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Determination of Diagnosis and Recommendation Integrated System (DRIS)
norms for diagnosis of nutrient situation and study of nutrients balance for

irrigated wheat crop in East Azarbayjan

"3l del 5 ool ad s

(A;fdlibfal;sdgw4:.!\12;:)514._'.1&5W;Mdlﬁ(w):)wjju@ﬁidﬁcﬂs(wéucj&:ﬁ.

FAATA tais VYA Olin) b o5lod cotin Al Ol 15 p ke a1 355 Ol 3T Ol 53 T

( )
c - )
( ) I ) I )/
I ) 1| ) 1 ) 1| ) !
( )
(DRIS)
WAS/VA 128 s )b
(oS 45180) 48150 003 (6553187 liions s 3o ok Sln poie )
S - Ol 3T (65,558 Sliios S e ale Dla puae Y
YaA


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.4.2.0
https://agrobreedjournal.ir/article-1-308-en.html

[ Downloaded from agrobreedjournal .ir on 2025-12-26 ]

[ DOR: 20.1001.1.15625540.1384.7.4.2.0 ]

VWAL Oliaes b o yleis ‘(.;;,a.ug-‘”o\,_\ Floipsle Aloea”

CLlE o Gla gy OV 5 s Bs) )0
= o (L liS sl 5 glde ole Sl o
e Jslss cL;LL:\_.&J_.pLLQ 35350 >j.,».§ ol
@ LS ot 5 epen 5 (2 ole Ol
el Ol 5 e 1B oS & o 4 OLALS
Le! «(Sumner, 1981; Amundson and Koehler, 1987)
SL padis 03 Sy oml 2 TOLS il skt 4
aibin o )3 g o (5lp Sl 0 3Y QLS 1de
3t e paiia p (e (b, L L
Slap S e sk 4 14 (Walworth et al., 1986)
5 S50l 5T Olwl s ST (.J_-? G ey
Sludss glalosgdowe jaseis s C-B)\ ool 3l el
b ol )l cadbais ol 53 (658 Slaas g s
I LT

eSSl ¢ T cv\-'f 23 om0 Slap S i) b 4

45 503 SAY (55T mnr L 03 28 b SLeMb
2k Gopma b b T 61 5l ALS
bl e o a0k i 31 3,5 Olw )3T Ol
LS oy 31T Oty (ol ¢ c&iloo (o 0
OVVASYAY) oly5 Jlu 0 (b 53 e a5 ,odS ol
(ilasT gl slaol S olas s ts 1S
O o oS pobe s paly Gied Slas ST O e
58S 05037 Gk 5 G s e e85 0550 ¢ 8 T)
T oS (gl adlate (6355 J g3 ol 5 035 50
e R X PLS Glaassai sy
5 Sladles , 8wl ey (lasT gl ol L0l
(Zadoks et al., 1974) ,.S'1u15 48" E al o b ilas
bl b god pl )3 3 S 4gd o sees 5s
e GIUT ) &85 ) 035,55 (oMb ol
(o3l der) oo ((lalas ,i5) ey (5 e )
e (ol ) (55 (il ) e

ol Glads Cands bl s ey Sl S
ol oS i o s S )5 OLalS o5
e jole odee OLE (Dow and Roberts, 1982)
et 5 S e ol ST I 55 L s e
50LE Lo 5 ol ol 8 Sl g0 o O o0 ol
Iy cibaie LUl ST 55 oT eslizal bl
&l oL @ 550 51 K (Fageria et al., 1991) 5 S°
03,5 O b 0T (g 53 5 sl OISt adets
=15 OlE Wi,y fusd Jub s olde olie 35S
p3las (Dow and Roberts, 1982) 552 o o3laiul
e 4 oL Cadonn (lapll a jons 51 ol
ay ol o715 il il |y ool ggie Ll 5 oS
iy (AL Slagal L Iisl 0L codsT s
S5d jasioe Ll K5 O,le 4 .4 4a (Calibration)
)?u,\;@f@gauTw;4,.(\3)1};\.\9\5
Sl 35008l i) g0 M jate Blod S1olS LT
¢(Sumner, 1979; Sumner, 1981; Smith, 1986) ,= L
Diagnosis and Recommendation ) .—— s 59, 53
oS 0 ye5T s s «(DRIS) (Integrated System
AT lad o Sl odel s 4 ol 5 slie
Cble aS db g e (NOTM) o 5 b 1S s a1,
St YU 3 Shae b aLE (sladisai 3 gHe olie
=SS (Sumner, 1979; Sumner, 1981) & 5 s dulie
banslan )3 mld g ol w03 fa) e LI S
it ole Sl Cble adax GIla by, sla
< — WS 4> o (Critical Nutrient Concentration)
.(Jones, 1981) <_.! (Sufficiency Range Approach)
Ay 53 S Jelse S AT e ys slap i Sl 5o
st Bl Ll 5 S e Sl LS
o S Sl 5l Lap 5 s e 0 Sy e
S La0La) 43 odd g 4 gos (o3l sldw S
Sumner, 1979; ) 5 3-8 s dwloes Calises SLa0S
.(Sumner, 1981


