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Desmostachya bipinnata (Linn.) Stapf (Family 
Poaceae, tribe Eragrosteae), a tall, tufted, leafy 
perennial grass occurs widely in a variety of climo-
edaphic conditions in western India. The species is 
distributed throughout India, Persia, North Africa 
to Tropical Africa (Bor 1960). In western India the 
ecoclimate varies from extreme arid desert (Thar 
desert) to semiarid (oceanic to inland). The soils in 
this region are desert sand, sometimes gypiferous 
to fresh to old alluvial. This grass branches from 
thick root stock, sending out rhizomes in all direc-
tions, making it an excellent sand binder (Bhan-
dari 1990; Kaushik 1983). The morphometric de-
scription of Desmostachya bipinnata given by Bor 
(1940) does not tally with the characters of this 
grass collected from the four typified localities in 
western India. When two different Herbarium 
sheets of D. bipinnata, one from Jodhpur and the 
other from Agra were sent to Royal Botanic Gar-
den, Kew, Cope (1998, pers. comm.) stated that 
“both the specimens without doubt are of Desmo-

stachya bipinnata (Linn.) Stapf.  The species can 
be very variable in habit”. The main aim of the 
present investigation was to evaluate the popula-
tion differences in Desmostachya bipinnata grow-
ing in four selected localities representing different 
environmental conditions in western India. 

The geographical distribution, ecoclimate, and 
water status of four localities selected for the pre-
sent study are shown in Table 1. The climate of the 
study sites ranges from oceanic (Ahmedabad) to 
extreme arid (Jodhpur). The water status (annual 
precipitation and soil water storage less potential 
evapotranspiratioin) of these sites varies widely, 
from 500 mm at Jodhpur to 2200 mm at Ahmeda-
bad with intermediate values for Nehchani (900 
mm) and Agra (1350 mm). From these  localities 
composite soil samples were collected from two 
depths     (0-25 cm and 25-50 cm), brought to Agra, 
and analysed for physical and chemical characters 
by the standard methods given by Piper (1944), 
Jackson (1968), Misra (1968) and Pandeya et al. 

Table 1. Ecoclimate and water status of four different localities where D. bipinnata occurs in western
India. 

Locality and population code Lat. N Long. E Altitude (m) amsl Ecoclimate Water status (mm) 

Ahmedabad (DBAHM) 23° 04′ 73°38′ 55 Oceanic semi-arid 2200 

Jodhpur/ Barmer (DBJB) 26°18′ 
25°45′ 

78°01′ 

78°45′ 
224 
551 

Extreme arid 500 

Nehchani near Bharatpur (DBNB) 27°13′ 77°29′ 227 Arid to semi-arid 900 

Agra (DBAG) 27°10′ 78°02′ 169 Semi-arid  1350 

Water status = Annual precipitation (mm) + soil water storage (mm) – potential evapotranspiration (mm). 
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(1968).  The soil physical and chemical properties 
at the four localities differed (Table 2). Soil texture 
at these localities varied from sandy loam to clayey 
loam. The water holding capacity was generally 
medium. The organic C and total N status of these 
soils were low. All soils were basic in reaction, pos-
sessing high amounts of exchangeable cations 
(particularly Ca and Na). 

Root stocks of Desmostachya were brought 
from the selected field sites and transplanted 
separately in the Neutral Garden at Agra. Vegeta-
tive and reproductive characters of the four popu-
lations of Desmostachya were monitored both in 
the field conditions and in the Neutral Garden 
during the period September 1998 to July 2000. 
The values given in Table 3 are mean of the field 

Table 2.  Ranges of physical and chemical characters of the soils of four localities where D. pinnata is
growing.  

Parameters Ahmedabad Jodhpur Nehchani Agra 

Soil texture     
 Gravel and sand (%) 68-79 50-59.2 38-55 72-90 
 Silt (%) 4-7 15-25 23-40 2-10 
 Clay (%) 12-24 15-30 20-35 2 
Water holding capacity (%) 21-51 31-37 26-43 14-51 
pH 8.1-9.3 7.6-8.4 7.6-8.4 7.5-9.2 
Organic C (%) 0.60-1.40 0.62-1.17 0.30-1.76 0.60-1.10 
Total N (%) 0.6-0.13 0.02-0.05 0.02-0.05 0.07-0.1 
Exch. Na (ppm) 550-840 30-207 134-286 150-790 
Exch. K (ppm) 160-250 1-46 1-319 110-290 
Exch. Ca (ppm) 980-1560 1634-6428 3032-6597 310-1620 
Avalable-P (ppm) 8-10 1-283 64-255 2-10 

Table 3. Vegetative and reproductive characters of Desmostachya bipinnata from four localities in west-
ern India; values are mean ±SD.  

