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Abstract: A considerable challenge faced by the largest Grain-to-Green Programme of the Chinese Loess Plateau (CLP) is
whether planted species can adapt to semi-arid climates. Our project aimed to explore the adaption characteristics of
introduced vegetation under warming and drying climates in the Yangjuangou catchment of the Loess Plateau. We analyzed
and commpred the differences of inter-annual radial growth responding to climate change between introduced and native tree
species. Based on dendrochronological methods, we collected tree-ring samples and established ring-width chronologies for
both introduced ( Robinia pseudoacacia, Caragana korshinskii) and native ( Armeniaca sibirica, Vitex negundo var.
heterophylla) species. Relationships between the environmental factors ( temperature, precipitation, Palmer Drought
Severity Index (PDSI) ) and tree-ring index were determined using correlation analyses. The resulis showed that: 1) The
tree-ring width series of introduced species had significantly passive correlations with May-August temperatures ( R.
pseudoacacia; —0.511 to —0.427; C. korshinskii; —0.738 to —0.227;P<0.05) and positive correlations with May—August
precipitation ; tree-ring series of native species were also negatively correlated with the temperature and positively correlated
with precipitation, but not significantly; 2) Different from those of native species, the tree-ring width series of introduced
species showed a relationship with the temperature and precipitation from the growing season of the previous summer
(July—September) , indicating that the environmental factors had a lag-effect on the growth of the introduced species; 3)
The tree-ring width series of introduced species maintained positive correlations with PDSI each month with the highest
correlation coefficients (R. pseudoacacia; 0.481 to 0.704; C. korshinskii; 0.314 to 0.610;P<0.05) in the growing season
(R. pseudoacacia April—September, C. korshinskii April—August). However, there was a weak correlation that did not
reach a significant level between the native species and PDSI; 4) The tree-ring chronologies showed a specific intensity
response to environmental factors (temperature, precipitation, PDSI) , introduced species were strongly negatively affected
by water stress in the CLP semi-arid region, with R. pseudoacacia affected the most followed by C. korshinskii; however,
native trees were only weakly affected by drought, where A. sibirica growth was normal in the severe drought condition, and
V. negundo var. heterophylla was the most drought tolerant species and relatively robust to the effects of climate change. In
conclusion, introduced species were strongly negatively affected by water stress, suggesting their growth would be
unsustainable in the future, and native trees were weakly affected by drought, and could adapt to the climate change trends

in the CLP semi-arid area.

Key Words: Chinese loess plateau; radial growth; tree—ring index; climate response; PDSI; vegetation restorationa
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Fig.1 Location map of tree-ring sampling site of the Yangjuangou catchment in the Loess Plateau of China
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Table 1 Site information, chronology statistics and results of common interval span analysis of standard tree-ring chronologies from the

Yangjuangou catchment in the Loess Plateau of China
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SD:#5#fEZ Standard deviation, MS ; -3 /& Mean sensitivity; ART; —Ffr H #15& Autocorrelation order 1; Rbt; F.85 8] A 5 24X Mean inter-
series correlation; SNR ; 5 s 1y Signal-to-noise ratio; EPS. FEARBEHA R KRGS Express population signal ; VFE ; B — E WA BT 5 J7 2248 Variance in

first eigenvector

2 #R

2.1 AFRIEARGIHRHIE

GtE B (R 1), AR R % 2 NMERTFHHURE (MS) A TYRIEE Ar 45K,
UL TR0 LU F AR PRI S B2 22 SRR (Rl 4 ME RIS A5 M 1L (SNR) W6 WA ASHIF 9 BT R A A
AREAFEFHIHREE L, AT SARICEE (EPS)¥I7E 0.85 LIE, ASRYIFIILATH EPS ti550.8
DL b (oA 450 ) i T A JE A R AR REAS I BT 3 A5 5 AR RENS A0 R B R R AE > S ANIIRE LAy 3
S — F R T 22 R R (VFE) Wk 8 T 88 K, R W 3 AN 58 % e 6% AR 47 1 s o7 A< 722 Ak — 3K
P AT RAERS TP B, VFE (EPS SNR 8 07k 41t , (H MS AU [E FHOC R 4L Rbt 2102 4 MERT RS
(), AR 25T FH AR e — S N S R AESE . MIXHTT 5, 51 EE Rl A SR Wb A AR 2 1A 0 =F & I 3R B
R, Z RN AN TR B, e e A S S i rE R ROk UL, W FE DX AR ) A K7 B3R [E] R
B FRIHI L, SHRIER S TERZNSERE S, FrREN 4 DR IR SIS & 2 TR SR AT
2.2 N THNE SRR R AR ] A XL | RA 7K i) 1z

2o SRR A A 5 R0 118 B 2 AR G il A DR I A DG R B o A B (L 3) R AR AR T A K
ZHA G FHRIRE AR, Hrp B A e AR K2 AR 7.9 A RES4ER 5—9 A0 (r 4
F-0.340—-0.511,P<0.05) , T IEAH AL AE AR 10 H Ay FXRS4E 1,310 Ay, HI%A a3
Rrg . R 5 A7 3R ¥ 9U7E R 2803 S RoK IEA DG i e FARRY 7.9 H A FIRSAER) 2.5 s8] B K
S (r 4T 0.331—0.531,P<0.05) , HARIAERK S 12 A5 52 10 A 5K 2R EFE A EK

http ; //www.ecologica.cn



38 %

15p
WAy Armeniaca vulgaris
1.0 A A M f\ A\ A //\/
TV
g
‘-é L5 HIBE Robinia pseudocacia
# 10 e N A -
=i / v
g
= 05F
& 4% Vitex negundo var. heterophylla
b [
10 A\
Z \/
0.5+

¥4k Caragana korshinskii

A\
AN

4 120

B
i Q 190 2
g
b 60 3
I
a
1 1 L L | 40 M
1970 1980 1990 2000 2010
A4y Year

B2 EIBRFEAREMRENBIEER
Fig.2 The standard chronologies along with a smoothed 11-year moving average in the Yangjuangou catchment of the Loess Plateau
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