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Stable isotopes of xylem water (**0 and D) have been successfully used to determine sources
of soil water for plant transpiration, but mainly in drought-prone environments. The water
uptake strategies of three representative tree species in Japan, namely cedar (Cryptomeria
japonica), larch (Larix kaempferi) and beech (Fagus crenata), were investigated using 8'°0
and 3D of water (precipitation, soil and xylem), together with wood a-cellulose 8*3C and 80,
along one growing season. The study was carried out in the research forest of Yamagata
University (Shonai region), a high precipitation area in Japan, which exceeds 3,000 mm per
year. Precipitation water 8'°0 and 8D increased along the summer growing season, but oxygen
and hydrogen isotopic composition of soil water remained essentially unchanged. In general,
xylem water isotopes of cedar and larch followed the Local meteoric water line, but beech
xylem water was decoupled from soil and precipitation values in July and August. For this tree
species, the xylem water isotopic records are more depleted than cedar and larch xylem water
isotopic values and the precipitation water isotopic records, indicating that beech used more
water from soil layers during July-August than the other two species, which mainly used
newly-fallen precipitation. Wood &0 showed an opposite seasonal trend to the one found for
xylem water, likely because of leaf water isotope enrichment, which was in turn controlled by
seasonal transpiration rate. The higher §'°C values of cedar during summer suggested that this
species had enhanced water-use efficiency during the growing season compared with the
deciduous species larch and beech. Our results highlight different water use strategies among
forest tree species even in areas where the annual water balance is far from limiting plant
performance.



BIARDOKOZERMAE (6180 BELU6D) 1%, WEMOZAKTD T2 D LHEK DR 2 PR ET
H10HEINDN, ZRETEHECTEONEZ VST WERECHEHA S TEZ, B
RIZBIT D 3 >OREN2MFE, 7D H AKX (Cryptomeria japonica), 717~ (Larix
kaempferi) ¥ X7 ) (Fagus crenata) OWIKEREGIZ-DOWT, 180 BXLU6D (FEAK, -
BB IOKRE) LI EHDa-ELe—2F0D §13C BLNS180 HEL-, Z O
ZRIXIIE RS (ENHUE) OBEKRTIThilt, ZOHMIL, 4 3,000 mm %z 5%
KEOZNHIRTH D, BEATO§180 & 6D IFEOKREMIZHEM L2, LEKOMmE
EIKFBDORNAIIARERNZEIL Lo Te, —fRIZ, AXE DT <Y DOAREDKFENL
{K1% Local meteoric water line IZfE > 7223, 7T ORMOKIZ7 H L 8 Alc L EKE
MOV EESNTZ, ZNDOBFETIZ, KREOKENARIZIAFELON T~ Y OAREDOK
[N IS K OBEKENAR LD AL TEBY ., 7HiE 7 A 8 AT 2 DOFELY
HEL O THEEN DL OKREMA LI LERL T, AEOD 6180 LEAKIETITZHOFE
R 2R Lens, Zuds £ 6 < EOKENMAEREMHBIRER TH Y | T ZEZA K
HWEIL L s THlE SN =7ed &L B, EOAXD 6 183C ERFEWNI L1, BEEDOD
TR TF L LT, ZOBENREMOKFIMNRL DL LEREL TV,
INHDOFRERND M ORISR > & i 72 ik Td - T b MBI T TlIpkx 722
KA S 2 BB L WA Z 2Lz L,

PLEICEY | REAZERIL, AAZKRFRES R FERHELREE TEZE L LToFT)
LRAEAT2E RO, Bt (BY) OFE5ERALDIC R EREATLHHLO L]
E LTz,

MXEBFEORKRRNDEES

OOOOO (1,000 FFE)

SR FENE L7 AFZE Tk, AN 72 F G O A A bRk, HENLBIR~D K DB ENC
DWW, N ~D— K72 K 53 OB ENCBI T 22/ RGO, 2hb T X TOHE
A IR, HEUK RO B X O L E RN (55, Be R KFE) R EMH LI-, AR
ZECIE, FENOZ HHURZT Th O H TH IR L T L FEE 23R (RF, BT~
TN R E Y T, TEKSORERNAREDATIZED FEAEWNIER (LTI AT v —,
o E R FEAE) DEWITH DB, 880 LD OfEIE T N TOBRMDE S TR T
HDHZEMBHBIEIR ST, B BREOENORLN TR OKO Tk, B OFRAMRIZY
ILTRY, BRI ESRE, AKOFEME (B E1X 1K) . BLOUK G EZWIL L2 MR R DRSS
BR BN HHZEEFEA L T2, ZOMFTED Feb B 7245 1L, RKEEETRNOS®0 O THLND
FAR DB TH o7z, ZNHOFERIL, FED K D[RR HE 2D N RN ARG I B 95
EOLEERTOBATHLZIE, FLTIOBEN 3 SORBFET X T TRERICBIZES., &kiIcZ
DBR NGO RO ZE R E OB BRI AETHIEEZRALNI LT, HRARNOKIZE
5522 E R AR ZAE 9 58 B DL DR SR T LT B B T b =08, BBOHFZE T
BT BRE I E A B DD RN ZED — > ThD, ZHET, FENHLT ORI KL P —
LM AT HER IR Tl A DR DK ORI CTIXR o7, ZOWFSEORE



RS, MR K IUTEEY R AL DO BEEDS, AKEBICRIF T A D ENHBS L, SHIC,
BER8™0 DT IC L TR DIIRA R E T D ENATHEL % 2 BT,

Pl kv, AFEEZREEDIT, EFRFPERFEDES B e RS A i SR A L YE ) 12
HI D58 L7/, At (8% Ot e LTHFMEHEDH 260 LRBdT-,

PALER LD L & e D i
Zhang Q, Lopez CML, Brandt AC, Voltas J, Nakatsuka T, Agileras M, 2019. Using water

stable isotopes to trace water sources of three typical Japanese tree species under

heavy rainfall conditions. Open Journal of Forestry 10:7-21.



