25 %5 9 i H = = H Vol. 25,No. 9
2005 4¢ 9 A ACTA ECOLOGICA SINICA Sep. ,2005

OhHERHTRERRFERESHKERFHXER

1,2 Bl v 1 > 1 S hl €3
g LI R RV, R, Bge, 9O, &
(1. PEAEEEFEYE. M 510650;2. PEBEEHFIRER, KX  100039;
3.CSIRO Pla.nt Industry ,Darwin Laboratory,PMB44, Winnellie ,Darwin NT 0822, Australia)

4 E .35 F Granier 4 3 SGRIR 4 2 X 467 2 BB 40 T2 380 M B0 0K S SR B A 8 o 4B (Acacia mangium) B T WL 8 JE AT K
BESE RN, EARFERTNSSEE. S SHEMNEE . R LSRR AR S RT RSN . B
HERD EHEAPNEESNREERERMEE XA DHHRN TRASERXESUHERRBERARXF D SHBM
FRB.AAAAFUHEBHRATELAEELR BEFUHEZANEBEMXRXR: T HHBRTRAEX DA EME
534 ABEMEAKRSES REKEEFE—E W, X B S, MEEREERERERD, TERAT
BERRTHEABRAEABELS BB KBRTHRANEAATEEBKE  BRMELSSKRE . ZHEMNEE L
SERES BB AERESRERERFHELAEEMEXR RAXBRERF V- A4 AREH > BEH>KESE
FTERSESHEMNBESSRE. ;

%817 . Granier MY BRI D AW TR WH# R RET

STEHRS :1000-0933(2005)09-2145-07 FRESFS:Q948.11,S718 X WIRIAM: A

Effects of environmental factors on sap flow in Acacia mangium

MA Ling!?, ZHAO Ping!*, RAO Xing-Quan', CAI Xi-An!, ZENG Xiao-Ping!, LU Ping® (1. South China
Botanical Garden of Chinese Academy of Sciences, Guangzhou 510650, China; 2. Graduated School of Chinese Academy of Sciences, Beijing
100039, China; 3. CSIRO Plant Industry, PMB44, Darwin NT 0822, Australia). Acta Ecologica Sinica,2005,25(9):2145~2151.
Abstract : Acacia mangium is one of the pioneer tree species of re-vegetation in degraded hilly lands in South China. Whole-tree
sap flow in an A. mangium forest was measured continuously on 14 trees using Granier’s thermal dissipation probe method
over a period of four months. Environmental factors including air temperature, air relative humidity, soil relative humidity,
photosynthetically active radiation (PAR) and glogal radiation were measured simultdneously with sap flow. Sapwood depth
was highly correlated with tree diameter at breast height. Maximum values of sap flux density of each trees had marked linear
correlations with sapwood area. Within one tree there were marked differences in sap flux density at four orientations on the
trunk and sap flux density on one side was found to be highly correlated with the others. Even when the sap flux density in any
one orientations for five trees was combined, there were still good correlations between the four orientations. Time lag
between sap flow and PAR as well as vapor pressure deficit (VPD) in both a wet month (September)and a dry month
(December) are discussed. PAR exhibited diurnal peak values earlier than sap flow by 40~50min (Sep. ) to 100~150 (Dec. )
but VPD lagged behind sap flow by 10~60 (Dec.) to 90~110min (Sep.). Differences in time lags among individuals were not

obvious in the wet month but significant in the dry month. Mean values and maximum values of sap flow as well as the total
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sap flow in the wet month (Sep.) were significantly higher than in the dry month (Dec. ). There were marked correlations
between sap flow and ambient environmental factors (air temperature, air-relative humidity, PAR, radiation and VPD), the
sequence of correlated degree was: PAR>radiation>>VPD>>air relative humidity>>air temperature.

Key words : Granier’s thermal dissipatsion probe method; Acacia mangium; sap flow; time lag; environmental factors

