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Carbohydrate Allocation in Robinia pseudoacacia Plantations and
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Abstract: [ Objective] The carbohydrate composition of litter plays a critical role in regulating soil carbon storage
in plantations on the Loess Plateau. However, the spatial distribution of carbohydrate composition among tree,
shrub, and herb layers under varying hydrothermal gradients, as well as its influence on litter carbohydrate
storage, remains poorly understood. [ Methods] Storage differences of non-structural carbohydrates (NSC) and
structural carbohydrates (SC) in leaves, branches, and roots of trees, shrubs, and herbs in Robinia pseudoacacia

plantations across three vegetation zones on the Loess Plateau were compared, and their contributions to

%5 B #7:2026-02-08 &= B #§:2026-03-03 A HBEH:2026-03-10 [ 4 & % H# (www.cnki.net) : 2026-07-10
BEIE : H%E A RBE R AT S A (42130717) 5 FH % @ KRB R 4w EIH (42577397)
¥—1'E$ FREERF(2000—) , &, AW 5E 4, BB NF AT RGEMICHFGE . E-mail: zhangshiqi@nwafu.edu.cn

BEEE X5 (1984—) 2 Wit BIBT Y DL, 3228 DA A 49 A6 3 A= 25 0 o R AR A 25 R e K I BT 5 . E-mail: ying liu@nwafu.edu.cn

http. // stbexb.alljournal.com.cn



%5 T B A5 - K R T AL B K A5 ) 2 TC B0 U 7 00 64 2 ) 293

aboveground litter carbohydrate storage were analyzed. [ Results] Carbohydrate storage in R. pseudoacacia
plantations across all vegetation zones was dominated by the tree layer, accounting for approximately 92% of the
total storage. SC predominated in all vegetation layers, whereas the SC storage of shrubs and herbs accounted for
only 3% — 8% of that in trees. Overall, belowground carbohydrate storage was significantly greater than
aboveground storage. Aboveground carbohydrate storage in trees and shrubs increased significantly with improving
hydrothermal conditions, while in the belowground parts, only tree SC and shrub NSC storage showed a
significant increasing trend. Comparisons among different vegetation zones indicated that the grassland area,
limited by water stress, had the lowest total carbohydrate storage. The forest-grassland area showed a significant
increase in storage. In the forest area, driven by the combined effects of hydrothermal conditions and soil
nutrients, total carbohydrate storage reached its highest level. Aboveground NSC in the herb layer and
aboveground SC in all vegetation layers were key drivers of litter carbohydrate storage variations and significantly
enhanced the accumulation of surface soil organic carbon. [ Conelusion] The hydrothermal gradients can regulate
the carbohydrate allocation strategies of trees, shrubs, and herbs, alter litter carbon input structures, and thereby
influence soil organic carbon accumulation.

Keywords: Loess Plateau; Robinia pseudoacacia plantations; multilayered vegetation; structural carbohydrates;

non-structural carbohydrates; litter
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