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1.1 # ¥

3% BL“20017, “2056 7 F1“20317 3 4~ 34 & #b
CROFE LB, 3L R @ R0 420017 3 T 45 0, B R
“2056"F1“2031" th 75 L A MR F) £ K 2 I 2 2 B B
FEFRRS E B4R, 3 M N BB
WL R R (D

BB R R AT A e S IR, B
WAGHRFESFMEEFEMS+HRESE 3 B
W+RES¥ 0.6 %HIE+5 0 mg/L BA+0.5
mg/L IAA) A 1 mol/L NaOH & 1 mol/L HCIl i§
pH 2} 5. 8,34 0. 10~0. 15 MPa [E /1 #il 121~126
CHIRTXKHE 20 min, A FAVHLANBERAE
Faik.
1.2 K &
.21 BMANGHER FikSHOBHATE
55 CHR/KEM 2 h, KBS H 70 WiKEREM 40 s,
FRAH 2 NREABRMEBERE 30 min, THKE
W 3~4 KEMEB MS+HESH 3 WEE+ R
¥0.6 UEIEEHEE(PH=5.8), BT X H
2000 Lx(14d), X 26 C.ME 20 CRUETEEF
HEHE .
1.2.2 BMmARBREAEAELGHE BHBER

(R4TH] HFXARBSELW B (30571262)  THALR AR K2 RIETHET05YZ024-1)
(fEHEEA) F RASL—), & AN DA HL, FEABER VA AR,
(EHRMAEE] RREQS7—), B, BRALRA SR .- ML W, TENSREHER R SEEARDR.
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% B B (Phytophthora capsici Leonian) 78 3 17 ¥ 4
B REl 7 d HME PDA BB E LT EMAM
WoE, PREL S R B2 8 mm A9 50 H B %R TF 100
mL# % P EEFB R CFB), & 27 CREF &G
F,110~120 r/min %55 18d, FAWERE Ik
YR 2 424K, IR £2 4 000 r/min B0 20 min, |
T VA, W 3L R B Sy BRORBUIE 905 v L v ML B R
1.2.3 WA ABREREE SRR FEH4
BiEFHYa HER 3 AR 12d 15
MR FH EREHERERSIBFHHN 0 %,
10 %,20 %,30 %,40 %,50 %M1 60 ¥ iy i e 4 #¢
H LG 50 MMEME, HERATAMEEG D 55
FrEFRMIES A RATNERKRES R RE20~
25 C,%H 2 000 Lx,14 h J6/10 h B, B a4
B ARG R ARG R BE20~25 C, R
2000 Lx,14 h %/10 h %, 20d B & i+ &K
MHAGHRNBERREERERE.
1.2.4 BRWAFAARERELTHREH AR
ey Hoh S REE 3 B 12d Fish
0 F R e L3 SR b AL H 100 MoME AR,
ARG D SR ERE RS M, B R
I 1. 2.3, H53% 20 d R At L BUMSME IR 5 1
AT R EHTEEBS RN 10 TR
B ok Uk AR, B EE D 0. 001 g B9 KV FF
BARAHESE MM AGHARE, EH20d45,
I THAERCEAEREBRRMGHLN, &
EHEREBEA 20 KNTREHFRE L
BRI B IR, IR R 0. 001 g MY K AR &L 4%
AMERAGES BT, 20 d K 1 MHEE R R %
A A ARmEmHIEEERTEERTN
60 Y. FERHLTE R ALY, WES TR &£
EEMBGHAS N ERRE, FHRER RO AN
HOPBEAGHAEAR HEALNT .
RGHAWRAR/ =R FRGARR
HARGHAR /FHBARGHSE) X100 %,
1.2.5 #AFABAREREESTHRMECHAR S
e Hom FERL2.4,EE8MHEEEHESEK
I 8 R B T AN TR AR A A AL B AN b
R EBMGHANEEEMAEFERRE.
1.2.6 RMmEAe Ao AEREL HHH
3ANMAMAEMERER SRR 60 BTk FE L
ARAORGHA  HREELHEREA M MS EHER
RS T 4 W, DA TR %R B A B AT A 3 R A L

