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Table 1 Formula of mixed fertilizer solution g
fic LB DP, PC, DP, PC, DPs PCs DPg PCg DPy PCio
1:4 0.40 1.60 0.80 3.20 1.20 4.80 1.60 6.40 2.00 8.00
1:3 0.50 1.50 1.00 3.00 1.50 450 2.00 6.00 2.50 7.50
1:2 0.67 1.33 1.33 2.67 2.00 4.00 2.67 5.33 3.33 6.67
1:1 1.00 1.00 2.00 2.00 3.00 3.00 4.00 4.00 5.00 5.00
2:1 1.33 0.67 2.67 1.33 4.00 2.00 5.33 2.67 6.67 3.33
3:1 1.50 0.50 3.00 1.00 4.50 1.50 6.00 2.00 7.50 2.50
4:1 1.60 0.40 3.20 0.80 4.80 1.20 6.40 1.60 8.00 2.00

7 #h DP,. DPs. DPg. DPg 1 DP1o 43 il 78 & ISR Bk FE A 2.
DARA R B E N 2. 4. 6. 8 1 10 g/L WHEHAT IR & (@).
132 &3 RN <

RMAEREAL I Z A1, Jelisde T, k%
BET7KIEYE 2~3 K, BORBEME 1%, 5 B AR
W F R T TR TR AR, 8 T R K
WA LR T 1, Bl s B R T, K
SELCHETFRANPIRE T, FHREEEE, 70
BEHUANR] ot B R B VR A T ) FE T A AE S PRk
B, TR R A AR AR R 2R R, S
WA —E M), AT RAT Re i B B v S AR
K A 22 1 B0 B o e R, A e AE B
& S BRI — RV EIRE, AT EEENIZ
AR ZIRE NS RE . BN SR 3 K
72

4, 6. 8 fll 10 g/L W BFMRA —#MfiE (g); PCyp. PCsv PCe. PCg Al PCio

BRI 30 MR %GR 1 HEdE, &n
RIS, SRR EEESE R
1.3.3 R IB AL 22
i, FREEAIIE T2 RERNE, 15
BRI (ERPIYSN PR RS A DA
PRI T REAFEIRIRR T, B TAT 8
AeFRatiertd, R B X R T R — B AL
B, RARIIEE RIRZERATER . v TR AT REN
D NN WL A5 LA AR PR R R T4, A
SCH A AURB A RRCE IR I S AT AL 2,
AT NEIRZE, HINERER AT EE R DL ARER
ol AL P BRI T



SEAEJe S S PRSI0 N IR S B AN SR R 5 VR B

FEREANIN & A b, JRATAG 3 — A SR 4R ) Hiets 36 [
Xmoy(Xig), et n YRR E S BB AL m oy
FEAN I B AR B B R UE A AL BERAS BV A HE R

P, = —2u

’ Zinzlzij
U Py A AL BE 5 B, 3R R % 2H odle
e E; 1.

E. :_iz p, INP (j=12,---,m)" (2)
i Inn< i i

D)

(i=42,---,m)’

A Wk Py=0 B 1B, NN InPy=0. #RJ53K
H & AR P BCE R W

W =——F"—. (3

RHE WL 0<W<1, Tm W=l

VARSI e AL A RN B e 2R P 8B R

X =Wy, + W, X, ++++W, X, (j =1,2,--,m) . (4)
1.4 IREBEBESH

TEE AV ) R R RS2V S BRI oy L
FE T DARCELAE rv KR B BORF S0 76—
Zi— K2 1 R ROSOR SRR X 3 AN RS )
KA R MBI, i, BIBRAEIL R
BRI RSB HTIE, RE R IR A
VA RFRIRL FEE VAR PEE LA T i B AE 2 0 PR S B £ K
AN o IRAITRAI TR R — AN R GER AR T2 1y 2 B
R AL 77D, RO RSB T (GRA) 4
VT LR o 5 H R 0 K TR 25 Rt A [ S i [
FHAT KRBT, RN 2 1 G R R 1%
B[R 20 425 LA S R K
141 $ABARAIL

TEIRA SIS, T84 75 00 A ) 25 B s i
ATRRUEAL TR B, R PR AR T S5 75 80 P 5 4T S
SIS R AN [P b A L AN R e B
RIS AR 0 R AT, 9 T IR HE 2
() BRI, R BT SR PR A AL AL EE, DA sk
A HE 2 A TT EE o BRAR KR 205 B AR A b 72
J5i s BARPRACT [F— BB, &G T G A T
T AFEN—AFRAEAIE I Zo)(Zs)» T 4 T3
(820055 1, A% ST FH K R P I 0 08 FR 2 7E [0, 1]
Z I, ALY z=1.

