G o lid Yl Sleal AYAF p AL @L;ppmss/~ o

elﬁi)U|w§)M@hf5@hy}§§)u| 45‘.5‘52.6..»5‘5143}5) ﬁfijwblg)l Gyl{j;l
" ol 4o Lo yoeame ¢ B 5 e M Sol gl ol T e

352 65318 Dl 380 skl =¥ 51 oKl ¢ SLEL ke 03 8 skl =Y s oKl SLEL ke pmaid (55575 (6 il

aghasemi299@gmail .CoM :J sue stiw it
Wil

op Gioen 3 Ol Ul 035 S sla @l 03 5L sl p3Y (b S 5 ol 5L Olie e adlllan ol 1 ot
3550 00 Bl g 5Ll s (e 5 GlaiS 5, oS5 dlaz 51U Sl gt Lo b o)1 bS5 gl 5 o S
e (e ele Jodme OB [ e (map I3 (g e (B35 e oy 1 ATl Gl )3 3zl
(533 o Ok | gl (Zdlll b sl Gy g o B S Dby oy o3 S Ko 635 ohe (ol U
gy Ole S ysly aed (2 03038 a8 S Ol et 36 IS 55 OT 5 06 b il 0K s
335 308 Dl S e 53 G pladl Joes AL (gn Ol (i g ol Ul cp g i e (g0 S 1 25 STSL
o 6T 2 5L s PITXIT D o) 3500 0] alo o 5L 0o oS 315 OB g . planil L YF Ot 53 (535
b 3 a7eS Sl ol ST 5 3l O & oS s o 5l 4ed g ] onen 35 V4 VY- 1145 GDH
Sl 3y o gy S 535 ebo oSl 35 ESTL Sy pB5l 4 Ly a ple S o 2 S o s sy
S5 o S 3 ok (e i e (Seen & 31 0 s Gl gl o Wt e e s 5008 108 Sy
e LU & 4505 0S5 5 alo 5L o ) p ogdhe i odaliie oy (e 5 ol S 5L (Bl Sl > il

bl 339

dod\R0

Ol e s (6 jpn 5 e 5 (6 e S bl Sl Gk 55 & ol 0l L (ST 55 (lbo sen 3 5 sms 8 1 S U
33,01 ediS W5 258 55 Ol om opl 03e3sd o0 ST (6l 4l ke (glay95ST 5 K T cam sy (s COLdlas] cdin ¢
2 Js b8 55wl sy g s Ol s Caliben pliyl 2 53 al3 g (s S s 5l ok 3L 0 L
03 e Sl aly 5 ped el 3o sl DM gle s 5 ol S LSS 5 (S35 s S s 250
lisa.klfa}j Hs 4l onias O b T ol 5L L oS Ll ods 3 yme cgline olgn 5 OT Lyl o b bl gl 5 5 05
4 5 glo o S S0 ot 1s01 5 (slaegme 53 (AUE )b 45 LT ST F O 5 (tlly) bl o o pon SHSC
MK WIS e 53205 5 3l SIS L6125 e S ey elaladl sz oo 855 0T Jis
22 PN LB ) s 5o el (65,8 LA Gl ol (5 il S SN i 5 adls 0500 Ol 50 A
Coodl 4 g L S35 el Do o 4 (ha) s Sl ) g Al gl B el 4 o6 &S g
4 OLE 0ad )y (S8 51 AET opme Ol y3 5 Shes y puitns b 5 podis JKb 4 Lo ki SIS0y § 500
23 050 Oy Caltiee g3y ST (6,8 edd 5l Al S grammn 5 05 g S 1 S 4 0T 3l g 5 (Sais

@S 5 sl 5 a6l 5 Ol 53 U1 6315 4 sla aaliy (slinly 53 Sl ass Al e e 55 Caltes bl



G o lid Yl Sleal AYAF p AL @L;p(,mss/~ o

plnil 5358 glsn 5 OT pame Ll b 4 e i L OT S8 5 mbaw 5 28 O 5 00l Sl (5l 8 5 (5l sla s

