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AE ARG IIEZ ST X BBLT AR

o w2
— i =

VB TR S LB s — BEE TR R A — BB T 2 A REL S RS IR (LB R e
EEnEE S, —fEE (15) » TG TAc#aEE (Cation Exchange Capacity HES
CEC.) > HRBEMERSEBEH By 2 RIEZ SRS E > REHER 2 IEH > i
BRI BB » B A PTG B S0 WIGTE A R B T UL TE W AR IR 5 2
BERESHEZOIRRG ~ B HEE HEuEy S E TSR 2T A& <M>’mﬁmi%%$%
BEELAE > L REAE () M54 EARRFE SR 2 L S R R JE
EBHEZERE Y A BAEBHEEZIRE BEILERAN S » BUEREIEE S Bn+
P GRER D BEEN AW A HREZ RS o ILRATIE Z &

= BAZHE

HRAAKEHIERE# TR E 2 BT LESTER > ERRANLERERES
s M FIR A IEEEN o BRI KEELAERHERES > EHEHEEIETT 2R
BRAFE » TR EETFEBE 2 5KIE » #iit CEC. 2 fER (2,3,4,5,6,7,8,9,10, 11)
» FIRF — AR

- WERIHOMARBKBEHIIESZ CEC. BRHEFHER

Table 1. The statistic result of C.E.C. of paddy soils that have been
analysed since 1948 in Taiwan.

o

FD*

& T Ll b WX T K T & T
+ ‘9} £ A Central part | Southern part Northern part ' Eastern part | - Total
ool ) iy
x| o N s CEG B *‘CEaiwfﬁhP%%)%ﬁﬁ R
7:Hr27 ateria "Sa n. Average S.a.n. ‘ Average ! S a.n.| Average ;S.a.n.| Average | T.%g.n average
/ﬁELu” } ’ ! | ‘
2 |Sandstone, 23 6.2 15 8.9 ‘ 19 81 | — — | 57 15
_»_/J” & shaly :
‘ \
s ! _ _ ,
fEE Slaty 6 20.2 22 7.8 1 20.2 . 29 10.8
2 H
= |
< . ‘ !
L FoE H _ | - | _
+ | Schisty ‘ 5 7 9.3 7 9.5
e i “
Gl EL 003 | a7 | 2 | m 87 | 7 95 93 8.7
Total . 4 ‘ .
B L i | 1 |
. ‘ :
T 8 5 | ] | |
#FR.B.L. or 5 7.9 — — ' 13 | 107+ — — 18 9.9
Y.B.L. | ‘ ‘ | : |
! 2 i 1 ; | |
ey i 34 8.9 37 82 | 33 95 | 7 9.8 111 8.9
Sum total | 1 ; | ’
* §.a.n.——Sample analysed number. #% T.s.a.n——Total sample analysed number

#tk R.B.L. or Y.B.L.——Reddish brown latosols or Yellowish brown latosols

C.E.C.o2 UL LG » AEMA07 ok 2 SRBNR IR » SCRK 167
‘}‘_[’;![1 H u’k« FEEH LY Wie 2.2 g%%ﬁ‘t@}@f&t °
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B - F K L T A B AR » — R L — AL bR R AR > WIE 2R T A
§2i (CEC. m.e./100g) &RE%EMIE o P LEKBHAES B8 IDEHEHE » Hilke
BRAEE b IR E L2 CEC. s » M EEMEIRZ » BEHERH L
BT MEDH2EAS LLLE > 3t CEC. Z#FH(ER 89m.e./100 55 » Hom Ak aErh
B EBDEESEMEL  SBRREE o DitE E2 » Bkt i CEC. FifEi
[ > B AR R B B A » T eh BN B B A o LB AR S RIA BT A B K TR E LR HE T2
BB E BRI o

= -HREERBY

AT IR LA > BETRBERRZ ML KIFRE R R AR 365 RGN B
fete 2 A » RORBEIKE B F RS > 1T AT > BRE ©
(—) BHiesaE & Bk iE H t 2 BT Ao 1 B B 2 B 6R - DLRTE B R Bz e o
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M- REATRER

(=) FHERB R ITk
1.l s ¢
R Brown K (14) FEFELHA
Mehlich K (13) §5E £
(1) Pl Faemegs (CE.C)
(2) BHELERS (T.EB)
(3) B~ 84~ §5 B
(4) BEmNEESE
2. EEMLEE (14)
1A Sy Rk
2.PH. : g B o KE2H (1D
3.5 « Walkley-Black
4. % H  Kjeldahl:
(=) BAREZEAE

TR R e 1321
LoD BT oo 371

N 2R B R Bt 524
3 A % R R R R PR PR PR PR PR PP PRPPRRPRPE 2241
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A B E LA E L DED BRI A SRR > JLKIE AT 2 s R
FRPEACH » Wi L R RPE ZRIE N > 153 £ 7 sid

(1) WEH
(2)
(3)
(4) %

BEAEL -
B L o
FaEBEMmE+ -
LIEBEMEL -

DLRDSE BB R b 5 R T R » 1L S 4 4 (i A
R o LT AR LM E A TR BB A 2 i - % R 2 PR T At se

g

> 8 R AL RRRAT e v

BINT#

FTL RRIKTEH IR T 2 AR B A
Table 2. The Cation Exchange Capacity of the Soils of Paddy
Field in Taiwan (m.e.[100g.)
NG e E N I pe + “ % + s e
L Horizons Surface soils | Sub-surface soils Sub- smlsmi . Total
gq\ g # §4§»4 B ﬁ&ﬁ‘” wwﬁf%wﬂ 2 %X%T**fﬁ
oi arent ample ample ample Sample
groups “\ materials . Jnumber| Average | number ,f,\,vemg’e ‘nl‘mbﬂ' Average numger Average
BELHES o i } 5 T -
Sandstone 15 7.6 12 12 10 7.6 37 | 7.4
& shale ] ’ ‘
R | |
R gk 22 8.1 18 7.0 12 6.2 52 7.3
AllL}vial B T I
soils " Sehist 6 10.2 | 6 10.3 10 7.5 22 9.0
] i i
ol A
Andesite | 9 248 5 248 7 211 21 . 235
S — — e ’ = —— —— - —————
gﬁh% | | |
eddis i |
S 6 9.4 6 | 102 13 11.4 25 10.4
P TR \
latosols l
ae oot | Dilluvial I o I
Yellowish | deposite | | |
brown i 6 12.6 } 6 | 11.7 14 11.0 26 J; 11.3
latosols ‘ \ |
2 EI 1 o T
Total ‘ 64 10.7 j 53 9.7 66 10.2 183 ’ 10.4
H EXRmBHE AR (CEC) Z&u » Bhibbil 5z » HRFEKRBERRME » DRLEE

W%i*CEC R

_7

ZRAF IS

L e

L g

BRMEIRZ » I 9.0m.e.[100 55 > 2t gk

E@kiyﬂé RAMELFIGEHE » TH#
Mgt Z2EIEARUE LS R 4L
B o & 11.5m.e./100 Wi »
WK o 2804k 183> C.E.C. AT I5(EE 104me/100 T oo

B EFER (E—) MBAESHEBR (&=

HRWEE

(=) REARFEHE - HEBE 4 88T
Wﬁi%ﬁﬁﬁiﬁ%@ﬁW(ﬁﬂi/#E’Mﬂﬂﬂiﬁ

o

Lig B
HE&

s PRE g L EhE » TRZIL

(CEC) 2~

) HEg

4 13
h’—[

235m.e.[/100 75 > F4 -

R EHETE KR

ERARE » BELFHE)  EEE
WEhmE L MR EERE Ly CEC. Mt

WS E R 201 -

FREEE Y CEC. 35l » NI % 2 87F 1ff
CER SRR 2 R 1

HRERBEE gL > Bk
RERE » 29k Z AR 10.8m.e. /100 7 > ﬂ&%WL4,4HE%7&nHNO%°%@
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Table 3. The Cation Exchange Capacity of the Separate Horizon of the
Paddy Soil Profiles in Taiwan.

E3 OB & ® K & B | CEC. ®m__| o m M| K| &R FOK
Range of C.E.C. b
Number Name m.e./100g. - Number
Soil groups of Horizons of Horizons Min. Max. of Profiles ‘Ave. m.e./100g.
R : o 1208 ‘ e
| *E + | N
1 ‘ Surface 4.89 3714 11 16.75
i i
Surface 4.90 9.02 6.99
2 % © 11
BR < -+
Sub-surface 4.16 8.81 6.17
% +
< Surface 3.74 31.56 1 9.87
o o % b : 3
e * 3 Sub-orface | 281 3333 21 ‘ 0.85
; ; I, 4
Alluvial Soils Sub-soils ; 1.47 21.61 | i 8.63
% + |
Surface | 4.40 27.17 12.99
s - Jar E i
‘1 2nd Tayer = ‘ 5.07 24.64 : 12.06
4 s [ | 9
= I
3rd layer 6.27 24.46 11.89
| §
Lo U Jer
| 4th layer 5.20 25.79 11.39
* -+ o o
Surface .47 12.57 | 9.82
LA = figt . .
| 2nd layer 9.32 11.36 : 9.96
4 | . 9 \
‘ 3rd Tayer 8.47 12.45 | 10.58
Bk MEOEC | = I I :
N ) ‘ 4th layer 9.11 13.83 | 11.31
R - f D [ o SR :
Reddish | Surface | 9.89 21.01 13.80
Brown latosols s . i i
or yellowish Do d laver 10.20 20.57 14.06
Brown latosols ;
B = g
5 | 3rd layer 10.31 12.32 3 11.31
) P It
4th layer 10.48 12.04 | 11.17
gﬁ il l‘il}% i
Sth Tayer | 027 L0 12.89
S AR L AR IR 4 CEC. &2 Il » L% LI » 5%+
H2 oo B GHIE > MEIHEEEEREZFRK TR b ¥R bRz - JmEE#% 231y

B FIITRE R B AL o B 2 R > RIS

[~}

it —W S EgEwEs
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» (15)8 7

E.C) &%

EilL@*EE1I ’ |31
B o ﬁ%@ﬂlijﬁiﬁl&ﬂ@ CE.C. i

F0U RIS LI B B

g]]u ’ h’j

TACHRRE R

B BRE  BbRIREE Y MG s SRRI R
C.EC. B » HihRigR#% » & CEC.

FHTRE RAET 2 nFk i o

Table 4. The Soil Texture and C.E.C. Content of the Soils of Paddy
Field in Taiwan (m.e./100g.)
. #f B B AL F 1 7] it
7" H % # | Alluvial soils L Latosols Total )
N f oxt *ﬁ'sil%?l‘? b5 ?%'?SZKI%'( s ¥ %81\1%( ¥
m
ome of extre | Bample | verage | Semple | Average | P | Average
Hi + 24 103 33 11.0 57 145
Clay

I o 1 .
Mo, el * 31 11.0 2 115 33 11.0
13 " gl +

Shity clay 10 8.7 15 113 25 10.3
G ST I - B i

Silty c]gy loam 14 8.3 - 5 - 14 8.3

woH N o
. Sandy clLaIly loam S 6.8 - S 6.8
B + 19 6.3 1 91 2 6.5
1% = L + _

Sl]tv loam 14 6.0 - 14 6.0
> 7 5 + __

Sandy loam 12 5.9 - 12 5.9
H 1 5.5 — — 1 5.5
2 s
i Total M 130 10.2 51 111 181 104

\

B R F AR L B E R kL - CEC

15 o ¥ 24(R 2 FI9fEES 19.3m.e./100
WY HIEHEEL K » FHRETE6 —11m.e.[100 5[ 5

FfE%TE 1lm.e/10055724 » Bl g3

(2) HEHRERGEETRRER 2%

i%é’ﬁ%é

SR Fo2 EEE A £ CEC. B
Wi o HEER LRI 55m.e./100 %o FIEZEMENIE - B

ERNHBEB RS FERIE > CEC

B8 C.E. C. 2Btk »

FIRE H A2 B (16) ABRFERTIR 2 183(A LA 2 F Bt IR 2. o
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Table 5. The Organic Matter and C.E.C. Content of the Soils of
Paddy Field in Taiwan (m.e./100g.)

N ERES 5 ) =2
\ Horizons 1 2 ! 3 4 ° Total
- [ [T [9) [} | O | o o
Soil N\ Orgamc . .. - S o & g |IE o
groups \  matter?% \\7 %KS g i7:J<C %(f:’ld éi ié}:‘« ﬁf{ﬂq g 155 %QS g ié)% %{‘S é ﬁj% ﬁ(g,g ﬁjé
<1 — — 18 1 67! 2 | 20 s ’ 75| — | —| 43 69
i : |
Alluvial 1—3 35 8.5 19 : 10.3 7 13.0 4 1162 — —_ 63 10.0
soils !
>3 17 16.5 4 16.2 3 192 | — o= = — | 24 16.8
]
RLOEE 3 <1 — — | — — 5 11.3 5 11.9 1 10.3 11 11.5
Reddish
brown
latosls 1—3 6 9.4 6 10.2 1 11.3 1 114 | — — | 14 10.1
<1 — — 3 10.2 6 10.1 6 10.8 1‘ 2 142 | 17 10.8
%
Yellowichl 1—3 3 9.2 3 132 — — — — — — 6 \ 11.2
brown
laotosools ~3 3 153 ‘ . — | — — — —_— - — 3 15.3
! |

DGR EBT » [ 1

H R E R EE LA F
#£rhn42%% 45 » PH 6.6 2 AL > B.S. [154—67% > PH 6.1 » B.S. H5.1—8. 15 & & o
BB B T IR

=1
&> H12%%
HEBRME LT R REREZ L
1:C HlaEMRLZRIE &
1E65%/ch » hiE%Z B.S. BiERE > ATI%LEB%HE -

1:D WaRsMELZRIE

E82% 5 Frp BRI E > fn PHO.SER P2 LBEAE

EEREE KR LR 4R RESRERE - 1L CEC. &

s S22 BIRAR, » 3k
MRS > HERD AR FIIMEME LR EHRE 1 — 3 %ERE 1 %L TESIE » LaHEE
JURHA » (BASE N T o ’
(3) Ll PH {HEB TR 2 B

ABEE Y, PH (MBS RAEZ MG SRR @RE 1 : A 1 B B CHD »

L B ATFOREIRE I R 1 > PH [4.5%6.1 5 %$¢#,Eﬁw
3T% » %8 K20%HB0% I o

» #gRKIE 1C fi D> Ll%zrﬁ%r‘][%‘é]% °
Z it HEFLAMES L 82% ; 2#4ME% » BS. &

HB.S. #EER » A56%=E

AR R LRSS B FIE R E  RIVEER A EEE RN
(ffif B.S.) D BHCRMEBIZ » #ELUES » i PH 5.2 2 =144 > 1 B.S. #

DREEE f AN BE 7T LU — iR R 2 B L PH {f 6.5 5 B.S.

65% BB » rAEAE M - BOTHE o 9% PH %2%25.35 BS. 4% > 4% PH &g 7.6 B.S

84%7F§"? °
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Fig. 1. A&B Soil reaction & base saturation of different paddy field soils
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[fl. C Ul D R -AE 5 g
Fig. 1. C & D Soil reaction & base saturation of different paddy feild soils
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Table 6. The C.E.C. Content of Soils Collected in Different Per1od (m.e.[100g.)

o N _1%? M 3% . Allwvial Soils | WL Fr B | % Fr B
~ 0i N v o | 2z ish | Y ish
N TG | BRZEE [ g | w [ w g | fpddish | Nellowis
’ 2 & Shale ate Ch’St Andesite Latosols Latosols
\ oMl o | To R o o [ o | [ T
R N R T Fﬁagf EE R TR TS
B Horirons  LREEl, 5 REE G IEEE £ kEE L AEE S EEE S
Period . NEGE B2 BAE AL MG 2 HZ BAE M B R ML #52 i%,
= - \ ‘ | } } ‘
B Sutface soils ¢ | 7.4‘ 15 | 79 | — -‘ 11198 3| 92/ 3 | 139
i I ; J ! ‘
e Sub-surface| 7 | 72 12 | 70 @ — =1 | 209, 3 | 106 3 | 134
% soils | ‘ | | J\ !
3¢ + J I
ﬁﬁ% &mmmj 5111:6! 15 g | 11195 3 [ 1.7, 3 | 100
of 1st crop g L ‘ N \
Total " | 21 ' 23| 33 | 76 | — —| 3 {201 9 |105]| 9 | 124
otal |
[— S — — “ —— J — ——— ——— " e l _—
Ll o2 7 83| 6|02 8|4 3 as| 3 | 108
- Surface soile i 5 [ |
Wooomox £ | | |
s Sub surface, 5 | 21 | 6 | 70| 6 102, 4 {221] 3 | 99| 3 | 101
#% i soils i : | i | (
LR A2 1 ! | | ‘ } {
hﬁﬁfft Sub-soils | 3 84, 8 |88 6 14| 4 | 195 3 | 1&9‘ 3 | 105
ves i PR, ' S S S [ S S B
of 2nd crop | 1_} J \ | ’ [ ‘ ! {
AN 14 727 18 72| 18 | 65| 16 231 9 | 101 9 | 104
| Total | / | | | : |

]

L ERANBREEZ » REFREI, > MDA RVE 2 % Mk - U 5 — R B T B

FACN=N
He =

#Frthz
» BERTZEMUHRK » &

ARRFERRENT > AIEZ % ERERESERERBHRS (1) » Rty — . =
{filE > BB R RS ©
IEFER » #8538 3,500 )1/ NEER

bl 5y

=k B
e E T 0

RITER

=

ANTN

1= .
BB

s SRR

BhERFARG 2R » CEC. s KRTF2— o
(B) AAEKEHLEZBRETERIER (CEC) MILERZBF

(C.EC) Z7FIOEIHn Wt B RS > B —IF R 130 2 W2 b I B T AR R f —
JArEt ¥ IRIMP B RIEZER » PUEH o (MATZEI S H 2 B0 » BRZILAE I L8201 »

B % » LD BIREZ P ERRE > T BE - 522

ZRTFES

Wit g

LT E R TAE o (RIRE IR 2,500 T REES
R SRR A 2,000 T E B AE AL » #8423,000
IR A E R RS » BRI RS S E B2 B 2 mEL o

B
=<K

mean
10.2
10.1

10.6

10.3

zL AEKEHLBEZ CEC. £EHEER
Table 7. The C.E.C. Content and Rice Yield of Paddy Soils in Taiwan (m.e./100g.)
et x '”N_m?_gyggggad 1 B Low Vield
B A K + 5} 5 F
- I{f)?zoniﬁ o S?mple ‘number mean l :mple number l
'"K‘
Surface soils 34 Jl 11.9 1 30
[} = | ;
Sub-surface soils 27 9.5 ‘ 26
JEE
Sub-soils 2l [ 9.9 21
0 it 82 ! 10.4 l 77

Total




80

FNINEAFE £ CE.C. 5 Hold i 7 1 T A8 A8 P 130 2 AR BRI B 7R 00 ffE - 387 BERCDRE
2R BERBELEY CEC. BIMEHY 1.7m.e./100 7 » (Hpkins sl Lol B2 o
bedg > B RERD 0 KRB &2 A BT LA R S B 6R 5 HLA % R R LRI o

(%) REKEH L2 BT AcieR (CEC) S k2 Btk o
KA I B T AR A R SURE M 2 B 6R > BTATZE R R AR » BIERATIET#R
2 HEERSRESR » 3K G R 2R LT Z R EAN -
22\ ARG KRS R B T2 e B SR M IR M 2 R £

Table 8. The Relationship between the C.E.C. of the Paddy Soils and
Their Locality (m.e.[100g.)

