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Abstract

According to the results of field experiments, various fertilization technical parameters were cal-
culated, and the indexes of N, P and K were put forward. The effect models of N, P and K fertilizer
with different fertility levels were established. The Fertilization Index System of rape in our coun-
ty was established. According to the current yield level of rape in our county, the recommended
amount of pure nitrogen is generally 6.8~12 kg, the recommended amount of K;O is 2.9~5.3 kg,
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and the recommended amount of P,0s is 3.2~7.2 kg.

Keywords

Cole, Fertilization Index System, Research

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

B ERASAO KRR, BB, W EE, R “MRZ 27 2R, RE. W2 R
B aE R o MSORREMMEIAE ZREY, WSRAERA CMEIZR” 258, EILhsR
TAEFE bR R 2 0T AR A AL S B R -

2. W HIEKIES DR

EAESR, AT THEE “34147 KIERGRLE 15 A, FUBEEIASF IR 10 4, AR 2R
510 A, BT RHRES 15 A4S, EAENE T LIRS R A IR TR ARV R AR R R A A
ZH1] [2] [3]o FEREEELFERE. BERH. FWRE. 2R H. K HETRRE, 4k
JERL AN EE N FEIR . JRE(F N 46%). I BERRES (7 P,0s 12%) . FALEH(F KO 60%).  “3414” 56
W AR. B B 3 NEK 4 KF 14 MEERH N BENLBETE, ANERES . ERAE SRR .
AR T 2K = H R FENLX BT AERIR R840 5 FUR AR . & AR TC . A R .
FUMARICER . FoO7 AR BCO7 MEARTES . FoO7MEAETCRE. BCU7 AR JCER 8 ANAbEE, SR A JCH KNS
Peit o BE 7 BORHRLGAE [F]— Fr FH B HBC 7 AR X (>200 m?). 4% B ST AR X (>200 m?) A4 (AL X (>30
m?).

2.1. TERRSHHNE

211 {EIRIRF S
TEMITE R 100 kg £ B P TR (R 70 R KD, THEEER IR 1.

Table 1. Calculation results of rape nutrient coefficient in Hengyang County

=1 BREHRFADRBITEERR

NoP,K, &b 2
REAEFH £ (A T ) FEE (N JTIET) FFRLTR I 5 5 (%) FEFT IR 90 25 8 (%) ARRX TR0 BB
N P,0s K0 kL TEAF N P K N P K N P,Os K,0
1200 6.00 850  124.25 21088 398 068 125 098 0.17 1.49 5.20 2.04 3.76
NoPoKo 4k # N,PoK, 4b 2 N,P, Ko AbFH

PROAE)  GNEK) gy CREGE) BPRO) gz CRGHE) SKER) gy
wi mE o omm R R e me e e B e R e R AR
7263 12315 361 062 438 9918 17178 061 012 173 10548 19018 112 138 341

DOI: 10.12677/hjas.2021.116080 583 b k=


https://doi.org/10.12677/hjas.2021.116080
http://creativecommons.org/licenses/by/4.0/

M 2%

B R T L) = T2 O e AR B i FEST S i FH RIS T S AE R, S AEX TR 100 kg TSR B
4li N 5.2 kg. P,052.04 kg. K,O03.76 kg, Ll 4l N:P,0s:K,0 = 1:0.39:0.72, 4555 & &M LBxR.
212 B

HAxr=& = (1+0.05) * (109.3 + 121.5 + 122.1)/3 = 123.52
TR (BRH BG4 2015-2017 “Eyh e i P2 &) — -2 1 FA1E * #%01.05

213 fEIREE
Hirr=EH A E =123.52+100 x 5.2 =6.42
Hbr S F e = 123.52 + 100 x 2.04 = 2.52
Hbr/ e =123.52 + 100 x 3.76 = 4.64
WHEIE: B * 70 f8EELS H T 1).

