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Effects of Nitrogenous, Phosphorus and Kalium Fertilizers
on Potato Yield and Storability

XU Aixia™, GONG Mingming®, PANG Lei®

( 1.Dingxi Agricultural Products Quality and Safety Supervision Management Station, Dingxi, Gansu 743000, China;
2. Dingxi Agricultural Ecological Environment Protection Management Station, Dingxi, Gansu 743000, China;

3. Department of Agronomy, Gansu Agricultural University, Lanzhou, Gansu 730070, China )

Abstract: Influence of various NPK combinations on yield and storability of the potato variety 'Atlantic' was studied
using quadratic regression of three factors and five levels of saturated D-optimal design. The regression model was created
between the fertilizer application and yield and storability as following: Y i« =5120.36 + 2167.19x1 + 478.94 x, + 1213.65 x5 +
716.24 x1x,+1450.95x1 x5- 237.30 x2x5- 2840.03x,° + 1013.08 x2° - 1363.52x5°(-1 < x;< 1), Yeoraviy = 102.95+35.27x, + 12.11x
+12.69x; + 17.34x:x, + 17.93x x5- 5.24x, x;5- 65.18x,°- 1.01x,°- 6.72x5* (-1 < x; < 1). As for the yield benefit, the fertilizer
application of high yield was N =204.07 kg/ha, P.0s=90.58kg/ha, and K.O =211.28 kg/ha, whose ratiowas N: P,Os: K;0=1:
0.44 : 1.04;the optimum fertilizer ratewas N=110.40kg/ha, P.Os =90.58kg/ha, andK,O =105.64 kg/ha;the optimum output
would vary between 7 040.45- 8 893.21 kg/ha. As for the storability benefit, the fertilizer application of high storability was N =
198.00 kg/ha, P.Os=157.93 kg/ha, and K.O =151.95 kg/ha, whose ratio was N: P,Os: K;O =1:0.80: 0.77; the optimum
fertilizer rate was N = 127.57 kg/ha, and P.Os = 78.97 kg/ha, K,O = 75.97 kg/ha. Improvement of potato storability could be
realized by decreasing the ratio of nitrogen and phosphorus.

Key Words: potato; nitrogenous fertilizer; phosphorus fertilizer; kalium fertilizer; yield; storability
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4152 mm, 4EZEKRFE1531 mm, THEE2.53, 80%
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b, EEE DL Wauseon x B5141-6 2248 5Lk &
1y, R, Khsm HESr, Sk, A
RS, R EG, ZFREE, S58EHRY, A
JE 5k RS PR EE (S 2liN 34%) 5 BB 08 FH 3 1 i R
B5 (% P05 13% ) 5 BPIE3E A DL 41 8 52 (% K0

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

93.07%) .
1.3 Rt

IR R =R B H = A oK A D- At
Wit e DA S R R, S 5%
AR KRB EIEN x) . BEIE(P0s x,) . 4
JE (Ko0 ;) = HA At e AR e kA 7 ket . i
K- gt 5] F 3 1.

x1 TERIHKERREG

Table 1 Designed level of variable and code

it {E N (x)) P05 (x) K:O(x5)
Coded value (kg/hm?) (kg/hm®) ( kg/hm?)
1.00 180.00 150.00 180.00
0.19 107.33 89.44 107.33
0.00 90.00 75.00 90.00
-0.29 63.79 53.16 63.79
-1.00 0.00 0.00 0.00
AR IX ] 90.00 75.00 90.00

Variation range

JEREXT 7 f s e i e e i 10 b HE, 3R
&, 3040 /NX ., AE/NX 3T, AEAT ISR, 1TEE
60 cm, FR#E33.3 em, /NXEIFL9 m’, EIETE80 cm,
PR 17 277 AR TR X R, —
WG TR, BES em A4, HIEE R
MR RS, Hp b a8 it 5 M A =K
— 3, WOREHER/NX R TR

ORI T P 3 I E A, RO S BEATLIR
FE, BAMLE, A LE R, PAEEIEZ S8
TR | RS 238 Ke ke 2R L o

2 HREHHM

21 EEHH=ZEFNESHREFER N REFER
HRE

RIS H AR R 45 R W3R 2, AN I T i B Y
EVERece T rillySR

Y=by+ Zhx + Lha; + Tha’(HHi=1,2, 3,
i<j, —1<x<1)

