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Tablk 1 Stem respiraton characterstics
. . Ry
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13m 0. 084 2 31 2 8%
Barring tonia macrostadvya 13m 28 6~ 41. 2 0. 086 2 36 2 755
13m 0. 045 157 1 690
H evea brastliensis 13m 22 1~24. 4 0. 050 1 65 3 516
13m 0. 056 175 3 317
20m 0. 061 1 83 2 831
20m 0. 056 175 3 253
13m 0. 047 1 60 6 546
13m 0. 052 1 68 6 465
20m 0. 047 1 60 6 475
20m 0. 047 L 61 7 607
2
2 2 2
( )’ 2 ?
, (Pinus ponderosa ,
19
Dougl ex Laws )[ !, ) )
2 2
2 b 2
2
— 4 30 , ) )
@ 15 ( )
E %S , [% 37]
—-— % 3
W 12 } s
B — {tN d
“
w
E 2
& g Zh
]
W2 7 00
o
¥ =
e
@*n
Pom Bar RDI1.3 RD2.0 RWI.3RW2.0 ’ ?
# #W B (& | Speciesand location 13 00
, 28°C,
6 . ..
(Larix gmelini)
( [13 38]
<Q 05), Pan: , Bar ,RD1 3 1L3m ,
RD2 O 20m ,RWIL3 13m ,
RW2 Q 2 0m ( 6),

Fig 6 Stan mean resp ration rates of different species

[33]

at different sites ( ZSE). Barsw ith different superscripts

correspond to s knificantly d ifferent means (P< 0. 05).



24

274
L Sm , ( 13m) 1 , ,
~2a , , ,
N 1. 3m s
. 2 0m ,
[24 39]
; : 1500
L00 21
: e 0 700
Q1o 15~25 1500
[4Q 41J, 01 (O ’
=1 6-23g'" ¥ 4 : 500
01 1 60~ 2 58 . 1900 13 00
(1 45~ 2 38)1", 010 :
177 Qo 1.60~258
( 22190 165 "% ", 17 2
1 814~ 3 167 Bmol/(m’. ,
(1 96~ 3 44) mol/(m”. s) 2
& 824~ 10. 364 Hmol/(m" s)

[8 824~ 10 364 Bmol/(m’* s)]
[3 424~ 4 110 Bmol/(m’* ) |,
1 814~ 3 167 Hmol/(m’* s)
[Q1~52

Bmol/(m’* )]

? B

[ 13]

[42]

[1L 13 28 29 4-46]
2

o
[19, 46]

’

3 424~ 4 110 Bmol/(m’. s)

Bl AXAZIEFL AR, PHEE BUR A i
AR &I F R AL HIRA R FRERL TT
JEH A B0, ERBEAME

(References)
[1]D kon RK, Brown S Houghton RA, etal Carbon pook and flux of
global forest ecosystems [ J]. Science, 1994 263 185~ 190
[2] Rollnger JL, StongT F, GrigalD F. Forested soil catbon sbrage
in hndscapes of the Northem G reat Lakes Region [ A]. In: LalR,
(Eds). A dvances i Soil Science

CRC Press Boca

Kmblk JM, FolletR E, etal
M anagenent of Catbon Sequestration i Soil[ C].
Raton, FL 1998 335~ 350

[3] RyanM G The effects of clinate change on plant respiration [ J].
EwlogicalApp liations 1991 1. 157~ 167

[4] RyanM G, Gower ST, HubbardRM etal Woody tissue mamte-
nan ce respiration of four conifers in contrasting climates [ J]. Oecolo-
g, 1995, 101 133~ 140.

