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Abstract: The purpose of this study is to investigate the fertilizer and fertilizer use conventional fertilization on wheat
production, provide technical basis for the rational use of chemical fertilizers. Using field randomized block experiment, through
the formulation N187.5 kg, P90.0 kg, K60.0 kg, N187.59 kg, P90.0 kg, N187.5 kg, K60.0 kg, P90.0 kg, K60.0 N157.5 kg kg and
conventional P88.5 kg, K88.5 kg, N157.5 kg, P88.5 kg, N157.5 kg, K88.5 kg, P88.5 kg, K88.5 kg fertilizer rate comparison, the
utilization rate of nitrogen, phosphorus and potassium fertilizer materials and the impact on production. Results show that the
plastic film mulching cultivation under a g a, fertilizer than average wheat yield of 537.75 kg/hmz, increase 7.31%. Fertilizer use
efficiency increased by 12.51%, 2.4% (2.4% nitrogen, phosphate, potash) conclusion: in longdong HanYuan or poor fertility
zone production level, the formula ratio N12.5: P6: K4, using plastic film mulching cultivation, soil testing formula fertilization
of wheat nitrogen fertilizer utilization rate was 37.4%, the utilization rate of 24.1% phosphate fertilizer, potash fertilizer
utilization rate of 43.0%. Conventional fertilization of wheat nitrogen fertilizer utilization rate is 35.0%, utilization rate of 21.9%
phosphate fertilizer, potash fertilizer utilization rate of 35.1%. Fertilizer compared with conventional fertilization, has significant
stimulation effect, can significantly improve the utilization rate of fertilizer application should be promoted.
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quality, reduce the agricultural income.

In response to the production of wheat fertilization is not
standard, reduce fertilizer waste events continue to occur,
longdong HanYuan jingchuan county agricultural extension
center combining with soil fertility conditions and rules of
wheat needs fee, according to the soil itself to protecting
fertilizer, fertilizer ability, development and implementation
of organic manure and chemical fertilizer, nitrogen fertilizer
and under appropriate proportion, to establish a set of suitable
for HanYuan of fertilizing the balance of soil science. In 2005

1. Introduction

Winter wheat is the main food crops in longdong region,
perennial plant area of 267000 hm2, accounts for 50-55% of the
area sown to grain production level is only 3000 kg/hm?2 [1].
Over the years, the region farmers blind fertilization according
to experience, usually caused by agricultural production field
fertilization or partial, and too much abuse phenomenon
seriously [2]. Excessive fertilization excess easy create single
element fertilizer farmland, poor efficiency of nutrients

absorbed by crops, nitrogen, phosphorus, potassium and other
chemical consolidation into a salt, make the structure of soil
nutrient imbalance, physical property variation [3]. In addition,
due to soil nutrient unbalance, easily lead to wheat
transformation of nutrients, affect the wheat yield and quality.
This not only cause pollution to the ecological environment [4],
also increased crop production costs, reduce crop yield and

the ministry of agriculture issued by the measured soil
fertilizer specification (try out) "" 3414" plan is recommended
for the design. This article in the 2012-2015, on the basis of
"3414" experiment, through the contrast test of wheat field
nitrogen, phosphate and potash, ascertained the HanYuan arid
area measured soil fertilizer and wheat under conventional
fertilization of nitrogen, phosphate and potash use present
situation and the use efficiency, to longdong loess or poor
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fertility HanYuan area, research on wheat fertilization effect
under the condition of mulch, provide the basis for guiding
field wheat yield.

