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Table 2- Analysis of variance of sugar beet shoot weight under irrigation regimes and humic acid application conditions

O o 3 el 39,
Days after sowing

25 65 85 105
Ol i g3l a2 Ola o pSibe
S.0.V. df Mean of squares
Sk 2 1.43** 33.23ns 134.31ns 450.59ns 427.61ns
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CV (%)
ofoN Jlozs! gaws )3 ls gme FFg¥ Iy sxe e NS
ns: Non-significant* and **: significant at 1% probability level
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Fig. 1- Trends of sugar beet shoot weight under irrigation regimes and humic acid application conditions during days after
sowing time
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Table 3- Analysis of variance of sugar beet LAI under irrigation regimes and humic acid application conditions
O w51 e 595
Days after sowing

25 45 65 85 105
. axyd _
Oyt glio g ©lr e 5a0le
S.0.V. ddbf’ Mean of squares
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|
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Irrigation (irr)
a sls
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Error a
Spoge del
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Humic acid (humic)
J‘w?& el e 2 9 0.0058ns 0.005** 0.187** 0.116** 0.072**
irr*humic
b= 24 0.0097 0.0005 0.004 0.006 0.002
Error
Sl - 76 1.1 17 2.2 15
CV (%)
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ns: Non-significant* and **: significant at 1% probability level
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Fig. 2- Sugar beet LAI under irrigation regimes and humic acid application conditions
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Table 4- Analysis of variance of sugar beet root diameter under irrigation regimes and humic acid application conditions
O o 3 e 39
Day after sowing

65 85 105
Ol et galio @33l e Olazyo (ke
Sov df Mean of Squares
Soh 2 0.89%* 0.92ns 1.25ns
Block
S 3 9.81%* 12.32%* 21.39%*
Irrigation (irr)
a sl 6 0.05 0.21 0.57
Error a
Seaged ol 3 0.50%* 0.49%* 2.51%%
Humic acid (humic)
ez el 9 0.02% 0.19% 0.45%
irr*fhumic
b s 24 0.001 0.01 0.04
Error b
Ol & ; 11 16 25
CV (%)

ofoN Jlozs gaws )3 s ime FF g b dxe e NS
ns: Non-significant * and **: significant at 1% probability level
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Table 5- Sugar beet root diameter (cm) under irrigation regimes and humic acid application conditions

e d g TR Sogud ! O a0 51 om 39,
(=i I::?)btf’»wﬂ).‘bw 3 Humic acid Days after sowing

gationregime (kg.hat) 65 85 105

0 6.0c” 8.1c 9.2d

100% 2 6.1b 8.2c 9.6¢c

4 6.3a 8.5b 10.2b

6 6.3a 9.3a 11.4a

0 5.3f 6.7¢ 8.1lef

85% 2 5.6e 6.9d 8.3e

4 5.7d 7.0d 9.0d

6 5.9¢c 7.0d 9.0d

0 4.6i 6.6e 7.4hi

70% 2 5.0h 6.6e 7.6gh

4 5.0h 6.7¢ 7.6gh

6 5.1g 6.7e 7.9fg

0 3.8l 6.0g 6.8k

45% 2 4.0k 6.2fg 7.0jk

4 4.3j 6.3f 7.2ij

6 4.3 6.3f 7.3hij

)5l me AU Jlis 9051 3l edliel b duoyd gy Jleins] prdaw )3 ()l dme NS S jiie By (4l)h Slho dls oy 0¥
" In each measurement, means with same letters don’t have significant difference, LSD, 0.05.
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Table 6- Analysis of variance of sugar beet root yield, sugar content, pure sugar percent and molasses percent under
irrigation regimes and humic acid application conditions