RGN PR

b 599 Mg

Mo e e o Do) 8l a3 Fisles 5o asle e lag Jold 5les 4 b ool el = b L6 55 ey o)
Slaaals ol ga OAs 5w 1 LS 5ol 5o ...\..ZC\?JJU\(JJ%L;}J))‘]QMJJJJ}{;"_,&L#/\" AZRPE TR TR
& sy S B s aal oSy LejT @ s ads JUESl 1 g biks Jizta 51 o315 SLEL p e ion o8ty la3T 4 6
J&‘:)Jlﬁdﬂw:ﬁ.uUJ...i:MEJ)\JQJAL;‘ﬁdl:obéhw:)bw;w}o&@}j&“(\&&?"' cble
\A‘\.&.u\}&a:\:g}uﬂﬂfdﬁb‘\?)éfLgLaJLz43l>'.>j.~A{J;JﬁduAJJA}cQTj\w:.uUMoJDJ‘}G?}lﬂU&LAM“f
A los 5 polde 55 dal 5 53 b aali o 5 5l Jlde Sl (Sl 002N ) 5350 glo o slad Coln ol
0355 ST Ol (5 51 6,8 sl sl 5 okd L o8 Og,h T SLSG 555 53 58 Liks esls i3 51 8 Sl 4y VY
4\ﬁu;)w)u4;\,?&1&:@g;,\.%gﬁc&;uw&g;iﬂéuﬁ,@mﬁ‘ung\M\%;;)gjuuujT
EG:S,UJI%;H,'MA.@JS;;,\;@B-;\&L&4\ﬁ&ufjg.u@(l>,a\m,;)l{¢w.mev\,ﬂ,jﬁ}e_f}sqﬁhgu
el o gl s 8 dnlons 518 o a3 110 (VL (slales mass olal Ly 5 diides jow 5 55 alm o 40 Lo il 700
Loy el dom 53 S0 41 3 0ok moam on b Sl T (gl T s 4 5lide] 5 0k o7 (51 Sl a3 ¥/0) S i
dn 5 iS55 6;)T@?j‘4*:\€fx Sl 6555 015 cul posdle s 8 ) gt o5l Lo S 5L Ol 4 5 (GDH)
wwbﬁjt.\,wu(La)\M&M@ﬂw.afﬂ;&@um (Yoor) L 5 Sl gy 4 sl
s 4y gl 0315 .8 8 515 b5l 5 5m 09 ) o8 3l oslizal b iy e 5 ﬁjfwdvb-ﬁpﬁ)ﬁé‘f sla
S5 (s s i O g0 5T Sl eslizal L 55 o o S0be aslie .25 8 515 Lot 5 4525 3550 SAS 53l 5 Sl a3zl L ooeT
285 g

o g @b

st Bl 35 Sslize VAVY 51145+ GDH (o T (gle 8 5L 5 YW AV hi o)) gle o 5L atels ) Jpidr 4y 55 U
5SS gy ) Sl kil 1 (YPP-YYY ) glo 55 o 287 3 O et o 5 ol LUI gl 4zt
) Lo,y es mde Jodes 5 (B2 0 D) 5o 05 Comgy Oy COVFN) JUss; 508 gy S (635 ke (YT D) 057
3 558 isls Ol s Sl 1y Jaaly o gle Sl plisl pabiy 3y glo e 5L Ol ot lols o 4 (P
‘Sweet Pomegranate’, ‘Red Silk’, ‘Grenada’, ‘Eversweet’ and O gmen byl & dis S 15 (Y0rA) S
S 58 slgiiy U155 o Galod opl gl ol @ a5 Ll ks L6500 5L el V0 BV s =S 5L “‘Wonderful’
S5 eyl ol o sde il o Lyla ) (gle e 5L GEG b5 g 55 e 5 VL (gle e 5L hils S1nT UL B
b33 o Ol gt 3 ol S0 Olgl o e 2l le 8 5L plEsl =Y 23S v 05 5 4 4 015 or ole 8 5L Ol e
m s 0038 Rl 5SS gy (bl B (sl a5 s g U3 g e (s iy e o gz Lo 8 5L L 081 Y
S gr Moo (U333 e Sy 0303 G0 3 gy s L i ke Jads O [ 1 p i a2
O Jgde) 53 obe VL LS 5L L el ¥ s by e e s ete OU S S5 sl wen g Sbasy s
Pl 03 o 4 S 3 PAL VA N L (i o e €Csb & Loy pse Sl ad i 5 51 U1 pB)I ieas
ol 53 (S5 gy lea b 5k Canslie Olje o 2S4Sl 55 b 03 0330 jo b Sy by 5 bl b (slarl

