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ABSTRACT

Increased global food production has been associated with increased nitrogen fertilizer application,
followed by risks such as nitrate accumulation, water resources pollution, and greenhouse gas emissions. It
seems that poultry manure is a suitable case for replacing chemical fertilizers in potato cultivation due to
high mineralization rate and micro nutrients. For this reason, two field experiments were carried out based
on CRD with 11 treatments in three replications at two sites, Azna and Khoramabad in Lorestan province
at 2016 on potato (Banba cultivar). Treatments included nitrogen resource from urea fertilizer and poultry
manure along with control. According to results of the experiment, mean tuber yield in Khoramabad (43.7
t.ha') was higher than Azna (38.9 t.ha!"). This difference can be attributed to the different growth period in
the two locations (Khorramabad and Azna, 114 and 147 days, respectively). Although in both locations,
the highest tuber yield was obtained with the application of 700 kg.ha! urea, application of 10 t.ha!' poultry
manure resulted in yield approximate to the use of chemical fertilizers, especially in Azna region.However,
the results of this experiment showed that agronomic nitrogen use efficiency in urea fertilizer was higher
than poultry manure, due to the slight differences in yields between the two types of nitrogen sources, it
can be concluded that replacement of chemical fertilizers with organic fertilizers to achieve food security
and an efficient and sustainable food chain, is reasonable.
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Table 1. Physicochemical analysis of experimental field soil (0-30cm).

P(av.) K(av.)

Region Soil texture  EC (dS.m™) OC % N Total % OM% ppm ppm
Khoramabad Clay Loam 1.18 0.98 0.098 1.7 21.8 355
Azna Loam 0.84 0.69 0.069 1.19 27 371
oolainl 5,90 £ 0 355 LT =l =Y Jyo
Table 2. Analysis of applied poultry manure.

N P,Os KO OC N-NH, N-NOs Cu Zn Mn Fe EC
Pt % Meke' (dS.m)’

6.6 4.98 369 247 358 5550 355 71.5 1475 520 1825 8.9
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Table 3. Urea fertilizer and poultry manure rates based on soil test in the studied regions.

Poultry manure (kg.ha™)

Urea fertilizer (kg.ha™)

T Tho Ty Ts Ty

Ts Ts Ts T; T, T,

12880 10304 7728 5152 2700

875 700 525 350 175
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Table 4. Some meteorological parameters in the potato growth period in Khorramabad and Azna.

Khoramabad

(planting date: Feb/20/2016)

Meteorological parameters

Azna
(planting date: June /17/2016)

March April May June July avg. July August September October avg.
Average ‘"O'E‘o}g temperature 115 117 197 234 295 192 261 258 23 15.8 25
Average ‘"‘”‘i(‘f(‘:‘;" temperature 18.7 18.8 284 337 40 28 35.2 34.8 323 25.8 32
Average minimum temperature 43 46 11 13119 10 16.9 16.9 123 5.9 13
Absolute m‘m(‘?(‘:’)m temperature 02 -06 45 83 143 5 124 133 6.4 27 9
Absolute lm’“('j“c")m temperature 23 234 37 38 434 03B 38 39 35.7 314 36
Average precipitation 639 244 172 0 0 65 0 0 0 1.7 3
(mm)
REI““V?Q/Z‘;“““!“Y 58 625 52 25 195 43 235 21 23 315 25
Sunshine hours 198 232 280 343 355 282 332 345 329 98 276
oyl )by (ke savg.
Avg: the average of parameters
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Figure 1. Comparison of the different growth stages of potato in of Khorramabad (A) and Azna (B)
regions.
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Table 5. Combined variance analysis of nitrogen management effect on studied traits.

Number of tubers Number Individual tuber weight
f Shoot . Tuber
Tuber 0 Specific Tuber s
S0V df Yield Large  Medium Small shoots . gravity Large  Medium  Small dry Nitrate ANUE
per weight matter
plant
. - - o . - - o 1404 o o B
Site (S) 1 368.7 83.4 35.2 99.9 17.6 19.74 0.111 ns 276 ™ 48.1 99.1 57.6™ 301.22
Block 4 5.5 4.13 2.56 2.4 1.54 0.39 0.083 1539 295 10.7 4.16 12.8 3698.93
Nitrogen
resource 10 957.5"  79.6" 101417  82.62" 3.01" 101°" 0.02" 6572" 1066™ 231" 3.88™ 21360  10165.57"
(NR)
-8
NR xS 10 0.78 ™ 0}87 0.06™ 0.02™ 8><“150 0'0,806 0.007" 102" 13.4™ 3.6™ 1.96" 13.5™ 34.99
Error 40 4.62 2.01 1.34 1.18 0.02 0.19 0.003 659 146 32 1.19 41.4 282.72
CV% 5.2 10.03 7.31 9.01 3.84 6.65 5.24 15.3 12.51 9.43 6.08 4.94 24.59

S s g oy SO g iy Jleizl mhaw jo o cise oS 5 4y ms g ¥ K

o9 s=hy @S

ns, * and **:non significant and significant at 5% and 1% of probably levels, respectively.

$Agronomic Nitrogen Use Efficiemcy
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Table 6. Mean comparison of tuber yield and some studied trats in two locations.

Number of tubers per m?

Shoot

Tuber Number of Specific §

Site Yield ) shoots. S'ryht gravity I;l;:ﬁz; ?‘;y) Q{N/UkEj
(t.ha-l) Large Medium  Small Total plant! \(7\["}]151) (gr.cm?) 0 g/Kkg

Azna 389" 13.03° 15.1° 10.8°  38.9° 3.6" 11.3° 1.11° 16.7° 70.5°
Kgggzm 4372 1520 165 1320 45 4.6 12.4° 1.19° 19.20 66.2

35,105 (gl sime gl (o yd iy el 50 5SSl 9e3T) (5 ylel Sl 5l S piie LBy (sl (slagy g

O59rs =y 2 S

Means followed by similar letters in the same column are not significantly different (P=5%).

