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1- Surge Irrigation Fertigation Uniformity Model
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Table 1- Physical and chemical properties of field soil
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S (3o S cal EC pH N ojers " g 0
Soil depth '  (dsm?) 0 N v
(Cm) Soiltexture (0/0) (mg kg-l) (mg kg-l) (X)
0-20 Loam 1.43 7.5 0.05 10.3 220 32
20-40 Clay loam 1.68 7.5 0.04 8.4 170 32
40-60 Clay loam 0.98 7.5 0.04 4.2 154 34
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Table 2- Properties of fertilizer splitsin different treatments

My Juad jl s g0 2 53 (B pan 395 w2

" 2 365 g, ;@:‘T" 395 )l Per cent of fertilizer usage in each growth stage

Jlow 0 ertilizer usage w i o1& g ., 5 g, adlw alow
Treatment Fzgtlr%gg amount Gl 5l de FrET SR ” ’

(kg/ha) Before 4-6 10 RYC)) O
planting leaves leaves stalking  corn ear
T1 (i) (o 5 400 50 - 50 - -
Broadcast

T2 (S1Ny) P 400
T3 (S,N,) i 320 - 25 25 25 25
T4 (SIN3) Femgatlon 240
T5 (S;N1) T 400
T6 (S,N5) “{L’*b’,; 320 - 33 33 33 -
T7 (SQN3) Fertlgatlon 240

5l oS (DULg) "ol )l @i 515e 5 (DULk) "oyl 4e

1- Distribution Uniformity of low Half
2- Distribution Uniformity of Low Quarter
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Table 3- Comparison of theirrigation evaluation indexesin different fertigationextriments

Treatment) ,lo.

P 35 Cugs T1 T2 T3 T4 T5 T6 T7
(Fertilizing times)
DU, o 98.2 97.3 95.8 95.9 97.0 97.2 98.3
Jsl DUy 99.0 98.4 97.5 97.8 98.2 98.3 99.0
First Ea (%) 59.1 48.8 74.5 71.0 78.8 59.9 54.2
dz (mm) 82.3 38.5 45.9 513 64.1 38.3 41.0
DU, o 97.2 96.0 92.8 93.7 92.9 90.5 95.1
pgd DUy 98.4 97.7 97.2 96.3 95.8 94.4 97.0
Second Ea (%) 70.3 39.2 66.6 59.9 72.5 64.1 552
dz (mm) 42.5 41.5 47.3 37.0 48.6 47.6 37.0
DU, o - 94.3 91.9 95.5 96.7 92.1 95.2
pow DU 4 - 96.7 94.7 97.2 98.8 95.4 97.0
Third Ea (%) - 44.6 77.1 66.1 81.8 69.8 53.6
dz (mm) - 37.4 43.4 40.6 46.1 44.7 34.9
DU - 97.4 93.4 96.8 - - -
o)l DU x4 - 98.4 96.0 98.0 - - -
Forth Ea (%) - 37.9 67.8 57.0 - - -
dz (mm) - 413 383 31.9 - - -

obul, :Ea «(Distribution Uniformity of low Half) 4l 4 g (5195 :DULy ¢(Distribution Uniformity of Low Quarter) b < )l> xj95 (35155 :DULg

Depth of infiltrared water) 4l 305 ol sos :dz ¢(Application efficiency) s,
tad it o )
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Table 4- Summary analysis of variance of nitrogen lossin Run-off flow

Ol i g Gl Ol oile ;
Sour ce changes Degreeof freedom Mean square

(Fertilizersplit) 555" layuis 1 7.990 0.439 0.518™
(Fertilizer usage) 355 ,lio 2 118.003 6.482  0.009"
365 Loy X 355 lao .
(Split fertilizex Fertilizer usage) 2 93336 5237 0019
(Repeat) ,|,ss 3 31.678 1.740  0.202

