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PHOTOSYNTHETIC CHARACTERISTICS OF A SEMI-ARID SANDY
GRASSLAND COMMUNITY IN INNER MONGOLIA

CUI Xiao-Yong'* DU Zhan-Chi* and WANG Yan-Fen'
(1 Institute of Botany, the Chinese Academy of Sciences, Beijing 100093)
(2 Commission for the Integrated Survey of Natural Resources, the Chinese Academy of Sciences , Beijing 100101)

Abstract Photosynthesis of Artemisia intramongolica leaves and communities were studied at different developing
stages. The diurnal course of photosynthetic rates of leaves and communities changed with climate conditions, with
the instantaneous photosynthetic rate depending logistically on PAR (Photosynthetically active radiation). Low soil
moisture content greatly depressed light use capacity of plant leaves and communities. On clear days photosynthetic
rates mainly depended on air temperature and humidity under favorable soil water condition. Low mid-day air humidi-
ty was the critical environmental factor in observed contributing to “mid-day depression” of photosynthesis. The tran-
spiration rate of leaves was linearly correlated with air temperature. Moreover, the light use efficiency (LUE) and
water use efficiency (WUE) of plants were both closely associated with PAR and air temperatures in a negative linear
relationship. A. intramongolica maintained relatively high CO, fixation capability under dry soil and high air tempera-
ture conditions, though, once soil water content increased, photosynthetic rate and biomass were observed to also in-
crease greatly. These results suggested that the photosynthetic strategy of A. intramongolica is adapted to the condi-
tions of sandy soils in the semi-arid regions where it occurs through its ability to maintaining a certain degree of LUE
for a long time under water stress and high temperature and then to resume high photosynthetic rate when soil mois-
ture status improves. It competitively inhibits other species through its high water harvesting capacity and its high
transpiration rate.
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Fig. 1 Diurnal changes of photosynthesis and transpiration rate of

Armetisia intramongolica leaves as well as environmental factors
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Fig. 2 Relationship between PAR and light use efficiency
(LUE) of A. intramongolica plant leaves
PAR: P 1 SeeFig.1
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Table 1 Effect of soil moisture status on photosynthesis rate, transpiration rate and WUE of Artemisia intramongolica leaves

- + 34 7K & Soil water content (%) HEEEP REERED K4 R E
0~10 10~20 20~30 Photosynthetic rate Transpiration rate P/T (WUE)
Treatment
(em) (cm) (cm) (pmol » m=2 ¢ s71) (mmol * m~% + s71)  (mmolCO; * mol™! H,0)
TF& Arid 0. 95 1. 00 1.03 5. 064 0. 764 6. 665¢
P& TH  Semi-arid 2.99 .10 - 1.07 14. 848 2.878 5. 2148
¥ Humid 6.92 2.06 2.40 19. 74¢ 5.97¢ 3.314

HAZBRFERABE, AEMAENARFELNRRERE 1 %MK EBEKY Datacfa column with the same letter are not

significantly different. Capital and small letters denote different at 1% and 5% levels respectively

%2 FRAMEHELHERREABRSRENANE

Table 2 Daily amount of photosynthesis and LUE of Artemisia intramongolica leaves at different stages

H &#/ PAR HREXSE K AEFI K Light use efficiency
Ea;u; Daily amount of PAR Daily amount of photosynthesis (mmol CO; * mol~!proton)
(mol * m™%) (mol COz * m™*) 3000 800 1500 -1 Mean
5H 25 H May?25 49.4 0.75 34.1 18. 8 5.4 15.2
7H2H Juy2 60. 5 0.73 20.0 14.0 11.0 12.0
8HA7H Aug7 — - - - - -
9H 18 H Sept. 18 30.0 1.03 62.4 47.0 42.7 35.2

1, 2)s 3): BAHKIBEIBE PAR (pmol » m™2«s71) PAR: JE 1 See Fig.1
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‘Table 3 Seasonal dynamics of daily net photosynthesis, transpiration ,

and water use efficiency of Artemisia intramongolica leaves

H # Date
5H25H 7TH2H 94 18H
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K4 F s R
WUE 2. 46 1.44 3. 39
(mmol CO; ¢ mol™!? ’ : ’
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Fig. 3 Relationship between air temperature and transpiration

rate of A. intramongolica leaves
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Fig.4 Relationship between diurnal changes of

community photosynthetic rate and PAR
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PAR. LB 1 See Fig. 1
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Fig. 5 Effect of watering on light use efficiency (LUE)

of A. intramongolica community

BRSO A AR R R EE R, X
AR M A AR B/ .

3 3 i

HEEAREYNEREABEIE, M58
FREATHXRREYRBEMNAFRRHER.
FPTREAFMXEALRER, FRARELTE
FHERBBRILBTHAE . BRERESTH
HKBABEERERA UHENAR ERXRP
BIAVEEEN A ANPEN S ERE PAR K
KRB HEY, LB B A ERAR W
BLEH B [T B, 3R B U0 ) A b XA SR OB ER3R
ERIFMENRES . EEKBETH 6~9 A,5%
BERK, BR—-KABA RS, BRNEEERR
ARERW. . MESETRNS . BXZBER
ERGHBEWTHAFRASER AKX IEESE
fr B2 S B A 3 m A R %, 1997),
Ui b K18 B0 L 3% 38 00 7, S 6 B W U 8 X 4 TR
BEHAA.A—FE, B TRKEERPEEYEK
AERKIEE, N8 2 SRR REARIE B, DT

R4 DEBEEMEAEANANEH/LR

Table 4 Comparison of light use efficiency in Artemisia intramongolica communities at different stages

Hpta®

FBEF I  Light use efficiency

Daily net photosynthesis HRH PAR .
A# (mol CO, » m—2) Daily total (mmol CO; * mol~!proton)
Month PAR
B W ER (mol » m=2) WER WER L . o
Ground area Leaf area Ground area  Leaf area
5 0.131 0. 501 46. 86 2.8 11 3.5 5.2 2.5
6 0.227 0.429 22.18 10 19 14 13 7.0
7 0. 808 0.911 47.15 17 20 21 17 12
8 0. 445 0. 464 25. 36 13 14 19 14 12
K Watering

5 0. 203
6 0.736
8 0.582

0. 785
1. 404
0. 607

57.70
43. 66
33. 00

3.5 14 6.1 4.1 3.0
17 32 21 20 13
23 24 24 21 19

1),2),3): M2 See Table 2 PAR:WHE 1 See Fig. 1
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