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FIG. 1. X—RAY DIFFRACTION DIAGRAMS OF SIN—SHE
LOAM (GRAY AQUORIZEMS)
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FIG. 2. X—RAY DIFFRACTION DIAGRAMS OF FENG—LIN
SILTY ICLAY:LOAM (GRA—Y AQUORIZEMS)
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FI1G. 3. THE REPRESENTATIVE X-RAY DIFFRACTOGRAMS OF CHUNG—LAN
SILTY CLTY (GRAY AQUORIZEMS)
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FIG. 4. X—RAY DIFFRACTION DIAGRAMS OF CHEN—HSING
SILTY CLAY (D. GRAY AQUORIZEMS)
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FIG. 5. X—RAY DIFFRACTION DIAGRAMS OF TAI—PEI SILTY
CLAY LOAM (GRAY BROWN AQUORIZEMS)
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FIG. 6. X—RAY DIFFRACTION DIAGRAMS OF YING—PANG
CLAY (DARK. GRAY BROWN AQUORIZEMS)
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FIG. 7. THE REPRESENTATIVE X-RAY DIFFRACTOGRAMS OF MET
NUNG SILTY LOAM (OLIVE AQUORIZEMS)
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FIG. 8. THE REPRESENTATIVE X-RAY DIFFRACTOGRAMS OF
CHENG—TZE CLAY LOAM (PADDY GLEY SOILS)
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FIG. 9. X—RAY DIFFRACTION DIAGRAMS OF NAN—PING
CLAY LOAM (PADDY LOWLAND GLEY SOILS)
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FIG. 10. X—RAY DIFFRACTION DIAGRAMS OF TOU—LU SILTY
CLAY LOAM (PADDY LOWLAND ALLUVIAL SOILS
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Table 2. Estimated intensities in X-ray difractometer records of the representative
soils of aquorizems in Taiwan.
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Table 3a. Number of the intensities of clay minerals present in various
layers of the gray aquorizems.
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Table 3b. Number of the intensities of clay minerals present in various

layers of the gray brown aquorizems.
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Table 3c. Number of the intensities of clay minerals present in various
layers of the olive aquorizems.
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Table 4. Estimated intensities in X-ray difractometer records of the
other representative paddy soils.
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% 4 % i B 10.16 { A
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FSRE ) SiL : \ ! i
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alluvial SiC |
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W FE| 60 G2 | 30—43!  — ' m wos — i - v.s
CL 1 1 1
(c-4 62 1IG4 | 68—100 — ] m w ' ov.s - = v.s
_ | | N
I ‘ [ v }
o JL 8| 205 Avg ' 0—15 g m - — s - = w
i ; | !
i (s—3)! 207 B21g | 2244 m |- w s — — w
fE Mg b | ; ; i
Jg 210, IIC2g | 92—100 m o - w S w
Paddy i j ‘ !‘ (
lowland J§ ¥ 117 Apg | 0-—19 W — m | wo| - — -
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(S —23) 119, B2lg | 30—50 m ! — W m W — S
122) 1IC2g | 84—100 — W m s 1 — — —
‘ . . | S
: i
| |
@S'C ZF 21 Ap 0—15 m — m w ; — w w
1 ]
TAH AR (N-5) 24/ C3g | 50—65| m — wolow i — wow
Paddy ‘ |
vellowish 17} Ap 0—23 m — m w — — | w
brown ‘ |
latosols il Z 18 C1 23—43 w — m W — — | v.w
SiCL l i
(N—4) | 20‘ C3g 62—92 w — | m W — = | w
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Table 5a. Number of the intensities of clay minerals present in various
layers of the other groups in paddy field.
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i | | : ; |



14

| | |
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Table 5b. Number of the intensities of clay minerals present in various
layers of the other groups in paddy field.
i HO|B K |@ Fl#Ro B & BIFEA @Gl B FAIE B
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Table 5¢ Clay minerals of the various soil layers of paddy field derived
from different parent materials.
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Table 5d. Clay minerals of the various soil layers of paddy field derived

from different parent materials.
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Table 6. Result of thermal gravimeter analyses of the aquorizems.
| [ | | loss loss Total
] # 4 U A 1 & k| W 4 A 45 | between | between | crystal
absorbed Water | 180-325 | 325-1000 water
; % | °C °C %
| . - . ° igni R - -
Sub-groups ; Soil types | Soil No. | Horizons lggsi(; 1g}r)1;§sd """ Igriujtcd b—{a_s1s |
g ik bk 42 ABg 7.86‘ 8.59 3.96 537 933
(N—9) ‘
45| BC '1.42‘I 8.02 2.53 5.44 7.99
| 47 C2 7.79) 8.77 3.73 631 10.04
K KE L ).%(kwagﬁg 218 Apg 3.49! 4.00 240 7.56 9.96
! E— |
Gray 281 B2 6.80\ 7.22 1.19 5.00 6.19
aquorizems .
284! 1IC3g 5.27!‘ 5.60 1.8 478 6.33
ﬁ%@tﬁ*ﬁi 89 ABlg 15.18 18.55 14.84 272 1756
Cc—9)
91} B2g 11.445 14.48 16.23 10.26 26.49
94| IIIC3 16.01i 20.54 16.40 11.88 28.28
i |
| i
| %:I[:t"‘ﬁiiﬁ 1 Ap 10.76 11.79’ 3.89 5.72 9.61
il
B 5 IICI 9.68 1043 2.29 5.43 772
IR EEEIKEE L
Gray brown
aquorizems 'Ké(‘ ks £ 106/ Apg 12.14 13.24 281 6.22 9.03
(e, )
108| B2 14.55 15.36 1.717 3.79 5.56
110 C2 13.64 14.65 2.51 4.90 741
T l
¥ B 297 Apg 2.98 3.20. 2.03 5.41/ 7.44
e ARREL | (S—1D J &
Olive 299 A2g — —] ~— — —
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’ 301 IIC2g 10.02 10.73) 2.32 489! 7.24
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Table 7. Result of thermal gravimeter analyses of the other groups.
i \ Loss loss Total
i) ¥ ‘ + pil ‘ Xk e E K| Wi MW I 4r | between | between | crystal
absorbed water 180—325 325-1000| water
| | c |9
) . [ 180°C ‘ Ignited ﬂk e I SO
Sub-groups | Soil types | Soil No. 41"1011&01’& " basis | basis Tenited basis
T N 7 [ '1 ]
Conk R R 771 Apg | 281 3‘03 3.85, 5.71 956
EREARE (D ! | | !
- 79 G2 i 5.92 6.28 123 6.16 751
|
i I
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Table 8. The other major chemical properties of aquorizems.

[l M| £ | kR 0. M CEC Free Free | Available
Sub- Soil pH % C/N | Le/lo0g| Fe0s | MnO; SiO,
groups | Soil types| No. o ~ g % % mg/100g

ok & A 43] 5.9 0.81 8.0 113 3.3 0.04 15.9
(N—9) ‘
45 6.8 0.40 4.8 9.9 3.0 0.03 20.7
47 6.6 0.20 3.0 77 28 0.05 185
ﬁﬁfb\%ii‘ 302 5.3 242 71 71 2.1 0.01 10.4
304 7.6 0.45 5.2 27.7 3.7 0.27 215
REKTEL
Gray EREREEE | 278 6.0 1.57 8.8 5.2 2.6 0.01 4.7
aquori- (E—8)
zems 281 71 0.88 73 35.9 4.0 0.47 19.4
284 7.6 0.71 6.7 15.8 2.2 0.10 14.9
f}%mt‘#&i 87 6.3 2.68 9.7 22.6 2.5 0.04 11.5
89 79 1.20 6.6 21.6 3.3 0.05 16.6
91 8.0 1.00 6.4 19.6 6.5 0.07 24.1
94 78 1.20 11.0 8.8 28 0.07, 185
B - 1 _ |
|
AL | 1| 5.11I 2.44 6.4 8.4 0,9; 0.01 10.6
(N—1) |
i A I 64 1.00 03 132 34 0.08 26.0
G}ay | '
brown AR A 108 5.2 2.61 9.5 455 3.5 0.03 5.2
aquori- c—=17) | 1 i
zems | 108 7.2 1.24 11.3 59.2! 5.4 0.09 35.2
110 73 0.73 10.8 495 5.0 0.10 37.9
o . |
| | :
i K TE 921% B 297% 7.9‘ 2.49 8.1 15.9| 26 0.05 14.7
+ S—11) !
Olive 299 8.0| 0.28 5.3 24,5, 45 0.09) 29.1
aquori- ‘ | | ;i | i
zems L30L 7.7 0.22 4.3 24,0, 2.3 0.02 27.4
| | | | ! | |
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Table 9. Major chemical properties of the other sub-groups.

| I | .
) B pil] J:ﬁ!’i Free Free | Available
“Sub- Soil | pll OM 1 oN BN, FeO; | MnO, | SO,
groups | Soil types | No. ! % /1001 7/ % mg/100g
— e -—»———'——"7— —— - e o e e e — —— v,,i — ——— ‘ — - 1
;’ B AR RS 3% 77 5.4 2.82 6.3 111 2.8 0.04 11.45
(N—11) |
’ 79 6.3 0.59 5.7 3.9 3.4 0.05 7.19
far HLUL/)\ ; ! i
}5dd 80 6.3 0.50 6.5 45 28 0.03 9.26
Paddy i ‘ ; i ‘
lowland | i . |
gley soils | “é % *4;5)1;% 60 8.1 3.17 78 39.3 38 0.08 19.56
c— ‘ ‘ ;
62 78 161 8.4 184 3.0 0.15 23.20
| ‘ 1 i
[( 6;«,, A 2 6.5 243 10.1 24.1 29 0.03 11.64
TS Mo | 83 76 121 94 29.6% 41 009 3123
Bt
Paddyd 86 7.4 1.01 74 38.3 43 0.05 34.35
lowlan : :
alluvial - | i ! !
soils /HZ'. I Jj; 4 250, 5.7 232 9.6 5.1, 1.8 0.02 76
E—3) I | ;
251 6.3 2.00 8.9 SJi 23 ong 12.9
l |
*" A e Y R i
IHEB?ELE L PREE | 17 5.1! 2.00 7.6“ 9.9 1.3 0.01] 13.3
Padd 4=
Y B, (N—4) B 5.8 0.57 47 10.7 1.6 0.1/ 20.4
latosols § i | |
o 5.6 0.43 3.6 22.7 3.6 0.01] 38.8
| | i
o 7 7 o v”! T } o T ‘ o ) 1 A T
R | 205 6.5l 3.61 105 159 4.7 0.06§ 22.5
(s—8n) | 207 18 279 101i 122 5.1 0.09 59.4
R HE ! | | |
(=hen ‘ 210 78 1.69 10. 8| 8.7 41 0.07 61.6
Paddy | f } |
lowland | N I | “
planosols \E% 7}531)1% 117 6.2 3.19 10.3i 18.8] 4.0 0.05 17.2
1"(s—2 | | |
i 119 76 238 1L5 122 44 0.07 48.4
i | ‘
i | 122 17! 0.84 12,0, 8.05 28 0.05 40.1
3 1 |
=+ AHAKEHIEHIES
Table 10. The new soil classification of the representative soil types of
the paddy field in Taiwan.
+ Mol ow Mo * #) o o Om
Great groups | Sub-groups ,‘ Soil types i 3011 proflle No.
S b S . { O
3 I. Gray aquorizems N—2
‘ ~ H
| REkEE N—9
| E—5

