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«Triticum aestivum»

Effects of phosphorus and zinc fertilizer applications on nutrient concentrations
in plant and grain yield in cv. Sardari «Triticum aestivum»

under dryland conditions
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Table 1. Mean of physical and chemical analysis of experimantal soil
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Properties Sl guas Cropping year

1995-1996  1996-1997  1997-1998
Sand(%) (s y3) oy 26 18 17
Silt(%) (4o 53) ks 24 40 44
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E.C.(ds/m) (o g i (5m3) SG SU1 il sl 0.45 0.55 0.55
pH glst & xSy 7.2 7.7 7.8
T.N.V(%) (A 2ok 5 i 3 5o 11 43 4.8
0.C(%) () IT o S 0.50 0.65 0.78
Total N(%) (4o 32) JS 31 0.058 0.075 0.080
P (av.) (dslp S 5S 53 p ) BB i 10.8 9.7 8.2
K (av.) (psssel Sliwbp E S 5 0 St oo b6 onley 490 635 593
Fe (av.) (DTPA-£ 54 53 p K)o 16 T 10.1 6.4 5.1
Mn (av.) DTPA-p TS 53 p Sha) ot b6 55 18.4 125 105
Zn (av.) (DTPA-¢ S 4S 53 p Sha)od 16 535 1.7 1.3 0.6
Cu (av.) DTPA-¢ S A4S 53 p Shad ot 6 e 1.4 15 1.9
B (av.) (13 ST-p S AS 55 o K)o 6 55 0.6 0.3 0.3
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Table 2. Mean sqaures for significance of grain and biological yields, H.I., T.K.W. and nutrient concentrations in rain-fed wheat flag leaf (1996-1999)

Sl S0
Mean squares
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SOV 15T dos Sl s Shes el 059 Nutrient concentration in flag leaf
df S 58 s abulm 05 S = AT Jao T3] o ST
Grainyield  Straw yield HI TKW N P K Fe Mn Zn Cu B
Year Ju 1 27789852*%*  106411971**  262.84**  64.80** 7.10**  0.0004™ 1.73™ 128™ 3528** 2.7™ 27.1%*  190.3**
RxY o 3,15 4 248465 1864982 11.01 2.77 0.08 0.0010 1.23 444 150 311 11 27.6
Phosphorus i 3 41456™ 25313™ 0.58™ 139™ 0.03™ 0.0003™ 0.10™ 427™  342** 59™ 0.8™ 0.6™
Y x Phosphorus b 55 Jl 3 148782"™ 703483™ 450™ 286™ 0.04™ 0.0003™ 0.01"™ 88" 57™  0.4™ 1.0™ 19™
Zinc S 3 240264 "™ 1685670™ 27.70%* 157™ 007™ 0.0010™ 0.04™  740* 416** 82" 1.4™ 7.3"™
Y x Zinc S Jl 3 715541** 3625999** 18.78* 362™ 0.06™ 0.0002™ 0.35* 327" 183** 36™ 39™ 17.4*
Phosphorus x Zinc S5 93 Shud 9 183807 "™ 957296 "™ 476" 121™ 002" 0.0002™  0.10™  447™ 38"™ 2.4™ 2.3™ 45™
YxPhosphorusxZinc (55,5 s ,3 Jlw 9 201032™ 1273750™ 8.67"™ 215™ 0.05™  0.0002™ 017" 161™ 102** 58™ 0.6™ 8.6™
Error L 60 112122 672763 6.88 2.36 0.04™  0.0003 0.012 231 36 3.4 15 5.1
C.V. (%) Ol ki s 16.8 20.8 5.8 35 5.6 115 15.1 10.0 10.8 9.7 214 28.7
ns,* and ** : Non significant, significant at the 5 and 1% levels of probability, respectively. Szl 7Y 570 o 53 513 gme s gan gl pde 55 & *F 5™ (NS
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Table 3. Mean effects of phosphorus (P) levels at Zn 0 applied on average grain and straw yields, H.1., T.K.W. and
nutrient concentrations of rain-fed wheat flage leaf
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Sles gls 5 Shee 5 S e ls R S s gl pole chile
'y Sl 4ls 5 Nutrient concentration in flag leaf

TP S b ol fac S5 o 93
Grain yield Straw yield HI TKW N P K “e Mn Zn Cu B

Treatment 4 4 1

(kg.ha") (kg-ha'") (%) ©) (%) (mgkg™)
PO 1748 2126 45.0 44.4 3.54 0.165 2.28 151.8 53.7 20.3 4.7 7.3
P50 1778 2079 46.0 441 3.58 0.163 2.13 169.2 61.2 18.0 55 6.5
P100 2011 2356 46.0 438 3.65 0.167 2.26 152.2 60.2 175 5.2 9.2
P150 1907 2278 45.5 44.2 3.62 0.175 2.38 159.0 69.2 17.8 6.0 8.0
L.S.D. 5% 193 291 1.2 0.89 0.24 0.02 0.4 17.7 6.9 2.1 1.4 2.7
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Table 4. Mean effects of Znic levels at PO applied on average grain and straw yields, H.1., T.K.W and nutrient concentrations of rain —fed wheat flag leaf

