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Article Info ABSTRACT
Article type: Background and Obijectives: Urban green spaces have natural ecological
Full Length Research Paper  value and provide entertainment and many physical and mental benefits for
citizens. In the science of ornamental horticulture and green spaces, the
. . aesthetic aspects of plants as well as their role in controlling adverse
Article history: . o - . .

o environmental conditions such as air pollution, strong winds, strong
Received: 01.09.2023 . . . . -
Revised: 04.19.2023 sunlight, snow and rain, and floods are considered. The Ligustrum lucidum
Accepted: 06.05.2023 plant is considered an excellent landscaping plant in most areas due to its

resistance to pests, air pollution and wind. In addition, it grows quickly in
poor soils and provides good shade. The hard rooting of this plant and the

Keywords: long rooting process led to the design and implementation of this research.
Cuttings, The aim of this study was to investigate the effect of indole butyric acid
Hard rooting, hormone and nutritional elements iron, zinc and boron on the rooting of

Indole butyric acid,

Ligustrum lucidum,

Peroxidase enzyme Materials and Methods: A factorial research was conducted based on a
completely randomized design with two factors and three replications. The
first factor includes different concentrations of indole butyric acid hormone
(0, 50, 100, 150 parts per million) by spraying on leaves and the second
factor includes three iron nutrients with concentrations (0, 4, 8, 16 parts per
million), zinc with concentration of (0, 0.27, 0.54, 1.08 parts per million)
and boron with concentration of (0, 0.13, 0.26, 0.54 parts per million) as
irrigated fertilizer.

Ligustrum lucidum cuttings.

Results: The results showed that the highest rooting percentage and the
highest number of buds and leaves were observed in the 50 ppm indole
butyric acid treatment. The longest root length was affected by the
treatment of indole butyric acid 100 ppm and the highest number of roots
was seen in the interaction of indole butyric acid 50 ppm and boron 0.26
ppm and zinc 0.27 ppm. The concentration of 50 and 100 ppm indole
butyric acid, zinc 1.08 ppm and the combined effect of indole butyric acid
50 ppm with boron 0.26 ppm also caused a significant decrease in the
amount of total phenol. Also, among the treatments, the lowest amount of
peroxidase enzyme activity was related to the use of indole butyric acid 50
and 100 ppm along with iron 4 ppm. Also, among the treatments, the
lowest amount of peroxidase enzyme activity was related to the use of
indole butyric acid 50 and 100 ppm and iron 4 ppm.

)



Conclusion: The results of the present study clearly show that the spraying
treatment of indole butyric acid and its combination with some nutritional
elements can improve and accelerate the rooting process of Ligustrum
lucidum cuttings, and their use in commercial nurseries can be
recommended for propagation through stem cuttings.

Cite this article: Mohammad Nejad Ganji, Seyyedeh Majideh, Zarei, Hossein, Khoshhal Sarmast,
Mostafa, Akbarpour, Vahid. 2024. Evaluation of the combined use of auxin and nutrients for
root stimulation in stem cuttings of Ligustrum lucidum. Journal of Plant Production
Research, 31 (2), 1-22.

@ Ol © The Author(s). DOI: 10.22069/JOPP.2023.20769.2980
Publisher: Gorgan University of Agricultural Sciences and Natural Resources




PETY-Yeor sl LU o %
TEYY-YVVA 100 L P M7 S ingfy & b

o 5
87
Rt

4l 3 W g8 i 3N g 218 polis g oS I3 8218 23
(Ligustrum lucidum L.) 3 g8 F 3 4ol 49

M&)x};l A9 grwﬂ JL-’;.Z? ‘f:.k...a.a g"%dﬁj} Oy c\‘ﬁdg 315 deses sdms e

Ol W8S WS b Ebe s soslis psle AR AlS W5 el e sl 5 LEL ple 655 il )
majidehganji@yahoo.com :4.LLl,

Q\j“ gglfjf Adls/ Y @b CLA 9 6)'))[.:5 (sj.l& ali.i.’v‘) «Jhl.; J.:J): a.b/\.:u"b cJ',:.w 6[..43 3 JL&L’ r_,.l.& a}ﬁ Adji.w.a e.r\.'..w.l).'r .Y
h.zarei@gau.ac.ir :4sLL),

