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hARKEAR B PR LS T LA z%ﬁ
SKAGET R EZMGS

RE SRR RO 6 (N » RESIEMR LK RN {
BT HEOKEAE MR 2R BRI A » SSRAE §
1. HEREMAHKE~ME (M FRAR) REE (0K T BilEAR) BRR (|
FK ~ REHAR) & LR MIEESR G- ZHEE T EREOBIOREARME)
T4450.80 + 0.357%0.06c m/day ; 75 REIE » B HRAE DAEEZ B moy mm&f
; ZEEE%&%mﬁ%ﬁ%ﬁK%%,%H%ﬁmfﬂﬁzﬁi%mﬁ@ﬁf’mwﬁgﬁﬂ§
g BRI HER » WEBUE R >k (ZH) F>EHERR - !
2. BAKEBMEPKE~GRESTEESTREZAFMER (LS HFRBEE ; HaRs |
§ A2 T B ARS.51 + 5.00% 4.53ton/ha » ¥ RIEBERE - ABHARERZEL |
i M BTN LIS B A 2 RS R BRI R AE o
3. BEOMERBZKEET « SRR » R AERIAN B  ARRE AR
2 - WRIHMRE R Z AR HY) o
T RS B KRS > B0 ERIE S BRMIES R ER L MERERSE o |
KT S F 1 KA TR AV TEACR: » R b EORRARE IR Bl bR BT |
B o kMBI AL EERE o
4. —IEZ > PoKIEER LT > BhAEEEZ pH (- CEC -« HISA MBS SR &
FOBB BRI o AW HIBTMRTLIL S (NSHRAIAR) o RS2 EERNE
CEC » HHBMMRIRRZ i o fIEREZ RN ERN AR - HAEGZHIRE
PR » ST EOK F R SR TR o

2

1]

Tl

RE—RIEEE » HIEF — MBS » HREKEREZRTFER LML FEER
s HEEIEGE - RE - BXEERRFSRESIRS » ALUERR R EREREE « MPEXHKEZ
+ERT > —~BHBEEE > F-RRMUERREZFEER » ZHUWERE  fINEnERE LryER

AEER SN LEEEEREER EVERE - MRRHKEEEZ HERT - KEEEEZEHL
BEMmR -

Hauser % R KAk ER LERER LT E BX > WRALERESERESRES
BAGRE]N © Matsuo @ BEEKRRERRAYLIE i«kﬁﬁﬁpﬁ%ﬁ? #apef o Chandler @ fREFHA
WRMRRREE LR S RS (40~60%) » MiEBMmE2 - 15 FRYEEHFEEHES

s K BIFEE B » BEFEIB~24% » HAKRERLS 5 RZWHE » RLE » BHELLA -
LUB Bk RE Ay K Ek B RHE - Kawaguchi @ B LBV RS UK RER BAYEERM G » AE L
RERE » (AEEREN LT L ET > JEIEYT SRR o Grant @ ERBLE—KBLR (The

LRGSR EROW
R B RS RRPTE
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soil-water relationships) TiJE+ 8l E BB » F RIEHARE HBREABOBENEERE -
AR L B K R B B S HAE » IR o FESRHUK B INLIRE S » HBNE -

BE © > AREEEERERERRESFELZ 1,585kg/ha ZRESTFEHZ 3,198kg/ha
» B—ELL ko 88 Yamada O 7547 0 SLRCREERE HARIAERL A B2 8O DA R BE AR kLR B
HEZREMGRBEY)  FPU ST SERBEZIEE  BHZBEURLERERZSEETESEE
P o MeAK KB IER AR BEALIE R A &2 i e A REGTEM S E BB » BAmERx
R ERECIEBMIE IR IR — P SRR T AR o S B BSE Bk - B—7F
FEE IR E i 2 ERE I B ERFEARMIE SR HIBRT - DfteiEHIRER
2K o

KRBT KBTI » HIESBHEE SR L HERIEZPEEHRRE - BN HIBIRK > R
BEH MBAEEERKER o GHEEEREFEN (Detailed soil survey) » KRFEZEY H
B B BEAK AR L S S B+ S E R (Soil Series) © o #EFHESEFBRHEKBIE L EIEA
WREZE » TS HIEENMBEEAE N ERERAMREZFECRRE - KXESE Y R
FBI6 1475 — P ORERS SR A5 1 1 % P 083 324303 > HBH26(E L RMBAER RN ARIE
2 BB T — SR E AR F(RE62~634) » SR AME K H EHEE A RICE M EE T (h54
HEZRBERARAE » AT HIERER S HIEEEKBKEZRG - SHABERESMERS -

