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Abstract: Using tree and shrub ring materials from precipitation gradients ( Suide; 447 mm, Yan'an: 531 mm, and Yijun:
603 mm) in the central of the Loess Plateau, the climatic sensitivity of radial growth of Robinia pseudoacacia, Armeniaca
sibirica, Ziziphus jujuba, and Sophora davidii under different precipitation conditions was analyzed by methods of
dendroclimatology. The results are as follows; (1) the standard chronology of Ziziphus jujuba in Suide and Yijun had lower
statistical parameters, lower individual growth consistency, and less climate information in the tree-ring material. It

indicated that Ziziphus jujuba in Suide and Yijun County were highly adapted to local climatic conditions and its radial
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growth was less affected by climate. (2) Robinia pseudoacacia , Armeniaca sibirica, Ziziphus jujuba, and Sophora davidii all
showed higher sensitivity to climate in forest-steppe transition zone ( Yan’an) , and the explanation rate of climate factors to
radial growth of species was the highest in this area. Except for Ziziphus juyjube in Suide and Yijun, there were time-lag
effects in the climate-growth relationship of trees and shrubs at different sample sites. On the whole, the climate sensitivity
of Ziziphus jujube was the weakest. In Suide and Yijun, the sensitivity of shrubs to climate was significantly lower than that
of trees. (3) Natural species Armeniaca sibirica, Ziziphus jujuba, and Sophora davidii were not sensitive to long-term
drought stress under the three sample sites, which showed strongly ecological adaptability. The response characteristics of
Robinia pseudoacacia, Armeniaca sibirica, and Sophora davidii in Yijun showed a trend shift. The negative feedback of
temperature to Robinia pseudoacacia and Sophora davidii decreased and the positive feedback of temperature increased,
while the positive feedback of temperature to Armeniaca sibirica decreased and the negative feedback of temperature

increased.

Key Words: the Loess Plateau; precipitation gradient; radial growth; climate sensitivity; tree and shrub
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Fig.1 Location map of tree-ring sample sites and meteorological stations for the trees and shrubs in the Loess Plateau of China
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Table 1 The basic information of tree-shrub ring chronologies in the Loess Plateau

XI5 PRI YrFh Vel R 5 i 4/m F#7K/mm
Region Sample site Species Stand type Life form Longitude Latitude Altitude Precipitation
7t F 5V /N AR AT A 110.31 37.6 1290 447
1Ly AN TAHR TrAR 110.21 37.49 1337 447
fig At KM AR 110.28 37.5 919 447
R4 PN A 110.28 37.5 1337 447
HE F RN AR AT oA 109.52 36.7 1250 531
g ATk FrA 109.52 36.7 1250 531
iz PNV A 109.52 36.7 1250 531
R4 RIRM A 109.52 36.7 1250 531
HE BRI FAR AT FrA 109.12 35.34 1350 603
1A N TAHR AR 109.1 35.31 1335 603
/&S PN A 109.1 35.31 1335 603
Sp:pia KIMR A 109.1 35.31 1335 603
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Fig.4 Standard chronologies of trees and shrubs with precipitation gradients
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R2 BRKBEFEATEERGITSE
Table 2 Main characteristic parameters of tree and shrub standard chronologies developed from the precipitation gradient

HAL by 22 P2y R A FEAREM  —Br EAH

i Sfm* Sl S MBI RN AL gm iwm i o
depth MS Rbar EPS AC1
s 1A 36 0.168 0.19 0.234 4.595 0.821 0.104 1992—2021
Spipia 34 0.315 0.235 0.537 8.046 0.974 0.422 1997—2021
g A 36 0.371 0.338 0.243 0.965 0.491 — 1997—2021
R 15 1.777 0.446 0.499 10.039 0.909 0.376 1968—2016
ik 4 TIES 51 0.411 0.334 0.493 15.579 0.940 0.405 1969—2021
HI7E 57 0.289 0.365 0.441 12.603 0.926 0.016 1995—2021
iR 47 0.244 0.204 0.445 7.731 0.885 0.490 1989—2021
iR 45 1.406 0.456 0.513 38.498 0.975 0.444 1980—2016
HE JIECS 29 0.416 0.294 0.467 10.527 0.913 0.601 1989—2021
A RITE 26 0.285 0.288 0.697 9.485 0.975 0.398 1991—2021
fif e 24 0.268 0.238 0.105 1.784 0.641 — 1974—2021
AR 45 1.906 0.430 0.395 20.084 0.953 0.251 1985—2017

