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(5) o=l B aladl 55l -

= (Com) 485l dalie

e Jamay ey a8 sasl gl A8 ) gl Aalise Jaxall Qlual (15) a8l e sy &3
CHlall 28 o Aalisall luald aad gl) culall 31,5V

: (gsb 0is™ Al 100 k) 3¥1 b SN Jibg s slsh) 58 5 — 4-2-5-3

25 5 Lad) a8 3, Al sdie cilie eedl 4y jadean s JSI LS GBIyl 3Al

e oaldil da IS0 elally e 5 il JSI (1989 cilaall) Al Aadll (e Al
Ay, JSy GadlaiuY) ledal Lgaghali iy de S (e (a2 5) 281 lld ey 5 4 V)
axa wial o gaall S G (m25 5 %85) 35S 5 sV (Je 10 ) e L3
ZS 5 B Al 5 il 5 a3 Gy (B0 Ol Adand 5 el e &5 Jid 5 )5l Arsa
= (= 10) sl Lnall (e (A Lo padlaiul Gyl (5 Al 5 e dleall Ciagel
plaaiul o5 sVl e (Je100 ) A paall JeSh a8 ey i) sy (S O 53!
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(b Bs gnd "ot 100 Ak aile) AN Jd g ) SIS0 AaS i o3 i il
adull dalaal) 3udaiy (1976<Goodwoin)

%4

Total chlorophyll = 20.2x D(645)+8.02Xd(663)x( W X1000

) X100
- O e
d9a)l pobaiedl = D
JKA535654 djb-’ L;},QJ\ ual.,a:w)’\ 5;b§= D(645)
Fagil 663 zr9a sk Jauall polanedl bely3 = D(663)
(0£5) Qo el Oy9 = W
g radll £ sl il 0l -5-2-5-3
c_)laﬁie_'ib\c @ﬁﬁh}dswgﬁ\jjmQﬁ\&d\w\auwg)@\&w\
o iy ey Ay skl 28 duadadl Aaliadl) 53 315 ppin o 1 (5 i) 5 penal
Camaa g S Aay L@MELJLQMUAJAM\M\@(E}J 15)'63.43'5\}@_,43\3_){;

29 dcle 48 s2al (a72 -70) 31~ A0 (AL jeS 8 (A Lediand &85 Aadie (ulS) 4
c e Gl g sl 5l 8 AR A ¢ 5l b

D Jualal) il ydiga -3-5-3

&M‘U\J}A&.\(J}.\A5)H\}jzdw\ J}A.AM&A‘E\B\).&G&..\ACQAA\
o) yal aty A atll sam sl dia (S el Jaadll o) 25 4y Bam s (K1 (5 i)
Lede A6 L)

D (ale)odad) hd (uld -1-3-5-3

Janall Gl 5 o jai aa s IS e (L3 5 )23k ey (Vernia) el ddaul 5
A
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D (pw) el Jdall Jgha -2-3- 5-3

DAl A N 2l Adhaie (e JSH Jshall (ul o3 La plad Gl o3 31 G gy l) el
Gl Loy 5 el 59 Led Jomall Ol g (s 51)

s (Tl a8) S 3l 039 i gia -3-3-5-3
Janall o &5 Ay a3 Bas 9 JS gyl iy )
D (el a8)Rgedl Jdal )5 g b gia - 4-3-5-3
Ziall ¢ 3all (pe de diall o) a1y g2 sl Hdall A1) aey el 3

BEUNSEY

Ladae

= & )l gy

(s o) A LY - 5-3-5- 3

Gl 2y s Jamall 380 & Lol gdie 35U gl o) A (e ld T
Jols Aol i Jalall il 5 Ay el 5m 51) Joalis s Ay 5l s )
Ayl Bas 5l Sl dsex (il jadl (5 Jame= dan il 3as )

g i S K PON | [RUVWEN PR PN | U IV P

Sl dabun x (oh)day sl sas sl Jaals
2 44y il sas gl dalise
e

= ("o ) U Jualal)