Aquorizems ) B i
B N—8
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|
ZN A i R 7R S—12
FH -8
AN S—22
SRR £ c—9
FH#EL S—10
II. Gray brown . -2l Y N—1
aquorizems e+ N—7
| ERfakE R THIEH N—6
TG IE c—1
ety i c—7
III. Olive aquorizems | AT+ S—26
: T i €8 0K TR - =RmpAN S—33
! SRV | s—11
S AL S . 1 .
| IV. Paddy lowland | SRAFHE ' N—11
| gley soils | | N—10
L AR O - 1 EL N l c—3
Gley soils | | ) l
; I kv g ‘ S—27
w®OHs ke » [ i
\ | , c—4
T ! c—s
| i !
| V. paddy upland gley | TFRIBAE | N—3
o soils |
\ l ) -
VL Paddy lowland B Hs | c—2
. |
| alluvial soils. LM i C—6
Alluvial soils 15 S Mo i i 1 SRR I c—8
weoR | H kIt | E—3
‘ & ; E—7
|
75 A‘?i‘ 1 1 E—6
‘ . | B
| | |
| VII. Paddy yellowish | ¥EHs1E = N—4
brown latosols
Latosols SN+ N—5
N TRMIRE ’
R A2 |
VIIL Paddy reddish | SULspfict ‘ N—12
e ' brown latosols -
l
l I1X. Paddy lowland FEELFLIE ‘ N—23
Planosols planosols - )
o BN ARG £ S—32
5 B o+ RS A - L
BT E S—25
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Table 11. The contrast between the soil classification of this report and the

7th approximation of USDA

Soil classification of this report. Soil classification of 7th approximation of USDA
Great groups Sub-groups Order l Sub-order Great-groups
Aquorizems 1. Gray-aquorizems Alfisols Aqualfs Dystraqualfs

Alfisols Aqualfs Eutraqualfs
1I. Gray brown Alfisols Aqualfs | Dystraqualfs
aquorizems
II1. Olive aquorizems Alfisols Aqualfs Dystraqualfs
Alfisols Aqualfs Eutraqualfs
Gley soils 1V. Paddy lowland Inceptisols Aquepts ‘ Araquepts
gley soils ,
V. Paddy upland Inceptisols Aquepts ‘ Araquepts
gley soils ‘
Alluvial soils 1V. Paddy lowland | Entisols Fluvents Dystrfluvents
alluvial soils | Entisols Fluvents Eutrfluvents
Latosols VII. Paddy yellowish Inceptisols Udepts Dystrudepts
brown latosols
VIII. Paddy reddish ‘ Ultisols , Udults Rhodudults
| brown latosols | g
Planosols I1X. Paddy lowland ) Alfisols Aqualfs Fragaqualfs
planosols i

LR I R 2 MR D RE » Ik CEC MBHLIREERIIERF MK : Vermiculite™ montmo-
rillonite> Illite & chlorites> kaolinite=>hydrous oxides, &RIFEH M » BHHARZ » K¥EA
PRRE N Y » BHEAERY » EENMIAL » B DO LB FIREr G % mn L 2 U6 ee »
B AT R AR LR A R RS B B ERR S TR ARZE » [ERIE &R 2
38 5 TR FE MRS - R S BB E L PR A RBRABESR S - BEESREEERRK &
AR DB L8 KEeKBLRKEAKBLUFRABEER S » BakaEaRZ  BAH
RGREFERZ % » IRHBEEXR  MERERKELUFRARKRARE » BERARZA 1L
T o AR LR LR BE M E AT HAE DR T A - S LR B R A LR A T
IEHEY ~ B - ke PH 2 HEVIZG » M& LI H LR 7ER — B8 Aot
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SIUDY ON THE CLAY MINERAL OF THE
SOILS OF PADDY FIELD IN TAIWAN?

by
Ku-wing Leung & Ching-yuan Lai?

Summary

. Soils of this study were selected from 36 representative soil profiles of the paddy

field in Taiwan. It included 5 great groups, 7 sub-grops, 27 soil types, and 76 soil
samples. Eight items of physic-chemical properties were analyzed. The purpose of
this study was to understand the clay mineral and the related physico-chemical proper
ties of the representative soil types for the reference of the soil classification and the
improvement of fertilizer application. The results were shown in from fig. 1 to 10
and from table 1 to 11.

. lllite were the most dominant clay minerals that present in all of the representative

soil samples. There were some vermiculite or chloride present apparently in part of

- the soils and some kaolinite also occurred. Concerning the primary minerals, quartz

was very common in these soils and some with feldspar.

. Concerning the clay minerals of the soils of sub-groups, vermiculite and its mixed

layer were occurring dominantly and illite was the second in olive aquorizems and
paddy yellowish brown latosols. They were shown on table 3¢ and 5b. The fertility
potential of these soils belong to the high.

. Hlite and vermiculite were the dominant and mixed layer or kaolinite were the sec—

ond clay minerals in paddy lowland alluvial soils and paddy lowland planosols. They
were shown on table 5a. The fertility potential of these soils belong to the moderate.

. Hlite was the dominant, vermiculite and kaolinite were the second, mixed layer and

chloride were the third clay mineral in gray aquorizems and gray brown aquorizems.
They were shown on table 3a and 3b. The fertility potential of these soils belong the
poor. Illite and chloride were the dominant and mixed layer was the second clay
mineral in paddy lowland gley soils, which was shown on table 5b. The fertility
potential of these soils belong to the very poor.

. A new soil classification system of the representative soil types of the paddy field

in Taiwan was recommended based on the data of clay mineral and the other
physico-chemical properties. It was shown in table 10. The contrast between the higher
categories of this report and the 7th approximation of soil classification of USDA
was shown in table 11.

1. Serial No. (Q) 782
2. Senior Soil Scientist, Head of Agricultural Chemistry Department, Soil Chemist, respectively .
TARI, Taiwan, Republic of China.
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sk £0% ¢ RGP EIEE Y  ep s WL E I RRIF204 - LR B RS H
PO RPN L DR AR L BB R R S g 1 0 2 e

AHEE LA T 5 IR LARAN 0 2 MR o 3. AREE 0 4. MREP > 5. ZBR 0 B
F bR 2004 BAMESAT » HE (N) B (P05 ~# (K0) ZHiffiies £ 12080
% 80 kg/ha o K8 A& FZEAR65 » FANETRIAT » SAE 4 PR o A0 SRR 1 = BRI
HER RS

RISt B © 75 Sh20 M B MR 17 RaABR » RSP » BB > SVIG A% 0 B 3 i M
8 T o JENEEErh ARSI BB IR SE M 5 IR BA25% PEHEAE » 309% 1R 55 —FGBIE » 25% 1FER =B
BE s FLER2096 VETEAE 5 4MARRI20% VEHEAE » HeERB0% A5 ik » LIBIEHE Tz o FIEFIBRERSN » B4
“%ﬁﬁﬁiﬁftiﬂj s SR GARET » NETIRYS2.5 < 4==10 ZFHAR - FERHET) > 4 B HHOIE LB R

o A4 b ARSI (N 60 kg/ha. P,O5 O kg/ha 7 K,O 40 kg/ha) % jBR.(N 60 kg/
ha P 0; 80 kg/ha K,;0 40 kg/ha) Fiffg kil

s 1 pH O RBEEERGE (£ k=1 1) ™ > 244 Walkeley $il Black %
P00 3UE T R R (Hy drcmeter method) G0y 4 PR LA SR P B T R R
Beps 0 5. 2B EER 0 715 o JIHELSSTLL Ascorbic acid PEmTEIEa RS2 @ o

w1, HRLEZEBEEK

Table 1. The chemical characteristics of the soils tested

,‘ T R . |
Soil | Location pH | ! Tex—| Mechanical analy-, ‘Orgamcl CEC ‘E,\chang/ei%l())le”;auons‘! TFree lExtrac—
| ! sis ’ | mebE | | table
; - | matter | mey | , i | Fe , Al
No. | ture | Clay | Silt [Sand| % |100g K | Ca | Mg | % | ppm
R/, w ‘ 1 1 | ;

Sandstone and shale alluvial soils

! i 1 ‘ 1 ! ‘ i

NT-1 rmzz;a;qz%gmj 5.3 SiCL 37.9! 480 143 24 131 022 549 149 147 296
‘ | ‘ | l : .

NT-2 [fpirtiem 47 L | 219 400 381 23 118 0.13} 489 115 096 308

NT-3 m;zm;mmqﬂ 75 sicLl 209 560 141 31 163 020 2844 247 156 147
] % : | | s :
NT-4 [gi¥ L7 8 54 CL-C - 399 380 221 37 229 028 1287 362 186 %66

‘ | I i
NT-5 [Ffsmisasdem 56 L 239 460 30.1 2.2‘: 15.6“ 0.24! 724 2a4 111 225
s ? | ; \ i

Slate recent alluvial soils

| | |
|

| | ! ‘
CH-1 #{LHREF LS| 72 SiC 35.9 48.0 16.1 2.7, 9.73 0.09 8.58] 1.52 1.05 11.8

CH-2 %ﬁz{kmﬁﬁ%ﬁﬂ 76/SiCL | 359 540 10. 3.23 105 014 3443 214 095 171
‘ | | |

YL-1 J}iéj:ﬁ[ﬁﬂ%%}&gﬂgﬁﬁ 6.2/ SiCL | 379 46.0, 16. 2.6 11.91 0.19 6.94) 2241 1.02 18.0

YL-2 ;Tg}*ﬁ}i%}}ﬁiﬁlfﬂ 5.8/ SiC 43.9] 48.0 8.1 2.91’ 11.9% 0.32 6.34 2.07‘ 0.99 229

YL-8 |EHP]

YI-4 EHFEEERE 76 L | 219 400 381 3.4 11.7j 019 3244 239 072 96
YL-3 EHTEEERE 69 CL

|
|
i 6.1 SiCJ 399 460 141 40 156 029 1058 283 099 192
I
|
)

209 460 241 30 100 o.11i 699 144 072 153
|
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Slat(\ Oldm alluvml soils