T4 BIH“20017.42056”, 2031 " it 18 5 & R L vt
MR HERPHEREBIEN 60 LNFF R HE
E#fT RS AR EE ROATE R
FULEIBHARFIERRAHGAL AR,
1.2.7 #BdmBizaERFELE BIEAGHR
SR ANEFAT B ARG FE L IERA
) 1.2.3,14 d 4648 1 Ik, REEMK AR, F 6
AEBMK.FAEFRE 2~3 cm i HHMER
VT MAEREFREPBEFER.FHEBREER
AE BABREERLAEAGEREN1: DRE
Frekrp R,
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2.1 GMBERFREERRNHEMTFHRGAR

ik A0

MR AUEH MM AGHAES R EN
WO R R R R E N A MR, YR
i DR B ML B R R B B 10 Y%, “20017,
“2056” M “2031 " ARG HAEFHE S H K 90 %,
88 Y F1 86 Y. MM EEKMSE A 60 %af,
“2001”,“2056" I M A L FEFEFH R 4 %H
2 %, M 203" HBEEHSER 50 U HE X
A5 g 7= A, 3K 1 P A s s T R HEL T A o K
WAGHAFBRAMEEEN. BRTHEREBRS
¥oh oAb TS AT RIS BHANFET,
“2001"H R AR B R R B E T 420317, X iR
AEAHB A RGAANFEREAFNER S,
“2001 "X R B RO AW BGR L 20317 R AR
BEBMERESHHUEERFELNR 3 THKR
AL HAGHAHHER T RERENBL, LHE
RAERS BB WEARHBE,
2.2 BRMRRFEREESEITHBBGEANK

:0f A

1 2 BT A, FRBIOHRE A 0 I B ML 3 O R
WAGASA, FHEERERS B, BHHAR
ZEWMBMEERE, YHEREBRI2EAI 10K
At,“20017.42056”fM1“2031 "M MG ALAERRAR
W W S SR R R, A 45 4 LA R 4
H789.6 %.88.9 YA 86.2 %, MHEREBSE
K 60 Yot ANA A B A5 LR AETE 420017, 420567
MU201”"BGHALWEHEAFEIN R 16.7 %,
15.3 %A 11.6 %. '
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Table 1 Effect of crude toxin on inducement of callus of pepper
W‘giﬁ 0 % am o nmkw A0k o “’55%?5/ % am o ARhm dnk ggg@
Crude OXin - yariety No of No. of Rate of | Crude toxin -y qjieyy No. of No. of Rate o
trations explants callus induced trations explants callus induced
2001 50 50 100 2001 50 1 22
0 2056 50 49 98 40 2056 50 7 14
2031 50 50 100 2031 50 5 10
2001 50 45 90 2001 50 5 10
10 2056 50 44 88 50 2056 50 3 6
2031 50 43 86 2031 50 1 0
2001 50 34 68 2001 50 2 4
20 2056 50 30 60 60 2056 50 1 2
2031 50 28 56 2031 50 0 0
2001 50 25 50
30 2056 50 20 40
2031 50 17 34
B2 BRSSO
Table 2 Effect of crude toxin on growth of callus of pepper
B R gk MGHAH R b g ikl MGim s
L3108 8] i b R/ % ERRE BB/ % i WR /Y ERRE
Crude toxin Variety Rate of growth Growth Crude toxin Variety Rate of growth Growth
concentrations of callus slate concentrations of callus state
2001 96.5 +++++ 2001 34.5 +++
0 2056 94.3 + A 4+ 40 2056 32.6 +++
2031 93.6 +++++ 2031 30.8 ++
2001 89.6 +++++ 2001 20. 9 ++
10 2056 88.9 +++++ 50 2056 19. 8 ++
2031 86.2 ++++ 2031 15.9 +
2001 69. 6 ++++ 2001 16.7 +
20 2056 68. 1 ++++ 60 2056 15. 3 +
2031 63.4 +++ 2031 11.6 +
2001 50.2 +++
30 2056 418. 6 +++
2031 40.9 +++

ottt AU B ST IR+ . R GASUR R ST R REAL, HS e+ + . 1/3 M SRR,

R, ++.1/2 AU SURE 2 BE . RR A+ KBS S HARBLIET, REREE.

Note:+++ -+ 4-. means callus grows well,light green; + -4+ 4. means callus grows good,yellow-green; + - +. means 1/3 callus grows

b A

in bad condition,yellow; ++. means 1/2 callus grows in bad condition,yellow-brown; +. means most of callus died.