Parameters Ahmedabad Jodhpur Nehchani Agra 

Length of leaf (cm)  132 ± 43  110 ± 10  121 ± l7  116 ± 31 
Width of leaf (cm)  0.59 ± 0.08  0.69 ± 0.13  0.97 ± 0.01  0.88 ± 0.01 
Length of leaf sheath (cm)  16.2 ± 3.6  16.3 ± 7.7  20.5 ± 2.3  18.6 ± 3.2 
Length of terminal leaf sheath (cm)  28  15  30  31 
Length of leaf on terminal leaf sheath   on culm (cm)  26  16  62  30 
Length of culm (cm)   122 ± 15  135 ± 24  148 ± 6  141 ± 23 
Length of panicle (cm)  24.2 ± 4.2  48.5 ± 3.6  52.5 ± 4.2  33.8 ± 4.6 
Diameter of panicle (cm)  1.7 ± 0.22  5.0 ± 0.65  4.3 ± 0.47  2.5 ± 0.38 
Number of spikes per panicle  101 ± 13  135 ± 23  181 ± 13  127 ± 7 
Length of rachis (spikes), LR (cm)  0.9 ± 0.14  2.4 ± 0.39  2.1 ± 0.26  1.3 ± 0.23 
No. of spiklets/rachis  29 ± 3  45 ± 3  39 ± 3  29 ± 3 
Length of spikelet, LS (cm)  0.88 ± 0.12  0.3 ± 0.03  0.4 ± 0.05  0.4 ± 0.01 
No. of flowers per spikelet  19 ± 3  7 ± 0  7 ± 2  9 ± 2 
LR/LS ratio  0.9 ± 0.1  7.4 ± 0.9  5.5 ± 0.7  3.4 ± 0.7 
Date of flowering  20-25 May 23 Jun-10 Jul 2-6 Jun 1-6 May 
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data and the Neutral Garden data. The vegetative 
and reproductive characters varied amongst the 
four populations.  Leaf length in Desmostachya 
was minimum during winter, and leaves emerging 
later show increase in length until October.  Flow-
ering was initiated during summer at different 
intervals (May-July), in the four populations. The 
flowering initiation dates were: earliest in DBAG, 
midway in DBAHM and DBNB, and last in DBJB. 
The relative values of important characters were 
(Table 3): 

1. Length of leaf, DBAHM>DBNB>DBAG 
>DBJB.  

2. Width of leaf, DBNB>DBAG>DBJB 
>DBAHM. 

3. Length of panicle, DBNB>DBJB>DBAG 
>DBAHM.  

4. Diameter of panicle, DBJB>DBAG>DBAG 
>DBAHM.  

5. Length of spike (rachis) (LR), DBJB>DBNB 
>DBAG>DBAHM.  

6. Length of spikelet (LS), DBAHM>DBNB 
>DBAG>DBJB.  

7. Number of spikelets/rachis, DBJB>DBNB 
>DBAG>DBAHM.  

8. Number of flowers/spikelet, DBAHM>DBAG 
>DBJB=DBNB. 

9. Length of terminal leaf on culm was more 
than panicle length in DBNB.  

10. LR/LS ratio, DBAHM>DBJB>DBNB>DBAG.  
11. Date of flowering differed by more than 2 

months in the four populations. 
The ranges of different morphological features 

of Desmostachya bipinnata collected from the four 
localities were subjected to analysis of covariance 
with the help of MICROSOFT EXCEL Programme 
on computer. Covariance is a measure of relation-
ship between two ranges of data (Sokal & Rohlf 
1969). This analysis was done to evaluate whether 
the regressions depicting ranges of various mor-
phological parameters in different localities dif-
fered significantly from each other. The covariance 
analysis showed that all the morphological charac-
ters in the four population significantly differed, 
suggesting these population to be separate enti-
ties. The level of significance with respect to differ-
ence between morphological parameters at differ-
ent localities were variable, as shown below: 

Highly significant at 1% level: Length of rachis 
(spike), Number of spikelets per spike, Length of 
spikelet, LR/LS Ratio. 

Significant at 2% level: Length of leaf, Width 
of leaf, Length of culm, Diameter of panicle, Num-
ber of flowers per spikelet. 

Significant at 5% level: Length of panicle, 
Number of spikes per panicle. 

The following 6 characters emerged as distin-
guishing characteristics of the four population of 
Desmostachya bipinnata:  (1) Length of spike (2) 
LR/LS ratio (3) Length of terminal leaf on culm  (4) 
Length of spikelet  (5) Number of flowers per 
spikelet  (6) Date of flowering. 