}
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!
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|
(:17173 b e 200 8520 181 26 123 014 1897 107
| ] | : i i ' \' ’ ‘! )
CH-4 @it s} rhe E’ 75" SiL } 199 54.0; 26.1; 94i 10.7‘; 009, 2545 1.45] 0.811 6.2
5 ! i ! | ! !
CH-5 L thf’;BJ 72 SiCL . 319 48;Oi1 20.1 33 147 0.19; 17.22 1.64: 102 6
b o f ! " e
Mixed alluvial soils
r o ] el ol I B
TC-1 i% WAKEHE 53 L ’ 239 400 3.1 30, 95 023 399 104 020 212
a l | : | i |
TC-2 ek 54/ T | 13.9“ 400 46.1 20 5.9i 0.4/ 2.69 0.77’ 021 257
| : ? ‘ ! i 5 ; ! :
TC-3 BEifokiiE 49 L | 219 460 30 2683 010 319 0'75] 042 280
i { r i i i i | ,
TC-4 l%q: WHERIGE 5.7’ S 13.9{: 28.0!‘ 58.1! 2.5 8.1£ 007, 449 120 0.93! 105
| * | |
TC-5 |BErR b BEREIEEE 6.3i L | 179 38.0i 441 ; 70i 0.10! 5.34!\ 157 093 75
! | | ! ! |
K2 HERTEPEEREBZSHEE
Table 2. Amounts of soil phosphorus fractions of the soils tested, ppm
Soil No. : Total —P } Al—P Fe—P ’ Ca—P [ Occluded—P | Organic—P
Sandstone & shale alluvial soil
| |
NT—1 440 274 1563 ! 38.6 ’ 1175 | 100.8
|
NT—2 820 66.7 38 | 1880 131.8 J 897
NT—3 650 57.4 1038 | 140.3 ‘ 838 | 164.7
i
NT—4 450 165 1465 | 450 [ 75.0 } 167.0
& s
NT—5 650 48.6 2645 | 1813 | 1300 | 69.6
§late recent alluvml sml
! | !
CH—1 800 30.6 803 55.0 880 | 146.1
| : 3
cr—2 800 205 180 | 4900 %0 | 1788
YL—1 675 215 1100 | 3170 928 | 1337
YL—2 770 353 1773 317.0 145 125.9
|
YL—3 755 19.8 121.3 334.0 715 | 202.4
YL—4 850 49.9 85 515.0 190.0 71.6
YIL—5 725 28.1 838 ! 436.0 65.8 101.3
Siate o]der '111uwa1 9011
] | |
CH—3 ’ 1040 738 143.0 ‘ 567.0 ; 1125 ‘ 1437
CH—4 r’ 770 25.9 24.5 | 5480 | 75.0 ‘I 9.6
CH—5 { 875 475 105.8 l 4820 93.3 ! 146.4
| !
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Mixed alluvial soil

TC—1 675 2085 8.0 100 | 101.7

‘ 83.8 ’
TC—2 345 ‘ 273 ‘ 450 184.0 : 320 56.7
TC—3 450 298 1108 191.0 | B0 82.4
TC—4 400 ‘ 149 795 1390 | 700 %.6
TC—3 380 | 133 59.5 1715 | 485 872
l | | i

6. i pERE > /7 BERIF Chang and Jackson ) #:» 7. HHEEBEAIM 204 A T 2 22
Rz o 8.UFEESUA Na,S;0,-EDTA #ilEz @ » 9. WHH4EM IN NH,OAC pH 4.8 #1141
Aluminon [z o

W7 @ AT TR S 1 > 0 BEES » 3t 2 |UT Kjedahl's i+ JUEHE ~ 4105 »
RIS A E ARz Ik{btk (550°C) - BRAIGARRSRY: » SIHER NS O o
HWRET®H

=~ IR RE 2 00 (00 P U O L SR R BT © S R ORI A i DU
FEEMER LT SRS ICRM L » FRBE G L o« B2 SN & » BEEMELL
SuRS RS E o JUOM L BRI A I L o R IR R A B R L S R AR L
SRR (AGREERER) Bl - AR A BE S LRI A B O IIE s E 4~ T %M o K
PRRERITE14~2090 [ o JEUBRSFHLIT 9 BFPE AR A R L D IR T BE 2 50 (B TR BT o

3. HELTBRBEAIMBEEE S HEY

Table 3. Average amounts of soil phosphorus fractions of different soils

, o P ] oo
[ (| ©oAr 23 SRESGTE  BUEEATE 0 BSHEAT M B R
Soil . Total -P Al-P | Fe-P Ca-P  Occluded-P | Organic-P
o R 4,{ o ‘ g e
TR 6020 | 27 . 2090 | 1026 | 1204 1184
Sandstone & shale | (100) | (1) (347 | (170) | (2L5) 19.7)
alluvial soils | ‘ i 1
bt eriuilien ' 767.0 208 | 875 | 409.1 1034 1371
Slate recent i (100) (4.0) | (11.4) | (53.3) (13.5) | (17.9)
alluvial soils : !
s 4 , 8950 | 490 | 9L1 | 532.3 936 128.9
Slate older ! (100) (55) = (102) |  (595) (10.5) (14.4)
alluvial soils | ' | ! ‘
RAME - 4500 | 338 1187 | 1733 393 84.9
Mixed alluvial soils k (100) (75) | (264) |. (285) (8.7) (18.9)
] ] | H
| | H
| | { i

F4. R Al—P it Fe—P #3M+3% pH, CEC, aciiksi4Bl, Ca—P RIfL pH, i
HERROK L& A0 o R pH ~ U A eSS BB » BHBERII Clay, HH#% % pH #
BA o BLBUR DR S TR S R R B E 2 S R BB IR B BRI o %23, Rk
Heam B LATE Ca—P EHAMMBE L E NI » AnfTacE BB M IR SUL » SE LB
FEZRLEE ©
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F4 TR RERCBMERZHEMAHEEER HERN
Table 4. Correlation coefficient as well as regression equation between forms

of soil phosphorus and some chemical properties of the soils

i {

Dependent Independent Correlation : :
variable variable | coefficient i . Regression equation
— S
Al—p | Exch. Mg —029 Y=—8.08Mg+51.43
| pHXCECxMg 0.58% Y=4.36 CEC—26.32Mg+31.27
! H
" pPHXCECxMg | 0.61%* Y=4.32 pH+4.73 CEC—29.09Mg~—1110.91
| .
Fe—P | pH ‘, —0.63%% | Y=-60.56 pH+505.90
pH X CEC 0.69%% Y=-61.71 pH+6.78 CEC +4432.27
PHXCECx Mg 0.76%%* | Y=-—52.54 pH+17.01 CEC—68.99Mg+373.39
Ca—P pH ; 0,787 Y =138.88pH —578.78
pH X Te 0.86%% Y=149.95 pH—181.47 Fe—39126.20
pHx Clay X IFe 0.90%% Y=147.46 pH+6.12 Clay—268.02 Fe—38563.39
S e S
Occluded—P ‘ Fe 0.57#% ! Y=74.63 Fe+22.69
| |
| pHxFe 0.64%% . Y=14.07 pH+68.17 Fe—3686.05
pH X Cax Fe 0.71%% ’ Y=-5.10 pH+2.38 Ca+59.81 Fe+1354.55
Organic—P = Clay ! 0.74%% Y=3.27 Clay+24.33
Clay X O. M. | 0.80%# E Y=2.26 clay+26.77 O. M. —20.84
pHX Clay xO M| 0.83% | Y=8.49 pH+2.29 clay+22.69 O. M. —2254.37

| t
| i

= RIERE AR S e R R R AT BHRAGR ¢ ARSFACS O A KIELIRER Fe—P 5
£ Tyl iR Fe—P &R # Al-P )”-%%’z > MLk tE (Specific surface activity) #;
Ca—P BK ;5 R Ca—P L kERs) » Patrick Mikkelsen 'V S FSHIE KL » e 40k
ﬁﬁﬁl‘_‘,ﬁ SEEBTI R R EESAE S8 K Z‘F R RIS A S (B o AN m R B ik
TR o % 5. RTEEBAMBA NI Fe—P WBIERIM » BBk » (1 Ca—P A
L BB ORI TSI ﬂjf ﬁk%fé"fﬂlﬁﬁ%w—f‘/]‘iﬁf%ﬁ?f”}“‘.‘i° TR B2F o Faa i
Fe—P IREYIEMBH » (LA TREEHE o ME1RE —WVERS e i 20 SR BB 2 IR > SRSl
Ca—P hF5 FLomEH o J67e AJ"JUH’F%/:.tbﬁ’.*ﬁ’ S B s FEAR T o I AP fE 5 — WIPEREIR

RIS 2 COMR -

FOREEHIEE 2T o RKEEBEWEGS )+ Fe—P & I IR B2 IEAHR > Bl 4=t eh
Ca—P AN RRAE 2 FORR » BB R IR o (WIS AR BB IR 1K » Hrh L Fe—P
2 BEWTREN Fe—P Fa B 2ifin » B2 MK » THHGREUNEE » S ER RS S E s
WAL » HIRIH IR » K5 TR — 3L > DU AR LI FEmE WG M BRAR S o Lok » 50
ST 2T o 15 ISR VR TE B R IR 20 S8 8RS 2 U B » B IR KT xl"i/}'\‘ Fe-P st N1}
IAEHARBR 6R 8L o SLIEERSFALIC @ 515k Ishizuka Uil Tanaka B4t 2f54 » UL ~ ¢

it
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Table 5. Simple correlaticn coefficient between soil P-fraction and grain yield

P—fraction 1st Crop | 2nd CI‘Op

. —P | 4P | —P/tPx100  —P | 4P j-P/+leoo

Pot experiment

Al—P o0 [ - 001 ~ 011 0.19 ‘ — 0.07 0.33
Fe—P | 049 | 053 011 | os2 | 043 0.31
Ca—P | = 064EE | — 059wk ~032 | —024 | — o058 021
Occluded—P ‘ - 021 ; —~ 0,07 ~03l | —o10 | 039 — 0.48%
Organic—P 006 012 —~011 o018 0.08 0.08
_rField experi_nlgpt i
Al—p r ~ 001 [ -013 | 0w ‘ —o008 | —o018 0.43
Fe—P 000 | o2 | 049% | 028 | 02 0.04
Ca—P - 028 | —026 | —007 | -0&%  —0g5e 039
Occluded—P f 008 | 02 | —o003 -0 | —o0a7 ~0.10
Organic—P f[ ~02 “ — 032 : 0.04 i — 043 j 0.42 0.17

x6. TEBMEREATBERREZEEMREK
Table 6. Simple correlation coefficient between soil P-fraction and

P-uptake of rice plant

} Pot experiment Field expriment

| |
P-fraction 1st Crop 2nd Crop ‘ 1st Crop ‘ 2nd Crop

W“:l;__‘r_-_:lr-?lj’ __‘ P | P l P 4P —p | 4P
Al—P 008 | — 0009 | 0.11 - oos‘ ~019 - 004 001 | — 009
Fe—P 067K 0.66%* 0.74%% o.62~xi 0.11 0.29 047% | 0.38
Ca—DP ' — Q0% — 0754 [ — 062 — 085% —043 = —O061% —080% - 080
Occluded—P —022 | —023 — 0.06 001 | —038  —043 | —0I2 @ —012
Organic—P 1 - 011 | —020 —002 | —031 L 0.22 —049% | —049%  — 052%

» AOERE @ > R s BR L » (URBE ISR AR » P » i ST T R IS S M
BRI R R FURB S > TTRER R B B RET RS o

= LIRS RRIVE I B R BAERARA R ¢ R 4 R4S Al—P, Fe—P, Ca
—p o WAL H RS DISE T B AT 5 M RERE Y I,k %’1’ WER B A7 — HA(E b A i f o
AL B A B 5 T R 2 AR B GR 03 SRR 706 (52 7 ) o BB 46 T R 2 S SR T » S )
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F1. TEBPYERHEIERBRBERRERBRREZEEHIREY
Table 7. Multiple correlation coefficient between soil P-fraction and grain yield as well as

