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An review for nitrate quick test on nitrogen nutrition diagnosis
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Abstract This paper is to review nitrate quick diagnosis methods. There are two nitrate quick diagnosis techniques of
ion selective electrode and nitrite test paper. Both methods are different in their theory, accuracy, current problems,
accuracy and interference factors. It is difficult for both to reduce the interference. In particular, the ion selective
electrode is readily influenced compared with the nitrate test strips. The accuracy and stability of ion selective electrode

are thus lower. It is analyzed for the potential of practical application of these methods. Some recommendations are

given in future work such as sampling,interference reduction, specific diagnosis system and and cost reduction.
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Fig. 1 Compact NO3 meter (the left picture) and its sample room on the head (The right picture)
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Table 1 Summary of selective electrode method
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Fig. 2 Nitrate test strip and reflectometer

2.2 WEBRERKENABESHT
2.2.1 AR ERA-WEFE

F 0 S 5 A 0 N DLOAR A L R H AR
s R R0 4 R A 5 e 2 X A T T R R
JEMY . Bischoff 485" 3 it ) 4 A B3 352 B A, SR 45 8 4k
TOOAH G 3 A G 25 R B R I A AR — 3K
P, Jain SRR L 19 G0 3L 1 7 M S5 56 == Al
FH E R X6 [R) — T AR P i 1) NO e B2 A6 0 45
RARFE TH Y m R E M. M Waters %5 (1 f
FERW G 1 bR T E R AR NO; Wk B 45
5B R T 2 R A Ll R e L

A 28 (R LR 1. 29 MR R B r=
0.85), M Waters Z=HU i IG AT &0, Lo F £ RA
0. 10, 25, 50, 100,250 F1 500 mg/L %} [ i &
M 2% 8 A0 T AR SR B €5 2 1) B 0 A A
B ORI R B . IR OUF | A —FE A
Ii) H 52 2 ) 40 22 S R i bt R ek S B i
Fa R, e TR E kil
2.2.2  FEBR KA RAHALE

IR S 7 ik 2% B €8, o ] AT R AR A3 A O
HLAT R K = 40 BT A B . Waters 265 (1 BF 5% 36
HH A8 P B SRS 5 5 7K R i 5 L85 SR ) B8 1 €8 3 3



86 O R R R

2013 4 25 18 %

SRR P A ARG ) — BohE G 3 Ze R 0. 98,
MR FRE r=0.996) . T LR ) ¥ WAL i A D 4 X
LR 56, Hochmuth™* #F 58 645 7 7% i L 85 R
PR T AGSE S R R VY N A Z R /EY) 10 4F (g it
W NO; e BE B0 L 25 S R I 7 P i 12 6 i 4K
S A 2 A Bk = T HACH A 3 b 430
AR HZRZELE 50~100 mg/L Z[A], FF Ik N 1E
T KR I _E AN 25 6 45 SR 7 A SR W s . [
PIAIF 5 Hr o 2 3k 2 260 00 1 il 1 &k it 4K I S0k
Xof K R S TEWRORE AT NO; WM E I 5
DRI RE R R VR | NN R AP W s B S N L KT <
TR ER IR - BN EE S 2 Fh a8 % ML T sk 23
TR — B AR O R B B r=0. 93
r=0.86; 5k 22 FUUFE LN E - BRI RE R
W P TR IR AR i AR S A S B i

SAHTIER NO; e Bl 25 3, 25 R R WP & B
A AR S A 2 RO 0. 945 1 T ¥ &Y
il R AR 4% - B SRS X B S A 20 N Oy e B i 47
WIS L s ik Lo, 25 R WL i A
A — B0 (RO R EGEH) 0. 98 DL 1) s £
FUD S B AT 0 0 B K R ST NO;
M BFFE 25 R FW . NO; ¥R 1. 0~50. 0 mg/L
R I A S S 4335 0 00 A A b R R R L T R A
92. 8% ~107. 9% I (14 FH 6T A oAl 25 4 2. 4 06 ~
4.6 %0, AR 5 B o (B (9 266 X 152 25 48 1020 LA F HL
L 2 5 TR kR T 4 R S R R M A O

r=0.999), LR gs R LW T A
fn NO; AR, i B2 £k 3 48 S S A0k 5 — s HoAtb
J5 15 1 DN 5 45 A A A — BobE 30 B I A
SR B IR AR M AR S IR BIC A A THBORE Y NO;