The four population can be clearly distin-
guished on the basis of LR/LS ratio which varies 
widely from 0.91 (DBAHM) to 7.4 (DBJB). The 
LR/LS ratio in different population is inversely 
related with the water status of the localities 
(DBAHM 2200 mm, DBJB 500 mm). The increase 
in LR/LS ratio with increasing aridity mainly oc-
curs due to considerable elongation of the rachis 
relative to the length of spikelet. 

In view of the morphological distinctiveness of 
the four population of D. bipinnata in western In-
dia, it is proposed to consider them as subspecies. 
Accordingly, 

DBAHM: Desmostachya bipinnata sub- sp. 
longispiculata Amita Pandeya spp. nov. 

DBJB: Desmostachya bipinnata sub- sp. jodh-
purensis Amita Pandeya spp. nov. 

DBNB: Desmostachya bipinnata sub- sp. shee-
lai Amita Pandeya spp. nov. 

DBAG: Desmostachya bipinnata sub- sp. 
agraensis Amita Pandeya spp. nov. 

A distinguishing description of these sub- spe-
cies is given in Appendix I. Marked differences in 
the climatic and edaphic of the habitats of the 4 
sub-species calls for the experimental evaluation of 
their environmental relations. 
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Appendix 1. Distinguishing characters of four popu-
lations of Desmostachya bipinnata. 
(1)  Desmostachya bipinnata subsp. longispiculata 

Amita Pandeya ssp. nov. 
Leaves 75-230 cm long, 0.7 cm. wide; leaf-sheath 7-
21 cm long, terminal leaf-sheath on culm 28 cm with 
26 cm leaf on it, shorter than panicle; flowering 20-
26 May; culm 89-135 cm long; panicle 17-30 cm 
long, diameter 1.3-2.0 cm; number of spikes on 
panicle 87-118; length of spike 0.5-1.0 cm; number 
of spikelets per spike 20-33 (always odd number); 
length of spikelet 0.8-1.1 cm; ratio of length of spike 
to length of spikelet 0.91-1.0; number of flowers per 
spikelet 15-25 (odd number). 
Holotypus 913, R.B.S. College, Agra, Isotypus ibid. 
Amita Pandeya 
 

(2)  Desmostachya bipinnata subsp. jodhpurensis Amita 
Pandeya ssp. nov. 
Folia 94-123 cm long, 0.7 cm. wide; leaf-sheath 11-
21 cm, terminal leaf-sheath on culm 15 cm with leaf 
16 cm, much shorter than panicle; flowering 23 
June- 10 July; culm 100-164 cm long; panicle 40-53 
cm, diameter 4.0 – 6.0 cm, number of spikes per 
panicle 100-170; length of spikes 2.0-3.0 cm; number 
of spikelets per spike 39-47; length of spikelet 0.3-
0.35 cm, ratio of spike-length to length of spikelet 
6.6-10.0; number of flowers per spikelet 7 (odd num-
ber). 
Holotypus 914, R.B.S. College, Agra, Isotypus  ibid. 
Amita Pandeya 
 

 
 
 
 
 
 
 
 
 

(3)  Desmostachya bipinnata subsp. Sheelai* Amita 
Pandeya ssp. nov. 
Leaves 90-180 cm long, 1.0 cm. wide; leaf-sheath 16-
26 cm, terminal leaf-sheath on culm 30 cm with leaf 
on it 62 cm, 20 cm longer than panicle; flowering 2-6 
June; culm 140-161 cm; panicle 45-61 cm, diameter 
3.9-5.0 cm; number of spikes on panicle 154-213; 
length of spikes 1.5-2.4 cm; number of spikelets per 
spike 35-43; length of spikelet 0.3-0.45 cm; ratio of 
length of spike to length of spikelet 4.4-7.1 number 
of flowers per spikelet 5-11. 
Holotypus 915, R.B.S. College, Agra, Isotypus ibid. 
Amita Pandeya 
*The subspecies named after the late mother of the 
senior author. 
 

(4)  Desmostachya bipinnata subsp. nov agraensis 
Amita Pandeya ssp. nov. 
Leaves 59-197 cm long, 0.88 cm. Wide; leaf-sheath 
12-23 cm long, terminal leaf-sheath on culm 31 cm 
with 30 cm leaf on it, shorter than panicle; flowering 
1-6 May, culm 92-l73 cm long; panicle 24-40 cm 
long, diameter 2.0-3.0 cm; number of spikes on 
panicle 108-137; length of spikes 0.9-1.8 cm; number 
of spikelets per spike 19-33; length of spikelet 0.3-
0.7 cm; ratio of length of spike to length of spikelet 
2.5-4.5; number of flowers per spikelet 5-11. 
Holotypus 916, R.B.S. College, Agra, Isotypus ibid. 
Amita Pandeya 

 
  



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