2. Test Materials and Methods
2.1. Testbed

Jingchuan county located in the eastern part of gansu
province, east longitude 107°15-45', latitude 35°11-31'
between, is located at longdong loess plateau gully region,
with a total area of 1409.3 square kilometers, sea 930-1460
meters, the annual average temperature 10°C, the county-wide
15 towns and districts. Continuous fixed-point in gansu
province in 2012-2015 XuGu Village jingchuan county party
completed 23'59", latitude 35°east longitude 107°17'46", at an
altitude of 1343 m, average annual rainfall 553mm, average
annual effective accumulated temperature of 3320°C,
frost-free period of 174 d HanYuan area, for black lu to soil,
soil fertility of medium. 16.06 g/kg of soil organic matter, total
nitrogen, 1.28 g/kg (23.3 mg/kg, effective phosphorus,
rapidly-available potassium 208 mg/kg, pH 8.3 1, the previous
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corn crop.
2.2. Test Materials

Volunteers of wheat in wheat varieties for 175, the
precocious varieties, cold resistance, drought resistance,
resistance to lodging, tiller earing rate is high, high and stable
yield, is the main varieties of mulch cultivation in arid regions.
Selected for urea nitrogen production (inclusive of our 46% N
>, sinopec ningxia branch), phosphate fertilizer for ordinary
superphosphate (inclusive of our 12% P205 >, kunming
jinning Jin Hong phosphate fertilizer plant production), potash
fertilizer for potash on particles (inclusive of our 30% K20 >,
ginghai golmud kunduz treasure potash co., LTD.,
production).

2.3. Test Method

Split plot design was used, repeated three times, the main
treatment for conventional and two formula, vice processing
for NPK, PK, NK, NP, a total of four processing. Plot area 20
m2, 5 m long, 4 m wide. Test fertilizer treatment (table 1).

Table 1. The treatment of different fertilizer on wheat.

(kg/hm?) Fertilizer amount

Treatment Major treatment Minor treatment

N P K
NPK 187.5 90.0 60.0
Prescription fertilization NP 187.5 200 0
NK 187.5 0 60.0
PK 0 90.0 60.0
NPK 157.5 88.5 88.5
. . NP 157.5 88.5 0
Conventional fertilizer
NK 157.5 0 88.5
PK 0 88.5 88.5

Experiment with plastic film mulching cultivation, deep
ploughing and before planting break hukki, pick up root crop, 0
to 20 cm top layer mixed soil sample was taken at the same time.
Then district planning, according to the plan calls for draw
village, then each handle mu fertilizer, fertilizer rate conversion
into a village and converting the village broadcasting the earth's
surface, and then to a rotary tillage. And then reset to district
planning, and finally coated dibbling machine is adopted to
improve the mechanical seeding, 15 cm row spacing, hole
spacing of 13.5 cm, 495000 holes/hm?2, each hole 8-12, sowing
quantity is 225 kg/hm2. After sowing to markup between the
village ridge, surrounded by a line protection. Test on October 2,
fertilizing soil preparation, planting on October 3rd. On June 30,
harvest, and at the same time collecting plant samples and other
management measures to different field.

2.4. Data Collection and Analysis

This data have adopted the test average of 3 years, wheat
seeding from 2012 to 2012 the result of the wheat harvest,
points in analyzing the grain and N, P, K content in the stem,
gathering top layer of soil (0 ~ 20 cm) analysis of soil organic
matter, total N and inorganic N, valid P, valid K.

Before winter, uniform emergence and growing strong in

the village of edge line areas selected two 1 m sample period,
investigating the basic seedling. Spring before jointing stage
survey sample period of maximum tillering; Determination of
sample after flowering period of panicle number and
converted into panicles per unit area. Mature period in the
three points were randomly selected in the district, the
measuring plant height, calculate the average plant height; In
the edge line section randomly selected 20 spike, number of
spike grain number, reduced grain number per panicle,
recorded in the field emergence and heading stage and mature
stage. Village after harvest hang dry to water content is 13%
when weighing, measuring grain, converted into hectare plot
the total weight gain. Calculate yield rate ratio, agronomy, soil,
fertilizer rate, fertilizer utilization efficiency, etc. [6]. Using
SAS9.3 software factors variance analysis to yield and its
composition, using EXCEL by regression analysis.