[5] LavigneM B RyanM G, AndersonD E, etal Canparing noctur-

nal eddy covarince measuranents o estmates of ecosystan respira



275

tionmad e by scaling chanber m easurements at six coniferous horeal
sites [ J]. Joumal of Geophysical R esearch, 1997 28 977~ 985

[6] Lav BE RyanM G, AnthoniP M. Seasonal and annual resp iration
of a pondersa pme ecosysten [ J|. G bbal diange Biolgy, 199,
5 169~ 182

[7] Granier A, CeshiaE, Danesin G etal Cabon balance of ayoung
beech forest over a wo-year experment [ J]. Functional E colbgy,
2000 14 312~ 325

[8] LavigneM B Frankln S E HuntE R Jr Estmating sten main te-
nan ce resp iration rates of disin ikrbalsan firstands [J]. Tree Phys
iobgy, 1996 16(8): 687~ 695

[9] RyanM G, LavigneM B GowerST. Annual catbon baknce cost of
autotroph ic respiration in boreal forest ecosystans i reltion to gpe-
cies and clinate [ J]. Journal o Gehysical Research, 1997 102
28 871~ 28, 883

[10] EdwardsN T, ShugattH H Jy M cLaughlin SB, etal Carbonme-
tabolisn i terrestrial ecosystans[ A]. In ReichleD E (Eds). Dy
nan ic Properties of Forest Ecosystans[ C]. Canbridge Universiy
Press lLondon UK 1981 499~ 536

[11] Danesin G CeschinE, Le GoffN, etal Stan and brand respira-
tion of beech: fran tree m easuran ents to estin ations at the stand lev-
el [ Jl. Nav Phywologist, 2002, 153 159~ 172

[12] Whimore T C. Twpical Rain Forests of he Far East 2" edn
[M]. Oxfrd UK: Chrendon Press 1984

[13] Mer P, Grace] Scaling rehtionships forwoody tssue respiration
in wo tropical rain forests [ J]. Plany Cell and E nvironment 2002,
25 963~ 973

[14] RyanM G, Hubbard RM, Chik D A, et al W oody-tssue respi-
raton for Smaruba anara and M nquarti guianenss wo tropicalwet
forest trees with d ifferent grow h habits [ J]. O aologia, 194, 100
213~ 220

[15] YodaK. Canparative ecobgical studies on threemam types of for
est vegetation i Thaiknd Canmunity regpirmaton [ J]. Nauwre
and Lffe n SE Asia, 1967 & 83~ 148

[16] RyanM G, WaringR H. M aintenance respiration and stand d evel
opment n a subalpme lbdgepole pine forest [ J]. Ecology, 1992
73 2100~ 2 108

[17] Ryan, M G, Hubbard R M, Pongracic S, et al Folage fine—
wol woody-tissue and stand respiration in Pinus radiata in relation to
nutrient content[ J]. Tree P hysiolegy, 1996 16 333~ 343

[18] W aring R H, Schlesinger W H. Forest E cosystans Concepts and
M anagement [M]. Nev York A cadem ic Press 1985.

[19] XuM, DeBiase T, Y Qi A sinple technique using a horzontally
— oriented soil chanber © measure sten respiation [ J]. Canadian
Joumal of F orestR esearch, 200Q 30 1 555~ 1 560

[20] Thomley JH M. Respiration growth, and mamienance i phnts
[J]. Nawmre 1970, 227 304~ 305

[21] MaierC A, KressLW. Soil CO, evoluton and ot respiation in
11 year— ol bblolly Pine (P inus taeda L. ) plantations as aflecled
by moisture and nutrient avaibbiliy [ J]. Canadian Journal of Forest
Research, 2000 3Q 347~ 395

[22] Bunce JA. Stamatal conductance photosynthesis and respiration of
temp erate deciduous tree seedlings grown outdoors at an ekvated con-
centraton of catbon dixide [ J]. Plant Cell and E nvironm ent,
1992 15(15): 541~ 549

[23] Edwards NT, TschaplinkiT J Norby R J Sten respiration -
creases in CO,—enriched sweelgum trees [ J]. Nev Phywlogis,
2002 155 239~ 248

[24] RyanM G. Gow th and maintenance respiation in stens of Pius
contortaand P icea engem annii[ J]. Canadian Joumnal of ForestR e~
seardh, 1990 20 48~ 57

[25] Amthor JS. TheM Cree-deW itPenning de VriesThomley respi
raton paradigns 30 years hter [ J]. Annals  Bowny, 2000 86
1~ 20

