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KB (Populus purdomii ) 445 TRETE
ik EEMKAMBRER, BEPRLURHE
FEEMMRR, R, RXUUKBHHRATFRTE,
3 5 204 b O B UL AR R 2 64 AE 7K B R VR R B A
EYRENEHSEEDRE, PFRAMEYM G
YIxt kA E Y B R B BE, B
B L XA E S EA SRR R

1 MRS5FE

1.1 ks

MRERMTFHREZRILRFAZEERTHY
HEWBEEEN, HERS B, BRETEHE
KM%, #1500 ~2 500 m, FEHKETALC, F
HREKEI00 mm, ZXAHEFENRAMAL
HEGERKENAMEY R, HER LS L,
F2015F 10 A EHRERE KRB EER HEH
e, ARRTEBBAK/NRLS ecmZEA KB
HEFRRE6.00 giXHEEAFE R0 cmx 20 cm, M
RILEHN0.5 mmiy B BMES, Hit1504 (3£10
ANb, BAAEISE) o FRSRESHIENT
HEERE (0~10 cm) L3, BHRBER. ARE
&Y, HEUSLES ot BHREASIES, &
URF (UEFEZRIRPEHKS) £/, &
b, YW EBFHUERO MM T A EY A
¥ ( Taraxacum mongolicum ) . T ( Corydalis
bungeana ) . T (Mentha haplocalyx) . ffEHE
( Houttuynia cordata) . ¥ (Asarum siebol-
dii ) . 2487 (Lonicera japonica) . 7% ( Nepeta-
cataria) . BRI ( Gynostemma pentaphyllum )
FIEME ( Prunella vulgaris ) Z2HEES, XMTE
Bt 2 mmfiio
1.2 RBAE

S TR E SRR T M2 A 2R
AEREN, BARGHEYZENERS, 25 5FEE
JKEC &I B R E R IE 280 mg ml™ (EIAHY T8 ¥
BT 100 mIZEK ) MREE (ZET 2k
THHEYBERKEYEMERKERNERE) , B
48 h, 2B LA BEEARGET, KE4CHKIE
R

S RIFREN2.85 kg Z AP0 18, HA
20 cm x 40 cm x 20 con B I BB KL BE SR, %

HHWED W ERSN oI RHEEA L8, RiF
DRSS T IEH S M, OR MY IKIRE
W, MEEAKESRE, oMb E, S0
BE, #3300 EREk. BRERER, 80MEF
Bk R mE 35 45 4 B 34 5 B8 R A R Y R IR VR B AR 1B K
150 m] (RIEFel e LB HEBIFKE, AT T2
B E N HERKEN6O0%) , —ATHIERE.
BFZHRT (20~25C) #f70@EER, SRR
B — KB RE (BRBEERIES mlBZEH/1 kg
TEEAHE) , RETHEBEEARLRE (RIE
MELBER, ZHPHERER L EREELR
35 ), EEEFR0.S a1k,
1.3 HRERXESHH

EAERBEREP, SKERTELSE ([
W B B 43 A R R T IR RS 1. 2. 3. SHI6 A
B, BMEEMNIAEFRE S FIER 4%, R
3INER; FEA3REN - EREAS (5 Wt E 551
RS BIFIRIGHEL. 3F6 M AR, BIK500¢g) o B
HAEEHMRBRAYE T0.15 mmEFFBRER
H#xY, ARRTEERRE, WEITBMERBEREK
FHEE

CEERMAERBRHFRARE—IMMBENE ;
N. P. KXfH,S0,~H,0,B A MIHEE 57 HILAIAA3
BRI, ES o HEEHT (PEERE
®) . kB AEEHIE; Cu. Zn, MnRATK
o, EFRBOEEITENE, EEEAR P B4
EEEMRAS, S-THEKRILEENE; B-
HAFTEEERAMER L aENE,; HEBFR
R=RENm Ay akile; SHaEtmEtt
RASE =B L akiE; BEABEERAN =
HAENAE; BERREETE MR AR — A Lt A rEl
Eo R, &M TakemuraZs ") 07 B Xt 254 Y
BIEBE L CC-MSHEATE N Z .
1.4 HFELE

&Y 8 E R K FSigmaPlot 12.5% 4, K
B R R R R=ae ™ rce™ (R, RAH
FEY I BRAR, a. b, cHAHERSE, thi
fEEATEE ) M EMLEMEYRER (BEN
BRE) #ITUE, HESRARYE (THWRS
fBRIS%IIBTIE], Toos) MAOMEEH (THHELHE
50%HIETE], Tos0) o [RIEF, RAISPSS 203K {4%f A
BT HEE KT E 5T (one-way ANOVA)
BHEREEN, SELRRRAREZEFEHT
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(LSD) ¥ (a=0.05) ; ¥ fHSigmaPlot 12.5% {4
2K,

