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Cereal Crops 

The world “Cereals” is derived from Cerealia muneria, meaning the gift of Ceres. Ceres is the 

Roman goddess of agriculture, closely associated with the small grains grown in the ancient 

times. Romans offered grains such as wheat and barley to the goddess. 

All cereals are members of the grass family Poaceae that are grown for their edible starchy seeds. 

The term cereal, besides grains, is also commonly applied to the entire plant as well as many of 

the manufactured foods. In addition, there are a few other botanically unrelated plants that are 

used in a manner similar to the true cereals and have a similar grain chemical composition 

because of which they are termed as pseudocereals. Buckwheat (Fagopyrum esculentum 

Moench), Quinoa (Chenopodium quinoa Willd.), grain amaranths (Amaranthus spp.) and a few 

others are examples of pseudocereals and at present are relatively insignificant. 
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Rice 

Oryza sativa L. (n = 12) 

Family: Poaceae 

Most of them are diploid with somatic chromosome number 24, but some are tetraploid (2n = 

48). Triploid hybrids are sterile. 

Origin of rice 

Oryza Sativa, it is believed, is associated with wet, humid climate, though it is not a tropical 

plant. It is probably a descendent of wild grass that was most likely cultivated in the foothills of 

the far Eastern Himalayas. Another school of thought believes that the rice plant may have 

originated in southern India, then spread to the north of the country and then onwards to China. It 

then arrived in Korea, the Philippines (about 2000 B. C.) and then Japan and Indonesia (about 

1000 B. C.). When Alexander the Great invaded India in 327 B. C., it is believed that he took 

rice back to Greece. Arab travelers took it to Egypt, Morocco and Spain and that is how it 

travelled all across Europe. Portugal and Netherlands took rice to their colonies in West Africa 

and then it travelled to America through the ‟Columbian Exchange‟ of natural resources. But as 

is traditionally known, rice is a slow starter and this is also true to the fact that it took close to 

two centuries after the voyages of Columbus for rice to take root in the Americas. Thereafter the 

journey of rice continues with the Moors taking it to Spain in 700 A. D. and then the Spanish 

brought rice to South America at the beginning of 17th century. 

The journey of rice around the world has been slow, but once it took root it stayed and became a 

major agriculture and economic product for the people. In the Indian subcontinent more than a 

quarter of the cultivated land is given to rice (20011-12). It is a very essential part of the daily 

meal in the southern and eastern parts of India. In the northern and central parts of the 

subcontinent, where wheat is frequently eaten, rice holds its own and is cooked daily as well as 

on festivals and special occasions. 

Paddy grains found during excavation at Hastinapur (India) around 1000-750 B.C. considered as 

an oldest sample in the world.  Southwest Himalayas has various types and varieties and 

indicated probable centre of origin.  De Condolle (1886) and Watt (1862) mentioned south India 
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is the centre of rice origin.  Vavillov suggested that India and Myanmar should be regarded as 

the centre of origin of cultivated rice.  According to D. Chatterjee (1948), there are altogether 24 

species of genus Oryza of which 21 are wild and two viz., Oryza sativa and Oryza glaberrima 

are cultivated. Oryza sativa is grown in all rice growing areas, but Oryza glaberrima is confined 

to the West Africa only. Thus it indicates that there might have been two centres of origin of our 

cultivated rice; South-eastern Asia (India, Myanmar and Thailand) and West Africa. 

Morphology 

The rice plant is a member of Poaceae (old Gramineae) family. The common cultivated rice plant 

is an annual which usually grows to a height of a half meter or two meters but there are certain 

varieties that grow much taller (6-9 metres). Some deep water rice varieties grow with the 

gradual rise of the flood water level. Rice plant can be divided into main two parts namely root 

system and shoot system: 

Root system: When a rice grain germinates in a well drained, upland soil the sheath (coleorhizae) 

emerges. If it germinates in submerged low lands, coleoptile emerges ahead of the coleorhizae. 

The primary, embryonic roots (radicle) come out through the coleorhiza shortly after it appears. 

This is followed by two or more secondary roots, all of which develop lateral roots. The 

embryonic roots later die and are replaced by secondary adventitious roots produced from the 

underground nodes of the culm. 
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Shoot System: Collectively applies to all plant part visible above the ground level. It is mainly 

composed of culms, leaves and inflorescence (panicle). i. Culm: The culm or stem is made up of 

a series of nodes and internodes. The rice culms are usually hollows except at the nodes. Each 

node bears a leaf and a bud. Under favorable conditions buds near ground level grow into tillers. 

