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Abstract

Through the field plot test in radish with different dosage of chelate organic fertilizer, which is
manufactured by Shandong Jin Yimeng Ecological Fertilizer limited company, we use Excel to fit
cubic function of one variable, linear quadratic function and linear function of one variable. With
the fertilizer, the application rate of the maximum yield is 891.9 kg/667m?2 and the radish maxi-
mum Yyield is 3545 kg/667m2, which is calculated by linear quadratic function. The best economic
application is 177.6 kg/667m?, and the radish best economic yield is 3188 kg/667m?2. The fitting
effect function is good, and the r is 0.902 - 0.9907, reaching a significant and extremely significant
level. The range of increase yield is more than 10% by the appropriate dosage of Chelate Organic
Fertilizer, and the net revenue can be 150 yuan/667m2. It mainly comes from the increasing of ra-
dish length. The content of total calcium and magnesium in radish is increased with the increasing
dosage of the fertilizer in slow parabola. The appropriate dosage also can improve the soil pH, CEC
and acid soil. At the same time, the fertilizer can provide soil with organic matter, nitrogen, phos-
phorus and potassium, and effectively enrich the soil. In this experiment, the appropriate dosage
of the fertilizer is around 200 kg/667m?2, consistent with the recommended dosage.
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BEXD RS RESEVARATEFHESHIIEES b AR EE DX RE, KHExcel
PET —H=R. —m Rk — KR, BT —m o REEHE T EERES b BRI
FE891.9 kg/667m?, ¥ MNrE=E3545 kg/667m?; BRAEZFFiEHE177.6 kg/667m2, ¥ MREZ
Brre & 3188 kg/667m2; & KIS R BER ML, rfE0.9027~0.99072 ], i3 B EERBEEKTE,
ZALE B WEREAE10%E b WTEIk1500/667m2, WA= ERIETE MR IN. A ZAmxt
¥ Mas. 28 SBAMER, MARNMMEZNYEZN. EEARETRETEpH. CEC, BR
BRYEL, MR, ZERNTIRENANUR . & BN, FROEEH. ARARZENEEHRE
200 kg/667m2LE s, SHEEHAE—H.

XK ia
BAAVE, B b, GEAE, DEEAER
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1. 5|8

XA NUE R N B &I, B, KA. MEAE. VAR, JeAE. B, i, REE. B,
TEVIREFF LA R ZRARSE (1], HAR A JRRSRIE, BEX: #od, S8 E8uRimk, JEmsm
IR AL R A RE YT BB IERCR AT (2], ERERENVEY) S R AE IR 570, PR 3%
Bty PRI, W MR EY m = AR GRS, R TR AR R 2 BRI
FERRAR3] [4]. PR, RATHET A AR R AL 5 B8R . IAEE LR NS BRFNE KU R, (Rt R
mZA TEEAFE, RPESHAE EER X(S5].

P ANEEDE S AR SRS MR IR, W TR E SR EYR, §
TEMAENRR. WELLLAFEE. B HENNFEEREFRICEG] [7]. BRE&— SR F LR SOREH
Gb, EFEHED IS, AR BRL TR R M. FERIER NYS525-2012 FAT I FRHER
0T R A HUAE AR, AR HUIEARLE Xy 3 BERIR TR R (E0) 204, o3 6 24 0 2 BB LAkl
HIhge ot T ). fRAtHEyE IR, I—ReEYR . B, RESFEFEGSAIERAEC S
B 50%, BEAG ALY O, (EAR B KRG A AR A, A 10%. RV R A 1)
(FF R AVIEERIIEIT T ) SEKBORG] U R EE R s, Rk EA LR &
BEHE K, T ks b BIERE 9B R 30% 42 48], 2016 457 AZE 10 A, it M/ XX 56
F T IR YT S A SN BRA F A= E S G VUIBTESRCE ) b 00iE B A & S8 JOR, LA R P
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LIRS AR, IR R 1| R SR L X BB AL BT R BT
2. MMERHE
2.1. R AER

BEENUIE: AR UNE IETERE>0.2 10/g. MIE0>5% BHLF>45%. EIEF>10%, HATFRHE
NY525-2012, ZiCiE 5 & AR AE[2004]14EF 1849 5, 7 HI & 200 kg/667m’.

