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Precise Application of Potato Potassium Fertilizer Under Condition of
Water and Fertilizer Integrated Management

HUA Yuchen, FAN Shuhua*, DONG Qingshan, XIE Guoging, WANG Yan, ZHAO Yuntong, ZHANG Liwei
( Mudanjiang Branch, Heilongjiang Academy of Agricultural Sciences, Mudanjiang, Heilongjiang 157000, China )

Abstract: Heilongjiang Province is one of the main potato production areas in China, with an annual potato planting
area of about 200 000 ha. With the introduction of potato staple food policy, how to improve quality and efficiency has
become an urgent problem to be solved for the sustainable development of potato industry. In this study, the main local
variety '"Youjin' was selected as the test material and the core technology was the integration of water and fertilizer under
film drip irrigation. Under the application of 173.25 kg/ha nitrogen fertilizer (N) and 120 kg/ha phosphorus fertilizer
(P.0:s), five potassium fertilizer (K.O) gradients were set as 0, 90, 180, 270 and 360 kg/ha, respectively, and studied for
their effects on potato yield. With increasing potassium fertilizer application rate, the weight of marketable tuber, number
of tubers per plant and weight of tuber per plant increased first and then decreased. When the potassium fertilizer
application rate was 180 kg/ha, the yield of potato reached the highest value of 59 620 kg/ha, increasing by 23.11%, and
the potassium fertilizer utilization rate in tuber was 46.88%. When the yield was the highest, the dry matter content and
starch content of potato were the highest, too. Calculated by using the univariate quadratic equation model, the
maximum theoretical potassium fertilizer application rate was 200.30 kg/ha, and the theoretical maximum yield was
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59 758 kg/ha. In this study, a general fertilization model was established, and a reasonable nutrient regulation scheme

was formulated.
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Table 1 Physical and chemical properties of tested soil

AU (gkg) 2R (glke)

Organic matter ~ Total nitrogen

21 (g/kg)
Total phosphorus

T A (mg/kg)
Alkali hydrolyzed nitrogen

A (mg/kg)
Available phosphorus

R (mg/kg) pH

Available potassium

12.3 3.0 1.8 169.4

78.3 201.77 5.7

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



* 556

thE A5 53545, S56il, 2021

1.3 KEHE
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36 m*, BEMLIXALHES], 3WEK . b2EER N
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Table 2 Fertilization rates of different treatments

ARG (kg/hm?)

A3 Pure amount of fertilizer (kg/ha)
Treatment

N P,0s K0
KO 173.25 120 0
K1 173.25 120 90
K2 173.25 120 180
K3 173.25 120 270
K4 173.25 120 360

1.3.2 AERB BT &

WCERA, A A FRE B/ N ST AR (36 m?) R
i T (Fi S bR, BN H>T5 o N
B NEE BRRGEEA. MRS, R NXCRAL
DA, RIS R AR R

P B R (%) = (NS S e 5/ X
THEHERE) x 100

HeZL B IE A2 (%) = (a4 ab BSR4 it x
BN AR A T - NHEA AL FRIR A x
TR ZE A ) /R TR BB i x 100

iz o0 S R T i S TE R
TP T E .
1.4 RIGHA RIS S EE

I A ] FLAR S 50 L2 3.
1.5 #HE\EHH

RIS B R Excel 2010 JE1 75088400 4 4 5|

SPSS 12.0 %J i B B #4777 2207 o
2 HEREH

21 AERQETIRETREE. NEERER

ESIONIEITE R TR R R 3 RS
3R o ST (0 AR 2 K 5 T A% S 1Y) b
KPS I, T R0 T 5 e R A Ok B
Fho RS [A G AL F 4 X E R S . NE R
T A B R LT S R O K2 AR P, LR
Al B E Sl 195.33 kg/36m*, H K2 5 KO, K4 4b#
THEGEEAAEREES . NEER SN KL
AbFE, HUNEETE R 21.77 kg/36m*, B 5 AL/
EEEAADELES . R, KA T AR ER
B 554 90.98%, KO ALFE R A9 b R 5 ik, H.S
AL PR R R B LR (),
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R3 2021 FHATIHEKEIRE
Table 3 Meteorological data of Mudanjiang City in 2021

A 47 5A 61 7H 8 1 951

Item April May June July August September
SR R (°C) Average maximum temperature 16.1 21.5 24.8 31.1 26.2 23.6
AR (CC) Average minimum temperature 0.6 8.4 14.1 20.6 16.9 11.9
SR (°C) Average temperature 8.4 14.5 19.0 253 20.9 17.3

K RE(d) Raining day 7 16 15 9 15 13
F7K i (mm) Rainfall 14.9 75.8 1043 20.2 108.2 63.7
WIFEI ] First frost time 10JJ6 H

R FEMA] Final frost time SH2H

=4
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Table 4 Effects of different potassium fertilizer application rates on marketable characters of potato

AL A

Potassium fertilizer application rate

T (kg/36m*)

Marketable tuber weight

P4 (%)

Marketable tuber rate

INEETE (kg/36m?)

Small tuber weight

KO 155.77 £3.59 b
K1 181.31 +7.54 a
K2 19533 +9.18 a
K3 191.63 £5.77 a
K4 166.84 £ 8.32 b

18.58 +3.18 a 88.47 a
20.65 £2.38 a 89.24 a
1930+ 1.85a 90.98 a
19.33+3.26a 90.37 a
21.77+4.87 a 88.64 a

TE: B FIE £ PR, SR Duncan's iR TA I S(HZ TR LA AR/ NG 5 EERRAR IR 22 5 24 (P < 0.05) 0 T,

Note: Data are presented as mean + standard deviation. Means are separated using Duncan's multiple range test method. Means followed by different

lowercase letters indicate significant difference among treatments (P < 0.05). The same below.