HFRABRERA. ERRUEERNNABEALE - SERE. 25X AELE - HERR—MRRALSFOME N,
WE X R AHE T M BB R T ORAR R, B b 0 0 ol o B B0 S A O 0 M AR R B O o
Bk R B BT SE TR AR 1 R B B i 2R, B A AR R RO K 4 24 95 % T 1 M MR B R BIR SR (UR A B4
BAEM AR, BB R4 5 R Granier F 1985 4EF1 1987 4E 0 TR A R i+ #0510, 5 4Bk v A LU 8¢ , 2L K 10 B 4 15
BB NEHRAKE L PHE, DREMEN L AR PENWRREE — SNE AR, hTSEEHNNR R
FA RSN FHOE W B AR AR, LS 00 B 7 W0 /0 B 0 B I, BRI 4R R R L B 23 P R R 4
ERATFARBEMORED, HRE D AEARNBRARA LT RRBER YL EEEETR,

o 5 A1 A mangium R 1979 4F N BUAFITE 313 09 75 AR B, B AR 6 R, % BRI AR ML BIK ST A SR R . XE T35 o540
BB B A R ABFFEE ) B b T AR K BRI T o AT AR R AR K A R PR AE B A BT R 4 B ok AR . A SCHIA
Granier B BEH X —SEHE WISE T BT SUAL T4 KBEBHIM0 S o5 M B TR — B4 1E e K 5B F i SR
B AT RIBRIRED S SARRHEE R A H IR BB KESE SRS W AR T4, MR T D 54 8 K1 S E , 548
AT TR T AL A WIR SRR , 15 7E B T A A B A 1R A AR AR 4 ) PR USRIy AR
1 HEmEE
11 RBHERESR

R T A B8 1L B 5 A RIS W (JL 4 22°40', R 2 112°54" ) , %0 JB S0 20 f 7 T 4445 B 1L 3, o 8 1o 4 4
HRELRAE R, SBREB LW, £FE XS, F T H B 797 8h, RS 21. 7 C, FFH T B2 000mm, B 47 R
B, EHENTES. EENRFHEERES~9 AH.£10~12 ABRFERLS, HRELHF R0, AR T8 -5
M, 316 AR, B3R 2 80m, J 4 Ty 5 AR B AR, B L5 M 3m X 3m, IS 18, A K TR, BF 12 HEHE 2 ABKRE .
1.2 TR E S E R R

F 2003 4F 8 R EUE KR B4 72 LA (M 0. 134~0. 375m) f9 14 B T 5 4 BAE 4 5 A Granier™ )y g il
WA RS ZER TR B T L 4 A LM AL (1. 3m B A AR BN HIEE LY 10~ 15cm, & F I 2em B 2mm B/
LR EE R 2mm HEEIHA L IHESRA BUGE 9 M A OB MR 60 1 T SR 6 BIREBIEA BT GLF 4 RER T RMH
3t 4 PR, — BRI BT SRR R A O MR T R EHED.

BT FA 4R 5t 2 B 95 AR 48 Granier ™ #5417 7 75 3 [ Duke university F1. | #R5T 58I # rh BHL 22 #5884 5 h 34 T 458
HENSBAMA ., B FE GRS SR 12 60 i [ 22 51 148 52 F 0 G VRBRIE =0. 12A) . FRER4H 181 89 18 22 iy 38
B B 3R E 4L (Delta-T data logger,Delta-T, UK) B 3t % (4 30s Ml 1 %, 48 10min T F I HEERIB . LRHEZ
BB HIR AR Granier RN BEE SR AR

X A’[‘m — A"\ 1. 231
F, =119 X 10'“[ Al — a7

AT
AF AT, AERBKRIEE AT BERE F AR BT E (HO0/(m? « s BB AIBREEME.
1.3 AMEHROHEE
BHERRTEBRRREBNAESR EXERRED  TRERMEAMER, AEEINE A EERREAM ER,
MUELHBEERENT ERAERKEHERNRE, V@ ET N ERGE AR ABEILER 24 BERRARTFHD HHE
(FAFEHFURNTERAERD, B KEN T e A EE, BBHKE (Cir. ) 5% N M E (DBH=Cir/), 7 bt U
WEBE RS BEERENHMER.
1.4 FEETFHIE
IR T IS f5 R3S S ML 2x B+ 3B (SRHDAZ &R B AW R B KB E (Temp. )£ 25 . HMP45A 855 SAHX
B (ARHMERES Li-Cor R EHHHES PARFEE B EH Rad VEBB BRI RBEERBXEED HAERMIFSH
90 0 05 S (AT EE 1 B B W 1% R 38 2 20 7E B AE 3 50m Ab BB B 25 93 5 5% — Delea-T $04 B BhREEAX
AR, FAE R 30s WK 1 K8 10min AT R E B, B & U RE N B E R R L.

/



9 O REDHEFRNTRARERRSHAERTFHXER 2147

REARFBE ST RENHRBN, RAKKRSESRVPDX—#i5, EAUTARIEKRELET R

e,(T)=éXexp(Tb_7|:C) - W
VPD = e(T) — e, = e,(T)(1 — h.) @

A, e, (HRETBETFTHBAKRSE abc IS, 2 HMME X 0. 611kPa.17.502,240.97°C,T HBF .e. J A H
SRBKESE b RHEXNRE D, KEKETE.

