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Determination of nitrogen requirement at different growth stages of rice

(Oryza sativa Cv. Khazar) using chlorophyll meter

¢ Y Yo . \ .
20 SN 5 o slS 3 gre ¢ Slghol 5 ras ol Jo LS sua

w2 J3 9 NS Sleslinal by o) i p Ay Calides S 53 055 55 255 4 5L e

AYE-1£0 amean ¥ oylads gv:‘iﬁa M ".)‘Jf.‘ u’;\)j r}lc PIESA

(Oryza sativa L.)
(SPAD)
+ )
+ ) + + + ) + + + )
( ) ( + ) o+t
)
/

WAY/Y /1108 5 e 6
kY o&sils 55,8 pste o Ssils L C)Lél el D}Jf BIPEC | Q)\f ol us) i, g meiils )
O ol (53,5158 gle utSCils LS 3ol 5 el 05,5 Sbslul £ (Seiy) 5528 g Dl Ao a3 Y

\ve


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.2.4.8
http://agrobreedjournal.ir/article-1-324-en.html

[ Downloaded from agrobreedjournal .ir on 2026-02-22 ]

[ DOR: 20.1001.1.15625540.1384.7.2.4.8 ]

VWAL Olisls oY ojleh coiin dlom < O1al (51, p sle e’

Loyl o 5 g5 iy ade e 4 (3L A S
58 (e ol )l (S (105 5 s
a b s IS Sl eslial L olS 035,55 Cons
Cble s LS, e gl 8 1 & gl IS
R S P R ARt SIS PN PRUNES PR
23 5 by Gl Jool e s it o551l
.(Peng et al., 1993) 5,15 ;L5 Sylite Jooes Lol i
S g 53 S el el 515 S
PRC IS PINEES RIS PUES JSEppRE L
555 /AN S AY 39l 53 e b IS L sLde
Chubachi et al., 1986; Miyashita et al., 1986; ) »,!s
.(Takebe and Yoneyma, 1989; Takebe et al., 1990
4S" 4sls Ol (Turner and Jund, 1991) & g 5 5 5
S 358 4 Sl (Jod BB B L e s NS
1 (E e b 6SKis 039 Aoy s ) 059 55
u,;lwu&|f)>@ﬁou;gwru,\,g
S S LTL a5 51 g5 ol e dile
S S e S

2 b (Peng et al., 1995b) o, 1San 5 &y
e 2 O35 78 Bl 5 e f3 5 IS sle o DL
Wls OLE g1 G 5 AY 53 85 1 055 5 ek Al
bl U1y o 5VL (Saaen 20 Jds ) 0lie oS
EFp T g e Sty e 0l 55T 055 5
Ol &5 1 055 Aol o 059 8 il &7 Sl
Ar=2/88 gr=2/M 5 5 4) 345

O e (Peng et al., 1993) ol Kan 5 &Ky
O35 oty oy 055 2 Shle 5 e b5 S 55l
Lulgh) i,y ol e adS” (6l 1, IRT2 rs,,gefﬁ
G (A 5 g oty o S 5y
33 e 550 03 e La0T s 57 21 S
395V )3 A B o an S
el VY 15 G e 33 (S (6,15 63 31 ey
»3Laa (Yang et al, 2003) ol,LSes 5 &KL .5 S

G ENU i FOp Y PR GRS S S W Y Ly

9 5 ‘&.A:‘ fT 40_}:__.‘#\.{:13.3.}::3; céf\___::}»'\-

PUlsy b 5 OT g 5 5 s gnl Ol &S e 6
OT O s o THLS aoes 535 VL 055 25 Sk Ol jas
= 0245 ol OF Sl by s 5l )3
315 3 55 S5 b1 S 5 055 s s s Ol e
Mitsui and Ishi, 1938; Yoshida and Coronel, 1976; )
Ol e 2,k 51 5 (Uchida, 1982; Mallino et al., 1988
02153, Sas s L (K05 b olLS 055,
b 03 S 1 059,55 Ol 281 &K Jsleze !
LBYL{AJ_Q&QJMTQ_MAA_{Lg\J_{AJ)Ujs
ST e gdeas (Yoshida, 1981) Clis ) w2
(s 4 pylle (Y T oS s pB)l ¢ ome o6
Ol Dl st ol kit J gz 2 5 o 55
A glows Hsbie a |y 059 0 555 Sl eslemal 2l 53l
Cx e ol pl el sl dal s oal 3 VL s Slas
G 059 YL Ol 5558 el a a3l
5ol 5, Ses 4 olaes a03Y ol sl
Conds 5 AET byl dls 55 055 2 e S pbe
Sl s 4 al e Ll oS 055 5
el U5 55508 L1 0) 03 2808y ke wolS
03,8 oo 0 8 015 s S Ll 35 50 208 (4
s A OS2 5 s ool (g5 (B jme
G83 0Le e 55 1 055,55 Ol s el 81
Turner and ) Cewl dds Hloss 059,05 355 (9 s

