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1. dD: 0.2%0, 06'80: 0.03 %o, 6'70: 0.03 %o;
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3. T{ERE: 0~45°C ;
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1. MKESBE: 100 - 60000 ppm (non-condensing) ;
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5180 0.15%0/0.05%0 [H,0] : 0.2%/0.07%;
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4. TERE: 0~40°C;
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NOANIAEARY “KEMZEDIrSEa=EELRT"  (WICO)
RAWKE (BELiE

Assigned TIWA
Values Measured Values
Sample B57H [Yha] 680 [Who] d-excess [Voo] B2H [Who] GO [Yoa] d-excess [
WICO 1 —-77.4+049 -10.80 £ 0.02 9.0 776101 -10.83 £ 0.01 9.0
WICO 2 -41.7+1.1 -5.11 £+ 0.03 -0.8 —42.3+0.1 -5.13 + 0.02 -1.3
WICO 3 -168.3 £ 1.0 —-22.01 £ 0.05 7.8 -168.9 0.0 —22.07 £ 0.02 7.6
WICO 4 0.5+1.1 —-0.50+0.05 4.5 -0.1+0.2 -0.55 +0.08 4.3

Table 3 Intercomparison between ABE LGR TIWA measured values and assigned IAEA values for natural water samples

ING/KAY2HANT 8OZE7.KSZ:I:&E~ SR, BFEFNESERRNEES LR ERNDTETLUE
HATRAIRIFER, FESKIRENEERRR.

EFRRTFRENIA (IAEA) ENIZ/KIEES=HA T —RKEIELEYS (WICO) LARFMARHTT
EPrLieE=RARKIRERZRNE (5'°0F16%H) AYRETIMSL. 235 SCie=I0A. ABB LGR

HIZKBIRIES Y (TIWA) AN T HIREERS, ica
TIWANZERISH, $BOFIMBRAIFBE DB /90.6%0, 0.06%0F00.5%o.,
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Assigned Measured Measured

(%%0) uncorrected (%o0) corrected (%)

&5°H -1143+1.1 -100.1+0.3 -114.0%* 0.2
5120 -15.68 £ 0.02 -6.36 £ 0.06 -15.42 £+ 0.21
d-excess 11.1 -49 9.4

Table 4 Assigned, measured, and corrected values for WICO 5

YT REESRAVKE, BEHESREERGRELE SREERN IR, %




LGRIKEINZZESHTX

IMNIAEARY “KEIEZE S AT SCie = iaELRY”
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H]l]}

Assigned TIWA
Values Measured Values
Sample 6°H [%o) 6'%0 [%o) d-excess [%oo] 62H [Yoo] 620 [%ho] d-excess [%o]
WICO 6 -323.7%0.9 -4141+0.04 16 -323.7%0.0 -41441001 19
WICO 7 557116 5.6110.08 10.8 54610.1 5631003 9.5
WICO 8 176%1.2 -3.45%0.10 10.0 -18810.1 -3.5010.04 9.2

Table5 Intercomparison between ABB LGR TIWA measured values and assigned IAEA values for depleted, enriched, and salty samples

ENEEEN. BUHLREMWKPE2HFIS 180T, TIWAtLEERMHIREFIIER.
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cfnn ) environments present challenges to the persistence of riparian plants. The main
Geographical Science, Befjing Nomal
University, Beijing, China objective of this study was to determine whether two desert riparian species (Populus DOY DOY

Comsponekincs euphratica and Tamarix ramosissima) differed in their water uptake patterns and
Yongmei Huang, School of Natural Resources, | ecophysiological responses to fluctuating groundwater depths (GWDs). This study é:t ~ I_I o~ a
; RARECFIRY 12K, £ Fx 31t T 7KFD
SRAIL: PAMFIRRRLLAIR 57K, S% U
season. Stable oxygen composition (60} in xylem water, soil water, and groundwa- N — ~r— -
e - - RETEK, BEBETKRENTN, SHHMIRETEKFIH R KEIR
National Natural Science Foundation of China, ter, as well as leaf water potential and gas exchange were monitored. Results showed — — N
Grant/Award Numbers: Grant NSFC k : : : i i ;. Ix K 7 ° L 7 I* I* K 7 7

Faculty of Geographical Science, Beijing
that P. euphratica used a higher ratio of soil water, whereas T. ramosissima relied more
91425301 and NSFC 912253003

80 Shallow

Middle
I Decp
B Groundwater

Responses of two desert riparian species to fluctuating
groundwater depths in hyperarid areas of Northwest China

60

Engui Li*?© | Yaqin Tong™? | Yongmei Huang™* | Xiaoyan Li*? | Pei Wang?
Huiying Chen®? | Chongyao Yang®?