2.2, TEHEREFERNSE

221 By Hh=g8EAX~E)
LAttt )77 & =56.57
Kb SRR T 17 PH L0 S 5 it AR A T S .
2.2.2. TIREAEE (FHEF S XEMFRREN TR &)
+ it E =56.57 + 100 x 5.2 = 2.33
+ gt = 56.57 = 100 x 2.04 = 1.15
+ LR =56.57 + 100 x 3.76 = 2.13

223, Hx~R

25 [ XA P B (K AE ) = (56.57 + 124.25) x 100% = 45.53%

BB X AEXS P2 B = (72.63 + 124.25) x 100% = 58.45%

BLmh XA P B = (99.18 + 124.25) x 100% = 79.82%

BB X AT P B = (105.48 + 124.25) x 100% = 84.89%

A PR R R X AR X R E b, BRI TSRS E RS E R SR (RS T
*1)

2.3. BREFFMNEH
2.3.1. fERFIAR
BN 7 S B 1= = 1 LWl e = R N 17 | 2 B o = 1 3 1] e s R =T v

Table 2. Calculation results of rape fertilizer utilization rate in Hengyang County

2. EPAE MR FI AR EERE

R AAY 48 X B % R & R %
Tic 7 Tt e X 32.75 11.64 45.87
AL FH 6
B Rt S X 30.66 9.18 40.01
“3414” KA AEX 25.43 9.66 8.53
SEYy 29.61 10.16 31.47
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2.3.2. BERHREN

B A5 T 187 B DU - i 7 e AR A BT B o ARV AE = 2 it R — e R kL R I EY e R
RS AR, 2 S e 3B R 2 /KT RO A AT it FH 25 & 38R I B AR . 07 T R X M A 7=
529, HFHIX S 15.8%, LAAEX S 12.8%, 1HE4L5R W% 3.

Table 3. Calculation results of partial productivity of rape fertilizer in Hengyang County
= 3. EREMEERHRE =T EERE

PRI 2 R X fwtEr= 1
fic 7 Tt e X 5.29
TRTERT
"R R X 457
“3414” KA AfEX 4.69
SE4 4.85

2.3.3. B IR
R P2 2R (%) = (124.25 — 72.63)/72.63 * 100 = 71.07%
Tl FIEL 184 77 24 6 (%) = (124.25 — 99.18)/99.18 * 100 = 25.28%
BRI 727 25 R (%) = (124.25 — 105.48)/105.48 * 100 = 17.79%
RIS (X7 R - SEX 7 E)/ER X & * 100

234, BluFsigr=8
afi N FLAL IR 18 77 B (kg/kg) = (124.25 — 72.63)/12 = 4.30
P,Os HN 37 73 1 77 & (kg/kg) = (124.25 — 99.18)/6 = 4.18
K0 A7 9% 177 B (kg/kg) = (124.25 — 105.48)/8.5 = 2.21
DAL T AR, BRI = O e i, BRI .
R (BREXFE - R X&)/ E

2.35. HIEANENEMFAFSSE
JERIFR &, WK 4.

Table 4. Table of fertilizer nutrient content

T4 BERNAER

ik S S A4 TR % i RS A PR HE% N AR A4 TR SE%

ZE PRIR S 17 A o R AT 12 e S B 60
RE 46 B AR 48
S 22

3. A ML IRF S ERIBIFS T

AT 5> 77 3 F= G b DU 7= SO AR, IR AR 77 B 5 3 a0 Ok &R, Rl AR SR
B F SRR . AR B TR, FRATLLMSEAR XS = 8 9 A R 2 1 B b S ) 3w . = shaR
Fr[1][2] [3].
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e 5, MIERIGLE R, HHEMSEMXN =8 80% (F&5)%) B H 1 R 5 & = 77.568
mg/kg, LA S &N 12.869 mg/kg.

