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Abstract

Introduction

Concurrency of cereals late-season irrigation with early irrigation of sugar beet season and lack of
water resources at this time, has made some farmers to delay sugar beet cultivation. The planting
date plays a key role in growth, quality and yield of sugar beet. Delayed cultivation leads to
reduced sugar beet yield. In late cultivation of sugar beet (Beta vulgaris L.), the use of nitrogen
fertilizer and growth promoting bacteria can be of great importance in accelerating growth and
compensating for lost time. The aim of this study was to find a sustainable way to increase the
growth rate of sugar beet in delayed cultivation, so as to compensate for the delayed growth
season as possible.

Materials and Methods

This experiment was conducted as a split split plot in a randomized complete block design with 6
replications on Arta sugar beet cultivar at the Research Farm of Ferdowsi University of Mashhad
in 2018. The factors included planting date (regular and delayed sowing) as main factor, nitrogen
fertilizer (based on recommendation and 25% less than recommended) as sub-factor and
Nitrobacter application and non-Nitrobacter were considered as sub-factors.

Results and Discussion
The results showed that the inoculation effect of Nitrobacter on leaf area, total dry matter, root
yield and sugar content increased by 13, 20, 9 and 8 percent, respectively. Also, Nitrobacter

& 2021 The Authors). Publizhed by Shahid Chamran Univerity of Abwvar Thiz iz an opsn-access article distributed
@ undar the temms: of the Creative Commons Attribution Licensa (http://creativecommons. ofg/licenessby/4.00, which
oy

permits ungestrictad wza, diztribution, and reproduction in any medivm | providad the original wod iz properly citad.


http://plantproduction.scu.ac.ir/
https://dx.doi.org/10.22055/ppd.2020.30457.1811
https://orcid.org/0000-0002-2547-8014

Nusrat et al.: Effect of N fertilizer and Growth ... 296

treatment had the least effect on the amount of sodium, potassium and nitrogen of root in both
sowing dates. For delayed planting date, using nitrogen fertilizer plus growth promoting bacteria
can offset the delay in planting date. Therefore, this recommendation can reduce water
consumption by reducing sugar beet growing season and reduce fertilizer use. It seems that the
combination of chemical and biological fertilizers is effective on sugar beet delayed cultivation in
order to compensate for lost time.

Conclusion
The combination of chemical and biological fertilizers is effective on sugar beet delayed

cultivation in order to compensate for lost time.
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Table 1. Some Field Soil Properties of Faculty Agriculture, Ferdowsi University of Mashhad

Texture EC (dS/m) N (%)

P (mg/kg)

K (mg/kg) OC (%) pH

Silty clay loam 0.85 72

12.5 387 0.85 8.11
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Table 2. Analysis of variance (mean squares) of leaf area index, dry mater, molasses sugar content
and root yield of sugar beet at final harvest

S.0.V. df LAI TDM Molasses sugar Root Yield
Replication 2 0.30" 22744.97™ 0.75™ 208641239"
Date 1 0.01" 112530.44™ 0.49m 16235327.6"™
Error 1 2 3.85 844819.60 0.26 179328899
N Fertilizer 1 0.48" 1000967.90™ 0.006" 935952.6™

N x D 1 0.32" 656952.23" 0.03m 76735596.7™
Error 2 1 0.41 200362.80 0.27 18717371.3
Bacteria 1 0.28" 1147234.60™ 0.12" 220615232.2"
BxD 1 0.34" 145126.60™ 0.002™ 8072342.4™
BxN 1 1.57™ 369800.67" 0.23"™ 477696.5™
BxDxN 1 1.32™ 400357.23"™ 0.006" 27596497.2"
Error 8 0.70 83978.69 0.24 40193422
Ccv 10.11 12.62 14.61 9.90

*, ** and ns, represent significant at the 5% and 1% probability levels and non-significant.

Table 3. Mean of leaf area, total dry weight, molasses sugar and root yield of sugar beet based on final

harvest
Date x Nx B LAI TDM (kg/ha) Molasses sugar Root yield (kg/ha)
» Non-N x FBR 1.922 2184.31° 3.382 66541.7%
§ 2 N x FBR 2.78P 3283.682 3.722 67067.32
S S Non-N x 25% less than FBR 2.31° 1951.54° 3.512 60708.4°
N x 25% less than FBR 3.432 2037.77° 3.512 64958.3%
- Non-N x FBR 2.41% 2130.3° 3.012 55500°
% & N x FBR 2.68%® 24022 3.372 67666.72
© S Non-N x 25% less than FBR 2.42% 2042.7° 3.352 61108.3%
0 N x 25% less than FBR 2.77° 2334 5% 3.25% 68420.32

The mean of similar letters in each column was not statistically significant (Duncan %5).
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Table 4. Analysis of variance of qualitative traits of sugar, sodium, potassium and nitrogen of sugar
beet based on final harvest

S.0.V. df Sugar Na K Amino nitrogen
Riplication 2 8.29™ 5.16" 1.41™ 0.89m
Date 1 2.43™ 1.59m 0.06" 5.29"
Error 1 2 11.19 12.38 2.58 2.33

N fertilizer 1 1.33" 0.008"s 0.005™ 0.38™
N xD 1 0.02m 0.02" 0.01m 0.26™
Eroor 2 4 1.26 131 0.18 0.41
Bacteria 1 0.29m 0.61" 0.49" 0.39m
BxD 1 1.83" 0.46" 0.05™ 0.33™
BxN 1 4,62 1.76™ 0.16™ 0.21m
BxDxN 1 0.72m 0.22" 0.89" 0.007"
Error 8 0.20 1.02 0.09 0.49
C.V. (%) - 13.34 23.43 5.35 20.30

*,** and ns, represent significant at the 5% and 1% probability levels and non-significant.

Table 5. Mean of sugar, sodium, potassium and amino nitrogen based on sugar beet final harvest

Sugar Na K Amino nitrogen
(%)  (meqg/100gr) (meq/100gr) (meq/100gr)
Non-N x FBR x OPD 12,992 4.22 5.862 2.662
N x FBR x OPD 13.162 4,992 62 2.848
o Non-N x 25% less than FBR x OPD 12,992 4,912 5.432 2.90?
X Nx25% less than FBR x OPD 14.232 4.21° 6.212 2.692
x  Non-N x FBR x DPD 14.562 4,532 5.672 1.762
Z NxFBR xDPD 12.972 4.492 5.842 1.452
Non-N x 25% less than FBR x DPD 13.762 3.992 6.028 2.392
N x 25% less than FBR x DPD 14.6° 4.248 5.682 1.732
Non-N x DPD 12,992 4.562 5.642 2.782
O NxDPD 13.72 4.612 6.22 2.36°
— Non-N x DPD 14.162 3772 5.842 2.08?
N x DPD 13.79% 4278 5.77° 2.592
Non-N x FBR 13.77% 3.88? 5.75? 2.218
'f N x FBR 13.06° 4,732 5.922 2.142
— Non-N x 25% less than FBR 13.37% 4.46° 5.73? 2.65?
N x 25% less than FBR 14.41° 4,228 5.942 2.21¢8

The mean of similar letters in each column was not statistically significant (Duncan %5).
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