2.2. IR

NI EAEBALE RN HEEEATE TR 4 41, HALZKRZ 108°3527.14". db4h 30°12'14.75", 4k 1675
m. RIGH LN A KA B FUR B RIS, LM RIE L, LIRS, BRI E L AR
2,

2.3. RE{ED

B N——1k RS01, ZSAEN L. ZEEM. R, EFPEF60~70 K), &EAER)IHE
R 1500 m A=A F v L b X A .

2.4. AR

I 6 MbEE, 3 KER, BEHLXAHES], M 3mxSm=15m’, AFFALEE, X400
% 60 cm ETEEFIRIGAEE, VU BRI X

AEEE s BT iEAE(CK);

AbFE 2: CK + 100 kg A HLIE/667m’;

AbFE 3. CK + 200 kg A HLIE/667m’;

AbFE 4: CK + 300 kg # A A HLIE/667m;

AbFE 5. CK + 600 kg # A A HLIE/667m;

AbFE 6: CK + 1000 kg 24 H HLUIE/667m*,

T 7 i fIE A B 667 m” Jifi 38%(20-8-12) B it i 3% FAAE 75 kg + 1LBEERSS 25 kg + WAL 500 ¢ + £EAE
500 g, % MEWE, FraCEERIE R, AEEE.

2.5. AEEE

2016 4E 8 7 9 H, % & Ab PR B K Y it e A, 76 5 3% Fh, ATFE 50 em  BREE 30 cm, %5 & 4444 ¥k/667m’.
I B A R P RS M A AL R e A — B, BRRET ZGTE R P Ao e TR AR, T AR 3 K. 10
H 19 HUGE, WOEREHZ A BB S5 M. BR LR pkE R, RN HEER .

2.6. M5

TRIGHT 5 23 DL RERAERRRE, Rl - Ab 28 3% pHL AHLT. 2%, AR, dU . BB 728 #
B AR WS AR SCHAERS B MBS R, R AR RAS R oA e 5 v L
1 1o FEH Excel MRI & RAAT G204 Hl3&. Hi

3. ERE5 9
3.1. ZEENEBEAEAENE MNrERBENE
B AR R B UL 2, BT B L 60 IS AN B, B N P A AL AR A i 484
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Table 1. Test soil testing items, standards and methods

= 1 Rt TSN R . FRER

R 5 5 AR A v Rl 75
+3% pH 4 NY/T1121.2-2006 +E CO, K 1:2.5, pH itk
LI BT NY/T1121.6-2006 R ——RIRIA AL, REk
T4 N NY/T53-1987 PRI IR IR &, ek
AP NY/T1121.7-2006 AL — R,
IR K NY/T889-2004 1 mol/L Z R4S, JE Wi
+3 CEC LY/T1243-1999 Imol/L ZFR%7s#e, A&
THEHRL SI0, NY/T1121.15-2006 RIS, AL
L ALO, Z;H@- LY/T1257-1999 0.5 mol/LIu\I‘a(‘)H ;k%?(}s;c Wk 30 min E‘J%
JBHCARI9T [10] [11] 0.05% %R A7) (1715 pHS.6)73 ot %
L3473 CuZnFeMn NY/T890-2004 DTPA #&=42, JR-FHiE
T3 M CaMg NY/T1121.13-2006 1 moVL ZFRE0RAR, JE TRl

Table 2. Comparison of radish yield in different treatments

2. FRILIENXE MEEHER

/NX B MR kg b 1+
sl 667 m* 4 kg

I 1l il P kg %
1 62.6 65.6 70.8 66.3 2948 / /
2 66.8 65.6 75.2 69.2 3076 1274 432
3 71 69.2 82.6 743 3301 352.6 11.96
4 74.4 78.4 72.8 75.2 3342 394.1 13.37
5 74 76 79.6 76.5 3401 4533 15.38
6 78.8 76.6 85.2 80.2 3564 616.3 20.90

PR A L. H Excel 28 AT A& AHUEH Ex) 53 bbrr=&y)H—m =K. —Jt_I&XHM—t
—IReRE, AR

y = 0.000002x> — 0.004x” + 2.3738x + 2928.6, R* = 0.9815 (r = 0.9907");

y=-0.0007x> + 1.2487x + 2988.3, R = 0.9186 (r = 0.9584™");

y =0.5432x + 3072.8, R = 0.8149 (r = 0.9027").