Rbar: £E05[A] 41 5¢ 22 %0 Mean inter—series correlation ; MS ; SF-34 8§ /8 & Mean sensitivity ; SD: #3122 Standard deviation; AC1; — ¥ [ #5% R %L
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Fig.6 Response relationship of Robinia pseudoacacia with precipitation gradients to monthly temperature
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Fig.7 Response relationship of Robinia pseudoacacia with precipitation gradients to monthly moisture
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Fig.9 Response relationship of Armeniaca sibirica with precipitation gradients to monthly moisture
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Fig.10 Response relationship of Ziziphus jujuba with precipitation gradients to monthly temperature
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Fig.11 Response relationship of Ziziphus jujuba with precipitation gradients to monthly temperature
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Fig.12 Response relationship of Ziziphus jujuba with precipitation gradients to monthly temperature
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Fig.13 Response relationship of Ziziphus jujuba with precipitation gradients to monthly temperature
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Table 3 Multiple regression statistics of of tree and shrub chronologies and climatic factors
SRAE R YrFh [l 5 A5 A e JAE R? P
Sample site Species Regression equation Adjusted R?
21% 447 mm JITECS Y =0.425xXTMN, * +0.319xTMX, |, 0.321 0.256 <0.01
Suide 447 mm F AR Y=0.24xTMP; -0.253xPDSI, 0.18 0.102 >0.05
il B Y =-0.472xXTMN, " =0.387XTMN o * +0.276xPRE 0.548 0.5 <0.01
FEZZ 531mm 1y Y =0.274XTMP 4 +0.32XTMX, * =0.3XPRE, ;, * +0.37xRHU , * 0.666 0.573 <0.01
Yan'an 531 mm  FfIFE Y=-0.277xTMP,—0.47xTMX ,;; “* 0.493xPRE, ¢ ** +0.335%PRE, * 0.612 0.53 <0.01
il Y =0.409xPRE, ** +0.373%PDSI,_, ** =0.348XTMX ¢ ** 0.628 0.588 <0.01
M Y =-0.44XTMN 4 * + 0.49XTMN, ** 0.37 0.31 <0.01
‘HA 603mm 14t Y=0.422XTMP ;5 * * =0.605xTMXg_o ** 0.521 0.476 <0.01
Yijun 603 mm FHIE Y=0.337xTMP, 4 +0.367xPRE; 0.263 0.192 <0.05
il B Y=0.537xTMX ¢ ** +0.295xPRE, * 0.434 0.394 <0.01
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Fig.14 Response relationship of Ziziphus jujuba with precipitation gradients to monthly temperature
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AT MU SE AR RS > A 2R e A IR T LA/ U R 5 XA AR 2R 45 03, DT 3 R % HEAE K i1
TERAS Y o B HBIX, R T LA A ) S 2 A DB ) , A R A R e i 2 1) T X A 41D

http ; //www.ecologica.cn



1218 xR 44 %

AP T A TR 4 B A S T 6 A R A e A T WL, A K A D) 1 TR 2 R B ) i
AR AR K A2 ORGSR RE A3, R LA A 28 1 S B K 40k | IRHE AR R R K AL S B B A, A
T E — AR E b I DRl B 2 v TR e B A PR R K il
3.3 IR KR L R AL AR 1) A AR A SO A i

PRALTEAS B K R A T X U B 3 R A L S AN BURRARHAIE, 7 2 PR B X, R AL A ) 2R 5 P A e
TR A 5 R B OR T A 0 25 VAT, 7 0B 22 3t DX R A AR 1] A K e B R S 41 2 il B2 ) A 3 070 7 R
FI_EAF A R FE AR K A A SR AR L BE A9 0 35 TE WA B RRAIE , A [l U 07 A b A4S A 4 il E S o i 7\
FA IR B R ORI R R A i R [l — B R A = MR LA TR 227
AL b DX PR A 5 A B 2K A 7 235 2R T LA LR A D T e, — A S SO AR A v, AT R BRI M4
i X AR A E — LE S HE A ST b AR AR , D rp B RS B R S8R 8] A 5 22 88 (Rbar ) {UA 0.1 7247, Ut
B2 7 27 ] R AL A 22 T 71l DX RS AR R (5 148 L (SNR) 23331 O 0.965 il 1.784 , T B AR v &
(AT SRR P AE R A (EPS) fHAH 0.491 F10.641, 1T LI N B4 1 ARMEFR Fe IR i i 2 M Ak K AR
5, ROk AR R EPS (H 2B REASE (RGN T (ERAEABETE T, PN DX i REAS 435 36
124 FEAAIR SR UL AT A FE SOEF R M 8 X SAR ST T B IE , (0 EPS {H 2048
%, 33X AT AESR TR B g St S AR R DRI X R AR Y 4 4 U A 1 2 s BESE L, MR AR SR B
TR S B RRAE 0 T AU R 22 | WO T AR R A AR A B G 2Rt R A S B A O ARAIE . R
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