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On the relation between the stem rot caused by Leptosphaeria
salvinii and the rice nematode disease “white tip”, and
on the changes of the respiration rate and activities
of respiratory enzymes of the “white tip” plants
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1. $#EKAE: 1/1,800 = > 2 0 ~ biic, 5 A 23 B $BH L ARREDLIN (Bie
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2. BIREEEROEE . b OO/ RS Leptosphaeria salvinii OBfE
%, TH2HED 8 19 HoipERE L.
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DLFEFT L BB LIz,

5 MONEESEEREOWE: 9 3 AR ARY, 10 j 20 B g 0@
%, EhERToNk. . '

6. MRREUBNEEECNE: Ml B BEEEEO#HIER polyphendl oxidase #f&
&, T HAIVEBE, #HEtt+~C Warburg #ESEL AU B 30°C i
Jo. HEEOBBEXROBEY ©°hA.

MERFER ¢ /I ERESER DRk T B R T DA OR (M ERAS 15 cm) % 5 mm
AR89, = 07g%, phosphate buffer (pI16.05) 2.0 cc, glucose(1.0%) 1.0cc,
KOH (20%) 03cc ¥ AN F 7 =~Xh T, Qos Qcos, RQ Ky KCN X ZE%%
&R ERBIE L. Polyphenol oxidase: ZUE (#8i%) % phosphate buffer (pH
7.3 rBRL, HTHE BT E£EEO 10~20 {52 L, TSR E L. EER
1/20 M catechol 342 pphenylendiamine # H\~, IR D @ O Wi B4 LLTRER
52 L7z, Ascorbic acid oxidase: W EFZEER 1 g i Mc Ilvaine phosphate-citric
acid buffer (pHS5.7) % CHERL, WS 20 (R4 BEEHE L Ui, AEOM AN,
B 3.0 ce, ascorbic acid (0.5%) 0.5c¢c, gelatin (0.5%) 0.5¢cc : LTillELl .
Cytochrome c oxidase: R U#}#% phosphate buffer (pH7.0) » BEF: MEL, 20
RS L Uic. Sk, B 30cc, 05% cytochrome ¢ (2%E Light
HAD 0.1ce, hydrochinone (1/20M) 05¢cc, HoQ 04dce 2 LT, Catalase: [
—#f#H- phosphate buffer (pH7.3) %%h, WFEL, MWlZ4HD 200 155 & L CHE
FEHEE Ll 0 30cc ¥ H:O: (0.057 M) 05cc /RIS RTERING O it %
FEL 7z,  Peroxidase: Ml—#¥ Ll g #7MK & FHCBEL, B 205821, Ch
EEEFIE L Uic. @l Ettori o Fgsic kb, pyrogallol A peroxidase > fzic X
bhEglesh (2CH:Oo+3He0:=CiHeO5+5H:04+CO0:), — DM Eh 3 CO: Ofts
WL, HiEof R pyrogallol (0.5%) 0.3 c¢, phosphate buffer (pH 6.05)0.7 cc,
H:0: (0.01 M) 30cc, B¥SER 05cc x LCillEL 7.
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ok, AT OFREL, MNRITERERES, HAlRATYR LA,

2. BANEENEORAZRUHER

ARSI OFE AR 2T D, ARAR, EERAR, BERAK
e, SUULFFEETAMRAAET L b S EE R L e, SRR O BT ETERE R R T
L3I ATIEY, BEMEREOWEENS <, 1¥KECHFRERALLL. Zhb
AR O I e RN LA T2 B A ORI, PFIRCTT L5 R OPWHEED
BRL, WAMCHAMLEE G R O\ 5%, B SRR O 5 5 T B R
ORI SR AR U A

552 8. RESRHLUERIEEATR O BRI SRR AR,
LR A% EERFER AN m&,\@

kO % 8.7 673 18.4
& g 144 75.0 62.5 12,5

1) &5 i EsEh- s b .
2) B35 OB 48 B 45, BB 4 BSOS D B @

g
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53 . FELDERVER AN DR RIS AT (RESEIETRAR).

