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ABS?RAOT

" This paper embodies the ecological obser;\ra,tibns made along the exposed riverbeds and the
immediate banks of the rivers Jamuna and Ganga at Allahabad during the months of April to June
in 1962 and 1963. 4! ‘ ' '

The physical features, climate and soil df the ‘a'rea are discussed.
Botanical comoosition of the vegetation and the relative abundance, preference for habitat,
types, and phenology of the important species are given.' o :

The vegetation is -characterised by thé pl:rcponderance of annual plants angd consists of the -
species of the wet meadow and dry meadow stages of Dudgeon (1920). . The thorn scrub stage is

represented by Acacia arabica and 2izyphus Jjuba. _
INTRODUCTION ‘ o CLIMATE
The climate of Allahabad is ‘continental showing
a lurge range of temperature between summer and
wigiter seasons.. Owing to the monsoon conditions,

Some ecological studies on the river banks in 5
India are already on record, Misra (1944) has dis- |
cussed in detail the ecology of Rajghat ravines at. |
Varanasi and ‘Maheshwari (1960) has described the ¢ . . LEELC i
vegetation of marshes, swamps and rivérside in | year, viz., summer, rainy and winter. The charac-

teristics of these seasons have already " been dis-

Khandawa district. Chauhan and Sinha- (1961) | > Of th ‘ !
and Chavan, Sabnis and Pathak (1961) have' also cussed in detail by Dudgeon (1920). According to

reported their. studies of the river banks in the Sgbrahmanyam (‘95@! -Allahab.ad comes under the
. form of abstracts. The present observations were cllmat}c type C; (Dry sub-humid).
made along the exposed river beds and the imme- . _ " SOIL ‘
diate banks of the rivers Jamuna and Ganga at = The soil is alluvial in hature and sandy clay in -
Allahabad in 1962 and 1963 during the months of - texture. . The proportion of sand to clay is higher
April to June, when the maximum area was ex- in the soil of Ganga bank as compared to that of
posed for. observations due to the receding water Jamuna bank. At some . places, where the banks
level.: K , have more or less flat topography,. large amounts
: PHYSICAL FEATURES - S ;:)f sand ‘alj€£d¢1:|;)08it€d‘ on inundation during the
. . o o ater part of the rainy season. The deposition of
‘Allahabad (25°26" N latitude : 81°52" E longi- . sand II: more frequent};n the Ganga banﬁ. Because
tude) is situated at about 97 m above the sea level of the clayey nature of sojl the freshl sosed bed
and forms a representative part of the upper = - of the rive}; }afnuna is often ? dfi'e ) }é?i‘P (I)se f
Gangetic Plain (Dudgeon, 1920) which has been re- drainageb nullahs is also cela mud ‘}k o along “e
: v yey. ankar’ (calcare-

cognised as. a distinct hotanical region of India : dulé : ) : : .
(Chatterjee, 1939). The old city of Allahabad is : S:aschlgs O‘% etsge lssl df;jiquently met with at higher

surrounded by the. Jamuna river in the south and 'BIOTIC FAG
Ganga river in the north and east sides. The con- Pl e . CTORS N -
fluence of rivers Ganga and Jamuna takes place in Ant cuttin £ grazing and cultivation are. very
the south-east direction near the Allahabad Fort. Cf m;n_(iln p}factilces IW hich have greatly modified and
. S ) chiecked the development and succession of the
1A nulllnbe? Oi Sma-“b ‘i"me}i haye .been for.mleld - vegetation. Moreover, the city of Allahabad has
}ﬁﬁﬁn; con )aacnoi n:):t foa:r IIt € ?Vf;ls, eifzfcll?lng . beeri a religious centre from ancient times and there
. , c o u erosio a . . e C . . .
Je gully e n a 18 a continuous influx of pilgrims and tourists

slides. The formation of gullies and land slides . throughout the year. A number of bathing ghats

are most freqlll{ent during the rainy season. Apart . pave 266 been built on the banks of both the rivers.
tom the gullies, drainage nullahs cut across the Ayl (]eqe have disturbed the natural ve etation to
banks at places and give to the sides an appearance a great extent ' &
of deep gorges. S D : VEGETATION

