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Table 1- Physical and chemical properties of the soil of experimental farm

SILT CLAY SAND
CONNNCO (%)

oC

TEXTURE (%)

K

(mg/kg)

P N
(mg/kg) (%)

TNV
(%)

SsP
(%)

EC
(ds/m)

pH
(%)

L 18 39 43 0.62

231

7.4 006 171 3535 202 802
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Table 2- Analysis of variance of sugar content, sugar content in molasses and root yield affected by
salicylic acid, tyuful and glycine

Ol ek’ 20 oI5l 4z 50 wd le oo w3 Ay 8,8 des
S.O.V. df Sugar Content Molasses Sugar Root Yield
sk 2 0.0221™ 0.0185™ 15247041.3"
Block
)LM P ns e
9 4782 0.02632 34585301.8
Treatment
s
18 0.0122 0.00992 2598402.6
Error
Slreetl o - 9.45 6.12 182
(Cv)

So g B p0e NS 7Y 570 Jlio! o jo o poe ol 4y
* and **: Significant at the 5% and 1% probability levels, respectively and ns: non significant

ey 0 Shas (wdlo a8 0o 0 B ey edS 5 J98925 el Skl (S8 Jslore S (5eSils anlie <Y Jguer
Table 3- Mean comparison of salicylic acid, tyuful and glycine foliar application on sugar content,
sugar content in molasses and root yield of Sugar Beet

o ‘“jt)/;’““‘a) (%) odlo i (%) aid e
Treatment Root Yield Molasses Sugar Sugar Content
(bl Jolmo 093 walis 58.65° 383° 15.00 ¢
Control (no foliar application) (A1)
Mo oo /1 Skpudlus gl 7153° 382 2 15.18¢
sdicylicacid 0.1 mM (A,)
N stn o]0 Sbudls s 77.92% 3.86° 15.48°
sdicylic acid 0.5 mM (Ay)
Moo n | Sekasdlis sl
salicylicacid 1 mM (A,) 76.68 % 3.882 15.43%®
A3 50 yiud o108 Jodgui
Tyuful 0.5 1itr/1000 (As) 72.96° 3832 15.27
52 53 Sl ) Jsbess 77.32% 3.86° 15.39™
Tyuful 1 1itr/1000 (Ag)
N 5o 5d VO Jebed
Tyuful 1.51itr/1000 (A) 82.832 3.882 15.652
A3 50 ped V) CydS
Glycine 1 1itr/1000 (A) 74.62° 3.842 15.4 %
A5 59 Y Gl 79.672 3.872 15.47°2
Glycine 2 litr/1000 (Ag)
o5 % ¥ Gl 78.65° 3.85° 1544

Glycine 3 1itr/1000 (Ag)

Al e BB oy B haw j0 HeSB e gl g B, S ik Bg o sl sla Sl
Means with the same letters in each column for each factor followed by similar letter(s) are not significantly different at 5% probability
level
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oS
Table 4- Analysis of variance for recoverable sugar, white sugar yield and extraction coefficient of sugar
affected by sdlicylic acid, tyuful and glycine

Ol kS o 6¢|}T 4y )S..Z-JLaa:;..J w}w ..w...a JU) o,STLo.c Jlasin! JB S
SOV of Extraction coefficient of White sugar yield Recoverable sugar
.O.V. sugar
st 2 0.999 ™ 10730416 ™ 1802.1™
Block
S 9 3.046"™ 11854061.7** 6743.8"
Treatment
s
18 1.011 580462/3 1102.1
Error
Sy o pd - 721 16.7 106
(Cv)

* and **: Significant at the 5% and 1% probability levels, respectively and ns: non significant

oy e S 5 Shae s Jlasminl BB S5 S 5 J5dged oSkl sl (5L Jsbore S o Sils aslio -0 Jsor
S8 Jlaxil
Table 5- Mean comparison of salicylic acid, tyuful and glycine foliar application on recoverable sugar,
white sugar yield and extraction coefficient of sugar of Sugar Beet

s (%) 5 Jlazsw! oy o (t/ha) ot 55 8 ySihos (%) Jlazsuw! BB S
Treatment Extraction coefficient of White sugar yield Recoverable sugar
sugar

Control (no foliar application) (A1)

V9o b /1 Sbpmdlis 71612 7.78°¢ 10.87°
sdicylicacid 0.1 mM (A,)
N sten 18 Sbudls s 7119% 8:59° 11.02%
sdicylic acid 0.5 mM (As)
MWeo o | Sebiwdlis vl
salicylic acid 1 mM (Ag) 70.69° 8.4%° 10.95°
A3 5 yid +[0 Joboud
Tyuful 0.5 1itr/1000 (Ag) 71.32%® 7.95°¢ 10.89°
A5 09 ) dgdsed 7120 8.47® 10.96®
Tyuful 1 1itr/1000 (Ag)
A3 50 yd 10 Jodeni
Tyuful 1.5 1itr/1000 (A) 71.25%® 9.24% 11152
A3 50y V fdS
Glycine 1 1itr/1000 (A-) 71.692 8.24 ¢ 11.04%®
52 92 PV Gl 7111% 8.76 2 11®
Glycine 2 1itr/1000 (Ag)
A5 59 Y (el 71.18% 8.64° 10.99®