22 AEVETESHRESKREEHNSEES

it 0 TS ) S BRI, h AR B PRRR LS A,
PREE B E Y RIS EE PR B, HA K2
A0 FRAAE FF 180 kg/hm* i, BAbk 4k 28 55 o
PREEEH RS TR ARME, 53518 114-F11.57 ke,
K2 A0 RN () SR 25 B8 S KO Ab BT B B PR 45 2
BAATERFELS, K2, K3H N apkst
HKOMHE TR E R AEREER (K5,
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Table 5 Tuber number per plant and tuber weight per plant under different potassium fertilizer application rates

BAL i i

Potassium fertilizer application rate

LRSS E R (No.)

Tuber number per plant

AR (kg)

Tuber weight per plant

KO 5+1b
K1 9+3ab
K2 11+4a
K3 7+4ab
K4 7+4ab

1.07+0.23b

1.37 £ 0.29 ab

1.57+0.26 a

1.40+£0.29 a

1.27 £0.29 ab

x6 ARHEEAETIRETYRAIEREMEE

Table 6 Dry matter and starch content of potato under different potassium fertilizer application rates

B i T (%) TER IR (%)
Potassium fertilizer application rate Dry matter Starch

KO 14.60 8.79

K1 14.60 8.79

K2 15.30 9.49

K3 14.10 8.29

K4 14.10 8.29

24 AREAETIREFE

BEE AR IR R, SR R I
fRAEEHEY, K2 AHR ™ fe ik 35 = 59 620 kg/hm’,
KO PR 23.11%, K2, K34hF 5 K0, K4
AEPRAAAE R % 225, K1ARFRYS KO b P77 e g 2%
ZS(ERT) . WK —EIEr T, FE
FHAR X H 8 557 fe A k2 S

Fa gt — o U RE ALY, FER . B KRt
fithh b 2 B A R8I it FH 7K P R0, ATHSR e A
(2835 ) it #  FN e Kt o . 2 UG5 404,
IEVERA R 1, 15 2] 48 8 5 (y) 5 8 i (x)
AT L. y = —0.284 9x* + 114.13x + 48 328
(R*=0.998 7).
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WHR—IC IR, a=-0.2849, MPLIT
R, SOrfAamoRE, FRERE 5
o B 8 B A A g it I A 200.30 kg/hm?®, BRIS Hx
B9 459 758 ke/hm®, KO A FE T Th4% S He 2L i
F A 594.223 kg/hm?, K1 AbFE R Th 44 2 He 28
B R MR N 614.412 kg/hm?®, B AR F R R
2243%, K2 T SR EH EHH R LR
678.606 kg/hm®, HAEF KK 46.88% . K3 kb HE
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Table 7 Yields of potatoes under different potassium fertilizer application rates

AL A

Potassium fertilizer application rate

P37 4 (kg/hm®)
Average yield (kg/ha)

7R (%)

Yield increase

KO 48430+ 1264 ¢ -
K1 56102 +2 719 ab 15.84
K2 59620 +2 140 a 23.11
K3 58603+ 1223 a 21.00
K4 52390 + 3 404 be 8.12
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Figure 1 Correlation between potassium fertilizer application rate and potato yield
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ChER S AL T AR T A A K
JE — A A A=y v A A 3P 1 B AR 4R

o258, Bl 0 Il A 2 AN TG
PSR . PRRRSE AL, Btk E, BISenE
FEARA AR, X ST AMSES R —8mt, H/h
SH N G R B A A IE A A O B 2
5o AWK, EKE—RIERIRET, S
Jiti 2 180 kg/hm* I, 75}y 59 620 kg/hm’,
M A 260 46.88% . FHRRAG SR A% )7 vit44
A4 I A5 =5 it AR 44 200.30 kg/hm®,  BRES f 5 7~
4159 758 kg/hm’. (HMNEERE, T4 H )8
AR SAY | IR A A BT A
RATEM ORI 2E 5, TS 0 38 BB A it A 2t
BHEW KRBT o 7 1L AR i DX 5 A48 A it FH
4198.9 kg/hm™"', 75N 52 i X i) due A BT it
T 150 kg/hm™, 7E 51 At b X f A5 2 I i ) 3t
4270 kg/hm™" i DIASHE S8 & B0, 76 8 it FH
AR A DX it AT A AN T A e DX B A it
Ao 35 1 W BT % B A IR R S (DL AR
ML e, O TERS . fRdE, R)E DRI
TR ARde, P EARA TR . AN R,
B A B A A B S TS e STE R G, &2
P INJE FEAR R a3, 78 E 48 55 )™ it A e BN UE
Wy o e, XSRS AE IS R — B,
{55 1 S S A S A ik B A e P o 1Y
BTN AL SRR —B, HAT, FFX KR —k
TR RE R EA R SRA BE, ATABFE R, &R
Jiti FH 4 189.24 kg/hm* i}, Th4% 2= ik ) i K
B, XN THES AR KA — R AL SR T VE Th AL
BB RIE R BRI T B RS, ASHIE 5T Y & R
Shy T A4 B AE KB — AL JE T T T % S R
B BRI T HLS I At

W5 % DR REE A0 AE it A R TREIN,  75 dh
ORGSR, bk, RISTHING ALK
A, AR R 180 kg/hm*B,  Th4R 2y =&
Ik # B A 59 620 kg/hm®, 1477 23.11%, B2k
BB RN 46.88% . i fwmiy, DR ENT
Yo i SUE O iR s, B n IRy AR
SR, B R A 0l 200.30 kg/hm®, HHE R
1517759 758 kg/hm®, A 7 it AT A
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