Iranian Journal of Horticultural Science Yl SLEL
Vol 53, No 1, Spring 2022 (193-207) © ﬁ" < o 'i’h
DOI: 10.22059/ijhs.2020.302311.1803 QAY-YY ) VP Lo o) 5Ll O 550

9§y A gl
OYlgle 18y (w0 domumw (A Dbogas 98 os (Aly GBSl y 039 5 (Al g g Wb

F 2980 w9 803135195 w9 0 ¢ (190wl pl el by Lo ez ! 1518 skudlone
L3l Oy g3 Ol (ab mlio 5 (55,58 B3 sl 5 Slidos 35 0 50 5 g 4 5 Ol Slidos iou 5Ll )
01t S1sal ($350WS s 5 sl ek
5 sl «lides Olesle Ol 3 Okl anb b 5 65oslES il 5 Slidss S e ol 5 St Slidss Jisu bkl Y
Ozl Sloal g 3o0laS s 5
5 sl «Dlidios Olajlu Ol 5t Dbl ande mlin 5 (5355088 5500 5 Dlidon S 50 (O 5 Sbt Slidond s (Gl ¥
Ozl Sloal g 3o0laS s 5
Dl bl ande wlin 5 635008 550l 5 Slidons S 50 ($355LES s 5 eleix (s3ladl Slido o (Gioes b
Ol Slaal «s305US s 5 B sel el Olesle
OYRV/0 1 5 pdy a6 = VFAQ/Y/YE cdly o 0 ,0)

oS>

oh bln Faun ol Ol o) Gmicem (AS Slwgas o A, Glgasls ; 0jg 8 Al Cupde T adlls ) gaes
i | Ol (5559158 Sl o€l 53 (IFAYSAYR0) ol5 Jlo 5 ke & 1S5 4w 5 b Lo b dslas LelS slacS gl
313 2590 05975 53 VO el (o a8 59 gt 3 23 00 5 0550 gta 31 51 3590 035 7 e 33 00 1l (055 5 B e ple
L35 T s Lag sl slaless coysl ato 315U 3590 D35 Aoys Vo ol 5 50 )5 & 5 A3 YO 5 0l aa
Sl Joey 3l S 1 4 Dby 31 g 5 I 05 5 kb sl Sl 3 0 5 alsn SopIAl by g0 it
& 5 o3 YO g ajgl mie 51 5L 5,00 059 A5 Ao )s VO ol Sl Jgammn 5 ol Ay S ()1 2050 Saesgs S s
VO il s 35 53 CongeS )5 B e 23l ol e cal 4 sk 3 Koo ST 3 2t lajles sl 3 S geS 5
& 3 253 00 g 0550 a5 5L 5550 059 8 o3 00 sl g o e g0 )9 aie 51 A2 y3 YO 5 o)) ata 515 3590 059 58 Ay
03958 D pan (215 25 5 05555 G pan ) &g 53 0dd slda By 3 Bl odd (IS 0dd 5 Shes 51 o o geS 055
VO s Siass cnl s el i S el g 5L 25 039 4053 V0 ol e b alle 5 5 0k i kS
3 OYsle 3, (i (05 5 St I o KIS o)l Gi b ) o s3 YO g e snaS )9 b 5 5 3558 D598 A

390 Ol g3 55 O, 9LES del ys 20158

RO S Y RTCH [-A RRTTET I VRCIFY PR CRN] PWL VSR SRCC SRS P BT-TEW (e Y 51T

The impact of integrated management of nitrogen fertilizers on growth indices,
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ARSTRACT

This exneriment was conducted to investieate the influence of intesrated manasement of nitroeen fertilizers on erowth

vield and analitv characteristics of notato (Solanum tubersom cv Savalan) in Behbahan Aoriculture Research Stations from
2014 to 2016 This research was carried ot in randamized comnlete hlock desion inchiding four treatments: Iack of nitrooen
fertilizer (control). nlots that received 50% nitrogen from chemical fertilizer (as nrea) nlns 50% nitrogen from vermicomnost
(50%11+50%V). nlots that received 75% nitrooen from chemical fertilizer nlus 25% nitrosen from vermicomnost (75%
TTH25%WVY. and nlots that obtained 100% nitraeen from chemical fertilizer (100% urea) and three renlications. The Resnlts
of orawth analvsis showed that the hanlm and tuber growth rate increased during the early stages, while reached a maximum
value, followmﬁ decline in the late season. In the most sampling periods, the highest tuber and crop growth rate were
recorded in 75% urea +25% vermicompost. Therefore the highest yield was observed in this treatment. Application of
vermicompost significantly increased tuber nimber total and marketable yield nitrooen use efficiency and agronomic
nitrogen use efficiency in 75% urea +25% vermicomnost and 50% urea +50% vermicomnost as compared with 100% urea.
The tuber nitrate content in  75% urea +25% vermicompost and 50% urea +50% vermicompost was significantlv lower
than 100% nrea. According to results, the yield and qualitative characteristics of potato (Savalan cultivar) and farmers’
incomes can increase in Khuzestan province by supply of 75% required nitrogen fertilizer through urea and 25% nitrogen
from vermicompost.

