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Table 1. Multiple range test of the height of pineapple under various treatments

B I Treatment V2/3 CK; S/s S/, Vi/, Vo So
i Average (cm) 79.60 77.92 75.84 75.36 74.48 63.50 58.56
5%
1%

%2 HRERERSEREIR

Table 2. Multiple range test of the width of pineapple leaves under various treatmenrs

B 7 Treatment CK; Vi/s St/s ‘ S/, Vi/, Vo So
ZR#fH  Average (cm) 6.68 6.60 6.56 \ 6.44 5.72 5.40 5.31
5% )
1%

BESRORAEHNEE  HETNERER I Vs & CK, BEE(E > '/ REERZ
AHEURZRAES  HERZRRENS NS SR  BRABKESEREESRRAZLE
B AHEERSH S HACER  SRENEZREY  BRIEBENBRERIES

%3 SFRERAEERSEBIRR (RkEEHD
Table 3. Multiple range test of fruits yield of pineapples total of two crops in the plots

of various treatments

B T Treatment CK1! V2/s S?/, S/, Vi/, Vo So
K5 Average (kg) 2068 2019 190.2 18L.5 1776 116.5 114.6
5%
1%

H% 3 AMAEED CK, REE&E » V2, REEXRZ > S, BEEBRZ » SEZHERT
EZo VoS SREERE o SlHEEEERy Bneek AL - MEERERREEZENH
BEE S 6 % 0 (RS ETEE -
= THKHER

REREN » SEAGREEES GUREESHE 20 £5) > UHRENELRAT &
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RAFHBERAKLREWY » HHEOESRT » (- FEBAETSEL  REAYEH
KOHEE » S08—F4 (B 1976 £ 11 AF 1977 £ 2 A LR NE 10K) Ro~miEd (F19774
114 21980 4 1 BIE3HIE 22R) FREMUBZLEXFSREIIEBH 5 » BOVEER
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Table 4. Multiple rang test of soil moisture contents at 20cm depth in the one year old
plant plots under various treatments

B ¥ Treatment S/, S/, v/, Ve l Vi, S CK!

RiGE  Average (%) 13.08 12.80 12.13 12,09 ‘ 12 1145 10.69

5%

1%

&S, S~EELARMEAREMIEREOAGTZ G SRS BB HRE

Table 8. Multiple range test of soil moisture contents at 20cm depth in 2nd ~4th year

pineapple plots under various treatments

% P Treatment ! V2/, Si/, S2/, CK; Vi, Vo So

FI5fE Average (%) [ 14.96 14.89 14.65 14.58 14.34 13.24 12.58

5%

1%
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Table 6. The main chemical properties of soil in each treatment

A ¥ Treatment

£ 5
Item Month, Year Vi, } CK: l Sy, So Vo v/ S/,
May 1976 4.14 4.42 4.16 4.20 4.08 4.12 4.24
pH & Oct. 1976 4.41 4.43 4.28 4.42 4.59 431 4.43
pH-value Dec. 1977 4,33 4.06 4.18 4.33 459 4.21 4.14
Jan. 1980 4.12 4,00 4,00 429 471 4.05 4.02
May 1976 1.86 156 175 178 179 172 184
& g Oct. 1976 172 152 169 1.54 1.65 177 163
Organic matter | Dec. 1977 173 1.59 1.75 1.69 1.70 1.85 177
(%> Jan. 1980 1.68 143 1.60 145 1.39 1.65 161

May 1976 241.4 - 1884 206.4 190.5 1759 235.5 2197
HiEARE P05 | Oct. 1976 3411 252.7 340.7 266.6 2863 322.3 2689
Available P;O5 | Dec. 1977 300.6 244.3 3235 256.7 2167 321.6 21786
Cke/ba) Jan. 1980 2473 2271 252.0 205.3 2271 221.4 2209

May 1976 | 2431 2017 2209 223.2 2017 2232 | 2314
HpEE KO |Oct. 1976 4467 386.6 406.7 400.9 4669 462.0 | 4009
Exchangeable | Dec. 1977 | 2500 222.9 319.3 309.3 3525 2002 | 3816
K,O (kg/ha)