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.4.2.0
https://agrobreedjournal.ir/article-1-308-en.html

[ Downloaded from agrobreedjournal .ir on 2025-12-26 ]

[ DOR: 20.1001.1.15625540.1384.7.4.2.0 ]

T 5 s Gl s (lap 5 e’

e Chle 35 o 53 Shas oa o 03 5 oslicl
33 Olas Ll A8 0g, 8 b alie 53 0T olde
795 2R Dol 4L OYAY Wa 5 ol 23)
P Sl A3 g S35 B SIS oS e
e Sl A S 15 ealial 3) 5 (55 g0 dalas
o oS ¢ S ol ) S (65 0 1o sl
rla b e SWslae o il Al fes S
Curve expert s 5 smelS asl ¢S 4 (6 0 b sbos
lbs Jilio 5 jaseis o b STie Bl L
o VAT sl s 5 ol (528) A ond Hlne
S PLE ) S5 bk SVl o
gy Aals 5 (p ) A (o8 paie pa by
Cbale aculoes gl m s dnlous old uolie Chile
R Eie b 93 (W fe (ol aie g
gt 5 0saT ags Sl eslinal L X s (595
L aiug > Olgie 4 QDasiC (g 5 suslS asls ¢SS
S s S s old paie 0T 4 by s
Ao T e Cwdas Sl ol 55 55 4l 5 Shas o i
N oo paan by o a3 50 o 12
i ol l S 53 55 i las Sles
S s 5 s Shas 1 et b K5 &l @
JS a5 b e Sljle 4 b o o e o
3-’;@]‘5‘) oo b gzt adaki 55 53 ST LS o
S = A 294 Ol gie 4 aba 95 (pI X e 35
Lsan 8 bhigsaalass,y s oldé e
.(Sumner, 1977; Walworth et al., 1986 )
20 Slas syl ansle 51 6,8 5 Kkn o)
Sl Sl > Slap S e sske 4 i)
Jgamn 3, Shas 4 b g o Sldalie JS7 ¢ olde ole
OFY 5¥0 L4 oS 53bjs Shee bog 8 554
3, hee (Bl dom b o 003 8 (51 oikalie
oo Alen 3 go DMl (o S (51 I guames
U 5, Shee shls sla o ST 5035 (5l

e s L$_>|J.>=: Q\u\_q- L.,\..&b abls JLAJ.: G‘)‘):

Oty OLa 53 (VY0 ¢ alsl) a5 S o3l
L Sen 5 653l sy 5l eslitwl Lo J o s
ol O, 1SS L (Ghadiri et al., 1984)
a0 o Caliinn LG 53 0 a5 bl 4 OSSN )
Sleslital Uy s cpoans pd8 ails 5 Shes ¢ i lojT
3, Ses Lgal_:f S o 3l edel Caws 4 glaesls
Saddlee 5,50 glde jole Gl w3 L;LACJS casls
sl 51 (6,8 Sk 5 (65,0 b Sl s, G b
Webb, 1972; ) a3 § acul e YU 5 Shes glls

