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Using of chlorophyll meter for recognize nitrogen deficiency in sugar beet
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Fig 1- view from chlorophyll meter (SPAD-502)
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Table 1- correlation coefficients (r) of nitrogen concentration [ based on leaf dry weight (Ndw) and leaf area

(Na) and total nitrogen (T.N.% ) and chlorophyll meter readings' SPAD values] at total sampeling
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Correlation coficeent

Growth Stage Leaf 5
S ety 53 03555 5 e S NS S S Disps 5 S s S S TR PRI PICUP R K Py
SPAD and N, SPAD and T.N. % SPAD and Naw
4-6 Leaf <. =xu e R?=0.807** R?=0.551%* R’=0.776**
6-12 Leaf 5, eyt o R*=0.9727%* R%=0.941%** R?=0.592%**
12-15 Leaf 5, o554 b esjlss R2=0.998%* R2=0.999*: R2=0.998**
15-18 Leaf 5, cam b o3t R%=0.888** R?=0.912%** R?=0.590%*
18-20 Leaf 5, cuybonn R?=0.883** R?=0.897** R?=0.765%*
Total Stage s 50 4 Jol o JS R?=0.322% R*=0.423%* R?=0.423%*

* and ** Significant at the %5 and %1 of probability levels, respectively syl 50 Jlil whaw 53 15 as w55 @ **
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Fig 2 -Relationship between nitrogen concentration based on leaf dry wight (Ndw) and chlorophyll meter
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Fig 3-Relationship between nitrogen concentration based on leaf area (Na) and chlorophyll meter reading

in 12-15 leaf in sugar beet

g y=-0.0339x2+ 3.135x- 66.89
R?=0.9982

& B5s 8 Ol

Total nitrogen content
(%)

O = N W k=2 0 D
1

35 37 39 41 43 45 47
SPAD value > |35 JS slasl
A3y 53 (8 VYN0 dlo o 3 IS 0555 5 ke 5 e 3 A sltel o alal,— F S

Table 4- Relationship between total ntrogen content and chlorophyll meter reading in 12-15 leaf in sugar beet
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Fig'5- Relationship between total ntrogen content and yield root sugar beet in harvest

efﬁ)zjﬂ\Y—\adwf)>efx§03;;gw,;
QTA{J{J’JAJQJ”‘-J,:&«AJ:\MM“L&a.\ALM@ULMZ

1wl oaT Cewdd ol a)Li»\

(T.N.%) JS 055 55 ool 3 (1) dslae os 8 dslae

8335 $) 2= 4> (Ulrich and Hills, 1990) ;s 5 @)3\
DL A}J}AJ‘_};J‘}?%Y/«A ‘Ju\..;‘).l.&?_- g‘.fjéi.@_)by
R2=+/80A oYU Sier SG) 4 g b Ll Guiow

3¢5 055 5 plaw Aol 53 055,55 Olie 3 sma da IS

Y=-0.0339X%+3.1354X-66.899

(N area) &8, mlaw d-ly 55 055,25 ool (1) dslae st & dsles Y=-0.0606 X*+5.6681-125.53

(Naw ) <5 5 055 dols 53 055 55 ool » (1) dsles ot & dslae

Y=-0.3432X>+31.767X-678.34


www.SID.ir

N8 x> 58 039 gl SgmeS” kil (Sl g (SPAD) (wd gio Judg 45 31 ol

W=D dlm o g iy il e ol 55 20 Jbs ST aileaT
ol 313 sliel S0l domilis 355 o4 S ka5 ys S
5L il 5ol (Sl u) L sus ol 3l e Jed s A8 5
d g b3 8 el ol b 503y 0555 555 4
sk opl 5o e b IS kT de o Sy Y sles
JJ“Q/\ JjJ}J}é)J}i%-JJ;J{\*—\O 6&)4.1:-;&)3

