Leaf Area Index (LAI) Protocols:  Corn and Soybeans
Population Determination

Accurate determination of plant population for each sampling location is critical for precision in both biomass and LAI calculations.  

Corn 

The numbers of plants in nine 8-meter by 2 row sections (row spacing of 30 inches) are counted at approximately the V4 growth stage.  Plant population for corn, 
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 [plants per hectare] is calculated:
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Where plantnum is the sum of all the plants counted in the nine areas.  

Soybeans

Procedures for population counts of soybeans are similar to that in corn except only 2-meter by 2 row sections (row spacing of 30 inches) are counted at the V2 stage.  
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Additional Specifics:
· Volunteer corn and soybean plants are considered weeds and are not counted

· Areas with atypical stands are not used.  Examples include areas where plants were driven over by equipment, isolated rodent damage, planter errors, pivot wheel tracks, etc.

· Areas that were alleys or walkways the previous year were avoided.

Sampling Location

Fifteen dry matter sampling areas, each 1-meter in length, are pre-marked in the six center rows of planter pass 2 of the sampling location at about the V2 stage.  Sample areas are at least one row away from the planter “guess row.”  Areas are also at least three meters from the nearest sampling area in the same row or 1 meter away in the adjacent row.  Sampling begins from the areas nearest the alley and progresses toward the center of the plot.  Typically 10 to 12 samplings are conducted during the growing season so several extra sample areas are available in case of poor stands or other atypical plant problems.
Sampling Frequency

Plots are generally sampled every 7 to 10 days.  One sampling should be timed to correspond to maximum leaf area index which usually occurs at tasseling.  Additional samplings are useful just after the start of rapid growth, between V6 and V11.  A sampling just prior to the start of rapid leaf senescence is helpful for identifying the rapid decline in green leaf area.
Field Sampling Procedures
Plant samples should be taken when air temperatures are as cool as reasonable possible to reduce plant desiccation.  

Corn 

The harvest area is identified and, before each plant is harvested, the plant height is taken.  The plant is cut off at as close to ground level as possible, any brace roots removed, and the plant cut into segments and placed in a fine mesh bag.  All dead leaves still attached to the plant are placed in the bag as well.  The plant material is placed in a cooler with ice-packs, and moist towels as quickly as possible to prevent water loss.  Once all samples are taken they are moved to an air conditioned laboratory for dissection and measurement.
Soybeans
Steps and precautions for soybeans are similar except that the number of plants in the 1-meter harvest section is recorded.  Plants are not bagged individually, but as a group, unlike corn.
Laboratory Procedures for Determining Leaf Area Index
Corn 

All steps need to be carried out as quickly as possible so that plant material is exposed to room temperature for as short of a time as possible.  Plants are separated into:

· green leaves (GL) – all green leaf material from the collar to the leaf tip
· dead leaves (DL) – material consisting of greater than 50% necrotic (or entirely yellow) leaf

· stalk (S) – includes the stem, leaf sheaths, immature or undeveloped ears and unfurled leaves
· reproductive  (R) – includes tassel, husk, ear shank, cob, kernels and silks

Fresh weights are taken on each part and the green leaves are run through a Licor LI-3100 leaf area meter and the area recorded in cm2 (plant area). Green leaf area index (LAI) is calculated by:
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Plant parts are dried at 105°C.  Because dead leaves can not accurately be run through a leaf area meter, dead leaf area index is estimated using the specific leaf area of the green leaves.  Specific leaf area of green leaves [g per cm2] is calculated as:
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Where DWgreen is the dry weight of the green leaves.  Dead LAI is then calculated as:
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Where DWdead is the dry weight of the dead leaves. Total LAI would then be:
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Soybeans 

Steps for soybeans are essentially the same as for corn.   Plants are separated into:

· green leaves (GL) – all green leaf material from the point trifoliate leaflets attach to the petiole 

· dead leaves (DL) – material consisting of greater than 50% necrotic (or entirely yellow) leaf

· stem (S) – includes the stem and petioles
· reproductive  (R) – blossoms, pods and seeds
Since data are not kept on an individual plant basis, the total weights and leaf areas are divided by the number of plants in the sample. Calculations are then done the same as in corn.
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