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Abstract; It remains difficult to monitor gas exchanges of tall arbor trees using portable equipments, e. g. Li-6400, as it is
hard to reach the leaf samples in situ. Due to tree heights, this paper aim to compare the gas exchange between in situ and
abscised leaves of Cyclobalanopsis glauca under three habitats with the purpose to identify a possible methodology with

which we might take usage of abscised rather than in situ leaves. The result showed that after the samples were abscised,
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the leaf stomatal conductance (g,) immediately increased before dropped gradually in later. The extent of this change was
found to be temperature-dependent. The linear relationships either between g, and transpiration (E), or between g, and
photosynthesis ( P,) were significant but the former had a higher correlation, indicating the opening of stomata influenced
more intensively on E than on P,. Temperature is a key factor influencing the variation of gas exchanges of the abscised
leaves, with higher temperature in karst area resulted in a rapid E loss and leading to water stress occur earlier to the partly
stomatal close, which in turn decreased the P,. The reliable duration for measuring the gas exchanges from the abscised
leaves is determined by leaf temperature. In karst area where the leaf temperature was frequently over 32°C in summer, the
reliable duration lasted only 3 —6 min after abscission, while in Guilin Botanical Garden (non-karst) with leaf temperature
was about 32°C, the reliable duration lasted a 10 min, whereas in the green house at temperature around 20°C , the reliable
duration possibly will go for 20 min.

Key Words: in situ; abscised; leaves gas exchange; Cyclobalanopsis glauca ; habitat; reliable duration
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VeI 5B R R A RN AT H MRS R, KA SBSL B T 7 , HAT IR AR Db A 52808
AR SRS T T RN TREALHEN TR, ZRBASALEHZALHFERTHIEE™, M
YIZE R AR Y T PR K P B BT, 2R TR A T A S SAL AT SRR 0 R AR LS B ER
S BRI X EAL (in sitw) FATHA IS RBEA SN E, NEB AR A BT
REYSHERIRR . BEB SR RIT ARG LB RS R R X R, — Ok e & 7
S B EBATIRA I E T LA A S e B LUE T A U . BITE I, M4 A T R T 4RO SRR ST
WBERE U, MRTFAMBR B LB, — 233 R A T BRI AR R AR HEAT B R ik S8 36 0
EM BRI AN E SR RSB AT T A BB RS TR o R A
HIEE RGN A D EEIE, WEAKE NI EERE LA — €N R SR, Bty B8gE <
PRSTHARAE H R AL BT , 0 R S 85 e 16 Y R BEA T SR S S T 52, O PR R 7K F 6 A 2
ERFHARA T IEREE N FXR( Cyclobalanopsis glauca) £ B MG TER EAR T A LA X, BE 5
Fhi, i TARAINK, AXEENERAEAFIE T RERFE R MR EFMF TSRO
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BB R S %,

1 #RHdIEE
1.1 BEFoH S A48k

BRFEH AR AR HE L4 (257 157 N Lat, 150m Al ) #£47, i3 R 4F P 2 FE T 1900mm , 4F 57X ¥
19C, BHEFEAFIMNE T HF X 1 E4ELE A K ER - FHE BN Y EREE S L A KKEX
RPF(F Y 16m) WA AT K AR S5 R FRAEE + ERE KW (RY 8m) BRSPS . Bk
YR AR A R TE T ILEE LG b, TRmAL &, TR IWBRR , KT AT BOE I WL B, TSV IL TR
ERRRAERT AT HES A REE R 0%k, 6kZ Rt , HHONRERA,

1.2 H5Er

F 2006 4F 8 4.9 HM12007 4 1 A, F5KE™ Li-6400 At A E REXHESMER BT R W)

FAINE (1a) B REA JERRM B S HC A ER (P,) VRIE(T,) RIS E (¢.) EBER(E) AR
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S5, RN —EREBEREHRINY . BT IEAERS, FHREE B, N EAE IR 2007 451 A 2
H B R o Ak i R RS B2 B B (B3R 20°C 278 B B — A, 25 VA 55 19 D6 TR A0 18 A B0 3 18 578 B
RE9 HARIE(ESH) M 40W HOBITE, BB REE K/ A RERIR Kb S ERMAER . & E &4
N1, #FNEIEAT, AR + BB IRST 1h, T Li-Cor6400-02B A TY6¥# 500 umol -m ~*s ™' Fi 4L
30min; EFAMF SRR HE I RT 8:00 ~ 1400 BEATIRE , IR ALK 9 PRGBS BB M op T 3R F PO AR
BT (RABARE KRR IR, BRETIE, Frasiet i maien L EREsEE, K5
O ERESIRE . BEE R — R MU E BN EIRS 9 1 min, 7EEFAMRAET , BEE I E W A] EAR B S 00 5 2
AR, Ha i KRR ER, KIEBMEIH I 32°C (31 ~33C) ,34°C (33 ~35C) .36C (35 ~
37°C) #138°C (37 ~39°C) , M A WX KPS ML AEWARTE 31 ~32CZ ], FrLAE Y 32C,

