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Abstract

Introduction: Carbohydrate export from green leaves is a vital factor for growth and development of
non-photosynthetic parts of plants, so both reinforcement of physiological sinks and assistance to
carbohydrate translocation, can lead to more growth of physiological sources. Spray of exogenous
sucrose has been evaluated in numerous studies and its positive influence was reported in various
horticultural crops including tomato (Mashayekhi et al., 2016) and strawberry (Mendoza et al., 2005). In
this experiment, it was aimed to manage sink-source relationships via exogenous sucrose spray and
(t:)ontrib(ut;)ry elements for carbohydrate translocation comprising potassium (K), magnesium (Mg) and
oron (B).

Material and methods: The experiment was carried out in factorial format based on completely
randomized design in greenhouse conditions with 4 replications and 5 samples. The first factor was
sucrose in two levels (control: SO and 5 percent concentration: S1) and second factor was mineral
nutrition in six levels consisting control (C), boric acid (BA), potassium sulfate (PS), potassium nitrate
(PN), magnesium sulfate (MS) and magnesium nitrate (MN). An open hydroponic system was used for
growing the radishes in cocopeat + perlite (1:1) medium culture. Biomass, photosynthetic pigments,
photosynthesis parameters and carbohydrate allocation were determined to find the best treatment.

Results and discussion: The highest fresh weight of aerial part of radish was recorded in SOPS treatment
that was significantly more than the others. Treatment of SIMN ranked in second for fresh weight of
aerial part. Surprisingly, all of the sucrose treatments caused more fresh and dry weight of aerial parts in
comparison with control (SOC). Maximum dry weight of aerial parts was seen in SOPS that was not
significantly different with SIMN. Interaction of sucrose and mineral nutrition was statistically
significant in fresh weight of tuber but not in dry weight of it. The lowest fresh weight and diameter of
radish tuber was observed in SOMS that was not different with SOC and S1BA significantly. The
significant lowest transpiration rate recorded in SOC treatment showed stomatal limitation of control
plants, so it can be considered an obstacle for normal photosynthesis which removed in treated plants.
Chlorophyll a and carotenoids in the radishes treated by sucrose were significantly more than control
plants. The treatment of SIMN showed the highest percentage of tuber carbohydrate, although its
difference was not statistically significant with S1PS and S1KN.

Conclusions: According to the results, spray of potassium sulfate can be recommended to achieve more
edible yield of radish. Foliar application of sucrose at the concentration of 5% caused photosynthetic
limitations and increased non-photochemical quenching. Because of this reason, lower concentration
should be tested in future researches to find the best concentration.

Keywords: Phloem, Phloem sap, Potassium, Magnesium, Boron.



mailto:kamranghasemi63@gmail.com

L OB 40E ole 4 4l
(VA =47 o) AP Ll g lgs N o lads F 0499

a9 allde

DOI: 10.22070/hpn.2020.5714.1109

Lo e 57 g 2 21N yole (B 5 9 ol (Wb Jghoxe 36
(Rhaphunus sativus var. sativus)ds y obs 30

*
' wu o|fls ¢ ! db)'é C,.w":CLB flﬁh ‘\ ‘_;b\gi&h ";JLJ u)
ol e il 5 (G p 5l ple oS> (2l psle 0 Al o SUEL uilign 5 psle 05,8 )] il )8 (Sam il 5 S sts ol 5 =)
Ol sl
rezasalehi.m94@gmail.com
Il sl ‘L;JL,«MC.‘;L:»J Sislis psle oLl L psle oSl ;Q/JI,JCJL;/M.,L:‘# 03,5 ¢ il )5 (g gz iils =
darestani.nezamdoost.dell@gmail.com
el ol il med mlio 5 (SislES o sle oKL (25 p ke oS> LEL pulign 5 pole 05,5 S Lolid =1
kamranghasemi63@gmail.com

WAR/YIYY 2 by Gl WAANV[F el yo &6

o..\.ﬁS__;