— F TR LRZPFEEARBEAREZ LR (KE62F)

WoEr i EEKEBIEIEM » HE ~ deob > PFHIZHEHE » SMEKRENKBERZ HEKER 2
Bk 8 i » MAEKBLT - KEREERE - :

F—HEN & AEMIEEERKEE » mES 100 m* » FIEHEREZHEE BERETH
kR EFEERE 5 P.O; K.OZMiIgHE 60kg/ha LIHAFE R 5 KIERE R HEHSKBHED: - i
KEEETEEFTRBEFESEREHREARSN  Ad LY ERR A BERERSE o IR

10m? EHEMER » REBAKER I BRERESR -

FHERIRN B BERE R IR &R » RFHEF R0 60% 120kg/ha ; P,O5 £ K,O g
¥Hii60kg/ha o /NEERE 40m? » —EHH o FEEEEBET » M —HIEETRBEZRHERFAE (B
HBERIOR » B EE208)  HEKBEREEMIHEEER 5 5% o REEE —~#IES25%21lcm ~25
% 25cm » IR 25%25cm o

RREER
(=) ABtBE FIBLARELIMMEE > k1 -

#1. ABeHERLEAER * (RER624)

Table 1. Experimental localities and chemical properties of surface soils (1973)

[ Ex. +Sol. .
i : Available**
i 0. M | CEC m, e. /100g ~ |Active| caCO3
B RS R TextureE PH 9% |me/100g K | c E M Fe% % "7 T Ca
| j S ve ppm | ppm
l I
@ (BRI (SR SiCL ’ 71 3.1 8.0] 0.8 7.50! 2.05 0.90I 016 58 98
M {W-HH CER) L ‘ 6.2 2'2j 94/ 012 1750 134 083 019 35 59
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W f E (E#ER) | SiCL% 75 34| 12.0 0.12;' 17.5§ 2.16§ 1.28§ 0.97 2.7i 9.1

54 {;ﬁﬁgg (BER) ’ SiCL 6.3 3.oj 117 034 7.153 205 0.95; -0.03 7.05 7.7

M I@r&% (BEA) ' SiCL . 78 29 12,0/ 0.14 .22.4; 317 1.os§ 201 34I 86

’ gk (mhsr | SIL 14 23 92 005 851 179 105 008 38 12

b B (FEiER) sicL [ 74 29 73 018 165 2.43% 1.21 0.24 3.5! 6.8

<} {JtiHﬁ (®k% | SL - 14 2.6: 8.2‘} 008 925 1.56i 095 029 41 170
| | | i |

* CaCO; B Zn B Cu LM ZRIFEEBIEA R —PIEZ 28 A BT S 00
L IM (NHy)2CO3z5 0.01M EDTA {8 ¢ i

() Bl R RIS AR 2 -

#2. #ARILEFEAME (ton/ha, REI62F)

Table 2. Grain yield of the experimental localities (1973)

]

woom BB T ot S
. I ‘ No 3 Neo | Nizo LA
B 382 431 480 l —
' RN % 507 557 598 | -
e x| 47 | 3.01 325 ‘ 352 —
R W 594 | 421 . 505 | 551 | —
MR EHE 406 ; 317 356 | 149 | —
ME i 581 i 351 459 487 : _
b shgm 561 | 408 441 189 | -
Job JpHE 6.03 L 325 394 ! 453 ; 551

RIS BEAR T o #*N120kg/ha BAZTEME » S0BYIE /M E -

t# 2 7T B — I 8 (B LIATH B R A Mt 2l BEHE (4.1~4.7 ton/ha) It > fREY
7F 5.6~6.1 ton/ha FiE » FERAK o = HIIEHER 8 (F3tBH LB TR B R hi 2 mtl e 4 » {2
HUETE 2 BRI » SEFRE T 5 MBS —HIFR A 5 U BE:E 3.5 ton/ha » FRFILER &2 Mk
(EEEKE) REEAERE (4.8~6.0 ton/ha) » W RF TRl EZ IR EREE —IIFR
Ko '
| (=) KEAEERE KEBEZEHERNMERLZRIEESR » BRREIHMNIGS o b
FHE — MK S R 2RI R R » TR 2 > BUNERRMIR -

BB S > £ AR ESERIERAR AT » SR a7 B AR R B ERRTE R
EAIMBGR (r&50.82%4R0.79%) » HHEIFZ BREBARILIHNIEN Z/ET & IR K
P ERHERA (¢ 50.86%) o 7 RRSMFETHRGE SRR A TENEF R
BBBAETRIS  BPBEE - ‘

