate in
winter.

Germination The seeds
December and remain under snow for

Fi. & Fr. : April-July.

Dissemination : The seeds get contaminated
with crop seeds and are thereby disseminated.

Habitar : An occasional weed of wheat
fields, Brassica fields, pea fields, some orchards
and also fallow grasslands. Indicator of dry

loams.
Root  system A simple tap root going
about 25 cm deep into the soil.

Geographical  distribution : Mediterranean
region, Caucasus, Iran, Afghanistan, Central
Asia.

Specimens examined : Kapoor 1086 (9-7-47)
Naseem Bagh; Kaul/ 121 (23-3-1970) Airficld
wheat fields,

Chromosome report : 2n=22 (Bhat, Bakshi
& Kaul 1974),

THLASPI Linnaeus
Thlaspi arvense L. Sp. Pl 041, 1753; FBI
1:162; Polunin 136, pl. 35; Stewart 329,

Annual herbs. Stem erect 10-25 c¢m, bra-
nched from the base, slightly hirsute. Leaves
radical and cauline, former falling off soon,
simple, lanceolate, 1-3.5 cm x 0.2-0.5 c¢m,
entire, sessile, tapering towards the base.
Flowers white in apical leafless- clusters, pedi-
cels 0.5-1 cm. Fruit almost circular with an
apical notch. 0.3-0.8 cm diam., flattened. with
a solitary hard brick-red seed.

Germination : Spring (March).
Fl. & Fr. : May-July.

Dissemination : The seeds are disseminated
through wind and man during ploughing.

Habitat An occasional weed of paddy
fields. Sandy or silty clay loams.

Root  system A simple unbranched tap
root goes up to 10 cm deep in soil.

Geographical distribution Europz, Tem-

perate Himalaya.

Specimen examined : Kaul 355 (24-5-1973)
Badgam wheat fields.

MALCOLMIA R. Brown (rom. cons)
Malcolmia africana (L.)R. Br.in Ait. Hort.

Kew. l.c.; FBI 1 : 146; Sabnis in J. Bombay

Nat. Hist. Soc. 42(1) : 129, 1942: Kitamura

155; Stewart 320. (Fig. 14)
Hesperis africana L. Sp. Pl. 663, 1753.

Annual or biennial herbs. Stem decumbent
upto 35 cm long, brasnched. Icafy. hoary. cov-
ered with simple and forked hairs, rough
and terete. Leaves 2-9.5 cm x 05-2 cm
simple petiolate, petiole 05-1.5 cm hairy;
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margin sinuate, covered with  simple
and hooked hairs. Flowers 0.5-2 cm long,
pinkish white, pedicellate; pedicels small and
hairy, arranged in racemes. Sepals 4, 0.3-1 cm
linear, hairy. Pctals longer than sepals, nearly
double, spreading. Stamers tetradynamous.
Pods 1.5-5 cm long, erect, stalks up to 3 mm,
rough when mature. covered all over with
simple and branched hairy growth; valves
tapering into a subacute or blunt apex, veins
1-3 with a distinct mid-vein. Seeds 2-seriate,
several. somewhat rounded and hard.

Germination : The seeds germinate in late
autumn or early winter (November-Deczmber)
and remain under snow for winter.

Fl. & Fr. : March-May.

Dissemination : The seeds are 'mo tly
disseminated by wind and to some extent by
rain water and man.

Habitat : A common weed of orchards,
wheat fields, pea fields and Sarson fields.
Indicator of fertile, well aerated,
soils.

alluvial

Root system : A stiff and tough branched
tap root going deeper in the soil.

Geographical distribution : East Burope,

Caucasus, Mediterranean region, Turkey,
Central Asia, Iran, Afghanistan, Pakistan
and Kashmir.

Specimens  examined Gammie s. n.

(4-7-1891), Srinagar 5300 (DD; Durhie 10843
(8-5-1892) near Batwara Srinagar (CAL); Kaul
RRL 5989 (24-5-1970) Chadura wheat ficlds:
Kaul 226 (25-6-°70) RRL Campus, Srinagar,

Chromosome report : 20=28 (Bhat, Bakshi
and Kaul 1974).
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GOLDBACHIA A.P. dc Candolle (nom cons),

Goldbachia laevigata (M. Bicb.) DC,, Sy .
577, 1821; FBIL 1 : 166; Sabnis it i
Bombay Nat. Hist. Soc, 42 (1) : 131, 9 §

(Fig.li.?

Raphanus laevigatus M. Bieb. FI. Taur. Cu}
2:129, 1808. '
Annual herbs with stem up to 40 cm. ere:

branched or unbranched, branches ascendn;

slightly pubescent near the base or glabros-

Radical leaves petiolate, soon withering, mu

longer than the cauline ones, oblorng lan:

late, sinuate. Cauline one similar, 0.9-55¢
bases auricled, glabrous. Flowers whitesit,

pinkish or rosy veins, arranged in lax 1.1

cm long racemes. Sepals elongate, glabtox

caducous. Petals nearly double the lenglhi
sepals, entire. Ovary with a capitate slign.

style O, Pods 0.8 - 1.5 cm swollen along i

length, protruding into a small beak; thi

and glandular when young, horizontal b

forming a V-shape with the pedicel wht

mature, pedicel as long or slightly shorter tha
the pod. Seeds I-seriate, invariably inap
longer than broad, hard and black.

Germination : The seeds germinate &k
winter approaches and the seedlings remt
under snow sprouting in early spring.

Fl. & Fr. : April - May.
Dissemination : The seeds are dispers

mainly by water and by man during agril”
tural operations.

Habitat : An occasional weed of orchardS--
faliow lands, grasslands and wheat felds
Indicator of sandy loams.

Roor system : A simple much branched 10

root going deeper into the soil.
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Geographical  distribution : Temperate
Himalaya, Kashmir to Punjab, Westwards to
S. Russia.

Specimen examined : Kaul 157 (20-4-1970)
RRL Campus pyrerhrum plantation.
Chromosome report : 2n==28 (DCA 45).
ALYSSUM Linnaeus
Alyssum desertorum Stapf, Denkschr.
Wien. 51 : 302, 1886; Stewart 297.

A. minimum Willd, Sp. Pl 3: 464,
non L. 1753; FBI 1: 141.

Annual herbs. Stem up to 15 cm above
ground, branched; branches slender, spread-
ing from the base, leafy, covered with stellate
pubescence. Leaves up to 2.0 x 1.0 cm, petiole
small, oblong; apex somewhat rounded taper-
ing towards the base, margins entire all over
covered with stellate pubescence, texture
rough. Flowers upto 3 mm. diam yellow,
ebracteate, pedicels very small, crowded to
form small rounded heads near the apex.
Sepals persistent, green boat shaped, as long
as the petals. Petals minute with notched
apices, withering soon. Stamens 6, with or
without appendages. Podsup to 3.5 mm diam.
slightly broader than long, notched 2-celled.
Sceds 3-6, small and brownish.

Akad.

1800

Germination : The seeds sprout just before
the winter approaches i.e. early December and
remain under snow during wintcr,

Fi. & Fr. : March-May.

Dissemination The seeds are dispersed
either by wind or by contamination with crop
seeds.

Habhitat : An occasional weed of wheat
ficlds, muddy house tops and fallow lands.

Indicator of dry clay loams.

Root  system A
unbranched tap root,

meagrely  developed

Geographical  distribution Aflghanistan,

Europe, Turkey Caucasus, Syria, Iran.
Central Asia, Siberia, Mangolia, Himalaya :
Kashmir,

Specimen  examined . Koul 145 (5-4-1970)
Chishma Shahi, orchards and wheat fields,
EROPRILA de Candolle (nom. cons).
Erophila verna (L.) E. Meyer var. cabillonensis
(Jord.) Schulz in Pflanzenreich 89 : 352,

1927; Kitamura in Res. Kyoto Univ. Sci.
Exped. 8 : 97, 1966.
E. cabillonensis Jord. Diagn. 226, 1864.
Draba verna L. Sp. Pl. 642, 1753,
E. vulgaris DC. Syst. 2: 356, 1821; FBI

1 : 145,

Annual herbs up to 15.5 cm. Leaves up to
13.5 cm, all radical forming a rosette at the
base, oblong lanceolate, broader at the apex
and narrowing towards the base, margins
slightly pubescent and finely dentate. Scapes
1-5, generally one with flowers arranged
towards the apices in racemes, glabrous or
slightly pubescent at the base. Flowers white,
ebracteate, pedicellate; pedicels up to 1.5 cm
glabrous. Sepals 4, greenish. caducous. Petals
4, each lobe deeply bifid, nearly twice the
length of sepals. Pods 4-8 mm long, twice as

long as broad, compressed, elliptic and glab-
rous. Sceds many.
Germination The seeds are small,

produced in large quantities sprouting in early
spring (February-March).

Fl. & Fr.: April-May.
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margin sinuate, covered with  simple
and hooked hairs. Flowers 0.5-2 cm long,
pinkish white, pedicellate; pedicels small and
hairy, arranged in racemes. Sepals 4, 0.3-1 cm
linear, hairy, Petals longer than sepals, nearly
double, spreading. Stamers tetradynamous.
Pods 1.5-5 cm long, erect, stalks up to 3 mm,
rough when mature. covered all over with
simple and branched hairy growth; valves
tapering into a subacute or blunt apex, veins
1-3 with a distinct mid-vein. Seeds 2-seriate,
several, somewhat rounded and hard.

Germination : The seeds germinate in late
autumn or early winter (November-Deczmber)
and remain under snow for winter.

Fl. & Fr. : March-May.

Dissemination : The seeds are mo tly
disseminated by wind and to some extent by

rain water and man.

Habitat : A common weed of orchards,
wheat fields, pea fields and Sarson fields.
Indicator of fertile, well aerated, alluvial
soils.

Root systenr : A stifl and tough branched
tap root going deeper in the soil.

East Europe,
Turkey,
Pakistan

Geographical distribution :
Caucasus, Mediterranean region,
Central Asia, Iran, Afghanistan,
and Kashmir,

Specimens  exanined Gammie s. n.
(4-7-1891), Srinagar 5300 (DD:; Duthie 10843
(8-5-1892) ncar Batwara Srinagar (CAL); Kau/
RRL 5989 (24-5-1970) Chadura wheat fields;
Kaul 226 (25-6-°70) RRL Campus, Srinagar.

Chromosome report : 2n=28 (Bhat, Bakshi
and Kaul 1974).
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GOLDBACHIA A.P. de Candolle (nom cons.).

Goldbachia laevigata (M. Bicb.) DC., Syst.2:
577, 1821; FBI 1 : 166; Sabnis in J.
Bombay Nat. Hist. Soc. 42 (1) : 131, 1942,

(Fig. 15)

Raphanus laevigatus M. Bieb. Fl. Taur. Cauc.
2:129, 1808.