X:.
n” (i=1,2,---,m;j=1,2,---,n)o (5)

115

Zij =

142 REXIKFE AR & RIKE

BARFREI S, 9 1 RO | AN RFR BRI 52
PrbrdE b itIn g R IC R, BHRMHN 6) i
HZH% Z 5N WETFH, WEEEdX (7)) HREKE
KIERE, fJEH (8) il el REGHF KK
HRRE o

Aij :‘Zil_zij ) (6)

e 2y BRSHEHI, 2,2 LLEAD
minmin A; + pmaxmaxA;
& =—— S , P
A + pmax m?x Ay
A pR N HRE, p€ (0,00, p/h, 53515
K. —MpHUEX A (0, 1), BARHUE I 5bR
T%%ﬁﬁﬁéo Lillp<0546 3 H?J‘7 %%Ugﬂ%ﬁ%y JET%L'EXEOSQ

rj=124j(i=1,2,---,m;j=2,3,---,n)o (8
m iz

REFEN r AR SHHS S LLBES IR
JE o K BRI RIBREE MR BINHRRY it T LU H ¢
AN B AR AR AR B .

2 1RAE

TR 250 3 AP IR (U3 IRFE S Adi{E &b
s QUM ALEE NP TS 70l ik id FH TR A IE
R R E pEC. JE T-EC. ECEUH rv-EC Z[H]
KAM R R REA U EILE NI fabr,
STV A TR IR prEC. IR ¥ T-EC. M Hb{E
rv-EC Z [H)5¢ R BRI TR G, R AV UR
BRI o iR T-HC A rv-EC IR R Hoc R AL,
2.1 WEREITFNIERR

TERRMLINER, AT EEfR UG g5 H
GEEE Z MR ZE R/, BIANIG TR it 22 &
RPN R A M AR SRS E BV . X
T 58 240 R BRI 1 I, 2 Y it 4R 0L & R R bR 2T
AL LA E 22K R VR PRI R bR Ak bR B 7
2.2 HH{ELLIE

N T BN R BB B B, B R AT ()4
GAREE, FIH 3 IRFESRAREAE T E &S] 31
eI, XFPUARER 5 B R AT AR E AL B, DAORIEREA
HOHE T A A RS L 3 YRR SR A ) S T S 3 1
IR WL SCHR[23]
2.3 1REIE

XA AL RS 15 30 1 — RAVE B, T 20
PRER TG, MEE KA, DILARE R
FER, h max[RP]EFR A o 0 0 R B AL . 43591
XPVRA AR EC- i B B o B BE . WS T-EC 8%

73




FEWEHEK 23R http://ww.ggpsxb.com

MR BCHE rv-EC BUs BUE AT B AL

I AU A B I 1 R B R4 B e B TR VR

HIRE o EC BRI HE T-EC BB, ALl

{8 rv-EC REUE R TRG, LM & RN UPAN 48R,
DR A 4. SALAMBR AR F% (EC).

