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Figure 1- Therelationship between actual yield and predicted yield by the regression modelsin 0-20 (A), 0-40 (B), 0-60 (C) and 0-80 cm
(D) sail layers
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Figure 2- Therelationship between mineral nitrogen in 0-20 (A), 0-40 (B), 0-60 (C) and 0-80 cm (D) soil layersand grain yield
Mineral nitrogen conversion factor kg.ha™ for mg.kg™ is 0.4348 and mean of ammonium per nitrate ratio in 0-20 (a), 0-40 (b), 0-60
(c) and 0-80 cm (D) soil layers are 2.20, 2.53, 2.63 and 2.74 respectively
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Figure 3- Therelationship between the aver age of soil temperaturein 20 cm depth and daily rainfall during the growing season of

dryland wheat in 2010-2011 cropping year (A) and three-dimensional model of therelationship between the amount of mineral nitrogen
and soil water content with grain yield (B)



\OFF

g

quu

9

Loy o s (S5

WAB oo — ;3T B ey

su

£ & g Ao eV fcleepaer” 0 € cfor of | pue ¢ 21 1 JuedL SIS UEdljIuFIS-uou 1, , pue , ‘su

#21°C1 #xE'€1 #x7TT +x8°L1 AanjeAa
£yie LElE §rsT L'6LT as
#2L9°0 #%69°0 #x08°0 #%9L°0 |
*#xEL°0 #xSL°0 *x78°0 +x08°0 -
St =070 9T ey 68T «1E0 $'891 «1°€6T w6 *6T°0 ges U EFL 0€lL €0 09L #+0°9€T J
¥ze 970 6'81 +96'CH 6T «+EF°0 I'Ll «CSY 9L8IL w70 I'6S81t *9'196T11- 8ILEY #4960 L'LOILE #+0'P8L8LI- 2
£F8rl SUz1I0 7198 *x LV L0V 9l SULL'Q £9¢6 70661 Lel SU9L°0 vl #x0°STC 91 SU9Q°0 0S8 #x6'90E p
o €70 10 SUg00 0£81 %970 6901 ##0° 9708 6L0TEE #*%95°0" 0 soceol *L'69000¢ L6LLLT %0570~ 8T8LIYI +x8CTO96Y B}
oo 980" 6'LS Suye'Col- o8t €0 TELOS *CU'F9T0T- 99T *6T0- L¥S1 «CILE 85S¢ « €0 8'80C #xL'068" q
8'089L1 - 6'96201 x| ISPTIE FLEOY - I"€1S€T & LETOL 00800F - 8'9IVEET  «8TLIPLS LLBLIE - I'PTIS8L s 1'EBO6ES- B
_n..a\..nww:_ UONR[ALIOD 10013 _w.ﬂ._mw:. uoNER.LId FURRE) _am.._“.m.:_ uoNE[R.LI0d 10413 _a.wu.ou%.: UoNE[RLINd 10013
2auapyue)) [BLIE] Emv:w«-m WIDYID  Hauapyuory [LELA _....n—::w-w WIRI0D  y3uapyuo)) [enaeg _u..nﬁ:mwum JWIPWR0D  yyuapyuer) —u.:::_n“m JuaRY0)
N neee : N YN e . meefe A . merife s
|9 . apalay) Falaa) sl . [l oy Fala |0 . [aseiayt Pl (T |mneey Falal
e o™ -5 <be o™ w5 obe o 75 obe -5 JmeIg
Py
() 0g-0 wdap 1105 (wd) 99-0 wdap 1§ () oy-0 wdap 1108 (w3) 0z-0 wdap 108 T

or[? eenSpapow AqeNng

(gz=u) asuodsal jeaym pueip yiim sIaLe[ [108 JUAIIRIP ul () JUI)UOI AIN)SIOW [10S PUE (UILIN]) UITOL)IU [EIIUIU UIIM)I( [APOLU 13})3( PUE S[IPOLI UOISSAITAL JO JUADIFI0)) -€ IqEL
b §— o[PS 6 ormge o e S LHD er (e ) £ Lo BO oo Gl 600 e (MU § b Cqbion (g) o givan e 6902 0 A AR e o (y4=u)



VOPY a0 pusS ails 5 ,Sos b S O sgixn g oolis] B8 (59 35y ol (coximnly

S g poud Aliseo (30 3 013 e 4ild 3,50 (sl 9 3,50e b e BB (359 5% S0 )3 (o (g m (Swmod <l pb - g
Table 4- Pear son correlation coefficient between nitrogen available formsin different soil depthswith dryland wheat grain

