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Abstract: Understory herbs make up a basic functional layer of plantation ecosystems and have great significance for their
health stability and function. Aboveground biomass and species diversity of understory herbs in plantations of different
ages and their relationships with stand structure and soil nutrient availability were compared and evaluated in representative

sandy and loess hilly areas on the Loess Plateau which is important for the rational assessment of future shelterbelts and
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ecological restoration sites. The results showed that: (1) the understory herb average aboveground biomass in sandy area
(23.64 g/m®) was significantly lower than that of loess hilly areas (44.53 g/m®) . As the duration of afforestation efforts
increased the understory herb aboveground biomass and species diversity in the sandy areas increased consistently while in
loess hilly areas they declined gradually. ( 2) Soil available nitrogen and organic carbon in sandy areas increased gradually
as duration of afforestation efforts increased while in the loess hilly areas they showed no obvious trend. ( 3) The increase
in understory herb aboveground biomass and species diversity of younger plantations in sandy areas was a direct benefit of
improvements in soil nutrient levels. In contrast the understory herb aboveground biomass and species diversity decline of
young plantations in the loess hilly areas was mainly caused by increases in canopy density. The plantation restoration efforts
in sandy areas promoted the development of understory herbs. However the understory herb layers of young plantations in
loess hilly areas were severely degraded. These findings imply that shelterbelt construction is necessary for sandy areas

while natural restoration is more suitable for loess hilly areas.

Key Words: understory herb; stand structure; soil physicochemical property; biomass; species diversity
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Table 1 Basic conditions of the sample plots in sandy area and loess hilly area
Sandy area Loess hilly area
Periods Stand age/ Slope Tree Slope
eroas and agera Tree species Altitude/m  Slope/( °) :.)}Iw re,e Altitude/m  Slope/( °) (,)I,)P
position species position
34—41 1182 8.0 1090 12.0
First period 34—41 1150 9.0 1089 16.0
34—41 1157 8.6 1085 24.8
19—23 1151 9.1 1040 12.8
Third period 19—23 1269 8.1 1036 15.9
19—23 1272 9.7 1045 26.0
9—18 1216 7.9 1035 18.5
Fourth period 9—18 1217 8.0 1033 19.7
9—18 1218 10.0 963.6 17.6
8 1173 8.3 992 22.9
Fifth period 8 1280 7.5 947 32.4
8 1161 10.2 960 38.0

1.3
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Margalef (M) : M = (S-1) /InN
Simpson (D): D=1- i P;
. =
Shannon-Wiener (H) H=- Y PInP,
=1
H
Pielou (J.,): Jow = ™
P, i S N o
SPSS 20.0 Excel 2010 SPSS 20.0
Duncan’s multiple range test N
(P=0.05) . ( LSD) (P=
0.05) . Pearson N o
Sigmaplot 12.5 o
2
21
( P<0.05)
( P<0.05) ( P<0.05)
( P<0.05) ( P<0.05)
( P>0.05) ( P<0.05)
( P<0.05) ( P<0.05)
( P<0.05) . .
( P<0.05; 2),
2
Table 2 Stand structure of the plantation plots in sandy area and loess hilly area
Sites Periods Canopy density/% Tree height/m Crown width/m Stand density/
( /hm?)
33.17+3.35b 9.67+0.90a 3.12+0.26a 683.3+60.1a
Sandy area 59.00+0.71a 6.46+0.26b 3.16+£0.87a 625.00+94.6a
27.50+0.50b 4.02+0.13¢ 2.07+0.38b 600.00+100.0a
18.71+£0.42¢ 2.65£0.19¢ 1.30+0.16b 557.10+48.1a
79.11+1.62a 6.94+0.28a 2.23+0.13b 1822.22+159.67a
Loess hilly area 62.83+1.85b 5.87+0.41b 3.44+0.12a 950.00+56.27h
56.44+4.80b 2.78+0.13¢ 1.74£0.07¢ 1633.33+139.44a
52.11+4.65b 2.62+0.06¢ 1.70£0.11¢ 1622.22+102.44a
( P<0.05)
2.2
0—380 cm ( P<0.05)
0—20 c¢m ( P<0.05) 20cm 0—40 c¢m
(P<0.05; 1),
( P<0.05)
( P<0.05) (P<0.05; 2).
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1
Fig.1 Soil bulk density of different period plantations in sandy area and loess hilly area
2
Fig.2 Soil available nitrogen and soil organic carbon of different period plantations in sandy area and loess hilly area
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23
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( P<0.05) o
( P<0.05) ( P<0.05;
3) -
2.4
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(P<0.05; 4).

3
Fig.3 Understory herb coverage and aboveground biomass of different period plantations in sandy area and loess hilly area

( P<0.05)

4
Fig.4 Understory herb species diversity index of different period plantations in sandy area and loess hilly area

( P<0.05)
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5

Fig.5 Pearson’s correlations between aboveground biomass of understory herb and soil nutrient stand structure in sandy area and loess

hilly area
ns: P > 0.05 * : P< 0.05; % %:P< 0.01
2.6
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6
Fig.6 Pearson’s correlations between Shannon-Wiener s diversity index of understory herb and soil nutrient stand structure in sandy area
and loess hilly area

ns: P> 0.05 * : P< 0.05; * *:P< 0.01
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