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ABSTRACT

In the recent years, the study of genotypic variation in terms of efficiency of mineral nutrient has attracted
the attention of researchers worldwide. Hence, to investigate the variation in the nitrogen (N), phosphorus
(P) and potassium (K) use efficiency in 6 important crop and weed species (durum wheat, common barley,
naked barley, triticale, wild oat and canary grass), a pot experiment was conducted as a factorial
arrangement in a completely randomized design with three replications in Gorgan University of
Agricultural Sciences during 2016-17 growing season. This experiment was carried out under unfertilized
and fertilized at optimum rate conditions. Concentrations of elements and dry matter were measured in stem
elongation, anthesis and physiological maturity. The results of variance analysis showed a significant effect
of experimental factors on efficiency (dry matter to nutrient content ratio), nutrient efficiency ratio (dry
matter in control to fertilized treatment ratio) and nutrient harvest index (nutrient content in grain to total
dry matter ratio). There was no significant interaction between experimental factors for the traits studied in
three stages. The results also showed a significant decrease in traits as a result of fertilizer application.
According to the results, evaluation of nutrients efficiency in early stages of growth is not sufficient for
comparison or screening of genotypes and should be done in more advanced stages, especially maturity.
Also, considering the substantial variation among studied genotypes in terms of nutrient efficiency, more
detailed studies on genotypic variation seems to be useful for identifying traits related to mineral nutrient
efficiency.

Keywords: Bread Growth Stages, macro-nutrients, nutrient efficiency index, Nutrient efficiency ratio,
nutrient harvest index
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Table 1. Mean squares of the effect of fertilization (F), plant species (species) and their interactions on the

nutrient efficiency index of nitrogen (NEI), phosphorus (PEI) and potassium (KEI) for shoot dry matter in
stem elongation (SE), anthesis (An) and physiological maturity (PM).

S.0.V. df

NElse) NElay  NElpy PElss) PEI(an) PElpw KElssy  KElay KEIpy
F 1 1585.65" 9975.92”  1952.68™ 11970.87°  89988.57 400739.1™ 28137  457.91™  1740.75™
Species 5 240.16 ™ 836.78" 3130.71™ 10516.16™  88805.50™  67306.45  84.22* 442.54" 6057.57™
Species*F 5 10.71s 621.95™ 69.81™ 2418.83" 4233.71™ 4909.42 "¢ 9.850s 155.39™ 158.48 "
Error 12 6.98 233.93 135.46 1796.41 4093.07 2515.07 19.52 100.51 87.94
C.V. 5.79 12.54 11.90 16.98 12.15 8.96 15.64 14.66 8.47

o0 Sy g i Jlesol a5 s dee g o gme oS A o * s
ns, * and **: not nsignificant, significant difference at 1 and 5% probability level, respectively.
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Table 2. Efficiency index of nitrogen (NEI), phosphorus (PEI) and potassium (KEI) for dry matter

production in stem elongation (SE), anthesis (An) and physiological maturity (HM) in different species
with (F1) and without (Fo) fertilization.

Treatment  NElsp  NElan NELin PElsn) PElan PEl ) KElsp) KEIan) KEIim)
(grgrh)  (grerh (gr.gr') (grgr)  (grerh (gr.grh (gr.grh) (gr.gr') (gr.gr')
F 38.12°  103.09° 87.85° 22897°  453.14° 430.51° 25.07° - 102.19°
Fo 53.17°  140.84° 107.61° 27033 588.43° 688.94° 31410 - 119.22¢
LSD 2.14 12.40 11.60 34.36 11.92 44.61 3.58 - 8.34
WDRM 44.25° 105.98°¢ 75.40° - 384.85¢ 416.90° 3231 79.71° 159.67°
BSAH 52.08°  138.73%® 93.98" y 652.24 535.71° 24.83 53.58¢ 113.32°¢
BNKD 49.58* 11743 81.09% y 380.16¢ 46736  26.12% 58.76¢ 117.58°¢
TTkL 49272 107.01°¢ 87.98 . 577.51° 500.23 28.75% 77.96% 141.68 °
AVEN 38.97¢ 143.62° 139.15% y 708.29% 731.35° 2434 67.22% 56.97 ©
PHLRS 32.06°  121.09%  14525° y 798.16" 706.80° 24,92 63.07% 75.02 ¢
LSD 4 23.20 18.34 - 120.53 77.26 6.7 15.21 14.45
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Table 3. Mean squares of the effect of fertilization (F), plant species (species) and their interactions on

the nutrient efficiency index of nitrogen (NElgn), phosphorus (PElGs) and potassium (KEIg,) for grain,
and harvest index of nitrogen (NHI), phosphorus (PHI) and potassium (KHI).

