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Table 1- Some physical and chemical properties of soil
o P &9 o8l . S ) Ly el
il B ool b ool el T sl b oS Gose & S
SB il ) d ) d ) d ) d aalﬁ&w‘hlg@ 5 d J, QI 3
S ols ols ols ols - ols (N) padS ) <
Soil (K) ol (oc) N
texture (Cu) (Mn) (zn) (Fe) (P) (TNV) g ©*
(o PM
(Mg Kg™) o 5545 5 @5 o (%) w0 EC
(dsm?)
SC 1.2 6 0.7 5.2 290 7.2 0.84 0.08 17 0.6 7.8

Sl e Foe IV (slod > (S0 S0 3l sy oo
9 (chbly Sladge 255 S5)) (rwcide b9y 4 iud g 03l 1,8
S 503lal (V) sl ¥V+ zge Jobo > yiogidy pSmsl olkiuws L
5 SAS (Ll l5sle s 5 oolitsl b gl o )lel ulowigay 355 .5
285 el oS3 (glaiels aiz (ygeil Gosko 3l eSilhe dunglie
9 )9_».\5 u.\_'> c)n_w.‘? )‘ odléswl U_:i)lf LSLQ’QDL"’ W)y d)‘ 2
W Al 5 e Jg0,8 5l odliwl b BByl )18 aud
. . R P

Erodols = ([LiSa )3 jiud p)SelS) Al jaud i
5k il 3Slac. 5 (4 p Sk 53 i p Sl i il
(S 5o il

_ . _ Yo, . . i

PSS > L als p,S5kS) Tyl odlisal S sl
b jind Qo 4 (S )3 )5 k) &l 5 Sles Cos = (jaud
Ay aies Lits (V7) (LS )3 jaud p)SolS) dbgiye slas )
silod oela jhd oyl e 31, 595 Sglie clbcaled Wlsiy
o8 bled i edbOda yaud daly 4 Cons (g by S odle
sk asld cpl lade o yp gl o dBld youwd Bpas o )
Sowd S nly o olil s dsly (g yde Hlde a8 e e s Al
] PRI} b sddods

. _ _ Yo . T i

G = (pS 9k p p)SokS) S Ol > L) a3 LS
e do (LS 53 5aud p)55kS) ol jlas 53 Al Hiud Gl
2 (VF) (S 53 jhus p)SolS) &5land 355 lass 5> &l Haud
e 48 uad o ol Wil b 13I8 08, 0 jasls opl lide
e A yiad (ol )b Lulyd g pud 908 15 lalpd > s
Gl 305

3 ash 0y Sles Cond = (Anly (o) fuﬂ)lf b ad L
395 Hles o ashy 0y Sloe a4 ({40 aiby pFolS) walds Hlows

1- Phosphorus uptake

2- Phosphorus utilization efficiency= PUTE
3- P acquisition efficiency= PACE

4- P efficiency= PE
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Figure 1- Differences between canola cultivars in terms of phosphorus uptake efficiency (PACE), phosphorus efficiency (A)
and phosphorus use efficieny (B)
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Introduction: Due to the compatibility of canola with different conditions, economic value, its price and
importance of rotation with cereals, it has the highest level of cultivation area among the oilseed crops in Iran.

Phosphorus (P) deficiency is a widespread macronutrient deficiency and is one of the major limiting constraints
for canola production. Despite its importance, it limits crop yield on more than 40% of the world’s arable land
and 70.2% in Iran. Moreover, global P reserves are being depleted at a higher rate and according to some
estimates, there will be no economic P reserve by the year 2050. This is a potential threat to sustainable canola
production. Most of the P applied in the form of fertilizers may be adsorbed by the soil, and would not be
available for plants lacking specific adaptations. It is widely accepted that the most realistic solution to the
problem of P deficiency is to develop new plant cultivars that adapt to P-deficient soils. Phosphorus efficiency is
a term that generally describes the ability of crop species/genotypes to give higher yield under P-limiting
condition. Plant species as well as genotypes within the same species may differ in P efficiency. This study was
conducted to determine the effect of phosphorus fertilization on the grain yield and phosphorus efficiency
indices in different canola cultivars.

Materials and Methods: The present study was carried out at the research farm of the Mahidasht
Agricultural Research Station located 20 km away from Kermanshah (with elevation of 1265 m). This
experiment was conducted as factorial in a randomized complete block design with three replications with 2
factors including canola varieties and different amounts of phosphorus fertilizer. The first factor consisted of five
triple superphosphate (TSP) levels (0, 16, 32, 49, and 61 kg per ha) and the second factor consisted of three
cultivars (Okapi, Opera and Zarfam). This research was conducted on soil where the amount of available
phosphorus was lower than the critical level required for canola (15 mg kg™). Prior to sowing, all phosphorus
treatments with 30 kg ha™ of zinc sulfate fertilizer as well as one-third of nitrogen fertilizer (100 kg ha™ urea)
were applied during planting and mixed thoroughly with the soil. The remaining urea fertilizer was applied at
two stages of stem growth (120 kg ha™) and early flowering (100 kg ha™). Each experimental plot had an area of
12 m% Irrigation method was sprinkler. Grain and straw yield were determined after the harvest and seed
samples (harvesting stage) were taken and rinsed with distilled water, oven dried at 70 °C, ground, digested and
analyzed for determining the P concentration. Analysis of variance was performed using SAS software and mean
comparisons performed by Duncan’s multiple range tests (P < 0.05).

Results and Discussion: The results showed that the interaction effects of phosphorus fertilizer rate and
canola cultivars on leaf P concentration, grain and straw yield, grain P concentration and uptake, and P
efficiency indices were significant. In average of the two-years, the highest grain and straw yields (3203 and
4613 kg ha™, respectively) were obtained from 300 kg ha™ P fertilizer rate for Okapi cultivar. Under the P
deficiency condition, no significant difference was observed between cultivars in terms of grain yield.
Significant differences were observed among three cultivars in terms of P efficiency. Opera cultivar was efficient
in absorption (0.84) and Zarfam cultivar was efficient in phosphorus utilization (152 kg grain / kg fertilizer), but
Opera was phosphorus efficient. With application of phosphorus fertilizer, phosphorus use efficiency decreased
and the highest amount was found for the control treatment which produced 169 kg seeds per kg of phosphorus.
The lowest amount of this characteristic was obtained for 300 kg phosphorus fertilizer treatment. Considering the

correlation between phosphorus stress factor and P uptake efficiency, it seems that P efficiency was dependent
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on P uptake (R? = 0.477 ™) rather than P utilization (R* = 0.076 ™).

Conclusion: Phosphorus uptake efficiency can be used for selecting P efficient cultivars of canola under
farm condition. Application of Opera and Okapi cultivars with 80 kg of fertilizer per ha in similar conditions of
this experiment would be advisable and excess phosphorus fertilizer application would not significantly increase
grain yield. Selecting suitable varieties could decrease application of chemical fertilizers in the soil.
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