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Relationship Between SPAD Values and Contents of NOs — N in Spinacia oleracea
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Abstract: This study is aiming at investigating possibility of predicting concentration of nitrogen, nitrate in spinach using a pocket
apparatus chlorophyll meter (Minolta, Japan) based on a pot experiment. Spinach was grown in plastic pots filled with 2 kg brown
soil per pot with urea as only nitrogen fertilizer. Four fertilizer application rates (0,100, 200, 400 mg + kg~' urea — N) were used
in this study with four replicates for each treatment. After pre — treatment, seeds of spinach were sown on 21st March and plants were
harvested on 7th May in 2003. SPAD values were read once a week 20 days after seedling emergence. Furthermore, plant biomass,
leaf and root dry weights, total nitrogen content in leaf and root, NO3; — N in leaf were measured after harvesting. The results showed
that SPAD readings in the control started to drop on 25 th April and continued to decrease through the rest of the growth season. The
readings for 100 and 200 mg * kg ™' urea — N fertilizer treatment began to decrease on 2nd May. For the treatment with 400 mg - kg™
urea — N, the SPAD readings showed a decrease only on 2nd May. Plant biomass (including leaf and root dry weights) all reached
their highest value when N was applied at the rate of 100 mg + kg~' as urea — N. The total nitrogen concentrations in leaves and roots
increased significantly (o =0. 001) with increasing rates of urea — N fertilizer application. NOs — N in leaf also increased signifi-
cantly (a=0.001) with increasing N application rates, except that there was no significant difference between the control and the

treatment of 100 mg * kg ™'

urea — N. Based on all parameters investigated in this experiment, it was suggested that 100 mg - kg ™'
urea — N fertilizer be the best rate and 200 mg * kg ™' urea — N be the second. Meanwhile, SPAD readings in leaves of spinach were
significantly correlated to their nitrogen and NO; — N concentrations. This may be concluded that SPAD readings of spinach was
useful for estimation of NO3; — N concentrations of spinach, and practical for field use to assist the decision — making for N manage-
ment and harvest arrangements. Field experiment is needed to verify the findings from this greenhouse study.
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Table 1 Spinach leaf SPAD variance in growing period with

different urea — N concentration
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100 41.9+1. 4" 43.5+1.1" 33.8+1.7" 18.4+0.3"
200 45.4+1.6" 47.1+2.0° 41.3+0.8° 34.5+2.7°
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Table 2 Variance of spinach biomass, leaf and root dry weight in different urea — N concentration
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0 2.462 +0. 146 ° 1.443 +£0.087 * 1.019 0. 061 * 1.417 £0. 030

100 6.316 £0.533 " 4.838£0.363" 1.478 £0.179 " 3.290 £0. 196
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Table 3 Variance of nitrogen contents in spinach leaf and root under

differently applied urea — N concentrations
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400 713.9+202.1°

Ja » MRAE AT S BB T~ IVIEFThR
g, W 50 AU BRSSP BRI SR
RSN, HABS B AT, 7EHEAT 400 mg -



5 23 55 3 ) A S S I O 457
®S5 FERE - RRELEESHNILR HDFESE7/k NI e i AN e A SENE S ) a9
Table 5 The comparison between parameters of spinach under WTEWE 100 mg * kg™ RALFEE  HA SR &2
R H] oy = o 2R
differently applied urea — N concentrations . e e A 1
i A PR 0EE, o i F RS 100 mg « kg™ AP A AORHAS R A B o R A
it AL i ’ = ’ L/ R ’ [ERS N2 YR e ET =) Pt Y P i L
e e e HER ve mamts,  CYORE USSR BRI MU B Y
0 i I v I I iR 6 Ji 2 FR A 3 000 mg - kg 'L AH S T 677 ™
oL ! kg A o 200 mg - kg LT H A AU
I I | I I \
o ! ! B (512, 1£90. 4) , BRI AAARIR . i 100 me -
-1 = 72%\» 3N I = N B
s U AR v, s o, <8 RULIRR AR SAUN SR, A,
IV i R 46 b 200 mg - kg™ RALBIRZ .
MOUPRER - AIMRPEAL B, fHASACGT AR, EYE 3.2 SPAD IEBIERIERMEER P RIER