.(Jund, 1991

SO Ser 5 S
Takebe and Yoneyama, 1989; ) ¢&__l5 J—el
> (Campbell et al., 1990; Smeal and Zhang, 1994
e S a5 S il gl iBlus Sl sl
e S gl ey (e 05 B
,ld4.((Soil-Plant Analysis Development: SPAD)

" RS P P s/ N
033 Aty o OS5 ke 5 5 3 IS

Alig 94— S


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.2.4.8
http://agrobreedjournal.ir/article-1-324-en.html

[ Downloaded from agrobreedjournal .ir on 2026-02-22 ]

[ DOR: 20.1001.1.15625540.1384.7.2.4.8 ]

el 53 055 35 456 e

sleriog B0 o m ol W5 sl m 5 87 1 Shee
A5 S

355 B pas ol Olej 45T teal g e g L
j\)JJ\:CZﬂleﬁAJﬂwgdg_ﬂsé\ﬁgﬂ
goslow (s LlF e (s s by IS (50
e 5 S 055,58 Ll e Sl o R
o) 52 055,50 &S w355 4 el i Ol
Calizes Slallas ol p}i 3,90 RN TR
o ko cpl s 33,8 o ST €
588 0 055,55 Sble oy LLI,I jaseds sk o
i Sl adsles g el 5 e J30 AT 0lie
335 gl Aty ey 08 05 e
oKens jlods Sl 3 sl Sl esliul Ly &5
55 1 03525 Olpn pasdnds 6l s fo Jibs JS
D3P ) 2 S e 05555 355 o e 385 O
A plo]

L oaied a0 &S5 53 WAY Jlu )3 Gaisd o
£ 5 Chow deo g3 A s Ao )3 M) ol oS il
pg;lj,\_gouﬁzGljsjl)uﬁﬁ(w)m,;
Jsb ¢ It aids YA gam 3 YV SLslax 5, e
YO/YN Lol s (B h aids YA 5 e p3 €3 oSl
() Jgd) s S SI5T 6lss o 51 5ol e
oSole slae p ile3T s 55 Ve SUL Ol
VL Lo Lo o 5 20 oo VFOY/N a2z JE JLu ¥
o8l s bl 35 31,8 Sl 53 V0/A 0T
o tine bl s acilate o CF s 55 5o
3055 Olls 48 355 b gm0 5 Gl ke
Hls ri)’\.a il
)ljja:u:_w\gjj_»))_i-r_éJciﬁcuiiLﬂjT&i\):
G Wessdo (gl e,y dsb slols p-;)&l"a;
Wl e Sl 5 Jpby e SLaNYOpLis|
Spaih s ay polin (s 05,8 s 5o 03, ol

AR

Canby asis Ty |, (LCC: Leaf Color Chart)
P P D O JUSTRC NS PCARCN- P2
o= W ;:.._AA &S als Olid el Cwdd @L:J
&8 1 035 Aoy i 059 0 Sl 5 68 6K
313 3 o5 Ay Jol o 4SSl (e D) 5
Ar=+/1Y G +/VA)
Sl 05578 CBIE Ol e f3s A kT
s o 0L 1y &8 055k e oy o 5 S5
3 Sl padBs S Sleds S5 polie S K0s
355 o pan as plddl L (il e b5 IS wlzT
33,85 055,55 35008 Slar3 o8 B3 S 055 5 S e
Sl odys 8 ateia Slidod I Jools s bl
b IS ST gla sy 05,8 a (sl 45
Balasubramanian et al., 2000; ) 3 Is 3 3> 9 & sl—ize
e b5 JS” 6l T A (Thiyagarajan et al., 2000
e ol s Mol Glaa 5l s L e laaz 1y sl
b oS e slaan sy gl oYY UYr s> 55 ols
23 el 0l Sl YV Y0 o (o, s L (e 9
}J_:_sf,'uduefjL;UuJLgi\}:.,,\.\iﬁduc;ﬁ
Las ol as G (6,5 5wl 059 s Chle g U
S Aol S ol s f35 57 4l s ke
Cl 03 5 LA:J_:;;.\J_:»J_:éjjlfAJ\:_wTJJ
Sladss wlwl - .(Balasubramanian et al., 2000)
slaas iy I, (Peng et al., 1995a) ol Kan 5 &Ko
e Bl L Sl S ST 4
Ao oS VES 05
L g 5548 I s .l Yo e by IS sl
o o STL aa LEUBE (Turner and Jund, 1991)
slasles @l fa s oS odd 315 ke o 5L
Al 0 53 AV B YA oy Jidms Al 0 53 059 20 35S
o o 53 S EELSYO o a b e o ST
LeOT . din S el YA LS YY s a5
e JoSiT Jorl o 6l e b ST T o

