@ Journal of Plant Production Research "Nt ISSN: 2322-2050
Online ISSN: 2322-2778

Gagan crhwiwty o Agrkabar
SZevcen 832 Hata el Rascurces

Effect of sucrose and glutamine foliar spray on seed yield and
nutritional value in three broad bean cultivars

Seyed Mehdi Zakeri Tabar Amiri*, Hamidreza Sadeghipour?, Kamran Ghasemi >,
Ahmad Abdolzadeh®, Fatemeh Sheikh®

1. M.Sc. Graduate in Plant Physiology, Golestan University, Gorgan, Iran. E-mail: smz_sari@yahoo.com

2. Dept. of Biology, Faculty of Science, Golestan University, Gorgan, Iran. E-mail: h.r.sadeghipour@gmail.com

3. Corresponding Author, Dept. of Horticultural Sciences and Engineering, Faculty of Crop Sciences, Sari Agricultural Sciences and
Natural Resources University, Sari, Iran. E-mail: k.ghasemi@sanru.ac.ir

4. Dept. of Biology, Faculty of Science, Golestan University, Gorgan, Iran. E-mail: ahmad.abdolzadeh@gmail.com

5. Agricultural and Horticultural Research Department, Golestan Province Agriculture and Natural Resources Research and Education
Center, Agricultural Research, Education and Extension Organization, Gorgan, Iran. E-mail: sheikhfatemeh@yahoo.com

Article Info ABSTRACT

Article type: Background and Objectives: Broad bean (Vicia faba L.) which belongs to

Full Length Research Paper  the Fabaceae family, is an herbaceous plant, with indetermined growth,
wide range of adaptation and the highest amount of storage protein. Broad

Article historv: bean is considered as a cheap protein source for human and a good option

rhce sy in rotation with cereals and oilseeds due to the high level of nitrogen bio
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Revised: 11.04.2023 flxgtlon an_d breaking the cycle c_>f dlse_ases. In thls research,_ the effecF of

Accepted: 12.05.2023 foliar feeding of sucrose and amino acid glutamine on the yield and yield
components of tannin-containing (Barket and Shadan) and low amount of
tannin (Mehta) varieties of broad bean was evaluated.

Keywords:

Amino acid, Materials and Methods: The experiment was conducted as a factorial
Antioxidant, with two factors based on randomized complete block design in three
g&rlrbvc\)/z%/dr:?tc?f ceed replications and as a field experiment in Behshahr city. The first factor was
Sta);ch 9 : broad bean cultivars (Barkat, Shadan, and Mehta) and the second factor

was four nutritional levels including control (spraying with distilled water),
glutamine amino acid (200 mg), sucrose (5000 mg/l) and amino acid +
sucrose. All of the nutritional treatments were sprayed three times with an
interval of 15 days from the beginning of flowering.

Results: The results showed that feeding with glutamine had a significant
effect on pod yield, but sucrose treatment did not have any significant
effect on the yield characteristics. The pod yield of Barkat cultivar was
significantly higher than the other two cultivars with an average of 26,043
kg of pods per hectare. Also, the Barkat cultivar showed the highest fresh
and dry seed vyield. In the nutritional value, the highest amount of
antioxidant activity was seen in the Mehta+glutamine treatment, which was
significantly superior to the Mehta+control, but there was no significant
difference with the Mehta+combined nutrition treatment. In two cultivars
Barkat and Shadan, the applied treatments could not increase the
antioxidant activity compared to the control of these cultivars. The highest
amount of starch was seen in Barkat+sucrose cultivar, which was not
significantly different from Shadan-+glutamine cultivar. In terms of the
amount of soluble protein, Shadan+combined nutrition showed the highest
amount, which was significantly superior to all other treatments.
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Conclusion: Among the various traits related to yield and vyield
components, only pod yield was affected by glutamine treatment and other
nutritional treatments have no significant effect on yield and yield
components. The comparison among the three studied cultivars also
showed that Barkat cultivar had superior values in terms of traits related to
yield as compared with other two cultivars. In general, if the goal is to
produce broad beans with high starch and protein, we can recommend the
Barkat variety with sucrose treatment and the Shadan variety with
combined treatment (sucrose+glutamine), respectively.
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Table 1. Variance analysis of morphological and functional traits of three different varieties of broad bean
under the effect of foliar spraying with nutrients glutamine and sucrose.
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Fig. 1. The effect of variety on the height of the broad bean plant.

2 g e S Trchle Lol abd o &S
AV S e Garls sy LS, A
Chle pees b (ALdse e e sl
s fes Ol o fm Wl OAd, e
SIS sl T aiay by sl smsa 1)
Ol 5o kb Sl 5 Slee 5 5L e
oslinad 8L oW slackle 3 5 s ous,

(YY) 5500

VoA

Loeds sl 53 5 e s Sles S0l

Sl ks xS bles ple 5l ded sl
Cd 4 a5 LY KE) dis s e dals L O
Gl Yol 8 (88 wns Ol boasy
b dse Gb L s Shes 1
2 Sl ol 5B bl gl ¢35 4 ool gl
L aunl gladesd Sl oslizal az2dS gla jiass I
OA) Sl 035 Je (oS5 Soson 5 3k5 £ 55
kel DL 35 et L) e (1) e 09)



0502 5 (50l ;L5515 (5300 duw | v 30Bgls g 551 Sy Jglomo 3T

25000 a
& 24000
i 8
e
2 © 23000
2 £
32 2200
2 3
=~ o
L % 21000
2 =
[
g S 20000
19000
18000
Control sals Sl e
Aminoacid

