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Studies on the Effects of Nematocides (DBCP and DCIP) on the Growth
of Rice Plant and Control of Rice Root Nematodes

Tamio Yoxoo, Tsugio SHIRAHAMA* and Masami Imaizumr**

(Laboratory of Nematology and Entomology)
Received June, 10, 1971

Summary

1. This paper reports the results of investigations carried in 1969 on the effects of nema-
tocides (DCIP and DBCP) on the growth of rice plant and control of rice root nematodes.
The properties of the nematocides are as follows:

Active ingredient
Name chemical name
- Water . V.P.mm
Mol. weight Solubility 20°C B.P(C) Hg 20°C
DRCP dibromo-chloropropane 236 1500ppm 199 0.7
DCIP dichloro-isoprophyl-ether 171 1700 187 0.6

The nematocides used in these experiments were as follows:
DCIP(granules) : 20 kg/10 a, scattered by hand and mixed with soils
DCIP(emulsion): 10 /10 a, (80 times solution), irrigated
DBCP(emulsion): 1.5 [[10 a, irrigated
2. These experiments were carried at two Saga prefectural agricultural High Schools,
namely Shiroishi and Saga. The growth of rice plant was observed at these High Schools.
The nemic fauna was investigated at Saga University (Laboratory of Nematology and
Entomology( at three times July, August, and October) in 1969.
3. The nematodes were isolated from soils (50 g) around the roots of rice plant by-
Baermann’s method, and classificated into three ecological groups (plant-parasitic, free-
living, and predaceous).

Nematodes in the short cutted roots of rice plant (5 g) were also isolated by Baermann’s
method, and identified by microscopic operation.
4. The nemic fauna of the soils around the roots of rice plant was as follows:

* 21 %@y (Shiroishi Agricultural High School)
¥k g g a2l (Saga Agricultural and Horticultural High School)
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(1) The numbers of nematodes isolated from 50g soil:

Nematocides paddy field July August October Total
Shiroishi 4 55 190 249
DCIP
(granules) Saga 6 54 265 329
Mean 5.0 54.5 227.5 287.0
Shiroishi 7 68 276 351
DCIP
(emulsion) Saga 4 169 335 508
Mean 5.5 118.5 305.5 429.5
Shiroishi 11 27 414 453
DBCP
(emulsion) Saga 13 26 310 349
Mean 12.0 26.5 362.0 400.5
Shiroishi 5 47 373 425
Control Saga 11 24 361 396
Mean 8.0 35.5 367.0 410.5
(2) Percentages of Ecological groups isolated from soil around roots of rice plant:
Month July August October
- Nematocides % Pl Fr, Pr. Pl Fr. Pr., pL Fr. Pr.
DCIP (g.) 8.3 83.4 8.3 13.8 86. 2 0 16.3 83.4 0.3
DCIP (e.) 12.5 87.5 0 25.7 73.5 0.8 19.1 80.9 0
DBCP (e.) 0 96. 1 3.9 13.2 85.1 1.7 4.1 95.5 0.4
Control 0 67.3 32.7 7.5 92.5 0 7.2 92.6 0.2

Pl...Plant parasitic, Fr-.. Free-living, Pr...Predaceocus

5. There is the definite negative correlation between the percentage of plant parasitic

group and that of free living group. And this relationship does not change according to
the kind of nematocides, suggesting that the principle of control of plant parasitic nema-
todes seems to be the acceleration of multiplication of free living nematodes. And this
definite correction seems to be disturbed temporary in the initial period after the application
of nematocides, but establischd in about one month after the application.

6. From the roots of rice palnt we detected two species of the genus Hirschmanniella,
namely H. oryzae and H. imamuri. H. oryzae is the dominant species in general in Saga
Prefecture, amounting to about 80%, of Hirschmanniella spp. The population-density of
H. imamuri seemed to be most numerous in August, especially in the clayly loam soil

(Shiroishi).

7. The ratio of population density of these rice root nematodes fluctuated according to
seasons or kind of nematocides applied to paddy field as shown in the following table.