A 3CIE G H A 844 SPSS11. 0(SPSS, US) X #iE #7407 .

2 HBRSHH
2.1 BEHEBEAHEBEESBRMHEELR

Al1BERDSHEANBESHERABENRMEMERKXER.

SE 1 PHEEARORERTATFLHRABE ), BENMHTERLET RAESSE NO,0. 22,34 96%
EEL 2 HWENUREBREF BN RENART. Ak, TEINEMENERLSAHBEERNAXXRITED SHB KNS
HEE. EdEBMEEX T EAEEMAMERNT . '

y = 0.07243C/x + 0. 564 . 3
As = yC — 2nBy — ny* W
Reb,y RFHHEE B RFEWEEE.CREWE, As REDHEBR.

8 30
'g, 2.5 o> 06 -
S 20 < 04 | .
- . . -
E 1.5 A 4 i 02 | * * ¢
o y=0.07243x +0.0564 ¢
g 10 R =0.6956 F o T TR S T—
® o5 n=14 & 1o 1.9 o *20 *2.5 30
x » H w02 | M
E 0 | ] 1 - g
P~ 0 10 20 30 40 04 | o ¢
442 Diameter at brwast height (cm) S
-0.6
T M1 Predicted values
A1l SHEEEAHEESHEMHMAXKR
Fig. 1 The correlation between sap wood depth and diameter at 2 HEHAHE
breast height of A. mangium Fig. 2 Scatter plot of residuals of the correlation shoun in Fig. 1

1 %

2.2 WEEESAHEROXLER

PR 14 ARAEA AL 7 R R4F T 2003 48 9 8 21 F 00.00 % 0 A 30 H 22,00 1 1] 4 Vi 30 85 B0 A B 45 M R0 40 Y000 08 8 K
825 3000 T AR ST DU A0, 45 R LI 3. R EB  J ( 5 0 RLE AR 6 R 0 R MK RP=0.323, A% B E MR Y
0.034, /N F 0.05, %% 0.05 BEKF LWMREF R AESHHERLREHLLE,
2.3 TR Y R W A

P 5 AR U 4 ABZERATE LA 5% T B4
BRI T RETHEE20034 9 H 21 H0:00% 9
A 30 B 22:00 B W 85 B B8 , RIS 40 B4 5 BB H R — 7 fr
WL B B 4 36, AL O o B W A 1 R () K
B 7 B 00 W L 5 B 4 53 B4 20 B 2 B ()3 45 0 44 L 40
BB R R BLAR R T A5 8 0 VO X 0 W
MEEXRARE. CRHR. SRy BRT L RE, BHXHE o0l 002 o003 oo
HERBE KPRV BRA BT, EHA TR SR BE JHER Sapwood area (m?)
EEETUMNMEER LR 1, BEHE 5 TFEAFUER
HEESEHEROTERE. BFEBRH K 0.000, 5 H
FEHLRT>0. 967, F KK {8 1 B 2t LR H % 0. 000, Y5
FHBEREL, 4 5 BRI R — 7 G BB H A ST . 5 T B0 00 WOV 5 B D A 7E B A % R L R7>0. 886, F=0. 000, B4
B35 P 3K — RO 8 M A 7 AR T LU A B B L R R B R — R R B T A T LR . M A A TRT

—
o N
e o
T |
>

-3

=}

T
>

8
T

A A y=1854.1x+29.1
Aa R?=0.323
t=0034

WREER K
Max. value of Fy (gH,0/m?s)
S 3
T T

(=]

o

3 BAFEEBRXESAMERHEXKR

Fig. 3 Correlation between maximum value of Fand sapwood area



2148

&

X

aR

25 %

KRB B LA UBRFEERXXRAOREAARIKRFTEHMR, TUAERNEREFUBRRAERER.

