Yobonsin ol
AU Mg Slaiags 4 b
yyaa (J5, D)Lo.a.s t&:&.ﬁ 9 S ..\J.>
oy-vy

http://jopp.gau.ac.ir
DOI: 10.22069/jopp.2020.15476.2387

CudsS g CuoS 33 AL Wiy SRS i 31 (B g il 5 551 jll il
(Crataegus monogyna Jacq.) o 8 <3131 5 o gao

Tl o gaas” 5 g o guaiis | iliaans Glaa yllass
Ol 28 48 oKl ( GLEL 5l 05,8 A2l ol IS Gl s’ Ol 25 4 28 e oKl ( SL2L o5l o5 8 Ll
Olal o S o 5 e o8 ( SLEL pole 038 (5 553 (s mils”
WWAASA/Y 58 0y sl AYAV/S Y sl s 2

XN

ode pU L Jpeme S5 ls sz Olnl 53 0T Ghosp OGS diime o Olys 5 S due 5 able
Gl 4 S e s 8L L s 85l Ol 31 BT 6l bl ol .ail . Crataegus monogyna Jacq.
5 e Olin S35 (058 5 Sl i dl (S ) Ciloie Ly slaeiS ooy U s 5 355 03 S
S A iy ekl s A Jlal GEBLL e asn cnl 5 GBas el OF e kS
Sl S5 05 o 5 (Segd Sloo st

OLidles 8 352) o 53 50 Slidles 8 Jalse b JBalas JulS Skl 2 JoosSB o iasy ol a9 ole
V) e 53 55 Sl Il el (PPM Y Or 5 VO) ha 53 53 S e Aol Al slaeiS i (OLiSles S 8
WV e V) egee 1S5 Ao ys gl el el j5 Ll 1SS an L (ppm Vo 5V0) law 53 53 041 5 (PPM Y
TA TSS s 8 Of doys 5 it 033 ol & SdsS O35 o oo 5 S S (ails O35 (SLidles S 51 oy atin

LS ey 8 g S s Ol a5 J sk slaas 5 TSSITA

Lops p AS As) leediS s ibd sl s 5 LT GLasles S 5 Slidles S5 553) Slidles S ¢ 5 tlawdly
35S Uhs 3 ekdell Glasled S Il 3 5 s Sie w4 Sl S s 5 4l O35 s 055 Sl s LSS
Aol (Jghoe b 3150) SIS 0 g0 AS Do poast sdal ozt gl iy SN (3 e U 0 sen O s
Sy Ael) bl nl 53 ealinal 5550 LS iy slaedeS e 3B (JS ol 4 Jlome dals 3150 o 5 S
Slachle 53 041 4 g, by 38 I3 basles Slcow d gl s s LS 15 (0] 5 doml Sl (e

Csls QLiélo:Jf;}}joLié\a:ﬁjf; ol s s Jshe ;\.,\x.?ﬂl)ﬁj‘l: Ao~ PPM YO 5 Ve

QJ; 45l g o J:i.:.i Sy s ol OBSLL s u:'-LL‘j ol s edesliad S oS sl oL @L”J :Lgﬁf‘w.;::i
JJ}A 0 g0 a)'l.u EEX J:.{LJ Loy B JALS .L.i':) L;LMJWS(,.:E.J )\ oalazul u‘ff“’:("h .))\) (uL:JlaJJ; )\ a.)Li';w\) .>|)i JL“J‘
25 I A o Sl ol Lo s 0 5855 5 A3 ol e (AU e L s S5 Ao S0 i

JL:J\qu g;{.”)b ‘gﬂ-"]‘?’h cu<.:;.w‘ L}:JLUJ J..:.\.u\ Ld‘}ﬂj‘ ‘;.L,.L(‘;Lboj(;

