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1- Nutrient Index Value (NI1V)



AR L sla polie aslis o)l 3l eoliiml b ol pl 2 Lo byl 3050 10 S (g juilols caurdy b,

SLE > (o dy90 (Shg (dobe) 292 35 YV I i
() b s

Ol (sla i ans o SLa LA S5y el paais (Al
294

o Gl (o 3590 Gblio > SB (o )lel (glo Shig b
Jbey @i wlls S 0jsis el Lo Sk (olod o jl 45
b yie 2 puiejeowd +IVF ST (S psdlcolin (SSke a8l
SN e S bl e ey (uion jewd +/TY lre Bl yl
e (o (ponj s VP aiald) yio py oy j o VIVY
oo jswd +IVE 5l 5SS EC jlade dadiges doyd B+ )d .05 oo
Hblien yio g uiejiewd A0l S Ao 3 VB 53 g e
5 o5 LS (s EC bl jl ladiges o> VO 5 i ol
2 2590 2l (oS g bawgia (IS gl 2> VO I 28
PH (Sle (¥ Joio) 85565 o0 )18 s5— a8 SSLS 09)5 1
(MY~ 5 $/30) VYD aiols b (b5 saS) V/SA Lo yljag 3 SI5
Gyl5e0d 2o 3 YO ls oyl Bollas sl o + /Y'Y Hlze Blysdil 4
Lo B (B oS o VO s PH Gyl (wyp 0y50
S PH o Sy (ooled o 53 Aibin 2L b bwgio (LB
YL ey (s Ul o yel ol g )b 1) Gl oy S
Shy cnl o8 Spdims canlo b g oK iolojl )3 o (60l
ol S8 Jgia) 4l 538 )8 Jlod (sla)ljen> 5
y Sl o pd o pdin & Sl b Sy 932 S > Jolea
FALY 5l (Shg ol s ael B olaidldgs 4 uom Ad L
Ol Lol sl oo e il o duo 3 WP 1Kke b lo)d
2 Loy g (Sal (o5 g Jgame (oM L 2ioyd UY | eSS
33> (o WSl (Sl (L g (Sl (2] o) Be 39
3 a8 1y (1o ¥ ) ) Sal (s oSl so s daS )l
3y90 (=2l Al ) cplpla (I Jgaz) am3 o0 (it 4o )3 VO
Sl o e Sl g el Sl ST (00l 5 IS )y
9 yind 0ag 4 L3S Byume )3 45 3 g2y (olie polie
E9d90 ol il 35550 9 59y coml Wilo Bpumo o8 olie Cy e
2 pelS S8 Gl (392 YU Gizmen (170) 3,650 )18 Jlas e
5L Lol 3 culls Lol s wlge ass o)

2oy YIVE aiely b doys V0 a3 (o))l o JTosle (pSSlee
(Ao > ¥A) (o0b b STy 48" 3l o (Aoya Y/O- b +/VF)
2 ls ol Gllas e o sdalin Ciuo (pl bl jl diges oy
2o By g a0y K 5l 268 Jloske yliwe (sl do)> O+
ol Jopd Vs Ay

WA gaowMS 0l ; g lawgie (S S dw

)1 odla_wl ‘d.i.uu.o% L)J‘ dLu.A 9 )‘.::a.o 1P 9w po U:’?) (u!J‘
S sla Sy sl ele pine lie )3 39290 lagatn WS
o9es SBS Ry Slp &S 290 0L ) 9 lwgle (oF NS 4w &
299 Oyl 22 SSB (g) 2 (slod i nS slaing; bl 5,50
&S ale mlio 3 gm0 yuize (glagiis WIS 5k 5l e sl
Sl 00,5 oolaiiwl gy w20 klyd (o b Sy opl diely b 550
)1 O™ 9 (S9) ‘)&A ‘LJ'Q’T cry_wL,u c)ﬁ_mﬁ u.:‘.)._c )_.oL».C
slailejl plos! B,k 5l 2 pasS jaiske lagd o WwMS
Osiw 53 @l cpl oled 4y a8 b edlaiwl sble (pl )5 (ouiwly
ol 0 o)Ll Y Jan )>1

el gy eisliip Byyme ploylal nl o(YY) 3055 29, (o
)1 odlawl Ls A;QS dl.(bo.)‘.) d.\uw% le).g I) d.)).g)lfﬁ 9 S
pole il (sla ]S 53 o 2905 Sl jlume Byl 5 (nSilise
sloodls Jimgt opl )0 g e odlitul Jlgls 4 ol 5l 659l
9 %) h’b) )‘ odlawl b S US)J9 pL d‘).: L god SY¥ )l J_.4>l>
@S dw &y (S o (SD) lme Bl 5 (X) (:S0le S8
() Jgie) 28 S8 0L 5 (ate b ColiS) Lawgio o8