() ARERKEE 34 T RRIERE ZHEOKEE » BRT HF S BTEAE T (LR ARt

B2 AR ERES R ERE RN MEEE LR - HHFRAFRUAR (RS) -
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#3. KEEREBERERSEE (RE62FE » 5 1 i)

Table 3. Nutrient contents of Straw at various growth stages (1973, 1st crop)

/

/]

/|

o e PN % M OB KW
£, 2 N (%) [P 9% [K (%) IN (%) [P (%) [K (%) [Ca (%) [ Znppm | Cu ppm
BN Ry K 473 0.62l 3.41% 1.44 O.36i 2.16f 036 515 128
BN #w oM 422 0.58 3.25 1.44 034, 238 — 50.0 128
7O % 4820 032 194 221 0.34l 1.19 066 430 6.3
iz - S @? 3.89 0.34 1.94 2.10 ow' 2.50 0.43 365 9.8
mE & HE 2.88 0.37 297 1.56 om! 1.82 0.27 215 8.8
BB BT M 356 051 2120 195 034 144/ 037 615 75
d 3 & g B 401 044 291 165 028 247 038 330 6.5
€ 3+ de s 4B 412 03y 23 LM 0.25} 169] 035 370 70
#4. m@ﬁt%%ﬁﬁ%%%%ﬁ@(E@W$%2ﬁWN60mmM@
Table 4. Nutrient contents of Straw at various growth stages
(1973, 2nd crop, with N 60 kg/ha)

L f;b wO® m W
w %\\#Ei;N @ P o K @ { TK TCa) [ Mg | Fe

BE - l ° ° 71 (%) %) (%) | (%) (%)fppm ppmlppm ppm
& M R 3.075 046: 325 211 033 :1.97 0.32} 0.22 925ll 397 605 180
& M EMH 341 042 274 140, 028 200 032 021 585 339 575 143
A | 3.371E t 235 198 028 182 042 024 | 280 285 16.0
/OB HER 3.59%’ : 3.45| 1.65| 026/ 246/ 0.40 0.23] 690, 280/ 27.5| 203
H B BEHE 320 038 294 149 026 210 030 023 655 264 205 210
OB EEN 3.33? 039} 256 169 027 1.92i 031, 020/ 515 403 445 108
i s PRE 2.98§ 03¢ 322 137 023 214 024 019 495‘ 486 350 185
& 3+ JeHE 2.85: 0.35: 281 142/ 027 2.13? 034 022 550: 441 353 163

W 71 % ARG A — R B SR > & SIS LT R R S B2 G - BRRES R
Wz RIEHM - —BRIPKTREREFRRIAZARE » EEREEERFEUBS « i Ly 5
» HEEE (ERHE DR KA ZREER » 7T LUERHRE — 2 Kk BEFRETIEEATE » )

R LT - ERBHE—H4F

FIEFIEDE R L2 -
WLWOHRER » 40 8 iERABRR > 47 - WRREEEZAERRE IHEREER) -
BRTERLMBIHEREFSSEMN pH BEHAMEE » HELBEAMEESRK - DAL8E

ABotE 2R ERRHAR 10 BRABRLFEL LR KBEF

C BEZARTE o BRT E—HIF S B RREE S 0 Kbk

W B2 o MRBN R A

¥ PH K HCO; g &ZBMRBEY) » ZEENEM o TTRATHRAEME LT KES
KRBT  BWEBRECFRN » TRANLDEZHAETRUR AR (Calcareous) ZAFEHH o
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PR+ Nk % R R SR HCO, - REHBEBKEMRERE DR K BERZ
—EEEHNFE -

Lian et al M0 & 3¥ 7 SO0 2 8 8 B iR £ 48 1 ) B SR B UK AR AL BB 2 BR £ HEIR)
Big BT HCO,™ SHmnlEM A IR E » AR —SH% -

S X TrAZIEEHRERABET  LEZIHE (KE63F)

Pge s i o SRB62E R LB a M L BE S (R MRBMNE - LE3O0E - AR
2 FEEERE N9 AR o EEOBEEE GRAK—MEREE MHELGEREED T
o 7S ) - S 0 Pl L R PR B € B DARIRR G b PR B R i B 2 e SR o [RIBRp et
HEAEURE 2 ES ) LB (BLRE) » MLVERBIERK » DEKEERE » “ B2 ARG
DERZEBEE