S5 dolie iy (bl 4 eie LIS e de o S JlEnl 4SS 5 ediS s gla se Cosd 45 e
Ll ool S QU1 s s e sulis 5 0 ol il sk Gob 3l A e iask ol 53 35,5
5353 3L 5 Sl e b dalas SLlS o b B s )5S psea (lesT a3 pd o e a5 6lS O 5w
oW s KNO; ety 12 (K5S0y) ety Sl cdall) Clg.ﬂ b 3 e s Sl 5 (s = As) CE“
2 OSS  lp olS = 5) LSS e L (HaBOs) s asl 5 (MO(NO3)p) o sie 2 (MOSO4) - (o 5e
sl oMl 5 035 cp i oS 31 0L el oy s bl s (Sl Cmd ) S S oSS el 2y
3L Sl s e i S0s lasles elad 51 sols sme s sbar & A 0lus ety Sl gt 551 05 e 3 a5
Lald 4 o 38 s slajles oled s o sba ppimen (235 515 055 4 55 e Sl ASHAL 0
23 G0 Ol Ol Lo (Solaime S5 S s ol St 5 5 055 51 (Gdee ols 5 5,50 5,58 050)
e 35 Oliee 31 Sialesl nl 3 eslizal 3550 (Solegd DS 5 oled 51 208 (6ls pmn [ sbay 45 A adys dals OlalS
Sl g dals OS5l i (ool e b 5L L el les LS s b8 s @ by IS Jeld (g yma s
s 5 S Sk g S Ao p S 5 ede IS Sl S Ao p it (GO e st e Sl it 5L
Cr S sbar 355 s e ey St 3L el Sl gt 3,1 Sl 53 b ol ki 1 0T Gt e s
doys iy ShlE e 3 pad eslinl g Sae Hsbar el S (AL o 51 Ol a5 STy 3 Shas 118

15 IS 1 ol opl 53 (6t g (S gdone 5 0350 3L 5 42 5 (5l 5oL SLd sloe

YT LV_LJ:M L()-;a-ﬂt.." 03,9 °J':"j’ ‘JSJTJUT-‘SM._»WS

V4



Ve liasli g Hles o o ladh F 0,99 &L GLALS dadis ale da s

Fragaria X ) .5, S Bl i, i
SSan 5 S 5 o5 s 311, (ananassa Duch.
93 e A3 S 5,158 () eyl 5 (IA) 581
(S i 55 (5Lne S0, e a8l (6 K0 aalllas
g Say Sl dol 5 L SIS (S Dl S
o)t L S (s I (Ko
G 8 il S o Y 5N S
858 5 eslasl aulssl . (Mashayekhi and Atashi, 2012)
S s sl I (K e S o g
B35 03 e Ko Y S, b A 531055 L
4% o a5 (Ghorbani et al., 2015) ws 5158
sl Bl Slis 0 Ll e S pa 58 Ll
AT B C{ I Iy I RS I P P LR A P
0 3L prizean . CiS sdaline Ao ys /Y SO sl
I SRRV TR WV VA SRS W PVR VS VR SOV W T
Mashayekhi et al, ) CiS a5 g 53 050 3ldad oy i
(2016

55 ((1449) Kovacik Ls e 5l s S s
S ke 3 e A4S 5 (o5 sla
035 Ol YL o605 aalllee 53 5 S Ol 5,80
Al Sy Sl Ol 5 a3 5 3 0t W5 S 05
O g copgl ol pon s 5,8 (S5 3l sl Jlas )2
(Smolen and Sady, 2009) i85 edlel sl k3 5

250 Sl S LI o 5 Ol e oL 650
Condy U Cod glakede LB 5 5b 4 lS 5 Jlal
=l S 558 52,5 e 5B e 5 el IR
ol gl b S JLisl LS 7 5ds 4 polie
Trankner et al., ) JLas s 5l 3 pleillcos 5 Vb
i 4SS5 ot Ol 4 Ll (2018
CS b ool o5 (VAT ) MUNch L 5 4 5
S Sl gyden 5Lid ot 51 ST s Jglows 315
38 oo DL gl slge clale M| 1 4SS