D (%) i) g sanall [ (5 i) £ sarall dpd -6-3-5-3

Al

6 mmill g ganall Gilall )55
sl g sl Galall )55

= a2 )l g
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: skl Ae gil) il pdgall - 63
(il sl pile) SaR S G ogdal) S -1-6-3

250 1al 18 (2000<KerepesisGaliba ) 4 o crva <l jas oo KU a8 o3

P Qmag et hie sle (Je 10) Led Cnal g (A sndaal) 2801 aall Ae (e aile

Aa) ey 2y (4282352 3000 ) )50 o s (488 15 ) saal (5 5S yall 2yl Sl

O (Je1) Led il s el U (e Ja 330 @lld 3y (( Je10 )bl slaly JuS) il )

Ll o I amy Aol G Bad @ 5 38 all ey Sl (anla (e (J 5) 5 J sl
. st 4900 & 5« Jsk e s (Spectrophotometer) bkl jlea s s

t (%o)osdall A (g all 4 piall dudl) -2-6- 3

Dl Hsda (B s ol A pa®i 3ok e G pell A siall Al jas
(1987 ¢ asall s I¥2) Y] Uabaall aven

6.25 x (sl &y siall Al = ol 535 (ol e 55l g5l gl
1Y) sl (B Al by Sl 85 -3-6-3

Ll ol 5 22 ()5 g pda 45l dpe 2aly @lldy ) 5aal) (8 AISH il Sl s o
Jslaall 7l ) (e g0 2al Z &3 a5 (%80) S 5 Jsitine J oSl (e (Je26 )5S
Aol aaall Sty (Je 50 ) dnna (s )lame (350 (A oy i Al 35 Aol
slall 2ol 93 (Je 50) pas A JaSl5 (de 2) Jslaall e 331 4 slaall aaaldl ) J 5=l
el Sl Gmala e (Je) 4l caval g Jlaall e (Jel)mnw lld oy 25 laddll
(1535490 ) a5 Jsb (Ao @lel 8l QAN 25 (88 15) saal ¢y 2l 3S
(2008 <A.0.A.C)

s sl b L) Ll a8 -4-6-3

48l Cuadil s (Apparatuo Disgestio) alaaiul jsiall & Gl A jads

il s Adiaall Al G a2 2 331 PR (e 6355 (1970« Maynard) (8 4 s sl
Coai baal 4l Cuile 25(%1.25) S5 Al i Sl pada e (Je 200)
2S5 )38 (e (J 200) 4l il s mdl N Aad g aiell 2l et e Aol
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A8 e L i oy Aol s Baal LAl 025 (%1.26 ) 5SS (63 gl
2255 (%100 ) eS8 3 Lgisind (i il A8 58 Rk ) el ) (o kel i
Al Q5085 (2 600) 3l dn s (Ao i a & Ll siae pe B gal) i 5 il

bl 3 LS LI A gial)
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a2 4l 5

Callinl) e ais -5-6-3

s (Jsaall cxdad 3 (2020 «dlade s (sal8s) 5 sSaall A3y Hhall ava il o

= (a2 0.1) 4B Lgie i)y caiada 35 (a 70) 310 dapd (e ol & Cudda

e (10) Lhiall slall (30 Jillaa s (%50) —asaall J il e dillan (A Cudl g i 5l

| size 515 538 (2 50 Jsb aie Glpdadll Slgan 361 8l ai 25 (488315) 5ol ) axy

Callinll 5.8 5 (uld &3 5 Betaxanthine S <l siw 5 4805 Betacyanine S <l
) Al YA e

(A(DF)(MW)Vd/3L )=BC
bl 58 5 C

dpalaia¥) A

Ll 50 iadl s DF
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T Cli- L
o5l B By Ky PN dudiall jualiall i85 -6-6-3

Lelot 2ay )50 Ll Caad Leldady dupaisan JS (e sda dused 23l ol
2al sl ol yal Aty Glall daSan Gl e 8 Qg Cinla A Ll g & Y (e

Aty &l ) IS 5 Hull Gmala 5 Sl H SN (adls dlai) 5 Lganad 5 4501 Al (e (a2 0.2)
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(%) Ol 4 siall dpil) -1-6-6-3