= W W | dt NG E EES w
T Locality Northern part Central part Southern part Eastern part
e ! o
Lo\ arut WAE| T m B F m BAK (T B | Bl T B
Soil materials Sample Sample Sample Sample
groups number| Average | number| Average | number| Average | number| Average
| WARES
| Sandstone — — 3 6.9 12 7.7 — —
| & shale
o mow
i | Slate © 10 7.4 5 | 9.1 7 8.3 | — —
R _
& | Schist - - - - - & 6 10.2
|
LRl _ _ _ _ _
Allu.vml " “Andesite 9 24.8 — |
soils | i .
b | |
| Total 19 15.7 | 8 8.3 19 79 6 ] 10.2
o N l \ \ T
g | Diluvial 12! 108 — — — — | = —
AR deposite | ] |
Latosols | /b it | g | 1ag 8 8.3 o | 19 6 102
“ Total I . y \‘ ' .

B EEEELDMES > 32 CEC. i » S+ —MEREAZFHES 13.8m.e./100g » 3{
FRZ > AR Z S 10.2m.e./100% » hEERZ » DEHEARE o £ iE SEERZFRE
MEZ HEERA » RILESENEEAE BRSNS AEERS  RiEEXRZ  WERE
BEIAL » TIE Y a RS VRGRY LB R EBER AR & RRh IR EATERS » RUGE
2o ‘

(B) BT I pR R 2 T o

(1) AP C.EC. #HREKXZHEE
WEME » CEC. WAMEMMERm IS LRARESR  WEHh LHEnE
K2 AR s CEC. Z3#RE L » BA (Vermiculite) K » 150m.e./10058 » HARF5HF
A (Montmorillonite) 100m.e./100% » kA (Illite) FKRZ » £ 30m.e./100% » FiEA
(Kaolinite) f{& » 8m.e./100% » % EIEHIES 200m.e./1003 o 43822 3% 75 A B H A5 7
» ¥ CEC. 2 —Musfher » (L1 %2 kK% 05m.e. /10052 CEC.» 1 %2 HHRE
A4 2m.e./1005% C.EC. (15) » (RIRILFIGEM M LT » ENAEA - DI LHRDZ
fEgEm CEC. 240 » E—IRITRE R BER » R R BT REEZHRENER
HERTER o AW 2 LA > M2 EER  HARKTS K TRD » RRERZ
s DR 2 350 o BRUMBE C.E.C. HR¥GKIR f HE & B EAER Z B 6% - 1B AHat R
BTFHER xoy BNEME » BRIV HEEE » TRHEFZLR (Z=axtby+c) NZ
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a, b e fitis WEZ o ISR LA RE AT TREANUER CEC. {52 Rl -
ANk 1 Z=ax+bytc

7Z (CEC. &8 X (HR&s)
Y (BRE®E) C (%80

TERAWEM S 2 o MERER » BaEiEIEZmERE s FBEEHL CEC. &
FACA B RFE R TR 2, b 22 ¢ fE%mMER -

%9, FERAIREREE CEC. AR 2 abe f

Table 9. Calculated value conduced by the recommendation formular

e [ !
+ Soil groups & 1 a b c ‘ T l * F?Zj ghE | § N stk
z . i )
‘= | ! | 1
— " J |
R it o1 | oo | 20 | om 340 } Mo 213 | m
| | ‘ E
| | |
PR E S TR L | | | a
Sandstone & shale 0.123 | —0.079 3.75 0.61 9.98 y 1.64 37
529
alluvial soils | } |5
i | |
SOUNTEIS 7 e H | ! i
=R IR L e 1 . 359
Schist alluvial soils 005 | 0054 . 746 019 . NS ] 3.05 20
| |
! |
Py o FE Y i ! | )
ZE D L oo oo | 2213 013 | NS | 399 7o | 21
|
|
ook oo 0sss 6.52 02 | Ns. | 24 51
i \

F*: Coefficience of correlation. {HEH{REL
s*¥*:  Standard error. EEHER

S.N#:  Samples number. FEAEL

BAREN EE » DPHEETE LR ERERRES A > DERIEIR ARER
CEC. M2 ; Wi mRER G EE AL LR T ITEE - MR GET » Bkl
SR WE BB L SHl bR & AT SRR A B F O BRE > AR~
ZWTE o WO S RS TR MR L o IR LR e B L L W E SR
MBS R » EE /AT ARIMT

(A HREBEME
CEC.=0114 < ¥k & B % +097 < FE &% +2.33
(B) WaBEABEMEL
C.EC.=0123x k& 8%+ (—0.079) <X HEE SR % +3.75
(2) #eE N AR ik

ERfRaREAREGREZE BUMET CEC 28R » JOhELERA 2 Mgk
WRZ ME R S IR E A > BERRGE 2008 » S BILIRES XEHE > HBRER G2
C.EC. ffi » fnF+ o
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Kb HERE LS A R )
Table 10. Some examples of C.E.C. conducted from the formular by
recommendation or by current method.

O £ [k W Wk | hmEe] B B Lo 0 ETE E
Sempl| suvgrones| 91| clay matir g, | A* | B AB [ o | coB
1 C.L. 34.74 2.32 ' 8.84 | 5.70 + 3.24 22.01 +16.31
5 ' L. 25.70 061 | 686 | 690 | —004 | 1407 | + 717
23 ;g/'\ C. 45.04 3.07 | 9.09 9.90 - 0.81 28.84 --18.94
26 | ? S.L. 19.70 1.31 6.07 49 | + 117 ¢ 1247 + 757
30 ! i% ] S.L. 11.64 0.81 5.12 4.00 + 1.12 744 + 3.44
47 4 C.L. 33.04 1.68 7.68 .67 -+ 0.01 10.88 +12.21
50 C.L. 35.04 1.33 178 5.90 + 1.85 20.18 +14.28
Sand-stone
52 | & shale L. 19.04 1.06 6.00 5.63 + 064 | 1164 + 6.28
jalluvial soils
53 | 23.04 0.77 6.52 5.14 + 1.38 13.06 + 792
59 [ C.L. 32.64 2.38 778 7.64 4+ 0.11 21.08 +13.44
| |
10 C.L. 30.74 2.38 8.24 10.09 — 185 | 20.13 +10.04
35 | L. 19.82 1.60 6.14 4.20 + 1.94 13.11 + 891
40 )}(,ij Si. C. } 42.82 2.08 9.34 9.00 4+ 0.34 28.57 +16.57
42 g?%f S.CIL. \ 37.82 1.73 8.32 6.18 + 2.14 22.37 +16.19
63 /lrl'l ClL. 39.40 181 8.58 916 | —0.58 L 2232 +13.16
66 “,ll CL. 32.70 1.94 7.94 8.36 - 0.42 20.23 +11.87
90 C.L. 33.40 2.74 8.79 6.30 + 249 | 22.18 +4-15.88
96 a]lusil:ltesoils Si.C. 41.40 2.69 9.66 9.02 ‘ + 0.62 25.08 +16.06
102 Si.C.L. 38.40 1.70 8.36 7.90 + 0.46 22.60 +14.70
108 | Si.C. 40.40 l 1.93 8.97 4.69 + 4.28 24.06 +19,37

* ARHEEARFTE B2 45 (results from calculating by recommendation formula)
* B HTHEER (Fesult from chemical analysis)

B COR A E EEER (result from calculating by current estimated methods)

AL 200 » BRI E FUA B 1 R BT % 10 R > DR #ikS R CEC
SR 4fE SRR R BRGSO s 5 3R T -
(1) —EZ» EREBERME Z S RERR ST EEETRS > EFsRE +os f A
ERYA 57 £2me. [T o
(2) HEE ARG R » SRS SARL K > 70 10mee. BL RBI5m 52 = L BEEA o
WEZ > MEERH Y CEC. SREER/) » BB 2 ERBET; hREEEE
FERZ BUBBIK » BLALER 0T 2 s B S o
AERBHIME FRESESRE » MR UMkEE (lite) BE%EEG (Kaolinite)
8% (9) > Al CEC. SHiEELRE » MATR L EEHT » BSEBE o
LETERGHERZRETER » A G RERRAT 4 TSR ER ST » BEER LR AT g
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T2 BRI AP RFUE BRI L TR AR T SRIEREAR R ST O8I B
fRALFIZAN (A B (B) HEIMER » MIRESIREE > RAFEBRRAZERLEY » mk+

Et— BRI E ARSI Rz i
Table 11. Other analysis example of C.E.C. conducted from the formular
by recommendation or by current method

OB B m ot M|+ B ok AmEw] B B g 2 BT B mppg
rsliﬁll))leer ‘Sub~groupsi tigiels Clay %‘ggﬁi?lgﬁg A i Bk ‘ A—B 1 CoHE* 1‘ C—B ‘bals)eeiiti
A 1-006—1 3 sL | s ‘ 115 | 410 | 394 ‘ +016 | 517 | + 1.23‘i (3)
A13—004—1 2: B s L. s } 218 4456 | 980 ~534 868 | — 1.12}' (5)
Alooe—1 o F CCoL.o| 1700 | 131 | 584 | 540 4014, 1120 | + 580 (5
AL3—012—Lalluvial soilsl €. L 200 f L8| 850 630 | —0.60{ 12.83 ‘ + 6.3311 4)
A 5-006—1 [ SCL. 1555 | 157 | 554 | 506 ’ +048 | 1092 | + 588| (3)
A 5--005—1 S, L. 897 | 173 | 435 | 810 | —375 665 | — 183 (3)
A 50101 ) C.L. 1531 | 167 | 550 | 557 | —007 1100 | + 543 (3)
A 5-011—1 Tﬁ C.L.| 3252 | 139 | 764 | 251 = 4513 1504 | +1253| (3)
A0—006—1 C.L., 1710 , 141 | 574 | 600 | —026 | 1137 | + 537 (8)
A28—011—1 «Lq'x S.L.| 1460 | 183 | 410 | 500 | +090 1096 | + 59! (8)
Asi—ool_1 o S. L. 1400 083 | 474 | 890 —418| 889 | — 001 (2)
A33—001—2 S L., 2170 | 063 | 592 780 & +188| 1211 | + 431 (7)
Sandstone |
A33—001—3 & shale | S. L. | 2240 | 0856 | 830 = 690 | +1.40 1232 | 4+ 542 (D)
alluvial soils ! i
A35—001—3 S, L. 1170 | 023 | 500 | 560 | —060 611 | + 051 (D)
A35—002—1 S.L.| 500 082 | 395 | W0 | -375 276 | — 494 (D
A36—002—3 C.L. 2000 | 037 | 60 \ 550 | +051| 1059 | + 500| (7)
[ |

ik ki [ ]

B3 SRR R 2 LIS SR B AR L6 > SIS U 5 kB B g » CE.CL i
fHE £1m.e./100 B FH A » SUEARIHE +1me /100 55 F AR 5m.e./100 s k-
EAUBREA » AR SR Pk 2 A S B BT T o

o A
78 > iG Ay

FEEE MY CEC. ST E » H1 2me. /1005 T » #FISHEGES 10m.e./1008
foidi o EE S 147m.e. /1005 » SRR BEE > BT 2 ARMEEEN » BEBE
LSRR ERY BTSN RY » R TR RIS » SRRkl » BB
W > K o B2 R LIRS A TERAR 2 B 6 » AT b b b B R
K o KRPRGHESTHT % bl 2 b b BT & b — I T AR,

(A) CEC.=0114xHi15&5%.97 X HHEE % +2.33 Gl aEiREA)
(B) CEC.=0I23xHil&m%+ (—0.079) < HHBE A% +3.75 (EEEEHE)

B LR CEC. &k » DL AR E 1 CEC. 2 » Mg & R -
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t-Em B

APPSR IR B IR A B R S TR R R R N — Rt R B ER

BHAE > SR MRS - IRETIEEA > ST IS TR 2 547 » B35 2 H A A CEC.
BRI ~ 65 35 SRS MECAERERAWE S o i1 PH ABERERES » HW2HAL
183 fA » ELFROA(E-IEAIE - FE 2 BayE = ¢

(=) FEmAHREEEE 2 CEC. BILES 2RI -

(=) it C.E.C. 0f i 13 3D -5 B A 2 B 6R » S T 04 3 A 48 18 P 0 I DB e 2 R o

AR R RS 2 G H T B Wk T ¢

LABRELE  RBBHELE > D BRI o 4B B TR R R
(CEC) REzo URURENEE2 CEC. i EHERY » MREYRS » s
EMELERZ WA B R s B B s s o

2.EHLERIHAR Y CEC. §BRE=c ~E2  MBEHUE RS » BE+RE K
UK B EECEFERAERER o

S.faH 2 EWE CEC. SR AFEMN  4IME 2 @5  LERMEYE CEC. 48K
B RZAIRIE o

4. EHLEARERCECEERET IR BRI - (575 T H » BlEBERSCE.C.
BERE  RZAKRIE -

S.fEHLIE PH {HIEEM M > RE1: A i By C ¥ D> REEAR » PH {f Bl
BRFIEE 2 FERR 2R 22 » AT e b fE W 0B B et » B A R 8 » PH Hilfh
TEEZ T E39e7e 5 thiE LA M 118 PH B IEE 2 FHRE BIRE o

6. faH LEEREMTRE » CEC. GlREAN o —f3E2 » —HifEi% 241 C.EC. i iifF
BB ML » M H 2 ERE R -

7.EH L CEC. DEERZHMEL - fikh 2 H L FHiiE » sEkEms CEC. 4
B o ORI EHE > AR B K » RS MEER 2 HE o

8. AHMEH g CEC. GRIBIEEZIG » RFEA o —E2 » LHmE L% CEC. &
IR HERZ o PEERY  DEESEE -

O MBAHE R BREH LR SER » IR ES 8l CEC. 2B @ [ERFT
FHZmdHEE  tE CEC 2iMEEAR A EEERF L THAEE = :

A. CEC.=01MUx¥+Em%+0.97 X FEEEE%+2.33 Gl EgmEL)
B. CEC.=0123x¥it&a%+ (—0.079) X HFHBE&E % +3.T5(EHEE ML)

10. B AT G 2 i R IR 2 M TR 0 MRIE A2 CEC. SWHERERE 2 54

R 2 I RIE L MOl A S o R+ — o

N~ B
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6. BURR - ReEgE (1962) BN 2+ SR A BSER BT Y A — 5k
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STUDY ON THE CATION EXCHANGE PROPERTIES
OF THE PADDY SOILS IN TAIWAN

Ching-yuan Lai

SUMMARY

This study starts with the general review on some evidences being found from the
soil survey data and recent studies on cation exchange capacity of the paddy soils in
Taiwan. The data in table 1. is based on the study on 64 of soil profiles and 183 of soil
samples which were classified according to great soil groups, sub-groups and time of
sampling. The properties of cation exchange include C.E.C., exchange K, Na, Ca, Mg and
H, other physico-chemical properties such as mechanical analysis, PH value, organic matter
and total nitrogen are also taken into consideration. There are two main purposes of this
study : 1. To discuss the relationship between C.E.C. of the paddy soils of Taiwan and the
yield of rice. 2. To explain the C.E.C. in relation with other properties of the paddy soils
and to understand its fertility status. The results are shown on the tables in the ap-
pendixes. They may be summarized as follows :

1. The paddy field of Taiwan is largely belonging to alluvial soils and a small part
is belonging to reddish brown latosols or yellowish brown latosols. The C.E.C. of those
soils are shown on table 2. The C.E.C. ’s of different soils come in descending order as
following : andesite alluvial soils, yellowish brown latosols, reddish brown latosols, schist
alluvial soils, slate alluvial soils and the sandstone and shale alluvial soils.

2. The C.E.C. of the separate layers of the soil profile of the paddy field is shown
on the table 3. In general, the surface soils of the alluvial soils have higher C.E.C.
However this is not true for the reddish brown latosols and yellowish brown latosols.

3. The relation of C.E.C. to the texture of the paddy soils is shown on table 4. It

reveals a rough relation between the texture and the C.E.C, i.e. higher C.E.C. is related ot
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fine texture.

4. The C.E.C. and organic matter content of the paddy soils is shown on table 5.
There is a proportional relationship between them. In other word, the C.E.C. increases
with organic matter content.

5. The correlation between the percentage base saturation of the paddy soils and their
pH is shown on Figure 1: A& B, C & D. It shows different trends as in different soil
groups, the percentage base saturation of the reddish brown latosols and the yellowish
brown latosols have smaller variation, in the alluvial soils the variation is usually greate‘r.

6. The C.E.C. ’s for the different times of sampling are shown on table 6. Generally
speaking, the C.E.C. measured after the first corp is lower than after the 2nd crop, but
the difference is very limit.

7, The C.E.C. with the yeild of rice is statistically analyzed as table 7. It reveals that
C.E.C. tends to increase yeild of paddy soils but the difference is not apparent, so it hardly
explains their correlation between them.

8. The C.E.C. ’s for the different localities are shown on table 8. In general,it shows
that the soils of the northern part have high content of C.E.C. the eastern part the
second, the central part the third, and the southern part the lowest one.

