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In order to explore canopy photosynthesis of desert plant Calligonum potanini, and characteristics of
carbon source and carbon sink in arid desert area, the canopy apparent photosynthesis and soil CO, efflux
rate were measured in high temperature and irradiation and suitable environment periods by the modified
assimilation chamber and LI-8100 automated soil CO, flux system in two years. The results showed that
the difference of canopy apparent photosynthetic rate ( CAP) of C. potanini in different years and months
was significant, the canopy photosynthesis was enhanced significantly with improving soil water, the
average CAP (08:00-18:00) was 1. 82 wmol/(m’+s) in high temperature and irradiation period and
2.89 pmol/(m’ +s) in suitable environment period, respectively. The calculated formula of CAP by
photosynthetic rate of assimilating shoots (P,) was CAP =0.12P_, +0.39 (r=0.86, P <0.000 1) in
high temperature and irradiation period and CAP =0. 18P, +0.28 (r=0.92, P <0.000 1) in suitable
environment period. The soil CO, efflux rate under plant canopy was 0.29 wmol/(m’+s) in growth
period, and it was 0. 15 wmol/(m’+s) in desert bare land. The fixed carbon of C. potanini canopy in
growth period was 3.82 g/(m’-a) , the released carbon under plant canopy was 1. 03 and 0. 53 g/ (m”-
a) in desert bare land in the same period. These results indicated that the increasing in canopy apparent
photosynthetic rate of desert plant C. potanini exceeded the increasing range of soil water in the layers of
root mainly distributed in the water shortage desert area; it doubled in suitable environment period. The

soil respiration rate of desert ecosystem was lower and that in desert bare land was about 50% of that
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under plant canopy. The zone of desert plant C. potanini population was a weak carbon source.

Key words desert; canopy apparent photosynthetic rate; soil CO, efflux rate; carbon balance
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Changes in soil moisture content in late July and late August in growth site of C. potanini
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Tab.1 Changes in micrometeorological factors in late July and late August in growth site of C. potanini
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Tab.3  Soil CO, efflux rate in desert bare land

2 -1
pmol m ™" -s

- IR i LG BT Bl BT

’ 08.00—11.00 12.:00—14 .00 15.00—08 .00 08.00—18 .00 19:00—¥X H 07:00 08:00—X H 07 .00
7H A 0.23 £0.05a 0.40 0. 03a 0.34 £0.03a 0.31 £0.03a 0.01 £0. 02a 0.15 £0. 04a
8 AT 0.20 0. 03a 0.37 £0.01a 0.33 £0. 04a 0.29 £0. 03a 0.01 £0. 03a 0.14 £0. 04a

TE R P BRI « brofiizs, R —4EAR T H 6 8 AR E/NG PREFORZER AR (P <0.05)
R4 TRMBDHRERELAEERILE

Tab.4 Canopy apparent photosynthetic rates of C. potanini in different periods -

pmol +m ™2 -5

e hA TF = RG]
A4y sy 47
08:00—11:00 12:00—14 .00 15.:00—18:00 08:00—18:00
7 Al 1.41 +0. 26a 1.26 £0.31a 1.39 +0.22a 1.36 +0. 13a
2010
8 HTH 1.96 +0.23a 2.05 +£0.43a 1.91 £0.32a 1.97 0. 17b
2011 7 AT 2.61 +£0.21a 1.65 £0.72a 2.40 +0.28a 2.27 £0.24A
8 AT 3.84 +0.25b 4.06 0. 06a 3.60 +0.23a 3.81 +0. 13B
14 7HTH 2.01 £0. 60 1.46 +0.20 1.90 +0. 51 1.82 +0.46
8 AT 2.90 0. 94 3.06 +1.01 2.76 +0. 85 2.89 £0.92

TE R P BRI « pRofiize . F—8AREH G I8, ARE/NG FREFORZER BFE (P <0.05) , AR KRS FREFIRZRMEFE (P <

0.01),

67% ,8 HEt 93% . MIE 1 AT UL, 2011 4F ) £ 1
KR T E T 2010 4,0 ~ 100 em +)2 7 A F

INAILP S R4 TR BT

50 :
it 61% ,8 A VI 38% 7T =i o 9"0/
2 AR T AR AT 8 T A AOL A T el o Sikins o %-°
RT3 1. 82 pmol /(m? +s) Al 2.89 pmol / £ 30-
(m*-s) ,FH24 2. 36 wmol/(m’+s) , *?%;2'57
IE] (19 :00—¥K H 07 :00) W5 18445 1, BEA 2%5 ?‘;
COZHBTHBEET 0. WA CHMT™ 6 510
I TGV ARG, T 2200 A3, 4 75 = ost
2 OEEEKN S AHA (5 H EA—10 A Lk 0 5 0 15 20 25 30

) AR D PR E 2l 3.82 ¢ /(m® -
a)o

PRI AEARAS A 45 R R W], V1 R A e 1
TR 20% ,mHTEFRFEECR 0.31 AR (9) 5,
WIVD £ R 2 kR 0. 24 ¢ /(mP+a) .

FH 2 AF DA 53 B ARG G 38 (CAP) 5[]
PRI EHR (P, R G5 R WK 2, ATLL
i, RFEH SRR, 7 H R AR 2tk O #2
3:CAP=0.116 0P, +0.386 5, r =0.86, P <0.000 1;
8 H FAIMZENE RN . CAP =0. 177 9P, +0.282 4,
r=0.92, P<0.0001;8 AMHMHXAHKT7 A, W
R IRERRHE , 15 H D B R B oL A il R
[FAEEOE G #H R R AN CAP = 0. 158 8P, +
0.2103, r=0.84, P <0.000 1, A] L, 7¢ R fb AL
KPS E R AR AR KT G BRI X 55 5 T
s (6.7 A y) FE BRI (8.9 H4y) , HIXE

[l A Y643 %/ (umol - m 2 - 571)
El 2 DPAER AL H RS R BDE A E RN R

Fig.2 Relationship between canopy apparent photosynthetic rate

and net photosynthetic rate of assimilating shoots in C. potanini
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