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Table 1-a, Major physical properties of representatlve s011 proflles after harvest
of flrst crop :

; = | B L4 i) A I " Soil color
‘ g —%‘ +] B ; Mechanical composition % - —_—
HWo|ow | s @ ¥ Dry - Moist
w2 | o | B 4 v
Sam .| Pro—~ {Soil|DepthSand | Silt Clay fex— R aE | 4 B el a | %4 B
pling | files '0-0.020.02-0.002/< 0.002 ture Value/! ™ Value/ :
date | No. [No.| cm ]mm mm ’ mm Hue |{Chro-; Name * | Hue Chro-| Name *
name ma i ma
1 8| 0-13 | 16.06 31.52) 5242/Clay |5YR | 6/6 [#rE@AR.Y.|5YR | 4/4 [KIiZE&aR.B.
1964 913-30 | 21.06 2252 5642 # | # |'5/6 EFIEY.R| » | 4/6 EiEY.R.
July | 10’.30—46 7.06 32.52) 6042 »# ” ” v onoy ” » T
Dry 11‘46—60 11.06 32,521 56.42| ” ” vooww | w48 nwoowou
field 1260-80.| 5.06  32.52|" 62.42 # v | s/8 | # wn | » | 4/a [fTiERB.

|
| | |
-2 13| 0-13, | 16.06 35.52 48.422 Clay 7.5YR| 6/6 WIZE®R.Y.|75YR] 4/4 |Et@D.B.

1965 14/13-30 | 7.06| 2452 5842 # |5YR| # . ¥ YR.|5YR| 4/6 Eﬂ@Y R.
July 1 1030-46 | 7.06 32,52 6042 # ” '5/5; FraRY. | » N T
Paddy .46—60 11.06 32,52 56.427 » ” ” v nwn Vi 4/8 vonn
field !2|60-80 5.0'6 32.52| 6242 »# ” 5/8 nooww ” 4/4 [FriE&RB.

|

4 26‘ 0-13 | 11.76 37,82 50.42] %7.5YR 5/6 |[BIFES.B. | 5YR!| 4/4 #1kR.B.

1966 713-20 | 17.76 29.821 52,42 .- ne el WEERY.| » 4/6 EZEiEAY.R.
Jniy ’20—30 5.76| 33.820 6042 n 5YR| 5/6 EHEY.R.| v 4/4 JIEEERB.
Paddy !30—-68 776 3382 5842 1 v 5/8 ] P P PR
field 068-90 J 9.96 31.82] 58.42 1 " P " " wooww

I9O—100 6.58 35.26| 58.16 1 ! v ooy " /3 v oouon

6 51| 0-18 | 12.48 39.34| 48.18 Clay 75YR| 5/8 [E%#S.B. |[75YR| 4/4 |[Ei=&D.B.

1967 '18—3’* 12,48 37.44| 50.08 n 0 " "oouwn " 5/6 [BizES.B.
July |33—58 10.48 33.44] 56.08 u 5YR| 5/6 EiEBY.R.| 5YR| 4/4 [wis@R.B.
Paddy ‘58—73 13.14 30.09] 56.82] w o 1s/8| v wu| w " v

field 5573—90 13.14 29.04; 57.82 v " vl | o " "oy
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1968 | 8 121 0-18 | 12.96 38.94 48.10

Clay l7.5YR! 5/8 ,E&F}@S‘B 7.5YR| 4/4 ‘ggﬁ@n B.

July | 12218-33 | 13.06]  37.12) 49.82 Is/e ! v wwu |5YR| 4/6 lﬁﬂ@Y.R.

Paddyif 12333-58 | 13.12 36.06| 5082 n |5YR| 4/ HHaYR| » 4/4 ];%IﬁﬁzR.B.
‘ |

fieldj 124/58-90 | 13.12 33.06i 53.82‘ n ! 4/8 h "o Iy n [ v oy

*R.Y.—Reddish Yellow, Y.R.—Yellowish Red, D.B.—Dark Brown, S.B.—Strong Brown,
R.B.—Reddish Brown.