LVRN-7

ree sbaa S 51 S (Rhaphanus sativus L.) 4z 5
5 S 2 S Olsisas 4S o34 Brassicaceae ool sl
(Lee and Park, 2017) 5 .5 . 5 3 eslinal 5 50 (slais
Gres 9 o Slop b 3 o o G )
Sl (sl 5 s s S A8 glaolaos] s
(Haraetal,, 2009) Wil o g5 LG ol 33

S sd sLalS 5l Lacl,da y S Jls!
SVLadil 5 Jmdy ad; Oasle sy |ale (Sources)
Sl 5 b e oS (SINKS) (g 528 8 glail
s Olgmioay LA da g S O S o 3 2SO
COz do s Av 500 Ly S o Jas sduas Uiz
S by skten (g g Wb S 55 el s
Jiil ST el fa 5 olS (65 538 8 slaplt]
YL . Lle (Anisworth and Bush, 2010) .t -
ol Jue ole s sl e 5L oa UL oS L
Sl ol amgt as o il 1y ilnsy g5 L caia
Sl obe o s glos g oS > (Sollgdn
DL 5 adsu bl il s oS dil e O e sladl,
Sl Falbie glagil il Al o Sl il 8
S5 aS el e 0l AT sl s ads S0
S5 5l emen 5 ST AT 4 kS 5555 s
Asls B s Ly Sd Ll 6l 5L s e
sl S 5l g lews 53 (Slewinski and Braun, 2010)
G b w Lbsse sbad sk 515,00 sl alS
D gy 4S5 28 o s o EMy s G b |
Sl Jut ol s ol en Jshe oSS 4 Dl U]
Jlsl ¢ glewdl clie SUC-H™ 5 gm0 b 5l o 20T
{(Sauer, 2007) 555 oo ol

S 5 il sl e Dl g3l 5 Slalllas
il Sk S SIS AS 5 oS s 2 L
> .(Ghorbani et al., 2015) 1 les S sl |, SLS

053 il 3l (Y00 0) O,LSen s Mendoza _ia 3,



LA juad 91 5S At g AL polic (A g g ,lSke odibi glae a0 1) jlSan g (Al yla Cua gaallds al Yo

CL_:.?)l u.:,.:b_el o Jbu‘jﬁ"-;d Lo ys VO 50 /0 s
DBl slas, 58 slaas o8 o it 055 5 F055 ol
533555 58 1 3 fpe plend SLS S Fp 5 Ly
>3, (Brassica oleraceae var. botrytis L.) |S s
.(Ahmed et al, 2011)
°)‘j—.’." é;dﬁ& DL USA.L B oj)’\.& J.A.: (Boron) By
sk 042 sk 5 s (Brown et al., 2002) Jl..
= » «(Goldbach et al., 2001; Oliveira et al., 2006)

33 «(Zhao and Oosterhuis, 2003) :L_is il by 3
Zhao ) sl id 55 Lasl,dm s S JWEE) 5 e pole
5 ,laie .(and Oosterhuis, 2002; Sheng et al., 2009
Al o o 1 plely L b Gy g s
L H-ATPase cJlad il o 5508 455 50 3
= (Goldbach and Wimmer, 2007) Jas ;o als
Slad RIS g3 Tl S s 0L g
Sl ails Jlisw 5450 olS s, 43 o, H'-ATPase
Gossypium hirsutum) «., ,> .(Lawrence et al., 1995)
COp cale iul33l s 53 3008 45 A salie (L.
PSS TRRCHRPANE g e P RCHI DUt PP
g LS s g bl anils o ogs |y s
oS ol S 3 bl b Gban s S mea
Myt S ol JEl [EalS w4 45 ol sdalice
Bogiani) Ail Ll g e 5 s 558 Ll b S OALS s
(etal., 2013
A sl 1 L Gy ol 5l s
Jols Ll a5 S sdas Wil Sdws juwlic 5 5 S0
(SSBose sl ld pam s s e el
Aoad oo Sl 03 azm J pleacd s 5 (6 R g2
et 03 (Sl b ol S O a8 s ) 2
o g5 Jlasl ol il sledzn > Sy S
L S5 nid O3 5 e 3, SNhee 5 o058 o5

