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The species observed In tho Delta, Including the Introduced
plants, number 332, belonging to 220 genera and /3 families. Of these
are indigenous 61 families, 184 genera, and 279 species. From now

we shall confine ourselves to the indigenous plants only.
The ratio of families to genera and species 1Is 1: 3.01: 4.57I
or approximately 1:3: 4.5.
A comparison of the Dicotyledons with the Monocotyledons
shows the great poverty of the latter :
Dicotyledons: Genera 139,rspecies 211
Monocotyledons: If 44, y 6/

The ratio, therefore, of the Monocotyledons to the Dicotyledons
Is 1: 3.14.

Tbe following list shows the families arranged
number of species belonging to each

according to ¢

Indig- Indig-
enous enous
species genera

Indig- Indi-
enous genous
species genera

Families. Families.

Gramineae 40 28 Nyctaginaceae 2 1
Lesuminosae 23 13 Typhaceae 2 1
Corapositae 18 14 Menispermaoeae 1 1
Convolvulaceae ... 13 5 Cruciferae |
Euphorbiaceae 11 3 Resedaceae 1 1
Amarantaceae 11 8 Polygalaceae 1 1
Cyperaceae 11 4 Caryophyllaceae I 1
Malvaceae 10 o Sterculiaceae 1 X 1
Boraginaceae 9 3 Geraniaceae 1 1 1
Tillaceae 8 3 Burseraceae 1
Asclepladaceae ... 38 [ Gelastraceae | 1
Chenopodiaceae ... 3 6 Rhamnaceae 1 1
Cucurbitaceae 7 /7 Plumbaginaceae 1
Solanaoeae / 5 Myrsinaceae 1
Scrophulariaceae... 6 Apocynacaae 1
Acanfchaceae q 4 Gentianaceae 1
Capparidaceae ... 6 5 Orobanchaceae 1 1
Bhizophorace&e ... 5 3 Bignoniaceae 1S 1
Zygophyllaceae ... 4 3 Polygonaceae 1 ]
Ficoidaceae 4 3 Aristolochiaceae 1 1
Labiatae 4 3 Qrticaceae 1
Naladaoeae 4 3 Salicaceae 1 | 1
Nymphaeaoeae 3 2 Gnetaceae 1 1
Tamaricaceae 3 1 Hydrocharitaceae ... i 1
Verbenaceae 3 3 Amaryllidaceae ... 1 1
Liliaceae 3 1 Oommelinaceae @ 1
Porfculaoaceae 2 1 pPalmae S 1 1
Elafcinaceae 2 - 1 pandanaceae say\/ ke 1
Lythraceae 2 2 Lemnaceae 1 i
Goodenlaceae 2 1 IAIismaceae con - . 1
Salvadoraceae 2 1



No. 21. Tatta Lake, fringed with sedges; shore rooky and gravelly,
covered with Capparis decidua Pax and Euphorbia caducifolia.

No. 22, An almost pure formation of Euphorbia caducifolia on a
rocky slope near Tatta.
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We show the same graphically (Graph 10):

|O*—To show the number o species belonging © each family.

Graph

Ifc Is a striking fact fdefc out of 61 families 36 are represented by
1 genus only, and 28 by 1 species. Diagram 11 shows how many

genera belong to each family.
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Gramineae

Compositae
« Leguminosae

AMmarantaceae

« Asclepladaceae, Cucurbitaceae

Chenopodiaceae, Scrophulariaceae
Convolvulaceae, Malvaceae, Solanaceae, Capparidaceae

Cyperaceae, Acanthaceae

Euphorb., Borag., Tiliac., Rhizoph., Zygophyll., Ficoid,, Lab., Naiad., Verb.

Nymphaeaceae, Lythraceae.

All the rest.

1 2 34 56 7 8 12*13*14 ~-Number of genera

Graph 11 .—To show how many genera belong to each family.

The following are the dominant families If we consider the
number of species belonging to each.

