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Study on Fertilization Technique Parameters and
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Abstract: In potato cultivation, scientific fertilization is of great significance for increasing yield and farmers' income.
To facilitate the scientific development of recommended fertilization strategies for potatoes and enhance the practical
application of soil testing-based fertilization techniques, this study used data from 53 "3414" potato fertilizer efficiency
trials conducted in Hunan Province and other regions across China, and through comprehensive analysis, the nutrient
uptake coefficients for nitrogen (N), phosphorus (P.Os), and potassium (K,O) in the production of 100 kg of potatoes were
determined as follows: 0.556, 0.205 and 0.989 kg/100 kg, respectively, demonstrating a high level of representation.
Analysis showed that average nitrogen, phosphorus, and potassium fertilizer utilization rates for potatoes were 30.66%,
19.03%, and 40.55%, respectively. A significantly negative correlation of soil alkaline nitrogen, available phosphorus, and
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available potassium content with their respective nutrient correction coefficients was established. The estimated optimal
regression mathematical models revealed a hyperbolic decrease in the correction coefficients for nitrogen, phosphorus,
and potassium nutrients with an increase in soil nutrient content. By substituting alkaline nitrogen, available phosphorus,
and available potassium content into three mathematical models, the corresponding nutrient correction coefficients
could be estimated, and the soil fertilizer supply was calculated. If the target potato yield is set at 26 250 kg/ha, the
recommended application rates of nitrogen, phosphorus and potassium fertilizer were as follows: 114-300, 45-136, and
90- 364 kg/ha, respectively, when the soil alkali- hydrolyzed nitrogen, available phosphorus and available potassium
contents were in the range of 50-210, 5-62 and 30-220 mg/kg. This study would provide technical support for soil testing

and formula fertilization of potato.

Key Words: available nutrient correction coefficient; fertilizer utilization rate; nutrient uptake coefficient; correlation

analysis; mathematical model
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Table 1 Fertilization level design of ''3414" fertilizer efficiency test

IbFE Jb 3 RS HNE K Ib3E Jb 3 AR A
Treatment number Treatment Fertilization level Treatment number Treatment Fertilization level
N P.0s K.0 N P,0s KO

1 NoPoK, 0 0 0 8 N.P.K, 2 2 0
2 NoP.K, 0 2 2 9 N.P:K, 2 2 1
3 N,P.K, 1 2 2 10 N,P>K; 2 2 3
4 N,PoK, 2 0 2 11 N;P.K, 3 2 2
5 N.P.K, 2 1 2 12 N.P.K, 1 1 2
6 N.P,K, 2 2 2 13 N.P:K, 1 2 1
7 N.P:K, 2 3 2 14 N.P K, 2 1 1
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Table 2 Soil test value and fertilization rate in potato ''3414" design test
TiH R A e s PRt AL (2 7KF)
Ttem Soil test value Fertilization rate (2 Level)

TR A (mg/kg) AR (mg/kg) HALHH (mg/kg) N P,0, K,0

Alkali-hydrolyzed nitrogen Available phosphorus Available potassium (kg/ha) (kg/ha) (kg/ha)
SFH4{H Mean 115.5 28.2 101.0 2222 96.8 251.3
Fix KAH Max 237.2 64.8 241.0 270.0 150.0 300.0
#2/IME Min 49.0 7.4 30.0 180.0 75.0 150.0
FrifE2Z SD 46.0 14.7 52.1 21.5 14.9 49.0
5 F2 (%) CV 39.8 52.1 51.6 9.7 15.4 19.5
FEA KL (No.) Sample size 53 53 53 53 53 53

