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Effect of litter decomposition on soil properties polarization of
three typical artificial pure broadleaved forests in the Loess Hilly Area

MI Cai-hong'*, LIU Zeng-wen'**, LI Qian'

(1 a College of Natural Resources and Environment ,b College of Forestry , Northwest A&F University ,
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Abstract: [Objective] The study was about the effect of litter decomposition on soil properties polari-
zation of three typical artificial pure broadleaved forests in the Loess Hilly Area,which can provide scientif-
ic basis for the prevention of soil degradation and continuous plantation obstacle. [Method) In Shaanxi

Huangling county which is located in semi-humid loess hilly area,the middle of Loess Plateau, humus soil
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and litter (leaf litter and fine roots) were sampled in three typical artificial pure broadleaved forests inclu-
ding Robinia pseudoacacia , Quercus liaotungensis and Populus simonii, and set 4 treatments including
“soil+leaf litter”,“soil+roots”, “soil+leaf litter+roots”,and control “soil” for laboratory incubation ex-
periments. All treatments were incubated for 120 days,then the effect of litter decomposition on soil bio-
logical and chemical properties polarization was analyzed. [Result] 1)In the R. pseudoacacia woodland, leaf
litter decomposition resulted in negative polarization of soil pH value, catalase activity and microbe quanti-
ty; Roots decomposition resulted in negative polarization of soil pH value and available P. According to the
comprehensive soil properties,both leaf litter and roots resulted in positive polarization,and roots showed
greater effect than leaf litter; The mixed decomposition of leaf litter and roots showed inhibitory effect on
soil properties. 2)In the Q. liaotungensis woodland, leaf litter decomposition resulted in negative polariza-
tion of soil sucrase, polyphenoloxidase, catalase, available P and available K; Roots decomposition resulted
in negative polarization of catalase activity and available K. According to the comprehensive soil properties,
leaf litter decomposition resulted in negative polarization, but roots decomposition produced weak positive
polarization; The interaction between them showed weak inhibitory effect on soil properties. 3)In the P. si-
monii woodland,leaf litter decomposition resulted in negative polarization of protease,catalase and available
P;roots decomposition induced negative polarization of protease,catalase, microbe quantity and available P.
According to the comprehensive soil properties,both leaf litter and roots resulted in negative polarization,
and roots showed greater effect than leaf litter;the mixed decomposition of leaf litter and roots showed pro-
moting effect on soil properties. [Conclusion] In general, from the effect of litter decomposition on soil
properties polarization, R. pseudoacaci was more suitable for successive planting in this area during a cer-
tain time, followed by Q. liaotungensis,but P. simonii was not suitable.

Key words: artificial pure broadleaved forests;litter decomposition;soil properties polarization

g S R = ST T 7 R N R e N
BB ARNES . MEHIK R s T

A A W) O PR S AR W S R T A T R
M- o BT LA AR A 7 43 A 0 b S A fb

DR T AR N T ) b & JHG A 38 e B i R D
LR B A SRS IR T AR
R AT AR R AT IS S B, — 26 A T Al bk A 4 3 o 252
K 2 AR LG . 2 B A K G218 bk T A WA
D R SENE T B - e # A LA KM R R
BRI RE R BN TARBI AT E MRS IIRE T IE . BHXS
N T AR 2 AR AR B [ L X004 S 550 42
TSR O AL B BRAE . B R TN T A AR Rl A
Pyt 2 2 e A ) B — X 0 T R AR D A R
UPOEZS ¥ SAINESR7 N R {8 8 UEZE= SUR /i L nt
P o A L Bl 2 D A S A 1) (O i ) B £
Tia] CRBC AR ) A i A i 8 49 8% O 107 P 32 B9 X 3
TR XN T Ak g eI AT T ARG SRR
WY 8 7 I Il B ) A 1) 00 1) A A e JE P
Sr TSN T bk 4 S0 A i I B T RROR
R80T - HE TR 1 oA ok 5 T Wi =2 B o A K W 0 i
X e B R R R e R — S AR DO TR AR AR
ARG MR8 R I CRE )R A R AR
0 43 i S UMK I IR 4308 PR A 04 (R B0 A g

