B K BT e A 35:85~102(2025) 85

AR IER IR NG E SRS T
HIBIENTE -DAEETERA

2

K

~

E\

# X

1 23

REFEFEEH G AT EAREREE M AR - AR e EEFE R
B > AW TR PR HTE A M E P Do 7 2 R B A RRAE T SR A A
B = R ER IR R R0 B - ST e DAY St ) ) Ik (R A RLTSE B (A lternanthera
paronychioides St. Hil.) Ryfft5{FAE o SUBgiG RN DU EEE 1 S Sy - fRFik
BN E - R REEEE SR - BHE T - GREGTTHEEER (CW) &
wm R MRS T ERREREREEEE AT 5 GRRER ST RFR A (CH) X
Lo MR TR > AREARIEEERRE - AR T AU R R B
W FEAMSSEE AN PR E R TR AR LR E - RRES
T - T RLEE T F AR PR S R R S S R T AR R T 0127 2% ~ 57.0% » 1
T TE > BAFENW) (YRR #R % - H A YR S i iR S 1
(AWCD)JRE R B RLEEE 15 (CW) K PRERIE L (HT) - B EAVTEHGIREHEE &
B TRV E AT

RASERR - R - IR HIgUEY) - RIESETE

RSO E B A ER S H 5
EEMEREREURY BHERA



86 SR RN R G s i E 358

|

Al

HIMAE YD IR IR R B R - P eTE I A A B T e T BRI R Se B -
PEEIK L REE - N EEREK - BFRFKS - B TEEEEIZEM L - [
TIEESAIFIANE - B3 BINERE - (GEHEEN RSP - a1 E
W R AR E IR R TR EIMEER - TR Y e R - B EEEY)
TR TEE S REAER - EETIER S (HHEEERTT - FEHRAHZE
FAR R IG Bt nlE 188 - NAlfie 888 5y - R ARG E — B i R+ BRATEE0
EHEEEIN > LA RS o BERAEME - AlgfHFL BN+
SRR BRI ALRR R - (EE MR - B ERUERRERSE - B B AR
RiEBIZUML - FIREEBIAERY o BIFEAS RS RIS IR YA - Fr—
fikz &5 FH B0 BT R L BRI AR B B A S - Biolog SR th il ae B i FH R 3 & SR i A= Y 2%
RIEBAL o B YR RS R LU A R AR R AR URF) P A =X B 2
O o SE AR H R S AR R AR W e R R F T 3 AR Y - RSB R AT RE
BRI AE YRR A Y o R ER R L T R B  E R [E A B AR R

WY TR RE R 2 - SR RLEESE 151 (Alternanthera paronychioides St. Hil.) fAZ
MiFEAEERSE - REEE - RBiEhRRE FREAE - AEE TR R ERbE T E
& B o RANEELE - B DIEH S RT - E5EE% Gl 54E N
ER ~ pESEEEEME TR - FINRE R REFEER - hESREREEARE
ZVEREEEY o RSB DI G ERE Bslbai okl o PRI E S A RS i ) B Ay - mybY
TRl 78 25 2R R R AR R s TR R = e

MR R BE K

— ~ SEEEFR ¢ ASURE 201391 A 9 HPaM%EHE » SlE e Al R E Hi8 1755113k
40/N - FEEEKAT 0 iR T H 23 H BRdaE T MR -

= SERE | EREEENAR G RAEE R IEE T R DS R G UE
ERS/NE - B EEHEK B~ =HERH K FFERE=
B > ZRIERIER DUERF K -

 BEBHTRL ¢ RO TR L S A -

MO ~ ESRESEREt © JLSEEHISEE - /N NE 1.5 m x 2 m ¢ FL40/NE » BLERSE 2 E RS
(RCBD) » &/ N s B pi e on 38 > R BRIAN T



FEt YRR U R AR EEE A R ERE- DR EE T =R 87

(—) (RRBEC & 17 TP ST cover weed suppression mats, DL NfRE + (GeRE{ T ERE
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(Z) BB A TTRIEZ Ve R Tcover peat, DUTNEHE : BRFE{THIVE K T(CP) @ 17HE30
cm  [EfE2-5¢cm o

(E0) {FeRkf 7 fal Rz B (CK) © 17330 cm -

(&) U cut, (CT) : FERHUIBERE - U
& -

FEEX1~3 cm @ HFEE : 30073//)

(7%) UIEA R cut not, (CN) : EHE(EEREHEN » HREAJ10~20 cm - {#i#FE 3005
N

() HEEEH herbicide treatment, (HT) -

(J\) B4 EfdEnative weed, (NW) o
HIj 6 T i 3 Ryl B [ A 7 DA TR il - & 2 5 =00k e B DA F e
(LAE s SRR S M 2 45 PR B (15 ) TIRIR AR R A K - fEEIGAE
A& 1 -

