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Litter characteristics and water holding capacity in Pinus sylvestris var.

mongolica sandy-fixation plantations with disturbances
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Abstract: To understand the influence of disturbance to the hydrological and ecological functions of litter in a
Pinus sylvestris var. mongolica sandy-fixation plantation, the combined methods of field investigation and a wa-
ter holding experiment were conducted. Two sites of 37 and 46 year old P. sylvesiris var. mongolica sandy-fixa-
tion plantations having disturbance conditions in Zhanggutai and two with enclosed conditions having the same
site conditions but without disturbance, as a control, were selected. The amount, water holding capacity, water
holding rate, and water absorption rate of litter, as well as their responses to long-term disturbance on different
types of litter were determined. The statistic data of litter characteristics were analyzed using ANOVA and LSD.
Results showed that plantations with disturbance had coverage of 60%—-85%, thickness of 0.4-1.4 c¢m, and litter
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amount of 1.8-2.8 t-hm™, which were significantly less than the control (P<0.001). The maximum water
holding capacity for different types of litter on plantations with disturbance were significantly less than the con-
trol (P<<0.05), varying from (0.24 + 0.04) t-hm™ to (15.02 + 3.56) t-hm™. The maximum water holding rate
of different types of litter on disturbed plantations was in the order of herb>pine needle >others; whereas, the
control plantation was in the order of herb>others> pine needle. Generally, the water holding processes of dif-
ferent types of litter increased sharply in the preliminary stage and then tended to slow. The water absorption
rate for herb was obviously higher than those of pine needle and others during the first two hours. The water
absorption rate of herbs was also higher in disturbed plantations than in the control. The water absorption rate
of pine needle always was lower than that of others under disturbed plantation, while the water absorption rate
performed the opposite regime under disturbed plantation. In conclusion, P. sylvestris var. mongolica sandy-fix-
ation plantations required urgent management and governance due to long-term disturbances of pine needle
collection and grazing that not only reduced litter, but also changed litter type composition directly or influ-
enced the community vegetation characteristics indirectly, thereby influencing litter water holding capacity.
[Ch, 4 fig. 4 tab. 29 ref. |
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Table 2 Accumulated amount and composition structure of the litters in different sample plots
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Figure 3 Changes of water holding rate over soaking time
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Table 4 Equation of litter water holding capacity rate (R) with the soaking time (¢)

FeHL PRV AT KER P R? FEHh PRV 2T KFRA P R?
WMEFSE R=0.139In+1.172 0.000 0.957 WSS R=0.118lns+1.32 0.000 0.932
D, FARZE  R=0.296In1+3.742 0.000 0.954 E, BAZ  R=0.416ln:+3.718 0.000 0.956
HoAth R=0.059In:+1.57 0.013 0.738 HAth R=0.0711nt+1.357 0.017 0.709
e R=0.165In1+1.214 0.001 0.898 EFZE R=0.197In+1.167 0.000 0.929
D, HARZE  R=0.3611n+4.639 0.003 0.860 E, HARZE  R=0.248In+2.419 0.000 0.938
oAt R=0.138Ins+1.469 0.003 0.857 HoAy R=0.092In:+0.897 0.001 0.893
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Figure 4 Changes of litter water absorption rate over soaking time
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