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FE. LTk EAZAK Cunninghamia lanceolata FkAKF 7 Fhi UL24 FI AR Y = B2 ICHE Tetrastigma
hemsleyanum, Z4¢# % Polygonatum cyrtonema. jRZ\ Taraxacum mongolicum, 4 Mentha canadensis, BE{SE
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Effect of Leachates from understory Medicinal Plants on Decomposition of Forest Litter and
Soil Enzyme Activities
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Abstract:Stems and leaves were collected from Tetrastigma hemsleyanum, Polygonatum cyrtonema, Taraxacum mongolicum, Mentha canadensis,
Houttuynia cordata, Bletilla striata, Ganoderma lucidum cultivated under Cunninghamia lanceolata plantation in Songyang county, Zhejiang
Province. Leachates was extracted by water leaching method. Experiment was conducted on spraying 250 ml of leachates on C. lanceolata litter every
two weeks within one month, 3 months and 6 months for studying its effect on decomposition of litter and soil enzyme activities. The results showed
that the residual amounts of nutrients such as carbon, nitrogen, phosphorus, potassium, copper, zinc and manganese increased in litter treated by
leachates from T. mongolicum, M. canadensis and H. cordata, indicating their inhibition of decomposition of litter and extended its decomposition
turnover time. The activities of soil enzymes (sucrase, carboxymethyl cellulase, B-glucosidase, dehydrogenase, polyphenol oxidase, protease and

phosphatase) were significantly decreased. The left 4 species leaches could significantly accelerate the decomposition of residues and enhance soil

i BHA: 2023-06-03; 1&EIHHA: 2023-12-15

EETH: 2023 AEmATRHETRIEE ( (2023) GYX15) 5 2024 4EfyeliBpol BH S RIGE W E (IR 2023 )75 &)

EERY: A, BTN, WEHWEEE RO AR TA/E; E-mail:775998403@qq.com, #@fEEE: BE K, THF, MNEHHK
BETAE; E-mail:470468212@qq.com.



44 W oAk ok BB 44 3%

enzyme activity. The result suggested that T. mongolicum, M. canadensis and H. cordata should be avoided under C. lanceolata forest.
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eficil . b, DA T, SR E R, (b 5 S ATE R 76%, WK R A
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121 MM ZErr kB i & BURZARRART 7 Fh2ibdamt s, SRAZRIBACHECE R, KA Z
MHAEY) ) SRR, BCEIREE A 85 mg-mL, IREEA ST 8.5 g M2 HEARIZTE 100 mL Bt B,
A XA 10 AT 1000 mL, BeZF 20 H BO7EFRES B i R INZRR/K &2 T BIAR T 2id i b e,
VAR ER 48 h, IRPREZIT B0 UE 30 min, PREEHRIG 500 mL, B 1000 mL FEASFUKEN, ik
fHRE S CIRRMRTE, FFHUH.
122 MAMEMSMRT  FRBUSANK T IR 13 13.5 kg, RAALTHEREF ST-A200 RSN, F
FH DR SN P A = S SRR o LIRS, TSR 0.5 mm, 330 S A0 HEERECE BRI, S
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Tab. 1 C. lanceolate litter decomposition turnover and half-life time of leachates from 7 medicinal plants

iR HEE I RRRER & Toos/a Toso/a
CK X} bRl R=0.113¢134%52+0.784¢ 004 27.113 5.114
=i R=0.164¢""1%'+0.8993¢ 0% 24.513% 4.154%
E2 N v R=0.112¢"**+0.8776¢"!1* 21.334%%* 3.992%%*
AT R=0.254¢**54+0.896¢ 0!t 44,541 %% 9.115%*
A R=0.193¢7%54+0 887¢ ™4 67.435%* 14.776%*
i R=0.118¢255%61+0.908¢ 14 54.887+* 13.224%x
A% R=0.102¢"*°6%0.146¢ " 21.542% 4.132%
RZ R=0.118"%740.91 1011 20.991%* 3.991%*
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Fig. 1 Scatter plot of C. lanceolata litter decomposition turnover and half-life time of leachates from 7 medicinal plants
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Tab.2 Nutrient residues in C. lanceolata litter treated by leachates from 7 medicinal plants ( mean )

SibbiE)  AfRestial e C/ (mg-g") N/ (mgg') P/ (mgg') Cu (mgg') Zn/ (mg-g") Mn/ (mg-g")
iR CK 1 289.25 94.65 111.21 119.99 132.63 64.44
3 225.32 64.72 113.61 88.99 77.81 54.45
6 111.54 53.81 93.51 65.67 55.67 4533
= 1 267.98 88.75 99.32 101.34 110.89 50.21
3 197.54 56.34 88.23 78.65 65.34 4587
6 108.34 41.11 45.88 54.98 41.09 39.87
AN 1 211.45 65.44 89.34 90.23 78.92 45.78
3 111.45 43.56 67.45 70.98 45.67 38.91
6 56.34 23.88 4533 4335 28.92 29.33
T 1 42591 5.11 433 6.54 14.53 68.98
3 467.32 35.39 25.46 22.76 24.56 71.98
6 47321 196.14 195.89 182.54 86.54 99.43
i 1 311.11 110.98 123.98 123.23 133.65 78.65
3 286.13 114.45 131.43 131.22 134.22 88.98
6 319.23 134.89 141.54 142.11 136.76 101.43
10 R 1 290.23 111.45 121.23 121.23 137.23 67.89
3 299.43 119.23 129.23 129.34 141.23 71.89
6 301.22 12232 132.12 131.34 148.99 72.34
[ED54 1 149.56 93.43 101.22 100.98 122.32 60.23
3 111.23 66.56 78.45 76.45 58.22 40.45
6 84.45 43.45 54.33 34.22 2233 28.76
RZ 1 188.43 90.23 90.89 108.99 113.45 60.95
3 109.22 51.22 60.98 70.98 40.54 43.32
6 78.45 32.11 43.55 5433 20.98 29.22