o9 o=l s (Sumner, 1979; Walworth et al., 1986
3 e sl Shes VU 5, Shes glyls 4l Hlas
er)sdésj_ﬁns))mjarf}_g'\“'
a s YU glas ,Shae Ol pe 4 andllas 3550 bl
LQ‘)\&«A}‘_}-&‘W)MW;#JA(.S)J@
YYPAY
\4:{\4‘_;)'f.19}la>’-u.'z))p:‘_;jf.bjb.;-ui})_\
Oy 3 Shes U (X jgoms) oo zie p CLle bl
4._.1EXCE| L;jﬁ.;.aLf)le (J.;)‘ o:ul_w”.f(Y )}?:A)
)(Webb,1972)93&))&\_&«4‘}@]&)33);-}»
93 Low 5 (Walworth et al., 1986) o1 )\Sen 5 vy 5l
Jgﬂ:ﬁw‘)w)bdﬁjjsﬁwjb
Omgﬂfjbjéﬁ‘gsw&ﬂﬁjJ)‘leﬁ
Lyl b s ladusgdme wlad s o, b sy
e 81l s Shes ST 4 Ok 5 ol ST
58,5 s L ol ae OT slsesls sl
gExceILS;MlS)lJ-_éwJJLw,:cub;J_Q‘.&
QLAoJ\JJ_ijoA_@%JJAéJMQ)H
U Y 05,8 a5 Ldh o QB Yr (glaey 8
abye ol paie Sl el e 43 Shes Sl
03 ks @3S g S5 55 oS e s S &

sl » 3o J)! ‘Jg-: Ao S dslas s


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.4.2.0
https://agrobreedjournal.ir/article-1-308-en.html

[ Downloaded from agrobreedjournal .ir on 2025-12-26 ]

[ DOR: 20.1001.1.15625540.1384.7.4.2.0 ]

VWAL Oliaes b o yleis ‘(.;;,a.ug-‘”o\,_\ Floipsle Aloea”

S0 ) ds eni (p S ST 55 5 Ae) 20
Sl g &l (B et ool b K05 (5
() 8 (AT anlty b 055 55 M polie
a5 Ol 3T Ol s T oS 5l 590 5 e
(A y3) /Y= /YA (Do y3) YIY-Y/A 5 5
(p 5 5hS 53 0,5 (L) \YI-N4E (s )3) V/0-Y/4
VU=V o 8 kS 53 p 8 L) OF/E-44/A
23 5 ) WN-Y/A (o 5 kS 53 0,8 o)
o (0 S S 55 0 5 ) VNVUA 5 (0 S 4LS
o=l 03 s e SLeMbl STL bl o &S w5 S
33 o5 U G las Ses 40 oo 2w Ol Laaials
o 03 45 doas e Ol il pl )l sy S
3SR b (n S D55 e 350 ol
o s ) Dl e o 8 (R e e 9 092
Sl odaT Cs 4 a5 505 S ke
OlF o e 505 b amsldn 5 (6 i slazel b 09 2
S edeT Cows 4 @Lﬁ awslan (Y Jgda) 5 S eslanal
L Lo 5 43 5 plonil Sl gl b sy 00!
O smaly 5 JU sl ((Fageria et al., 1991) o1l
el 5 7=t 5 (Snowball and  Robson, 1991)
slap 5 & Aas e 0L (Letzch and Sumner, 1984)
93 ey 5 s (055,50 ol gl edel s 4
ods 31l 1 5 sldel b alin (390 b tagsy
SIS g 35 Ll el 01 Kia g3y ol o 5
35 U ol 3Ly 51,50 o 5 T ot (61 0k
ol g s ol ekl s 4 g 39 51 YL
ERPFSRRECOVRN PV INE PENTNEPE g PR
ot 3 =S ety 5 055 s calie 25>
bwgoddaogpld)lgsliel 5l 2y )5 s
! — (Campbell et al., 2000) ol,LSes 5 JraS
Slidlos, § a0 p3 00 S u Lo Slodle

