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Characteristics of Gas Exchange of Five Common Water and Soil
Conservation Tree Species

WANG Hai-xiang, XU Chao, WEN Guo-sheng”, HU Ce, ZHU Li-na, LIANG Xie-en,
HUANG Hao-nan, ZHOU Zhe-yu

(School of Forestry and Biotechnology, Zhejiang Agriculture and Forestry University, Lin’an 311300, Zhejiang, China)

Abstract: In order to understand the gas exchange characters of water and soil conservation tree species, the
photosynthetic and transpiration characters of five common urban forest tree species in Hanzhou, including
Sapindus mukorossi, Choerospondias axillaris, Cinnamomum camphora, Elaeocarpus glabripetalus and
Phyllostachys edulis, were studied. The results showed that the daily dynamic curve of photosynthetic rate (Pn) in
Cinnamomum camphora, S. mukorossi, Choerospondias axillaris and P. edulis indicated bimodal type with
obvious “noon break” phenomenon, while those in E. glabripetalus indicated single peak type without “noon
break”. The Pn was in the order of Cinnamomum camphora > P. edulis > S. mukorossi > Choerospondias
axillaris > E. glabripetalus, while the transpiration rate (Tr) showed Cinnamomum camphora > S. mukorossi > P.
edulis > Choerospondias axillaris > E. glabripetalus, and the water use efficiency (WUE) was E. glabripetalus >
P. edulis > Choerospondias axillaris > S. mukorossi > Cinnamomum camphora. Tr, Gs and WUE had significant
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differences (P<0.01) among five tree species by ANOVA analysis, while Pn and Ci had not significant difference.
Pearson correlation analysis showed that Pn had significant positive correlation with Tr, Gs, PAR, and did Tr with
Gs. WUE had significant negative correlation with Tr, Gs, and did Ci with PAR and Ta. Therefore, Cinnamomum
camphora and S. mukorossi had high Tr with low WUE, so it was better to strengthen water and shading for
reduce Tr in conservation process. P. edulis, Choerospondias axillaris and E. glabripetalus had low Tr with high
WUE, showing that they could scientifically use soil moisture and adapt to drought environment.

Key words: Water and soil conservation species; Transpiration rate; Photosynthesis; Gas exchange
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Table 1 Characters of 5 tree species
izk?] 4z e BN R W T L %
Species DBH (cm) Height (m) Height under branch (m) Crown width (m) Crown loss (%)
Je ¥ Sapindus mukorossi 18.43+1.0 7.84+1.2 3.49+0.8 8.73+1.1 5~10
MR Choerospondias axillaris 17.86 1.4 10.35+1.3 2.36+0.4 5.03+2.0 10~15
% Cinnamomum camphora 22.86+1.3 7.14+1.2 2.50+0.5 6.60+1.9 5~10
Tyt 95 Elaeocarpus glabripetalus 23.07+0.8 6.55+0.7 235405 5.7642.2 5~10
FE1T Phyllostachys edulis 11.06 +1.2 13.30+1.5 9.22+0.8 410+1.8 10~15

n=5

1.4 HES T+

{#i F§ Microsoft Excel 2007 4t %48, #|H
SPASS 19.0 F X 5 Fhbss it (1) S AR AE 4 F b O AR
TR Z 508, SRH Sigma Plot 12.0 £: 4.
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Fig. 1 Daily dynamic curves of Ca, PAR, Ta and RH. Ca: Atmosphere CO, concentration; PAR: Photosynthetically active radiation; Ta: Atmosphere

temperature; RH: Relative humidity.
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Fig. 2 Daily changes in net photosynthetic rate (Pn) and transpiration rate (Tr)
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Fig. 3 Daily change curves in stomatal conductance (Gs) and intercellular CO, concentration (Ci)

14 - .
—@— LT Sapindus mukorossi
12l -O— W Choerospondias axillaris
—w— & Cinnamomum camphora
10k N FEIHTIE Elaeocarpus glabripetalus
_.5- —m BT Phyllostachys edulis
£
g 8-
=)
E
2 6+
o
=
= 4l
2L
0

