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INTRODUCTION
h h ld b d i ll hi

INTRODUCTION
When should I be doing all this?
Where should the sample come 

from?

•• The The Two R’s of Plant Tissue Two R’s of Plant Tissue 
Sampling…Sampling…Sampling…Sampling…

Ri ht TiRi ht TiRight TimeRight Time
Right PlaceRight Place



SCHEDULING TISSUE SAMPLING
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Bloom stage Bloom stage -- petiolepetiole





By month…By month…



By yearBy yearBy year…By year…



5 Samples…5 Samples…



ALMONDS
MODEL FOR INTERPRETATION OF EARLY SEASON  TISSUE MODEL FOR INTERPRETATION OF EARLY SEASON  TISSUE 

SAMPLING  AND PREDICTION OF N VALUES

Creators: Sebastian Saa  Emilio Laca  Patrick Brown

“The results generated utilizing this approach 

Creators: Sebastian Saa, Emilio Laca, Patrick Brown

The results generated utilizing this approach 
represent the best available model for 
prediction of July leaf N values. Please note 
that results have not been validated under all 
conditions and hence must be used with 
care” care” 
www.ucanr.edu/sites/scri/Crop_Nutrient_Stat
us and Demand Patrick Brownus_and_Demand__Patrick_Brown



ALMONDS
MODEL FOR INTERPRETATION OF EARLY SEASON  TISSUE MODEL FOR INTERPRETATION OF EARLY SEASON  TISSUE 

SAMPLING  AND PREDICTION OF N VALUES

Creators: Sebastian Saa  Emilio Laca  Patrick Brown

“* NOTE: 

Creators: Sebastian Saa, Emilio Laca, Patrick Brown

 NOTE: 
1) For greatest accuracy leaves should be 

collected in Mid-April from non-fruiting 
spurs and all the elements listed at the 
left should be included”.

2) Th  tl  t d iti l l  f  N 2) The currently accepted critical value for N 
in July in Almond is 2.2% This may be 
adjusted if you prefer a lower N value to adjusted if you prefer a lower N value to 
help minimize disease incidence…



A
pr

il 3.5%N Ju
ly 2.5%N

ce
nt 99% 

T

M
id

 A

M
id

 J

Pe
rc Trees

Over
Critical
Value of 
2.2% N



Climate
Nutrients

Climate

Water

Optimum Yield and Quality



Nutrients

Climate

WaterWater

Plant Analysis under Constant 
F i i ?Fertigation?
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CONDUCTING TISSUE SAMPLING



IT’S ALL GOOD?



Question…

What’s a petiole?



Plant PartPlant Parta t a ta t a t

 Petioles?Petioles? Petioles?Petioles?
 Blades?Blades?
 Leaves?Leaves?
Petioles are attached Petioles are attached 

to blades or to blades or 
leafletsleaflets

Several leaflets Several leaflets 
make up a leafmake up a leafmake up a leafmake up a leaf

G ll  l  t tl  t d l fG ll  l  t tl  t d l fGenerally, sample most recently matured leafGenerally, sample most recently matured leaf



GRAPEGRAPE

LeafLeaf
BladeBlade

PetiolePetiole



“LEAF” ANALYSIS?“LEAF” ANALYSIS?

3 Samples3 Samples



PETIOLE ANALYSISPETIOLE ANALYSIS



YYYesYes

No!No!



Do not Do not Do not Do not 
include include 
spursspursspu sspu s





A PREPARED LAB SAMPLEA PREPARED LAB SAMPLE



WALNUTWALNUT

Terminal Terminal 
LeafletLeafletLeafletLeaflet



Sub Terminal Sub Terminal 
LeafletsLeaflets

PISTACHIOPISTACHIO
LeafletsLeaflets

“From non-fruiting branches ~ 6ft above ground. Select 4-10 leaves/tree g g /
Select 17 trees, each 25 yards apart”     Robert Beede et al.