Per- Per-

Families. Scf)ees izgé Families. Scl?ss E[:gge-
jof total of total

_M
Gramineae 40 14-3 Malvaceae 10 35
Leguminosae 23 8-2 Boraginaceae 91 32
Compositae 18- 6-4 Tiliaceae 8 2-8
Convolvulaceae ... 13 4-6 Asclepiadaceae 8 ! 23
Euphorbiaceae 11 3-9 Chenopodiaceae 8 1 23
Amaranfcace® 11  3-9 Cucurbitaceae 7 2O

Cyperaceae 11  3-9 Solanaceue 7f 49
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In order to obtain a clearer Insight Into the relations of the
flora of the Indus Delta with other botanical regions of India, Burma
and Oeylon, we add a graph showing the distribution of the 10 domin-
ant orders of the Indus Delta in the Indus Plain, the Gangetic Plain,
the Deccan and Malabar, Ceylon, the W. Himalaya, the E. Himalaya,

Burma, and the Malay Peninsula, A glance at the graph will explain
the salient features, (Graph 12).
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1. Geographical Distribution.

Out of the 279 Indigenous species we have classified 265 accord-

Ing to their geographical distribution. 14 species have not been con-

sidered on account of their abnormal and erratic distribution- We
distinguish 16 groups:

1. 6 endemic species, VizZ.

Gossypium Bakerie Andrachne sp.
Periploca sp. Asparagus gharoensis.
Convolvulus sp. Asparagus deltae.

So far we have to consider them as endemic, but 1t 1S more

than likely that some day they will be found In the neighbouring
countries.

2. The Indian element consisting of 29 species which are fou
In various parts of India and extend sometimes into Ceylon :
Nymphaea rubra Trichodesma indicum, var. amp-
Maerua arenaria lexicalde
Gadaba Indica Bivea hypocrateriformis
Tamarix dioica Linaria ramosissima
Triumfetta rotundifolia Lindenbergia urticaefolia
Indigofera uniflora Glerodendron Phlomidis
1. viscosa Suaeda nudiflora
Tephrosia tenuis Polygonum plebejum
Mimosa hamata Euphorbia caducifolia, ™
Kedrostis rostrata E. Glarkeana
Gorallooarpus epigaeus Ficus glomerata
Pluchea tomentosa Crinum asiaticum
Eohinops echinatus Pandanus tectorius
Volutarella divaricata Urochloa setigera
Daemia extensa Oryza coarctata
3. The Indo-Malayan Element, consisting of 16 species, somm

of them extending to Australia and Polynesia:

Grotalaria juncea Heliotropium paniculatum

C. medicaginea Solanum xanthocarpum
Indigoter.a cordifolid Bonnaya veronicaefolia
Ponaamia glabra Avicennia officinalis
Ceriops Boocburgniana Cyperus Haspan
Sonneratia acida Fimbristylis ferruginea
Scaevola fmtescens Coix Lachryma-Jobi
Ovsystelma esculentum Eragrostis amabilis

* Euphorbia caducifolia Haines should be substituted for Euphorbia
nivulia Ham. throughout the series. Mr. C. E. 0. Fisoher of the Kew Her-

barium informs us that our tree-Euphorbia is E. caducifolia (See Kew Bull
N925), 341).



No. 23. An almost pure formation of Cyjeracece in an inundated
swamp near Tatta.

No. 24. A pool near Kullan Kote Lake. In tho water Pantcum, on
tbe bank Euphorbia, Acacia, Tamarix.
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4. Plants belonging to the N. African-Indian Desert. We
Include also those species which have been found only In the Indian
Desert. ThlS iS the beSt'represented grOup numbering 60 Species :

Farsetia Jacquemontil Convolvulus scindicus

Ochradenus baccatus C. Bottlerianus
Polycarpaea spicata G. microphyllus
Tamarix Troupll Lychim barbarum
Tamarix articulata Schioeinfnrthia sphaerocarpa
Gossypium Stocksil Cistanche tubulosa
Tribulus alalus Tecomella undulata
Commiphora mukul Blepharis sindica
Zizyphus rotundifolia Salvia aegyptiaca
Crotalaria Burhia (also Mediterranean)
Indigofera anabaptista Aerua tomentosa
Tephrosia petrosa A. pseudo-tomentosa
Alhagl camchrum Atriplex Stocksii
Prosopis spicigera Suaeda monoica
Cucumis prophetarum Salsola foetida
Citrullus Colocynthis Euphorbia gramdata
Orygla decumbens E. jodhpurensis
Pluchea lanceolata Ephedra foliata
Gnaphalium pulvinatum Asparagus dimosus
Inula grantioides Cyperus arenarius
Pulicaria angustifolia Saccharum Grifithii
P Stocksii Cymbopogon Jwarancusa
Launaea chondrilloides Digitaria pennata
L» nhudicaulis Genchrus bifloras
Statice Stocksii Sporobolus arabicus
Salvadora oleoides Helcochloa dura
Periploca aphylla Eragrostis ciliaris
Sarcostemma Stocksii Ghloris villosa (also Mediter<-
Leptadenia spartium ranean)
Beliotrcpium calcareum Eleusine flagellitera
Tleliotropium undulatum Aeluropus villosus (also Medi-
(also Mediterranean and fcrop. terranean)
Asia)

