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Effects of Dicranopteris dichotoma on soil dissolved organic carbon in severely
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Abstract: Understory, an important component of the forest ecosystem, plays an important role in maintaining forest
structure and soil quality. To analyze the relationship between soil dissolved organic carbon (DOC) , belowground biomass,
and DOC leachates of aboveground biomass, we conducted a comparative experiment of the presence or absence of
understory Dicranopteris dichotoma on severely eroded red soil. The results showed that the aboveground and belowground
biomass, and the content of soil DOC increased significantly with understory D. dichotoma coverage ( P<0.05) ; the effect of
D. dichotoma on the surface soil (0—20cm) was greater than the deep soil (20—100cm) (P<0.05). The correlation
analysis showed that there was a significant positive correlation between soil DOC storage and fine root biomass ( P<0.05) ,

indicating that the vertical distribution of underground roots directly affects the soil DOC reserves. Moreover, there was a
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significant positive correlation between soil DOC with fresh leaf ( Pinus massoniana and D. dichotoma) and litter ( P.
massoniana and D. dichotoma ) leachates during vegetation restoration (P <0.01), but there was only a significant
correlation with fresh leaf ( P. massoniana) leachates in the bare ground (P<0.05). The effect of the litter leachates on the
soil DOC storage was higher than the fresh leaves. The soil microbial biomass carbon and microbial entropy in D. dichotoma-
covered land were significantly higher than bare land in the process of vegetation restoration. Therefore, D. dichotoma may
provide more substrates to participate in soil material and nutrient cycling, contributing greatly to soil DOC, which further
provides important nutrient reabsorption sources for restoration of P. massoniana forest in eroded areas. It is possible that D.
dichotoma coverage increases microbial activity and promotes assimilation of soil microorganisms; thereby playing an

important role in the accumulation of soil organic carbon by improving utilization of microbial carbon sources.

Key Words: ecological restoration; Dicranopteris dichotoma; dissolved organic carbon; carbon use efficiency
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Table 1 Basic features of experiment pots

LK S AR BR L% MR E HEM M H AN R e e -
fi %ﬁmifﬁ ' ﬁl:%v“ﬁ‘ Wi LN LN ‘ I e R
Vegetation restoration Dominant sl /(%) Mean tree Mean Stem density/ Heicht/c C awe/ 0
years /a species ope height /m DBH/cm (#k/hm?) aeem overages

0 LR+ 10 3.1 43 350 59.94 15

10 P. massoniana+ 8 7.38 8.92 2741 76.5 95

30 D. dichotoma 18 14.3 16.9 1038 63.38 85
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Table 2 Allometric equations of Pinus massoniana

I & (=g g } 120

DB S K | DR SRR i

PLIluS massonitana . . T Pmus massonitana . . r
Allometric equations Allometric equations

organs organs

T Stem Y=0.018( D>xH) +0.1546 0.9537 || " Leaves Y=0.2287( D*xH)0.3203 0.8664

J% Bark Y=0.0021( D*xH) +0.457 0.8852 || #R Root Y=0.0043( D*xH) +0.8428 0.8896

k¢ Branches Y=0.0851(D*xH)0.5829 0.9587

Y. AW Biomass (kg) ; D: 1% Diameter at breast height (c¢m) ; H:#E; Tree height (m)
H TR A R 2 S M X S B A DG i B 2R MR AR B AR TE ) SRR A
Im R +HERTH , LA 20emx 20em (Y T AU R ifE, # + )2 0—10,10—20,20—40,40—60, 60—80 , 80—100cm
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Fig.1 Contents of soil dissolved organic carbon in the vertical section

KRG FERIRA [FIAL B A A EL LA, /NG R AR L2 AR AR L L, AR TR 5B 28 5 AN 235, S IRl BRI (235 22 57 (P<0.05)

http ; //www.ecologica.cn



74 RSB 45 AR B AL s R A AR i it 2 X S T o A BB F 5 5

LB IE 25 83 (P<0.05) MM T REE AN L EZ RZER AR E(P>0.05), £ Y0, Y10,Y30 1,5
JZ(0—20cm) 45 DOC fiff &1 H A 35 1o 2 AR B HL 1) 1.86 % . 1.76 1%l 2.16 £, )2 (20—100cm ) £ 1%
DOC fiff 10 A T M 7 SIS AR ER MY 1.28 4% . 1.08 A5 A1 1.30 4%, i FH 15 3 35 X 1 3R )Z DOC fiff 5 152 1l
KFRZHHE(FE3),

#3 TEDOCHEEETUHE

Table 3 Storage of soil dissolved organic carbon in the vertical section

e Y0/ (g/m*) Y10/ (g/m?) Y30/ (g/m?)
Sl layer s FICHTAL e IR e I e

Understory cover Understory bare Understory cover Understory bare Understory cover Understory bare

0—20 1.90+0.04Aa 1.02+0.06Ba 2.38+0.06Aa 1.35+0.10Ba 4.35+0.21Aa 2.05+0.18Ba
20—40 1.45+0.24Ab 0.94+0.03Ba 1.44+0.13Ab 1.03+0.09Bb 2.15+0.12Ab 1.49+0.22Bb
40—60 1.36+0.13Ab 1.09+0.16Ba 1.06+0.07Ac 1.08+0.06Ab 1.80+0.03Ac 1.32+0.04Bb
60—80 1.22+0.14Ab 0.94+0.04Ba 0.95+0.02Ac 0.95+0.01Ab 1.50+0.09Ad 1.28+0.00Bb
80—100 0.93+0.03Ac 0.90+0.01Aa 0.93+0.02Ac 0.99+0.04Ab 1.33+0.06Ad 1.13+0.11Ab

YO AR Hi Without vegetation restoration; Y10 10 4FAH #% Pk & i Vegetation restoration for 10 years; Y30:30 4F4H # K &2 Hi Vegetation
restoration for 30 years; K5 FRERI/RAN[RIAL IR AR B LA, /NG FRE 7R AN TR 2 1) A AR B U AR TR) B 25 5o 25, ANl 5= B A dnt 25 22
5 (P<0.05)
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Fig.2 Soil dissolved organic carbon accounts for organic carbon ratio
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Fig.3 Contents of leaf leachates dissolved organic carbon
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Table 4 Storage of leaf leachates dissolved organic carbon

SRR IR DOC/ (mg/m?) ik DIk DOC/ (mg/m”)
R B AR Fresh leaf leachates dissolved organic carbon Litter leachates dissolved organic carbon
Recovery period/a TEHE PREEHD TR S PREEHD
Understory cover Understory bare Understory cover Understory bare
YO 2.84£0.11Ac 1.26+0.12Bc 1.52+0.07Ac 0.24+0.02Bb
Y10 98.01+£7.70Ab 90.74+7.62Ab 4.97+0.19Ab 0.56+0.03Ba
Y30 163.06+21.33Aa 153.72+21.11Aa 6.63+£0.36Aa 0.49+0.07Ba

KRG TR AN R b B 6] AR L LA, /NG SRR AN TR R 52 47 R 0] B8R L e, A 1) B 22 SR 38 R [R) 5 R U J 35 22 5 (P<0.05)
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Fig.4 Characteristics of fine root biomass in the vertical section
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