Annual herbs with stem up to 40 cm. erect,
branched or unbranched, branches ascending,
slightly pubescent near the base or glabrous.
Radical leaves petiolate, soon withering, much
longer than the cauline ones, oblong lanceo-
late, sinuate. Cauline one similar, 0.9-5.5 cm
bases auricled, glabrous. Flowers white with
pinkish or rosy veins, arranged in lax 10-18
cm long racemes. Sepals elongate, glabrous,
caducous. Petals nearly double the length of
sepals, entire. Ovary with a capitate stigma,
style O. Pods 0.8 - 1.5 cm swollen along all
length, protruding into a small beak; thick
and glandular when young, horizontal but
forming a V-shape with the pedicel when
mature, pedicel as long or slightly shorter than
the pod. Seeds I-seriate, invariably in a pod,
longer than broad, hard and black.

Germination : The seeds germinate as the
winter approaches and the seedlings remain
under snow sprouting in early spring.

Fl. & Fr.: April - May.

: The sceds are dispersed
mainly by water and by man during agricul-
tural operations.

Dissemination

Habitat : An occasional weed of orchards,
fallow lands, grasslands and wheat ficlds.
Indicator of sandy loams.

Root system : A simple much branched tap
root going deeper into the soil,



DBRASSICACEAE

Geographical  distribution : Temperate
Himalaya, Kashmir to Punjab, Westwards to
S. Russia.

Specimen examined @ Kaul 157 (20-4-1970)
RRL Campus pyrethrum plantation.
Chromosome report : 2n=28 (DCA 45).
ALYSSUM Linnaeus
Alyssum desertorum Stapf, Denkschr. Akad.
Wien. 51 : 302, 1886, Stewart 297,

A. minimum Willd, Sp. Pl 3: 464,
non L, 1753; FBI 1: 141.

Annual herbs. Stem up to 15 cm above
ground, branched; branches slender, spread-
ing from the base, leafy, covered with stellate
pubescence. Leaves up to 2.0 x 1.0 cm, petiole
small, oblong; apex somewhat rounded taper-
ing towards the base, margins entire all over
covered with stellate pubescence. texture
rough. Flowers upto 3 mm. diam yellow,
ebracteate, pedicels very small, crowded to
form small rounded heads near the apex.
Sepals persistent, green boat shaped, as long
as the petals. Petals minute with notched
apices. withering soon. Stamens 6, with or
without appendages. Podsup to 3.5 mm diam.
slightly broader than long, notched 2-celled.
Seeds 3-6, small and brownish.

1800

Germination . The seeds sprout just before
the winter approaches i.e. early December and
remain under snow during winter,

Fl. & Fr. : March-May.

Dissemination The sceds are dispersed
either by wind or by contamination with crop

seeds.

Habitat : An occasional weed of wheat
fields, muddy house tops and fallow lands,

Indicator of dry clay loams,

Root A
unbranched tap root,

systein mcagrely  developed

Afghanistan,
Syria, lran,
Himalaya :

Geographical distribution
Europe, Turkey Caucasus,
Central Asia, Siberia, Mangolia,
Kashmir.

Specimen examined . Kaul 145 (5-4-1970)
Chishma Shahi, orchards and wheat fields.

EROPHILA de Candolle (nom. cons).
Erophila verna (L.) E. Meyer var, cabillonensis
(Jord.) Schulz in PRanzenreich 89 : 352,

1927; Kitamura in Res. Kyoto Univ. Sci.
Exped. 8 : 97, 1966.
E. cabillonensis Jord. Diagn. 226, 1864.
Draba verna L. Sp. Pl, 642, 1753.
E. vulgaris DC. Syst. 2: 356, 1821; FBI

1 : 145,

Annual herbs up to 15.5 cm. Leaves up to
13.5 cm, all radical forming a rosette at the
base, oblong lanceolate, broader at the apex

and narrowing towards the base, margins
slightly pubescent and finely dentate. Scapes
1-5, generally one with flowers arranged

towards the apices in racemes. glabrous or
slightly pubescent at the base. Flowers white,
ebracteate, pedicellate; pedicels up to 1.5 cm
glabrous. Sepals 4, greenish. caducous. Petals
4, each lobe deeply bifid, nearly twice the
length of sepals. Pods 4-8 mm long. twice as
long as broad, compressed, elliptic and glab-

rous. Seeds many.

Germination The seeds are small,
producced in large quantities sprouting in early
spring (February-March).

Fl. & Fr. : April-May.
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Dissemination : The seeds are disseminated
mostly by wind and to some extent by rain
water.

Habitat : A common weed of lawns, flower
beds, roadsides, footpaths and orchards pre-
ferring moisturc and shady situations. Loam
indicators.

Root system © A meagrely developed tap
root.

Geographical distribution : Europe, Cau-
casus, Turkey Syria. Iran, Central Asia,
Afghanistan, Himalaya, Kashmir,

Specimen examined . Kaul 130 (28-3-1970
Rawalpora orchards.

ALLIARIA Heister ex Fabricius
Alliaria petiolate (M. Bieb.) Cav. & Grande

Boll. Orto. Bot. Napoli 3: 418, 1913;

Stewart 297.

Arabis petiolata M. Bieb. Fl. Taur, Cauc.

2 : 126, 1808.

Sisymbrium  alliaria Scop.

2,2:26,1772; FBI 1 : 151,

Fl. Car. ed.

Mostly biennial herbs.
erect or procumbent
branched, weak. glabrous or hairy towards
the base. Radical leaves 2.5-4.7 cm diam.
petiolate; petiole upto 5.5 cm, glabrous or
downy, cordate, glabrous, margins crenate or
even serrate, Cauline ones similar but petiole
up to 1.5 cm. Flowers white, ebracteate, pedi-
cellate in small corymbose racemes. Sepals 4,
petaloid at maturity. nearly half as long as the
petals. Pods linear up to 1.5 cm or rarely more
glabrous, compressed. stalked, stalk longer
than the pod and smooth. Seeds Il-seriate
oblong, hard, testa dotted.

Germination : Early March.

Stem up to 35 cm.
unbranched, rarely
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Fl. & Fr. : The flowering takes place once
in two years; March-May.

Dissemination : The seeds are disseminated
mostly by wind.

Habitat © A rare weed of orchards and
gardens of public interest. It prefers moist and
shady situations.

Root  system A thick tap root with its
branches going up to 20 cm. deep into the soil.

Geographical distribution Western
Europe, Western Himalaya: from Kumaon
to Kashmir; Afghanistan.

Specimen examined Kaul RRL 5973
(10-4-1969) Harwan near reservoir.

Chromosome report : 2n =36 (DCA 41.).

ARABIDOPSIS Heynhold

Arabidopsis thaliana (L.) Heynhold in Holl. et
Heynh. Fl. Sachs. 2 : 538, 1842; Kitamura
141; Polunin 124; Stewart 299.

Arabis thaliana L. Sp. Pl. 665, 1753.

Sisymbrium thalianum J. Gray & Monnard
in Ann. Sc. Nat. Bot. Ser. 1, 339, 1926;
FBI 1 :148.

Annual herbs. Stem 8-20 cm, erect, slender,
branched. glabrous or slightly pubescent to-
wards the base with scattered, spreading,
simple and forked hairs. Radical leaves form-
ing a rosette, withering soon, petiolate; petiole
1.5-4.0cm glabrous; pubescent covered with
simple and stellate hairiness. Cauline leaves
1.5-2.5cm x 0.5 cm ovate lanceolate, simple
and sessile margins entire, slightly pubescent.
Flowers white arranged in slender elongated
and branched axillary racemes; pedicellate;
pedicels 0,5-1.5 cm, slender, glabrous or
sometimes hairy. Pods up to 2 cm,, stalk some-
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what shorter than the pod, narrow and linear,
valves convex. l-nerved.

Germination : The seeds germinate in early
spring (late Feb. to carly March).

Fl. & Fr. : April-May.

Dissemination The seeds are small and
light, easily disseminated by wind and to some
extent by rain water.

road-
Indi-

Habitat : A common weed of lawns,
sides, footpaths and some grasslands.
cator of alluvials or sandy loams.

Root system : A meagrely developed tap
root.

Geographical distribution : Eurasia, Afgha-
nistan, Himalaya, Sikkim to Kashmir.

Specimens Kaul RRL 5943
(1-4-1969) University campus Srinagar; Kaul/
129 (28-3-1970) Barzulla lawns.

Chromosome report : 2n=10 (DCA 40).

Hlustration : Geigy Weed tables, Fig. 40. 1.

TURRITIS Linnaeus

Turritis glabra L. Sp. Pl. 666, 1753; Rao
BOBSI 2 : 395, 1960.

examined

in

Arabis glabra Crantz, Stirp. Austr. 36, 1762;
FBI 1 : 135.
Annual herbs. Stem 20-50 cm, erect,

branched or sometimes unbranched, purplish
below, dull green pubescent below, some small
branches pubescent all over. Radical leaves
4.0-6.5 cm, simple, oblong lanceolate, sessile,
apex obtuse, margins dentate, pubescence
stellate on under surface, soon withering.
Cauline leaves 2-3.5cm, oblong, lanceolate,
stem clasping bases auricled, margins dentate,
stightly hairy; uppermost leaves slightly sagit-
tate with acute apices. Flowers 0.5 ¢cm diam..

hK)

light yellow, in branched 5-18.5 c¢cm long
racemes. Sepals 4, green slightly hairy. Petals
as many as sepals but a bit longer. Stamens
tetradynamous, filaments as long as petals.
Pods up to 3.5 cm, linear, stalks hairy. Seeds
2.serjate and brick red, small but very hard.

Germination The seeds germinate in
early spring (Feb -March).

Fl. & Fr.: April-May.

Dissemination : The seeds are disseminated
by wind and to some extent by rain water.

Habirat
orchards.

: Arare weed inhabiting some
Sandy loam indicators.

Root system : A simple tap root.

Geographical  distribution Temperate
Europe, Asia, North America, Alps of Aus-
tralia, Western Himalaya: Kumaon to
Kashmir.

Specimens  examined Duthie 10866

(13-5-1892) Pirni, Jehlum valley (DD); Kaul!
RRL 5957 (8-4-1969) Majid Bagh orchards;
Kaul 133 (29-3-1970) Chishma Shahi orchards.

Chromosome report ; 2n=16, 32 (DCA 44).

DRABOPSIS K.H.E. Koch

Drabopsis verna K.H.E. Koch in Linnaca 15 :
253, 1841; Stewart 312.

Arahis nuda Belang. ex Boiss. in Ann. Sc.

Nat, Ser. 2, 17 : 54, 1842; FBI 1 : 137.