P-uptake of rice plant*

i i |
|

Crop _A Treat- | Dependent Independent R - Indepen- R ﬁsmmwm:t - R Indepen- | R Indepen— R Inde-: R
! ment | dent i ‘dent i | dent . |dent pen—
“ i variable variable . variable _ -variable w variable | lvariable dent
_ | m | | | , ” Vari-
S R N ENS N SO R U S A R B Lo able .
Pot Experiment
1st —P Yield 2X3x4X5x6 | 0.75%  2x3x4x6 0.74% 2x3x4 | 3x4 2x3 i 067
+P Yield 2X3x4XB5x6 | 074% | 2x3x4x6 0.74% 2X3x4 3x4 2%3 ﬁ 0.67%
2nd —P Yield 2x3x4x5%x6 | 0.73% | 2x3x4x6 072% | 2x3x4 3x4 2x3 W 0.66
+P Yield 2X3X4X5x6 | 083# 2x3x4x6 0.78% 2x3x4 3x4 | 2x3 | 059
st —P m P-uptake 2X3%x4X5%6 _ 0.84%% 2x3x4x8 084%% 2x3x4 | 3x4 2x3 | 07g%
+P |  P-uptake 2X3X4x8x6 | 089¥F 2x3x4x5 089F 2x3x4 3x4 | 2x3 | 083wk
2nd —P P-uptake 2X3X4%x5%x6 ‘ 086 2x3x4x5 0859 2x3x4 m 3x4 2%x3 ' 08
| +P | P-uptake 2X3Xx4x5x6 | 0.804% 2x3x4x5| 083% 2x3x4 3x4 | 2x3 08
i | | | |
Field Experiment
! { { 1 f
| | _ 1
1st I —p Yield 2X3x4x5x6 | 042 3x4x5x6 042 3x4x6| 039 4x6 | 039 3x4 0.13
L +Pp ! Yield 2x3x4%x5%x6 | 043 3x4x5x6] 043 3x4x6 | 039 4x6 | 038 | 3x4 0.21
| ! i i ] ”
2nd —-P Yield 2x3x4x5x6 | 0.72% | 3x4x5x6 0.72% | 3x4x6 0.72:% 4%6 | 3x4 0.43
. +P Yield ¢ 2X3x4x5%6 W 0.73% | 3x4x8x6 072% | 3x4x6 | 0.71* 4x6 | 3x4 0.45
Ist - ¢+ P-uptake 2%xX3%x4Xx5%X6 _ 0.56 3x4x5%x6 3x4x6 | 046 4%6 | 3Ix4 0.34
| +P | P-uptake | 2x3x4x5x6 | 078 3Ix4x5x6 3x4x6 | 0.71% 4%x6 | 3x4 0.40
2nd | —P P-uptake | 2x3x4x5x6 | 087H 3x4x5x6 3x4x6 | 087%  4x6 | 3x4 0.57
| +P | P-uptake | 2x3x4x5x6 : 0.89%% 3x4x5x6 3x4x6 | 087+  4X6 | 3x4 0.56%
| i | | |

* Independent variable, 2, 3, 4, 5, and 6 indicates Al—P, Fe—P, Ca—P, Occluded—P, and Organic—P, respectively.

“R” stands for multiple correlation coefficient. *shows significant at 5% level, and ** at 1% level.
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BRHATTEH » HUFEDLA T WO BB IR 0 4 AT R 2 U 6P O 0 5 ATV ERA 3 5 2 KA
A o OO AT AR A — R ST 132 KRB SR » AR A TAE » e DRSS MORD » 1 i
VEMEIN » BRI B

RSB EEAEH2T » AR SEBUE 2 £ Al—P, Fe—P, }z Ca—P
B TIEER2T » QL Fe—P, Ca—P I BBHIEEE « %3k MWASRHTI 1 »
FEERZT > ALl Fe—PxCa—P, 5 Al—PxFe—P » ¢ MR LSBT » FF A
FI4HED) ; (BAEBRZT » BB Ca—Px ABEHLAEE » JAWE Fe—PxCa—P, %
Al—P > Fe—P FHIZEMHEUL Fe—P>xCa—P FHEHA MBS » MBUAKE » 14 R E
o SBEARKRTEHBRERZNES A Bray K& —: (0.025NHCI-0.03N NH,F) » i%ikRtHiE
ZBER Al-P B Fe—P, RRINHIE » LHSERIEN L LR » £ L@ » JURH T4
felt o

RS AR BT  FLL B -coefficient FZMIK S < FTi B HEUILLEER

BRBHBERERBZ 0 o 8. (-G )« B RTINS - BILAAH » JERLE
i © AR LT » Fe—P 2 8 FRUSBIEN » BEILMFIVERFE « Al—P 51 Ca—P 2

B EREUAR U R EITRAS » B4 » RT3 Bk EEMIHHZLT » 1L Fe—Px Ca—
P, Sl Al—PxFe—P Sfaf i sl iz BT R R TVELL T » S SRS 5 (e

. HEENBEEHNESHERHEREZ A ER
Table 8. Relative importance of individual soil P-fraction affecting

grain yield and P-uptake of rice plant

| _ ] | Pot experiment { I'ield experiment
Crop | Treat Dependent 3 Independent variable Independent variable
| ment | variable | AP | Fe—P | Ca—P  Fe—P | Ca—P |Organic—P
e ; | i i N
Beta coefficient
st | —P Yield | —034 | 054  -034 | —003 oz | —om
L +P Yield 035 | 065 @ —025 011 | —015 | —027
i : ! ‘ ; \
2nd . =P Yield —~044 | 101 027 | —002 | —059 | —030
Lo+p Yield —0.31 0.46 ~0.33 —010 | —063 | —0.28
| ‘ |
1st —P P-uptake —027 | 067 —0.36 —010 = —045 i —0.13
+P P-uptake i —039 | 073 | =037 001 | -~-053 | —-03
;nd | —p P-uptake = —04l | 092  -0.18 012 | —067 | —032
L +P P-uptake .~ -030 | 054 - o086 001 | —071 | —03
: ! | |

HEZT » JHHBRIAE » Z@PERER (Fe—P, Ca—P, LAEHED B —UE LR EcisE
BEPIE » TR 90 Ca—P 2 B (RS » HARSH K » 17 Fe—P RIS (S5 51/ %
2 1t Ca—P B BBHIR A E > HEHK Fe—P Z BREURBANA o BRAEF LIEBH R EES »
RATE B ARERIRIRE » LAY SR LI S (0 508 F R e 2 PR BT 7E o
o~ HIE TR A L B B A R ¢ PR IR 4 KRR - AP HIRIER I - JEMR
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Fig. 1. Average amount of various forms of soil phosphorus before and after
4 consecutive crops of rice plant

a=helore cropping, b=after cropping with P added, c=after cropping without P added.
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Fig. 2. Relationship of P-uptake of rice plant to soil Fe-P or AI-P obtained
by difference between those present before and after 4 crops of rice
in pot culture
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Table 9. Correlation coefficient between soil chemical properties and
P-uptake of rice plant

? Pot experiment I 7Firerld experime;nt
Soil factor lst E;;)Ap ‘ -——":‘an Crop | - 71;t Crop 2nd érop
~P | +P  -P 4P -P | +P -p +P

pII — 0888 — 0.88**1 — 0.78**! _ o8 —039 | —ogLH - 0.64**} — 0.66%#

Clay 0.16 0.13 ‘ 022 | —004 | —o042 | —063 —019  —040

0. M. 0.003 0.14 i 008 | —031 | —020 | —047% | —048* — 0.52%
pHxClay | 0939 0828  085%  08l%  054% 083 0TI 073%
pHx Clay x O. M. | 0.93%* 0.92**'i 0.86**‘} 083 085 | 083 0.73*% 0.76%%

P-uptake, mg/pot

P-uptake, kg/ha
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Fig. 3 Relationship between soil pH and P-uptake of rice plant
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Fig. 4. Dot charts showing observation and estimation for equation :
' Y=-aX;+bX,+C
Y=P-uptake, X,=pH , X,=Clay
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GRAIN YIELD AND P-UPTAKE OF RICE PLANT
AS RELATED TO P-FRACTION IN THE SOILS
OF CENTRAL TAIWAN

by
C. F. Lin, A, 1. Chang, W. K. Wu

Summary

The application of phosphorus fractionation to the study of plant available phos-
phorus has been applied by several workers. However, most of them were conducted in
pot culture. Information regarding the response of rice plant to various forms of soil
phosphorus in field conditions is still in meager. This experiment was carried out for
understanding the relationship of soil P-fraction to grain yield as well as P-uptake of
rice plant under both pot culture and field conditions in order to find out the behavior
of soil phosphorus between them. Twenty field trials were conducted on four categories
of alluvial soils (sandstone and shale alluvial soil, slate older alluvial soil, slate recent
alluvial soil, and mixed alluvial soil) scattered in central Taiwan. Soil samples for pot
culture were taken from the sites where field trials had been carried out. The result
may be summarized as follows :

1. The analysis of total phosphorus content showed that slate alluvial soil was the
highest, sandstone and shale alluvial soil, the second, and mixed alluvial, the third.

2. The result of soil phosphorus fractionation indicated that the slate alluvail soils
were dominant in Ca—P, the sandstone and shale alluvial soils in Fe—P, and the
mixed alluvial soils in both Ca—P and Fe—P. The Al—P and organic—P occupied in the
range of 4—7 % and 14—20% of the total phosphorus of the soils, respectively. It was
also found that the amount of various forms of soil phosphorus had much to do with
the nature of the soils, such as pH, clay, organic matter, CEC, exchangeable Ca and
Mg, and free iron oxides. It was worthwhile to mention that remarkably positive corr-
elation was found between soil Ca-P and soil pH, and between soil organic—P and
clay.

3. In comparing the change in the amount of total phosphorus and various forms of
phosphorus before and after 4 consecutive cropping of rice in pot culture, it was found
that the content of total phosphorus was higher in the soils treated with phosphorus but
lower in the soils received no phosphorus. The Ca-P almost remained constant in the
soil without phosphorus, but increased in the soils with phosphorus. The increase in
organic-P was also found in the soils with phosphorus. The other forms of phosphorus
including AIl-P, Fe-P, and occluded-P decreased, more or less in all soils regardless
whether phosphorus had been added or not . Although the transformation of various
forms of soil phosphorus is influenced by the nature of the soil and cultural practices,
_highly positive correlation between P-uptake and Fe-P reduced in the soil treated with-
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out phosphorus after cropping was obtained. It provided the evidence that Fe--P was
the main source of phosphate absorbed by rice plant under submerged condition.

4. The results of simple and mu]tiplé correlation of soil phosphorus to P-uptake also
indicated that soil Fe-P was the main source of phosphate absorbed by rice plant. On
the contrary, soil Ca-P was negatively correlated with P-uptake under both pot culture
and field conditions. Furthermore, significantly negative correlation between P-uptake
and soil organic-P was also found in field conditions. Consequently, the relative import-
ance of soil Fe-P increasing P-uptake was minimized in field conditions.