9. Two experimental formulars are recommended based on the analysis resuits of
this study they are :

(A) CEE.C.=0.114xClay% +0.97 X organic matter% --2.33 (for slate alluvial soils)
(B) CE.C.=0.123xClay% + (—0.079) xorganic matter% +3.75
(for sandstone and shale alluvial soils)

10. The recommendation method is better than the current method by comparison

of the two system whatever use of the results of this study or the published data. The

result is shown on table 10 and 11.
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THE EFFECT OF WEEDS ON RICE IN PADDY FIELD
III. TIME OF WEED ERADICATION!
W. L. Chang and C. P. Mao?

INTRODUCTION

In the previous experiments, the effects of weed species and population density
(Chang, 1970a) and stage of weed emergence (Chang, 1970b) have been investigated.

Recently, the shortage of farm labors in Taiwan has made hand weeding in paddy field
increasingly difficult to proceed on schedule which may substantially affect the
growth of rice plant. However, the dsgree of damage from this prolonged competition of
weeds with rice in paddy field is not presently clear. The answer to this problem may
provide useful information for the planning of an effective and economical weed control
program. This paper reports the results of the third experiment undertaken to evaluate

the effect of time of weed eradication on rice in paddy field.
MATERIALS AND METHODS

The experiment was conducted on the clay pots in the screen house of the Chiayi
Agricultural Experiment Station in the first and second crops of 1970. Two levels of
fertility, three weed species, and five different times of weed eradication were arranged
in a randomized complete block design experiment with three replications, The plots
were represented by individual clay pots with surface area of 314 cm® Low and high
levels of fertility were represented by the application of 80, 40, 40 and 160, 80, 80 kg per
ha of N, P,0; and XK,O, respectively. Three weed species, Echinochloa crusgalli,
Monochoria waginalis, and Cyperus difformis, were employed to represent grassy,
broadleaf, and sedge weeds, respectively. Weeds were eradicated at 15, 30, 45, and 60
days after the transplanting of rice in the first crop and at 10, 20, 30 and 40 days aflter
transplanting of rice in the second crop respectively. A standard weed free treatment was
also included for comparison.

One seedling of the rice variety, Chianung 242 was transplanted in each clay pot.
Weeds were planted around rice seedling right after transplanting at the rate of three
weeds per pot or about 100 weeds per m® The first crop was transplanted on February
25, 1970 and harvested on July 5, 1970. The second crop was transplanted on July 28,
1970 and harvested November 11, 1970. Data.for grain yield and components of yield
were recorded for the evaluation of weed damage to rice which was ‘expressed in the

percentage of weed-free check treatment.

1. Serial no. (Q) 535
2. Agronomist and Research Assistant respectively, Chiayi Agricultural Experiment Station,

TARI, Chiayi, Taiwan, China.
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RESULTS AND DISCUSSION

The Effect of Time of Weed Eradication on Grain Yield of Rice

The grain yield of rice as affected by the time of weed eradication is given in Table
1. The average yield reduction of rice recorded for the first, second, third, and fourth
eradications of weeds was 0, 16.7, 29.4, and 51.6%, raspzciivaly, showing that the dezres
of weed damage increased with the delay in the time of wead eradication. Differencs in
rice yield among times of weed eradication was significant at 1% level (Table 2) . The
average percentages of yield reduction for the first, szcond, and third eradications were
greater in high rate of fertilization treatment while that for the fourth eradication
appeared slightly larger in low rate fertilization indicating that heavy fertilization favors
weeds in their competition with rice during the early growing stage of rice. Thus, early

weeding appears more important in paddy field with high rate of fertilization.

Table 1. Yield performance of rice in percent of weed-free treatment, 1970.

Echinochloa ‘ Monochoria ’ Cyperus

Crop ‘ Tigéi of crusgalli j vaginalis | difformis ‘ Average
Season ‘é;‘:ﬂ)‘n HF* | LF* | Mean HF | LF* [Mean | J HF | LF \Mean HF LF |Mean
_(DAT)* (%) (%) (”o) ‘ %) | (%] (%) 1 (%) ‘ (%) ( (’)) ‘ (%) (%) (%)
i T r T \ 0 T T I
| 15 109. 9 118. 4 112, 7 96.4} 110.3} 103.4; 112. 1‘ 108. 8 110. 5\ 106.2] 111.5' 108.9
| |
; 30 | 103. 2 83. 1 93.2‘ 89.6; 971 93.4 109.5\ 110.3] 109.9\ 100.8| 96.8 98.8
‘irst ; | |
i 45 84.2‘ 69.9\ 77.1[ 85.1] 92.7 88.9 102.3\ 92.7! 97.5{ 90.5 85.1f 878
| 60 1 50.0| 41.91 46.0‘; 75.2 76.5; 75.9 63.51 59.6 61.6; 62.9] 59.3] 61.1
| i 1
— —— B A SO AU A A B e e
r : |
‘ 10 87.9 90.4 89.2‘ 91.2 92.7!I 92.0 89.3 99. 3‘ 94. 3‘ 89.5 94.1! 91.8
1 3 |
| 20 5720 625 599 628 69.91 65.4) 74.4 79.4! 76.9 64.8f 70.60 677
Second | i | ‘ 1 ‘ | !
| 30 456 52.2. 489 39.5 588 492 647 588 618 49.9“ 56.6/ 53.3
| ‘ | | ! :‘ i 1
40 .29.3 287 20.0 381 397 38.9 386 39.7i 39.2' 35.3: 36.00 35.7
] | S R | | S
' [ | i i | |
)‘ 15(10) | 98.9‘l 102.9, 100.9° 93.3] 101.5 97.7} 100.8|\ 104.1 102.5\‘ 979 102.81’ 100.4
i ‘ i | ! | 1 ‘
! 30(20) ; 80.2! 72.8% 76,50 76.2 835 79.9‘\ 92.00 94.9 935 82.3| 83.7 833
Average | | | \ | i I ; | !
‘ 45(30) ‘ 64.9 i 61.1} 63.0% 62.3 758 69.1; 83.5, 75.8 79.7] 70.2, 70.9  70.6
{ 60(40) E 39.7 35.3 37.5i 56.7! 58.1 57.4i 51.1 49.7i 50.4) 49.1| 477, 484

R A !

*DAT =Days after transplanting. @ HF=High rate of fertilization, LF=Low rate of fertilization.

\ | \

Table 1 also shows that weeds eradicated at 15 days after transplanting did not cause
any damage to rice but those removed at 30, 45 and 60 days after transplanting resulted
in the reduction of yield by 1.2, 12.2, and 38.9%, respectively in the {irst crop. However,
weeds eradicated at 10, 20, 30, and 40 days after transplanting in the second crop reduced
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grain yield of rice by 8.2, 32.3, 46.7, and 64.3%, respectively. The crop season Xtime of
weeds eradication was highly significant (Table 2) , indicating that damage of weeds
eradicated at different stages of rice growth varied with crop seasons. In the first crop,
weed growth was generally slow during the early growing stage of rice because of low
temperature and competition of weads rice is usually less severe. As a result, grain yield
of rice was barely affected even though wezeds were eradicated as late as 30 days after
transplanting. In the second crop, howaver, weeds are likely to compate more effectivaly
with rice during the early growing stage of rice since high temperature is available for
the rapid growth of wesds. Consequently, wead damage bzcame evident when eradication

was made as early as 10 days after transplanting.

Table 2. Combined analysis of variance for grain yield of the first

and second rice crops in 1970.

S | | \ LSD.
ource of variation l DF. | S.S. M.S. F. —_——
| , 5% | 1%
Treatment 1 39 5,632.81 } 95.47 19.09%% 1.21 1.32
Crop seasons (CS) : (1) 803.49 | 803.49 160.70%* 3.92 6.84
Fertility levels (FL) E 1) 1,907.11 :\ 1,907.11 381.42%* 3.92 6.84
Weed species (WS) 1 (2) 105.77 52.89 10.58%%* 3.07 4.78
Time of weed eradication (TWE) ‘ (4) 2,112.97 528.24 105.65%# 244 | 3.47
CSXFL Y 12152 | 12152 | 2430% | 392 | 6.84
CSXWS (2) 0.03 E 0.02 0 3.07 4.78
CSxTWE ‘ 4 223.10 55.78 11.16%#* 2.24 3.47
FLXWS | 2) 32.84 16.42 3.28% 3.07 4.78
FLXTWE i @) 84.93 21.23 4.25%% 2.24 2.47
WSXTWE ‘ (8) 112.80 { 14.10 2.82%% 2.01 2.66
CSXFL XWS : 2) 11.16 ( 5.58 1.12 3.07 4.78
CSXFLXTWE i (4) 34.93 8.73 1.78 2.24 ‘ 347
CSXWSXTWE | (€©)) 40.47 5.06 1.01 2.01 (‘ 2.66
FLXWSXTWE | (8) 23.27 291 | 0.58 2.01 2.66
CSXFLXWSX TWE NC)) 18.42 2.30 0.46 201 | 266
Error ; 116 579.76 5.00
|

* Significant at 5% level. ** Significant at 1% level.

In Taiwan, farmers usually practice hand weeding 3 to 4 times in the first crop and
2 to 3 times in the second one during the whole growing period of rice. The first weeding
usually begins at about 15 days after ‘transplanting in the first crop and 10 days in the
second one, then it is carried out once in every 10 and 7 days in the first and second
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crops of rice, respectively. It was Observed in this experiment that weeds eradicated
before 30 days after transplanting affected rice yield very slightly in the first crop where
as eradication made at 10 days after transplanting in the second crop resulted in a
substantial reduction of rice yield. It was also indicated in the previous experiment that
weeds emerged at 60 days after transplanting was still harmful to rice in the first crop,
but rice yield was not affected by weeds emerged at 30 days after transplanting in the
second crop (Chang, 1970b) . It appears that more effective control of weeds may be
obtained for transplanted rice in Taiwan if the first hand weeding is delayed about 10
days in the first crop and advanced about 3 days in the second crop.

The damage of weeds eradicated at different times varied with weed species as reflected
by a highly significant weed speciesX time of weed eradication interaction (Table 2) .
FEchinochloa crusgalli is an “efficient plant” (Black et al.,1969) which competes effectively
with rice throughout the whole growing period. Thus, it is not surprising that rice
suffered the heaviest damage from this weed no matter when eradication was made.
Fortunately, the infestation of barnyard grass in most paddy fields of Taiwan is generally
not severe (Chang, 1971) . Monochoria vaginalis caused more reduction of yield during
the early growing stage of rice simply because this weed rever grows tall and competes
highly with rice only when rice plant is still small. Cyperus difformis, a sedge weed
capable of growing as tall as rice plants, affected rice lightly when early eradications
were made but heavily affected rice if eradications were delayed. The results clearly
indicate that early cradication of Monochoria waginalis and late weeding of Cyperus

di fformis are equally important for transplanted rice.
The Effect of Time of Weed Eradication on the Components of Yield

The average performance of yicld components of rice expressed in percent of weed-
free treatment is presented in Table 3. It was observed that the number of panicles per
plant was more severely affected by the time of eradication in the second crop. The
damage recorded for Monochoria vaginalis was greater in early growing stage of rice
while heavier damages were recorded for late eradication Echinochloa crusgalli and
Cyperus difFormis in the first crop. In the second crop, however, three weeds differed
slightly in their effects on the number of panicles per plant. In general, weed damage

increased with the time of weed eradication.

Table 3. Average performance of yield components in percent of

weed-free treatment, 1970.

) L L
) Time of weed eradication| Time of weed eradication
Yield ; Weed Fertility flrst crop | second crop

|
56.1] 65.9] 56.1

i i - "
Component | species level* 15 | 30 45 | 60 1 L 30 | 40
! :DAT # DAT | DAT i DAT ‘DAT \DAT DAT \DAI
—— e e e e L | [
| i
Numbcr of ‘ Echinochloa 3 HF 110. Sl 78. 5 61. 3‘ 39.8| 9L 7‘ 43.7 48.0‘ 43.7
panicles i “

per plant ‘ crusgalli ‘ LF 105.6

87'0i 741‘ 50.0  90.2




N

Monochoria i HF 89.3% %4 72.01 645 o7 582 335 293
vaginalis ‘ LF %2 810 920 74.1‘ 002 805 %1 51
Cyperus . HF (1108 1108 893 677 712 626 582 437
difformis o IF 1056 1117 870 611 903 B3| 1 %1
Echinochloa ! HF 046 985 950 689 1025 1146 851 658
crusgalli ~LF 1054 908 1003 905 964 92.4| 828 564
N"I_nber of Monochoria HF 971 948 982 948 1087 1026 86.8 919
grams per vaginalis LF 1151 1123 987 1030 1014 850 725 7725
panicle . . _
Cyperus HF l 96.0| 1006 99.8 815 1117 1015 106.6 817
di fformis LF 106.4 1030/ 1040| 1003 111.1| 107.9 1151 689
', Echinochloa HF 1048 ses 10nd 33 1000 1039 1039 1000
crusgalli LF %5 1033 871 849 1051 1090 1051 1051

J ‘
Weight of Monochoria  HF 1008 981 996 98.1“ 100.0 1039 103.9 107.7
100_grain vaginalis ‘ LF 1019 985 886 1033 10L1 1090 1051 101.2
Cyprus HF 906 959 1008 1046 1039 1000 1000 1000
difformis LF 1007 906 921 911 1013 1012 1012 1090
Echinochloa . HF 1001 o5 993 952 1008 1026 1012 990
 crusgalli LF |07 96 98.71‘ 959 1000 1006 98.3§ 94.1
PCrCCHtaHe ]\f L -*“ B } o ‘ | _ ‘[ o A 1“4177 ‘ o
. Monochoria HF 994 972 1009 1007 1011 996 1026 10L5
of | vaginalist LF 1002 988 1007 100.5\ 095 1024 982 974
fertility ; ! e e E | f . ‘1 o _
l Cyperus ‘ HF 1003 103.2! 99.4 100.6! 1014 1016 995 995
di fformis } LT} 100.2‘} 1oo.2i 1001/ 1002 1008 99.4% 996 989

#HF High rate of fertilization. LF=Low rate of fertilization. DAT =Days after transplanting.

The number of grains per panicle was affected mostly by late eradication of weeds.
Weed damage was more pronounced in low rate of fertilization in the second crop. The effect
of Monochoria vaginalis appeared less significant than those of Echinochloa crusgalli
and Cyperus difformis. The weight of 100-grain and the percentage of fertility were
not affected by the time of weed eradication, indicating that the reduction of grain yield
of rice may be largely attributable to the decrease in the number of panicles per plant

and the number of grains psr panicle,
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SUMMARY

The effect of time of weed eradication on rice was evaluated in both crops in 1970.
Average percentages of yield reduction recorded for the first, second, third, and fourth
eradications of weeds were 0, 16.7, 29.4, and 51.6%, respectively. Weeds eradicated at 15,
30, 45, 60, and 10. 20, 30, 40 days after transplanting in the first and second crops reduced
yield by 0%, 1.2%, 12.2%, 38.9%, and 8.2%, 32.3%, 46.7 %, 64.3%, respectively. Monochoria
vaginalis caused more damage to rice if early eradication was not made while
Echinochloa crusgalli and Cyperus dif formis reduced rice yield more severely when
they were eradicated until late growing stage of rice. The damage of weeds eradicated
at early growing stage of rice appeared heavier in high fertilizer treatment. The time of
weed eradication affected the number of panicles per plant and the number of grains per

panicle but not the weight of 100-grain and the percentage of fertility.
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HRBEEZNY - S ERER £ 1 > 2 30 4 WETFR R 2 M E PRI NS DI ERS -
0~16.7 ~ 29.48251.6% o &5 1 IR 7E R 15 ~ 30 ~ 458060 H Y » AE 2 HArF AI7E#E 210 ~ 20
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AR v S LR MRS BAETEITR

I I EEN=HReE %"”ﬁfiﬂ’*“%‘é\%%zdﬂ’ﬁi

G B
-—\ﬁ

*f“%ﬂﬁ%fm&ﬂa Kihara %OEEHIEHI%E » BERBHE N o fERZERI=E18 08 IR
THE 1107 B » BLE B A o A KR4S o AT AN PE IR AT — Iy o TR AR R
HANE fﬂﬁﬁ@%“ﬁg’ o JENLL ZAAS R BB 2 BT A B A h— TS = A R TR
FiE o AR R EEEETEERDVET (Semi—seedless) Z/NHTE]L o

FIRMAL kb E Y if e (Interchange or Translocation) T B8R KELR T fatk R iE A &
FEZHERESL > Stadler @ K Anderson (W #EE ¥ » Burnham K Cartledge () > Sisodia K
Shebeski ) 7E K% » Evans O {515 » LUK B R 5E DU R BRI TE R B0 1 358 4
oz o Burnham (1956, 1962) ) () & 5k 5 | fe 2 4P R 2 F FREELAE » )R e 6 R A T
WA FENAE T3 > R Oka % ® [T Simotsuma (10 (D S0 5080 T S5 » MERBRIEEMZ
PE AR AE » (ML AT R A T ERFIEE -

= -HHREE
DARRIE 2 /)N 78 IV AR T JH o i HE » JLIRU R 1 -
=1 PHIEET o BESE

Table 1. The dosage of y—ray irradiation on watermelon seeds

il

‘ 1]
.| . e
VA L R G o 7l & e i oL RO oM M O RHNRE TR
Treatment No. | Total dose ‘ Intensity | Radiation time Amount of seeds
O S S A _
0 | kr | r/min. | g
R—5 { 8 820 | 9’/37” 10
R—10 10 520 | 197147 10
R—15 ‘: 15 ] 520 g 28°51” 10
| |
R—20 | 20 \ 520 1‘ 38728” 10
! \
R—30 i 30 520 | 60/12” 10
| |

VRI # 2 8 T 1A 1968 F BB N/ o PATERHRA ILTEM 2 fatk » SR IHAPRRVERR(T B ZCHREE »
PRS2 AT R FEKETHE  RATERTYE » U038 I Rtk bk R HE T B R IR IR 2 TEH /MR
THERS » 1969F 422 » W HERCHE THEHE - SR HTEM fotd » FIRSEDIDBE T RRIRI(32 o LRSS —
TSRS - i RBR M - EI9T1HAK ﬁ%ﬁ’}l%Sﬁi)@lmEZﬁ;%7341969115%?19’%1&2%&5“&%?5
FHAEG  AEREBRE - BTHRPOBEEEY  HEELHRNT

v FRIRMEAE T RPN (BRax ~~¥i%é%$ﬁﬁi§f§i’”%’*ﬁ§%) 17 %*—*"%ﬁﬂﬂm?‘*

AREBURH B ERIEER G ﬁiégia\m erb LR RN
1 AERIRE AR E R EARGE

2 ZE 4 p S ERT AL L B R A ER S P ek

3 FIZE I L AT UL A BB ) BT P » BUER A AR E SR
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PERE o METT B2 R ORI R IB O 4 — SR e Ty AR e R Y T 75 - DAl diimn
R T 15 T R TS 5 — R [R) B RS ( RE 2 I o

