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Abstract; The extractable humus carbon of the litter can change with the rhythm of the plant growth and the phenologi-
cal period, and then affect the material circulation process. In order to fully understand the features of the litterfall-sup-
ported regional ecosystem cycle, Quercus acutissima, Phoebe zhennan, Cryptomeria fortune, and Camptotheca acumina-
tain were selected in the Rainy Area of West China. Different types of litters in the leaf budding period, leaf expanding
period, leaf maturing period, and leaf falling period were dynamically collected through fixed-point analysis of the differ-
ences in the extractable humus carbon (HC) , humic acid carbon (HAC) , fulvic acid carbon (FAC), and humic acid
carbon/fulvic acid carbon (HAC/FAC). The results were as follows: The contents of HC and HAC in leaf litter were the
highest in the same critical period, and they all showed as leaf litter> twig litter> fruit litter, and also showed that the
evergreen tree species was not significant but the deciduous tree species was significant; Compared with other periods,
leaf litter of the four tree species exhibited high FAC content during the leaf expanding period, However, HAC content
and FAC content of twig litter and fruit litter in phenological stages are greatly affected by species. Humic acid carbon/
Fulvic acid carbon (HAC/FAC) in leaf litter of four tree species to characterize the relative content and formation rate of
humic acid, fulvic acid during the humification of leaf litter, there was no significant difference between organs, showing
that the deciduous tree species had lower HAC/FAC than evergreen tree species. The present study indicates that stage
types, species types, organ types and their interactions have different degrees of influence on HC, HAC, FAC content
and HAC/FAC in litter. The results provide a theoretical information and a new direction for further understanding the
material circulation process of litterfall in the regional ecosystem.

Key words: Rainy Area of West China, native tree species, fallen organ, leaf pheonogical stages, extractable
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( Ponge,2013 ; Abakumov et al.,2013) , I H J& £ 1
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60% ~90% ( Ponge 2013 ; Abakumov et al.,2013; £
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BT (Adani et al., 2007 ) 202 o B R | & B
PR Fil i #8241 BY, ( Ponge, 2013 ; Abakumov et al.,
2013) TR FE B AR e B R
B, BRI R, R, B9 22 DA AORR
RN S WIEEOCR T e Al A BE v e DU
W B LIS B BIFFEARRT 8 /D (32 A% 55 ,2010) . 28
T, AR A 55 W A 5 R A A = B0 [) ok 1 300
BrE R Y B MR R B AR 2, I
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0 BROR 2490 7 01 8 9 1 1) 6 o A 7 0 (5 5%
fif %4 2017 ; T 3CH 45,2013 ), 1ii 7 2% 0 2 301 1l e
S P A AR X A 2 B R AR R B A
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2T DU 1] PG F55 Hh DXC ) A PG RS B X, S DA
SR R S b B BT R — AN A
KRPEMAEZS LN (Zhou et al.,2017) . B T4F
TR 118 1 T RSB, 32 Ml DX R T 6 AT, 45 R R 2R
KRB RE R 8T MR R 0 00 37 o 4%
W bR, 32 DR A AR M A O A4 R A A
( Phoebe zhennan) MIAZ ( Cryptomeria fortune) |5
acuminata ) WK Ak ( Quercus
acutissima ) TR G, 76 AN [R) 9y 4 OC B s 10 (g
2R R R ) o e AN A A A E
(A R ) U8 7 T R B A 5 Bk | R ik R
B R K S 1 Sh AR RRE, DU O ERAT i IX
R Y W VR R R DA B AR AR S R G A
BLBTIE L Al a0

( Camptotheca

1 B K3 5 A% 7 %
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F 5% DX I8l A7 T 00 )1 4 #R VLR T R A, g i
Alb K 2F e 52 2] Fe B VY bR X A S 8
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BRAUH R B 5 L ry g, 1l K
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FTE A N AR SRR S 32 I TR 28 N AR, kg 5 2%
IR AC N TRR A | AT 32 Ml DX BRI A K2
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( Pterocarya stenoptera) W2 ( Cryptomeria fortunei) %
A (Cunninghamia lanceolata) fMFA( Platycladus orien-
talis) JRUE 75 % ( Michelia wilsonii) %5 , I H. R4 H4
FREIMRI 2 65 a( Bk RAE,2018; R E £ ,2000) .
1.2 g E S mR