Ratio of population density of H. oryzae:

Month DCIP (g) DCIP (e) DBCP (e) Control Field
July 160.0 0(?) 0 160. ¢ Shiroishi
August 79.0 45.5 44.2 48.8
October 89.0 73.5 93.2 91.2
July 90.0 0(?) 100.0 100.0 Saga
August 91.0 88.6 75.2 94.8
October 91.0 69.3 100.0 83.4

g---granules, e...emulsion
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8. The yields of grain were generally better in the fields where the population density
of Hirschmanniella spp. was low. And the tillering ability of rice plant seemed to be more
or less accelerated by application of nematocides, especially DCIP.

The population density of Hirschmanniella spp. was as follows:

Shiroishi: DCIP (g) DCIP (e) DBCP (e) Control
H Soil 27 17 14 4
- oryzac Root 387 612 437 408
(a) total 414 629 451 412
. . Soil 1 0 6 0
H. mamuri Root 65 163 50 33
(b) total 66 163 56 33
ot b Soil 28 17 20 4
Root 462 775 487 441
Total 490 792 507 445

Saga:
H. orvaae Soil 33 55 12 1
- O (Ya ) : Root 409 660 334 404
total 442 715 346 405
. . Soil 10 0 11 21
H. “’(‘f‘)“‘“ Root 41 171 30 58
total 51 171 41 60
Soil 43 55 23 22
a+b Root 451 830 364 562
fotal 494 885 387 384

9. Of the nematocides applied in these experiments DBCP (809, emulsion) and DCIP
(309, granules) seemed to be more effective, and DCIP (809, emulsion) to be inferior to
these nematocides for the control of rice root nematodes (Hirschmanniella spp.)

F L » &

z O IIIEMA4EE (1969) T, B DBCP # & DCIP H&KHIZHH LIBE0
BUHRELFIKABOABTL L UCNEBRL LB THETHE L HROBMELTER LI OT
5. ’

bHEOKBELEIZE, MOBBBHIIBAFE T Z 4 23T/ Y & v F o v (Hirschmanniella
B) LwniRiihng, ZoEEI 2EHALNTWE. ZhooRBEEHRLE L TEEI~
EMIZh > THRABKIOHAMBRITOWTHE LT A > TE LY, HREIA 2272V F
2 v (Hirschmanniella spp.) & L C 2 BEE—BELTHR > THREL TN ZOoWETH,
HERMEERFATIHBEGOBEHM DL EB N, 56000 2~ IR AERRHEL
HUITAKRBOAEBRBRIZL L IET L PRAE L.

I. # & 5 &

BARESK LEERERRORFEKHEEBKRL L, KBOLBFNEOHAERE X OFRK
THY L7z, DBRHBAROWTOREREEREZMALG L. 2 I 0RERBOLVELY
RERKRE (BR) BE4 L. HRFEORBEARIRIFT LTS,
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kI B mEEH | DCPK | DCP DBCPAL | E AW
7 A %ﬁ x (cﬁ)) l (gg: g) } (gi ?) (gg: g) { (13(1): g)
21 H ¥ B (&) 13.3 13.5 12.9 13.4

e .0 e s
8 A (ia 3%) (97.0) (96. 8) (88. 2) (100. 0)
9 A (18 ) (95.3) (95.3) (94.5) (100. 0)
o %@ﬁ (ZF% } (ﬁ?:g) (sl)gﬁ% (1%328) (1(1)828)

ﬁs = ‘°§3 ’ (3838) (52: %) (gif S) ‘ (1332 g)
10 A *ﬁ‘g = (% \ (slag: g) (slag: Z) (@13(7): ‘;’) (1%)8: (1))
22 H i’ganagﬁﬂ% ’ (11(3{ 8) (931 ;) (112: %)) ‘ (10(2)f ZJ)
(AIF R ) ﬁ.gsm(;g gag?)ﬁ‘ (11%: g) (102: 8) (11523) (1033 8)

11{;;8 l(;éw ;% | (10%131)l (9&13: 8()) (gg: %;, (10(1)1 8?