X; <X —SD oS
X—SD <X, <X+SD bwsta (1) ala
X;=X+SD sb;

lasly ol )

SB Sy ke X
5 () J92) (or e y90 anels > SB (Shy (Sle X
(V Jgi2) (s 2y90 dnele > SB (Shig sline Bl ol :SD
bl o

ol pas s ()l (S lajiehl (it WS )
Sk ledn Jhg) ol g SB la Shg ol (NIV) (ol
dwbxe pjdaly 3kl (559 xSke 4 2 (V) oLSen 4
)
(I X Spow + 2 X Syeqium + 3 X Spign)

NIV =
SLow + SMedium + SHigh

P e She b @l ol (adls (31 NIV
Sk

w5 NS 53 diges dluss iS5y

o(coleS) e b bawgio (S )0 adiged 3las :Syeqium

Al go Db S ) badiged dlaw Syign

LB VEY 5168 NIV 00 dwlxe olde ¢ ybgy ol 5o

(V) ksl



*..

WA LT = e oF o louds FF alo (SB g O 4,55

- - - > 0Ly 0°Lt-0'8T 08 > 01 8¢ i (%) 18
- - - > 7'6¢€ T6£-9°01 991 > 11 82 bt (%) pues
- - - > 09t 0'9v-LTC Lee> Tl 143 e (%) LerD
(81) > 691 SO'I-T1 Tl >GT1 SI'1-ST°0 §T0> S¥°0 690 7 (8y/8w) nH
(81) > 690 §9°0-5°0 SA >0L0 0L°0-0T°0 00> 9Z'0 90 6 (By/Bur) uz
(81) > 11 [1-8 8> >t v ¥ > 0°s 68 st (By/8w) upy
(81) >66 §6SL SL> >6'8 $'8-0°¢ 0¢> 8T 8's = (By/8wr) 24
(02) > 0ST 0SZ-051 0S1 > >0£9 0£9-0€€ 0€€ > 0S1 18t e (Boy/Buw) 3
(1) > Gl S1-01 01> >6l 61-S $> TL 0z e (34/8w) 4
(L2) >91°0 91°0-30°0 80°0 > >S1°0 S1°0-L0°0 LOO> £0°0 10 0 7 (%) N B0l
(L2) >T i €1 > > 6l SF1-+9°0 #9°0 > 0t'0 SOT e (%) WO
(Lp) >0€ 0€-01 01> > 1T LTT > €71 Frl  s‘me s (%) f00RD
(£2) > €L €199 99> >08 08FL ¥L> 1€°0 69°L | Hd
(L) > 1 [ > > 660 66'0-€5°0 €50 > €T0 9,0 @ s (wysp) DF
Che St o (as+x) (as+xoras—-x) (as-x
(poyrowr uowwod) douaaapay 1 UOHH T WP ¥ Mo {Ac ySIy orber winIpay] 5¥ mop (as) x) adjoweaed [l0g
o (6o £ k) POYIIU UOWITI0)) poyIIUW SIW05) jpfje o oA P uAuJ.
(6o otk (600 bt -

sanado.d [1os paanseaul 10§ BLIILIY UODEIYISSE]D -] J[qEL
b0 (- o’ gheir S 6K TS o (05K e A 9



Qo) L I polie (el il 5l oolil b oyl 0 pé o 5l T 3033 30 S (6 juiibiols camdg U]

Ol el 9 138 polic pad L pslie 435,1-F Jga
Table 2- Nutrient index with range and remarks
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Table 3- Statistical properties of studied soil in all districts

S oSl e Bl Jlas g8l Jol Sle e Sila egw Sila Oldi Gups Shgmgmlbe oo
Parameter Mean SD Min.  Max. Q1 Q2 Qs CV (%) SWT
sl ol 0.76 0.23 013 173 0.64 0.76 0.90 30 o
EC (dS/m)

pH 7.69 0.31 6.95 8.20 7.48 7.79 7.95 4 *x
eSS 14.4 123 10 690 49 9.3 230 85 o
CaCOs (%)