Relative contributions (%)

A was conducted in typical desert riparian ecosystems in the downstream Heihe River
Normal University, Beijing 100875, China.

Email: ymhuang@bnu.edu.n basin, Northwestem China, where the GWD continuously increases during growing

on groundwater and deep soil water. As the GWD increased during the growing sea-

28 s s oo WEEBITETN, TS AARHIMER R AR BRI T /KBYIRUZEL HIRED,

and then measured immediately after being cut from plants.

Water from plant xylem and soil samples was extracted with cryogenic
vacuum distillation method (Sternberg, Deniro, & Savidge, 1986;
West, Patrickson, & Ehleringer, 2006), The stable hydrogen (6°H)
and oxygen (6*%0) isotopic compositions of all samples were analysed
by an isotopic ratio infrared spectroscopy (IRIS) system (LWIA, Model
DLT-100; Los Gatos Research Inc., Mountain View, CA, USA). The §°H
and 6'°0 raw values were nomalized to the Vienna Standard Mean
Ocean Water (V-SMOW) scale based on three laboratory standards
(LGR 3C, LGR 4C, and LGR 5C). The long-term analytical uncertainty
was determined to be 1% for §°H and 0.1% for 6°0. The stable
isotopic ratios were calulated as:

16

The maximum net photosynthetic rate (Ays pmol COm™2 s7%)
and maximum leaf stomatal conductance (e, mol H,0m™ 5% were
measured with an LI-6400 portable photosynthetic system (Li-COR
Inc., Lincoln, NE, USA). The measurements were carried out between
08:00 a.m. and 10:00 a.m. solar time when maximum photosynthetic
rate values for the two species were expected according to our prelim:
inary diurnal measurements (data not shown). For each species, five
sun-exposed shoots were measured from each of the five individuals.
Three measurement replications for each shoot at the intervals of 15 s
were made. Gas exchange measurements were not conducted on 22
July (DOY 204) because of equipment failure.

XS, KIRRVAEZRHAE

B2, BEETKRERRL, W IMMERTAREIREIKER, BF
EFe D *METEHNEXS SURIZHRAIFZN .
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Seasonal variation in water uptake patterns of three plant species based @Emm
on stable isotopes in the semi-arid Loess Plateau

Jian Wang ™", Bojie Fu’, Nan Lu**, Li Zhang
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Inter-comparison of stable isotope mixing models for determining plant water
source partitioning

Science of the Total Environment (

F 5.589 ) Pub Date : 2019-02-19, DOI: 10.1016/}.scitotenv.2019.02.262
Jian Wang, Nan Lu, Bojie Fu

Water sources partitioning

IsoSource |
/ model "
Field investigation [
Three Bayesian | s
\ mixing models } LN

< B MixsIR
! By I B MiSIAR
¢ 4 {a) S vicitfolia
SIAR, MixSIR, MixSIAR | (b) ¥ negundo
= —— (€) A gnelinii
Water sources used for plant identification coupled with stable isotopes are essential to improving the
understanding of eco-hydrological processes and ecological management in water-limited ecosystems. Many
approaches associated with stable isotopes have been used to determine plant water source apportionment.
However, inter-comparisons of different methods are still limited, especially for Bayesian mixing models. In this
study, we tested linear mixing models (IsoSource) and Bayesian models (SIAR, MixSIR and MixSIAR) to identify
sources of water absorbed by Vitex negundo and Sophora viciifolia (shrubs) and Artemisia gmelinii (subshrub)
during the growing season in the semiarid Loess Plateau. The results showed that there was no significant
difference in the predicted plant water source fractions using only stable hydrogen isotope (§2H) and only stable
oxvaen isotope (5'0) with the IsoSource model. No sianificant difference was found in plant water source

HIGHLIGHTS GRAPHICAL ABSTRACT [H_E%L\/L&E#Uﬂ(
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Manish Gupta, Elena Berman, Chris Gabrielli, Tina Garland, J. McDonnell
High-Frequency Field Deployable Isotope Analyzer for Hydrological Applications
Warter Resource. Research, doi:10.1029/2009WR008265
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Partitioning oak woodland evapotranspiration in the rocky @ —
mountainous area of North China was disturbed by foreign vapor, as
estimated based on non-steady-state 130 isotopic composition

Shoujia Sun®, Ping Meng**, JinSong Zhang*, Xianchong Wan", Ning Zheng?, Chunxia He*

4 State Key Loboratory of Tree Gemetics and Breeding, Research Institute of Forestry, Chinese Acodemy of Forestry, Bejjing 100091, Ching
®Institute of New Forestry Technology, Chinese Academy of Farestry, Beifing 100091, China
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Stable isotope evidences for identifying crop water uptake in a typical
winter wheat-summer maize rotation field in the North China Plain
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HIGHLIGHTS

GRAPHICAL ABSTRACT

+ A full crop water uptake diagram was
obtained for winter wheat and summer
maize.