T BCEE v N E AR, R o N AR ST

PR

3 BRSNS

3.1 BRBSEZMER SR

—EJREIREZM T, BT MECLUE rv XA
W SRR LA 2. W 2 AT LR, TRA IR
WS 2B IR o B KT A, RE T
XPRA B 2 L Re B (REEA, WS
REE T T 1T s K 7R &R pe v 0.6%,
BCbbfE rv 91 01, R T R~ 20~45 CHf, SR

3700

3600 | -
~ 3500 | a1
E 3400 ¢ :gi
g 3300 ¢ —e— 11
S 5200 ¢ 12
D 3100 | 13

3000 | L4

2900

18 22 26 30 34 38 42 46
W/ C
(@) pr0.2%

10100
9800 |
9500 |
o | o

8900
8600
8300 |
8000 I
7700

EC /(uS-cm't)

18 22 26 30 34 38 42 46
wEIC
© pr0.6%

8592.96~9 266.81 pS/cm 2 (Al A K. B T #H[H
i, BAERI RS RMEERUE rv BRI .
TEREIREE pry 1.0%, #3E T N 25 C, BLtufE rv
N1 A~4 1, W S % EC 1E 15 034.51~
12 291.95 uS/em 2 [AZ# k) -

AR FIR BV WIEE T BC G rv DL R
JEE por S VAT FEL T SRS R A e, R B8 3 AT A
Tt tr. KRS A EC /ENKAS &, JREWRE
o TE T FCHCAE rv S RENEAR R, S5EEH,
TRAVEIN EC 5 pe B3 1IEM % (P<0.01), %
T RECN 0.98; IRAWHRIT EC AR T BIFH A
B3 (P>0.05), MM REAN N 0.053, UiHEE T
SHE AW EC FIsZmi/N; IRA W EC FIfCLEL
fH rv BIAHCHEE B2 (0.01<P<0.05), XM REL
N-0.15, ULEARCELAE rv SHESVETRT EC A — &N
. HIEsTE RS 2 FiRg R —E
6900
6700
6500 F
6300
6100 F
5900 F

5700
5500

EC /(uS-cm'?)

18 22 26 30 34 38 42 46
WEIC
(b) pe0.4%
16000
15500 |
15000 |
14500 |
14000 |
13500 |
13000 |
12500 |
12000

EC /(uS-cm?)

18 22 26 30 34 38 42 46
iR C
) p=1.0%

B2 AERERETRBLRARRBE-EC £ 4

Fig.2 Temperature-EC value relationship under different concentration mixed solution and proportions

014

012 Jo IR
010 | HN\\X\’ ~— 2g/L
4g/L

0.08

006 L 6g/L

004 | 8g/L
—x— 10g/L

002 | ——— 4777—0————0——+ —

IR EE /(mol L1)

%

)

LY

1: 41: 31: 21:12:13:14:1
[LHERI:N

B3 RRKERABREIL5HRERE R F
Fig.3 The relationship between the ratio of mixed solutions of

different concentrations and the Substance concentration

74

32 AR SELME RN IMIZE 7
NT B 3 ANBEXHE SRS HEE IR,
FETIKAOKBE DT (GRA) VERE KRB LR . 45
R, IBEHEHRHESE EC S5RER~E . WHE T,
BeLLAE rv K 0GR 2305 318 0.892 5. 0.633 9.
0.601 2, RIIVEA REVK FE 5 2 5 e [ 35 (1) s A AR B D ol
BRI o > T>HCHEE rve
3.3 RARBRERESRE. BbE, BSXZ[EM
FRE T-EC. FimKE pEC. FLLLfH rv-EC
R4 HILE Origin2019 AHHH(T 3 WRFEZIH(EA 3



SEAEJe S S PRSI0 N IR S B AN SR R 5 VR B

R B FEARAERAE, o SEhnfs 2R SR o i E T-
Hic LUAE rv-EC 0 2H HH IR 465 1 210 4435 9 3 978 4,
LK 4 FIE 5. B 4. B 5 WRIHZE 1 228 FIEE
9 Z 1 =4 i 2 5 N AB VT R FE pr=2. 3. 4. 5.
6. 7+ 8. 9. 10 g/L B R & VIR T-TE LB rv-EC
=t T

3 0 X7 AR Ak B K 2 T /s — e P
REEIUREIRE pr EC R AWML, HE T-EC KR
2k BCEAE rv-EC KRR HITIME, AR

(R®) B AABNE NSRS, e B A 26400 & 6

R, kLR NE 2.