5. Negatively close relationship of P-uptake to soil pH was found in both pot cul-
ture and field conditions. In addition, contents of clay and organic matter were also
negatively correlated with P-uptake in field conditions at significant level. As mentioned
before, soil Ca-P and organic-P was positively correlated respectively with soil pH and
clay. Thus the inhibition of P-uptake of rice plant by Ca-P and organic-P may be
attributed to pH and clay content of the soils tested.

In conclusion, phosphorus uptake of rice plant was highly related to soil Fe-P in
pot culture provided without drainage, but less in field conditions. It is due probably
to the difference in the function of clay and organic matter between them.
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Table 1. Significance of variance analysis fox internode length and diameter

of elongated internodes under different nitrogen starvation

1 mom B B | W K B | B % T
3 IR | B | internode length | internode diameter | significant F—value
‘ [
cariati ‘ b 1 W I | m ‘

Source of variation D. F. 1st Crop | 2nd Crop|lst Crop an Cropt 5 9% \\ 1 %

R o : . e

i i £y it 3., N N VS Vs | 288 3.94

Nitrogen starvation (N. S) i
s il e B 1 VS S Vs Vs 3.9 6.84
Plant spacing (P.S.) ! 1 | ‘

i il il 4 Vs VS | VS VS 2.44 3.47
Internode order (I. O. ) :

A oox il ) 12 ’ VS N N N 1.83 2.33
N. S. xI. O. |

H A ox & E 3 N N | N N 2.68 3.94
N. S. xP. S. }

= B X H il 4 1 N vs S I 2.44 3.47
P.S. xI.O | ‘

fPﬁX%ﬁxwﬂu 2| N Vs | N N 1.83 2.33

N. S. xP. S. xI. O. | | .

Note : V3 Sigaificant at 1% level. S Sigaifican: at 5% level. N No Significant
VS 1%EEKE S 5RHEKE N REE
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Figure 1. Effect of nitrogen starvation during the early growth stages on the
length of elongated internodes.

Ty BT HAEE CEHBRED Note : Ti-traditional application method (ck)
T, : FPETERIE—E Te-nitrogen starvation for 1 Week.
Ts : PEIRIE=E Ts-nitrogen starvation for 2 Weeks.

Ty : PEIRIE=H Ty-nitrogen starvation for 3 Weeks.
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Table 2. Analysis of variance to the effect of nitrogen starvation treatment
on the grain yield.

b&] 7 F fE | B % F i
Tk 1A ElH B Mean Squares ~ F-value Significant F-value
. E variat ; I mia M mar i 0, g
Source of variation i D. I. ‘ Ist Crop‘i 2nd Crop! 1st Crop; 2nd Crop 5 % 1%
; :
58 o 3 22884.1 |10427.87 — — : —_ —
Block i
# piis Hes B 1 74594.6 | 39550.78 18.04%* 4.65 : 10.1 34.1
Plant spacing (P. S) |
ES i i b1 3 4134.1 8509.11 — — -— —
Error (a) [
rh 7 “ Jie 3 48446.6 [33182.03 8.97:#% 279 | 3.16 | 5.09
Nitrogen starvation (N. S) | ! ! ‘
Jitks Fhox 5% 3 4334.1 | 1284.11 033 | 0.11 \ 3.16 ! 5.09
N. S. xP. S. i ‘ i
gl fii i S 18 | 81147 |11901.82 | — | — | — —
Error (b) | | |
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T o AR > SRR — K BB e LR GH » BRI S T 2 RT3
o BN RS | Ee R IS 2 BL% » EAE1988% Asugi ef ol (F1A 1967. Matsushima)
ok B8 S LD 86 1 T 2 B > e R — 4 R R R R - (LT
4 L B e B AR /4 o 19889 Kasugai JETTE— 40 ek B R SHAa ki 573
2 BRSO 0 T 2 A A » R U P 0 LR
S SRR L R o KR T To FIETIAES IR TR NG » 1172 —~FB IR Tos
PR T RHG  Ts WIIEARISRIGN » Bk T I 0 Ik T AURRS B T, VRIS 8 5
A Ty IR P BT SR F T R » BETREAR I T EL A FRLIE » T R0
SRR L o PR 5 2 BB RO AL A L SR A (S. Matsushima 1967)

£3 4HIHFEREHBEREEZXE
Table 3. Effect of nitrogen starvation during the early growth stages on
grain yield of rice. (kg/ha)

o BoOo— W OfE B = W fF izl il 4 5]
OB M 1st Crop 2nd Crop Average of 2 crops
Nitrogen i T ‘ i 0
starvation 25% 20cm | 25X 10cm | 25X 20cm | 25X 10cm * 25x 20cm | index % lZSXlOcmlindex %
I L | o o
| | | | 1 [ :
Ty ‘ 4,975.0 47220 | 33000 | 3,550.0 i 41375 | 100 i 4,136.0 100
T, | 50250 | 47908 | 30533 | 32805 | 40392 976 | 40252 973
T3 4,781.3 4,684.5 3,187.5 3,303.3 ‘ 3,084.4 96.3 ) 3,993.9 1 96.6
T, \ 46595 | 42783 | 29783 | 83,1095 ‘ 3,818.9 ! 923 ) 36939 | 893
| i |

» X Chang et al (1967) BITATEHEE D AR » ARIRHRIEZ G A FIRTe A2 » =
RIRETRIE =82 Ty g > L IRER MG FDRIIE » (H R EE A BUR TR TRIEHE R » i
FE R A o SEECH IR BT AR AR B R E B R o (RENE R BTG AN » R
B TR o

B 4 Bt R EEN S » DB R0 » SRR O RO OB 1T MR R R -
L R ) B ) 3T R T R P 2 B R IE AR - D BT R AR I R R % o JORIER R R - ERT
o B B 4 DRI B e B > (ARG AR TE Ts JE TR P2 JOIRRTE ~ B 2 s T 8 2z g B

SAMMTERCH A2 2 AR RIFE

W o RIS » 3 4 BT o WA IR PR B W E 2 R 22 BRI
r T SN TR 2 2 SR ) o 7RI 2 P BT IR B B e o e (L0 e B B AR M) 2 48 T {2
Fash > LA IR 5 U 2 s R BT T IR B o HESLrp BT U LA B B EAERTE L
s B2 E S S M A L BT BT M 42 o RS B8LY > IO B SR S e O ) L 2 S T T U 72
P30 G S 2 SRS — 3 > FIh B SIS v s 2 B R i rp BT R IC iR S Ll
B 2 T3 o BRI IR EOE B (D. Lenka and D. Panda, 1968) -

TR PR BT R B A BB — ~ A M 2 R S B R R i B o (IR )
WEIR 2 BT » S BEREIIES » TS AR o WP RIR SR A SR 2 R
A BE GR E A K TS 0 BE A A TS 12 10~15 H 22 R » 78 BESIRI I SRR 2 By U0 » [R5 BE SR 5 BE TR
R 2 G R AT B 2 TEARRN (1967, S. Matsushima) » ffi bR s &S > APz e &
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STUDIES ON THE IMPROVEMENT OF CULTURAL
METHOD TO MEET MECHANICAL HARVEST OF RICE

1. Effect of nitrogen starvation during the early growth stages on

lodging-resistance and other agronomic traits of rice.

by
Chao Cheng-nan

Summary

In order to meet mechanical harvest of rice, lodging-resistance is one of the most
important agronomic traits. “How to prevent plant-lodging of rice” is an important
problem for rice culture at present. This experiment was conducted at Chiayi Agricultural
Experiment Station in both 1st. and 2nd crops of 1975 to investigate the effect of nitro-
gen starvation during the early growing stages on lodging-resistance and other agrono-
mic traits of rice. Preliminary results indicated that nitrogen starvation for 1 to 2
weeks during the early growing stages could inhibit the elongation of the basal inter-
node and prevented plant-lodging, which was more pronounced under the conditions of
high temperature in the second crop. The percentage of lodging at the ripening stages
was negatively associated with the duration of nitrogen starvation. Thus, the longer the
duration of nitrogen starvation, the lowar the percent of lodging.

Nitrogen starvation for 1 to 2 weeks during the early growing stages had no signi-
ficant effect on grain yield ; traditional application mathod T, showad the highest grain
yield, followed by treatmznts T, T and T,. Nitrogzn starvation during the early gro-
wing stages caused the decrease of grain yield that appaared to bz due to the decrease
in either number of panicles per plant or number of spikelets per panicle.
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Table 1. The effect of temperatures on the fertility and agronomic characteristics
of rice plant.

I B i B | 10/15°C | 15/20°C ‘ 20/25°C
Treatments e ‘ =
1 E | SEE IR B G| AR | RkE B AR AR
! P ant i ' Plant Plant
ik g Tiller | Fertility | ht. | Tiller | Fertility ht. Tiller | Fertility
Variety : (cm) No. | (%) | (em) | No. (%) (cm) | No. (%)
Todorokiwase | 304 5 | @i | 403 1 8 | #mE | 04 ‘ 13 88
| 1 EE120 | i 3 *
Fujiminori 33.5 3 454 5 922 6 83
- H s FEER i
1 386 | 4 i 465 6 | ek | 05 0 8 | m
Chun-Sin No. 11 i | ‘
L S 325 | 4 ¢ 425 7 | 894 9 81
'\Junc—Early | i |
No. 5 i | ! : i
A1 384 2 304 6 Co924 8 | 76
Tai-NungNo. 61 ! i ‘ ' i : ‘
7 1568 86 2 504 | 6 93.3 8 76
Sing-Chu No. 56 | i ‘ 5 ‘ !
| | | | |
(7 ER 20.5 1] L34 4 58.4 10 35
1-Geo-Gen i i ‘ |
| { ! ! |

Note : * Not a variety was heading after growing 120 days.

#% Every variety was heading but no one fertilization.
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Table 2. The effect of different altitudes on the grain yield of rice
(1974, 2nd Crop)

N 40AR {‘;gﬂ_ﬁ;e“) LI 70040/ (700 meters) =t Shani-kon
Altitude | po oo o e | . T | -
I AT Ty R Y
e I/ I AR DR .
Dy ‘ ; o ' Div ot . [
Variot ! Dry grain | Growing blast % Dry grain | Growing | % of
ariety e iyleld kg/ha days ” ‘Yxeld Lg/ha days blast % ; sterility
. - %
1. Todorokiwase 2,688 % 04 2,295 o8 0.6 104
2. 37 H1565E 2,645 120 | 100 | 2204 124 106 156
Sin-chu No. 56 i ‘
3R 35k 2588 120 | 13 | 2,248 120 1.8 15.4
Nung-S Early No. 3 :
4. Fujiminori 2,574 % | 12 | 2201 o8 14 105
5. R615 2,544 120 80 | 1,860 131 8.6 20.6
Tai-Nung No. 61
6. LA 5 2,493 % 08 | 2,250 98 1.2 10.8
Nung-S Early No. 5 ;
7. 5K 138 2,462 120 16 | 2140 122 18 13.5
Tai-Ta No. 13 i ‘
! ‘ .
8. Fh 115k 2,382 % | 96 | 1,897 %8 104 108
Chun-Sin No. 11 | i
9.4 S 2,364 120 | 100 | 1,585 108 106 156
Local variety l !
10. BB 2,068 120 | 90 | 1,480 132 95 25.8
I-Geo-Gen i | I'
|
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STUDIES ON THE EFFECTS OF RICE YIELD AND
AGRONOMIC CHARACTERISTICS UNDER LOW
TEMPERATURE AND HIGH HUMIDITY CONDITIONS

by
Y. Y. Chu! and C. S. Lin?
Summary

1. Present study is aimed to study the effects of low temperature and high humidity
on the yield and growth of rice varieties introduced from Japan as well as from
Taiwan, at the same time to select the most suitable high vielding varieties for the
mountainous area in Taiwan.