The primary tillers give rise to secondary tillers which give rise to tertiary tillers. ii. Leaves: The 

leaves of rice are sessile in nature. They are borne at an angle, on the culm in two ranks along the 

stem, one at each node. The leaf blade is attached to the node by the leaf sheath. The rice leaf is 

similar to that of wheat, but is usually distinguished from it by the length of the ligule. In the 

rice, ligule is very prominent, usually more than one centimeter. The leaf number is more on a 

primary tiller than on the secondry and tertiary tillers. iii. Panicle: The rice inflorescence known 

as panicle is a group of spikelets borne on the uppermost node of the culm. The primary panicle 

branch is divided into secondary and sometimes tertiary branches. These bear the spikelet. 5 iv. 
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Spikelet: The individual spikelet consists of two outer glumes. All the parts found above the 

outer glumes are collectively called floret. It consists of a hard covering the two sections of 

which are known as lemma and palea (the glumes) and the complete flower is between them. 

The lemma and palea together are known as the “hull”. The rice flower contains six functioning 

stamens (male organ) and a pistil (female organ). At the base of the flower are two transparent 

structures known as „lodicules‟. Rice is a self pollinated crop. When rice flower becomes ready 

to bloom, the lodicules become turgid and push the lemma and palea apart, thus allowing the 

stamens to emerge outside the open floret. Rupturing of the anthers then leads to the shedding of 

pollen grains. After the pollen grains are shed on stigma the lemma and palea close. 1.4.3 Grain 

(Caryopsis): Rice grain develops after pollination and fertilization are completed. The grain is 

tightly enclosed by the lemma and palea. The dehulled rice grain is known as brown rice as 

brownish pericarp covers it. The pericarp is the outermost layer which envelopes the caryopsis 

and is removed when rice is milled and polished. The embryo lies at the ventral side of the 

spikelet next to the lemma. Adjacent to the embryo is a dot like structure the hilum. The embryo 

contains the plumule and radicle. The plumule is enclosed by a sheath known as coleoptile and 

the radicle by the coleorhizae. 
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Weather  

In India rice is grown under widely varying conditions of altitude and climate. Rice cultivation in 

India extends from 8 to35ºN latitude and from sea level to as high as 3000 meters. Rice crop 

needs a hot and humid climate. It is best suited to regions which have high humidity, prolonged 

sunshine and an assured supply of water. The average temperature required throughout the life 

period of the crop ranges from 21 to 37º C. Maximum temp which the crop can tolerate 40
0
 C to 

42
0
C. 

Crop Production Practices 

In India Rice is mainly grown in two types of soils i.e., (i) uplands and (ii) low lands. 

The crop of rice is grown with the following methods :- (i) Dry or Semi-dry upland cultivation 

(a) Broadcasting the seed (b) Sowing the seed behind the plough or drilling. (ii) Wet or lowland 

cultivation (a) Transplanting in puddled fields. (b) Broadcasting sprouted seeds in puddled fields. 

Selection of Seeds 

Seeds intended for sowing should satisfy the following requirements:- a. The seed should belong 

to the proper variety, which is proposed to be grown. b. The seed should be clean and free from 

obvious mixtures of other seeds. c. The seed should be mature, well developed and plump in 

size. d. The seed should be free from obvious signs of age or bad storage e. The seed should have 

a high germinating capacity. 

Before sowing the seed should be treated with fungicides which protects the seed against soil-

born fungi and also give a boost to the seedlings. 

Methods of Nursery Raising 

There are three major methods of raising nursery - viz. i. The dry nursery where the dry seed is 

sown in dry soil. This method is practiced in areas where water is not sufficient to grow 

seedlings in wet nursery ii. Wet nursery where sprouted seed is sown on the moist puddled soil. 

Wet nurseries are preferred under irrigated condition iii. And the "dapog" method. This method 

of raising nursery has been introduced in India from Philippines. 

Seed Rate  
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The seed rate naturally influences the growth of the seedlings. Thin sowing gives strong and 

tillered seedlings, whereas thick sowing provides thin and tall seedlings without tillers. Thin 

sowing in nurseries is always better and it will produce strong and sturdy seedlings, which can 

withstand adverse climatic conditions better and produce better yields. Therefore, 40 to 60 grams 

of seed per square metre should be sown in the nursery beds. About 500 square metre area of 

nursery is sufficient to transplant one hectare area.  

 

Transplanting 

Before transplanting, field should be puddled properly with bullock or tractor drawn puddlers. 

Puddling is a very important operation in transplanted rice. Puddling helps to kill the weeds and 

buries them in puddled soils. It also suppresses the germination of weeds in subsequent growing 

period of crop. Puddling keeps the soil surface in a more even condition, besides creating 

beneficial physical, biological and chemical conditions for rice plant growth. Transplanting 

should be done with proper age of seedlings. In case of short duration varieties, the seedlings 

should be uprooted from the nursery beds for transplanting , when it is three to four weeks old. In 
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case of medium and long duration varieties, four to five weeks old seedlings should be 

transplanted. Always healthy seedlings should be used for transplanting at the four to five leaf 

stage or when they are 27 about 15-20 cms. high. As far as possible, delayed transplanting 

should be avoided because it leads to poor tillerings, early flowering of the main tillers and 

resulting in reduction in yield. In alkaline soils aged seedlings of 45 days old should be 

transplanted because old seedlings establish better than young seedlings of 25 days age or so. 