3/26

RV PRER]
CC g
4/23~25
1/9 ~ 1/10 SR
ﬂ: E? 31922 AT HER i
B HREL SRR T — v CC
SR - }ﬂ?ﬁ ) . 7/24~25 9/9
a8 N
BER R
1/23~25 41 5/6 6/3 Eg;f§ f%féﬂg
221 bkl - 223 5% | [Hgh M MR T o
PR EOM - T R %llJE %lﬂﬁ [ty
1A 2 A 3 A 45 5H 6 A 7H 8 A 9H 10 B

[l 1. AT Te S H A B B (F 26T S - H20135 1 H O H Fiatest - #5817 5%13£40/)
W - FA1H23 H B a7 A
Fig. 1. Schedule of experimental treatments in this study. Land preparation began on
January 9, 2013, and the field was divided into eight rows and five columns,
resulting in a total of 40 plots. The field experiment began on January 23.
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@8 Bare ground
Weeds

@ A. paronychioides

Coverage percent %

CW CH CP CK CT CN HT NwW

(2. LTEE T FAN EITEE T U B LS (A A it E R T o b - B HERIKE
BARERESETE » R AIESE - CW - B G THESNERE « CH -
PRAERC ST PR SR ~ CP : (RFEECSTTRIEER R L CK © RIETHIMEE
B CT : UJWFE ~ ON - UJERE ~ HT @ FREFVEE - NW @ 545 -

Fig. 2. Percentage of A. paronychioides coverage in different planting methods after 1.5
months of planting. Black, white, and gray represent the coverage rates of A.
paronychioides, weeds, and bare ground, respectively. CW : Drilling, covering weeds
suppression mats between rows. CH : Drilling, application herbicide between rows.
CP : Drilling, covering peat between rows. CK : Drilling, no treatment between
rows. CT : Broadcast stem which cutting into sections by cutting machine. CN :
Broadcast stem which no cutting. HT : Herbicide treatment. NW : Native weeds,
only regular mowing.
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RS T RERRER]  CP - fil e fTHERER T » CK : HRIE{THEEHE -
CT : YIRS ~ ON « UJELHHGE ~ HT : FREBIEH - NW @ B4R -

Fig. 3. Percentage of A. paronychioides coverage in different planting methods after 3 months
of planting. Black, white, and gray represent the coverage rates of A. paronychioides,
weeds, and bare ground, respectively. CW : Drilling, covering weeds suppression mats
between rows. CH : Drilling, application herbicide between rows. CP : Drilling,
covering peat between rows. CK : Drilling, no treatment between rows. CT :
Broadcast stem which cutting into sections by cutting machine. CN : Broadcast stem

which no cutting. HT : Herbicide treatment. NW : Native weeds, only regular
mowing.
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Table 2. Soil bulk density and soil moisture in different treatments.

Treatment Bulk density Soil moisture
cwY 1.34 + 0.09 ab* 31.2 £ 2.0 ab
CH 1.33 £ 0.06 ab 334 £ 03 a
CP 1.37 £ 0.02 a 333 £ 18 a
CK 1.38 £ 0.08 a 334 £ 09 a
CT 1.34 + 0.02 ab 31.8 £ 1.5 ab
CN 1.37 £ 0.04 a 342 £ 14 a
HT 1.25 £ 0.07 b 29.1 £+ 44 b
NW 1.39 + 0.03 a 340 £ 1.8 a

‘Date : April 22,2013

¥ CW : Drilling, covering weeds suppression mats between rows. CH : Drilling, application herbicide
between rows. CP : Drilling, covering peat between rows. CK : Drilling, no treatment between rows. CT :
Broadcast stem which cutting into sections by cutting machine. CN : Broadcast stem which no cutting.
HT : Herbicide treatment. NW : Native weeds, only regular mowing.

* Meanzstandard error (n=5). Means with each column followed by the same latter are not significantly
different at 5% level by Fisher’s protected LSD test.

3. RLBEE T ERRE - B A R R R B S I LR A R
Table 3. Investigate the changes in soil temperature of 4. paronychioides drilling, native
weeds and herbicide treatment.

Soil temperature °C

Date” Treatment

Scm 15cm
CWY 254+09 a* 241+06 a
2013/4/22 NW 254 +£05 a 241 +05 a
HT 263 +£0.7 a 245+05 a
CW 31.1 £0.8 b 202+04 b
2013/9/9 NW 316 £09 b 294+05 b
HT 359+04 a 317+ 03 a

“Date : April 22,2013, PM : 2 : 00, Room temperature : 26.7°C o

September 9, 2013, PM : 2 : 00, Room temperature : 32.5°C o

CW : Drilling, covering weeds suppression mats between rows. NW : Native weeds, only regular
mowing. HT : Herbicide treatment.