BHEEN4K: ryes=0.811,r50 =0.917,

FIF— 78 R BERF(Y = aX? + bX + o) T H A HUIE 5 A H & Xmax = —b/2a S EL 5 & X e = (Px/Py
—b)/2a(Px = 1.00 ju/kg AAHLEEN . Py =1.00 Ji/kg NE MEGHFE N s & Ymax. ELG &
Y mieo GHFRN:

Xmax = 891.9 kg/667m’, Ymax = 3545 kg/667m’;

X e = 177.6 kg/667m’, Y wp = 3188 kg/667m’.
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T 2250 BT WoR AL PR IR] 22 el 2, IXAHTR) 22 R 3 (G 3), XA 22 e Hikge it oy o, BB &
FIBHTF w5 LB B ZE LI (5 4), BHLUIE 667 m? HIEIAF] 200 kg DL _E 2 Fik B 2% EWE KT
A HUEA [F PRS2 L 5, AbFE 3 (200 kg/667Tm?) i i tE, FLURZALBE 4 (300 kg/667m?), FHIKSE
AEFE 2 (100 kg/667m?), KbEE 5. 6 BABIINE AT BN, S50
3.2. BEAANBEARAENE MYFEM RO I

TESRCI RS/ X HL 5 RS P L AR E i, K. BEAMTIE, SRNE 6, # 7. RiEd hg
PR S B B B L SE R e v, IR —S(WE ). WNE 2 F, BEEAYEHER N
MRZEHARAR, & M ERES N FEECRIE T K. AR N REFI 2 RO . b
B W2z RAXrHEZES, AVEAFEHENS MBS R AR, M EN o gER, K
REIE % PRI

Table 3. Variance analysis of fruit yield in different treatments

3. TRLEE MLFHFES

FEYR SS df MS F P-value Foos Foor
b ¥ ] 381.99 5 76.398 6.544" 0.005957 333 5.64
X 4 ] 150.86 2 75.429 6.461" 0.015802 4.1 7.56
R 116.74 10 11.674
st 649.59 17

Table 4. Comparison of different treatments for radish yield

4. TEALIEE MNEEERELER

ZE S SSR 1 LSR fH
sl FEE P

5% 1% 0.05 0.01 0.05 0.01
6 80.20 a A 2 3.15 448 621 8.84
5 76.53 a AB 3 33 4.73 6.51 9.33
4 75.20 ab ABC 4 337 4.88 6.65 9.63
3 74.27 ab ABC 5 3.43 4.96 6.77 9.78
2 69.20 be BC 6 3.46 5.06 6.83 9.98
1 66.33 ¢ C WEMERLK SE=1.97

Table 5. Comparison of differences in radish benefit of different treatments

F 5. TRLEE MImERLE

WEGS HAHUEHE kg/667m® PR EIT/667Tm* e CK B IE/667m? A IG/667m®  H CK EHBIIT/667m® 383 60 Ik

1 0 2948 0 0 0 4
2 100 3076 128 100 28 3
3 200 3301 353 200 153 1
4 300 3342 394 300 94 2
5 600 3401 453 600 —-147 5
6 1000 3564 616 1000 —384 6
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Table 6. Different treatment of radish single weight records and theoretical yield calculation

6. TRIALEE NAREBILHNERTEWE

HE b 1 AR 2 Ab¥E 3 A 4 A 5 A 6
I 645 668 724 755 740 775
I 664 692 716 754 782 815
I 710 760 826 768 796 856
T ¢ 673.0 706.7 755.3 759.0 772.7 815.3
667 M'F= kg 2991 3140 3357 3373 3434 3623
Table 7. Different treatment of radish single length and stalk records
F# 7. TEILEE NARKERZHIZCH I
AbE 1 Ab3E 2 i) Ab3E 4 S IbFE 6
%"fﬁ cm
KpE EY il KpE EX | K EY il KBE EX | K EX i KB EX |
Ty 21.1 7.3 21.5 72 21.7 7.3 233 7.3 23.0 7.4 22.4 7.5
ez 6 1 14 3 10 35 12 3 9 2.5 8 2
LGN 18 7 15 6 16 5.5 16 6 19 6 18 7
[/ON:| 24 8 29 9 26 9 28 9 28 8.5 26 9
RSD% 10.1 5.7 19.5 114 15.6 12.1 13.8 10.4 11.7 10.1 10.8 9.2
EHEARREE FERE
3800 -
3623
LED 0 3373 3434
3357
© 3564
bo
~
1 3401
A
va
T T T 1
0 200 400 600 800 1000
—— SR LR
kg/667m’ kg/667m’
Figure 1. Variation of radish yield in different amounts of chelating organic fertilizer
E 1. Z8BNETEREE METk
Al Rt
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Figure 2. Variation of length and stem diameter of radish in different amount of chewing organic fertilizer