(=) MBS K ERE : WALRRE R » Bk~ AU ~ REEE ~ BR0 ~ SHEE  FoOK SR SEMRR ER AR SR

s JE343HE o BRI AR 2 /NE  NETRE 100m?  GETIRIERA) o

A, KRR R TR R R A R U b S AT TS R 0 RN R R AR B o YK
BR—MBITE -

B. HEAE : SAREAERERERER15%5 - HBR A AR - P05 ¥ KO %EDE
60Kg/ha LT o

(=) WERHRITHE : ZHBS > 7TIPx TI4

(=) W#&HE -

(1) BRERKEMRER @ #EEN20085HE > 1Ll A~ B REHZREERZBIZNA
RER -

(2) SpBEREZYES CE2Hi(E -

(3) HHBEBMBERBARE CFaFEER « DAKI0AS » m2048 5 /Y2 i 7 H i m
BRAKTERY R I EDAL B » (FRIE AR 140 8 ~105 1 » InABERINE LBKH 8 K%K » HTHM
3 DA 7 2 A o B BRI BT R RO TR BE 2 AR H 2R 3R TR EE

(4) REBAMEE  WEARBMREGELIEZE - pH > FEE ~ CEC » SEERIEE L
AR B DRREE S SRR o

R KA

(1) SRz £RET]  MERR M2 S2H LW E AR ERT » HEREAH
#5 -
5. ABLNEREN (RE6H

Table 5. Experimental localities and classification of soil series (1974)

~ 3 | T TR B T
€ o # @ | Slate recent alluvial soil Slate older alluvial soil
bz O | A |7

Texture Profile ‘ ~ ~Natural drainage

. | B~GE A% & [ A R | R~EE | Ax&Z | &~ E
20—90 90—150 S Welto D Nellto
‘ moderately} Imperfect Poor i moderately | Imperfect Poor
: omo_am well 1 well
‘ ‘ , —
SiCL % l&%éf (Lw) 7 %k (Si) 2
SiL-L s (Te) ! :K(B)ﬁ7%%E§‘$W(HDJ:W(HOSEEC%)4
| | 3 |
SL-LfS ; | | VB (Kh)*?
! |

WA A L AR B AR -
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B LR RAFMRLEREE SiIL f1 SICL BT LREE  BEAE=H - =k - Bk
SrhEDRE I TR LAY T LR o BB ISR IR » AR KR BRI PR B2 > R
R W SR B E L 4 £ 57 o .

(2) HEENMBERZES (HRKE ZHE: 4RBIMME — « HI0E & PR A0, -
S0FK A M RSB » (kLR IR I » i 6 o

#6. LRGIBEMEBEERY - (cm/day)

Table 6. Comparison of field permeability among soil series

j:Soif{\\serif::\:s # f ﬁo.%f ii%cﬁ‘?tie%& Ist crop 2nd crop
Si ‘ 2 100070005 | 0.04== 0.00
sh 2 0.04== 002 0,08 0.04
Wi ‘ 3 0.114= 0.02 . 0deE 027
Lu { 7 0.194= 0.03 0.36== 0.12
Eh 5 0.424= 0.15 0.402= 013
Es | 6 043 0.3 036 013
Fh 1 4, | 062 0.20 096: 0.07
Kh | 2 093+ 005 | 141:= 036

_ * mean values with standard error of mean

H%6. W RN PEATERFE K (SD RAGLH (Sh) RHEMEBERBE » MEREKE T
A (Ph) Rl (Te) SRRABEA S « WS (Kh) SREEBHPEATE S » (MRLEEIREES
SL-Lfs » HHAAMEER L - BREKTRANZM (WK SRR KRGS 2 (0 M I #
Al (SICL) fyiE#E (Lw) REMEERRIGE » MRS N e 0yt B Rk > R 0008
HEEZ A8 o BRBEKTE 289 =8 (Eh) Rf=Kk (BEs) RAERE — L HEMREERLR
EHRBRR TR 2R o DAUT Rl s T LB 5 2 BRSEE » 727 -

F7. TEEEKERD L RHEEBER LG
Table 7. Comparison of field permeability! between soils

of different drainage classes

Soils of different ‘ Ist crop o 2nd crop
drainage classes n cem/day n ! cm/day
HKE ~EE (Te, Ph, Kh) 4 0.74+ 0.13 5 | 1.144- 016
well i
PKT5EZ (Es, Eh, Lu) 18 0.32+ 0.07 17 0.38+ 0.07
Imperfect | ‘
PEKRE (Si, Sh) 6 0.058+ 0.013 5 0.064= 0.03
Poor . [
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V-test 12) :
Well vs. Imperfect 288+ 1 2,404+
Well vs. Poor . B.22%% ' 6.65%%
Imperfect vs. Poor i 3.97#% 4314

!

