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RADAIATION CHARACTERISTICS OF A Larix
principis-rupprechtii PLANTATION DURING
THE COURSE OF LEAF GROWTH
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Abstract The leaf growth course of a Larir principis-rupprechtiz plantation located in
North China is from the last ten-day period of April to the first ten-day period of June.

Based on the data of actual measurement of six-day typical sunny days in the period of
leaf growth .the dynamic processes of light attenuation and light absorption in the different
layers of forest canopy were determined and analyzed.

In sunny days.the observed daily mean values of PAR transmitted through the canopy
range from 30. 53% to 3. 25%; in transmittance .from 6. 48%; to 4. 12% in reflectance .from
65. 33% to 92. 93% in absorptance and from 0. 2787 to 0. 4640 in extinction coefficient.
During the deciduous period .approximate 65% of PAR energy of incidence is absorbed by
the branches and boles of stand.

The dynamic status of light distribution in the forest canopy 1s not only related closely
to the increase of leaf quantity . but also affected remarkably by the unfolding extent of the
bunches of leaves. During the leaf growth,the radiation absorption equation of the canopy
can be formulated as follow

AQ, = 25.36170exp(0, 107155A,  r = 0. 9821
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in which, AQ,, is the towal daily absorption amount of PAR (molm *d ™) transmitted
through the canopy and SAJ is the surface area index of stand(m®/m?*).

The main absorption surface(i. e. acting surface) of the forest canopy and the contri-
bution of the canopy below the averagy stand contact height to solar radiation absorption
are closely related to the leaf quantity of stand. At the end of the leaf growth .most of inci-
dent light energy{over 78% ) is absorbed by the forest canopy above two thirds of the aver-
age stand height. Only 8% or less of the energy .however.is absorbed by the canopy below
the average stand contact height. The extinction coefficient is the lowest in the central

canopy but the highest in the lower canopy.
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PAR REHuHEg phgtosynthesis available radiation (observable light . LAJ ¥ 0Fm R g%
leaf area index of a stand .CLAS BFEHEFEXE cumulative leaf area index{from top downwards 1,547
WA E R B surface area index of a stand .CSA7 BEHBAHE I cumulative surface area index{from
top downwardsY.CRAI B#EH B H 88 cumulative quantity of absorption in a day, CB. HEME
PG i # dally mean cumulative absorptivity by canopy., @ T L A ST HE 4 & B flux of incidence over
canopy. B. T FEEHEEER flux of reflection by canopy, R, i 5§15 518 B flux of reflection by
groond, Q, B AKBEBEHNEHER flux of transmission through canopy, @ .. H L REtHEHGHLE
total quantity of incidence over canopy in a day.@Q, HH A GG H & & total quantity of incidence on
ground 1 a day. R, WERHESH S & total quantity of reflection by canopy in a day, R, ¥R 5158
41 B % & total quantity of reflection by ground in a day.AQ, WiE ¥ 4t AR H E & total quantity of ab-
sorption by canopy in a day, C WHEESHE wvansimuttance through canopy :C=Q,/Q, ¥ 100¥% . K W&
9 E B extinction coelficient by canopy: K =In(Qg/Q:1/5AI.C H FIE 5 % daily mean transmit-
tance .U =Qn/Q.. X 100%,K H T # ¥ FE ¥ daily mean extinction coeflicient . K = fn (@, /Q.) /SAI A,
W 5T reflectance by canopy: A =R./Q % 1N00% A, $Hi 5 & 3 reflectance by ground: A, =R,/Q,
~100% .4, ¥ H T 5 458 daily mean reflectance by canopy : A.= R./Q. <100% .4, WA FEHE
433 daily mean reflectance by ground:A,= R, /Q, » 100% ,AQ. W B §TEEM W38 & flux of absorpticn
by canopy, AR =Q.— R.—@Q,+ Rg.B. WEBEHWYE absorptivity by canopy: B.=AQ,/Q, » 100% B,
g B 1B 3R daily mean absorptivity by canopy: B, = AQL./Q.. ~ 100 %
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&1 HHIBECHAEFESEHSEADHTL
Table 1 Change of daily mean radiated characteristics of

a stand during the course of leal growth

HiA

Q. R Qe i Ry A
Date {mol m—<-d~
5H9H May ¢ 56. 20 3. 64 17.16 36.71 L3 2.54
5H1TH Mar 17 53. 77 3.50 15. 36 38,07 1.17 1. 63
5H23.268 May 25 £. 26 58. 39 o 52 3. 45 52, 40 0. 38 6. a7
6H13,17H June 13 & 17 59. 35 2-44 1. 93 55. B 0. 18 7-38
A # Ac fsl Be Az K
Date 19
5H9A May ¢ 6. 44 30. 53 5. 33 7. 67 0. 40
5H1?A  May 17 6. 2R 27.55 68. 27 7. 69 0. 2
5H25.26  May 25 & 26 5.00 5.41 80. 74 10.90 0. 44
6H12,17H June 13 & 17 4.12 3.25 az. 93 9.21 0. 44
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Figl. Changes of forest canopy exunction coefficient
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B B EER HER BA TE R R (0 R IR B T (AQ/ D AQO A 10B R [ BRI R
CAQ o T BRI R () AQL ) B {0 8 WK AR b T U2 T O B 5 4 4 11992565 A 9H 50. 4% 45

r=0,9821, s = 2. 0476
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BN ERRAEEAE S B A R B A AR RS R e WA A S H AR AR
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AQ., = 5. 35170exp(0. 10715 » SAI r = 0.09821, s = 2. 0476
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