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R, BEHIHERBRIMARSYE

Table 1. Effects of various treatments on runoff and soil loss

B i Eig TSR
Treatment Runoff (mm/yr) Soil loss (kg/45m?/yr)

A 508 b* 129a

B 579b 228a

C 482b 13.0a

D 1219¢ 404.4b

E 306a 10.9a

F 343a 9.8a

G 550b 169a

H 301a 79a

* SUE RS BT » B FRIAFEIES %A E TR o )
Means in each column with the same letter are not significantly different at5% level (Duncan’s New
Multiple Range Test)

HR LA SEEERENHERRSE > ERFREEXRS » DEMRESE o 250 -
HEFR > 0 EEO TTRETA » WAEHREE » # T ERRERE LY ~ N+ BURA T B
BEFEFEMAZ LR - BERREEHHBREEERY - SEESFYRESFR 28RS
BEEE > WFRRMMBERE » ZH M2 RARREE e o KR LWk RIS Ba S
% > PR LD pR S R SRS T S R T P2 B MR > (MR SRR M RN
H L EE R RS R RS » Sy BRI TR » WSl B
WA EARPEERE L GTeL » HBRERERS - A BRI ik Hmv
KRB o
OEFKPRG FHEBRIE

RUBTHEAFYEEEER  SRAFROBZFHAHE » RRETSERTIVE N » 5%
RSB LR B [RIRF R ER A5 BE TR/ NI A RRIR I M BN B i » TEHET
FARTFRIT SR > FIERESE S SRR SETRZ RN RS R » SRTyiktss
TRRBANR

®2. BEREEFAPRGTLR

Table 2. The untrient losses in runoff water under various treatments

B EWAKEFE  Runoff water constituents (g/45m/yr)
Treatment NO;-N P K Ca Mg Cu Zn Fe Mn
A 4.14b*  15.2b 104b 184b 140cd 1.75b 1.09¢ 32.2¢ 0.56ab
B 54.1d 25.2d 195d 236¢ 158d 1.97b 0.99bc 16.9ab 0.58ab
C 42.2b 19.1c 145¢ 170b 112bc 1.82b 0.62ab 31.5¢ 0.45a
D 153.3e 47.6e 273e 412d 291e 6.04d 3.90e 96.5e 32.44d
E 26.8a 12.3a 64a 89a 64a 0.88a 1.06¢ 14.4ab 0.46a
F 33.5a 10.3a 85ab 109a 88ab 1.19a 0.35a 24.8bc 0.85¢
G 50.5¢ 25.2d 147¢ 187b 117bc 2.38¢ 2.06d 49.4d 1.02¢
H 26.1a 11.8a 72a 92a 73a 1.22a 0.41a 9.2a 0.44a

* MERFTSEBIRS - B ERARIE S % A B R °
Means in each column with the same letter are not significantly different at5% level (Duncan’s New
Multiple Range Test)
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B BRI RTTR B A RIRERY R B R BK » 8 (R RY B e Fas BE /AR B A T SR/ » RIS it £
WEHNBE o
@Ak EBAE

F R B/ NEERZ R R AR SR —R GRIEE20257) 524K » ISRz R E 115
K ER o HEFRBRIN R E BRE LRI BT ERERN TR R AR » WIE &R Rk &
8 DU S R DK D = RIET - FRS R AR J5 ST SRS R R 22 R e R e
» JRE PR S REINRKS

R, FRELWASER

Table 3. Soil moistrue contents in plots under various treatments

E®AKSTEER Soil moisture content (%)

BB ¥  Treatment

£ #F  Dry season W ZF  Wet season
A 11.01b* 24.61b
B 10.25b 24.07bc
C 11.05b 24.74c
D 9.07a 20.14a
E 11.26b 23.01b
F 10.57b 26.35d
G 10.97b 2291b
H 10.54b 28.4le

* SRE RFT SIS » BEXFRMHERABIES S K ETEE o .
Means in each column with the same letter are not significantly different at5% level (Duncan’s New
Multiple Range Test)
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x4, BSREMEEERZE (%)
Table 4. The cover rates under various treatments (%)
B #  Treatment
HiE B :
B C E F G H