TEMFEFAELL Aceto Carmine Zefa ity » Rafithidi Ll Farmer's JEREETER RN » B
Aceto Carmine ¥uft s [JEEYE (Smear method) £ -

= iR REER

(=) BFRHEEESNZEN
PEINAE T » A SEOREFL T » FOBMSHLER % » BHARE » AR S m » 3%
HESRIAIE o+ [FIRFEE S 16 S TE 3 S SO BUR TR R IR ST B2 S8 INTTTIRAE » fERGE 2 i fk » HLTE
WM B R EM S (CK) » Ttk » T Bk 228D » ik
ATHkrR 5 TEM TR 3E90% 1 | 5 IS RIS » TR RIEEHEB BRI RREZE L - BiiE
HEO%L 2 Rtk » FEERAGELION L F2fil R2RE2 » 30 4) » [ » £~k
hARBEATRRGRES B o EREERAEL BRRERETR » KRS Bk
(Radiation chimera) Ff#K o

£2 BERETHEFRERAIERRNE

Table 2. Seed germination and pollen fertility after irradiation

} l J $53F Germinated H#r (No. of plant)
AL TR BB | SRR RIERE | ,
| f No. of  TEHRIEETEH i R
Treatment No.  Dose No. of | ki B 9 plants Low Semi | High
Iseeds sown| No. | ° survived | ferility | sterility | ferility
kr | 1 b | 0—309 | 31—70 95| 71—100%
T ; \ [ I
R—3 1 5 | 200 116 58 101 2 4 95
|
R—10 | 10 200 87 44 76 5 7| 64
R—15 | 15 ‘ 200 65 33 52 | 15 12 25
R—20 I ‘ 200 73 87 48 8 6 34
R—30 | 0| 200 | 52 26 46 14 9 23
CK i — ‘ 50 ‘ 48 9 47 0 0 47
| |

(=) PRERBERERRZER

% 2 BT o WO SRR S TEM el 2 i AR B K » PUHRERTIEM T e 2 REHES » i
padeste 26 gV > S nEde (Deficiencies) ~ I (Inversions) ~ ## [ (Translocations) %
PR TER R ERIE O o AREEZ B AR F G LA A A 78 IR T8 > BOBERTEm "2
FR > BT o RE MR R AR Y R 2 R &8 (Translocation
heterozygote) ([E 1) » HIEMEIEARMO AT /K LE » Oka (1967) )k  Shimotsuma (
1967, 1968) (1) (1L 351 X—rays i y—rays JRIEFEINET » 155 H Y 408 2 8 R TR & (8
B B AR 2R o S G TRE » 7EIB IR > INEAZRAL  (Crossing over)
PEARE > pLE LR A HE(Alternate) ~ B TR (Adjacent—TI) RABE I (Adjacent—
D ZEESEE TS WA ZHERB2 11, RAMEREZHER TR R » EEREZHET -
AR R TE » UM Z R E50% o HE L » W R B AN R » REHERM: T8
EEES0% (Kihara K Shimotsuma) ™ » HARBMEILH R EER30%ET0% & BAFatkik » i
BEAES - H a2 R EEETET B2 o EEZR > BHARA SRR » FRET 8D » 1207
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BRI > A RENIE A8 » R SR T 2B 1T R4 (4280 o I TR A A T TS -
FHERE » Sy B B RAEE > TR FalE R B SR e R AN I A A (Transloca-
tion homozygote) EIEZFIHE o

23 PR LR

Table 3. Result of selfing of semi—sterility individuals

! | I
pEOHORR R MF e BB A oz TR R | &S TR B RRINZETZERE TF iR B
No. of plants  No. of flowers No. of No. of plants | No. of seeds
Treatment Ne. |with Semi—pollen: selfed fruit set having progeny per fruit

fertility ~ | i - ‘
R—S5 4 9 | 3 3 ‘ 104
R—10 7 11 2 2 168
R—13 12 . 15 ‘ 7 4 81

|

R—20 6 21 | 7 5 65
R—30 9 7 5 3 85
CK ‘ 12% 14 | 13 12 1 283

| | |

*Emradk ffidk High pollen fertility plants

MFE 3 o wITHRA R FRTRB 2 AT 4 5 —F  EEE > JORRIEZIERRETR -
B 7 R B 5 FRE 7 R Y (BT BER R B L TR B - ML 7 R
Yauk s BoM0RH 2R ER ARBE Zftk (B4) o ML “HROMBERMEGEAL
s B ER IS AR » BAYBERE » MIESRERS » BEBBIEFKR G » 59K
R TG 1 B o W [ TS 5 BT RR e T A BN S (U 2 iz — 5 (R b > AR
R > B2 EER KT EL (Kihara B Shimotsuma) (7 Ji B7EARUER P Tal
PREZ » DU IS S A A BT E o (MR R S R A LB » e BB 1Y R b
HIR > A PMC 25 WA FIE R o RS2 HoAT 45 BEVE L0 AT 0 BEZ 1K > BIN
IR » — T AZ » DURTEZRIEZ I RSLTIAGCER G (CK) 1742 » DI
e ey Bl R 5 T (R OGS £ OO S R 5 TR I RV IURE S R PR e R (CKD 222 Foo /R
JEFRTGE 2 2 2R ok o AR CK MRMERS » (MRS R 2 wifatk Fo Pk o

F4  PRUKRAZRNZRIESHEETY

Table 4. The segregation of pollen fertility in the progeny from selfing of
semi-sterility individuals

R ] ‘ ‘
Pasemts oo | B[R/ R R R RIR RIRIRIRIR S

? 10 10 15 13 15,15 | 20 | 2 20120‘30;30230 CK
e | | R T T O PO IR O
3N 13|44 |48 | \
- ' \

O 1
I,),E(Lgeny,,,,i } 6 ‘40 2 9 1211 30‘ 7"7 7147

E I S § 200 200 18] 18 200 20| 19; 20 20\ 200 20 20 20 20 18 14 201 20
No. of plants inves— | i
tigated ; 1 i . ‘
% & M B 0 3 0 ¢ 4 ¢ 0 1 0 o 4 0o 0 O 0 2 0 O
No. of low fert. w
plants | | i
T o 9o o g8 4 ¢ 8 9 0o O 6 0 & 0 7 4 § o0
No. of semi—steri. : ‘

P [i B OB 200 8 18/ 10/ 12 200 11l 10 20% 20 10‘ 200 120 20 11
No. of high fert. ‘ ‘ ‘ ‘ ‘
plants , L | |

8 15 20
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(2) WPRIERAZZRICGEIN2RMERMER N (CK) #2F 2k

HAG2EE AT TR IET/ND (CK) #ee i3z Ty d > by 20 Fy a2 itks
FSTAETCR » 8 (A T 2B RAREI » 1 2 Fy 02 ERaErEis » AiEtk
PREE RS IR 5 BB 4B (T I R E Rl o A RMEIERERINES -

#5  HBEMZEREER/NL (CK) {2825t
Table 5. Pollen fertility in F, hybrids between the segregation progeny with high
pollen fertility and CK

| F, # 4% No. of F; Combination with

E 3 W ICK AR - S
' No . of plants; |
Line ! crossed with | {& e o<k Bl om ol B TR O
‘ CK ! Low fert. Semi—steri. High—fert. | Segregation
B | | J fert.
[ S R g fert
R—5—44 6 0 1 3 i 2
R—10—6 6 ‘ 0 0 8 \ 0
R—10—40 | 8 ; 0 0 8 } 0
R—15—9 ‘ 6 | 0 2 3 | 1
w ‘ :
R—15—21 | 6 | 0 0 6 \ 0
|
R—20—14 \ 9 | 0 0 6 ~ 3
| |
R—20—24 « 6 1 2 3 ! 0
|
R—30—5 i 5 0 1 4 ’ 0
R—30—11 | 6 1 2 3| 0
| i
R—30—16 ; 4 0 0 4 1 0
|
CK } 1 | 0 0 1 ‘ 0
| |

M5 WY B2 Py AR RIEA TR LR m i RIS BRE s 18
o A GRS S TS 0 » JUHIA 2 TR ke 38196 T2 8795 » Mo s BTOAS (ol » T Ay A
72 AR RARE » i IRTE B A RAENE A7 » TTARRRtE . Ty 4002 9k » LS 9% (o b FE T
L RTRE A » EMERE T, 4 2 S0R T HE G I 4 B B 2 RS (1B - #6658 PMC 2
G 0 BB By M4h 0 6 AR — KBS B2 85 (Diakinesis) =eilf] (Me-
taphase T) 2RIl —AmERGHMENG (Ring of @) % 9 FI=ERaEM (Bivalents) » B,
AAAFETEEAOAME  LEE LKA ATE R S HLeRERRTE 42 =SR2
Fy 0 0 IRUBTAMELORNE - B0 2 MERE F @4k A—A Fy A0 HEH—AmE
Jeta BT > B S AEIE AR ERAEE (F6RET—10) » LATHZLVRREEREEA
B RS VN A o VSRR 2 AR A — A e B (eI
HREBEE AT o MESREEYS (CK) AfIMA38% » Mt ~ R4 aBBENTH55% (k6 R
Bi5+ 6) »tfl Oka ZFG % Shimotsuma (9 (O 244 s » BERT 2 BRI » (B3R 2
HET B2 AR AR o
() WS A A R B A 2 T -

AR R SR e B BRI AR (I-HL AL RIEAN ZARK
s B RABERIEZ IR » AR EELETE > HETHRALTRHEZREREE P A419EN
B oA HR R ARG BEZETETS » SERARE » ARt BE (
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F26) o
226 A R0 R R L

Table 6. Some characteristics of translocation homozygotes and their ¥, hybrids

i) TR s R H7Zz %1 Selfing progeny

it CK {[#¢ F; (F; Combination)
Tﬁ‘anslocvation T B 1 [ o T -
omozygote e B % % B ET 8 B B % FEE TR ey
line i Pollen fert. i No. of seeds ' Pollen fert. ! No of se_eds Chromosome
. (%) | per fruit . per fruit | configurations
R 5 444 9% | 92 | 274 11T
R—15-9-3 94 241 62 | 104 @+91
R—15—9-5 97 294 94 | 208 1171
R—20—24—1 | 9% 206 | 52 J 151 @+91
R—20—24—2 93 306 57 * 144 @+911
R—20—24—5 98 ! 238 64 119 @+911
R—30—5-2 92 ! 284 | 97 286 1110
R—30—11—2 93 212 53 121 ‘ @+91
R—30—11—3 | 86 243 56 | 94 | @49l
R—30—11—4 | B 144 3 63 ‘ @+@+71
F—73—B—4* 97 | 265 58 173 I @+911
F74— A—2* | 9% ‘ 192 62 158 @+9T1
F72—-A—5* ‘ 98 | 206 59 161 @491
CK 96 278 97 266 ‘ 1111

LY /NG | HE}QZ?{TL o Lines from Known-You Seed Co.

i3

() YO 2 RIE A

## Shimotsuma "V 2 "ﬂ*’ » JERRITE)R » AN pe 2 e @ il SR ks (n@+@ » @+@+@
eS8 QU T BRI B N o AR AN R 2 e R L AR TR (IIN® » B
-85 o AURETRUERAD o JREEBLGE AR DI LB LR 2 R 2 %t RHELO
TO+TT > D+D+D+ 5N RO +D+D+ 4 4554 H Pt B 2 [ > 7 E*}ﬁ“‘lﬁ&@?‘%{
AL (7 R E10—12) 5 A BTtk » MOTRETUS BRI 0 > MR me
B BRI o B EE o

BT SUROIE R R

Table 7. Pollen fertility and seed number of multi-translocation individuals

oM OROH WOV X - € W &t THETHR

Chromosome configuration Parents ‘ Pollen fertility | Seeds No.
! I
@+@-+71 | R—15—21xR-30-T1 a7 79
®+®+®+51 R—15—21 x R—30—11 ! 36 64
®+@®+@®+411 . R—30—5xR—30—11 ‘ 14 28

*HABAPRME Parents with semi-sterility.
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FRELEE » FLLZTFTERCZ 6 R I A T B IZ 8 FRHE A e R M e 2 [ Y
fh o ERESHEOREEY RIE AR AR5 RZEES BREE » BNEERRZERT
B RS AR > DABIIG LT RE N -

THE REDUCTION OF SEED NUMBER OF
WATERMELON THROUGH CHROMOSOMAL

TRANSLOCATION INDUCED BY
v -RAY IRRADIATION

I. Development of Homozygotes of One Translocation in Hsiao—feng Variety
by

A-chang Chiou, Wen-yu Chen

Summary

For the purpose of reducing the seed number of small-size watermelon by chro-
mosomal translocation, dry seeds of Hsiao-feng variety were irradiated with 5, 10, 15,
20, and 30 XKr doses of y-rays. The results showed that irradiation produced some
harmful effects on seed germination and the rate of seedling survival. The higher the
dose of irradiation used, the more harmful effects were observed. Pollen abortions were
found in some survival plants and selfing was made with plants showing semi-sterility

(Table 2) . It was rather difficult to obtain these selfing fruits and there were less
seeds in the fruits (Table 3) .

The progeny from selfs of the semi-sterile individual showed segregation of pollen
fertility (Table 4, Fig. 2-4) . The high pollen fertility plants selected in the progeny
were selfed as well as crossed with untreated plants CK to produce F; hybrids. The
pollen fertility of these F; hybrids was examined. Two F,; hybrids with low pollen
fertility and eight hybrids with semi-sterility may be resulted from chromosomal translo-
cation heterozygote (Table 5) . After PMC investigation, @+9 II Chromosome confi-
gurations in six of the ten F; hybrids developed by Fengshan Trop. Hort. Exp. Sta. were
found. The same results were also obtained with three F; hybrids developed by Known-
You Seed & Nursery Co. In addition, @+®@+7 II configuration was found in one F,
hybrids which were translocation heterozygotes (Table 6, Fig. 5-9) . Therefore, it is
suggested that the parents of these F; hybrids are likely translocation homozygote which
showed normal pollen fertility as well as normal amount of seeds (Table 6) .

Another three F; hybrids obtained from the crossed between semi-sterility individuals
showed much lower pollen fertility and seed number. Their chromosome configurations
were W+ @+7 II, @+@D+@D+5 II, and ®+@D+@+4 I respectively (Table 7, Fig. 10-12).
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[B— » 3 B B
= > EHER2TER

C C— =5
I — IR
. . . . . ig. llen from untreated
Fig.l Diagram of translocation involving Fig. 2 Sg;?;al po

two pair of choromosomes.
A. Standard chromosomes,

B. Translocation heterozgote,
C. Translocation homozygote.

= @49 IIZ4 5 TEw [~ @+ @+7 I Z &R

Fig. 3 Pollen from plant of @+9 II Fig. 4 Pollen from plant of'@+@+7 II
showing semi-sterility showing low fertility.
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Fig. 5 & 6. Seeds development of L
watermelon Fig. 6 Ditto

Left : Fruit from @+@+7 II plant
showing reduced number of
normal seeds.

Right : Fruit from untreated plants
showing normal seed
development.

