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Techmark, Inc. History

*Techmark, Inc. founded in 1988 in
Lansing, MI.

*Qur Mission is to serve high value
agricultural producers, striving to make
the best producers better.
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Potato Sugars/Specific Gravity:
How and Why does the plant form a potato?
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The Potato Plant is a Factory
Photosynthesis

6 CO, + 6 H,0 + Sunlight = C;H,,0, + 6 O,

0 Excess Glucose combines to Sucrose
0 Sucrose transmitted to the Tuber

o0 Growth (yield)

o0 Converted to Starch (SG)
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Major Influences Affecting Solids
Production and Sugar Accumulation

Variety

Soil
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Variety Traits

*Yield

* Specific Gravity

*Sugar Profile in Storage
*Bruise Resistance

* Disease Resistance

* Determinate vs. Indeterminate
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Cultural Practices

*Variety Selection
*Field Selection
*[rrigation
*Disease Control
*Fertilizer Use
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Major Influences Affecting Sugar
Accumulation/Solids Production (SG)
Variety Weather is
F=— Wildcard
SOI| Cultural Practices
N- Management
8

Crop Maturity

* Akey item you need to know and
understand for a successful storage
season.

* Immature vs. over-mature crops have very
different needs in storage.

* Issues compounded when other stress
factors added into the equation (Drought
or Flooding).

n

Techmark, Inc




Techmark Inc.

Tuber Sucrose Rating is The Primary
Indicator of Chemical Maturity

Tuber Sucrose Rating is used to
determine where a crop is in its
tuber life cycle

SG is a Baseline Maturity Indicator.

PN ] n ] ! Chemical
uvenile olescents
/1 G‘@ N Maturity
2 ;j;
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Pre-Harvest Sucrose Analysis J ‘

« Sucrose analysis in the field allows
identification of mature fields with the
highest opportunity for successful storage

* Fields with similar maturity can be identified
for better Storage Management

« Critical to assess Growth Stage prior to FALL
STRESS!

MB 2020 Pre-Harvest Data
Russet Burbank

RB - 69 Samples Glucose Sucrose S.G.
Min 0.009 1.484 1.062
Max 0.199 5.547 1.095

Sample 1484 1.072
5.547 1.08
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MB 2020 Pre-Harvest Data
Umatilla Russet

Umatillan=8  Glucose Sucrose SG
min 0.019 4.515 1.058
max 0.076  6.192 1.084

Sample  4.515  1.075
6.192 1.063
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MB 2020 Pre-Harvest Data
Ranger Russet
Ranger n=8 Glucose Sucrose SG
Min 0.011 1.860 1.069
Max 0.137 3.720 1.084
Sample 1.86 1.08
3.72 1.082
14

MB 2020 Pre-Harvest Data
Clearwater Russet

Clearwater n=9 Glucose Sucrose SG
Min 0.005 0.565 1.075
Max 0.040 1.860 1.090

Sample  0.565  1.087
1.86 1.08
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Potato Storge B
Sugar Discussion

Potato Respiration Equation
Potatoes Are ALIVE

CeH1,05+6 0, =6 CO,+ 6 H,0 + Heat
(Glucose)
Potatoes Make Sugar to Survive ....
One Cell at a time

Techmark, Inc

17

Potato Convert Starch to Sugar when
STRESS is Present!

*Survival as Tuber Temperature nears Freezing.
* Frozen Potatoes Can Not Fulfill Mission (Reproduce)

« Just like salt on the road, High Sugar solutions freeze at
lower temperatures.
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Carbohydrate Pathways

Figure 2. Carbohydrate pathways in

DURING potato tubers: (A) starch synthesis,
STRESS iR (B) starch breakdown and (C)
0p €0, +ENERGY + Hy0 DURING Invertase hydrolysis of sucrose.
B Lt SROWTH 4 FRucTose

STARCH SUCROSE ? GLUCOSE
e e
A DURING
GROWTH
Sowokinos and Preston 1988
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How Does Sugar Leave??

STARGH i ATE
i ) .
. GLUCOSE
Si

Sowokinos and Preston 1988
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Techmark Sugar Report

n

4==m Planting and Preharvest data

Trend lines of sugar data and fry
quality defects

Bin trends and regional

varietal performance
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Sucrose (%x10)

Glucose (%)

Sucrose and Glucose
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Quality Information

" = 3
g 15 S B 2 e
3 s 5 ¥ =
§ 25
o
100°
z 75 5
=
Y s0 i o B
H ¢ = 5
8 25 S =
o
_ 100
£ 5
-
P
o S50 s
5 - @
§ 25 o o o
S —
o

Techmark, Inc

23

Temperature
g 80
e 70+ I
g a0 g 8 2
g £ 5
E s =
= 40
| o (e [wem [(mam] Lmes [ze

Techmark, Inc

i

24




Techmark Inc.

Bin Sample Comparison

Bin ####
Date: 1/4/2021 11/30/2020 % Change

Sucrose (%x10): 0.563 0.585 -3.76

Glucose (%): 0.083 0.076 9.21

Color 0 (%): 20.0 12.0 -

Color 1 (%): 48.0 64.0 -

Color 2 (%): 32.0 16.0 -

Color 3 (%): 0.0 8.0 -

Color 4 (%): 0.0 0.0 -
Sugar Ends (%): 0.0 4.0 -
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Province Comparison by Variety
Summary of All Bins in Northern Manitoba
for Variety Russet Burbank
High Low Average % Change
0.793 0.553 0.623
0.138 0.063 0.105
68.0 0.0 16.5
60.0 32.0 45.5
52.0 0.0 30.0
16.0 0.0 7.5
4.0 0.0 0.5
0.0 0.0 0.0
detectable. n=8
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Picture of Fries
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Sugar Report
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ussot Burbank  Pre-Hamvest_ Sucrose Spec. Grav.
Sample Date: 1/4/2021 8/24/2020 3526 1065
Prev. Sample: 11/30/2020 8/10/2020 2.645  1.064

Last Gas:

Prev. Gas: CGDD40 (Plant to Vine Kill): o

€GDD40 (Plant to Harvest): o
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Rangers Russet

High Glucose with significant
process color to start storage
Warming the bin has produced a
positive response and conversion

of 3’sand 4’s to 0’s and 1’s has

been positive at 54.0 F
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Rate of Recovery Test

eDoes the Fry Color Recover to acceptable level?
eHow Do the Potatoes Look in Storage

eAllow to recover at 48 degrees and observe rate of
recovery RELATIVE to recovery at 60F+

eDetermine How Much to Warm the Storage
eDetermine When to Warm the Storage
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~“The Potato Will Never Let &
Us Know All the Secrets”

The Late Dr. Burt Cargill,

1985 /{3
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Thank You

Thank you for Your Interest In
Techmark, Inc.

Please visit us on the internet:

www.techmark-inc.com
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