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Effects of Various Potassium Fertilizer Application Rates on Yield, Dry
Matter and Starch Content of Plastic Film Mulching Potato
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Abstract: The impacts of five different potassium fertilizer application rates on yield, and dry matter and starch
contents were analyzed using the potato variety 'The Netherlands 15' as experimental material. Increasing the potassium
fertilizer application rate reduced the yield of the small-sized tuber, but increased the yield of both total potato tuber and
marketable potato tuber, and improved the contents of dry matter and starch and economic benefit. When the application rate
was at 240 kg/ha, the yield of the total potato tuber, marketable tuber and small-sized tuber was, respectively, 38 828, 33 315
and 5 513 kg/ha, and the contents of dry matter and starch were 210 and 139.4 g/kg. At this application rate, the economic
benefit was 12 910 yuan/ha, being higher than other application rates, i.e. 0, 60, 120 and 180 kg/ha. Therefore, the
application rate of 240 kg/ha was optimal for planting 'The Netherlands 15'.

Key Words: plastic film; potato; potash; application rate

RN R . e RS, 50 35 5. REARE3ME . PULhing 4y, fAERCEHE
K FEA . RIS KAEY, HbEk R Z e, M e T ENEY”, WA
HFEBNIEEALE VSRR EINA E"B’@ﬁﬁﬁ PR o R AR b DX h S % S A TR AR o it X
NERAGEAZRC, M ER BEEHE b2 EYEIEFNIRR 50% L 1, 7E S Rl . &

KisEE: 2015-11-16

EE®I: MOCH(1964-), 2o, #F2, WSREY . MEMBIE S,
*iﬁ{%'{’E%(Corresponding author) : i, E-mail: shangwenyan1234@163.com,

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.  http://www.cnki.net



<100 -

WA, 5304, 24, 2016

WIS HOPRE G . B)E, DR EEME
Yy, JUHH, PRAETCRAERRGEL, EATIRSL, it
PGS, PU e, BOCER A DUEZ M e,
e IRNE AR, Wk SRR G,
2R, rEEY HE, R IBTRMA . 8
JIE, A s AR DRI . AR, A
(K:0) 38 B 50 60 kg/hm?s T4/ INERIFR DB
DA KRt LR SEORE TSR, Al S A AL (K.0)
(35 B FH L 210 ke/hm’s AR 25 1l + 3845 B
Jit . A RO RE N A FAR R, S5 ERTA IR
SR, REOT R A AL AN [w] e P 8 ) e 5 4% R A
. TR SRR, B Rl A
FEHE I, LA SR A P e o 4% 255 P FH A0 AE
SEBUHE | SRR

1 MBS &%

11 R
.11 X SFh

TG b oAy 2 b A e b R ) T R A 22
157, FhBEhak R 2014 4F E58 5 40 B —
PR

a2 157 @A RGN, AT 90 d(H R
Wk 65 d 2247 ) o ARFIE ST, #RE5 60 em 247 .
FRHLH:, b MEERKMEDE . Kifid5s .
MR/, SREN, SMESEW, #EEA,
=L,
1.1.2  XEEREA AL B

B B2 B (K,0 50% ), R % (N 46% ), & 455
(P,0s 12% ) 0 3K F- 1538 R %1 1175 KH-1004)
Joz o A
1.2 iRIE TS

BRI A I A i R 2 B L MR
350 m, 4RI 9.2 C, AEREKE 500 mm, TG
FEHI167 d, ATHRG, Kt FET R ENEFAE
AP 1 19.35 o/kg, AR S L 12.04 mg/kg,
BRI T 124.9 metkg, VPIEL, HWFCPIE, M1
5), HREE, BEARENE, R EER,
1.3 REWHE
1.3.1 X¥BHZE

R0 B IE (K0) i FH it 3535 5 47K F o i

or M

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

(K,0) Jiti F & 43 51 0 0, 60, 120, 180 F1 240 kg/
hm?, BAAEHEARZIEAN, PAEFHEMRE, £&F
HE FH 3 15 000 kg/hm?, AR (46 N) F 2 450 kg/
hm?, BEAE(P.05) & 120 kg/hm’.