OM (%) Jiel 105 0.40 016 250 0.80 1.03 1.29 39 *x
 oisr 0.11 0.04 001 020 0.07 0.11 0.14 38 ns
Total N(%)
P(mg/kg) s 120 7.2 21 390 6.7 11.7 15.7 60 *x
K (MQ/Kg) pewly 481 150 161 943 358 471 598 31 *x
Fe (mg/kg) o» 58 2.8 08 110 3.2 5.3 8.5 49 *x
Mn (mg/kg) 55z 8.9 5.0 14 311 47 75 11.8 57 *x
Zn (mglkg) s,  0.46 0.26 010  2.02 0.28 0.40 0.60 57 il
Cu(mg/kg) L  0.69 0.45 010 261 0.37 0.54 0.92 66 il
Clay (%) ) 34 12 11 80 20 27 35 34 il
Sand (%) oo 28 11 7 68 20 27 35 41 x
Silt (%) cdow 38 10 10 82 31 37 43 25 ok
SD: Standard deviation, Q1: 1st Quartile, Q2: Median and Q3: 3rd Quartile and SWT: Shapiro-Wilk test
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Figure 1- Comparison of available potassium content in Maragheh, Hashtrood and DARI station (a) and swelling soils in this
dryland areas (b)
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Figure 3- Scatter diagrams of calcium carbonate equivalent (CCE) and P (a), K (b), Zn (c) and Cu (d) in Iran northwest drylands
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Table 6- Pearson's correlation coefficients of soil properties in Iran North West drylands

‘—é_‘ 79 EC pH o.M Total N P K CaCOs3 Fe Mn Zn Cu Clay Sand
Variables
pH -0.22%*
o.M -0.14**  -0.26**
N -0.11*  -0.17**  0.29**
P -0.06ns  -0.14** 0.08ns  -0.04ns
K 0.05ns  -0.16** 0.20** -0.02ns  0.21**
CaCOs 0.04ns  -0.13**  0.10* 0.04ns  -0.42** -0.24**
Fe 0.36** -0.77** 0.33** -0.08ns 0.45** 0.23** -0.06ns
Mn 0.29** -0.53** 0.18** -0.0lns 0.39** 0.18** -0.16** 0.63**
Zn -0.04ns  0.37** -0.09ns -0.08ns -0.13** 0.13** -0.17** -0.16** 0.0lns
Cu 0.10* -0.30** 0.18** -0.07ns  0.33**  0.38** -0.20** 0.39** 0.46**  0.44**
Clay 0.05ns -0.10*  0.12** -0.01ns -0.08ns -0.03ns 0.11* 0.20** 0.06ns -0.10*  0.34**
Sand 0.0lns -0.19** -0.06ns -0.03ns 0.03ns -0.06ns -0.02ns  0.09ns 0.10* -0.09ns -0.26** -0.44**
Silt -0.11*  0.35** -0.02ns 0.0lns 0.09ns 0.06ns -0.16** -0.46** -0.26** 0.31** -0.02ns -0.37** -0.40**
ns, * & **: non-significant and significant at 5% and 1% probability levels respectively. TN g 70 Join] o )3 )5 gixe 5 3 dme a5 4 KK 5 NS
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Introduction: Dryland farming is a major agricultural practice in northwest of Iran. Accurate understanding
of soil fertility status is one of the basic needs of dryland agricultural system. Soil chemical properties play an
important role in soil fertility. Assessing soil fertility is an essential need to identify environmental-friendly
strategies leading to more sustainability in agricultural systems. Unfortunately, plant nutrients are insufficient in
many dry farming areas of Iran, or soil conditions do not allow plant to uptake certain nutrients. Therefore, soil
scientists focus on using commercial fertilizers and manures (rotation system and conservation tillage) to add
nutrients and organic matter to soil. The fertility of soils can be further improved by cultivation of cover crops
through adding organic matter to the soil which leads to a healthy soil with more macro-nutrients and micro-
nutrients content and better structure. Therefore, evaluation of soil fertility is a basic tool for decision management
in drylands and estimation of capacity of soil to maintain a continuous supply of plant nutrients for a crop
production. Evaluation of soil fertility in drylands of the northwest Iran have two objectives 1) Assess nutrient
status of soil-crop system 2) Diagnose suspected nutrient imbalances.