2.4 TEREBBMLE

B MR E RO -
F,=F; X A, (5
KA F, HBHFo HBREE A A ER
®  FRJFALMIM M BE Representing the F, at east side; o FIFALMHH B Representing the F, at south side and )
v FJ5 5 W ¥ B Representing the F; at west side
—  F A 53675 A MR # BE i = 27 (B9 i 4% Is the cubic regression curve of East versus North
—— BIALS Ib T R N o B () = K 7 [l 4 4R Is the cubic regression curve of South versus North
~eo- FAFTALSI6 A MENE RS B 9 = X 75 [E] 8 i 4R Is the cubic regression curve of West versus North
30 " 120 110
0 110 100
100 |- 90
60 :g 80 |
50 70 F
70 60 |
40 60
50
50 |
30 40 40
720 30 |- 30
IC; ; 20 |
4 20 2
= 10 10 Z 10 ’> E
ON 0 1 L L 1 L 1 | 0 = 1 1 L 1 0 1 1 1 i L 1
?g 0 10 20 30 40 50 60 70 RO 90 0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
= 80 40 - 120
£l 110
¥ Or 3T 100
= 60 [ N b o
® " i 0
50 B 7 70
40 20 i 60
30 15 - £ 20
A 40
20 TR 30
. / 20
1 s 514 10 b2 :
[V~ st T I e S | v | 0'.1"___ 1 I I 1 1 | (R i = B N N S SRS M S |
0 10 20 30 40 50 60 70 8O 90 0 10 20 30 4 60 70 80 90 0 10 20 30 40 50 60 70 B0 90
At 3 5 %6 FE £, at north side (gH20/(m?5))
W4 BHUBREEMEXXR
Fig. 4 The correlations among the Fy at four orientations on trunk
%1 SHEBRSAFAAREEEXESH
Table 1 Relativitics among F. at four orientations of Acacia mangium
X Bk # BEMEME R? [EY=p g FHBEERE
Corresponding relation Sig. Regression equation Sig. F
No. 1 K+ it East—North 0. 000 0. 994 y=0.00082%—0. 054122+ 2. 1589x 0. 000
No. 1 g+t South«>North 0. 000 0. 995 y=0.0009x%—0. 0606x2+3. 13821 0. 000
No. 1 Fi«»Jt West—>North 0. 000 0. 991 y=0.000223—0. 00122+41. 2554x 0. 000
No. 2 Z+dt East<>North 0. 000 0. 970 y=—0.0002x%+0. 024x2+0. 5652x 0. 000
No. 2 g§«+dt South«>North 0. 000 0. 981 y=—0.0003x3+0. 0252x2+0. 3587« 0. 000
No. 2 i« 3jt West—North 0. 000 0. 993 y=—0.0001r3+0. 01152240. 4715z 0. 000
No. 3 K+t East<>North 0. 000 0.997 y=—0.0002x3+0. 0141x2+0. 6735z 0. 000
No. 3 B« dt South«>North 0. 000 0.997 y=—0.00004x*+0. 00424 0. 8615x 0. 000
No. 3 Fi+>Jt West—North 0. 000 0. 999 y=—0.00001.r%+0. 007322+ 1. 266x 0. 000
No. 4 K+ 3t East<North 0. 000 0.978 y==0.0002r340. 0171.r20. 4037 0. 000
No. 4 B+t South+>North 0. 000 0.979 y=—0.0002x%+0. 019.0240. 2956.r 0. 000
No. 4 Fi+>Jt West«>North 0. 000 0. 967 y=—0.0002x3+0. 023x2+0. 0098.r 0. 000
No. 5 @+>dt Southe>North 0. 000 0.984 vy=—0.0008x3+0. 0196x2+1.0172x 0. 000
Comb. Z <« Jk East«>North 0. 000 0.915 y=--0.0001x40. 0103r2+ 0. 8758x 0. 000
Comb. &<« it South«North 0. 000 0. 898 y=—0.0113x2+1.5017x 0. 000
Comb. FiJt West—North 0. 000 0. 886 y==—0.0002r3+0. 011922+0. 7665z 0. 000

* No. {8 # S representing tree number,Comb. 1{,#% & 3 /5 B ¥ B representing combinated data

X FRBE ALy (L 39% T R BREA .
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"F,= (Fgo+ Fay + Fa + Fa) X As/4 (6)
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’ F, = (— 0.0003 X Fz*+ 0.0109 X Fu? + 3.1494 X Fu) X A,/4 ®)
B 10 4RBER 2003 4E 9 21 H 00:00 F 9 A 30 H 22:00 # 2003 4F 12 A 21 H.00.00 & 12 A 30 H 22:00 i Wit P i
TP, B 2. b\ﬂﬂwﬁéﬂl?éEﬁ/ﬂiﬁ?ﬁﬁﬁ&kfﬁi&ﬁﬂ?%ﬁﬁ;&#*ﬁ!ﬁ.ﬁﬁiﬂiﬁﬂlﬁaﬁﬂﬁkfﬁﬁlk?
F&,EFBEHMAESLS N 0.005 # 0. 022,/ T 0. 05, RERKFHEMBXEABEYBERTTZ.
3% 1 K O 7E A b B RN, R AR K B X — 18R . B AR
W=FsXxXT ¢))
Rp,WREEBAKE . FHSRERRTHE, T RENE (). R2TR . HANEAABREZEEBRATTEEBE.
2.5 BT W5 PR E T 8] A0 i %2 FHRERRKLE (H0/5)
EARMTFRBEFEEFEAM M RE, DAET Table 2 Comperation of Fs between wet month and dry month