S.0.V. df NElIg, PElG,

KEIGa PHI KHI NHI

F 1 42418  72834.11™

Species 5 581.02" 21414.32"

Species* F 5 40.83™ 1897.82™
Error 12 46.53 697.17
C.V. 17.72 13.33

420.90™  0.08™  0.008™  0.006 "

3737.63" 0.1 0.032" 026"

51.53™  0.005™ 0.002 "™ 0.003"
17.89 0.005 0.008 0.001
8.85 11.93 14.46 4.59

o0 Sy g g Jlesl e 5o s dme g o g S A o * s
ns, * and **: not nsignificant, significant difference at 1 and 5% probability level, respectively.
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Table 4. Nutrient efficiency index for grain (N; NEIgn, P; PElgs, K; KEIGn), nutrient harvest index
(N;NHI, P; PHI, K; KHI), nutrient efficiency ratio for total dry matter (MNER) in different species with

(F1) and without (Fo) fertilization in stem elongation (SE), anthesis (An) and physiological maturity
(HM), and nutrient efficiency ratio for grain (MNERGn).

NEIG, PElG, KEIG, NHI PHI KHI MNERss  MNERg,  MNERmy  MNERg,
(grgrh)  (erer)  (grerh)  (grgr)  (erer)  (grer) (gr.gr’ (gr.gr") (gr.gr") (gr.gr")
F, 33.88° 142.9° 43.59° 0.67° 0.52° 0.11° - , , ,
Fo 43.1° 253.13° 51.97¢ 0.7¢ 0.64° 0.15° .
LSD 6.8 23.49 3.76 0.02 0.06 0.03 - - -
WDRM 37.02° 204.12° 76.62° 0.72° 0.69° 0.20° 0.3° 0.33° 0.32° 030%™
BSAH 51.328 278.07° 61.99° 0.77° 0.64° 0.17° 0.38 0.55° 0.3¢ 031"
BNKD 4446  25585%  61.87° 0.88° 07° 0.19° 0.27° 0.28 0.28¢ 0.29¢
TTKL 40.51°  227.35%  68.33Y 0.83° 0.68° 020° 0.36° 0.33 0.41° 0.37°
AVEN 28.26" 135.164 9.33¢ 0.28° 0.41° 0.02° 037 0.27° 0.58° 0.71°
PHLRS 19.14¢ 87.71¢ 8.55¢ 0.24° 0.35° 0.02° 0.39° 0.29° 0.51° 0.71°
LSD 10.75 40.68 6.52 0.05 0.11 0.04 0.05 0.09 0.07 0.07

L3358 pue Fo g 0005 Fi ¢ g5 cile PHLRS ¢ i>5 3Y5 AVEN ool TTKL e 4> BNKD 50 3, s> BSAH ¢44,50 0o WDRM
WDRM: Durum wheat, BSAH: Barely Sahra variety, BNKD: Naked barely, TTKL: Triticale, AVEN: Wild oat, PHLRS: canary grass.
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Table 5. Mean squares of the effect of plant species on the nutrient efficiency ratio for total dry matter
(MNER) at stem elongation (SE), anthesis (An) and physiological maturity (PM) and nutrient efficiency
ratio for grain (MNERGn).

5.0. V. df MNER s ~ MNERa) ~ MNERgw, ~ MNERg,

Species 5 0.005" 0.02™ 0.03™ 0.085™
Error 6 0.0004 0.001 0.0008 0.0009
C.V. 591 11.17 7.2 6.58

o0 Sy g i Jlesol a5 o dme g o g IS4 o * s
ns, * and **: not nsignificant, significant difference at 1 and 5% probability level, respectively.
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