3. Test Results and Analysis

3.1. The Effect of Fertilizer Treatment on Yield and Benefit
Analysis

According to the test results summary fertilizer NPK area
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average yield of 7895.3 kg/hm2, than K area average yield of
6863.4 kg/hm?2 increase 1031.9 kg/hm?2, than no P area average
yields 6163.4 kg/hm2, 1731.9 kg/hm?2, than no N area average
yield of 5560.1 kg/hm?2, 2325.2 kg/hm2 to increase production.
Conventional fertilizer NPK area average yield of 7357.4
kg/hm?2, than K area average yield of 6116.7 kg/hm2, increase
of 1240.7 kg/hm2, than no P area average yield of 5808.3
kg/hm?2, increase of 1549.1 kg/hm?2, than no N area average
yield of 5521.7 kg/hm?2, 1835.7 kg/hm2 to increase production.
Compared to the conventional fertilizer NPK fertilizer NPK
area area increase 501.9 kg/hm2, without K area than
conventional fertilization of applying fertilizer K area increase
748.7 kg/hm2, without P area than conventional fertilization of
applying fertilizer P area increase 357.1 kg/hm2, formula
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fertilization without N area than conventional fertilizer N area
38.4 kg/hm?2 to increase production. (table 2).

Analysis of variance was applied to test the significance of
determination of formula fertilization between the area F =
29.51, > F0.05 = 4.76, 4.76 and F0.01 reached extremely
significant level. F = 49.50, between conventional fertilization
area processing > F0.05 = 4.76, 4.76 and F0.01 also reached
significant level (table 3).

See from table 3, no significant difference between the
experimental group, the main processing and processing the
yield difference between extremely significant. Therefore,
fertilizer and conventional fertilization exist significant
differences, different fertilizer treatments on each plot yield
also has a significant impact.

Table 2. Wheat fertilizer efficiency test yield summary table unit: hn’, g, kg.

Test the annual

Test processing In 20122013
n -

In 2013-2014

2

2

2

The main Deputy hm Spike grain . /hm 2 Spike grain thousand hm
processing processing  ears number grain production /hm’ ears number kerner weight production
NPK 782.0 29.4 40.1 7758.0 788.0 28.9 40.2 7869.0
kot NP 7404 274 38.8 6694.5 774.5 262 39.8 6892.5
o Iﬁlllyll;f NK 7481 245 384  6088.5 727.8 25.1 38.9 6147.0
PK 708.8 23.9 38.1 5482.5 718.1 23.5 383 5503.5
NPK 732.6 28.7 40.2 7233.0 778.1 28.1 39.9 7342.5
Conventional NP 709.8 25.4 39.6 6063.0 740.1 23.5 40.8 6042.0
fertilization area ~ NK 732.6 22.8 39.8 5724.0 764.3 229 394 5817.0
PK 706.7 22.6 39.5 5449.5 735.5 21.7 40.4 5485.5
Table 2. Continued.
. Test the annual
Test processing Three years on average
In 2014-2015
The ma.in Deputy. / hm? ears Spike grain et /hm? ) spikze number Spike grain et /hm? )
processing processing number production /hm” ears number production
NPK 785.7 30.1 40.5 8058.0 785.4 29.80 40.28 7895.3
Pt NP 777.8 26.8 391 70035 7742 26.00 3989  6863.4
o Iﬁlllyll;f NK 754.7 253 390 62535 736.7 24.70 3894 61634
PK 757.7 234 38.2 5694.0 728.4 23.17 38.20 5560.1
NPK 766.8 28.2 40.6 7497.0 761.7 28.20 40.46 7357.4
Conventional NP 735.9 24.1 41.7 6244.5 735.2 23.73 40.70 6116.7
fertilization area ~ NK 729.6 233 40.2 5884.5 747.1 22.97 39.82 5808.3
PK 728.1 224 40.5 5629.5 723.6 22.07 40.13 5521.7
Table 3. Variance analysis for different fertilizer treatment.
Variation resource df SS MS F P
Repetition 4 1839.4 459.8 1.5 0.275
Main treatment 1 4691.3 4691.3 14.9%* 0.002
(NPK. NP. NK. PK) Minor treatment 3 64559.3 1519.8 68.3%* 0
Interaction 3 1803.1 601.0 1.9 0.182
Error 12 3781.9 3152
Total variation 23 76675
Table 4. Analysis of yield and profit among different treatment unit: /’cg/hm'7 .
To deal with NPK PK NK NP
Conventional fertilizer 7357.4a 5521.7d 5808.3¢ 6116.7b.
Prescription fertilization 7895.3a 5560.1d 6163.4¢c 6863.4b
Yield increase rate 7.3 0.7 6.1 12.2
Increased profit 9.4 3.1 8.2 12.4
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Test results show that the fertilizer NPK area than K area
increase by 15.0%, increasing 26.1%, than without P area
production 28.1% income 28.1%, yield increased by 42.0%,
than no N area increase by 40.3%. Yield was 20.3% higher
than that of the conventional fertilizer NPK area than K area, a
new 15.8%; Yield increased by 26.7%, increase 23.6% than P
area; The yield increased by 26.7%, increasing 32.3% than N
area. Compared to the conventional fertilizer NPK fertilizer
NPK zone area, the yield increased by 7.3%, the average
income 9.4%; No K fertilizer area than conventional
fertilization without K area increase 12.2%, 12.4% increase;
Formula fertilization without P area than conventional
fertilization P area increase 6.1%, 8.2% increase; Formula
fertilization without N area than conventional fertilization
yield increased by 0.7%, increase 3.1% N area (table 4).
Formula fertilization increase production effect is
significantly higher than that of conventional fertilization,
fertilizer NPK area is the highest yield, regular NPK fertilizer
production times, followed by fertilizer NP area, conventional
fertilizer NP area, fertilizer NK area, conventional fertilizer
NK area, fertilizer PK, conventional fertilizer PK area yield
the lowest.