R3I FREETEEETEFRSIRINE
Table 3 Standard for soil nutrient classification in the second national soil survey
45 % 5 g i fig B
Level Very high High Medium high Medium Low Very low
i % (mg/kg) Alkali-hydrolyzed nitrogen >150 120~150 90~120 60~90 30~60 <30
£ %5 (mg/kg) Available phosphorus >40 20~40 10~20 5~10 3~5 <3
B (mg/kg) Available potassium >200 150~200 100~150 50~100 30~50 <30
F4 AELEFEMHEDH(S3MKLE)
Table 4 Analysis of variance for yields of potato under different treatments (53 trials)

pUBLiEes HEAE KT SFE 7 (kg/hm?) e KAE (kg/hm?) e/ ME (kg/hm?) FrifE2E (kg/hm?) 7 S R E (%)
Test number  Fertilization levels — Average yield (kg/ha) Max (kg/ha) Min (kgrha) SD (kg/ha) CV
6 N,P.K, 25 870 aA 42162 20 190 4766 18.4
7 N,P:K, 25 065 abAB 42 830 17 865 5253 21.5
11 N;P.K, 24 494 abcABC 42018 17 577 5297 21.6
10 N,PKs 24 471 abcABC 42 837 18 945 5156 20.6
5 N.P K, 23 390 bedABC 38370 15945 5094 21.8
9 N.P-K; 23 137 bedBC 39497 15630 5167 22.3
14 N.P.K;, 22 478 c¢dBC 38 330 14 730 5003 223
3 N,P.K, 22277 ¢dBC 38 829 15 630 4743 21.3
13 N.P:K;, 21775 dC 37455 14 145 4831 22.4
12 NP K, 21589 dC 39 855 13 575 5142 23.6
8 N.P:.K, 16931 eD 33998 8999 4954 32.0
4 N,PoK, 15 502 efD 30 540 10 235 4288 25.3
2 NoP-K, 13 638 fgDE 28 664 8 030 4271 31.3
1 NoPoKo 11 808 gk 26 165 6 881 3984 33.7

I AF/NGFRERIR0.05 K F2F L, ARRETFHIIR0010KFEREE . RMR/NEFERSD) .
Note: Different lowercase letters indicate significant differences at the 0.05 level, and different uppercase letters indicate significant differences at

the 0.01 level, as tested using least significant difference (LSD) method.

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



"S5I8 P 5374, S e, 2023

RS EFF100 kg IREZFEBARSRKE (52 RE)

Table 5 Nutrient absorption of nitrogen, phosphorus and potassium for 100 kg potato production (nutrient coefficient)

5] KI5 Reference N(kg/100 kg) P,05(kg/100 kg) K.0(kg/100 kg)
(1] 0.550 0.200 0.700
2] 0.500 0.200 1.060
[7] 0.550 0.220 1.020
8] 0.550 0.200 1.250
9] 0.500 0.200 0.900
[10] 0.500 0.200 1.100
[11] 0.615 0.136 0.617
[12] 0.620 0.200 1.035
[13] 0.616 0.286 1.216
SEHE Mean 0.556 0.205 0.989
e ARAH Max 0.620 0.286 1.250
3% /IME Min 0.500 0.136 0.617
R L NPK ratio 1 0.37 1.78

232 fedtA A %

NERLF 22 8 EE D i IE R S8z
— ., & AW DT it B AE R} b W 3R Ay o it A
iy 2= g SS TR NE R s G v e A N (2 7/ a
SRR R A R AR . TR 534
NG ) IR R 2 (3R 6), BB IE A
FHZ3 518 30.66% . 19.03% . 40.55%, 5757 NEE
F R A G - YT . R R R R E
KF(F6), HNEA RS R BRI N 29.19%,
FLUCRBE R U2 5 2B, 3k 5 4% e 4 I it A
SR AR O i 2 R AR (R 2) i B —EL
233 ETEARISKREZK

17 I i = N s R 07 R S 1l S
(£6), LR TIEAMMNANYTIERECEY
{879 31.63% . 69.94% . 83.56%. F:rhA %A %%
FEIEIE BB A 5 R B K R 54.05%, A0
Fil 4 23.18%~185.61% 5 IR &l 50 # A 2R 73 1
1E R 78 5 R KK 46.70% , 28 AL N 36.28%~
159.00% , Z WA RFE 531 IE R BN AZ 5 R B
/R 30.02%, ARARSE LN 15.56%~54.25% o AL
B A SR 4y BOE RECE ¥ E ROR, U B4R
BT T R O ] B ey, R A SO B
fER . AT IR IE R B IE B R, B
R A R R B A AR 0 A OE FR BOBUE 3

SR 341470 h A SRR X L BRI HERE.

