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SUMMARY  

Zinc deficiency is a major constraint to rice production and it is also often deficient in 

humans with rice-based diets. Efforts to breed more Zn-efficient rice are constrained by poor 

understanding of the mechanisms of tolerance to deficiency. In India, analysis of 14,863 soil 

samples from all over the country showed that 49% of soils were potentially deficient in Zn. 

For rice, which is highly susceptible to zinc deficiency and grows in waterlogged soils which 

are conducive to zinc deficiency, zinc is the third most important nutritional factor affecting 

grain yield after nitrogen and phosphorus. Zinc deficiency causes visible symptoms in rice 

which include wilting due to loss of turgidity in the leaves, delayed development of the plants, 

"bronzing" of the leaves basal chlorosis of the leaves and, in some cases, may lead to the death 

of the rice seedlings. 

 

INTRODUCTION 

Zn is an important micronutrient in plant as its deficiency depletes its yield. It involved 

in many physiological functions and its inadequate supply will reduce crop yields. Zinc 

deficiency is the most wide spread micronutrient deficiency problem, almost all crops and 

calcareous, sandy soils, peat soils, and soils with high phosphorus and silicon are expected to 

be deficient. Zinc deficiencies can affect plant by stunting its growth, decreasing number of 

tillers, chlorosis and smaller leaves, increasing crop maturity period, spikelet sterility and 

inferior quality of harvested products. Beside its role in crop production, Zn plays a part in the 

basic roles of cellular functions in all living organisms and is involved in improving the human 

immune system, due to its insufficient intake, human body will suffer from hair and memory 

loss, skin problems and weakness in body muscles. Plant response to Zn deficiency which 

occur due to decrease in various physiological activities such as membrane integrity, 

susceptibility to heat stress, decreased synthesis of carbohydrates, cytochromes nucleotide 

auxin and chlorophyll content.  

 

Zn Deficiency in Rice 

Zn deficiency is the most widespread micronutrient disorder in tropical rice, occurring 

in parts of China, Japan, India, Pakistan, Bangladesh, Nepal, Sri Lanka and Philippines. Severe 

Zn deficiency in rice causes chlorosis, a decrease in, or complete lack of tillering, a slower rate 

of crop maturity, and increased spikelet sterility. In lowland rice producing areas, Zn deficiency 

is associated with calcareous soils. About 50% of all paddy rice soils were affected by Zn 

deficiency, at least to the extent that the rice crop responded favourably to Zn application 

(hidden intensive rice production in Asia,) because of increased nutrient removal in grain and 

straw. Perhaps, the increase in fertilizer nitrogen use was relatively greater than that of 

phosphorus, potassium, sulphur and Zn in many countries, so that yields have been stagnating 

in the last decade despite further increases in fertilizer consumption. 

 

Zn Deficiency Symptoms in Rice Plants 

Zn deficiency causes multiple symptoms that usually appear 2 to 3 weeks after 

transplanting (WAT) rice seedlings; leaves develop brown blotches and streaks that may fuse 

to cover older leaves entirely, plants remain stunted and in severe cases may die, while those 
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that recover will show substantial delay in maturity and reduction in yield. Zn deficiency 

symptoms are more common on young or middle-aged leaves. Zn deficiency symptom is 

confused with iron deficiency as both have similar symptoms. Dusty brown spots appear on 

upper leaves of stunted plants, sometimes two to four weeks after transplanting, with uneven 

plant growth and patches of poorly established hills. Under severe deficiency, tillering 

decreases and time to crop maturity may be increased which could lead to losses of rice yield. 

Symptoms of Zn deficiency in rice are usually observed after a flood is established. The most 

noticeable symptom is the plant’s loss of turgidity, where the plant falls over and floats on the 

surface of the water. The basal leaves become pale green and after 3-7 days the leaves become 

chlorotic.  

However, although the symptoms of Zn deficiency in rice are most noticeable after 

flooding, more subtle symptoms can be observed before flooding. The symptoms do not 

normally appear in seedling rice until around 10 days after emergence but may possibly take 

several weeks to appear. These include: basal leaf chlorosis (beginning in the youngest leaf), 

loss of turgidity in the leaves and floating on the surface, bronzing (red-brown splotches on the 

surfaces of the oldest leaves, bronzed leaf tissue may eventually turn brown) and stacking of 

leaf sheaths or joints (leaf collars do not open out). Visual symptoms of Zn deficiency in rice 

vary, to a certain extent, with soil type, cultivar and growth stage. Symptoms can be mistaken 

for those of deficiencies of nitrogen, magnesium, manganese or iron, or a virus disease called 

‘tungro’.  Sulphur deficiency is often combined with Zn deficiency and it is difficult to 

distinguish between the symptoms of the two and so plant analysis is required for confirmation. 

Zn deficiency symptoms are more prominent at early growth stages of rice and sometimes the 

plant can recover its symptom at later growth stages. Visible symptoms of Zn deficiency in rice 

include wilting due to loss of turgidity in the leaves, delayed development of the plants, 

"bronzing" of the leaves basal chlorosis of the leaves and, in some cases, may lead to the death 

of the rice seedlings. Neue et al. (1998) stated that the common symptoms of Zn deficiency in 

rice are the midrib at the base of the youngest leaf of Zn deficient rice becomes chlorotic 2-4 

weeks after sowing or transplanting. Then brown spots appear on older leaves. Zn-deficient 

plants show stunted growth and reduced tillering. The spots enlarge, coalesce and give the 

leaves a brown colour. If the deficiency is not too severe the plants may recover after 4-6 weeks 

but maturity is delayed and yields of susceptible cultivars are reduced. Deficiency in the rice 

also causes deficiency in human populations with rice-based diets, and human Zn deficiency is 

one of the most widespread and serious health problems in developing countries 

 

CONCLUSION 

 Therefore, zinc deficiency can be overcome by applying zinc sulphate  and also by 

identifying allelic sources for Zn tolerance and their introgression into elite lines through 

conventional breeding and modern biotechnological and molecular tools. 
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