FPIRFFE 2025,45(5):686 ~694
Bulletin of Botanical Research

5818 3C Original Paper

ML IR 7K 5 T A R IR IS (R 2T BE BY i [z
T ' E&ET FHER® A%ET
(1. BT R R A TAR R0, AR 1500205 2. FRARAEZS R G0 0] 4 S8 2R T o 5 9000 28 (R AL AMRL 2% IR 150040)

M OE WA K 53 RO B S A ) T s AT K R 4 06 R X A BR A A I 114 I
2004 47, B 4 DR ST S CAE A AR 30 S AR R Ry S5 1] BI85 Vi UE ) AR A Y 2422 P WA (Larix gmeli-
nit) W R AR 55 E 9K 40 A DX RS 2k 0 [ 5 el L LD 3 2o 96 sl 3 IR AL A8 B . 2022 4F- 8 H , 7 [ Jii [l
4% Kk b [ 25 2R AR A 0 0k 0 7 2 22 9 it 8 I B 7K 43 R AR (W UED RS LE K 43 R RO (WUE)
I F B A 57 22 5 BE R KK A3 R (WUE,D 5 BRI AS [R)ASE 81258 1 82 7 X6 4 22 5 A K 431 FH 3 R 1 3
Wi . 4R FW] : WUE, Il WUE, 7ES [R] A0 40U08 102 752 T 44 0 35 10 O, 95000 AR A L 90 5% (AT U4 1 WUE, 23 1l 185 K
33.37%38.84% . 42.06% 1 58.76% , WUE, 53 | K 15.94% . 18.47%20.84% F1 39.10% , WUE, {45401 2% BE
JEE A (P MU RIS T f 25 1K 16.92% F130.56% . WUE,\WUE, I WUE, 38 K 11 i 3 341 55 A #0025 B e g St e b
TEAASG . B S R Ab BERT S WUE, FIl WUE, 35 17 76 . 3 19 3 i 6] 22 55 HEAT A UL , 10 WUE, ALFERE
LA A0 1 A P LA 03 4 a5 IR 25 5 0 WUE, ) S48 A0 728 192 A 34 1) o 7 fie oy S50, Tl WU, {SUAEASE 40
7R N AR P R I RIS 22 S M B o 25 b, AR T 5 S R I R AR A K 43 R A3 R e ], B2 TR I 1
B AR R k.

KR AR BROKFR G K R IROR XI5 R DL G RET)

hESHEES:S718.51  TEKEREM:A  doi: 10. 7525/j. issn. 1673-5102. 2025. 05. 004

Responses of Water Use Efficiency in
Larix gmelinii to Simulated Climate Warming

WANG Nan' WANG Jingjing® WANG Chuankuan® QUAN Xiankui*

(1. College of Architectural Engineering, Heilongjiang University of Science and Technology, Harbin =~ 150020; 2. Key Laboratory of Sustainable
Forest Ecosystem Management-Ministry of Education(Northeast Forestry University) , Harbin ~ 150040)

Abstract Exploring the impact of climate warming on water use efficiency (WUE) of trees is significant for
understanding the responses of tree carbon-water coupling to climate warming. In 2004, Larix gmelinii seedlings
grown in four sites along temperate gradient (e.g., Tahe, Songling, Sunwu and Dailing) simulating climate
warming were transplanted to a common garden (Mao’ ershan) near the natural edge of this species’ range. In
August 2022, in the common garden and four different transplanting sites, the instantaneous water use
efficiency (WUE,) and intrinsic water use efficiency (WUE,) were measured using the gas exchange method,
and long-term water use efficiency (WUE,) was calculated via carbon-13 isotope abundance to explore the
effects of different simulating climate warming magnitudes on WUE of L. gmelinii. The results showed that both
WUE, and WUE, significantly increased , with an increase of 33.37%, 38.84%, 42.06% and 58.76% for WUE,,
and an increase of 15.94%, 18.47%, 20.84% and 39.10% for WUE, of L. gmelinii under the simulated climate
warming by transplantation from the sites Tahe, Songling, Sunwu and Dailing, respectively. The WUE,
significantly increased by 16.92% and 30.56% for Songling and Tahe, respectively. The increasing rate of
WUE,, WUE, and WUE, showed positive linear correlations with the warming magnitude. Both WUE, and
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WUE, showed significant and similar site differences in the common garden and among the transplanting sites ,

while WUE, showed significant differences only among the transplanting sites. WUE, was sensitive to all the

warming magnitudes, but WUE, was sensitive only to the high warming magnitude. Therefore, the warming

magnitude and the determining methods should be taken into consideration in tree WUE responses to climate

warming.
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Table 1 Geographical and climatic conditions of L. gmelinii at the four transplanting sites and a common garden in

Mao’ ershan
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Table 2 Two-way analysis of variance of water use efficiency and related variables for L. gmelinii
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Fig.1 Photosynthetic parameters, cabon-13 isotope abundance, and leaf traits of L. gmelinii under simulated climate

warming treatments
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Warming amount was the difference in mean annual temperature be-

tween Mao’ ershan common garden and the transplanting site.
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Fig.3 Relationships between warming effects of intrinsic

water use efficiency (WUE,) , instantaneous water
use efficiency (WUE,)) , long-term water use effici-
ency (WUE,) of L. gmelinii needles and warming

amount
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Fig.4 Relationships between water use efficiency of L.
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gmelinii needles and mean annual temperature
and mean annual precipitation of transplanting

sites
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