Q\JL‘ “)Kjf gd\g; ‘.;*.:.b CL& 3 LS))JL:’S r_,.l.& AK...L;\) ‘JQL‘S/ .L_J_f a.lg.&.b LJMN &Lﬂﬁ 39 &LJ«L’ r)l& ajjf Y’
khoshhal.sarmast@gmail.com :4.LL!,

U‘Ji‘ ‘6)L,: ‘d)l""’ Lf’“b CJLA B L;»;L:S r_,l& e@\) Av_f«b)' f-}k oISl AvJL&L: (’}J& A;w.L@.ﬁ AJ‘S )Lﬂ:t‘.wl “d)’;”‘"” G-xmmij.; £
v-akbarpour60@yahoo.com :a.lLl,

oS> e SleMb!

b aS ol a0l amacos 5 slas SIS Lo g 3 5o sliad 1 o Soge b 5 il Wl g g
DRl o s e 3 ol e 032 V5 e Kl e plie 3 Jaled b Ry mele JS e
33 15 5 S elS Gl sz s eds CuiS QLS s 3 s e b el ) kS
Golwab g eliie 4 olS K Olge w0 ol 5 1ga vfzjﬂ ‘C)GTJ&JJ M 4 gble si

. . . . \i'\/\'/NQ'alﬂjb@JU
e ale 5 &S o s, @ﬂ}gﬁududuﬁ gl mesdle 3 gd e O g Q)La

_ P \FXAVERVAR :&‘x;@JU
)f\}@ﬁdﬁdh)@_) .L."vbﬁ Qéﬁ u."‘yjbjel.:s O’—" Q:ﬁ \)'ﬁ.;”)g.",o'w .J.'Sg;a r.h‘fe

5 S gl Al A5 oS ol b s T Gs s S ey cnl 6l

5 (G 15 5 S5 olS wadd Lliaios o J s o ol ol ols

VEOY/OYIN0 1 pdy fu sl

. .z <l . N ) . . 1‘5-\7\5 6\.&:3‘}
3) Jﬂl:«}:l.guﬁsl.‘a Sul§ C/’lg ‘u“L”.J.!J.Uij S Ay hnsy ol gy g 3 ge

Nov @0 o) el s Jal cilie glac ke Jols ol ele 3 Lt (1SS 4
MJAL;:()JJALP)(U.?JAM?) g}gé)) ﬁHJJ)Q(QWJQM\O'

/08 o /YY c')g:,.]é.,u«Lgéj) 4(0}?@))@&.‘.«3\-\;/\ & g')C,.hl&LJBT L}J_Uu.cj.a&

‘)'l,\:.,,Slf: f.f"
RPN PRI WY
(4l 5 S 5

“).““:‘:’.) Coow

J;a}:.iré.f(")xlﬁ.&))w '/oi g'/Y-\ ;'/\Y’ A')\:/kl&b;j(d}:l.:ﬂ)}w \/'/\ Bl 4l
M b ST g S 5 S S S Gales o b G 3 (ad e (B) (5]
Aoy Jold oLl s Slio bl el IS e s ads Ve 5 g EA S

‘ﬂ



("U’T C»:Hx_‘) Q\ﬂ} s LJSJJ zfﬁj 4.}'}2 sldas iy J}la} Sl t‘_ﬁ.i‘).A.\iJ“)

sl abiade AT s (g, Kadr Ok s Jlas! slajles 45 sl olEs =l sl
RS Sl (l3 e s A3 A o B Ol b pliade) dons 5L L S
Sas o 5 e S sl SO0 0 Jodl denl Opdie 3 Cad 00 e s Lajles
e 3 S Ca sy Osdes 53 S 00 S ool el Sl 3 8 S s Kl
5S35 53 Ose v e Vo S ol ded Jles ibeas aty; o sk
Coand Y 55 2 e S e 00 S Jadial el Bl 31 s i) 5l o 5 e
5 i Vor 5 00 il S aslizal 5 ek Osde 53 o TV (55 O 3
O a5 LB 2alS o 50 Ok 50 B V0 A (555 5 SO0 o) sl D5k
100 S dodul el Jilize 315 dala Sl 53 OF e VG 5 s S IS s
Voo g dadil dewl 5 (/W) Oaden 53 Cend VN al e L Ogds 3 e
bobesd o 03 e 25 (N) Ogdhee 3 3 2T e b Ok 53 S
2 a3 Ver 500 S sl del Glasles 3 3IASTy 5T b Olss o 508