1. Mean values with standard error of mean

* ¥ Significant at P=0.05 and P=0.01. respectively.

* mean values with standard error of mean. Kh HFEEHE KRS » (HEBEE K FIIATEKES
Jid 40

M EETRHEAEUMBESHR Skt 2ES » HHMENSERERERM & > MHEES
BEEKPKE ST 2 >TRREMIER A BE 2R o fYRBSERERBPATE 2R & LRE > HEH
BB R R R E T A A R EBER>K (CH R>REHERE « 7R 1R
FE FUMRB SR S PR RRERRHE A A 2 E LR R ERREE M — ERR UM
PRk B -

(3) #MELBENRRERCE 2 L - &R SRR KR LR  RTNES -

#8. + F 4 B #® Kk E* (ton/ha)

Table 8. Comparison of grain yield among soil series

] | l |
jéoil seriefQ ! ﬁufbiﬁogﬁ i Ist crop E 2nd crop
~ localities | .l

Si ; 2 5.36+-0.05 ’ 4432051
sh 4~3 48422029 | 46122007
Wk 3 6.18:2031 5.31-20.10
Lu ‘ 7~6 6.0120.22 : 4.48--0.32
Eh 5 6.15220.29 482:£0.50
Es 6 6.42-20.24 5.72-0.14
Ph 3 2 -
o l 1} | 5.95--037 | 551==0.11
Kh | 1 5.37 5.77

* mean values with standard error of mean

LT RS~ SHIE - BEOREME AR (SD RAER (Sh) - BRKESEIh L
SBE » AR LA = R B o
| MBEBEREARESEAR (S) MRER (Sh) - BRABARELMEER Lus) ZHR
(Eh) - =k% (Es) » BREEKEMFMR (Ph) FEHRFR (Te) &HB—E » LiAkE - Al
A B = R R B R B K B> TR > FRAEF AR 5 SRR IURE Rk RE T2
B ERSEBES (K9) -
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%#9.

R R I 2

TRIBEK AR 5 B F — Sk R A R S E S %) &

Table 9. Comparison of grain yield between soils of different
drainage classes and of different soil series which
belong to a same drainage class but with different

texture profiles and ages of parent material

Soils of different
drainage classes

Ist crop

2nd crop

{
|
|
|
-

n Yield (ton/ha) n | Yield Cton/ha) 2
HEKE~(E (Te, Ph, Kh) 4 | 5.81-0.30 4 558-0.11
Well 1‘
|
Bk AR52% (Es, Eh, Lu) 18 | 6.18--0.14 17 5.02:-0.22
Imperfect ;
KRR (Si, Sh) 6 | 5014021 5 4.53+40.17
Poor 5
I
V—test (1% ’
Well vs. Imperfect 1.13 2.24%
Well vs. Poor | 1.91 5.21%x
|
IKh BERIBBEK RS » (BRBERKIRTIABEKES
’wl Ist crop ’ 2nd crop
Soil series | —— i
| n Yield (ton/ha) 2 ‘ n | Yield (ton/ha) 2
4 |
- %k % Es 6 | 6.42:0.24 L6 5.72+0.14
— & % Eh 5 6.1540.29 5 4.82-+-0.50
B 3 % Lu 7 6.01+0.22 6 | 4.48+-0.32
V-test
Es vs. Eh 0.70 1.74
Es vs. Lu 0.96 3.52 sk
Eh vs. Lu 0.38 0.57

2 mean values with standard error of mean
* 4% Significant at P=0.05 and P=0.01, respectively,

ERFBHEKTEROM =K - B & LR IEER » RSB FEREHEE KB
FBREEZEERDRIE  FEEER - '

SARFMEHRFERBFRERCEPE L2 EE LR BB B R P RS HEE ¢ e
MEEZEN EEEDZT o MEBREERKET S » ZRRUBSE AR » B REE ke o R
%O GRRE6LER — MRl R AE BN = KRR R 2B % 18 % 8288 » ARG FIME IR o
EMAZHR (Wh) FIRLER (Sh) ZEMEER Bk EMBRE » ATE MBS SRS
BREMR > BKEFFREER -
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(4) HthEIBMER LI E S 8 T MESEE » RL2ARER CaCO, &8
) CEC Jt PH. i LEMZBZER  [MERGNFHE » MEATE>TRE>E (E10) -
B IRER A B 2 F S B Rk 2 R > BT R % » MBS S R B8 I
IS » i CaCO, HEBCHNIE! 1 BRIEERMCaCO & BIAH £RBIBGR » LIBARIERIE T = -0.58%%)
 PHIE 5 LRI BAS REG > CEC B@RE o

CaCO3 content in soil (%)

RLREST S B RAMBEEMR

0 y=10.5—17.2x
Foe r=-0.58%*
L] . °
. L ]
. o L ]
° . .
1 oa0d hd 1 hd * )
05 1.0 15
HRB%EZS  Permeability (cm/day)

Fig. 1. Relationship between field permeability and CaCO,; content in surface soil

Table 10.

