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Abstract: The aim of this study was to evaluate the effects of climate and competition on the radial growth and drought
vulnerability of Robinia pseudoacacia (locust). Dendroclimatology was used to characterize the recovery, resilience, and
chronology of locust in two sites varying in tree density ( Minquan and Jiyuan, Henan Province). The correlations between
the radial growth of locust and meteorological factors were determined, and the drought vulnerability of locust during drought
periods was estimated by measuring the breast area increase ( BAI). There was no significant difference in the radial growth

of locust at sites varying in locust density in the early growth stage. The ring width and BAI of locust became increasingly
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lower at the high-density site than at the low-density site with growth (P<0.05). Pearson correlation analysis revealed that
the standardized precipitation evapotranspiration index, precipitation, relative humidity, temperature, and the saturated
vapor pressure deficit were important factors affecting the growth of locust during the growing season. Path analysis revealed
that precipitation and temperature were the key factors affecting the annual growth of locust. The ring width and BAI of
locust decreased under drought, and the recovery, resilience, and relative resilience of locust were significantly higher at
the low-density site than at the high-density site (P<0.05). The growth of locust at both sites recovered after the first
drought event, but growth did not return to its pre-drought level. After several drought events, the relative resilience of
locust at the high-density site was equal to or less than 0, indicating that its growth did not return to the pre-drought level
because of the multiple drought events. Locust at the low-density site still exhibited high resilience after three droughts;
however, the relative resilience of locust at the high-density site decreased substantially, and the risk of death under future
droughts increased after the second drought event. Overall, our findings provide the important insights into the effect of
climate and density on the growth of locust in warm temperate areas as well as a new perspective on the study of locust

recovery and resilience.

Key Words: Robinia pseudoacacia; density; radial growth; climate response; drought vulnerability
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Table 1 Statistical description of growth and sample of R. pseudoacacia at different experimental sites
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Fig.1 Distribution map of sampling points
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Fig.2 Variations in precipitation, temperature, VPD, and SPEI during 1970—2020 in Minquan and Jiyuan
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Table 2 Standard chronology statistics of R. pseudoacacia with different densities in different regions
FER W

Samole Density/ Aisf 1] B TR —Fr AR FELEA D R (L34 FEAS AR
- .p ) A y2 Period/a Mean sensitivity ARI Rbt SNR EPS
points (Fk/hm?)
AL LD 1978—2020 0.314 0.574 0.281 13.625 0.932

HD 1978—2020 0.372 0.568 0.310 13.119 0.929
PRl LD 1980—2020 0.238 0.389 0.253 10.641 0.914

HD 1980—2020 0.246 0.207 0.260 11.746 0.922

LD: (K% B Low density; HD: 2% B High density; ARI: —F H #H2¢ First order autocorrelation; Rbt: #£its [A] #H & R L Mean inter-series
correlation; SNR: f5M L Signal to noise ratio; EPS; FEAS BAAX M Express populaion signal
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IR B 6 455 R RIS B R AR R 8 4 22 5 9 4F 6 F1 8 A MR R T X R%Y, 544 6 Ak
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Fig.3 Standard Chronology of R. pseudoacacia at different density at the two experimental sites
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Table 3 Resistance, recovery, resilience, and relative resilience of R. pseudoacacia

BEs i T R P S e VSl
Sample Density/ The first drought event The second drought event The third drought event
points (#/hm?) R, R, R, RR; R, R, R, RR, R, R, R, RR,
AL LD 0.76a 1.25a  0.94a  0.13a  0.97a 1.08a  0.89a 0.03a
HD 0.91b 1.07b  0.92b  0.01b  0.96b  0.90b  0.88b -0.08b
Tr LD 0.82a 1.19a  0.88a  0.06a  0.87a 1.10a 0.98a  0.11a  0.87a 1.09a  0.95a 0.08a
HD 0.83b 1.16b  0.88b  0.05b  0.89b 1.09%  0.95b  0.06b  0.87b 1.00b  0.88b 0.01b

R, : PUPE Resistance; R, : YKETE Recovery; R, : #ik Resilience; RRs: FHXT3PE Relative resilience; a b A[RIFEEFIR [R5 25 57 i # (P<0.05)
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