(2) EHEZESRK
EAR : &£F, WEALRE (EREX)

WEBB FERA DCIP %1 DCIP %, DBCP € Fi L
B i (cm) 51.6 50.3 52.1 52.7
7 B l (¥8 ¥) (98. 0) (95. 6) (98.7) (100. 0)
28 2| | x2 ¥ () 27.0 26.2 24,1 23.4
(fg ¥) (115.7) (110. 2) (103.7) (100. 0)
B 3 (em) 78.0 78.8 79.9 78.7
8 H (38 ) (99.0) (100. 1) (101. 6) (100. 0)
25 5] X ¥ (&) 20,4 19. 8 18. 2 17.2
(18 ) (118. 6) (114. 2) (105. 2) ’ (100. 0)
B I (cm) 103.1 104. 6 104.0 102. 8
9 A (38 ) (100, 2) (102, 0) (101. 8) (100. 0)
18 H £ H O(K) 18.1 17.9 16.7 | 15.3
(8 ¥ (118.0) (116. 2) (109. 0) (100. &)
#F E (cm) 77.1 78.4 78.8 77. 4
(35 ) (99. 8) (101. 5) (102.0) (100. 0)
10 5 i B (cm) 19.8 19.8 19. 8 19.6
(38 ¥ (101. 0) (101. 0y (101.0) (100. 0)
14 A 3.3m? AW E 3.10 3.02 3.04 3.07
kg (8 %) (101.0) (98. 5) (99. 5) (100.0)
(AEH) 3.3m* v S E 6. 30 6.34 6. 60 6. 23
kg (35 ¥ (100. 1) (102. 0) (106, 0) (100. 0)
1.8 W o 1.00 1.00 1.01 1.02
(¥ 9] (98.5) (98. 2) (99. 0) (100. O)

(3) EHNERNERSEE
BW3~4XIVBUERXE 1008 LTORBEROL LESRBLOLND.
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WO AT, RERERSE (BREX 100433 EE» /L)

L m_om oA om W OB R % W% : WEAH
IEE W |DCIP# |DCIPg | DBCP g |DCciP# |DoIPs, |DBCPsL |l w2 =
7 92.8 4.7 87.0 98. 0 95. 6 98. 7 |‘ 7R218 | 7B28\
w8 97.0 96. 8 88. 2 99. 0 100, 1 10.6 | 89 7A | 8B25R
9 05. 3 95. 3 94. 5 100. 2 1020 101.8 | 9H197 | 9f18F
T 95.0 95. 6 91.6 99. 1 99, 2 100. 7 ‘
7 99, 2 100.7 96. 2 115.7 110. 2 103.7 Al @
= gl 8| 1020 98.7 102, 2 118.6 114, 2 105. 2
9 | 1110 97.7 118.0 118.0 116. 2 109, 0 |k
T 104. 1 99. 0 105.5 117. 4 113.5 106.0
B g 10 96.9 | 93.7 4.9 99. 8 101.5 102.0 | 105228 | 108148
M B 95.9 95. 4 90. 5 101. 0 101.0 101.0
M = = = 121. 2 118.2 1107
B owmm 110. 2 99. 2 114.0 101.0 98.5 99. 0
EuSE 116.0 104.0 112.0 100. 1 102, 0 106. 0
17K & 101.9 98. 0 93.1 98.5 98. 2 99.0

INLORKRERBETHESDEDOL ) ZCEPEEHEINE LS TH 5.

a. BARXTOKBOLEENMEP ORI, DBCP AKX T/NEhofziddh, EUBXOEE
ERENBEDORIE . HITHHEELONARREOKREOEGAIT/PNI o,

b. M, FAXTHATNIMWAERK LY Z -7 FIPELORHRERKOKEHOE
HlzE ot kER¥HITE DCIP FIOBEREL 72l Vi b L) TH 5.

c. REEMORELHELR, EHRFZOKOOEHFITKREL, OARGOKEOHE /NS
57l EARBOBXZIZERE k.

d. AHMER, ALBEORKOOBERELTEd -7k FEHRHTE DCIP k%, DBCP g
#HIRTE{, DCIPHAK A% o7, %2083 2BARMTCORZEAFEROKEHD
BHWREETSH - Iz
e. AbbEE, AABROKBOBEITBL TEL, LLobEARBOENZ &) LT,
DCIP ##|, DBCP fLAX T2 - 7z, '

f. 1AETH, BALBXTHREL TN Z>Twict, ZHAXBOZAAGREOKED
BAEEREbLTWwT, DBCP LK THITNI o .