Materials and Methods: This study was carried out in northwest of Iran drylands including: west Azarbayjan,
east Azarbayjan, Kurdistan and Kermanshah provinces. A total of 674 soil samples were collected from farmer’s
fields in east Azarbayjan, west Azarbayjan, Kurdistan and Kermanshah 414, 97, 90 and 73 samples, respectively.
The surface soil samples were taken from 0-25 cm depth in each field before the sowing of the rainfed plants in
autumn by composite sampling method. After collection, soil samples were immediately dried, grounded, screened
through 2 mm sieve, labelled and stored in plastic container. The samples were analyzed for 12 chemical and
physical parameters include: soil texture (hydrometer method), pH (saturation paste) and EC (saturated extract),
organic carbon, Total N (Kejeltak), calcium carbonate equivalence (acid-neutralizing value), phosphorus (Olsen),
potassium (sodium bicarbonate extracted) and iron, zinc, Mn and copper (DTPA extracted). Soil samples were
categorized as low, medium and high on the basis of their availability in soils by two Gomes (1985) (equation 1)
and common (nutrient classification by critical level method for dryland wheat) methods.

X;<X-SD Low
X—-SD<X;<X+SD Medium Equation (1)
X, >X+SD High

Where, X;, X and SD are soil property, average of soil property in all area and standard deviation of soil
property, respectively. In order to compare the levels of soil fertility of one province with those of another it is
necessary to obtain a single value for each nutrient. Nutrient index value (NIV) was calculated by Parker et al.,
(1951) method (equation 2) for soil samples of each province or district from the proportion of soils under low,
medium and high categories using following equation:

NIV = (1 X SLow +2x SMedium +3 X% SHigh)

SLow + SMedium + SHigh Equatlon (2)

Where, S, ow s Smedium aNd Syign are number of samples testing low, medium and high category in each
province, respectively. If the NIV is less than 1.67, the soil fertility status is low, the value of 1.67-2.33 reveals
optimum fertility (sufficient nutrients). The values greater than 2.33 denote high fertility status.

Results and Discussion: The results showed that, the Gomes (1985) method could not classify the soil
properties in all studied regions (population) correctly, due to the tends towards central limit theorem (optimal
condition). Calculation of NIV showed that using conventional method (critical levels) for classification of soil
properties was better than Gomes (1985) method because it was more compatible with the field conditions. The
results revealed that soil salinity and calcium carbonate did not seriously make problems in dryland areas.
However, increasing the amount of calcium carbonate decreased soil phosphorus, potassium, Fe, Mn, Zn and Cu,
significantly. Soil phosphorus and Zn were more influenced by increasing calcium carbonate. Assessment of soil
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fertility status by NIV showed that, soil organic matter was low (deficient) in west and east Azerbaijan with 92
and 69 percent of those areas. But total nitrogen was optimum (sufficient) in all areas with 98 percent averagely
(except east Azarbayjan). This is mainly due to the application of nitrogen fertilizers in wheat drylands and
conservation tillage system in some areas. Soil phosphorus was evaluated low in two west Azerbaijan (81%) and
Kermanshah (67%) provinces, but in east Azerbaijan (68 %) and Kurdistan (85%) were sufficiency or high for
wheat production. Potassium was more than sufficiency (high) in 90 percent of all areas averagely. Micronutrients
deficiency were observed in some provinces. The results showed the deficiency of Fe with 100 and 69 percent in
west Azarbayjan and Kurdistan, respectively. Deficiency of Mn with 89 percent of west Azarbayjan, Zn with 84
percent in east Azarbayjan and Cu with 100 and 87 percent in west and east Azarbayjan were also the other
obtained results of this study, respectively. The results of present study suggested that nitrogen and phosphorus
fertilizer applications can also be important in micronutrient management in dryland areas.

Conclusion: It can be concluded that the capability of critical level method is better than Gomes (1985) method
in classification of soil properties. Nutrient index value (NIV) method can efficiently evaluate soil fertility status
in Iran drylands. According to this research, Fe, Zn and Cu nutrient deficiencies are just as important as P and N
deficiencies in Iran dryland areas.

Keywords: Dryland, Northwest of Iran, Nutrient index value, Soil fertility



