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ABSTRACT 

Some 200 samples of pearl millet [Pennisetum americanitm ( L . )  Leekc] collected from Tamil Nadu 
wereevaluated at ICRlSAT Center, Patancheru, for morpholog~c and agronomic characters. During 
the rainy season, most of the accessions flcwcred very late (100 days) and grew very tall (325 cm), 
while in the postrainy season, they flowered early (70days)aod had reduced plant height( 145 cm)and 
spike size, indicating photoperiod sensitiv~ty. The early and medium maturlngtypcs arc less sensitive 
to day length. In Tamil Nadu. the crop duration seems to be associated with the pattern of rainlall 
distribution.  ate-maturhg types, which produce several asynchronous nodal tillers with very small 
grain, are grown in areas which receive most of their annual rainfall during the northeast monsoon. 
Early-maturing types, which produce synchronous basal tillers with large grains, are grown under lift 
irr~gation. 
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Tamil Nadu ranks seventh both in area and production of pearl millet [Pennisetum 
americonum (L.) Leeke] in India with an estimated area of 341,700 ha and production of 
295,000 tonnes annually [I]. Seventy five accessions were assembled by the Rockefeller 
Foundation from ~ a m i l ' l ~ a d u  [2]. These accessions when evaluated were found to be very 
tall and produced many tillers (21) with compact spikes [3]. Of these, only 51 accessions 
retained some of their original characters [4]. Later, pearl millet germplasm from Tamil 
Nadu was collected jointly by the Tamil Nadu Agricultural University (TNAU) and 
ICRlSAT during April 1978. This paper describes the evaluation of this collection, narrates 
its adaptation in Tamil Nadu, and discusses its possible use in pearl millet improvement. 

MATERIALS AND METHODS 

Details of the collection, the areas covered. route followed, and sampling procedures 
were described elsewhere (51. Agronomic evaluation and characterization ~rocedures were 
similar to those followed for the Uttar Pradesh cdlection [6]. The entire collection of 200 
accessions was evaluated in the uniform nurseries at Patancheru in two contrasting seasons. 
The rainy and postrainy season nurseries were planted on June 20 and November 18,1982, 
respectively. Various characten wen morded as per the pearl millet descriptors [7]. 
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RESULTS AND DISCUSSION 

Morphoiogy of pearl millet. The mean, standard error, and range for 13 characters are 
given in Table I .  Majority of the accessions grew very tall (325 cm), produced short (57.5 
cm), narrow (27.7 mm) leaves, and thin (6.7 mm) stems. They produced several nodal tillers 
with sequential flowering resulting in asynchronous maturity. The spikes were thin, short, 
and cylindrical to fusiform. In all the medium and late-maturing types except Arisi Combu, 
the glumes completely cover the small grains and remain with the grain even after threshing. 
In all early-maturing types, except Pokku cumbu, the glumes partly cover the large grains. 
The grains were very small, obovate to cuneiform with corneous endosperm. Most 
accessions produced short bristles helm the grain surface. In general, the variation for spike 
and grain characters was considerably less compared to the Uttar Pradesh [6] and West 
Africa [8-101. 

Tablc I .  Range. mean and standard error (SE) of some morphologiial characters of 
pearl millet germplasm from Tamil Nadu 

Character Mean S E 
- - 

Stem th~cknes  (mm) 

Total tillers 

Productive tillers 

Leaf number 

Leaf bWc length (cm) 

Leaf blade width (mm) 

Spike thickness (mm) 

Spike exsertion (cm) 

Bristk knph* 

Grain shape* 

Grain length (mm) 

Grain width (mm) 

Endacocnn texture* 
- 

* See Descriptors for Pearl Millet [7]. 

Based on flowering, plant height, spike length and grain size, the different landraces 
collected in Tamil Nada were classified into 15 cultivar groups (Table 2). 

Variorion within accessions. Early-maturing types showed considerable variation for 
flowering and plant height, while the late-maturing types were uniform for these two 
characters. The photoperiod-sensitive Kula cumbu was remarkably uniform because it 
flowered only after the onset of the required day length. Variation was low for spike and 
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grain characters both within and between the accessions, probably because of strong 
selection pressure, or variation in the originally selected material was very low. This is in 
contrast to the West African material in which it is very common to find different spike and 
grain types within an accession [lo], because new variation probably occurs due to 
introgression with wild types. 

Variation and adaptation. Pearl millet collections from Tamil Nadu vary considerably 
for flowering (55-1 30 days), plant height ( 190-385 cm), spike length ( 16-3 1 cm), and spike 
thickness ( 1  1-31 mm) during the rainy season. They flowered early (62-86 days), 
accompanied by reduced plant height (96-149 cm), spike length ( I  1-18 cm), and spike 
thickness ( 11-19 mm) in the postrainy season (Fig. 1). 