2. It was observed that the low temperature (below 20°C) and high humidity (over
80%) affect greatly on fertility (yield) of rice during the heading stage under
controlled temperature and 700 meters of high altitude. (Table 1, 2 and Fig. 1,
Fig. 2)

3. Results showed that the low temperature and high humidity affected the plant height,
number of tillers and number of panicles of rice plant to be decreased. (Table 1)

4. It was observed that under low temperature and high humidity conditions of moun-
tain district, the early maturing variety “Todorokiwase” was found to be more
resistant to this unfavourable conditions. It showed less blast disease and insect,
early-maturing, more tillers and lodging-resistant, therefore gave about 5—6% higher
grain yield in comparison with the late maturing varieties such as Tainung No. 61,
Hsin-chu No. 56 and other early maturing varieties Fujiminori, Chung-Sin No. 11
in the second crop of rice (Table 2) .But it was a little lower yield in the first
crop (Table 3).

1 Senior Agronomist, Taiwan Shihmen Reservoir Administration, Lungtang, Taiwan.
g I g g’

2 Junior Agronomist, Taiwan Agricultural Research Institute, Taipei, Taiwan.
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STUDIES ON STEM-ROT DISEASE OF RICE

I. Relations Between Infection and Rice Age, Varietal Difference and
Chemical Application

by
C. C. Chien

Summary

The purpose of this study was to realize the infection of stem-rot pathogens (in-
cluding small black sclerotial diszase caused by Helminthosporium sigmoideum var.
irregulare and small round sclerotial diszase causad by Leptosphaeria salvinii) to rice
plant at different ages, the varietal difference in dissase susceptibility and the effectiv-
eness of some’ systemic fungicides to the disease.

Under the greenhouse condition, the most suitable inoculation period for Tainan 5
was found to be 67-74 days and 48-55 days after transplanting in the first and second
crops, respectively. Under the field condition, the highest degree of disease infection
was observed when the inoculation was made 60-73 days and 42-49 days after transplan-
ting in the first and second crops, respectively. Earlier or later inoculation seems to
decrease the lesion development. Varieties Kaohsiung-hsian 1, Tetep, Taichung 186, Tai-
chung-native 1, Hsinchu-ai-chueh-chien, Taichung 178 were found to be highly resistant
to small black sclerotial disease and Taichung-ti-chueh-wu-chien, Hsinchu 171, Taichung
native 1, Hsinchu-ai-chueh-chien, Kaoshiung-hsian 1, Taichung 65, Taichung 178 were
resistant to small round sclerotial disease.

Am»ag threz tested systemic fungicidss, Banlats T-2) was thz most effective in
controlling the stem-rot disease at a concentration of 1 :1,000.
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BeIE TRRE ] FEMDRIFEBARL » MRS ER 8 MRS AT RER S  m
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Figure 1. Propagules of Fusarium oxysporum f. sp. lini isolated from soils
and rice roots during the growing period of 1Ist crop of rice.
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Figure 2. Comparison on plant height of the first crop of rice growing on var-
iously treated soils for 80 days (capital letters indicate different
treatments, see text for detail) .
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=~ Fusarium oxysporum {. sp. lini HAXISLFTRAEZTLEE

b (B MBS IR - ARORRTRES » SORE EIRE » S BUDIREE I (TR
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A MR 90 X2 kBEHkE (A) B 105.5cm. (C) £ 114.5cm. (D) & 116.9cm o 43555
HERy B) ~ (F) MEEZREKEES B) 5 123.2om. (F) 5 120.6cm » 7 B 3555 5
e TRV (IR R EES (B2 o RS » 65BN » BN » R
gt o 4 IRELY B R L AEB > 505 (A) 2,840.5kg. (C) 2,785.3kg. (D) 2,405.7kg.
(B) 3,080.4kg. (E) 2,966.3kg. (F) 3,182.0kg, » (AR KA —IKE =D i
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RBA I Ik PR BRSSP T I SR — MO A AL 4% o (ELCA)
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sp. lini FiHE (B E) HIAKEFTIREARATRER (8mE) o

(2) BRMABEEREZARERDRIPAE LT ZILK
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Figure 3. Comparisons on rice height and yield of the 1st crop of rice

growing on variously treated soils.
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Figure 4, Comparisons on rice height and yield of the 2nd crop of rice
under different cultivation system on variously treated soils.

F—  CHABEERERREFREHRIEEET LR
Table 1. Growth of 2nd crop of rice on flax Fusarium wilt—sick
and suppressive soils

pi S - B ’ i ) B g 3 # ! B @ (em)
Rice variety Field | No. of tiller | Height
T o _ | -
: o B W FC—11 ! 18.6 | 9R.7
Pai-ker hard glutinous | FS—11 ! 19.6 ‘ 08.3
G W 6p " FC—13 16.7%% 5 106.9
Kao-hsiung No. 66 FS—14 2.1 ‘ 109.2

2 (1) FC @BESNH » I'S B o
I'C indicates Fusarium wilt sick soil and 'S means Fusariwm wilt suppressive soil.
(2) stesi BRACEGE SRR -
#¥indicates statistically very significant at 1% level.
T
Fusarium oxysporum 3\t (e TR, » % A NI BEZ D5 A B » MR ik (F o b
AEHAB R RSB &2 i o (LT B A RN B3 5 5 10 & B 3L 7 H e vl w5 =
+RAEBARUREE LG » (VREHE O MTEZ AR B e+ S R E R AR TR
SRR O o EEREH— WS F. oxysporum REELERREIIFE o (LH
Armstrong il Armstrong 1948 fEFEBLIMZEUEHIRE R H REE A IR OB IL A LR - ST 25

oult
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FRBERIDIR LR, 222100 o [RURI AR HEH V2 R eI RO M5 iy » (U B 1
BEFE LB bR Y BB K Z (population) « SEULIHTE » B fF/R (R EEIRD 1 B I 40 1 o IS Andm TE
AHSERE » REFETEBELE @ o Fit » BIEEEIES 10 » SR EI AR o 2%
ZEARIRIE R BEHIE B AL ~ 2 BRGSO LIBERE S AR A = R — B b B R
Yo F—FE& U0 BB BIRAES M TS SR o AR B X B I W R i pe e fa
PWIBTE » FHEE R HENMER T » TREBRABMKRD » Fit > 55— B34 ZEREE » REE
BERAFEALTN, o HEGERE BENAETRIE » AR IAK TS » RS2 BRERM » kR EEkEEE
[N TR b N A e

ERTAZEA SR AT » ZE0R MRS R R 2 /M (KA 2 T L
i (E=~EEE ) s FE s WA DE TR B S ER » RN SERRE R 2 WL
%o

Fusarium JELTSREI ) JLAE (Species) » % FEFF 53 175 F 0 AR o — BT 55 5 SE8670LT0 1 0
ERRIEY o (URENIABHEMAWRAZRER » F. oxysporum GAIFET LIS » H=ME
% (1) tn F. oxysporum f. sp. apii §E5|#EE ~ T Gossypium barbadense ~ G. arbo-
reum J [ Q2SS FEEFIRFE » . oxysporum f. sp. nicotianae WB|FEH P @9 » HEUH
FREANM] » REEBHIE o (2D F. oxysporum f. sp. vasinfectum {5 AMEESREE B4/ ERRR1L »
HREL BRI TR » MARBIREDL F. oxysporum f. sp. lini §AKIERMEER >
{(BRVREIRAL » DEERD » FERRE RS BN BT 2R EE S o (3) MAEERBLE &L
My R BSRERIE MR RDRE B G E 5510 o LUtk » B 5 (LAUEA MR (RS » B E TS emE
P INTEEBFEIVEE » WFEEFRDBHYZHE  BUFEE F. oxysporum BEEHLSY
W o Witk BB EFRERY T EZ & AN EREE s EEEHB 2L

F. oxysporum f. sp. lini AKTEHRIERNTRLY » MEBRBEERSEL » 7R - EER
55 IHREE R TE AR BELRE” (Latent disease) o FHEIM » 2 & RER » EHES
pEde s 60°C WiE—/ Nz (B) MR 121°Ce2piy (F) BH » ERKELE e ny
BREAL - JLRATRER (B) BEEEFHOEEZHE » SREETHEL RS2 ERE Y -
[z s (F) BRPIAE N R 2 e B AR T LR S5 7 » s RIS R (F) Il feE A Hse R
FIKRBERZFEERELA » 2RIt (B) ERARBZEETRE o BT AR F. oxysporumps
FIREKTA FEEIERE "It » WREM A AL IR & 5 | F R T - BRHER LD » PSRN
] > R —BLE o
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RELATIONSHIP BETWEEN RICE FUSARIUM
OXYSPORUM F. SP. LINI IN THE FIELD

C. C. Tu, Y. H. Cheng, and Y. C. Chang
Summary

Flax wilt-sick soil (FC-11) was treated with various ways : (A) no treatment
(control) , (B) 60°C/1 hr. steam sterilization, (C) 60°C steam sterilization and then
added with rice roots from flax wilt-sick field, (D) 60°C steam sterilization and then
inoculated with wilted flax stem tissues, (E) 60°C steam sterilization and then inocul-
ated with Rhizoctonia solani-hyphal suspension, and (F) autoclaved with 121°C, 15 1bs
for 1 hr. Differently treated soils were placed respectively in brick-made growth flats
in the greenhouse for the cultivation of first crop of rice (Tainan No. 5).

Pathogen density of tested soil was made monthly after transplanting of rice seed-
ling. The propagules of Fusarium oxysporum f. sp. lini of different treatments in per
gram of soil were 5800, 1400, and 7000 for A, C, and D treatments in the first month.
The propagules decreased slowly in the second month and further down to 4200, 400,
and 4000, respectively, in the third month. There were no IF. oxysporum f. sp. lini dete-
cted from the soils of B, E, and F treatments throughout the period of experiment.

Fusarium oxysporum f. sp. lini was also detected from rice roots of A, C, and D
treatments with the quality of 1000, 500, and 1500 colonies/per gram of root, respectively,
at 2 months after transplanting. It increased to 1500, 1000, and 2000 colonies/per gram of
root, respectively, after 3 months. Although other fungi could be detected from soils and
rice roots of B, E, and F treatments, no I7. oxysporum f. sp. lini could be isolated.

