111 Journal of Plant Productions (Scientific Journal of Agriculture), 41(4), Winter, 2019

Impact of Jasmonic Acid on Radiation Use Efficiency and Dry Biomasses of Sugar
Beet (Beta vulgaris L.) under Water Deficit Conditions

Hamideh Ghafari* and Mahmoud Reza Tadayon®*

1- Ph.D. Student of Crop Physiology, Department of Agronomy, Faculty of Agriculture, Shahrekord
University, Shahrekord, Iran

2- *Corresponding Author: Associate Professor, Faculty of Agriculture, Department of Agronomy,
Shahrekord University, Shahrekord, Iran (mrtadayon@yahoo.com)

Received: 21 July, 2017 Accepted: 7 March, 2018

Abstract

Background and Objectives

Drought stress is a major limitating factor on crop production and plant distribution worldwide.
Reduction of RUE, water stress also affects foliage expansion and eventually radiation capture.
Water stress almost decreases fresh root weight. Sugar beet (Beta vulgaris L.) is an important
commercial crop that supplies approximately 30% of the world’s sugar. Research has showed
reduction in the leaf area and a smaller decrease in the taproot growth of sugar beet when
subjected to drought stress. Phytohormones are part of signaling pathways or their presence may
stimulate signaling reactions molecules that are responsible for plants to response stresses.
Exogenously applied jasmonates elicit several different physiological responses to stress and
therefore increase plant resistance. For instance, MeJA was reported to improve resistance
against drought in rice.

Materials and Methods

This research was carried out in 2015 in the research field station of Shahrekord University,
Shahrekord, Iran (50°51/N, 32°19/E and 2050 m a.s.l). A field experiment was conducted as split-
plot arrangement in a randomized completely block design with three replications on sugar beet
(Monogerm Castille seed). The main plot included three irrigation treatments 100% (control),
75% and 50% of water requirement and the sub plot included 3 levels of jasmonic acid applied
sprayed with water (control), 5 and 10 uM jasmonic acid. Foliar spray was done at 6-8, 12-16
and 20-24 leaf stages. Plants were grown under full irrigation until the 16-20 leaf stage, when
water stress was applied.

Results

The result showed that light absorption percent and extinction coefficient were significantly
affected by irrigation level, jasmonic acid applications and their interactions. The interaction
between drought level and jasmonic acid application showed the highest increase in light
absorption percent (73.07) and extinction coefficient (0.58) were recorded in 100% of water
requirement and 10 uM jasmonic acid application. Drought levels led to decrease of radiation use
efficiency. Jasmonic acid increased radiation use efficiency. In terms of the trend of the leaf area
index, dry matter accumulation of shoot and root had the highest in 100% of water requirement
and application 10 pM jasmonic acid. The improvement of leaf characters of sugar beet by
jasmonic acid of treatment may be due to the fact that jasmonate antagonistically regulates the
expression of stress inducible proteins, associated with drought stress in rice.
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Discussion
With the increase in leaf area index, dry matter accumulation increased. Jasmonic acid improved

sugar beet growth under drought stress by inducing plants to increase organic osmoprotectants.
JA spray could be adopted as a potential growth regulator or antioxidant to improve growth under

water deficit stress on sugar beet.
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Table 3. Interaction effects of irrigation and jasmonic acid (JA) treatments on light absorption percent
and extinction coefficient of sugar beet

G295 S Mgl g 50 ERVIRAE ST P ST Al S gomiler Z ghaw ST lasles
extinction coefficient Light absorption percent JA level Irrigation treatments
Foliar with water
0.47° (+34) 68.23° (:2) Ve 5500 Blbdskme  (wals) LT dsys Ve b
5uM JA 100% IWR
0.58% (+66) 73.07% (+5) N s St Sl
10 uM JA
Tl sl
0.327 (-9) 49.00™ (-29) 21l e
Foliar with water _ )
N Jg“‘b ‘LJJIN GJE‘M)QVQWU
dy b D390 (ol
0.319 (-11) 54.27° (-22) M IA 750% IWR
N Voo sl
0.39° (+11) 67.50° (-3) M a2t il
10 uM JA
TL 3l
0.24" (-31) 48.23° (-30) =l
Foliar with water _ .
Y go 5 ,Sn b i s okl do)5 00 (el
ef ¢ c( DX I N
0.25% (-29) 47.13°(-32) 5 M JA 50% IWR
M Vo sk
0.30de (_14) 5127bc (_26) J }“54&:” Gﬂwdﬁ'b“
10 UM JA

AUl (6513 tme M s 3 ey ez eban (LSD) s gme Co3lis Jolaom 05057 ol ckian &5 220 0 &K (611 Jils o7 o la o SSLs

a3 oo 0L (ST L (B o+ A5 ) dald & o 1) (1) SRl 31 L () 2alS Ao ys Ol e 5515 Jls sate

Mean values followed by the same letter are not significantly different at P> 0.05 level as determined by LSD test.
IWR: Irrigation water requirement. Note: Values in the parentheses are percent reduction (-) or increase (+) as

compared with the control (100% IWR and foliar with water).
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Table 4. Regression equations of RUE in sugar beet under irrigation and jasmonic acid treatments
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& 5 a0, Y0 (ol

3 moyd Yoo el

! S gawler gl

Supply of 50% of crop Supply of 75% of crop Supply of 100% of crop IA level
water requirement water requirement water requirement eve
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2_ 2_ 2_ . .
R*=0.99 R"=0.99 R*=0.97 Foliar with water
y =0.3076x - 175.98 y =0.3353x - 203.37 y = 0.405x - 278.27 e 5800 2 slone
R’=0.99 R?=0.98 R’=0.98 5 UM JA
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