3.2. The Fertilizer Treatment on the Influence of Growth
Period

Look from the stages of investigation, test the processing
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growth period had no obvious effect on it. Whether the area of
applying fertilizer or conventional fertilization area, various
processing stages, only slightly different without N and P area,
including formula fertilization area, with no N tillering
delayed 1 day, green period delay 1-2 days, jointing stage
delayed 1-2 days, heading stage 2-3 days, Yang flowering,
grouting period were delayed 1-2 days, 2-3 days early
maturity. Tillering stage delayed 0 and 1 day without P area,
green stage, jointing stage delayed 1 day, heading stage, Yang
flowering delay 1-2 days, grouting time delay 1 day, 1 to 2
days early maturity. Conventional fertilization area, with no N
tillering stage, green returned stage delayed 1-2 days, jointing
stage 1 day delay, heading stage was delayed by 2 to 3 days,
Yang flowering, grouting period were delayed 1-2 days, 2-3
days early maturity. Tillering stage delayed 0 and 1 day
without P area, green stage, jointing stage, heading stage,
Yang flowering delay 1-2 days, grouting time delay 1 day, 1-2
days early maturity (table 5).

See from table 5, without N and P area the whole growth
period than other area, root, jointing, earing, those of tillers,
grouting time delay 1-3 days, 1-2 days early maturity, in
longdong dry The original or poor N P K deficiency less
enough fertility zone, N fertilizer and P fertilizer had a greater
influence on the production of wheat, and K fertilizer soil
content enough, had a little effects on wheat production, try to
consider formula NPK fertilizer on fertilizer use.

Table 5. The effect of different fertilizer on growth period.

Green period Jointing stage Heading stage

2013 2014 2015 2013 2014 2015 2013 2014 2015
NPK 11/3 13/3 12/3 11/4 10/4 9/4 8/5 9/5 8/5
NP 12/3 13/3 12/3 10/4 12/4 9/4 7/5 9/5 8/5
NK 12/3 14/3 13/3 12/4 13/4 10/4 9/5 10/5 8/5
PK 13/3 14/3 13/3 12/4 12/4 10/4 10/5 11/5 9/5

Table 5. Continued.