Keywords: Benefit to cost ratio, growth indices, nitrate, urea, vermicompost.
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Table 1. Some physical and chemical properties of soil before planting in two years of experiment.

Vear Texture EC H Available P Available K Organic Carbon
@mh P (mg k™) (%)

2015 Silty clay loam 2.3 7.8 279 0.70

2016 Silty clay loam 22 7.7 269 0.80

otalesl Jlo 99 50 CusgiaS 0y5 loord GBSy Fp Y sz
Table 2. Some chemical properties of vermicompost (two years of experiment).

Year EC (dsm™) pH Total P (%) Total K (%) Total N (%) Organic matter (%)
2015 32 6.7 35 1 2 30
2016 2.1 7.4 3 1.5 26
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Figure 1. Trend of potato haulm dry matter accumalation with different nitrogen sources.
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Figure 2. Trend of potato tuber dry matter accumalation with different nitrogen sources.
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Figure 4. Changes trend of potato haulm growth rate with different nitrogen sources.
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Table 4. Mean comparison effect of nitrogen fertilizer lack, plots that received 50% nitrogen from urea plus 50%

nitrogen from vermicompost, plots that received 75% nitrogen from urea plus 25% nitrogen from
vermicompost and plots that obtained 100% nitrogen from urea on some traits of potato.

Nitrogen sources Total tuber yield (t ha™) Marketable tuber yield (t ha™) Mean tuber number Mean tuber weight (g)
Control 14.49¢ 12.34¢ 5.10b 56.29¢
50% U+50%V 24.99a 22.64a 6.50a 74.04b
75% U+25%V 25.24a 22.52a 6.13a 85.28a
100% U 22.39b 18.56b 5.23b 82.10a
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In each column, values with same letter does not have significantly difference with each other.
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Table 5. Mean comparison effect of nitrogen fertilizer lack, plots that received 50% nitrogen from urea plus 50% nitrogen
from vermicompost, plots that received 75% nitrogen from urea plus 25% nitrogen from vermicompost and plots that
obtained 100% nitrogen from urea on some traits of potato.

Nitrogen Leaf nitrogen Tuber nitrogen Tuber protein Tuber nitrate Tuber dry matter
sources content (%) content (%) content (%) content (ppm) content (%)
Control 3.32¢ 1.46¢ 9.11c 74.70d 19.04a

50% U+50%V 3.82b 1.56b 10.28b 91.85¢ 19.23a
75% U+25%V 4.00ab 1.72ab 10.79ab 107.60b 19.19a
100% U 4.11a 1.78a 11.13a 134.00a 20.00a
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In each column, values with same letter does not have significantly difference with each other.
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Table 6. Mean comparison effect of nitrogen fertilizer lack, plots that received 50% nitrogen from urea plus 50% nitrogen

from vermicompost, plots that received 75% nitrogen from urea plus 25% nitrogen from vermicompost and plots that
obtained 100% nitrogen from urea on some traits of potato.

Nitrogen use efficiency Agronomic nitrogen use efficiency

Nitrogen sources (kg tuber N kg™ (kg tuber N kg™

50% U+50%V 156.40a 65.01a
75% U+25%V 158.30a 64.92a
100% U 139.20b 48.69b

Al e o cire Dyl pas saaailis LSy By gt 2 0

In each column, values with same letter does not have significantly difference with each other.
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Table 7. Benefit to cost ratio based on studied discount rate in nitrogen fertilizer lack, plots that received 50% nitrogen
from urea plus 50% nitrogen from vermicompost, plots that received 75% nitrogen from urea plus 25% nitrogen from
vermicompost and plots that obtained 100% nitrogen from urea in potato.

Discount rate

. 12% 15% 18% 25% 30% Ranking
Nitrogen sources
Control 1.14 1.09 1.12 1.14 0.96 4
50% U+50%V 1.35 1.42 1.45 1.48 1.10 3
75% U+25%V 1.44 1.51 1.54 1.57 1.36 1
100% U 1.41 1.48 1.51 1.54 1.20 2
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