A small annual up to 10 cm high, growing
in small colonial tults. Leaves all radical, 0.5-
1.5 cm, generally sessile or subsessile. oblong.
broad in the middle, slightly hairy oreven
glabrous, margin entire. Scapes one to several,
leafless, generally glabrous, erect. Flowers
small, yellow. Szpals 4, 2-5 mm, glabrous.
caducous. Petals 4, cruciform, longer than the
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sepals, lobes entire. Pods up to 1.8 cm, linear,
stalk very small, glabrous, erect, vaives 1-3
veined, midvein distinct, seeds 1-seriate, 0.5-1
mm diam., brownish, not margined.

Germination : The seeds germinate in early
spring. (Feb.-March).

Fi. & Fr. : April-May.

Di ssemination : The seeds are disseminated
by wind or irrigated water.

Habitat : An occasional weed of orchards,
grasslands and Morus nurseries; growing in
colonies under the shade of trees and moist
situations, Indicator of alluvials or sandy
loams.

Root system : The roots are in the form of
slender adventitious roots remaining in the
surface horizons.

Geographical distribution ; Afghanistan to
Turkey. Western Himalaya, Kashmir.

Specimen examined : Kaul 124 (25-3-1970)
Rawalpora Morus stands.

VIOLACEAE
VIOLA Linnaeus

Viola odorata L. Sp. Pl 934, 1753; FBI 1 :
182; Stewart 492,
(Fig. 16)
Perennial herbs with a stout, creeping or
stoloniferous rootstock. Stem O. Leaves all
radical, up to 3 cm diam, petiolate, petiole 3-
9 cm, slender, hairy or even glabrous, broadly
cordate, tip rounded, crenate, glabrous or
margins slightly hairy. Stipules elongated,
generally toothed with linear segments.
Flowers up to 2.5 cm long including spur,
pinkish blue or purplish, bracts O, bracteoles
2, small, linear, padicellate; pedicels 6-9 cm

long, glabrous or hairy. Sepals 5, 2.5-4.5 mm
long. apex obtuse, margins glabrous or setose,
persistent. Petals 5, lower spurred, spur short
and subulate. Stamens 5. Ovary with a small
inflated style and decurved stigma, 3-celled.
Seeds 3-6 or more, somewhat rounded.

Germination : The seeds are hard and do
not germinate easily. The plants mostly repro-
duce vegetatively. The seedlings are seen in
March.

Fl. & Fr. : April-June.

Habirat : A rare weed but having a gre-
garious habit in some orchards under the
shade of trees. Indicator of sandy loams.

Root system : A thick creeping somewhat
black rootstock trailing in the surface horizon
of the soil producing adventitious roots and
shoots.

Geographical distribution : Europe, North
Africa, N. and W. Asia, Himalaya, Kashmir.
Kaul RRL 35975
Kaul 139

Specimens examined :
(10-4-1969)  Harwan Park;
(30-3-1970) Rawalpora orchards.

Chromosome report : 2n=20 (DCA 49),

A variable form of this species is described
as under :

Rootstock thick and stoloniferous. Stem
up to 45 cm, weak procumbent, glabrous or
very rarely hairy towards the base. Leaves
mostly radical and some cauline. Radical
ones upto 6.5 cm diam, stipulate, stipules
upto 1.8 c¢cm, base broad, finally tapering
towards the apex, margins dentate, petiolate,
petiole up to 21.5 cm long, slender, mostly
glabrous, cordate, apex rounded, margins
crenate, lobes rounded, glabrous. Cauline ones
similar but obovate to cordate and short
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petioled. Flowers up to 2.2 cm long, including
spur, pure white or sometimes lower part of
spur a bit brownish, pedicel up to 7.5 cm fong,

small but slightly hooked. Ovary similar to V.
odorara but the seeds are definitely larger.
A rare weed of orchards of Srinagar.

glabrous. Sepals 5 up to | cm long, broader at Kaul 117 (12-3-1970) Sanat  Nagar,
the base and tapering into a subacute apex, Srinagar.
margins glabrous or sctose. Petals spurred,
CARYOPHYLLACEAE
Key to the genera
1. Sepals united in a 5-toothed calyx :
2. Calyx cylindric or ovoid and inflated; fruit a membranous capsule Silene
2. Calyx not so inflated; fruit m:mbranous or not :
3. Petals pink, margins jagged and scales at throat Vacearia
3. Petals without scales or jagged meargins, nolched or entire. Flowers umbellate
4-7 arising from a point Holosteum
1. Sepals free or rarely fused at the base :
4. Petals shortly or deeply 2-lobed :
5. Petals shortly bifid. Fruit longer than the calyx with twice as many tecth Cerastiom
as styles
5. Petals bifid, rarely entire. Ovary with 3 styles Stellaria
5. Petals with diverging lobes. Ovary with 5 styles Myosoton
4. Petals entire or cven absent :
6. Leaves ovate to obovate or sometimes linear, bases not united. Petals as long
or even shorter than sepals Arcnmaria
6. Leaves obovate to linear lanceolate, bases united, petals 4-5 or 0 Sagina

SILENE Linnaeus
Silene conoidea L. Sp. PIl. 418, 1733; FBI 1:
218; Sabnis in J, Bombay Nat. Hist. Soc.
42 (1): 135, 1942: Mizushima in Kitamura,
Fl. Afghanistan 115, 1960; Stewart 251.
Annuals with stem 15-55 cm, erect, branch-
cd or unbranched, ribbed, finecly grooved.
glandular, pubescent, apical portions sticky.
Radical leaves similar to cauline ones but
subsessile and soon withering. Cauline leaves
2.5-8.5 cm, oblong to lanceolate, broader
towards base and tapering into an acute apex,
opposite, stem clasping, veins running some-
what parallel, glandular pubescent. Flowers
2.0-3.5cm long, in panicled cymes, bractcate,

bracts leafy; pedicellate: pedicel as long or
shorter than the flowers, pink. Calyx tubular.
tube upto 3 cm long, 20-30 veined. finely
grooved, sticky, narrowed towards the apex,
5-toothed, teeth linear lanceolate, bascs of the
tube dilating in fruit; persistent. Petals 5, pink,
limb obovate, small, entire, claw long,
auricled, Stamens 10. outer five adnate to the
petals, anthers elongated, basifixed. Ovary
raised ona small gynophore, oblong-ovoid,
narrowing into a pointed apex, shining; styles
3, small. Capsule ovoid, enclosed in globosely
inflated calyx. Seeds many, brick-red, hard
with small tuberculated rows.
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Germination : The sceds are produced in
large quantities only a few germinate in early
spring i.e February—March.

Fl. & Fr. : Ending March-Early May.

Dissemination : The sceds are mostly
disseminated by wind and to some extent by
man during agricultural operations.

Habitat : A rare weed of some orchards,
grasslands and fallow lands. Loam indicators.
Root system : A much branched tap root.

Geographical distribution : Mediterranean
region, C. Assa, Iran, Afghanistan, Pakistan,
Western Himalaya and Tibet.

Specimens examined : Kaul RRL 5995
(26-5-1970) Barzulla orchards; Kaul RRL
19748 (24-6-1972) Rawalpora orchards.

Chromosome report : n=10 (Bhat, Bakshi
& Kaul. 1972).

VACCARIA Medikus

Vaccaria pyramidata Medik. Philos. Bot. 1 : 96,
1789 Stewart 256,

Saponaria vaccaria L. Sp. Pl. 409, 1753; FBI
1 :217; Sabnis in J. Bombay Nat. Hist,
Soc. 42 (1) : 135, 1942; Mizushima in
Kitamura, Fl. Afghanistan 115, 1960.

Tall annuals. Stem upto 75 cm, erect,
robust, branched, narrowly grooved, glabrous
Leaves 3.0-8.5 x 1.5-3.5 cm, sessile, linear-
oblong, opposite, apex acute, margins entire,
glabrous, Flowers in dichotomous cymes, up to
3.5 cm diam., bracteate, pedicellate; pedicels
very small. Sepals 5, up to 2 cm long, ovoid or
oblong, distinctly nerved, glabrous. Petals 5,
with broad, entire or notched, obovate limbs,
white with rosy streaks. Stamens many,
generally 10-20. Ovary 2-celled with 2 styles.
Capsule ovoid to oblong. Seeds many, globose,
black and granulate.

Germination : The seeds sprout in spring
(March-April).
Fl. & Fr. : July-August.

Dissemination : The seeds are disseminated
mostly by man through agricultural operations.

Habirar : An occasional weed of wheat,
pea and sarson fields. Indicator of fertile soil
conditions.

Rooft system : The main tap root is about
20 cm long and branches remain in the surface
horizons only.

Geographical distribution ; Chiefly Medi-
terranean and West Asiatic regions.

Specimen examined : Kaul RRL
(24-6-1972) Rawalpora orchards.

HOLOSTEUM Linnaeus

Holosteum umbellatom L. Sp. Pl. 88, 1753; FBI
1 :227; Polunin 82, t. 8; Stewart 245.
(Fig. 17)
Annual herbs, 10 to 25cm long. Stem bran-
ched from the base, erect, internodes up to 5 cm,
glabrous, slender, slightly glandular. Leaves
simple, 1.0-3.5 x 0.3-0.8 cm linear to obovate-
lanceolate, opposite, semiamplexicaule, entire.
Flowers in terminal umbellate cymes, bracteate;
bracts small, membranous, not seen in older
plants, pedicellate; pedicels 4-7, arising from a
point, glabrous, young stalks deflexed. Sepals
5, up to 0.5 cm long, glabrous, edges scarious,
persistent. Petals 5, slightly longer than sepals,
notched or entire. Stamens, 4-5, with globular
anthers, Ovary l-celled with 3 styles. Capsule
6-valved, valves with recurving tips in dehisced
fruit. Seeds many, rough, concavo-convex,
up to 1 mm diam., brick red and hard.

19747

Germination : The seeds sprout in early
spring (February-March).
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FI. & Fr. : Ending March-May.
Dissemination : The seeds are disseminated,
mostly by man and to some extent by wind.

Habitat » A rare weed of vegetable fields
and fallow lands. Indicator of open and aera-

ted soils.

Root  system A meagrely developed
adventitious root systein never going deep.

Geographical  distribution West Asia,
North Africa, Europe, Iran, Afghanistan and
Kashmir.

Specimen examined : Kaul 123 (25-3-1979)
Sanat Nagar orchards.

Chromosome report @ 2n 20 (DCA,

1955).
CERASTIUM Linnaeus

Cerastium glomeratum Thuill. Fl. Paris ed. 2,
266, 1799; Stewart 241, (Fig. 18)

C. vulgatum L. var. glomerata Thuillier ex
Edgew. & Hook. f. in Hook. f. FBI'l
228, 1875.

Annual herbs, branching from the base.
Stem upto 15 cm, rarely more, suberect or
erect, weak. finely ribbed, glandular hairy, fast
green, sticky towards the apices of the
branches. Leaves up to 2.5 x 1.5 cm,
simple, sessile, opposite, ovate or obovate,
glandular hairy. margins entire, apex blunt.
Flowers white in axillary cymes. towards the
apices of the branches, bracteate; bracts small,
leafy, glandular hairy: pedicellate; pedicels
smaller than the flower, glandular and viscid.
Sepals 5, upto 7 mm long, obovate, finely
tapering towards the apex, glandular pube-
scent, persistent, margins membranous. Petals
5, spreading, as long or slightly longer than
the scpals, apex bifid. Stamens 10, filaments
of variable size. Ovary obovate, styles §,

shorter than the ovary. Capsule protiuding
out of the persistent calyx, valves 5-7 fid,
tubular, dehiscing by an apical pore. Seeds
many, small, hard, finely tubercled, brownish.

