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Cell walls from 

leaves (left), root 

(below) of legumes 

and maize
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Carbon...............................................45%

Oxigen...............................................45%

Hidrogen..............................................6%

Nitrogen.............................................1.5% X 6.25 = 9.4% (10%)

Potassium..........................................1.0% X

Calcium..............................................0.5%

Magnesium.........................................0.2%

Phosphorous......................................0.2% X

Sulfur..................................................0.1% X

Silicium...............................................0.1%

Boron..................................

Manganese.........................

Chloride.............................. X

Iron..................................... X

Sodium............................... X

Zinc.................................... X

Copper............................... X

Nickel................................. X

Molibdenium.......................... X

96%

3.6%

0.4%

Obtained from CO2 and water

Macronutrients

Micronutrients

Cellulose, 

hemicelluloses & pectins 

96-10%=86%

Pectins = 0.7%

Pectins? = 0.7%

Pectins = traces

Lipids are approximately 15% of plant tissues

Thus, the wall corresponds 

to ca. 70 % of the plant
In sugarne = leaves contain 68% and 

stem 50% plus 18% of sucrose

Proteins and 

Nucleic acids

The wall in the context of plant composition



Cellulose: the most abundant polymer on Earth. 

Photograph by Cesar Gustavo Lisboa e Marcos Buckeridge, 2005
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Egg boxes divalent 

ion, maily calcium 

and magnesium 

induce the formatio 

of gels in regions 

that are not 

methylated of 

homogalacturonan
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Polysaccharideo

Lignin

Lignin

Lignin



THE ARCHITECTURE OF THE 

CELL WALL



Design: Wanderley dos Santos



Type I Type II

microfibril

Hemicellulose 

strongly likd to 

cellulose

Hemicelluluse 

loosely bound to 

cellulose

Pectins

Proteins

Ferulic acid
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WALL BIOSYNTHESIS



Biosynthesis of cellulose: 

the only wall polymer 

made in the plasma 

membrane
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The remaining wall 

polymers are made 

in the Golgi 

Complex



Hemicellulose biosynthesis

Buckeridge et al. 2004, Cereal Chemistry, Vol. 81 pg. 115



PLANT DEVELOPMENT AND 

WALL DEGRADATION



Cell expansion in 

papaya during 

development
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