Sucrose ;5L  Combination slg

ML 5 W IS s Shes p wdis JI-Y IS
Fig. 2. The effect of nutrition on the total wet pod yield of broad bean.

ol W il LS Ll 55 cnl 5
I - U S D IE S SRT{P e
Spap Sl Sl csllhe Aol Al S ol
=l 56 2l sllas s a5l as oS S
o Sy A S g U S
AALadls sy bhege L ap5e Shdas S
o AL il 2Bl > Shas 53 Sk
o5 5l b YL W3, Sigisba e edd 515
Bl (Y0 55 SVL (S 5 (o5 S5 51 ae DAL
Osk Lge o8, 5 den 6 Ghls ObLE 5 &5
Il 5 o A3 oS bt 5 s L o
Sl @l B S Ll ol (¥R
b s (bl ald s See 551
Sl sy ml LS a5, b oS o

YY) s)ls J‘)"""‘

yod

S VLT b b CS, b 5 Sl
B3 w3y 53 5l ol me sgbar s s 5 e
VWY o Sle b oeS o3, (8 ISE) sy S
5ol s Shes o VL S s 5wl o S LS
Sl cpl oS ol Ol K03 w35 93 4 e
3 S Cdo 3 (V) ISE) 5g ls pxe ol ks
S ool ol G Sle awlie o Six al S
dls 8 o Shes (b pre psba oS 5
3500 Mg s 035 93 b alie 3 (g 5 R K2
()
Slsgmn $3 Slos Slio ol 1 035 esla i
S IS 5 Shas Juld) Slis ol ples o s
(S s 8 5 Shas 5 5wl IS 5 Shas o
bgs 5 ObLE 035 55 5l olssme ssbay &S5 o35
0 02 &S S g s SR M e S

°>fjﬂ4dj~”“"‘?‘_};bu“|)rﬁ‘u°')‘i3\fsf



VE-¥ Y a)h».fs AR 092 cuhl; ..\.3,’94 ‘_gl.hu.mhsf Q}M

30000
-~ a
ig 25000 ;
2 E’ b b
Y, = 20000
33
9 2 15000
N O
g2
g 2 10000
ER
< S 5000
O T T 1
Barkat =5, Shadan -lslz  Mahta by
12000
a
10000
o b
2 b
2 8000
i
3 > 6000
S
S
F':_;, o>
2 g 4000
2 2
~ 8
S 2000
O T T 1
Barkat -s,, Shadan ;bl:  Mahta k.
4500
a
4000
iﬁg 3500 b b
> 2 3000
2 5
3.2 2500
3
© 2000
g O
8 5 1500
o ©
< E 1000
500
0 T T 1

Barkat os,, Shadan -z Mahta by

ML (o) S 4ils IS 5 Shae g (Cly) 5 ails S 5 Shee s(YQ)jJ)\bJS:JSL«aﬁ(..;)JSI—Y'JSJ
Fig. 3. The effect of variety on the total wet pod yield (above), yield of fresh (right) and dry (left) broad bean.

e



0502 5 (50l ;L5515 (5300 duw | v 30Bgls g 551 Sy Jglomo 3T

Ssdo LBl G 5ot ilblale s
REPERN
Lge o3, 5o &l Sl obe Aoy S
5 IS 3y b Ol Ol Sgsba A el
5 ok oS 0l 1 S 55 ol e Ol
il Al e S 5 5 Ol 3 5l S S e
2 eod g B ol 5 e St el 4 5L
e plply (YO) das b SSE S e
SRCIPTEE JE N JCNIE S U

Al L3 e OF Ly

400
350
300

250

039

200

(@)asls Yoo
Weight of 100 grains(g)

150

100

50

ssba CS B wbis 05 Cde

S IS8 e Sp s w25 95 3 ol s
O P N R N 1E SR NOCJU S ol
s 5l Sk e 5 O (35 53 51 0T wls
oo ULl 5 e M Sl 4 e L
Yozl sl 5y S5 oo 5 3l e S
ASL esls oo 2l 5 S e sl

Jhat pl by (YE) 558 0 (55 f alsds O3

Barkat s ,,

41

405

40

39.5

39

38.5

(Y0) s ool wuo y5

Percentage of seed dry matter (%)

38

37.5

Shadan ,lsLs

Mahta L.

37

Barkat =s,, Shadan ;slz  Mahta L.

%Lj eL_\g (sﬁ) 43‘) &:5 e:l.d M)J I (CM‘J) AJ‘DM b)} j rj) ;' —i JSJA

Fig. 4. The effect of variety on the weight of one hundred seeds (right) and percentage of seed dry matter (left)
of broad bean plant.

b}



VE-¥ Y D)Lo.n:’ AR 092 4@@\; ..\.3,’94 ‘_gl.hu.mhs).t 4.1).“.'

BE ! 63 9 )‘}L;sxﬁ LSJLAT j‘k’ )\ dj.l.m
.,\.iéj.f )\)b;l:u V‘;J ol J}"ﬂdjlm.)u;g:ﬁw
(Y Jsa)

ST el glde 55,0 b kie ol
sl odal Y Jads s Ol El S bl
O s 5 o3, bl 5 S,

OS5 5 el gl wtalis (JS 8 Olaenst sl

NP P P O R D S B E S B AT O TR PR LR UPRE

Table 2. Variance analysis of traits related to the nutritional value of different broad bean cultivars under the
influence of foliar application of organic substances.
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Fig. 5. The interaction effect of variety and nutrition on antioxidant content (above) and total phenol (below)
of broad bean seeds.
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Fig. 6. The simple effect of variety on sugar content (above) and the interaction effect of variety and nutrition
on starch (Below) of broad bean seeds.
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