U As,kll 345 (Miccro Kjeldahl) dYasS jlea cpa s il A gl ) & 4
. (1958 « Jackso) L=l

1 (%) siudll 4 giall dpil) -2-6-6-3
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il e (D= 10) 2130 Jeal) 48y )l a3 5 (1982S0mmers,Olsen ) 4gy hll
= (J= 10) 22 50 yhadall eladls (Jw 50) () JSi5 390 (2 Camia g5 A gaiagall
sy S padla o (32 0.1 ) 4l iy s (U2100 ) Ao (350 o Anaimi s Jslanal
> (Hot plat) aale dsada e Gl gaall cian 8 s g 0¥ Siland 0 (0 (e 4)
e 55T w3 laasy el elally (Ja100) (I paad) a1 & G530 st (5l ol
(e 5 882 ) (a0 sk

1 (%) posesbisall 4 gial) dpuddd) - 3 -6-6-3
( Falme Photometer ) el calidaall Slea ddail g juadil) o3
s (il 0 Taxs aile) sedal) B (g sl ek -4-6-6 -3

—ua 5 (Spectrophotometer mehod) —elabaall Slea aladiuly o5 gl 28
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dddlial) g il -4

O BN s shina b Lagdn JRIAIN g G gl (g Qguged) ABLG) L -1- 4
i) il ByK P s N

D (%)@Y b g Al A gial) Al - 1-1-4

Ce B Y) (5 5ine (8 L sina IS sl 0Melaal) Jan i S (3 Jsall) il ot
Oalaall s (Ao @Y (B s il Apwd (B Lysine TO dlalaall i oi 3] a5 00
oty W) b cpmo sl A 5 T Alsbedl) el (m 3 (%2.668) sty 355 Audand
3 sl G B Y 5 s (B Lygine OIS il 580 &) il sl 5 (%1.186)
aivall Jhael Laiy (%2.001) <oals GlH¥) (8 cpa g il dp s el el Caiall (e
& Lsina S8 Caiall 5 dpalandl @ 3alaal) g Jalaill W) | (%61.863) <l 40i B8 Keshtzar
o g daid BBl 5 (%2.800) Cali g AXTO dlalaall A& Cida g dad el g cpa g yiill 45 ghal) Aol
(%1.083 ) <iilis B xT1 Jalsl dldea b

B O gl A glal) dpead (B SR g ciiuall g G g il oy ool ALl B (3) Jgaad)
(%) s sy

Lo i Cauall ey Laland) O lalaal)
WAl =l | Keshtzar AEON| ZAMERN|
Apdlend (B) (A)
1.186 1.083 1.290 T1 25l
1.421 1.263 1.580 T2 T S 10 Gsiva 05 sl ALl
1.618 1.416 1. 820 T3 | T aS20 s siea o5 sl ALl
1.738 1.643 1.833 T4 | T8 aale 100 S cps ) G5
1.890 1.863 1.917 TS| 1 il axke 150 Sy cpm sl (3
2.123 2.123 2.123 T6 T2+T4
2.303 2.366 2.240 T7 T3+T4
2.445 2.760 2.413 T8 T5+T2
2.668 2.536 2.800 T9 T5+T3
1.863 2.001 Caiall L gie
S alaall Jalall Caall L.S.D. (0.05)
doalandd)
0.081 0.0.115| 0.038

35




(% )oY b osiudll & gial | Al -2-1-4

o L Lagd Ly gina ol dgalad) codlabaall o gia () JaaDl (4 Jsaadl) il & el

stdl] & giall Al 8 Ol pren e TO Alabaall € 55 (315 5¥) (3 siuadll A siall Al
Caily g 35V (A saadl] B sl Atl) 8 JBY) T A5 e dlabee iS5 (% 0.528) sl
el el s Aaall Gl Gy Lysina L3 Gl o gl g3 e Laa 5l5 (%0.283)
caiall (%0.380 ) Al cosly s 8 (%0.458 ) sy 31 ) sV ) sindll 4 gha 4y
L sine Cadlial) dgaland) CBlebaall 5 Caicall G Jalaill cdlelas ) il & ekl LS | Keshtzar
A ldas (pa (3 (%0.570 ) sy Hsiwdlldygia iy o) AXTO Alalaal) o bae) 2 8
(%0.25 ) ©aly 35y A BxT1Jdall

