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Abstract: Stem respiration is an important component of the carbon budget in forest stands. Some data for temperate and
boreal zones were available, while stem respiration in rubber plantation was not found. In the present study, we made in
situ chamber measurements of the stem respiration for 4 ages (7, 15, 27, and 40year-old) of rubber plantations in
Xishuangbanna using an infra-red gas analyzer (IRGA) method. LI-820 CO, gas analyzer was connected to a custom-built
polyvinyl chloride (PVC) chamber. The chamber was fastened to the stem surface using thin neoprene gaskets with a strap
at sampling time. The stem respiration rates of rubber were measured in the south and north sections at 1.3 m and 2.0 m
height from March 2004 to February 2005. Measurements were taken once every month. Temperature at 1 cm depth of stem
and air temperature in plantations were recorded concurrently. The tendencies of stem respiration in 4 plantations were in
remarkable single-peak patterns with high rates during wet season and low rates during dry season. The stem respiration
rates for 7, 15, 27, and 40year rubber were (2.299 +0.129), (4.989 £0.278), (4.678 £0.268), and (3.753 =
0.205) wmol-m >s™", respectively. Respiration rates were significantly higher for 15a and 27a trees than 40a and 7a tree
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(P<0.05), and it significantly higher in 40a tree than that in 7a tree. The stem respiration rates of rubber were similar at
the same height in north and south sections and it also similar at 1.3 m and 2. 0 m of the same section. Relationship
between stem respiration rates and temperature were analyzed. There was an exponential correlation between stem respiration
rate and stem temperature (P <0.01). The Q,, values for stem respiration of 4 age trees varied from 1. 966 to 3.127, and
the average Q,, value of 4 ages trees was 2.452, which was high compared with the range of Q,, values (1.60 —2.38)
reported in previous studies in tropical trees and were close to other trees in China (1.96 —3.33). Annual stem respiration
rates ( except branches) of 7, 15, 27, and 40year-old forests were estimated and they were 1.74, 5.54, 7.53, 7.59

t C-hm >a™", respectively.
Key Words: rubber tree; tree age; stem respiration; seasonal change; Q,,
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Fig. 1 Seasonal variations of stems and air temperature in rubber plantations

Ta B2 EEHK T = 0.922T, +1.143 P =0.97
15a B ek T, = 0.945T, +1.323 ?=0.99
27a B JBEHR T, = 0.899T, +2.222 = 0.98
40a BBk T,.. = 0.950T,, +0.905 = 0.96
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Fig. 2 Seasonal dynamics of stem respiration in different direction and height
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Fig. 3 Compare of average stem respiration rates among different age
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ALK, BN JE AR HR B A B 445 WP 1, RPN 3xX — B
BB TR R, X T 11,12 A RE
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BRI — A2 20d 2245 H P& 3 AR A=
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WoE R HA/NF 12.1.3 A4 (E 2D) , X B KRIIEE
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Table 1 Stem respiration of rubber trees with different age and

season

W N W IR
Age Az Stem respiration (jwmol+m %s~!)
Location
(a) FZ& Dry Season TiZ= Wet Season
; 1.3m F§ 1.836 £0.195* 3.295 +0. 2204
South (24) (24)
1.3m b 1.828 +0.174* 3.224 +0.2414
North (24) (24)
1.531 £0.205* 3.104 0. 3024
2.0
m (24) (22)
1.439 +0.154* 2.448 £0.1934
2.0
m g (23) (22)
3.208 +0.359¢ 6.126 £0.397¢
15 1.3
m (18) (18)
3.576 0. 468° 6.517 £0.355¢
1.3
m g (17) (17)
3.237 £0.390° 6.603 £0.521°¢
2.0
m (18) (18)
3.790 £0. 482¢ 6.717 £0.418¢
2.0
m it (18) (18)
2.93 +0.209° 5.977 £0.310C
27 1.3m 7§ (229 (24)
3.084 £0.271° 6.289 +0.434¢
1.
3m it (23) (23)
3.37 £0.430° 6.652 0. 440°
2.0m g (22) (24)
3.339 £0.401° 5.813 £0.353¢
2.0
m (23) (24)
3.329 £0.239¢ 5.701 0. 482°¢
40 1.3
m (23) (23)
be B
Lamgy 2 78220.278 4.668 +0.395
(23) (23)
b BC
2. 0m 2.835+0.276 4.904 +0.405
(23) (23)
ab B
2omdp  2-120%0.169 3.724 £0.306
(20) (23)