ma.fatahi67@gmail.com 45 J i

oy


mailto:ma.fatahi67@gmail.com

1724 (1) o,lowd (YY) Wl 2L wdg5 (sla pidgss dy i

U5l a1 o5 IS wlr JlSS
Ll i s Ll syl 1) il @il & 0d s
35S e Dy po (6501 JS Lol aen s welusl
B B e e L
oo 53 .(18) ol slize wiliis Lyl 1 s
Ik Gbees 8 Lol josate QLIS
B Ol b 23 S s S5 w5 s
ool bl L sl pam g5 1 oS
Gl LS bl S e i 1y RIS lse
Golom 53 5 el Jodmy oge Oltys 5
(F) s S s O s Ol gad 5150
5 SRS 2 S bl e dex
Wi 5 e slye o,y lels IS Wl LS
slge ple 5 Al GlaediS ol (usb, 5 Lo
Wy sy Ay S L e ol
. Gols padl> (oo (s Jseeme Ol
Oy 55 &S edd 315 il e basls 03 S
(S35 Olyr O3 IS slalyr abinls 5 5SS
o Gl S 5 0550 culS (8l (5
Sl ol 5L B e ol sl SRl
5 8wl oLl 5o S sbadse s (Y0)
L3 gl sty 30 ogee Oltys 3 0T pod 5 A3,
Sbable b L dsy GlaskiShs jlag (YA)
03500 I3 b nled 3 ol (S5 b ok
FSE 0l 5SS (S Ol 5 e s opl 4
S Fe s JES gasde U1 S Ll
655 5o 1 SIJS o e ile a0 s 50
Lo O Ble s 68 53 S I 53 (S
ol 0 dE Li5S SLS 1o 5550 53 i (Y0 5 VA)
oS S S il S Al S
fK‘“ o b eslizal LY s e leda

oA

EVRT

Crataegus monogyna als ¢l L 5 3 S35
SIS sk . Rosaceae o0 4 sl Jacq.
LS sl L S5l dea So T 4 pslie alS
GlaysiS 55 g, sleday 2500 L e olS
250 G3leimr 0> 53U Olgmess oS 0l L)
oS S Olpsa prmes S U3 eslid
dile SIS sty (8Y) ol 4 S b 55 g)ls
LS o M5 Sl s sla 8 s 0k )s 51 (gl
oo sen bl L33 o bl e s 4 LOT 51 S5k
het 3 A I35 Sl CodS Sl el S
703 A pds s S e rs 0T 5
SIPG ogee A5 Glacassios 5l Laosee U3y
() el

LLAL,:MS\ Lole &Abf B3 eJ\.\.Sv.‘h.J 5l 40
S e 3G s Sl ]
55 Ol Sl &S Wy b plend glaodss
Soswe sl als ol cle glackle
L lsaiaa ‘JQK 9 e Kle Hlodils o g Ol s
5 Sprmen S o O3 5 sl ,5 S e aile
5 S s olS e a6 e Sas
A5 Yo) el os ool b eslad
Sge 5l clin oslizal Lg S A el
Lo sen bl g2 1y ool ¢ ALS L3, R
G 0Ll gl 5 o3 (el Slse Gl S
YA 5Y0) Xl

F ol S L Bl s ol iasy
oS rb,;}l Gble (olw o5 dums o Ol s
(TS (SIS D sl (YY) el
Slad ko JS5 1S s0d oIS sl ol
J@@ﬁ“uﬁdﬁ*})pj@%ﬁﬁ



Ol g (S aesw Gl Jlas

LS VL oS5 begs A3, alS LYs 51 (S
by sdiods oldE slse e (FY) o
0 S8 ol ol L (sl e s easl 5 Laads
Slaose 5 pl a5 e B s e 0
(YA) 3 5 dal i 58 50l 5 525 Dloms o2 5
Aol M5 4 e S s 65y L oL sl
bl @RI 5 ks Wl 53 K er
STl 53 plale b e 2als eaol Jle ol
Opee bingb 5 il e 55m s oS Sl S sliws
AL e (Y4) 5y dal 5l pae
B o N P PO S I
P e
Jrle gb sl cay dalet 51 o
g Ol O &5 ad sl ol s s
SRS cexr () 2l 5L sl Ol
Sl g 3ad 5Ly Jla s el Y (8 ilge
Olor slacsn &Sl esdle U a5l oS ol A) g8
srobe Jpame 5 day Jl 5 il 2odS L L
s 2l Gaa b bl ol cnl e il 5 50
Sy ) il alS s, laes
3 2o Ol 6, (058 5 Al Saul b
L) oSl op e aleld Gln o CadS
Lo Bl e pen 5 S 6l AL
05 S Camds 5 S S s L85

L sy, 9 3190
Ssboalb » fosSE S ash g
545) CEMJJ 53 Slidles S false L dslas LlS
Ay glas S olas 5 (Olzdles 85151 5 Oledles S