A gial) A (B Jalail g ciiually Gyl Gy usal) ALl 5 (4)d g2

(%)J.ﬁyﬂ\ J‘J\"QQAJM‘

B2
Mzl Luoland) O ladll
Lolandl Caiall Alalaal)
Keshtzar (sl
B A
0.283| 0.250 0.316 T1 2l
0.320] 0.283 0.356 T2 Ta 238 10 G sisas (g5 5l ALl
0.355| 0.316 0.393 T3 Ta 238 20 (s sty (g5 5l ALl
0.401| 0.366 0.436 T4 T 50 axle100 38 i cpas 1 5
0.430| 0.386 0.473 T5 T30 aade150 S i a3
0.463| 0.420 0.506 T6 T2+T4
0.486| 0.450 0.523 T7 T2+T5
0.505| 0.460 0.550 T8 T3+T4
0.528| 0.486 0.570 T9 T3+T5
0.380 0.458 Caiall b gie
Ol aall | Jalxll Caiall L.S. D (0.05)
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0.009| 0.013 0.004
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1 (%) @Y (B p gl gall 4 gial) dpaall - 3414

Al 8 Apalend) G llaall Cildais e (g Aggime By 58 25a 9 5 Jgaall A8 e sl
Gl s Apaland) e laall 3L e Uygine TO dlebaall < si 3 G5 b o sansli sall 4 siall
dowi JAIT1 )lad dldase alae) Lein (%3.050 ) coal GIsY) (B aspnlipll 4y el
Ay sina Gl g 8 0 ga g CiliaY) Cla gie il JMA (e zalys |, (%2.411 ) Caly a5l
Ciall el s (%2.728) alis GBI (A a sl dpy ol Caiall 3588 3 Cpdiall G
Lalendl @3l cla i sia g Jalasill 4 aalls Lal (91,564 )<sl 4w J3) Keshtzar

Lein (% 3.18 ) il o sansli all g e Ay Ao AXTO Jaladl) ddabas o) 288 Caiall

(%2.286) waly o siuli g dond Jil B xT1 Jalil) dldlas Clac

A gial) A (B JAATl g Chiiall g Gy g Bl iy Qs ALl AU (5)d gaad)

Yo @1L9Y) A agpuli gall

Gillass gia

aiall

D)
3 Malzall Keshtzar il FAAPOA| Analawd) O klaal)

Agaland) B A
2.411 2.286 2.536 T1 45 jadll
2.451 2.343 2.560 T2 T4 23S 10 G sia 05 5l Al
2523 2.446 2.600 T3 T 43820 (5 sisas (555l ALl
2.543 2.433 2.653 T4 "1 axde100 S i G s A 3
2.610 2.550 2.670 T5 A aale150 S s cpne s il i
2.661 2.503 2.730 T6 T2+T4
2.710 2.640 2.780 T7 T2+T5
2.856 2.870 2.843 T8 T3+T4
3.050 2.910 3.186 T9 T3+T5

2.564 2.728 Caiall Jau 5ie

i Ll Jalall [ Cauall L. S. D (0.05)

alandl

0.020 0.028| 0.009
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Fd el cidael s Aadbendl 0Lladl) U e U yine T dlebaall caf i s 553l ¢ (31 5Y)

37



G5 (A o5l ApaS BB T12E) dldbas cibae) g 8 (Va2 pike 38.34) &b 5o
(et al17.54 ) sl

S ey aall il 58 3 dysine Mg deay ball i milll @ el
Jil S Keshtzar ciiall (el Lty (Mot aile 26.86) cualy 31 5Y1 i ¢yssll (e Sle !
Lisine S a8 Canally Gpolewd) clebaall o Jahaill 306 L) (Tae azle 24.56) <zl
Ji S s (T 23 41.36 ) il o S el AXTO Jalall dldlas cilacl
CBXT1 dalail) Alalea 3 (Mo a2lel16.60 ) il (55 aeS