HIZE 2 Bl TAYE, AT, MR =R R A B RS AAE 3R i B BT e S, X
IEBA =25 ik B BB AR S 0 o0 i JE B 97 0 BB AN ST, I 1 efrml i, o A R AE
1, HkiRIER ALY E RBEREEE DAL K 720 3, HERR TSR 2B ER Y. ik 2 iknln, 7 Fib
LI KIREEBOIC AR S Y o e b S Bl (BREA R ) B0s2ni 25 AR . — i oL T a5 5>
fid Re, FRARYIAN IR RO BN AR R, Horp SN R BB E RS AR X Sy, BUA i R
SRR . RS . IREUROL S A T2
2.3 7 MEAMEYH S YIXAZ ARE Y DR EE MR

AN Y i R LS VRS AR A R ANGE 3. MRIESR 3 i, JAIE, W7, R =RhkiiEY)
kAP T SRR OB . AR RRLTAERTG . B NG . UG . ZWAILEE. B, PRIREET MR
LA 3L 6 M HAMEEERIIMZSFARES, TIREEEERRRIGENTE A, HAT . AR =Fh25iiE
Yk IR SO0 LIRS P AR . R R SSERT S AT R 3 Brzs . B 3 i, RERERGEAIG
SEHEAZ ARG o PR TR, R REETHERTG . B -RIHETTNG . ML R A B EAZ AR 3
RIS S A VR ST , DRI EAZ A 7 3 A RS E P v

SRR RS R TR, A, AT SRR 3 PGS h YRR AR T IR, X =ik
HARE T SRS PR SENAR L, TEAZAAE W o0 b REAR 1 RERERGESE , (EAZ ARG S b JE IR AR T
RHIELTAEREG . B -G . WS, ZEALEE . EANHIREGTE. AR 4 Rtk o T LR TR
MR RAESS, X TR EAZ AN Yy e b I R BOAR, TR AR 0 i eI = AR
Zik b TR = YRR R AN Y G G T TR R AT A SRR TN, T
B MR Z MRS EAEAZ ARG D T IR T TR P RELT RIS HTR I, TEAZAKGE D 50 iR Ja S — 2 B0
MHER . ARk BRI T B R A AR o i EOTEE , = . SAEENT . RZUKH
YR SEBAEAZ ARG ) 0 IS R T 1 B - GRS . = . 240N . B e AR R 2 iR Sy
TERZANG D o e e 7 I S . =M U S AR BRI R IR EA A 75 W o3 e PR T %
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Wy ARG . = AR Z IR SRS ANG T i T TR BRI, = 24K
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Tab.3 Effect of leachates from 7 medicinal plants on soil enzyme activities of C. lanceolata stand

IR (mg-g'-d!)

> >. I ]
AR T ST 7S T RS Ak BES
T B 1 28.94 19.23 18.98 34.54 38.43 43.41 12.32 18.11
3 51.26 25.56 21.22 2221 29.12 26.54 29.32 29.32
6 4331 56.98 45.67 12.23 14.32 13.22 45.56 55.43
R R Y2 1 0.018 0.015 0.019 0.055 0.038 0.065 0.034 0.045
fifg 3 0.068 0.066 0.066 0.032 0.023 0.034 0.089 0.090
6 0.050 0.089 0.101 0.024 0.016 0.022 0.108 0.113
B-HIBE 1 21.89 33.23 23.43 45.43 43.32 39.87 21.23 19.33
3 43.56 56.45 45.45 32.11 34.45 29.32 29.32 46.54
6 46.68 76.54 76.85 18.32 21.98 21.23 45.65 76.98
M 1 4.18 3.43 5.44 6.54 456 4.57 435 3.44
3 8.97 6.54 7.88 5.44 3.91 2.11 9.11 6.77
6 577 11.34 12.45 321 1.22 1.21 11.43 12.23
Z By LG 1 0.013 0.009 0.008 0.045 0.047 0.045 0.012 0.067
3 0.087 0.034 0.018 0.033 0.032 0.021 0.067 0.098
6 0.075 0.089 0.067 0.011 0.021 0.011 0.103 0.115
sl 1 3.04 2.22 1.23 4.33 4.54 3.99 1.22 3.54
3 5.32 4.55 3.45 3.12 3.98 3.12 3.54 7.54
6 7.85 9.76 7.66 2.12 3.11 2.12 9.66 9.88
EIRH 1 0.03 0.01 0.02 0.04 0.03 0.04 0.02 0.03
3 0.02 0.03 0.04 0.03 0.02 0.02 0.04 0.05
6 0.02 0.06 0.08 0.02 0.01 0.01 0.06 0.07
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