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Abstract

Introduction: Due to the fact that it is not possible to remove chemical fertilizers in agriculture at once and also the
use of organic fertilizers alone cannot fully complete the nutritional needs of plants, especially annuals plants. so the
use of organic fertilizers with optimal use of Chemical fertilizers can play an important role in maintaining the physical
and chemical structure of soil, increasing crop yield and reducing the negative environmental effects of chemical
fertilizers. In the southern region of Kerman province, potatoes have been cultivated in autumn and winter for more
than a decade. According to the studies on the amount and type of fertilizers used in autumn cultivation in the region,
it seems that there is excessive consumption of fertilizers, especially urea, which, while producing a problematic crop,
has destroyed soil fertility and polluted groundwater. One of the effective actions to reduce or stop this wrong process
is the optimal use of chemical fertilizers and the use of organic fertilizers. This study was conducted to evaluate the
application of poultry manure and urea fertilizer in potato production in the south of Kerman province.

Material and methods: The experiment was conducted in a randomized complete block design with five treatments,
in three replications and for two Tyears in Jiroft. The research treatments were: 1- Control (as in the region), 2-
Recommended optimal urea limit for the region crop + Optimal consumption of other nutrients based on soll test, 3-
Urea consumption 25% more than the optimal limit + Optimal consumption of other nutrients based on soil test, 4-
Consumption of urea 25% less than the 0é)timal limit + five tons of poultry manure per hectare + optimal consumption
of other nutrients based on soil test and 5- Consumption of urea 25% less than the optimal limit + ten tons of poultry
manure per hectare + Optimal consumption of other nutrients based on soil test. At the end of each year, the
performance of each treatment was measured. Also, random samples were prepared from the tubers and leaves of each
plot and potassium, iron, zinc, manganese and nitrate were measured in the tubers and leaves.

Results and discussion: The results showed that the control treatment had the lowest yield (20 t / ha) and the highest
nitrate concentration (293.3 and 639.5 mg/kg dry matter, respectivelg) and the lowest concentrations of potassium,
iron, zinc and manganese in tubers and leaves. While treatment number five had the highest yield, which shows an
increase of 74% compared to the control. Treatment number four had the lowest amount of nitrate, which had 48.8%,
14.6, 32.3 and 13.8% less nitrate in the tuber than treatments one, two, three and five, respectively.

Conclusions: The results showed that the application of treatment number five caused the production of about 35
tons per hectare and reduced the concentration of nitrate in the tuber (30% less than the critical level in Iran). Also, in
terms of economic imJ)ortance, the application of the recommended treatment, while reducing the consumption of urea
fertilizer by 50% and increasing production by 75%, resulted in an income of about 50% more than the control
treatment.
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Table 1- Physical-chemical properties of the Experimental soil

Soil texture Sand Clay pH Ec oC P K Fe Mn Zn
% % mmohs.cm-1 9, mg.kg-1 mg.kg-1 mg.kg-1 mg.kg-1 mg.kg-1
S.L 63 13 7.8 2.3 0.31 125 181 31 25 15
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Table 2- Characteristics of poultry manure

Ec PH P N K Ca Mg Fe Zn Mn
mmohs.cm-1 % % % mg/kg mg/kg mg/kg
35.2 74 188 35 14 48 0.81 12025 4125 511.3

VS B P P RCHIPES P ] PRPS

Table 3- Characteristics of experimental treatments

Treatments Chemical Fertilizer Poultry Manure
T S s allt 055,55 e S ks YV (g5 G 2) bls ~
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T2 S 0503l bl 138 )
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Table 4- Combined Analysis variance of yield and concentration of elements in the tuber

Slay o uSSle
Mean of square
S.0.V df
Yield Concentration of elements in the tuber
NOs- K Fe Mn Zn

Year 1 594.96** 2594.70ns 0.363* 1127.31** 5298.72** 3162.13**
YearxRepetition 4 3.43ns 286.46ns 0.04ns 25.28ns 110.43ns 117.68**
Treatment 4 195.73** 19322.11** 2.53** 768.46** 3712.40%* 3581.15**
YearxTreatment 4 7.26ns 180.25ns 0.03ns 67.64* 431.73** 237.48**