. The banks of the Jamuna river are mostly pre Ecological studies on the vegetation of Allahabad
cipitous, while those of Ganga have gentle slopes. .~ were first attempted by Dudgeon (1920). Later on-

1 -the area- experiences three distinct seasons in a
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Srivastava (1944) reported his studies of the biolo-
gical spectrum of the Alla;hab‘ad' flora, subsequent
- to his publication of the. Flora of Allahabad in
1939 and Verma and Arora: (1961) discussed some
of the bio-climatological aspects of Allahabad in
relation to the planting of trees.  Recently Singh
and Ghosh (1963) gave a ‘preliminary- account of
the vegetation of Jamuna bank and Patil ar}d Sm_gh
(1963) listed the species growing in associanonf with
Phyla nodiflora on the Ganga bank at Phaph;;mau.

In general, the ‘vegetatiorll of the river banks .at
Allahabad is thin and sparse exhibiting a prepon-
derance of annual plants. L _ ; :

The important species occutring on the wet
ground just adjacent'to tlhfe .Howing rivers| are:
Ranunculus  sceleratus, Potentilla supina, Phyla.
nodiflora, Polygonum plebgjum, Rumex dentatus,
Cyperus rotundas, Fimbristylis dichotoma, | mce.l-;
lus pygmaeus ‘and  Scirpus, maritimus. In| this
habitat, at certain pljaces‘}:(esp_ecially observed in:
the Sangam area and near the Curzon bridge):
- Phyla nodiflora forms |a continuous cover over the;
ground. This cover extends in the wet ground to,
" about 30 m further from’ the river. Associatcs\:

of - Phyla nodiflora in' such habitat are already
reported (Patil and Singh, 1963). = = . . !

Higher up, on relatively dry ground the follow-|

ing main species are foundi:: Argemone mexicana,:

Portulaca sp., Alhagi camelorum, Mollugo  hirta,
Sescli _indicum, Dentella repens, Eclipta pro#imtd,’i

Gnaphalium indicum, G.. leuto-album, Grangea .

maderaspatana, Launaea nudicaulis, Pulicaria ifolio-
losa, Xanthium strumarium, Solarium nigruin,!
Celsia coromandeliana, Scoparia dulcis, Phyla jnodi-
flora, Boerhaavia diffusa, : Alternanthera sg's'silis,f
Amarantus spinosus, Chrozophora- rottleri, Euphor-.
bia thymifolia, Cyperus rotundus, Juncellus; pyg-
maeus, Cynodon dactylon,| Digitaria adscendens,
Echinochloa colonum, | Eleusine indica, Lragrostis -
poacoides, Polypogon monsp%lie11sis, Setaria verticel-
lata and Equisetum debile. ; Plants of Cassid; occi-
dentalis and. C. tora are also, seen. 4{ :

Chrozophora rottleri” grows on silt and is abun-’
dant on the Jamuna bank, where at places especially
near the Allahabad Fort and near  the Jamuna
bridge on the Naini :side it ioften forms I pure,
dense colonies. In such colonies Alhagi camelorum
and dried plants of A"rgewfu:)ne, mexicana are fre-
. quently

v encountered. - Al/lu;zgi
shows a tendency to form. pure or mixed colonies.’

