K & B Vol.27 No.3
SOYBEAN SCIENCE June 2008

F21H H3H
2008 4f 6 A

REREABAFHFAEXERNAXAERELENXR

o, BEE KA, E EA OH#
(LB K= P24 B, 30T TEFH 110161)

B F PRGN A3 S /NS i P Hartwig F1/IVREZR S O fh AL L 1S R 8 28 3 F AR 2 st 4Gl
R SR AR PP R L IR I 1) 50 A9 8 B X R M B e o 2 TR P R A R 3 P S SRS 4
ot 7 LA 2 H T8 o 199 DR S R 1 AT 5 (ST 2 K 45t T 0 025 T R B M 9 A o, 254 i if g ST 3k 4
WA o U IR B RN H R 2 S 0N e (B ARl AL - S IF A MR, 2 WA FRA 2 s i 5T 1
BUHIF 7 it B ) 22 5% o

5§ R) « R IR 1 AT A 70 5 DR 2 M S £ s
HE 5325 :5565. 1 CARFRIRAD A X E 45 :1000-9841(2008)03-0487-03

Relationship of Soybean Trypsin Inhibitor and Soybean Resistance to Soybean
Cyst Nematode
YANG Shao- xu,DUAN Yu-xi,CHEN Li-jie, WANG Xue,ZHOU Bo

( Department of Plant Protection,Shenyang Agricultural University, Shenyang 110161, Liaoning, China)

Abstract ; The resistance of soybean trypsin inhibitor( STI) to the race 3 of soybean cyst nematode ( Heterodera glycines Ichi-
nohe, SCN) were studied by inoculating SCN to resistant varieties , Hartwig, Xiaoliheidou and susceptible cultivars, Liaodou
15 ,Zhonghuang 28. Results showed that the activity of STI with inoculation was higher than that without inoculation and the
STI activity were also different among varieties. The dynamic trends of STI were varied with varieties. Results suggest that
STI had attended the resistance of soybean to SCN and the resistant mechanism maybe different among soybeans.
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Table 1  Number of cysts in the roots of soybeans
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A:J,invaded in the soybean root; B:J;invaded in the soybean root;

C:J,invaded in the soybean root; D:the female invaded in the soy-
bean root.
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Fig.1 Different stages of SCN invading in the soybean roots
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Fig.2 The STI activity of noninoculated soybean varieties
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Fig.3 The STI activity of inoculated soybean varieties
Foh AR R, B (R MR A, S X R IL &
15 /IR B LRSS 25 KB ERAR, b5 A [T,
1 TR AE =M PEA TR, R AR5 15 K&k
ELIMREEE AR ARG, XYL HE 2L



490 PN = N 3 1

X KGR R A RBAE A, F80T STI Rk Ak
Bl A8 A 42 ol R o %) 19 K = R ep ST 19 728
b AR R YT AR STT ik i #0A 2i
SO A — R AR R A R TR A AR
A RS A BAC TP A, BRI
KRG MFR R, A& EPUR, £ B EH 15 X,
STI ik it 415 b A 422 ol 1) 2 36 12 2 15 , 3K A J8% %
ML 15,98 28, /vhr SR R B4 B ., T
Hartwig I AU . 7ELR HUR AR ARG, Pk
Pl STI Fik AR 2 MRS . EEI% 25 K5, 1L
15 F/NVRE R G Y STI A R I aR T, EI56
35 K, g HUTE I — AR S, XS R STI 3 o
ARG TRGE, #k STI g 28 HIfER A G STI
FR IR R3] 0.31 mg - g™, AR 5 B X IR IL
©.150.33 mg- g FA R, BES—EAT
TRRIRAS HAEEE 35 KAYFRIA R 0.13 mg-g %
L AR 3555 0.05 mg - g ' B IHR £, Xk
SERFW] NSRRI TR 7 A2 2 U=
AR AR R T STI ik fg #2328, STI S5 H0 AHC o
2.3 [E—mr STI ER95 1
2.3.1 Hartwig TiEEEALBF A, Hartwig /
STI By IR AR AL T R BRIRA . (BRI R
Hartwig, 7 M B 5 55 15 K Wi R4k KRR AW
0], R Y STI A4 0. 67 mg - g~ KT AR
FikH0.63 mg-g M EHAER B K T AELS 25 KI5
STI 2% 35 fa FE A T F o Ud B 6 L 9 77 46 X
Hartwig #2377 RIEAEH , A STI iyR548 1k
2.3.2 P35 28 Lk UM A B B R v 28 (1
STI ikt # 28 & —AHEERIG S A, E IRl F
PG ST, {HJ2 ST AE B AR K B BOR IR, A
B2 Fnl DUF RO DE 10 R 1k AR, 1 76 B2 b
LBMERAIRE I HREREN, ZF—H PR,
AR EBYSCAE 21 1) M B HOF , Th B 28 BT A ) I
2 X STI fE S S f b h TR s 5
AN, oL IR BB ZR P R 1E
2.3.3 B Zafilals BIRAM, KRR
K, STE SN T IE# i AR ARIE, MRl 5 i K 5
STI ik s I3, Bl J5 T B, 115 15 /R B &
STI s [R] B 386, L7 25 A9 A8 FR R AR AR B, /N der 2B
Y STI Fak IR 2 TIL U 15, 7255 25 KA,
/KR G STI ik 8 0.22 mg - g~ i Tl
15190.16 mg-g ' fFILGE, T 7E 30 ] 35 d 1L
15 11y STI F ik B WA, /BB 51 2235 1 W 7E