TR AT BT R L AR A A HLEE L O n] A B X
PEMLBT 6 AR AL AR R 2 AR . O it A IR A
T R I 9 B X R L L AR R AL i A 3
ifr L YN T i - bR S A 5 Gl 5 R 4R A [ AR
B B T T - B RURG  W EA T A A A s IR i
B IR W 5T AN [R] AR A 7 i AR R 20 i 0T S
Jo W Ak B8 5 T e 3% 22 8] ) A T LAER BT 5 1 AN [
NI R W R S A A 4 LA S B 3 AR AR
SR AR P R 1 AR e T £ (3 S A

1 g XA

AT DL Acb B A g Dt b B L I I A 9 BT
- B XA B TG B e B AR AR TR IX . Y AR
P 9.4 CL B AR 150 dL AE B R K B 630, 9
mm -4 X 25 S 64 %0, HE R K 48 {0 7R AR
+ . S AEBURI ML (Robinia pseudoacacia) L 7R Kk
(Quercus liaotungensis) /N4 (Populus simonii)
S5 20 1y 2 A R AR R 10 N T R - AR AT B
5o



122 P A e MR K 0 AR

%10 %

2 WU
2.1 fRAEMPBIMERORE

TERE5E X N 2 F e B AR R P i B, &
ST A R EES7 20 m X 20 m B9 bR i, A 43
BERCRBE T LW T AEAr e N, 3 518 5 4 1
m X 1 m (B/NEE T, 1 BRG V& 9 )2 (46 21 43 it )2
JE WA R RE T 0~10 cm (18 7 5 )2 + 1, SR 5 0%
5 ANRETT Y 1 HE T IR A TR BG4 e A%l M= N,
PR Lt R R Ay Ry i 1 fLAR 5 mm +
Heviies o AHYIAE SR E T TROR R 3% 15
SR S AN TR M b 58 8 A 43 il 1) 224 41 R 9 o 5 il R 2 A
PR AL ZR L A MR HlL T A2 B AR R S R AE T AR
F(HA<0.5 co)BESh . BT A HLIRE W v T iR
WA Ry i FLAE 1 mm 0 %5 .
2.2 ERNHEWRLSMBIEFRRE

W5 £ T 1 5 O 9 CS) R 95 (LD e AR &
(ROFE & 20 5 8 FR - 38+ v i (S+ L) 3+ 4R
F(SHR) A HE M R (ST LR E
SRR 1 DIR AR 54 0K 7% iR
AR GHR,CKOAE 4 For Xk frab 2, +IE 5
ivEw T s ol 100 = 2, SRJG4r9H 2. 5 kg 4
FEATIRA 1) - AR V& W IR A FE e AN 35 K 9 BB 77
PROBROTEZEN 18 e, 8RR S 16 cm) H, A 40 2R %
BHI3IANERE., HFHRIEHEN,EFERRE P N—2
T ZE N K, TR Y b R S ) R OK Y 502
S0 5 = S (3 P i) 45 7K 3 ok 3530 o g o 7K
) TR R AT 25 6K 10 (IR R FE W - BE 4
AN AL AR5 B SRR & R (20~25 C) R gk
FrRE % B 3R R v DR R BT A R R D IR s R
MR AN — 3. R R AR 7 d AR
1R IR T MR SRR L 48 TR T K
A STRN FEIK A3 VY R A (B 3R B T A R
FriE ) LG % 120 d, 1 2 40 K303 AG 76 4 4 it
St K1k
2.3 TEMRINE

B A RS M ol s R e i e e
V) S A L L IBG D E BE:  HoAth
FRERCT E B R AL AR 1 mm S AR A T
SE A HEI 2R W) 2 R

A T R, A B R R T AR
RN AR R A R R IR R AR I B
FEWESNGR PDA B35 3 il B - mi 1R 1 S 85 352 30 )
SE o AN T i P T R A T

K Na, S, Oy i 5 w0 5E » 8 3% PR el = i
B €0, 75 D 2 o 22 1 SR A K il 0 1 SR FH O 1 00
T 8 R A O P SR P R R N L Rk I (H
pH=10 {01 2 2 #h 80 » IRl 175 1 >R FH 2R -1 &1
i 0 3 I 5 ek SRk U S R KMInO, il
SE VR I S 38 U SR FH = 28 ik sk Sk 4 L £ 3 U
E

Pl S s N R pH fE R A PHS-2
RUPR BN GRIBAK S L3RR 2.5 D, A
BILJBT 5 ok SR FH 4% T 0 5 o 1 U0 B8 - 38 # et
(CEC) R H &R #H- 2 TR 5 K M 6 B vk T 5 i N
R YT HO I R L AL P R NaHCO, 2
PRAR 22 Pt e I L B A% K5 SR P R B TR 4R
JEOG B VL I 5
2.4 HIEKESHSW

