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Abstract: Stem surface CO, effluxes are an important part of the carbon (C) budget of forest ecosystems, which play an
important role in sustaining global C balance. In recent years, global changes have altered the supply of plant
photosynthates, and this could affect plant stem surface CO, effluxes. However, the underlying mechanisms of how changes
in plant photosynthates affect stem surface CO, effluxes are still unclear. In the present study, potted Chinese fir
( Cunninghamia lanceolata ) seedlings were used, and shading was applied to alter the supply of photosynthate. We
measured stem surface CO, effluxes using a Li-8100 Automated Soil Gas Flux System, and measured the concentrations of

stem soluble sugar, starch, non—structural C, and stem temperature to clarify the effects of shading on stem surface CO,
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effluxes. The results showed that the concentrations of stem soluble sugar, starch, and non-structural C were significantly
reduced by 55.0%, 78.9% and 64.3% , respectively. The mean stem surface CO, effluxes significantly decreased by 39.9%
during shading, and the decrease rate gradually increased as shading time increased. Moreover, shading decreased the
temperature sensibility of stem surface CO, effluxes. The stem surface CO, effluxes and the concentrations of stem soluble
sugar, starch, non—structural C, and stem temperature were recovered after regaining normal light conditions, as compared
with the control. These results suggest that the changes in photosynthate supply could affect stem surface CO, effluxes and

consequently global C cycling by regulating the response of stem surface CO, effluxes to temperature.

Key Words: Chinese fir; supply of photosynthate; stem surface CO, effluxes; non-structural carbon; Q,,
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Table 1 The ground diameter, height and branch length of Chinese fir seedlings

5H5H May 5 6 H5H June 5
Atk Group - - . >
#h4%2/mm i) 5/ cm HK/em H4%2/mm #F =/ cm MK/ em
A 10.1+£0.3 53.7£2.7 6.9+0.6 10.6+0.4 55.1+2.7 11.1+£0.8
B 10.0+£0.4 52.0+£2.9 6.7+0.7 10.6+0.4 53.8+2.9 10.7+0.9
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S, RIR—BK 10 em, AR 4.5 cm 19 PVC 3 B HFTE AR EDE 930, I TFHIERE . £ ERTE
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PVC IR R 7ER R 5 R B A~ 50 BAR 22 AR 2 0 L 6 R FL 30 B R B9 4 & 2 R BT FF 0 4 i
W o — AR R R CEE A i) R R 9 TR FL ST 2 i) b PR e 3, SR 5 PVC BRI BRI ]
b ZJE HHE S — MR B R PVC 3B RS PVC 3R, A PVC PR Z ] L AR IS B 54T
] AR B, KA AT A EER G R I E M T 3R 1 CO i, MRES A KR BT, R0 E i 75
BT R, TGN G A ARG, LN e AR T 305 B A B 8 B I R, R IR AT A Li- 8100
AT P T R S T A 3R R B LA A T RLEE
1.4 AEZSHPERR A

ARSCH B AR S R R T i R RIS SR R ) FNYE A a0 R, AT BE A ik K
A B ARG SZ I 38 H A 9:00—11.00 Z MRS TAE S, IE 7 BV A UK &l I SC 3 %, FE ST 105C
A 15 min, SRJ5 70CHET B IEE
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100 mg FYHETAE S B T B0, FEAEBL O FINA 10 mL ZEEE (R B0 80% ) | iR IR 1 #7570
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Fig.1 The changes in stem non—structural carbon content ( mean
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Fig.2 Dynamics of tree stem temperature ( mean = SE)

CO, 38 5 34 I Z I T X AL B ( P<0.05) 3B SEAL BB B F- 3498 T2 11 CO, 38 it b FEAIK T 39.9% ( XF HE A
H539i 7 :1.34+0.08 F1 0.81 = 0.04 pmol m™ s™") ; 1717 FLR# & W6 Ab FRER [A] (4 SE 4, A+ R 1T CO, 3 2 Y PR AR
WP AT S B A FA Y 4350 R 36.1% ,39.3% A1 46.1% , BESCAL PR AZ AR ¥ 7E PR B2 5% IR 5 1 2 1T CO, 38
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s, XoF BB 2 7 5 Y RN A2 SHE A R Y B T 2R T CO, 38 T 835 25 5% (P>0.05) 5 117 FLR &2 ) BR s B 1~ b B
] AR TR CO, 30 2 25 5 A i 3 (P>0.05, 181 3) . BHT3RTH CO, it i 5 i B4 A it Ze gl SRR W0 B AL 3 v
TR ST 2R T CO, 3 1 A7 76 0 35 AH S G088 o A 35 S0 35 R DG MR 3 i L D' Ak PS5 SO T 3% 1
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Table 2 The relationship between stem surface CO, effluxes and temperature during shading

a b R? Qo n
%} H& Control 0.082 0.074 0.529 ** 2.10 30
¢ Shade 0.146 0.05 0.085™ 1.65 30