132 K&t

FHBHLIX AT, 3IRER, /NXTE3.6 m,
K4.6m, /PXEA16.56 m*, 1.2 m—47 247, H/D
X3, FfEH61T, /MTHE0.4 m, KITHEO.8 m, #k
#H0.23 m, FEFEEE 71 250 Bk/mm?, £R1720 Bk,
JNXFRAE 120 #£ .

133 #HiTkE%

3HKRBIH, %30 em, i FKIE 15 000 ky/
hm?, G5, BIA LT, HERML 15 em,
i 80 em MK -

1.3.4 # #

201544 115 HHEFP, FEPRIAIZA THE 40 em AT
TF2AERIE , VAR 20 em, F/NXFTTRIRE . Bk
PAREESIR A5, WA, BHRE, RIE
FERVATR 12~13 em, FEPREE 23 em #1736 R 55 2F
Yo, BA7208, NXFE6TT, IS T, Wi
48% 19 5k RFLIH 1 500 mL 57K 225 kg/hm®, S HTAEHE
1.3.5 w4

FER G RERT A A, Frahfme L, FInT e, 5
H20H, H&HE#ML1K, HMdrds. WD
BRI, AEIRUR A IS . SeER . )
TR AR 4R, FRET AW 1R, 36
H4H.6H11H. 6 H1ISHF6H25H ., #&H
Jo, MEEREE4H 25 H . SASHEM,. 5A
21 HBAEIA . S A 29 HAEIA . 6 1 5 HEZER K
BV LR, TGRSR,

1.4 X g

THISH, #7BEES 0GR, J e hrhmE 247
Bifi L35 B 10 BRAEAS , X2 AEAS B SRR 45 251200
B an 4. BARRGE T, BARRET Sh S E AT
FE, PN, e/ EE, [ER, AWEA
AR AL IR R /N HZE 5 ke 26 A 4855055,
TESZI6 2 A FH KH-100 9 51 S e g 4, 0 5 e =25
T FvER i o
1.5 #ESH

JH SPSS 19.0 H SCRRUERAF R B 2017 22 43 B

http://www.cnki.net



FE A BRI SR T BRNEA [RU R 0 5 8 57k T4 BT S 0 5 ek RS )

HSCHE, VR, B, S +101

MZEILEL, ZHEILBCRATIE M.
2 HEREH

2.1 $HEAREEAEXN DR EZRNZM
MR TATHN, BApRff ST | RS SR
i R AE A I (KL0) Jiti i & 0~240 kg/hm?, Bl SR E
(KOs S i 2, /Ny B A/ N2
T/, 10 B AT AR (K0 ) AT LS 245 v e 2 i
G INETTE e gl (VAN V= NP 1 o L R 2
2% 157 DAFRAE (KL0) i FH & 240 kg/hm’i,  FRAR A
EHEMBE SRR, DB R
22 $HIEARREEAEXNSHE~EMFIMT
22.1 APRRRER B LAELF 3 YA
M2 T 5, AR (K0) jifi A 4 180, 240 kg/
hm? (14 /N D7 A S 2 s TR IE . BRI (K.0)
Jiti 4 60 kg/hm® /N X o, #IE (K,0) it

120 kg/hm® (/N D7 Al 2 35 = T AN 5 4 e
(K,0) jifii FH £ 240 kg/hm* fi /N [X 77 e I 25 8 T4 A
(K.0)Jiti FH 12 120 kg/hm’ /X 771, BIE (K.0) jifi
FHEE 120 kg/hm® (/)8 DX ™ 5 3 25 1 TR (K.0) jit FH
1 60 kg/hm’ Y/ 1, HUIE (K.0) it FH 5t 60 ke/
hm (/N7 i 58 3 R TN IR i /N ™ o, O
fl AR AR (K.0) it F R/ X i 22 AN 2 . i
AR S, REEPAE AT LIS e, e, RhE
THER R a2 157 A (K.0 ) Jiti FH 1 L 180~240 kg/
hm 58 H .
222 APRERREA BN LAER RE T EHH A
A3 AT, APAE (K0 ) Jiti Fi 2 240 kg/hm? 7]
DX i 2 AR S R TR AL . IR (KL0 ) it
FH 4 60 F1 120 kg/hm® (4 /)5 X R 5 2 77 &, AR
(K,0)Jiti JFH 120 F1 180 kg/hm® At /N X T i 2 54
35 15 T ANt A AR AE IE (K.0 ) Jiti FH 2 60 kg/hm? (1)