MaMWU}A?‘)Jwﬂ—;iJAY}d):l’:‘

F S @ polie 5 S ol deel A oS il (6 S 2 8 S e
e 03 S 5wl sl 5wl Jsb ) sl pliada s deoys Ol 5L (15
el Sl Bl imes S sdalie Ople 3 Ceand 00 S5 Jpdl Aol
£ ol 5 Osbee 53 Cand Ve 500 g Jadl dewd esle Sl jles w0 by e 51T
s 5l Glaclale &Sm0 DL ady 4 S hasn oy Ol 53 a3
5omar a6 ol oo S 308 e hle Lol pls oS5 5 S ol el
ol Gladldlg 3 Lol 58 5 ol (4l3 5 S slaeals aliady, dol 3w

el 5 B ol L g g s

5 oS pl55 2,2 o) O FT) sy 52 25T ¢ ilncn s oo Jlonig > (585 030 00000 (25 Sl5ikecno 3L
LJsi sla iagiy 4, i (Ligustrum lucidum L) ol o5 Sy deld o diy, adg (555 S oldé jolic
A-YY (V)Y (ol
DOI: 10.22069/J0PP.2023.20769.2980

@ (DS O Sy © OB 5 (b i 5 (55,9laS ple olSCails 1,50




Ol Sod g (25 B350 DR B | oo (IIIE polis g ST olgi 29,5 L3,

alaze (Ligustrum lucidum L) 13 5 S 5
OB 5 5l &5 &5 ol Oleaceae ol sl «
b Shpamn s K dlgs 4 | 655 ol
Vsono SLacS 1 LS g0 i 5 o aind Sz S
S 3yl K Gupe SS ek (JSE s
L e by e dal KUy 4 S, S
bos s dmes Cossflay Lie Ghae LS
05 S ysbas oS ol sk o Jlidles S i
23l L Yol 5 ol b o ol
5 e sle s (Ol a s 15 osdh e
L (8) S o a5 Slame Sl 8 5 ol 2 Ml
Leajﬂ Sl 53 oS ol Wiy US4 sy
5 S aS sl Ol lalmde sl e s (glanlas
25 0kE 538 laedo VT Gl gl Wl5 e ol
oS ol (R0 el Al Ak (5 e Gl ke
ol sk AL Ledse e Alg e
Gl e w e gla S Rl gl iy,
FE b w s b gbal S Slio S wals
s bl gl ol 6La=¢l§ Ob s o Jl!
Wi gaadd 3l eslizal .ol LS ol axw s
0093 3 (ealin Ola3 )3 4all agd p i 5 S aad
sk 5 Lo O3 clie (goale olS WYL A,
wosllee LS s leslatal (aals ol3als ) Lo
S aadd g 5l e b Sl bobes (s el
ol gy SR (8L 5 LS Al laedns
oA Gl S s page Jele Sl als
(0) 53 Blod o35 4y 1l 4B il
s adey oL Glade sl s
S Do 4 S LeST L s S enS]
S Og fie 2l Koy sde e2n JSw
28l glaaas asaly) sl 50 ST ol
wioy Sl e 58 e 5l OT IS Jlis
it 0y Salbge p S b 2l (Ko bl

Lol Sl gl s 5 oy GLlS 4als

Ao

5 SIS iy el me S

(Sl s (il (SX5 e 4 RIS
s laed alS iy s G e o 59
o 3 s (gl (siosliS slagnas) WO 4o
Loedyb 3l ol lamee SG540 ST dols
Loll (e gl S 5 Comer Rl
A= Sl e 681 s el e b Sl e
Sllass sbul 5 b owe 53 S 5 Core
0 3 e ot sl s leolll
Sl ol @B sl o 03,5 KT 5 2 1, Ol
s SLa 5 Bl sl 4 (0 s DL
5k lalad ol o3 S e gd 5D 3 ey
S50 QLS o 85 Comal s 4 Ll & (640 o
ol 5 Lim » 8 28 [ 4 &L Llar g
Gosn sl S han 5 et e Jae
L35l A8 o sl b OUSLe e 5 s,
Mg oy G5 s glad e (V) daes
s o Sodl O clases glos L (0 5S]
O A L I e e L
3 S s Sye SRS (e 3llys
Al gl L e gla 08 0
boe CoiS VW el 5 il Lge elazs
sl DBl OIS OG5 el (6 g S
(1) 35l ol s O sy 1 s e 3
s b Lyl 5 ed e slalas 5 sl
S s 0 S GLS Gl b Gl L e
oty slas Slas b 5 03500 ol LS
JU PN L STC I N g PR VCIS R P
Sk 5 Ol (Soap sl (50 Jule 5l e
S r e slala gyenll il Sus L
o2 5 Oledi ed Jaomecan s Gl el oSss
Bl 5 Byl s 5 8l lab el s )