AN

Sl o tage 5HAMINO-N LS 5 5 5,800 LS
Ol 53 55 oml 51 5 e i ASOT (6 50
Lalonde et ) 3,15 ol Jii (2SI ol s sl 5 JUis
«(Y4vV) Mengel and Haeder _ia;s5 > .(@l., 2003
DSl AT 03 iy 0 il 48 sl Oy
sl L ie S Ricinus communis S S
5T ety sl Sk o as e 0L ey
d BNy 355 (Gl g 5 a5 IS L (ST
S s el er lade Sl clis 5 5l hle
Sl 3550 S5 S o 5o Jlad O s (ST L,
S3Ssn et S S 2550 A5 H-ATPase L 5
Michelet and ) 1S s sbwl sleodly clie 5 0 s
e Kl oo Jsbo o5 ly el (Boutry, 1995
s e 5 35, S MGATP S S o
das galS Tl gl cLis H-ATPase Js55
JLzl & 5 oyl b ol 55 o5 (Hanstein et al., 2011)
bl S s 1) 58l call  anl rals (2T
el Sl e sdle (Trankner etal., 2018) 55 wal
23 s 33 ol G Ol 5 S ) s e
/S 328 Sl oy 05V =55 gy 51 ol
O 5 Sl g NS il 5 () SB35
S ol el s JB S Sl s e B
5Dt g S 5 s ol al o Sl et (s
Trankner et ) 48 o Wl |y ege 28 58 00 S S
2 e cm a5 o> (@l 2018; Andersson, 2008
Slaazm 5 St 5 S5m0 (g, gbaad gl
o 56 o ST ST e 3 a8l A
Roosta,) Lt 518 ad e S Y chle bponly S 5
cble b g~ Sl S5 SLdsl=e 312014
bl it e Sy sse A S /0
ot SlalE Rl e 5 (S5 s Slae S
s s ) el s el 5 S O35
e s Jiash 5 (Seeda et al, 2018) A sdalis



Ve liasli g Hles o o ladh F 0,99 &L GLALS dadis ale da s

NEPEY SRR |
Sl 5, Y0 i 4l S 55 anw s Sl g
s e DS 5 il e s (IS
3350 Gy ol L K ai e S a8
QLS gt Slio SLssl ke 4 b3 55185
Portable Gas Exchange &  jsju s oK oo
(GFS- 3000, Walz, German) Fluoresence System
Sl e 535 YA) Laase 5 Cils 5l dsy 0 sl
03 Jeld (S50 5 g0 Ses Slis (oS
(S5 3 0. 8) 0l 5 055 & 55 0 5) olse ol
(‘15) ke 5 0gs (&g o ¢J§) sl el S 05
O35 Ao s ol pll S 055 s (65 50
Jas AND Jue Jlimas 551,05 s @ e (Kl
- ) S Usb rmen 5 e 535 Cle FA014
S P sk el o) S 2 (s
Mitutoyo 500-197-) Jluaess o sS L oas Jsb 5 o

A sza_fa)‘u\.;‘ <w‘j )j.:S ol o 20

SHimgid S0 353 ) (§ p5 o)l
g ey S G o @S ool g
(Ye+)) Carter And Knapp |S535, 51 ¢ Jobe I
coln S 5l paseia 035« so opl 4 el
Lo e 53 5 edid oals 1,5 Lalls Sl 2 e A
CellYY Sode 4 51,8 ol aspn T gles 5 SO
Cary o b gl olSiuns dho s LS (SIS
652.4 665.2 5o Jsb )3 Laelas - 7000 UMS
ol 4yl OVslas Law g 5ol skl g e gl YV
Slewl=s ¥+ + V) Lichtenthaler And Buschmann L. &
bt 55,8 s b s IS @by IS (o ,Sesluil sl oY