Jan. 1980 | 1900 194.3 179.7 183.1 1611 1963 | 1952

41 PH fE#%1 ¢ 1kt FIARHEEENE - —RW S £RELN PH (& SBKHM
%R MESy  Hrhll CK, BEEE/  MERMEHKNSRELE PH FREES) > LR
AEMRKEREER HRll CK, REEREHERL  BHERERES » TEALHAE
BE - HREERERATREME T
LA RE D ERBMENE > SRELNERESBEEHRK—FEREE - ERTNZEER
EENEHERSESS  THEENSERABKBRER - X Vi REEREERE Vi
Vo REESS » EARNERENTR » & V5 REEFRESERS - ARKNSEE LHARE
SBLL Vo~ CKi~ S, SREERD » vk CK, REERSHHERINBHRERE T Vo & So i
BERFGELEEEERE  SHALHARSKESR » FRESERLTIRA
RS BRI E BRI - £ RIES & B LRSS B - R ER
BES R BEARS B  AEAEKERS D XEEREERKS REERZERR
D BB TRERSEERESE DR ABERAERTMEERE - MAERNRERS » RH5
ERKTIBEEH AR &R RABHIRES 2 0 RBKHIE R HRTRIEN 2 A R LRTRE
LHEABIATRS - EUE SRR LA RHE BRURAS g > BRERAER
MEBGE » EEARK P ERESESS)  BRETSHE© 7 > MARRBRIESIHE
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Table 7. Analysis of nutrient content of pineapple leaves in various treatments

PERXHR LB EE 2

it ¥  Treatment

=)
v Y v ok [ sh | s | v vi/, S5

1978 142 1.28 1.30 0.72 091 1.40 1.35
N (%)

1979 1.52 179 1.53 108 0.99 1.55 156

1978 0.142 0.127 0.146 0.249 0.225 0.120 0.168
P (%)

1979 0.257 0.252 0.212 0.270 0.260 0.231 0.226

1978 2.43 2.37 2.27 210 2.05 2.20 2.417
K (%)

1979 3.25 2.80 300 3.10 2.80 3.3 3.15

1978 0.082 0.055 0.071 0.067 0.069 0.057 0.074
Ca (%) .

1979 0.068 0.036 0.048 0.061 0.056 0.059 0.044

1978 0.089 0.069 0.078 0.008 0.092 0.064 0.088
Mg (%)

1979 0.081 0.066 0.075 0.114 0.102 0.072 0.060

1978 72,5 85.0 79.2 758 708 81.7 715
Fe (ppm) )

1979 90 80 90 110 90 100 130

1978 208 180 180 192 194 177 209
Mn (ppm)

1979 230 230 320 300 320 300 295

1978 11.0 11.6 12.1 14.5 139 118 12.2
Cu (ppm)

1979 20.0 200 20.0 26.7 21.7 217 23.3

1978 310 34.0 29.7 30.7 29.6 34,0 34.0
Zn (ppm)

1979 50.0 52.5 40.0 450 3175 45.0 375

HERS N BEZKRUERE » HUTHEESE » BEEAKEE  RINEF LTS AR
BN RZEFBRETIIRER 1.3% » hHIfS1.4% » TEES LB 1.75% D » k#z CK, > S%
» 5% ZRERSA-RNERHSER N ST THEEN=XRSER N 58 - K BERATHHE
EB(E - B2 RERITHACERE RMEE » 15 Dilution effect » BIGIRE 2 £ R B&ES MK

o FMBRERUTKICERS - EN Ca~Fe-Mn-Cu-~Zn ZBEXBRENEZETHEE -

A~ LiEvEENE
TRYRERHRRAREN LRI RRRABRES S BRELR B HIR
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Table 8. The physical properties of the soil in each treatment