Germination : The seeds germinate in early
spring (February end—Early March).
Fl. & Fr. : April-June.

Dissemingtion : The seeds are moslly
disseminated by rain water or irrigation water.

Habirat : The occasional weed of lawns,
flower beds, margins of wheat fields, orchards
and even fallow lands, preferring moisture.
Indicator of fine alluvials or loam.

developed
the

Root system : A mezagrely
adventitious root system remaining in
surface layers of soil only.

Geographical distribution : A cosmopolitan
weed; probably a native of Europe.

Specimens examined : Kaul 150 (9-4-1970)
RRL campus lawns; Kau/ RRL 19749
(24-6-1972) Rawalpora orchards.

ARENARIA Linnaeus

Arenaria serpyllifolia L. Sp. Pl. 423, 1753; FBI
1:239; Collett 53; Mizushima in Kitamura,
Fl. Afghanistan 110, 1960; Rao in BOBSI
2: 397, 1960; Stewart 239, (Fig. 19)

Annual herbs. Stem 15-25 e¢m long crect
or decumbent, branches eymose, arising from
the root, all over pubzscent, slender. Lcaves
simple up to 1 cm long, rarely more, ovate to
obovate, opposite, acuminate, sessile, 1-3
nerved, ciliate, margins more hairy. Flowers in
apical cymes, white, upto 0.5 cm diam.
pedicellate; pedicels longer in fruit, pube-
scent, Calyx 5, persistent, hairs with rounded
tips. Petals 5, entire, generally shorter than the
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sepals, white. Stamens 5 with globular pinkish
anthers. Ovary obovate, styles 3, recurved
with a hairy stigmatic portion. Capsule I-
celled, slightly exceeding the persistent calyx,
ovoid with small 6 valves, dehiscence by apical
pore. Seeds many, globular, brown and hard.

Germination : The seeds are produced in
large quantities and germinate in late autumn
(November-December).

Fl. & Fr. : April-June.

Dissemination : The seeds get disseminated
by wind, irrigation water and through animals
and men.

weed of lawns,
It

Habitar : An occasional
muddy walls, house tops and wheat fields.
is known to be a lime indicator.

Roor system : A meagrely developed tap
root system.

Geographical  distribution
Europe, Asia and N. Africa.

Specimens examined : Kaul 30 (21-5-1969)
Badgam, along walls; Kaul RRL 19750
(24-6-1972) Rawalpora orchards.

Chromosome report : 2 n = 40 (DCA 61).

Temperate

STELLARIA Linnacus

Stellaria media (L.) Cyr. Ess. Pl. Char. 36,
1784; FBI 1 : 230; Rao in BOBSI 2 : 397,
1960; Mizushima in Hara, Fl. Eastern
Himalayas 82, 1966; Stewart 254.

Alsine media L. Sp. Pl. 272, 1753.

Annual herbs with stem up to 30 cm long,
weak, procumbent, glandular, pubescent,
branched, rooting at the nodes, flaccid.
Leaves 0.5-3.0 cm diam., lower ones petiolate;
petiole up to 1.5 cm, slightly winged and pube-

scent; uppermosi sessiie, opposite, marJins
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smooth, ovate to ovate-cordate, glabrous or
lower surface somewhat pubescent. Flowers
up to 6 mm diam, in axillary cymes, bracteate;
bracts leafy, pedicellate; pedicels smaller than
the leaves, glandular. Sepals S, free, lanceo-
late, broader at the base, apex acute, slightly
hairy, as long as petals. Petals 5, each 2-fid,
white. Stamens 10, some anthers red. Ovary
globular, styles 3. Capsule pyramidal, up to
1cm diam, longer than broad, protruding
out of the persistent calyx. Seeds many. brick
red, small, tubercled, hard and somewhat
circular.

Germination : The seeds germinate in late
autumn, i.e. November and sometimes in early
March also.

Fl. & Fr, : March-July.

Dissemination The seeds are mostly
disseminated by rain or irrigation water and
to some extent by animals, especially hoofed
animals.

Habitat A common abundant weed
growing in orchards by the sides of drainage,
wastelands and some damp areas. Indicator
of damp and alkaline soils.

Root system : The roots are developed

profusely on the nodes.

Geographical distribution : All Arctic and
north temperate regions.

Specimens examined : Kashavanand 26978
(3-6-1908) Srinagar (CAL); Kaul RRL 5944
(1-4-1969)  University campus; Kaul 153
(16-4-1970) Badgam roadsides.

An ecotype of this species is seen to grow
in wheat fields under open and dry conditions.
It forms small tufts or mats. Stem much
smaller turning greenish purple. Leaves all
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sessile, ovate, very. small. Petals generally
shorter than sepals. Capsule included in the
calyx.

Specimens examined : Kaul 117a (17-3-1970)
Barzulla fallow fields; Kawl 122b (25-3-1970)
Shalimar wheat fields.

Remarks : The plants are fed to the cattle.
MYOSOTON Moench

Myosoton aquaticum (L.) Moench, Meth. l.c.;
Stewart 249.

Cerastium aquaticum L, Sp. Pl. 439, 1753.

Stellaria aquatica (L.) Scopoli, Fl. Carniol. ed.
2, 1:319,1772; FBI 1 : 229; Mizushima in
Hara, Fl. Eastern Himalayas 82, 1966,

Perennial herbs. Stem up to 75 cm long,
procumbent or suberect, weak, fistular,
branches trailing. faintly ribbed with narrow
grooves, glandular towards the apices of
branches. Leaves 1.0-8.5 x 0.3-2.5 cm,
lower ones short petioled, broader at the base
and tapering towards the apex, opposite,
margins entire or sinuate, glabrous or gland-
ular hairy. Flowers up to | cm diam, white in
axillary cymes, bracteate, bracts leafy; pedi-
cellate; pedicels slender, up to 2.5cm, glandu-
lar hairy. Sepals 5, ovate lanceolate, glandular,
enlarged in fruit. Petals 5, with diverging
lobes, slightly longer than sepals. Stamens 10,
included. Ovary obovate, styles 5, diverging.
Capsule ovoid or globose, up to 1.5 cm diam.;
stalks deflexed; dehiscence, valvular, valves 5,

acute, Seeds globose, tubercled, brick red and
hard.

Germination : The seeds remain dormant
in the muddy soil for autumn and winter and
sprout in early summer i.e. February-March.

Fl. & Fr.: June-August.

Dissemination : The occasional weed  of
damp fallow lands, floating islands and some
water canals.

Habitat : An occasional weed of floating

islands preferring damp situations.

Root system : The nodes are rooting and
fix the plants in the muddy soil.

Geographical distribution ;: North and West
Asia, N. Africa and Europe.

Specimens  examined Gammie s.n.
(18-7-1891) Kashmir (DD); Kaul 27 (2-5-1969)
Shalimar floating fields.

SAGINA Linnaeus

Sagina saginoides Karst,, Deutsche Fl. Pharm.
Med. Bot, 539, 1882; Stewart 250,

Spergula saginoides L. Sp. Pl. 441.1753,

Sagina procumbens auct. non L (1753); FBI 1:
242; Collett 53; Rao in BOBSI 2: 397,
1960.

A small somewhat tufted perennial herb.
Stem branching from the base, weak procum-
bent, spreading, up to 10 cm long. Leaves
opposite, united at the base, somewhat linear
and acute, glabrous or slightly glandular hairy,
hairs small, microscopic. Flowers
green, arranged in small cymes. 4-merous,
rarely S-merous, pedicellate; pedicels axillary,
slender, glabrous or minutely ciliate, erect or
curved at the tip. Sepals 4, somectimes 5,
obovate, up to S mm long, margins membra-
nous, glabrous or very rarely ciliate, persistent,
diverging apart as the capsule matures. Petals
O. Ovary obovate; styles 4, about o. | mm
long. white, slender and somewhat plumose.
Capsule opening by 4-S valves. receptacle
tentacular, embedded in the tentacles arc seeds
which are small, black, hard, circular, up to |
mm diam, numerous.

small,
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Germination : The seeds germinate in early
spring and remain dormant for summer and
winter.

Fl. & Fr.: March-May.

Dissemination : The seeds are dispersed
mostly by wind or get contaminated with crop
seeds.

Habitat : An occasional weed of lawns,
flower beds, roadsides, footpaths and some
grasslands, preferring open situations Indica-

tor of sandy loams,
Root A  meagrely developed

branched tap root system.

system

Geographical distribution : Temperate and
alpine Himalaya and Tibet.

Specimen examined Kaul RRL 16030
(31-5-1971) RRL Srinagar lawns.

Chromosome report : 2n=22 (DCA 60).
Hlustration : Polunin pl. 13,

PORTULACACEAR
PORTULACA Linnaeus

Portulaca oleracea L. Sp. Pl. 445, 1753; FBI 1 :
246; Geesink in Blumea 17 : 290, 1969,
Polunin 76; Stewart 237. (Fig. 20)

Annual prostrate herbs. Stem up to 20 cm,
thoroughly branched. branches trailing. some-
times rooting at nodes, succulent, glabrous,
purplish or non-green at maturity. Leaves up
to 2 cm diam., oval or oblong, sub-succulent,
subsessile, lower ones opposite, middle altern-
ate and upper whorld, glabrous. Flowers up to
8 mm diam., yellow, arranged in apical small
dichotomous cymes, clustered. Sepals 2, up to 5
mm long, imbricate, persistent, subsucculent,
glabrous. Petals 5, slightly longer or as long as
sepals, each lobe notched. Stamens 5-10 or
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more, anthers small globular, surrounding the
style. Ovary included in the persistent calyx,
half inferior, glandular and succulent, styles
3.5. Capsule obovate or triangular, enclosed in
2, persistent sepals. Seeds opening through a
transverse lid, many, minute and black.

Germination : The seeds sprout in spring
(March-Aopril).

Fl. & Fr. : Summer (June-August).

Dissemination : The seeds are disseminated
mostly by water and to some extent by man
also.

Habitat ;: The weed grows commonly in
orchards, vegetable fields and fallow lands.
Prefers moist and shady situations. Indicator
of aerated clay loams,

Roor system : Simple adventitious roots
are produced at nodes which enter the surface
horizons of soil.

Geographical distribution : A cosmopolitan
weed.

Specimen examined : Kaul 89 (10-9-1969)
RRL Srinagar fallow fields.

Local name : *‘Nunar’.