®1 SHIEAREMEAEXN DERBZFROZM

Table 1 Effects of various potassium fertilizer application rates on potato tuber traits

BRIE (K,0) it it (kg/hm®) . HRRRTAETE (g)  FAERR(%)  PR/NET(g) INER(%)
s R RS T () S e o ’
Potassium fertilizer . Marketable tuber yield Marketable tuber ~ Small tuber yield Small tuber
Treatment Lo Tuber yield per plant
application rate (kg/ha) per plant percentage per plant percentage
1 0 537.7 357.6 66.5 180.1 33.5
2 60 568.6 420.2 73.9 148.4 26.1
3 120 604.7 481.3 79.6 123.4 20.4
4 180 626.6 523.8 83.6 102.8 16.4
5 240 640.8 549.8 85.8 91.0 14.2
TE: =100 g MR,
Note: Tuber =100 g is considered as marketable.
*2 SHIEAEEAEXNSRE~EMNZMN
Table 2 Effects of various potassium fertilizer application rates on potato tuber yield
. » =X 2 A EL 2 E*"AL}.
ﬂ}gﬂ %HE(KzO))JEFHE(kg/hm ) /]\IZFEﬁ(kg/l656mz) Plot yield =) E(kg/hm ) ) %7‘5"" % f :
Potassium fertilizer Yield Difference significant
Treatment
application rate (kg/ha) I | ] -4 Average (kg/ha) 0.05 0.01
1 0 53.0 52.6 56.3 54.0 32 581 d C
2 60 55.1 59.2 56.9 57.1 34 453 c BC
3 120 60.7 59.4 62.0 60.7 36 641 b AB
4 180 61.9 62.3 64.4 62.9 37967 ab A
5 240 62.4 66.1 64.4 64.3 38 828 a A
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Table 3 Effects of various potassium fertilizer application rate on marketable tuber yield
=] s L 2 2 EL o
s RO BT kg /DX 5 87 B (kg 16.60n') R AT i (ghmt)  PETRAHE
T " Potassium fertilizer application Plot marketable tuber yield Marketable tuber yield Difference significant
reatment
ame rate (ke/ha) I I M F Average (kg/ha) 0.05 0.01
1 0 37.7 36.8 33.2 35.9 21 685 d D
2 60 41.3 40.7 44.6 42.2 25481 ¢ C
3 120 49.5 48.1 473 48.3 29177 b B
4 180 52.6 50.8 544 52.6 31754 a AB
5 240 53.6 56.1 55.9 55.2 33315 a A
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Table 4 Effects of various potassium fertilizer application rates on small tuber yield

BIIE (KO Hi it (kg/hm?) NN (kg/16.56m”) i . 25w EE
KhFR Potassium fertilizer Plot small tuber yield NG ik (kg/hm?) Difference significant
o Small tuber yield
Treatment application rate ke/h
(ke/ha) 1 I 1 FH Average (kg/ha) 0.05 0.01
1 0 15.2 15.8 23.1 18.0 10 896 a A
2 60 13.8 18.5 12.3 14.9 8972 ab AB
3 120 11.2 11.3 14.6 12.4 7464 be AB
4 180 9.3 11.5 10.1 10.3 6213 be AB
5 240 8.8 10.0 8.5 9.1 5513 ¢ B
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Table 5 Effects of various potassium fertilizer application rates on potato dry matter content