23,5 S e (P05 b 53158)

g 9 dlgo
03 Jo S O pay IYAA Sl 5 s ol
33 53) L 58 o L dolai Sls Cj‘b e
o 33) s GlaSal 5 (Ueo 3 0 5 o iphan
e Dl aea Sl el g AT e el ke
(2 e Sl g o 3 (’ld-id-i AY (= «(Mg(NO»),)
ety S e 5l VAYY s (MgSOL)
ol Sy i S el g VAT ks, (KNO3)
Soe A = 3 s plm= YO (K;S0,)
22 QLSS 3 4 el ey 5 1SS 5l L (HBOs)
bl 5 (9355LES p ke oKl e SIS
G s esliul ang chle .2 O se 5ol
Roosta, )(..:_Ml;% «(Mashayekhi et al, 2016) ; \SL..
Ghorbani et) , 5 5 (Ahmed et al, 2011) (e (2014
o Slill Ks ulul  cpises 5 (al, 2015
(ol o e 5 (55,5 pole oKls 55 4 S
et obe g pshie 4 s B 5 IS 5 e
sxlinl oI Merck s 12 a5 a&alsT slacslss
o3 44/ 51 s LS slad Lol dsys) s
a0l 55 s 55 ol Hliie elal p 45 (AL
03 b iS a Jhs e ol slad s
O S8 el s b L Sossde w2
oo o Jgloen b g o S8 (Sl s ) S
DR e drs 5 5 5 5B ) Ay A0S e il
i (S a5, VY) i sl S o
Ly s oy3 dyb U3 OLalS as 4dss olls s
skl G S S 5 el 53 Sl Jolsb
oo S bl wntS hie OTL bl s S

U}JQLJNQL:Q_;UQ)M‘,L_AKJAJMJM

Methanol (pure solvent):
Ca (pg.ml — 1) = 16.72 A665.2 - 9.16 A652.4
Cb (pg.ml — 1) = 34.09 A652.4 - 15.28 A665.2
C(x+c) (ug.ml — 1) = (1000 A470 - 1.63 Ca- 104.96 Cb) / 221

(P 9,5+ Judgl35) laassis IS

Cix+c)= Jeds s

AY

Co=b Jigls  Co=a



LA juad 91 5S At g AL polic (A g g ,lSke odibi glae a0 1) jlSan g (Al yla Cua gaallds al Yo

“S G ban L eds gl Bl SUS 055 o et
Sl 53t Ll pll i 055 i
Lo edos (&g 5o ij /YY) r.:.w\:.; S ot 203,50
St deoss gy 3L Slag b 513 e St oS
a5 L0 Jadr) Bl 0L (652 3 8 /Y e
S 2 G Ol a5 SS  Gbls 5 53 4]
1A (Lee and Park, 2017) 5 .S _» ;5 eslizul 5,50
s rlac sl e e Ll e cnlie (S ax s
S 3 e S 3 Shas Sl e oS g 5
5 o35 Brassicaceae o3|l 5l aze 5 45 ol 513 S
M sl n o533 S SlLS slsils cnl slael
3555 0blS g e BB Gl S e U
5 A8 oo basa] it dowl gl Ctle UL e
a5 ste 4 aslsl 53 L5 e 555 Aol el
a5t sladled 5 (550 i 52 585 ge i
o e ol 5o aS Wil e Ol g S e sl
Bahadur ) 55 5 » azw 5 53 ,Shas sla =i il 53l
53 el 285 558 K5 b sl .(and Bala, 2017
Gl s 4 ol Ceslis 4t 55 5 055008 (koS
el A5 e e ol W S o i) aos
ales SLLS SS 5 amm 5 s a2 U sla s
23z eds SUS U35 o R (s 5 S sk
2 eSS Ol 5 558 Jlad Jlde o 2l
[(Stagnari et al., 2018) el oy HLSa
Oy s 6255 S 7 ) 02 ool e A5
AUl cad s 58 (S nodr a4 Ses
Slap 5l 03 ges Jad 5 akissy S > oS ol
53 ey A 03 san 8 S K o 1) oAl sdate
Dl 1o auls e el s cpl oo il S
S e 1y S Slls sl Sl gt 2o 3,80
sy 4SS el g olsa C\.Ul&_;';;'-g)'} do s
oslal 5,50 (SHlad DLS 5 2l 5 dald Sl gols sae