O30l 385 A JAIa g ciiall g g il (g Qs Bl iU (6)J g
(aila 0 piS aile) aisdd) 5l A

L gie Caiall e Loland) S el
el Keshtzar &;.d\ FRAPAPIA|
B A
17.54 16.60 18.48 T1 i) Aldae
18.16 17.60 18.73 T2 T a8 10 2pey (5 5al) Al
19.07 19.03 19.10 T3 T 23S 20 Laes 5 sall Al
21.31 20.60 22.02 T4 T aale 100 S s Cps pll G
24.85 23.60 26.10 T5 T aale 150 38 i sl 5
28.27 26.70 29.83 T6 T2+T4
29.74 28.87 30.61 T7 T2+T5
34.09 32.70 35.47 T8 T3+T4
38.34 35.31 41.36 T9 T3+T5
24.56 26.86 Caiall Lo gie
ES AT Jalxll Caiall L.S. D (0.05)
dnalandd)
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(LS 43S 20 Alal) TO obend Aldlaall 35556 55 54 53 Jylaall milii e aadls

25 B K 5P 5N o G sine o3 (M8 aale 150) S S s ) G55 050 52

O 3 Lae gl (o an€ 55 g ging (35 (o) Gmalall) Cpne s il 550 () (5 m
L (BUsaal) Bl (8 Gan s il A
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) amy (25 U g Sl e (el (585 s (s A paY) (Bl i ) LS

L ae (385 138 (1 2010 <ZeigarsTaize) ol seill Ll 5 saill (o aadilasl AA s 52U

05315 Havlin (2021)0s3)s Pawvlovics (2021) o3l s Pangestika 4l JLf
. (2017)

Ososl s G BLSY B asalislls atudlls Gl 8L B cuall aan S

dada ) dabiadll 300 ) 25 ey Hsdadl 8 Al aadll gad 3005 (Ao ey M il
5(2017¢ =1 330) 5 (1989) Cilaall laall jualiall 5 clall abiaial sal) & (s sdall
.(2018 «Gehan) 5 (2013 « lioyan)s (2004 «Czynskis Elkner)s (2008 <Rukie )

O30 Ge ) LS sl dlews (5 51 () (5320 Gl e BV (5 s 3ol ] Al Ll
C B (A Gl A 3L A

aliall (e B oY) 5 sdan (A il 35855 54 53 52 Jshaall e a3l
alal¥) e Sl cplall ) s a8 Keshtzar 2isY) cavall e hs K s P s N 40
555 Gatti oS5 Le ae (3 138 5 Al Cig Il e ciiall 31 0 (o il ) Jelil)
(2019) =1 3405 (2011)

k) ) ptipal) B Lagas RIS g chrons o fiys (o35 Bl 85 2.4
oA gdd) J guaanal

:1-("«1:: e“ ("«1::“ &mJ‘ _1_2_4

3 bl gLl 8 Apaland) C3lebaall Clas gia (g dy sine Cli g 53 355 7 Jsaad) (e pra)
Alalaall g Las 51 J8 S5 (Tl 2 48.86 ) alae |y il i) 3 Lysine TO Alalaall 8 i
(" i 42,84 ) kel 3T

e aall Caiall 5 3 el gl ) b L gina L3 Ciiall (f il Jsall il o
2l (Ml as 37.65553.24 ) il il ¢la ) & Keshtzar <l
Al BXT1 dalxll Alebeal gl 5 B8 OIS a3 (Tl s 56,42 ) alis AXTO Jalail dlalea
("els aw 35.37)
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il gL ) A Jalaill g ciiuall g G gl (g ool ALl AU (7)d g2l

() i
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Ol | Keshtzar B doaland) el
Lalaud) Slall Alalal)

B A
42.84 35.37 50.29 T1 L )adl
43.54 35.39 52.98 T2 T 2aS 10 GaeSs o5 5l Ailial
45.70 38.91 52.48 T3 T 23S 20 GaeSs o5 5all dilial

