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Enhancing sugar beet yield: Exploring transplanting's impact on weed control and
production efficiency
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Table 1. Physicochemical properties of soil at the experimental environments

Year  pH EC o.C. P Clay Silt Sand Texture
(ds.m) (%) (ppm)  (ppm) (%) (%) (%)

2021 721 0.53 0.74 8.24 596 3730 4140 2130 Clay-loam

2022 730 0.77 1.01 1.97 398 37.30 4140 2130 Clay-loam
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Table 2. The results of the analysis of the variance of the studied traits in the investigation of the effect of cultivation
methods and control methods on weeds and production efficiency
Mean of square

Source of variation df Root yield Sugar Na' K+ Alpha amino
content N
Year 1 25714.43**  343.24** 20.39™ 28.94*  35.37*
Replication (Year) 6 676.77 13.30 3.92 3.00 3.90
Cultivation method 2 6811.52" 10.82" 85.28"™ 10.58™ 3.32M™
Year x cultivation method 2 3433.83* 42,73 15.98* 36.03** 13.93**
Ew 12 289.73 11.06 1.15 1.21 0.51
Weed control 4 8372.46"™ 144.34 ™ 3.62™  31.44"™ 393"
Year x weed control 4 1602.02** 140.63** 6.30** 30.99** 1.94**
Cultivation method x weed control 8 119.85™ 30.60"™ 2.46™  6.62" 0.74"s
Year x Cultivation method x weed control 8 279.66 ™ 32.59** 1.61™ 6.41** 0.69™
Ew) 72 208.07 5.53 1.05 1.15 0.49

o3 S e lechﬁ);)l;@mj)ls@mx}. 5 4 g xS
ns, *, **: non-significant and significant at five and one percent probability level, respectively.
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Continued table 2. The results of the analysis of the variance of the studied traits in the investigation of the effect of
cultivation methods and control methods on weeds and production efficiency

Mean of square

Source of variation df  White Extraction Molasses Leafarea Weed fresh
sugar yield coefficient of sugar  sugar index weight
Year 1 304.39** 9988.77** 12.64* 45.88* 2.15M
Replication (Year) 6 7.42 358.98 1.75 5.46 0.74
Cultivation method 2 30.33™ 503.17" 9.49M 8.61™ 0.41"m
Year x cultivation method 2 12.34™ 848.56 12.99**  547™ 1.25M
Ew 12 4.24 248.59 0.35 1.42 0.48
Weed control 4 93.83™ 3477.13™ 6.14" 7.58" 7.37*
Year x weed control 4  17.80** 3402.70** 6.66** 6.00** 0.59"
Cultivation method x weed control 8 2.26™ 721.80™ 1.66" 0.53m 0.16™
Year x Cultivation method x weed control 8  3.69™ 736.84** 1.51** 136" 0.20™
Ew 72 227 142.89 0.41 0.80 0.41

Loy ¢<4_‘5 @ JLQ:’" cb"ij‘bbg“"‘})‘Jg_;.M_):'& g_,.:?j* kg ek Ans
ns, *, **: non-significant and significant at five and one percent probability level, respectively.
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Table 3. Mean comparison of the year and cultivation method interaction on root yield, Na*, K*, alpha amino N and
molasses sugar

L Root yield Na* K* Alpha amino N Molasses sugar
Year Cultivation method
G V G vV G \Y G \Y; G
2021 1 6122 bc 537 a 596 bc 2.21 bc 3.80 a
2021 2 2789 d 148 ¢ 406 e 1.13 e 1.82 d
2021 3 36.86 d 214 ¢ 528 cd 1.47 de 2.45 c
2022 1 7258 b 474 a 477 de 1.96 cd 3.14 b
2022 2 5600 ¢ 306 b 6.39 ab 2.66 b 3.18 b
2022 3 8523 a 367 b 708 a 3.45 a 3.70 a

055 16 wio 550V 1 pal oy gy e a3 (513 gime oV s i o &S5 filo (il o7 gl Sibe oSSl g0 5T bl

bl

According to Duncan's test, means that have at least one similar letter do not have a significant difference at the five percent

probability level. V: Trait value, G: Group.
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Figure 1. Mean comparison of the weed control effect on
their fresh weight. According to Duncan's test, means that
have at least one similar letter do not have a significant
difference at the five percent probability level.
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Table 4. Mean comparison of the year and weed control method interaction on root yield, sugar content, Na*, K* and

alpha amino N

Root yield Sugar content Na* K* Alpha amino N
Year Weed control

\Y% G \Y G \Y G \Y G \Y G
2021 1 19.32 f 5.85 b 1.72 c 2.61 b 0.90 e
2021 2 55.57 de 14.51 a 3.66 a 6.51 a 2.04 cd
2021 3 62.21 de 15.05 a 325 ab 6.85 a 2.26 bed
2021 4 65.06  cde 14.16 a 388 a 6.92 a 1.94 d
2021 5 7.78 f 5.55 b 248 bc 261 b 0.89 e
2022 1 67.08  bcd 14.57 a 3.96 a 6.11 a 2.78 ab
2022 2 7836  ab 14.48 a 378 a 6.16 a 2.99 a
2022 3 75.29 abc 14.31 a 3.96 a 5.98 a 2.74 ab
2022 4 82.06 a 14.50 a 3.55 a 6.13 a 2.62 abc
2022 5 53.53 e 14.17 a 3.88 a 6.03 a 2.33 bed
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According to Duncan's test, means that have at least one similar letter do not have a significant difference at the five percent
probability level. V: Trait value, G: Group.
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Continued table 4. Mean comparison of the year and weed control method interaction on root yield, sugar content, Na*,
K* and alpha amino N

