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Characteristics of Light Intensity in Summer in the Gaps
in the Mixed Spruce-Fir Forest in Changbai Mountain
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Abstract: Three gaps of different sizes in the spruce — fired forests in Changbai Mountains were studied,
based on continual observation on micro-climate factors, the characterstics of light intensity in different gaps
were analyzed. The results indicated that there was time and spatial difference in the light intensity in the gap
center, south-north and east-west directions. Meanwhile, the changes in the light intensity was larger in the S—
N than those in the E-W. The light intensity, humility, temperature, soil temperature all exhibited single peak
changing tendency in the center of the gaps; the maximum light intensity occurred at different time and in dif-
ferent locations in the gaps. The highest light intensity was near the center for gapl, and the appearing time

was 11: 00 —13:00; but the highest light intensity was on the northeast sites near the center and on the north
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sites near the center respectively for gap2 and gap3, and their appearing time was 13: 00 —15: 00 and 11: 00 -
13: 00 respectively. The light intensity changed in the daytime. It changed insignificantly in the morning and
afternoon, but significantly around noon( P <0.05) .
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Fig.2 Daily variations light and temperature-humility in center of different gaps
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Fig.3  Variation of light intensity along south-north in different gaps
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Fig.4 Variation of light intensity along with east — west in different gaps

JEAR/N, JUF-HGE AN o Gapl SEIRSR BETEZR VY J7 1] b AR R A HE BRAEARBRE h e, B I] O 112 00
~13: 00, H o7 Al AR B2 B EC) AR H B AR SR LR R , B (L7 11: 00 — 13: 00, F/Ff[a] B,
R B AR AL A R, 45 BESUEUEA 255 K Gap2 6 BB 5 B 78 A< PG 7 1) (%) i oo (it o B T 06 % ) B
B B RARGAL , d AT A i AR R, b A I TR) B, B AR R BAE e 67 e AR AL I ]
£ 07:00 —=09:00,11: 00 —13: 00, Fr KB H BUAE H de vy BT, 13: 00 - 15: 00, F KA H PRAE A 57 B
R, H Gap2 JEHRSRIETE WA AL AUfEEL/N, JLF- R AR Gap3 /Y6 IR 95 B R A a3 5 Gapl AHIE,
SR ORAF H IR b S BB, ) U E] Be 42 5 11: 00 — 13: 00, L' IR 5 J32 A KU (E W] 2 LU L& AR B 4
(BN BR e R 2 A0 RV DT ) E 2 AN R o SRR T BB , S ARKR TE AR/ N Ji] B AR AR e
JEERS T ORFHARSS 2 AR UL IR AL T [R)— 7K AR A IR BEA K

4 ER5ITE

MRBRAE R 285 A B/ NS R AR AR S R S48 DK W4 Rp 0 20K 5y ) 2 — , Horp, G R
R ARG 5 T OPRBE P PR S B A B R B S R R AR KO SRR TR RIS AR TR R
ZINPRIR P ' EGER BE 11 22 I X6 R RS Jm A3 A BB )5 0], R PR G B 3 7K ST 0 A A Ry X B BT 4
KIS (R4 ey o3 At B 2R 520 o

AHIFSEF T, PR B b g (57 B ) O BE SR B IR R B Y S [E) AR Ak S T AN R R A B g AR AR A
Gapl J't; B i i e e EUFIIE B 48 E500 B A IRAE 11: 00 — 13: 00, T 28 A i 82 A1 - B 0 2 1) e o L o B
£ 13: 00 —15: 00, Gap2 %25 B8 a5 ZAHMRL, Gap3 B ' RE SR 2 1Y) fc vy (B RN J3E 418 B0 S (IR 1B 29
STE 09: 00 — 11:00 A1 11:00 — 13: 00, 25 4 et 2 RN - 498 385 B e e {ELHH B 11: 00 - 13: 00

KX =B AZE TR TR ASHRAN [R] /IR B Ay ' B i B 18 7K 125 [B) o3 A 22 5 3, — Ak KPR AR
S I A AR B TR AR 38 RT3 R L (HAEARBR AN R B, VG R A T AN [R] o MAOPRIGR P ' BEGE B2 11 ) (B) A2 Ak
AT LVE AR IR VY 7 ) B X R T g R AR AL R A R b 1) R AR AR T BE R AR P 5 1, AR
DA ' B 38 11 i o {1 — P AS 2t B PR BT v i 7 B8 7T 2 B A v e ) B A e — A, 27 5 o T T LU