RS
L;‘j—’ m.ﬁ)béurj_a)‘av\_ﬁ“-wbucﬁu
amale 51 6,8 5Kl G b 5l 2l ole laiend

S5 sl S 158 CJ_;).‘ ool ! L Laosls 03 4o Jbe 5
5 8 ol 2S5 S 03057 L MSTATC
dmely o d= B9y opl 53 uomen (Sumner, 1977)
b Ol ) 5b oS s Slas analr 55055 Slos
3 S 55 3, Shes amsly s Oldalics sl o
Sumner, 1977; ) 45l Sldalics S Aoy ¥ — £0
530 e 5 b esliaal Ly s .(Walworth et al., 1986
Sole Qlﬁ;,'o.l:o'utgl.ac)é Oy 3 Excel (6 5 guslS
(... sNxP ¢P/N ¢N/P) (Form of expression) lie
33 0 s S cdms o 3 s S s
s 4 oS5, Shee glls 05,8 ills) aneler
ol 5 Gl o s s () 5 Slas gl 25,5
S eslial Uy g o35 il sl Comd 0 8 50 ol o
e s 53 Ol p b Olsie 4 00 la sme F O 53T
Ol p 2 Ol jaseios Ly s sl aalllas 5 50
s 3 (S Seills o X)) Kl ol
OT a0 b e VU 3, Shes amsl> (CV)) Ol i
b ey oLl S Ol e e Ol p
w4 jole 4 594> (Letzch and Sumner, 1984)
5, Ses anel (SD ) Hline ol il Sl eslizal U 50
L s amubes Xy £SD, el Gk 515 YU
5 Shae Glols 05,5 55 Lnas ol sliws iyl
Cl gl aod b w4 A wls YL
Letzch and Sumner,1984; ) s5 b s ,5¢Ss 5

.(Walworth and Sumner, 1987

dmale 1 (5,8 Sl sy Sl eslizal L -l

WOhs 55 2l pole ang cble YU s Sles (glyls
oS (1 s 5 e (S5 Gan T (el ¢
(Ao )2) YOV 5 5 4y B, Olw b3 T Ol 55 ST
25 () VT (4 53) /30 (dsp3) /Y0
WA (o 8 5 S 53 08 LD VYN o 5 5 LS
(05 58 52 0,8 ) WIA lp S 58 53 0 5 o)


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.4.2.0
https://agrobreedjournal.ir/article-1-308-en.html

[ Downloaded from agrobreedjournal .ir on 2025-12-26 ]

[ DOR: 20.1001.1.15625540.1384.7.4.2.0 ]

T 5 s Gl s (lap 5 e’

<7 (’““fﬁ YU s Shes glaamslr gl olie olie 4 by e glao,lT -) Sy
Table 1. Statistical parameters of nutrients for high yield population in irrigated wheat

e e oSGk A 39l (Lo y3) Ol i s
Nutrient Mean Sufficiency level Coefficient of variation (%)
N (%) 2.566 + 0.243 2.323-2.809 9.5
P (%) 0.253 + 0.027 0.226-0.280 10.6
K (%) 1.949 + 0.453 1.496-2.402 23.2
Fe (mg/kg) 159.952 + 33.880 126.072-193.832 21.2
Mn (mg/kg) 72.078 + 18.679 53.399-90.757 25.9
Zn (mg/kg) 18.909 + 2.703 16.206-21.612 14.3
Cu (mg/kg) 17.767 £ 6.019 11.748-23.786 3338
B (mg/kg) 44.950 + 34.820 10.130-79.770 775
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Table 2. Statistical parameters of nutrients forms for high and low yield population in irrigated wheat

High yield population (B) ool 5, Shes anol> Low yield population (A) b 5 Slas anel>
Ol p b Oldalin slias oSla (L 33) Ol ok s CHNWERNRR, oSl (o)) Sy i Bl
Form of Number of Mean Coefficient of Number of Mean Coefficient of <SA /SB )
expression observations variation observations variation