"Meanztstandard error(n=5). Means with each column followed by the same latter are not significantly
different at 5% level by Fisher’s protected LSD test.
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Ha R B A - R RAIERS - DGR EH OB A EER S - H B GRE T R
(CW)H R PRERIEH DM FEEER - BrE LRZ (LR SR s YR B
R TR IRy N - REWITE AR E 218 - MERERCTHIRRE - £ 138
B TE - BREGRER R 6(f A 2 820 cm1 i > DIRBCEIE MR S S H A
A AAZR4 - BURDMAE T RIS (CW)R AR (K - DUH A5 NW)REH 45
(EESNEE Ve S 5 N | S 2

4. RTEE T ERRE - B AR F R R R B s BE iR R T R R HL R B b
Table 4. Investigate the changes in topsoil total number of bacteria and fungi of A4.
paronychioides drilling, native weeds and herbicide treatment.

Treatment Number of bacteria Number of fungi
cwY 470 x 107 b* 1.08 x10° a
NW 921 x107 a 921 x10° a
HT 449 x107 b 449 x10° a

*CW : Drilling, covering weeds suppression mats between rows. NW : Native weeds, only regular mowing.
HT : Herbicide treatment.

* Means with each column followed by the same latter are not significantly different at 5% level by Fisher’s
protected LSD test.

7<5. T 1% 256/ H Biolog4: REMUAMEEH B 2 £ SR B IR B 29 51 R Bl
Table 5. The Shannon diversity index and Pielou evenness index of Biolog Ecoplate after
planting six months.

Treatment Shannon diversity i ndex Pielou evenness index
CWY 2.83a* 0.83a
NW 3.03a 0.88a
HT 2.69a 0.79a

*CW : Drilling, covering weeds suppression mats between rows. NW : Native weeds, only regular mowing.
HT : Herbicide treatment.

" Means with each column followed by the same latter are not significantly different at 5% level by Fisher’s
protected LSD test.
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4. A [E]iE H Y TG AE Y # Biolog-EcoPlate P B EH (1 (L SR (AW CD) Y2 22 -
AWCD=[X(C-R)]/N » C : 3UEmIEFLAIROEE » R HIRFLAIEOEE » N - fixH
g -

Fig. 4. Effects of soil microorganisms under different treatments on the average well color
development (AWCD) of Biolog-EcoPlate. AWCD was calculated as [ £ (C - R)] /N,
where C represents the absorbance values of the 31 carbon source wells, R is the
absorbance value of the control well, and N is the number of carbon sources. Means
with each column followed by the same latter are not significantly different at 5%
level by Fisher’s protected LSD test.
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NWI

HCW2
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5% ONW3
13 00
S} ONW2
HT1 | CWV1 oPCW3
0.5 DHT2
1.0—

! ! ! !
0.0 HTO0S Ccw Nw 1.0
Hfi 1

&S, TRIEEH A Biolog EcoPlate £l 0 T(PCA) - HT : FREFIEH ~ CW @ fklic &
T R E ~ NW » B AR -
Fig. 5. Principal Component Analysis (PCA) of microbial community functional diversity
based on Biolog EcoPlate results for different treatments. HT : Herbicide treatment.
CW : Dirilling, Covering weeds suppression mats between rows. NW : Native weeds,
only regular mowing.
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Planting Methods of Newly Planted Ground Cover and the
Effects of Different Weeds Management Practices on Soil
Properties — A Case Study of Alternanthera paronychioides'

Wen-Yi Huang’

Abstract

Orchard weed management method include using herbicide and sod culture. Sod
culture include native weeds and newly planted ground cover. Our study wants to develop
the quick-coverage methods of newly planted ground covers in orchards and how different
weeds management methods affect soil properties. The test species was Alternanthera
paronychioides St. Hil., a creeping plant observed in the wild for its excellent ground
coverage. The results of the experiment showed that row seeding was more effective than
broadcast seeding. Broadcast seeding resulted in higher weed coverage and required more
labor for management. Among the row seeding treatments, the CW (drilling, inter-row
cover weed suppression mats) treatment had the best ground coverage. Although this
method required more labor in the beginning, it reduced labor for weed management. The
CH (drilling, inter-row herbicides) treatment had second ground coverage. This method is
easier to apply and is suitable for non-organic orchards. The effects of different ground
cover management practices on the soil environment, sod culture treatments were more
effective than herbicide treatment in lowering surface soil temperatures during summer.
Regarding soil nutrients, 4. paronychioides showed a significant difference in the
consumption of available phosphorus compared to herbicide treatment. For soil
microorganisms, the NW (native weed) treatment had the highest total microbial count and
had greater carbon source average well color development (AWCD) than the CW (drilling,
inter-row cover weed suppression mats) and HT(herbicide treatment) groups, indicating
that sod culture significantly influences the quantity and activity of soil microorganisms.

Keywords: Sod culture, Soil environment, Ground covers, Alternanthera paronuchioides
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