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Introduction

Sugar beet is one of the most important industrial plants cultivated under diverse weather conditions.
Nutrition management plays an important role in the yield and quality of sugar beet. Nowadays, foliar spraying
of nano fertilizers is an effective method of agricultural products. Methanol foliar spraying reduces
photorespiration, also increases carbon dioxide and ultimately improves photosynthesis of plants. The
application of glycine protects plant cells by regulating osmosis, stabilizing proteins, protecting the
photosynthetic apparatus, and reducing reactive oxygen species. There is not enough studies about the effect of
methanolic sodium nanosilicate on plants, especially under different weather conditions. Therefore, regarding the
application of methanol, especially methanolic sodium nanosilicate, and the effect of glycine on plant yield, the
present study was conducted to investigate the foliar application of methanol and glycine and their interaction
effect, also introduce the best level of application of foliar application on the yield and quality of sugar beet in
two regions with different weather conditions.

Materials and Methods

The experiment was conducted in the 2018-2019 cropping year as a factorial randomized complete block
design with three replicates at the research field of the Karaj and Qom two different climate locations. Karaj is a
cold and mountainous region with mild summer and Qom is a dry and desert region with hot and dry summer.
Treatments were 6 levels of methanol (0 (no use), 15 and 30% v v, 5, 10 and 15 % v v methanolic sodium
nanosilicate) as well as 3 levels of glycine amino acid (0 (no use), 2 and 4 g I%). Sugar beet yield and quality
were measured. Foliar spraying was done 3 times during the plant growth season with 14 day intervals on the
aerial parts of the sugar beet plant and the control plots were sprayed with water. Data were analyzed using SAS
(Ver. 9.4) software and the means were separated by the Duncan test at a 5% probability level.

Results and Discussion

The results demonstrated that sugar beet yield and quality in the Karaj region were better than in Qom.
Spraying methanol and also glycine increased the yield and quality of sugar beet compared to the control (no
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application). The application of 15% methanolic sodium nanosilicate improved the quality and yield of sugar
beet compared to 30% methanol. The consumption of methanolic sodium nanosilicate 15% v v+ glycine 4 g I
increased the yield of root dry matter 65% and the yield of white sugar 50% compared to the control. Methanol
is a source of carbon and glycine improved plant growth by increasing carbon efficiency. Also, with the increase
of auxin hormone, it has produced more sugar substances and expanded the transfer of sucrose from the aerial
parts to the roots. Therefore, the sugar percentage increased and the root impurities decreased. Among the
methanol treatments, increasing the concentration of methanol up to 30% v.v! not only did not improve the
quality of sugar beet, but also reduced the quality and yield compared to methanolic sodium nanosilicate 15% v
v, Methanolic sodium nanosilicate treatment of 15% v v* was much more effective than other treatments. Thus
the yield of this treatment was better than the 30% v v treatment. Because nano technology has provided
suitable conditions for plant growth due to its high potential and better absorption by plants. In addition to
nutrition, sugar beet production is greatly influenced by weather and environmental conditions. Sugar beet
cultivation in Karaj was more satisfactory than in Qom, which can be said to be due to the presence of more soil
organic matter, as well as more suitable weather conditions, especially at the end of the growing period in the
Karaj region.

Conclusion
Based on the results of this study, spraying methanolic sodium nanosilicate 15% v v and glycine 4 g I'* were
recommended to improve the yield and quality of sugar beet in climatic conditions similar to the Karaj region.

Keywords: Alkalinity coefficient, Root dry matter yield, Root impurities, Sugar percentage, White sugar
yield
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Table 1- Physical and chemical characteristics of soil in two test areas
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Figure 1- Temperature and humidity changes in the months of April to October in Kamal Abad Karaj and Jafarieh Qom
agricultural research stations in 2018
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Table 2- Bartlett test results
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Table 3- Variance analysis of yield and qualitative characteristics of sugar beet
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Mean of squares
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Oyt 2ol J’DM o5k 3, PR LB Sles S0 Slos
S0V e s suga J oA S i poly  Ofeke
Root dry percentage Sugar White sugar Na P N
matter yield yield yield
: 6.12m 68.11" 79.32™ 2.92m 26.87" 42.62" 36.41"
Region (R)
i 2,59 4 18.88 2.02 2.17 3.15 5.71 253 1.68
Replication in R
Jytie 5 2925.55™ 752.28" 1.91m 279.16™ 81.75"  26.18™  11.54™
Methanol (M)
Jy :: I:JM 5 34.47m 4.36"™ 1.35™ 2.85m 4.23m 4.12m 0.85™
s WS o o . o o o
o 2 1626.37 609.52 459.69 824.12 56.35 37.51 9.49*
Glycine (G)
‘“‘WF):S XGM 2 8.89m 1.54m 25.41™ 5.35m 6.14" 1.86™ 1.12m
X
W:f * éj”' e 10 1958.07* 179.25M 1.87™ 334.72" 3.82m 2.35™ 4.76"
X
xJglio xdilaio
a5 10 32.25™ 1.98m™ 1.05" 3.89m 4.13m 1.84m 2.97™
RxMxG
> 68 9.47 5.82 2.76 1.12 7.56 5.79 3.83
Error
ul’“;\“/”’” 10.5 8.9 11.2 13.6 10.9 12.1 11.4

