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What is your main goal as a farmer?
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Where it starts

ÅPhotosynthesis is the fundamental plant 

process that is responsible for plant 

growth and the production of yield. 

ÅAll of our food supply depends upon 

photosynthesis.

Source: Dennis Egli
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ñPractically everything we see about us has 

involved photosynthesis at some stage or 

another. The gardener often talks about 

ófeedingô plants when he applies fertilizers 

and the notion that plants derive their 

nourishment from the soil is one that is 

commonly held. They do not. Plants take up 

minerals from the soil and they derive their 

nourishment from the airò.

Edwards and Walker (1983) C3, C4: Mechanisms and Cellular 

Regulation of Photosynthesis. Blackwell Scientific Publications.

Source: Dennis Egli
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Photosynthesis

ÅChlorophyll ïgreen pigments

ÅAbsorbs light. 

ÅLight powers the process

ÅCapture C from CO2 and O2 from H2O to 

form sugars
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Chlorophyll ïgreen pigments

Key elements ïN, Mg, C, O, H
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Photosynthesis

ÅChlorophyll ïgreen pigments

ÅAbsorbs light. 

ÅLight powers the process

ÅCapture C from CO2 and O2 from H2O to 

form sugars
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Respiration

ÅUses some of the C fixed in 

photosynthesis to carry on maintenance 

and development of the plant.

ÅPhotosynthesis makes the sugar, 

respiration does something with it.
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Photosynthesis:

carbon dioxide + water          sugar + oxygen

6 CO2 + 6 H2O             C6H12O6 + 6 O2 

Solar energy

Energy
Source: Dennis Egli
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Respiration:

C6H12O6 + 6 O2 + 6 H2O 6 CO2 + 12 H2O
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Photosynthesis

ÅCapture C from CO2 and O2 from H2O to 

form sugars

ïC3 plants ï3-carbon sugar

ïC4 plants ï4-carbon sugar
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Source: Dennis Egli

(Corn)

(Soybean)
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Source: Dennis Egli
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Species Total Production 

(2005/2006)

Rank Photosynthesis 

Millions of tonnes1

Maize (corn) 704 1 C4

Rice 634 2 C3

Wheat 618 3 C3

Soybean 218 4 C3

Barley 140 5 C3

Sorghum 58 6 C4

Peanut 50 7 C3

Rapeseed 49 8 C3

Millet  32 9 C3

Sunflower 30 10 C4

Top 10 world grain crops based on total world production  (2005-2006).

1 1 tonne = 1000 kg = 2205 pounds. Source: Food and Agriculture 

Organization of the United Nations (www.FAO.org).

Source: Dennis Egli
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Maximize Light and the Use of Light

Yield = LI × RUE × HI
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Growth and Development of a Crop Commodity

Source: Dennis Egli
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Growth and Development of a Crop Commodity
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Three Stages of Yield Production (Murata,1969)

ÅVegetative Growth:

ÅFormation of organs for nutrient 

absorption and photosynthesis

ÅFlowering and Pod Set:

ÅFormation of flower organs and the 

yield container.

ÅSeed Filling:

ÅProduction, accumulation and 

translocation of yield components

Source: Dennis Egli

Reproductive Growth
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Questions
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Questions

ÅWhat takes more N. Corn or soybean?

ÅWill early season frost hurt corn or 

soybean more?

ÅWill defoliation six weeks after planting 

hurt corn or soybean more?

ÅWill early season stand reduction hurt corn 

or soybean more?
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Corn
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Yield Components

ÅEars per acre

ÅKernels per ear

ÅKernel weight (size)
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What went wrong?
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What went wrong?
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What went wrong?
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Image 1



What went wrong?
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Image 2



What went wrong?
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Image 3



Corn 

Emergence 

(VE) 
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Corn Growth Stages: Vegetative

V3
3 Collars

V6
6 collars

V12
12 collars

V15
15 collars

VT
tassel
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A V-stage is counted 

when a the collar is 

visible on a fully 

emerged leaf 



Corn Growth Stages

V3
3 Collars

Nodal roots active.

Growing point below ground

V6
6 collars

Growing point above ground.

Tassel and ear development starting.

V12
12 collars

Ear size, kernel size and kernel number 

being determined.

Limits on water and/or nutrients will reduce 

yields.
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V6: Six Visible Collars

Tassel 

development 

has started. 

Ear shoot 

formation has 

also started.

Some herbicide 

labels limit 

spraying at 

V6édonôt want 

to interfere with 

tassel and ear 

shoot 

development!!

Spray based on 

growth stage.
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V6
Premature TasselDissected V6 Plant