Measurement FEE @ ME 0 HE 0 BFE 0By MW
Lz =7

date

1F9

H O OME WE 0 ME B
1E¥ 1F

= OOME EE R
Y g7

Cover Native Native Cover Native Cover Native Cover Native Cover Native Cover Native

crop grass grass crop grass Crop grass Crop grass Ccrop grass Crop  grass
1988
Apr.30. 33 27 37 38 25 25 28
May.31. 84 81 91 90 75 65 68
Jun.30. 97 58 100 96 91 79 85
Jul.31. 98 83 99 96 94 88 88
Aug.31. 91 40 40 79 92 82 78
Sep.30. 99 78 80 92 98 91 88
Oct.31. 98 90 89 98 98 93 93
Nov.30. 97 90 91 97 97 92 93
Dec.31. 96 80 87 95 95 92 93
1989
Jan.3l. 93 38 88 98 95 91 91
Feb.28. 91 43 86 95 95 92 92
Mar.31. 90 47 86 96 95 93 92
Apr.30. 91 68 94 97 97 96 95
May.31. 92 90 96 97 99 98 99
Jun.30. 92 60 96 99 99 98 99
Jul.31. 90 90 99 97 99 95 97
Aug.31. 91 91 99 97 99 92 98
Sep.30. 98 18 99 99 100 90 100
Oct.31. 98 46 99 99 100 90 99
Nov.30. 99 60 99 100 100 88 99
Dec.31. 99 67 100 100 100 78 100
1990
Jan.3l. 98 66 100 99 100 90 100
Feb.28. 98 85 100 99 100 92 100
Mar.31. 90 60 60 95 96 58 98
Apr.30. 90 95 93 98 98 87 99
May.31. 91 94 98 99 97 91 100
Jun.30. 92 55 100 99 100 92 100
Jul.31. 97 90 100 99 100 94 100
Aug.31. 98 93 100 100 100 96 100
Sep.30. 99 95 100 100 100 90 100
Oct.31. 92 75 65 95 99 90 99
Nov.30. 92 85 71 97 99 90 100
Dec.31. 92 91 75 . 99 99 90 100
1992
Mar.31. 71 53 94 92 25 91 38 94 25 30 72 99 4
Jun.21. 53 75 91 96 7 61 67 96 13 55 54 98 4
Aug.6. 48 75 96 83 16 48 70 98 14 55 62 98 3

HHZR 4. A ¢ £ pe PR AR L 3 (P AR A 7 B B DU TP AR e R B AR > HR R B R R (R
e FEEFYEECE LN EERREENVERLRAR » HEHRKI » NEEFRE > A
LHAREMREHED - ELRRATHRMEZEET » SREERERME - SRR ERE
R ERREES IR0 LA LB EE - MEWE R - 5 RESEIA BRI HRERAL
BRE - MEHBRER - EREFHE2-3RZERESR  FRERFESFUREEE - BIGEREE
MERF RLITROEESRS » MUEB P EERYE TRRSR » HPLUhBE « J iR - FBE TR
% HENMECEERE LAY > SESRERTUEEERBRER ZHEED - HEREE
AREFREEEFYEEERE » MAZRFER  BEEHREEKLRRSE » BREALFRE
TEE M AEEE - BEEE TREBRAT » SUEEE TR REHER RFR R Rk TR
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FERHE—ERE o

EEEERBERNE RN  TETEEFDEFTEECBE  RBAEKERR | EEEY
Z R E LSRR » RIRERE > MUREE - BEERARME (FEEEDURZERS)
B MR R RIS R R I R E » AR » HMEAR ~ SRR R IRBSEL -
kAL BEFYEBLRE MEREZERSEEER  REETRBEAEELR
@ ELBERE

RBRIRERIFTR » FREZKERBHRAREREE » KIS Y0 » fER
BROUAR » SEEF RN ARG > S AIHEL UK ECBIBIE 13 pH 1 > DIESAREST IR LA HE
& QP EREEEEIE LR RS R DEERE—ENELIEImER (11 15) &%
ABRRT RS IR E LML B RE RS RIIBRS

