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The Effect of cropping systems management and wheat residues on

grain yield and efficiency indices of nitrogen and phosphorus in autum-
nal rapeseed
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Table 2. Analysis of variance (mean squares) for the effect of cropping systems management and wheat residues on N/P content, uptake efficiency, utilization efficiency and use efficiency in rapeseed

3OS e 03 s Gl L 15 L : L s i il i o5 )
- Tt SELLE b o T bl s el
les - o2 03P =) Nt 0952 0972 o Py Phosphorus Phosphorus Sd

Treatments U3 Biomass Biomass Nitrogen Nitrogen Nitrogen Biomass Biomass uptake utilization Phosphorus

df nitrogen nitrogen uptake utilization use phosphorus phosphorus efficiency efficiency ficien
concentration content efficiency efficiency efficiency concentration content use etherency
o 1 0.06™ 2366™ 432.5™ 78.8™ 7.7 0.007 214.6 478.7 2173.8™ 217.9
Location
- ﬁm
- 4 0.02 582.7 77.4 259 1.7 0.0001 18.7 16 330.8 9.7
LocationxR
=5 e gt
Croppin 2 0.1" 12886™ 1694.7" 136.4™ 66" 0.008" 844.6™ 674.7" 2980.1" 398.8"™

systems va

Locationxa 2 0.002™ 45 4.1m 12.9™ 1.3% 0.00001"™ 0.1™ 0.9 209.9™ 6.3
Rxa 8 0.007 148 19.8 6.1 0.9 0.0003 26 21.9 283.5 5.8

& Ll
f= shm . . . . . .
Wheat 3 0.005™ 640.4 84.1 17.2™ 49 0.0008™ 73.9 59.2 350.4™ 29.7

residues (b)

Locationxb 3 0.002™ 14.5™ 1.7 0.7 0.1m 0.0002™ L1 Lams 36.5™ 0.5
Rxb 12 0.01 309.7 41.3 222 0.9 0.0004 13.8 11.6 286.6 5.3
axb 6 0.0001™ 243" 32m 3.3 1.8% 0.0002" 17.5™ 14.2 114.3" 10.7"

Locationxaxb 6 0.001™ 22 2.9 2.3 0.1 0.0001™ 2.4 2.2 39™ 0.3
s

24 0.009 186 243 12.2 0.7 0.0008 15.8 12.7 2593 3.8
Error
Ol ek b
T 8.8 13.6 13.5 12 7.9 10.6 16.2 16.2 13.5 7.7
CV (%)

s_qu.x.&u.ou-r\uuchrtpuuthFV_ﬂr.&pus_uR&(mm»m:muwf##

** * and "™ significant at 1%, 5% probability levels and non-significant, respectively
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Table 3. Mean comparison for the simple effect of cropping systems management and wheat residues on the percentage

and content of biomass nitrogen, uptake efficiency, utilization efficiency and nitrogen use efficiency of rapeseed

=hs
) Sy RESN Y S5 8 O e
QSRR 505 0355 033 035
ales 0355 o o3y Nitrogen Nitrogen Nitrogen
Treatments The percentage Biomass uptake utilization use
ﬁ.:q biomass nitrogen efficiency ommom.o:o% efficiency
nitrogen (%) content (kg N uptake/ (kg grain /kg (kg grain/
(kg.ha'!) kg N supply) N uptake) kg N
supply)
oslg ﬂuﬂ
(Low 0.99 78.6 28.5 30.38 8.49
input)
=j GFA.EM oslg Lw ge
Calzbes (Medium 1.06 98.1 35.6 30.42 10.68
Different input)
cropping oslg
systems (High 112 124.7 453 263 1175
input)
LSD (5%) 0.05 8.5 3.1 2.2 0.51
_ 0 1.05 103.4 37.5 28.7 10.6
PS8 bl 2 1.07 107.3 39 283 10.7
Wheat 4 1.04 97 35.2 30.6 10.3
residue 6 1.07 94.1 342 28.7 9.6
(L) LsD (5%) 0.06 9.8 3.6 25 0.6

o

Francis & Knight., 1993; Devkota et al.,)
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Figure 1. Interaction of cropping systems management and wheat residues on the nitrogen use efficiency in rapeseed (W0,