®1 HEYMEEERINERSE

Table 1 The source of the plant material and measurement condition

S S B Y=g ; AR

HOMARRE AR ROMERE  REMEEE gy RS Wiz B8
. AERREL in situ Abscised photosynthestically

Material No. of o Temperature K L. Day of

Individuals Measurement Measurement active radiation
source leaves K i i X (C) L measurement
duration (min)  duration( min) (pmol-m~%s"1)
RN . 4 4 6 60 20 500 2007-01-09
Potted seedling
J 18}

Rl . 3 2 6 14 32 AR 2006-09-01

Non-karst site

J 18}

AR 9 3 6 6 =32 AR 2006-08-22

Karst site

* MR JEENE AR T AT, Y638 K 350 ~ 600wmol-m s ™! Z A JRALME MIAT B & FHATR AN E BN E FARENE W RE
HATRALME Natural radiation ranging 350 ~600pmol-m %5 ~' ; All the in situ leaf samples were abscised and measured, but a part of the abscised

sampled were measured in situ

1.3 B

B 34T A Excel $E4T 8B G M R T METE 4047 o I E M SRS e 4R AnfE b B &,
SPSS [ —JT 75 227391 (One-way ANONA) HE47 HR : (1) Bk K/ B AR S 0% Smin 45— B JE]
Bg(R4) , ¥ 20min HREERILE S 4 R4, Fe RN — R4, KBS N EERX AR P, # E BE
S5EMAXAZEK P, #1 E KERERBEEZR; Q) WIEAFZHTENM A EERESE 1 min /E5—A 6
BB X)) , A V8 X 6min, W7 6 M RIBE; Wi R4 V8 X 14min, WA 14 4NBFRIEE, Hik @ —A
BRI P, M E (HZ MR B ERENER, NREBEMNABE N nin 5§, HRESESHERMHEES
WIS s ) BB SRS S B0RR B2 5, BRI RAURBAZE N min Y 5 BRI E R T
2 ZR5H5%H
2.1 FXHM BRSNS ES TR

Y R B REE, BT KM E AN S i AR A S R EE, B 1 RAZR/D
BEMEET 1h WSS ERRER . U4 TR PPFD =500pmol -m s ™' 4 MK SIS
B8 TSR EL R RS , FEAE B R B L ph e A, Horb 3 SRR R B FHESE 12 ~25min. RF S,
L EFHREELTRE,30 ~40min DU, FaETE 0.2 ~0. dpmol - m s 7' 2 ], XFRHIM B SFLFEM H Bk
&, RILFFRER A R, XM IR T RE R TRAN, UESE K, 38 KR KERSE, B T,
Y oK S EE B TR, M R AR S AL S M 5 I TR, BE B B X I Y R R
55 RA B EAR RS ERRESILEEH , B CO, MR 2 78 .

WMEAKAFEBEXMEX BTG 6 ~ 16min SALFEHAEL(E 2) , 7T LUR HSIL LA
MR AR AR 3 AN R BREIR LS, BERRT R RS E A B ARRE 2 ERILSEHE
BHLTH., SE&R0H T, B TEERS, BIMEYRIPTE RS K, i AR5 E TR ARSHE s

hitp : //www. ecologica. cn



9

HER % :BRIAREM SN SRR EASER LE—UERIFR T E KRR 5 4511
¢ Abscised A insitu
0.16 — 0.16 —
0.12 0.12

0.08 0.08 |- %
0.04 | \%% 0.04 %z
::\."’- 0 | | ! ! ! | 0 ! ! ! ! I |
s 0 10 20 30 40 50 60 0 10 20 30 40 50 60
g 0.16
= 016
)]
0.12 ALA
0.12 L
wq)o <§>
2
0.08 . 0.08 %b
0.04 | W 0.04 é?zb
0 | | | | | | | | | | | |
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Hitja] Time (min)

Bl &RFRDEEET KRS ETLSE

Fig. 1 The change of leaf stomatal conductance of potted C. glauca seedling after the stem was abscised
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Fig. 2 The change of leaf stomatal conductance of C. glauca tree in Guilin Botanical Garden( non-karst area after the stem was abscised
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Fig. 3 The change of leaf stomatal conductance of karst C. glauca tree after the stem was abscised
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Fig. 4 The change of leaf net photosynthesis of C. glauca in situ and abscised under three habitats
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Fig. 5 The correlation between net photosynthesis and stomata conductance of the abscised leaves under three habitats
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Fig. 6 The change of leaf Transpiration of C. glauca in situ and abscised under three habitats