INnbHOHBEOEKET LA, DCIP H#l, DCIP 7%, DBCP L#I% & OBk A %

ML7HAIE, SABRKIZENTRELITREBEAEELLRL LD ENL, —HERRRD

ZOITELELITHS. LHLEHEDZVHEMTEL5TH5. ALLERELTEZ R,

ANEEHESETOAABEOKHOBETE (ko Tkt nwi L) ThY, #L TDBCP

AFBHROGEILE ko Ttk ni 5.

B. & : 8 =

(1) ARBESE
TATALPORERHOIOH THE T 3IMIZHEY, FHRRKALOHBREIEIVID, HBA
TEEHED, FLXREL SFRBRRXILRIK(ESAGLL 2DE¥RINLOBEIEILEX
50g DRMEMBTEE LY, ZHOhbN—n= K Q4BEAR) 1T > TRAEYS
BEL7. BB IELITEV M > 2MBHOEREYVRD, B % locm BEITH YD,
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A—%H T EICL{BEAL, INLOMBHELLREMME L 58 LD, 0 5g ORE
LMY ==y KEITHED T, B LHBREHHE LoSH L. AEREET
AT4, 8HTH, 0ATH. HAERMEEEORIRT L THS.

%6 & D hE50g b L BB T ARICHNTAIE TRBLONE. B TH
LE~10AFTRICHOE 2RAEFEF L, ARINCHERNTLEB8ENZLLNS.

H6k: AFRE (L 50g 18 5g) OKEDLONEERBE

HEH OB b B WEY DCIP %A DCIP ZLA] DBCP 9.%| ® B B
W1 + = 0 0 0 0
I MW E AR 0 15 1 3
m (H. orpzae) 27 2 13 1
3 27 17 14 4
I ) 7 0 0 3
I 129 352 95 122
i} 251 260 342 283
= 387 612 437 408
! + & 0 0 0 0
I itk 0 0 1 0
m (H. imamuri) 1 0 5 0]
3 1 0 | 6 0
I " 0 0 0 0
i 34 69 25 6
I 31 94 25 27
5 65 163 \ 50 \ 33
1 WO M + & 0 0 0 i
i 0 1 1 \ 0
Il 1 0 2 1
st 1 1 \ 3 2
[ H & #& T = 4 7 i1 4
i 55 ‘ 52 25 44
il 161 274 394 371
2t 220 ' 333 \ 430 419
17 A FH, T8 4F4, M-108 T4
T +H50g hooNMEHE (HREE)
FE 7 B T A 8 B F #® 100 3 F #® st
RB o | mE e | B | en | eE e | B mE ) A sl B

DCIP 0 4 | 0 4 0| 5 | 6 | 55 | 28 | 161 1 190 | 249

DCIP 0 7| 0 7 | 15[ 52 | 1 68 2 | 274| o | 26| 351

DBCP ¥, 0 11 o | 11 2 |25 | 1 28 | 18 | 394| 2 | 414 | 453

# 4 B 0 4 1 5 3| 4 | 0 | 47 1 | 371 1 373 | 425

WER  NEMRH LA MEREN % (BA, L 50g)

M 4 HOw (%) H iE (%) W &' (%) i (%)
DCIP % 28 (11. 2) 220 (88. 5) 1(0.3) 249 (100. 0)
DCIP 17( 4.8) 333(95. 0) 1(0.2) 351 (100. 0)
DBCP %, 20( 4.7) 430(95, 0) 3(0.3) 453(100. 0)

& o= 4(0.9 419(98. 6) 2(0.5) 425 (100. 0)
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SEWR 5g) hbAB L4 ex2s ) v F o v B (Hirschmanniella spp.) % BE N IZH
BTl EIEzhiLbnb.

