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Figure 2. Ombrothermic diagram of Dasht-e-
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Figure 3. Ombrothermic diagram of Mamasani
area

D8 )5 8 w05k 050 JLSG slaiegs o g,
Cdled 5l asY slasylo pailool, waw ol b o
Ve B0) S o 3k ) b ol Sl
S et JolS ey e(asl ons 5L S oo o
B) 235 gl il onls LS ws e ar)
Ay Slidlos , 3 loj d(ail oo 5L b 5 sy
doy V) ol (ass u>_4a¢|)'~| 03,5 b 5 ss 0
3o 00 )T plssl il 00, S i, Lals o
50 dLaosls e g &)5.‘5,‘3 Sleds! 6)5](':"-'.’
OYYVAYAY) Jls g oy e b culys
SAS s,Lal Jl53le 5 51 solawl b alol> el
ol a8’ (5 5ba w285 )13 bl Julow g a5
S b Sall (Sojelsid slaciils  alS
olodia wl VO 59, im0 )8 bos Jlo 3l 5,
A Loy, iy g ot a5 L a5 o 4l lye
Jle 2 b 5o asaus 5 awbre o o s

&b Cales 59 9 Ganated subis,glaes ledlll
SS dn (Ssded oy o 5o oLk g £90
S ool jo a8 b s 5 e Jl
Slooasyy jogb atols alflas jebay # )b (sl 2]
Ot (Ko (eizped A (et (Sojglyid
Ol LS 58 0008 055 gy by, 4o Dl
5955k e e 5 51050 (el LML
5 aslale slos (Sl 5 25T o Bl 5 aslale
Sledlbl (1Sile Culed 10 9 6 9laex Jlo o sl
O Jsoz) ws )5 Lasie oad S5 conlil slaadlse

OYAY (g 5 S130)

70 4 r 140

60 - - 120

50 - - 100
g £
E 40 - - 80 g
: :
g 30 - F60 G
s 5

20 - F40 &

10 - 20

0 - 0

jan feb mar aprmay jun jul aug sep oct nov dec
Month

39smielS ddlate o jig pual - JSid
Figure 1. Ombrothermic diagram of Kamfiruz
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Table 1. Meteorological data three sites studied annual long

Station of Kamfiruz 1800 ASL.

Year Mounths Oc. No. De. Jan. Fe. Ma. Ap. Ma. Jun. Jul. Au Se.

Maximum 28 2227 1662 1273 1176 1519 2046 268 3375 373 365 35
temperature
Mean 1825 13 786 516 458 792 125 182 2385 2715 274 24
1991- temperature
2001
Minimum oo 5o 54 4 26 07 453 932 1386 1687 1735 129
temperature
Mean 77 31 100 104 130 110 72 26 2 0 0o 0
Rainfall

Station of Dasht-e-Arjan 2100 ASL.

Year Mounths Oc. No. De. Jann.. Fe. Ma. Ap. Ma. Jun. Jul. Au.  Se.

Maximum o) 5 465 135 109 89 106 168 237 287 32.9 3335 294
temperature
Mean 166 11 7 5 4 56 105 16 214 25 25 22
1993-  temperature ’ ’ ’ ’
2002
Minimum 9 4 034 -1 -09 07 436 86 138 167 175 135
temperature
Mean 11 577 % 1752 180 1725 128 288 0 795 55 1
Rainfall 6

Station of Mamasani 2300 ASL.

Year Mounths Oc. No. De. Jan. Fe. Ma. Ap. Ma. Jun. Jul. Au Se.

Maximum =0 00 00 105 1676 164 20 253 335 406 43 4346 4076
temperature

1992- Mean 2613 186 128 109 1066 137 17.8 245 299 329 338 306
temperature

2002
Minimum 5 o105 64 51 49 72 103 154 192 228 24 204
temperature
Mean
: 545 46 138 1549 1123 97 76 138 0 0 53
Rainfall
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Table 2. Phenological events in the sites studied
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Timing of phenological events in the regions studied

Phenolr)z:fj;é ;:I::rjomena @300 WD M (1800 M). azehels @100 M Oj.)‘ =
Mamasani Kamfiruz Dashtearjan
Leaf bud 3-9March 13-19March 26March -1 April
Complete the leaf 2-8April 20-26April 20-26April
Flowering time 3-9March 20-26 March 2-8April
Pollination 12-18March 2-8April 9-15 April
Fruit appearance 20-26 March 20-26 April 20-26 April
Fruit ripening 12-18 Novamber 29 October-4 Novamber 29 October-4 Novamber
Fall 12 December 22-260ctober 12-18 Novamber
Seed falling 12-19 December 28 Novamber -4 December 3-9 December
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Table 3. Analysis of variance phenological events Quercus brantii in the sites studied