424 B AE: A I 2 A2 B RR SS AR B 2200 SRR IE I 5T - 317 -

H L Gapl Dl AR5 B2 18 d5e i (L HH BAE PP S5 B BT AIT , Gap2 HH BRAE Fp S B A AR AU BT AT, Gap3 Y BLAE 3
AR AT L 335 3K —F WA BRI B A AR , T 25 v AL B R TR S bk 5 A R B
UAEMBEAFRINE, ZR AN BIARBRZ g/ AR, B2 R 1, A2 AR P 3 R, OG5t B2 %
SRR RE WA T ORARE  (ED GRS o T AR o T 2R AT R AR RIS L 3 S ARBR A A 50
G SN RBKF 25 8] 00 A AR LU BTSSR X T BRI 2 3R 00 3 12 () 3 A1 LA K 2456 R IA
RV PP ol I = L

5% 3k

[1]Watt A S. Pattern and progress in the plant community [J]. Journal of Ecology,1947,35:1 7.

[2]Plant W J. Strong D R. Special feature — gaps in canopy ecology [J]. Ecolog,1989,70( 3) : 535.

[3]Cornnel J H. Diversity in tropical rain forest and coral reefs [J]. Science,1978,199: 1302 - 1310.

[4 ] Denslow J S. Tropical rain forest gaps and tree species diversity [J]. Arm Rev Ecol Syst,1987,18:431 —451.

(S1PE5. AR T S HMME IRl (], A2 24 ,1996,15( 3) : 43 - 49.

[6]Evans G C. Ecological studies on the rain forest of Southern Nigerial: The atmospheric environmental conditions [J]. Journal of

Ecology,1939,27(4) : 36 — 182.

[7JHill R D. Mieroclimatic observations at Bukit Timah forest reserve [J]. Singapore. Malayan Forester,1966,29( 7) : 78 — 86.

[8 ] Fetcher N, Oberbauer S F, Strain B R. Vegetation effects on microclimate in lowland tropical forest in Costa Rica [J]. Inter—
national Journal of Bio — meteorology . 1985,29(5) : 145 - 155.

[9 ] Pinker R. The microclimate of a dry tropical forest [1]. Agricultural Meteorology,1980,22( 7) : 249 —265.

[10] Raieh J W. Seasonal and spatial variation in the light environment in a tropical dipterocarp forest and gaps [J]. Bio —
tropiea, 1987,21( 3) : 299 - 302.

[11] Yirdaw E, Luukkanen O. Photosynthetically active radiation transmittance of forest plantation canopies in the Ethiopian
highlands [J]. Forest Ecology and Management,2004,18( 8) : 17 —24.

[12] Wright E F, Coates K D, Bartemucci P. Regeneration from seed of six tree species in the interior cedar — hemlock forest of
British Columbia as affected by substrate and canopy gap position [J]. Candian Journal of Forest Research,1998,28( 2) :
1352 - 1364.

[13 ] Bartsch N. Element release in beech( Fagus sylvatica L.) forest gaps [J]. Water Air and Soil Pollution,2000,12(2) :3 —16.

4]k —F, X0 E ik, BA 2, 55 . V9 XU AT YR AR MO B T 32 IR0 A RRAE R R0 26 20 A7 [0 ). AR A % U 5 200 8
1999,8(2) : 7 - 12.

(15 ]k —F, By A g, ) T il 45 3 A2 1L A 3 2 ] i Mob 7 /0N A0 25 i) 43 A RS AE [T ] JE sl R 242 41, 2001, 23
(4):80-283.

[16 ] Chazdon R L, Pearcy R W. The importance of sunflecks for forest understory plants [J]. Bioscience, 1991 ,4( 1) : 760 —766.

(17 ]yt [, XU , 7 [R50 g SRRt o ¢ B o R BS NS ABA0 25 AT LT A A 2541, 1999 ,23: 123 — 129.

(18 AR ARBOR RN, 4. — 7 D00 b 77 1o R0 3 R v S A A R B T 12 [0 ). AR 252 445, 2007, 26 ( 3) = 455 -
460.

[19 ] McCarthy J. Gap dynamics of forest trees: A review with particular attention to boreal forests [J]. Environmental Review,
2001,9:1 -59.

(20 ] Bl RHOR: , IF1 TR TR LU IXUR AR ROAS [R) R/ NP BTG BRAHAE He e [T R T AR 252741 ,2008,19( 2) : 2555 —2560.