2 & R

2.1 AHMHENKERBAXMKAGHEM S BEE
EppA)
REFERBHHEETEIRTRKYNER

Ak, B ARREI TR LS R E R A

B (ko) MEEH (WHSHR) (1),

He, HARBRBAEEM T& MRS

LT BIIER T 230%F129% ; T2 38 @ AL B

fhvE R B R E AR T 67% A
23%; fHIRE R BTN T R S R A
LT RIIERK T 120%F134%; 2B IERE R L
HEFEMEKT21%, AEHERAEE; 88K
BEREBAHBEMERT1%, LEPEHAD
%; EMERREBAES R AL B E K
T51%M43%; HMAHEPEMAEE, &8 L4l
W, WA, #A. AR E A E R R AL Xt
KA TR HG 3 5 R A e B 0 78 T4
H, &8 EREBAEHEEY REH BE
WHIVER, ZBIEE R AL U+ 7% i R B 5 3
SREMEIER.

F1 HEEWKRBAN KB SHREENSRRERNR G

Table 1 Effects of water extracts of the medicinal plants on decomposition rate of P. purdomii litter

Y SEHER & I, (a) I (2)

Medicinal Plants Model of decomposition ’
WA T mongolicum R =0.4192e%% 4 0.5947¢7%%7 0.948 8 9.273 5%* 0.654 7%
T C. bungeana R =0.4276e5% 1 0.5493¢ 7155 0.978 5 1.605 3 0.361 7
W M. haplocalyx R =0.2952¢""%% 4 0.7067¢ "5 0.955 3 4.756 8* 0.622 2%
PR H. cordata R =0.4399¢74%%;. 0.5613¢ 1% 0.9777 6.156 7% 0.680 3*
HE A. sieboldii R =0.1877¢"7%%4 0.8156e7""> 0.975 8 2.461 3 0.4326
&4 L. japonica R =0.2001e7"%'%4 0.7993¢ 707 0.816 3 3.623 6 0.613 3*
#FF N. cataria R =0.3104e7'°%"1 0701667 0.9335 3.853 7 0.499 6
K& G. pentaphyllum R =0.4026e "¢ 0.6066e "% 0.952 8 5.155 6* 0.449 3
BAHE P vulgaris R =0.2016e™ %% 1 0.7986¢ """ 0.806 4 4.297 9* 0.726 3*
CK R =0.1763¢™7%; 0.8237¢ "% 0.9302 2.846 5 0.507 2

H. CK, SHHMENKBEBSHRAOEBRLE; R, REEYK: Toos, HEHSBRAEY: Tow, WEMHOBLEN,
* N RLRECKREBEER (p<0.05) kB EER (p<0.01) Note;: CK, The treatment with the same amount of distilled
water; R?, Coefficient of determination; Tyes, Turnover period of litter decomposition; Ty, Half-life of litter decomposition;

* %% Significant difference at 0.05 level or 0.01 level with CK

22 HHEYKREBRAEMABBREEHSBIITIE

CoE o8 e d:0k A

—ME, ERAEETSELIRS, BRY
PARAREFRSHBRANSEE SHR . MEYESIF
HIERATAFEBRKER, BREXEGHWHE T HE
SEPBRLYFC, N, P, K. Cu. ZnFIMnFE 4>
HE (REE) TAER (H1) , #EIBPR
RYHCHMKHERBH “BH” ¥, NMZnE
“HE—RBK HELBOBYE, PHCUIE “B
BH—EE BN X, Mn2 “‘BH—E£—F
H” WS BAENX. REMEBEYSHE BRI

187 MR DR AR E et |, AR S
JEEA (RTIANA) L B (2 ~3408) MEH
(%4 ~61H) #HIT0H. ZRKRH:

WA, HAT. AEEMEFRERLER K
BT M AR R R SR BB IE AR, &
AFPARFERTN, K. Cu. ZnFIMnBEM BB i #l A 2
& —3, BIAERBHAEHME TN, Cu. ZnfiMn
RIRERL, TERHIMEHAME T KRB . WMXTCFIP
BROEmARNEEEZSR, Kb, BAXERY
WE TCHRM, ERHME TP, MWk
RS T OB, ERBEUH TPRRER; &
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JREAERTHAIM G TCHIBR L, 7RIS T
PHRIRER; MFERMMHE T CHRRR, EhHMM
JEEME T PRI