Ay y 3 Nlos KVERPIIVES) PR VW oMo wo >
Ol pii 2o ;1 4> 45 sugar beet root yield  sugar content pure sugar percent molasses percent
sov df Olaspo (uibo
Mean of squares
ok 2 4.81ns 0.15ns 0.11ns 0.02ns
Block
. d_)lﬁl . 3 2896** 0.33ns 0.08ns 0.45**
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Al 6 2.74 0.13 0.02 0.02
Error a
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Sz b s ] 9 17.24* 0.14% 3.00%* 0.03%*
irr*numic
S shSngen e 6 3.2ns 0.069ns 0.58ns 0.01%*
Block*humic
b s 18 8.03 0.059 0.27 0.003
Error b
Ol o pd - 5.1 11 31 2.8
CV (%)
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ns: Non-significant, * and **: significant at 5% and 1% probability levels, respectively
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Fig. 3- Mean comparisons for sugar beet root yield under irrigation regimes and humic acid application conditions
Means with same letters don’t have significant difference, LSD, 0.05.
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Fig. 5- Means comparisons for sugar beet sugar content under irrigation regimes and humic acid application conditions
Means with same letters don’t have significant difference, LSD, 0.05.
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Means with same letters don’t have significant difference, LSD, 0.05.
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Introduction

Most of the food for the world comes from some 150 plant species cultivated as crops. Sugar (the common name for
sucrose) is obtained from only two crops, cane and beet. Sugar cane has been produced in large quantities in tropical
regions for many centuries and continues to dominate the world supply of sugar. In contrast, sugar beet is a relatively new
crop, appearing in temperate regions in the nineteenth century and spreading widely only in the twentieth century. Sugar
beet is now grown in some 50 countries and provides about a quarter of the 140 Mt sugar currently used each year. In a
world with increasing demand for water, and where agriculture consumes most of the available fresh water, the problem
of how to maintain or increase agricultural productivity with sustainable use of water resources is an enormous challenge.
Drought is a major limitation and the most significant environmental stress to crop productivity worldwide. This stress is
the most important and common abiotic factor that limits sugar beet production in semi-arid regions and also in some
parts of Europe. Due to putting Iran in the arid and semi-arid and climate, it is essential to study the effects of water stress
on plant growth. In the last decade, the impact of drought has been recognized as a major cause of yield losses in sugar
beet. Humic substances play a vital role in soil fertility and plant nutrition. Plants grown on soils which contain adequate
humic acid are less subject to stress, are healthier, produce higher yields; and the nutritional quality of harvested foods
and feeds are superior. Humic acid can be directly, have positive effects on plant growth. Shoots and roots growth is
stimulated by the humic acid, but its effect on the roots, is more prominent, root volume and the effectiveness of its root
system will increase by humic acid.

Materials and Methods

In order to study the effect of drought stress and humic acid on sugar beet an experiment was conducted as split plot in
randomized complete block design (RCBD) base at Research Station of Shahrekord University in 2013. The main factor
including: irrigation treatments (100%, 85%, 70% and 45% FC) and sub factors were humic acid at four levels (0, 2, 4
and 6 kg ha?). Before planting seeds were disinfected with benomy! fungicide. Then planting was conducted in 10 plants
m2 density. Irrigation treatments was applied 40 days after sowing (unfolding of third trifoliate leaf) and continued in the
growing season. Humic acid application was performed at three stages inclusive 4", 8" and 16" leaf formation. Shoot dry
weight, leaf area index, root diameter, root yield, sugar content, pure sugar percentage and molasses percentage was
recorded. Data from these experiments were analyzed by analysis of variance using t-Student test for LSD calculation
and are described as significant at the P < 0.05 level.

Results and Discussion

Shoots weight showed increasing trend at all treatments, but application of water restriction treatments reduced shoot
weight. At all levels of irrigation and concentrations of humic acid, leaf area index showed an increasing trend until mid-
season and then a gentler slope than the first half of the growing season began to fall. Deficit irrigation reduced root
diameter but humic acid application increased it. Humic acid application increased root yield and increase the amount of
humic acid, also increased the root yield. So that, highest root yield was recorded from of six kg.ha™* humic acid treatment
and the lowest root yield was obtained from the treatment of not using of humic acid application at each level of irrigation.
Root yield in 85%, 70% and 45% of field capacity decreased by 4.2%, 11.3% and 18.2% respectively, while application
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of 2, 4 and 6 kg.ha* humic acid increased root yield by 416%, 84.8% and 110 % respectively. Application of 2, 4 and 6
kg.ha™* humic acid reduced molasses percentage by 2.9%, 1.4% and 12.9% respectively.

Conclusion
Application of humic acid enhances the root yield so that treatments 2, 4 and 6 kg per hectare humic acid, increased root
yield by 41.6, 84.8 and 110.5 percent respectively.

Keywords: Leaf area index, Pure sugar content, Root yield