[26] BamesA, Hok C C. A theoreticalbasi of grov h and m aintenan ce
respiration [ J]. Annals of Botany, 1978 42 1217~ 1221

[27] Bosc A, de Grandcourt A, Loustau D. Varwbility of sten and
branch ma intenance regpiraton n a Pius pinastertree [ J]. Tree
Physology, 2003, 23(4): 227~ 236

[28] Sprugel D G Canponents of woody-tssue respiration in young
Abies anabils(Dougl ) Fobes trees [ J|. Trees 1990 4 88~ 98

[29] MaierC A, Zamoch S ] Dougherty P M. Effects of temperature
and tissue nitrogen on dom ant season siem and branch m aintenan ce
respiration in a young lobblly pne (Pinus taeda) phntation [ J].
Tree physiology, 1998, 1& 11~ 20

[30] Vose JM, RyanM G Seasonal respiration of bliage fine wots
and woody tisues n reltion to grovth tissueN, and phobsynthesis
[JI. Global Change Biology, 2002, 8 182~ 193

[31] YokotaT, HagharaA. Changes in the relationship between tree
sizz. and aboveground respiration i field-grown hinoki cypress
(Cham aecypars obtsa) trees over three years [ J]. T ree Physiolo-
gy, 1998, 18 37~ 43

[32] Levy PE, Jawis PG. Stam CO, fluxes n wo Sahelian shrub spe-
cies (Guiera senegalenss andCan bretun m icranthum ) [ J]. Func-
tional E cology, 1998, 12 107~ 116

[33] CaoM, Zhang] FengZ etal Tree species canposition of a sea—
sonalrain orest n X shangbanna SoutwestChma [ J|. Tropical E-
cology, 196, 37 (2): 183~ 192

[34] DavidsonE A, BelkE, BooneR D. Soilwater content and tan per-
ature as ndependent or confound ed ficiors contolling soil resp ration
n a temperate m xed hardwood forest [ J]. Gbbal Change Biology,
1998, 4 217~ 227

[35] LavigneM B. D ifferences in stan respiration responses o tempera-
wre beween bakan fir trees n thinned and unthimed stands[ J].
Tree P hy siobgy, 1987 3 225~ 233

[36] Richardson S D, Diwoodie JM. Swdies on the physb bgy of xy-
lm devebpment I The effects of night lem perature on tracheid swze
and wood density n conifers [ J]. Joumnal of the Instinute of Woal
Scince, 196Q 6 3~ 13

[37] AntonovaG F, Stasova V V. Effects of environmental factors on
wood fomation in Scots pine stems [ J|. Trees 1993 7 214~ 219

[38] WangW, YangE ZuY, etal Stn Respiration of aLarch (Lar
x gnelin) Phntaton nNortheastChina [ J]. A ca Botanica Sinica,
2003, 45 (12): 1 387~ 1 397

[39] LavigneM B LittkCH A, RidingR T. Changes in slan regpira-
ton rale during canbial reactivation can be used to refine estin ates of
grov h and maintenance respiraton [ J]. New Phytobgist 2004
162 81~ 93

[40] Ryan B G. A sinplemethod for estin ating gross catbon budgets or
vegetation in forest ecosysiem s [ J]. Tree Physiobgy, 1991 2 255
~ 266

[41] Amthor ] S The wk of maintenance respiraton in phnt grov th
[ J]. Plant Cell and Environment, 1984, 70 561~ 569

[42] WangM, JilL LiQ et al Sten respiration ofP nus koraiensisin
ChangbaiMountams [ J]. Chiese Jounal of Applied E cology, 2005,
16(1): 7~ 13] s s s