+ Stable isotope and hierarchical cluster
analysis were used to classify soil layers.

» Dry root weight density negatively
corresponded to wheat's water uptake.

* Soil water content  positively
corresponded to hoth wheat and

o £
maize’s water uptake. § 31 64 W7 5 BT B BE 3w W3 w4 NI m Wr ms e
» Irrigation should be suspended from the ol
booting to flowering stages of wheat. 5 a6 4 me wa me e ws e 73 w1 19 23 27 11 we 4
0
trom

ARTICLE INFO ABSTRACT

Asticle hustory: Better managing agricultural water resources, which are increasingly stressed by climate change and anthropo-
SAisgiist 2017 genic activities, is difficult, particularly because of variations in water uptake patterns associated with crop type

Received in revised form 26 October 2017 and growth stage. Thus, the stable isotopes 6'*0 and &°H were employed to investigate the water uptake pattems
Accepied 36 Oczober 2017

Available online 10 November 2017

of a summer maize (Zea mays L.} and winter wheat {Tviticum Gestivum L.} rotation system in the North China
Plain. Based on the soil water content, soil layers were divided into four groups (0-20 cm, 2040 cm,
40-120 cm, and 120-200 cm) using a hierarchical cluster analysis. The main soil layer of warer uprake for sum-
mer maize was from 0-20 cm at the trefoil {77.8%} and jointing (48 6%} stages 10 20-40 cm at the booting (33.6%}
Kevwords: and heading (32.6%] stages, became 40-120 em at the silking (32.0%} and milking {36.7%) stages, and then
Crop water use returned to 0-20 cm at the mature (35.0%) and harvest {52.4%) stages. Winter whear most absorbed water
%0 and &H from the 0-20 cm soil water at the wintering {86.6% ), seadling {83.7%), jointing (152}, booting (51.4%), heading

h (28.8%), and mature {67.8%) stages, but it was 20-40 am af the flawering {34.8%) and milking (25.2%} stages. The
dry root weight density was positively correlated with the contributions of the waler uptake for winter wheat.
However, na similar correlation was found in summer maize. Regression analysis indicated that the soil volumet
ric water content {SYWC) was negatively correlated with the contribution of the water uptake {CWU] for sum-
mer maize (CWU= —0.91xSVWC+57.75) and winter wheat (CWU= — 2.03x SVWC+92.73). These
different responses to water uptake contributions suggested that a traditional irrigation cvent should be post-
poned from the booting to flowering stage of winter wheat This study provides insights into crop water uptake
and agricultural water management.

Editor: G Ashantha Goonetilleke

© 2017 Elsevier B.V. All rights reserved.
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2.3. Measurement and analysis

Soil water content at depths of 10 cm, 20 cm, 30 cm, 40 cm, 60 cm,
80 cm, 100 cm, 120 cm, 150 cm, and 200 cm were monitored at
30 min intervals using a Water-Content-Profile probe (EnviroSCAN,
Sentek Pty Ltd., Stepney, Australia) connected to a CR200X data logger
(Campbell Scientific, Inc. Logan, UT, USA} in the field.

Water in xylem and soil samples were extracted using a fully auto-
matic vacuum condensation extraction system (LI-2100, LICA United
Technology Limited, Beijing, China). The extraction rate of water from
samples was >98%. Xylem water, soil water, and precipitation (0.5-
1.5 ml) (manual book edited by Los Gatos Research, Inc.) were analyzed
for 6'®0 and 6°H. The isotopic compositions were analyzed using a
water isotope analyzer (WIA-35d-EP, Model 912-0026, Los Gatos Re-
search, Mountain View, CA, USA). Each sample was analyzed six times,
and the first three results were discarded to minimize the memory ef-
fect. The isotopic compositions were reported in standard é-notation,
representing %, deviations from the Vienna Standard Mean Ocean

Water standard (V-SMOW), expressed as 6(%.) = R““‘E_M x 1000 =

andard
(2282 —1) x 1000. The analytical uncertainties for 6'°0 and 6°H were

0.15%. and 0.5%., respectively. Corrections using a standard curve for
'%0 and §°H in xylem water samples were conducted to avoid metha-
nol and ethanol contamination (Schultz et al., 2011).

Roots were washed, sieved, and then oven-dried at 65 °C to a con-
stant weight to achieve dry root weights. The dry root weight density
was calculated by dividing the dry root weight (g) by the soil volume
(em®) (Guan et al,, 2015; Li et al,, 2010).

The Bayesian mixing model (MixSIR 1.0.4) was employed to quanti-
fy the proportion of water uptake from each water source based on the
mass balance of the isotope (Moore and Semmens, 2008).
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