# 1-b BTHEREARE L ENE S EEE R

Table 1-b Major physical properties of representative soil profiles after harvest
of second crop

7] 4 # 159 + £ Soil Col
%ﬁ % + g Mechanical composition % o
# ® R (|((a9) { LA Dry i Moist
B | 2 e v
Sam- | Pro~ |Soil|DepthiSand | Silt Clay | oo | Bl (B | £ 7’| ma =
pling | ifles 2-0.02 0.02-0.002,<0.002 | ; ex Value/ Value/
date | No. |No. cm. mm ’ mm ' mm n‘;rrze Hue |Chro- | Name * | Hue Chro—-‘ Name *
‘ ma ma

|
1966 | 3 15/ 0-13 | 13.06,  37.52] 49.42 Clay 7.5YR| 5/6 [@kitaS.B. [75YR| 4/4 [=ie4D.B.

|
|
l
|

Jan: 161320 | 1535 3226 5242 v | w | 6/6 HIEERY.|5YR| 4/6 [SirmYR.
Paddy |20—30 13.76! 30.82J 55.42 v 1 5/8 FEEES.B. ] ro|om oy
field 18‘30—68 979 2982 6042 u |SYR| 5/6 BAEYR| v | 4/3 | v wu

:68—90 1176 2082 5842 n v | 's5/8| v ww| v | 4/4 IEEEDB.

l | !
5 37| 0~18 | 12.58 37.34 5008 Clay 7.5YR| 6/6 HIE®R.Y.7.5YR| 4/4 |i2kztaD.B.

38|18—-33 | 10.58 33.34‘ 56.08/ J " 6/8 v nun | 5YR| 4/6 [FEHEBY.R.

1967 © 39033-48 | 12.58)  28.34 57.08 v " " v oww | v | 4/4 [EEEDB.
Jan. 40/48-63 | 10.58 30.34) 59.08) v |5YR| 5/8 |[EiIfaY.R.| " v ooy
Paddy 41/63-78 | 12.58 28.34“ 59.C8 " y "oy 1 y uoonn
field 42178-100 10.58 31.34 58.08 v " 1 "oonon " y vy

i | | ; I

4 64 0-18 12.96‘ 30.22| 47.82| Clay |75YR| 6/6 ﬂﬁ@RiY. 75YR| 5/6 |[iEi:£nS.B.

1968 65[18-33 | 13.96 32.36! 53.68' 1 " s5/6 [BEE®S.B. | 5YR | 4/6 {EEY.R.
Jan. 66|33-68 | 12.96 28.36| 5868 # |5YR| 4/8 EHEY.R.| v 4/4 |FEt4D.B.
Paddy1 67(38-73 | 11.96 30.36| 57.68] [ [ "oy v y "oy
field 68(73-90 | 10.96 31.36\1 57.68] " " voonuy " 1y noonwy
1969 } 9 166/ 0-15 | 10.68 39.50] 49. 821 Clay |10YR | 5/6 %ﬁ;@Y.B.“oYR 4/4 EEDYB.
Jan.[ 167|15-30 | 10.68 33.50 55.82I v |75YR 5/8 |iBf@S.B. | 5YR| 4/6 E4aY.R.
Paddyi 168/30-48 6.80 29.38 63.821 [ s5YR| v [Ef&aYR.| » 5/6 nooun
field | 16948-90 | 6.68|  29.50| 63. 82]

1] n n 1 un " 1 ’ L4 n

* R. Y. — Reddish Yellow, Y. R. — Yellowish red, Y. B. — Yellowish Brown. D. Y. B.—
Dark Yellowish Brown.
D. B. — Dark Brown, S. B,— Strong Brown, R. B. — Reddish Brown.
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2. {LERHETTEH

A‘Tﬁiﬁmmﬁﬁﬁ%%?ﬁﬁﬁﬁ’ﬁﬁﬁ%%A*‘”%Wﬁm}
%ﬁﬂj’\%z—a » 2-b 3-a&§3 b o

(N

v 2ea %Hﬁoﬂf’?»&%{ﬁﬁﬁii&%%ﬁ2£,&m@L&LE

Table 2-a Major chemical propertles of rep1esentat1ve 5011 Droflles after harvest ‘

