46 1 ( ) Vol. 46 No. 1
2018 1 Journal of Northwest A&.F University(Nat. Sci. Ed.) Jan. 2018

:2017-11-29 09:23 DOI:10. 13207/j. cnki. jnwafu. 2018. 01. 005
:http://kns. cnki. net/kems/detail/61. 1390. s. 20171129. 0923. 010. html

la 1b la
’ ’ ’
lc lc lc,2
’ ’
(1 a b sC s 7121003
2 s 712100)
L 1I )| (Pinus tabuli formis) 9
) . ¢ )|
9 (Taraxacum mongolicum) . (Corydalis bungeana) . (Mentha haploca-
lyx) (Houttuynia cordata) . (Asarum sieboldii) . (Nepeta cataria) . (Lonicera japonica) .
(Gynostemma penta phyllum) (Prunella vulgaris) , (
) , . (C.N.P.Cu.Zn Mn)
L 1 . . N .
( N N N P ) N
, B- . ¢ )| .
, 6 o
[ ] ; ; ; ;
L 1 Si154 L 1 A L 1 1671-9387(2018)01-0030-09
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Abstract: [Objective] The effects of leachates from understory medicinal plants on decomposition of
Pinus tabuli formis litter and soil enzyme activities were investigated to provide scientific basis for selecting

suitable understory species. [Method]) In this paper,and the effects of 9 leachates (water-extraction solu-
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tion) from the stems and leaves of common medicinal plants ( Taraxacum mongolicum , Corydalis bun-
geana sMentha haplocalyx s Houttuynia cordata s Asarum sieboldii s Nepeta cataria ,Lonicera japonica ,Gy-
nostemma pentaphyllum and Prunella vulgaris) in typical Pinus tabuli formis forest in Qinling Mountains
on litter decomposition, nutrient releases (C,N,P,Cu,Zn and Mn) and soil enzyme activities were studied.
[Result] The leachates from Taraxacum mongolicum , Corydalis bungeana , Mentha haplocalyx , Hout-
tuynia cordata s Lonicera japonica and Nepeta cataria had significant inhibitory effects on litter decomposi-
tion rates and release of nutrients (except L. japonica had no significant effect of N and N. cataria had no
significant effect on N and P). The leachates from T. mongolicum,C. bungeana .M. haplocalyx,H. cordata
and L. japonica lowered the activity of polyphenol oxidase. The leachates from L. japonica lowered activi-
ties of carboxymethyl cellulose,and N. cataria lowered activities of carboxymethyl cellulose and beta-glu-
cosidase. [ Conclusion) A. sieboldii,G. pentaphyllum and P. vulgaris were suggested to plant under P.
tabuli formis forests, where other 6 species were not suggested as understory species or their inter planting
density should be diminished to avoid the inhibitory effects.

Key words: Pinus tabulae formis forest;tree-herb system;litter decomposition;nutrient release;soil en-

zyme activity
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Table 1 Turnover period (T, ¢5) and half-life period (T 50) of P.tabuliformis litter decomposition in different treatments

/
Medicinal plants Model of litter decomposition To. o5 / To.50 /
CK R=0.133e 12882040, 867 - 05% 26.126 5.171
Taraxacum mongolicum R=0. 140e 13:471 9140, 860e - 071 6 49.656* 9.554%*
Corydalis bungeana R=0.151e 10:24594-() 849 3e 0-039 3 44, 394* 8.383%*
Mentha haplocalyx R=0.113e 60893137 40, 886 e 01182t 81.709** 15.221**
Houttuynia cordata R=0.100e 27143 +0, 901e 01628 52.757* 10. 065* *
Asarum sieboldii R=0.127e 14220404+ 874 0056 5 20. 721 3. 806
Lonicera japonica R=0.864e 0046840, 13617891 2 54.403** 10. 567**
Nepeta cataria R=0.110e 31-811914-0, 890 0- 17 11 62.399** 11.970* *
Gynostemma penta phyllum R=0.134e 1526354, 85e 0-106 5 20. 355 4. 066
Prunella vulgaris R=0.117e 19:39¢ 40, 883¢ - 116 20.038* 5.769
R (%)t C ), Toos 95% » To. 50 50% R
CK (P<C0.05) (P<C0.01),

Note: R indicates the residual rate of the litter (%) .z indicates the time from the experiment begins(year) , Ty, 5 indicates the turn-over pe-
riod of litter decomposition, T, 50 indicates the half-time period of the litter decomposition. * and * % represent significant difference

at 0. 05 level and 0. 01 level, respectively.