N/P 450 10.206 + 1.062 10.4 532 12.765 + 2.538 19.9 5.713**
K/N 450 0.759 £ 0.150 19.8 532 0.714 £ 0.251 355 2.796**
Mn/N 450 27.833 £5.784 20.8 532 35.503 £ 9.284 26.2 2.576**
N/Zn 450 0.138 £ 0.018 134 532 30.480 £ 0.021 318 1.305**
Cu/N 450 6.871 £ 2.0217 29.4 532 9.444 +3.319 35.1 2.695**
B/N 450 16.935 + 12.574 74.3 532 24.610 £ 13.325 54.1 1.123**
K/P 450 7.681 + 1.409 18.3 532 9.004 £ 3.280 36.4 5.422**
Fe/P 450 629.661 + 101.206 16.1 532 825.925 + 171.832 20.8 2.883**
Mn/P 450 282.189 + 56.828 20.1 532 446.390 + 128.419 28.6 5.107**
Zn/P 450 75.072 £9.927 13.2 532 83.802 + 14.498 17.3 2.133**
Cu/P 450 69.522 + 19.686 28.3 532 117.269 + 37.998 324 3.726**
B/P 450 170.528 + 125.721 73.7 532 301.625 + 160.110 53.1 1.622**
K/Fe 450 0.012 + 0.002 19.9 532 0.011 £ 0.004 36.9 2.700**
K/Mn 450 0.028 £ 0.006 19.8 532 0.021 + 0.008 39.8 2.300**
K/zZn 450 0.104 £ 0.023 22.3 532 0.108 + 0.036 33.7 2.441**
Cu/K 450 9.061 +2.133 23.5 532 13.313 +4.013 30.1 3.540**
B/K 450 20.941 + 14.333 68.4 532 34.278 £17.481 51.0 1.488**
FelZn 450 8.467 + 1.363 16.1 532 9.906 + 1.564 15.8 1.317**
Mn/Fe 450 0.452 +0.078 17.3 532 0.543 £ 0.106 19.6 1.847**
Cu/Fe 450 0.111 £ 0.029 26.3 532 0.144 £ 0.0452 313 2.421**
Mn/Zn 450 3.825+£0.922 24.1 532 5.383 £ 1.353 25.1 2.151**
Cu/Mn 450 0.246 + 0.048 19.4 532 0.264 £ 0.057 215 1.414%*
Cu/zn 450 0.951 +£0.323 34.0 532 1.423 £ 0.469 329 2.106**
B/Zn 450 2.382 £1.832 77.0 532 3.705 £ 1.967 53.1 1.152**

** : Significant at the 1% level of probability.
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Grain yield (kg/ha)
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Side Equation Correlation cofficient
A) L Y =-574.8 + 4289.5X — 1527.4 X R?%=0.998**
R Y = 25774.3-10765.6X +1574.3X? R? =1.000%**
B) L Y =1/(0.0006 —0.0043X +0.0095X>  R? =0.999**
R Y =10821.6 —9931.8X R? =0.992**
C) L Y =—2642.8+8139.1X — 2198.0X >  R? =0.999 * *
R Y =8859.9—739348exp(~7.14X 08y RZ =1,000**
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Fig. 1. Scattered diagrams of irrigated wheat grain yield against N, P and K contents in flag leaf
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Fig 2. Scatter diagrams of irrigated wheat grain yield against concentration of Fe, Mn, Zn, Cu and B in flag leaf.
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Determination of Diagnosis and Recommendation Integrated System (DRIS)
norms for diagnosis of nutrient situation and study of nutrients balance for
irrigated wheat crop in East Azarbayjan

Feizi Asl', V. and A. Baybordi’

ABSTRACT

In order to determine DRIS norms for irrigated wheat, 982 plant samples were collected from Irrigated wheat
pilot project in East Azarbayjan (Tabriz, Maragheh, Marand, Mianeh, Shabestar, Sarab, Bostanabad, Bonab,
Malekan, Ahar and Kaleibar). Plant samples were taken from flag leaf at anthesis stage, for 5 years (1999-2004).
Following sample preparation, N, P, K, Fe, Mn, Zn, Cu and B concentration were analysed in Lab. At maturity
stage, data of grain yield were collected in all relevant fields. The results showed that means of optimal N, P, K,
Fe, Mn, Zn, Cu and B concentrations by DRIS and boundary lines were 2.46%, 0.23%, 1.74%, 137.9 mg. kg™,
59.4 mg. kg?, 16.7 mg. kg™, 16.5 mg. kg™ and 63.0 mg. kg™, respectively. To use DRIS for irrigated wheat crop,
data interpretation and studying of nutrient balance in plant, DRIS norms for 24 expression forms were defined.
It can be concluded that expression forms for irrigated wheat crop in East Azarbayjan, except for B and Cu

expression forms, can be used for deficiency diagnosis and studying of nutrient balance in plants.

Key words: DRIS norms, Boundary lines, Irrigated wheat.
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