5. FERARSEE ISR R

Table 5. Comparison of soil chemical properties before and after the experiment

kil pHf# BHE BHE P.0s BFHE K0

Organic matter Available P.Os Exchangeable K.0O
pH-value (%) (kg/ha) (kg/ha)
Treatment 1987 1992 1987 1992 1987 1992 1987 1992
A 4.30a* 4.76a 0.94a 1.31bc 34.2a 47.0bc 231a 176b
B 4.82a 4.75a 0.85a 1.27bc 35.1a 48.5bc 271a 167b
C 4.19a 4.7%9a 1.01a 1.26bc 41.5a 49.0bc 274a 162b
D 5.00a 4.68a 0.90a 0.65a 35.0a 34.5a 231a 136a
E 4.2la 4.6la 0.89a 1.10b 39.5a 43.1b 219a 211b
F 4.53a 4.80a 0.95a 1.40c 40.5a 52.5¢ 285a 228b
G 4.58a 4.80a 1.03a 1.18bc 38.1a 46.5bc 277a 189b
H 4.29a 4.60a 0.91a 141c 37.6a 47.1bc 264a 199b

* SR E KT S @B » HRCFRARBIES A HETEE o

Means in each column with the same letter are not significantly different at5% level (Duncan’s New
Multiple Range Test)

&R 5. fs ¢ (1)13% pH 1l : BBRYIH (19874F) RoRi (19924F) Z 48 pH & » KREH
ZFIGTEE - AFMBREZBMETA » FHHEEREREEEEERERERSR » HigEE
SUBSESEIER - QLA RE SR | ERBRNH LEERE S B SR ENERTEE - MRBA
Mz BRARH RS ERZEEEE  DUHREERS » FREEXRZ » DREERRE - H0F
BHaBRLFHEREHHRES TRRSS  BEREESEEMAS » AP EEREERD KL
R RERRRBERE THRERE - O)1EEH | ARV LEERHE R - KRz
FEAHE - BBRIS RN LA c 2 REREEITE » T F REERE » DEERBIE o
— RS K » DERBREHE RREAREN » RS EEREESERIER o (4)1052
kST | BBV DS B RREMZRTEE o KBRS R M Lt g s 22
REERETE R BELEHHRERE > BEREKE > MESESRENERTEE » hibee
B MARLTR - SO SRR DR R R TS - TESEREREA L HEED > HRE
BEFYA L EAR S R EFETIE » S9FRERS -

W EYEERE

BRI (1992%F) » PIERBREL LW B - (04E Ehy B A oh Bk K ~
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% 6. BFEEIEVEEEHE
Table 6. The physical properties of the soil under various treatments

R B P BRI HokEE fBIE SEE LKA REEE
Median diameter cglyéilfgtli]\l/licty slﬁalcl:?f(i c Dispersion ratio Porosity Hardness
Treatment (mm) (cm/minX10-3)  gravity (%) (%) (mm)
A 2.4b* 4.7b 1.47bc 59b 44.8ab 13.7a
B 1.4ab 3.6ab 1.46abc 58b 45.1abc 15.5b
C 2.3b 4.3b 1.48bc 56b 44.2a 14.7b
D 0.2a 2.3a 1.51c 61b 43.0a 19.1c
E 1.2ab 4.5b 1.49¢ 60b 44.1a 14.9b
F 4.6¢ 9.5¢ 1.42ab 48a 46.6bc 13.5a
G 1.5ab 4.9b 1.46abc 57b 44 9abc 15.6b
H 5.0c 9.8¢ 1.40a 43a 47.2b 13.5a

* SUH RIS EBIRT » BICFRBRIBES B AR o

Means in each column with the same letter are not significantly different at5% level (Duncan’s New
Multiple Range Test)

RigE 6. BoF - ()T EEN AP ERR (Median diameter of soil aggregate) : &EEE+
RIS ERRE (16) HIE LA SR P BN » BR6H > RRBLIHEEE K F REEE
% DEEERE  BrAEFEERMREERIEERREE - "TIEATIEALE  REIEEBREE
AR TS - (2)138E k3 (Hydraulic conductivity) : BAERTAS 7.6 Z B E
16 FRSTEUE » FFLAE /K ERIR(2)HIE T BN k2R » lsR6AN | KB HERER F ERREKS »
DRHERIE » DT ER FRNERRYE o (3)1HBtLE (Bulk specific gravity) RFLBEE (
Porosity) : HiZR6AI » FRBLUHEEERFREEERRE  DEEERS » BrUEEERBRE
EEE AR AT HEE R BRI RIRER o (47383 (Soil dispersion ratio) : HIR6FIREEHE
PHEHEEEFEEERRE  MUDEHEEERS » BrosEMBRERERER Z TEITBI8E - (5)
T3HEEE (Soil hardness) : FIAIUPRTWEEFEHMBEREET » Qe ®REMTI0A56L
Bz TR > FERHEUHEERERF EERE - DEBREER » EiiEyEtilEfRE—5 -