The upper reaches cof th:e. banks,  where- the -

ground is more or less gravelly, are mainly inhabit-
-ed by Xanthium stmmwiu'm;q, .Calotropis procera,
Datura inoxia, Solanum surattense, Croton bonplan-
dianum and Euphorbia thymifolia. Lantana indica
grows well on the slopes ldden with stones at the
bottom of the Railway ‘bund at Phaphamau. |

Tamarix sp. is frequent on; the sandy flats of the
Ganga bank below the Curzon brdge. " The wet

i
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camelorum | also .
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depressions in such sandy flats have the following
species in addition to those reported for wet ground
just adjacent to the flowing rivers: Portulaca sp.,
Dentella repens, Eclipta prostrata, Launaca nudi-
caulis,” Pulicaria foliolosa, Nicotiana plumbagini-
folia and Eragrostis poacoides. At certain places in
the Sangam- area Eichornia crassipes forms a com-
plete cover over the waterfilled and wet depres-
sions. -

New sandy islands formed in the Ganga river
are colonised by: Ranunculus sclerctus, Potentilly
supina, Polygonum plebejum, Gnaphalium leuto-
album, Cyperus rotundus and Equisetum debile,
The vegetation of the fresh sandy deposits of
Jamuna bank is similar to this. °

Plant species which are frequently met with along
the drainage nullahs falling in the river Jamuna
are: Ranunculus sceleratus,- Argemone mexicana,
Portulaca oleracea, Linum_usitatissimum (escapc),
Eclipta . prostrata, Pulicaria foliolosa, Xanthium
strumarium, Solanum nigrum, Ocimum sp., - Ama-
rantus gangeticus  (escape), A. spinosus, A. viridis,

. Chenopodium album, Croton bonplandianum, Fim-

bristylis dichotoma, Juncellus pygmacus, Cynodon
dactylon, Echinochloa colonum and tomato (escape).
~ Alist of the plants collected from the river banks
(except very' rare ones) with their rclative abun--
dance based on visual estimation (sec Brown 1954)

and their phepology is given in table I.

DISCUSSION

The preponderance of annuals, as observed along
the river banks at Allahabad, is characteristic of
“the regions with a dry summer, slightly humid
winter and a long rainy season in between the two
seasons”- (Srivastava, 1944). The exposed riverbeds
are mainly inhabited by annuals owing to the inun-
dation. during the rainy season and the first half
of the winter season, which makes the establish-
ment and survival of perennial species difficult.
The botanical composition of the vegetal cover and
the relative abundance of the individual species
populations are influenced by factors like topogra-
phy, moisture physical ¢characteristics of the " soil
and biotic factors. Thus certain species are ‘more
frequent on the Jamuna bank than on the Ganga
bank and vice versa, Likewise Phyla nodiflora
lorms extensive communities on the wet sandy
flats of the Ganga bank and Eichhornia crassipes

“covers the water filled and wet depressions in cer--

tain localities on the Ganga bank. On the other
hand ~ Solanum suratiense, Calotropis  procera,
Croton bonplandianum, Euphorbia thymifolia and
Datura inoxia are found on the upper dry reaches
of the riversides having calcareous nodules.

For the most part, the present vegetation consists
of plants of the wet meadow and dry mcadow stages
described by Dudgeon (1920). The thorn . scrub
stage is only represented by Acaciz arabica and
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s jujuba.  Trees -of. Azadirachta indica,
sreligiosa, F. bengalensis, Syzygium cumini-
Moringa oleifera are also found at places but
are planted. The absence of natural trees

: sbreviations used : a = abundant, f=
¢ zed in accordance with the system

Plant species

frequent, o=occasional, r=rare, v=p:reﬁx ‘very’
followed - by Duthie (.1960, reprinted edition ).-

TABLE I |
Relative abund;ance

and shrups from the immediate banks. of both the 4
rivers is /due probably to factors like biotic pres-
sure, in’u:ndat'ion‘fduring -the spate of the rivers,
sand deposition and erosion. ' '

and I=prefix- ‘locally’. Families are

Phenology (3rd week of May)

1

«,—w
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.* Leguminosae
’ 8,

Ranunculaceae

1. Ranunculus sceleratus L.

* Papaveraceae

2. Argenione mexicana. L.

Portulaceae . )
3. Portulaca oleraceae L..
4. Portulaca sp.