Table 5. Grading table of phosphorus and potassium nutrient abundance and deficiency indexes of rape in Hengyang County

= 5. BiPHEIMIERE. MADFRIERTRR

T B B S 7R oy T B AR A R T B B S 7R oy B AR A R

453 X TGO 05 X TS ER

e 0.95 191.362 = 0.95 28.951
B 0.90 141.622 B 0.90 22.094

Gl 0.80 77.568 H 0.80 12.869
UK 0.70 42.485 B 0.70 7.495

fiK 0.60 23.269 {(iS 0.60 4.365
A 0.60 23.269 AR 0.60 4.365
A3 Y =0.166Ln(x) + 0.077 R FJj 0.828 A Y =0.185Ln(x) +0.327 R 77 0.165

31 TS EESHFREEN SN
FESL A BRSO R (] B, LIRS 1 A 2.

9 yP2 = —7.9531Ln(x) + 22.726
2
8 R* = 0.8851
7 N
6 N
5 N\
4 N
3 .\
2 \
1 \ >
TN
0 Il
0 5 10 15 20

Figure 1. Scatter diagram and mathematical model of soil available P content
and recommended fertilizer amount

1 tREYH S ESHEFREEN B RFRE

12 y = —3.1682Ln(x) + 20.07
R* = 0.9698

10

8 \
6 \
o

0 20 40 60 80 100 120

Figure 2. Scatter diagram and mathematical model of soil available potas-
sium content and recommended fertilizer amount

B2 HRENHSESHEFREENSEREFERE

DOI: 10.12677/hjas.2021.116080 586 LR


https://doi.org/10.12677/hjas.2021.116080

M 2%

3.2. RETRAMBMOFERIEIRI
321 RE\EHFREIUE, BURBMRNIRFTS P.O SHEEFRIBIEIFRFRR

MRPE TR IR, B B S AR 77 5 80% (&)t M 1) - 3gE A RAh 1) & 2 12.869 mglkg, HEF i
P,Os &4 1.24 kg, W7 6.

Table 6. Relationship between soil nutrient P,Os and Recommended Fertilization Index of rape in Hengyang County

7 6. BiPH BRI TIRTF S P.Os SHEFRIBIEIR KRR

THEFE Sy BRI AR P THEFR S HEE AL F A
= 0.95 28.951 0
B 0.90 22.094 0.08
el 0.80 12.869 1.24
B 0.70 7.495 1.91
(IS 0.60 4.365 2.30
A 0.60 4,365 2.30

3.2.2. 1R#E (HFHEH) LRA%GIHHEMEIRBUMSBSITR

e 7, FE A KBS ENT 10 mg/kg A 46.62 JiET, i 43.6%, HXEEAE 0.8 H A B
TN 12.867 mglkg, HEFEMIAEIEFR A 1.24 kg UiPAIRE LA A A B TRE SRR, HE
A RS BN T 10 mg/kg FRITRARAE ELK

Table 7. Statistical table of soil available phosphorus content in Hengyang County (Unit: 10,000 mu, mg/kg)
F 7. BHEBETRAYMAEGITRENM: AE. my/kg)

— e 1 <5 7% 5-10
BRI N N P B RETH PR3 R
106.86 185.7 0.7 14.84 733 9.96 2698 36.66
B 3% 10~20 3% 20~30 &% 30~40 3% 40~50 W > 50
BEE REER RSE O REREE RSN REEE R REEE RS AERER
3001 40.78 824 11.20 251 341 135 1.83 222 3.02

3.3. RE RN AESIBRRST

331 RBEFERTEHE, BUBEBIENTRFS K0 SHFHBHEREXRER

MR TEELLE IR, 7 H B b S AR S 7= B 80% (Hh &5 0 W IR - S5 RS R 1) B B0y 77.568 mglkg, HEF
K,O &5 0kg, W% 8.
Table 8. Relationship between soil nutrient K,O and recommended fertilization index of rape in Hengyang County (Unit:

kg/667m?, %)
8. HIAE MM IIER D K0 SHEHEIRIEIRXRAREGL: kg/667m°, %)

TSR F R TS O HEFE R IR
o 0.95 191.362 0
B 0.90 141.622 0
i 0.80 77.568 0
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Continued

LEE(S
%
Pefik

0.70 42.485
0.60 23.269
0.60 23.269
20.07
15
10

0
0
0
0 (th/IMH)
16
3.18
4.76
6.33 (1R K 1H)

3.3.2. 1RE (HFHE#H) LRAGHTHERE T IRENHEEL TR
Wi 9, FE I A3 79.38 mglkg, AHXSFEELE 0.8 [ IR & &N 77.568 mglkg, HEFE
Jiti FH A9 0o 138 BH B EL R A ol SRt it B IR A7 AN 1 o 3R T 50 mg/kg [TEIER 25 T3 T, 7 23.4%.

