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/ World potato production, 1991 - 2007
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/ Top 10 potato producers (2007)
/ Country Quantity (t)
China | 72 040 000
Russian Fed. g 36 784 200
India —— 26 280 000
——
United States BEE 20 373 267
Ukraine — 19 102 300
Poland 11 791 072
]
Germany ] 11 643 769
Belarus ] 8743976
Netherlands 7 200 000
—
France il 6271 000
International year of the potato, 2008
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/ Potato consumption by region (2005)
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Region Quantity (t) Consumption

kg per capita

Africa 12 571 000 13.9
Asia/Oceania 94 038 000 23.9
Europe 64 902 000 87.8
Latin America 11 639 000 20.7
North America 19 824 000 60.0

International year of the potato, 2008
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/ Multiple uses of potato

/

Multiple uses of potatoes

« Table potatoes

* Seed potatoes

« Potatoes for starch production and industrial use

(plastics, alcohol, energy...)
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/ Quality parameters in potato

/

Quality parameter

Tuber yield
Starch content

Protein content

Citric acid

Ascorbic acid

Ripeness

Shell strenght

Storage attributes

Tuber damage

Black spot incidence

After cooking discoloration

Brown discoloration
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/ Functions of K in potato

/

Of all nutrients, K is absorbed by potato plants in greatest quantities. K is
involved in :

« production, translocation, conversion and storage of carbohydrates through
enzyme activation.

 water use efficiency — potatoes grown with adequate K supply use less
water per kg of tubers and withstand drought periods

« resistance to stress (frost, heat and impact) and diseases

« tuber quality and processing characteristics
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/ K distribution in potato plants
K distribution in potato plants
11
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/ K nutrient levels in potato plants
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of

Bud stage 45-7.0

Start of flowering 40-6.4

End of flowering 3.7-6.1

Tuber formation 35-57
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/ Nutrient uptake of potato plants
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Nutrient uptake of potato plants (kg per ha)

Tuber yield |nc|u5|ve tops

N 140 225

P,0, 55 70

K,0 240 300

MgO 35 45
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/ Black spots

/

: Growing conditions:
site, fertilization,
- water supply

|

Black spots

. Harvest conditions
Variety 1

Maturity

of tubers \ \\

Post harvest
treatment

In the tuber:
« free phenolic amino acids
e organic acids (pH)

« other phenolic compounds
* activities of enzymes

Mineral contents (K, Ca, Fe, Mg) ;
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/ After cooking discoloration

/

" F o

.

Grey coloured
3 - ferric complex

: _ " Air, oxidation
/e + chlorogenic acid :
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/ After cooking discoloration

£y >,

i “.Air, oxidation Y
Fe + chlorogenic acid ‘- Crey coloured
_ i ¢ « ferric complex

i
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#
Citric acid
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/ Nutrient uptake during the season
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Nutrient uptake

0 20 40 60 80 100 120 140

Days after planting
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K supply and quality — Field trial results
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/ Yield increase in potato as influenced by K supply
/ Yield increase in potato as influenced by Kalium supply
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K wodl contbent K mod conbent K woll cortent K nod comntend
wry low o mLifTerihnt iy
180
180
2
g 140
= ,
2120
L1
i gi.2 | 3166 s 78
160 Ve e i L |
Fodatoes requrss
_ L - oraat armowunfs of K
0 W0TN35300 0 2we300 O 8198300 0 1ETanan K daficiency signif-
KD (k' hay cantly reduces fubsr
n=2 n=2 n=10 n=13 ]
19

This presentation was made at the IPI-OUAT-IPNI International Symposium, 5-7 November 2009, OUAT, Bhubaneswar, Orissa, India. The Role and Benefits of Potassium in Improving Nutrient

Management for Food Production, Quality and Reduced Environmental Damage.