2. BAANREAEREE MERZHETK

3.3. BES AR R B WA K IEFRAR I

33.1. EEFNRETEAEMN ARG RER AT (pH E. FIR. £8. FUBRENH)IERNF W

F ] 3 ] %, At A HLIE AL B (CK)IRER J5 13 pH B R F%, B A LI &3 0+ 38 pH 12 #iie &,
(RIS — B AR S 4% pH R R B, IX RZ& A HLAE A K S A U 23 R 2 B oA HLRR I 5 35 358 pH ik
— B, BTG R A VLU AL e IR, o R R L, (Eh e e 4 e 3 T IR
k.

B 4~7 a7, FIRMEPUR . SR 32RO B A VLI 3 T s, B R R
BRI CR, HIKARBHN: 0.9277. 0.7910. 0.7720. 0.9321, Wt FH %A HLIE v L 3E4b 76
TENFEERENT BB, fea RSt /) CK AFRIGRT G R, Fi—ZF% Mg, HIEaPLUR
T EAR . SRS E TS AR BN SRS A R, I BH TC i I R I A 2R 2 B
s FRRLEBE R S AR A AR MR, B R IR

3.3.2. BABVREAERAEN AR TR EE, FRRESESFPRETRNET

M 8~13 &, %A NEAF BN I Wt Caw Mg M2 Cu. Zn. Fe A WS04
A Mn SebE AR = INm TR, 2l—E 85 XETmE, Biihg 2 R, Bitst
B pH A&, X514 pH BRI S ARDC[13]. IRIGRTE X b, IR 5 LA et Cay AL
Cu. AR Fe W& BT, Z#dt Ca BFROZ RN BERR S 5 & 7 LIRES & &, A Cu. Fe EmAIRE
5 B SR A T R — E R P E G R A KGR IR KL Cu, Fe & &); Tt Mg 2 T/
s, ULEIRE A MR T LI e BB LI A Zn BUAE, Zn EICR— L34 b
= R AR TE B SR P
333. BAEVBARHE R EE CEC, FMR. FHENTT

th 14 AT, BEAE A HUIR TR, 3R 2 7 AR (CEC) S R b i, JH BT 200 kg/667m?
JEbEE SR IR N, 543% pH MARMERE 3, ZFHIEMAHXUIE: HE 15~18 "lH, i
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Figure 3. Changes of soil pH in different amounts of chelating organic fertilizer

E 3. EEBHNETEMAELE pH T

HHER FH R REVRZLE
60 - 52.24
46.14
2 50
£
8 40 -
2 28 o
§ 30 33.27 34.39
1 8978 27.48
10 T T T T 1
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== {GeAr RS

Figure 4. Changes of soil organic matter in different amounts of chelated organic fertilizer

E 4. ZEEAINETRERELIRBIRER

BHEAFRHELEENTE
2.42
2.5 ~ 229 2.34 2.32 I
2.3 ==
g
> 2.11
4?-1 2.16 217
B 19 g -
+ 1.93
171.88 1.89
1.5 : : : : ,
0 200 400 600 800 1000
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—o— AL H —m—i s

Figure 5. Changes of total nitrogen in different soils with chelating organic fertilizer
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Wi %

AHHEA R A ETIEA BRI E
200
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% 150126.4 —a
£
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ﬁ_ﬁ 50 ‘ ' 29.2 25.2
O T T T T T 1
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—o— {5l —m—il%)E

Figure 6. Changes of available phosphorus in different amounts of chelated organic fertilizer

E 6. ZEANERIEIRAELIREAUMETIL

A HUEA B 433 B AL &

300
241.1
¥ 250 -
B
£ 200 -
& 137
g 150 r -
1
H 100 | 1397 1535 1449 145.7 137.4
50 . . . . .
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Figure 7. Changes of available potassium in different amounts of chelated organic fertilizer

E 7. Z2EANEREREIRRYHRTL

T H e/ ke

HHEARE A2 caZr b E
— —
2.2 2.11
1;,7 1.16
200 400 600 800 1000
EHLEAH Eke/667m

—— IR ==

Figure 8. Variation of exchangeable calcium in different amounts of chelating organic fertilizer
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» 87/95 89.05
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Figure 9. Change of exchangeable magnesium in different amounts of chelated organic fertilizer