SAbd Al (PPM Vor 5 VO) (S A

o4

S5l e basli g5, S sl 2SS
sl (P Jsys 5 () I oty slaws o
e Ol EalS Gl g 5 IS S5 o
o oame 5 oedd gbpled 5 S e e 5o bl
Ao Jlo Jsas Gl G J8 Gl S
Sail heg et g ol 7)) 5
G Dl JlE o= 5 Gl b les by LS
OBl o VU glaclale b S (5 e 5 &L
(V) 5 e 65500 8
S 3 &Sl gl Bl s
ple 5 LAl 4 e 5 3l sy UKL
S 2shin 855 03,8 W les S als By
oS L olS Oles NS 4 OF Jlisl 5 63,5 &l W 5
Sl sl 5l (S alie 55 b %
s 5 S oak @S A ad; e S Ll
A5 ok me A g 5 opd e B Ol
95 4 olals o 03 o8t 395 55 el
3575 il e Shysasen 5 S D5
o Ak e dgb 4 s e 5L
o 53 4 Sy pen S5l 5 3l (Sa
A 5VE &) 355 0 ool b gl 5| 5208
Gl dmap g Ol Aoy 5l Cda
sl 53 dpame A5 5 SV s Shes Ol
GOl b s ol ol L e
S &Lﬁﬁ sl o s LSL“L,K slaas Jra ol 52!
pRe oo udS 5 Lsde b5 ese w
Loosee oS o3Il (Y) sped i il
a8 & bl s diSs i il 5l S
5 (M) O (80) e b Slsdls o

Aibe (V) 5la 5 (BA) S il s jloates

1- Gametophytic
2- Sporophitic



1724 (1) o,lowd (YY) Wl 2L wdg5 (sla pidgss dy i

aeslie cadin g oad (on (o g Glaatia 3 o s
g S S 03,5 055 b e g i O3y LS
Glos Lol Y8 Cdoas 051 )3 sldiosls ) 3 gla
o las 3l oslital b el Cosds o gondes a3 100
Loy Jaloe dol sl g Ao s o s 51 ol g
S ol b i ups s, e
JS sl Ol i 5 ,Se5ll ATAGO PAL-3
e 5 b5 Y 5 b Ol 25 S5 L Lao e
A gy sbeas L AE (G Sesll (V) ol
e £ B Y Aol b Job gla i p daogee 55 J ke
Lo s O 550 5l S o Coasts S sy el 51 20
o g Sl dged e SIS e Sl S 4
foo oS b oSy Se 5 55 L Ol
Sdoas Wadigal L Ad (o1 5 W SKe 5 adalin
PO VP O B P R BT R AR R D
Sl dl Jslon 5 Jaie ST L sl dl s
FILNRTSNUE S RT JYpTR MR CRCR VNN SRR L
433 s Doty 25 o,lS (S5 Jloee ulg 3
PS5 Jsbe AR e A 030 1 3

Ao S ke

Jelse b sl Ol mls tege JSKI Ao
038 pp Jold Gl a3 sprse il
e 5 (OLadles Sl5T 5 Olidles $5450) SLudl
l) A Al glaeaS il ELd o
Loy p (08 5 Saal HJkE el S

(O dsdr) 35 ol e S5 s |25

T

(Ppm Yo+ 5 V0) Ol 5 (PPM Yo 5 Vo) Sl
el Sogon S Gl ga, LS 4w
5kl b Laesls S |l Lng edd Ol
Oos Ol gxe Syse 53 5w SAS Sl
o 53 LSD Ol 5l eslizal b a o Sbs 4l
wjf Sy g do )3 0
53 &l ese Bl s OYM Dl s rass ol
olusdller Ol S0 5 S ed oKl
ssba &5 Comonogyna <8 dluwes Ol s (g3,
Sosm el A plail sy el Sl islas
33 5 Slidles § & Jels e ol s addlas
s 5 (OLasles S5 5 Olidles S 53) mha
S ) S s, a.,\.Smk.J slee
JAs glp ep (G815 Sl il Al
Slhasls Jis da 8 0as 5L 5l L8 Sladles S5
slaals L sy Q.iﬂ‘_}f Dl bl S e
ot 30 035 B laaS . ad sl 4 (slas
Sy s KLl B betls g5, Slidles S
oS 5o S el 5 0581 Jals sy oS s
Sl s sl sppm Yoy 5 Vo i chlale L
Boor s e PPM Y 5V s glackle b
L Gl b S ad 5 asbdS 5V il
O35 g 3 S2S 5 055 g SIS Ao
s 5 St Jglome dolr slge oy S
lis see Sl 455 sladise 5 Jsko
O A 53 s S doss e gl S
slas a4z 5 Ly sled o LSS (slse oe ol

IS5 Aoy A ails Ao 3 Dy soas a5l IS



Ol g (S aesw Gl Jlas

oan \V" Ve VY BE) &H}Hj oxﬁ‘w M)bﬁ“;hl:f Al 6\.&54&5":25‘9 dw‘n; &_93 J.E'| u"""LlJ‘J & P -\ d‘,.\?

Table 1. Variance analysis of pollination type and plant growth regulator on fruit set percent of hawthorn in

3,7, 10 and 17 week after full bloom.
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Fig. 1. The effect of pollination type (open pollination and self-pollination) on the percentage of fruit set at
different times of 3 (a), 7 (b), 10 (c) and 17 (d) weeks after full bloom and correlation between fruit set
percentages and pollination type (e).