2.3 ARAESMNFBEREBERLH SRR XM

W T RME Y SALIT KB KRR R 2 TR PRGE , SRR TG, 130K R IR I, T 28
BEHIBL A B0 45 LA A8 A R P K 23, AN TR N BB AR AR AR AT, 1B 6 BRA IR 45
THEXM A BEREERBEERNRIRE, ZREF N/ DEREERER AR FYBE L7, X BTt
F54% 12 ~25min, RFSILFEF R Z B T, 20 30 ~40min LIS, BEFE0.4 ~0.6mmol. m ™. s ' Z JH], 3X
KA F B ARG FE KPR ERFUKERS TR IRE R AR B, 5 2 K 2 RS AR
AL, MR FLTF R R, 1 P K 2000 LA B bR e S S AL ALY B, By A R ey B A
7E 1h W, BEE LT R4, BB R s i b ARG B T, INTREE—ME. 7EIREW X, H Bk
JR MR AR 4 min PIIEG_ETH, AR5 T IS 7E 6 min PN HLESEIRRTRE &, 58 8 P LUS LLBS IR, A8
X, M B 3min WA EREABA LN, 4 ~6min AIEHE TR, HidLIEBRER E Y8R, LT
B g, NBAGMERI FHET LM BAEN (B 7) ,H8 3 MAERT E-¢, &WHE, HXRAMR ZR/DEE
0.998,JEAVEX 2 0. 834, AW X H/h, 9 0.386, X UL A AAEHIRE MR AM T, FR B 592
R R 5 S AL B B KA B R, TEF SRR SR, T LS8 P8 SRR , 8 R L2
MR RE N R LR, 5RILEERBEAN B D
2.4 FRSMFTR—M R BRSBTS Bl L

Xt [ — M B AR BT R B (/5 A R i ) B B e B 3R P FIZRB AR E AT 2 047 (3R 3) , WLUR
H, A BEA O ~5min,5 ~10min, 10 ~ 15min 15 ~20min NEEEER ST EMEBEER, 5 3 1 H
BeXORIEME, T35 15 ~20 4-5h i 18] Bets 5 S48 a0 R ELRA M A B8 A SO b 4 A ] B i 1R 22 20 31

hitp : //www. ecologica. cn



4514 £ &5 % # 28 %

3 — A %4k Potted 7 - B AT IX Non-karst site 5 — C H¥IX Karstsite
6 . E=14012g +0.9.49
E = 12.402g, +0.0802 E=18093g +00901 % 4l R = 0.4078
—_ 2 — [ ’
7oL R =09966 5 P 4
ol 41 3F
_g 3 - 2L
£ 1+
= 2r
I —
1 -
0 | | | | 0 | | | 0 | | | |
0 0.04 0.08 0.12 0.16 0 0.1 0.2 0.3 0 0.05 0.10 0.15 0.20

gs(molm=2s7")

B7 =MERTEETARBRRSSILREZRERRR

Fig. 7 The correlation between transpiration and stomata conductance of abscised leaves under three habitats

H 6% 9% 6% Fl -10% . 725313, BN P, B 20 .21min F122min ] P, fl E A RERS BB &
P25 (BE/KF P =0.05), M7E 23min LUGHARITIEEBEEZR (KR 3) o tstR ¥, M A B 23min
W, RS BE SR A RS B 2 5, i BT A B i) SRS B S HOT LU IR A2 9 U Sg e
24

®2 BASGEFEBRRSREBANHFSEZRSHLR

Table 2 Comparison of gas exchange of abscised leaves at different period and their difference from in situ stage

0 ~5 min 5 ~10 min 10 ~ 15 min 15 ~20 min
B AR
Duration after abs. Moan Std. =3 Mean Std. =3 Moan Std. =3 Moan Std. =3
Error MD* Error MD* Error MD* Error MD*
P, JBAL in situ 8.89 0.26 0.57 8.89 0.26 0.83 8.89 0.26 0.56 8.89 0.26 -0.94
Bk Abscised 9.34 0.19 9.45 0.14 9.46 0.06 7.96 0.33
& JBAE in situ 0.11 0.01 0.01 0.11 0.01 0.02 0.11 0.01 0.01 0.11 0.01 -0.02
Bk Abscised 0.12 0.01 0.12 0.00 0.12 0.00 0.09 0.01
E JBAE in situ 1.42 0.06 0.14 1.42 0.06 0.21 1.42 0.06 0.15 1.42 0.06 -0.24
Bk Abscised 1.52 0.05 1.57 0.03 1.57 0.02 1.18 0.07