yield and yield components
-4 NH,"
Characterigtic Soil depth (cm) (e slw) o
0-20 0-40 060 080 0-20 0-40 0-60 0-80 0-20 0-40 0-60 0-80
Grain yield 0.27ns  0.33* Or.1288 Or.IZSS 0.66%*  0.77**  0.77** 0.76** 0.56%¥* 0.75%* 0.77*¥* 0.77**
No. spike perm®  0.01ns 0.08 007003 0.34%* 0.37* 0.41%* 0.40* 0.20 0.33* 0.37* 0.37*
ns ns ns ns
Thousand kernel - -0.13  -0.16 -0.19 -0.10 -0.07 -0.07 -0.07 -0.18 -0.11 -0.12 -0.13
weight 0.20ns ns ns ns ns ns ns ns ns ns ns ns
No. seed per 0.37* 028 026 0.20 0.20 0.21 0.22 0.21 0.35* 0.29 0.29 0.26
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Introduction: Nitrogen (N) is one of the most important growth-limiting nutrients for dryland wheat.
Mineral nitrogen or ammonium (NH,") and nitrate (NO5 ) are two common forms of inorganic nitrogen that can
serve as limiting factors for plant growth. Nitrogen fertilization in dryland area can increase the use of soil
moisture, and improve wheat yields to some extent. Many researchers have been confirmed interactions between
water stress and nitrogen fertilizers on wheat, especially under field conditions. Because of water stress affects
forms of nitrogen uptake that leads to disorder in plant metabolism, reduction in grain yield and crop quality in
dryland condition. On the other hand, use of suitable methods for determining nitrogen requirement can increase
dryland wheat production. However, nitrogen recommendations should be based on soil profile content or
precipitation. An efficient method for nitrogen fertilizer recommendation involves choosing an effective soil
extractant and calibrating soil nitrogen (Total N, NO; andNH,") tests against yield responses to applied nitrogen
in field experiments. Soil testing enables initial N supply to be measured and N supply throughout the season due
to mineralization to be estimated. This study was carried out to establish relationship between nitrogen forms
(Total N, NO; andNH,") in soil and soil profile water content with plant response for recommendation of
nitrogen fertilizer.

Materials and Methods: This study was carried out in split-split plot in a RCBD in Dryland Agricultural
Research Institute (DARI), Maragheh, Iranwhere N application times (fall, 2/3 in fall and 1/3 in spring) were
assigned to the main plots, N rates to sub plot (0, 30, 60 and 90 kg/ha), and 7 dryland wheat genotypes to sub-
sub plots (Azar2, Ohadi, Rasad and 1-4 other genotypes) in three replications in 2010-2011. Soil samples were
collected from 0-20, 20-40, 40-60 and 60-80 cm in sub-sub plots in shooting stage (ZGS32). Ammonium
measurement in the soil KCl extracts was down by spectrophotometry method and colorimetric reaction at 655
nm. Also, Absorption spectrophotometry method was used for determination of nitrate in soil extract based on its
UV absorbance at 210 nm. In this method two measurements were carried out; one before (by Zn coated by Cu)
and second after reduction of nitrate). Using the difference between these two measurements, concentration of
nitrate in the extracts was determined. Soil water content was also measured with Diviner 2000 after calibration
in 0-20, 20-40, 40-60 and 60-80 cm soil profile in sub-sub plots. After wheat harvest, the most suitable
regression model between soil mineral nitrogen (Nm) and soil moisture (6) was fitted with wheat grain yield by
DataFit version 9.0 software.

Results and Discussion: The best model between soil N forms (nitrate, ammonium and mineral nitrogen)
was calibrated between mineral nitrogen (Nm) and soil moisture (6) with crop response (Y = a + bN,, +
cln(0) + dNZ + eln(0)? + fN,, In(0)) that explained 80% of dryland wheat yield variations. In this model,
the contributions of mineral nitrogen (NO; +NH,") were 26%, soil moisture 50% and their interactions 24%.
According to this model, the effect of soil moisture on production of grain yield was 2.3 folds greater than the
mineral N. These results are most suitable for sampling and calibration of mineral nitrogen in 0-40 cm in dryland
wheat stem elongation (ZGS32). Critical value of soil mineral N was 41 kg/ha, equal to 18.0 mg N, /kg in this
layer for obtaining higher grain yield (over 2500 kg/ha). According to regression model, application of 50 kg
N/ha in autumn was able to provide N, critical level in 0-40 cm layer for dryland wheat genotypes under
experimental conditions. Also simulation model showed that nitrogen fertilizer increased grain yield and it is
more than the soil mineral nitrogen. If the soil mineral nitrogen is 20 kg/ha or less in 0-40 cm soil layer, there
may be increase of grain yield up to 4000 kg/ha through the application of nitrogen fertilizers. Therefore,
increasing of mineral nitrogen in the soil profile up to 20 kg/ha is not appropriate for wheat production in
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Northwest of Iran drylands.

Conclusion: It can be concluded that, there is a relationship between soil nitrogen and moisture content with
dryland wheat response and suggested model can be used for nitrogen recommendations for dryland wheat.
According to the model, the effects of nitrogen fertilizer application on grain yield were much more than the

effect of soil mineral nitrogen. Therefore, the increasing of soil nitrogen storage is not recommended in dryland
conditions.

Keywords: Critical Level, Nitrogen Requirement, Simulation, Wheat Genotype



