PEREWI (Jour. Agric. Res. China) 34(2) : 173~182 (1985)

ATREBEELZRAI MK EEET EAR

B ® B &

ﬁi:*ﬁﬁﬂﬁmﬁm%%ﬁﬁaﬁﬁﬁﬁﬁlp(m%)ﬁﬁﬂﬁﬁgim&mt°ﬁﬁmﬁ
HEREAL R EEIERRERE A LR A2 REEE » DRHEHAS » S BB SR
GREHZHEHY > DERREE A E T RH R A L G » MR SR
EFREEAEN T RERS T o DRER KIS - ARBEE—  RERT K - GEs
HRESENE = - BEAEES N BRESHNBESIEE - RERABERBENT

(=) REHAPERE » 4REZHER LB RS EEEBREEEREERE) » ]
ZHER62cm/T5m?/yr » + ik BE2.03ke/I5m?/y I XTSI KY » &kt Hsk
THRERCK > MBS SINREES S » HEREE 213cm/75m?/yr » HEHERE 765.61kg/
75m?/yx o

(2 FREIRABDREAMESE  UEEUERBERUSERE  ERBEHURE
BE > MEURRIGIERERA PR REEE » LREEAR T » R ELEBE o

(2) 2FLEAF S RMEEE » BLURSHEES » BEEEHNBESE » SESRE
Bh LK a7 -

() LECBHENERT  EREFHNRERALRRRRASBE » HEMEEN 2
RIGBERETRK

(B RBLETISNE » AR » BILE » 58E - LS » BEER - AS5ER
ERAET > FRETIYEE L EEERRES RS EGE - TR N BERE o

() AABHEE BN SR ERRMAR S M » SBSR > FHUREREEAM » &
REEFEFER  DASMRTARBERS  OEENRBEREESERY » o B2 RiE
BEEE-

(t)ﬁﬁ*@ﬁw&ﬁA%ﬁﬁﬁﬁT’EEE%RE%&&%ﬁWﬁi@A%&—EE%
BERRIEH IR K > BRE TR RSB EE K+ REHE » WX NSRS MBI
S AR RBBRIER » 45 TREER » B RA R BRE ZAE T 20% S T
HUBRHEERTREE RS RS -

R NREHE > RESILGEE  BRENSEATESAR  FilA+ 2508 » ML
WHEZERTSELE® » PHEBHZZ c BNEERADTERN » BERERE » hikioE
RR > BAROTHAATEET > BB HENT « RATZBOLHEBERS » 135 »
WERER > EWET  WRTENARBERRIEARTE » SEARAFET » SURELBENH
Fobhy > EFGIRILBRE L HIRINE  REAREGMBEREES - BRY L HTERBRERG
$E > FRIBLREBOF K L RETIF » P RBCR % AU 2 K B > RS > Bk A

LEMEREARET WIRSES 1214 R - ARRARBEIE 2RR—2.25 48 (5) & BEE—2. |—&—
190 (20) #58h > EbLEH o

2ABIRURFRBRRS FIAEARKRALL - DEFAE - EME SN mmmo



174 FERRWR S M B H2l 1985

B K L REFRIRE -

ERTHERRR  REX > RAZEE  BXREREERGEZR ML EERAET
BB PBEFRRZEERES  MEREBESHEZRIMNE - BHTERKEFELAEZR
» TG EETHRE  HREER 1.000ARTHEETRES-6°C » KERUEFNEEHES
EERREZRE - BNZEZEAHENNL - Bk - RESHECRSESHEE - EEHENE
c EREERSEZTE - il F5 - 5 BEN - 5 AREFESHES  UREESHES
BRZRIRE -

—BRARSRETHMBEN Y - BESH » SHoAES A LRERE » EHERBRENL
WrreiRIE - B lEan—RAIAT R ERRERE » AT AMBRERALS  LEEH e
HEERE - BREETERER  RRREREEFERTSHBERY - £THEEE » £k
ZMSR > LRRAEE R AMEIERMIERNK LR EGER RS TRES o Bl
EREXLREARENTHRSE » FREET—RIINRAR > MR EE RN EbE SHAELH
BEhE  ARSENRASHERNEERELE  MBEXESHREARESER  REESHAEE -
AMESARERRE > 5 BLOKLRETE @7, REREREHA LTS » RS
MFRSETRARERREY) » RELWHEEE > BEREZRE » REARBRHRAETEERR
HEREE  AREERE REEANAT SHEAREHHEREFILE » DB SEhE i
EFRREREKLRETE  SEREHRERREAEZEE -