1 s s g a5, IS 5


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.2.4.8
http://agrobreedjournal.ir/article-1-324-en.html

[ Downloaded from agrobreedjournal .ir on 2026-02-22 ]

[ DOR: 20.1001.1.15625540.1384.7.2.4.8 ]

VWAL Olisls oY ojleh coiin dlom < O1al (51, p sle e’

olaT as 50 $ST Slasein =) g

Table 1. Soil characteristics of the experimental field
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Table 2. Nitrogen fertilizer application treatments
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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)

Sl pe ehTerss Sl oSl 2 o 51 2 2 O B p

Source of variation df MS i Intercept &S s 934y

Linear 1 1556.15 **
] 0.225  -50.5843**  2.2198** -

Residuals 52 94.83

uadrati 2 778.41**
Q . 0.210  -27.4577™  0.9212"™ 0.0181™
Residuals 51 96.67

R?: adjusted

a.x.i@a«a; Rz: a
Wl 7Y el 53 513 gan 5 13 gno S5 4 *F4ns

ns and ** : Non significant, significant at the 1% level of probability respectively.

Sl Sl dm slagy by ddy ol e adST (6l

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)
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Source of variation df MS d Intercept &Sy 9343
Linear 1 5.05 **

ne 0819  -3.0647*  0.1264** .
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Q . 0.821 2.1534™  -0.1665™  0.0041™
Residuals 51 0.021

** * ns
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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)

el Sl g, Sldalie slus (Correlation coefficients)  Sowas ol

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)

(NQ) &, e ol o 055 55 ke

19 29 34 39 49 53 59 69 79 89 99
(T1) wals 117 176 163 141 113 106 101 105 099 089 114
(T2) ¥ L 127 190 178 147 112 107 103 097 101 092 120
(T3) ¥ Lus 136 190 181 162 142 130 116 135 129 116 100
(T4) ¢ L 134 193 189 172 136 123 114 171 198 205 135
(T5) ot 136 201 19 178 148 133 114 121 134 116 112
(T6) "l 137 207 197 173 143 127 113 177 199 188 137
(Estimated SPAD values) s 5,57 » e Jbs IS sl
(Tl) sz 335 381 371 354 332 326 322 326 321 313 333
(T2)v, s 342 392 383 358 331 327 324 319 322 315 337
(T3)r, s 350 393 386 370 354 345 334 349 344 334 322
(T4) ¢ L 348 395 392 379 350 340 332 378 399 405 349
(T5)o,l.s 350 401 397 383 360 348 333 338 348 334 331
(T6)n,L.s 350 406 398 379 356 343 332 382 400 391 351

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

A 355 75 S5 s 38 5 e oo 0 dinn 0l oSl sl

Sl ok 3 e O35 50 laad g5 slias 4y 5 4l sl als 5 Shes

Treatment applied (Kg/h)  Panicles. m?  Grains . Panicle™ 10;; gi;i:);n. Gr?ll(r;/f)eld
Ba MT PI (9

(T1) wals 0 0 0 173.0d 93.2a 22.10d 3.06¢e
(T2) ¥ L 40 0 O 187.7d 94.4 a 22.63d 3.45d
(T r,.s 40 40 0 209.0c 96.4a 2423 ¢ 4.19c
(T4)¢,.s 40 20 20 223.0 be 94.2 a 25.87 ab 467 ab
(T5) o, 60 60 O 236.0 ab 84.7a 25.40 b 4.37 be
(T6) "L 60 30 30 248.0a 86.7 a 26.17 a 4.83a

A1 (6l gt 3Nt (65T L 51O 53 Szt g sl (sl S0l
* Mean with similar letters in each column have statistical insignificant different (Duncan's MRT).

s%‘)’d’ftj}:::Pl (st Ll MT (ol s 4 et 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
kag/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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