Table 9. Statistical table of soil available potassium content in Hengyang County (Unit: 10,000 mu, mg/kg)
F 9. HEELERYEFREHITRENM: AE. mg/kg)

S THE MR <50 AL 50~100
Y WRAE He/ME PEE AR R RRER S RS RERER
106.86 7864 542 79.38 106.86 1840 25.00 4570 62.10

JHERLEN 100~150

AT 150~200

AT 200~250

T 250~300

B > 300

e AR e A AR JETE MR FE AL AR ERTE ARF M
1001 13.60 287 3.90 86 1.17 43 0.58 37 0.50
4, &5ig

WA B brre i R RER ) S L R R R R

PR 2 R[] [2] [3]-

LiE LR ST IR E M S A I AL

4.1 B BHFFESHEFRLREZ ENTER

411 BIYBRRFESHESER N BZEETER

N2 10, Hbr~ 8 SHEEEIEE Z W A58 F 0. RUILHE M EE%E Hbs -8 iRThmsgin, anHbr
80 AT, MHEAMENEEHEN 3L Af, HEs/f & 150 o), HEFARLEHER 156 A7, HAH
KAy MHEBILE = (Hirm& * 2EXFRD R - BIEX7 & * BIEX RS RE)NEEF A
REIETIHE 1. £ 2).
Table 10. Calculation table between target yield and recommended N application rate of rape in Hengyang County (Unit:

kg/667m?, %)
= 10. EPAEMKBRTESHERE N 22 EMTEREL: kg/667m°. %)

TGREIX
Hbrr & HEFEHE N & ANEX 359 R 5 - JERLF FH 26
PR T R
80 331 5.2 72.63 438 29.61
90 5.06 5.2 72.63 438 29.61
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Continued
100 6.81 5.2 72.63 438 29.61
110 8.57 5.2 72.63 4.38 29.61
120 10.33 5.2 72.63 4.38 29.61
130 12.09 52 72.63 4.38 29.61
140 13.84 5.2 72.63 438 29.61
150 15.60 5.2 72.63 438 29.61

4.12. @i BRRTESHERE P BZEHTER

e 11, FArsrE S E AN A0 A& 80 A, AMEREIEHIREIL,
HAxR= & 150 A J7, #7740 POs it 8y 13.23 A 1. HAKMEAXON: #HEFHIER = (HismE * &
NEX TR 2 E — X & * ERX IR REMERA A R EdRE S % 1. % 2).

Table 11. Calculation table between target yield and recommended P application rate in Hengyang County (Unit: kg/667m?, %)
* 11, HREBRTESHER P EZEIMITE RN kg/667m?. %)

SEaYae HER7E P & EESITIES i IR PR 2
[ TR RH
80 0 2.04 99.18 173 10.16
% 1.18 2.04 99.18 173 10.16
100 3.19 2.04 99.18 173 10.16
110 5.2 2.04 99.18 173 10.16
120 7.21 2.04 99.18 173 10.16
130 9.2 2.04 99.18 173 10.16
140 11.22 2.04 99.18 173 10.16
150 13.23 2.04 99.18 173 10.16

413 BIYBRFEBSHEER K BZEITER

e 12, HbrrE SHEFERACE Z AR AR IE ARy : W HAR & 80 5 90 & fr, AL jiti I 4
JE, EAxr=& 150 A, #HHFAMHEHEN 6.49 Afr. HAHKMEAX . HEHEIEE = (A s * 2
NEIX IR 28 — KIEX & * TIEX IR0 ZE)ERIA IR EdE 5 % 1. % 2).
Table 12. Calculation table between target yield and recommended K application rate of rape in Hengyang County (Unit:

kg/667m?, %)
=12, EMREMRBEIRTESHER K EZ BT EREN: kg/667m°. %)