B AT A5 RACA R FCE R, SRS
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Y =5120.36 + 2167.19x,+478.94 x, + 1213.65 x5+
716.24xx, + 1450.95xx5— 237.30x:4:—2840.03x, +
1013.08x," — 1363.52x;" (-1 <x<1)
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Table 2 Coded values, actual values, yield and storability in experiment

Qb3 B Coded value SZPRE Actual value P (kg/hmd)  THIEHE (%)
Treatment 7 A 7 X, X, X; Yield Storability
1 -1.00 -1.00 -1.00 0.00 0.00 0.00 5888.89 92.96
2 1.00 -1.00 -1.00 180.00 0.00 0.00 5083.28 90.94
3 -1.00 1.00 -1.00 0.00 180.01 0.00 5416.67 90.27
4 -1.00 -1.00 1.00 0.00 180.01 0.00 5833.34 92.27
5 -1.00 0.19 0.19 0.00 107.34 108.34 6527.78 91.76
6 0.19 -1.00 0.19 107.34 0.00 107.34 5011.12 89.78
7 0.19 0.19 -1.00 107.34 107.34 0.00 5194.45 92.06
8 -0.29 1.00 1.00 63.78 180.01 180.01 5972.23 88.21
9 1.00 -0.29 1.00 180.01 63.78 180.01 4583.34 95.18
10 1.00 1.00 -0.29 180.01 180.01 63.78 5972.22 91.61
211 &R R LA T £3 HWAIRHFLER
O3 e a0 B e AR 5 DR AR SR ST Table 3 Analysis of simulation and optimization
5, B A [ EAEF KR, R Lk BT AL(E Bt Bt (cg/hne)
WA T BT IR, (O ST RS AV . Wi 0 Factoropimun Optimun yield
IR () =069
Y1=5120.36+2167.19x, - 2840.03x* #2(P209) =100 796683
x =038 ¥,=5533.79 % (K:0) =073
Y, =5120.36 + 478.94x,+ 1013.08x," Tona FIIRIERTE 2,09 95%H B AR L IX [A]
X = —0.24 ,\Yz =5063.75 Tonatest value 95% confidence interval
Y5 =5120.36 + 1213.65x; — 1363.52x;" BT v 926.38
7966.83 + 926.38
x;=0.45 Y3 5390.42 Standard error for simulation

MUL B =R IR, ol AR B
13 BRI AR IR AE L i DL KA
FiAh, xR FRUEE R BT ARRA, Y
HIAE = S R B (. R T IR IR ECH
IEfE, BAEMERINEAEME, 661238 kg.
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B MR B AR F R K S 2 0.69 7K -3 FR P4 B { B
/NG BENEFE ERRAKSE . BPIETE T BRAKAF- 22 0.73 7K
S-S0 R P BRO(EL K B 7 BR K 3 0.73 K5 il
PIEE RSN, 7T B H B
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Y = 10295 + 35.27x + 12.11x, + 12.69x; +
17.34xx: + 17.93x05 — 5.2400: —65.18x° — 1.01x,°-
6.72x (-1 < x, < 1)
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x4 BEHEFHIRS
Table 4 Frequency distribution of main factors
N YA P05 AR KxO AR
ARt Frequency of N Frequency of P,Os Frequency of K,O
Variable WAL PTES /&3 S WAL PES
Times Frequency Times Frequency Times Frequency
-1.00 0 0.00 16 0.21 7 0.09
-0.29 17 0.23 14 0.19 16 0.21
0.00 23 0.31 13 0.17 19 0.25
0.19 19 0.25 17 0.23 18 0.24
1.00 16 0.21 15 0.20 15 0.20
411 Total 75 1.00 75 1.00 75 1.00
S Gty Average code 0.23 0.01 0.12
FrifE i Standard error 0.53 0.72 0.63
95% % {5 X[l 95% confidence interval -0.82~1.27 -1.40~1.42 -1.11~1.35
AL HEL1 A Agronomic measure combination  16.73~204.07 0.00~181.16 0.00~211.28
it rfCE Measure values 110.40 90.58 105.64

e AP EAKTF 277777 kg/hm®

FEI#5 KT 3 888.74 LR IK -,

Note: Choosing those whose yield was bigger than 2 777.77 kg/haand gross yield was bigger than 3 888.74 Yuan.

