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Effects of Eupatorium adengphorum Sprengel invasion on Soil
Enzym e A ctivities and Physical and Chean ical Factors
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Abstract FEupatorim adenophorum & one of hemost noxious nvasive weeds in China To explore the
effects of hisweed nvasbn on soil fertility the activities of sk enzymes and 12 physical and chen ical
factors were canpared anong the soil within O~ 30 an depth under amore than 10 years ol invaded
grassland by E. adenophorum, a secondary grassland ( abandoned maize field n N ovember 0£2001), a
prinaty grassland of Thaneda yunnanensis and a wo years old artificial grasshnd ofS etaria phacelata.
The results showed that each variable measured n this study changed significantly anong comm unities
and soil layers accord ng to a wo-way ANOVA. The activities of polyphenol oxidase alkaline phospha-
tase and urasg the contents of organicmatter totalN, totalP, totalCa hydrwlyticN, actve P, active
K, and H valie decreased with the ncrease of soil depth In genera] the actwities of akaline phos-
phatase and urase the contents of organic matter totalN, totalP, total Ca hydrolytic N, active P,
and pH valuewere higher n the soill underE. adenophorum canmunity canpared to the soils under oth-
er canmunities Total soilK contentwas bwer n the soilunderE. adenophorun than n the soils of
other canmun ities while the active K contentw as sin ilar anong the four canmun ities These resu lts -
dicate hatE. adenophorum nvasion formore than 10 years can increase soil fertility create favorable
soil conditbns for iiself
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Tablk 1 Suwey of experm ental fields
Canmun ity Longiude and Latinde A ltitnde(m) Facing of slope G radient( °) R an ark
, T0o 160 o
N 22°45 486 . L ’
Fupatoriun ad enphonm F 0% 45, 514’ 1980m Nothwest 35 Coverage helghfofb. aden horum are about 70 ,
160 an, respectively
, 260 50 an
N 22°45 478 . ’ ’
Abandoned fiell E 99 045 544’ 1988m N orth 32 Coverage, he]gl’}tofE. aden horum are about 26% ,
50 an, respectively
/ 8% 55 an
N22° 45. 400 - ; . s are : 7
Them ala yunnanensis E 0 45 510/ 2016m Fast 25 Coverage h.elghtufT. yunnanensis are about85% , 55
an, respectively
o ’ s 45% , 155 m
N 22745 925 .
Sewria sphaceki E 0% 45, 553’ 1939m N orth 35 Coverage heightofS. phacelaa are about 45% , 155

an, respectively
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Table2 Soil enzyme activities in d iflerent soil layers under diffent conmun ities i raiy season
Polyphenol ox idase Perxidase Arvkibhatase A kaline phosphatise  Acid phosphatse Urase

