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Tolerance to the Late Spring Frost in some Quince (Cydonia oblonga Mill.)
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Table 1. Quince genotypes and their origins
slice 5 adkle 9 S
Origin Genotype’s code and location
Isfahan ET1 (Isfahan?, KM1 (Kalishad?\,‘ KVD1 Kashan?, KVD3 (Kashan), KVVD4 (Kashan), NB2
rovince gNatanz), NB3 (Natanz), NB4 (Natanz), PH2 (Felaverjan), PK2 (Felaverjan), SHA1
p Shahreza), SVS1 (Semirom), SVS2 (Semirom)
Khorasan M1 (Beh torsh), M2 (Moghavem 2?], M3 (Isfahan oghaf), M4 (Moghavem 1), M5
province (gardandar), M6 (Khosro()}, M7 (Sahel borj moghavem), M8 (Beh dizbad)
Guilan AS1 (Astara), AS2 (Astara), ASM1 (Astara), ASM2 SAstara), ASM3 (Astara), ASP1
province (Astara), ASP2 (Astara), UT1 (Astara Road to Talesh
Ardabil Aji Shirin (Givi), Ardebil3 (Ardebil), Givi Kosar (Givi), Ardebil6 (Ardebil),
rovince Ardebil_l(ArdebiI_%, Sibi Kosar (Givi), Amrodi Kosar (Givi), Ardebil5 (Ardebil), Ardebil4
rdebil), Ardebi rdebil), Ardebi rdebi
P (Ardebil), Ardebil2 (Ardebil), Ardebil7 (Ardebil)

* Location in the province
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Table 2. Mean air temperature (°C) of Karaj area during Febraury and March in different years (2011-2014)

Ll J ol ans 3092 Jgl ans 5 il 3098
Year Ju 20-30 Feb. 1-20 March 21-31 March
2011 e 3.9 8.4 15.7
2012 Y 2.1 7.1 15.5
2013 ey 7.3 11.4 15.7
2014 vy 35 10.4 16.0

v bes 5l 5o S eSSt Sliv 5 a5l Ao s uilsls 4 gm0 —F Jsil
Table 3. Analysis of variance for the chilling damage and physiological characteristics of the blooms in quince genotypes

)3 Aoy Jsb 5053 &Sas 0 RS Ao < Lo e
$J|)T ;b)bajw AS\}Q- 43'}? 43'}? LX) uT eﬁ.;, osle X S3%)
df Chilling Bud Budfresh Buddry Juice Dry matter Yield Fruit
SO.V. Sl lee ) percentage  length  weight weight percentage percentage weight
Genotype w355 36 1659.00™  0.124™  0.042”  0.0019™ 279.97" 279.97" 81000283 22363.49"
Error L= 148 69.20 0.021 0.002 0.0001 20.85 20.85 14053328 4535.32
C.V. (%) S ed o b o) 64.02 12.870 11.920 12.0640 12.83 7.09 107.8238 57.44

Kk Kx .ns

NARTYA J\a;‘:-‘cla.wjé )‘J@J}J‘:@Mf [ LI
S, and - Not si niﬁcant, significant at the 5% and 1% prObablllt Ievels, respectivel .
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Fig. 1. Severity of damage in different bloom parts of quinces genotypes affected by late
spring chilling
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Table 4. Mean comparison of chilling damages and physiological characteristics of the blomms in quince genotypes