276 24

[J]. , 2008 16(1): 7~ 13] respiration i a Pius cambratree at the alpme tinberline in the cen—
[43] Jiang I, ShiE Zu Y, et al Study on stan respiation of Larik tral Austrian A Ips [ J]. Trees, 2004, 1& 576~ 580
gm elniof different ages and is rehtionship to environm ental factors [46] WangW. M ethods for the deteminaton of CO, flux from non-pho-
[J]. Bulletin of BotanialR eseardh, 2003 23(3): 296~ 301 osynthetic organs of trees and their influences on the resulis [ J]. A
[44] Puyn M L, HamonM E, GarmerB L Sten respratory potentil taEcolagica Sma. 2004 24(9): 2056~ 2 067
n si softwood and four hardwood tree pecies n the central cascades Cco, [J].
of Oregon [ J|. Oecolggia, 2003, 137 10~ 21 2004, 24(9): 2056~ 2067]

[45] W ieserG, BahnM. Seasonal and spatial varntion ofwoody tissue

D mrnal Variation of Stan Respiration of Three Tropical Tree Species
in X ishuangbanna Southwest China

. 12 .. 1 !
YAN Yupng °, SHA Ligmng, CAOMn
( 1 Xithangbanna TropicalBownicalGarden, Chinese Acadeny of Sciences Kunming 650223 China
2 Graduate School ChineseA axdany of Sciences Beijing 100049 China)

Abstract Sten respiratbn B an mportant canponent of the carbon budget of forest stands There are sane data for
tem perate and boreal zones butmeasurements of stan resp iration in tropical ran forest ramansparse W emade n
situchamber m easurements of the stem respiraton for 3 trop ical tree species (P anetia ton entosa, Barring ionia m ac-
rostachya and H evea brasiliensis) n X ishuangbanna by using an infra-red gas analyzer ( RGA) method in dry and
rainyseasons L I- 820 CO, gas analyzerwas theman equ pment which connected a custan—bu ilt polyvinyl ch brile
(PVC) chanber The chanber sealed to the sten using thin neoprene gaskets was fastened on the sten surface
with a strap at sampling tme The stan respiraton rates ofPanetia tanentosa and Barring ionia macrostachya, the
dan nant tree species n tropical ran brest of X ishuangbanng were measured n the south and north sections at
L 3 m height on Septanber 12~ 13 2005 (wet season) andH evea brasiliensis a planted econam ic tree speces n
X ishauangbanng wasm easured n the south and norh sections at 1. 3m and 22 Om height on M arch 29~ 30 ( dry
season) and August 30~ 31, 2005 (wet season), respectvely Meanwhile the temperature nsiethe stems at
1 an depth and air tanperature n the forests were recorded The tendencies in d urnal stam resp iration of 3 tree
speces at all sectbns in thew et season showed clear doub le-peak patterns The first resp iration peak of 3 tree spe-
cies occurred around 13 0Q and the second peak of Panetia tanentosa and Barring tonia appeared at 1 0Q while
that of H evea brasiliensis at3 0Q Them ninum stem resp iration rates of all 3 tree speceswere at 7 00 The stem
respiration tendencies of H evea brasiliensis in the dry season were ramarkab le single-peak patterns different fran
that n the wet season The sten resp iration rate of Hevea brasiliensis in the dry season decreased after 13: 00w ih
the air tem perature above 28'C. The stem resp iration rates of Pan etix tom entosa and Barringionia, ranged fram
1L 814 1o 3 167 leol/(m2 * s), were significantly bwer than hose ofH evea brasiliensis in the wet season ranged
from 8 824 to 10 364 llmol/(m2 * s)(P< Q 05). The stem respiraton rates of H evea brasiliensisat all sections n
the w et season were sign ificantly higher than thosen the diy season 3 424~ 4 110 U«mol/(m2 * s) at all sectbns
(P < Q 05). The sten resp ration rate of Barringtonia n the south section was significantly h gher than hat n the
north at the same season while the resp iratbn rate ofH evea brasiliensisin he south section was signifcantly lower
than that n the north section at he sane 2 Om heght n he wet season. O ther stan respiraton rates between the
south and the north sections at the same height were sinilac There was an exponentnl correlatbn between stem
respiration rate and stem tem perature (P< Q 01). The Q) ovalies for stem respiraton of 3 tree species varied fram
1L 60 to 2 58 whichwerewithin the range ofQpvalies (1 6~ 2 38) reported n previous stud ks

Key words Tropical tree speces stan respiraton ()1o; diumal variatbn