Under good management and adequate nitrogen levels, the optimum spacing for varieties like 

IR-8 should be around 20x10 cms both for kharif and rabi crops. With excellent cultural 

practices, the spacing may be slightly wider, say 20x15 cms but under sub-normal conditions, the 

spacing should be slightly narrower, say 15x10 cms. 

The tiller buds formed at the basal node are not suppressed in case of shallow plantings . 

Therefore, the seedlings should be transplanted at 2 to 3 cm depth. Shallow planting gives better 

yields. The deeper planting results in an increased height of the plants besides delays and inhibits 

tillering. 
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Manure and Fertilizer Application 

Organic manures are as much as important for rice cultivation as inorganic fertilizers. In upland 

fields 10-15 tonnes of well rotted Farm Yard Manure or compost should be applied in one 

hectare area preferably 4 to 6 weeks before sowing. Organic manures should be spread evenly on 

the upper surface of the soil and ploughed in to get it well mixed in the soil. Application of 

chemical fertilizers depends basically upon (i) fertility states of the field and (ii) previous crop 

grown and amount of organic manure applied. Before deciding the fertilizer dose, soil is required 

to be got tested to know the status of the nitrogen, phosphorus and potassium in the soil. After 

testing the soil, fertilizer dose should be calculated accordingly. 

Water Management  

The water requirement of rice crop is comparatively higher than any other crop of the similar 

duration. Assured and timely supply of irrigation water has a considerable influence on the yield 

of the crop. During the crop growth period, the water requirement is generally high at the initial 

seedling 30 establishment stage. After the transplanting , water should be allowed to stand in the 

field at a depth of two to five centimeters till the seedlings are well established. The second, the 

most important critical stage is tillering to flowering and in this period the crop should not be 

subjected to soil moisture stress. Before harvesting, water should be drained out from the field to 

allow quick and uniform maturity of grain. 

Harvesting and Threshing  

The maximum quantity and better quality paddy and rice depend on the harvesting of the crop at 

the correct maturity stage. Therefore, it is of the paramount importance to harvest the crop at 

suitable time. Harvesting of the crop when it is not fully matured might result in loss of yield 

with poor quality grains. If harvesting is delayed, grain may be lost due to damage by rats, birds, 

insects, shattering and lodging. Thus, timely harvesting ensures better yield, good quality of 

grains, consumer acceptance and less breakage when milled. The right stage for harvesting as 

commonly understood by laymen is when panicles turn into golden yellow and the grains contain 

about 20 percent moisture. When the moisture in the paddy grains reaches 16-17 percent in the 

standing crop in the fields, the crop sustains a heavy loss owing to shattering and damage by 

birds and rodents. Extensive studies have been carried out on specifying the optimum time of 
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harvesting. Based on the results of the various studies, in general, three criteria are taken into 

consideration to specify the right time of harvesting viz. (i) the moisture content of the grains, (ii) 

the number of days after planting or flowering and (iii) the dry matter of the plant or seed. The 

most common and old methods of threshing of paddy is trampling by bullocks or lifting the 

bundles and striking them on the raised wooden platform. Now pedal threshers are being used. 

Power driven stationary threshers are also used for quick threshing. 

Preparation of Rice for Consumption 

Threshing 

It is usually carried out within two or three days of cutting the crop and is accomplished either by 

beating the cut crop (sheaves) against a wooden log or trampling out the whole crop under the 

feet 

of a bullock or by pedal and power threshers. The grains are then winnowed free of dust, chaff, 

short 

pieces of straw and lighter grains by tossing it into the air above a sheet or mat. 

Before milling, the paddy is dried in artificial driers so that the moisture content is reduced to 

14-16 per cent. 

Milling process 
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Importance of Rice: 

Rice has shaped the culture, diets and economic of thousand of millions of peoples. For more 

than half of the humanity “rice is life”. Considering its importance position, the United Nation 

designated year 2004 as the “International Year of rice. Importances of rice are as follows: a. 
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Rice is an important staple food crop for more than 60 per cent of the world people. In 2008, 

more than 430 million metric tons of rice were consumed worldwide, according to the USDA. b. 

Ready to eat products eg. popped and puffed rice, instant or rice flakes, canned rice and 

fermented products are produced c. Rice straw is used as cattle feed, used for thatching roof and 

in cottage industry for preparation of hats, mats, ropes, sound absorbing , straw board and used 

as litter material. d. Rice husk is used as animal feed, for paper making and as fuel source. e. 

Rice bran is used in cattle and poultry feed, defatted bran, which is rich in protein, can be used in 

the preparation of biscuits and as cattle feed. f. Rice bran oil is used in soap industry. Refined oil 

can be used as a cooling medium like cotton seed oil/corn oil. Rice bran wax, a byproduct of rice 

bran oil is used in industries. 
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