% 2 PREREp-EC. iwE T-EC. MHH

rv-EC ZIA] iy e ft bk o Z AT LA iR &V MUt
BIRE o E T-HCHAA rv-EC Z IR R R
(X (9, [k, FT &%, UNEIE
(R®) MTMFhR, ik et i 2 0 R BOBERY,
S5 R 3,
2 RIEBEMES BB LB IFRLERK
Table 2 Optimal curve fitting function type screening result

AR B AR R?
EC—px y=ax’+bx+c 1
T-EC y=ax’+bx+c >0.99
rv-EC y=ax“+hx>+oxP+dx-+e >0.999

B4 3RMHFAHEMEEHIEHR
Fig.4 Data effect diagram after cubic spline interpolation

B 5 3k BHABIGMBHR
Fig.5 Data effect diagram after cubic B-spline interpolation

y =ax," +bx.’ +ox’ +dx,” +ex,? + fx +gx, +hx, +i--(i)

y = ax,’ +bx’ +ox’ +dx,” +ex,t + XX, + gxX, + XX +iX, + jX, +kxg +1--(ii)
y =ax," + x> +ox” +dx,” +ex,2 + XX, + gX X, + XX, +iX XX, + JX KX, + X, +m--- (i)

A :xg N ECs xo NIRFE; xo NELHE; y AR
W

M 3 w51 R (9-iD) REIRIF LA TR AT
JR KR o1 T-BC LAl rv-EC Z I R EE R,
WA RP#OKT 0.999. [FF, it 3 Yok &4l
55 3 R B FEAARERIN T BB LA L RE, 3 K
B FEAIEME B4 T 3 AR IR EAIRCR . Rk, 7Em
TRE . SRS R EIRE o T-HCEE
i rv-EC Z AR R UET, EA 3 K B FE4&HE
EHFE, FHm R B (9 HHTRAS,
AR (100, REEARIAILEILE Y 0. 999 2.

(9

k3 ZAHFAA L s
Table 3 Multivariate function model screening results table

K ERlius PEE ik

(9-) / A I

EVeE e (9-iD) 0.998 88
(9-iii) / A I
9-D / &R

3 VRBE AR E B (9-iD) 0.998 98
(9-iii) / L& R
(9-) / LA R

SVXBF% (9-i) 0.999 20
LA (9-iii) / LA R

y=3.411 51x10°x,* +2.223 45x10°x,* +8.297 93x10 2% —2.460 37x107x,2~3.078 71x10*x2 -

2.498 46x107°x,X, +5.028 96x10° X X, —7.263 97 x107 X, X, +6.186 21x107" x, +1.995 55x10°x, +

6.390 82x10™* x, —6.087 66x10™*

(100

75



FEWEHEK 23R http://ww.ggpsxb.com

A xg NEC: X NIRE T; xs NBCEUAE rvs y N
IR pro
3.4 RIGARBYLIE

N T B IE B USRS B, R SCTIR T VR T
il — FRHUAN[F] 5T S P AN [B] E LU AR R VR -5 T 4y

N ECAN TR BE T TR A5 VA L H S R A B 45 SRR
W1, 383 3 X B FE I {E A F4 2 (Y BR B A f KR

N 6.35%, THIRZEN 2.47%, VRZELESZERN
VEYE R, T R SE R
4 ¥ ig
FRAE FAR T EE1E, TR B I8 2 IR T
HL AL BT AE, DRI, NS il & 71 3l
DL T B 0 R R 2 A i ) 5 R RE S = A
mige), [N, S R R S R B T A B
FhhE I RN KO, ARGk U — 4. &
ARG B S R 2 AR R IR o IR T A
tmawm%moMm@ﬁm%%i%%mﬁmﬂm
MK, X ONIRE T, R HPO,” . KP4
EEWN, EFASMESEST S, WRNEES
BEAR, 57 0O B s 3im, IR b o - [ % e /R F = 2B
{0 BELIE 1 FH 2 B 0 B o 8 S v FL B R ) 5
ik K2y
_Glz|uF
"~ 1000
X CONETFIPIREIREE (mol/L); Zi B4
Rl Uy AR, Ron&EFE—E R,
MEAERE S 1 vim BT REE (mY (sv)); F
ERI L. WX (D) wEn, EEA R, RAER
W R TR SR DT Rk S, RAh,
F e SEE FE RIS s R E RN, Fitk, EEF
R R IR A . SR SR T R T
ARG K IR GV L S R B A L LB rv 3R
TR/, 3K 32 B TR TR A I VR T 5 e 5 R S
TP R B AT O o VA VTR TR IR S s 2393
2. 4. 6. 8. 10 g/L Bf, BEEEEAECAE rv 3
K, —HHERFSETFHESBAD (B 3, FE
BEBRTKET (HPOS) Fif b bl 2 tin. &
TR, RS T RIS S R R 0, PR e
SARBEE LA rv (3 KT PR .
BTk, PRAlAR SRR ) H T B T A A A TR A
R EIRE, FSIERGEE RS AR E S 547
HEIE, B HIWEL.