#10.

SN F LB E 2

Comparison of chémical properties! of surface soils

between soils of different drainage classes and of

some different soil series

Solls of ditferent no| O.M % CaC04% | CEC me/100g PH
HKE~HE 4 2.3620.25 0.073+0.042 9.13+0.39 5.68+0.53
Well (Te, Ph, Kh)

HEK RS 17 2.27+0.10 3.09+ 0.60 9.954-0.38 7.20+0.19
Imperfect (Es, Eh, Lu)

HARE 5 3.54--0.31 710+ 1.58 14,15--0.99 7.46-0.03
Poor (Si, Sh)
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V—test (12 J
Well vs Imperfect 0.34 5.00+% 1.52 2.712
Well vs Poor 2.95% 4.46% ‘ 4,74%% 3.37%
Incomplete vs Poor 3.85% 2.37 Il 3.93 1.37
Soil series 0. M. % CaC0s% |  CEC PH
B i
= & % (Es) 2.07-£0.15 360137 |  9.04--0.80 6.85--0.41
- % % (Eh) 2.394-0.10 2.424-0.85 10.55+0.34 7.244-0.39
B & £ QLuw 2.364+0.23 3.144-0.89 10.36+0.52 7.524-0.04
V—test (12)
Es vs Eh 1.79 0.73 1.75 0.69
Es'vs Lu 1.07 0.28 1.39 1.61
Eh vs Lu 0.12 0.58 0.31 0.72
|

I mean values with standard error of mean
* #% Significant at P=0.05 and P=0.01, respectively.

i ERF Rk 2R BRDEIENDEERPIREL & » HRKBLETER PKERR -
HEREZIENZREEMNBEKEER « XOAKRMZHREERPERMEMRE, > (LR K& REHRE
R A - BLE R » SURRE B R C E CHE KRS - KRES © G HEE LAy
IREHIFRERER o BR - ERERS EBAM EER » Bk BAE ) RAEEEEREI  TRE
AERCEEEEEONBELT » HREEYBREZZNENKBLEENPEETER

(5) KEEE - WERLAELEEEZHEN © AL EE L REREEE - ZLEAEE KRS
Wl bl H9BETT RBEKIEfE R B K A E NP BZERY o Kawaguchi et al ™ JREH %
RBUCE20M 3 2 LI E R S Al Z BRI - SR LB 2 Pk SR R fal e Z B R B V) - B
TEREEZBEANDBRELETFECEMEANEEDEMBINEEZREET » (REZEIE
BISEBR SRR > WERDFEE - HHRE ° BRSERKBENESE (ARKE #E 10~
20mm/dayR2 R o INARES 3 HFTS 0 RAWEEERNZ LIEN S - HPKE > T2 > TRER
FIKBEZFHRBEERAR0.942 0.35% 0.06cm/day » o R fkifiamiit KEZBERER K
FeaE B K R AV R GE LR B — IR BB AR K » (EBTER -

AR EHE — 4 L 2 FIBMEABIMBMT S £57 » il T & E LR ERE S BB EREE
BARAGR > MR XE LR SR LR EHHAEENNPZEHT - tﬂ"a‘?‘ﬁﬁf*ﬁ FHH TS Bt L
EEME  MEMERZANEZHREEETY (r=0.78%) » ikEZaRERE  NPHHEPK
Wz Rk EgmER T S SR EAEES A B b BT 2 — BN L EAY T HBEE -
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Fll. £ LR BUK ALY - 2 BB (RB634: n=33)
Table 11. Simple correlation coefficients between soil characteristics
and plant weight or rice yields (n=33, 1974)

: | \[ Per- [ Exchangeable available | Free [Redu.
Variables - PH |O.M ‘ CEC | mea- LdCO ¢
3 [ bility '

K\ca}Mg K | P | Fe |Mn

-0. 006' -0. 24 —0.10 0.35 -0.03] -0.25/-0.16
|

initiation stage,  |-0.24 |-0.08 |-0.20 os9**~ -0.07
2nd crop. i !

