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Studies on respiration of Pinus massoniana
in Heishiding Natural Reserve
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Abstract; Respiration amount of Pius miassoniana in Heishiding Natural Reserve in western Guangdong was
described in details in this paper. Based on the morphological features of trees. helped by the portable CID-51¢
Photosynthesis Systemn and Self-made Respiration Apparatus. Respiration rates of leaf and non-assimilation or-
gans (stem. branch and root) in different diameter were measured. and the appropriate relationships between
diameter class and length. between the respiration rate and the diameter of woody organs. the equations for es-
timating the population respiration were established. They were used to estimate the population respiration.
and the result showed that the annual population respiration amount was 57. 868 t « CO, hm™ a™. of which the
stern 4.449, the branch 4. 695, the raot 6. 868, the [eaf 41. 855 t * CO,hm “a™. the respiration amount of the
leaf was the highest accounting for 72. 33%; . of the other woody organs were lower only accounting for 7. 6993
~11.87%.

Key words. Heishiding; lower subtropics; respiration rate; diameter distribution function; Prnus massoniana.
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B .40 Yoda 3 1965 #4EM 52 T LG E M= 2
BOHEM«HY1L5~2. B aER 2. Z28E
EAGESARFLETRONE P B0y fH
Fe.2781- WM afR 1.453 9. RMEHTE
WEAHARRPEDRMERANE . HH
afAN1.657 3~2. 0 BARTHEFFERTHER
2y R 2 ER1.062 4~1.361 3, BEEARM
WEEEREL.

-

?

Z 1

£
@ <8 ! <4 ‘ < >

B H/'m

25

—_ ey

—g 15F

Z 10f
0

<M <3 < < < >
M1 Drem
B2 GEBHEEKENEESSH
Fig- 2 DBH distribution of the trees
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X 2. 5cm, L AR ML AR TTERN WERE
3% 28~30°C.
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Table 1 Parameters of every organs of Pirus massoniara 1t Heishiding

N5 Bg#Etems  WRE (om #H BH(w) gl By . " o
Na. DBH Heght Organ Fresh (kg} Max(cm) Mintem!
1 30-2 2 000 2 Seem 508. 8 33. 8 G2 — o} 0039 5
# Branch IIr.a 18 n 2z 20 311 20 11.0371 7
B Rom 172.5 10, 0 0 s 6l2 1.331 3 0547 7
M Leal 1.8
2 5 1900 2 Scem aro g @9 2 0.4 — 0 0.0dd 6
# Branch 83. 6 9.1 0. 14 417 2.0 5.340 6
## Root 127, 2 344 o 2212 1.481 4 0.497 1
M Leaf 13 6
3 52 3 000 Z Stem S 0635 58. 18 0.5 — { 0. N304
# Branch 4168. 9 14.6 0.2 73 438 kA 32,054 8
18 Root B33 1 vO. 1 0 4 764 1. 060 3 0. 339 &
M Leaf 76,9
4 43 7300 = Stem 1 253. & 51. 3 0.5 — 4 G. 027 B
# Branch 286. 4 13.& 0.2 53519 2.0 2]1. 1851
1B Root 405. § 61. 2 o 4120 1-273 4 0. 539 4
if Leaf 16. 5
5 32 2020 % Stem 597.7 367 D 4 — 0 0.036 &
¥ Branch 137. 8§ 11. 2 0.2 24 521 2.0 13.173 0
1 Root 200, 6 42 B B 2 B39 1. 281 1 0506 9
it Leal 2201
6 18 1 B30 % Stem 178.7 20. 6 [EN] - o 0.061 1
# Branch 41. 8 6.2 02 6 4315 2.0 6. 400 0
# Root 63.6 23.9 0 1417 1.351 3 0.548 1
8 Leal §.6
2.3-2 AL BES R EenE ERAE = DBREBERBARKHENEFEEE 20 °C)

ERBREFRMNNERHEFANTHRER IE
EANERABBHEYALS AR EHITRENE
M, FERE SR S B L AL RIS CID-510 ¥
EREMBSETHARSE ME CO, RETLM
BE. HWERMCO, IRERE N 0~2 000mg/L,
HAEERL0. 01l mg/LBEWE 0~50 °C. ¥
BRht0. 1 C.ESERBIFEN 0.5 L/min. it #
& FaBTE A 10 s,

FRERNTREETRHET - RETRELR
HoCER,

7.07

273+ T
r= “m_l(cz'CJ(VFVJ)

273

AP BFREER (mg CO,=kg #FH h').
w RSB E (g) . 2 KAE R BT (R AR (s
C.. C, B RE ZHEME  IKMEM CO, IKE
tmg/LY VLV, 28 A SR EE & R (mL).
THEBAMBE CC). #TARBEFUEHE
BEFRER.FBE - HFREEXERQ,
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2.3.3F Rk AL A 2me A E EREBEN
WEEERANESEREF X MABWRBREREHE
MER, MEERLEEEREATH. A0
BHEE S 2R U0 TE B 2 ) BT o B B A R A
BHFEEREHEAND KB s RIRAERY
MERRR.
BRT. r = A" (4)
t: 1/r =Ax+R (3)
AR r Moo hFRERNEE;A. B
REBRY. ATHESENFEE. L THE
ERXRE CKBEHR 20ORMESH N
T:
E.A=112.012 2.B=-1. 150 6(R*=0.921 1)
F.A=0.038 8.B=0.002 6(R'=0.951 6)
R.A=67.1205,B=-0.544 2{R'=0. 642 1)
LA4EKSREHRENITE
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DREMASE R EENRHE,
R (g CO, « kg™h™) = r(umol CO, m?s™)
n SLA (m*kg™) » W (kg + tree™) x t(h)
=1x0.471 0 % 3 600 = 44
» 107°W (kg « tree™)
= 1.50(g CO, kg h™)
» W (kg « tree™) (6)
42 FRABEFAENALE TR
BRMFREATEEIEIR FARRASEL
ERRUEZSBENFHFRERRE HH T
ARZZEMBEFREZLAR . CFHEEBRER
AR LR ESA B EE., 3
FSEMATE " WENE. RARSERER
ERERENFRE. RiTEHNREERENT .
HABRBENE-BRR (O —FRE
Er, ERFFRTFHFRRBIZN IR H (DK
.
dR{(z) = dw .,
=k f(z} » ()
= kk'zdx X r(x) (73
Gl 3 T
vdwlz) = k' dr