— NEEEIKE . IX UL STI AR 3k & 1Y K /N5 Xt
ORPUER G,
3 itig

T AR D TR I A A, o A — 2
H B RBEAR R . X B, EATTE SR 55k N & Fh il
R ARA AR RO A O, DL, Pk s fE R
/IO e 2 NS SRS A i L7/ B 5 A ]
ok R BUAE R 1 2k HUR A SRR A 2R R ek 2k
KEBEIFEZIMH . WAL R R G5 AR
%) IR FELR SRR AR, A R ST ) 246 1 41 1]
BETE B ST Al e 2 T Huieid it e
et &I, e s A A 2 i KR A U
STI ANRERH 11 28 B4R A, 1HLJ2: I 391 981 25 30 0 o ol
I BAR BRAS 7 A= M 48 =3 ™ Ak /b o B 4, 150 B STI
AT BRI 2 k2l & B Bh . SCHkiRaE , TR
MR LR A By B AR RS T, AE R AR
S IR R TR A A Rl e 2k R T B A
AR B R R) , (i 2 ) R B A2 B, ST UERA
R B 11 AT ) 700 T LA 5 | A 2 2 o e A A
JIN, R L A i s ST R AR R ST BT Bl
il o AFIE A5 e IR AR T R BV E T
TR AR RIEAN R

KRG AR R ] 0 22 S EL RS i 3 T STI
(22K, HETAT S 0 3 T 4R R HEAVE T, 2Rl
YL, B S RN BEA S L2k R A, R —
W &y HUATHER 1R AR, (H 2 28 1L 58 Bl A= B S e
HFEAAI M 2 , il 2k R e SRR S S
TR A, il AU S KRR A BN R, I B
R DEFACH T —C. BRAReNd ™4
STI s e Bk R A 59 (B H T EA]
PRP A STI Feah i AR, A A 2 AL AR AR 26 o i 1
T, PR e ™ A i B M 4, #fie il STI 76 iR f 26
Hy s TEEAEH,
Bt o B R AT AR B A RIS BT INE A
EZIFRET AT NREGBHRER 2R T &
28, 4% Mok T AR !

&% 3k

[1] Pesic M B, Vucelic - Radovic B V,Barac M B, et al. Influence of
different genotypes on trypsin inhibitor levels and activity in soy-
beans[ J ]. Sensors 2007 (7) :67-74.

(TF#:% 495 W)



49 * TR 3 1
graminearum and their properties[ J ]. Acta Phytopathologica Sini- phthora in the laboratory [ M ]//Ohio Agricultural Research and
ca,1994,24(4) . 373-377.) Development Center, Special Circular, Columbus, Ohio, USA,

(7] EEZ5,XVECF, sk T, 55 Fbli ik a0 1 0 2 W R P2 M 1994 7-8.
175 BT BRI ARAR DT ST [T ). AP P47 ,2004,3(5) ¢ 55- [14]  ZEB0% R , X5 27, 50 K 525 85 14 ( Phytophthora so-
59. ( Wang M Q,Liu H P,Zhang Z G et al. Resistance induction Jae) WAL T r= A i 4R [T ). FE W9 B~ 41,2001 ,31(3) «
of Fulvia fulva( Cooke) Ciferri to carbendazim and bionomics of 241-245. (Zuo Y H,Zang Z J,Liu T R. Studies on production
resistant- mutants[ J ] . Plant Protection,2004,3(5) : 55-59.) condition of zoospores of Phytophthora sojae[ J]. Acta Phytopatho-
(8] EHEEL, M2, SR, 4. R v ol il B U Y 2 7 R 1y logica Sinica,2001,31(3) : 241-245.)
R[S ] o E KRR ,2004,18 (4) :357-361. (Wang H K, (151 /. Fed il MOLFFEHOR [ M. dbat: Aol i vkt
Lin F C,Cai R Y, et al. Screening of temperature sensitive mu- 1997 ; 86-87. ( Zheng X B. Phytophthora and experiment meth-
tants in magnaporthe grisea[ J]. Chinese Journal of Rice Science, ods. Beijing: China Agricultural Press,1997: 86-87. )
2004,18(4) : 357-361.) [16] ZeBUfk, BeARAE , Wh SCHE 45, R B33 T X R 2 4 i W 1=
(9] IKFEHE, IRLLM, S A, 45 8 AL X 28 530 75 Al T B0 1 A8 FRELT] AR 32412, 2002,29 (4) : 377-378. (Zuo Y H,
fersgm [J]. Bl R (A RPB M), 2004, 43 (1 Xue C S,Han W G et al. The infections characteristics of Phyto-
i) : 59-62. (Zhang S Q,Zhu H M, Zhou H T,et al. Effect of phthora sojae to soybean seedlings[ J]. Journal of Plant Protec-
UV-ray on virulence of Ralstonia solanacearum for Tomato Bacte- tion,2002,29(4) :377-378. )
rial Wilt[ J]. Journal of Xiamen University ( Natural Science ), [17]  ABE, GEM, R, 55 K G5 W A5 B LW
2004,43(S1) : 59-62.) PERIIRALAE S 5T [ J] . A 99 B2 41z, 2006, 36 (4) - 289-