5 The Tropical and N. African-Indian Desert Element. It Is
also known under the name of N. African Steppe, and comprises
Eordofan, Darfur, Sennaar, Etbail, Abyssinia, Yemen, Hadramaut, and
tbe iIsland of Socotra, and sends a number of representatives Into
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India, especially the N.-W, part Id the Delta we have 37 species
belonging to that group :

Pcntatropis cynanchoides
Cordia myxa

Cocoulus pendidus
Cleomc brachycarpa,

Cappxris decidua

Polygala irregularis
Bcrgia odorata

Sida grcwioides
Abalilon muticum

A. frxilicosum

Senra Incatia
Grcwia populifolia
Corclioriis antichorus
Mclhania D&nhamii
Zygophyllum simplex
Acacla arahica

A. Senegal

Vernonia ci?iorascens
Dicoma tome?ilosa
Salvadora persica
Calotropis grocera

6. This group
tropical Africa and India :

Nymphciea siMata
Grelvict asiatica
G. villosa

Trirnfctta pentandra
Tilancherna pentandra

Ruellia prostraia Mn dejecta

Jtislkia heterocarpa

Nothosaerua brachiata

Gordicb liothii

Tleliotrcpium ophioglossum

H. ovalifolium (also Mediter-
ranean)

Convolvulus rhijniospermiis

Solatium albicaule

Livdcnbergia abyssinica

Pitiellia patula

Barleria acanthoidcs

B. Hochstetteri

Leucas urticaefolia

Aristolochia bractcatcl

Andrachne aspcra

Commelina albescens

Cenchrus catharticus

Aristida funiculata

Eleusine aristata

compisegecies which are common to

Arthrocnemam indieam

Typha chphantina (also N.
Africa)

Gljperus tegcium

Penniselam cenchroides (also
Mediterranean)

Dcsniostachyct, cynomroides (also
Syria)

/. Common to the Tropics of the Old World are 39 species:

Portulxca quadrijida
Borgia ammanvioides
AbuUlon polyandrum
Thespesia populnea

Corehoncs tridens

Gyriulosporia montana

Indigofcra paucifoha

Sesbania aculeata

Aeschynomene Indica
A. aspcra

Alysicarpus vaginalis
Ithizophora mxicronata
R. covjugata

Ceriops Candolleana
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Brugioicra gymnorhiza
Momordica Charantia
Coccinia indicct

Meloikria maderaspatana
Vcrnonia civerea

Enicostemma littorale (also W.
Indies)

Merremia chrysoides
I[pomoea eriocarpa

Boerhaavia verticiLlata

Pupalia lappacea

Alternanthera nodiflora

Phyllanthus reliculatas (also
China)

Cypcrus stoloniferus

Cmalopecuroides

Saccharum spontaneum

Diahanthium alimitation

I* aquatica Paspalum scrobiculatum var.
Physalis minima Commersonii

Limnophila gratioloidcs Phragmites karka (also Japan)
Baj'letia Prionitis Eragrostis Interrupta  var.
Ocimum canum Koenigii

Diplachne ftisca

8. Common to the Tropics generally are 19 species:

Gleomo visoosa Datura lastuosa
Gynavdropsis pentaphylla Amarantus viridis
Abutilon indicum Achyranthes aspcra
(Jorchorus acutangulus Euphorbia hypericifolia
Khynchosia minima Phyllanthus Niruri
Acacia F'arnesiana Cocos nucifera
Trianthema monogyna Eleocharis atropurpurea
Blainvillea rhomboidea Paspalidium geminatum
Merremia aegyptia Chloris barbata