FTE A S 3 AP B AR B, A BRI B
M. 100 mg « kg™ AL PRI TS 9 T B AR
Py Bk B i A, A1 i R i 28 U 2 i A B e {1k
B, 50 IR E2ZS . 5 100 mg « kg ™' ZALHK
IBARAT L, 200 mg « kg™ AL - 5 il 25 0

FEVHERX AN RRUZ AT, B X A R S H 2 (8] 4
KM W7 o WSt Fr i SPAD (HS IR R - A

= A= B

WL SR M A A AS R I U RIS R

TE a=0.05 KV HABFEME, Wk 6., Wt
RFEaRESHRNEAREE R EME(a=0.05),

R o HEHM A SPAD B AME MHAMRTEMHABHSESEMHANREEERAXRY

Table 6 Correlation between spinach leaf SPAD value, biomass, leaf and root dry weight, leaf NOs — N content, leaf and root nitrogen contents

T H fil§ 2S5 AL APt T T A WMo AR WkE 158 N

SPAD fH 0. 905 0.946 0. 089 0.323 -0.738 0. 943 0. 681 -0.066
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DB X AS TR) R0 B A FIR B0 T 9 3R 4 S 2 )
RIS T 26, SPAD B 5 S & LA &I F
B R B (B S5 AR O, B SPAD [ Y BEECA AT RE K
PGS AR S . XU g T R
BEHCH) SPAD {HIZ WK R il A R B I K 7 8
WK A8 ZE U AL BEAE R A LIRS - FiE
AN A B SR B SPAD (B A AR 46 AT AHEIRT
PSR Fr A A AL 1 BE A A K I ) 1 R R
AR, DA AT B8 FH DA 2 A [) ik B2 WSOHR 25 1) dpe A s
[ B TAZRET A0S, WAL I 4
AT EEAT PRI AT R B o R F3000 77 2 1
W E AT i — 20 IR ik
BE#:

[1] Forman D, Al — Dabbagh S, Doll R. Nitrates, nitrites and gastric cancer
in Great Britain[J]. Nature, 1985, 313: 620 — 625.

[2] BiRGR A . B, BEIE 5 U BC R S i o8 g RSk SR 52
L], W PE AR AHE ,2000,28(2): 49 - 52.

[3] ERits, MW, 5 . HRERAES A R IRE )], A4
2441 ,2001,21(7): 1136 - 1141.

[4] (RS, #8005 . it Ak 2 I 6T g S Al 1R 5k 1) SR B B LR 3

FEI]. 4, 1999,30(6): 265 - 267.

[5]1 RZ= . BAFHESGHEAHALI]. JLRLAR:,1998,16
(1):16 - 18.

[6] Shaahan MM, El — Sayed AA, Abou El — Nour EAA. Predicting nitro-
gen, magnesium and iron nutritional status in some perennial crops using
a portable chlorophyll meter[J|. Scientia Horticulturae, 1999, 82(3 -
4):339 - 348.

[7] Peng S, Garcia FV, Laza RC, Cassman KG. Adjustment for specific leaf
weight improves chlorophyll meter’ s estimate of rice leaf nitrogen con-
centration[ J|. Agronomy Journal, 1993, 85:987 —990.

[81 PRI, E B RAM . MR RIS A RKRE SRR E TR K
T FERIR ], BHi @R ,2002,18(3): 173 - 176.

(9] S R, Vg hre . KRS 2k T2 BB FEHT LT, Wil R
2244R,1999,25(2) 1135 - 138.

[10] Peng S, Garcia FV, Laza RC, et al Increased N — use efficiency using a
chlorophyll meter on high — yielding irrigated rice[J]. Field Crops
Research, 1996, 47:243 —252.

[11] Wu Feibo, Wu Lianghuan, Xu Fuhua. Chlorophyll meter to predict
nitrogen sidedress requirements for short — season cotton (Gossypium
hirsutum L. ) [J]. Field Crops Research, 1998,56(3):309 - 314.

[12] Bt H L AT (M. bt i Bl iR, 1981, 495.

(131 2 . AR SR A SRR (M. Jbat: f T
Jit#t:,2000. 278.

Brigt: O P BB AR ARSI O A A I
[F] 2 A 1 3 ek A AR A A 1)