2
Table 2 Nutrients remains of P. tabuli formis litters in different treatments mg/g
/
Medicinal Duration/ C N P Cu Zn Mn
plant month
0 464. 15 4.97 6.03 4.53 25.85 32.33
1 404.08+0. 25 4.70+0 1.1440 0. 8940 9.57+0.01 61.2240.04
2 375.44+0.71 4.76+0.01 1.724+0 3.49+0.01 15.06+0. 03 59.9140. 10
CK 3 370.57+2.28 4.79+0.03 3.5740.02 1.954+0.01 17.76 0. 1 75.7840. 43
5 357.38+£3.66 3.98+0.03 1.7240.01 6.97£0.06 17.1040.15  67.6040.58
6 331.35+2.26 e 3.8840.03e 2.4540.02 h 3.597+0.03 e 12.22+0.16 fg 59.09+1.13 f
1 406.18+1. 96 4.72+0.02 3.03£0.01 2.73+0.01 10.62+0. 05 54.4940. 26
2 366.97+2.54 4,8040.03 17.45+0.12 3.17+0.02 14.22+0.10 68.2740. 47
Taraxacum 3 358.17+3.18 4,7540.05 30.8340. 30 2.7440.03 12.56+0.12 68.9840. 68
mongolicum 5 356.52+2. 37 3.624+0.02 4.65+0.03 3.39+0.02 14.98+0. 10 86.1740.57
6 338.95+2.38d 4.31%0.04 be 18.49+0.17 a 4.70+£0.04 b 19.2240.18 b 89.64+0.84 b
1 288.37+1.17 5.4040. 02 3.40£0. 01 3.0440.01 16.60+0. 07 65.5140. 27
2 408.25+3.94 5.6040.05 4,43+0.04 2.75+0.03 19.24+0.19 67.6140.65
Corydalis bun- 3 337.80+2.41 5.704+0. 04 2.78+0.02 3.13+0.02 18.02+0.13 73.54740.52
geana 5 371.40+2.10 4.53%+0.03 13.65+0.08 3.024+0.02 21.744+0.12 78.0470. 44
6 334.18+2.67 e 5.134£0.04a 16.91+0.13 ¢ 3.94+0.03 cd 17.3740.13 ¢ 61.540.47 f
1 420.63+1. 80 4,77+0.02 0.81+0 3.27+0.01 13.87+0. 06 77.8940. 33
2 426.23+2.68 4,97+0.03 1.5840.01 3.64+0.02 16.14+0. 10 82.8840.52
Mentha haplo- 3 384.70+1.52 5.204+0.02 0.9640 3.31+0.01 16.68+0. 07 80.1440. 32
calyx 5 349.07£0. 23 3.07£0 24.31£0.02 3.63%0 14.65+0.01  87.61+0.06
6 335.10+0.77d 4.2140.01 cd 17.47+0.03 b 4,08+0.01b 11.50+0.02 g 61.09+0.11f
1 347.85+1.00 5.214+0.01 0.72+0 2.77+0.01 15.54+0. 04 77.3240.22
2 393.32+3.35 5.62+0.05 1.53+0.01 3.03+0.03 19.09+0. 16 79.53740. 68
Houttuynia 3 378.60+2.99 5.01£0. 04 0.58+0 1.9140.02 14.40+0. 11 70.1540. 55
cordata 5 362.15+3. 32 4,97+0.05 4.74+0.04 4.17+0.04 19.31+0.18 80.8740. 74
6 347.70+£5.59 b 4.41£0.06 b 5.26+0.08 g 5.27+0.08 a 27.89+0.4a 76.69F1.1d
1 355.98+0.58 4.65+£0.01 2.21+0 3.01£0 13.1740.02  79.7240.13
2 420.98+0. 80 4,80-+0.01 1.9340 2.84+0.01 15.89+0. 03 77.3640.15
Asarum siebol— 3 406.53+1.55 4,73+0.02 3.25+0.01 2.50+0.01 14.38+0.05 91.1540. 35
dii 5 351.12+6.97 4.21+0.08 17.65=+0. 35 3.37+0.07 12.84+0. 25 75.4641.50
6 347.75+1.22b 5.03£0.0l a 14.97+0.04 d 3.8240.01d 15.00+£0.04 d 79.6240.23 cd
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2(C ) Contiued table 2
/
Medicinal Duration/ C N P Cu Zn Mn
plant month
1 384.80+1.88  4.87+0.02 1.09-+0. 01 4.1440.02 14.0240.07 97.160. 47
2 421.0842.58  5.09+0.03 2.7640. 02 3.2940.02 17.64=0.11 88.340. 54
Lonicera 3 363.63+2.83  5.0140.04 2.87+0.02 3.0740.02 17.0740. 13 96.59+0. 75
Jjaponica 5 396.4544.79  3.3240.04  24.7240.30 3.4740.04 24.7340. 3 127.78+1. 54
6 355.68+2.27a 3.98+0.02e 6.88+0.04f 4.8640.03b 13.53+0.07 e 111.03+0.6a
1 330.1341.68  4.44+0.02 1.7940. 01 3.154+0.02 12.17£0. 06 73.880. 38
2 400.0043.35  4.72+0.04 3.0740.03 2.68+0.02 15.7540. 13 71. 60=0. 60
Nepeta cataria 3 377.30+1.71  4.39%+0.02 1.2740.01 1.77=+0. 01 16.1440.07 63.200. 29
5 401.2041.14  3.74=0.01 5.9740. 02 2.4540.01 16.8040. 05 82.97+0. 24
6 345.3243.06 b 4.05+0.03 de 2.3640.02h  3.1840.02f 12.3940.09f  65.25+0.49 ¢
1 370.63+1.39  4.14+0.02 6.04740. 02 3.2240.01 13.0040. 05 67.05+0. 25
2 417.0542.54  4.92+0.03 3.9740. 02 2.4140.01 13.60+0.08 58.17+0. 35
Gynostemma 3 362.08+2.38  4.68+0.03 0.67+0 3.4940.02 14.85+0. 1 69.4740. 46
pentaphyllum 5 402.60+1.07  4.17-40.01 2.33%0.01 3.58+0.01 15. 9640. 04 80. 84+0. 22
6 352.10%3.16 ab 4.3840.03 be 12.2640.09 ¢  3.7940.03d 16.7840.13 ¢ 66.54+0.51 ¢
1 382.5040.24  4.83+0 1.26=+0 3.55+0 13.0140.01 86.990. 05
2 378.08+0.64  5.43%0.01 1.55+0 2.78%+0 19.4040.03 84.12+0. 14
Prunella 3 388.28+2.18  4.62+0.03 4.4420.02 2.3840.01 14.0840.08 76.7740.43
vulgaris 5 422.43+3.89  4.14=0.04 2.62-40.02 3.49-0.03 17.42-+0.16 111.1141. 02
6 341.9343.06 ¢ 3.34+0.03f 1.30+0.01i  3.7840.03b 10.504+0.09h  81.82+40.7 ¢
6 , (P<0.05),
Note: Different lowercase letters in each row represent significant difference at the end of experiment (P<C0. 05).
2 . ( 6 ) ( 87.89%),
C 2.3
, s
C 7.34% 6.26%(P<<0.05, ) ;
N , N N N N N , N
, N
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Table 3 Secondary metabolites of different medicinal plants extracts