[ B  Treatment

frem vy, [ ok [ S | s | Ve | Vs | s
sand (%) 1977 49.45 4865 48.09] 5215 4535  44.32 42.82
1980 51.59] 49.49] 4981 53.40, 5018  48.89 46.35
B W o 0 silt (%) 1977 35.34 3628 3747 3449 3959 3871 38.09
Mechanical 1980 33.67] 3591 3443 3226 3495 3702 38.17
analysis day (%) 1977 | 1521 1507 1444 1338 1506 1697 1809
1980 1474/ 14.61 1576) 1434 14.87] 14.09 15.48

1977 1.47 1.44 1,55 1.50 1.49 1.44 1.86

fRH.E  Apparent specitic gravity
1980 1.56 1.55 1.60 1.58 1,56 1.54 1.61

1977 44.0 44.8 40.6 42.7 43.3 45.2 407
1980 40.5 40.6) 387 39.7 40.7 41.4 388

FLBaZE  Porosity (%)

[
1977 42.3 43.']| 44.7 460 44.0 42.0 45.1

1980 52.9 53.8‘ 50.3 53.9 52.5 52.0 53.2

B ERMTEELRYBEL V5 BEEEE - RBLHEERS TEEET  RE L HHEE
T FREHREMENESRE  REEERMRNSERERS c £EEHBEEEN LB
#7E (CK, > V%~ Ve V) BRBIRE (S, St S%) BIE » sl ENRBYSE .
FERETRARRE L RRILERSAR o SEELESHE - AR EHSE - AU EEELE
RyEEAERTERESLEERERE  KIHERBRTHESKE  ARENEEE L BYE
HERETEE -
A R gaf Mok RiE

DERTRS & 7.6 A5 2HEER » £RMERE » BERBKBRNE  BUEKEERNE®
' HiGRmME9

4 813  Dispersion ratio (%)

#9  FRE LW FAZE (BZ : cm/min)

Table 9. Determination of soil hydraulic conductivity under different treatments

& B # Treatment
Year Vi/, CKi S/, So Vo V#/s S2/g
1977 744%x107) 558x1073 3.13x107% 3.02x107% 6.49x1073 9.79x1073 293x10-?

1980 457%x1073 3.58x1073 251x107% 2.78x1073 4.39x1073] 470%x1073 2.01x10-3
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HI AN 1977 S AIERS R 1980 557 » BATE LB BIER R -3 LERlkEs
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Table 10. Multiple rang test of soil hydraulic conductivity in plots under various treatments in 1977

B ¥ Treatment V/, Vi/, CK, Vo S/, So S/,

FHIfE Average (cm/min) | 9.79x 1073 7.44x 1073] 5,58 1073 3.49x 10-3] 3.13x 10-3 3.02x 102 293x1073

5%

1%

H® 10 % R E LWEAKEL VY, BEEES V!, BEEXZ - HMERE (V. V],
CKi» Vo) BR@Re (S':~ S SUs) Bl o I AR LN K2 PR A -
EERREMETREMERETEE -
- LRBEAE

PRABCRIIR FEF % 2 BRME » 476 5 > 10520~ 30~ 60 5 2R 5 BIRIGE » 8L E R
8 /P » KRG ZABKIET ~ 8 /MR » IR I/ NE HIEBB TR R - LUR /DR 3T E
TR FRRARBERZ BB TERAME 11 RE—:

& FEBTEBEERR ARBEE S IEHAER
Table 11. Exponential equations for infiltration rate and amount of accumulated infiltrated
water for various treatments

Treatment Efi)oz%nti?\l eﬁ%atﬁn

vy, B#Z& Infiltration rate 1, =0.9506t~0.3%02
RIEBER Accumulated amount of infiltrated water D, = 1.558010.6098

- B35Z  Infiltration rate I5=0.9887t-0.419¢
REBERE  Accumulated amount of infiltrated water Dg=1.7029t0.5806

sy, BEZE  Infiltration rate Ic=0.984110.4675
RHEBBE  Accumulated amount of infiltrated water D¢ = 1.848010.5325

B35  Infiltration rate Ip=0.8418¢-0,4375

S AEBER Accumulated amount of infiltrated water Dp=1.496610,5625
Bi#57  Infiltration rate Ig = 1.0772t-0.4817