of first crop

':L':
4{

5

y

, \ [ ———
. o s | B B 4 EHRAILAE ne
BB M EER LR I BE ‘Avallable nutntmnu—g Yﬁi‘%ﬁﬁﬂ’r%tﬁ }%Freiﬁ Or- [Total [ Rt
ree . :
) — anic |Nitro
Sampling Pro~ | Soil ‘Depth "Sios P0s l K0 | MnOz | Fey0; Fes0s Fe2oi Ignarﬁer_gle; y
date files | No. | cm | mg/ I % % \“% Tota C/N
| ‘ 10%g ppm ’ ppm | 77 | | Feg0s % ‘ % |
\ ‘ | !
8 | 0-13 | 600! 60 13.3|° 0.08| 4.3¢| 5.74 076 1.36] 006 13.2
1 i
1964 July 6 ‘13—30 ‘ 825 83 | - 64, 009 4.53[ 596 076 059 005 11.8
Dry 1 10 130-46 | 2463 60 170|014 5281695 0.76 | 050| -0.04| 7.5
field |11 4660 13075 50 | ‘140| 0.a5 501| 703 071 Q24 004 35
12 |60-80 | 31.00| 7.4 | 13.0| 0.17| 493 7.49 0.66| 0.04| 001 20
P |
(13| 0-13 | 7.25| 6.0 | 17.0| 0.12| 4.12| 528 078 141| 008| 10.0
1965 July . | 14 |13-30 | 14.13| 6.0 | 11.0| 0,13| 4.70| 6.08 077} .0.78| 005| 9.0
Paddy 2 .10 30-46 | 24.63| 6.0 | 17.0| 0.4, 528| 695 076 0.05| 004| 7.5
field 111-146-60 | 30.75| 5.0 | 14.0| 0.5| 501| 7.03|. 071|024 004| 3.5
12 60-80 | 31.00| 7.4 | 130| 017 4.93| 7.49 0.66| 0.04| 001] 2.0
i
| i ‘ [ | !
26 0-12 1000 20.0 | 440 0.5 450 572 079 1.73" 0.08| 12.6
| ! i
_ 27 13-20 1250 65 | 200 012 460 582/ 079 154 0.10| 89
1966 July i i | ; i
‘ 28 20~30; 1444 11.0 | 200 '0.13| 5.11! 685 074 096| 009! 5.9
Paddy 4 ‘ : 1 | ‘
25 ‘30—68 19.44% 50 | 11.0, O.t4| :5.11| 6.62 077 072 008 52
field i | | ! t
30 i68ﬂ90 2764 65 | 130 015 5.1 695 073 042 006| 4.0
| ! |
31 90-100 3264 52 | 130, 016 508 645 068 0.49; 005| 59
| ! ‘ P v
. ‘ ! 1 ‘
15 | 0-18-| 10.52, 23:8 | 40.0} 0.09 -4.12| 5.17! 079 179! O.i1] 95
1967 July 52 [18-33 | 1220 9.2 | 11.0| 0.10; 468 6.08 077 136 0.08'10.2
1 |
Paddy 6 53 !33—58 19.16 68 | 170! 021, 501| 6.54 0.77| 067! 005, 7.7
- field 54.58-73 | 25.84| 6.8 | 34.0 0.143 5.18| 6.79 076| 034! 0.04| 5.0
55 78-90 | 34.52| 9.2 | 24.0| 0.14] 536 7.06 0.75| 0.34| 004! 5.4
| . ; i
] 1 \‘ i |
121 | 0-18 | 18.31| 25.3 42.0| 0.10| 3.96| 4.88 0.80| . 1.77| 0.09| 11.4
1968 July 122 18-33 | 20,70 9.8 | 170\ 0.13| 4.14| 5.40 0.77| 1.30| 0.07| 107
8 i
Paddy - 123 isa—ss 197 | 7.1 15.0| 0.16| 4.43| 6.40 0.70| 0.82| 0.04] 12.0
field 124 J‘58—90 23.86| 6.2 | 16.0| 0.16| 5.21| 6.82 078 0.69| 0.04! 10.0
. [ :
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-Tdble 2-b-Major chemical properties of representative: soil profiles: after harvest

