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Nitrate Test—strip—reflectometer for Rapid Testing Nitrate Level in Cucumber, Chinese Cabbage
and Cabbage in Field Scene
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Abstract: The nitrate levels in cabbage, Chinese cabbage and cucumber were determined by nitrate test—strip—reflectometer
in the field experiments with the nitrogen application rates, the relationships among the nitrate content in leaf handle juices of
tested vegetable, and that in the soil, yield and nitrogen application rates were analyzed. The results showed that the nitrate
content in the leaf handle middle sect of the third spread leaf of cabbage, the outer second spread leaf from center leaf of
Chinese cabbage and the third leaf under center leaf of cucumber were significantly correlated to the yield and the applied N
rate, and reflected delicately the nitrate level of the tested vegetables. When these results were used in the nitrogenous nutri—
tion diagnostic and fertilizer recommendation for three vegetables, the applied N rate recommended were lower 40.7%~66.4%
than conventional high—yield, and the nitrate content of vegetables and environment pollution from nitrogen fertilizers were
controlled remarkably. The nitrate content in the leaf handle middle sect of first, second and third spread leaf outer center leaf
of cabbage were significantly correlated to that in the soil. The nitrate content of Chinese cabbages in outer leaves juice de—

termined by the nitrate test—strip—reflectometer in field scene and in edible part determined by colorimetric analysis in labora—
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tory showed a significantly linear correlation.

level of vegetables and soils in the field and market scene.

So the nitrate test—strip—reflectometer method could rapidly monitor the nitrate

Keywords: nitrate test—strip—reflectometer; nitrate; fertilizer application rates; vegetable
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Table 1 the experiment setting

fe AR /N kg » 667m° N POs : K.0=1:0.5:1 (H&.

F13), 1:0.8: L5

AbFR SIRHE: RELY FI3g: 4k 60 )R hR—5
FEE JBAE L JBAE 2 z FEAE JBAE L JBAE 2 z FEAE JBAE L JBAE 2 JBAE 3 z

1 0 0 0 0 0 0 0 0 0 0 0 0 0
2 2 1.5 1.5 5 2 1.5 1.5 5 1.2 3.2 2.4 1.2 8
3 3 2 7 3 7 1.65 4.4 3.3 1.65 11
4 5 2.5 1.5 9 5 2.5 2.5 10 2.4 6.4 4.8 2.4 16
5 5 3.75 3.75 12.5 5 3.75 3.75 12.5 2.4 6.4 4.8 2.4 16
6 7 4 4 15 7 4 4 15 2.4 6.4 4.8 2.4 16
7 9 4.5 4.5 18 9 4.5 4.5 18 3.6 9.6 7.2 3.6 24
8 11 5 5 21 11 5 5 21
9 20 15 15 50

H/H 3/2 ##  3/30 4/12  5/10 a3k 7/17 #&F¢ 8/8 8/27  9/5W3K 9/4 &M 9/23 10/2 11/1

WL H 3/29 )G 4/114k)5 4/29 3k )5 8/7 %5 8/26 #&)5 9/22 ¥J5  10/1#J5  10/31 4%)5
b 27 d 40 d 58 d 21 d 40 d 18 d 27 d 57 d

EH T 7 B VR RO R

-
PR 7o R AR 34,4 g - ke

B B 71T 3% 5 L VR I sk R
pH 7.2, AHLUREE 34.4 g kg

L T A R L pH 8. 6, LR AR 21 1 g < ke
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Table 2 The results of the nitrate level in leaves and in the part—eatable, NO;and NH: in the soil and yields in

the several nitrogenous fertilizer application for cabbage

AR P BETR NOy /g - L

o T s
/kgﬁ,& oy fn?,izi j:f ,I\gﬁ RS 27d S 40 d G 58 d Ww/‘figg.lf O3 e e
A B c A B c c D

0 240 6.7 563 696 816 365 408 451 450 460 0.46 6314

5 430 5.1 539 621 763 341 400 420 546 380 1.07 6 446

7 270 28 503 655 696 392 427 528 478 346 1.44 6534

9 200 55 507 656 747 317 416 427 478 608 1.30 6534

12.5 350 43 578 701 843 381 427 501 534 396 1.23 6952

15 600 28 504 666 816 451 560 571 478 336 1.41 6974

18 770 43 549 627 781 501 557 643 480 633 1.37 7040

21 — — — — — — — — — — 1.24 6614
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Table 3 The nitrate level in leaves and in the part—eatable, and yields in the several nitrogenous fertilizer application for Chinese cabbage

AR NOs /g « kg

Jti AT N Wk & NOy FrE
/kg * 66Tm" . . MRS 21j " Mﬁfﬁ 10d /g + kg /kg + 667 m”
SR TTHE TR SR TR TR

0 3. 44 3.64 2.80 3.32 4.12 1.79 526

5 2.96 3.56 2.72 2. 64 2. 60 1.46 687

7 5.60 5.60 3.88 4.08 3.72 1.13 790

10 6. 60 7.08 5. 64 5.52 4.12 1.08 836
12.5 5.00 6. 25 4.70 4.75 5.04 1.78 879
15 6.20 7.15 4.30 4.80 6. 56 1.03 963
18 7.20 4.80 5. 40 5.92 6. 56 1.47 1191
21+4 0. 64 5 354
20+PAA 0. 65 5 068
20+ 0.84 5 319
50 1.53 5 155
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Table 4 The nitrate level in leaves and in the part—eatable, and yields in the several nitrogenous fertilizer application for cabbage

P %Hhf%wf%1%%@f&ﬁf&¥§}yﬁ.u<t *?@#?%?ﬁﬂ?<fﬁﬁﬁ%Nm' peg TR
K67 m?  WUHRHUR  BIENHRHUS BAUSHRRS REOMRRG RRMRRR REOBERE N0 T Al
18d 27d 57d 70d 57d 70d /76 + 667m