Based on number of days from emergence to flowering during the rainy season, the 
landraces were classified as early, medium and late-maturing types. 

Early-maturing types. Very primitive types like Pokku cumbu, which perhaps escape 
drought, are grown in low rainfall areas of Pudukkottai. Ramanathapuram and Tirunelveli 
districts. In these areas. the annual rainfall is 600-800 mm, most of which IS received during 
northeastern monsoon. The early-maturing primitive types are grown with the onset of 
southwestern monsoon in June and harvested by September to facilitate a second crop 
during northeastern monsoon. They produce very thin stems and many asynchronous nodal 
tillers. The spikes are small and the small grains are completely covered by glumes. Some 
early types like Kullan cumbu, Moonumolj~ cumbu and Arupathan cumbu, with relatively 
high yield potential, are grown in garden land conditions under lift irrigation almost 
throughout the year. These are also grown in high rainfall areas on fertile soils where a 
second crop is taken. 

Medium-maturing types. These are called by different names in different areas: 
Aelumoly around Alangudi, Arisi around Samayapuram, and Mochai around Pulivalam. 
They flower in about 75 days both during rainy and postrainy seasons (Table 2). indicating 
that they are less affected by day length and/or temperature. They are invariably grown 
under low rainfall conditions in areas which receive most rain during the southeastern 
monsoon. They are usually mixed with pulses or groundnut. 

Lon-maturing types. These are named d~fferently in different areas: Kartu cumbu in 
Tudiyalur. Kovilapalayam and Mettupalayam; Oong cumbu around Pollach~ and 
Udumalpet; Valathi cunrbu around Vadachittoor; Manavari cumbu in Teni, Tirumangalam, 
and Usilampatti; Marhura vellai around Tenkasi; and Perum cumbuaround Pollachi. They 
are invariably grown under rainfed conditions, usually mixed with a pulse crop. At 
Patancheru, they grew very tall, flowered very late, and produced several asynchronous 
tillers during the rainy season. During the postrainy season, they flowered early 
accompanied by reduced plant height and spike length suggesting quantitative day length 
and/or temperature sensitivity [ I  I]. In Tamil Nadu these are usually grown in low rainfall 
areas that receive rain during both seasons. These are sown with the onset of southwestern 
monsoon in June-July, grow slowly during the dry spells, pick up growth with the 
northeastern monsoon rains in October, and mature after the rains stop in January. The 
photoperiod sensitivity of these types enables them to adapt to the bimodal rainfall patterns. 
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Rainy 

Postrainy 

Spike length (cm) Spike thickness (m) 

180- 1509 

Fig. I .  Effect of two planting dates at ICRISAT Centre on days to 50% flowering, plant 
height, spike length, and spike thickness of pearl inillet germplasm from Tamil 
Nadu. 
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Photoperiod-sensirive type. Locally called Kala cwnhu, it is grown around 
Tiruvengadam and Vandenallur where most of the rain is received from the northeastern 
monsoon. I t  is sown exclusively during September-October when the day length is less than 
12 h. It is also grown as a garden crop during winter with lift irrigation. At Patancheru, i t  
flowered in 120 days during'the rainy seasbn and in 86 days during the postrainy season. 
strongly indicatiqg its qualitative photoperiod andf or temperature sensitivity. It is best 
suited far short days and low temperature conditions, which supports local farmers'belief. 

Since the pearl millet types from Tamil Nadu are very tall, flower very late, produce 
several thin stems, and have small spikes. they appear different from others [8,9,12.13]. The 
grain size is smaller (4-7 mg) compared to the large grain (8-18 mg) in the Ghana types[IO]. 
These types might have evolved to adapt to the bimodal rainfall pa:tern in Tamil Nadu. 

The variation in pearl millet from Tamil Nadu is low for most characters, except plant 
height and flowering. In Tamil Nadu, pearl millet is a dual purpose crop, grown both For 
qrain and fodder. Hence, farmers might have selected tall types with high sugar content in the 
stems (131. Crop season seems to be associated with the pattern of rainfall distribution. For 
instance, very late types that are mildly photoperiod sensitive are grown in areas with 
bimodal rainfall distribution. The photoperiod sensitivity enables them to flower after the 
northeastern rains. These types may have been selected by the farmers because they escape 
grain molds. Early maturing types are grown in those, areas which receive rain only from 
s~uthwe~tern  monsoon or where a winter crop follows pearl millet. Selection by the farmers 
and specific farming practices lead to the evolution of cultivars with different morphologies 
[14]. Tamil Nadu pearl millet is good both for fodder and grain, and can be used to develop 
dual purpose cultivars. They are also a good source of high tillering and grain numbers. 
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