Yang flowering Filling stage The mature stage

2013 2014 2015 2013 2014 2015 2013 2014 2015
NPK 17/5 17/5 15/5 29/5 29/5 26/5 23/6 21/6 22/6
NP 17/5 18/5 16/5 28/5 29/5 26/5 23/6 22/6 21/6
NK 18/5 18/5 17/5 29/5 30/5 27/5 22/6 21/6 21/6
PK 18/5 19/5 17/5 30/5 31/5 28/5 20/6 19/6 20/6

3.3. The Fertilizer Treatment on the Influence of the
Economic Characters of Wheat

Different fertilizer treatment on has a great influence on its
economic characters. Except for the tiller, plant height, ear
length difference was not significant, the area of applying
fertilizer, NPK area enough into the production of the three
elements, panicle number and grain number and grain than K
(NP) an increase of 112000 / hm2, 3.8, 1.4 g of grains;
Growth of 1.6%, 14.6% and 1.6% respectively. Than no P
(NK), an increase of 33000 / hm2, 5.1, 1.3 g of grains;
Growth of 11.5%, 4.9%, and 11.5% respectively. Than N
(PK), an increase of 570000 / hm2, 6.6, 2.1 g of grains;

Growth 0f 2.7%, 28.5% and 2.7% respectively. Conventional
fertilization area, NPK OuDeSui number, spike grain
number, grain, than K (NP) number of ears and grains, and
grains increased 15000 / hm2, 4.5 and 0.24 g of grains and
growth of 3.6%, 3.6% and 0.6% respectively. Than P (NK)
ear Numbers per spike, grain number, increase 10000
ears/hm2, respectively 5.2 and 0.6 g, growth of 2.0%, 22.6%
and 2.0% respectively. Than N (PK) ear Numbers per spike,
grain number, increase 375000 ears/hm2, respectively 6.1
and 0.3 g, an increase of 5.3%, 27.6% and 0.8%. (table 6).
The results showed that the fertilizer in the total number of
stem, spike grain number per spike and significantly improved;
Besides NK processing hm2 panicles also increase; There was
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no significant difference between plant height and spike
length. NPK area panicles, spike grain number, grain growth
0f2.3%, 2.3% and 0.4%, respectively. With no K ear Numbers
per spike, spike grain number, growth of 0.4%, 0.4% and 2.0%

respectively. With no P ear Numbers per spike, spike grain
number, growth of 0.4%, 0.4% and 2.2% respectively. With
no N number of ears, grain Numbers per spike, the growth of
1.9%, 1.9% and 4.8% respectively.

Table 6. The effect of fertilizer on wheat economic traits.

Main Treat Deputy treat  Total number of stem  Plant height

Ear length  hm’ears Spike grain number Grain weightg

NK 1362 ¢ 88.7a
' NP 1438b 89.7a
conventional NPK 14922 88.3a
PK 1312d 86.3b
NK 1422 ¢ 89.0a
NP 1545b 90.0a

formula
NPK 1566a 90.3a
PK 1375d 88.0b

significance between main treat ~ ** ns

6.1b 747ab 23.0c 39.8b
6.3a 735bc 23.7b 40.7a
6.2a 762a 28.2a 40.5a
5.7¢ 723¢ 22.1d 40.1b
6.1b 736.5bc 24.7¢c 38.9b
6.3a 769.5ab 26.0b 399a
6.4a 786a 29.8a 40.3a
5.9¢ 729¢ 23.2d 38.2b
* ek ks

ns

Table 7. The evaluation of fertilizer efficiency in different treat.