Although F. oxysporum f. sp. lini could infect and establish itself in the rice roots,
there were no clear external symptom on rice plants. However, they did show some
extent of dwarf when compared with non-infected rice plants. Yields of different treat-
ments varied ; they were 3182, 3080, 2966, 2841, 2785, and 2406 kg per hectare for F, B,
E, A, C, and D treatments, respectively. In general, yield was reduced about 10-25% in
those plots that rice roots were infected with F. oxysporum f. sp. lini. Repeated test
in the second crop of rice resulted in the similar conclusion.

Both wilt-suppressive and wilt-sick fields were cultivated with ‘Paiker hard’ glutin-
ous rice. Results showed statistically significant (1%)on average statures of rice plants.
The other pair of suppressive and sick fields were cultivated with ‘Kao-hsiung No 66’.
Although the stature of the rice plants appeared statistically no significance between
these two fields, the number of tillers was statistically very significant (1%).

It was concluded that F. oxysporum f. sp. lini could not only penetrate into rice
roots but also cause an abnormal physiological reaction of rice plants resulting in the
dwarf and reduction of yield. The diseasz causad by pathogenic F. oxysporum on ‘non-
host’ without clear external symptom was herein termed as ‘latent disease’.
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Table 1. Warehouse location and fumigation dosage

j B ' b N . BEN:EEIE S 53 .
o B M B MO B O REeEm| iMoo o) | fE ok
Sorts | Dosage | Weight |
Warchouse location | Chemicals of (tablets/ | of ! Note
. i - grain Mz2) | treatment !
| ! |
AN SR B I B ® 3 6 | 780 | ImEAKREA*
(Pi-tou Hsiang | (Celphos) Chailai | . Concret Granary
Farmer’s Association) Rice !
| ! -
B L BRI B iE W R e 6 E 540 | JpiEKIEEE*
(Pi-tou Hsiang (Phostoxin) Ponlai | i Concret Granary
Farmer’s Association) Rice ‘l
wumEhsg (K W B[ g 6 | 30 | IERAT
(Tien-chung Chen (Celphos) Chailai ‘ | Regular Granary
Farmer’s Association) Rice | !
2 BE R R AL oo WlTE & 6 | 453 WEERAT
(Tien—chung Chen (Phostoxin) Chailai ! i © Regular Granary
Farmer’s Association) Rice ; i
! i

=p % 300M2

BESAREIT © AR (AR 65 ) FRORPTEIBHLE » Tk T B ZSMITIE B Bt AT (T ©

pest BN ¢ SERETSE  FEEN 5g A BEAMEGRERPERER  £RAF 2
SEH R EREREMR

FRE L A 5x12cm HEHE » UBERBIHA

s2pystER ¢ 1040cm WIBHT » —RZEHH#9 10.5%10cm » FHEHRUR T0cm » 324 3 &7
T W EE A ESAE s o b b TRMARRNERS  4SEE B IM® WBEA > #
ASE RS > o MBI > D RR R 5 582 4~ 24~ 48~ T2/0 5 53 RIS BERI 5
ek pba (PH,) JBIE » 87 3 R EWBE » KA ESBEE TR > RIS RERRER
B 200ml B 16x8cm  BEIEEPS o AT RS RER2004 - 53 P WBAIAAE b o 2R
KRR 4 =8 > 3REBABLE PH-0.1 JEE » WRAERLE (PH) 2R &
BEIH R B AT

MBS ¢ MRS A BT  TERBIARART » W LA E R BRI R
60cm & » =EH » REET 1 APIEEBEABRA » FIEME -V RIS ERES - €A
FE A FTBALERE 5 WRTREEE M A A > B S EY 1.5m FEEEF IS EBUERT © BERM D&
SR A SR 1m VEKE o f8 BIRE DB 4 > HREEEIRIER S0cm A2 i iI9A#R
SgBE LT W FF RS - BE—EREERATIRAERIFAEIILE - XK 3 X% K
BIEEFTRERTRERRE -
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Table 2. Experiment of adults of Sitophilus zeamais, Rhizopertha dominica and
Tribolium castanium fumigated with Celphos and Phostoxin

BN D)

% fFH%ER B Period and percentage
i it o o B | __of survial
2 MW gpw | e
| F/MD ! No. of test insects i 72 7D
Chemicals | Dosage _ . T2hrs
I ' R ) 3m.~:F){i N BE -3 -
(tablets/M3) Sztoplzzlus Rhizopertha| Tribolium | Sztophzlus Rhizopertha Tribolium
i ~eamazs‘ domﬁzzuca | _castaneum ] _zeamais | cﬂz’g{n;_mﬂcq _._castaneum
! ' i I )
4 100 100 100 0 0 0
E iF B ‘
2 100 100 100 ; 0 0 0
(Celphos) | |
1 100 100 ! 100 0 ¢ e
———— b — - - | — b LA
4 | 10 0 10 | 100 i o 0 0
| | !
0ot B | | |
= | 2 0 100 | 100 | o | 0 0
(Phostoxin) - i : | .
i i | ;
1 ‘ 100 ! 100 : 100 | 0 | 0 0
: | |
| | | | l
% m | | | | | |
— | 100 | 100 | 100 | 97.0 ‘ 92.0 94.0
Check | : \ .
! | | |

iE L BEE L P TIEEHF S
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Fig. 1.Comparison of PH, concentration in plastic chambers
treated with Celphos and Phostoxin

—~fEZiE 4 SRR GUR 28°C o 7 1M® MBEIERT2NG > EE7RH 2 DRRER S R
e LRI R » BRI 2 4 R MK - §1% PH, W/ 200ppm > e 100ppm
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Table 3. Experiment of adults Sitophilus zeamais fumigated with Celphos
and Phostoxin '

. & T e MO sk A (%)
i g R Perxod and percentagc
ik W fY B _ of survial _ -
# | (/M3
No. of test insects 72 7] I
Chemicals Dosage ‘ 72 hrs ) »
N S S I 3 I A
(t]z\l/}’slets/ Upper “ Middle Bottom | Upper Middle Bottom
layer | layer layer | layer | layer | layer
| | | 1
4 200 200 i 200 0 l 0 : 0
B T B | i
2 200 200 | 200 0 0 0
(Celphos) ‘ |
1/2 200 200 200 ‘ 0 0 '! 0
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. 4 200 200 200 o o | ¢
& B ! ‘ o :
2 200 | 200 200 0| o | 0
(Phostoxin) l " [ [
| 112 200 | 200 200 o | 0o 0
¥ iz} — I 200 ‘ 200 200 96.8 | 96.8 ‘ 95.8
Check |

R4 ERBRBEMEXREIXRINZAR

Table 4. Fumigation of eggs of Sitophilus zeamais with Celphos and Phostoxin

ERge - R e ()
= il §§ /M) o Average number of emerged adults (number of insects) .
Chemicals  Ctablots | U T Mg T BT
~nhemicals tablets | pper 1 | 1 e i i ottom
O YO) ﬂl‘ayer i Index | layer | 7Ifnde>l | layer Index
|
4 0 i 0 0 0 0 0
® Fr B |
2 0o | 0 0 0 0 0
(Celphos) !
1/2 0 | 0 0 0 03 39
4 o | o | 0 0 0o | 0
ok B i I | |
| 2 o | 0 | 0 o | 0 0
(Phostoxin) | f ! 5 |
| 1/2 0.3 i 3.6 ; 0 0 3 1.0 129
| | ! |
% R | [ T T
#h "o — I 83 | 1000 { 63 | 1000 ! 7.7 ! 100.3
Check i | 1 \ | | |
BEHERRETELT /M, BEREXRSRBILIN » EEZEE (33~ 4) o
XL BRERSHBREEBBERAMIXSEEZ8SAE
Table 5. Detection of residue in grain with Sttophilus zeamais after fumigated
with Celphos and Phostoxin
PUEEE- 5y B B Fiil #ll it
b ¥l (Jr/M3) Plastic film Gauze
Dosage I & R (/r) I wh 2 (%)
Chemicals (tablets PH:’E (ppm) | Mortality | PH:‘E— (ppm) ‘\/Iortahty »
/M3) | PHs (ppm) | % | PHs (ppm) (%)
- I i P _
; 4 0.20 95.3 i 0 | 5.0
<3 T B 1 |
i 2 ! 0.10 82.6 ! 0 | 3.0
(Celphos) | ‘ i
’ 172 0.02 1.3 0 | 1.7
) .’ 4 0.20 90.0 0 6.7
33 iE B
| 2 0.06 55.3 0 | 37
(Phostoxin) | | i
12 0.03 ' 7.7 0 3.0
- 1 I I
! [ T
¥ i — ( — i 3.0 , — 3.0
Check |
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Table 6. Experiment of pests imbeded in granary stacks fumigated with
Celphos and Phostoxin
| ]
! ﬁ" Pﬁiﬁﬁ : 7~ j‘EJ 'k F\ I3 ﬁ
%5 | %'TL/MZ) Averj;e number of e?ijerged Ldults (n%mber c;ﬁ% insects)
Chemical (tozal‘gte/ il | ® o p%‘%”ﬁ JE NI H
emicails aplets, tio tlus tzoperitha rioolium
‘ Ms3) J! zeafnazs Index dominica 1\ Index castaneum Index
# 3H (Pi-tou)
[ E ‘ [
% i B 6 13 23 f 0 ‘ 0o | o 0
(Celphos) | ‘ ‘ | | l
| | | i i
"o B 6 . 03 05 | 0o | o | 0 0
(Phostoxin) " ‘ 3 | i
oM — 560 1000 | 663 \ 1000 | 210 | 1000
Check ‘ l | \
i o I i
H i+ (Tien-chung)
| | | | !
K T B |- 6 | 1.7 46 0 | 0 | 0 0
(Celphos) ; \ | |
o oB 6 | 13 | 35 o | o | 0 0
(Phostoxin) w I : :
5 [ — 313 | 1000 733 | 1000 | 283 | 1000
Check | { | 1, | I
| | ‘ | 1. 1
FERME F@Ll 6 B /M ENERT TOE 1m SR ETHIER » 1€ 3 RKRHA » Arpx
mldE pH; BEEBLE o (H8ERE pHs BRI Mo EnE R R E R R B ER
\am%&r%jﬁm%lﬁﬂﬁ@i@%&ﬁ o B RN D BE R S IN BB R M ALK BRI - BEE
REEREAT LS (K6) -
M #HEFE%
£1. ERBRBZBERERHBEFCEE
Table 7. The effect of seed germination fumigated by Celphos and Phostoxin
o o mmms M F. W B F B
& wo (/M) Seeds and germination rate
’ Dosage i 1 |
Chemicals ! (tablets /MS) CTE ® ES Z
o | o | Grain |  Corn l Chinese cabbage
| [ H i
4 i B | 6 | 795 | 74.4 i 617
(Celphos) \ 1 %
| . |
I e | 6 | 82.2 86.2 73.0
(Phostoxin) | ‘
#f @ | — | 84.8 3 89.2 i 63.5

Check \ | |
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Table 8. ng residue (ppm) in decomposed dust of Celphos and Phostoxin

3 Mo & B M & Wk B pHy & (ppm)

() pH; (ppm) in dlfferent treatments
Chemicals Period (days) oA K Ok B OB 5% b
_ - B Mixed with rough rice | Residual dust

[ 0 | 20 | 14
5 1.2 0.6
£ 38 %‘ 10 1.0 0.4
(Celphos) ; 15 0.5 0.4
| 25 0.3 0.2
33 J[ 0.3 0.2
0 J 1.6 : 1.0
‘ 5 1 12 0.2
fif ¥ B 10 } 08 0.4
(Phostoxin) i 18 J 0.4 0.2
| 25 | 03 0.2
| J 0.2 . 0.2

]‘ 35

i B R EE Y IR o
SER R  PHy BREEEDNE » B8l 4 K M JErskm 3 K& » BB
500mg AN AREAEAPIURIRE R BB > INAKER 5 BIIARE PH, Sl o (B 335K 16 04 B i
# 0.2 ppm £EFH (F8) o
xR BEBAEEMSBRAEERPZPHE

Table 9. PH; (ppm) in decomposed dust of Celphos and Phostoxin.