®2 WHBRHRK-RHUGERARDE

Table 2 Summary of nitrate test strip method
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Table 3 comparison of several rapid nitrate test methods

I K B2

Wik A TR i FH 45358, ik
Measurement
Method Cost Manipuility Suitable application field Remarks
accuracy
B PR {5 ik B MMAREFREW AEK AT TISAB
ST W K 3 A S ) Dy 5 Chn=5 2 oK D
IR e A e SN ik i W% M AR E RS W AR A5 B
FAIRT] 25 K T 45
il 12 R AR S A i =1 W% A7 i B i R A 38 A s WhZBL R RERE

4 B 2

B B o il 1R 6 PR T 2 T B R K F- A g
BRI T B B i E R AR R R B SR LELR
it HEAS HEAL 2 e e BRACAR MY - T H 2 Bt A< b
T AR R A AR i B A SR BESR . AR SLER IR
UL - 55 DA R £ DR 12 W B AR B HE T B 7 2
MELR J5 W 4R SE BEAT IR AR 5T
4.1 MRIEWEVHERBEEIENIERLEAR

H T 2 TR AR AR PN R — b B A R 2 B
2 T A S A A o i A T J) R A 0 e BBURRE 119
AL LIS T R MR il (19 PR A7 Ak B 55 R AR 2=
X 45 R A BRI . FEAS SO AT B BIF 5T 4
RAFTE—E 22 5% - AT E 55 HORE SR il b 21 D7 504 )
A5 BLE GE— DA 0 R fh DURE 1 7 FAE fh Ak 22
7 A AT i R PR 2 W B AR BIF 52 114 2 il ]
S B BURE S AR R L) B A R4 . %A —
YEY - BF TR 27 L L g 6 52 T A HORE 5 50, oA
BB X
4.2 HHEREMTRER

it TR i DR 32 W 52 AR 2y X 7K R 25 JCHILARE i 119

N0 A JE TG A o 7 15 AR 0 3 JRORE A RS SN A2
RGN ETIHHEEARZ . A SR 8 i T 308
EROLEERVIR7/)5 00 i A e 7 D o/ R W&
P ZON il R #h AR RO G 8 T AR R A T 2
LAY o AL THIRORE i T 0 R B s iR R BLAE . A
VRS AR AR T R 22 AR K. H Ak
Z )T WA R T YU BR O ik A B AR T
THER EBEATIRAMIGE . A XA YRR i 80 A7 AE 1Y
R e o VNS P I P2 (1B o) S R ) R = K A A R
B3 IR R A 2807 1 T R A R R A I AR
P HER P o R R DR 2 T BOR U SR )

S KB
4.3 FFREBE XM AR ER B IR 12 WK R L
AR

AR A TR 1932 W H A - i TR £ DR 33812 IR 52 AR mT
B AR AL 7 B AN A AR B B I VB TR AR R
W1 AR R AR R SRR B IR KR B o ) TR S
R Jn 22 RSREA b i R R A A . A
G132 18 H 64 A [7132 W VR 4 LA BOAS RIS I 4R 32
WRKESL A 257 WRBA R ERS BT
s FHAWRAS W 05 52 . 3k LA H TR AT 5080 12 I KL



%5 3 3]

FREAF il AR R Pd 12 I HORAE SR E IR T R B B 20 A 89

Yo JTJRAT N REE VR 5 52 12 18T H A I A IR £ R
2 W R B ATE 5 1 R R A B2 W R S AR E
JERBARGE 0 SR s 22 2 8% . AR R PR 2 W
{14 5 A BURE 852 L FBORE A 8] £7F 5 » 21032 W B0l 5 A A
R E IR AR5 . LA R T AR OGP T 1
H A RO A BT 5 o ST R A B B X 1 A TR
TR 2 W AR AR L HE Bl A R £ P 2 W BOR B9
).
4.4 BEMFWEERZEH

T3 I SRR S 7 A I T R I
K GERBAG I AR 2 B9 A0 B 5 B N0 ASC 4% [ 7
G2 AR S A e AR S 00 3 8 AR 577 it 114 22
FERAS » AN W4 R TR DR A2 W B R 119 B2 FH Y T
I RSB R R PR 2 BT BOR () )