White sugar yield

Extraction coefficient of sugar

Molasses sugar

Leaf area index

Year  Weed control y G v G v G v G
2021 1 1.85 f 29.45 b 1.44 b 1.44 b
2021 2 5.66 de 71.94 a 3.37 a 321 a
2021 3 6.72 cde 73.16 a 3.37 a 3.35 a
2021 4 6.20 de 69.90 a 3.58 a 3.46 a
2021 5 0.62 g 26.65 b 1.70 b 1.46 b
2022 1 6.93 bcd 72.29 a 341 a 4.04 a
2022 2 8.20 ab 72.46 a 3.38 a 3.93 a
2022 3 1.77 abc 72.05 a 3.36 a 3.86 a
2022 4 8.64 a 73.22 a 3.26 a 3.82 a
2022 5 5.45 e 72.31 a 3.31 a 3.45 a
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According to Duncan's test, means that have at least one similar letter do not have a significant difference at the five percent
probability level. V: Trait value, G: Group.
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Table 5. Mean comparison of the year, cultivation method and weed control method interaction on sugar content, K*,
extraction coefficient of sugar and molasses sugar

L Sugar N Extraction Molasses

Year C‘;:g:’ha;!jon c\(l)vr?fr?)l content K coefficient of sugar sugar
\Y G \Y G \Y G \Y G
1400 1 1 1015 bc 4.50 fg 51.11 bc 2.75 d
1400 1 2 1289 ab 6.48 abc 63.06 ab 4.14 ab
1400 1 3 14.04 a 6.51 abc 67.85 ab 3.85 abcd
1400 1 4 1254 ab 5.95 abcdef 64.10 ab 3.88 abc
1400 1 5 1268 ab 6.38  abcd 60.23 ab 4.40 a
1400 2 1 0.00 e 0.00 h 0.00 e 0.00 f
1400 2 2 1568 a 6.24  abcdef 77.72 a 2.85 cd
1400 2 3 1586 a 6.67 ab 77.59 a 2.91 cd
1400 2 4 1539 a 7.38 a 74.14 a 3.34  abcd
1400 2 5 0.00 e 0.00 h 0.00 e 0.00 f
1400 3 1 7.40 c 3.33 g 37.24 c 1.58 e
1400 3 2 1498 a 6.80 ab 75.05 a 3.13  bcd
1400 3 3 1524 a 7.38 a 74.03 a 3.35 abcd
1400 3 4 14.56 a 7.43 a 71.48 a 352 abcd
1400 3 5 3.99 d 1.45 h 19.71 d 0.69 ef
1401 1 1 1445 a 5.08  bcdef 73.63 a 3.19 bed
1401 1 2 14.15 a 481 cdefg 73.17 a 3.19 bed
1401 1 3 1356 ab 462  defg 71.60 a 320  bcd
1401 1 4 14.46 a 477  cdefg 75.30 a 297 cd
1401 1 5 1350 ab 4.59 efg 72.33 a 3.13  bcd
1401 2 1 1525 a 6.27  abcde 74.92 a 3.20 bed
1401 2 2 1494 a 6.45 abc 74.13 a 3.26 bed
1401 2 3 1519 a 6.30 abcde 75.68 a 3.08 bed
1401 2 4 1509 a 6.51 abc 75.25 a 312 bcd
1401 2 5 1463 a 6.43 abc 73.56 a 3.26  bcd
1401 3 1 1401 a 6.99 a 68.32 ab 3.83  abcd
1401 3 2 14.36 a 7.22 a 70.09 ab 3.68 abcd
1401 3 3 14.18 a 7.02 a 68.86 ab 3.79  abcd
1401 3 4 13.96 a 7.11 a 69.11 ab 3.68 abcd
1401 3 5 14.39 a 7.06 a 71.05 a 3.53 abcd
55 G wdo 2551V L1 ool Ao s ety Jlazl o 3 (6l ime oM cdizn wlie 5 K Pl slyls 87 e, SSbe ST 05T ulul
ol

According to Duncan's test, means that have at least one similar letter do not have a significant difference at the five percent
probability level. V: Trait value, G: Group.
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Enhancing sugar beet yield: Exploring transplanting's impact on weed control and
production efficiency

V. Yousefabadi'®, A. Saremirad!, B. Babaei® and Sh. Khodadadi*

Abstract

The competition between weeds and sugar beets for essential resources ultimately impacts the sugar beets
yield and quality. Hence, it is crucial to implement effective weed control measures to preserve the desired
yield and quality of sugar beets. To assess the impact of various cultivation and weed control methods on weed
control effectiveness, a study was conducted using split plots in a randomized complete block design with four
replications over two consecutive crop years, 2021 and 2022, in Karaj. The findings revealed significant year-
to-year variations affecting product yield and quality. The interaction between the year and cultivation method
notably influenced molasses sugar, K*, and alpha amino N. The primary impact of weed control was observed
solely on weed fresh weight. Its interaction with the year's environmental conditions affected root yield, sugar
content, Na*, K*, alpha amino N, white sugar yield, extraction efficient of sugar, molasses sugar, and leaf area
index. Additionally, the interaction of weed control with cultivation method and year conditions significantly
influenced sugar content, K*, extraction efficient of sugar, and molasses sugar. Notably, manual weeding and
herbicide spraying led to improved weed control, resulting in a suitable sugar beet yield. In conclusion, the
study underscores the pivotal role of weed control in determining both the quantitative and qualitative yield of
sugar beets.
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