|
Plant wt. at Panicle| . ’
Rice yield, 2nd crop, -0.44%%# -0.19 %—0.45*‘ 049**} -0. 27‘ 007 -0. 35I —0.47%% 013 0.27] -0.35/-0.03
| | | ;
*, ** Significant at P=0.05 and P=0.01, respectively.
h#Ell. FTIE’éﬁ—ﬂﬁf’?ﬂﬁ*%lﬁﬁﬂZ%%%ﬂﬂuﬁﬂ% HEZH - EBER - EAEBEEIEM
B o ERBLEESN TR » HAARF & ARMBEIIRIEERIB T EEE RN P KIEE » #K
BAERBRLIBOERE - HRERE - MEEEBURZCE CEMMEMBRE - WA ELHaBSR
S REMREE > KSR SR THES RS HEMERNTS » #okBER BIULS + B
EHEBEARTA s R2 » KREREAPH - CECREKE » BBBREBERNES  £4RS AL
THRR % » FHAKBERBEES KPR ERTER » ﬁ'ﬁﬁbkﬁ%ﬁ’hkBﬂfﬂﬁﬁﬁﬁi%ﬁ%@%ﬁﬁﬁéﬁf&fﬁ
'PHRECECHEZREZH -
R®12. ZRELEIEE ST RO i B e S R O AR R
(RBI64FS 2 #ifF » n=33)
Table 12. Stepwise regression equations (expressed in terms of 2 coeffi-
cients) for determining plant weight at panicle initiation stage
(n==33, 1974, 2nd crop)

Rice yield, st crop |-0.10 |-048%% -0.59%4 021 | —o.37i 022 -026 —0.45%{ 0.15-0.004 -0.38 -0.16
S | | .

Variable | Step 1 Step 2 Step 3 Step 4 \ Step 5 Step 6
PH ~ 030 0.29 0.20 O.181 - —
0. M. (%) | 0.32 033 0.20 ; — —
CEC (me/100g) | =023 —027 —0.2 — — —
CaCO; % \ 0.55 0.53 0.46 0.43? 0.44 0.31
Exch. K (me/100g) o —0.05 — - _ — _
Exch. Ca (me/100g) 0.9 - - I -
Exch. Mg (me/100g)  —on ~ — _ — —
available P (ppm) | 0.31 0.23 —§ _—; — —
available K (ppm) . -013 - oo : - — —
Free Fe % | — 04l - 040 — 034 — 033 . — 027 —_
Reducible Ma (ppm) 20,009 - —; ) R L
Permeability (cm/day) ‘ 0.81 0.77 0.79 079 0.74 075
correlation coefficient . 075 QI5%{ 071 o.7o*¥]' 0694  O64xe

The constant terms are omitted.
** Significant at P=0.01
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#12. SRk R EE&EHER T 2 R R GREEER R AR R B0 Fae
BTRAELERTHAEERERVEZAHEEE - KM KBEREHRI2E RN T2 8 6 » BAH
BAEREGEO. 75%* » (BRI EH A2 6 EATHERELHEM R > RIEUAREBER MRS EE
2 AR (HE0.64% > i LHMBERZEERERE (8 RED Bk » TRAHKBERVEZ
BHEW - CaCO;, AERUKBAERZPEEHMEMMEAERA > AEEMANRMTEANIZIE » &
ME—TRERFRRE o v

AR ERAE HEEE S BHEMSTRER AR L LU BRSEEYEZERYE (X
1) o ZRE—HFAI ERBR (EREMEMSRAND 1 T8E » 7 AP ERELAE RS
HE o

(6) HEERREHIATREEKBKEZPE B2 hESEAKENHMBERETHEL
RM(E=).49%)4t » FERPIKTER 2K BEHREH KR ERK ; MHMBEERHE (>0.5cm/
day) % ¥E7E 5~6 ton/ha 2 » (HHEMBEREE (<0.5 cm/day) AlHKER 3~6ton/ha
s REA - WATHERKTEBEAR L LEENES  mMRDEEESE (WK EEEERRR
5~ REAERAER) KWEBFERSFHERM -

BHER A TREMEAZKBEFTRERBAEERRPEMBROBY - FIEESD
RE & FEAE (HEREHERERFEORE RHERE (AXEEREREATE  ARES
BRCAEE) MEELEKE  BEHBLZHFERRAERSKEDE-BREE (R KEE
# o

() EREREAREZHE

FRABFHBEREKES FEERENTEERS S ENEREREIKEBHETZ EME -
RARBR PR R B RERES K BMEE RS  EATE HE K TR LR HRRT K E
WEL—HE o

%13, BATERSKREREmEPIK ZBRE (R63EH 2 P
Table 13. Variation of rice yield* in ill-drained paddies due to surface

drainage (2nd crop, 1974)