(Error) _uislejl (clbas 15 18.204 - -

20y 0 5 ) Jlois] pdaws )3 )l dme a5 & *F g F b xe jE S
nsno significantly different , * and ** have significantly different (P<0.05) and (P<0.01) respectively
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Figure 1- Comparison of Effects of fertilizer usage level on nitrogen losses in surface run-off
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Figure 2- Comparison of Effects of fertilizer usage x fertilizer split on nitrogen lossesin surface r un-off
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Introduction: Broadcast fertilization method increases fertilizer losses while results in lower nutrient
absorption by plant roots. Fertigation is an effective method to increase water and fertilizer efficiency and to
reduce the losses of nitrogen. Moreover, it allows farmers to apply the nutrients in splits and few amounts in
response to crop needs. In the present study, a field experiment was conducted to investigate the effects of split
application of fertilizer in furrow fertigation on nitrogen losses and corn yield.

Materials and Methods: Field experiments were carried out factorially in a randomized complete block
design with four replicates. Experimental treatments were consisted of three fertilizer splits (two, three, and four
splits) and three levels of urea fertilizer (60, 80 and 100% of required urea fertilizer), which compared with the
common method (broadcasting fertilizer) as used by farmers in the fields. Experiments were conducted on a one
hectare field in 120 meter long and open end furrows. During the crop season, Irrigation water was applied in the
same way for all fertigation treatments and the third type of the WSC flumes was used to measure the amount of
input and output water in irrigation events. Moreover, for determining the indexes of uniformity of water
distribution in carrying out fertigation experiments, the amount of infiltration into the soil was calculated using
the Kostiakov-Louis equation. The parameters of this equation were determined using the water volume balance
method. Injection of Urea fertilizer was done by using 40-liter barrels were placed at the beginning of Furrows.
In this study, the injection of fertilizers was applied in the last 10 to 20 minutes of irrigation time.

Results and Discussions: Results showed that water distribution uniformities of low quarter and low half in
all tests were very high. Such that the water low quarter distribution uniformities for all treatments were between
90.5 to 98.3 percent and the low half distribution uniformities of water for different treatments were between
94.4 to 99.0 percent. So, according to the high water distribution uniformity and injecting fertilizer in 20-10
minutes at the end of irrigation, it should be stated that the distribution uniformities of fertilizer, used in the
experiments, were high too. Statistical analysis showed that nitrogen usage amount and interaction of splits-
usage rates of fertilizer had a significant influence on run-off nitrogen losses. The most nitrogen losses were
achieved in treatment using 100 percent of fertilization recommendation and there were not significant
differences between 60 and 80 percent of fertilization recommendation. It is nothworthy that, in addition to the
nitrogen loss by surface runoff, nitrogen deep percolation losses always are also considered. In fertigation
treatments, because of high rate of nitrogen injection in short intervals at the end of irrigations, the amount of
nitrogen in the surface layer (20-0 cm) was significantly higher than the lower depths and this could led to low
percolation losses of nitrogen, but the broadcast fertilization method provided the highest percent of remaining
nitrogen in the soil after fertilization, which almost is unusable for plant and in the case of over irrigation or
rainfall, the risk of groundwater pollution could be raised. Besides, the results showed that application of
nitrogen in 4 splits provided more grain yield compared to the 3 splits level. Also, grain yield of corn increased
significantly with increasing nitrogen rate application. The fertigation treatments had better performance of
water and fertilizer application efficiencies compared to broadcast fertilization method. The most grain yield was
achieved in the fifth treatment by application of 100 percent of fertilization usage recommendation in three
splits.

Conclusion: In this study, the effect of furrow fertigation on nitrogen losses and corn yield was studied
under different splits and amounts of fertilizer consumption. Eventually, fertigation treatments were compared
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with traditional treatments (fertilizer broadcasting method). According to the obtained results, evaluate the
interactions of the effect of split X N usage showed that, the fourth treatment (60% of fertilizer application in 4
splits) can be suggested, owing to its lower N losses by runoff. In addition there were no statistical significant
differences of grain yield between the fourth and fifth treatments (100% of fertilizer application in 3 splits).
Consequently, it can be concluded that by the usage of 60 percent of the recommended fertilizer application in
four equal splits during the growing season, the potential of environmental pollution will be reduced while
achieving optimal performance.

Keywords. Broadcast fertilization, Corn, Fertilizer use efficiency, Run off