W2, W4 and W6 are zero, two, four and six tons of remains per hectare, respectively).
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Figure 2. Interaction of cropping systems management and wheat residues on the phosphorus use efficiency of rapeseed (W0,

W2, W4 and W6 are zero, two, four and six tons of remains per hectare, respectively)
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Introduction

Maximizing crop yields through the excessive consumption of chemical inputs
is highly costly, which has led agricultural experts and analysts to seek suitable
ways to integrate technology and conserve natural resources in order to create a
favorable environment for the optimal use of available resources, the reduction
of environmental problems and yield increases per-unit area, thereby achieving
higher profitability in agriculture (Ratek et al., 2004; Listrom et al., 2001). On
the other hand, Iran’s location in an arid and semi-arid climate has caused the
arable soil to be poor in organic matter (Chegni ef al., 2014). Therefore, it seems
maintaining sufficient quantities of plant residues in the soils is an effective way
to overcome the dilemma of soil quality. This research was carried out with the
aim of investigating the effects of different cropping systems management and
wheat residues on grain yield and efficiency indices of nitrogen and phosphorus in

autumnal rapeseed.
Materials and Methods

The experiment was conducted as strip split plot based on a randomized complete
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block design with three replications in 2015-2016 in two locations (Sarableh and
Roumeshgan) in the southern west of Iran. The first factor was cropping systems
as low input (one disking + 25% of plant nutrient requirement as fertilizer + two
stages manual weed control), mid-input (one plowing + one disking+ 50% of plant
nutrientrequirementas fertilizer + one stage manual weeding and one stage herbicide
application to control weeds) and full input (two plowing + two disking + 100% of
plant nutrient requirement as fertilizer+ a two-stage herbicide application to control
weeds). The second factor was wheat residues managements at four levels of 0 as
control, 2, 4 and 6 t.ha'. The required fertilizer was calculated based on the results
of soil analysis so that 100 kg of superphosphate and 200 kg of urea in Romeshgan
and 150 kg of superphosphate and 300 kg of urea in Sarablah were applied. To
control weeds in the low input system, two stages of mechanical weeding in 7 and
45 days after planting, in the medium input system, one stage of chemical control
(Terflan) together with planting and one stage of mechanical weeding in 45 days
after planting, and in the full input system, two stages of spraying simultaneously

with planting (Terflan) and 45 days after planting (Lontrol + Supergalant) were

performed. Finally, after calculating grain and biological yields, uptake efficiency,
utilization efficiency and nutrient use efficiency were determined.

After testing the uniformity of variance using Bartlett test, the combined
analysis of data was performed by SAS 9.1 software. Difference between means
was compared using Duncan’s Multiple Range Test or the LSD at 5% level (p <

0.05).
Results and Discussion

The results showed that in low input management with increasing wheat residues,
the phosphorus and nitrogen use efficiency was decreased so that four and six
tons of plant residues per hectare significantly reduced nitrogen productivity by
15% and 22% and phosphorus productivity by 15% and 20% as compared to non-
residue, respectively, With the move of crop system management towards high input
management, the positive effect of low residue levels on nutrient use efficiency
was determined so that in the high input management, the highest efficiency of
nitrogen and phosphorus consumption was obtained with 12.3 kg of grain per kg

of nitrogen and 30.3 kg of grain per kg of phosphorus from treatments of four tons

of wheat residues, respectively. The results also indicated that in the all treatments,

the effect of nitrogen and phosphorus uptake efficiency was higher than their

utilization efficiency on the use efficiency of each of these nutrients. Therefore,
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the management of crop systems based on increasing the uptake efficiency of each
nutrient in rapeseed cultivation can play a decisive role in increasing yield.

Conclusion

In general, the results showed that with increasing the entrance of inputs and
crop system management, the uptake and use efficiency of nitrogen and phosphorus
increased, but nutrient utilization efficiency was maximized in the medium input
management. It was also found that with increasing the incorporation of wheat
residues into the soil, the efficiency of uptake and use of nitrogen and phosphorus
nutrients registered a decreasing trend.

Keywords: Nutrient efficiency, plant residue, tillage, utilization efficiency,

uptake efficiency
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