WT . &8%E. HX. EREMEMNERE
VR b 3 X K B A i o R o AR v R Ao B A )
f/ﬁ}zﬁ*ﬂxﬁﬁf%o ZSFRALTEXFK . Cu, ZnFIMnBE K
M mAEE N —3, BIESHIEHME TKY
B, ERPSEHME T Cu. ZnFIMn B,
mXC. NHMPBRKEZmMAENFELSR, HP,
T ERHME T OB, ERHME TN
B, ERBMH TPREN,; SBEEPHAHT
CHINMIRER, EhHfEHMmE TPRBR; RIF
ERHMEHME T CRRE, ERHMH TNK
BB, EFHEMHE TPRRE; SREERHWH
TCHBK, ZERIAME TNRBR, EHHAE

Effects of water extracts of medicinal plants on nutrient release (resedue ) in P. purdomii litter decomposition

HME TPRIRE; ERMEEPHAMEHME 7C
FIPHIRER, ZERTIAFI I T NERERL
2.3 A EWK R R A X 1 IR 1 A R

K AR R ol BB R EE A
SR (H2) , HEVERE. 5 o BB AR AR 72 B0 A
PHEEER, RPESERBENB-HET IS
HEFHAEMEEERE, SBAEBMRARE
HERBMPRFET R, PHXRIEEE KA
JEREETTR TR

WAR, By, AEENEMERERLE
TR REE S B E MR ER 4T
Xt EERE R S By A LB TS R R A B, |
TERTHAA PR T RERE RIS 1, 72 A I0IRE
T SEABEE Y (ARt R T %
HHE) o MXHASHEEEERNFERZR, H
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Fig. 2 Effects of water extracts of the medicinal plants on soil enzyme activities
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P, EEMMRETp-MEETMEY, ERHAT
BRI T IREMMEAMEYE, . PG
SRR T BERRNEIE 1 MATESRMRE T R BE
HRMIENE, EPHMRETR-MMETMMERMN
WEHE, ERTH. PHIMERE T REMmEE, &
PRAFE HIREE T B MR AETE Y AR BEEPHNE
BRI TR P AT B KRR, 7EATHAUS ML
TR-HREH EE N, ERUWAM PR T IR AN
MEBAMEYE, ERVIEETRMMENE: BT
ERTH . FHIAMGEHMRERTRPESERME. B-
WET AR EEE Y, ENAEHRETER
BEEVE, EPYMGHIREE T MM,

WT . BE. SHE. RIFMKBREREB

Ak BE X 3 SRRE I M AR B . SR
Xt REVERE B AR IS E R ML R B 0 — B, BDFERD
SRR IR T AR, PSRRI T
BRRRRE IS, WX HARSFHEEE M WEREK,
He, THERHFEET AP RS ERLN. p-4
MG EMENE, EPHRET EOMEY,
MEBEAMEHRERAEE; BFEETHNEY
MR TRPERSERBNSHEMIEE, £FH
FEIR T B-RBEH MG, EPHIRRR T B MM
t, M¥REAMAMEOBEEERARE; S8EE
AU AN P R R T IR A, 7 P RS BRI
TEBEALREE, ERTHIAE BT BN
Y, PR AT 2 A NG R B BE 4 NS A B e A
BE; MIFTERM. PG HERIC 1T LT 4R
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Y NTES; F2RY B R R A 553k
VIR BRI R ; SE4ZE e, SESHpH A
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3 W
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FREREER, HMEWE TR o RN R
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R, SR EEZ AR R A S AR
AR TEE, ARRF2E SR LA
B SRR 32 i T RE o BRORG I W0 AE R IR 23 A B B, 4
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PET e R BEIM AR 070, AR, DURARZ A
YRR A T ENERS . EOEE. BERAE .
ZHEABENREHEEY BERE. Kb,
Pl EOBMUSREEEETHSMEEEE
M, ZEBEtBMESEEEAREHRE EEE
AU B, M S P B0 R AT R LK
AT 2l A ML) IR B R A B 3B A S 9 4 e 2
B A

A SR B TR 46 W Ak BN K 3 4 4+ 9 R 03
R NIMHEIEN, WA R ERW, B
AR R B S2 B)— e R R R . S4RAE
B B i 82— H R T R X A G 1 S A
Tl A= g 4 S T R 2 T A0 A 32 380 40 1 4 DB
B, i b B B9, 6— K R e A 4 R BT 9
SHXYR, WRUEMRM T RE, BT HEY
R AER 1, TR R M T B — R
HEAE RIS AL

DA 1 T R 4 VR AR B X R 1 A v P 4
RPN, RIS B EEm, BiE
AL B SR 2 B - e M RIE . JRIE T AR
RZERBEPHENEMER, T HRER, RS
Pt VR R . BPITR, FREER &R
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WEY ]I T E N EE, RSBy
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MREAYVBAALE, FLPEHRMK, SEE
. IR B BR RS N £ M S AL B R
2, AP, EAMRRTEH, BAEE
HRAHERNE . p-HHHEE. BRENN ALY
BEFEM, L, ERRAIR LR Z B30 AT
BB DA i R 1R SR WAL BHOK B v ) A 2
EEUE 0PV S I
3.2 HMEMERREBRMNXAHEEMF SRR