SAgronomic Nitrogen Use Efficiemcy.
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Table 7. Effect of nitrogen resource (urea fertilizer and poultry manure) on measured traits in Azna and

Khorramabad.
Number of tubers per m Shoot Individual tuber weight (gr) Tuber Tuber
Nitrogen resource g?:fg I:;;;E:r grf dry dry Nltratezl ANUE#
(kg.ha'!) (tha™) Large Medium Small Total lanf weight Large Medium Small matter (mg.kg (kg/kg)
: p (tha™) (%) FW)
0 2370 7.2°f 8.6 " 14.4° 30.1° 2.85° 5.8¢ 15d1'9 114 20 1,1216 553h -
175 293¢ 11.6°¢ 12.1¢ 9.8 d 33.5¢ 3.58¢ 8f 129 < 102 b 19.8 ¢ 17 1359d 68.2 %
350 43.14 14.6¢ 16.6 ¢ 11.9°¢ 43 o 3.984 10.1¢ lhi? 86.3 <de 20 < 16.6¢ 165.5¢ 120®
Urea 196.6
fertilizer 525 483 ¢ 15.4 < 20.5° 9.1 45 be 4.85%® 11.6¢ ab 74.8 298a 17.9 %4 188.1b 101.7 %
700 61.5% 17.6%® 22.3%¢ 11.8°¢ 51.7¢ 4.95% 15.8¢ 22?'3 87.5 cde 27.2°% 19.2¢ 195.7b 117.2¢
875 45.14 18.8* 1454 8.8¢ 4214 3.62¢ 17.8* 1?,2,'3 84.8 ¢ 19.8¢ 18.7 % 236.6a 532¢
2700 23.4h 9.9¢ 11.8¢ 10.4 ¢ 3%}1 3.65¢ 8.17 109'5 104 ab 11.7% 17.9 4 86.5f 381
5152 3350 116° 1459 1450 407°¢ 3.8 97 27 g3k q43e g 7364 61
E;l:ll:lz 7728 40.4 ¢ 15.1 < 16.3°¢ 21.4% 52.8% 4.88* 11.5¢ 156(18;4 88 cde 10¢ 18.1 ¢ 89.2 ef 69 %
10304 53.5° 16.5 19.9° 8.7¢ 45 be 4.72 16 123.'7 100 b 22.3¢ 18.1 2 93 ef 92.3 b
12880 53.1° 17.6%® 17°¢ 11.9°¢ 46.5° 4.65¢ 17.1%® 18}32{5 116° 13.7 < 19.1% 100.8 ¢ 732

35,105 (gl sime gl (o yd iy el 50 5SSls 9e3T) (g ylel Sl 5l S piie g (sl (slagy g
Means followed by similar letters in the same column are not significantly different (P=5%).
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Table 8. Pearson correlation coefficients between measured traits based on two location averages.
.. Number of tubers Tuber  Number of Shootdry  Specific
Individual tuber 5 X .
weight(er) (Per m?) Yield shoots matter gravity
Eh1g Large Medium Small Total (t.ha™) per plant (tha') (gr.cm®)
Individual tuber weight
(g
Large 0.02™
Number of tubers Medium 0.25" %721
(N/ m?) Small 0.05™ s -0.17™
Total 0.15™ 0.8 0.84™ 03m™
Tuber Yield (t.ha™) 0.14™ 0.9 092" -02" 0.84™
Number of shoots per 0,031 072" 09" 0.(‘185 09" 081"
plant
Shoot dry matter (t.ha™) 0.18™ 0.94"  0.67" -0,;527 07" 0.86™ 0.61"
Specific gravity gr.cm™ -0.11™ 0.26™  0.54" _0,;516 0',1354 0.54" 0.57 0.3

DS 5 Aoy SO g iy Jleinl mha jo o piee oS 5 4y ms g FE X
ns, * and **:non significant and significant at 5% and 1% of probably levels, respectively.
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Table 9. Economic estimation of chemical and organic nitrogen fertilizer applications in potatoes in two
experimental locations.

Nitrogen resource Ecopomic Increased yield Value of increased Feni'lizer Net income compared
(keha) Ylelql compared to_ lcontrol yield ; price to coptrol ;
(kg.ha™) (kg.ha™) (1000 IRR.ha™) 1000 IRR (1000 Rials.ha™)
0 23.7 - - -
175 293 5.6 56000 1348 54652
Urea 350 43.1 19.3 193000 2695 191305
fertilizer 555 483 246 246000 4043 241957
700 61.5 37.8 378000 5390 372610
875 45.1 214 214000 6738 207262
2700 234 -0.3 3000 2700 -5700
5152 335 9.8 98000 5152 92848
;‘;ﬂz 7728 40.4 16.7 167000 7728 159272
10304 53.5 29.8 298000 10304 287696
12880 53.1 294 294000 12880 281120

2 dby e Be 085 0 S5kS o s Jb, e VIV )5l 055 0 S6keS 5o (b, e Ve (Gamj ,50LS 10 Conid (Dlewle o

el 0alis jalaie Glawbre ;o S LSLosS BLol slaai o g ool a8 )3 L
In these calculations, the price of each kilogram of potatoes is 10 thousand Rials, each kilogram of urea fertilizer is 7.7 thousand
Rials and each kilogram of poultry manure is one thousand Rials, and the additional costs of top dressing fertilizer are not included

in the calculations. IRR: Iranian Rial.
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