221 BB E AR EHTHHT

6] 2.1.1 43 B 7 3 —FEoke R I 405
R, SEATAST ROV AT, BRI — o0 ik e
H

Y = 102.95+ 35.27x, — 65.18x,

x =027 Y, =107.72

Y,=102.95 + 12.11x, — 1.01x,°

x: = 1.00 Y, = 114.04

Ys=102.95 + 12.69x; — 6.72x3

x5 = 0.94 Y = 108.94

ATLAE 1, =AM R adl, frlh
WA R .« s B BUE IR T BRI,
2 R P2 A A o e RO BB R HE BE T Y
A, FERIHEEAN R REE, SRR R
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i . 3sz1lWMbkﬂ?ﬁfﬁﬁB@ﬁﬁ%kﬂ?mlil
W, SIS NETFRRAET A
H, EUIETE T BRAKTZ8 0.54 7 T3 ] P B bR,
16 R 22 0.54 7KF-3E Bl P BUE N . BRAEAE I
FRKSF . B AEAE - BRAKSEIE, AT 88 B A I
P,

X [ AR A A o B, R LAbAk
A, P KT 76 LA 124, &
KB | BRI R B 2R (3R 6) £ B .
R (x1) 7E 0.00~1.00 7K VB, #5438 100% 5 B
(22) 7E-0.29~0.00 7K F-BF, B3 383K 50% . B AL ()
1E-0.29~0.00 7KV}, HHi4E3K 66.67% K Eh s Bt
P R St A 251

x5 BRUIMAWER

Table 5 Analysis of simulation and optimization

A fe

Factor optimum

I e

Optimum storability

%, (N)=0.54 x,(P.05) =1.00 x;(K,0)=1.00
Too220 H‘J*ﬁg@{ﬁ 2.09 Toeotest value
BRI 2.38 Standard error for simulation

133.87
95%I1) EAE FE X 8] 95% confidence interval
133.87 +2.38
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Table 6 Frequency distribution of main factors

N FR3I P05 IR K0 AYAIK
A Frequency of N Frequency of P,Os Frequency of K,0O
Variable UKL BN UCH e e SES
Times Frequency Times Frequency Times Frequency
-1.00 0 0.00 2 0.17 2 0.17
-0.29 0 0.00 3 0.25 4 0.33
0.00 5 0.42 3 0.25 4 0.33
0.19 4 0.33 3 0.25 2 1.67
1.00 3 0.25 1 0.08 0 0.00
41t Total 12 1.00 12 1.00 12 1.00
S5 Average code 0.42 -0.08 -0.25
FRifELR Standard error 0.40 0.67 0.48
95% B {5 X [A] 95% confidence interval -0.37~1.20 -1.27~1.11 -1.19~0.69
A ZAE A Agronomic measure combination 57.00~198.00 0.00~157.93 0.00~151.95
Tt 70 Measure value 127.50 78.97 75.97

T BT ER T 76% I 125 7K-F-

309 #

AT AR 44 5 1 7 AR B I PR A5
tAS s DO TR SR RPUHE AR eI, AL
B . A5 R R 2 % [ Ay R 433
Y o = 5120.36 + 2167.19x, + 478.94x, + 1213.65x; +
716.24x2, + 1450.95x x5 — 237300205 — 2840.03x, +
1013.08x,° - 1363.52x:%(-1 < x; < 1), Yo = 102.95
+35.27x: + 12112, + 12.69x; + 17.34 x12:+ 17.93x1x5 —
5.24xw; — 65.18x,° - 1.01x," — 6.72x3° (-1 < x; < 1),
A2 A5 T8 Y 7 AR X056 i R P A £ i A 7K ST 7
FE A EL AR R it A 7 S 1 8 2 7 R I P

W BRREATE, 13 BIEEE SR STy
SRR, BRI . N = 204.07 ke
hm®, P:0s = 90.58 kg/hm’, K,O =211.28 ke/hm®, =
FIERIA FE 20 B A N 2 P,0s : KoO = 1:0.44 :1.04;
FH 959X 77 A A AR ) i e bs, 45 IR
BB e A it F B . N = 110.40 kg/hm?, P05 =
90.58 kg/hm?, K,O = 105.64 kg/hm®, Fe At fok
PUAE 7 040.45~8 893.21 kg/hm*JLFEI PN 5 AR -5
HOKFE, it A N =198.00 kghm®, P,Os=
157.93 kg/hm?, KO = 151.95 kg/hm?, = Ff I8 B} 19 55
3B N P,0s : K,0 = 1:0.80 : 0.77; FH95%HH%T
T A AR AR bR, A AERH R it
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Note: Choosing those whose storability was higher than 76%.

FHE M. N =127.57 kg/hm®* , P,0s = 78.97 kg/hm?,
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