of second crop B T Lo o
w0 | e | me | KB A | o el e [PPRI |mnln e
. T v | 7775 |Availablg nvtrition e = Orga| Total
. S e ’ . Free 89T .
Sampling Pro- | Soil [Depthl %4 Mn0; | Free | Total| .} nic | Nitr—| .
pling ok e Si0g Pﬂé Kﬁ% ‘| Feg0s | Feg0g _;l-i‘,izt?l,;matter ogen | C/N
; i 2-5 2 g 9 9
date files | No. | cm lil(l:)%/g ppm | ppm % % % . Fes0s ‘ % %
‘ R » 1 . .
e S| 15| 0-13|.9.35 1240 | 380| 012|429 549 078| 181| 009 117
1966 Jan. | 16 “13—26' 1081 108 | 206| 0.14| 436| 564, 077| 162| 007 13.4
: : o . | ' I . & L . b o
| :
“Paddy R T T {20—305. 10.84 118 | 180| 0.13) 472| 657! 072| 1.23| 007|102
‘ : 7)1
s L - - » : h
field 18 30-68 | 24.60, 7.4 | 140| 0.12| 529| 692 0.76| 034 006| 3.3
|
19 '64-90 | 3207 5.6 | 17.0| 0.13| 5.11| 6.65 0.76| 034 006| 3.3
371 0-181 12.89]'23.1 | 45.0| 0.2|.4.19| 544 077| 1.55| 0.08| 10.7
38 |18-33 | 13.82| 14.2 | 200| 0.13| 5.08| 6.6l 077| 084| 006 8.1
1967 Jan. o : , ‘ Tl o
= ‘39 [33-48 | 2045 8.8 | 17.0| 0.15| 526! -699|° 075! 060| 0.06| 6.0
Paddy 5
40 148-63 | 26,821 7.6 | 230! 0.13| 5.18| 6.69 077! 038 005| 4.4
field
o 41 le3-78 | 30221 96 | 200| 0.14| 51| 672] 076] 0.38| 005 4.4
42 |78-100 85.25| 88 | 200| 0.15| 4.93| 699 076| 038| 004| 55
| .
; | L. .
64 | 0-18 | 1692|252 | 46.0| 0.2 4.00| 5.30 075| 1.80| 0.11| 9.4
1968 Jan. ‘65 118-33.118.45 1 15.0 | 25.0| 0.15| 4.60| 584 079 1.10| 005| 10.6
Paddy 7 66 33-68 | 19.89] 9.0 | 180 0.8| 5.13| 6.76 076 0.67| 0.06| 6.5
field 67 l68-73 | 27,33| 86 | 240| 0.19| 5.08| 6.87 0741 057| 007, 47
68 [73-100| 32.31| 7.4 | 220| 0.8] 5.08| 650| 078 045| 007| 3.8
166 | 0-15 | 20.32| 25.6 | 46.0| 0.11| 4.22| 5.35 0.75| 156| 0.14! 65
1969 Jan. i i 2o
137 {15-30 | 25.88| 5.3 | 19.0| 0.14| 4.80] 6.23 077| 129] o.11] 68
Paddy 9 ‘
‘ 168 130-48 | 26.48| 40 | 170| 0.15! 5.601. 7.36 076| 090! 0.10] 5.2
field | ‘ ,
' } 169 |48—9o 36.72| 133 | 160| 0.6| 555, 7.06| 078| 055 009| 3.6
| .
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Table 3-a Cation exchange properties and pH of representative soil profiles after