Tamariscinae
5. Tamarix sp.

Lincae

6. Linum usitatissimum L.

Rhamneae
7. Zizyphus juyjube Lamk

Acacia arabica Willd.
9. Alhagi camelorum Fisch.
10. Cassia occidentalis 1,.
1L, C. tora L.
12, Melilotus sp.

- Rosaceae

13.  Potentilla supina L,

Ficoideae .
14, Mollugo hirta Thunb.

Umbelliferae

15.  Pencedanum gmz)eolens Benth,

16.  Seseli indicum W. & A.

Rubiaceae
17.  Dentella repens Forst,

Compositae
18.  Eclipta prostrata L.
19.  Gnaphalium indicum L. .
20. G. leuto-album L.

21. Grangea maderaspatana Poir

22, . Launaea nudicaulis Less.
23. L. pinnatifida Cass.

24. * Pulicaria foliolosa DC.

25.  Vernonia cinera-Less.

26.  Xanthium strumariuin L.

Asclepiadaceae _
27. . Calotropis [Jrqcbm Br.

Solanaceae ‘
28. Datura inoxia Mimm.

29,  Nicotiana plumbaginifolia Viv.

30.  Solanum. nigrum L.
31, S. surattense Burm. f.

Scrophulariaceae

- 82. Celsia coromandeliana Wall.

33.  Scoparia dulcis L.
5

Ganga bank | Jamuna bank|
-2 3 4
a a Flowering
o , v
f f Late fruiting or dried plants
f i f Flowering
o o F | »
If T i Vegetative phase
- or Flowering
0 o —
r e —
ftola ftola - Flowering -
f o Fruiting -
— r Late fruiting
r —_— Flowering -
vf Cf Fruiting
f f - Flowering
—_— r Flowering and fruiting
f - Flowering b
; [ . o
- . o 7 Flowering
f ;0" -Flowering
o . . f s
f P o
1f | If »
o I o Fruiting
r P— e
o o f Flov:rering
r tr s .
. f c f Fruiting
f fto If  Flowering

- Flowering and fruiting

o - r

f o 5
f f -’,
f o f Fruiting
o ] f Fruiting
f f '

»
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Verbqnaceae ‘

734 Lantana tndica Roxb
35. Lippia geminata' H. B. & K.
36 Phyla nodzﬂora Greene

Labiatae -
37. Ocimum sp L
38. Salvia [)lebe]a Br

Nyctaginacez ;
39. Boerhaavza d{ﬂusa\

Amarantaccae :
40. Altemanthera se:szlts Br.
" 41, Amarantus gangeticus L..
42. A. spinosus L. |
43, A. viridis L. -

Chenopodiaceae :
44. Chenopodium . album L.
Polygonaceae . | ]
45.  Polygonum. plebejum Br.
46, P. tomentosum Schr.
47. Rumex dcntatus IL.

Euphorbxaceae :
48. Chrozophora rottlen Juss.
49. Croton bonplandianum Baill.
50. Euphorbia thymy”alza L.

" Pontederiaceae e
51, . Eichornia cmm[)|es Solms.

. Cyperaceae .
52. Gyperus rotundus|L..
53.  Fimbristylis duhatoma \4 ahl
54, Juncellus pygmaeus C. B Gl
55. - Scirpus mantzmus L. -

Gramineae .
: Cynodon dactylar Pers:

57. Digitaria adscendens (H: B. & K.) Hen' ‘
58. Echinochloa colonum (Linn.) Link-’
59. Eleusine indica Gaertn. .
60. i Eragrostis minor Host..
61. ' Polypogon mom[zehenszs Desf.
62. - Setaria verticellatd Beauv.

: b

Eqmsetalcs :
63. " Equuetum deb;le Roxb
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