10



This presentation was made at the IPI-OUAT-IPNI Internatior

Management for Food Production, Quality and Reduced Environmental Damage:

09, OUAT, Bhubaneswar, Orissa, India. The Role and Benefits of Potassium in Improving Nutrient

K+S KALI GmbH
/ Effect of K fertilizer sources on starch content at different soil K supply
/ Starch content (%)
1995 1998 1997 1999 2001
14 mg K,0/100 g 10 mg K,0/100 g 7 mg K,0/100 g 6 mg K,0/100 g 4 mg K,0/100 g
19 — —
18 I 1
17 I [l
16 I [l
\ 1 \
0 100 200 200 300 0 100 200 200 300 0 100 200 200 300 0 100 200 300 0 100 200 300 300
KCI KCI KClI KCI
kg K,O/ha (as SOP)

(Langwedel, University of Goettingen, Germany trials 1995-2001)
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/ Influence of K supply on reducing sugar content in tubers

/

0,4

0,35

@ Glucose

o
w

o
N
a

0O Fructose

o
N

0,15

0,1

Reducing sugars (% of FM)

0,05

0 300 600 900
K,0 as Patentkali (kg/ha)

University of Goettingen, Germany, 2002
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/ Effect of different K supply on reducing sugar content in potato tubers

/ Reducing sugar content (g/100 g FW)
0,6

0,5

0,4

y=0,9994x 7
R%=0,6451

0,3

0,2

0,1

0
1,5 2 2,5 3
K content in tubers (%)
(Langwedel, University of Goettingen, Germany 2002)
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/ Effect of different K supply on the citric acid content in potato tubers

B

/ Citric acid content (g/100 g DM)

8
6
p
y=5,9924 In(x) - 0,5425
R?=0,8092
2
0
1,5 1,7 1,9 2,1 2,3 2,5 2,7 2,9

K content in tubers (% K)
(Langwedel, University of Goettingen, Germany 2002)

de at the IPI-OUAT-IPNI Internatio vember 2009, OUAT, Bhubane: India. The Role and Benefits of Potassium in Improving N

Production, Quality and Reduced Environmental Dama

23

12



K+S KALI GmbH

/ Influence of K supply on black spot incidence

U

Influence of K supply on black spot incidence
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/ Relation of K content in tubers and black spot incidence

B

/ Black spot incidence (%)
100

80
60
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20

0 1 2 3
K content of tubers (% K)

(Langwedel, University of Goettingen, Germany trials 1995-2001
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/ Relation of K content in leaves and black spot incidence

/ Black spot incidence (%)

100
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K content of leaves (% K)

(Langwedel, University of Goettingen, Germany trials 1995-2001)
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Influence of different K supply on potato chip color

e e
IREEE] -.1._'
150 100 0

6.5
150 100 100 MOP 5.8
150 100 100 SOP 55
150 100 150 MOP 5.2
150 100 150 SOP 4.9
150 100 225 SOP 4.0

* Score > 5 not suitable for processing

PRII, 1997/98, Gurgaon, India
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/ Relation of K content in tubers and black spot incidence

B

/ Effect of K source on enzymatic discoloration and phenol content
of potato tubers

/h el. to control

kg r

SOP MOP SOP MOP
0 0.458 0.479 100 100
50 0.478 0.390 90 88
100 0.456 0.328 83 82
150 0.454 0.278 81 72
200 0.453 0.282 81 75

*Absorbance at 465 nm

Sharma and Sud, 1995, Shimla, India
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/ Influence of different K supply on potato chip color
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Influence of different K supply on storage losses of potatoes
6.2

150 100 -,

150 100 150 SOP 4.6
150 100 150 MOP 4.9
150 100 200 SOP 4.6
150 100 200 MOP 4.6

PRII, 1997/98, Gurgaon, India
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/ Keeping quality
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Influence of K supply on keeping quality of potatoes

0 20.4 8.5 7.1

50 17.9 11.0 7.1

100 17.4 10.7 7.9

150 15.9 7.7 4.8

Sharma and Sud, 1995, Shimla, India
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/ Frost damage index

/

Frost damage index of potatoes related to N and K supply

M supply

(kg/ha)

100 0.7 0.8 14

200 0.5 0.5 1.0

Sharma and Sud, 1995, Shimla, India
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Conclusions and recommendations
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/ Influence of nutrients on quality parameters of potato

/ Nutrient
Quality parameter

Tuber yield ++ + ++ + +
Starch content - + +/- + +
Protein content ++ ++ +

Citric acid ++

Ascorbic acid + + ++

Ripeness - +

Shell strenght - + +

Storage attributes - + +

Tuber damage - + + +

Black spot incidence - ++ +

After cooking discoloration ++

Brown discoloration ++
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/ Nutrient requirement of potato plants

e * ' N “)5 'KZO “O ‘o

Table
potatoes

Starch
potatoes

Crisps

45 120 90 410 20-30 80

50 130-160 | 90-100 300 20-40 80

45 130 70 300 20-30 80
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