harvest of first crop

- n F e A
® &% # %ﬁﬁ L5 | BB Cation exchange properties m. e./100 g. Base
Sampling files | Soil |Depth | ‘ sztlgur— rH
date No. | No. | em K Na Ca Mg ExH | CEC. a ;211
8 0-13 0.20 0.07 0.21 0.06 8.73 9.27 5.82 4.4
1964 July
9 | 13-30 0.14 0.08 0.26 0.11 9.22 9.81 6.01 4.6
Dry 1 10 » 3046 0.09 0.12 0.79 0.37 10.74 12,11 11.31 5.1
11 | 46-60 0.10 0.13 0.23 0.12 9.91 10.49 5.52 |. 5.2
field
12 | 60-80 0.11 0.11 0.40 0.35 9.41 10.38 9.34 5.0
13 0-13 0.11 0.11 0.78 0.31 8.84 10.15 12.90 4.7
1965 July
. 14 | 23-30 0.09 0.12 0.77 0.33 10.16 11.47 11.42 4.8
Paddy 2 10 | 30—46 0.09 0.12 0.79 0.37 10.74 12.11 11.31 5.1
11 | 46—-60 0.10 0.13 ‘0.23 0.12 9.91 10.49 5.52 5.2
field
12 | 60-80 0.11 0.11 0.40 0.35 9.41 10.38 9.34 5.0
26 0-13 0.23 0.14 1.60 0.60 7.98 10.56 24.36 5.2
1966 July 27 | 13-20 0.11 0.09 0.68 0.29 9.37 10.54 11.10 5.0
: 28 | 20-30 0.12 0.13 0.96 0.50 9.29 11.00 15.54 5.1
Paddy 4
29 | 30-68 0.10 0.13 0.76 0.50 991 11.40 13.07 5.1
field 30 | 68-90 0.10 0.17 0.42 0.42 8.74 9.85 11.26 5.3
31 | 90-100, 0.10 0.19 0.35 0.44 9.29 10.37 10.41 5.3
51 0-18 0.16 .14 1.24 0.45 7.90 9.86 20.12 5.3
1967 July
52 | 18-33 0.09 0.11 091 0.48 8.62 10.21 15.57 5.4
Paddy 6 53 | 33—-58 0.10 0.14 0.92 0.40 9.74 11.30 13.80 4.9
54  58-73 0.13 0.18 1.26 0.62 8.79 10.98 19.94 5.2
field ‘
55 | 7390 0.13 0.20 1.15 0.49 8.29 10.26 19.20 5.1
1
|
121 0-18 0.15 0.22 1.89 075 | 729 10.30 29.22 5.5
1968 July | ‘ .
122 | 1833 1 0.26 0.15 1.79 0.68 8.47 11.35 25.37 5.6
8
Paddy 132 | 33-58 ‘ 0.14 0.16, 1.56 0.59 i 10.00 1245 19.67 5.2
field 124 - 58-90 0.11 0.20 1.14 0.66 1 11.72 13.83 15.25 5.1
i
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" Table 3-b Cation exchange properties and pH of representative soil profiles after

harvest of second crop

v
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. 5 e + =y # ] #TIEE
"R M MER LR EE Cation exchange properties m. e./100 g.. Base
Pro-| satura | pPH
Sampling files | soil |Depth —tion
date No. | No. |.cm K Na Ca Mg ExH | C.EC. %
15| 0-13| 020 | o0.16 1.32 054 | 896 | 11.18 | 11.00 | 5.1
1966 Jan. 16 | 13-20 0.17 0.15 1.24 0.51 7.90 9.97 20.76 5.3
Paddy 3 17 | 20-30 0.11 0.12 0.74 0.33 10.67 11.97 10.86 4.9
field 18 | 30-68 0.10 0.22 0.71 0.43 10.49 f1.95 12.22 5.3
19 | 6890, 0.11 0.16 0.81 0.58 9.96, 11.62 14,28 5.5
37 0-18 0.19 0.15 1.18 0.52 7.49 r 9.53 2141 5.3
38 | 18=33+ 0.09 0.09 0.63 0:32 9.67 . 10.80 10.45 ‘ a.1
1967 Jan. |
. 39 ;-33-48 0.10 0.14 0.85 0.45 9.79 11.33 13.59 5.0
Paddy 5 .
40 | 48-63 0.12 0.12 0.92 0.61 9.36 11.13 15.93 5.1
field ;
41 | 63—-78 0.11 0.13 0.46 0.63 9.44 10.77 _12.34- i 5.4
42 : 78—-100| 0.10° 0.12 0.53 0.53 9.11 10.39 12.32 5.5
’ » o
64 0-18 0.30 0.22 1.49 0.63 7.34 9.98 26.45 5.4
1968 Jan. 65 | 1833 0.12 0.26 2.62 0.98 8.13 12.11 32.86 5.5
Paddy 7 66 | 33—68 0.11 0.21 1.48 0.97 9.50 12.27 22.57 4.9
field 67 | 68-73 0.12 0.22 1.58 1.02 18.78 11.72 25.08 5.2
68 | 73—90 0.12 0.20 1.67 1.02 9.06 12.07 24.93 5.3
166 0-15 0.20 0.25 1.89 0.86 8.97 11.87 25.95 5.6
1969 Jan.
167 | 15-30 0.17 0.18 1.88 0.89 7.14 10.26 30.40 5.6
Paddy 9 :
167 | 30-48 0.14 0.25 1.05 0.59 9.69 11.72 17.32 4.9
field
169 | 48-90 0.13 | 048, 1.13 0.73 9.69 12.16 .| 20.3t 5.1
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Fig. 1. ‘The comparison: of. pH of the paddy field which: alter. from’ the dry f1eld of
reddish brown latosol for 4.5 years, :
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Fig. 2. The comparison of available silica content of the paddy field which alter
from the dry field of reddish brown latosol for 4.5 years.
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3. ALinEE PR BEUAEPLABER (P Os) &8 g
Fig. 3. The comparison of available P,0; content of the paddy field which alter
from the dry field of reddish brown latosol for 4.5 years,
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Fig. 4. The comparison of available K O content of the paddy field which alter
from the dry field of reddish brown latosol for 4.5 years. ‘
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Fig. 5. The comparison of free iron content of the paddy fleld which alter from the
dry field of reddish brown latosol for 4.5 years.
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Fig. 6. The comparison of tetal iron content of the paddy field which alter frem the
~dry field of reddish brown latosol for 4.5 years.
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Fig. 7. The comparison of MnO, content of the paddy field which. elter from
the dry field of reddish brown latosol for 4.5 years. :
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Fig. 8. The comparison of organic matter content of the paddy field which alter
from the dry field of reddish brown. latosol for 4.5 years.
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9. FIFERHEBIEARBRNESRZZRELEK
Fig. 9. The comparison of total nitrogen content of the paddy field which alter
from the dry field of reddish brown latosol for 4.5 years.
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GENESIS STUDIES ON THE PADDY SOILS
OF TAIWAN