uT J_Abwn olis PICIA Ui‘ (\ J_gJo—) Sl abﬁjlas

AY

Jsdxo U5 h3adgs s (a8 o)l

Wl 5 S o Jsdos 1S Sldis S (6 - Sesll
s McCready |G, 51 esla ol Ly 5 05 a5
Jsdome ot gl o2 s oy g (1400) O Sen
SV R W R TR gvfsl:‘ VOr Sldis (O )
R N A S ST SRENPPvip
Aol o e VPl (335 SO ) g Aol 2] e
S bl ke T i e YA L e S i e
S A S Ve Sl (Jloes sladid (5 S eslil g
Jsbe 2 o ¥ 0Ty 5wy (a3l ) 53 1) ol
ads Yo Sde 4 sdel oy byl L 3Ll 0 3l
er)“\,@t_m_w;\n Sl a s s
oslinal U Jshoes slads (6, So3ll .l osls 513 5
AR e dsb s 5 s Sl B )
bl e e Ly e S e
0SS e B e SIS et slac bl
A5 Ok S

3)05 SR p 5 53 Culg 53 edel oy slaesls
9/1 Jas SAS 38l o5 5l 5 Laesls LT g 5 0l
oSSl a3l G b 1 bSOl aemlie 3 S oslina
0 JeST I8 e e 5 5 Ll el 5 A bl
28

au z. 96‘]":‘

$59198)90 9 ) b
(s 3 05 ¥) a3 alsn el 5 055 i
ssba &S Al ey sy O gt 50 D5 les o
Dles s o3 i ;805 sl bl 5l (g,ls e
S S 1 s a8y 53 e Sl ASH A ey 5,8l
slasled sled e 55 Al jsba prames () i)
5oL aldshoee Os) dald a4 sl G ghls
S sbls alsa il 5 055 B 51 (Gase pole

23 sl Lo 85 a5, () Jadsr) ds g (gols e



Ve liasli g Hles o o ladh F 0,99 &L GLALS dadis ale da s

Zorbaetal., ) 54 sl 5500 Ll LS 55 2T
5 bz sladsbu vl s 53 O Ol e 1 (2014
K0S 5w O il s 28 10 Bl 2alS sae il
Pt

aS esls ls sl glea il Sl e Ol
53 i ol s 0,8 15 eslaal 550 550 L ol en
5 ST A5l 6ok 3 s e B 4 Jil s
« (Farhat etal., 2016) 5,5 . 5 &l 5 S Jl!
SLS e 4 e ats sp g pde S Dl
308 bl 5l Sl Dl s S mened L Ylaz|
03l e sgdma |y Ay 3ok nl 51 g el ol s
=0 8 s M S 50 D55 A8 G s 4o
S polis Cosl 0dd 518 Sg)sba (Al 0 x5
Sl OESe L p SShS Wer Y00 055 5 VL
(Poudel etal., 2018) ol 4o 5 |5