OAN) Loly a5 QO N) rﬁﬁMdK\ON)JiBQK@Mu’.gﬁ.ujl.:.c‘\fw&r&)l):é:bd



G o lid Yl Sleal AYAF p AL @L;L.(,Jms,s/~ o

@ omomen () Jsidar) Lisls 0L 350 511y (ol st sl 55y (e Ol n a5 51 0l L 4535 50 3 ok skalie
L, 4S5 ge )5 ils (P=0.0008; 1= 0.44) e 5 55 gme LU olo 3L L U1 Hd e 457 3l O G oy
wzils KaS b 6ol b O (gl g, (ST Olse i 516! (P=0.036; r= 0.11) 51 Ol ol & 5L L ls me
Sy 2 02T 25 505 06 i Gl 33 Congy K o8l 5 S50 gy colow U1 Ao 51 06,1 (Y JSC2)
(i g po O b gl dile aBl 5 L35 5 4555 0S5 o ks G112 J 855 Ak gy 508253 ke 0505 508
eByl s 5 ials Ol 5 I pedaw Aol 53 [y 55 3T a8 o g a5 3ly b (2 cOmlys st e
o= (P=0.0008; r= 0.42) st bls,l a5 sls Ol iags oy ol 2 esde () Jpd) dmdls 1y aul s (oS5
oulaLia s gtﬁj&uf;\g&ﬁ (P=0.75; 1=0.04) (51> san bli,l 5 Cbls 5525 glojw 5L 5 S35, oS5
3 0l on e 5o (Galing €t @l 2008) s o J 257 (K55 Sy 4 5 Sl Slio 1 (S sl oS5 A
om Bl o (B F n 0T el 5 S oslinal 6 3m Ol )3 g i e bidas e el oS Ol e 4 oo
3050 ol 53 8 b S0 P 50 (Sl oy 255 on Slgib Pl (LB S 3 g pe (o le e S5 s e 81455, S5

13 g5 03bizal VU gle o 51 b g6l 0 e (Glp sl Sy 2 OG0l 4 O on sy (23 Sl 53 5355 plol

Sl U 35 Sy (2l S 5 e 5L Sl gl N 5l

0.58 3435, 515

il GDH (°C) 2L S 54 (M) ol 54 e (N) azes i
ol LUl 8580+127.3 bcd 266.66+27.21 ef 73.2+1.2¢f 56.8+2.3cdef
PAT A A (o 8112+509.4 bcd 400z 00 cd 52.3+1.59 15.3+2]

Ol S 55l s (o 9360+459.2 bc 233.33+27.21 f 49.7+0.89 18.5+1.7]
S 0wz = 7644+254.7 cd 266.66+27.21 ef 52.1+1.8g 15.00833]
33y o3 ey S 8268+661.8 bcd 600+ 00 ab 97.1+2.17b 59.9+3.35bcd
ool Sl il aer 8840+556.8 bcd 366.66+27.21 de 84.6+1.16¢cd 78.5+7.03a

oo ls e b 9724+663.2 b 533.33+£54.4 abc 49.5+3.169 51.6+4.8defg
S35 ke 11960+362.7 a 633.33+27.21a 90.6+0.73bc 58.5+1.3bcde
Lo i ke o 7800+382.1 bed 600+00 ab 69.1+1.28f 38.7+0.44hi
Olglpw ¥ ke 7072+405d 433.33+£ 27.21 cd 83.8+0.6¢cd 42.0+0.99ghi
055 pl pp Sy 8216+663.2 bcd 633.33+27.21a 98.6+1.08b 61.5+3.18bcd
J855 A Z 9568+1033.4 bc 450+ 23.5 cd 90.2+0.26bc 47.8+1.44efgh
ESER Y IS 7800382 bed 60000 ab 84.3+4.6cd 61.9+3.40bcd
0335 a3 S sy S 9568.84.9 bc 533'323054'43 95.2+2.7b 69.2+4.18b
g ds o de 8528+449.3 bcd 366.67+27.21 de 84.2+1.21cd 38.0+3.50hi
OB S 5 8062+819.9 bcd 366.66+27.21 de 46.9+0.64g 42.0+0.87ghi
Olias (o el 7072+£169d 533.33+£54.4 abc 85.8+1.2cd 66.9+50bc
S35 g Ol ] g 7280+169.83d 466.66+54.4 bcd 108.9+£3.82sh 56.9+2.79cdef
S S 3 9360+0 bc 400+ 00 cd 78.6+4.59de 46.3+1.46fghi
ST oot by 7748+212.2 bed 466.66+54.43 bed 96.2+0.97b 35.6+1.53i