Vo REBFER Accumulated amount of infiltrated water Dy =2.0783t0.5183
v/, & Infiltrgt?on rate 15 =0.9420t-0.3418
REBER Accumulated amount of infiltrated water Dy=1.43250.6582

\ B#%4  Infiltration rate Ig=0.7784t~0.3857
s REBER Accumulated amount of infiltrated water Dg=1.267110-6143
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Fig. 1 Infiltration rate and amount of accumulated infiltrated water of each treatment
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Table 12. Relationship between soil moisture content and capillary potential

g ] e +i#EK554E Soil moisture content (%)
Capillary potential
(Bars) Vi/, CK; S/, Se Vo V2/s S*/s

1/3 2891 27.89 29.09 28.06 28,00 30.38 29.45

1 16.20 1593 16.61 16.14 15.98 17.28 16.30

5 10.09 9.68 9.81 9.77 9.67 1073 9.97

10 ‘ 9.32 8.86 894 8.89 8.84 9.61 9.27

15 8.89 8.45 8417 8.46 8.38 8.90 881

H Mk (%) ’

Available water 20.02 190.44 20.62 19.60 19.62 21.48 20.64

Vo REERE > +8Kk5H8.38% » CK, BEERE > +RAFERER8.45%
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Effects of Surface and Vertical Mulching with
Pineapple Stubble on Soil Properties
and Pineapple Plant Growth (I)'

C. S. Cheng?

Summary

Field experiment was conducted at the Fengshan Tropical Horticultural Experiment
Station. The land has 8 degrees in slope facing southwestern direction. The purpose of
this experiment is to compare the methods of residue mulching and the rates of fertilizer
application as to their influences on the growth of pineapple plants for finding the most
economical ways of utilization of pineapple stubble mulching in the slopeland orchards.

A randomized block design was employed with three replications. Seven treatments
are : (A) pineapple stubble vertical mulching ; with fertilizer rate reduced to a half; (
B) clean cultivartion ; full rate of fertilizer ; (C) pineapple stubble surface mulching ;
with fertilizer rate reduced to a half ; (D) pineapple stubble surface mulching ; without
fertilizer ; (E)pineapple stubble vertical mulching ; without fertilizer ; (F)pineapple stubble
vertical mulching ; with fertilizer rate reduced to two-third, and (G) pineapple stubble
surface mulching ; with fertilizer rate reduced to two-thirds.

Tne results obtained are summarized :

(1) The treatment of pineapple stubble vertical mulching, with the fertilizer rate redu-
ced to two-thirds, gave the best pineapple growth at the heading stage.

(2) During the dry seasons, the moisture content of soil in the clean cultivation plots
was significantly lower than that in any other treatment for the 1st year pineap-

1. Contribution No. 1156 from Taiwan Agricultural Research Institute.
2. Assistant Soil Scientist, Fengshan Tropical Horticultural Experiment Station, TARI, Fengshan
City, Kaohsiung, Taiwan 830, ROC.
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ple. For the 2nd-4th year pineapple, however, the two treatments without fertilizer
had a soil moisture content significantly lower than those of the other treatments.

(3) The treatment of pineapple stubble vertical mulching, with the fertilizer rate
reduced to two-thirds, resulted in a better soil aeration, higher infiltration and water
retention as compared to other treatments, but the effect became less with time.

(4) All Stubble mulching treatments increased soil organic matter contents, exchange-
able potassium and available phosphorus and thus saved the rate of fertilizer
application.

(5) As for pineapple yield of two harvests, there was no significant difference among
treatments of clean cultivation with full rate of fertilizer, pineapple stubble vertical
mulching with the fertilizer rate reduced to two-thirds and pineapple stubble surface
mulching with the fertilizer rate reduced to two-thirds. However, the yield was
lowest in the treatments without fertilizer application.

It is concluded stubble mulching can save about one-third of fertilizer application
for pineapple and gives better chemical and physical properties of the soil. Furthermore,
surface mulching requires no plowing of the soil and thus saves labour and reduces soil
loss.
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