1 2 3 4 5 6 aF
o2 kW 6.9 76 152 650 54.0 58.2 366.9
e 21.4 153 214 19.4 22.0 25.2 124.7
D= 14577+ '

B4 RS OHETETERATRCORG SR R RE SRR GRIESTERRE).
1 2 3 4 5 6 ar
w2 ok # 73.0 70.0 85.7 5.0 73.8 76.3 1136
ST 711 505 1208 846 1133 1035 552.8
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i. 430 polyphenol 3T & Ui BaOBREE .

$E8T 2 L€ catechol, hydrochinone, resorcin, pyrogallol, gallic acid, protoca-
techuic acid, ascorbic acid, phloroglucine » 8 #ia M\ 7o, = DRI S RICTH+
b Ciha. ZAfi® phenol ‘G 3 catechol, hydrochinone Jyf resorcin o1 T
¢x, Z&AEFL hydrochinone # X < M{tL (laccase), Y&\ ¢ catechol %57 b Kl L
(tyrosinase), resorcin &#4:<f{LL7x\ . =ffi©> phenol G 3 pyrogallol, phloro-
glucine & IBie X < fig{bT5. 3 gallic acid & L %45, protocatechuic acid
22 ML L fobs.  —HEESSRE gL ascorbic acid IR X < ML B OE
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25 & AR s kREORRLEINREE: (t01)0
Pyro- Gallic Protocate- Ascorbic Phloro-

Catechol Hydro- Resorcin

cP_l_tl?_t_lf_ 3 g‘allol acld chmc acu:l_ _ _a_(_.“ld _glucinc i
SR 317 564 0 1997 834 Q 6210 6778
AN wﬁ%ﬂ 160 177 0 650 263 0 1643 2,138
SEAiliit 311 68.5 0 160.9 865 0 543.5 693.1
AR L—tgmﬁr 0o 218 0 517 278 0 1747 2,298
1) RS B2 R OSET 20MSHE L, =0 Jco P, uEmse 1/20M, H52
SH24.

2) BfiEy. O BAK #i/hr.
3) B catechol OSEHIFH 100 X Li-iBE 04 BTt 5 Holy.

MEDHRD. WED X 5 A MSn oM biin b, FEEEHARICIE tyrosinase, lac
case, KyF ascarbic acid oxidase OFEfEd 4 2 L AHERHSES.

IR O tyrosinase {8 L, laccase {fEH O Mg+ 2 -0, X L
T catechol }» p-phenylendiamine (BE 3 2 4aERE L LT tyrosinase X catechol
DH%, laccase it p-phenylendiamine, hydrochinone # I <@Mbs2) & ATl

6 . AT MR AT ORRILBERAEYE (XD 200

p-Phenylen

Catechol diamine
@ &£ K« # 7.28 32.0
oW oAk MW 26.8 8.9

1) BrippoResss A, WE ¢ HI8H.
2) (T O WAL ai/hr.
BEFOl. TORRTE 6 RICRT X 5, BEAROFNAE WEERLIY, HE
e AT EHRAE S 4 i pphenylendiamine KX BELFTAKE 0Pz, LE5 Fh
BHYS X 5, hydrochinone % Xk {EibT 3= 2 bh, BASERHS tyrosinase fiiH
X b laccase fEHOKRFWZ EEFRT L CHS. LiL, ascorbic acid oxidase ©
Wi EheE, ZF e bIFEERE O 5.
ii. FE{rFlo polyphenol oxidase FH{:
8H3I0H (R i kfrk o523 3, ;43 LA oMo oOWT, %
RFERO 0 £52HED, F0O3ccimonT, HE% catechol (1/20M) 05cc & LTH#l
L. FOBIETRHCTHTEY L. BBIOFEM2WTIE, 28038k 4

57T ., pIEEGTIo polyphenol oxidase JEPL
- Catechol DER{bNH H Bk
ELELETS T el IR . N

24 3% A% 5 636 | 2% 3% 42 53 siﬁ 2 3R 4N SHE O

B kTR | 1580182 . 326 448 | 34w o 08 176 | 124 w0 .. 228 272
BiaiAEE [ 234 262 202 404 468 | 68 O 116 194 44 | 166 262 176 210 424