Uses : Used as a vegetable by common
people. It possesses sour taste.

Chromosome report : 2n=54 (DCA 70).

HYPERICACEAE
HYPERICUM Linnaeus

Hypericum perforatom L. Sp. PL 785, 1753;
FBU 1: 255; Forsch. in Fl. URSS 15:
243, t. 12-1, 1949; Rao in BOBSI 2: 1397,
1960; Stewart 486.

Perennial herbs with somewhat stoloni-

ferous roots. Stem up to 50 cm erect, angled,
branched or unbranched, glabrous, but more



MALVACEAE

or less black gland dotted, leafy. Leaves
oblong, 0.5-2.5 x 0.3-1.5 cm, obtuse, veins
radiating. lower surface pale, glabrous, entire,
seems to be perforated when seen against
light, black dotted. Flowers up to 3 cm diam.,
yellow, in terminal corymbs, bracteate; bracts
leafy and small; pedicels stout, upto 3 cm
long, more or less dotted. Sepals 5, up to 8 cm
long, acute, green, persistent, gland dotted.
Petals 5, obovate, up to 1.5 cm long, gland
dotted on the margins, Stamens numerous,
triadelphous, anthers globular, sometimes
gland dotted. Ovary 3-celled. styles 3, diver-
ging, twice as long as ovary. Capsule up to
1 cm diam., ovate. Seeds small, brownish,
hard and numerous.

Germination : The seeds sprout at the onset
of summer (May).

Fl. & Fr. : August-September.

Dissemination : The seeds are disseminated
by wind and animals including man,

Habirtat : An occasional weed of orchards,
grasslands and fallow lands. Indicator of
nitrogenous dry soil.

Root system : The rootstock is tough and
somewhat trailing.

Geographical distribution : Europe, North
Africa, Siberia, Central Asia, Turkey, Iran,
Afghanistan, Pakistan, Himalaya, Kashmir to
Kumaon and China.

1298
5574

Alluwalia
RRL

Specimens  examined :
(4-7-1951)  Kukernag; Kaul
(3-7-1970) RRL Srinagar campus.

Chromosome report : 2 n = 32 (DCA 114).

MALVACEAE

Key to the species
1. Calyx forming a cupular tube at
maturity, never inflated

2. Epicalyx absent, Carpels larger in

a compact elongated head Abutilon
2. Epicalyx lincar or obovate.

Carpels smaller in compact

circular head Malva

1. Calyx inflated and campanulate at

maturity Hibiscus

ABUTILON P. Miller

Abutilon theophrasti Medik. Malv. 28, 1787;
Borssum in Blumea 14 : 166, 1966; Stewart
477.

A. avicennae Gaertn. Carp. 2 : 251, t. 135, f. 1,
1791; FBI 1 : 327.

Annual herbs. Stem uplo | m erect,
cylindrical or ribbed, downy, grey, woody
near the base. Leaves cordate, apex acute cr
acuminate, up to 9.5 cm across, broader than
long, petiole longer than the leaf, hairy or
downy, raised from the under surface, closely
felted with grey downy growth; upper suarface
usually glabrous, margins crenate to finely
dentate. Flowers in terminal axillary cymes,
yellow, bracts leafy, bracteoles O, pedicels
shorter than the leaf petioles, hairy or tomen-
tose. Sepals 5, obovate, apex acuminate, blunt,
up to 8 mm long, becoming broader in fruit.
forming a cupular tube, downy. persistent,
Petals 5, longer than sepals, free above but
connate below. Stamens forming a tube,
anthers 1-2 celled. Carpels exceeding 15, in a
compact elongated head. Each carpel densely
hairy, hairs white, apsx awned; awn straight,
persistent and hairy.  Seeds 1-many in cach
carpel. up to 8 mm diam., hard and wrinkled.

Germination : The seeds sprout in early
spring (May),

Fl. & Fr. : August-September.

Dissemination : The seeds are disseminated
by wind and man.
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Habitat : An occasional weed of maize
fields and lallow dry lands. Indicator of sandy
loams.

Root system : A thick tap root going up to
20 cm decp in the soil,

Geographical distribution : Arabia, Tropi-
cal Africa, India & Pakistan.

Specimens examined : Meebold 3662 (June,
1905) Sumbal, Kashmir (CAL); Kaul RRL
19703 (16-9-1971) Shalteng Maize fields.

Chromosome report : 2n=42 (DCA 122).

MALVA Linnaeus
Key to the species

1. Stem suberect and weak. Petals 3-4

times the length of sepals sylvestris

1. Stem decumbent and weak. Petals
twice the length of sepals

neglecta
Malva sylvestris L. var. eriocarpa Boiss. FI,
Orient. 1 : 819, 1867; FBI 1 : 320.

Annual, biennial or even perennial herbs
with a thick stoloniferous rhizome. Stem up to
50 cm, suberect or even trailing, weak, ribbed
and narrowly furrowed, glabrous or more or
less hairy. Leaves simple, cordate or rounded,
5-7 lobed, broader than the long, petiole very
long, glabrous or minutely pubescent, veins
reticulate. Flowers up to 5.5 cm diam. pedicel
up to 1-5 cm or rarely more in length, bracts
leafy, bracteoles 3, small, linear, smaller than
the sepals. Epicalyx constituted of 5 broader
lobes. Sepals S5, obtuse or acute, minutely
pubescent persistent. Petals 5, purplish to
pinkish, dark purple veins running along the
jength of petals, 3-4 times the lengh of sepals,
notched, bases slightly bearded. Stamens

forming a tube round the ovary, anthers 1-2
lobed. Ovaries small, many. Fruit enclosed
in the persistent calyx.

Germination : The seeds germinate in early
summer (May-June).

Fl. & Fr. : August-September.

The seeds are mostly
irrigation water and by

Dissemination :
disseminated by
animals also.

Habitat : An occasional weed of vegetable
fields. Indicators of moist nitrogenous allu-

vials.

Root system : The roots are mostly adven-
titious and remain in the superficial horizon of
the soil. The adventitious roots arise from a
thick stoloniferous sucker like rootstock.

Geographical  distribution Europe, N.
Africa, Caucasus, Central Asia, Afghanistan,
Pakistan, Himalaya, Kashmir to Kumaon.

Specimens  examined Kapoor 337
(24-7-1945) Gagribal fallow fields; Kaul/ 68 a
(2-8-1969) Rawalpora vegetable fields.

Remarks : When young the leaves are

relished as a vegetable.
Chromosome report : 2 n = 42 (DCA 122).

Malva neglecta Wallr. in Syll. Ratish. 1
140, 1824; Iljin in FI. URSS 15 : 56, 1949;
Kitamura 271; Stewart 481.

M. rotundifolia L. Sp. Pl. 688, 1753 nom. ambig.
FBI 1 : 320; Collett 59; Rao in BOBSI 2 :
397. 1960.

Annual or biennial herbs. Rootstock
stoloniferous, spreading, stem upto 12.5 cm,
procumbent, weak, much branched, sparingly
villous or downy with simple and stellate



ZYGOPUHYLLACEAE

pubescence, Leaves simple, suborbicular or
cordate, 2.0-5 5 cm across, lobes crenate, dull
green, somewhat rough, pubescent, petiole
slender upto 9 cm long. downy or villous.
Flowers up to 2 cm across, generally white,
rarely pinkish, bracts leafy, bracteoles narrowly
oblong, acute, hairy, pedicel up to 3 cm long,
pubescent. Epicalyx 3-5 lobed. Sepals 3,
oblong, acute, persistent, dull green, villous.
Petals 5, about twice the length of sepals,
lobes wedge shaped, notched, somewhat
bearded at the base. Stamens form a tube
round the ovary, anthers 1-2 celled. Carpels
1-seeded, many, hairy; indehiscent, after
maturity separating from a short conical torus.
Seeds hard, with a somewhat curved micro-
pyle, grey, up to 5 mm diam.

Germination : The seeds germinate in early
summer (May).

Fl. & Fr. : July-September.

Dissemination : The seeds are disseminated
by wind and during agricultural operations,

Habitat : An occasional weed of orchards
and fallow grasslands, preferring dry silua-
tions. Indicator of sandy or gravelly soils.

Root  system A tough stoloniferous
rootstock with roots arising from the nodes.
Specimens examined : Keshavanand 28761

(16-5-1908) near Wular (DD); Kaul RRL
19606 (6-7-1969) Hari Parbat fallow fields,
almond  orchards: Kaul 336 (4-8-1972)

Pampore maize fields.

Chromosome report : 2 n = 42 (DCA 122).

HIBISCUS Linnacus (nom. cons.)

Hibiscus trionum L. Sp. PI. 697, 1753; FBI I :

334; Blatter 1 : 63, pl. 16,t. 4; Stewart
480,

Annual herbs. Stem 15-45 cm long, hairy,
branched. Leaves 1-2 pinnatifid, 2.0-5.5 cm
long. lobes inversely egg shaped, blunt, more
or less hairy on both the surfaces, petiolate.
Flowers pale yellow with a dark purple centre,
1.5 x 2.5 cm; bracteoles many, linear;
petiole 1.5-2.5 cm long Calyx campanulate, 5
lobed just above the half-way down, lobes
broad and pointed, inflated, with many
linear hairy green nerves all round. Capsule
elongated, hairy outside. Seeds black dotted
with stellate hairiness,

Germination : Early summer (May-June).

Fl. & Fr. : August-October.

Dissemination : The seeds are disseminated
by wind and water.

Habitat : An occasional
fields and orchards. Prefers moist clay loams.

weed of maize

Root system : A branched tap root goes
up to 16 cm deep in the soil.

Geographical  distribution S. Europe,
Tropics of Old World, Western Himalaya.

Specimen examined . Kaul 351 (7-10-1972)
Drug farms of Yarikha.

2

Chromosome 28, 56

(DCA 123).

report n

ZYGOPHYLLACEAE

1. Perennial bushy herbs. Stem much
branched, leafy: fowers large white or

creamy Peganum

1. Annual or biennial herbs.
branched or unbranched,
flowers small, generally yellow

Stem
leafy;
Tribulus

PEGANUM Linnaeus

Peganom harmala L. Sp. Pl. 444, 1753; FBI 1 :
486; Rao in BOBSI 2 (3-4): 398, 1960;
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Haines in Botany Bijhar & Orissa 159,

1925; Stewart 434,

A perennial bushy herb. Stem branched
from the base, upto 85 cm tall, branches

flattened and spreading, glabrous, leafy.
Leaves multifid, segments linear lanceolate,
entire, acute, glabrous, upto 1.5cm long;

lower cauline leaves long stalked and upper
sessile, glabrous. Flowers solitary in the
axils of branches, up to 1. 8 cm diam., green
when young and creamy at maturity. Sepals
leafy, exceeding the corolla. Corolla 4-5,
ovate oblong with a distinct green vein on
the back. Stamens many, with many antherless
filaments, anthers linear, basifixed. Ovary 3-
celled, with a small style and globular stigma.
Capsule globose, 3-angled, each cell containing

many seeds. Seeds somewhat triangular,
brown with a hard testa.
Germination : The secds germinate in

summer (March-April).
Fl. & Fr. : July-Sz2ptember.