[10] zEZ%E, JHWE. £ &R 7% (Gibberella zeae) Xt £ H R 1% 295. (Zuo Y H,Hou J M, Kang Z S, et al. Genetic variation of
NILZGRASIR K5 S I H AT 2y AL o Fr [T ] AL 2441, Phytophthora sojae on biological characters of single-zoospore and
2004,31(4): 363-368. ( Yuan S K, Zhou M G. Induction and single- oospore cultures[ J]. Acta Phytopathologica Sinica,2006,
genetic analysis of laboratory mutants of Gibberella zeae resistance 36(4) . 289-295.)
to carbendazim [ J ]. Acta Genetica Sinica, 2004, 31 (4): [18] H&, Tmsa: , 2oy, SRANER MR BT X /N2 55455 T AR W) 223k
363-368. ) REABFE ()] . PR FRAE 1993 ,23(4) ¢ 299-304. ( Jing )

[11] T4, B IE, DI, LM R SRR E A Y Ak ey X. Shang H S,Li Z Q. The biological effects of ultraviolet ray ra-
] BT N — 4 B K 2E2 4, 2006,18 (6) ¢ 20-24. diation on wheat stripe rust( Puccinia striiformis west. ) [ J]. Acta
(Yu HM,Zuo Y H,Ma L L. Effects of UV radiation on biological Phytopathologica Sinica,1993,23(4) . 299-304. )
characters of Phythophthora sojae[ J]. Journal of Heilongjiang Au- [19] SpkgE. SRR EPH /B R mrk A Ao (D], &S00,
gust First Land Reclamation University,2006,18(6) ; 20-24. ) LR K2 ,2004. (Wu X H. Studies on the physiological

[12] RG220, XMa A, 5. R SRR W Y 40 2 5508 BT bk and biochemical characteristics of metalaxyl- resistant isolates in
o AR E )] BT\ — K B K2E2ER,2000,12(1) Phytophthora boehmeriae[ D]. Hefei: Anhui Agricultural Univer-
37-42. (Zang 7. J,Zuo Y H,Liu T R, et al. Study on pathogenici- sity,2004. )
ty , isolate method and identify of different isolations of Phytophora [20] ZEWBR. KERHERRGRE RSB D]. 5. 7
sojae[ J]. Journal of Heilongjiang August First Land Reclamation JER B K 25,2004 :66-76. (Zuo Y H. Inheritance and in-
University,2000,12(1) :37-42. ) fection process of Phytophthora sojae[ D]. Yangling: Northwest A

[13] Schmitthenner A F,Bhat R G. Useful methods for studying Phyto- & F University,2004 :66-76. )

(k3% 489 W)

(2]

(3]

[4]

(5]

Cotor C, Pintor-Toro J A, Romero L C. Isolation of a new member
of the soybean kunitz- type proteinase inhibitors[ J ]. Plant Physiol-
ogy,1995,107:1015-1016.

Hilder V A, Gatehouse A M R, Sheerman S E et al. A novel mech-
anism of insect resistance engineered into tobacco [ J]. Nature,
1987,330:160-163.

XNGERS. AL R DS E R (M ] S 1L TR R R
#1,1995. (Liu W Z. The technique of plant nematode research
[ M]. Shenyang: Liaoning Science and Technology Press,1995. )
Fitter J. A measure of conformational entropy change during ther-
mal protein unfolding using neutron spectroscopy[ J]. Biophysical

Journal ,2003 ;84 (6) :3924-3930.

(6]

(7]

(8]

(9]

Clyde E S. Measuring trypsin inhibitor in soy meal;suggested im-
provements in the standard method[ J]. Cereal Chemistry,1990,67
(3) :296-302.

Gruis D, Schulze J, Jung R. Storage protein accumulation in the ab-
sence of the vacuolar processing enzyme family of cysteine protea-
ses[ J]. Plant Cell,2004,16; 270-290.

Lilly C J, Urwin P E, Atkinson H J, et al. Characterization of ¢D-
NAs encoding serine proteinases from the soybean cyst nematode
Heterodera glycines [ ]]. Molecular and Biochemical Parasitology,
1997,89(2) : 195-207.

Arora S K. Chemistry and Biochemistry of Legumes[ M ]. London
Edward Arnold, 1983 .:217-227.