H bR EAE R ER - BEEEREREESE Y EY » BRI EEERBSE
HZBERREE
L EBERE

REEA AR A B RO EHHRE SR EE LB - KRR LR EEVNFEEREE
s S/ E SR ESER - MRYIP/NEZHEEGTERVIBER » UEVINFZHIEETE
BARBER » RFSBREMTEBEEZREE - QIEHRMRT

x 1. HEBERRBERAEHR

Table 7. Infiltration capacity and infiltration rate of the experimental soil

B il 3 BYIBZER BREBER
Infiltration capacity Initial infiltration rate Final infiltration rate

Treatment (cm/5hr) (cm/hr) (cm/hr)

A 23.5b* 5.6b 2.6b

B 24.0b 5.8b 2.7b

C 24.6b 6.1b 2.9b

D 18.9a 4.6a 1.7a

E 31.3c 7.9¢c 3.2b

F 37.1d 11.8d 4.2¢

G 29.3c 7.6¢c 3.1b

H 41.4d 12.7d 4.9¢

* B RSB » BICCFRERBES %R ETEE o

Means in each column with the same letter are not significantly different at5% level (Duncan’s New
Multiple Range Test)
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B A RE S BIEE DRI AR » TRELHEE AR REREE SRS ELE
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MHREFRE

AP RBTTEIAEE » SFERESRENEER » SR RSE - BB a6 2
» UGS 14E 1 A AR RIIB RS

* 8. HEREERAE
Table 8. Investigat of litchi growth

® mH | B Item
EEI i h%; Trunk di t G di t
eig runk diameter rown diameter

Treatment (cm) (cm) (cm)

A 156bc* 15.3abc 214abc

B 127a 11.5a 142a

C 163bc 17.2bc 233bc

D 154bc 16.2bc 225bc

E 148bc 16.3bc 232bc

F 170c 18.6¢ 228bc

G 173¢ 18.4c 259¢

H 131a 13.7ab 162ab

* SUH RIS EBIR S » BEXFRHERBES %K ETELE o
Means in each column with the same letter are not significantly different at5% level (Duncan’s New
Multiple Range Test)
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Effects of Different Cover Crops on Soil Properties and
Soil and Water Losses on Sloping Litchi Orchard!

C. S. Cheng?

Summary

To select the best cover crop for litchi orchards on slopeland, the experiment was done
in 1987-1992 to determine the effects of different cover crops on the soil properties, soil and
water losses, litchi growth and growth and development of cover crops. Randomized
complete block design was adopted with two replications and eight treatments. The results
obtained are summarized as follows;

1. The trestments of cover with bahia grass and cover with centipede grass had the
minimum soil and water loss, whereas the clean cultivation plot had the maximum.

2. The least amount of nutrient loss in run-off water was found in the plot covered with
bahia grass; that covered with centipede grass, the second and largest amount was found in
clean cul-tivation plot.

3. Best coverage was observed in the treatments of cover with bahia grass and cover with
centipede grass.

4. The soil moisture content during the wet season indicated that higher amounts were
found in the plots of cover with bahia grass and cover with centipede grass, and the lower
amount was found in the clean cultivation plot.

5. The median diameter of aggregates, bulk specific gravity, dispersion ratio, porosity,
hardness, and hydraulic conductivity of the soils were found to be the best in the treatments
of cover with bahia grass and cover with centipede grass. In grass cover plot, increases in
organic matter contents and available P were also measured.

6. The treatments of cover with carpet grass and cover with centipede grass give the best
litchi growth.

7. Based on the aforementioned results, the treatments of cover with bahia grass as well
as cover with centipede grass can provide soil erosion control effectively by full coverage,
improve soil ghysical and chemical properties, and thus excellent effect for soil conservation.
Therefore, for sloping litchi orchards, the most effective and economical conservation
practice is to combine these cover crop treatments with hill-side ditching.

Key words : Cover crop, Soil property, Soil and water loss, Sloping litchi orchard.
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