Dissemination : The seeds are mostly

disseminated by wind.

Habitat : An occasional weed of grave-
yards and fallow lands, possessing habit.
Indicator of fertile, slopy, dry and compact
soils.

Root system : A thick trailing rootstock
perennating during the unfavourable season.
Once established it is difficult to eradicate.

Geographical  distribution : Arabia, N,
Africa and Westward to Hungary and Spain.
Specimen examined : Kaul RRL 19607

(6-7-1969) Hariparbat grave yards.

Remarks : The seeds are used for burning
during some religious ceremonies locally.
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The seeds also yield a red dye and used in
medicine.
Chromosome report : 2 n = 24 (DCA 82,

TRIBULUS Linnaeus

Tribulus terrestris L. Sp. PI. 387, 1753; FBI | ;
423; Haines, Bot. Bihar & Orissa 159,
1925; Stewart 435.

An annual herb. Stem up to 70 cm long,
slender, decumbent, branches arising from the
base, nodes swollen, slightly purplish, through-
out white, hairy, hairs prickly. Leaves pinnate
compound, petiolate, opposite, leaflets 4-12,
each leaflet ovate to obovate, upto 1 ¢cmx 0.4
cm sessile, entire, hispid. Stipules linear, small
leafy, generally 4 at a swollen node, 2 longer
and 2 shorter, hispid soon falling off. Flowers
solitary, axillary in long racemes, petiole up to
1.5 cm long, hispid, yellow. Calyx of 5 lobes,
ovate to linear, boat shaped, hispid, white,
hairs spreading on the outer surface, falling
off in fruit. Petals linear to obovate, as long
or slightly longer than the sepals. Stamens 10,
outer 5 attached to the base of corolla lobes
and 5 inner arising from an annular disc, basi-
fixed. Carpels 5, united, hairy, style O,
stigma with 5 distinct hemispherical rays,
Fruit of 5 stiff achenes fused together, each
achene is somewhat triangular with 2 long and
2 short bristles on the outer concave and
rough surface.

Germination ; The seeds germinate in spr-
ing (April-May).

Fl. & Fr. : July-September.

Dissemination : The fruit segments cling
to the animals and birds and are carried to long
distances.

Habitar : An occasional weed of orchards
and maize fields possessing a gregarious habit.
Indicator of dry sandy fertile loams.
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Fig. 17. Holosteum umbellatum Linn.
a. a flower, b. dehisced fruit, c. stamen and ovary
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Fig. 18. Cerastium glomeratum Thuill. (a flowering plant in part)
a. a flower, b. an ovary, ¢. a dehisced capsule.



Fig. 19. Arenaria serpyllifolia Linn. (a flowering plant in part)
a. a flower, b. a dehisced capsule
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Fig. 20. Portulaca oleracea Linn. (a flowering plant in part)

a. v.s. flower, b. 2 mature capsule
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Fig. 21. Geranium polyanthes Edgew. (a flowering shoot)
a. a mature fruit, b. a dehiscing fruit
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Fig. 22. Erodium cicutarium (L.) L'Herit
a, a root system, b. a mature fruit, c. a dehisced fruit.
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Fig. 23. Impatiens brachycentra Kar. et Kir.
a. basal part of the flowering shoot, b, upper flowering shoot
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Fig. 24.  Trifolium repens Linn.
a. v.s. flower, b. pod
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GERANIACEAE

Root system : A tap root sending branches *

into deeper horizons of the soil.

Geographical  distribution Throughout

warm regions of the world.

Specimens examined : Kaul 286 (10-8-1971)
Barzulla maize fields. '

Remarks : A weed very - difficult to eradi-
cate. The seeds are considered to possess a
great medicinal value. Water rerd:red mucila-

ginous by it is drunk in diseases of genito-uri-
nary system.

Local name : “Meitcher Kund”.
Hlustration ;. Polunin pl. 64.

GERANIACEAE

Key to the genera

1. Leaves simple, deeply lobed. Stamens 10, all anther bearing )

1. Leaves pinnate compound, lobes very small.

Stemens 10, only-§ are anther bearing

Geranium

Erodium

GERANIUM Linnaeus
, Key to tbe species

1. Perennial herbs. Flowers up to 4 cm diam.

1. Annual or biennial herbs.

Stem suberect, procumbent, flowers up (o 1.5 cm diam. :

wallichianum

2. Leaves orbicular-reniform, 3-9 gonal, segment cuneate or obtsuse :

3. Stem umbellately branched above the middle; flowers up to 8 mm diam,
3. Stem branched, branches procumbent, flowers up to 1.5 cm diam.

2. Leaves somewhat rounded, segments large, obtuse, 3-5 fid

Geranjum wallichianom D. Don ex. Sweet,
Geran 1:t.90, 1821; FBI 1 : 430; Rao in
BOBSI 2 : 397, 1960 Stewart 430.
Perennial herbs with thick somewhat tube-

rous rootstock. Stem up to 75 cm, erect, weak,

terete, much branched, more or less pilose or
villous with spreading reflexed hairs. Leaves

radical and cauline, former palmately 5-7

lobed, each segment pinnatifid, wedge-shaped,

broader than long; stalked, stalk up to 20 cm,
hairy, stipules oblong 2-4 fid, non green, glab-
rous or pilose like the leaves. Cauline ones simi-
lar but smaller and alternate. Flowers up to4
cm diam., bluish purple, peduncles 2-flowered,

pedicels 2-2.5 cm long, hairs spreading. Sepals ..

5, obovate 1-2 cm long, hairy, apex acute and
awned. Petals 5, about twice the length of

polyanthes
nepalense

rotundifoliom

sepals, spreading lobes slightly notched, claw

- slightly hairy. Stamens 10, obdiplostemonous,

filaments with dilated bases. Ovary of 5
distinct, 1-seeded cells hairy, styles 5, adnate
to the column, separating .at maturity and
coiling up with force to eject out seeds. Seeds
up to 5 mm diam., elongated glabrous or hairy
when young. hard, greyish brown.

Germination : The seeds germinate in early
summer (May) or late spring (April) remain
dormant for a period of over six months.

Fl. & Fr. : June-August.

Dissemination : The seeds: are ejected out
of the capsule with force and are disseminated
by wind.
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Habitat : A rare w:ed of parks and gar-
dens. Commonly found in forests. Indicator of
humus and organic matter.

Root system : A tuberous rootstock going
deep in humus sending adventitious roots.

Geographical distribution : East Afghanis-
tan, Temperate Himalaya : Kashmir to Nepal,

Specimens  examined Gammie
(28-7-1891) Sind Valley (DD); Kaul
(23-5-1969) Shalimar Bagh.

Geraniom polyanthes Edgew. et Hook. f. in
FBI 1 : 431, 1875. (Fig. 21)

Annual herbs. Stem up to 25 e¢m, simple,
suberect, umbellately branched above the
middle, glabrous, sparingly hairy or pilose
towards the apices. Leaves up to 4.5 cm diam.,
orbicular, reniform, 5-9 partite, segments
cuneate, obtuse 3-many fid; radical ones long
petioled, many, umbellate, more or less pilose,
stipules linear, reddish; cauline ones subsessile
to sessile, more pilose, crowded. Peduncles 2-
many flowered. Flowers bluish to purple, up to
8 mm diam., pedicels small, pilose. Sepals 5,
upto 6 mm long, acute, awned, glandular,
hairy, persistent. Petals as long or slightly
longer than sepals, tubular, lobes spreading,
entire or notched, Stamens 10, anthers small,
filaments simple. Ovary 5-celled, with 5 short
and slender styles. Seeds smooth, compressed,
elongated and hard.

Germination ; The seeds
early spring.

Fl. & Fr. : April-June.

Dissemination : The seeds are disseminated
mostly by wind.

s.n.
34

germinate in

Habitat : An occasional weed of orchards
possessing a gregarious habit. Indicator of
clay loams.

Root system : A simple but branched taP
root going in the surface horizon of soil.

Geographical  distribution
Himalaya; Kumaon to Sikkim.

Specimens examined : Kaul 148 {9-4-1970)
Rawalpora orchards (Apple); Kaul RRL 5933
(24-5-1970) Barzulla orchards.

Geranium nepalense Sweet, Geran. ] :t. 12,
1820: FBI 1 : 420; Collett 69, t. 22; Rao in
BOBSI 2 (3 & 4) : 397, 1960; Stewart 429,

or biennial herbs, Stem diffuse,
slender, much branched, suberect, up to 40 cm,
nearly terete, somewhat angular, glabrous
or pilose nodes, swollen. Leaves 3-5 gonal,
broader than long, segments deeply dentate,
glabrous or minutely pubescent, lower ones
long stalked, stalk pilose or even glabrous,
Flowers upto 1.5 cm diam., bluish white,
pedicellate; pedicel up to 4.5 cm, grey covered
with pubescence; peduncles 1-2 flowered.
Sepals 5, obovate up to 0.5 cm long, slightly
hairy, 1-3 nerved, awned, awn small. Petals as
long or slightly hairy, longer than the sepals,
lobes slightly notched, spreading. Stamens 10,
filaments simple, anthers globular, 2-celled.
Ovary 5-celled; styles 5, coherent forming a
small tubular hairy beak. Seeds ejected by
force and lifted by the styles, hairs spreading
when sceds are young.

Temperate

Annual

Germination : The seeds germinate in early
summer, i.e. April-May.

Fl. & Fr. : June-August

Dissemination : The seeds are ejected out
of capsule by force and get disseminated by
wind and hoofed animals.

Habitat : An occasional weed of orchards
and vegetable fields loving moist conditions.
Indicator of fertile clay loams.
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Root system : A branched tap root system,
the branches are horizontally spread.

Geographical distribution : East Afghanis-
tan, India, Himalaya, Kashmir. and China.

Specimens  examined Thapliyal 26364
(31-5-1959) Kashmir (DD); Kaul 67 (29-7-1969)
Chishma Shahi vegetable fields; Kau/ RRL
19676 (28-8-1970) Boniyar orchards.

Chromosome report : 2n = 28 (DCA 84).

Geranivm rotundifolium L. Sp. PL. 683, 1753;
FBI | : 432; Polunin 217; Stewart 430.

Annual herbs. Stem trailing. procumbent,
slender, with spreading branches, hairs white
sometimes glandular, leaves mostly radical,
reniform or rounded, segments 3-5 fid, broad,
obtusely lobulate, pubescent, petioles up to
13.5 cm long, weak, hairy, stipules oblong
lanceolate; flowers reddish, 1-2 on each
peduncle; bracteoles 3, iinear, hairy, pedicel
up to 3.5 cm. slender. Sepals 5, oblong, acute,
up to 5 mm long, pubescent, persistent, Petals
5. generally as long or slightly longer, rarely
notched. Stamens 10, filaments small, anthers
reddish. Ovary 5-celled. hairy when young,
styles up to 8 mm glabrous and slender. Szeds
glabrous, deeply pitted.