V.:_o.ut'.i s_)w)_w b GJs_o.:-‘)LQ.:J QLﬁL;g 6u¢‘JJ‘ L é.}[.;)
sl SR 055 R R Ol 4 s el a8l e
,L;p&;}uu@?awaﬁf&uuzﬁwjﬁ”
ealaplisl ol JalS Sl s s o Cd by e
«Jl .(Nieves-Cordones et al., 2016) J_il_» ol
Selar U oo ey o Gl 5l S, sba an
YLJ ('.t_.wb (_)b,:.ﬁ L) &.LA“SB- DL L;."?- Sl 0l u;:)b;
soesls Qs Cde STy anly slas S 4 olS Qﬁ‘r'“
Castro etal., ) cul o ol OF 53 3, Shas 2l 590
))aqjﬁwQMW)JMchTHJ

L5153 miliy 1 o AL 55 Sldea s S Ole S

4:39; 6:&& le.hd&‘y L&’J‘J‘J'\MJ"":&JJJSL”;| &MJ‘\ JJ.\>
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Sucrose % Mineral Element b\?‘;\éﬁt Tg;ih wg;;st '(:g';(ESh ;Igi%?ter ;I/-\;jet?ggst I(?)%M \%\/e(?i\g/;ist [()gr)x*
0 Control 2.44° 4,62 18.23% 4.74* 0.165%*
0 Boric acid 1.82° 4.65® 19.52°% 478 0.146"
0 Magnesium sulfate  2.39° 3.91° 17.58¢ 4.66%° 0.125'
0 Potassium sulfate 4% 6.86% 23.58% 4.09° 0.211%
0 Magnesium nitrate ~ 3.22" 6.55° 23.59° 4.26% 0.177%
0 Potassium nitrate ~ 3.06° 5.86% 22.68% 4.50% 0.167%*
5 Control 3.02° 6.1 21.32% 4,575 0.161%
5 Boric acid 3.14° 7.17° 22.45% 4.34%% 0.177%*
5 Magnesium sulfate  3.02° 6.25% 22.53% 4.55% 0.173%
5 Potassium sulfate 3.3 6.15% 22.05% 4.66%" 0.180%"
5 Magnesium nitrate ~ 3.61° 7.522 23.29° 453 0.2%

5 Potassium nitrate ~ 3.30™ 6.622 22.09% 4.44%% 0.187%

Dl gme Ol Gl O 53 S rie iy o Loslael Y 570 Jlex| daM 23 g lapme SN 5 g5 pde Sl oS S

Ll s (P<0.01)
*and ** indicate statistical non-significant, significance at 5% and 1% level of confidence, respectively. Numbers followed
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Fig 3. The simple effect of mineral elements foliar spray on dry weight of radish’s tuber
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Table 2. Interaction of sucrose and mineral elements on some photosynthetic parameters in radish

?/;Jcrose Mineral Elements Fzﬁgcﬁontq,z &y (F\;z)** (Em@??)l o
0 Control 26.1% 45.31° 12.22¢
0 Boric acid 28.36° 33.61° 17.69°
0 Magnesium sulfate 26.36% 33.37° 19.60%
0 Potassium sulfate 34.26° 33.34° 23.52%
0 Magnesium nitrate 17.96% 29.1¢ 21.49%
0 Potassium nitrate 13.43° 31.09% 23.83°
5 Control 12.36° 31.35™ 23.33®
5 Boric acid 13.2° 31.34 20.56%"
5 Magnesium sulfate 28.33° 320 23.65°
5 Potassium sulfate 26.96% 31.84" 20.45%
5 Magnesium nitrate 33.13° 31.72% 20.59%
5 Potassium nitrate 25% 32.26" 22.91%

s e Ml (1> Ot o 53 Sz s Losltel L) 570 ezt e 55 5l me ls e SO 5 g s ple Sl o Sey

Ll s (P<0.01)

* and ** indicate statistical non-significant, significance at 5% and 1% level of confidence, respectively. Numbers followed
by the same letter are not significantly differentns (P<0.01)
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Fig 6. The effect of sucrose foliar spray on chlorophyll a concentration in radish
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