b gze Sl BB NS wopd gy 5 S5 sllas Jloinl b )b xe sy i g s
ns: not significant,* and **: significant at 5% and 1% levels of probability, respectively.
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Figure 3- Interaction effects of region and glycine on sugar yield of sugar beet
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Means in a column and a treatment followed by the same letter are not significantly different at 5% level
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Figure 4- Interaction effects of methanol and glycine on white sugar yield of sugar beet
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Means in a column and a treatment followed by the same letter are not significantly different at 5% level

2 o ORI I ) Gl e o 051 @58 3l i o8 adlae
J5lie Jlass 55 syt Gl e () Jsin) cansls o5 il
2 Sjoml JLid o gl polis Cda Jdoay LS o ¥
Al S oole zes g by ¢ polel a8l jglatedy 1B juiie ol
e VL (Splio el Sl okS Jglio il Jsbeo 5l 2e
(Zbiec, Karczmarczyk, s> oo (yiolj8l 1y 595 ylas (6 polis
Gkl iz Jaase CoutS g0 & Koszanskin, 1999)
gi byt Sy e 1l 5 Jlamiial 16 435 a5l
el daalbb ol (Rl 1) ccunl Ban 3590 (it 9 (9
1y a8 Jlasolcall 5 o0 5,5l 05 05l ,S J) pSsls
oald Gl 355 0m Mo e IS cge 5 035 ialS
039 Gl e Jolie 9 S 208 lawgs (Saxe polic
o=l el ond Jolio g a5 bl slajless 53 wanly
obS 53 gjoml HUid waas (gl polis o Uoa el olsél
o St 0ole oo 9 A g (el (Bl polateds A3 )rike
1B Aoy puSe daly ady; gla AL e S b5l L
3,8 4 el bl g o s pld Mo A8 Mo yd g Al
1031 Jglio s el 56 9 55 5 2,5 o s
baslos ool haj el 039 w8030 gl st Jloss (oo
o Btaldl 5 0B 0 4l ], oS Laussy oddsds Sdas polis
Cowd Lajlows opl 5o adyy sl 2Bl duo)yd g Llosly olaidl
(Nemeata Alla, Nemeata ¢l a8l jials zolaw plo 4
1y el el im0 eopmdS 5,0, Alla, & Zalat, 2016)
chle gnlS g (uen e GRIB cage g ol )13 b cou
=W (Yamada et al., 2015) 5,5 o L2alS slcdl » ol

(0397458 posally pass) il slaoallAls gl 50
1 S 1 oy S (sllas ozl b Jyilio 3 g ddlaio )i
Jleinl L (595t p g 20> S sllad Jloisl b sly 5 s
0l alio @l (¥ Joan) 8 )l ine o) iy sl
tmslly i) ddyy Sl palBL cggazme 3 &l o] Sk
adbate )3 e (e S ysba g 258 )t 8 )3 (09
&S adaie 3wl (e 939 255 ) Sy 0> YO/ 08
(S yobods g o8 I sl Aoy FOINE 5,10 9 doyd Y/
ady) S albl ol cage a5 Jplie chale i34l
V0 Jglie miw SlSlew 6 Jlosd )3 mates (e A 238 )0ii
ot Gl 9 Lo g dald | jiin Ao yd 0F/+F do )
e Sl 91U o (izmed 5 30)d YV S0 gy (J5ili
A G ol (iol3 8l Conge doyd FY/AY dopd Ve Jgilie
o Ol 66 g 203 Ve Jilie Jlow )3 ()9t A5 ol
2l Giolial aald 4 Cuns oy FAFY dop i Joilie
48 o9 b 4 bgyye mae jlde ()il 35 eI glasles
Py e sl 4 G Ay ) e (g0 )d YVIYY Liol38] o
2 p5 9 e & byye ety Jlde iy Gizeen A5 ) 5
P e o 4 S 03 VO/OY |y iy ol o 592 s
P xS 939 bl ) e o) (Fgy i S BRIl
Comd Ay (90 2o > V' Hlall corgo oS ab osalin yu
S il bl e (B Joi) 5ad 1 3 05 slee e &
9 039 (P9 e Cleds g5 adlate )3 ()90 e il
PSS colin iomed Wbl dilaie opl 0 SB gl