45.05 38.75 | 51.36 | T4 | Tk 100 S i el i
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46.20 37.90 54.50 T7 T2+T5
48.71 38.84 55.49 T8 T3+T4
48.86 41.31 56.42 T9 T3+T5
37.65 53.24 aiall Ja ia
O bl Jalall Caall L.S.D(0.05)
daaland)

0.817 1.155 0.385

Tl 48,9 Y 022244

e A dgilend) G lkbaall Gildas gle o A giae Slig 58 2sa g (8 Jsaall) & e Laadl
43,417.68) are il (31 s¥hany Elalaall o Lysina T Adabaall < gin 3) cilall (315 V)
(el 48515.19) s A jiall Alabas ailac) 350 aae Jil 5 (Tl

daall Caiall (3 5d5 a8 (3) )5V dae 84 siee Gl g jh 0 ga s Caiiall il il o yelil

Ll ("l i), 14.73 ) &b J8) s Keshtzar <aiall el o 3 (T il dd ) el

CLB 6i 3 A giaa il g 8 aa g 28 Dalend) O el 5 Caiiall Gila i o JAINE O e i

Gyl aae J8 S a3 (Tl 485,19.60 ) il 31 sY) aam Lisiee AXTO Jalaill dlales
(7 48,513.12 ) ke 85 BXTL Jalaill dlalas B
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atall

D)
S lalaal) Keshtzar Sl Alaleall Aoaland) S llaal)
galand) B A
15.19 13.12 17.27 | T1 2 )lial) Alalas
15.79 14.16 17.43 | T2 T 23810 ¢yl Al
16.43 14.30 17.43 | T3 T 22820 5l ALl
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Analand)
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O dalall =i cai WS | gl e (Tl 2 4w 150.645191.6) il s 5 3 5l dalosdll
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doalandd)
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Abstract

The experiment was carried out in the field of the Department of
Horticulture and Landscape Engineering / College of Agriculture /
University of Kerbala in Al-Hasaniyah District of Karbala Governorate
during the fall season 2023-2024, with the aim of studying the effect of
adding boron and spraying tyrosine on two cultivars of beetroot. The
experiment was implemented according to a randomized complete block
design (R.C.B.D) in the order of working experiments and wth three
replications. The first factor included two cultivars of beetroot (Local
cultivar and Keshtzar cultivar). While the second factor included 9
fertilizer treatments (control, adding boron at a level of 10 kg ha™, adding
boron at a level of 20 kg ha™, spraying tyrosine at a concentration of 100
mg L™, spraying tyrosine at a concentration of 150 mg L™, adding boron
at a level of 10 kg ha™ + spraying tyrosine at a concentration of 100 mg L’
! adding boron at a level of 10 kg ha™ + spraying tyrosine at a
concentration of 150 mg L™, adding boron at a level of 20 kg ha™ +
spraying tyrosine at a concentration of 100 mg L™, boron addition at a
level of 20 kg ha™ + spraying of tyrosine at a concentration of 150 mg L’
1, they are indicated by symbols (T1, T2, T3, T4, T5, T6, T7, T8 and T9).

The results showed the following: The T9 treatment outperformed the rest
of the fertilizer treatments in terms of the percentage of nitrogen in the
leaves, 2.668%, the percentage of phosphorus in the leaves 0.528%, the
percentage of potassium in the leaves 2.050%, and the boron content of
the leaves 38.34 mg kg™ fresh weight. It also excelled in the potassium
content in the roots, 1.498%, the nitrogen content in the roots 1.275%, the
boron content in the roots, 17.56 mg g™ dry weight, the phosphorus
content in the roots 0.525%, the sugars in the roots 10.41%, and the
carbohydrates in the roots 10.88 mg g™. The dry weight and betalain
pigment in the roots are 11.60 mg g™ dry weight and the amount of