E 9. ESAINETRRELIRRMEZEN

HHEAR A& HEEMcuRibE
1.48 143
g
=
&
»
T
B
_H
0 200 400 600 800 1000
HHLIEHEke/66700

—o— XA —m—-iR)E

Figure 10. Effect of chelating organic fertilizer on available copper in different soil

10. ZEAANRETRAE REHAEK

—— IO H ==X )5

BHEA R A EES Hznd Ak B

1.10 1.03 1.05
2
o
5
&
T
B
+H

0.50 : : : : .
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FHLAEFH & kg/667m

Figure 11. Changes of available zinc in different amounts of chelated organic fertilizer
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—o— G E —w—iRSE

Figure 12. Effect of chelating organic fertilizer on available iron in different soil

E 12. ZEANERERAELRBMKREN

A HLEA [ & 23 mn R L E

—o—{5HT —m— %S

i
=
&
&
=
.H
30 - ; . . . .
0 200 400 600 800
BHUE A Ekeg/667m

1000

Figure 13. Changes of available manganese in different amounts of chelated organic fertilizer

13. ZEHINEFRHEDREANETN

BHHAEARFHE L E LR
18 17.59 17.59
17.33
7116
® 17.5
< 176
o
§ 165 4 16.80 15.98
8 16184 1631 1635
i‘%‘ 155 -
15 -
145 . . . . .
0 200 400 600 800
A U A /6670
—— AL H —l—-i0)E

Figure 14. Changes of cation exchange capacity in different amounts of chelated organic fertilizer
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Wi 4%

FHERE A &L 3E AL, F

£
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#
..H
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Figure 15. Changes of soil active aluminum in different amounts of chelating organic fertilizer

15. ZEFNETRREDREMREEL

HHUEA R 21384 3sio, 284k &l

2219

250
o 194
? 20015 5 1566 1658 164.2
g 150
T =
® 100 132.7
+H
50 T T T T T 1
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FEHAEH Ekg/667m’
—— I H ==

Figure 16. Changes of available silicon in different amounts of chelated organic fertilizer

16. ZEEANETRIAEIREHRET K

HHLEAFE BRI E
3.50 3.18 3.21
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Figure 17. Changes of silicon and aluminum content in soils with different amounts of chelating organic fertilizer
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Wi %

TEVEER AR R R R AR IR AU, AR AR IEEk% S CEC. pH BB HHR—5L,
TGP AE B s U I G B ] B B i IR R B REAR R AR, MR R T,
HFEH BRSO R RE. R Ex e, RigAE 8 ME, HEEETORE.
R EIES, IR R BRRE TGS BIRIHT & A B BT AR AR . AL
TR 5 S22 B, B R ZE IR 3 BN 20.0%- 41.7%, 8RB G IR R . iR AR L I
HFROLE 14~18).

34. ESAINEARAERNE M5, £2RSEIORNM

HE 19 F, BEAEHERN, 3 M4, S8ENSEF RS, HFEZNWELie, 5. 8
FEVEARIE, HESE2RHHIEMR, xR 09175, M. M. 2l RESEZ[14] [15]
[16] [171MRF S5 A M S, YRS . BEAEERS HUVE A2 W EVE T .

AHUEA R B gk 2 e

400.0 361.3
¥ 3500 324.2 —
% 300.02 270.7 262.5
& 2500
& 2000
o .
2 1500 2125 .
er: 100.016 2 185.2 176.0 182.0

50.0 - : : : . .

0 200 400 600 800 1000

AL Ekg/667m

—o— T~

Figure 18. Variation of siliceous iron in different soils with chelating organic fertilizer

E 18. BABNBTERELRERETN
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Figure 19. Changes of total calcium and total magnesium contents in radish with dif-
ferent amounts of chewing organic fertilizer
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4. g

1) B ARS8 By it AR A S Al 1L AR T S AE S IR A PR A R A P B S HUIE e
N EE, JEE BRI 10% 0 s SEREE 667 m® AT INEIL RS 150 JeLA . i#id Excel A
—JG R BRSO S R i FE N 891.9 ke/667m?, BY IS i 7 B A 3545 kg/66Tm’ s B HEG Ut RN 177.6
kg/667m*, B N RAELT RN 3188 keg/667m” . HhA RS bR AU S VEAR S35, r=0.9584. ZEAXTE K
PR A b IEA SR AR IR, iZ AR B 200 ke/667Tm’ AT RGE B, SR REF
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