#% 9 35 : Hirschmanniella spp, DI (5g) S OSHABEBENY (AFED)

AERIX DCIP #r DCIP ¥l DECP ¥, /o o=

meps] Ho |Hi | 8 |Ho |Hi | & |Ho |Hi | & | Ho [Hi| #
7 0 71 o o o0 o o 0 3 o 3
TRTA| 100.0) (100. 0) (100. 0) (100. 0)
8 1T 1200 34 163 3520 4211 773 950 1200 215 122 128 250
(79.0Y|(21. 0)| (100.0)|(45. 5)|(54. 5)| (100.0)|(44. 2) (55.8)| (100.0)| (48.8)|(51.2)| (100.0)
108 T4 251 31 1820 260] 94 354 342] 25 367 283 27| 310
(89.0)|(11.0)| (100.0)|(73.5)(26.5)| (100.0)](93.2)| (6.8)| (100.0)| (9L 2)| (8.8)| (100.0)

ZRIBEIUBRPORAGELATA 2FZ TS Y 2 F 2 ORERHEIN, FERHUTHGF
L EEIEBLLbNS.

BIOR : EHEAREERGK

# e} % AR DCIP 1] DCIP #A DBCP #.#| ST |
H. oryzas £ 8 wies | enierns | awiens | a8 9.0
& 3 414(100. 0) 629 (100. 0) 451 (100.0) 412(100. 0)

100. 2 153.0 109.5 100.0

% K 100.0 100.0 100.0 100.0
H. imamuri *jé Eg; B%E %. ?3 16(3)2108. 03 582 . g; 3(3)2108. 03
N 66 (100. 0) 163 (100. 0) 56 (100. 0) 33(100.0)

200. 0 494.0 169. 5 100.0

% K 16.0 26.0 12.4 8.0
meoaik | A+B 452(101. 0) 775(174.0) | 487(112.5) 441 (100.0)
thoAHK | a+b 28 (700. 0) 17 (425.0) 20 (500. 0) 4(100. 0)

SCEH] H. oryzae ORHEEES 100 & L 7284 O H. imamuri OB HBEE 47T

(2) HHBERK
AARBEGKEFE UFETHE L, 38 (50g) L UM (Og) oML A bt
HBENT L LRINEOLLVTH .
Fl1E A b4 50g b4yl LB ARANITHANThITBI2R0 2 b 5.
2o TATHLLIATHROLZ S 08BRRER; LT ABHCENTIE, B

13FHLbN 5.
DEIIR S5g LA MLIA AR ES Y 2 F o v I (Hirschmanniella spp.) = B FNER)

ThEBUENRLLONS.



BE-BE-SR: 422200072 v BT 28884 (DBCP, DCIP) ofEMAZIRIC>1LT 9

BILF - R (4 50g, #t 5g) OKHEHD 5 DIRERHE

Ay @ kM |@km| DOPE | DCIP g DECPE. | & @ =
#1 t # 1 0 0 0
I g R Ay & 20 0 0
m (H. oryzae) 27 5 12 1
=t 33 ‘ 55 12 1
I W 9 0 ) )
il 200 390 91 150
i 200 270 242 250
5 409 ’ 660 334 404
T T % 0 0 1 0
I Hitha A H 10 0 5 2
it (H. imamuri) 0 0 5 0
2t 10 0 11 2
I B I 1 0 0
I 20 50 30 8
i 20 120 0 50
3 41 171 30 58
W & ® L B T 0 T 5
il 0 0 0 0
i 0 0 1 0
3} 1 0 2 ’ 5
1 H W & |+ 3 4 3 12 6
0 39 119 21 22
I 218 210 206 310
3t 261 332 | 330 ‘ 338
%17 A FM, 087 Ff, 108 T4
#12% : 133 502 Lo O EE R (EERE)
EH 7 A F A 8 A F M 10 B F % -
HEBK we | o wme | B | wE|EE me ) B ew ) aw | se ] o |
DCIP i | 1 4|1 6 | 15| 39| 0 541 47| 218 O | 265 325
DCIP g% | 1 3| o 4 | 50 | 119 0 | 169 125| 210| O | 335! 508
DBCP LA | 0 | 12 | 1 | 13| 5 | 21| o 26| 12 297| 1 | 310 349
m o o® | O 6 | 5 |11 ] 2 =220 o 24| 51 310 0 | 361 39
B35 - SEREICHT B EENS (EH, £ 50g)

- l # M (%) H s (%) B ® (% i (%)
DCIP #7] 63(19. 4) 261 (80. 2) 1(0.4) 325(100.0)
DCIP %7 176 (34. 5) 332(65. 5) 0(0) 508 (100. 0)
DBCP 27 17( 4.9) 330 (94.5) 2(0.6) 349(100. 0)
® g 53(13.7) 338(85.5) 5(0.8) 396 (100. 0)