2 % X #

[1] KRBT, WO - ok T L 45, v [ 32 S 20 W M AR ) 25 B
WREHERED]. £ H%.2008,45(9) :915-924

(2] HRARdL. B R, 20 i 4. A 25 AU I B 0 AR AT 5
HEJRLT]. [ e 2258 4, 2010, 6(11) : 200-205

(3] BRESE, 5k A8, XA 55 07 SRAR A6t IE BUR L 1) 8 5 % 5. LT 0. B
A B, 2008,45(1) :147-150

(4] EF BBV, HAE 45, B0 50 v 51 4t DR A6 it IE BLAR 2o
0] PR XAF5E.2005,22(2) :264-269

[5] SRARGE AEIRIE , EWAE 5. E LAY R B IR S
A L) ). L) 250 41 . 2007, 24(6) :687-694

[6]  FF BRHT kAR, 55, 7 ] 7K AL 1 6] 3 S R 4k R AR
SRS AR BE R R L) ], 4l BREE R H, 2001, 20(5) : 326~
328

(7] BEFIZL. 2 Do, & DA & fEY K o Fl A 2 6% 12 Wi i 5t i
JRl)]. i a4 ,2003,7(1) . 73-79

[8] MRk, # B ARAKIE. AR E IR W7 ik iy i BUR B 32
LI] A 7 R 24 A AR, 2003, 7(1) : 80-83

[9] Prasad M, Spiers T M. A rapid nitrate sap test for outdoor
tomatoes[ J]. Sci Hortic-Amsterdam,1985,25:211-215

[10] Amimg. RAZXAREFLHHEAREKROIIRID]. KF . HHk
£l K, 2006

[11] Z ok, KA n, Earmt, 45, RUI KT 2% 3 0 i 47 1 R 46 & i & H:
PR LT ] LRCR £, 2009,15(11) ;111,240

[12] Papastylianou I, Puckridge D W. Stem nitrate nitrogen and
yield of wheat in a parmanent rotation experiment[ J]. Aust J
Agr Resour Ec,1983,34:599-606

[13] BEFILL . A7 bR B 5 3 Al TR A ) J 6 F 58 3 e [T 1. VL oR Akl
Bh24,2007,4.222-226

[14] Sophie E Parks, Donald E Irving, Paul J Milham. A critical
evaluation of on-farm rapid tests for measuring nitrate in leafy

vegetablest[ J]. Sci Hortic-Amsterdam,2012,134:1-6

(157 Kk, 2= a MR HaAE . 5. K N &8 7 Pk 12 Wik ofi it e
F AR IELT]. P94 24, 2008, 21(2) 1 402-407

L1670 fa M, ok B, 2R A0 T L 56 5 S A 8 208 3712 W7 Bl e e 77
WrgE )] E 4B ,2002,35(12) 1 1500-1505

(171 EZrny, 5500, B3k, 5. J 50 i AR E IR 12 W48 b5 1 9) 25
F (1], E AR AE.2009,7:11-13

(18] WiHald, 8 =ik, e . 5. 3 K 1 38 1 ) B0 %8 77 ekl 12
Kl R FET ], b £35S k. 2007,6:61-63

L19] ¥ W52, it 80 %0 i T % 5ol 77 23 W W 4 I8 B 7™ ik il J5E 1) 5% )
[D]. 5 A5 Bl e, 2009

[20] VE@ QL BRHUED ME 2, 5. bl il 5538 v i R 4k 19 Oy vk
WFELT . Hol Ol B4, 2004,5:39-41

[21] TT B BEM . BGR. . ARER KB ARERBE R Z/ED
BRI BURLT ] TR AL B2 . 2011,39(6) : 322-324

(227 JROGKE. 253 5 AR 43 BT 7 26 4y 5 24 36 vb g 1o T LT . i IR
Ko Ze & 2002, 20 KR 1)) £ 29-32

(23] 22 Iy, &5 F e HE B Al I e 2L ) rb Al R 36 & & 7 TR I B
L] PG £ dh Tk, 2005(4) : 43-44

[24] ERIF, H 30 B T 26 5 i iR 12 T K 1 0 8 o 1) 7 1R 3 R
(7. FR BSR4 BF5E . 1989, 2(1) : 38-43

[25] Hartz T K,Smith R F,Lestrange M,et al. On-farm monitoring
of soil and crop nitrogen status by nitrate-selective electrode
[J]. Commun Soil Sci Plan,1993,24:2607-2615

[26] Westcott M P, Cash S D, Jacobsen J S,et al. Sap analysis for
diagnosis of nitrate accumulation in cereal forages[]]. Commun
Soil Sci Plan,1998,29:1355-1363