R T BERETE RO BT EE SR . 2R 10 BRER (55 2.4 &4 [F]) 2003 w8 9 A (1) September(wet) 12 B (-F) December(dry)
%9 A 21 H 0:00 % 9 A 30 H 22:00G8 %) 2003 4 12 A Tree THE BAME HMAR FI9H BAH AMKR

Mean  Max. Total  Mean - Mmax. Total
number

21 H 0:00 Z 12 B 30 H 22:00(F ) WM AN & B %584t values values transpi. values. values  transpi.”
&ﬂ(%ﬁﬂi?ﬁlﬁﬁy%ﬁﬁﬁﬁﬁ%ﬁﬁﬁ%’ﬂﬂ(ﬁéﬁﬂg No. 1 0.272 0.988 233.454 0.156 0.942 133.435
B No.2  0.293 1.051 251.227 0.167 0.797 142.841
SERESPIHTETEMU N, R ER KA KEBIZMN  No.3  0.527 1.866 451.141 0.271 1.454  232.043
W, EREEM A KNS EBEN G TR AT No4 0558 1.006 478.362 0.343 1.913 293. 892
No.7  0.085 0.272 73.163 0.037 0.199 31.883
18,9 A B ¥ 7E 40~50min #E M ,12 A ¥ 100~150min =~ No.8  0.200 0.551 171.066 0.106 0.492 ° 90.871
WEA ;*ﬁﬁ&?@&ﬁﬁ??ﬁmﬁﬁll&ﬁﬂ At 90~ No. 9 0.139 0.485 119.109 0.074 0.468 63.262
No.10  0.276 0.722 236.440 0.089 0.556  76.482
110min FEE 1,12 A W #7E 10~ 60min E A, WA H K No.12  0.145 0.494 124.512 0.065 0.496  55.998

ﬁﬁ?*ﬂﬂ(ﬁﬁﬂi?ﬂlﬁlmﬂﬂﬁﬁﬁ%ﬁaﬂ 9 B £ 150min, 7E No. 13 0.079 0.232 67.333 0.053 0.232 45.547

12 B & 160min, Musb. W THA S5 ER T H K HERS 3 ERELSEFRETELGRIEE S
T REZFRBD, :F§|}—!|J§;¥Zj(o Table 3 Analysis of partial correlations between sap flow and each
2.6 BRSFHETHRE . ambient environmental factors
HEMEEER S FERE TR, 4 H 2003 F 9 W Sap flow velocity
A 21 HO0:00%F 9 H 30 H 22:00 ## No. 1 ¥ A0 + A BHER fﬂii RELEY
RHEE A E R RN SRR KR E S s I bl Pertiel sarelacion Sig
ANFEEHETFEAMEKE, LE 5(LLTF R % BEE 00 . > '
H1 A 5(1:)31&1.,:1:13*5#&&&9'8 BUBAREE EET iiﬁﬁﬁm B ARH —0.5442 0000
AEARSBH R, BAXERRFETIZ EA. fﬁ{i’ffﬁ‘ﬁﬁ BB Temp. 0. 4413 0. 000
H—B BRI TS EFHEEF OB HEKL —_—— ——
B . EBIUEAEETFRAFEEELLR BRBE—FHE  Temp.and ARH PAR 08514 0. 000
FMEHRTHIAER PO ERABTREXIT . EHX3  BEBE 25554 Rad. 0. 8314 0,000
TR, WSS AARE E RE LA RS T ARK }
$OKEE S SRR RS - 50 —0.5042,0.4413, oA Al KRR 0.790  0.000

0.8514.0. 8314,0. 7900, 70.0;=0. 124, RAH XL R R M B EH K
23447 0. 000, 5B Wi 49 AL 5 & B R T 03510 9 B B AE 6 . & IR 55 B T 0 O A K ) AR BB MR AT R R R B I
FANTHEFEEFEARMOBKY RS EREH > SBHSKEETR>ZFSHENBESSKEE.

