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Quiality of Processing Potatoes in Response to Nitrogen and
Potassium Fertilizer Supply
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Abstract: Processing potato varieties have strict requirements for tuber dry matter content, starch content, reducing
sugar content and other quality indexes, which are closely related to nutrient supply. In order to understand the
preference of different processing potato varieties for nitrogen and potassium fertilizer, two new processing potato
varieties, 'Dongnong 314' and 'Dongnong 322', were selected as test materials and the 'Atlantic' was used as a control
under the conditions of black soil in northeast China. Three different treatments, regular fertilizer application, high
potassium application, and high potassium and high nitrogen application, were set up in this experiment. Samples were
taken from tuber bulking stage until harvest. The differences of dry matter content, starch content, reducing sugar
content and crude protein content in tubers of the three processing varieties were compared and analyzed. The tuber
quality of 'Dongnong 322' was better when regular fertilization, N 109.5 kg/ha and K.O 112.5 kg/ha, were applied.
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'‘Dongnong 314" and control variety 'Atlantic’ had the same nitrogen and potassium absorption pattern. Additional

application of 37.5 kg/ha potassium fertilizer on the basis of regular fertilization increased dry matter content, but

decreased reducing sugar content in tubers, improving the processing quality. Therefore, the two new varieties of

'‘Dongnong 314" and 'Dongnong 322' could be promoted and applied as processing varieties with appropriate nitrogen

and potassium fertilizer application.

Key Words: potato; combined nitrogen and potassium application; dry matter; starch; reducing sugar; crude protein
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Table 1 Physical and chemical properties of soil

pH  BfEA (mg/kg) A 500 (mg/kg)

T (mg/kg)
Alkali-hydrolyzed nitrogen Available phosphorus Available potassium Organic matter

2R(%) 205 (%)
Total nitrogen  Total phosphorus

2R (%)

Total potassium

AL (g/kg)

5.84 1727 60.9 206.0 35.1 0.182 0.054 223
Fz2 HEHEER
Table 2 Fertilization scheme
B HHECAT) (kg/hm®) EH(A2) (kg/hm?) A (A3) (kg/hm?)

Effective content  Regular fertilizer application (kg/ha)

High potassium application (kg/ha)

High potassium and high nitrogen application (kg/ha)

N 109.5 109.5

K0 112.5 150.0

144.0
150.0
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Table 3 Processing quality traits of potato tuber at harvesting

(FES K- T (%) TEHR (%) 5 (%) AT (%)

Factor Level Dry matter Starch Reducing sugar Crude protein

JENE Fertilization ATCHEIE) 22.33 abA 20.01 aA 0.12 aA 2.13 aA
A2(E B 22.83 aA 19.21 aA 0.10 aA 1.92 aA
A3CE Bl AL 21.17 bA 19.25 aA 0.09 aA 1.97 aA

Fu Al Variety B1(%4314) 22.64 aA 19.85 aAB 0.11 aAB 1.83 bB
B2(#4:4¢322) 21.63 aA 17.67 bB 0.16 aA 1.82 bB
B3(KPE) 22.05 aA 20.96 aA 0.04 bB 2.36 aA

T [l ERFESAE I SRS R A A RNG T 5208 0.05 K P25 B2, KEFEFRIR 001 K25 8%, Ry 25
(Least significant difference, LSD)¥%. T [As
Note: Treatment means in the same column for a specific factor followed by different lowercase and uppercase letters indicate significant difference

at the 0.05 and 0.01 levels of probability, respectively, as tested using least significant difference (LSD) method. The same below.

vz B1 72 B1 [F.9B2 [I B3

25.00

25.00

0.05 0.50

_ b abA  aA T S
S £ 20.00 ~ = 20.00 ;//7 27 7%
B Z 1500 S g 15.00 % V/ %
& % i / / %
B E 10.00 < 10.00 / / /
: ! sioe el El
Loz o500 B o 500 % % %

0 oL 7 7 7
Al A2 A3
Jiti i Fertilization JififIlE Fertilization
7Bl [=3B2 [ B3 7Bl [=3B2 [ B3

_ 025 300
£ 7 o0 e
20 o= 100

a1

JiifE Fertilization JiifE Fertilization
T RELRAUERRMER . AL, A2 AU ISR . Ml b B R AAL R, BL, B2, B3R A 3147 AR 32270 R
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Note: Error bar represents standard error. A1, A2 and A3 represent regular fertilizer application, high potassium application, and high potassium and
high nitrogen application, respectively. B1, B2 and B3 stand for 'Dongnong 314", 'Dongnong 322" and 'Atlantic', respectively. Different lowercase and

uppercase letters indicate significant difference at the 0.05 and 0.01 levels of probability, respectively, as tested using least significant difference (LSD)

method. The same below.
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Figure 1 Processing quality traits of potato tuber under different nitrogen and potassium fertilization treatments
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Figure 2 Dry matter content of different varieties at different growth stages under regulation of nitrogen and potassium

PO, CARAR 3147 5 RPGVE PR b Ay B
TR R EREAERL, BORI S ZE T Y
HAZ MM, E B R AL BT P A
) EE B AL PR 0.58% 0 1.43% . “ AAe 3227 1E
FACIT BRI AR BT B R R
232 ARERAFRICA I LA E L TH ST
A&

AR HERE A5 T, 45 b D 7E BURE 191 9 i B
EER GBS e 2R (K 3), ik
R, R34 5 CRIUH MIER & &I
FA IR T (20.40%F121.03% ) ; 742 322 1E

W 0 1 D\ 25 K A 2 UE by B R a A7 B B AR
T, BRIEEE] T 2.09%, MIETESR S RITHT
M, TEVEM B REM bR EIHRACA . mEAHT,
A dn AP UE Ry AR AL S A AR, (H AR fR R BN
o TEVEM R R a, “ARA314FRIGH 1EkH
T, WS E ORI RV ik R iR
KT RA314TEM T it AR 322 m b
R A BB TE R & bR AR, fE5E
WA R b 5 AL 314" Eh & BT, SR
PR, ARAR 3147 FNARAR 322 FEH R RN TE A
T AT S A E BRI, R 314° R SR



*232-

R SRE, 378, H3, 2023

TEASHE B IR i T AR A 3227, FEBR =R A
ARRZEE3.15% . “RPGHE FEHAL BN Sk &

TERY i (%)
Starch content
= 8
(e (e
ISEERS)

T T

AL S A FRAR L, JER SRR 2B
B THAA AT CRIE) F A2 CRr ) S b BTG

—- Bl
-©- B2
= B3

A2 A3

Jiti e Fertilization
B3 SHEETARNBARAMHEMSE

Figure 3 Starch content of different varieties at different growth stages under regulation of

nitrogen and potassium
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Figure 4 Reducing sugar content of different varieties at different growth stages under regulation of

nitrogen and potassium
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Figure 5 Crude protein content of different varieties at different growth stages under the regulation of

nitrogen and potassium
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