Germination : The
spring. (Feb.-March).

Fi. & Fr. : April-May.

Dissemination : The seeds are mostly
disseminated by rain water and to some extent
by wind.

Habirar : An occasional weed of orchards
and fallow moist situations. Indicator of
sandy or gravelly loams.

sceds germinate in

Root system : A simple long tap root going
up to 15 cm deep in the soil.
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Geographical distribution ; Western Hima-

laya, Pakistan, Europe.

Specimens examined : Duthie, J.F. 10815
(7-5-1892) Srinagar (DD): Kau/ 136 (29-3-1970)
Chishma Shahi orchards on walls; Kau/ RRL
19734 (30-9-1971) Rawalpora orchards.

Chromosome report : 2n=26 (DCA 84).
ERODIUM L’ Heritier ex Aiton

Erodium cicutariom ((L.) L' Herit. ex Aiton in
Hort. Kew. ed. 1, 2:414, 1789: FBI | :
434; Collett 70; Rao in BOBSI 2: 397,
1960, Polunin 218; Stewart 427.  (Fig. 22)

Geranium cicutarium L. Sp, PL. 680, 1753.

Annual, hairy, more or less viscid glan-
dular. Stem tufted, branches prostrate running
up to 50 cm in length, forming a basal rosette,
reddish nodes slightly swollen. Leaves mostly
radical, pinnate, pinnules pinnatifid, segments
oval, narrow, acute, hairy, Stipules scarious,
broadly lanceolate and acute. Flowers up to
8 mm diam., purple, axillary; peduncles 2-10
flowered, umbellate. Sepals 5, ovate, up to 1
cm long, margins scarious turning purple,
veins 3-5, distinctly minutely pubescent,
awned. Petals 5, unequal, entire, alternating
with the sepals, slightly longer. Stamens S5,
staminodes 5, filaments simple. Ovary 5-celled;
styles 5, long coherent, separating at the
time of dehiscence, inner surface silky. Seeds
hard, grey, compressed, elongated or round,

Germination : The seeds germinate in late
aulumn and spring (November and early
March).

Fl. & Fr. : April-August.

Dissemination : The seeds are generally
disseminated by wind and also to some extent
by rain water and animals.
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Habitat : A common weed of orchards,
wheat fields, fallow land and waysides. In
open situations the plant possess a restricted
growth whereas in shady and moist situation
it is profuse. Indicator of fertile clay loams.

Geographical distribution ; Europe, Algeria,
North Africa, Caucasus, Turkey, Siberia,
Central Asia, Iran, Afghanistan, Western
Himalaya, Kashmir.

Specimens examined : Gammie s.n. (11-7-
1891) Srinagar 5300 ft (DD); Kaul RRL 5991
(26-5-1970) RRL Campus Srinagar.

Chromosome report : 2 n = 40 (DCA 83).

OXALIDACEAE
OXALIS Linnaeus

Oxalis cornicolata L. Sp. Pl. 435, 1753; FBI 1 :
436; Calder in RBSI 6(8) : 331, 1919;
Gorsh. in FI. URSS 14 : 77, 1949;
Kitamura 245; Polunin 214; Stewart 431.
Annual or perennial herbs. Rootstock

creeping along long distances and rooting at

nodes, densely hairy towards the base. Leaves
alternate, up to 3 cm across, leaflets 3, pale
green, cordate. notched deeply, petioles long
but slender, appressedly hairy. Flowers yellow
upto 1.5 ¢m across, in long stalked umbels
generally 3 in an umbel, individual flowers
pedicellate, pedicels up to 2.5 cm long. Sepals

5, linear, hairy, persistent, smaller than the

petals, Petals 5, lobes obovate, entire. Stamens

10, obdiplostemonous filaments simple. Ovary

S-celled, styles 5, more or less united, stigma

capitate. Capsule cylindrical, up to 2 cm long,

tomentose. Seeds somewhat rounded, brick
red, hard, 2-several in each cell.

Germination : The seeds germinate in early
spring remaining dormant during autumn and
winter.
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Fl. & Fr. : May-August.

Dissemination : Vegetative as  well ag
through seeds. The seeds are mostly dissemi-
nated by wind. The seeds have also been
seen to be carried by ants to different fields.

Habitat : A common weed of orchards and
fallow grasslands. Prefers open situations.
Indicator of well aerated alluvial soils.

Root system ; The rootstock creeps along
the soil and sends nodal roots which penetrate
the surface of soil.

Geographical distribution : A cosmopolitan
weed.

Specimens examined : Kaul RRL 5986
(24-5-1970) Nagin orchards; Kau/ RRL 19787
(19-8-1972) Majid Bagh, vegetable fields.

Chromosome report : 2n = 24 (DCA 84).

BALSAMINACEAE
IMPATIENS Linnaeus
Impatiens brachycentra Kar. & Kir. in Bull
Soc. Nat. Mosc. 15, 179, 1842; FBI 1 : 481;
Collett 75; Rao in BOBSI 2 : 398, 1960;
Stewart 464. (Fig. 23)

Annual herbs. Stem up to 50 cm, erect,
slender, branched or rarely unbranched, quite
glabrous. succulent, nodes swollen and trans-
parent, lower nodes rooting. Leaves simple,
elliptic oblong, acuminate, 3.5-7.5 cm x 0.8-3.5
cm crenate, crenatures sometimes gland
tipped, petiolate; petiole up to 2 cm, slender,
glabrous, sometimes winged, alternate, looking
like whorled towards the apices, veins distinct
and much branched. Flowers white, irregular,
up to 8 mm long, in racemes or umbel like
clusters, usually in the axils of upper leaves;
bracteoles 2-3, small, linear, pedicels up to 1.5
cm long, slender, glabrous. Sepals 2-3, lower
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3 forming a boat-shaped lip, non green,
caducous. Petals 3, upper one broad and
lower 2 combined forming wings, creamy.
Stamens S, anthers cohering round the pistil.
Ovary 5-celled, stigma sessile, S-toothed when
mature, Capsule narrowly oblong, up to 1.5
cm nearly terete, glabrous. Seeds 3-8, oblong,
compressed, brown.

Germination : The seeds sprout in early
summer or late spring (March-April),

Fl. & Fr. : July-September.

Dissemination : Through seeds. The seeds

are disseminated by wind and by rain water.

Habitat . An occasional weed of orchards
and vegetable fields preferring moist and
shady situations. Indicator of organic matter
in soils.

Root system : Bunches of long adventitious
roots arising from a globular rootstock, enter
the surface horizon of well aerated soil.

Geographical distribution : East Afghanis-
tan, Pakistan, Himalaya, Kumaon to Marri,
Kashmir.

Specimens examined : Kaul RRL 5548
(18-7-1969) Vcpgetable ficlds near Hazratbal.

Chromosome report : n = 7 (Bhat, Bakshi
& Kaul 1974).

FABACEAE/LEGUMINOSAE

Key to the species

1. Leaves digitately or pinnately 3-foliolate, leaflets usually toothed.

2. Leaves digitately 3-foliolate,
2. Leaves pinnately 3-foliolate.
3. Pods straight or spirally twisted;

4. Pods straight or nearly so; seeds more than 5 in each pod

4. Pods spirally twisted or strongly curved; seeds up 1o 5 in each pod

3. Pods short, ovoid or oblong :

5. Pods ovoid or rounded, 1-2 secded

5. Pods oblong, 1-seeded

Flowers in terminal heads

Flowers small ;
Trifolium

Flowers not in heads :

Trigonella

Medicago

Melilotus

Lespedeza

1. Leaves pinnate compound, leaflets entire or toothed; flowers generally larger :

6. Leaflets 5, 2 at the base of the stalk and 3 at the end; flowers umbellate

6. Leaflets more than 5; flowers not umbellate :

Lotus

7. Stipules leafy, petiole ending in a tendril ¢

8. Style cylindrical, nearly glabrous

8. Style flattened, bearded along the inner side

Vicia
Lathyrus

7. Stipules small membranous or absent; petiole not tendrular :

9. Leaf rachis spinous, calyx not oblique

9. Leal rachis {ree from any spine, calyx 2-lipped

Astragalos

Aeschynomene
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TRIFOLIUM Linnaeus

Key to the species

Terminal leaflets sessile.

Flowers in compact, globose or ovoid heads; heads up to 2 cm

diam :
2. Flowers white or tinged with pink. Pods 1-4 seeded :
3. Calyx glabrous, simple with subequal teeth, Pods 3-4 seeded repens
3. Calyx forming a persistent membranous bladder in ruits. Pods -2 seeded fragiferum
2. Flowers red-purple. Pods generally 4-seeded pratense
1.  Terminal leafizts stalkcd. Flewers very small in small lax heads; heads up to 5 mm diam. dubjum

Trifolium repens L. Sp. Pl. 767, 1753; FBI 2 :
86; Bobrov in FI. URSS 1 : 211, 1945;
Rao in BOBSI 2 : 398, 1960; Stewart 422.

(Fig. 24)

Perennial, creeping, herbs. Stem slender,
running along the surface of the soil,branched,

generally hairless, rooting at nodes. Leaves
long stalked; stalk upto 20 cm. slender,
glabrous; digitately  3-foliolate, Leaflets

obovate to obcordate with a small depression
at the apex, sessile, slightly hairy, margins
dentate; stipules membranous, adnate to the
base of the leaf stalk, deciduous. Flowers white
or slightly pinkish in dense globular heads;
peduncles as long or longer than leaf petioles,
leafless, directly arising from the creeping stem.
Each flower head is up to 2 c¢m diam., 20-35
flowered, drooping after maturity; each flower
up to 1.2 cm long. Calyx S-toothed, campa-
nulate, teeth triangular, as long as the tube,
distinctly veined, non-green,  persistent.
Corolla double the Icngth of calyx. Pod
small, ovate, 1-3 seeded, rarely 4. Seeds
rounded blackish and hard.

Germination : The seeds germinate in early
spring (March).

Fl. & Fr. : May-July; sometimes the
flowering is seen in October-November also.
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Dissemination : The weeds spread vegeta-
tively as well as through seed. The seeds get
disseminated mainly by rain or irrigation
water and also by hoofed animals.

Habitat : A common weed of lawns, foot-
paths, grasslands, meadows and other moist
areas. Indicator of sandy loams.

Associations The weed is commonly
associated with Cynodon dactylon = and
Medicugo lupulina; at times it overgrows these
associates,

Root system : Adventitious roots arise from
the nodes of the creeping stem which bind the
weeds in soil. Main tap root is branched
with small nodules.

Geographical distribution : Europe, Siberia,
Turkey. Caucasus, Central Asia, Mongolia,
Afghanistan, Himalaya : Kashmir.