£ S defa s (A1 1D liE A\~ Qe i ELETE (@+9 1D

lv ;'.
0 ‘o :0’

Fig. 8. Ditto (@®+9 II)

Fig. 7 Chromosome configurations of
PMC at metaphase I (11 II)
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@7~ FBBEEHEY (@+9 1D B+~ REBEEEY @+@+7 1D

Fig. 10 Ditto (®+@+7 ID)

Fig. 9. Ditto (@+9 ID

]+ — —AQ&’EB%FN% (@+D+® 1 g %?%“iﬁjﬁﬁ%‘fﬁﬁﬁ ®+@+®

5

Fig. 11 Ditto (®+@+@+5 I

Fig. 12 Ditto (®+@+@+4 1D
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R B don e L R LR O T B AR A R
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RIS A Corchorus [B—FEEANES » ARRE » BIEES » LA » By
Fh B T B e AR » e AR BRI o

HER R HE 0 SRR - E AR BB T #RERINE (Ultimate fiber cell) Ti5 & AU
HEd o BLZMRMERIIR 2 LG BRERE 2 B RIBE D -

A4 B AT R B RS BT HEB B AN S B2 31050 - e A - RRIE
S HERIE 2 B2 > PRSI AERANE SR » PO RN LT o SRR AT 2 A T g
s REMARGEE T MR - AERIE B2 » (R 5 BB LVEEE R 2 %R o

=~ BIARRR

HOBSMER T 2 AR > BN LR S e T (JARL, 1950-52) #% » LIEISFE (C.
capsularis, L) #8248 (C. olitorius, L) £ » %4 ERTHFE » SE L (Quality ratio) i
% B 2 HHEEIREORS o

SZBRFHE I EHGRRAE (1948) WA BB JL s MIRKL L5 4 (B2 S B H W
o — S 2 S A B BT N > ZB90~110FK s & B ik o LB i 1S0F 2 Ak » HoEhikife
T2 AR - JHER RS 13~14p |

Kundu (1942, 1954) 9038 » SIEEHERI 2 $21E 5 500~650p » R 10~30p » ik
(Length-breadth ratio) %98~118 -

BEATEE ~ MRBBEE (1970) RRERSEMABAERING. Y JEHE L K B 50004 » Jii /NS 1500, 5 BEHE ik 525,
s BN 20p 5 JEIRILIBI50E 4 o
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Table 3. The number of layers in fiber bundle group among the main jute varieties

T
AN N REE T RE £ om o1 W | 1
RN ariety o AT !
Tainung TN-7-57 Tainung FS-61-1-2098
. selection No. 1 No. 1 Average
O
Diameter| . ’ T o T — [ B
oo ob lEL WO RO WO WML RO M R MW M oW MW M W
B stem ) .
Section Big |Slender| Big |Slender| Big |Slender! Big |Slender| Big |Slender
of stem . ‘ stem ‘ stem stem stem stem stem stem stem stem stem
. ,“,,,,,,,., SO, DS AN \ —_ — - ‘ “',
H: 7 Base 11—-13 | 6—7 | 10—12| 5—6 9—12 1 6—7 | 10—11 5—7 [10—12 | 5.5—6.8
i #3 Middle 7—8 6 6—8 4—8 6—8 4—5 6—7 4 6.3—7.8| 4.5—5
’ |
¥ 78 Top =5 | 24 | 2=t | 23 | 46 | 3—4 | 4—5  3—4 33—5 | 25-38
S - - - . J — ] ‘,v., ——
i |
4t Average 5.8—7.2 4.8—6.3 ‘ 5.3—7 5.3—6.3 5.4—6.7

SHMEREZ I di%k3
MIEEH o WEPREROL0 » M BRI S » &

FRRGNL D

B LR RS

o KLER » MR EILHEL
P 1 oM R R R EL~131F » ATHBFRE % -

HinETPE 2 TR EHR S5~ 7 WHALE3 ~ 47 » ZARBEBEAER B=F o HEHR
B¥% » ARBBNZ— - = T IR LB B ICE > Boe R/ » I BSRIEE % R —

MR R 2 SRR IR R R ~ MR DD IERERE 2 H

(=) EHRMENTI RN GRS B AT I © AT SR 5 OIS B
RAAFIEFR - EERBERMEERE (Length-breadth ratio) ; HEEREMFE4~6 o
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S5, SRR

Table 5. Comparison of the length of ultimate fiber among the main jute varieties

Unit: ¢
\. 1 t
T B 1
— i . . ; .
[ e %= W e @ owm @ T
B . .
& \ B . Base Middle Top Average
—_ - “ ! —_
M % | M+S.D  18912-337.19 | 2710--764.46 | 2430--693.97 | .
2605274493
= 0 A Big stem C.V% ! 1775 28.31 28.92
1Tainur;\}g bl e M-+ S.D = 28532-980.61 |2968=+-1006.83 | 2781-+-686.53
selection No. 1 27.84
Slender stem ! C.V% 33.81 33.56 24.68
il % | M=+S.D | 201935100 | 2622--738.04 | 1959-+-477.91
2618--639.31
Big stem C.V% 1755 28.39 23.90
TN-7-57 ——— e B e
bt % | M=S.D | 2758=725.47 | 3601-909.29 | 2750-4-634.13
24.01
i Slender stem| C.V% 25.91 ‘ 25.26 23.06
S R . — J77 S — ——
; [ i
il %W | M+S.D | 17392403.24 | 2649+-658.18 2506--666.11
| 1 2466--612.09
% {1 Y Bigstm | C.V% 23.72 | 24.38 26.64
Tla\}nung bill % | M=+S.D | 2004442237 | 3149:-809.81 ‘ 2748271283
0. 1 | 1 | 24.52
Slender stem ‘ C.V% 2112 | 25.31 25.94
_ o ! ) . 1 S
| I
| % | M+S.D ‘ 2047t364.141 2572--772.92  1850--389.36
i ‘ ‘ | 2196--549.33
| Big stem C.V% 17.34 2973 20.49
FS-61-1-2098 | :
| : R N ‘
m % | M£S.D | 2318+613.43 ' 23104-592.96 2081:4-563.14
‘ 1 24,51
i Slender stem| C.V% 26.67 25.78 | 27.06
# % | M+S.D ! 1024--363.89 | 26382733.4 | 2186-=556.84 | 2249--551.38
P 3 | Bigstem | C.V% ‘ 19.14 | 27.70 24,99 23.94
\ bl % | M+S.D 2483.254:685.47) 3007-=829.72 | 2590-4-649.16 | 2593--721.45
Average ; | |
| Slender stem | O.V% ‘ 26.88 | 27.48 25.19 ‘ 26.52
| | | o
L s D 5 9% i 119.151 217.439 191.246
o 1% | 162171 | 295.947 260,296
} |
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K 6. HIn B R E

Table 6. The length breadth ratio of ultimate fiber cell of jute

w1 ) _ -
Section of stem| It =R th =5 bid) = = b2 ]
(=]
\'}Zriz%y T Base Middle Top Average
BB E 1 98 | M % Big stem 115.02 161.98 | 145.07 140.69
Tainung 156.46
selection M % Slender stem 177.65 174.18 164.85 172.23
No. 1 - |
‘ \
i %€ Big stem 12463 | 136.78 115.24 125.55 l
TN-7-57 158.50
¥ Slender stem i 174.78 } 211.08 170.49 185.45
i T ]
Z B 1 B | 9% Big stem ! 103.88 14'7.33 159.62 136.94
i 152.18
Tainung No. 1 ‘ ¥ = Slender stem |  130.64 19295 | 17867 167.42
¥ Big stem i 114.29 141.71 106.08 120.69 ‘
FS-61-1-2098 124.60
# % Slender stem ‘ 131.93 135.09 ‘ 11851 128,51
B _ | _ .
e ¥ | L ¥ Big stem 114.46 146.95 131.50 130.97
Average HH % Slender stem 153.75 178.33 158.13 163.40
4 4~ ¥y Total Average ‘ 134.11 162.64 ‘ 144.82 147.18
|

HF 4~ 6 HE a7 TR TFI&H :
el g ARAENTIR E RN RIS > REARE FS-61-1-2098 3% 17.62+2.86, J; 5.88+1.23,
» BRI HAR RN RE 5 MM A LL TN-7-57 2 2618+639.31x Hjif > FS-61-1-2098 =
2196 £549.33n FHIEE 5 MR R 2 R IE 126 6078 5 ek il b i N % o

2. BERMZIEE HZZ MR E SR MM » RERZEE ~ b~ HE8 > 9 ARETEE 5 HITN £ B Rl
M RFARE > TN-T-57 MM RE 3036+£756.30p » MiZ MR HEES 2200452232, » A
LR MR R R L B R R o

3. R AL Z i AR ~ R R BRI > 5L B AL - TR E
MRS E R ; Ml RE E&kﬂlmﬂi » AT FR B KRR -

FRARFERA BE GR) BEMIRETESE 1625~17.62, > MiluEES 2916~26184 > Ml
BEERS 5.44~5.88, » Mgt 124~156 > B Kundu (1954) s iifiE e 10~30
» JBE 500~6500 » RiEtt 98~118, Mauersberger (1954) 3|3k Ve'tillart Zf} » M AR

&R 20~25p > MNREESR 0.06~020in.  (1524p~5080p) ; R=RBHEL  EHihs (1948) i
BER 12~14p > $RBEE 2~50 2 » #E 1A » HEER BT RS B RR TR -

() B E AWRFNEZGMERE - BH0  WES - RERGEBESST  HiEREnE
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Table 7. Comparison of the average qualities of retted jute

. i
. =} brei !
\ o H i
Qualities WO EwIOM OB b B E| # 8
\ A G () BORC:Y:>)
. Diameter - _ Breaking Flex ‘ Length Luster
W \ of stem ™~ load (1b) I (Cycled (cm)
Varieties ) \\\l o P - B
|y we | § | [
R R TR | sau 94250 39 Al B
Tainung %f 2§ 41.19 982.50; | 284 )
! bt ; : 525 st sl
selection No. 1 ‘ Slender stem ‘ 4278 ‘ 1022.50 : 2501 WELE s BN
o woow |, I I
| Big stem | 40.28 | 1096.75 3 WU BRI
TN-7-57 Dl stem | 1.3 994,00 o8l
1 7N a2 1 ~ | :1<.'F2- e s ML S
| Slender stem | 42'53{ | 89158 ’ 238.3 BELEE » EETH
[ N L I [
2o mi | H R ’ I | 1711795 ! ~0 eI N m
- S R : 41.70) 1117.25 320, HFLE » BN
” ?ﬁg stem | | ies | 1002.38 ! =
3 Y 2 | =01 o) VIS et
Tainung No. 1 Slender stem 1 41.60i ‘ 887.:)(‘1 .462‘ S
- o B
S S V1] 920.50 L 2w e
. 00 JU.oV ' 6 i (m*x‘]{f'
FS-61-1-2098 Big stem | | 3828 890.63 263
i REEY | | b SR AE
Slender stem | 38.93} 880.75‘ i 2351 YR
_ — R — _
sy I *H 3’;_54 ' [ B
7 2 Big stem 3079 | 101425 B o
i # i
Average : Slénder sterm 41.461 | 920.50 | ‘
| “ i LR
| 59 | 2640 3732 114.535‘ 161.980 —
L.S.D : ‘ \ | =
\ 1% | 3877 5.057 155.211/219.506 —
; | | !

BB FEA A TR R T R A S 2 R MR B A o ME— S o AR AEERR 1
BE S MEHoKES TN-7-57 » 28 19F » Mkl FS-61-1-2098 f5i; 45 5 ¥ARMALT) » & inflZ il
FEEHRLEE > TR R B AR 5T o

() e AR IR SRR AE N 2 PR SORURRKE RIS 2 B ~ TR R 2 AR B RRAE M
TR ~ BB ~ BT ~ FR L S AR AR ) O > TR RE D SRR AR ROHEET IR AR Y R A
Fisher & TNFEEHKEE T &1 0 T ZBEETHPNES ¢

B bEZeam

15 —HRHE RIS o SR~ MRS > SROMEELRL ) F o ~ T ) S5 MRAE A B0 B2 kR » 3G
whok L MR R B ) 1 1 B S - B — MRk SRS E - ST A R
152 485 o FERE FS-61-1-2098 [\ Ry MBI ~ MEMETR & ~ MRS R » MAfERL D) ~ WHEJIZR
Bis o Bp—Fl o

2 IR B R A N 2 B LR R ) £ 1o B2 MR B IE AR o AR IE R L ORRE ) 50 » R L
Tof JEE 1 2 BB TEARBA o 000 i G DRRRARE R ) £ 057 ~ B D 5 MEMIREE ~ JRURIL - SLHE D - B3R
EREEEE (AR v EZAPRERBEZ - RIS - mEY  BIEERRE . REBLAX
s FRHERE ] AT AR ROR o FIIE IR A2 2E T IE T (1954~55) FRMRAERL )% » MRMEMIRBIREND - &
IREEIRE S > RIS 245 0 ELARAT & o Rk (1962) BIM Burkill 20k > FREEMRZIE
> B — SR HE AR IIE A BT BT 2 J2IE » JLISiLEIE£1000~2000 o BUHEE - PRFHBE (1970) Fadkas
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Table 8. The correlation between the anatomy of jute fiber cells and retted
fiber qualities
\
\ Bundle of fiber cells Ultimate fiber cells
. anatomy| | T - [ i )
: ofcfalﬁer RAMNCR | N R R | AT | N AR | MW M B | e R | A RIEE:
EERE The cell The The The wall The length
Retted ' number of | The length | width of | diameter | thickness The breadth
fiber _ !each fiber of fiber fiber of fiber of fiber length of ratio of
qualities ‘ bundle bundle bundle cell cell | fiber cell 1 fiber cell
R (B
Breakx{lbg) load — 0.197 — 0.161 — 0.413* 0.250 0.177 0.563** 0.416%
¢ |
5 % T o \
i Jy (D | ‘ ; | 1
Flex ‘ — 0402 — 0.075 — 0170 0.290 0.587* 0.473 | 0.386
(cycle) | i

**#Significant at 1 9% *Significant at 59

iz iR T51486 5 KERAE710 o 2Rag s (1943) R RS EMZ RIER 2Bl L » 18A30.000647 )
> LB RIEHE3091L E o ARBRTENT S RIRHF124~156 » (R AR AE IR AR ~ R4S
o WAl AR F R B R AR T o DA RRAE M IR K ROR LB 2 BORRRRAE » DUSR 5 SRR
HedhE » VBB ABIZTIA -

- =

ARELFEREME CR) 2R » MRMEMIa 2 AR > TSR E 2 AR5 » 21T
s HIREREHEATJorh » ROUEE MAE » BB 72 RIR » (AR BRI M E B R 2 FRRMERAE -

(=) MEAERIIOZE 1 ERIT —MRAEARIS > Ml g > DL FS-61-1-2098 226.62 +10.22 {Hf
% > ZEE15222.5048.25 AFBRD  MEBEELSNMEE o 25— EHllER RS
ENEZRERIE » BHP S HH > H-BHRE=RAANES 2~3 Fo SHEHEMEREK > #E
TN-7-57 Bk > 2% VRAR) - HEHRNAEE o 4 MRREZRE - MRS RIEE

s BEFEHAE > MERA > ZEEEE 1 PRI~ 13RS -

(=) BERAEMIL 1 MR R > DR FS-61-1-2098 2 17.62+2.86 1 R
588+1.23n ik s HMEEERALL TN-7-57 » 2618+639.31x £FiE » FS-61-1-2098 » 2196+
549.33p BRI > ZimH 2RI 126,605/ o 2. M 2 B KR EE B RAME > MlaRE
BUAE IR » HOBLEE S FIRMB D o 3. Mk rh 702 MR AR ~ UL R R EE IR IASE ~ 1550 » L 3le
REXREBUWE > BrpRM Ml RiRIE162.6453 5K o -

(=) MAESE  BORZESE 195 - TN-7-57, 222 1 9% 3 i GR) ZRham ~ BES -
RERGESBRENEZRTKR > FS-61-1-2098 AEH o

() MEAEM AR R AR R 2 AER L. MRAERT IR SR 2 13 B B AE R ) £ 1) B2 RS A he B
=—0413. 2. {HEMNGIE T SR AERT IS ) 2 B35 EARRH 1 =0.587 o 3. fRifEAmAE = B SRR HERL ) £
fof 2 BB IEARBA 1 =0.563. 4. {lH i L SR BE ) £ 7o 2 B IEARRR T =0.416.

ARBETT RIS A 5 TR 5 I R SO0 280l - SRR B T AR R E I U pTH TR SCRZ#AL » &
3 BT R HARNE ~ ERAIRRRAZEAE > RIS ~ MRS ~ R L1 N Z 1 D)IRER » M Bl - Srteilly - BRsEt
BWER} » URIL RS D FTRISLZANLHE » — PR -
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THE CORRELATION BETWEEN THE ANATOMY OF
JUTE FIBER CELL AND RETTED FIBER QUALITIES

by
C. L. Ling

It is expected that the basic investigation of the relation between the some anatomical
characteristics of fiber cells and the qualities of jute retted fiber may offer the method of
variety selection, cultivation. Thus, the better qualities of jute fiber may be obtained in
Taiwan.

1. Bundle of fiber cells :

(1) The cell number of each fiber bundle of jute is the most numerous for the vareity
FS-61-1-2098, which is 26.62+10.22, and that for the variety Tainung No. 1. is
the least one, 22.5048.25. The cell number of fiber bundle for the bigger stem is
significantly more numerous than the slender stem.

(2) The cell number of each fiber bundle in first layer is more numerous than those
in third, fifth layer; especially in the top and middle part of stem, the cell number
of fiber bundle in first layer is 2-3 times that in third, fifth layer.
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(3) The length and width of fiber bundle is the largest for variety TN-7-57, and the
least for variety Tainung No. 1. In general, the length and width of fiber bundle of
bigger stem is larger than of slender stem.

(4) The number of layer in fiber bundle group is more numerous for bigger stem than
slender stem. The number of layer is larger for butt part, and the least of top part.
The number of layer for the butt part of variety Tainung No. 1. which has big

stem is 11-13. It is the most numerous.

2. Ultimate fiber cells :

(1) The diameter and wall thickness of ultimate fiber cells is the largest for the
variety FS-61-1-2098, 17.63+2.68p for diameter, and 5.88+1.23x for wall thickness.
The length of cell is the most long for variety TN-7-57, 2168 +639.31x. The variety
FS-61-1-2098 has the least length of cell, 21964549.33;. The length breadth ratio
for the latter, 126.60, is therefore the least one.

(2) The cell diameter and cell-wall thickness for big stem are greater than slender
stem, moreover, the length of cell is shorter for the former. Hence the length-
breadth ratio for big stem is also smaller.

(3) The cell diameter, cell-wall thickness, and cell length for middle part of stem is
larger than those of butt part and top part. Especially, the cell length is the most
conspicuous. Hence the length breadth ratio of fiber cells in middle part, 162.64,

is the most large one.

3. The breaking load, flex, retted fiber length and luster of Tainung selection No. 1.,
TN-7-57, and Tainung No. 1. are insignificantly different from each other. Those for
FS-61-1-2098 is relatively weak.

4. The correlation between the anatomy of fiber cells and retted fiber qualities :

(1) There is significantly negative correlation between width of fiber cells bundle and
breaking load of retted jute, r=-—0.413.

(2) There is significantly positive correlation between cell-wall thickness and flex
strength of retted jute, r=10.587.

(3) There is very significantly positive correlation between the length of fiber cell
and breaking load of retted jute r=:0.563.