1 | | |
12:00 14:00 16:00 18:00
B [a] Time

1 I
08:00 10:00

Pl 4 R FR K TR B ARG HIZ

Fig. 4 Diurnal variations of water using efficiency of different species
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Table 2 Daily average of gas exchange parameters in 5 species

PR, DAFEEFLDE > BAT > THE T > ML >
Fh, 5 AR WUE H2LES{E (umol mmol ™)
WRIRN: T DE(7.8142.76)>F47(3.73+.48)>FF iz
#((3.37240.89)> 5 Hi 1+(2.4840.98)> 7 4% (1.6140.6) »

2.3 S \SETTEH T

HR T W R, 5 PR WK T OREER
[ Try Gs f1l WUE 2 74 i35 (P<0.01); Pn Al
Ci 1 ZRALE(P>0.05)(F% 2).

2.4 SAZ®SESHERFFHIHERE
MR (ER 3), Pn 5 Tr. Gs 2 PAR
ERFEEMXXR;Tr56s RREFMIEER 5
WUE 2R EMHKKR; Gs 5 WUE 2 2E 7l
KK FZR: Ci5PAR K Ta RREMMIILR; PAR
5 Ta BREFIEMKKR, 5 Ca it RH R EE A
KKZ; Ca5RHERBEFMHKIKR, H5Tak

B Species Pn(umolm?™)  Tr(mmol m%™) Gs (mol m%™%) Ci(umol mol™)  WUE (umol mmol™)
JC ¥ Sapindus mukorossi 6.61+1.80a 2.46+0.45b 0.08+0.020a 195.04 +24.69a 2.48+0.4bc
FRE Choerospondias axillaris 4.13+0.87a 1.2340.24cd 0.0420.008bc 183.02+31.39a 3.37+0.37bc
F#% Cinnamomum camphora 7.11+1.86a 4.20+0.58a 0.09+0.017a 232.47+27.38a 1.61+0.24c
FEMALDE Elaeocarpus glabripetalus 3.43+0.50a 0.48+0.09d 0.02+0.004¢ 202.08 +20.06a 7.81+1.13a
E1T Phyllostachys edulis 6.89+1.52a 1.790.22¢ 0.07+0.01ab 231.64+7.66a 3.73+0.61b

FIF B E AR 7R Rr 2 7 58 (P<0.05), Pn: et Tr BIEER; Gs: ALFE; Ci: Ml COIKE; WUE: KRR,

Data followed different letters within column indicate significant difference at 0.05 level. Pn: Net photosynthetic rate; Tr: Transpiration rate; Gs: Stomatal

conductance; Ci: Intercellular CO, concentration; WUE: Water use efficiency.
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Table 3 Correlation between gas exchange indexes and environmental factors
Pn(umolm?™) Tr(mmolm?™) Gs(molm?™) Ci(umolmol™®) PAR (umolm??) Ca(umolmol®) RH (%) Ta(C)

Tr 0.690"

Gs 0.747" 0.831"

Ci -0.191 0.016 0.051

PAR 0.374" 0.237 0.303 -0.556""

Ca 0.046 -0.129 -0.143 -0.583"

RH -0.046 -0.156 -0.139 -0.544™ 0.905™

Ta 0.089 0.171 0.127 -0.392" 0.617" -0.888™ -0.958™

WUE -0.072 -0.543" -0.414" -0.051 -0.011 0.198 0.204 -0.187

** P<0.01; * P<0.05. Pn: #GAHE; Tr: ZMH%E; Gs: SILSSE; Ci: Ml COWKE; PAR: Ja& A JURS; Ca: KA CO W E; RH: MIXHEE;

Ta: SRR

**. P<0.01; *: P<0.05. Pn: Net photosynthetic rate; Tr: Transpiration rate; Gs: Stomatal conductance; Ci: Intercellular CO, concentration; PAR: Photo-

synthetically active radiation; Ca: Atmosphere CO, concentration; RH: Relative humidity; Ta: Air temperature.
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