Canmuniy  Soil hyer 1

(mgGAg™'h™ ") (mgGA g "W ) (mgPNP g 'hT) (mgPNP g W) (mgPNP g TR (mgNHIN )
I 0 6530 11Aab 0 80*0 07Ba Q2530 024D 0 53%0 MAa 09030 11Aa 12 15%1 4Aa
Pa— I 0. 5230 06Bb 0 78+0 05Ba 0 3020 4A & 0 460 09ABa 07830 11Aa 9 6610 88Ba
il 0. 49 10 05Bb 0 930 084 a 0 3410 07Aa 0 44%0 06ABa 0 80%0 08AD 77811 38Ba
adenehorun I\ Q 4430 05Bc 09840 07Aa 0 29£0 06Aa 0.38 40 03Ba 0 82+0 04Ab 51540 88Ca
I Q 6530 06A ab Q 8710 11BCa 0 2410 02Ab 0 50%0Q 06A a 0 7730 05ABab 9 74%2 27Aa
il 0 5730 08ABab Q 7320 05Ca 0 27£0 06A b 0. 4010 06Ba 0 6030 07Ch 6 951 74ABb
Abmdoned fied T 0.5210 03Bb L1740 154a 0 26%0 05A & Q 35%0Q 05BCa 0 6730 06BCe 5 78%1 43Bd
\Y Q 47 %0 03Bhe 1 00X0 11ABa Q 20 £Q 05Aa 0 2720 06Ch Q 85%0Q 06AD 400%1L 14Ba
I 0.8030 0lA a 09330 1Aa 0 4010 MAa 0 59F0 05Aa 09230 12Aa 9 89F1 5lAa
— il 0.7030 08A a QM 1Aa 0 3720 07Aa 0.4310 10Ba 09030 11Aa 6 99Fa 93Bb
) il 0.72+0 06Aa 093+ 10a 0.28 40 02Bab 0.42+0 04Ba Q 9340 0N ab 4 81%0a 65Ch
JnmAnenss v 0.74 10 05Aa 0 8740 1244 0 1720 04Ca 0 3240 03B 0 82£0 11Ab 38540 93Ca
I 0 58%0Q 05Ab 0 %30 11Aa Q2130 044 b 0 49%0 06A a Q7030 03Ch 10 3812 39Aa
Sourin il Q 5730 04 ab 0 8630 08 a 0 2240 044 b 0 44%0 03Aa 0 8030 06Ca 7 11£1 03Bb
1 0 55%0Q 06ADb 1 00X0 08\ a 0 2010 0 b 0 38F0 A a 1 0530 10Ba 5 61 X1 11BCab
phacelata v Q 5470 04AD L 1040 18\ a 0 20+0 09Aa Q4110 06Aa L1840 02Aa 43940 51Ca
+ (n= 4), , (p< @03
, SNK ) I I m W 0~56~10 11~20 21~ 30 an

M eans ISE (n= 4).

D ifferent capitaland snall letlers ind icate s gn ifficant differences anong soil layers in the same cmmunity and anong canmun ities in the san e soil

layer_respectively, (p<. Q 05.0new ay ANOVA, SN-K m eans camparison). . Soil layer. , II, IIl and IV indicate O~ 5§ 6~ 1Q 11~ 20 and 21~ 30 cm soil respectively
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Table4 Comehtn coefficient between soilenzym e activities and soil physical and chen ial factors

Variable

Polyphenol oxidase
(mgGA g 'l 1)

Pewxidase

(mgGA g '"h 1)

A rylsulphatase A kaline phosphatase
(mgPNP g 'h™!) (mgPNP g 'hT) (mgPNPg 'hTY)

Acid phosphatase

U rase

(maNH ;N ¢ ')

Q211 - Q 415 * - Q448 * Q 709 * -Q 121 Q 684+ *
Orgmicmater (g kg™ 1)
. Q 285¢ - O 448 * - Q360 * Q 741+ * -Q0018 Q 724+ *
TowlN (g kg™ )
1 Q 040 - Q 360¢ * Q 352 Q 596¢ Q 036 Q 557 *
Total P (g* kg )
, Q 087 Q 352¢ - Q0 360¢ - Q 515 -Q 245 - Q37 *
TowulK (g kg™ ')
. . 1 Q078 - 0 360 0 374 * Q 603 * Q0 059 Q 600+ *
TowlCa(g® kg ')
. -Q 634 * Q 374 * - Q474 * -0 293 -Q 247 - Q061
ToulMg (g kg™ °)
. 1 Q 254 - Q 474 * - Q 440+ * Q 670¢ -0 027 Q 662+ *
Hydolytic N (mg kg™ )
. 1 Q 150 - Q 440+ * -0114 Q 618 -0 136 Q 694+ *
Active P (mg kg™ )
. 1 Q182 -Q 114 - Q145 Q 41 * Q173 Q 604+ *
ActiveK (mg* kg™ ')
Q 317 -0 145 Q200 Q 448 Q178 Q 252
W ater content(% )
. 3 -Q 289 Q 200 -0163 - Q 536 -Q 135 - Q572 *
Buk density (g /an”)
i Q 47p * -0 122 - Q415 * Q 309¢ a 089 Q 303¢
H vale
woE o Q05 Qol ( Pearson , 2taild)

* and* * ndicate significant correlations at @ 05 and Q 01 level respectively ( Pearson corre latim, 2-tailed)
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