w = [Fdw(z) = ’;ia(z:«-zfﬂ

w(3-a)

A, THARENRANAMBAEE
(e ) FRED»dw(x)h E—RBREMNE E (kg , &

SRR = (8)

HEARBEEEFTRNASE.
KARFENSFRE RORE TEMARN
AERWFPREZFL.H.
R = [Zr{)dw(x) (9)

BERE @, OIRDO LA RIRRAARREE &
HEITR B K A
IR R, = [BALM 77dx
= AR [ dx

A
ia+ BT

B W T A M E B — TR

= ki’

A A G 11D

21 %
WU % 0. B LA ZE 0 PR R B i+ S TR L %
' A 3+8 |z,
E(RI.R, =k 3+BI |z (11)
ki’

— [z =
E(Rarj =Rh - L: Ax + B ry dI
= b LAz + B[ A2

EQOXMEFARS B THAELFE RE
(DR MR TIE 2,

BEGOOADHMODE. HEEEREK
MR CERFE T RRREE 2,

£2 HSRANFEERE (g CO; tree'h'ar 20 °C)

Table 2 Respiration amount of organs of sample trees
{ mg CO)-tree” b " at 20 °CH

%% &  # R o &

No. Stem Branch Root Leaf Total
1 1.607 6 1.4424 2.313 9 11.561% 16.%25 8
2 1 3812 1.1B41 1.815¢0 8.376% 12.757 2
3 3.454 2 4,451 7 6.047 5 47. 223 % 61177 3
1 2.453 3 2.B% 6 4.2344 28.599 1 3B.176 %
5 1-7159 1.714 & 252149 13. 5676 19.52013
§ 0.9884 0.756 3 1.11v s 4.024 9 6- 880 3

25 HBEFREARAER

BT AR AP E—S T eT
BRBSHA/NMDPH.DHER on.H YRS
) ZEFERGENXE. fTERIENRE
WEE (X2, RRSERREHFERBEXR. LUTF
RESEXFHEZAHES.

F{(R,} = 1.970 8 (D*H)***

(R, = 0.091 7 (D*H)"¥*!

B(R. = 0.222 4 (DFH)" ™ (13>

H(Ry) = 0.016 8 (DH)"™*¢

HA(R) = 0.116 5 (DH)" =+

UERZERLESEBEAAERAELERTRA
RRAFESEBMEAHEFREGRI),

HERIALEL RATR T RS ZREHR
BEM IR B % 57.868 1+ CO. hm™® a™ By S M &
38.772 t « hm* 2" T A T B iR T
B4y Bl % 4. 449, 1,695, 6.86&, 41.855 t »
CO,hm*a’s MEFTEHBIBE HAHEEM
2.3 HSBESHNR 7.69%~11.87% . X
SHBFRVRVEMH IFRER KN ETAE
BEHTRERA SFEFLTFREN 100~
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Table 3 Respiration of Puus massoniana in Heishiding
e LTS 101 i) F G 0 2R R ERRHETHR  HEEHK
a B 2 000 m' Respriation Respiration amaount Respiration amount Respiration amount Percentage
rgan wn plot (g CO, h* (g CO, hm* b (e CO; hm™?a”) it =hm?a’s {21
# Stem 101.595 6 S07. 978 1 4.449 9 2. 981 4 7. 68
f Branch 107.192 1 335 960 3 4.695 0 31455 3. 12
- ¥ Root 156 B12 7 784.063 5 6. 868 4 4. 601 & 11. 47
A Leaf $35. 580 5 4 777-952 4 41. 854 8 28 042 B 72.33
£ it Total 1321.1910 5 605.954 0 57.868 1 38.771 6 100
3 i B R RO R ETEEBES S,
HEBRFLRERMRAFENFEFALBENER SEIM:

S5ERKEZENXATHRFBHEFER S
=k RR HB c SWRERZEHXFETH
FEE r=A"(FTHBINK 1/r=Ax+BEOIFE
T

H CID-510 K& RO M B FEMR F R £ 20 °C
Bt B S B AR B e PR R 0.8
~1.2 umol CO, m* s 2Z[H .M REMHEHRTEIL
X9 9.471 0 m® kg i B, MIFE 13. 38~ 20. 07 mg
kg b2z (8] K T 2= 8 1 ) 52 2k W 0d BRH (L TR
HEEFE R (70. 6 mg kg WRTHEED.

HCID SO ASREEH G MFREE. N
TRATNARBPEIRBAHOTRE. 5
RELERBGEY 57.868t+ CO, hm™®a’. £y 7¥
# 38,772t - hm ' M T | HFF .88 .0
WE 0 B 4352 4. 449, 4. 695, 6. 868, 41855t +
CO,hm*a’. W SHEAER AN EBN
72.33% BB EFHN 7.69%~11.87%.
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