/u
Medicinal plants Chemicals D/flg)i:lljll:r MV\Ozlmel;}J)ltar
Taraxacum mongo- i%é Y g : gflrimelhy71*7*oxabicyE140‘[14..01]. ()]ﬁepl*]*yl}f‘rbilenfzfone Cis Hao O: 208. 30
licum Dibutyl phthalate Ci5 Hy, O, 278.34
24,25~ D3 24,25-dihydroxyvitamin D3 Cy7 Hy  O4 400. 66
Phytol CooHy0O 296.53
Corydalis bungeana Stearic aldehyde Cis H3s0 268. 48
Butyl octyl phthalate CooH3004 334. 45
DI~ Centhol CioH200 156. 27
Carvone CioH1,0 150. 22
4,6,6- -2h- -2-  3,6-Dihydro-4,6,6-trimethyl-2h-pyran-2-one CsHi2 0, 140. 18
Mentha haplocalyx Neodecanoic acid CioH200: 172. 26
Dibutyl phthalate Ci1s Hs2 Oy 278. 34
(+)-viridiflorol Ci5 Hy6 O 222.37
Verrucarol Ci15 Hz2 04 266. 33
Ledol Cz0H32, 0 288. 47
Houttuynia cordata }—methyil—/(l?(Z—methyloxirany1)>—77—oxabicyc10[/l. 1. 0Jheptane CroHys O 168.23
Dibutyl phthalate Ci5Hs2 Oy 278. 34
Dibutyl phthalate Cis H22 04 278. 34
Asarum sieboldii Cyclononasiloxane,octadecamethyl Ci1s Hs1 0Oy Sig 685. 40
Butyl octyl phthalate CaoH30 Oy 334. 45
Lonicera japonica Ethyl iso-allocholate Cas Hyt O5 436. 64
Menthone CioH1i50 154. 25
Nepeta cataria Palmitic acid “ Ci1s H32 02 256.42
Diisooctyl phthalate Coy H3s 0Oy 390. 56
Pyristyl myristate Cas Hs6 O 424,74
Beta- Beta-sitosterol Ca9 H50O 414,71
Phytol Co0Hy0O 296.53
Gynostemma Palmitic acid Ci6H32 02 256.42
pentaphyllum 1-heptacosanol Cy7 Hs560 396.73
Oleamide CisHss NO 281. 48
Squalene Cs0Hso 410.72
Beta- Beta-sitosterol Cs9 Hs50O 414.71
Cyclolau-denol Cs2 Hs6 0O 216.57
Phytol Cz0 Hso O 296.53
Prunella vulgaris
- -3-  3-oxo-4-cholestene Cyy Hiy O 384. 64
Squalene CsoHso 410.72
Beta- Beta-sitosterol Ca9 H50O 414,71
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