nl{é
L RE . SAMRSERN R SEESE

(11)

76

JREEIR LR T R R, B T AL AR R T ek

HLNE A BT O, TR S IR L RE A e
BEAEH
2) TRAIUHL T AR R R AR RE N o R

J pe> i FE T>HC AR rvs
3) T IR 8. SRS AR S
K EC, WE T, BLWE v NEZE, REREsHN
DRI A 5 1 Vhe 2 PSR R 58 T e B 2 o I~ 35 i 22
N 2.47%, TESCVFIEEA .

SR

[11 SRR, X224 AKIE—AABORIMI. bt srERL R, 2012,
ZHANG Chenglin, DENG Lansheng. Water and fertilizer integration
technology [M]. Beijing: China Agricultural Press, 2012.

[21  TkEA, B, B, 55 ARG AKIC — AR B B S IR 0]
7K HERE, 2018(4): 46-49.

ZHANG Zhiyang, LI Hong, CHEN Chao, et al. Design and experiment
of Dissolved and mixed water fertilizer integrated device[J]. Water
Saving Irrigation, 2018 (4): 46-49.

[81  #hnas, (i, Dae, S5 BT S AR MR R AR LA T (B

TS5 SEI[]. 2eklRRE, 2014, 42(12):3 465-3 467, 3 470.
LI Jianian, NI Huina, MA Yan, et al. Design and implement of an
on-line detector for fertilizer solution concentration based on
conductivity electrode[J]. Anhui Agricultural Sciences, 2014, 42(12):
3465-3 467, 3 470.

[41 W, BK, AR, S5 SIS E T RRA oA AR v

RIS 7L [I]. BEAELS SR, 2005, 20(4): 15-17.
DAI Jianjun, FAN Xiaolin, LIANG Youliang, et al. Study on calibration
of standard regression curve of fertilizer solution concentration by
conductivity method[J]. Phosphate & Compound Fertilizer, 2005, 20 (4):
15-17.

[B] DT, skakmE, B, & O R R SR A R

Wit 5k []. &8 50 RS, 2018, 37(3): 91-94.
MA Zeyu, ZhANG Jiankuo, LI Jianian, et al. Design and experiment of
concentric  cylindrical ~capacitive sensor for liquid fertilizer
concentration[J]. Transducer and Microsystem Technologies, 2018, 37
(3): 91-94.

[6] BN, FECER, F, S AEPE TR A S AR IR ST R G i
iH[I]. BEReE S5 AR S, 2016, 35(12): 92-95.

FAN Li, YIN Wenging, WANG Chuan, et al. Design of crop nutrient
solution conductivity sensor and its measurement system[J]. Transducer
and Microsystem Technologies, 2016, 35(12): 92-95.

[71 DR, mSu, FMERK, &5 R SMTHE R P P E
BlZERAR K224, 2000, 30(3): 351-355.

QIU Xuefeng, XUE Meisheng, SUN Demin, et al. The on-line



GEAE e S N SIS P E R S A SR

N e

8]

[

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Measurement and estimation of the nutrive medium ingredient[J].
Journal of University of Science and Technology of China, 2000, 30 (3):
351-355.

BN, FaHE, BAR, 5 ERE SRR LR N2 B[]
Ak TFE 244, 2015, 31(5): 139-145.