F6 SITIERHBUEMARRERFSRERKCE

Table 6 Summary of fertilizer efficiency and correction coefficient of available nutrients in 53 fertilizer efficiency trials

Ll H Ttem N P,0; K,0
FENEFI I Fertilizer efficiency FEHIE (%) 30.66 19.03 40.55
B RAA (%) 50.06 26.77 70.22
e/ IMHE (%) 19.42 8.88 18.08
FRifE2E (%) 7.09 4.66 11.84
AR R H(%) 23.11 24.48 29.19
AT ROE REL FEHIE (%) 31.63 69.94 83.56
Available nutrient correction coefficient 5 A{f (%) 34.25 185.61 159.00
e/ IMEL(%) 15.56 23.18 36.28
FRifEZE (%) 9.50 37.80 39.03
A SR E(%) 30.02 54.05 46.70
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Table 7 Data statistics of potato N, P, K fertilizer utilization

5| AR Cite source NFI 2R (%) NUEy PO FIHZ (%) NUE, K.0 F FH2 (%) NUEx
[3] 31.80 15.30 37.40
[10] 33.10 12.20 40.90
[11] 32.90 14.80 49.80
[14] 35.90 15.60 50.40
[15] 38.80 22.40 31.10
[16] 29.40 18.90 20.20
[17] 36.50 31.20 48.70
[18] 36.40 18.50 27.60
SEH{H Mean 34.35 18.61 38.26
i KAH Max 38.80 31.20 50.40
#5%/IME Min 29.40 12.20 20.20

24 AARSRERMSTEFHARSSENE
KEMBFRBI ST

RCA R RUAG I F R f K, R WIS 7 foe
(1), AT B n] RLFE H 25 500 i 2 R o0 A 7

XF 53 A 1h g 25 A0 A0 0 - AR AL . AT AL
B R B RS R A R R I R B
TTHISE BT (F28), 45 T3¢ B 9 24 1) 24 2 i B2 3%
TG, HAHKCRES R : -0.6655, —-0.784 0,
-0.813 5, VLW HIEARFE & K HIEA NG
Oy REIE REGH/N, Th AR BT 3 AT 3R 4y R
FAL . 5D AR SR i X, I
X AR IR R IE RO AR R Y, [EIH
I3 ATAS B I AR B AR T 1 O AU R AT, 3 N4
TR (1 1 oy 6 {1 0 52 R O 3R 034 36 B B 3 K
(%8). MIlAMZE T UL, 5 %08 0 & HHOC R 5L

MCHZE M, HAEAT RO & i ARRT, o 2
IR IE RECE R K, YA R 5 20 mg/kg
W, MR TF IR AR IR 28 . SRR LS R
BRI 2, Bt SR R A e i 2R B (18 2)
B & HHE T 70 ma/kg A RR 701 1F R B
WK, BT 70 mg/kg I B TT IR IBIET-28 . B
AL R AR, R B A O R B ik Bk
B E K, (HEE oA LU RCHL, R IR BT
Z (K 3) . R PR XE (5 3057
A3 AE ) B AT 50 6 Y - A SR AR
RH

8 TEFUFSEEUFIRERBHEXRY R HEEHFER
Table 8 Correlation coefficient of soil available nutrient with correction coefficient of

available nutrient and estimated mathematical model

eSSy 5 LSS RE R B OC R B TR ROE R A BesBmiR s FE SRR

Soil nutrient Correlation coefficient of soil (GRS G i F test value Multiple correlation
nutrient with correction coefficient Mathematical model coefficient

i fi 2 Available N -0.6655" Y=0.158 125+15.652 5/X 38.82" 0.4322"

1 %M Available P -0.784 0" Y=0.134 935+11.763 8/X 251.54" 0.8314"

PR Available K -0.813 57 Y=0.261 933+41.825 3/X 220.76" 0.8123"