AUSTRALIAN DATA AUSTRALIAN DATA AUSTRALIAN DATA AUSTRALIAN DATA 
“Leaves from mid shoot position on current season’s extension”“Leaves from mid shoot position on current season’s extension”

CALIFORNIA DATA CALIFORNIA DATA 
“Non“Non--fruiting spurs rarely gave the best nutrient information” fruiting spurs rarely gave the best nutrient information” 

Dr  Kitren Dr  Kitren GlozerGlozer  UC Davis UC DavisDr. Kitren Dr. Kitren GlozerGlozer, UC Davis, UC Davis



LETTUCE LETTUCE 
LEAF LEAF 

MidribMidribMidribMidrib



“Leaves” “Leaves” 
above 1above 1ststabove 1above 1stst

nodenode

CELERYCELERY

““P ti l ”P ti l ”““Petioles”Petioles”
belowbelow 11stst

ddnodenode



ALFALFA ALFALFA 
SAMPLESAMPLE



DANGER OF ALFALFA LEAVES SEPARATING OUT FROM STEMSDANGER OF ALFALFA LEAVES SEPARATING OUT FROM STEMS



Meeting the Needs
(UNIVERSITY METHOD)(UNIVERSITY METHOD) C. Analyze

3 sub3 sub--samples per “sample”samples per “sample”

B  Cut
Mo, 
Other

 Li t th  d t  d f t  d h  h dd  

A. Collect
B. Cut

 List the products and features, and how each addresses 
a specific need or solves a specific problem

 This section may require multiple slides

TOP 1/3

/
y q p
MIDDLE 1/3

BOTTOM  1/3BOTTOM  1/3

Discard



Middle third Middle third 
leavesleaves

Middle third Middle third 
stemsstems

Top third Top third 
wholewholeo eo e



WHOLE BALE SAMPLINGWHOLE BALE SAMPLING

Steve OrloffSteve Orloff





WHOLE BALE SAMPLINGWHOLE BALE SAMPLING

Possible to run a mineral analysis at the same time as a feed analysis.
These four samples are expressed as moisture as received and on a dry These four samples are expressed as moisture as received and on a dry 
matter basis.



MIXED GRASS MIXED GRASS 
PASTUREPASTUREPASTUREPASTURE





MIXED HAYMIXED HAY



CLOVER GRASS MIXCLOVER GRASS MIX



The Long and the Short of It…The Long and the Short of It…



POOR LABELING AND EXCESSIVE SAMPLEPOOR LABELING AND EXCESSIVE SAMPLEPOOR LABELING AND EXCESSIVE SAMPLEPOOR LABELING AND EXCESSIVE SAMPLE



3 GALLON WHOLE LETTUCE SAMPLE3 GALLON WHOLE LETTUCE SAMPLE



A WHOLE BAG OF WHEATA WHOLE BAG OF WHEAT



CORN SILAGECORN SILAGE



ONE GALLON BAGFULONE GALLON BAGFULONE GALLON BAGFULONE GALLON BAGFUL



SHIPPING SHIPPING OF FRESH FRUIT GONE WRONGOF FRESH FRUIT GONE WRONG

PEARSPEARS



SHIPPING SHIPPING OF FRESH FRUIT GONE WRONGOF FRESH FRUIT GONE WRONG

TOMATOESTOMATOESTOMATOESTOMATOES



ALMOND HULLSALMOND HULLS



COLLECT ALMOND HULLS OFF THE TREE!COLLECT ALMOND HULLS OFF THE TREE!



MOLDY ALMOND HULLS MOLDY ALMOND HULLS –– DELIVER ON TIME!DELIVER ON TIME!



MOLDY PETIOLES MOLDY PETIOLES –– DELIVER ON TIME!DELIVER ON TIME!



SOME FINAL CONSIDERATIONS ON 
CONDUCTING TISSUE SAMPLING

Effect of water quality/availability?

Effect of soil texture?

Effect of pests and diseases?

Effect of agricultural chemicals?

Effect of climate/light exposure?

Effect of foliar sprays and dust?