Same letters indicate no significant difference at (P<0.05) probability level.
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Fig. 2. Interaction of pollination type (open pollination and self-pollination) and plant growth regulators, GA3, NAA
and ETHE on the fruit set percentage at different times of 3 (a), 7 (b), 10 (c) and 17 (d) weeks after full bloom.
Same letters indicate no significant difference at (P<0.05) probability level.
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Table 2. Variance analysis of pollination type and plant growth regulator on measured traits of hawthorn fruit.
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Fig. 3. Interaction of pollination type (open pollination and self-pollination) and plant growth regulators, GA3,

NAA and ETHE on the fruit weight and hawthorn seeds.
Same letters indicate no significant difference at (P<0.05) probability level.
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Fig. 4. Interaction of pollination type (open pollination and self-pollination) and plant growth regulators, GA3,
NAA and ETHE on the pomace weight to hawthorn seeds ratio.
Same letters indicate no significant difference at (P<0.05) probability level.

o o gleese olg o3l L(FA) el s
3l S O Gy ol LK e s JS sl
Gy Sl Gl doul 5 041 Sl eslizal (FY)
O35 5 gz o3l Al s S (sl se
LS OIS (B8) ety s s B A Wae g
S e i a8 e Yo il Sl ealic
o5 Glaoge wmm 5 055 w3l 3 ol e
@B LGk sl @l s 35 W
Lol L3l o3 sls & plie () L0 5 L sl
Ssigme EalS e Yo PPM G451 5 )08 4 S
Ois oo bl L s o) 2l Blaoses ol
IS S salie il ol sla e
aO e T S AT PP
3 oSt GRSy e Sl il il L)
S b e Sl s jsbay 5 Lsls 0L, ]
G I s Wl Sy oS
b ol A5 eS| &S o by s 63gp0l s S

"

e 3 o O35 2550 55 (Slidles S g5

ime 133 0 v 55 Qb egee D38 035
O35 o 358 05y oy Sadles S g5 dd
Al g i3S O Aos 5o B S S
5 Slidles S Blie 1 s (B (gl e
Sl sS Od Lhs s 00 AS L) GlaednS b
oSS 5 Lo S 135 s e e
Tl 03 ok 4 o s Cd S O35 S S5y Ay
=B L oRlsl w8 s e o3 )
= S5 6oy (V) OLa 5 Sy sle
ol S slu Kales  Patter son
ogen JSES Al Bl S dnd (K555
S0 o 5 osme ST Aons Ll B L (EY) el
by lp bese o Sl S
Lol 3l a3 5 sl il Slday S
Ly ekiSspidme Jalss 51 S (PF) Wil e 2alS
axﬂt}:&:;jo\)@ﬁjsvs@?a‘ueﬁ o310



Ol g (S aesw Gl Jlas

Jime god db= 53 55k e 5 p skl 03 S 51
Q‘}.&d..s ‘dL;,.elme ULA) )‘ .Ju\):v@ E) J)M":L{A
(\)ﬁ&&oﬂd&)@jtéﬁ

a.,\.AT &:»w)kf @LIJ UALA‘J.: Zo‘,:.a L;&.:S CJL&-@
JS .,\,:,u‘ <J}i>u Jel> J‘}A) gﬁ\)b 0 ga0 Ql.f.pj&
‘_;..ibﬂ ol s eslanal 54 dal:f Ly gles
 Jsin) 15 5 415 ETHE 5 NAA GA)

(s il js sy, e Jeiml 5 e S S o
355 aedis Jls St e dbewsr LSl
o Gib 93 Sl ST )8 Ol 4 e (V)
S Sl i gl 0 o gae o3l 2058
AU o e By et 5SS
oSt pemer (V) Laoge 035 Joilly it
R 3R dalpd S (o G S ) g sl
Sosbar 3,13 35 0 g g0 oS 55 ST 1B
5 st Mg eks s S G s s

&‘}"} 0 g0 3 AM‘_;J.:S/AJ".U' Al d&.; Slaw 2 “;hlcf B3 6\.&5.&25"355 9 dw‘u; C‘,.'\ ;‘ u,..ﬂ;_ﬂ} Lyt -y J}-l?
Table 3. Variance analysis of pollination type and plant growth regulator on different qualitative

characteristics measured in hawthorn fruit.
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Fig. 5. Effect of plant growth regulators, GA3, NAA and ETHE on qualitative characteristics: total soluble
solids (TSS), total acid (TA) and total soluble solids/total acid (TSS / TA) of hawthorn fruit.
Same letters indicate no significant difference at (P<0.05) probability level.
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Same letters indicate no significant difference at (P<0.05) probability level.
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