protein in the roots is 10.25 mg g" dry weight. While the T1 treatment was
superior in the percentage of fibers in the roots by 2.373%.The results also
showed that the T9 treatment was superior to the other treatments in the
number of leaves with an average of 17.68 leaf plant™, in the weight of the
shoot with an average of 314.0 g, the height of the plant was 48.86 cm, the
leaf area was 176.4 cm? and the percentage of chlorophyll in the leaves
with an average of 169.0 mg 100 g™ fresh weight. The root diameter
averaged 6.913 mm plant™, the root length averaged 24.34 cm, the
marketable root weight averaged 281.1 g plant™, the total root weight
average 295.6 g plant and the marketing yield (plant productivity)
average 46.84 tons ha™. The T9 treatment also excelled in the qualitative
indicators of the roots in the root content of potassium 1.498%, nitrogen
1.275%, phosphorus 0.525% and boron 17.56 mg g™ dry weight. Total
sugars are 10.41%, carbohydrates are 10.88 mg g™ dry weight, protein is
10.25 mg g* dry weight and betalain pigment is 11.60 mg g™ fresh
weight. While the T1 treatment was superior in the ratio of shoot to root
total by 1.050% and in the percentage of fiber in the roots by 2.373%.

As for the varieties, the local variety (A) outperformed the Keshtzar
variety (B) significantly in most characteristics, including the percentage
of nitrogen in the leaves 2.001%, the percentage of phosphorus in the
leaves 0.458%, the percentage of potassium in the leaves 1.728%, and the
boron content of the leaves 26.86 mg kg™ fresh weight and the boron
content of the roots is 14.17 mg kg™ fresh weight, the number of leaves in
the plant is 18,323 leaf plant™, the height of the plant is 53.24 cm, the leaf
area is 191.6 cm?® the weight of the shoot is 394.3 g plant™, the
chlorophyll content in leaves 169.0 mg 100 g™ fresh weight, root diameter
7.400 mm, root length 25.21 cm, marketing root weight 342.2 g plant™,
total root weight 371.6 g plant™. The total yield is 57.18 tons ha™, the
percentage of nitrogen, potassium, phosphorus and boron in the roots is



1.147%, 1.078%, 0.503% and 14.17 mg g™ dry weight, respectively. The
carbohydrates in the roots are 9.441 mg g™ and the amount of protein in
roots 9.441 mg g™ and the percentage of fiber in the roots is 1.813%.
While the keshtzar variety was superior in the amount of sugars in the
roots 9.128%, and the betalain pigment 9.407 mg g* fresh weight.

The AXT9 intervention treatment excelled significantly in most indicators.
It excelled in the percentage of nitrogen in the leaves and reached
(2.800%), phosphorus (0.570%), potassium (2.186%), and boron (41.36
mg g-1 dry weight). It also excelled in the vegetative indicators of the
crop. Beets excelled in the number of leaves (19.60 leaves per plant-1),
plant height (56.42 cm), leaf area (197.6 cm2), vegetative total (416.0 g
per plant-1), and chlorophyll content of the leaves (173.0 mg 100 g fresh
weight). It also excelled in indicators. radical The diameter of the root was
(7.627 mm), the length of the root was (27.28 cm), the weight of the root
was (364.1 g), the weight of the total root was (388.6 g), and the
productivity of the plant was (60.71tons per hectare). The BxT1 treatment
was superior in the percentage of shoot/root total, reaching (1.050%). In
the qualitative indicators of the roots, the AxT9 intervention treatment
was superior in the root content of elements and the percentage of
nitrogen (1.363%), phosphorus (0.62%), potassium (1.636%), and boron
(18.29 mg g dry weight). As for sugars, the BxT9 intervention treatment
was superior and gave the highest percentage. It reached (10.95%), while
the percentage of fiber in the roots was (1.407%) in the BxT9 intervention
treatment. The AxT9 intervention treatment gave the largest amount of
carbohydrates, amounting to 11.33 mg g-1 dry weight, and gave the
highest percentage of protein, amounting to 11.33%. As for the betalain
pigment content of the roots, the BxT9 intervention treatment gave the
largest amount of betalain pigment, amounting to (11.96 mg g dry

weight).
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