PR 7% Wy Wi 4R R T U sF R (Y,
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AT AR D) (Fu et al.,2017)
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Table 1 ANOVA of repeated measures of species, organ, period, and their interactions
on the carbon content of extractable humus from litterfall

0 L

S S 0 T SxT Sx0 0OxT SxOxT
Variable

Fic 41.690 =3 73.768 24.335 % 22.500 3 98.491 33.138 15.477 s

Fixc 7.912 *x* 64.582 *x* 24.515 *x* 6.769 *x* 19.690 *x* 7.839 % 4.925 *

Frac 54.697 #** 15.525 == 9.050 19.044 = 37.640 #x* 27.562 11.246 ==
Fiiome 6.972 3% 0.191 12.971 == 15.313 == 0.057 0.087 0.135

TE: S. WRhERL; O. S E AL T. CHINA, Fyo. JETETT RS & Fyyoo HBIRIRE & Foyo. B HRIRE 5 Fuuome. 9
R B i/ LB BR S i, . P<0.05; =+ . P<0.01,

Note: S. Species type; O. Organ type; T. Stage type. Fy.. Humus carbon content; Fy,.. Humic acid carbon content; Fp,.. Fulvic acid
carbon; Fy,c - Humic acid carbon content/Fulvic acid carbon. #*. P<0.05; #*. P<0.01.

mLL mTL ofL

Aa
_ e
[ 2
qn + B Ab
B oo 2 Bbe
o |
@ § Cbeh cb Bb cb Bo
Y
@ o Dd
ﬁig a Ce
=3
B ¢
= 5
LB LE LM LF LB LE LM LF LB LE LM LF LB LE LM LF
R Li7/N LA =

Quercus acutissima Phoebe zhennan Cryptomeria fortunei Camptotheca acuminata

W LB #2EM); LE. OIS LML EnH; LF. 35010, LL. W0 TL. 74 FL. 3R, ARKS FREF R R — Y
AN ] 22 53 13 (P<0.05) s AF)/ING P88 3R ) — 5 B AN IR B A0 22 53 35 (P<0.05) o BUM = F ¥y (bR ifERE . T
Note: LB. Leaf budding period; LE. Leaf expanding period; LM. Leaf maturing period; LF. Leaf falling period. LL. Leaf litter; TL. Twig litter;
FL. Fruit litter. Different capital letters within the same stage indicate significant differences between plant organs at 0.05 level, while different

lowercase letters within the same organ indicate significant differences among different stages at 0.05 level. Value=x+s. The same below.

P 1 AT SR RS AN [ i 08 0 T 41 MO A i e 1) 5

Fig. 1 Relative contents of extractable humus carbon in different litter organs during different critical periods
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H 225018 W AZ 04 7% i 9 HAC/FAC Al 283>
BRI > YR 0] HL 25 5 3 B IS i HAC/
FAC 5 K AE Y BLAE J 3] HL 22 55 0 Wl 38, i O 9%
R R Ry e it 1 > T > R 4> 0 2E 0 H 22
S,

3 b4

8 7% 0 1 225 Bl A AN AR T FF 7% 20 1 AR e
B A 2 R P N A 2 2 R O ) S S 4
VA (PRI 5 ,2004) , A T] A0 X M R A 0t L IR
FE KK A LT & R AR (P LS,
2017) . TERAFEIRTEWINFE o AT 3w
75% ~85% , MK V& (L FHAE TR ) WK 15% ~25%
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Fig. 2 Relative contents of extractable humic acid carbon and fulvic acid carbon content in
different litter organs during different critical periods
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Fig. 3 Relative contents of extractable humic acid carbon/fulvic acid carbon content

in different litter organs during different critical periods

(Klinge et al.,1968) , Z55:3¢ B, 76 5% 301 87 fif )
&Y RN EN Y HC Bl & (N et al.,2014)
It HAE R — SC 5 Ay 1, 98 9% 1) HC & 2 i &
), H 3B PR % 2 B R K K KGR
S B R 2 A G R o7 4 fh A A R 4y g o

