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Effects of foliar litter on the dynamics of soil non-structural carbohydrates
in four different forests in the middle subtropical region
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Abstract Soil non-structural carbohydrates (NSC) are important for soil-labile organic matter. Foliar litter inputs
in different forests may control their dynamic patterns because foliar litter is an essential source of soil organic
matter. This study aimed to examine the relationship between foliar litter and soil NSC in different forests in
subtropical regions. We selected a Castanopsis carlesii natural forest, a C. carlesii secondary forest, a C.
carlesii plantation, and a Cunninghamia lanceolata plantation that shared similar soil, landscape, and climatic
backgrounds before management. The content dynamics of soil NSC, including soluble sugar and starch, were
investigated in treatments with or without foliar litter input during the growing season. The relationship between
foliar litter, soil NSC, and its components (soluble sugar and starch) showed clear temporal differences among
the four forest types. In the early stages, the input of foliar litter significantly decreased soil NSC content;
however, it increased soil NSC content regardless of forest type. A significant increase in soil NSC content was
observed after August in the C. carlesii natural forest treated with foliar leaf input, while the increase in soil NSC
content in the other three forests occurred significantly earlier; a significant increase was observed after July
in the C. carlesii forest and plantation and after June in the C. lanceolata plantation. Moreover, the C. carlesii
natural forest displayed the highest value of soil NSC (3.50 pg/g) in August in the treatment with litter input. In
contrast, the C. carlesii and C. lanceolata plantations showed the highest values (3.78 and 4.15 ug/g) in July
and August, respectively. Additionally, soil-soluble sugar content showed less sensitive responses to litter input.
In contrast, soil starch displayed a higher sensitivity to litter input in the two plantations than in the natural and
secondary forests. The results suggest that the relationships between litter and soil NSC in the plantations
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could be more closely related to those in the natural forests, which provides new insights into understanding the
above- and underground ecological connections in the regional forests.

Keywords non-structural carbohydrate; soluble sugar; starch; litter; subtropical forest
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Table 1 Initial background values of four forest soil types (mean + SD, N = 3)

P G PEBOK LAY A B o
Fgrestj?ype Non-structural car1bohydrates Soil organic garbon Total nitrogen CIN pH
Wigg') (wig kg") (wig kg")

Zﬁﬁ;ﬁﬁs e neturEl fresl 3.04 +£0.08b 24.70 + 1.56b 1.68 £ 0.14a 14.75 £ 0.33ab 4.76 + 0.03a
S

ék}ﬂcﬁa{ﬁeis;tecondary forest 3.57 £0.07a 26.98 + 0.18a 1.88+£0.13a 14.45+0.88b 4.79£0.02a
}Cfé*fa}beisﬁﬁlantation 3.05+0.01b 22.34 £0.37c 1.40 £ 0.02b 15.93+0.03a 4.75£0.05a
AN L 3.08 £0.19b 26.78 £0.21a 1.70 £ 0.04a 1577 £0.46a 4.74+0.03a

Cunninghamia lanceolata plantation

[FIFIAS NS TR R OR B M 2 ] 22 58 3 (P < 0.05) .

Different lowercase letters in the same column indicate significant differences among forest types (P < 0.05).
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Fig. 1 Dynamics of soil volumetric moisture content and soil
temperature in four forests. CCN: Castanopsis carlesii natural forest;
CCS: Castanopsis carlesii secondary forest; CCP: Castanopsis carlesii
plantation; CLP: Cunninghamia lanceolata plantation. The same as below.
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Table 2 Repeated measures ANOVA testing for the effects of month, litter addition, forest type, and their interactions on soil non-

structural carbohydrates, soluble sugar, and starch

S JELE Y MERR KA A1) RIRCRaR VR
Factor d; Non-structural carbohydrates Soluble sugar Starch
F P F P F P
A4 Month 6 38.355 0.000 474.405 0.000 108.369 0.000
& Litter 1 2.108 0.166 122.389 0.000 13.258 0.002
A Type S 2.532 0.094 74.850 0.000 8.086 0.002
H Ay X7+ Month x litter 6 36.478 0.000 96.906 0.000 34.350 0.000
A4 X # AL Month x type 18 13.847 0.000 19.540 0.000 13.262 0.000
PRI X R Litter x type 3 22.717 0.000 16.920 0.000 11.998 0.000
HAOr X F7%E X AR5 Month x litter x type 18 12.086 0.000 9.457 0.000 8.038 0.000




HH I AT 4 RS [ 288 20 R bR U 4 P 8 R 45 A kK AL 5 P 1 5

Vol. 29 No.3 June 2023

A KARERIAHk CCN
42|

36+
30+t

24+

A gE R MmO B
content (w/ug g)

1.8 ¢

B KWEUEM CCS  —a— LBRETEH
42+ Litter removal
—e— TRIMIHTE
3.6 Litter addition
3.0
241

C K## N L#k CCP
421

36}

30}

content (w/ug g')

24+

LS HEROR A & i

Non-structural carbohydrates Non-structural carbohydrates

1.8

6 7 8 9
A1 Month

3 4 5

10

6 7 8 9 10
A1 Month

5

E2 AFhEBRMpTIRIEER RSN S BRIENE. BITRZEENEZE (N=3) . BS5RREZENKT (*P<0.05; ** P<0.0D.
Fig. 2 Dynamics of soil non-structural carbohydrate contents in four forests. Bars on columns are standard deviations (N = 3). Star symbol

indicates a significant difference (* P < 0.05; ** P < 0.01).
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in four forests. Bars on columns are standard deviations (N = 3).
Different lowercase letters in the same month indicate significant
differences among forest types (P < 0.05).
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Fig. 4 The dynamics of soil soluble sugar contents in four forests. Bars on columns are standard deviations (N = 3). Star symbol indicates a

significant difference (* P < 0.05; ** P < 0.01).
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Fig. 6 Correlations between soil NSC content and other factors after foliar litter addition in four different forests. NSC: Non-structural
carbohydrates; SS: Soluble sugar; ST: Soil temperature; SVMC: Soil volumetric moisture content; SOC: Soil organic carbon; TN: Total nitrogen; C/
N: Carbon / nitrogen. Star symbol indicates a significant difference (* P <= 0.05; ** P <= 0.01; *** P <= 0.001).
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Fig. 7 Correlations between soil NSC content and other factors after foliar litter removal in four different forests. NSC: Non-structural
carbohydrates; SS: Soluble sugar; ST: Soil temperature; SVMC: Soil volumetric moisture content; SOC: Soil organic carbon; TN: Total nitrogen; C/
N: Carbon / nitrogen. Star symbol indicates a significant difference (* P <= 0.05; ** P <= 0.01; *** P <= 0.001).
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