Specimens  examined Thapliyal 25553
(24-5-1958) Kashmir (DD); Kaul 37 (24-5-1969)
Naseem Bagh grasslands.

Chromosome report : 2 n = 32 (DCA 160).
Trifolium fragiferum L. Sp. Pl. 772, 1753;
FBI 2 :86; Polunin 207; Stewart 422.

Perennial, creeping herbs generally having
a gregarious habit. Stem procumbent or at,
times suberect, fistular, up to 25 cm long
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branches spreading. rooting at nodes, rarely
green, glabrous. Leaves trifoliolate, petiole
up to 8.5 cm, older petioles longest, slightly
hairy or even glabrous. Leaflets obovate or
obcordate, slightly longer than  broad,
glabrous, margins dentate, generally purplish.
Stipules broad, 2-3 toothed, teeth linear,
glabrous, non-green, deciduous, distinctly
longitudinally veined. Flower heads globose,
compact on axillary peduncles, drooping at
maturity. Calyx 5-toothed, at maturity
forming a persistent white bladder around the
capsule. Corolla deep pink, slightly longer
than the calyx. Stamens diadelphous with very
small anther lobes. Seeds rounded with
depression on one side, hard.

Germination : The seeds germinate in early
spring (March).

Fl. & Fr. : May-August.

Dissemination The weed

vegetatively as well as through seed.
seeds are disseminated by rain water.

propagates
The

Habitat : An occasional weed of lawns and
orchards, growing along water channels.
Indicator of sandy loams.

Root system : The adventitious roots arise
from the running stem and enter the surface
horizons of soil.

North
Central

Geographical distribution : Europe,
Africa, Turkey, Iran, Caucasus,
Asia, Afghanistan, Kashmir,

(26-6-1969)
Kaul 227

Specimens examined : Kaul 51
Emporium gardens, Srinagar;
(1-7-1970) Zewan fallow fields.

Chromasome report @ 2n=16 (DCA 160).

Trifoliom pratense L. Sp. Pl 768, 1753;
FBI 2 :86; Rao in BOBSI 2 : 398, 1960;
Polunin 208; Stewart 422.

A perennial herb with a thick creeping
rootstock. Stem procuimbeznt or suberect up to
18 cm long, spreading branches, slender,
somewhat downy or glabrous. Leaves of 3
leaflets; petiole 03-3.5 cm, slender, slightly
hairy, leaflets elliptic to obovate, slightly
longer than broad, margins dentate, lower
surface pubescent; stipules up to 2 cm long,
tubular, bifid at the top, longitudinally veined,
non-green Flower heads terminal, sub-
sessile with 2 leaves closely below it, many
flowered ; becoming ovoid. Each flower up to
1 cm long, papilionaceous, purplish or
sometimes reddish. Pods ovoid with 2-3 seeds
but one reaching to maturity. Seeds rounded,
hard, surface mottled and blackish.

Germination : The
early spring. (early March).

seeds germinate in

Fl. & Fr. : May-September.

Dissemination The weed propagates
vegetatively as well as through seed. The
seeds are disseminated mainly by irrigation
water.

Habitar : An occasional weed of orchards,
banks of water channels and moist fallow

places. Indicator of sandy loams.

Geographical distribution : Europe, Siberia.
Turkey, Caucasus, Central Asia, Himalaya :
Kashmir to Garhwal.

Specimens cxamined : Kaul 43 (27-5-1969)
University canals along moist channels; Kaul
95 (29-9-1969) Habak vegetable fields.

Chromosome report : 2n = 14 (DCA 159).
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Trifolium dubium Sibth. Fl. Oxon. 231,
Polunin 204; Stewart 422,

T. minus Smith in. Relhan FI. Cantab. ed. 2.
290, 1802; Collett 116.

Annual herbs. Stem generally suberect or
even procumbent, branches spreading up to 35
cm long, minutely pubescent, slender, shorter
than the leaves. Leaflets ovate to obovate, up to
8 mm diam., sessile, sometimes apical one
stalked, minutely dentate, glabrous. Stipules
small. membranous, deciduous. Flowers yello-
wish, 10-20 in small loose heads, on long
axillary peduncles longer than the Ileaves.
Calyx lobes finely toothed, nongreen, persis-
tent. Corolla extruded out of calyx, the yellow
colour fades at maturity, papilionaceous.
Pods small up to 3 mm diam. with a somewhat
curved apex. Seeds generally one or rarely
more than one, very minute, grey, shining,

p to 1.5 mm diam.

1794;

Germination : The seeds germinate in early
spring (March),

Fl. & Fr. : May-July.

Dissemination : The seeds are dispersed by
wind.

Habitar : A rare weed of lawns, open
grasslands and flower beds. Indicator of
fertile nitrogenous loams.

Root system : The root system is meagrely
developed and the small nodal roots arising
from the base of the stem bind the plants in
the soil.

Geographical distribution : Europe; India :
Simla.

Specimens examined : Kaul 195 (22-5-1970)
Lawns of Hoakersar.

Chromosome report 2n=14, 28 (DCA
159).

TRIGONELLA Linnaeus
Key to the species

1. Flowers 1-4, generally in an umbel.

2. Flowers on long axillary peduncles.

2.
1. Flowers 6-12 in a raceme.
Trigonella incisa Benth, in Royle, Illus. Bot.

Himal. 197, 1835; Camb. in Jacq. Voy. Bot.

36, t. 42, 1844; Stewart 423,

Trigonella polycerata auct. non. L., (1753);

FBI 2 : 87.

Annual herbs. Stem weak, procumbent,
branched, branches spreading, diffuse, slender,
glabrous or slightly hairy. Leaflets cuneate or
somewhat triangular, 0.5-2.0 cm x 0.3-1.5 cm,

apical one stalked, sharply inciso-dentate

Pods upto 3 cm long
Flowers sessile, paired axillary. Pods up to 11.5 cm long
Pods small flattened with 3-4 seeds
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Pods many seeded :

incisa
foenum-graecum

emodi

glabrous or young leaves with white pubesc-
ence. Stipules deeply 2-fid. linear with a
somewhat broader base, minutely pubescent.
Flowers 2-4, generally 2, umbellate on a com-
mon axillary, 0.5-2 cm long stalk; yellow.
Calyx 5-toothed, teeth linear aslong or shorter
than tube, pubescent and persistent. Corolla
1§ times the length of calyx, yellow, papiliona-
ceous. Pods linear up to 3 cm long with 2
somewhat decurved beak, covered with white
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silky pubescence when young. Seeds 5-10,
small, black, hard.

Germination : The seeds germinate in late
autumn and remain under snow during the
winter. The seedlings start growth after the
snow melts j.e. in February or March.

Fl. & Fr.: April-May, or sometimes in
March also.

Dissemination ; The seeds are disseminated
through manures and during the agricultural
operations.

Habitat : A rare weed of orchards, wheat
and pea fields. Indicator of well aerated fertile
soils.

Root system : The root system is superficial
and adventitious, with very small size and
number of nodules.

Geographical distribution West Siberia,
South Europe to Spain, Upper Gangetic Plain,
Simla.

Specimens examined : Kaul 141
Rawalpora apple orchards.

(30-3-1970)

Chromosome report : 2n=28 (Bir & Sidhu,
vide Taxon 15(2) : 118, 1966).

Trigonella foenum-graecom L. Sp. Pl 777,
1753; FBI 2 : 87; Sabnis in J. Bombay Nat.
Hist. Soc. 42(2) : 343, 1942; Gross. in Fl.
URSS 11 : 119, t. 9-6, 1945; Polunin 203,
pl. 58; Stewart 423,

Annual procumbent herbs, Stem weak,
branched, branches up to 20 cm long. spread-
ing, sub-terete, nearly glabrous or ninutely
hairy, fresh shoots light green. Leaves of 3-
leaflets, alternate; leaflets oblong to obovate,
lateral ones sessile and apical ones short
stalked, broadly toothed and base entire,

glabrous.  Stipules laciniate. Flowers white
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up to 1.5 cm long, stalkless, paired in the
axils of upper leaves. Calyx 5-toothed, shorter
teeth, linear, lanceolate, slightly hairy, persis-
tent. Corolla nearly double the length of
calyx, standard broader and enclosing the
wings and keel. Stamens diadelphous. Pod
linear upto 11.5 cm long, erect, glabrous.
progressively narrowing into a narrow seedless
2-4 cm long beak. Seeds many oval or roun-
ded up to 4 mm diam., mottled when mature,

Germination : The seeds germinate in late
autumn November:
growth in early summer.

Fl. & Fr. : April-June.

i.e. the scedlings start

Dissemination The seeds get dispersed
due to contamipation with crops like wheat

and pea, and also by wind.

Habitat : A weed of orchards, wheat and
pea fields as an escape from cultivation. Indi-
cator of alluvial soils.

Root system : A branched tap root going
into the deeper horizons of soil.

Geographical distribution : Mediterranean
regions, Afghanistan, Pakistan, India,

Specimens examined Kaul RRL 924
(15-6-1970) Barzulla orchards.

Uses : The seeds are edible and the plants
are cultivated for its seeds in some places.

Chromosome report : 2n = 64 (DCA 161),

Trigooella emodi Benth. in Royle, lilus. Bot.
Himal. Mounts. 197, 1835;: FBI. 2 : 88;
Stewart 423,

Trigonella cashmiriana Camb. in Jacq. Voy.
Bot. t. 41. 1844,

Perennial trailing herbs. Stem arising from
a short thick. straggling rootstock, copiously
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branched, up to 20 cm long, suberect or even
trailing, solid, somewhat terete, glabrous or
slightly Jowny., Leaves of 3-leaflets, stalks
smaller than the leaflets; stipules inciso-dent-
ate, nongreen, persistent. deeply 2-fid, covering
the nodes Leaflets ovate to obovate, up to
8 mm diam., apical one subsessile, apex finely
dentate and base entire, veins distinct, glab-
5-12 in a raceme up to
3.5 ¢m long. Each flower is up to 2 cm long,
small stalked, bracteoles small and persistent.
Calyx 5-toothed, teeth about half as long as
the tube, distinctly veined, persistent. Corolla
more than twice the length of calyx, standard
broad. Pods up to 2 cm long, flat broader in
the middle, glabrous. Seeds 3-4 or more, hard,
somewhat rounded and brownish.

rous. Flowers yellow,

Germination : The seeds do not germinate
under normal conditions and remain dormant
for long time,

Fl. & Fr. : April-August.

Dissemination : The weed spreads mostly
vegetatively. The seeds get disseminated by
wind or rain water.

Habitat A rare wezed of fallow lands,
stone walls and other dry locations
of sandy or gravelly soils.

Indicator

Root system : A somewhat thicker, straight
or creeping rootstock binding the soil as well
as the plants.

Geographical d.stribution
Iran, India : Kashmir to Nepal.

Afghanis