HERRERTHBRNS SRR, RAZSHREHTETEAM . AN AREHAEEFERA BT @K
ARAEFEFR. AAXERRAAENEH B SN, ARSESREBEMBENXRER, A XS SERNEY BBRE
HETE.AE BE ESERESEN S TRATAHN . RARETREHNR ITKEE. ZERHAMBE . AAGFANEH2
B SHANEY. FTENMEREREBMNEEMHEMER 0.000, HHEFTESATRAFEELBROKMEMARRR. BE
HTR.
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V,=0.0274 X T — 0.0082 X H, + 0.00057 X R, + 0. 065 10
ARAOH,V, REBERK, T . Hao R, FHRREARE SV BERRSAREH HEAEARBATRE BETAE
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1A PSR
% o T
3 127, % ol f
S 08 wE 01
B o4 mE 200 |-
Pl o -
a ~
W 040 p . - 2 3Bre
BE o3s5) 5 30 -
§§ 0.30 r i
-0+ 20 |
ﬁ 0.25 1 ! t 1 1 | 1 1 L ml— 15 1 I 1 ! 1 ! I 1 )
& 1500 - ¢ ’
§£ 1000 - #®_ 25-¢
£ £g i
§< ot £S5 10
*g 0 §§ 0,(5) 1 1 I i ) iy
264 265 266 267 268 269 270 271 272 273 264 265 266 267 268 269 270 271 272 273
44 Time (d) # Time (d)

Hs5 BRSE&NFERTFHELERE

Fig.5 Daily variation in sap flow and ambient environmental factors
a WM B2E{LHE Sap flow;b IR HE B LA Soil relative humidity;c Y64 % $#4F H Z 4L B Photosynthetically active radiation;
d BE5HEAE LB Radiation; e ZSS BB H 284G E Air temperature; f KIS E S gt B 246 Vapor pressure deficit

3 it

O 4R T RS SRS M ERE 0.05 BEKFLEBFMX, X5 Granier FIE A L B #E (beech) Bt
REHER-BXEERANIH AR, ARGERETX. T SEAETLEZR, BEMAEZNAHENEHERT
SR/ R, R T B8 S0 b TR R R O L B Ok L 7 R R A X B T AP R L X — 2 R AT AE AR 817, Oren R %2V BF 5T
¥ P (Taxodium distichum) IR X ABREESHREMEXXE.

DHEARRTAR B .4 HFUNBAREEARELER AEFNAYEREFRXRR XUREHEEN B TE
WBNEH CRERREX. PSP YN ERNTRARAT TEARR ABERN TETUBARBCFEESETHEXXR.
B BRHA T MBEREEANE BTN ARERL LR XTEHTH T RRATEREZATFAIENTLEH LM
E R, MR- AW A8 K —BtE, BloKSZHFEAL. EX—WAEFFEIE, 7

DHERHTRASRIZEMESREEHEN ARSES 25 0EE 2 5 F7E—E W, X BT 30 Bt i s A &
AR -FEEFSEERBEMNENTERE SHTRRAONE, EXL4ERBHETREEFEAREME, AEBSN
B NFFEORE, TREGFTFRA2 A SERM. E—EBE L6 TRILHOKF. KEKETHRUES TRREE
KR, WSV EE R I T a0 A, L TR S W TR RS A MUY . Peramak
25030 5% F B W 75 4 (Scots pine ) T2 78 B8 #9728 16 55 5 T JiS 5980 3 9 B 9 20 2 30min , Granier %1%V % 31 1L 3 8 (beech ) ZE 7K 43
AERBATERABSHR THRARB/LEAFENE. AN TEHHBHTRARSHFERFERZOAMABTEAZAMDH
B S B GEEZE 12~22. Sm)WH X, RAXTRERELE T . A SF R KR KET B 5 0 A T B0 i o 5
HE5RREL UHDHHEEERE SH T B MRSl 20, e AR THRRNEAAEERREXIEREHTL
.

BHREAGAREH AEH . ZRRE.ZSSHNEBE KBRSKESHREFERTREBEFEXRXR REXBEHTF N L
AEREH>BEHS>ARKETHS>SSHMBESKKBE. ZHESSESARKTERRRBHFHEEMNE ARG
TR AAERAN TRRAEREENFERFRESBENSSHMNEE ZTHREEF IR TRANERESERR
WEXARWHEARAERARE—-SRABR.
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