Error 16 4.27 612.11 60.05 18.14 61.17 22.68

CV(%) 6.51 9.98 18.66 30.85 16.51 14.99

1Y 50 Jleiml mhaw 15 (5,18 gixe 9 (5,10 sixe pae oS5 4 i g 2 NS

ns, * and ** non-significant, significant at 5 and 1% probability level respectively
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Table 5- Combined Analysis variance of concentration of elements in the leaves

e o Sl
Mean of square
NOs- K Fe Mn Zn
Year 1 25942 .55* 1.54** 126.87ns 2241.22ns 853.33**
YearxRepetition | 4 592.68ns 0.30ns  231.06ns 575.23ns 599.39%**
Treatment 4 92207.76** 10.72** 6558.12** 37682.69**  38094.91**
YearxTreatment | 4  1298.97ns  0.12ns 0.49ns 512.78ns 58.24ns
Error 16 3208.58 0.14 69.90 523.16 92.08
CV(%) 13.72 18.37 14.93 14.46 14.66
1Y 50 Jisl mlaw 1o (5 ls sixe 5 (5 l0 sixe pas oS 4y i g % NS
ns, * and ** non-significant, significant at 5 and 1% probability level respectively
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Fig 1- The effect of different fertilizer treatments on
yield of potato tuber based on duncan test
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Fig 2- The effect of different fertilizer treatments on nitrate concentration in potato tubers and leaves based on
duncan test
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Table 6— Mean comparison of elements concentrations in potato tubers and leaves under the effect of fertilizer

treatments in two years of experiment

Concentration of elements in the tuber Concentration of elements in the leaves
K Fe Mn Zn Fe Mn Zn
Treatments )

. mg/kg  mg/kg  mg/kg mg/kg mg/kg mg/kg
T1 1.57d 13.58d 12.22¢ 18.60c 3.83d 29.15d 29.65d 36.5e
T2 2.68b 31.33bc 44.28b 52.77b 5.90b 86.70bc 140.30bc 151.30c
T3 2.13c 27.68c 35.10b 43.48b 4.80c 73.53¢c 110.20c 111.00d
T4 2.90ab 38.40ab 62.18a 72.22a 6.78a 102.60ab 179.60b 209.50b
T5 3.20a 42.97a 76.82a 80.30a 6.98a 114.60a 242.40a 236.30a
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Table 7- Matrix of correlation coefficients between studied traits

Traits  Yield NOs- K Fe Mn Zn NOs- K Fe Mn Zn
Leaves ‘ Tuber
Yield 1
NOs-  -0.40% 1
K 078 -0.74% 1
Leaves Fe 0.72*%*  -0.75**  0.92** 1
Mn  0.74%  -0.71%  0.89%*  0.92%* 1
Zn  0.75%%  0.79%%  0.94%*  095%%  0.95%* 1
""""""""""" NOs-  -045%  099%*  -0.77%%  -0.77*%  -0.73%*  -0.81** 1
K 079%%  -0.69%*  0.96%%  0.93**  091%  003%*  -0.72%* 1
Tuber Fe  087%% -052%%  085%  0.86%*  084*%  083% -057%* 083** 1
Mn  0.86** -053**  0.83**  081%  0.87%  084**  -0.56%* 0.82%* 0.95%* 1
Zn  085%*  -065%*  0.89%*  0.86%*  0.90**  0.91%*  -0.68%*  085%% 093** 095%* 1

*and ** significant at 5 and 1% probability level respectively
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Table 8- Cost, revenue of different treatments

Gross income

Gross income after deducting fertilizer costs

Treatments | Yield (t/ha) (Rials) (Rials) Cost of fertilizer (Rials)
T1 20.00 600,000,000 7,800,000 592,200,000
T2 27.57 827,100,000 51,018,000 776,082,000
T3 23.90 717,000,000 52,318,000 664,682,000
T4 30.43 912,900,000 99,770,000 813,130,000
T5 34.77 1,043,100,000 149,770,000 893,330,000
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