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Effects of shading treatments on biomass and nutrient accumulation of herb

community in abandoned land in the subtropical region
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Abstract; Urbanization in China results in a large amount of abandoned land in hilly regions. Understanding the dynamics
of plant communities in abandoned land under different utilizations will be helpful to efficiently manage and utilize such
land. Theoretically, different uses of abandoned land might produce different light environments, which might influence the
biomass and nutrient accumulation of herb communities in abandoned land. Developing plantations is a universal way of
utilizing the abandoned land. As yet, little information is available about planted trees and their effect on the biomass
allocation and nutrient accumulation of the herb communities in the abandoned land of the subtropical region. In order to
understand the shifts of herb communities in the abandoned land after planting trees, therefore, the light environments
under the plantation were simulated using a 50%—95% shading net, and the characteristics of biomass allocation and
nutrient accumulation of the herb community under the simulated light regimes was investigated. The results showed that the
total biomass of herb communities significantly decreased with the decreases of light intensity. Significant changes were
observed in the aboveground biomass and its allocation proportion under shading treatments. However, the root biomass

showed no significant changes compared to the control, and its allocation proportions significantly increased. There was a
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significantly positive correlation between light intensity and aboveground biomass. Under shading treatments, the carbon
content significantly decreased in the aboveground part, but the contents of phosphorus and potassium significantly
increased. However, the N content was not significant affected. The shading treatments significantly increased the contents
of carbon, nitrogen, and phosphorus in root tissues, but only slightly influenced the potassium content. The proportions of
carbon, nitrogen, phosphorus, and potassium allocation in the aboveground part significantly decreased with decreasing
light intensity, but these values significantly increased in the roots. These findings reveal that the changes of nitrogen
content in the aboveground part as well as the contents of carbon, nitrogen, and phosphorus in the roots were significantly
related with light intensity. In addition, the ratios of carbon-to-nitrogen (C: N) and carbon-to-phosphorus (C: P) in the
aboveground part were significantly decreased. No significant changes of N: P and C: P were observed, but the carbon-to-
nitrogen (C: N) in the roots significantly decreased. These results suggest that shading mainly affects biomass and nutrient
accumulation in the aboveground part of herb communities in abandoned land, but changes in the root are not sensitive

enough for shading treatments.

Key Words: shading treatment; abandoned land; herb community; biomass allocation; nutrient accumulation
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philoxeroides) i) F& ¥ ( Setaria viridis ) . # & ( Echinochloa crusgalli ) . Wl ¥ ( Leptochloa panicea ) | 2F % 2%
( Malachium aquaticum) ZZ( Chenopodium album) B} U3¢ ( Amaranthus viridis) 55 .
1.2 ik
1.2.1 FEHBIEE
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1332A HRBE TINS5 4 B8 AR X D' RS BE | 45 A FRAE X BB BEAR IR R 72% 62% \55% \45% 32% , 53 Sl FRic
172 162 155 145 132, RRFha R nE i e & 3 iR, — L85 15 AN, R H AR A T
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Fig.1 Biomass of aboveground part and root between different shading treatments
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Fig.2 Correlation about relative light intensity and biomass of herbaceous plants
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Table 1 Contents of C, N, P, K of aboveground part and root under different shading treatments ( mean+SD)
A~ EL i I L S~ EL i Y
i fh b b 843 i Ry b -5 53 i
Contents/ Treatment Aboveground Root Contents/ Treatment Aboveground Root
reatments 00! reatments 00
(g/kg) part (g/kg) part
C CK 336.73+17.58a  233.57+17.54c P CK 2.72+0.15¢ 1.49+0.11d
L72 252.29+32.75¢cd  371.08+30.26a L72 3.05+0.16b 3.13+0.20a
L62 307.99+14.35ab  283.43+18.97b L62 3.25+0.08b 2.45+0.38¢
L55 224.92+17.67d  368.04+0.68a L55 2.51+0.17¢ 2.44+0.30c
L45 288.72+9.66b 348.85+26.20a L45 3.53+0.08a 2.66+0.16bc
L32 284.11+3.44bc  349.57+25.96a L32 2.66+0.06¢ 2.87+0.05ab
N CK 22.88+2.48b 8.67+0.41d K CK 14.16+0.97¢ 8.79+0.58b
L72 21.82+2.07b 17.36+1.67b L72 14.63+0.56bc 8.77+0.75b
L62 24.18+1.22b 12.01£1.87¢ L62 16.43+0.57a 10.28+0.3a
L55 24.43+0.71b 13.06+2.40c L55 13.91+£0.67¢ 8.85+0.09b
145 23.12+1.56b 16.14+1.30b 145 12.57+0.64d 8.01+0.13¢
L32 19.48+0.53a 21.93+0.37a L32 15.40£0.28ab 8.92+0.14b
AR NE FREFR R AR AL 2 7] 25 5 35 (P < 0.05)
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Fig.3 Allocation proportion of C, N, P, K under the different shading treatments
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Table 2 Stoichiometric ratio of aboveground part and root under the different shading treatments ( mean +SD)

) C:N N:P C:p

Ak 2 ; ; ;

T M E AR Y R M RS R M AR ) R

reatments
Aboveground part Root Aboveground part Root Aboveground part Root

CK 14.89+2.43a 26.93+0.90ab 8.43+1.03¢ 5.84+0.74b 123.90+13.71a 157.76+18.53a
L72 11.58+1.37bc 21.58+3.37¢ 7.15+0.43d 5.55+0.74b 82.98+5.29d 119.23+6.09¢
L62 12.74+0.34ab 23.85+2.53abc 7.45+0.54cd 5.02+1.29b 94.89+3.09¢ 118.20+18.14¢
L55 9.22+0.93d 28.78+4.97a 9.76+0.78b 5.42+1.25b 89.58+2.81cd 152.52+9.98ab
145 12.51+0.51b 21.75+2.86bc 6.55+0.39d 6.10+0.84ab 81.75+8.01d 131.36+2.65abc
L32 9.64+0.15¢cd 15.93+0.94d 11.08+0.39a 7.6+£0.07a 106.74+20.04b 121.89+4.56bc

AENG FREF RN AL B [ 22 5 B3 (P < 0.05)

®3 AREEERLZAERUFHTEILHXR
Table 3 Correlations among light intensity, content of C, N, P, K, and C:N, N:P, C:P

i H Item C N P K C:N N:P C:P
b 1 3B 43 Aboveground part 0.397 -0.598** -0.123 -0.009 0.663 ** -0.325 0.443
2 Root -0.644"* -0.758** -0.642"* 0.103 0.532* -0.406 0.368

# % 2R 0.01 7K LA + R 0.05 /K L A%

3 itig
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BT, 2 T 2 A TR A O 45 MRS, SRR 22 Al T R a0 W TR R S Hoe A e I RIS &, i HAR Y
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O R B2 52 M A ) )06 VR PRI 35 35 0 2R WM R L 23 B, A [R]85 33 50 22 X 16 AR B 1% i 1 AN
[A],C NP K 235 320 R M A 9 1 i A S 43 e i e A 0 R 9 B R IR i &t — ok it 55906 414
R 7Ry W B i U OO e 0 L0 i ) i - = WO M w7 MO LI IO O R S D5 -0 =T
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