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Abstract. [ Objective | To study the effects of stand structural adjustment on growth and soil properties of Pinus
yunnanensis secondary forest and provide reference for its further conservation and utilization. [ Method ] The
stand structure was adjusted according to the regulations about forest tending of China, the characteristics of
erowth and soil properties of P. yunnanensis secondary forest after 4 years’ structural adjustment were analyzed
and compared by the method of typical sampling. [ Result ] The results showed that the individual volume, DBH,
tree height and the quantity of natural regenerated plants with structural adjustment treatment ( SAT) were approx-
imately 1.6, 1.1, 1.2 and 3.1 times that of the control ( not adjustment, CK) , respectively. The richness of
plant species increased in the SAT, and the coverage of the herb and shrub enhanced by 63.3% and 22.7% ,
while the average height increased by 24. 7% and 17.9% , respectively compared with those in the CK. Com-
pared with the CK, the litter mass in the SAT decreased significantly by 20.37% , and the soil temperature, soil

organic matter contents, soil microbial biomass and soil basic respiration increased significantly in the SAT, while
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the other soil properties kept relative stability. [ Conclusion ] The results show that structural adjustment can sig-

nificantly increase the growth of P. yunnanensis which is conducive to large diameter class wood cultivation. The

forest natural regeneration and the understory vegetation are promoted, which benefits the development of the com-

munity structure in P. yunnanensis secondary forest, and the increased quantity and activity of soil microbes ad-

vance the transformation of soil organic matter after the stand structural adjustment. It is proved that stand structural

adjustment can promote the positive feedback of soil - plant system in P. yunnanensis forest.
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Table 1 General situation in Pinus yunnanensis secondary forest before and after thinning treatment

[a] f% B} Before thinning

[a]f% )5 After thinning
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i Density/ HRFAIRE B W, ™ Shrub Herb Density/ AR B W_ ™ Shrub Herb
Treatment Crown DBH Height Crown DBH Height
(plant - density /o , coverage  coverage (plant - donsity /e P coverage  coverage
hm*Z) ensity cm m /% /% hm*Z) ensity cm m /% /%
X} BE A4 Control plot 5113 0.96 8.66 9.81 23 17 - - - - - -
JEEEREHL Adjusted plot 4 825 0.95 8.57 9.63 26 18 1783 0.64 9.09 11.00 23 16
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Table 2 Effects of stand structural adjustment on growth of Pinus yunnanensis
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Treatment Survey time ( year-month ) Stand volume/(m® + hm %) Individual volume/m? Height/m DBH/cm
Yo HE A% i1 Control plot 2012 - 02 100.21 a 0.020 b 8.66 b 9.81b
2016 -03 108.34 a 0.022 b 9.10 ab 11.24 ab
JHALFEHL Adjusted plot 2012 -03 42.08 ¢ 0.024 b 9.09 ab 11.00 ab
2016 - 03 63.23 b 0.035 a 10.47 a 13.45 a

T : [FIFVBER S AR TR 22 53 35 (P <0.05) , R 1A,

Note: Data followed by different letters in the same row means significant difference at 0. 05 level, the same below.
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Table 3 Effects of stand structural adjustment on natural regeneration
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Treatment ﬁg [%F{ mg ﬁl;’é ﬁg [%E ME
Number/ (plant -+ m~2) Height/em  Coverage/% Species Number/ (plant -+ m~?) Height/em  Coverage/ %
Xf B BE b Control plot 0.6 a 32a 13 0.6 a 64 a 28 a
VEFEAEHL Adjusted plot 2.8b 46 b 21 1.2 a 79 b 47 b
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Table 3 Effects of stand structural adjustment on understory vegetation

FE Y FE Plant species

HEARJZ Shrub layer

FAJZ Herb layer TRESHMARE AR

Trfftint B = Fih = =5 iy s Shannon diversity Evenness
Family ~ Genus Species Height/cm Coverage/%  Height/cm  Coverage/ % index index
it HE Bt Control plot 7 11 21 73 a 30 a 39 a 22 a 2.154 0.981
JEFEFEH Adjusted plot 9 17 29 91 b 49 b 46 b 27 b 2.220 0.810
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Table 5 Effects of stand structural adjustment on the litter and soil physical properties
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X HEAEHL Control plot  717.80 a 19.65 a 21.24 a 15.92 a 29.98 a 18.22 a 12.74 a 16.34 a 1.41 a
JEHEFEM Adjusted plot  571.60 b 8.11b 19.80 a 15.09 a 25.90 b 11.23 b 13.36 b 17.29 a 1.52 a
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Table 6 Effects of stand structural adjustment on the soil chemistry properties

S b ﬁﬁlﬁﬁ Soil 4N &P 4K 7Kﬁ¥‘ﬁ N ﬁ'%( p ﬁﬂ( K AL Ca
Treatment pH {f organic matter/ Total N/ Total P/ Total K/  Available N/ Available P/ Available K/ Exchangeable
(g-kg™") (g-ke™') (g-kg™") (g-kg™') (mg-kg™') (mg-kg™') (mg-kg™') Ca/(mg-kg™")
Xif HEAEHL Control plot  5.42 a 7.29 b 0.10 a 0.29 a 0.85a 11.2 a 14.5 a 155.5 a 421.67 a
PHEEREHD Adjusted plot 4.98 a 8.05 a 0.12 a 0.33 a 0.87 a 10.0 a 11.6 a 146.3 a 364.67 a

3.3.4  REpAYEN OSSR, TR
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Table 7 Effects of stand structural adjustment on the soil microbes properties

SR T Y i%1ﬁi%ﬂ:%itt$ ‘ %Eﬂiﬂ?ﬂl'é 4 iﬁ%‘ﬂ‘”ﬁ‘kﬁﬁ
Treatment Soil microbial biomass/(mg « kg™')  Ratio of soil microbial biomass Soil basal respiration/ qCO,/
C N P C:N C:P (g-kg™' -h7h) (mg-h~'-g™")
Xif AR Control plot 160.9 b 16.7 b 7.7b 9.8a 21.2 a 0.16 b 1.1a
JEEEAEHD Adjusted plot 180.5 a 18.9a 9.3a 9.6 a 20.6 a 0.21 a 1.2 a
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