Fertilizer efficiency evaluation index

Main treat Fertilizer types  Increase rate of grain  Fertilizer . _ Agriculture Fertilizer use
yield contribution Soil contribution Efficiency efficiency

N 333 25.0 75.0 11.7 35.0
conventional P 26.7 21.1 78.9 17.5 21.9

K 20.3 16.9 83.1 14.0 35.1

N 42.0 29.6 70.4 12.5 37.4
formula P 28.1 21.9 78.1 19.3 24.1

K 15.0 13.1 86.9 17.2 43.0

1) Current in longdong area HanYuan barren fertility level of
the production, the plastic film mulching cultivation, soil
testing formula fertilization of wheat nitrogen fertilizer
utilization rate was 37.4%, the utilization rate of 24.1%
phosphate fertilizer, potash fertilizer utilization rate of
43.0%. Conventional fertilization of wheat nitrogen
fertilizer utilization rate is 35.0%, utilization rate of 21.9%
phosphate fertilizer, potash fertilizer utilization rate of
35.1%. Compared with conventional fertilization formula
fertilization, has significant stimulation effect, can
significantly improve the fertilizer utilization ratio.
Formula fertilization conditions, the residues of fertilizer
in the soil and low loss, large amounts of fertilizer residue
and loss occurs mainly in unreasonable high conventional
fertilization conditions, therefore, to prevent excessive
fertilization is currently under the condition of high yield
and fertilizer management at the core of the problem [7],
the test results show that the formula fertilization than
conventional fertilization of wheat an average increase of
537.8 kg/hm2, increase 7.3%. Fertilizer use efficiency
increased by 12.5%, of which the nitrogen use efficiency
increased by 2.4%, utilization rate increase 2.2%
phosphate fertilizer, potash fertilizer utilization ratio
increased by 7.9%.

2)On the basis of NPK fertilizer rate, through the
regression calculation, it is concluded that the regression
equation of the fertilizer rate and yield, grain yield = P +
N + 29443 + 6.4 * 29443 * 27.4 * K. Therefore the
current level of fertilization, in the output of the unit of
fertilizer and potash fertilizer is highest, lowest nitrogen

fertilizer. However, the current level of the fertilizer, the
yield rate of N element, fertilizer contribution rate, the
highest utilization rate of fertilizer, the corresponding
contribution rate of soil and agronomic efficiency of
minimum; P element of production rate and contribution
rate, soil fertilizer contribution of medium, agronomy,
most efficient and lowest fertilizer use efficiency; The
increase rate of K element minimum ratio, agriculture,
fertilizer efficiency, the largest contribution rate of soil
and fertilizer use efficiency. The European KNS
(kulturbegleitende Nmin - Sollwertesystem) fertilizer
recommendation approach is based on the soil inorganic
nitrogen (Nmin = N4 interchange + + NO3 - - N = N)
measured on the basis of considering the growth of the
crop nutrient absorption [8]. China agricultural
university in the dryland wheat in the north of China
using Nmin nitrogen fertilizer recommendation
preliminary success [9]. Farmland fertilizer consumption
is growing rapidly in our country, generally with the
increasing of application rate of nitrogen, nitrogen
utilization rate dropped significantly, and the nitrogen
fertilizer utilization rate and loss rate and soil residual
rate has a tendency to rise. Ju xiaotang study nitrogen in
winter wheat crop rotation system to found after one
season crop growth is still 20.9% 48.4% nitrogen
fertilizer residues in the 0-100 cm soil layer, the
remaining after the fertilizer for crop use [10], so when
making fertilizer, fertilizer should be comprehensive
consideration of potential yield and fertilizer use
efficiency, maximize the fertilizer efficiency.
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4. Conclusion

Wheat soil testing formula fertilization is according to the
laws of the crop fertilizer, soil fertilizer and fertilizer production
performance effect, on the premise of organic fertilizer on the
basis of, put forward the suitable dosage of nitrogen,
phosphorus and potassium fertilizer material and proportion
and corresponding fertilization technology methods of fertilizer
application. In longdong HanYuan mulch cultivation conditions
or poor fertility area, should be vigorously popularizing the
technology of applying fertilizer. Per hectare nitrogen, 187.5 kg,
90 kg of p, k of 60 kg fertilizer levels suitable for high current
fertile plot the actual production of wheat, should be vigorously
promoted.
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