S 61> 3 Shee 5 Shes el 359 pra S s oM ote Chil
S 508 s, PHEN Nutrient concentration in flag leaf
TP b ol ool e S o BT
o 4 . 4 N P e Fe Mn Zn Cu B
Treatment  Grainyield (kg.ha™) Strawyield (kg.ha™)  HI (%) TKW (g)
(%) (mg.kg™)
Zn0 1748 2126 453 444 354 0.165 2.28 151.8 53.7 20.3 4.7 73
Zn10 2048 2324 47.0 440 3.75 0.160 2.25 155.3 53.5 19.0 5.7 7.0
Zn20 2094 2556 44.8 443 3.66 0.148 2.48 135.3 48.3 19.3 6.8 7.5
Zn30 2060 2667 43.2 43.8 3.63 0.152 2.53 147.8 475 20.2 6.3 7.5
L.S.D. 5% 386 184 3.0 0.9 0.24 0.020 0.40 17.7 6.9 21 14 27
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Fig. 1. Interaction effects of P and Zn different levels on grain (a) amd straw (b) yields of rainfed wheat
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Table 5. Direct and indirect effects of nutrient concentrations on grain yield by using path analysis

ol s 55 S
L N e i
< i
Nutrient Direct Indirect effects from Total
effects N P K Fe Mn Zn Cu B correlation
N -0.252** - 0.212* -0.037™  -0.044™ 0.306** -0.020™ 0.045™ 0.004"™ 0.245**
-0.490**  0.108™ - 0.101™  0.023™  -0.280** 0.015™  -0.085™  -0.018™ -0.643**
K 0.232**  0.040™ -0.212* - 0.035"  -0.225** 0.023"  -0.108™  -0.023" -0.241**
Fe -0.084™ -0.132™  0.136™ -0.096™ - 0.432** -0.018™ 0.081™ 0.027™ 0.362**
Mn 0.613**  -0.126™  0.224™ -0.086™  -0.060™ - -0.022™  0.095™ 0.034™ 0.690%**
Zn 0.062" 0.082"  -0.124"™ 0.085"  0.024™  -0.212* - -0.071™  -0.017™ -0.193**
Cu 0.192* 0.060™ -0.217* 0.013™ 0.036™  -0.304** 0.023"™ - -0.034™ -0.507**
B 0.109™ -0.010™ -0.079" 0.049™  0.021™ -0.190* 0.010®  -0.059™ - -0.365**

=17 570 Cla..)wuému\;@”g,w(.\m‘,_;;@**,*gns

ns,* and ** : Nonsignificant, significant at the 5 and 1% levels of probability, respectively.
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Effects of phosphorus and zinc fertilizer applications on nutrient concentrations
in plant and grain yield in cv. Sardari «Triticum aestivum»
under dryland conditions

V. Feiziasl! and Gh. R. Valizadeh’

ABSTRACT

Interaction effects of phosphorus and zinc fertilizer applications on nutrient concentrations and grain
yield in cv. Sardari were studied under dryland conditions. In order to do this study, experiments were
conducted with 4 phosphorus levels (0, 50, 100 and 150 kg P,Os.ha™) and 4 zinc levels (0, 10, 20 and 30 kg
Zn.hav) in using factorial arrangement in Rondomized Complete Block Design with 3 replications for 3
cropping seasons
(1995-1998) in Dryland Agricultural Research Institute Station, maragheh, Iran. The results showed that
phosphorus application did not significantly increase 1000-kernel weight, wheat grain and straw yield.
However, phosphorus application increased concentrations of P, Fe, Mn, Cu and B in flag leaf, but
decreased Zn concentration. Znic application increased grain and straw yields. Zinc application also
increased N and K concentrations in flag leaf but decreased P, Fe and Mn concentrations. Phosphorous
and Zine fertilizer applications increased grain and straw yields, but dercreased K, Fe, Mn and B
concentrations in flag leaf of Path analysis showed that grain yield correlated with Mn concentration in
flag leaf and influenced in variation concentration of other nutrients. It could be concluded that
phosphorus and zinc fertilizer applications influance grain yield and nutrient concentrations in plant. If
phosphorus and zinc fertilizers are applied together, Mn fertilizer is required for nutrient balance to
optimize grain yield.

Key words: Phosphorus, Zinc, Nutrient concentrations, Grain yield.
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