R NN T el e

m (c.7J © = & PH, ?ﬁpm in reshinl Tt PP™ -
Volume of water o i % fif i W5
(Celphos) (Phostoxin)
0.7 05 05
03 03 05
01 | 01 02
0 ! 0l 0.1
TSI BRH » LA KBTI « MRS (SRR A+ f pHs B
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#10. BEBRFEHRER I ARZENE

Table 10. Toxicity of Celphos and Phostoxin residual dust to mice

|
7 B ] o A& TP VI S R & % H it R
i (g ~Living date (life | long) B
’ |
Residual dust 'reedmg weight | Mice No. T 5| 5
. l Min. | Max.
) 10 2 1 5
E-3 33 7
I 4 2 1 3
(Celphos) ! |
| 1 ‘ 2 | 4 9
— R i,,#”, S _ : _ . S —
) ) N 10 ‘ 2 ; 3 | 3
I 3 B ! ‘
! 4 | 2 1 2
(Phostoxin) ‘ : 1 |
; 1 | 2 ' 10 | 14
! 1 1 i
st ® — \ 2 ! |
Check | | l

— LA E R IR R B B - RS EREIE - T R BB B R
H (210) -

R (R A BT BB A HEZ A Y o B A o R BRI © 5
DT B S T ST AR o e RIS > LIYR T IMC IR 3 Kik
”B‘?ﬂzﬁ (PH) TREER Tq‘ 200 PPm, %f:%ﬁﬁﬁiﬁﬁ&ﬂﬂ%%ﬁ?ﬁ Eﬂn%ﬁ@%m%ﬁﬁﬁﬁﬂﬁiﬁ
mIlJ—J’ﬁ{ﬁhL BOR © “&“"M’?%.L Fﬁiﬂ#uﬁg’i’aﬁﬂ’h "W’ﬁﬂﬂﬁfxﬁ‘é%‘%ﬁ ’ 215 s?_tfxlitﬁli‘éé? PH; 714)%‘
BI5 AR RSN 5 ey PH, S AT I0 2 (e BT » B BANT RS R A o ARITIRZRIETE
ER AP RN 2

B2 WE - ﬂﬁﬁ' TR » JEUPRS 3 ~ 5 Fr L BREA REHL » L5 RSB o sl J ik
BT A BRI B © SRR DI LR RBRR S RS RS R 09 0 5 PTERMLERT » FIFHR
56.49 » 1 M5 E55.1% » HIEWA0.6% » Ttk EHEM0. 1% » SIHKIEBIR FREH LR o R
AR RS 2% % S B A VB P A /J(ﬁlﬂ‘x_ R R MR M BEAR BB

2 N2 IS BV BRI RS o Wt (7 ML SERG % P SRR A - BRI © T5 4R

P ) R B L o WE LSRRG G E ook e » DI VRS i AR HE 2 TR o
2 £ x K

1. %@lm%’éf”?ﬁ pib4E 1973 FEEIBISHEIR AR BIE D R RILE & o BRI 0 3 1 20~21

2. FESFlE 1967 ERET ARHEANR o ETIUER - 3 (7) 110~120

3. EMCHE 1971 GEMGEEAER o MR (120) 1 13~18e

4. PREERE 1967 VEESHENCEERUEZEMILIASR  EEM AL ABRYIA &J:uu)(; EHEH e (1) 163~Tle

5. dkbE 1962 Phostoxin Py A RIESRME: IMESIE T - 4 (4) 1196-

6. BRBE 1964 175 (Phostoxin) B iATTEE #h 12 S RENT 52 %,4$;@uxw it &6 (4) 1287~239 ¢
7. BRE$T 1966 ikiEE A2 Phostoxin JEAABRMY 108 (49) :13~26.
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8. HiE 1966 Phostoxin MHAEIEMYIAZAEAR  SSEE MM ABRHE94~101 o

9. Mg 1972 BEZYISBHOIWIRAER E@LES (4) :119~123.

10. W& 1975 EEMERBIINSRE ZBADIEREN MYRESEETILT (1) : 142~149 o

1. #bg 1976 RAZKBBTEFELLVIARR PELEFR 25 (1) :4~52.

12, P87 1967 /43T~ Phostoxin BRI % (69) :68~T4.

13. EMERMEE 1968 -F4psk (1959~1968%4) HELA) AL HE B B 2 538 B B 8 8 B AL MREARED © P34 o

14. FHEEBK 1962 FEAR Ihx P dvy ) il abie & R TR SR E S 0 1~81

15, REER GBS 1975 ZEEEABRI 1 9026 o

16. i E MBS 1976 ZECEUBRHE 3001

17. BEIEMEWBIRERT 1966 =7 v D4 Sitophilus zeamais b HEHWE=2—2 313: P2

18. Hollywood Termite Control Company Inc. 1970. Degesch Phostoxin for the fumigation of grain
and other stored products. ppl—54.

STUDIES ON THE EFFECTIVENESS OF THE
FUMIGANT CELPHOS AND PHOSTOXIN AGAINST
GRANARY INSECTS AND THEIR EFFECTS ON THE

GERMINATION OF SEEDS!

Tsung Lin and Lei-mei Horng?

Summary

1. In order to evaluate the effectiveness of fumigants Celphos and Phostoxin against
granary insects, the fumigation experiment of these two compounds were carried out in
the plastic chamber at temperature 28°C. The test insects, both adults and eggs of
Sitophilus zeamais, Rhizopertha dominica, Tribolium castanium were imbeded in the
granary stocks and fumigated for three days at the dosage of 4, 2, 1 and 1/2 tablets/
M?,  respectively. The result showed that these two compounds gave an excellent
effect for controlling the mentioned granary insects.

2. Another fumigation experiments were conducted in the several sealed warehouse
with the exception of minor part of eggs in grain stocks could develop to adult stage.
The most insects being imbeded 2-feet depth in granary stocks were Kkilled by
Phostoxin at the officially recommended dosage of 6 tablets/M?.

3. The fumigation of either Celphos or Phostoxin seemed not affect the germination
of the grain, corn and seeds of Chinese cabbage. The germination rate of these treated
seeds was not lower than the untreated ones.

4. The grain treated with above mentioned fumigants at dosage of 4, 2, 1/2 tablets/
M?® were remained the residue of 0.20, 0.06 and 0.03 ppm in Phostoxin and 0.20, 0.10
and 0.02 ppm in Celphos. The residual effect of Phostoxin gave adult mortality of 95.3
%, 82.6% and 1.3% while Celphos gave the adult mortality of 90.0%, 55.3% and 7.7%
respectively.

5. From the mouse feeding test, the remained fumigants which were exposed for’
one week, still be poisoned enough to kill mice.
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STUDIES ON THE CULTIVATIVE METHOD OF
THE KYOHO GRAPE WITH NO DORMANCY

by
Chi~chung Huang' Yung—shing Teng?

Summary

In order to realize the possibility of producing grape in winter iu Sonthern Taiwan,
and to get some information as the reference for yearround production of graps, we took
the variety Kyoho as material for experiment. The vines are pruned at 9 different time
between September 5 and November 25 with 10 days interval. Those pruned after Octo-
ber showed lower rates of sprouting owing to the turning of vines into the dormancy-
induced stage. During periods of flowering and fruiting they are affected by cold cur-
rent and seasonal wind, so that the fruits were not welldeveloped, the fruits coloured
incompletely, and the quality is inferior. Those pruned in September showed higher rates
of sprouting. These were not affected by seasonal wind so much that they beared more
fruits with good quality. We now suggest that pruning the grape in September is reason-
able for the production of grape in winter in Southern Taiwan.



Vol. 26, No. 1 March 1977 ‘
o4 OU QZ\T“L@J OZT
AGRICULTURAL RESEARCH OF CHINA

(Formerly Jourral of Taiwan Agriculiural Research)

CONTENTS
Study on the Clay Mineral of the Soils of Paddy Field in Taiwan
f et e rer s eee e ees e areataen s s . Leung Ku Winge 1
Grain §1eld and P~uptake of Rxce Plam as l\el tcd to P-fraciicn in the
Soils of Central Taiwanereor-.- C. F. Lin, A. H. Chang, W. K. Wu s

Studies on the Improvement of Cultural Method to Meet Mechanical
Harvest of Rice
I. Effect of nitrogen starvation during the early growth stages
on lodging-resistance and other agronomic traits of rice
fee e s e s s st e s e s e e Chao .Cheng-nan - <42
Studies on the Effects of Rice Yield and Agronemic Characteristics o
under Low Temperature and High Humidity Conditions A
reerieeesasareareennansrrnanssnnerransrannnseenareeiinereee Y. Y, Chu & C. S, Linees-- 51
Studies on Stem-rot Disease of Rice
I. Relations between infection and rice age, varietal difference and
chemical application - rese vrsrreeesasianeveesivneesnnsiennnnnennC, C, Chicneer 57 ,
Relationship between Rice and Fusarium oxysporum F. sp. Lini in the El AL
Fieldes: s eneververeceneenceneene C, C. Tu, Y. H. Cheng & Y. C. Chang:---64 A

Studies on the Effectiveness of the Fumigant Celphos and Phostoxin Ji ;’u
Against Granary Insects and Their Effects on the Germination of s
Seeds............................................._{‘Sung Lin & Lei-met }lorng ...... s E}E

Studies on the Cultivative Method of the Kyoho Grape with No -
Dormancy+«+vesrerreeaesvininseneChi~chung Huang & Yung-shing Teng---- 81 =

i

Published by
THE TAIWAN AGRICULTURAL RESEARCH INSTITUTE

TAIPEI, TAIWAN, REPUBLIC OF CHINA




	本省水稻田土壤之粘土礦物研究
	中部土壤所含磷形態與稻穀收量及磷吸取量之關係
	適應當前機械化收穫水稻栽培法改善之研究
	(I) 生育初期中斷氮肥對防止水稻倒伏及其主要農藝性狀之影響

	低溫多濕對水稻品種產量農藝性狀影響之研究
	稻小粒菌核病之研究
	(I) 稻小粒菌核病之侵染與稻齡及品種之關係及其有效防治藥劑之研究

	田間亞麻萎凋病鐮刀菌與水稻之相互關係研究
	賽好勝(Celphos)與好達勝(Phostoxin)防治含庫害蟲及影響種籽發芽試驗
	葡萄不休眠栽培方法之研究