(27 XUZRM BTaE 2 BERITE . B3 b il R AR A /e 3 R . £
Fl2,2001,22(7) :65-67

[28] Rosen C J, Errebhi M, Wang W S. Testing petiole sap for
nitrate and potassium:; A comparison of several analytical
procedures[ ] ]. Hortscience,1996,31:1173-1176

[29] Ott-Borrelli K A, Koenig R T, Miles C A. A comparison of
rapid potentiometric and colormetric methods for measuring
tissue nitrate concentrations in leafy green vegetables []].
Horttechnology,2009,19:439-444

[30] Milham P J, Awad A S,Paull R E, et al. Analysis of plants,
soils and waters for nitrate by using an ion-selective electrode
[JJ. Analyst,1970,95.:751-757

[31] Jackson R K. Avoiding interferences and problems in the
determination of nitrate-comparison of 2 methods-Orion
specific ion electrode and the cadmium column[]J]. Commun
Soil Sci Plan,1980,11.:127-134

[32] 57 2. % 22 v il 25 00 Iy v T il /R 6 ¥ U 3% A0 19 BF 5%
[D]. K& 3 MR K. 2005

[33] Okazaki K, Oka N, Shinano T, et al. Differences in the
metabolite profiles of spinach (Spinacia oleracea 1.) leaf in
different concentrations of nitrate in the culture solution[ ] ].
Plant Cell Physiol,2008,49.:170-177

[34] BEmH. &5 FRefert m il B e KB R al) ] FEA
Ft T4 ,1999,15(3) : 220

[35] B PR, P, P R B8 7 3% o B 06 DU s K R PP i R B LT .



90

O R R R

2013 4 25 18 %

[36]

[37]

[38]

[39]

[40]

[41]

[42]

ML T.,2010,39(10):1597-1598

Liu L X, Shelp B J. Impact of chloride on nitrate absorption and
accumulation by broccoli ( Brassica oleracea var italica) []].
Plant Sci,1996,76.367-377

RIEAE G AT AT ULV, 55 VR 1 T P I 2 3 P Y A
T2 R R e (T . b I T AR R 36 A% 3R, 2005, 15 (12)
1444-1446

VIR ORI o L S5 R TSR S - SO T 125 D Il 7 %
SRR R o LT b A, 2001,140:9-10

Bischoff M, Hiar A M, Turco R F. Evaluation of nitrate
analysis using test strips: Comparison with two analytical
laboratory methods[J]. Commun Soil Sci Plan, 1996,7;2765-
2774

Jain A V,Ross P F,Carlson M P. Screen nitrate in forages with
a test strip: Collaborative study[J]. ] AOAC Int,1999,82:9-15
Waters L. C,Counts R W, Palausky A, et al. Colorimetric strip
tests-a comparison of visual and reflectometric measurements
for quantitative applications[J]. ] Hazard Mater,1995,43;1-12
Hochmuth G J. Efficiency ranges for nitrate-nitrogen and
petiole sap quick [Jl.

potassium for vegetable

Horttechnology,1994,4(3) . 218-222

tests

[43]

[44]

[47]

[48]

[49]

[50]

AR R E T TR Ty XOUR AR TR
BT B 3 NE AR A2 50 11 < AE P A R ek D 32 W 7 i i 9 L0 . A
YIRS RER 1 1997,3(3) : 268-274

TR 22 AR A L GF L AN E-H B AL 5 A
BIRZWILT]. LA 42 . 2000, 9(2) . 104-107

RV BN T R R L SR R S i B I i A R
RER[T]. P E e384, 2012,28(3) : 157-160

ZEAENY AL AR R R B, AR RS MR AR A SO O E i
Fel A 32 LB F 5 (0], AR Ml 3R BT 2 2 4, 2007, 26 (4) : 1596~
1600

AR K R S VEARRRE S5 ST S A8 32 PR 0 i 4 A Y 7R A
REEFRIW LR, i E e 2l 4 . 2002, 18(6) : 39-42
RRAT AL TSI AR T B SR R R & I i AT LT
FRME 2 B4R 11 AR . 2010.38(3) £ 36-38

VPRI A IESE R L 55 S G S-F R AR 1o 4R vk I 07 ) i 3
iF R 7K P B G 1 T 1. A Ml 3R 358 B} 2 22 41, 2005, 24 (5)
994-999

Schmidhalter U. Development of a quick on-farm test to
determine nitrate levels in soil[J]. J Plant Nutr Soil Sc,2005,

168:432-438

WAL . R