(4) There is significantly positive correlation between the length breadth ratio of

fiber cells and breaking load of retted jute, r==0.416.
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Fig. 1. The relation between the number of layers in fiber bundle group and the
part of jute stem

(Ex. : The slender stem of variety Tainung selection No. 1)

(X100)

(1) # 3% Butt part (2) & 7. F8 Middle part

(3)#  #BEZToppart
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Fig. 2. The relation between

the bundle of fiber cells and various jute varieties
(strain)

(Ex. : Middle part of the slender stem)

(X400)

1

i Tainung seclection No. 1

(2) TN-7-57

Tainung No. 1 (4) "FS-61-1-2098
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AERERS » DE - BRI E o BIEREAREE » RIS INRIEKRER » TP
» FERNERE o AT YT ~ BRIEESE 2 UK BRI  SHEKBEEEE » K2 55T SR ITEIKSE
W o N LABRMILEEE RIS KER » R LR Esik ik by 2R [ GIRREEg S
W ERLEEERESEEEW  WEAHTFES -

BRI ~ BREEEREHREZEE » MK BEREN (7.5%7.5) HRAZIT - MiEikis®
Rix% o HEEN R o 2 (1965) FEWHE 6 %~17% » Hejt (1965) HELI30x 5284 (A8
S MK HIER AT LTI MEAER » ERRE - & (1972) JREEREE (7.5%7.5
) CREEERE < % (1965) FEEKEMERIE 2 THRIELI20 <10 5 A LI20 % 55740 5 A%
EREE o Lehman K Lambert (1960) #3% 18~24 w7 HE » #:36~40 3% » wiRpe15% o (B
Hartwig (1957) RIFBRHIRAMERE GBI B6 > 9 ~ 16~ 18 skl » KT ER LAYERTA »
BN REZ B HE » MIETH o

ERREZZMERE: » #hKZE (1960) REABRZTHE » BInkh RIER /) » THERRE IR > 5%
BRI o A (1962) PREMEH KT 2 E R B » BRSNS K TR &2 IRk E s
FKHE o 5 (1964) FRHTE B ;I8 JE FETIR602 > ATIEEOOA T (Rl 2 8 2 s » FE20
B80T W W5 B ELL% R14% o &% (1962) & KT 2HE » DR PRELS O R A
FEo BREBE  #EERO0AT (BHR) B REZERRS o

MEFGE » REREZIT ~ BRIERMEIRE » B BEMIFZLE o KRB 2 B ARG R
EREZ P MER MR » WNK T2 ER R BEMER S P BRI R TRE L2 B% o

= MHERFE

(=) #HRAGE Z2=%

(20 BBRERET RMERTL2EE 4 < 3(EEXHIEE) ZERTFRBEH - NETE2.925
~3004R > B2.7~2.80R » BWIEK o %/ NEZEE > [EHE W » SREBAEESR - 5%
BB

1.EESE (D

d; 40.5x10 4% CRBETHEMI T X 4.5 SEFRBZHESAEZTE » NETES
8.505m* (3m x2.835m) » A /NEAE 7 17 » JLE2L0K: (15 AWEME247,0008) » BEEEU) o

dy 30X 10285 CREAEITEE 8 ~F X 5~ kKRR MBS A T2 THE) » /NE RS 8.1m?
(Bmx2.7m) » &/NEME9 17 » SLHE2708 (fE/AEMESS3,3808) » BEEHA o

dy 27x13.5 A% CKEETHME I~ x4.5 +2/7 - BEBKT 2T B » [ ERES
8.02m* (2.97m x2.7m) » f/ NEAEI0FF » L2208 (FAEMT4,3108) » wEiEk o

dy (ck) 22.5%22.528% ORRBIEIEHERT5F X759 27 ~ BEB AT 27 ~ #IE) » 1 E
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#1. KEBIEE &F/ 25

Table 1. The rate of fertilizer application (kg/ha)

B #t i@ & o E E &Ryt
N:P2051K20
Combination of fertilizer N P05 K0
| |
£, (JE% > B 51D (Lower—N, Higher—P;0;, K30) | 20 i 80 60 |1 : 4 : 3
fo (% » Bt~ 21D (Medium—N, Py05, Ky0) 40 i 120 | 80 |1 :3:2
f3 (BHE~ &M~ 81 (Higher—N, Lower—P305, Ki0) 80 160 100 |1 : 2 : 125

*l s B~ FRSREIEL DB ~ BRE ~ SRR IR LA o
#N, P, O3 and KyO are supplied by ammonium sulfate, calcium supperphosphate and potassium

chloride, respectively.

(=) BEHEARE RRBIGRAEANHE » FHEAETENT ¢
LtkE  BmEER TR Z & » DA RZ ©

2.8 SRR B -

S EIEE REMER S BB -

4 KEWE BERZFRRE (B> = SRREER) -
S5.EMETE BERETIEESR  MAWRZ -
6.ENETE RIOEZHEETZER  MIAWRLZ

= HEBHEREEE

FESRNSTEE ~ 58~ ORGSR ~ BIF » HEIETER (CREM » ZREME) - RBHEBHE
ER TR » RBMBDEL (PH £56.5~6.8) » [BJ)rh% » HEZ MEMISEKTE » %k
ABRRERINT ¢ ~

(=) FRBBZKTREL WS H#E (Bl 4 E=ERNERRT » 5595
FF 2 KT R I B > 17 5 % 2 BRERE 5 5 SURIIIE » RIRER AT U 2 48 o
— 5RO Hartwig (1957) FEHREIBMKI (B 56 ~ 9 ~ 16~ 1858 21 fII » KA R}
#TK o % RL. Smith (1959) 71/ ICHiEMS0~150MAETH » K T2 i it 1 FRi R 7E30~120
WS JUE R RE R 5 TH135~150K » AIEREM RIS « (B0 (1972) - (1965) %
I jzﬁ?jé%i%kig&?&zi%@&ﬁk ; Lehman ¥ Lambert (1960) #§18~24 ifi36~401w 2
{THE » TTHEE15% 5 Probst (1945) 582 ~ 32 ikBEE: 1 ~ 4 W% » KEZEREBERRTHE -
AR EEL » A R B B WAT AR R » SR B KR
o JUSGIREL > ARARE K TR E ¢
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Table 2. Analysis of variance for seed yield of soybeans

& K ‘am i # %  (Mean square) ; F f& (F value)

= . | R | ST4EEL [S84FEFS8FE L BIFERPIFER
(Source of | (D. 874K | S84k | S8EH 59%% 2nd ' 2nd Ist 2nd | 1st 2nd
variation) | F.) 2nd19(é§0p lstls(’%gop 2nd19(égop 1st1(3,7r00p Crop Crop | Crop |Crop | Crop | Crop
| ! l 1970 | 1968 | 1969 | 1969 | 1970 | 1970

[%#H Block 3 |13361972.3]120735.4] 2268083 21457.7| 47000.7 23.03*% 1.52 0.22 | 0.25 1.33

gl (11) 92772.7) 820415 20482.8| 112623.3) 46367.9| 1.57 1.04| 0.02 1.29| 1.50
Treatments

HhhrapE (d) 3 143888,9/159220.9]  38313.9) 217424.3/118535.4] 2.43 2.01| 0.04 | 249 3.75*
Spacing (d)

|

WinE ) 2 63131.3] 15939.6 3858.4‘ 18085.0| 49994.3| 1.07 0.20i 0.004; 0.21|1.62
Amount of
fertilizer (f)

dxf 6 77095.1f 65492.4 17072.2{ 7155185.5| 10575.5| 1.30 0.83| 0.02 | 1.035/0.34

2= (Error) | 33 59138.9| 79105.1) 1037590.4 7228.8| 30792.4

R B R HE o *Significance at 5% level.
whEHAEAE 1 90 7R%E o *Significance at 1% level.

(=) REEERATERZMG MEREEET > d (WERD) ERNERES  HER
BERE o d WERKERERES » BEEEHZES BB 7 RERRT.5Y » ATHEE
KRB EEY  MEMSEEE - d -~ d) ZT8ELE d 51 BITEE (FRAERR
o WIRFTIREEZ 2R » AR BEAER > f1E (ERER TRRBLOHA » &
BURMREYH ~ T8 BERREEEM » WRTEEE  MkE CEITE) RTRET » Bt
BEA o HERATERZ I » SRS IR » KA FMZRLREE  RMERE - RZREZE
B ERRERRZRE > RTBREREIESHREERE -

BRERIEFTS > FTHEFREMF & @EEERD) R & (EERX) —HEIARER
o dy (BEERK) B RUAEZERRIBEREZPEN - Bl IBEHRBZRG BRBOK
% (I d, > FAEMS33,33080) Bk (0 deo BAEMINT, 51080 K > HEREZERRE
MERERE ZRETE (0 d, - o HBIBEAE247,0008k % 274,3108%) K » WTHEMESR
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Table 3. The effect of spacing on grain yield of soybeans

=Y
£ M | o® B @ g | W g | E:
Year | Cropping  Orders of grain yield I d" “Remark
ndex :
1968 2nd- Crop d; dz dp de di/ds d;=40.5X10cm - -
3035.0 . 2926.7 2910.0 2768.3 101.09 '~ =247,000 Plants/ha
: dg=30X10cm
1969 2nd Crop d; d; ds ds ds/ds
: =333,330Plants/ha
9117 865.8 805.0 7892 101.15- .
d3=27x13.5cm

1970 | 2nd Crop | d, ds ds da dy/ds —274,310Plants/ha
' 17771 17563 16588 15638 | 10L14 | di=225X225cm
~197,510 Plants/ha

1968 1st Crop d; d; d; ds di/ds
2164.2 2035.0 20192 18825 10114

1969 Ist Crop ds d; dy ds da/ds
2307.5 22575 2171.6 2000.8 101.18

() ERERAREERZHE FRARPZERTEEASHAEERZPE  LERORER
BAKIEE > WREZEEHIEN 2 ERIE - TRRHHETAENZBERME  AFFRESERE &
R SRR (f) 2% FFAIAHERZ@S > IEFERTEZEERE  hEESER - &
ek C (&£ (F4e o

EHSERENS AT ERZ RIE NS » R2 (1960) » KRB (1962) #RHEHRE
o GH.Abel, Jr. FE7EMHUR I LB > IR AT IEALI005 (B3RO RILZMR > ERER
RREPRERTERE » KUEEES 6 ~1638] TR AEAENRER2T~34% ; ERENTHER
BB MR 2R R R AP » R w35 ~403E3) » BHEERRIER o Hardy (1959) #9=
ERIEHRSR » RAETFAERBHERARIEZRES » KEMEEARER - LERBELURNX
TZREERREER > RIZIEEEERTE -

BREREETH » LER ORI ETHERRI0N) BTNMENE ORI REETHE
PIFR50RE) » EBRE KT ERZRIE > #HER 5 C.D. Welch B LBdH R EBEN0R (&
WO K o INFEBEIERIA A o Nelson (1946) 7EJL-REMHIMBT RS HREBREZ L Ep »
TN RE R K B2 6. 435 3] » (B INBEREIE » B B 7T E 2 33,8383} o Bary  (1961) SEBIREM
FHPROATE R R iR E SRR TR R » 2RSSR EREIB10EE - X
T2 ERREATERTS% » (R A ERHR B0 » AIERMERLZ98% - & (1962) K Miller
% (1961) sk » BN ILE > WL BBk MEEREE « A EIERE » AEMEIREZ
+-8h (PHE6.6) » EERSEGE AR PR EZE » MERREE » ARBERS
MESAZIE - Howell (1954) {et @A » BiRM2PPM 3§31 10PPM I » HIGERTAER
2 (BAT MEMEHBEROTERFETEE LR o Chief KEMNHE » EFFKAE 12PPM 1 »
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B BBRF > (2 Liconln FEAIHBIENBIGERGE « 2 BEHAEERZRE &+
A R  BERIE ( (PH 65—6.8 ) -~ MILESHREZHE  aNERRE
o

MBI R TR AEZRERS B (1964) SR EIEL R LE i A SIE604 T » KUEE 904 Fr
(AR ARBEES 20880 44 ) » 5 BIRELI%R14% - CD. Welch RIZE7E &%
ERTERE (IR B » BIEHSMIE « Rouse (1961) 7EfTRIFLIS M GRES » MREM L% » 1
FSO0RE SR » KL BIEINEI50% o MLIAGIH I » 10 Nelson % (1945) 7E& IRy Lk » 36
IR IR TS S > R TIORZR o R INSSREY R T MR TR o RS E AR Ay 118
wh > i FI120RE 400G » BTV IR IN 2 % » HEEEERIIE 5 % o Reid % York (1955) #i4&k
TRETFEEER » B AEEDRIER B0 » R RIS T Hi7e — 2 o o Ao HaY: R e fave e BY
BT 2 WA —{ » AT TS 20 o Bray (1961) AMI iR B BIREIR I ¢ L1 eh 7 0 40
SE50RERS » KT B AT B S A B A050% 5 T St 40 3572 200 TARS » R ATSE B i e By
97% o B2 1 LR R B Y & o HE 2 R R ~ ST A HBIR - IERVAIE RIES 7
el > RIEATR o

F4. RiIEEFRKEERZB R

Table 4. The effect of rate of fertilizer application on grain yield of soybeans

e pmlm k| o= & | o | B g o

7 = {
Year | Cropping Order of grain yield Index Remark
1968 2nd Cl'Op f3 fl fg fs/fg f1= N"“on;j—KgO
2968.3 2922.5 2841.9 101.0 =20—80—60 kg/ha
' =1:4:2
1969 2nd Crop fs fa fy fa/f1
fo=N—P,05—K:0
852.5 851.3 825.0 101.0
=40—120—80 kg/ha
1970 2nd Crop fs fs f; fa/f; =1:3:2
1726.5 1715.9 1624.7 101.0 f3=N—P,0;—K,0
=80—160—100 kg/ha
1969 1st Crop f; fy {3 f1/f5
=1:2:128
2069.3 2011.8 2002.5 101.0
1970 Ist Crop fz f]_ fg f;/fg,
' 2214.8 2190.6 2148.1 101.0

(M) TRBESAT EEEEERPEZ HIARBRH R REER » REZBEBEELVE
s A B R FERB R EEAHERIRBEZRE  ENRBE 2 ERAKYE X REHZS
FROAH R BT E R E Rk R B 2 AR o FE SRR R B (R o JERE R R BB
WL E Y NAEERZRGRZEEZYE » ZRERIE -
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5. RTEERLBEIERES MR (ED

Table 5. Analysis of variance of various agronomic characters of soybean plants(2nd crop)

b2 Ji  (mean sgure) F {E (F—value) FEZE{E
R N EE I BE
= mEQ) @) |BEG) 5’653%? FEE)KE®) 1 8 =
Source of E| No. [No. of Seed | W |y Lo [ESER
variation |[%| & |Plant | of | main No of‘ wt. | per @ | @® ‘ @ ©) () 'EEO 2
[l height| bran-{ stem | Pods | Per | 100 § a0
ches | nodes! i plant | seeds | ’ %!

i
|
wmE (d) 3(1968| 107.94) 3.0 0.13 | 389.44; 60.31| 1.62/9.03** 0,18 |0.37|15.9 *K17.04** 0.76| 2.89| 4.44
Spacing (d) 1969 16.56) 1.508| 1.733/158.73) 10.64| 0.83/1.11 |5.69%% 2.,19/10.83*¥ 7.55%% 0,72 2.89| 4.44

1970] 14.00] 1.210| 0.26 |199.56| 14.45) 3.68/1.81 |4.48%* 0.23/11.76%*14.62%%| 1.47|2.89| 4.44

IR 211968 4180 047 | 0665 48.82 866 0.580.35 |0.03 190 1.99 | 245 |0.27/3.285.32
H |
Combina- 1989] 3.49 0.069, 0.942 1263 0.03 239024 [026 |1.20 0.86 | 0.02 |2.08|3.28 5.32

tions of |
fertilizer (f) 1970, 1.65 0.38 | 0.10 827 4.3 1.02/0.21 |1.41 {0.09 0.49 4.88% |0.41|3.28/ 5.32

’ |
dxf 61968 24.81, 0.14 | 0.52 | 23.89] 3.215 2.53/2.08 |0.008 {1.50/ 0.98 | 0.91 [1.182.39 3.41
1969 18.71) 0.722 0.605| 30.84] 2.39 2.13/1.24 [2.72* |0.77 211 | 1.70 |1.852.39]3.41
1970, 229 0.37 | 0.51 | 13.02 1.39] 10.74/0.30 |1.37 |0.46| 0.77 | 1.41 4?{ 2.393.41

% (Error) (3311968 11.95/15.71 | 0.35 | 24.48 3.54) 214
1969 14.84/ 0.265 0.789 14.65 1.41] 1.15

1970, 7.73 0.27 | 112 | 16.97] 0.98 249

* BEEAE S %HE » ¥ BUETE 1 %FE -

* Significance at 5%level, *¥*Significance at 1% level.

(£) TRFEEERKE ERREERZHR » 6. A s R » By EhEk L5 HH
SLEIE R AR RO HEER ERETES =W AlBERILPE SRR EER %ZHE
otk —8 o Mde (BERDD BTZRERA > d (BEBD) K2 d (BERR BRZ

(FRERK) BRBEZ » BER/D » BREASFEERS » BEETRE %E“Z‘ﬁ&kﬂ?},ﬁ\ﬂfi% °
Rz B T =R SR Mg - BRI SR IEEERIEL » WERK » khaks  HEBEKREE
FHGU -



124

# 6. REWMERAT EEREMKZIER (EIH

Table 6. The effect of spacing on agronomic characters of soybean plants(Summers crop)

B | #t g 52 H OB | #h g 152
Item | Year ‘ Order Item | Year | Order
i |
[ .
R | 1968 d, ds d; ds BREE PRI 1968 da dy ds do
Spacing— 2
Plant 56.1 52.7 51.3 48,9 Spacing— 48.6 437 381 36.0
height | | | “No. of
pods
| 1969 dg d]_ d} dz 1969 d-i d?, d1 d2
1 44,51 42.62 42.38 4179 ' 2823 24,04 2366 19.33
1970 ds ds dy ds 1970 ds dy ds de
4761 4646 4545  45.27 51.42  46.20 4348 4223
SEHL R | 1968 dy dy ds dy TR B 1968 ds dy ds d»
% B
Spacing— 3.82 3.53 3.04 2.69 Spacing— 1734 1562 1325 1243
No. of seed wt. | |
branches per plant
1969 ds dy ds ds 1969 ds d; ds ds
3.73 3.28 3.26 2.87 6.70 4.40

1970 ds dy de dg 1970 da d; ds dq
3.41 3.37 2.90 2.80 1745 1735 1497 1450
ZEH R | 1968 dz ds ds d; SR fEF| 1968 da dy ds ds
R EhE :
Spacing— 11.8 117 11.71 1.6 Spacing— 1940 1935 1878  18.69
No. of ) wt. per |
main stem 100 seeds
nodes 1969 ds dy ds d; ) 1969 da d; dy ds
11.31 1118 10.63 10.36 ! 1367 1332 1317 13.07
1970 | " da ds dy dq 1970 d; do ds d;
1219 1216 1194 1190 20.48 1970 1893 1878
|

=t (Remark) :d;=40.5X 10cm=247,000Plants/ha  d3=27X13.5cm =274,310Plants/ha,
ds=30X 10cm =333,330Plants/ha de=22.5X22.5¢cm =197,510Plants/ha.