LI Jianian, LI Yunging, YANG Qiliang, et al. Development of real-time
detecting device for nitrogen concentration of liquid fertilizer[J].
Transactions of the Chinese Society of Agricultural Engineering, 2015,
31(5): 139-145.

ZRIRI, IMER, Tk, B L HERE SRR R R &) Kk
TFE244R, 2003, 19(4): 264-266.

QIN Linlin, SUN Demin, WANG Yong, et al. Control system of
circulating nutrient solution system in soilless culture[J]. Transactions
of the Chinese Society of Agricultural Engineering, 2003, 19(4):
264-266.

EK, FEE, IMERL S REEFFRIEEN RS
IR S R[] Al T
WANG Yong, SI Wei, SUN Demin, et al. Modeling and measurement of

BT RR AR
24, 2003, 19(4): 230-233.

lon-selective electrode of nutrient solution measuring system in
greenhouse[J]. Transactions of the Chinese Society of Agricultural
Engineering, 2003, 19(4): 230-233.

GIELING T H, CORVER F J M, JANSSEN H J J, et al. Hydrion-line,
towards a closed system for water and nutrients: Feedback control of
water and nutrients in the drain[J]. Acta Horticulturae, 2005(691):
259-266.
TAVIDI A, AZADEH A, SABERI M, et al. An integrated
simulated-based fuzzy regression algorithm and time series for energy
consumption estimation with non-stationary data and case
studies[C]//IEEE International Conference on Digital Ecosystems &
Technologies. IEEE, 2009.

WANG Z H, ZHAN W. Dynamic engineering multi-criteria decision
making model optimized by entropy weight for evaluating bid[J].
Systems Engineering Procedia, 2012, 5: 49-54.

FRANKE, BERR5E, ARG JETHBGER WSNs PEREIR bR B Y3k
FE[] AR RS SRS, 2013, 32(10): 44-47.

CHENG Xiaohui, LIANG Qiliang, HE Junquan. Method for weight
decision of WSNs performance index based on entropy weight method[J].
Transducer and Microsystem Technologies, 2013, 32(10): 44-47.

WAL, ELEH, BRI, 45 T AHP-IBGERARML T KBRS
&R I]. RPUIJE, 2019, 41(12): 58-63.

GAO lJinhua, GAO Xiaoshan, LIAN Jining, et al.

H> I

Comprehensive
benefit evaluation of agricultural water saving technology based on
AHP-entropy weight method[J]. Journal of Agricultural Mechanization
Research, 2019, 41(12): 58-63.

ASLAN N, SHAHRIVAR A A, ABDOLLAHI H. Multi-objective

optimization of some process parameters of a lab-scale thickener using

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

grey relational analysis[J]. Separation and Purification Technology,
2012, 90: 189-195.

LIN J, LIN C. The use of the orthogonal array with grey relational
analysis to optimize the electrical discharge machining process with
multiple performance characteristics[J]. International Journal of
Machine Tools & Manufacture, 2002, 42(2): 237-244.

FUNG C. Manufacturing process optimization for wear property of
fiber-reinforced polybutylene terephthalate composites with grey
relational analysis[J]. Wear, 2003, 254(3): 298-306.

CAYDAS U, HASCALIK A. Use of the grey relational analysis to
determine optimum laser cutting parameters with multi-performance
characteristics[J]. Optics and Laser Technology, 2008, 40(7): 987-994.
JOHN H M. Handbook of Biological Statistics[M]. Maryland: Sparky
House Publishing Baltimore, 2008:173.

SIEEE. BuRA R BT AL S R 0], WRL Tl oR2244), 2003,
31(5): 586-590.

X1 Shengfeng. The research and application of program fitting data[J].
Journal of Zhejiang University of Technology, 2003, 31(5): 586-590.
GE M S, WU P T, ZHU D L, et al. Application of different curve
interpolation and fitting methods in water distribution calculation of
mobile sprinkler machine[J]. Biosystems Engineering, 2018, 174:
316-328.

SRR, W, SLPRTE. LT TR 0 R P R AR B ek
MEBTTE[]. A& EARR, 2018, 31(8): 1 169-1 175.