) \ E X
H bR HERE 1 K B SRR 54 RE - BRI
e 5 RH
80 0 3.76 105.48 341 31.47
90 0 3.76 105.48 341 31.47
100 0.52 3.76 105.48 3.41 31.47
110 171 3.76 105.48 341 31.47
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Continued
120 291 3.76 105.48 341 31.47
130 4.1 3.76 105.48 341 31.47
140 5.3 3.76 105.48 341 31.47
150 6.49 3.76 105.48 341 31.47

4.14. RB|EFRTE, LRBYSFTSHERERZENXR, BUHREBRESFHEERBERERER

Wi 13, RIS H AT i 2K, ailm I HERE O 6.8~12 kg, KO MR &N
2.9~5.3kg, P,Os (T & A 3.2~7.2 kg, £ N:P,0s:K,0 = 1:(0.47 — 0.6):(0.42 — 0.44) . 451t ELELFF & 5K
ISR

Table 13. Data key of recommended fertilization amount for rape in Hengyang County (Unit: mg/kg, kg/667m?)
3 13, AR MIUEE IR RIBR R R (AL mg/kg, kg/667m?)

R HeEs HEFF I P,Os &= HEFFE K0 &

PR T4 N i LHAAB SR MM PO R HGEME AR MR KO &
80 3.31 <10 1.18 <10 0
80 3.31 10~20 0 10~80 0
90 5.06 <10 3.19 <10 0
90 5.06 10~20 1.18 10~80 0
100 6.81 <10 5.2 <10 1.71
100 6.81 10~20 3.19 10~80 0.52
110 8.57 <10 7.21 <10 291
110 8.57 10~20 5.2 10~80 1.71
110 8.57 >20 3.19 80~120 1.71
120 10.33 <10 9.2 <80 4.1
120 10.33 10~20 7.21 80~120 2.91
120 10.33 >20 5.2 >120 1.71
130 12.09 <10 11.22 <80 5.3
130 12.09 10~20 9.2 80~120 4.1
130 12.09 >20 7.21 >120 291
140 13.84 <10 13.23 <80 6.49
140 13.84 10~20 11.22 80~120 5.3
140 13.84 >20 9.2 >120 4.1
150 15.6 <10 13.23 <80 6.49
150 15.6 10~20 13.23 80~120 6.49
150 15.6 >20 11.22 >120 53

4.2. HEBEEIEAS AR 75 5k
i PR B S AL N 0 SR AR T %, WA 14,
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Table 14. Fertilization period and method of rape in Hengyang County
= 14. &S mEEER A SR &

it AR 1A A% A% A% AR T v
e 60~70 100 60 Tt TR
e 20~30 0 30 FiRRitheE
e _ FEREAEHE, WAFRIR. HKE LK,
iR 5-10 0 10 SRS IERE )
TERLIE 0~5 0 0 F Wik it
4.3. MERRIEAR

B ERE I E, EEAE, B AE, RRMEEEAR, TSREACRIAR, FuE AR AL AT it
H, ZEBEHERCE A, M GMALY “fEmiAsE” » =R A b B 32 1 75 NI R D8] Hb [ st 4]
e [4].

4.4. ERAYR
PSS bR A RERE CHET 28, TSI R R, BACIREH &, BARE s,
TRy gy A AR B I SE % o (RIS SR AR e P AR AN o 2 (R B SR e i — s e s .

SE K

[1]1 WEE, &85, s, & 0SRS5S IM]. Kb W REEROR R, 2006.

[21 kR IR R SORIMI. st AR H Rk, 2005.

[8] Aol RTERR LA AR ARG AT B ITHS ) rd@ Rk 4k & [2006]5 S [R].

[4] mhoUEE, EACE, Sk, & KYTTEO SN RS AR AR ML, dbE o E AR H A, 2009: 52-97.
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