2.3 BMBRRMEIAERTHREMRGARDUL

H 3 AR, SROME A o A L B R AR B 9
HHEBTHRAGAR SR ESE, AMERERE
B B8 G A AT 8RR, RE F ok

BB ERMK., YHFRERSERN 10 XA,
“2001”,%2056”FMI“2031 " A A YA EHEMAETHE R
53510 88.5 %,85.6 % 81.8 %, b HI N
84.2 %,82.3 %M 78.6 % B A EFLEKESL
IEH  KHBTHMSE  GERERSER 60 Kat,
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“20017,“2056"F“2031 " MM A LA & FF M AF 1E &
Sr5IA 15.8 %,14.5 % F0 8.6 Y. Ar 4L AR
10.2 %,8.1 %# 4.3 % M ANEFHBELE B
T, ARRERMN 2BV AEFENTEMEARTIHM 2

T R E RN ARBR MR EFELAR
[R5 5 1 A L A B 5 R 2 R B BOURE 9 J
BRMBMBAEFH M KARINEEE
iR

%3 FRAARSWABRNFRANGEANLHEMT

Table 3 Effect of crude toxin on differentiation of callus of pepper

BHKKBAH o R S ¢ I BULRKE KRS
concentrations Variety differentiation Rate of living rgfw;l:”it:te
of callus callus
2001 95-1 100.0 Strong differentiation
0 2058 94.3 100.0 Strong differentiation
2031 90. 5 98.0 Strong differentiation
2001 84.2 88.5 Weak (ﬁ.’gfriitiation
10 2056 82.3 85. 6 Weak déi}ffifriitiation
2031 78.6 81.8 Weak gg’%rﬁeitiation
2001 75. 6 78. 4 No Eﬁ%l’glfitﬂtion
20 2056 73,1 7.5 No ﬁf%ﬁfﬁiuon
2031 65. 8 72,2 No differentiation
2001 60. 4 63.8 Basilar tiﬁifpﬁﬂeﬁgﬁ bruising
30 2056 59. 3 61.2 Basilar uﬁi%ﬁ{ﬁiﬁ bruising
2031 53.9 52.6 Basilar tisﬁfﬁlﬁlﬁed totally
2001 38.8 33.7 Basilar tissue bruised totally
40 2056 36,5 29.5 Basilar 1isﬁ?g§:§ed totally
2031 29.7 23.9 Top of bud; ‘bruised totally
2001 19.6 23.6 Top of bud; \bruised totally
50 2056 16. 8 21.2 Top of bud; ;)ruised totally
2031 1.4 15.4 Pert b aed died
2001 10. 2 15.8 Pert o s died
60 2056 8.1 14.5 Perﬁzzxéfdied
2031 03 8.6 Hitg SR

Perished and died

2.4 MUEPREREMEIN

AR ARREEMTER AT A HR4 T
HOBEBRRERAGEATRRSHEMNBREESSE
MEMERSBHERNEFRE LIEHRN, . HENE
ERAMERGEIEN B 2R EERBRSEN 60 K
AERERERERAN . ESGAENE -/
A B T X R 0 52 £ AR 3R A 4l L “ 20017, 420567
MU2031 "B GHARNEFHE R 25N 85.3 %,

83.8 Y6 HI 80. 9 ¥, X B AL 45 4l LM AR TR R 4 Bl
8.9 %,6.8 %H1 3.8 %. “2001”,“2056”F1“2031”
PU VA 40 40 4R 18 7 R 4> 51 32.8 %, 30. 3 YR
25.1 M SR AGHNWBERSHN S5 3 %,
4.8 %M 4.3 % U LERBRY , RHBRELRH
1E15 B M BTV 40 M A 5 R X BB e R A R
BAfBENRT. BXMHREETRBRERER
MYHMEENEEREREERR, ETHE - SHR
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Table 4  Analysis of resistibility of cell mutant lines
R EH SR A/ Y Rate of growth of callus A5 H RS B/ % Rate of living callus of pepper
(=} V H
Wt Variety HWEE Treatment MEE CK A8 FE Treatment YT R CK
2001 32.8 5.3 85.3 8.9
2056 30.3 4.8 83. 8 6.8
2031 25.1 4,3 80. 9 3.8
2.5 MUEABRRAKNEE HEFUA R B R B SR, R T R T i

7 T2 0 K45 SR “ 2001 "B RE A LA A B
15 4k, 218 U R 205675080 T AR MR 12 ko
FK B R 2031 "B T A MR 8 B L o B
BRI T A B O B 1 S T ST
3 W ®