) S 35l Sl Ay &l Jsb Sl 505 Gl oS 05 oT oy St osle Loy 5 Shes (¢ 2 05 035
Genotype Chilling damage (%) Bu(d Ien)gth Bud fre(sh) weight Bud dr )weight Water (%) Dry matter (%) Yield (Kg/tree) Fruit weight (g)
g g
ET1 80.00a 1.04e-] 0.455e-i 0.084g-n 37.08e-h 62.920-] 7.8fg 104.00Db-1
ASP1 37.50b 1.12¢-) 0.569ab 0.120a 44/90abc 55.10lmn 43. 3b d 168.00a-¢
KM1 33.32bc 0.74k 0.472d-h 0.109a-e 36.34e-h 63.669-|j 7.6fg 114.00b-i
Moghavem 11 30.00bcd 1.06d-j 0.499b-f 0.097d-h 40.20c-f 59.801-I 4.3fg 195.00a-d
KVD1 28.00bcd 0.999-) 0.436f-j 0.095¢-i 34.10fj 65.90e-i 48.2bc 195.00a-d
ASM3 20.00def 1.55a 0.566abc 0.111 a-d 45.54abc 54.461lmn 91.0a 248.00a
KvD3 20.00def 1.19c-g 0.358]-m 0.069mno 28.94i-m 71.06b-f 12.9e-g 248.00a
Sahel Borj 30.00bcd 0.98g-j 0.368)kI 0.077j-0 29.16i-m 70.84b-f 0.0 0.00
KVvD4 23.74cde 1.34bc 0.542a-d 0.116ab 42.58b-e 57.42j-m 38.5b-e 140.80b-g
ASM1 10.00fg 1.23b-f 0.553abc 0.112ahc 44.10abc 55.90Imn 41.4b-d 204.00ab
NB2 35.00bc 0.92jk 0.394h-I 0.084g-m 31.02h-1 68.98¢c-g 43.3b-d 197.00abc
NB3 37.50b 0. QSAk 0.324Imn 0.0640p 26.00Imn 74.00abc 4.8fg 92.00d-j
Gardan Dar 30.00bcd 1.10 0.520a-e 0.124a 39.60c- 60.40h-1 5.9fg 56.40f-j
PH2 15.00ef 0.999 J 0.418g-k 0.098d- 32.02h- 98.67c- a 60.2b 191.20a-d
PK2 0.00g 1.18c-g 0.458¢-i 0.085f-| 37.24d-h 62.760- 0.0g 0.00j
UT-1 0.00 1.05e- 0.354kIm 0.016j-0 27.92j-n 72.08a-e 30.5¢-f 150.00a-f
SHA1 35.00bc 1.16¢- 0.419g-k 0.086f-1 33.32g-k 66.68d-h 13.6e-g 156.60a-f
Isfahan Oghaf 0.00g 1.05¢e-j 0.593a 0.111a-d 20.48ab 51.78mn 9.8fg 118.40b-i
SVS1 0.00g 1.08d-j 0.335Imn 0.080g-n 25.50Imn 74.50abc 3.6fg 29.00h-j
Torsh 0.00g 1.14c-) 0.349KIm 0.070l-0 27.86j-n 72.14a-e 14.2e-g 110.40b-1
SVS2 0.00g 1.28bcd 0.421g-k 0.069mno 35.20f-i 64.80f-i 1.8fg 30.20h-j
ASP2 0.00g 1.41ab 0.495b-g 0.101b-f 39.46¢-g 60.54h-1 27.0c-g 123.20b-1
Shirin 0.00g 1.34bc 0.590a 0.115ab 47.50ab 52.50mn 1.1fg 21.00ij
Ardebil3 0.00g 0. 988 - 0.267n 0.050p 21.72n 78.28a 12.2e-g 130.80b-h
Givi Kosar 0.00g 1.11 0.4199g-k 0.081g-n 33.78f-j 66.22e-i 16.9d-g 206.00ab
Dizbad 0.00g 0.94h-] 0.388i-I 0.076J-0 31.20h-I 68.80c-g 10.0fg 118.20b-i
Ardebil 6 0.00g 1.26b-e 0.596a 0.098d-g 49.76a 50.24n 20.3d-g 144.00b-f
Ardebil 1 0.00g 1.15¢c-i 0.418g-k 0.053p 36.50e-h 63.50g- 2.7fg 72.60e-
Sibi Kosar 0.00g 1.08d- 0.496b-g 0.094e-i 40.20c-f 59.80i- 5.2fg 112.80b-i
Amrodi Kosar 0.00g 1.40e- 0.286mn 0.054 23.20nm 76.80ab 1.7fg 39.60g-
Ardebil 5 0.00g 1.02f- 0.39i-1 0.078J-0 31.20h-1 68.80c-g 8.0fg 110.40b-1
Ardebil 4 0.00g 1.34bc 0.555abc 0.117a 43.80a-d 56.20k-n 7.2fg 118.00b-i
Ardebil 2 0.00g 1.28bcd 0.542a-d 0.096d-h 44.60abc 55.40lmn 10.3fg 67.20e-
Ardebil 7 0.00g 1.12¢+j 0.490c- 0.091f- 39.90c- 60.10h-1 4.9fg 31.20h-j
LAl 0.00g 1.17c-g 0.394h- 0.087f- 30.70h- 69.30c-g 7.6fg 84.00e-
LA3 0.00g 1.15c¢-I 0.372jkl 0.068no 30.46h-1 69.54c-g 9.5fg 94.00c-|

Means in each column with similar letters are not significantly different at 5% and 1% probability levels according to Dancan’s multiple range test.
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Table 5. Phonological stages of quince tree according BBCH scale

d> 0 US

Stage code  Stage name A e gl
A Dormant winter bud Wlne &l g2

B Bud swollen e es
C1 First leaves visible &y sl 035 4l
c2 First leaves open & sl o 3L
D1 Flower buds visible K sl b
D2 Sepals open eSS ol L
E1 Petals visible LS ous
E2 Petals swollen S ks o5

F Flower open I ous 5L

G Petal fall LSl 0okl

H Fruit set Sekio gn

I Immature fruit B o

J Fruit growth 0 g0 Ay

K Fruit maturity 050 Ober)

L Leaf fall & ol

a5 00 IS S5 s Do 5 (a5l doys o (Sear il o —F st
Table 6. Correlation coefficients between chilling damage and physiological
characteristics of the blooms in quince genotypes

39 Ao ys &l Jsb 5O St 05y ol doys osle dusys
o)._.ﬁ k.;b)l"f" 43‘}3- 45\}? o)._.ﬁ ¢<.J.>
Fruit Chilling Bud length  Bud fresh Buddry  Juice  Dry matter
Characteristics weight percentage weight weight percentage percentage
percentage Chilling  0.173"
Bud length 0.025™ -0.221™
Bud fresh weight 0.069™ 0.012™ 0.437"
Bud dry weight 0.132™ 0.136™ 0.280" 0.843"
percentage Juice 0.049™-0.02™  0.456~  0.990” 0.759"
percentage Dry matter -0.049™ 0.020™ -0.456" -0.990" -0.759" -1.00”
Yield -0315" 0.149"  0.114™ 0.186 0.262” 0.157° -0.157"
TN 51D ezl o 53 s gme 5 ol Sme b o S ***ns

ns, * and **: Not significant, significant at the 5% and 1% probability levels, respectively.
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Table 7. Comparison of blooming period in quince genotypes
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