T *N0.05KFRHE, #4001 KFRE,

Note: * stands for significance at 0.05 level; **stands for significance at 0.01 level.
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Figure 1

Figure 2
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available nutrient in potato planted soil
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b S MR I S AT AE R WL 9,

DR 4% b T B33 0 B i AN [m) B % 8 dpe A i AT
SFIERE IS EAATEBR 22 57 . L B A5 ML E R 45

RRB, N B 7 il IR =k 114.0~300.0 kg/hm?,
- 193.5 kg/hm?’; P,0s 1Y 4 75 6 A & K 45.0~
190.0 kg/hm’®, ~F-3487.3 kg/hm*; K,O A9 477t HE 1=
490.0~400.0 kg/hm®, ~F-34230.4 kg/hm®, H#E7 it AT
(R AT LR 1:0.45:1.19,

®9 J[HMDRBHEFHRIEES T

Table 9 Statistics of recommended fertilization rate for potato in different regions

5 R IR it AL A =K N jiti Fi 12 (kg/hm?) P05 it T £ (kg/hm?) K0 jifi T £ (kg/hm?) 74 (kg/hm?)
Reference Recommended method N application (kg/ha)  P,0s application (kg/ha) K0 application (kg/ha) Yield (kg/ha)
[2] e AR 204.2 68.0 253.6 31264
[2] e vt A £ 219.1 56.8 268.1 31264
[12] o ARt A 190.0 100.0 130.0 25 300
[12] St e B o 300.0 190.0 400.0 25300
[19] e AR 178.4 68.2 265.2 29102
[19] et A 205.1 88.5 302.1 34238
[20] By it S 164.2 100.3 188.0 29 400
[21] oAt I 150.0 45.0 90.0 19 862
[21] St e T o 250.0 90.0 120.0 23370
[22] V- Ea i AT B 160.0 116.0 165.0 26251
[23] STy it L 181.9 93.4 113.4 26 100
[24] o it A 195.0 58.5 380.3 25950
[25] S AR 241.0 96.0 290.0 26 880
[26] o I 114.0 63.8 220.0 31557
[26] et A 150.0 75.0 270.0 32275
S Mean 193.5 87.3 230.4 27874
Fe K AE Max 300.0 190.0 400.0 34238
/M Min 114.0 45.0 90.0 19 862
RN HL NPK ratio 1 0.45 1.19 -

2.5.2
e

K E bR 5 (5 0 AL, BRI
YEY B bR = 5 4 300 0 e 1) 2 A 580 A i 19
o TEULR 34N WUl £ B 2A AR 7Y 2 S0l 400 6 Ui
RS BEAE REORIT . L5876 HAR
FER 26 250 ke/hm® (R 75 HE 3 Al 43900 50 AU
PR EHE Tt (2 10) o
2.5.3 AU RA IR, IE R A BETE B AR
F6 R AT

MBS N 50~240 me/kg ZEREIBIGRT, R
FREZF ARG B RUTR 53 5 E ZR B U 4 34 U
(I 3), - AFE A i U it 2 B 0 7 2 P T s

HFBRAMEA I AE REOT R T

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

o, HEFE A RS TS A S AR
U AL B R 50 mg/kg BHEEFR MR &M 303 kg/hm?
(£ 10), T A& M 77 i I8 2 5 5 1 300 kg/hm®
(£9), VLB IR EIE RBON 4% 747, 40
il 2 i 210 mg/kg I HEFEHE AL B4 117 kg/hm?,
9 30 4 4 i AT AR IR A 114 kg/hm®,  FEX I A AT R 55
IREIE RBUN 23% e AT, BRI AT i T 4L S R AR
26 250 kg/hm’ 5}, B it 2800 6 37 4318 1E Z BOBUE
0 BN 23%~47% , 408 ZAK T 50 mg/kg B 35 %
M 47% 158 AR R, & T 210 mg/kg B 2R A
23% 5, AT UL, 2 b SRR A O 50~
210 mg/kg I AR TE 114~300 kg/hm* (1 4), H
Wi - SR S e T i i e AR R A
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