0 1.06 091 031 0.022 0.00 0.00 0.122 2309 1154

8 244 342 0.52 0.059 0.018 0.006 0.405 2851 1320

11 2.30 4.28 1.24 0.28 0.020 0.009 0.212 2778 1288

16 248 4.14 0.96 0.53 0.108 0.018 0.236 3123 1330

16 272 3.18 112 0.40 0.053 0.012 0.259 2903 1241

16 3.10 3.62 0.76 0.46 0.062 0.029 0.226 3230 1324

24 322 3.36 1.54 0.52 0.088 0.020 0.225 3156 1261
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Table 5 The relationship among the nitrate level in leaves and in the soil, nitrogenous fertilizer application and yields for cabbage

W e %ﬂ’}ﬁ 27d’§§f\ . _:@ %ﬂ’}ﬁ 40d’§§f\ . _:@ %%%‘PE 58d§§:\ ULIE N

ERi N NOs" TF A B NO3 T BE NO3 TF A B NO3 FE

1t % g - = i g - = H= gl

A 2 3 4 5 6 7 8 9 10 11

1 0.873" — — — 0.892" 0.912" 0.873" — — 0.962"
2 0758 N — — — 0.896" 0.889" 0.844" 0.675 0883 0752
3~ = T oss” 0.713" — — — — —_— —

4 — — \ 0.746" — — — — — —

s — 0.663 - T — — — — — —

6 0713 0880~ — — — T 096" 0.977" — 08877 0767
7 0.820" 0.876" — — — 0.913" 0.938” — — 0.872"
8 0.773° 0810 — — — 0.977" 0.889"" — 0.758" 0.801"
9 — — — — — — — 0.695

0 — — — — — — — —

11 0959 0.751" — — — 0.765" 0.802" 0.799" — —

=7 ,f=n—1=6, P=0.10, r,=0.621 5;P=0.05, r,=0.706 7; P=0.01, r;=0.834 3, FH XML e NI OB M LRMEANOC 2250, A7 L3R i 8dis ol —
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Table 6 The relationship among the nitrate level in leaves, nitrogenous fertilizer application and yields for Chinese cabbage

TH i FERIGEE 21 d 25 . ZJRIFM IR JEE NOs oI55 40 iﬁ@ﬂ?&ﬁﬂf o
ﬁi% =% =rh e i I H 8 NOs
1 2 3 4 5 6 7
1 0.864 5" 0.840 4" 0.838 7" 0.858 0" 0.921 1" 0.979 4"
2 0.860 6" \ 0.8716" 0.9104" 0.9516" 0.7123 0.866 7"
3 0.698 6 \ 0.7852" 0.758 9" — 0.646 2
4 0.808 8" 09104 0.713 4" \ 097217 0.688 4 0.8050"
5 0.8573" 09516 0.668 7 0.969 7 \ 0.752 8" 0.850 2"
6 0.8157" 0.7122" — — 0.7417" \ 0.814 4"
7 0.974 6" 0.8412" — 0.775 3" 0.8216 0.779 7
£ S,
I A7 YRR e Y 5t 2 e R ™ A B A O 5% 40d,
WG 40 d A0 SN — ST I A e B Vi R U 1 SRR 3 2810, 3 TSR
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Table 7 The relationship among the nitrate level in leaves, nitrogenous fertilizer application and yields for cucumber

o R = B i NOy UL NOy B
B H IEN y y 5 y y » e
o W5 18d WS 274 WS 57d WS 70 d WS 57d FERhjm 70 d
1 2 3 4 5 6 7 8
1 0.946 0" 09182 0.844 5™ 0.9122" 0.836 3" 0.805 7" 0.930 8"
2 09170 0.934 0™ 0.679 0 0.773 6" 0.676 7 0.8619™ 0.940 2"
3 0.6335 0.7170" 0.623 8 0.634 5 — 0.6312 0.858 4"
4 0.843 4" 0.678 2 — 0.8172" 0.640 0 — 0.7199"
5 0.907 7" 0.769 3" — 0.739 5" 0.9779" 0.8502" 0.849 1"
6 0.8363" 0.674 7 — — 0.9195" 0.8776" 0.9354"
7 0.790 2" 0.829 5 — — 0.850 1" 0.756 2" 0.9726"
8 0.8855" 0.939 2" 0.758 2" — 0.849 0" 0.8251" 0.9141"
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Table 8 Nitrogenous nutrition diagnostic index and fertilizer application recommendation for cucumber, cabbage and Chinese cabbage

1 HEAF T N/kg  667m™>

r AN R

27 LT I LA WS RE NOs/g « L g B o kg + 667 m> o
R A = 3.2 3.7

# -

N FMJE 18~26d R B — 07 11.6 14.7 24.8 40.7

HiE FAJE 40 d AN = i TR AR B 44 7.7 9.1 16.8 50.0 66.4

S B 214 JCIHANER R R A R B 5.9 9.0 12.0 21.0 46.2 54.5
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Table 9 The nitrate contents of Chinese cabbages in out leaves determined by the nitrate test—strip—reflectometer in field scene

and edible part determined by colorimetric analysis in laboratory

IEWIES ER S I 0y P
) b5t 75 %H 83-1 &H 58 W60 mHT MR
R AR o6
ik 5 1291 2 415 1725 1 440 2 055 1 305
HRHIHAE NO3 /mg « L B0.58
GB/T 15401—94 ¥£ 1] fr ¥4 NO3 /mg * kg’ 886 1452 1103 692 1186 1 097 7=0.926 5
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