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Effects of stem and leaf decomposition in typical herbs on soil enzyme activity and microbial
diversity in the south Ningxia loess hilly region of Northwest China. LI Xin' > LI Ya-yun'’
AN Shao-shan'*  ZENG Quan-chao' > ( 'State Key Laboratory of Soil Erosion and Dryland Far—
ming on the Loess Plateau Northwest A&F University Yangling 712100 Shaanxi China; *College
of Natural Resource and Environment Northwest A&F University Yangling 712100 Shaanxi
China) .

Abstract: With the method of litter bags the characteristics of soil enzyme activities soil microbial
diversity at later stage of decomposition and the relationships between soil enzyme activity and ini—
tial soil property were investigated in the process of stem and leaf decomposition of three typical
herbs i.e. Stipa bungeana Artemisia sacrorum and Thymus mongolicus in the south Ningxia loess
hilly region Northwest China. The results showed that soil enzyme activity increased under different
treatments after 480 d during stem and leaf decomposition. Soil sucrose activity ( 32.40 mg » g™' *
24 h™") and alkaline phosphatase activity ( 1.99 mg * g * 24 h™") were the highest in S. bungeana
treatment. Soil urease activity ( 2.66 mg * g”' * 24 h™') was the highest in T. mongolicus treatment
and soil cellulase activity (1.42 mg * g~' * 72 h™') was the highest in A. sacrorum treatment. Soil
cellulose activity at later stage of decomposition had significant positive correlation with initial mi-
crobial biomass carbon of soil. Soil cellulose activity at later stage of decomposition had significant
negative correlation with initial nitrate nitrogen content of soil. Ace index Chao index and Shannon
index of soil bacteria and fungi in plant tissue addition treatments were higher than in the control.
However Simpson index was opposed. The stem and leaf decomposition significantly promoted the
abundance and diversity of soil bacteria and fungi accelerated the decomposition rate of stems and
leaves and promoted the cycle and transformation of soil nutrients.
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Table 1 Initial chemical property in plant
Treatment SOC Total N Total P Total K Lignin Cellulose
(g-kg) (g-kg™") (g-kg™) (g-kg™) (%) (%)
Stipa bungeana 452.01+5.23a 22.58+1.27a 1.88+0.05a 10.93+0.37a 6.3+0.2a 7.8+0.4a
Artemisia sacrorum 534.04+19.22b 20.66+6.97a 1.94+£0.77a 12.50+2.69a 6.9+0.4a 8.4x1.8a
Thymus mongolicus 462.83+11.72a 17.47+1.20a 1.76+0.27a 12.65+0.47a 7.1+1.3a 9.7+0.9a
( P<0.05) Different small letters meant significant difference among treatments at 0.05 level. The

same below.
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2
Table 2 Initial chemical property in soil

Treatment Ammonium Nitrate Soil organic Available Total Total Microbial biomass Microbial biomass
nitrogen nitrogen carbon phosphorus phosphorus nitrogen nitrogen carbon

(mgekg™) (mgekg™)  (g-ke™)  (mgekg™)  (geke’)  (gcke’)  (mgekg)  (mgekg)
Stipa bungeana 17.21+5.04a 5.46+0.65a 6.92+0.26a 14.06+4.62a 0.67£0.04a 0.69+0.02a 20.27+7.38a  174.43+67.93a
Artemisiasacrorum  14.06£5.74ab  5.53+0.61a 7.02+0.53a 9.16+1.85a 0.68+0.09a 0.66+0.05a 29.76+12.11a  222.76+128.76a
Thymus mongolicus  13.29£6.28ab ~ 5.48+0.81a 7.23£0.64a 9.79+2.06a 0.68+0.06a 0.67+0.04a 24.37+7.95a  235.43+101.66a

Control 8.30+2.01b 5.47+0.51a 7.57+0.3%a 11.20+6.32a 0.66+0.13a 0.71+0.03a 36.03+£9.37a 245.19+45.10a
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1
Fig.1 Effects of decomposition of stem and leaf of plants on soil enzyme activity.
a) Stipa bungeana; b) Artemisia sacrorum; c) Thymus mongolicus; CK: Control.
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Table 3 Soil bacterial diversity indices in different treatments
OTU Ace Chao Shannon Simpson
Treatment Sequence number
Stipa bungeana 13203 1276+27a 1472+49a 1486+62a 6.18+0.11a 0.0048+0.0011a
Artemisiasacrorum 13203 1281+14a 1442+46a 1450+53a 6.26+0.04a 0.0043+0.0003a
Thymus mongolicus 13203 1272+16a 1451+44a 1462+49a 6.20+0.03a 0.0042+0.0002a

Control 13203 1103+2b 1271+45b 1277+56b 5.84+0.05b

0.0083+0.0007b
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Table 4 Soil fungal diversity indices in different treatments
OTU Ace Chao Shannon Simpson
Treatment Sequence number
Stipa bungeana 17805 78+0ab 94+16a 103+29a 2.70+0.10a 0.13+£0.03a
Artemisia sacrorum 17805 90+2a 97+7a 96+7a 2.77+0.14ab 0.12+0.03a
Thymus mongolicus 17805 80+9ab 92+20a 94+21a 2.93+0.02b 0.09+0.00a
Control 17805 67+0b 81x12a 79+11a 2.31+0.06¢ 0.21+0.03b
5
Table 5 Correlation coefficients between soil initial chemical property and enzyme activity
Ammonium Nitrate Soil organic  Available Total Total
nitrogen nitrogen carbon phosphorus  phosphorus nitrogen Microbial Microbial
biomass biomass
nitrogen carbon
Urease 0.809 0.656 -0.920 0.920 -0.272 -0.514 -0.392 -0.582
Stipa Sucrase 0.474 0.814 -0.604 0.156 0.116 -0.985" 0.664 -0.688
bungeana Cellulases -0.878 -0.742 0.963" -0.860 0.145 0.578 0.354 0.684
Phosphatase 0.628 0.295 -0.389 0.094 0.600 0.146 -0.686 -0.481
Urease 0.714 0.364 -0.595 0.257 0.915 -0.401 0.493 -0.573
Artemisia Sucrase -0.931 —-0.689 0.631 -0.728 -0.595 0.694 0.086 0.926
sacrorum Cellulases -0.891 -0.970" 0.792 -0.998**  -0.351 0.959" 0.166 0.948
Phosphatase -0.529 -0.733 0.376 -0.8740 0.211 0.697 0.606 0.689
Urease -0.574 -0.503 0.441 -0.441 0.094 0.607 0.333 0.589
Thymus Sucrase 0.797 0.772 -0.658 0.269 0.516 -0.911 -0.519 -0.813
mongolicus Cellulases ~ -0.969"  -0.986" 0.988"  -0.737 -0.842 0.918 -0.236 0.964"
Phosphatase -0.671 -0.705 0.608 -0.049 -0.890 0.788 0.366 0.677
Urease 0.463 -0.033 -0.176 -0.130 0.791 0.723 0.821 -0.859
Control Sucrase -0.572 0.931 0.842 0.846 0.819 0.643 0.173 -0.224
Cellulases -0.938 0.864 0.594 0.953" 0.421 -0.078 0.160 0.464
Phosphatase -0.619 0.311 -0.101 0.503 0.158 -0.486 0.495 0.556
* P<0.05; * *P<0.01.
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