1) Fefiiy Oz BRd% #i/hr,
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HizBa, FAEERE -, AL OHBRIEEET 2 LT catechol w3l i E40H
RS, AR A ROBERN S S ¥R TR D, TOENEEHY LoD, T
catechol ORE{LiTIg 2B R (polyphenol oxidase OFEM:) (HMRIA, SEL
= OB b SAHNCIR TR OFF NI MR AR L .

iii, Polyphenol oxidase @ORUFEERE

Polyphenol oxidase OPH¥AIE L€ Na-diethyldithiocarbamate (DIECA), EUF
proitrophencl @ 107% 107 M #§i% A CHLBFRLEPEL . RIEFRIE s FiowiT
b Th%. DIECA T3 10-*°M T 20% fi#%, 10°M ¢ 50% LA EOEL Ho o

#5508 %% EBtRHAFED polyphenol oxidase USSR

_ BLo#o®| (%)
BEEINE DIECA p-Nitrophenol
o o 10-IM  10-=M 10-3M 10—:M
&t 4 Kk 43.40 20,19 54.3 Q 283
o A R 492 14.7 62.6 0 23.6

1 0: Bt #i/br. 2y R (%)

¥ L, pnitrophenol =i 10*M THIRIZ S HOhY, 10*M ¢ 20~30% oOilE
#5113, DIECA & & ZHUEHH pnitrophenol O+ X hREW-Z 21T, laccase {f
AOREVZ LETTE 3R 3.

{. BEKEERDOTEEUNEIE

KA R O AR ORELFC 2T, EONRERCESREEEvEEL 2. &£
BOF R TR~ D Th 5.

i, WRfEH

FERERRE I THED CH 5. BHRRNE, REEY ARME L b, BHEERK
fEpk&yv. RQAWR LS 1 &b REVCEE T2, BEHozRitLohiyv. KCN
12 & A UURRIR B R RERE 52,

B9 E AT oru B RO TRE.
KCN 10-2M pfists

Qu, Qeas RQ — T T

S T BT )
@ o= Kk #H 76.00 1130 1.48 44.8 411
B8O & 97.6 138.4 141 42.6 56.4

1) O« Wi it COo HiHE: al/hr.

i, BYSEETE

fp{bAfst polyphenol oxidase, ascorbic acid oxidase, cytochrome ¢ oxidase, @
Wb BRI £ <, #5T ascerbic acid oxidase TGRS KRETO 2 £ EDFE
M5 LCuB. . respiratory enzymes & LU @ catalase, peroxidase =it =
O RAEHEDS B,
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Polyphenol!} Ascorbic acid Cytochrome

o oxidase _ oxidase _ Coxidase _Citatase Peroxidase
& & Kk #® 14,59 58.6 51.6 1161 104.2
W o ok FE 2635 1285 73.0 140.0 112.0

1) 27293, 1/20 M p-phenylendiamine,
2y Wpdrr O: AR 3ik COz HEHIRK #i/hr.

Iv. # g%

AL EFFAR R OCEMRES X b 0281, BEskRfic -t
MR2~3EH 5, BWIASER B IR D o L oI LW 0o nt 54
HHRA T, REAREIELRREC 13 0 O -804 <, SHE EHIR o
BRIy LEEDL. S0k R, I EEE e L R, &
SIKFRC L TR OFRRIAD D <, UG O BHATOFTES S AT 5 #A e
o, CRAQFAROMRED LEBTEHS. Bk ORISR R &
BETBREE L, BT L R OWEANNT 5 - LB O LAt b #
HTWDH X5, BHEFAROBIRN I (A Z LA REOMSE L RS LB 5K
BER L Ei D, WEBHCRETMR LT, WEROBFI Y e 5 o L
B2 HE L3S s SRR oV C R & 1727 B a b, TR L, e
IKFFZ D WCHREIToREA L D L OO BEFEON AT RS 2Lk,

