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Table 1. Location of studied forest habitats in three proviances of Guilan, Mazandaran and Golestan.

K oo sl 2 A oKy, ol
Forest type Altitude Habitat forest proviance
| Ll S
o 37°38'-37° 48’ o §
beech Asalem Guilan
] G Ss, s
R 36°27' - 36° 40/ il
Mixed beech Noshahr Keiroodkenar
o 36°27' - 36° 40’ ) o oo
Mixed beech Klardasht (Longaplan) Mazandaran
= o 36°35" - 36° 39/ >
Mixed beech Klardasht
s T Al (\_,Q ) S TS
o 36°43' - 36° 48’ 2 ) ead i )
Mixed beech Shastkalate (District one) okls
weal il 5 Al 36°44" - 36° 49" (53 G ) WS K Golestan
Pure and Mixed beech Shastkalate (District Two)
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1- Extended gap
2- Canopy gap
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Figure 1. Profile of crown canopy gap in natural stand of beech.
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Table 2. Characteristics of canopy gaps in the study area.

Z

oSS Ol 3ke S

Golestan Mazandaran Guilan

axdlas 3 g0 adlaie
Study area

79-16 75-10 35-10

()b&a)fﬂ)ﬁé)}wd]dw&;-u
Area (ha)

7966-17650 69750-8300 22750-4000

Gap area (m”"2)

5 9-8.3 6-4.5

(MJJ)L}K'Q-JSCEMA{LA&Z})CEMW

The ratio of gap lavel to the total forest level (percent)

6-4 53 4

()LT.{GB)J J‘-L'J) Lhw}) J‘}‘,ﬁ

Frequency of gaps (number per hectare)

148 178 193

623 2246 2276

48 40 89

(C:Jajzn) el gy o301
Gap size
oSl
Average
Sl
Maximum
Jsla

Minimum

8-5 7-3 6-4

L9y a_U)'LA )1}&.’2}' LSL“L;}J
Features of deadwoods of gap creator
)LT.{G BL J‘}‘/J

Frequency per ha

63-51 54-47 55-42
115 157 135

21 17 el 5 g e

(o sla) ey olijlu haaslis o
Diameter of deadwoods of gap creator (cm)
oSk
Average
Sl

Maximum

JE!J}

Minimum

32.6 34 25.6

67.4 66 74.4

(A y3) wdigy odila laaslos Jlgl
Frequency of deadwoods of gap creator (percent)
b Slaasns
Standing deadwood
oalisl lsaSis

Fallen Deadwood
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Figure 2. Frequency distribution of canopy gaps in different sizes of study areas.
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Figure 3. Frequency of trees gap maker in each gap for study area (%).
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Table 3. Number of trees of different forest species in canopy gaps of study area (%).

oS Ol 3ke RYRY <58
Golestan Mazandaran Guilan Species
|
52 58.6 60.4 i
beech
26.6 21 23 e
hornbeem
Ll
16 12.7 11.8 o
Ironwood
ol
2.7 4.5 3.5 i
maple
eSS Ll
2.7 32 2.1 5
others
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Table 4. Average number per hectare of various species regenerations in canopy gaps in Golestan province.

L sladl slaws sladly slaws
AL slade sl Y/0 31 5o ki WS
BN Ji Sl BV Fo sl VO G Y/0 Lo )3 S sl ] e ol “Uf
Percent nIr(:li}:r Percent Number Qf seedlings  Percent Number of Percent Number of Species
with a diameter of seedlings with a seedlings
2.5t07.5 cm diameter of less shorter than
than 2.5 cm 130 cm
S
21.70 6394 34.23 167 20.70 731 21.60 5145
beech
11.55 34.04 19.67 96 7.10 249 12.02 3059 =
hornbeem
Lol
18.05 5316 17.82 87 27.20 961 16.78 4268 o
Ironwood
<k
32.57 9595 13.32 65 20 709 34.68 8821 ;
maple
faaS Ll
16.13 4745 14.96 73 25 883 14.90 37.89
Others
100 29454 100 488 100 3533 100 25433 &
Total

.L;J;.aj;}éwul.\.gg)bﬂigl&w}:w

AT 50 00 0) Oyl Sl la Ko 2dpzb slaaidy; s s a8 Sl bdos S 3 3l 5:Kke —0 g

Table 5. Average number per hectare of various species regenerations in canopy gaps in Mazandaran province.

5 L sla g sl L sladly slaws sladly slaes
/o Y0 Y/0 Sl S b VS el
BW-Rt ‘-}s S BW-Rt . Lo s Sl BW-Rt Sl
) ) . ) e o ) e o .
Total Fo Sl e s &8
Percent pumber  Pereent Number of seedlings percent Number of percent Number of
ith a diameter ‘% seedlings with a seedlings
W 5 Sat 2; Se fno diameter of less shorter than
~todoc than 2.5 cm 1.30 cm
|
3542 11402 37.47 733 30.84 1435 36.10 9234 o
beech
8.30 2674 3.88 76 5.37 250 9.2 2348 Gl
hornbeem
st
1490 4800 5 98 16 745 15.47 3957 S
maple
34.31 11045 40.4 790 36.2 1684 335 8570 e
7 262 1324 259 11.56 538 5.7 1465 faa Sl
100 34080 100 1270 100 4133 100 25574 &
Total
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Table 6. Average number per hectare of various species regenerations in canopy gaps in Guilan province.

L sladly slaws

L sladly slaws

sladly slaes
" B Y/0 Ly b X6 3l oS W )
Aoy £ Loy e sla V7o Loy e sile Loy sl a;)f
Paal®ad .
percent nIr(:li}:r Percent Number of Percent Number of Percent Number of Species
seedlings with a seedlings with a seedlines shorter
diameter of 2.5 diameter of less than %30 em
to 7.5 cm than 2.5 cm
|
37.88 13325 42 865 29.63 1184 38.72 11276 o
beech
8.87 3121 4.17 86 9.26 370 9.15 2665 =
hornbeem
s s
17.12 6022 5.73 118 14.10 564 18.34 5340 e
maple
b
29.54 10389 31.30 644 34.7 1387 28.7 8357 :
maple
g S L
9.40 3311 16.76 345 12.26 490 8.50 2476 “F
others
100 36168 100 2058 100 3995 100 30115 &
Total
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Abstract

Background and Objectives: Canopy gaps are one of the most important characteristics of
structure of forest ecosystems, and play an important role in changing the composition,
diversity, regeneration and structure of forest stands. The aim of this study was to analyze the
characteristics of canopy gaps in the mixed broadleaf forests in the Hyrcanian region.

Materials and Methods: We considered pure and mixed stands of beech in three provinces of
Gilan, Mazandaran and Golestan in which the most of the researches on canopy gaps were
conducted during recent years. Then some characteristics such as the gap area, gap number per
ha, the ratio of total areas of gaps to the total forest area, number of gap maker deadwoods and
regeneration within them were evaluated.

Results: The results showed that there is a significant difference among different stands in the
three regions in terms of structural features. Most abundant regenerations within the gaps in all
three regions belonged to the height class of less than 1.30 m. The highest value observed in
Gilan region (30115 N/ha). Gap area reduced from west to east, but gap number per ha and the
ratio of total areas of gaps to the total forest area increased eastwards from Gilan to Golestan.

Conclusion: The results showed that the characteristics of the canopy gaps in each region is
different than the other rigions based on forest type, physiographic features, soil and climate.

This fact should be considered in tree marking and silvicultural operations.
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