HHEHRF*

ARBNREATIE 7 AEE2AERILSHREARD FEE 11°20%) HEADE B M5
B EREDEERES AR » RISAR » HT5ALAR » AEER 4 858 2 B 6008 5AR

B— HBEZ-H5 B KLRABRSRE SRS KEE

Fig. 2. Measuring equipment for soil and water
loss-apparatus of rotary pan for water
separation

Fig. 1. Part of experiment plots
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Table 1. Geometric regression between run-off and rainfall from various treatments

I Theoretical F-value
Treatment Exponential equation F-value

‘ 5% 1%

|
A. Reverse slope terrace Y a=3.7694 x 10-2X1.3632 48.83 4.28 7.88
B. Strip covering and mulching with Y5=2.0290 % 1072X1.4753 64.04 428 7.88

bahia grass

C. Mulching with weeping love grass Yo=5.0218 % 10-2X1.4472 7163 428 7.88
D. Clean cultivation Yp=1.4196x 10-1X13401 139.02 4.28 7.88
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Table 2. Effects of various treatments on runoff and soil loss

|
Treatment ; Runoff (mm/75m?/yr) Soil loss (kg/75m?/yr)
A. Reverse slope terrace 758 3
B. Strip covering and mulching with bahia | 620 2
grass
C. Mulching with weeping love grass 1,369 138
D. Clean cultivation 2,132 766
_1SD (0.05) ) R .23 126
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Tab]e 3. The nutrient losses in runoff water under vanous treatments
Runoff constituents (g/75m?/yr)
Treatment -
NOs-N| P K Ca | Mg | Cu Zn Fe | Mn
‘ \
A. Reverse slope terrace 177 144 495 - 189 82)  0.48] 287 208 2.7
B. Strip covering and mulching with 167) 115 379 172 63| 0.25 3.92| 142 28
bahia grass

C. Mulching with weeping love grass 416 270 751, 355 124] Q.51 477 493 20.0
D. Clean cultivation 707 512 1,282 763 216] 078/ 6.07) 1115 453
'LSD (.05) 263 171 430 1300 88 =nst ns| 344 157

. ““hps=not”significant. .
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Table 4. Multiple range test of soil moisture contents at 20cm depth in plots under

various treatments

Treatment

Mulching with
weeping
love grass

Strip covering
and mulching
with bahia grass

Reverse slope
terrace

Clean cultivation

Average (%)

13.02

12.24
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Table 5. Soil physico-chemical properties of experimental field

1
Organic matter | Available P;Os | Exchangeable Mechanical analysis %
pH 2 R —
% ke/ha kg/ha Sand Clay Silt
439 15 | 112 ( 271 57.0 é 145 ! 28.5
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Table 6. The physical properties of the soil under various treatments

‘ Mean Hydraulic Apparent Dispersion Porosity
Treatment |aggregate size| conductivity specific ratio
| mm) (cm/minx 1073) gravity (%) (%)
- |
A Reverse slope terrace )’ 0.33 ‘ 2.72 153 § 48.0 . 42.6
! [ \
B: Strip covering with ‘ 1.38 6.42 145 ‘ 37.2 45.1
bahia grass ‘, }
By Strip mulching with | 041 | 2.85 152 | 458 01
bahia grass
C Mulching with weeping ) 0.38 234 153 45.0 41.9
love grass I
D Clean cultivation ‘ 0.33 2.04 147 48.9 414
!
LSD (.05) § 0.36 2.11 0.06 6.9 18
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Table 7. Relationship between soil moisture content and capillary potential

Soil moisture content (%)
Capillary -
Potential Reverse slope Bahia strip l Mulching Clean
(Bars) terrace with weeping cultivation
Covering l Mulching love grass D
Bs B2 C
1/3 18.05 18.54 s 1771 17.69 17.54
1 15.24 15.04 1492 14.86 14.56
5 11.85 11.88 1184 11.80 11.72
10 9.04 906 | 2.02 .95 2.83
15 797 8.01 \ 7.95 7.88 7.81
!
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Table 8. Infiltration capacity and infiltration rate of the experimental soil