G o lid Yl Sleal AYAF p AL @L;\,.(,Jmss/~ o

BBl i S b (6l gmn Vsl (513 O g p 53 S5 e U3 L o

&b

Vaentini, N. G., Spana ME. F. and Lovisett, M. 2004. Chilling and heat requirement in apricot and peach
varieties. Acta. Hort. 636: 199-203.

Soleimani. A, H. Lessani and Talaie, A. 2003. Relationship between stomatol density and inoic leakage as
indicators of cold hardinessin Olive (Olea Europea L) Acta Horticulturae. 618, ISHS.

Glozer, K and Ferguson, L. 2008. Pomegranate Production in Afghanistan. UC Regents Davis campus.
Gailing, O., Langenfeld-Heyser, R., Polle, A. and Finkeldey, R. 2008. Quantitative trait loci affecting
stomatal density and growth in a Quercus robur progeny: implications for the adaptation to changing
environments. Glob. Change Biol. 14:1934-1946.

Evaluation of relationships between stomatal density, seed hardiness and chilling and heat
requirementsin twenty Iranian pomegranate cultivars

A. A. Ghasemi soloklui**, A. Gharghani®and M. Vazifeshenas®

1-PhD student Horticultural Science, Shiraz University. 2-Assistant Professor, Dep. of Horticultural Science,
Shiraz University. 3- Assistant Professor, Agriculture and Natural Resources Research Center Yazd.

*Corresponding author: aghasemi299@gmail.com
Abstract

The objective of this study were to determine the chilling and heat requirements for breaking of
dormancy in twenty pomegranate cultivars, and the search or useful relationships between chilling and
heat requirements and physiological characteristics of tree and fruits, for these cultivars. Pomegranate
cultivars assayed were the ‘Bihaste Sangan Khash’, ‘“Torosh Goli Naz Behshahr’, ‘Bihaste Ravar’ ,
“Torosh Goli Naz Behshahr’, “Sefid Biardal Borujen’, “‘Malas 1 Saravan’, ‘Shirin Jangal Sisangan’,
‘Makhmal Malas Shahreza’, ‘“Torosh Nar Riz Zirab’, ‘Jangali Poost Ghermez Roodbar’, ‘Rabab Poost
Ghermez Kazeroon’, ‘Anar Siah’, ‘Malas Pishva Varamin’, ‘Khajei Ghasrodasht Fars’, ‘Rabab Poost
Ghermez Neyriz’, ‘Poost Nazok Torosh Abarkuh’, ‘Shahsavar Seydan Marvdasht’, ‘“Malas Yazdi’,
‘Poost Sefid Dezfoul’ and ‘Bihaste Khafr Jahrom’. Experiments were conducted in the Agriculture
and Natural Resources Research Centre (ANRRC) of the Yazd Province. Also, this study was
conducted on 26 year old healthy and productive trees. The results of the present study indicated that
the pomegranate cultivars showed a wide range of chilling requirements (633-233 h) and heat
requirements (11960-7072 GDH) for bud breaking. Also, ‘Bihaste Ravar’, ‘Bihaste Sangan Khash’
and ‘Anar Siah’ had the lowest chilling requirements, whereas maximum chilling requirement were
detected in ‘Poost Nazok Torosh Abarkuh’, ‘Malas Yazdi’, ‘Jangali Poost Ghermez Roodbar’, ‘Rabab
Poost Ghermez Neyriz’ and “Makhmal Malas Shahreza’, respectively. Great variation (15to 78 N) in
the seed hardiness of the pomegranate cultivars was found. Our results indicated that, seed hardiness
and chilling requirement were positive correlation, while no significantly relationship between heat
requirement (GDH) and seed hardiness. Soft seed cultivars (‘Bihaste Sangan Khash’ and ‘Bihaste
Ravar’) and ‘Anar Siah’ showed the lowest chilling requirements, around 233 h. Also, our data could
indicate that chilling requirement correlated with stomatal density and seed hardiness.

Keywor ds: pomegranate, chilling requirement, heat requirement, stomatal density and seed hardiness