4 L T 2 R JLT T LA SR A ZE AR 0 A 1
HE AR IR RGAS . FE R LUE R
HITHYERTRR A EAERE R TR P TY
REEFHER HHNELFEMLREN QG
LA SRR T RS B HE A
FR-HHEEEERRETERER, Hit, A
IR M ik b DR A PR T R
B b TR KB A AT AR 0 Fo A R A 40 78 A
PR R R RE A B Y T R
WIRER R R B EY B BOREA . B
KRR BERMEY AL BEEEES
FH 50 XA B U0 3% 4 0 B B B R M, T
7 A 0 5 0 R A 005 4 AT B O 3 L K
BREARER R, RS EHRGE R
EFERMTEAEEROERE LR B E
R £ 180 0 o o 407 L 450 80 B B R L 9B A TR
L X T R T L OO B R U N AR 2R
T A 3 77 1% IR 6 908 080 45, ELBG VB WK
BE BT A M BE BT TS BRI KR T I,
I e B R G L SRR B I I O R 8
HIES A R —F M. A
) 5 0 BOHRE 3575 T 1 L 4 3 O B 5 4L S A
SRR BB A B, BRI RO
OB A B TR e T L R R
S BRI A B B

TE B 5 R oh R T 2R 0 AT B 09 B B 3%
LR W TR T ORI S AT . IR
EOR I B AR FE T K, BB 5 BB B
VAT E S s 40 SRR A 1 BE R IR B/, UK 55 3

TP AR R AR RN, 30 B RRE N BAEMIL
WRBE . X3V %17 FBOBURE 3 4 5% DR W A S O
BB JEHE R AT, R RN 50 MR
PR E A B BR L 0% T HUER S U A R R
HREYN AR F PRI RN 5 Kbt
MERREBNAE. AR BRR &5t
BHGHALMTFFEA LM, SERBEREER
HEYEERE R EE NN H R 58 K IR
B % 60 %,

EfELTRP, RGASRNEERESHERE
KEEBE MR RRE R EA . ATEEH
FERBELHFERHHAT MR, AR R
TRESMER, XE—FRE LN T ABREA A
R EFERHARLHOHELT A TH—F
LEAVFE NFEFERRHGAR LRI A5
HRAYT KEXF WG T REBBR,

B Sb X 0 6 Y B U A H S AT IR E
“EERRIEHLEN. —FTHEH TE—EHE
BEFIT A 8 S0 1 2 KB B U 4 4R 4R A
AU A B L R A, M AR A R A, Y HEA
EXEFRBEFFFRENR ARSI HE S
ST A GUE B A B £ S R B SV K B
TR TR A 4 AR BN A BA A — B B
£ 4 P T G A TR P T o — 0 4 Mg Dl 9 3 4 i i 2
i DA T 206 B 0 R P 5 53 — 7 1 2 o T A TS ) SRR 4
AT RE W U 40 P L B TR AR B R AR R OK
HEA RV R B, EH o) e 75 80U 41
T 0 1] 308 o G 1] 3 47 3 R e LA i M AR R B
L6103 2 K B BB T I T A St 4 ) B 2
. BARTE—E R b A A T R X e ik
FEXBHHARTREREEEE, WF BT
—HHEMEBIWAGHENEHER . A5
24 T 615 B) 89 TUBRBORE R 40 U 5 R AR D B R A
FEEMN 4 KRG HEITHERB B 60 HHE
REMmEERE L LR  AERGHANE —EH
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A B T X BR Y A A T 5 2 2 B L X i BH e
B R 07 8 45 B0 0 U 20 L R X A 95 905 L
M RRAREN .

WHNCRRIFT I ZHR, A —H B 0] R R
Ml (RO TREFMME 2. BH MR
TRHETKOEA FHAREROTEERER

BZ RAMYBARRERSTHEEN.4H EREER CRERBMER LHBAE WAITR

ATHAMER A ZHRBREMHARRRAER FMEEHREXL,
B2 AR 7 o T 1A 20 MM 58 7 A 0 ik A 0 R O T 1
(8% 30k )
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Stydy on the selection of cell mutant lines resistant to
Phytophthora capsici in pepper

QI Fei,GONG Zheng-hui , HUANG Wei
(College of Horticulture, Northwest A &. F University,Yungling ,Shaanxi 712100,China)

Abstract ; In this study we selected some cell mutant lines by using the cotyledons of three pepper cul-
tivars “20017,“2056”,“2031” as explants induced the callus and the filtrate of Phytophthora capsici (crude
toxin) as the selective agent. The experimental results showed that the crude toxin of Phytophthora capsici
inhibited the inducement,the growth of callus,and the differentiation frequency and the growth of buds.
The inhibition increased with the increase of concentration of crude toxin. The experiment also found that
different cultivars had different resistance to Phytophthora capsici.

Key words :pepper s Phytophthora capsici serude toxin;cell mutant line;callus
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