So5elstd oy, Ol i golie olil 4z Slaye eSilee
Phenological phenomena Source of variation Degrees of freedom Mean square
Area 2 9520.14%*
Y 4 0.70
Leaf bud ear
AreaxYear 8 0.47
Error 80 4.83
Area 2 3901.54%*
Year 4 0.11
Complete the leaf
AreaxYear 8 0.13
Error 80 1.756
Area 2 11559.14%**
. Year 4 0.10
Flowering
AreaxYear 8 0.10
Error 80 2.08
Area 2 1288.62%*
. Year 4 0.01
Full Flowering
AreaxYear 8 0.01
Error 80 2.10
Area 2 3456.00%*
. Year 4 0.08
End of Flowering
AreaxYear 8 0.11
Error 80 2.66
Area 2 1288.62%*
Pollinati Year 4 0.01
ornation AreaxYear 8 0.01
Error 80 2.10
Area 2 5849.65%*
Fruit Ripeni Year 4 0.14
ruit Ripening AreaxYear 8 0.15
Error 80 1.96
Area 2 27783.62%*
Fall Year 4 0.08
a AreaxYear 8 0.08
Error 80 1.55
Area 2 25760.76%**
Y 4 .
Full Fall cat 0.08
AreaxYear 8 0.07
Error 80 0.08
Area 2 79256.92%*
. Year 4 0.07
Fruit Loss
AreaxYear 8 0.07
Error 80 0.94
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Table 4. Phenological events Quercus brantii in the sites studied

Jb slaole
RE N ISEPNWY dilate Months of the year
58 Sl S S sl med e Ol 3T e e il
Phenologlcal Region Ap. May. Jun. Jul. Aug. Sep. Oc.  No. De. Jan. Fe. Ma.
phenomena
Mamasani |
Leaf bud Kamfiruz |
Dashtearjan |
Mamasani |
Complete the Kamfiruz
leaf )
Dashtearjan
Mamasani | |
Early Kamfiruz |
Flowering )
Dashtearjan | |
Mamasani |
Fuu. Kamfiruz |
Flowering )
Dashtearjan
Mamasani | |
End O.f Kamfiruz |
Flowering
Dashtearjan
Mamasani
Pollination Kamfiruz |
Dashtearjan
The Mamasani |
Emerger}ce of Kamfiruz
Fruit
Dashtearjan
Mamasani |
Fruit Ripening Kamfiruz
Dashtearjan
Mamasani | |
Early Fall Kamfiruz | |
Dashtearjan | |
Mamasani | |
Full Fall Kamfiruz | |
Dashtearjan | |
Mamasani |
Fruit Loss Kamfiruz
Dashtearjan
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Table 4: The correlation coefficient traits and climatic factors in the sites studied

Jots 42,5 bawgho
. oo 5k . o . Oy . Al 4250 Jla> .
o O Fodgl GUadles S ogme yeebs oy o940 L3 @yl Sk
Sy 0gs0 ©,ly> a4z @)l
Sy PHINA
Leaf  Complet  Earl The Fruit Fruit Maxi Mini M
Attribute ca omp'el any Pollination Emergenc L Fall ruits aximum imum can Rainfall
bud etheleaf  Flowering e of Fruit Ripening Loss temperature  temperature  temperature
Leaf bud 1.00
Complete -
the leaf 0.74 1.00
Early 097" 081" 1.00
Flowering
Pollination 0.14™ -0.46™ 0.05™ 1.00
The
Emergence 0.14™ -0.44™ 0.05™ 097 1.00
of Fruit
Fruit - - o - -
ol 0.78 0.96 0.84 -0.42 -0.41 1.00
Ripening
Fall 093" 0917 0.96" 0.15™ -0.15™ 093" 1.00
Fruit Loss 0.78" 098" 0.85” 0.44” 0427 098~ 0.94” 1.00
Maximum 031" 0.05 0.28" 031" 0.32" 0.07™ 0.20" 0.07™ 1.00
lemperalure
Minimum 048" 087" 057" 0.66™ 0.65" 085" 0717 087" 0.18" 1.00
temperature
Mean 0.94™ -0.80” 0.96™ 0.01™ -0.003 ™ -0.83” 095" 0.84” 021" 0.60™ 1.00
temperature
Rainfall -0.87" -0917 0917 0.23" 022" -0.92” -0.96" -0.94" 0.16™ 0.77" 0.92" 1.00
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Abstract

Phenology studies can be appliedin sustainable management, protection, rehabilitation,
development, and utilization of forest resources. In this study, the phenology of Persian oak
was investigated in three forested areas of Mamasani, Dasht-e-Arjan and Kamfirouz with 2300
m,2100 m, 1800 m altitude, respectively in south —west and north of Fars province, Iran. In each
area, ninetrees were visited repeatedlyat different times in different seasons during 5 years
(1998-2002) and the observed characteristics were recorded. The results showed the stages of
growth were completely different at the threementioned areas. The shoots sprouted up in the
second week of March to the first week of April. The full leaf formation happened in the second
week of April to the fourth week of April. The early flowers appeared in the second week of
March to the fourth week April. Pollination occurred in the third week of March to the third
week in April. The leaves began to fall in the fourth week of October to the fourth week of
December. So characteristics of phenology in Persian oak were affected by climate and
environmental factors.
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