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Table 1- Some Characteristics of Soil Field of Faculty of Agriculture, Ferdowsi University

of Mashhad
pH ECiym N% P mg/kg K mg/kg 0C% OM% S sl Texture
silty clay loam
8.11 0.85 72 12.5 387 0.85 1.45

o9 — o) — e

@l Slsy 3 gy JS S 59 9 I e (arlh Slio (bl 428 @l =Y Jgua
Table 2- Analysis of variance of sugar beet leaf area index and dry matter at final harvest

df TDM

- ‘ii\; " =5 JEI;LM 5 J-w 039 Ci?l%{r}t R:;it j;id
ol &g A0k

Replication IS 2 0.30* 2274497 ns 8.20%* 208641239*

Date &b 1 0.01 ns 112530.44 ns 2.43%* 16233527'6

Error ) slbas 2 3.85 844819.60 11.19 179328899

N Fertilizer 0595w 35 1 0.48%* 1000967.90** 1.33% 935952.6 ns

DxN sl X (539 o eS 1 0.32 ns 656952.23* 0.02ns 76733 55 967

Error Y slas 1 0.41 200362.80 1.26 18717371.3
Bacteria el 1 0.28 ns 1147234.60** 0.29ns 220615232.2*
DxB &b x 5L 1 0.34 ns 145126.60 ns 1.83* 8072342.4 ns

NxB 395 x 55 1 1.57%* 369800.67 ns 4.62%* ns477696.5

NxDxB 555 x gl x 5,550 1 1.32%* 400357.23 ns 0.72ns 275 93;‘97'2

Error I sl 8 0.70 83978.69 0.20 40193422
(1) ©lpais co o C.V. 10.11 12.62 13.34 9.90

e e g doyd K gty gy Jlein] aws j3 I dme S5 4 NS 9 FH L F

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

Table 3- Comparison of the mean of root yield and sugar content at harvest

S5 olee d2y0 a9 Slos

Sugai (;Sntem Root Yieldkg/ha)
a8 et Regular Jgoss 13332 64819 a
Planting date delayed g s b 13.98 63174 a
4559 55 095 recommendation 4o bl 1341 a 64194 a
Nitrogen 25% less than recommendationasogs 31 yxoS7.Y 13.89a 63799 a
S5 without bacterias yis ¢yg 13.56 b 60965 b
Bacteria with bacteria g Sk gudls 1413 a 67028 a

23,05 (s Sre Dglis do e gty e 0 (s lel Ll 4 g 5o 50 alie g sl slo Sl
Means that have a common letter, have not significantly different together at 5%.
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Figure 1- Leaf area index (LAI) in two planting dates (D) of the Regular planting date
and (D) the delaved planting date.
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Figure 2- Leaf area index (LAI) for without growth-promoting bacteria (B) and
inoculation with growth-promoting bacteria (B») treatments
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Figure 3- Leaf area index (LAI) for nitrogen fertilizer treatments based on
recommendation without inoculation of bacteria (N;B;), application nitrogen fertilizer
based on recommendation with bacterial inoculation (N;B,), application of nitrogen
fertilizer 25% less than recommendation without inoculation of bacterial (N,B,),

application nitrogen fertilizer 25% less than Recommendation with bacterial inoculation
(N2B>)
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Figure 4- Total dry matter (TDM) for two planting dates, regular planting date (D;) and
delayed planting date (D»)
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Figure 5- Total dry matter (TDM) for treatment without growth-promoting bacteria (B;) and
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Figur e 6- Total dry matter (TDM) for nitrogen fertilizer treatments based on
recommendation without inoculation of bacteria (N;B,), application nitrogen fertilizer based
on recommendation with bacterial inoculation (N;B,), application of nitrogen fertilizer 25%

less than recommendation without inoculation of bacterial (N,B;), application nitrogen
fertilizer 25% less than recommendation with bacterial inoculation (N,B,)
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Figure 7- Crop growth rate (CGR) for regular planting date (D,) and delayed planting date
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Figure 8- Crop growth Rate (CGR) for treatment without growth stimulating bacteria (B))

and inoculation with growth stimulating bacteria (B,)
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Figure 9- Crop growth rate (CGR) for nitrogen fertilizer treatments based on

recommendation without inoculation of bacteria (N;B,), application nitrogen fertilizer based
on recommendation with bacterial inoculation (N;B,), application of nitrogen fertilizer 25%
less than recommendation without inoculation of bacterial (N,B,), application nitrogen

fertilizer 25% less than recommendation with bacterial inoculation (N,B,)
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Figure 10 - Relative growth rate (RGR) for regular planting date (D) and delayed
planting date (D,)
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Figure 11 - RGR in for treatment without growth stimulating bacteria (B;) and inoculation
with growth stimulating bacteria (B))
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Figure 11 - RGR for nitrogen fertilizer treatments based on recommendation without
inoculation of bacteria (N1B1), application nitrogen fertilizer based on recommendation
with bacterial inoculation (N1B2), application of nitrogen fertilizer 25% less than
recommendation without inoculation of bacterial (N2B1), application nitrogen fertilizer
25% less than recommendation with bacterial inoculation (N2B2)
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Figure 14- Net assimilation rate (NAR) for treatment without growth stimulating bacteria

(B1) and inoculation with growth stimulating bacteria (B,)
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Abstract

Delayed planting of sugar beet, use of nitrogen fertilizer and growth promoting
bacteria are important in accelerating growth and compensating time loss. To study this
subject, a split split plot experiment was conducted in a randomized complete block
design with 3 replications and 8 treatments in 2018 at the Research Farm of Ferdowsi
University of Mashhad. The factors under study consisted of planting date with two
levels (regular planting, D; and delayed planting, D,) as the main factor, nitrogen
fertilizer with two levels (use of nitrogen fertilizer based on recommended rate, N1 and
25% less than recommended rate, N2) as a subfactors and bacterial growth stimulant
with two levels (bacterial inoculation, B, and without its use, B;) were considered as
sub-sub- factors. Growth indices under study were leaf area index, total dry matter, crop
growth rate, relative growth rate and net assimilation rate. In this study, highest leaf area
index (3.5) and dry matter accumulation (2898 g.m™) in thermal unit, as well as growth
rate, relative growth rate and net assimilation rate under regular and delayed planting
dates were due to the use of recommended rate of nitrogen fertilizer and bacterial
inoculation treatments. The least amounts of these traits were obtained at both planting
dates and use of nitrogen fertilizer, 25% less than the recommendation, and without
using bacteria. Root yield and sugar content sugar beet under treatment of bacterial and
nitrogen use, based on recommended rate, showed 8 to 10% higher than other
treatments, under both regular and delayed planting date. It seems that the combined use
of chemical and biological fertilizers is useful in delayed sowing, to compensate
delayed time loss planting of sugar beet.
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