(7)) Wl Coenl 9555 AL OUT elazs|



VE-¥ Y a)h».fs AR 092 cuhl; ..\.3,’94 ‘_gl.hu.mhef 4.1).“.'

awdls B eS| gladn T 5o ls spxs
Aol 5 St deol gl L odleal 4
St (eliaiey d s bl 4 S rews s
ooy el ey 3 s e il olhads
2 Jske ot gl Sl i ol 2
e olS sy 4 s el .l fﬂ slples
e Ol oS sl Ol gkt bawg oS
w030 L 150500 Sl b5 L plieds s s
Gk e o ..s)\.lf&a A slast -1AA Els
GRIA 4 e s 2 SIST Ll cmlis
(V) 353 oady) Jad g ads, K& 5 5 035

sl DI s s 4 sk o
G S s ol Wy o Ses Al F 5 s
S Lz ged el S. khuzistanica olS Lo s
55 O3 b SRl 4 e 3 (Al sle &S
Wl 3 Sles wile Six O35 g Sis
eslizal IS bt A3 w3550 035 5 o selse
Songe Sl LIy 2N 3B sl 5 e ar
53 (V) 53 8 S, kuzistanica ol cuaS 5 S
G A el s gl e
S ol el Olysle s oS S35 Slos sax
iSan 5 Vsas Ko VO J 5 Ny S Yo al
ba iy JS el s pme Ll Co e Lo
dald ladipai 4 Cond A5 5 S 3508
OY) ws S

Aol bl 28 ) 5 e S sems U
ooy S plietys AT s s ol
Jsane 5 po o g s o ) 53 (Ll
S50 oS Jslee 5o el e (gogab e
POV oI T g LURCIUN P g S 4 P
Ay oS ol b (Shse e Ol s et 2L
boaslie 53 b ad ansls n (S sas o2hd sl
SR G Sl s b Sl (e G
ol ot 4 03bo u—i‘&:‘-bu:"“r“ AL Al sy

(IBA) o5 Jdodgl del ous] oS s
&wgﬁéuw}@ﬁvﬁxiw\amiw:@
Q) sl S 15 bl 3y o s o0 s
Soveve Over o cble o FEIE L TR
—m.ﬁl:i Sad 1l s f; Yeone 4 YOuen
RoEse St S a Sss ekl Al
Ot wxys Bl s el ol
S8 e 255 (Ulmus parvifolia Jacq.)
cloble s ohed; ol U m b S
slaas (ol O 55 a3 Yo 5 V00
SV AV o f oot g (o das G 5
ssbe 4 aS lasn s (0) Sl e dos A
el 2,8l ke al e slals bady,
e slalae 5 IBA il slacle 1 ols
Do 53 Coond Novr GBS ), oS
free 5 Yoo clackle L oawlis 55 IBA
sl QLS (6 5 P aliadyy o yd O )5 S
2o oSt ol Cslie epd 5 s b (V)
Sro o3 8 A Ol alls oS glaaals slsats,
L Sl it e 5 Ko Jpl Al ol
2 Osde 55 Cwdd Yoo Vv ) clackle
wld cll sl I8 cele YE (g sl glaases s
Gl s Gray o3 s AB S I RS s
CES e 53 el Sl de S  gleasd
53 psn by S oy Ol mls Wl Do
sl ool e e Jol sy Sl e olis S
W) 51 iy
oS S a2 &S e ol o o
J w5 S GBS sl e Ll i
Gloss Coeal oS S5 a0 se) s 55 b bLS )
Oals s 5§ Kidee Jhsl dex 31
Izl (oo o)l s ol A3 JUES @ Ol 5
L Jor 5 ded Sl skl e plis s

