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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION

•• The Two R’s of Plant Tissue SamplingThe Two R’s of Plant Tissue Sampling
Right TimeRight TimeRight TimeRight Time
Right PlaceRight Place
 Corn Corn
 Rice
 Tomatoes Tomatoes
 Lettuce
 Almonds Almonds 
 Grapes
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CORNCORN
TIMETIME ANDAND PLACEPLACETIMETIME ANDAND PLACEPLACE

0-16 inches Tall Whole above ground Plant
3-6 feet tall First leaf showing collar
Tasseling Leaf opposite and belowTasseling Leaf opposite and below 

primary ear
Silking Leaf opposite and below 

primary ear
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RICERICE
TIMETIME ANDAND PLACEPLACETIMETIME ANDAND PLACEPLACE

Mid Tillering 35-55 days After 5th leaf stage
Maximum Tillering 55-65 days MRM “Y” leaf
Panicle Initiation 60- 80 days MRM “Y” leafPanicle Initiation 60 80 days MRM Y  leaf
Booting/ Heading Flag leaf below ear

“Y” leaf: Collect the most recently matured unrolled leaf“Y” leaf: Collect the most recently matured unrolled leaf 
and separate at the collar, where it joins the leaf sheath.

Too late! Past booting stage.



PROCESSINGPROCESSING TOMATOTOMATO
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PROCESSINGPROCESSING TOMATOTOMATO
TIMETIME ANDAND PLACEPLACETIMETIME ANDAND PLACEPLACE

Early Flowering 4th – 5th leaf from growing tipEarly Flowering 4 – 5th leaf from growing tip 
or opposite top flowering 
cluster

Early Green Fruit (1in diameter) 4th – 5th leaf from growing tipa y G ee u t ( d a ete ) 5 ea o g o g t p

Early Ripe Fruit 4th – 5th leaf from growing tip

Looking for most recently fully expanded mature leaf.

Different labs will have different coding systems for theseDifferent labs will have different coding systems for these 
different stages of growth. Pay attention to them!

Greenhouse/indeterminate varieties although sampled theGreenhouse/indeterminate varieties, although sampled the 
same way, should have a different coding system.
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LETTUCELETTUCE
TIMETIME ANDAND PLACEPLACETIMETIME ANDAND PLACEPLACE

Early Season 4th-5th leaf stage Most recently mature leavesEarly Season 4 -5 leaf stage Most recently mature leaves
Mid Season - Heading MRM or wrapper leaves
Pre Harvest - Harvest MRM or wrapper leaves

Reference:
“Reevaluating Tissue Analysis as a Management Tool 
for Lettuce and Cauliflower” T.K. Hartz and Richard 
Smith. FREP 2007

A Diagnosis and Recommendation Integrated System 
(DRIS) approach was used to develop a set of nutrient 
sufficiency ranges for both head and Romaine lettuce.

Note that different so rces of information pro ide differentNote that different  sources of information provide different 
results. Therefore always view with caution.
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ALMONDALMOND
TIMETIME ANDAND PLACEPLACETIMETIME ANDAND PLACEPLACE

April Good Question
May Good Question
June-July Leaves from non-fruiting andJune July Leaves from non fruiting and
August-September non-expanding spurs

ASA California Chapter 2012 Conference Proceedings:p g

“Development of Leaf Sampling and Interpretation Methods 
for Almond” by Sebastian Saa and Patrick Brown UC Davis.

Results suggest that early season sampling is a viable 
methodology for predicting the occurrence of [N] nutrient 
deficienc and that lea es of fr iting sp rs ma e periencedeficiency and that leaves of fruiting spurs may experience 
deficiencies even when leaves from non-fruiting spurs are 
apparently sufficient.



LLEAFEAF SSAMPLINGAMPLING
EEXPERIMENTALXPERIMENTAL DDESIGNESIGN

 100 acre x 4 Sites x 4 years

EEXPERIMENTALXPERIMENTAL DDESIGNESIGN

 100 acre x 4 Sites x 4 years.
 Leaves collected at multiple 

dates. Yield recorded
(About 1,130 data points)
 Model Developed in 2011
 Validated at 6 sites in 2012.
(8,500 x 11 = 93,500 data points)



CCANAN WEWE PREDICTPREDICT LATELATE SUMMERSUMMER N N WITHWITH SPRINGSPRING LEAFLEAF
SAMPLESAMPLE? ? 

WWHICHHICH LEAFLEAF TYPETYPE SHOULDSHOULD BEBE USEDUSED??
.

Leaf Out Harvest
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MidMidMid Mid 
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Spur leaves with Spur leaves with 
two fruit attachedtwo fruit attached

Mid JulyMid JulyMid July Mid July 
2.60%N2.60%N
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GRAPEGRAPE
TIMETIME ANDAND PLACEPLACETIMETIME ANDAND PLACEPLACE

Bloom Petiole Sampling Opposite basal cluster when 
two thirds of calyptras have 
fallen off

Berry Filling Petiole of 2nd leaf away from 
last cluster

Veraison Petiole of 6th to 7th leaf from 
gro ing tip (MRM)growing tip (MRM)

Harvest Petiole of 6th to 7th leaf from 
growing tip (MRM)

Note:
Studies have shown that nitrogen readings may be unreliable on 
blades at bloom stage. g
Petioles are better for determining  sodium and chloride toxicities.
Blades are better for determining boron toxicities.



CONCLUSIONSCONCLUSIONSCONCLUSIONSCONCLUSIONS

THE RIGHT TIME: THE RIGHT TIME: Plant tissue sampling 
through different stages of plant growththrough different stages of plant growth 
will certainly provide different results!
THE RIGHT PLACE: THE RIGHT PLACE: It’s essential to follow 
instructions on where to sample from in 
order to make sense of results. 