ERD L 5 R ER OB £ TROCE A, Bl ATT R TS &,
APNEROWHELERE LD DRELRN L HBL HREMN, hi Ao gREEEo
BRI bET Dbk, EARE OB ORERFEC 2 T AR, ST iR
BS OB BEEOMERTT 0. SRR & LT Ot FA TV
% Bbh, #HEE L TAES polyphenol # RV B&, AMESHNS catechol X9 %
hydrochinone % p-phenylendiamine % X < E#{b1, protocatechuic acid #M{LL
fBisnZ B by, tyrosinase £ X b4 laccase O C LB bR AY D2
LIIEAI & 285, DIECA ¢ & AHEKA pritrophenal @R Y b HAF v &
AHLHERIhG, BUIOERC OV UL FEO AL ORI DA S W 2R f.
HEEIFFONE T, £FOHINC R T terminal oxidase (LSRG HMN D cyto
chrome F ($Eain =74 I +F) OBBERCED - LWL LA Ao
CEE) KX 2oTRNOoRCR{, HELEROERLITHLh 2 LB LLREOTC,
BRI OV THRNEZ L HZ B L R EOL Y Th%b. AL, “h b D polyphe
nol oxidase O7FFM:Y ascorbic acid oxidase OFEMRZ S & IR Tric ARG
OWHER (10 18 B) & RO RO BEERELIEL . ToRHYL el (Qo,
Qcos), E{LEESE (polyphenol oxidase, ascorbic acid oxidase, cytochrome ¢ oxidase)
EOES oM b i B A o L 2 BT\ 3 catalase, peroxidase® oL vih
b, BEGEROFNATE DL I LA, B oFETRCEET D S5k AR O
FCIRT, FHERRI LT B 2 243 cytochrome ¢ oxidase, ascorbic acid oxidase @
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FEHAMET T2 & L W& LY & () WlEERERGOT TN S RUEREEDE
ik, FERIERIAHEREERIT o T 5o #RL, 4T ascorbic acid oxidase &
DG 2 L 2 5, terminal oxidase @ 1253 e H S AT HEESLBITL 2.0 H @ termi-
nal oxidase & LTI, #4474 0 o FEFEE LT cytochrome ¢ oxidase, $RE¥SR
L LT ascorbic acid oxidase Ry polyphenol oxidase MEZ HRTW5. 5B
O BEm LA S L, ascorbic acid oxidase DEENBEKIFCRT, @LKMI Y 2
I Ed b, cytochrome ¢ oxidase @#FMd A ¥ .. Oxidative phosphorylation 2
ool L2 B T35 cytochrome ¢ oxidase, ascorbic acid oxidase
OHEMRRE W b, BEPERIERICIES < b o -3¢ —BrEatind:
BHEeEATWE L LTI A, Polyphenol oxidase i >nCd AEAERAELLN
122, LOBEEHFICHATEL, LoHelsT alfEc v TR BT E
5. RO X 5 KAREBE RS AR AT B e IR e RBPE iT o T e
L0, FWEHREORLE Lo CHFLS RO THD EE2 b, AVl 2 E
AL X B SRR S ho Rk AR T R B,

V. ¥ D

1. #E LIRS L 0, # RO ShE<, EEROMEER
A E,

2, BHLEFEH AT A, PR R ORI B SRR 5, poly-
phenol oxidase, ascorbic acid oxidase, cytochrome c oxidase, catalase, AkUF
peroxidase OFEMMG-TFhbRTHS.

3. Af#o polyphenol oxidase @, laccase fEAIA tyrosinase fAL D RF <,
T FREDFEMA P M A LA

4, FRHEULSFECERT R SRR E S hE O, RICATR RO R
MELC k AZEROFE, REN F Tl RIFRARBAI o Thw b Th b LiEH
L.
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Résumé

Y

The severity of rice stem rot {Lepiosphaeria salvinii) was decreased when
the plant had been affected with “white tip"”, the rice nematode disease caused
by Aphelenchoides besseyi.

Both respiration rate and activity of respiratory enzymes (ascorbic acid
oxidase, cytochrome ¢ oxidase, polyphencl oxidase, catalase, and peroxidase} of
rice plant were found to be promoted when the latter was affected by the white
tip disease. When compared the activities of the two polyphencl oxidases of
leaves it was found that laccase activity was stronger than that of tyrosinase,
and the polyphenol oxidase activity of lower leaf of a plant was stronger than
that of the upper.

Considering the results’® that the severity of the stem rot was increased
with the advance of the ripening of rice plants, it was concluded that the re-
sistance against the stem rot of the white tip diseased plant was caused by the
vigorous metabolism of the rice stem tissue, induced by the nematode invaded,
during the season from tillering till harvest time,
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