BENRR

MEwCRIR B omd R, iR E
BAREFER LA R N R, FHRE
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REm. SELYBAEEALESELERE
F il R, UEAK, B, AEEN
MEBRRBLECERZIRENH . R, &4
FRAbTERENEES . RP RAERE. P-EHTRE.
REBEMEHEAHEEYZIEEME . B,
ZAT MY R R WP BT & ) B R BB 8 1 XA R
-+ AR 1 M R BE T A T AV I A A R
CHIBEI,

WMEYN. PEREHESMERERIFTK
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i 3 A A B IR M L R B GIER .. DBt
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WH, XEEHTHMEYRREBEFPETAN. P
JLE, SMEMEMN. PRAET LEPMAEYHEY
B, RS EagE v A gm0 2

HEYWHK, Cu, ZoHMnBEELTAFERE
AWBERMSEERRAIRESR TR, ’
FEZIGHEDMER AR, AERME. HHE. T
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Effects of Leachates from Understory Medicinal Plants on Decomposition of
Populus Purdomii Litters and Soil Enzyme Activity

Abstract
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[ Objective] Planting medicinal plants is an effective way to improve economic benefit of
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forest lands. However, it is important to take into account whether leachates from medicinal plants would have
allelopathic effects on decomposition of forests litter and soil, and it is also the key to selection of medicinal
plant species to build a scientific and reasonable compound system of forest-medicinal plants. [ Method]
In this paper, a Populus purdomii forest typical of the Qinling Mountains and nine species of medicinal
plants ( Taraxacum mongolicum, Corydalis bungeana, Mentha haplocalyx, Houttuynia cordata, Asarum
sieboldii, Lonicera japonica, Nepeta cataria, Gynostemma pentaphyllum and Prunella vulgaris ) common
in the area were cited as objects in the study, a simulation experiment was carried out on litter decomposition
by spraying leachate in water-extraction solution from stems and leaves of the medicinal plants, to study
effects of the leachates on litter decomposition, nutrient release and soil enzyme activity. The sampling area
in this experiment is the Houzhenzi Forest Farm of Zhouzhi County in the Qinling Mountains of Shaanxi. The
decomposing bag method was used in the indoors litter decomposition experiment with constant temperature
and humidity and the experiment lasted for six months. During the experiment, leachate from the litter of
medicinal plants was sprayed once every two weeks, and the decomposing bags were retrieved five times
(in the first, second, third, fifth and sixth month after the start of the decomposition experiment ) ,
soil samples collected three times (in the first, third and sixth month after the start of the decomposition
experiment ) , to determine decomposition rate, nutrient release and soil enzyme activity. At the same time,
GC-MS was used to analyze chemical substances in the medicinal plants leachate. [ Result] Turnover period
and half-life of the decomposition of P. purdomii litter was extended by 230% and 29%, respectively, in the
treatment using I. mongolicum leachate, by 67% and 23% in the treatment using M. haplocalyx leachate,
and by 120% and 34% in the treatment using H. cordata leachate. And leachate from all these three species of
medicinal plants displayed significant inhibitory effects on nutrient release and soil enzyme activities during
decomposition of P. purdomii litter. In order to facilitate the analysis, the experiment was divided into three
phases; i.e. early ( first month ) , middle ( second to third months ) and later ( fourth to sixth months )
phases. The inhibitory effects were significant on the release of nitrogen, copper, zinc and manganese in the
early and late phases in all the three treatments, on the release of potassium in the middle and late phases,
on the release of carbon in the early, middle or late phases, and on the release of phosphorus in the early
or late phases. And the inhibitory effects were also observed on the activities of invertase, dehydrogenase
and protease in the early or middle phase, on the activities of carboxymethylcellulase, polyphenol oxidase
and phosphatase in the middle or late phase, and on the activity of f—glucosidase the early, middle or late
phases. [ Conclusion] The allelopathic substances released by the understory medicinal plants through rain or
other ways, may affect decomposition of forest litter, nutrient release, soil enzyme activity, which hinders
the maintenance of soil fertility and material recycling in the ecosystem and affects stability of the ecosystem.
Therefore, it is suggested that T. mongolicum, M. haplocalyx and H. cordata should not be planted as
understory in P. purdomii foresis, or interplanting density of these plants should be kept lower to reduce the
allelopathic effects.
Key words Compound forest-medicinal plant system; Litter decomposition; Nutrient release; Soil

enzyme activity; Allelopathy
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