* Rt Gl — A2l EARFREARIRRIBE] 5% E R BE KT, +
JEBARABAUER 22, T 3CHE 5 WEF HAEARL  Values in the same
columns that do not contain the same letters are significantly different at
the 5% level based on LSD; Standard errors ( following + ) and sample

number (in parentheses) are listed

HZ B HEIRRE 7ok B 23 WS BEHE , B IR 2252k R, TR IR m AL P T L — 2K,
B 24h WA AR 2, 3 — g AR G B E ALy ZRARRE TR ) AR R B AR R R
FETA0T7 BRI AL T 32 B C RS, 3 s T2 AN IR 77 ol BRI BE 22 57 , = BUR A R J 1l F) A2 B 355 3l

FEZHGIE

FrilEEN TR EEEER, XS ML EMRK EAMELERSERIFA TS 2HEWTHAE
BE R ZEREERS /N, BRI B BE R 1.3 m 1 2. 0 m, ] Damesin Frill &5 BE4rBI760.5,1.3,6.5 m 1 12.25 m &b,
Wang 43517 1.3 m F1 12. 0m b1 | Brii i T B 25 Bk, 44 T B AL FRBE M 25tk , 38 S T I 85 38 g 22
SR ] BERE 2R B W TR EE MR, DA S BE B AH 2 BRI T () e FAE AR 8 B 2251, X g ma T
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(B0 BAEEIE Sl o AT il T W01 1o B B0 22 B/ NS 22 1o BE AN SRR P IR ) = B2 A

R2 BRECRT IR R 5 R B AN R

Table 2 Temperature responses for stem respiration rate of rubber tree ( Hevea brasiliensis )

i Motz TR B i (South) Jt(North) Q10
Age DBH Height Total
(ag) (em) (mg) (pmol.:t-z.s-l) k B Qo 7 (pmol.:t-z.s-l) k B Qo 7 Q10
7 14.5+0.7 1.3 2.049 0.090 0.338 2.462 0.89 2.051 0.082 0.395 2.280 0.83 2.321
2.0 1.766 0.090 0.295 2.447 0.83 1.535 0.075 0.342 2.119 0.72
15 23.6+1.3 1.3 3.936 0.098 0.558 2.656 0.92 4.133 0.107 0.485 2.918 0.90 2.784
2.0 4.034 0.106 0.485 2.883 0.94 4.376 0.099 0.610 2.678 0.93
27 31.4 0.7 1.3 3.460 0.096 0.511 2.601 0.78 3.769 0.114 0.386 3.127 0.97 2.846
2.0 3.772 0.108 0.434 2.948 0.94 3.525 0.103 0.448 2.804 0.88
40 47.6 £6.2 1.3 3.707 0.068 0.959 1.966 0.61 2.967 0.071 0.723 2.026 0.66 2.134
2.0 2.938 0.088 0.505 2.413 0.86 2.262 0.077 0.484 2.162 0.64
2.452

WD SRS A K, ] — A TR ZE AR R (3 2) , W T R/ (Y ) BE S ma s T I i s 2 %)
BRI A AR IS F T LI ) PR 45 40 T A S T I M AR /N T A K T g E B PP AR, X — B B S5 T
B IVE B A B UI R R, A BRIE SR , T ORI B SRR o 4 MR B R TE M I8 5 AR P I 25 5, (HL i o
{EATE B A HE R AR T IR I A T Bl 22 P9 (0. 1 ~5.2 pmol -m %5 ™") S 17 115 274 bt IR B KTk
T4 EL B R, 5 T B S5 AR oA 52 A B I 9 00, BB iyt A B 1325 i At T i %

FEBFFT IR T IR Q0 YE I KERAME 1.0 ~3.0 28] %) 40 e s SRR Qo (L HI B T 2
BRI ORI RRR O PRI G Q0 TE B /NITE R MK (1.6 ~2.38) 1 17570 4 BRI AR
R TIRI Qo fB7E 1.966 ~3. 127 FEFH 2 i), B LT Qi 2= R B 4 MERY B TIPIE Q0 -390 2. 452
(%2), & FEHA RN 0 Db A 2 e A AR (235120 2.2,1.90,1.65) 1'% ZE 3R E b 7 4+ Ak (1. 96
~3.53) AR P AR TE IR Ml Sk SRR R, {EL7E P U 490 M IX 0 3 B B — AN T 3 A
i, FL A 00 Sh B BRI V& R, oAb, RS & N B 20 BB RN T4 5P 24 Bl i 1 5
JEER ) A A e B AR TR — AN A 25 BB e PGS ( R N AR , T RM R, N A
R R T, T 22 P 5 L B FO T AR R ™ ) B Qo TR Ko A HL LB P it e, A R LA 5
Quo» A BRAAL 5 138 IR BE T8 Bk, R Do I 38 8 BE K, T R S AR IR AR AR W B AR BT, 472
W

A SO0 TIPS T A6 (0 R T K BT 1545 5 R T I BT Hb b 3820 RSP I, 33 2 B Wy
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