Glycine 3 1itr/1000 (Ag)

Al e BB oy B mhaw j0 ,eSB e gl g B, S e Bg o sl sla Sl
Means with the same letters in each column for each factor followed by similar letter(s) are not significantly different at 5% probability level
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Table 6- Analysis of variance for sodium, potassium, harmful nitrogen and akalinity coefficient
affected by salicylic acid, tyuful and glycine

oI5 am 4o 2 LB 5
Ol i’ g0 ¢ )d;?) o e a0 (359 i b:lkal:t)a
SO.V. Sodium Potassium Harmful nitrogen ity
coefficient
Sab ) 0.00104 ™ 0.00209 ™ 0.0317"™ 0.0893™
Block
Slows 9 0.00111™ 0.00368 ™ 1.408 ** 0.312*
Treatment
s 18 0.00053 0.00178 0.0159 0.0617
Error
A JUUES PR 7.55 6.34 5.89 9.47

(CV)

Sl gme B pas NS 7Y 570 Jleiml mhaws 1o jlo Jome o 5 4y w3 g 3
* and **: Significant at the 5% and 1% probability levels, respectively and ns: non significant

9 a0 (5955 ey Ol smaon Olies p GrmeelS 9 J58508 sl Sl (L3 Jglore ST (i Sils i -V Jgaer
Table 7- Mean comparison of salicylic acid, tyuful and glycine foliar application on Sodium,
Potassium, Harmful nitrogen content and Alkalinity coefficient

o oLy rén (39 5 bl gy
o Sodium Potassium Harmful nitrogen Alkalinity
Treatment (MEq per 100 g of (MEqper100g (MEq per 100 g of coefficient
dough roots) of dough roots) dough roots) (%)
(o Jelmo (y9u) walis d
Control (no foliar a:),plicalion) (Al) 4.18 ¢ 6.17 ¢ 4.38 : 2.36
Moo shoo o/ Selpudlis sl 437%™ 6.38" 3.68" 292°¢
sdicylic acid 0.1 mM (Ay)
o oo +/B Sepudls sl 4712 6617 333° 34%
sdicylic acid 0.5 mM (As)
Meo o | Sebndlus sl
salicylic acid 1 mM (A, 4.66° 6.57 % 328° 342%
A3 50 Fd 10 Jode
Tyuful 0.5 1itr/1000 (As) 456° 6.49° 3.25°¢ 334®
38 52 2l ) Jgdeed 462 658 321° 349
Tyuful 11itr/1000 (Ag)
N3 58 7d V0 Jebed
Tyuful 1.51itr/1000 (A7) 476° 6.69% 3.09°¢ 337¢%
32 50yl ) fnelS
Glycine 1 itr/1000 (A;) 455° 6.41° 3.27°¢ 3.35°
- -JY . 4
A7 2 AT o 4720 6.63% 3.26° 3.48%
Glycine 2 litr/1000 (Ag)
S 02 AT el 469% 6.59 % 3.23° 3.49%

Glycine 3 litr/1000 (Ag)

5,05l pae BB 0o )0 B a5 1655 o gl s HB 0 S e By i sl sla Sk
Means with the same letters in each column for each factor followed by similar |etter(s) are not significantly different at 5% probability
level
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Application of Glycine, Tufool and Salicylic Acid in Sugar beet
(Beta vulgarisL.) under Drought Conditions
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Abstract

Sugar beet is one of strategic products to supply sugar in water limited areas of Iran.
Thus, proper managements to supply enouph water in production of sugar beet is very
important. To evaluate the effects of some anti stress substances like salicylic acid, tyuful and
glycine to irritigate the effect of early water deficit on suger beet, an experiment based on
randomized complete block design with three replications was carried out at the Research
Farm of Fariman Sugar Factory in 2013. Treatments consisted of control (without using anti
stress substances), with three concentration of salicylic acid (0.1, 0.5, and 1 mM), tyuful with
three concentration (0.5, 1 and 1.5 liter per thousand) and glycine with three concentration (1,
2 and 3 liters per thousand). The results showed that the effects of anti-stress materials
significantly affected the sugar content, root yield, white sugar yield and harmful nitrogen.
Highest sugar content (15.65%), root yield (83.82 t.ha) and white sugar percentage (11.15%)
were obtained by using tyuful 1.5 1it/1000. While, the lowest levels of these characters were
obtained from control (not using anti stress substances). Maximum harmful nitrogen was
produced in control treatment (4.38) and highest level of akalinity with mean of 3.49 was
observed by using 3 1it/1000 of glycine. Our results showed that all of the anti stress
substances had positive effects on sugar beet under drought stress condition.

Key words: Drought, Glycine, Salicylic acid, Sugar beet, Tyuful.
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