(R) TR MEAC 3 K R Bl R RTEFR AR BB IR rh » IR EE RIS T B7EST 4R BRI
s STRAMEE 2 FER 5 %2 EREEN  HBOREEIR » MEERE » HIURHBR AT E T
TRBEE ¥ 52— BRAVATHIE RELCR > £E0ES 2 RIER R ETR -
HEERY -
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£T. HEBEFKTEEMR R (EE
Table 7. The effect of rate of fertilizer application on agronomic characters of
soybean plants (2nd crop)

E i g E| H B | &K NE H
Item Year Order Item | Year Order
SRR | 1968 | fy fo|imwsRs | 1068 | g f, f,
Fertilizer- #
Plant 52.7 52.3 51.7 [[Fertilizer- 43.26 41,77 39.78
height | No. of
“ pods
1969 | £y £ fo 1969 | £ fy fo
43.27 42.87 42.34 ‘ 24.44 24.21 22.80
1970 | f 5 £ 1970 | £, £, fs
46.48 46.29 45.85 ‘w‘ [ 4851 45.91 45.08
REkHL />4 | 1968 f3 fs f JERIL R R | 1968 f3 f2 f1
. BrE
Fertilizer— 3.46 3.21 3.14 |Fertilizer- 15.40 14.65 13.93
No. of seed wt.
branches ‘per plant )
1969 f1 f3 fa 1969 fa f3 f;
3.38 3.29 3.26 5.62 5.59 5.53
1970 f1 f3 fy 1970 2 fs fi
3.26 3.13 2.96 16.9 15.86 15.p4
PR e | 1968 f3 f1 {a B EfE T | 1968 f3 fo 1of
i EHLE
Fertilizer- 11.9 11.7 11.5  i|Fertilizer- 19.27 19.00 18.90
No. of wt. per
main 100 seeds |
stem nodes | 1969 f3 f, fs ' 1969 ! f, f; fs
11.14 10.96 10.66 : 13.77 13.16 13.01
1970 | fy f3 i 1970 | f s £,
12,09 12.09 11.96 ‘, 19.76 199,59 19.08

i+ (Remark) f; : N—P305—K;0=20—80—60=1:4:3
fa : N—P20;—K,0=40—120—80-=1:3:2
f3 : N—P;03—K,0=80160—100=1:2:1.25

LI =

(=) ARBZ BAY » EHRKEREE 2R W ERRGEIL R o SERIAH REISTHEE » #7159
FEF REDETER AR ERETRKREY > RABpEL (PHE 65-68) »BhH
%o HAFHERKEE -

(=) EEBET SR ROOFEEIE » TRHERMMZ KTER » BN 5 BAERBEEN » 1
ERTOIAME » TRIE R KEER » BERER - SEELRAS X KEER » AHFHTEE (€2
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(2) MRS ARIL RN > b (US> FATL75108) 2 KT ERRIE ; St =
MY KEERET » AR, (BERD > BARB2AT008) K2 d (FIEA » 5L
2743108 T2 » d, (REERL A » AR 333,330 B 127 SR o 92 F B BHA K S Be 2 B
2 AERERE | ORMEREMT RTINS (1) » KT 2EERIE - ORARAH
T SAMTRRBOR B (W1dy) > SO B RAR o ONE B8 FHFE0 1T WA 5k 1 AT BRI B
B (dysd) o BIRERGHE (23) - -

(B SHEIREEE  HATER 2 WRES » IS IR 2 BRUR - BEHE
BRI - ERE - SRR () 2% BAERMRE » BRAESEEEIE > hREGRE -
R (o ) 2B (4D

() AMREIER T REREY S BRTERE £
PERM > SR o B TR S S 5 BN = o
WEERL D (F5%6) o

) AR KT BRI EIRE 2 (54 57) o

Wl o R REEEEEE T
AR » AR R s »

It e

H - SEXBE w

ZUE (1965) © KREAFKHEIERIZRAN » HEMFR S -LiHP.P.204—205 o

BEFTH (1965)  KEMERIE AR o FEEHE-LFP.P.206—207 o

BB (A970)  TREITHREES IR bR SR T B IR 2 B 28 o rhis LB @ 4R 37695 » P.P.10—18 o

BB (1972)  $EREIICN AT 1 I S AT B SRR B o TR Vol 21(1) : 39—46 -

RRERS (1971)  KEAETAEME L T RSl R AW o thiE RGBT AST5 N » P.PAS—
51

MBI (1962)  KTIMEACE A o 2EPEIL (2) 112.19.

MEERE (1960)  KREIEHABREETH - £EWZI (3) :30—31.

IR S (1962) KEBEMIEAZHYE o BEEWAME o - s

MRS (1955) 4~ BELEREC R ID T R ARMEZHRE o thiE LB e Rui12n o

U (1964)  SRRRE KT ZBRR » B2 o 124348 -

WF. Lehman and J.W. Lambert (1954) Effect of spacing of soybean plants between and
within rows on yield and its components. Agr. Jour. Vol. 52 ; 84—86.

Jackson r. Catctter and Edgar E. Hartiwig (1963) The maragement of soybeans, The

soybeans, section IV+VIII, Academic. press, now york

SARLHL A2 EARE 2 A The Soybean —EMEIE SEALTE » RB——FIH o

Effects of Spacing and Rate of Fertiliztion on Yield and
Agronomic Characters of Soybean!
Kuo—Lein Chan Wen-Long Tsai?

The objectives of this experiment are to investigate the effect of spacing and rate of

fertilization on grain yield and agronomic charaters of soybeans. A 4x3 factorial experiment
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design, with four spacings, i.e: d; (40.5x10cm, 247,000 phants/ha) , d, (30x10cm, 333,330
phants/ha) , ds (27x13.5cm, 247,310 phants/ha) , and d, (22.5%22.5cm, 197,510 phants/
ha) , and with three rates of fertilization, i.e:!f; (20—80—60 kg/ha) , f, (40—120—80
kg/ha) , and f; (80—160—100 kg/ha) , are used. Agronomic charaters studied were :
grain yield per plot, plant height, no. of main stem nodes, no. of pods, seed weight per
plant, and weight per 100 seeds. The experimeht repeated five times was begun in
Summer (2nd crop) 1968 at the experimental farm of Miao-Li Agriculture & Vocational
School, and ended in Summer 1970. The field is of sandy—loam soil with medium
fertility, and with rice plant was the previous crop. The results are summarized as
follows @

1. Analysis of varince of grain yield showed that there was no significant difference
among spacings for all crops studied expect the Summerly crop of 1970, in which it was
significant at 5% level. The effect of different rate of fertilization on - yield was also not
significant for all crops (Table 2) . - :

2. When four different spacings were compard individually, treatment ds (the lowest
plant density) had the lowest yield ; and the other three had higher yield with d,(247,000
phants/ha) greater than d, (247,310 phants/ha) and d, (the largest plant density, 333,330
phants/ha) , respectively. Thus it is conciuded that 1) either low plant density (such as
d)) or very high plant density (suchas dy) will result unsatisfactory low yield. 2) Wide—
row—close planting with medium plant density, such as d, or d;, will produce the highest
yield (Table 3) .

3. The effect of three rates of fertilization varied with crop seasons. However, it
seemed that higher nitrogen and lower phosphorous and potassium (fy) is required for
Summer (2nd crop) crop, and low to medium nitrogen with higher P and K for Spring

(1st crop) crop. (Table 4)

" 4. Of six agronomic characters investigated, weight per 100 seeds and node number
on the main stem were not affected by spacings ; number of pods, : number of branches
and seed vield per plant, were the most influenced characters by spacings. -Spacious
planting will invariably favour these characters, On the contrary, plant height will be
taller with higher plant density because of the elongate growth of internode. (Table 5 and
6)

5. The effect of rates of fertilization on agronomic characters were not significant.

(Table 4 and 7)

1. Serial No. (Q) 558
2. Associate agronomist and Technician, Taiwan Agricultural Research Institute, Taipei ,

Taiwan, Republic of China, respectively.
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Seed and Root Exudations in Relation to Rhizoctonia

Damping-off of Various Crops!

Chin~chyu Tu?®
Introduction

The relation between plant exudates and soil-borne diseases is a challenging problem
in the field of plant pathology. Barton (1) and other workers (2,3,4,5,67,8,9,10,13,)
indicated that exudates from roots or other plant parts are attractive to parasitic
organisms, or inductive to a growth response of pathogens that aids the infection process.
Schroth and Snyder (11) proved that amino acids and sugars of bean exudates favorably
influenced germination and growth of chlamydospores of Fusarium solani f. phaseoli in
soil. Schroth and Cook ' (14) reported that plant exudate was not specific to Fusarium
spp: since spores of may other fungi germinated contiguously to seed germination of bean,
and they evidently proved that incidence of pre—emergence damping—off of bean caused
by Rhizoctonia sp. (isolates of the Praticola type) and Pythium spp. was greatly influ-
enced by the amount of seed and young root exudation. Schroth and Hendrix (12) also
found that chlamydospores of F. solani f. phaseoli germinated in the presence of exudates
from many nonsusceptible plants as well as the host plant. On the other hand, the
specificity of root exudates in stimulating plant pathogen was demonstrated by Kerr (8) .
He grew sterile seedlings in cellophane bags and buried in the soil inoculated with
Pellicularia filamentosa (=Rhizoctonia solani) . An intense development of the path-
ogen occurred on the cellophane opposite to the roots of the two susceptible hosts of lettus
and radish, but such effect was not observed with tomato roots, which are not susceptible
to the pathogen. Buxton (2) also reported a specific relationship between the germination
of spores of F. oxysporum {. pisi and the exudates of three pea varieties differing in
susceptibility to this pathogen. Although further understanding of the dynamic situation
operating in the rhizosphére is needed, it is almost certain that root exudates of plants
play an important role in the establishment and maintaince of the rhizosphere micro-
organism populations.

The experiments reported herein were made to determine whether the amount of
seed exudations would vary among different susceptible host plants and whether the

exudates would influence growth of R. solani mycelium and incidence of pre—and post—

This work was accomplished under the support of the National Science Council. The author is
grateful to Dr. Thomas S. C. Wang of Taiwan Sugar Experiment Station for suggestions and encour-
agement, and to Mr. T. T. Lo of the Joint Commission on Rural Reconstruction for his assistance in
preparation of this manuscript.

1. Series No. (Q) 559

2. Senior Plant Pathologist, Head, Department of Plant Protection, Tainan Fiber Crops Experi~
ment Station, T.A.R.I, Tainan, Taiwan, Republic of China.
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emergence damping- off. Consideration was also given to the sites of seed and young root

exudations.

Materials and Methods

Nineteen crops varying in susceptibility to Rhizoctonia solani were used in this study.
The isolate of R. solani was obtained in 1968 from kenaf seedlings. The fungus was
maintained through serial transfers on potato—sucrose agar (PSA) . Each hyphal cell of
the isolate was found to be multinucleate.

The susceptibility of different plants to R. solani was studied by planting seeds in
autoclaved soil infested with mycelial suspension. The soil was contained in greenhouse
flats. Four hundred seeds of each crop were planted in 20 rows (20 seeds/row) 1in a,
completely randomized design. . The number of seeds germinated was recorded 10 days
after planting.

The filter paper technique (11) was applied for chemical detection of substances
exuded from seeds and seedlings. A piece of 7xX10—in. Whatman No. 3MM filter paper
was inserted between two pieces of same size of aluminum foil and autoclaved for 15
minutes at 250°C. Seeds of different crops were first treated in a solution of 109 Clorox

(sodium hypochlorite) and 2% ethanol for 4 minutes, then placed on the filter paper 114
in. apart the edge. The paper was moistened with sterile distilled water and placed in
a sterilized 1x 10 x8—in. plastic container. Sterilized nonabsorbant cotton was used to press
the foil snugly against the seeds and the young seedlings, to encourage roots to grow
flush with the paper. The container was placed in a polythylene bag, kept in the dark,
and canted at 60° angle to induce the roots to grow downward and against the paper.
Materials exuded from plant parts were absorbad by the filter paper. After 5 days, the
germinated seeds were removed and tested for contamination by placing them in Petri
dishes containing PSA. The filter paper was dipped in ninhydrin color reagent to detect
the exudation of amino acids, amides, and amines. Silver nitrate was used to detect the
exudation of reducing sugars. Fifty replications were made for each crop.

Root exudates from the seedlings of various crops were collected to determine their
effects on the mycelial growth of R. solani. Colorox-treated sceds were planted in sterile
500—m] flasks (5 per flask) containing -purified sand that had been acid washed and
ignited. After 10 days on the laboratory bench, seedlings were carefully removed and each
flask was tested for contamination by placing segments of seedlings and a small amount
of sand in Petri dishes containing PSA. The contents of 10 flasks were washed several
times with sterile water. The washings were filtered to eliminate root retritus and
evaporated to 10 ml. The eluate was then centrifuged in a Spinco refrigerated ultracentrifuge
at 35,000 rpm for 30 minutes. This procedure gave a clear supernatant liquid virtually
free of bacteria and fungi. Twenty ml of the concentrate were poured into a sterile 50
—ml flask and inoculated with 1 ml mycelial suspension of R. solani. After 5 days of
incubation at 28°C, the colony was filtered for measurement of mycelial dry weight.
Solid media were prepared by adding 2% of agar powder into the concentrate. Each

Petri dish containing 20 ml of the medium was inoculated with a 3 mm—diam. of mycelial
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disc. The colony diameters were measured after 2 days of incubation at 28°C.

For determining the effect of exudates on the hyphal growth of R. solani in soil
after planting various crops, autoclaved sandy loam contained in plastic pots was either
infested with 5 ml mycelial suspension per pot or remained uninfested to serve as control.
After planting of seeds, 4 pieces of slides coated with water agar were inserted into a pot
at different directions. All pots were kept in the laboratory where the temperature fluc-
tuated around 28+2°C and provided with 10 hr. illumination. Five replicates were made
for each crop and the test was repeated three times.

The water—agar—coated slides were carefully removed from pots 7 days after inocul-
ation and passed through heat fixing, running water washing, and finally stained with
Rose bengal—phenol solution. Percentage of hyphal appearance on each slide was counted

by eXamining 350 microscopic fields under a low power (x100) microscope.

Results

Susceptibility of 19 different crops to Rhizoctonia solani :

Of the 19 different kinds of crop (Table 1) tested, no pre—emergence damping—off
(including seed rot) was observed with cabbage, sorghum, corn, radish, broccoli, rice, and
cotton. Comparatively severe incidence of the disease was found on peanut, carrot, soybe—
an, mungbean, jute, and pea, and the percentages of diseased plants were 78.9%, 50.0%,
33.3%, 25.7%, and 22.0%, respectively. The other crops, including tomato, onion, broad-
bean, garlic, wheat, and kenaf, showed less than 13.0% infection.

‘Seedlings of peanut, garlic, broadbean, rice, and wheat were free from the attack of
R. solani. However, seedlings of mungbean, soybean, and cotton were completely destroyed
within 24 days following seed germination. The percentages of seedlings of the other
crops killed by the fungus ranged from’ 2.5% to 75.0%. Detailed results are shown in
Table 1.

Comparison of regions of exudation in seedlings of 19 different plants :

Development of the filter paper with ninhydrin showed that exudation was primarily
from germinating seeds and/or root tips of primary, lateral and adventious roots depending
upon the kinds of plants. The exudation of ninhydrin—reacting materials in the plants
tested appeared to be particularly heavy from seeds (Fig. 3) . The source of the exudates
was found to be in the vicinity of the apical meristem, region of the elongation, and reg-
ion of developing root hairs of the seedlings of broadbean, radish, sorghum, corn, kenaf,
soybean, tomato, broccoli, and especially mungbean. Amounts of ninhydrin—reacting
materials varied from crop to crop. According to the reacted areas on the filter paper,
the greatest amount of ninhydrin—reacting materials was exudated from seeds and seed-
lings of peanut and broadbean, while only trace amount of the exudates was obtained

with rice, cabbage, mungbean, radish, carrot, and tomato (Fig. 1) .
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Table 1. Percentages of pre—and post—emergence damping—off of various

crops grown on the soil infested with Rhizoctonia solani@

Crop | Noofsete | germinaion | Bemergence, | Bosemergenee
Cabbage 400 100.0 0 10.0
Sorghum 400 100.0 0 737
Pea 400 78.0 22.0 17.4
Jute 400 | 743 25.7 60.0
Munghbean 400 74.3 25.7 100.0
Corn 400 100.0 0 2.5
Radish 400 100.0 0 40.0
Onion 400 93.6 6.5 75.9
Carrot 400 50.0 50.0 14.3
Peanut 400 21.1 79.0 0
Garlic 400 95.0 5.0 0
Broadbean 400 94.1 5.9 0
Broccoil 400 100.0 0 143
Rice 400 100.0 0 0
Wheat 400 971 2.9 0
Tomato 400 813 12,5 14.3
Soybean 400 66.7 33.3 100.0
Kenaf 400 971 2.9 11.8
Cotton 400 100.0 0 100.0
LSD 5% 0.04 0.08

19 | 0.07 0.14

@Including seed rot. Total percentage of damping-off seedlings in 24 days following germination.

A similar pattern of exudation was obtained by developing the filter paper with color
reagents specific for sugars. Exudation of silver nitrate—reacting materials was also highly
variable among crops (Fig. 1 and 4) . The major sites of exudation were from germin-
ating seeds and young roots. However, sugar exudation of mungbean was different from
the other crops, and was mainly from roots. It was obvious that broadbean, garlic, and
wheat exudated greater amounts of sugars than the other crops. No sugar exudation was

detected from rice, onion, and carrot.

Influence of root exudates on mycelial growth of Rhizoctonia solani

The mycelial density of Rhizoctonia solani in the soil changed considerably after
planting of plants (Fig. 2) . The initial percentage of hyphal appearance of R. solani in
the soil was 249, then increased to 12.1%, 11.3%, and 8.0%, respectively, 10 days after
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planting pea, mungbean, and soybean. Seedling of cotton, rice, sorghum, broadbean,
peanut, tomato, and onion also increased the mycelial density to some extents. However,
some crops such as garlic, jute, cabbage, radish, broccoli, corn, and especially wheat red-

uced the mycelial density of the organism in the soil.

Table 2. Growth of Rhizoctonia solani on various root—exudates at 28°C.

Crop Avg. colony diameter (mm) Avg. mycelial dry weight (mg)

Root—exudate after 2 days of growth after 5 days of growth
Cabbage 64.15 0.07
Pea 61.28 0.27
Jute 63.75 0.42
Corn 62.25 0.37
Radish 68.62 0.22
Onion 57.12 0.22
Carrot 60.25 0.12
Broccoli 58.83 0.42
Wheat 58.25 0.72
Tomato 64.00 0.12
Soybean 64.25 0.09
Kenaf 65.25 0.39
Cotton 68.00 0.37
CK 60.37@ ' 0.37@@
LSD 5% 6.32 0.04

1% 8.47 0.06

@2% distilled water agar.
@@Distilled water.

