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Relationship between leaf SPAD values and the nitrate content and
nitrate reductase activity in cucumber at different nitrogen rates
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Abstract; [Objective] The study was to confirm the best period,best location and critical nitrogen con-
centration of plant diagnosis in cucumber. [Method) A hydroponic experiment was conducted to investigate
the changing characters of the leaf SPAD values,nitrate reductase activity and the leafstalks nitrate nitro-
gen content at different growth stages of cucumber under the conditions of different nitrogen supplying
rates respectively. [Result] The results showed that the leaf SPAD values increased significantly with the
increase of N rate, and they all could be used as indices for plant nitrogen nutrition diagnosis. The leaf
SPAD values at different positions of leaf responded differently to the increase of N rate. The leaf SPAD
values, the nitrate reductase activity and the leafstalks nitrate nitrogen content have changed significantly at
the different growth stages and there was a significant relationship in seedling stage and florescence. [Con-
clusion) Therefore, the 31's SPAD values at seedling stage and in florescence and the 7L’s in fruiting were
more sensitive, which were suggested to be the best leaf position to diagnose the nitrogen nutrition status
of the cucumber plants; The best period and critical nitrogen concentration of cucumber plant diagnosis

were florescence and 210 mg/kg.
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Table 1  SPAD value of cucumber leaves under different nitrogen levels at different stages

25 v Mz A
Gro::;lvzt}’;lJ ?Eriod Leafuijiition NO N70 N140 N210 N280 A\nge
1 25.43 B 45.02 bA 46. 37 aAB 47.66 aA 48.23 aA 42. 54
o 2 28.00 cA 43.46 bB 45.62 abB 45.49 abB 49.45 aA 42.40
Seedling 3 26.61 cAB 46.18 bA 49,27 aA 49.72 aA 50.10 aA 44, 38
stage 4 27.89 bA 44,37 aB 45.45 aB 44, 28 aB 46.76 aB 41.75
SEH Average 26. 90 44,75 46.78 46. 84 48.56
1 16. 48 bC 36. 14 abA 38.59 aA 39. 00 aC 36. 23 abB 33. 29
2 19.55 ¢B 37.31 bAB 38.90 bA 44,79 abB 49.41 aA 37.99
3 21.51 cA 38.92 bA 39.93 bA 47.26 aAB 52.48 aA 40. 02
W 4 23.15 cA 35.87 bC 33.53 bC 49.16 aA 51.26 aA 38.59
Florescence 5 — 34.91 bC 37.10 bAB 45.69 aB 49. 86 aA 41. 89
6 — 34,34 cC 36.55 cB 46.56 bAB 50. 96 aA 42. 10
7 — 40. 11 bA 41.33 bA 50. 26 aA 51.38 aA 45.77
SEH) Average 20.17 36. 80 37.99 46.10 48.79 37.97
1 — 13.38 ¢B 21.62 bD 29. 48 aC 31.32 aC 23.97
2 — 20. 98 cC 25.27 cC 33.88 bC 40. 18 aBC 30.08
3 — 24. 25 bC 26.63 bC 37.20 aB 41.17 aB 32.31
4 — 25.53 ¢C 30. 38 bC 38.03 aB 43.67 aB 34. 40
5 — 23.18 cC 33.53 bC 38.67 bB 46.28 aB 35.41
25 58 41 6 — 34.30 cB 37.93 bB 46.27 aAB 47.50 aB 41,50
Fruiting 7 — 38.67 bB 40. 03 bB 52.42 aA 52.08 aA 45. 80
8 — 46.48 bA 50.52 aA 53.17 aA 55.08 aA 51. 30
9 — 49.03 bA 49.10 bA 53.12 bA 57.00 aA 53.07
10 — 45,40 bA 45.70 bB 50. 90 aA 53.53 aA 48. 88
11 — 35.42 cB 43.90 bB 48.60 aA 52.60 aA 45,13
Y Average 32.41 36.78 43.79 47.31

W AAT BUR B RS R /NG R R 22 5 2 (P<<0. 05) ; [a] — A & W R B 80 5 A5 R R K 5 FHE R 2 7 1 2 (P<<0.05),

Note:Data followed by letters mean a significant difference at 0. 05 level. Small letters corresponding to the comparison are the same leaf

positions under different nitrogen levels, while big letters are different leaf positions under the same nitrogen levels at the same

growth stage.
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Fig. 1

Leafstalks nitrate nitrogen content at different growth stages of cucumber under the

conditions of different nitrogen supplying rates

2.3 REKRFXERMF NRA EMERR MG

B 2 0] DLE . FE B A 0 AR R
NRA ZBALFFAEA ] 2 0 5 NRA B 50K 1 4
e T 22 Ak B LA AN [) 3R] 8 2 DR O Ak AN [ 98 A6
AFEF I A R R PE AN . 3L Y NRA i

PEAE 4 B 30748 A P BT A UK R AR S PB4
TETFAE G5 R J Z K F 9 210 mg/kg i 234 2
e s ST ALTE TFAE I 5 UK 7 1 AH G B4, 71 AR
T 25 R Bl ROK P 1 22 A 3 I

70 4 # B Seedlingstage 80T FF £ 8 Florescence 80T % R W Furiting
~ 60} L3L:E 5L OsL:EsL: B 7L O3L:E 5L B 7L
| ) o
< 50t i 601 601
T :

o0 40 8 %
. 40 A || 4 40}
2 30r mn ?
S 20¢ e .
< 20+ || g 20
£ 1ot || 7
. mn 4
0 JETELTECTELTEL, 1AL % ol=
0 70 140 210 280 Fy 0 70 140 210 T 0
Average Average Average

N/(mg * kg ")

K 2

N/(mg + kg ™)

N/(mg + kg ™)

AT AR A TR) i K F T B R NRA I P #9722 4k

Fig. 2 NRA in leaves at different growth stages of cucumber under the conditions of different nitrogen supplying rates
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Table 2 Correlation coefficients(r) between leaf SPAD value and leafstalks NO; ~-N and

NRA in Cucumber at different growth stages

PR ] JFAE RS ]
Seedling stage Florescence Fruiting stage
i H MAR NO; T-N ¥R JE  NRA ik . ; NRAJGPE W% NOs -N#JE  NRA Gtk
: o N :

Intem Leafstalk The leaves I+Njf I\t](l)f{ i\l {&TE‘_ The leaves Leafstalk The leaves nitrate
nitrogen nitrate -calsta Tmtrogcn nitrate nitrogen reductase
content reductase activity conten reductase activity content activity

-/ SPAD {§ . . .
The leal SPAD values 0.88 0. 96 0. 96 0.79 0. 82 0. 83
AR NOs N K i 0. 06 - 0.81 - 0. 66

Leafstalk nitrogen content

He oo MR E(P<T0.05); x x AHRMEM &3 (P<<0.0D)

Note: * Correlation is significant at 0. 05 level; % x Correlation is very significant at 0. 01 leve.
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