Fr i B 7 [ Bt R A 9 A K 3 3R B Ak 1
AR, MATRIGZH, A A RREREN
TRERT AP IR IR IR BT, & i Y 3% 43 4 R R )
AR A I Ky AL 2 T B R R 1 AT PR i
FEHE (£ 5t B4 ,2016) , LM SR 45 w87 A 40 1 1)
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Y VBH BE P AR G b 3 i L BT ERE ) (B SR
MES,1993), X —KIEH, BHEY) FAEN
SRR Z T C S AEAER AR N T, OF HAR
T -SRI A ] - FIE (NG et al.,2015; Co-
trufo et al.,2013) . H SEH AR (A A W A2 ) HC &%
TR A0 28 TR R G B I 8B ) B 25 ROE R B
T 7% R Al ORRBR AR ) HC &5 B 75 & 4% B 28 AU
BT ) 22 S W 2 T B IO BT B AE AN [R) 2%
BB, A 5 A& 8 B AR E L
(F7 W% ,2006)  DFSR BT A HEHCHC 19 &,
P[] — SR 3, 2 B0 R U8 95 i > U8 V5 A > U8 V% R
(R

D] Sy 6 e o] ot A o ) o ik S AR SR R Rk
(Gosz et al., 1973 ; Meier et al.,2006) , Ffr LA & i 4%
T ORER AR EZ ) 1908 75 1 HAC &2 4B 2 B
BN 25 B T 4 R R, IFAE BRI T B TR B T
EEE MR X RESE T e TR R A i
YK i, T 80T i 5 AL G BRI T
CO, AN R, AR 4 VR e, 7= A= 1 0, A il
FHHEIR A9 IE B ( Dou et al.,2007) , #/ ,1Ik CO,
FE O, 21 s BB 2 (Dou et al.,2010) , T
DIJATE MY FAC 5 & 52 B0 N8 2R3 7 4 7,
JEAE R 5K B i A S T R R BE R A, R
HAC it i a3l B, T & ik #6 h (B0AZ ) 0/ 75
M HAC W E2HH —H LA, X—%
LT RESZ DR A i B o i ot e T R /DN R AR
S EAZE WA BN B 5, B A A K o B B
15558 ( Catovsky et al.,2002) o $K 1M £F AR A 57 4
TR R B, R U8 VR S W A T
AR, 27 W AR 210 I 9 R A AT 2 DA RS 28 T 3
FHYBERL (Gosz et al., 1972) , Fif LA 75 k& i) HAC
M FAC W& SR IA 2000 W1 i R E

SRS P A R Y5 R 1) HAC/FAC — B
I E TR W TE T HAC/FAC 1Y 3%
NG, T TE IR R CORRER B ) U8 T i
HAC/FAC 23 H I 28 97 16 b T, 1 76 B 0t 1
FEUR T R R 35 St ) A D (A AR ) U Y i DU
SEEL DN ZF T bR T B, O E R i 3k ) fe b
)5 X ETE Ay Ea 3 T S EE A R (M AZ ) D) A
I —H T RER S TE R — T 8 V% A

1) HAC/FAC B R T ¥ i, 2 WIHE I I AL rh i
TR () T8 W B LL B IR ) TR B R R, A,
TEW ZF 0 R i 00 O 9% AR IR 95 i HAC/FAC
FL AR T 1, 3 3R B 95 A5 R 7 i #00 J  Ai
TE e s BRI, HAC W = T FAC MR, 3 AT
AE 2 T R K B0 S B0 VA M e B 1 Ok
(Ni et al.,2014) . ELAR UL, 75 iR Ak (RRAR
) B HAC/FAC /N T8 g B4 Fb i (A A | 90
F2) i U BH I B b i HAC W J3 2 HE o A
b HIE S

g5 LR IR SR g 28 RN ) A OC B
10 5 25 5 ) O 5 0 T R U A SR, R TR )
Wi B i A W A KT R R SRR 2
A AS AN 2 T8 95 Py v it R 5 e EL A I 3 G AR
1k, R A HC A HAC B R B V& T > /7%
K> 7R [ mE, HC HAC 1 FAC & & 78 A [
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