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Determination of nitrogen requirement at different growth stages of rice

(Oryza sativa Cv. Khazar) using chlorophyll meter
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Table 1. Soil characteristics of the experimental field
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Table 2. Nitrogen fertilizer application treatments
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Fig. 1. Chlorophyll meter (SPAD-502)
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Table 3. Analysis of regression (pooled) of nitrogen concentration based on leaf dry weight (Ndw)
and chlorophyll meter readings (SPAD values) at various days after transplanting (DAT)

5 e GliTamys Sl oS R% s 51 52 O By b
Source of variation df MS “ Intercept S oy 93 G y3

Linear 1 1556.15 **

. 0.225  -50.5843**  2.2]198** -
Residuals 52 94.83
Quadrati 2 778.41 **

. 0.210 -27.4577™  0.9212™ 0.0181™
Residuals 51 96.67

R?: adjusted oAb o R%a

bz 7 cla.»)a)b@u”l;s@,;\,._;;q:**,ns

ns and ** : Non significant, significant at the 1% level of probability respectively.
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Table 4. Analysis of regression (pooled) of nitrogen concentration based on leaf area (Na)
and chlorophyll meter readings (SPAD values) at various days after transplanting (DAT)

Sl e @il Sl oKl R e 31 2 2 Oy 85 o
Source of variation df MS “a Intercept S oy 93 Gy

Linear 1 5.05 **

. 0.819  -3.0647* 0.1264** -
Residuals 52 0.021
Quadrati 2 2.54 **

. 0.821 2.1534™  -0.1665™  0.0041™
Residuals 51 0.021
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ns, * and ** : Non significant, significant at the 5% and 1 % level of probability respectively.
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Table 5. Correlation coefficients (r) of nitrogen concentration [based on leaf dry weight (Ndw) and area (Na)]
and chlorophyll meter readings (SPAD values) at various days after transplanting (DAT)

8 elid a5y, Sldalin sl

(Correlation coefficients)  Sewes sl

DAT Number of observations SPAD and Ndw SPAD and Na
19 6 0.933%%* 0.988**
29 6 0.974%* 0.994%*%*
39 6 0.887%* 0.988**
49 6 0.892%* 0.985%*
59 6 0.964%* 0.999**
69 6 0.981%** 0.981%**
79 6 0.975%* 0.995%*
89 6 0.969%** 0.994%*%*
99 6 0.965%* 0.995%*

pooled 54 0.490%* 0907**

** : Significant at the 1% probability level.
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Table 6. Estimated SPAD values based on equation [2] and nitrogen concentration based on leaf area (Na) at
various days after transplanting(DAT)

DAT (N) &5 ) o donly ey 053 5 ki

Sl
Treatment 19 29 34 39 49 53 59 69 79 89 99
(T1) wsta 1.17 176 163 141 113 106 101 1.05 099 089 1.14
(T2) ¥,ks 127 190 178 147 112 107 1.03 097 101 092 1.20
(T3) ¥, ks 136 190 187 162 142 130 116 135 129 116 1.00
(T4) ¢ ,Ls 134 193 189 172 136 123 1.14 171 198 205 135
(T5) o,ks 136 201 196 178 148 133 114 121 134 116 1.12
(T6) " ,ls 137 207 197 173 143 127 113 1.77 199 188 1.37

(Estimated SPAD values) i 5,57 55 e by IS 5 slie

(T1) wals 335 381 371 354 332 326 322 326 321 313 333
(T2) ¥ ,Ls 342 392 383 358 331 327 324 319 322 315 337
(T3) ¥ s 350 393 386 370 354 345 334 349 344 334 322
(T4) ¢ s 348 395 392 379 350 340 332 378 399 405 349
(TS) o les 35.0 40.1 397 383 360 348 333 338 348 334 331
(T6) 1 Ls 350 40.6 398 379 356 343 332 382 40.0 39.1 35.1

A 359 725 OS5 w365 5 e ol e oins 0l ¢Sl | sl

Italic digits shows N fertilizer application topdressing.
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Table 7. Mean comparison of yield and yield components of rice cv. Khazar

Sles ods 3 e 353 50 Ladd g sl 4 g s ails sl 4l 5 Sles

Treatment N applied (Kg/h)  Panicles. m?  Grains . Panicle™ | 04(;‘(; )g‘;:i::ivt. Grzr;/}}/ll)eld
Ba MT PI (2

(T1) walz 0 0 0 173.0d 932a 22.10d 3.06¢e
(T2)Y,Ls 40 0 0 187.7d 944 a 22.63d 3.45d
(T3)r,.s 40 40 O 209.0 ¢ 96.4 a 2423 ¢ 419 ¢
(T4) ¢ ,Ls 40 20 20 223.0 be 942 a 25.87 ab 4.67 ab
(T5)o,Ls 60 60 O 236.0 ab 84.7 a 2540b 4.37 be
(T6)\,Ls 60 30 30 248.0 a 86.7a 26.17 a 483 a

1 (513 gt 3Nt 65T L 51O 53 S 2k g sl (sl SObe
* Mean with similar letters in each column have statistical insignificant different (Duncan's MRT).
&U&f@)ﬁ:PI (it Lol MT (4l &)se 4 o ee:Ba
Ba: Basal, MT: Midtillering, PI: Panicle Initiation
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Determination of nitrogen requirement at different growth stages of rice
(Oryza sativa Cv. Khazar) using chlorophyll meter (SPAD)

Ali-Abasi'. H. M., M. Esfahani’., M. Kavoosi’ and B. Rabiee®

ABSTRACT

In order to estimate the leaf nitrogen (N) status of rice plant (oryza sativa L Cv. Khazar) and to recommend
the precise timing of N-fertilizer topdressing by using chlorophyll meter (SPAD-502), a field experiment was
carried out in a RCBD with 6 treatments and three replications in a coastal light texture soil in Guilan province -
Iran in 2003 cropping season. Six N rates using Urea T1-control (no N fertilizer), T2-40 kg/ha (Basal), T3-40+40
kg/ha (Basal + Mid-tillering), T4-40+20+20 kg/ha (Basal + Midtillering + Panicle initiation), T5- 60+60 kg/ha
(Basal + Midtillering) and T6-60+30+30 kg/ha (Basal + Midtillering + Panicle initiation) Kg/ha were applied.
The chlorophyll meter (SPAD) values and leaf N concentration (by Kjeldahl procedure) were determined at 9
stage: 19, 29, 39, 49, 59, 69, 79, 89 and 99 days after transplanting on the uppermost fully expanded leaf in rice
plant. Regression analysis showed that, when data for all growth stages were pooled, SPAD values predicated
only about 23% of variation of leaf N concentration on a dry-weight basis, but SPAD values predicated about
80% of variation of leaf N concentration on a leaf area basis. At each growth stage, SPAD values correlated with
leaf N concentration on a leaf area basis better than leaf N concentration on a dry-weight basis.Thus, chlorophyll
meter provides a simple, quick, and nondestructive method to estimate the leaf N concentration on a leaf area

basis and can be used to predict the appropriate timing for N fertilizer topdressing in rice.

Key word: Rice, Nitrogen, Topdressing, Chlorophyll meter (SPAD), Leaf area, Dry weight.
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