10 EEREREES H325 (197D
#145% : Hirschmanniella spp. DR 5g 2> & 04 EE b3 - BWH % (EEEE)
AR DCIP Hi#l] DCIP #.%| DBCP #LA| & 4 M
s Ho ]H.i ‘ 21 H.o} Hi | # | Ho |Hi | 3 Ho |Hi | #
. 9 1 10 0 1‘ 1 1 0 1 4 0 4
‘F 10.0)[10.0)| (100.0)|  —|(100.0){(200.0)| (100.0)] —| (100.0)| (100.0)| —| (100.0)
8 F 200, 20 220 3% 50 440 o1l 30 121 150, 8 158
F l91.0)| (9.0)| (100.0)((88.6), (11.4)(100.0)| (75.2)|(24.8)| (100.0) (94.8)| (5.2)| (100.0)
0.F 200, 20 220 270 120\ . 390 242 0 242! 250 50 300
F101.0)| 9.0)| (100.0)((69.3)| (30.7) (100.0)| (100.0)]  —| (100.0)| (83.4)((16.6)| (100.0)

AP IBLIUTBLORASBLATA X327 ) 2 v F o v HEEERN, EHHSTENT
5EBISERLLNS.

H15% : EHBRERK

i 51} % Eakop g DCIP %I DCIP %l DBCP #.%| w4 B
33( 7.5 55( 7.8 12( 3.5 1( 0.2)
H. orpzae fﬁ %Z; 409% 92. 5; 660% 92. 23 334% 96. 53 404& 99. 8)
- 442(100.0) | 715(100.0) [ 346(100.0) |  405(100.0)
| 109. 0 176.5 8.3 | 100.0
¥ W ~ 100.0 ' 100.0 \ 100.0 \ 100.0
o £ (b) 10 19.7 0( 0 11( 26.8) 2( 3.5)
H. imamuri ® (B) 41( 80. 33 1715100. og 30% 73.2) SSE 96. 5)
P 51(100. 0) 171(100.0) | 41(100.0) 60 (100. 0)
| 85.0 | 285.0 | 68.3 100.0
W W 11.5 23.9 ] 11.8 14.8
BROLIK A+B 450( 97.3) ] 831 (. 80. 0) \ 364( 78.7) 462.(100. 0)
Fhoa K atb | 43(1433) 55 (1833) ‘ 23(767 ) 3
¥ H. oryzae % 100 & U 7234 D H. imamuri O ML
oK : 7~10 Ao LEIEHRBIHOAEBIEA (%)
EH 4 | RRE FER & % | B w | @ # #
"B & | 1 Xl 28(11. 2%) 220 (8. 5%) 1(0.3%) 249 (100%)
pep x| E |2 63(19. 4 261 (0. 2) 1(0. 4 395(100}
T B { (15. 30) (84. 35) (0. 35) (100. 0)
A & | 3 17( 4.8) 333(%5.0) | 1(0.2) 351 (100)
e w, | #EH |2 176 (34. 5) 232(65. 5) 0(0) 508 (100)
v (19. 65) (80.25) | . 1) (100. 0)
AN 20( 4.7 330(95.0) ] 3(0.3) 153 (100)
pECP g, | £ B | 6 17( 4.9) 330 (94. 5) 2(0. 6) 349,(100)
v (4. 80) (94. 75) (0. 45) (100. 0)
BT E | 7 ’ 2(0.9) 19(98. 6) 270.5) 425 (100)
wnm | £ R |8 53(13.7) 338(85. 5) 5(0. 8) 396 (100)
T } (7. 30) (92.05) (0. 65) (100. 0)