Y40

Mséﬂmﬁ,aw}{fs&yu oo um.a.w 9.3U Q';‘ )y ‘0|)&m$‘51w)

(Nemeata Alla et al., il ol yon ay |y 058 0 LG
2016)

Jleanind 8 Sib as ja
Algi 50 oo (o3luaiBl (el Jlasal B S as)d
5y S (sl Jlaisl b Jslio 1 ailaite 51 ol 50500
(¥ Joda) 0yl mime dopd iy slbad Jloin by e XS 31
Sy do VYY) S adhate > Jlascul B S sy
3 Ao V0 Jeilie i GlSdow 95U jlogs 50 g o8 didlais
Jolie dald ay Caus doyd YOSV 1) Jlaswl B S ds)d
b oadls ol il 3 )5 e madE o (imen b il
St i 33 )5 93 e slad g dald &y Cond do )3 VP
GluS 5 opgds (g08 e dlge dy ddyy I A8 zlyseiwl (O i) ol
039 Mo )5l S5 510l (St wassliy 9 e (g
9 i g alBl xood 4y (oliwdn 15U ol eddbods
oiali 8l g a8 a o yrals Lol Jole Wlg5 o g dnily pawls

Al adny Ol ol

9)l5S Ul el calls liise plo iagh b pols adlle
oablS g a8 sy li el caw Jelie dy)lS a S 0y S
(Nemeata Alla et al., 2016) 1 x8 00 adsy sl 2B

sl b cilald ey
L 5 il g sops S gl Jloinl b Jgiko Sl g adlate
(¥ Jgiz) 4od sl gime bl oy 2 o> iy glad Jloz]
P9 55 ) i 4o > DUV o 8 adlate 3 cLl (oo
Ve Joilie jl jiidy doys YO/IFO cudlls o s 50 Joilio Jalis
b oadls ool 2 53 )5 e e o (oo 39 0>
2y 93 e Jless g b 4 i Lo 3 VAV
AT L el oy aSil 4 o L0 Jgan) o iul33)
0 mde (193 4o ly 9 s Egedme Sl Canl ©)le
Fbar 0pde (95 Olie 42y (nlplh WBjiia ady) 3 39290
(Orojnia et al., 2011) sb o inlS e SWE o b il
Yo Jgilie jlas @S aihain 13 Cutllh cuyd 39 e Yles!
0P Homls ddda il 13 eS8 ke e rionen 9 Loy
2l o G 0pde (1595 39 SV g plly 9 et Ol

W3 e S Olwogad plw il yly 45005 -€ Jgua
Table 4- Variance analysis of other quality characteristics of sugar beet

Sl o (b
Mean of squares
1ss ol a g 20y e . - - o
< 5 &l . o 3 Las< L3 o yd g g W s
?SS &l L cwls JM“ / s ! M: PYPERW 4 by 0397
S e s ol e ek
s White Extraction ~Molasses S S o
Alcalinity sugar sugar sugar Nasugar!  Ksugar? .
content coefficient o-N sugar
: 1 46.75™ 117.45™ 850.36™ 6.68™" 122.18™ 59.27" 61.12™
Region (R)
laic 2,55 4 3.69 4.85 85.16 2.38 547.52 124.19 105.24
Replication in R
ot 5 59.09™ 98.43™ 740.84™ 88.24™ 35380.61™ 6508.38™ 4973.68™
Methanol (M)
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Glycine (G)
RxG 2 2.25™ 4.35"™ 6.41" 0.97m 397.44 ™ 91.29 " 142.56 ™
M x G 10 3.01m™ 1.83™ 30.01m 3.24™ 265.81 "M 32459 ™ 281.25™
RxMxG 10 2.79™ 1.01 17.55™ 2.86™ 172.45™ 41381 "™ 349.51 ™
s 68 5.64 2.28 26.35 8.73 571.83 917.36 1034.28
Error
s 9.8 12.7 7.8 10 135 11.2 12.7
CV

gz a8 NS s )d gy 9 SO gl Jlaisl b by e iy # g s
ns: not significant,* and **: significant at 5% and 1% levels of probability, respectively
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