1. Studies on the genesis of paddy soils

developed from reddish brown latosols
by

C. Y. Lai and K. W. Leung

Summary

Nine soil profiles were collected from the reddish brown latosols of Nam-she, Chungli,
Taoyuan, including the original tea plantation dry field, and its altered paddy field
which were sampled after the first crop and the second crop each year from 1964-1968
respectively. Soil morphology of those profiles and their physico-chemical properties
were studied. ltems of this experiment consist of mechanical analysis, pH v.alue, total
iron, free iron, manganese dioxide, available silica, available potash and phosphoric oxi-

de, organic matter, total nitrogen and cation exchange capacity etc.

. The purpose of this study is to want to know the trend of the development of reddish

brown latosols which have altered to paddy field for 4.5 years and the genesis of the
paddy soils. The results are showing on the Table 1-a, 1-b, 2-a, 2-b, 3-a, 3-b, and
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the Fig. 1-9 etc.

Soil characteristics of the originél dry field of latosols are as follow, The soil texture is
heavy, the consistancy of the sub-soil is campact and firm, the permeability is low, the
organic matter content is low. It is still reserved the original i)roperties of the subsoil
after the rice cultivation and the flooding influence for 4.5 years.It was altered the color
of surface and sub- surface soils only from 5YR to 7.5YRin color hue. 1t was not infl-
uence by elluviation from irrigated water but it was the results of hydration of iron
compound of the soil body.

Base from the chemical analysis, there is a trend of some iron and manganese which il-
luviated on the subsoils but there is not any trace on the soil morphology so the illuvia-
tion of those soils are still very weak, no-elluvial and illuvial horizon are formed. In

other word, there is not any appearance of paddy soil forming process.

. The most great effect which influence to the reddish brown latosols by flooding rice plan—

tation for 4.5 years was the decrease of soil acidity of the surface soil, the pH value
increase from 4.4 to 5.6. The increase of sub-soil is less than that of the surface soil.
The availability of the phosphofous and the potash of the surface soils has increased after
floodingirice plantation for 4.5 years, and so do the available silica of surface and sub-
surface soils, but there is a little effect on the soil organic matter, total nitrogen and
cation exchange capacity.

Base on the results o soil morphology, phjrsico—chemical properties, it is hard to formed
apparent soil development of latosols after dry land which was altered to paddy field for a
short time (4.5 years) . So the genesis of the paddy soils which developed from latosols
is ‘still needed to weat:hered for a long time and we have to continue its study in the

future.
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