HA¥N=4,% F 20min DX N EE; MD ERZNBERENSHEEASE I E{E No. of leaves N =4, data in 20min was used for
analysis; P, |1.mol-m_2-s_1 8y mol-m~2%s~!;E :mmol-m %s~!; MD:mean difference
£3 BFNEHNEEESRAM R LA IEESEBIEZM One-way-ANOVA 547
Table 3 One-way ANOVA of P, and E of abscised leaf samples from potted seedlings

B {ARBTE Bt 3 No. of duration measurement after stem was abscised

Z: ¥ Parameter

20 21 22 23 24
P, F 1.20 1.22 1.57 1.84 1.99
Sig. 0.285 0.262 0.082 0.027°* 0.013*
E F 1.12 1.35 1.62 1.97 2.31
Sig. 0.351 0.179 0. 066 0.015* 0.003*

* BEIKEH P=0.05 ,The mean difference is significant at the 0.05 level

2.5 HARKMFARIRET B bG35 HE 2 2 s 33

BT 2R, TEA R X RE O 32.38°C It ,6min Y P, I E BUA B3 ¥ 25, B 34°C A 36°CHt,
6min }§ P, A BEWZF (F2) ,#—EXSE N 38 CHAB K 6 it R B MR HITLE LLBST, E
456 5 5% 1.2.3 b RABE 2R, RUBEA 3min LUF BT, HILAR X A IERE
B, — Bkt 3min PIUERBIMEUER BT R, RN 32°C HIEA R KB B ERRRT , 5g P, f
E WA FR, T RGEANR, 205 W, 1lmin ATLISR P, B2 E, HEHKY sig. KT P =0.05
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BEKY, B2 12 7040 F05E 14 235h, AHIERY P, F1 E B9 sig. (EATF /0T P =0.05 B BE K, d AR
HBEFTERERGT , TIRAHEX 24 10 min ANERTEH,

F4 BR/XHFTHHREERMFAGEESEBEZEN One-way- ANOVA S17
Table 4 One-way ANOVA of Pn and E among leaf samples in abscised duration from field trees

HEIX karst JES¥E X Not-karst
2% - H‘J‘lﬁl&ﬁ' ' - P} ] &ﬁl’ '
Parameter T(C) No. of duration F Sig. T(C) No. of duration F Sig.
measurement measurement
P, 32 6 0.43 0.819 32 6 0.36 0.869
34 6 7.19 0.003* 32 11 2.12 0.060
36 6 4.41 0.016* 32 12 2.71 0.016*
38 6 0.94 0.491 32 13 3.53 0.003*
E 32 6 0.09 0.993 32 6 0.09 0.997
34 6 11.77 0.000* 32 13 1.60 0.144
36 6 1.78 0.192 32 14 2.08 0.045*
38 6 0.03 0.999 - - — -
3 Fit

Y BB ETRIT SR B RO E REVIRR R RA G, EH 2 H B R (SBE—) 255 #E
IERBHR I AR . ARSI T ARAFRF T REYH b B EE NSRS R R 5B RRE
BT, B ERET RS RIN :

(D) SILERIE SeR I NERPIAY 3 ~ 12min FEEHER (M KBEE L)  REZEHT XA, AFH
B AR R AR T LB R L 22 B R XA LI ] RS2 241 SR M i A AR AR VR RO M,
FHE—B PR

(2) ZBEAS I TEBERMMX, LARBAERZ RN B AXANER, A XMIEEE X3H
BERER,ABEXVRR TIEERX . BAM 5 REBERKI/NSH 5 REREREE -2 &
FHRMRBER, FHHRKOKEES , ZoK e s 8BRS AL P R - BB

Q) EEREGAFEBEBEMRK, B P.g, WHXREKLL E-g, XAV, B EERZE]
B B SALRAKE N, Bt e E R E R IR R, R T RALE T BRZRFEALERKB M,

(4) A FREEE &4 T B M 1 B SRS BAFIE A — 8, BRI T M A 2R R 22, D i R
B H &K &, SBUK B RRATEDR . BEBRE AN 56 AR AR TR g

BRI A B SRS S S 1 — S B IR) Y FE 9 B TR R RO T R 7R B B A I (0
20C) , BN B AT SE 4R 20min DL B MR HLBRIBOTE LT (40 32°C) , 24 6 ~ 10min, T iR AR R HYIE S0 T
(40 =34C) P FEMT R A 3min, PR HOR A B4 20 A0 RE R R TR AR I A B SRS, 7 — 5 B ik ]
PN, AR AS (] AL 04 S R I RE B F) SR, S A BB (A - R SR AL T ek R AT Y o
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