Similar results were obtained from the cultivation of R. solani with root exudates of
various crops (Table 2) . R. solani grew well on the medium containing radish and
cotton root exudates. The colony diameter of R. solani on these two root—exudate media
measured 68.62 and 68.00 mm, and that on water—agar medium only reached 60.37 mm.
The radial growth of R. solani seemed to be ihhibited on the media containin‘g brocc-
oli—, wheat—, or onion—root exudate. Although the radial growth of the organism on
wheat—root exudate was poor, it was rather compact and the dry weight of the colony

was higher than those on other root-—exudate media.
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Figure 1. Chemical detection of substances exudated from seeds and seedlings
of various crops at 5 days after germination
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Discussion

This study indicates that the susceptibility of plant to Rhizoctenia solani can be clas—
sified into four groups: a) both seeds and seedlings are susceptible, this group includes
soybean, jute, mungbean,onion, carrot, tomato, pea, and kenaf ; b) seeds are susceptible,
they are garlic, broadbean, and wheat; c) seedling are susceptible, they are cabbage,
sorghum, corn, radish, broccoli, and cotton ; and d) both seeds and seedlin;gs are resistant,
this group includes rice only. It was also found that the susceptibility of seeds of different

crops was in the order of peanut, carrot, soybean, mungbean, jute, pea, tomato, onion,



134

broadbean, garlic, wheat, kenaf. The degree of seedling susceptibility to the disease was
in the order of mungbean,soybean, cotton, onion, sorghum, jute, pea, tomato, carrot,
broccoli, kenaf, cabbage.

Incidence of both pre—and post—emergence damping—off was affected by the hyphal
density of R. solani in the soil (Table 1 and Figure 1) . There was a significant diffe-
rence in increase of hyhphal density among the crops planted (Fig. 2) , and those plants
stimulating hyphal density in the soil also induced hyphal growth in witro with their
root exudates. However, the disease incidence tended to become higher when the radial
growth of colony was stimulated by the root exudates of the plants. Increase in mycelial
weight appeared to have no important role on severity of the disease. The results re-
ported herein agree with Kerr’s observation (8) that radish is one of mycelial growth
stimulators of R. solani in wvitro (Table2) , but this is not always found to be true in vivo

(Table 1 and Figure 2) . It is presumed that the ability of stimulation is influenced by
soil structure, soil physical and chemical conditions, and soil microflora rather than
plant root exudates alone.

Schroth and Cook (14) reported that the quantity of seed exudation was an impor-
tant factor affecting the incidence of bean damping—off among varieties. In this study,

however, the amount of root exudates seemed to be not so important as seed exudations.

Figure 2. Changes of hyphal density of Rhizoctonia solani in soil at 10 days

after planting of various crops
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Young roots of broadbean secreted a greater amount of both amino acids and reducing

sugars among 18 different crops (Fig. 2) , but only 5.9% of the seeds were infected with

the pre—emergence damping—off and no diseased seedlings were observed (Table 1) .

This result indicates that the incidence of R. solani—damping—off is mainly affected by

the nature of substances exuded. Therefore, further studies on the relationship between

susceptibility of plants to R. solani and the nature of root exudates are necessitated.

Figure 3. Exudation patterns of ninhydrin-positive substance of various

crops on filter papers




Figure 4. Exudation patterns of silver nitrate-positive substances of vrious

crops on filter papers
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x1 FEMELARLEK
Table 1. Comparison of vegetative growth of two banana varieties
N B e | BT B e g e o | g | B B E | g
\ Ttems| | 0| & | Diameter | = - : ‘| "Plant width | &
N Colour ol?la;:ﬁaeor o'fe};;eud;)— Length | Width Days from g | Hi—dt No. of
oo of Plant ¢ p T s 'ddlo of of . planting West— North - [PeeDers
N pseudo—height?em of | micdle leaf leaf to harvest S ‘Sr h
Varieties stem ower part)  part \ East outh | plant
\ (em)l (em) | (em) | (em.) | (em)) | (Days) (m.) (m.) | /per)
|
Jt | ZEER 121292 17.23 1277 213.66 72.79 358.40 3.52| 3.85; 10.06
Pei—Chiao i
& | R 13754 16.45 13220 15483  69.67 37111 2.90 2.93 12.58
Dwarf Chinese
ey 0 75.38 0.78 — 0.45 58.83 3120 — 1271 0.62 0.62 -2.52
-Differance
v # 100.00| 100.00, 100.00 100.00 100.00, 100.00 100.00f 100.00; 100.00] 100.00
e Pei—
Eist 2 !
Chiao
B £ 100.00] 64.59 95.47 103.52 72.47 95.71 103.55 82.93 82.54| 125.05
Index| Pygarf
Chinese

BRE-REFTREER  BELOLERSSY » BRENRERS FEEN o ARl - BER
HEERLR2 1 1 W4 %I - BAGHEEINRE » 73100 : 65 ML HESEMUER « BHE
AP BB ORL R AL 3. 25% » Mgk — SRRk R SR BORLIL AR I LA L » BB ~ TERELEEIS R
s HRBRAREES —RH o BELENT R RBCCERR » LB R0 2R BN R A -
PRETIBBITHRIE A > — B Pk BLHAVFS100 < 82 » FERILAE100 © 85 » [0 A IRk ST LI B PR
> HEAI R ER LT BRI - ‘

(=) REHER

R 2. BEWEREMIRIER

Table 2. Comparison

of fruit bunches of two banana varieties

T g e —— =
AN s | REENE | GREERE S | IR
\\\ Items AR R HE | ES R T g i I%is?an%% AR TR % ot nmf'r?al' ?ran—
L Length Distance Distance  fromfirst hand| Distance gemento(”;u)xt mger
i \ ‘ of - from { from bract | to the base among - NS
& bunch bunch to ’ scar to first part of fruit BT | EoRF
Varieties \ plot level | hand peduncle hands First Second
(ecm.) (em.) ’ (em.) (cm.) (cm.) hand hand
e %= 59.57 136.60 27.48 59.56 9.84 100,00 100.00
Pei—Chiao
>3 # 48,97 91.38 29.05 48,79 176 0 40.00
Dwarf Chinese
10.60 45.22 — 157 10.77 2.08 100.00 60.00
Differance
Jt % : 100.00 100.00 100.00 100.00 100.00 100.00 100.00
?Bﬁ Pei—
H Chiao
Index B OE 82.21 66.95 105.71 81.53 7116 0.00 40.00
Dwarf ’
Chinese i
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BRRENE - RREE > REEOETE » REEOTHIESS.05% » FARHARERZ — « %
HAE T B s KB BIES 1 ~ 2 R 2 RURBIIA R 7T > MR — R RS TZE A8 — R T pE R
B > REEEEENEERE L > MEELERREBEHRTD » BRBITZENTT o 55— REGRE
f Simmonds ¥4 » ZHEE AL RUREA B EL Auxin » IEF IG5 LRI 1~ 2
BE WHE LA AR O RIIRANBE RS EE > 8% Auxin IEF S 62860 0 FHK
S A ) RBETISE R 2 A BRI - BRI 1 ~ 2 BT R T > 7EBA
TEREE R BB OB » (2R TR RFEO MU R E TR F A - HER
THRHBEVE -

(2 RFERRBEILE

x 3. FHEMETHRTFELEK

Table 3. Comparison of hand weight of two banana varieties

N 24 | No.1 | No2 | No.3 | No. 4 NO.S]NO.G;:H:T;.[ZF\W
N Wi oof | \ # F £
S }f;ﬁﬁs First | Second | Third | Fourth | Fifth Sixth

o e hand hand | hand \ hand hand hand ‘ Total Average
Varieties | | |

Jt E 2.95 2.40 2.02 1.80 172 1.54 12.43 2.07
Pei—Chiao (kg)

*R = ’ 2.20 2.18 1.79 1.64 1.48 1.37 10.66 1.78
Dwarf Chinese
(kg) i

= g 0.78 0.22 0.23 0.16 0.26 0.17 | 177 —
Differance (kg)

s # 100.00 100.00 100.00 100.00 100.00 100.00 — —
etk ( Pei-Chiao

Index‘[ B 74.52 90.67 88.71 85.89 85.89 88.64 — _

Dwarf
Chinese

£ 4. FERWERBELER

Table 4. Comparison of fruit fingers of two banana varieties

H | _
No.%'(()f No. 1 No. 2 No. 3 No. 4 No. B No. 6 sz 3
. |
- fruit | pog Second | Third | Fourth | Fifth Sixth
AR fingers Total | Average
pit hand hand hand hand hand hand g
Varieties
e # 21.77 17.89 15.44 15.26 15.07 14.98 100.41 16.73
Pei—Chiao
23 #= 22.86 17.53 15.66 15.07 14.99 14.71 100.82 16.80
Dwarf Chinese
- 1.09 0.36 — 0.22 0.19 0.08 0.27 —0.41 —
Differance
& #= 100.00 100.00 100.00 100.00 100.00 100.00 100.00 —
: Chi
ek (Pel hiao
Ind ® # 105.01 97.99 101.43 92.20 99.47 98.20 100.04 —
ndeX| Pwarf |
Chinese | ]




142

ARBAPICERREERRESE 6 F - 1 ~6 FFELE 295~154kg 2 » 80
L.50kg SHERERTE » 25 1 00 6 P 22205 141k o BAERFHEE220~1.3Thg 2 M » Hirf 5~ 6
FABERENT » 8 105 6 RF 2R 0.83kg» BELTRERGEN » HRHEHEN LE
BEF - RRARRSEI T NEREE » ESKERAE » TR ERRRIZIE - FRRREE
A RERIRE RSB - I97E 1248 1k » WA S SRR -

() EEE

RO BFEMEEER LK

Table 5. Comparison of the yield of two banana varieties

‘ i
i o | | = kR
T no| m | v oV | e
Varieties ‘ ‘ \ 1 Total | Average | Index
| | i
| [ g ‘
de # 13.04 | 12.09 11.87 11.65 13.52 62.17 | 12.43 100.00
Pei—Chiao (kg) |
S RE 11.36 10.31 10.31 | 10.93 10.85 53.28 10.66 85.16
Dwarf Chinese i
(ke) J |
= g 1.68 1.78 ] 174 | 0.72 2.97 8.89 177 14.84
Differance (kg) |
! i

B LA » A S RIS 1=4.955>( NSk )=4604 » AT R A
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MtEEENREST BEES  HE - B#E

B ESEALFER /I o AR BBRGR R FI2.4m X

2.1m MRRTHREE » (BT MRS I I S /s » OSBRI (IR » S8 FESE RIS ) o

(7)) HIBS R
ARABETTIIN - RERBIS8E 9 A2TH » EATB R RE R

BBIMTE -
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KRH
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Table 6. Comparison of typhoon damage to Pei—Chiao and Dwarf Chinese

A %9 WA | R B | REIRECRAEE | E M B %
. Items reakage of | No breakage and Breakage of
pnﬁ pseudostem (%) ‘ Uprootlng (%) no uprooting (%) petiole (%)
Blocks \\\ Pei-Chiao| Chinese |Pei-Chiao| Chinese {Pei-Chiao | Chinese Pei—Chino‘ Chinese
62.50 0 i 25.00 22.22 12.50 7778 83.33 [ 17.50
I 44.45 0 22.22 0 33.33 100.00 100.00 -15.00
m 55.56 0 11.11 40.00 33.33 60.00 75.00 26.67
v 62.50 0 25.00 20.00 12.50 80.00 100.00 S 4375
Vv 66.67 0 11.11 10.00 22.22 90.00 100.00 - 18.89
$tit  Total 291.67 0 94.44 92.22 113.88 407.78 458.33 121.81
5 Average 58.33 0 18.89 18.44 22.78 81.56 91.67 24.36
158 Index 100 0 100 97.62 27.93 100 100 26.57-




143
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SRR  RITER A BRI » BHEE81.56% - L E22.78% o B WK ITE R R EIREE -
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Téb‘le'7. Comparison of hand morphology, quality, susceptibility to anthracnose

and storage life of two banana varieties

o T e m o preu RAE RAE REE REW REEE| REEE
Items Width Width Length Width Length | Width | Thick-. | Weight
. of of of of of of ness of of
5 " hand crown | pedicel pedicel finger finger finger finger’
Vatieties | @) | ) | e | @ | ) @) | @) | )
T I i , - - T .
5o Pei— 100 100 100 100 100 100 100 [ 100 -
H Chiao
Index w | i
Dwart | 10385 | 9104 | 10098 103.23 95.13 98.41 [ 98.15 85.25
Chinese | | i

AN [ R
TR o B R OA R RRASEE | R OA O B BORRGE omoH
\ Items ' Thickness | | Water
. Per. of - Suscepti- -
o sl?f ul (C)(f)mi?t . 'gfext:lre ‘ bility to Storage life
BfE o T pn pulp puip puip | arthracnose
Varieties . (%) (%) (%) O CS (%)
i %= : |
" Pei- 100 100 100 HRR RS A 100 100
E= %{ chiao b )
Index % 7 ’ ’
Dwarf 81.82 98,80 96.67 | HREL{ER) 138,03 82.08
Chines i !

LEREMEEAETHS 6 H > BHE 3K SEUSWBEE > A S. P. F. No2 BFEUOL

W& o RTLRCRPIFIRE RN o WAL R R RIAR L L R R MR » (R ERERIE
N % MR EBHEIES » RS REVIE  BRERBELTREERE L EEERA » K5
BERFREREBRLERE o FRME N BERREK > mpl = FREHE » BEREIIEK
EESH ; RAFIABEE » WERK > FERRE o RRESMFEEIIA EaEEZKE » B
B~ IR BRI SR 8 4 BB IC AR T B A RARH » BERE BERABRENR
ﬂiﬁﬁ%%?ﬁﬁ?ﬁ?ﬁﬁ%#ﬁjﬁ{ (Standard Colour index number for banana ripening) fEHEfH 45}

s MBRITEAERRM 6 o DOHREERA 7~8k - M3KESERANALETHF
JﬁZLZH BEBITAR » ERBREME38H » FIAMERITE ) TR o ERETHREMEER
FLE S B EEAY ~ R BRI F R LR AN R AT 0 IR R — PR o BRI BOEREE A - 7E
A G 7 AR AT » A E 8 N HEBRRE » JRHERANES » BoAREAEY
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> MERERET » RHLERR TRIEERR o
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Comparison of Some Economic Characters of the Cavendish

Bananas Pei—Chiao and Dwarf Chinese
by
B. B. Dai

Summary

In the summer and fall months, typhoon often causes serious loss in the production

.of Taiwan banana, Pei—Chiao, a member of the Cavendish group. In these months, Pei—
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Chiao planted for fall harvesting is taller than the ones planted to be harvested in any
other seasons. In order to minimize typhoon damage, Dwarf Chinese, a shorter Cavendish
clone, may be considered as a substitution. The present study was designed to compare
Dwarf Chinese with Pei—Chiao with respect to plant and bunch characters, yields, fruit
quality, typhoon damage, storage life, and susceptibility to Anthracnose. The suckers of
each clone were planted in a plot in a randomized block design with four replications to
produce fruits for fall harvesting. Pei—Chiao was twice as tall as Dwarf Chinese when
they were planted, and in both clones six hands were saved for each bunch. The trial
was carried out in Fengshan from 1968 to 1970 with the following results :

1. At the time of shooting, the pseudostem height of Dwarf Chinese was about 65%
the height of Pei—Chiao.

2. Dwarf Chinese withstood typhoon better than Pei—Chiao. When the velocity of
the typhoon reached 27.5m/sec., no breakage of pseudostem was found in Dwarf Chinese
while the percentage of pseudostem breakage was as high as 58% in Pei—Chiao. Breakage
of petiole was also 73.43% much lower in Dwarf Chinese.

3. When the spacing was 24m x2.lm for both clones, the yield of Dwarf Chinese
was significantly lower than the yield of Pei—Chiao. The yield of Dwarf Chinese may be
improved if adjustment is made in proportion to its smaller plant size by using closer
spacing.

4. The fingers of the first and second hands of Dwarf Chinese tended to be
irregularly arranged.

5. In comparison with Pei—Chiao, the finger of Dwarf Chinese weighed less and its
skin was thinner. Dwarf Chinese also had a shorter storage life and was more suscepti-

bility to Anthracnose.
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STUDIES ON MANGO FRUIT SPOT

I. Symptoms and Causal Organism
by
Chia-Hsin Liao
Summary

The fruit spot of Mango, a new disease in Taiwan was found at Yu-Ching in 1969,
the same disease had reported by Patel in India in 1948. The disease is characterized by
appearing crack with clearing exudate at lenticels on fruits about at the 10th day after
inféction, then turning to deep brown stellate spots with raised and heavy bacterial e)i:
udate flows downward. The lesions are 1-Smm in diameter, 2-3 mm in depth. v"I‘h'e leaf
lesions are angular, dark brown, water-soaked areas from 1-4 mm in diametef With;
clearing margin, rough and raised later. In severely affected ones, the most of fruits
and leaves are falled down, sometimes the tender branch may infected. '

The causal bacterium was isolated, it is a aerobic bacterium, rod-shaped 0.4-0.6x0.8-
1.7p in size, Single or short chain, not acid-fast, without endospore, motile by monot-
richous flagellum. Potato-Dextrose Agar colony is circular, white to creamy white with
entire margin, smooth, glistening, translucent. No growth in both Uschisky’s solution and
Cohn’s.

The temperature range for growth of the bacterium is 8-36°C, the optimum temperature
being .28-30°C. The pH range for growth is 4.0-10.0, the optimum being 7.0. Starch and
casein are hydrolyzed, nitrates are not reduced except Fs 33, gelatin is liquefied, Litmus
is reduced, no indole is produced; hydrogen sulfide is produced. Acid but no gas is
produced from glucose, saccharose, starch, Trehalose, Dextrin, D-Galactose, D-Xylose,
Raffinose, Grycerin, D-Mannitol and Sorbitol, no acid and gas are produced from L-Arab-
inose, Lactose,Maltose, Inulin, L-Rhamnose, D-Mannose and Salicin.

The causal bacterium affects Mangi fera indica L. but does not infects Anacardium

occidentale L. (Cashew nut) .
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