A B EL )
BB (K.0) Bl FF it (Ke/hm®) T (/) il
AbF . Lo Dry matter content Difference significant
T Potassium fertilizer
>atment .
reatmen a[)I)li(tati()n rate (kg/ha) [ I 1 H Average 0.05 001
1 0 201 202 203 202 c C
2 60 206 205 204 205 b B
3 120 208 207 208 208 a AB
4 180 209 210 208 209 a A
5 240 210 211 208 210 a A

F6 SHIEAEMEAEXN DRBRETN S EMM

Table 6 Effects of various potassium fertilizer application rates on potato starch content

BEA i (g/kg) P e A

Qb FRAE (K0 P A (kg/hn’) Starch content Difference significant
Treatment Potassium fertilizer

reatmen application rate (kg/ha) I | IIr 44 Average 0.05 0.01
1 0 130.8 132.1 130.4 131.1 c C
2 60 136.4 134.1 136.9 135.8 b B
3 120 137.1 136.8 138.6 137.5 a AB
4 180 137.9 139.0 139.2 138.7 a A
5 240 139.5 138.8 139.9 139.4 a A
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Feakzs dreb, A3 0000, FEEHE2 250 ky/
hm?, R ZNE 300 70/t, 45 (P05 12%)750 J0/t, B
iR 4 (K.0 50% )3 400 JC/t, JR 2 (N 46% )2 700 It/
t, 4225600 JC/hm*, i 60 L/, 15%:/hm’,
T.100 9G4, 75 hm®,  HiFH 4 000 JG/hm*, A4
FEA AR AR A S (O0/hm?) = FP 2237 (JT/hm?) +
PR FAE S (Gi/hm®) + 46 3 1 (Ji/hm®) + JRE X
h (Jo/hm?) + R 25 3 (Jo/hm®) + MR S (JT/
hm?) + T3 1 (Go/hm?) + HALSZ H (Go/hm?), 4
1127 641 JU/hm’, R &b M 1 200 Jo/ (1.2 oo/
kg), /NEEAEA 400 70/1(0.4 T0/kg) o WA (GT/hm?) =
R i (kg/hm®) x B EM Ot/ke) + /N

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

i (kg/hm?) x /ANEEM (Ol/kg) 5 AECA (JG/hm?) =
B (Gthm?) - B3 (Ot/hm?),, Z5REs i
W7,

MFET RIS, BB (K.0) Jiti F 240 kg/hm* (1)
VRS R, AU A 12 910 JG/hm?, AT AR
BRAE (K,0) jiti & 60, 120, 180 ke/hm® 1Y 28 3% 4%
254y k2739, 6117, 9 541 Fl 11 725 JG/hm’,
BIIE (K.0) it JF] #2240 kg/hm® F9 28 5% 30 25 38 A it
B AR (K,0) jiti B i+ 60, 120, 180 kg/hm® 43 %)
W10 171, 6793, 3369 F11 185 J0/hm*, P S
R 22 157 B IE (K0) A )it FH 2t 1) 28 T A5 4 AN
W), & MBEHEARAE, TR Tes. ik, F
P EL RS 55 far =2 15”7 1 Bl BT (KL0 ) it FH 247 240 ke/
hm?, it A f ) 28 5 A3 I o o

3 3 i
3 3o AR S e 2% 15T AR S it 7
w. TP, RS AR, a5, 1

http://www.cnki.net



104 - HhIE TS, 95304, 524, 2016

®7 ARHEEAEDREINZFRE (T/hm’)

Table 7 Effects of various potassium fertilizer application rates on economic benefit (Yuan/ha)

K.0 i (kg/hm®
SME(KO) R (kghm) 0 60 120 180 240
Potassium fertilizer application rate (kg/ha)
B H Total expenditure 27 641 28 049 28 457 28 865 29273
SISO Total income 30380 34 166 37998 40 590 42183
A Net income 2739 6117 9541 11725 12910
AR AR Compared with no potassium fertilizer 0 3378 6 802 898 10171
BRI (KO )t 4k 240 keg/hm® 45 H b B3t ES T - 886 2%
10 171 6793 3369 1185 0

Potassium fertilizer 240 kg/ha compared with other potassium fertilizer rates
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