Infiltration Initial Final infiltration
Treatment capacity infiltration rate rate
(mm/5hr) (mm/hr) (mm/hr)
A Reverse slope terrace 129 63 18
B: Strip covering with bahia grass 447 235 48
B, Strip mulching with bahia grass ‘ 249 137 21
C Mulching with weeping love grass 118 60 15
D Clean cultivation 56 31 i 6
LSD (.05) 159 92 21

Measurement date : Nov. 15, 1984,
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Table 9. The yield of cabbages in the plots of various treatments

| Yield (kg/plot)

Treatment
1983 1984
A. Reverse slope terrace 127 132
B. Strip covering and mulching with bshia grass 101 131
C. Mulching with weeping love grass 106 ‘ 112
D. Clean cultivation 115 107
LSD (.05) 18 14
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Studies on the Methods of Soil Conservation on
Slopeland fer Summer Vegetable Production

in the Tropics'

C. H. Lin and C. S. Cheng?

Summary

Field experiment was conducted on 20% slopeland with sandy loam soil facing
southeastern direction at the Fengshan Tropical Horticultural Experiment Station
located at 22°33’ North latitude. The purposes of this experiment were to compare the
effects of various methods of soil conservation on the run-off of water and soil, soil
moisture content, physical and chemical properties of soil as well as the growth of
vegetables on slopelands for summer vegetable production. In order to ascertain and set
up the most reasonable and applicable method of soil management on 20% slopelands
for summer vegetable production, four treatments including (A) reverse slope terrace,
(B) strip covering and mulching with bahia grass, (C) mulching with weeping love
grass, and (D) clean cultivation were designed in this experiment, and the results of

the first two years were summarized as follows :

1. The least amount of water runoff (62cm/75m?/year) and the soil loss (2. 03kg/7
5m?/year) were found in the plot of strip covering and mulching with bahia grass
among the four treatments. The next was the plot of reverse terrace, and the worst
was found in the plot of clean cultivation. The water run off and soil loss reached 213
c¢m/75m?[year and 765.61 kg[75m?[year.

1. Contribution No. 1214 from Taiwan Agricultural Research Institute.
2. Senior Horticulturist and Head, Assistant Soil Scientist, respectively, Department of Vegetable

Crops, Fengshan Tropical Horticultural Experiment Station, TARI, Fengshan, Taiwan 830, ROC.
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2. The least amount of nutrient loss in run-off water was found in the plot of
-strip covering and mulching with bahia grass, and the largest amOunt was found in the
plot of clean cultivation. The result also indicated that the higher concentration of
nutrients in run-off water was found immediately after the fertilizer application.
Therefore, the heavy rainfall would cause the serious loss of nutrients.

3. The soil water contents during the dry season indicated that the higher amount
was found in the plot of mulching, and the lower amount was found in the plot of
clean cultivation. Therefore, the mulching treatment could reduce the evorporation of
soil moisture .

4. The soil chemical properties indicated that the more serious losses of nutrients as
well as soil were found in the plot of clean cultivation. And the difference from other
treatment could change to be larger with time.

5. Based on ‘the record of mean size of soil aggregate, hydraulic conductivity,
apparent specific gravity, dispersion ratio, porosity, and mechanical analysis, the best
physical prope‘rtiesl of the, soil was found in the plot of strip ,éoveriyng and mulching
with bahia grass, and the worse one was in the plot of clean cultivation.

6. Cabbages were planted on the slopeland (34m above sea level) of Kaopin area,
the average yields of individual heads were inferior to those grown in cool area. Based
on the results of the second year, the yield from the plot of reverse slope terrace was
higher, and the next was from the plot of strip covering and mulching with bahia.
However, these two trestments didn’t show significant difference.

7. Based on the aforementioned results, the treatments of strip covering and mul-
ching with bahia grass as well as reverse slope terrace can afford to control the soil
loss effectively, and give higher yields than from the plot of clean cultivation. However,
the former can improve better physical properties of soil and labor-saving practice
than the latter. The strip covering and mulching with bahia grass are found to -be the
most ideal soil conservation measure and worthy bz recommended as the ideal method
of soil conservation on 20% slopelands for summer vegetable production in the tropics.
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