E - ! W 7k [ (ton/ha) # MW [ (ton/ha)
Number of localities | Submerged continuously Surface drained
| I

4 4.13+-0.34 4.71+0.21

*mean values with standard error of mean

Gi) wEZ @
ARBEER—PAFEERN » BRARBERMZ KELT - KR EEEER - KE#RER
AAEBHEKE » HAEFRIEEHE - BETHRZEFE (MFERATERERID MBIz
fem LB Ak E » RRINT ¢
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#14. BATRERBAKERRFZBE (RE63FEZHE

Table 14. Variation of rice yield* in ill-drained paddies due to
rotation (1974 , 2nd crop)

[.
B =2 ¥ ® | #® B & (ton/ha) { #% {F I’ (ton/ha)
i The plots where two rice The plots where vegetable
Number of observation | crops have been continued r have been cultivated rescently
| for years
6 ! 4.49--0.26 5.6 5+-0.09

*mean values with standard error of mean

HUESR > TRA—-ERAFHEZESR BT ERAEPEN > ARIRERERRZZTRM

50F,

y=4.€94 .84x
r=049%*

Grain yield (ton/ha)

a0f,

B M B

30F

A i i

9 05 10 15 2.0

H & 3% % Permeability (cm/day)
B2 EAKBEARBEFEZHME (RECIES2EHE

Fig. 2. Relationship between grain yield and field permeability
(1974, 2nd crop)

EH AWRFERME (CRFEE) RAEEEDY  EEHM - NEAEPEREURBTHE - FHE
BR AN ERIER EERYAMRR  ZFMALRERDHBEAEET » ZRFASELEE
SF o MRZLEES SRR » REEGIHEESET LEES > B~ o
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A STUDY ON SOIL CHARACTERISTICS-YIELD
RELATIONSHIPS AMONG SOME SOIL SERIES
OF THE SLATE ALLUVIAL SOILS IN

CENTRAL TAIWAN 1

by
S. Lian 2
Summary

A total of eight and thirty four localities respectively, in 1973 ‘and 1974 were set up
on some wide-spread soil series of slate alluvial origin in central Taiwan with different
drainage conditions, ages of deposition, and ranging from moderately coarse to fine in

texture profiles, The growth and yield of the rice plants in these Jocalities were
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compared under the standardized cultural practice and with ample application of N P K

fertilizers, and the soil characteristics associated with yield difference were studied.

1. The mean natural permeabilities measured before the practice of field drying of the
soil series of different drainage classes as classified by soil survey, i. e., well to mod-
erately well, imperfect and poor were 0.80, 0.35 and 0.06 cm/day, respectively showing
significant differences among each other. Thus the drainagz classes ‘determined by the
morphological characteristics of profiles quite reflect their respective drainage status.
However considerable variations of permaability were also observed among the soil
series of same drainage class but with different texture profiles, e. g., the coarse
textured Kuanhsutseu series has a significantly higher permeability compared with
the fine textured Lukang series although koth cf them Lkeleng to the imperfect clase.

2. The grain yields also differ among the soil series of different drainage classes accord-
ing to the following order, i. e., well to moderately well>imperfect>poor, particularly
in the second crop and the means were 5. 51, 5.00 and 4.53 ton/ha, respectively.
Considerable differences in yield, however, were also observed among the soil series of
the imperfect class but with different texture profiles, e. g., the yield of Kuanhsutseu
series was significantly higher than that of Lukang series which was in accordance
with the greater permeability of the former compared with that of the latter.

3. The studies of simple as well as multiple regressicns between yields and various soil
characteristics also revealed significant positive correlation between permeability and
rice yield in the second crop. There were no particular disorder cf any nutrient
elements observed in the low yielding rice plant except that potassium content was
sometimes lower slightly. Signifieant improvement in rice growth was observed by the
practice of surface drainage or rotation in such cases. Thus the drainage status of soil
can be considered most important governing rice yield in this area as far as the scope
of soils studied.

4. In general, the soils with poor drainage have higher values of pH, CEC and contents
of organic matter and CaCO; which might be due to the physiographies of the
localities. Moreover, the older alluvial soils also have higher organic matter content
and CEC than the rescent alluvials soil (e. g., Erhlin series compared with Erhshui
series) due to the time of weathering longer. However rice yields were not affected
by these extents of fertility difference due to the difference easily covered by the

intensive fertilization practice prevailed or by the drainage factor dominating.

1. Serial No. (Q)750
2. Senior Soil Scientist, Taiwan Agricultural Research Institute,
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