55 oS! Ole sidd STy () e 6Ll



Ol Sod g (25 B350 DR B | oo (IIIE polis g ST olgi 29,5 L3,

ool S0 g 5 3,8 s i el ol
robe 5 oSt i S5 glle jobe (S
ST 53 s ols AL lesl 3 8 515 i
RGP YU AR OWER PR JEC N
SlygSt .28 8 5 e dals Olpsa bles
Jsb 5 slaws (ahiada, doys Jold sdis S50l
5 aelid (S B (g gee oS 5 Ll Bl
bl 53 8 sy SlaeSTy sl cled Ol
el (golo oSy b wlie 5 (505LES poke
Ol o ladals Jials) doss el S A
L OLSS aw) Jles o Jls ady) glaaeld a5 sazee
St o glaaels JS Sl el 5 03 0
250 sled a pliadss Ao plal pl 50 S
3o e ok e S D Sl Sl
Lol Jsb 5 ey, sl daadds ey,
S oo wlr sl A (6 Seslll S3s 4 S ks
) g Ay S 5 il add e o5 b
55 Eoled e Sl aedd 252 s es OLL
Olpoe & JS J8 S sl 1S S8 ol oens
Ol s S W alS ojlas 1 2 S Yo
Sl S oS T o b S Ve ke
3> azds T o.quje,\,;%,.’sjsﬂw
sl 1 a8 sl w10 sles b s be
Jsb U ey pSal olSaws 3 al> ol 5l dmy
loosls 13 Bls i 3550 sl VIv e
las 05 el SJE o5 oo Dol bl
OY) Lws S ol

A S ol fJf ) aeldS pslie peas
5 eSS Aoy Ve Jbl 1 e Ve L (S )
13 sl S 4 oy L3 s S Sy
b mss dobos 51l hoe /0 e A3 (65106
OF 3l g o 0l ) oo ¥ o @ e O
S g Aol Ao 0 5 Ass3 0 b ) )
53 s Jsbe il s s S Blol Of 4 Ll
(O8) s S 2513 e 5L $A0 =50 Ik

5 ol daly 5 olie jole cilihe olS S
b oS U3 oy 2o et g Mulb
éb@)&ﬂj%sjk_m_ BL) QTC)‘%E

.J;)‘J.;WJ)‘}«GL@MJ:J};

W yg; 9 Sl

S (G 5 5w g5 215 5 Sl Glaaals
0 b Sd slatli e 5l dtes s aiies
Syl s BLE L slaanas o 5l Okss =15
e Sla 5 LG Ol Oledle Sl s
S8 baals &S Lol 5l as el bl el
30l S Lad o (IS Jal 5 5 L g
o R Sy I SRR SRCA
A8 5 Ol e S baaads pl il
5 boles Sl 4 ars b dsads w5l 3
G &) eSS i (G i 5 S | SO
Lk Doz (LSS s Cdn ol
Sty S S B gl b iy s
Gl pl s 22l SIS il 055 8 5y
5 Bl Sl bl JosSh ose v
Szt daoiel dd Jal ol o A il el
LA e Sibke Vor o0 ol Sl
QLG 55510 8) S oo 2 Shdske 535
Sheslinal b ool ol e e Jold o3 slas
23 Cand VU A & e chle L) el ol
clale L) oy Slsw Sl esliad L, (05
U3 s (Oshen 55 Cand VA /08 /XY
GG ekl L) SKoe el Sl eslad
)l 35S et 4 (Usdee 3 a3 v/08
$lisy slos v g o LSS w53 OLSG 55, Y
5000 03 38 Sl ey Yo bl eyss b s
Js s Sasby bage Lol s e T

B Ao s VY Sl
oo 53 GO e A5l SRl s &
e b gl pobe Jlie oI5t ous Ll



VE-¥ Y a)h».fs AR 092 cuhl; ..\.3,’94 ‘_gl.hu.mhe).t 4.1).“.'

Lol Wy, ,Selkl S cal Sy ool
Sy s O 51 e ey AL Slials,
e 53 me il Dl i 23S E
S8 Sl e Sas et 5 e (s o Ol
A plnil b aals
5 oSt T s ol el i bl o b
Jelo 5 e ploil islar SUS - b LG
oSSle alie 5 SAS i5dle 3 5l esliad b Laesls
o 53 oSS laalsis Ogasl 5l eslizal b Laesls
3 Lals gad () Sl s <=\>.='>l o3 7y Jlez|
5 S esliazal Excel i3l

5o e slalas BEs 5 5 Sl
S E RO W CSN [P W SRR RPN pve
035 So3lul gla, S 5l e kel s