I SPSS 17. 0 B4 3 50 ds 247 48 i+ o0 b . A
U )y 2 48 B (One-Way ANOVA) fl & /N i %
22595 (LSD, B F MKV E N «=0. 05) #E 17 AR [
b HE 2 ] R Y 2 S B MR A SR . TA D E 4
PREIR 3 WHEE GRZE/NT 500 T35 1H. 45 R
DL B E AR 227 2R

THER AR 7 PR+ 43 it I 4 o ) R
A5 AK B 1 43 AT AN [ B A 9 i RTAR 2R 40 i X 4
PET AL 2 .l bR b S RS VR PR A R R
Jei » AN TR 1 o 1) e A% 1) IR B 25 AR K X A%
T0U$6 s 28 A7 IR ST 43 B R X 158 B A V% 0 0 e ok - 398
o W% A 5 T 1) 25 R0« T A AR BF 9% 2R FH 32 4 25
BRI B A W R TR W 40 A IS R v T AR
TR 286 T A E , LI AT 25 &5 e i . (e
A LB bR BR pH A Z Ah, HAldE bR X AROR
A KB G Y R TS E R . BT DAAR
WFE BEH SR T pH {E LLAM 9 HoAth 13 A F5 4 45 % 1R
(4 8 R (VO IEAT 2 LA 25 A 43 . FILHT SPSS 4K
PR BUR R IR R T 1 B E a4 50ie k FoL A
BF A5 2] 32 58 2 A R L B — AN e i RN 32 A
56 IO AR B A AH O R, g 28R e R I P 1 B
8 Bk A 32 B 0 A X 7 A A i A S AR A5 31 3
43338 2 BN 8 BR BT X L B 2R 8 B AR A R A
JIF R I B ERAE ] A= Ca;) o BFRRE 1) 5 bR vE AR
Je BRI AR B A T B T AAS B E R R F=
AX BR 5 UBRAS 2 043 B Xt g ) R AE A 7 T 4 B =
BG4 B R I A 22 R A B 9 A B L A S Ry
ZEAA LAY R R 2 A B AT A A A R A oy
fiff T - AP AR S ) 25 ERUE(F) . Y F



573

KRFGLL A5 B A BB X3 it 20N T I Sl WA 7 400 4 A T 0 338 P B A B 5%

123

HRT 0 B, R WIS 950 i 51 R 80 M ot Sk &
A E T A o 7 D0 A A R & R A B Ak

A 7 I AR 2R TR B o ik ok R v X - 9
M) 2 75 47 76 A EAE F Y S B AN R < ABCE A R S
R 2R 43 fift XoF - HE (19 5% i AN A7 A6 AR VR L DU - e
Jo I T E T A X R R R Tir=aPL +bPx,
Hrp T MM IR RIR AR LM #)E +
SV B BEE TR AE L Py Pr 20 50 9 b 7% 0 FAR 2
B 4 g3 it 35 3% U A M B S E L a6 43
R R RER GH P ARE., BE R RR
THEM S RATEL N 1 1L a b HE N

ISA
7

0. 50 CRpAl v AR 2 TR G 0 fiff i o 3 APk T 52 00 {0
(P 5 HISFOAE (T AT RS, 2 —F AP 7E 22
St I 2 WA v it R 2R 20 A X - 98 1) 52 o 77 75 A
HAEL B2 P> T 2 2R 2 Pie<<Tix
B Ay 410 34 4 T