Ipomoea biloba

. . warm countries are the following
9. Occurring In mMoOsS

22 specles:
Portulaca oleracea
Sida spinosa
Tribulus terrestris
Fagonia cretica
Mollugo hirta
Eclipta erecta
Sonchus oteraoeus
Scaevola Plumierii

Vallisneria spiralis

Cyperus rotUndus
Hemarlhria compressa

Digitaria sanguinalis
Eriochloa ramosa
Echinochloa colona

E. stagnina
Setaria vertioillata

Aristida Adscenscionis
Tragus racemosus
Cynodon dactylon

Cressa cretica
Amarantus polyQamus
Alternanthera triandra
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]_0 and subtropical
world
Grangea maderaspatana diffusa
Lippia nodiflora Euphorbia h
Ocimmn sanctum E» pilulifera
11. Old World we find 3 species:
Ammannia baccifera Eleusrine aegyptiaca

Fimbrislylis dichotoma

12. One species Is common to the temperate and subtropical
regions:

Zanichcllia palusiris

13. Mediterranean— Oriental 2 species:

Withania somnifera Saccharum Bavennae

14. Oriental 5 species :

Tavemiera cuneifolia Haloxylon recurvim

Nerium odorum Populus euphratica
Suaeda fruticosa (also Europe,

N. Africa and America)

15. European 1 species: Erodiim cicutarhm.

16. Cosmopolitan 6 species:
Convolvulus arvensis

sagittifolia
Solarium nigruvn Scirpus matitimus
Chenopodium murale Echinochloa Crus-Galli

The following graph 13 shows at a glance to what extent the
various nortstic areas of the globe are represented In the Indus Delta.
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Graph 13

We can readily «istinguisn-3well-marked elements In fche flora

of the Delta: an eastern, a western, and a fmore general element
Including those species which are purely Indian.
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The Eastern Element

Indo-Malayan 16 species

The Western Element

N. African-Indian Desert O speciles
Trop. Africa and N. African-

Indian Desert 37 »
Trop. African and Indian 13 .
Oriental 5 Il
Mediterranean-Oriental 2 >
European 1

Total ... 118 species

The General Element i

Endemic ... b6 species
Indian ... 29 1
Tropics of Old World ... 39 1)
Tropics generally .. 19

Warm parts of Old World . 3 '
All warm countries . 22

Tropical and subtrop.

regions of the Old
World or of the

whole world .. 0
Temperate and subtrop.
regions e}
Cosmopolitan . 0
Total ... 131 £
We y . .
------- 0— oimueoG I10r our purposes.

as It consists of species which are either only Indian or show a wider

distribution over the eastern and western parts of the Old World,
or comprise even certain regions of’ the whole globe.

tf , W.h" 1Sfleft t0. tO™ an estimate of the plant-geographical posi-
tion of fcel flora 1s the western element with 118 species, and the
eastern (Indo-Malayan) with 16 species. The eastern forms just a

little more’than T of the western. The ecological conditions of the

Delta are nonsuch as to exclude Indo-Malayan types entirely, but the
western (chiefly African) element is vastly preponderant



mim

No. 25. Kullan Kote Lake. In foreground: Sedges, Euphorbia,
Capparis. In background : A rocky hill with 4cac/a, Greuna, Zizyphus.

NGNS ol

N
XSAFMEF?% of Euphorbia caducifolia
- >5biubby -
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A comparison of fche vegetation of the Indus Delta with that of
the Indian Desert (Jodhpur and Jaisalmer of which states alone we

possess detailed iInformation) 1a not without Interest. Graph 14
speaks for itself.

Graph 14.
[11. Origin of the flora.

The flora of fche Indus Delta, except a narrow strip along fche
northern border and a small rocky area in the Tatta district and south

of Tafcta Is, judging from its geographical position and geological
condition, of very recent origin, taking recent in i1ts geological sense.