* % P < 0.0l;ns;aﬁﬁﬁ

3 iTtig

3.1 LR CO,iE i)

WG R BRI W F AR T 21T CO, i o, 1M BRI A Je W 3R 11 CO, i i A2 2 X UK 3%
W ESE XY T2 1T CO 8 o™ A 28 s e (EH R T BB R R 200 . A BTSSR WL B 2 D B 136 i
CO, I f 1Y F ZE DR 3R 30 5 0 T 3R 1T CO, 38 b BE TR T v S4B '™ . A 52 h e S 800 T R IR E T

IS4
w

M
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Fig.3 Dynamics of tree stem respiration rate ( mean + SE)
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AR B3GR 2R T COLE 3G N T 130% , 1M 43R AL B B0 TR 1 CO @ it TR T 65%, AWF5E
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MR T FATT R FH A 609% 88 A L HUR R 43 A B A S5 77 AL R DR AR T 2R 1T CO, 38 T R R B AR
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TR RARR , 50 5308020 T GG 7 R T B L0, PRI 350 T 3R 1 CO, 8 = B AR T 14%—34% , 55— 5,
AR RGR W 2ER8 1, A r0 AR S5 h i & A ™ M B A G & R 5 W T b i A7 (9 A 25 40 1k
B KA ) T T IS VR SR AR T I AR ) 3K TE — PR BRI T R T3R80 CO, 3 5 1 R R IR E
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TR CO, 38 A I B U A2 B HAL P R A 4% . DGR R OGS P W HE R AR T B2 2 Q0 1H T REMY
— AR A B IR R T R G AT L RA B R R R (V) 5 SR T AR
RES 5 ) de KABLAY B4 S5 2 IR BE L BT FE A2, D' 7 W A IO T o 2o IR ) I W87 5k 3 T v O 2 B, 7T 5 3
Q, HA I, HLAMRHE Michaelis—Menten #ig (R=(V, XC(K, +C)) , YA F=YIHR B (C) 9728 L RE % i
TR AR KR (K, ) AR BRI X ek 3 e N AR B, BRI IA Y W, R K 38 A il B AR Y Rt
AR, VK A3 SRR S AT 3 Q o B R R . Maier %510 FE JCHE MMM T (100 A IR 58 22 1
TEARFICLE F BT 3RIE COL @1 Q, B3I, FIrmy Qo fH AR, i R W FEARR TG A fe i i S 3o 138
Tl CO,im &Y Q, fH %, Azcon—Bieto 2572 Fl Covey—Crump" ¥ i i ¥ I A MIE A5 2 448 fin o A 40 AR 2 1 B 3t
L, 238 SR I B SO A 0 e e L 17 6% 5 Wi L 40 P R ) R R, R, 1 T AR B 50 R B IR 1 SR 7
V5 S REAS R R, A TR S R PR B Kt B D B i) B 20 A n] REAEAE — 2 RS 2, IX B B AT TER A
B 7 A Bt 7 728 T B S i AR T W B L R AR

4 #Hit

AHFFEARFR Y (1) BOL B IR EEFAR S5 PRk & 5 F R, P S R] S B TR\ Co, i
T 39.9%, AR e G = BN R Ay E 25 5 (2) S6 =) R A AL REE SE M -2 il CO, 38 B Xf
RS A RYWE R 5 (3) F AT A S5 E 256 T BUA Bl i 20 B s 1 64, e 0 3R 100 CO, a8 105 HeAseuf, i HL.3
LA HURE | S SRR A IR R AR R Pt 1 Bt /b T EL ke EE A BE AR B BRA T FRATIR AR
HESCR AN 2R CO, 8 it S H B AU AT SR AN R 24k

Bt T R B 2 ] [ AR A A5 SE 0 1 /NN R B ST A T AR 4 T T D
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