.W\aﬂw)ﬂ)ﬂ.ji

0S5 ) Slie 3laeS o 5T e Ol s pend
WAoo Slaie bomle sl e eld 3y S
oSen (PH V/0) 5 s sl lis 3L 25 S
PTG G boaids T ety g S
glsb s S gl o8 Sl s £ gle
Y pp o Slalles ol sl 5l
Solae Jals Jals 2 e 50 s (61U
ol ot 4 A3l (s 0 S e 00 Gl &S 6 las
Your 5 Ve ls 0 JSLK AP T
PH=T) Nsa Joo 00 only Dlind 3L s S
b e s Sl olSas 5 ainyy Gilesl Wl G o
Ao jagl Ve e dsb s byl cul 5l eslinl
o3 Yo 0500 denSl 25 Sos 0 e LA
53 el i T 5 A8 BLSI byl a4
A 6 ,Seill aidsy S Sdeas BV Lol 4
208 e Sk el Sl i

3 b s SNl Slo (S p I3 pole 5 am 5 S g skl del ol ealitel bl 458 —Y Jsdr
I RESIRPIEYNT

Table 1. Analysis of variance of the effect of IBA and some Nutritional elements on certain measured
parameters of cuttings of Ligustrum lucidum L.
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Fig. 1. Mean comparison of interaction effects of different levels of IBA and Nutritional elements on rooting
percentage of Ligustrum lucidum L.
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Fig. 2. Mean comparison of interaction effects of different level of IBA and Nutritional elements on Root
number of Ligustrum lucidum L.
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*Means within each column followed by the same letter(s) are not significantly different at P<0.05 according to
Duncan's test.

Aux0:control, Aux50, Aux100, Aux150
B1:0.13PPM, B2: 0.26 PPM, B3:0.54 PPM
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Fig. 3. Mean comparison of interaction effects of different level of IBA and Nutritional elements on root length
of Ligustrum lucidum L.
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*Means within each column followed by the same letter(s) are not significantly different at P<0.05 according to
Duncan's test.

Aux0:control, Aux50, Aux100, Aux150

B1:0.13PPM, B2: 0.26 PPM, B3:0.54 PPM
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*Means within each column followed by the same letter(s) are not significantly different at P<0.05 according to

Duncan'’s test.
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Fig. 5. Mean comparison of interaction effects different level of IBA and Nutritional elements on total starch of
Ligustrum lucidum L.
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*Means within each column followed by the same letter(s) are not significantly different at P<0.05 according to
Duncan's test.

Aux0:control, Aux50, Aux100, Aux150 Fel:4 PPM, Fe2:8 PPM, Fe3:16 PPM
B1:0.13PPM, B2: 0.26 PPM, B3:0.54 PPM Znl: 0.27 PPM, Zn2:0.54 PPM, Zn3:1.08 PPM
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Fig. 6. Mean comparison of interaction effects of different level if IBA and Nutritional elements on total phenol
content of Ligustrum lucidum L.
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*Means within each column followed by the same letter(s) are not significantly different at P<0.05 according to
Duncan's test.

Aux0:control, Aux50, Aux100, Aux150
B1:0.13PPM, B2: 0.26 PPM, B3:0.54 PPM
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Table 2. Analysis variance of the combined use of auxin and nutrients on peroxidase enzyme content of
Ligustrum lucidum L.
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Day 80 Day 60 Day 40 Day 20 Day0
11257 66.52" 497" 4056 . 3 T1
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Uast
0.12 0.76 0.81 0.53 . 94
Error
Q' 2 5
1.56 3.41 2.92 1.98 . - (b2 2) s e 2

CV%

", * and ** represent non-significant and significant at the 5% and 1% probability level; respectively
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Table 3. The interaction effects of application of different levels of Indole butyric acid and B on peroxidase
enzyme content.
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Means within each column followed by the same letter(s) are not significantly different at P<0.05 according to Duncan's test
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Table 4. The interaction effects of application of different levels of Indole butyric acid and Fe on peroxidase
enzyme content.
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Means within each column followed by the same letter(s) are not significantly different at P<0.05 according to Duncan's test
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Table 5. The interaction effects of application of different levels of Indole butyric acid and Zn on peroxidase
enzyme content.
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Means within each column followed by the same letter(s) are not significantly different at P<0.05 according to Duncan's test
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