M HIRLORBRERFETT



B - Bl AR 4 2370 27 2 9 HUCHT 5 5#hA (DBCP, DCIP) ofifigiRIc 5T 11

(3) MRAAARRE

0,
% a. 50g L8 & SFHE L 7c Sk B o 2 BE R B4
100 ~ ™™ ™ Wi BB 0 50g - HEd 4 EE L 2 T i ia B
P ABRBNX T L CEEITEN G L, 516
80 - # PIVE2EHBLLNL. TADLLEY
. SR 505 E AT DCIP SR TR #
60 - e RTBH L, PRI~ TR L ER % 0 12
] DBCP X th 3. HEAMNRIMOLERXT
40 ~ Aif BAERETRTY, EHBTREDbD YA
2] v, D E I RBRHT OB B OB O
20 fas MR s D&, 70 K1280 b E1TH
7 » % bbb,
0 D D D  m TEbL TR T S 107 T QWS
(13 (1: g " o THRBBEB L Twa., 25T
P P P No %R BHBICENT 2 L, TSR
A 4 E@ DFHRBR I AN, BISEIRT &b
B2 T ~0AMOLERHS DEhD. ThRbLERBRKE D IR
W78 BHHABELK (71285 0) (50g 1)
#®OA 4| R B oM 7.F 8.F 10. F &
[=| H 4 55 190 249
DCIP e # 6 54 265 326
FE 5 5.0 54.5 227.5 287.0
= ra 7 68 276 351
DCIP s, # =" 4 169 335 508
I ¥ 5.5 118.5 305.5 429.5
5] ra 11 27 414 453
DBCP ¢, %= by 13 26 310 349
L ¥ 12.0 26.5 362.0 400.5
B 5 5 47 373 425
o E # = 11 24 361 396
b7 # 8.0 35.5 367.0 410.5
H18% WA T4 B0 S (50g +-8)
B335 % 7.F 8. F 10.F
—_— wE | oopE | me | mE | am | wme  wmE | sz | me
DCIP i 8.3 83.4 8.3 13.8 86. 2 0 16.3 83.4 0.3
DCIP ¥ 12.5 87.5 0 15.7 73.5 0.8 19.1 80.9 0
DBCP ¥, 0 96.1 3.9 13.2 85.1 1.7 4.1 95.5 0.4
oL R 0 | 67.3 | 32.7 7.5 | 92.5 0 7.2 926 0.2




12 WRREREER B325 (1971)

BROLDLHASRI0AEDP > THRAELS 2L, —~HHREROLYIHERTATRD
ARKEL, ZOHRBEDLDTME N,

AR A EDEYELEBHROLLZEEBRKREWDE DOIP AFRTH L.  OMEEI
BIZBHTHIKEEIZLLDON TN,

b, 41 22E7 ) 2rF v HOSEE

DEHYBFLEEROIZLALZ LD TVWEAL 2220 ) v F oy (Hirschmanniella ssp.)
DR AR T OM (6g) BLUMA+E (50g) H o ONMMEA DL EBIORITAT ESFD &%
5 (3810, 158 L 0),T4bbL, MO0 TERBEICHE~SE L, HALEILFHLL
TeBRAMEAEENELTH L. ZERBREOZVERRT S L, 12IE2F 0L ZBERIC
5%. +%bb DCIP AFHRPBML TEH oL 5.

BOFK 452 TS ) L F L v HOSEK

R om oW | B o K DCIP # | DCIP % DECP %, £ o W
i 452 775 487 441

—— 0+ & 28 17 20 4

2t 480 \ 792 507 445

18 450 831 364 462

A B - 43 55 23 3

2 \ 493 \ 886 387 465

w3 973 1678 894 910

H20%  HRRIX O EBIR

O | i 5 sa %
HoA B E DCIP §.>DBCP #,>DCIP ¥
T '\ B = DCIP %, > DCIP % >DBCP %,
i £ \ DCIP g >DCIP %:>DBCP §,

#5213 : Hirschmanniella spp. DREFH% H %

i | MBM DCPg | DOIP I | DBCPE | % 4R | W Al
5 & 7| 7 11 1 Ho
+ & 1 0 6 0 Hi
(50g) B 28 i 17 l 20 4
E & 33 55 12 i Ho
10 0 11 2 Hi
2k 43 55 23 3
At @ | @ 43 | @
a @ 387 612 137 0 Ho
o 65 163 50 33 Hi
5e) 2 452 \ 75| 187 | a41
7 o O 33| o Ho
41 171 30 58 H.i
& 450 831 364 462
#* @2 | (1608 | (851) (903)
T 3 973 | 1678 894 910




