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Nutrient Distribution and Ecological Stoichiometry Characteristics
of Shrub-Grass Layer Vegetation and Soil in the Jiangjia Gully, China

GUO Yiting"", ZHANG Siying*, LIU Ying"", SHEN Wanling*, LIN Yongming™""

(a. College of Forestry; b. Key Laboratory for Forest Ecosystem Process and Management of Fujian Province,

Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract; The dry-hot valley of the Jiangjia Gully in the upper reaches of the Jinsha River is a typical basin with
severe ecological degradation, which urgently needs restoration and management because of the frequent occurrence
of mudslides and landslides, sparse vegetation, soil structure disorganization, and fragile ecological environment.
Vegetation and soil play a crucial role in the restoration and management of degraded ecosystems. Previous research
on vegetation and soil in this basin focused on analyzing the coupling relationship between vegetation and soil from
a perspective of a single species or soil enzyme activity. However, there was a lack of research on the coupling
mechanism between vegetation and soil nutrient content in the scrub layer, and the vegetation-soil coupling
mechanism was not yet clear.

In this study, typical shrub-stratum vegetation in the dry-hot river valley areas of the Jiangjia Gully was
collected as research object. It investigated nutrient distribution and ecological stoichiometric characteristics of
carbon(C) , nitrogen(N) , phosphorus(P) and potassium(K) in the aboveground vegetation, root systems, and
soil, as well as their correlation.

It found that (1) compared with national average of terrestrial plants, the aboveground and root systems of the
shrub-grass layer in dry-hot river valley area were characterized by low carbon, high nitrogen, phosphorus and
potassium, whereas the soil was low in carbon and high in phosphorus. (2) The C, N, P and K contents of
aboveground vegetation parts were significantly higher than those of the root system and the contents of C, N and P
in the aboveground vegetation were significantly higher than those in the soil. K content in the soil
(56.05 g - kg™') was significantly higher than that in the aboveground vegetation (18.43 g - kg™') and the root
system (8.41 g+ kg™'). With the exception of P: K (aboveground 0. 10 > root system 0. 09 > soil 0. 01) , the
remaining five stoichiometric ratios showed the following order: root system > aboveground > soil. (3) Positive
correlations were found between aboveground and root system N, P, and K contents and the ecological
stoichiometric characteristics of vegetation in the scrub layer, whereas most C, N, P, and K contents and
stoichiometric ratios of soil and vegetation were not correlated. (4 ) The aboveground C: N (21.07), C: P

(247.05), and N: P(12.32) ratios of vegetation were lower than those of the root system(32.95, 512. 10 and
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15.71, respectively ), which was consistent with the “growth rate hypothesis”. According to the N: P, N: K and P
: K ratios, the growth of the shrub and grass layer vegetation was not limited by P and K, but was more vulnerable
to N limitation. Comparison of the C: N, C: P and N: P ratios with the national average of surface soil, showed that
the soil was barren and lacked C and N while P availability was low. (5) Aboveground vegetation and root systems
acted synergistically in the process of nutrient allocation. In summary, the plant coping strategy under climatic
conditions of dry and hot river valley area is to increase the growth rate and reduce nutrient utilization efficiency.
Ecological restoration of the Jiangjia Gully watershed should focus on soil organic carbon and nitrogen content
and reduce the limitation of N to plants. This study can provide a reference for improving the ecological

environment of the Jiangjia Gully watershed.

Key words: soil nutrients; stoichiometric ratio; analysis of relationship; dry-hot valley zone; Jiangjia Gully

(RHEHE F)
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