3 AR5
5.1 REIMHHE AR R 8005 85 L R

RtA: A
A TR AR M A 7 I AR AR B it I R R TR
AL T,

1 AEANIEFW A HETEY DT L EERRLNF N
Table 1 Effect of litter decomposition on soil properties polarization of different artificial pure broadleaved forests
H 3 TR/ 1/ Z A A/ M B R R/ ikt / it E A/ it L/
L VUEE -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
Forest type Treatment (mLeg 1) (pgeg tedH (mLeg 1) (mge+kg ') (mgeg 'ed D) (mLeg ) (mLegted!
Stp ‘ Sucrase Protease Polyphenoloxidase ~ Phosphatase Urease Catalase Dehydrogenase
S+L  1.32040.007 a 1.226%0.011a 0.48720.006 a 13.77720.179a 0.023£0.000a 0.39540.012 a 0.826%0.017 a
]|
R Pw/rltztjcf)éa[aria S+R  1.324%0.011a 1.13840.009 b 0.557£0.004 b 14.463£0.116 b 0.044£0.000 b 1.700£0.014 b 0.48240.010 b
CK 1.31040.012 a 1.123+0.010 ¢ 0.40340.004 ¢ 6.20940,056 ¢ 0.01640.000 ¢ 0.710+0.006 ¢ 0.43540.005 ¢
) S+L  1.28140.006 a 1.082+0.010 a 0.2124+0.003 a 17.366%+0.226a 0.017+0.000a 1.39540.042 a 0.831%0.017 a
Q Iifuﬁiefl\'iv S+R  1.313+0.011 b 1.021£0.008 b 0.307£0.002 b 12.931£0.103 b 0.024%0.000 b 1.180%0.009 b 0.86340.017 b
CK 1.3114£0.012 b 0.970£0.009 ¢ 0.23240.002 ¢ 7.51240.068 ¢ 0.01540.000 ¢ 1.73540.016 ¢ 0.46440.006 ¢
S+L  0.98540.005a 0.92540.008 a 0.37740.005a 8.22140,107a 0.03140.001 a 0.83540.025a 0.523+0.010 a
I:] 7
P/J;ij;lt/:zii S+R  0.906+0.007 b 0.86540.007 b 0.339£0.003 b 5.18040.041 b 0.024%0.000 b 0.780+0.006 b 0.35840.007 b
CK 0.70740.006 ¢ 1.004£0.009 ¢ 0.32840.003 ¢ 4.357£0.039 ¢ 0.023£0.000 ¢ 1.36040.012 ¢ 0.137£0.002 ¢
K A B/ HHLB/ P8 7 28 e bt/ T fitk 2/ HAE/ HAH/
M A b3 6 1 1 1 1 1 1
Forest type  Treatment (X107 g0 pH (g-keg 1) (cmol « kg™ 1) (mg+ kgD (mg+kg ') (mg+ kg™ )
StOT Microbes Org-M CEC Available N Available P Available K
S+L  10.2240.307 a 7.3540.04 a 56.0440.45 a 11.76£0.12 a 98.7%1.30 a 5.327%0.064 a 283.3+4.2a
I
IR . S+R  28.85+0.289b  7.64%0.07b 54,99+0.55b  11.52+0.12 a 95.940.96 b 1.693+0.047 b 277.4+2.8 a
R. Pseudoacacia
CK 11.75£0. 141 ¢ 7.9340.09 ¢ 47,1940.57 ¢ 11.26£0.14 b 92.8%£1.11 ¢ 5.07340.061 ¢ 224.7+£3.4b
S+L  23.8740.716 a 7.90%0.04 a 52.2040.42 a 12.32+0.12 a 88.64+1.10 a 4,32940.052 a 180.0+2.7 a
T %
Q Ii]fo;];fiemiv S+R  21.60%0.216 b 7.9740.08 a 44,2240.44 b 11.59£0.12 b 95.240.90 b 6.291£0.063b  165.8+1.7b
CK 10.0340. 120 ¢ 7.544+0.09 b 40,9440.49 ¢ 10.84+0.13 ¢ 87.5+1.05 a 6.07040.073 ¢ 185.3+1.8 ¢
S+1L 8.5040.255 a 8.2840.04 a 26.4040.21 a 11.91£0.12 a 49,740.60 a 5.62240.067 a  285.1+4.3 a
It
P/J\;ij;:iii S+R 0.5140.005 b 8.7440.09 b 26.7540.27 a 12.89+0.13 b 42,440.40 b 6.396+0.064 b 215.5+2.2b
CK 3.7840.045 ¢ 8.33+0.10 a 21.75+0.26 b 11.89%0.14 a 37.1£0.40 ¢ 7.16240.086 ¢ 187.8+2.8 ¢

TE < [ 5B 5 bn A 7 /NG 5% B 3 7R 28 5 .35 (P<<0. 05) .

Note; Different lowercase letters in the same column indicate significant difference at 0. 05 level.
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Table 2 Comparison between practical (P;z) and theoretical (T\g) values of soil properties after

mix-incubated forest soil with leaf litter and roots

] . . it St/
) / ¥y 5 I / e - M
ok . weamng, SO RN g BB s (mlegt -
M 2 #Y e an ,y (ugeg '+ (mLeg™® [\ (mgeg ' i _
(mL g 1) - (mg + kg™ D) ) (mL g 1) dbH
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