A ))}T

dalen JS 035 5 ol 5 &5 0 Gl oms 055 75 0315513 L
65 5 o 0555 0313 51 3L 5 (1) dslas 53 Aoy Y/9A
(V)dslne 55 mjo e 53 0,8 VIO slae &5y b
Jslee 8 5 035 ool 8 0 Sl o 05525 0315 )1 3L
23 (sl y i) y Ol gie 0 (%) dslne 530 S LS 0 SF
oS o 3037 1) (e Sia28) o X Ol S¥slas

A Olen b sls sds Ol s s dslas oyl 1ol st X

Vabsleo bl y s 2o L5 IS Sloslizal b (S0 VY =00 alo o 53 65 ST 055 25 0k 5,57 o pslie =Y Jgder

Table2-Estimated total nitrogen in 12-15 leaf whit using of SPAD based on equation 1
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Treatmeant o Jf}gf 7 J:gﬁjkf l‘ odl :)}‘ P ? M/‘s;_’)u}‘

L ey S oKl

s SPAD T.N.% T.N.%
Control (NO) dals 38.0 3.2 3.3
120 kg.ha! s s o S ASIY 41.0 4.6 47
160 kgha!  ,uss 53 o S 15 412 47 48
200 kgha! s 3 6 S LY 447 5.5 5.6
240 kgha'! USs s p SAASYE: 420 49 5.0

Y dsbe Y=-0.0339X°+3.1354X-66.899
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Table3-Estimated nitrogen besed on leaf area in 12-15 leaf whit using of SPAD based on equation 2

r AR .
& g 15 53 O35 %

Fo JBafS palie oy 0E ) e oty 3 03 230k 6,8 o3I iy
Treatmeant pess o5y s e B IS L e 55T KT
St SPAD Value N, ( gm?) Na (g.m?)
Control (NO) Jals 38.0 24 23
120 kgha!  LUs s 0 50T 410 50 5.0
160 kg.ha! s 13 0 5 4015 412 51 5.0
200 kgha! s s oS ST 447 67 6.7
240 kgha! s s oS LSYY 420 56 4.7

Y dslee Y= -0.0606x>+5.6681x-125.53
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Table4-Estimated nitrogen besed on dray wight in 12-15 leaf whit using of SPAD based on equation 3
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ok S ST 56
200 kgha™ s s o S SlsY 447 559
T e s SalsTE 50
240 kgha™ sl s SsYS 420 S04

¥ dsleY=-0.3432 x2+ 31.767x-678.34
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Table 5- Mean comparison of level nitrogen fertilizer on the measured characteristics in sugar beet

O 1 o dly 53 033 5 08 1 IS 03,5 08 5 055 Ay 53 OS5 08 5 s Ly S sl
Na Leaf 5 T.N. Leaf 5 Ndw Leaf 5 SPAD value
sl Treatment (e.m?) (%) (gkg™) Leaf 5
Control (NO) AL 395b 3.45d 345d 382¢c
120 kgha' o s pgsr 5123 422¢ 422¢ 188
160 kgha' s 50 Slsrse 3572 4710 N 40.2b
200 kg.ha'l S ij.LS . 6.38a 5.13a 513a 420 a
20 kgha' s o hsrr 0858 5.26a 52.6a 408 4
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Table 6- Mean comparison of level growth stage on the measured characteristics in sugar bee

08 o dmly 33 035 OS5 SOk 0 S ROIsdl 05 08, e LS sl

NaLeaf5 T.NLeaf5 Ndw Leaf 5 SPAD value
by ¢ Treatment (.m?) %) (zke") Lerts
4-6 Leaf S, 2iU ler 1.13d 4.6a 46 a 36.6 C
6-12Leaf S, .jpnt o2 H79C 45a 45a 41.7a
12-15 Leaf S, o5l b oy 7/8C 4.7a 47a 419a
15-18 Leaf S, otous b o335, 9.7a 43a 43 a 404D
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