WU Lijie, JIANG Zzhidi, WU Zhengian. High precision measurement
method of ultrasonic liquid concentration based on surface fitting[J].
Chinese Journal of Sensors and Actuators, 2018, 31(8): 1 169-1 175.
F T CRBOCRRI MR A R B HUEL S E[D]. b5t
JEEThRAL R, 2012.

WANG Dian. Measurement of working environment of combined forest
harvester based on two-dimensional laser scanning [D]. Beijing: Beijing
Forestry University, 2012.

FEE, WRY, Tk, & BRETAMNBER MRS
FAHRPEP] BEILSEL, 2010, 25(1): 18-19, 22,

bR lUR N
LI Guoxia, TU Lingfei, WANG Xinlong, et al. Determination on
electric conductivity of dipotassium hydrogen phosphate and potassium
phosphate mixed solution[J]. Phosphate & Compound Fertilizer, 2010,
25(1): 18-19, 22.

TRARKR, B, WD, S5 FRORTL ELR SO RS R
[J]. R B €42 8 2441, 2011, 21(4): 927-931.

ZHANG Rongfa, LIAO Aidi, ZHANG Shufang, et al. Influence of
environmentally friendly electrolytes on solution conductivity[J]. The
Chinese Journal of Nonferrous Metals, 2011, 21(4): 927-931.

RYDING M J, ANDERSSON P U, ZATULA A S, et al. Proton mobility
in water clusters[J]. European Journal of Mass Spectrometry, 2012,

18(2): 215-222.

77



FEWEHEK 23R http://ww.ggpsxb.com

Electrical Conductivity Method for Measuring Concentrations of Diammonium
Hydrogen Phosphate and Potassium Chloride in Their Mixed Solution

WU Menglong"?* NIU Wenguan® %3 **, WEN Shenglin™ #*, HE Zili*?*, LI Xuekai***
(1.Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas, Ministry of Education, Northwest A&F
University, Yangling 712100, China; 2. College of Water Resources and Architectural Engineering, Northwest A&F University,
Yangling 712100, China; 3. Institute of Soil and Water Conservation, CAS&MWR, Yangling 712100, China;
4. Institute of Water-saving Agriculture in Arid Areas of China, Northwest A & F University, Yangling 712100, China)

Abstract: [Background] Integrating fertilization and irrigation is a potential agricultural management technology
and its success depends on accurately real-time monitoring the change in fertilizers concentration. The existing
electric conductivity (EC) method is only able to detect concentration of single fertilizer, and developing simple and
cheap device to accurately real-time monitor concentration of mixed fertilizers solution is hence needed. [ Objective]
The purpose of this paper is to study the feasibility and accuracy of an electric conductivity method to real-time
monitor the concentrations of diammonium hydrogen phosphate and potassium chloride at in their mixed solution.
[ Method] We first measured the EC of the mixture of diammonium phosphate and potassium chloride at different
concentrations ranging from 2 g/L to 10 g/L and different temperatures ranging from 20 ‘C to 45 °C, and then
analyzed the change in EC with temperature, concentration and ratios of the two fertilizers using the grey correlation
analysis (GRA). [Result] The EC of the mixed solution increased with its concentration and temperature and
decreased as the ratio (n) of diammonium hydrogen phosphate to potassium chloride increased. It was also found
that the factors affecting the EC of the mixed solution was ranked in the descending order of concentration >
temperature > n. Based on goodness of the fitting, the evaluation index of the GRA was compared with the measured
data after cubic spline interpolation and cubic B-spline interpolation, from which we obtained pairwise models for
concentration-EC, temperature-EC and n-EC relationships, respectively. These enabled us to derive a model to
predict the concentration of each fertilizer in their mixed solution based on EC, temperature, and the ratio n.
[ Conclusion] Testing against measured data showed that the model accuracy was 97.53%, meeting the requirement
in practical application. The method can thus be used for real-time monitoring concentration of mixed fertilizers
solution in integrated irrigation and fertilization.
Key words: mixed fertilizers; electrical conductivity; concentration measurement; grey correlation model
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