Of the 279 species fcafc make up its flora 226 are found In other
parts of Sind. This latter number will very likely grow with &he

Increased knowledge of the vegetation of Sind.
1377-9
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These are tbe 54 species, which, according to the data at present
afc our disposal,1 have not been observed in extra- deltaic Slnd

Nymphaea stellata Chenopodium murale
Nelumbium specioaum Euphorbia pilulifera
ftlaerua arenaria E. Jodhpurensis
Abutilon polyandrum Andrachne sp.
Gossypium Bakeri Ficus glomerata
Triumfetta rotundifolia Pop%Ilus euphratica

T. pentandra Grinum asiaticum
Indigofera uniflora Asparagus gharoensis
Aeschynomene indioa A. deltae

A. aspera Gommelina albescens
Bhizophora mucronata Pandanus tectorius

B. eonjugata T.ypha elephantina
Ceriops Boxburghiana Lemna sp.

Bruguiera gymnorhiza Sagittaria sagittifolia
Sonneratia acida Aponogeton monostachyon
Kedrostis rostrata Nalas, 2 speciles

Vicoa cernua Cyperus stoloniferus
Periploca sp. G. Haspan
Trichodesma Indicum Eleocharis atropurpurea
Convolvulus sp. Saccharum Griffithii
Merremia aegyptia Urochloa setigera
Limnophila gratioloides Ecltiinochloa Crus-Galli
Bonnaya veronicaefolia E. stagnina
Lindenbergia urticaefolia Genchrus caiharticus
Buellia prostrata Eragrostis amabilis
Avicennia officinalis Diplachne fusca

Ocimim sanctum

In tbe above list there are 6 endemic speoies which we have
|Iready mentioned. Cutch could contribute at least 8 species :

Nympliaea stellata Bruguiera gymnorhiza
Triumfetta rotundifolia Avicennia officinalis
Bhizophora mucronata Euphorbia pilulifera
B. congugata Pandanw iectorius

Cutch is only partly known 2 and it -is more than likely that other
species mas few®© reached the Delta via Catch-

®1P* t. 3al?Bisr The Flora of Sind. Journ. fed. Bot. Soc, Vol. I,
D. « etc..

9'S. Blatter. On the Floraof Cutoh. Journ, gompb. Nat. Hist. Soo.
XVII1 (1908), 766-777X I~ (1909), 157*176.
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No. 27. Barren rocky undulating plain between Gholam and Tatta
with only Capparis decidua and Euphorbia caducifolia.

No. 28. Sand-dune near Gliaro with Calotropis proccra, Leptadema
spartiurn, Asparagus gharoensis.
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The Rajputana Desert ® can be held responsible for fche presence
of the following species In the Delta:

Merremia aegyptia Euphorbia jodhpnrmsis
L mdenbergia urhcaefolia Eleocharis atropurpurea
Ocimim sandum Oenchrus catharticus

We seem to be justified In tracing

Maerua arenaria Typha dephantina
Populus euphratica, Sagittaria sagittifolia
to the Punjab, and the following species to Baluchistan :
Trichodesma indicum Ghenopodium vivretle
Limnophila gratioloides Saccharum Griffithi

always assuming that the plants in their migrations follow tbe princi-
ple of least resistance.

The W. coast of the Peninsula must have supplied the following

members to the mangrove-vegetation of the Delta, in addition to those
which we have mentioned as Coming from Cuteh:

Ceriops Boxburghiana Sonneratia acida

We have now accounted for 31 oat of the 54 species which do
not occur In extra-deltaic Sind, As to the 23 remaining species they
have a varied distribution In different parts of Gujarat, the Konkan
and the Deccan. Before entering into useless speculations as to how
they may have reached the Indus Delta, we prefer awaiting a more
complete record of the vegetation of Kathiawar, Gutch and especially
of the country lying south of the Marwar-Hyderabad railway line,

Ifc Is not difficult to trace the path which fche Indo-Malayan and
Indian plants east of Sind followed In their migration through West
India, Rajputana and the Punjab*

For the immigration into Bind of all the western speoios we refer
to Agharkar 4 who has studied the means of dissemination of the

xerophyfces, subxerophytes and halophyfces of the flora of N. W-
India and has discussed all the possible ways by which western plants,

especially African, could enter the Indus plain.

(To be contimied.)

8 E B’'atter and P. Hallberg. The Flora of the Indian Desert. Journ.
Bomb Nat. Hist. Soc. XXVI (1918), 318-246; XXV I (1919), 525-551, 811-
818; XXV I (1920), 968-987; XXV II (1920), 40-47* ”70-279;, XXVil (1921),

506-519.
t g. Agharkar, Ueber die Verbreitungsroittel der Xerophyten, Subxer-
ophyten und Halophyten des Nordwegtlichen Indiens und ibre Herkunft. In

Botanisohe Jahrbueoher (1920) Beiblntt 124.



