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Studies on Inducement of Callus from Unfertilized Ovaries in Pepper

ZHU Xian-hui' ,GONG Zhen-hui'* , WANG Qian-hong? , HUANG Wei' and LU Ming-hui!
(1. College of Horticulture, Northwest A&F University, Yangling Shaanxi 712100, China;
2. Xinyang Agricultural College, Xinyang He'nan 464000, China)

Abstract: The unfertilized ovaries of eight crossbreed pepper cultivars (Capsicum annuum L.) were
tested to study isolated culture of the unfertilized ovaries under different experimental conditions. The
results showed that the highest induction of callus from unfertilized ovaries of eight crossbreed pepper
cultivars was “Layoubahao ” ,which was 25% ; The highest induction rate of callus from ovaries with
anthe occurred in late uninucleate stage; The optimum sterilization way was 70% alcohol 30s + 0.1%
HgCl; ;s The optimum culture medium of calluses inductions from unfertilized ovaries in pepper were
MS + 0.5 mg/L 2,4-D + 1.0 mg/L 6-BA;Calluses were proliferating and enlarging in culture medi-
ums, these culture mediums are MS + 1 mg/L NAA -+ 3 mg/L BA,MS+1 mg/L NAA + 2 mg/L
BA and MS + 1 mg/L NAA + 1 mg/L BA,and the results from these culture mediums didn’t differ
much from each other.
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EEMHE Y MEE S T KM PR
XA P EEMA EROKE AR
HE %, 2007 F 2B EMH TR KL 130 77
hm?®, 7= & 2 700 7 t. @i BAEEREREMERAE
HAMEF REEFARFEFORES R BAH
WEMMNEERRZ —. RTHEREHSNET
B SR M I B 2 L (E BT B 3 77 A R M A
P B SR BE ST M ok ILARGE . A KB B 1 i i X
M BT P B 5 1 R 2R B 4 B, A BT B 8
FrRBARRR  J BRI AL FH B SR 0 — B B
RARLARY .

1A

1.1 # M SEKEF
ARBEEA T E AR 3 LR
AT, AFARAHE BHIUS R4
AN RER 25 B -5 %E -5 .85
MBS . BIEFFHENILRAR S XESR
FEOMRBH M., HTRIEEE NSRRI E S
BERMTFHE.ARXBL S 3 RMAHE. F—KH
2006 4F 1 H 20 HAEZE,1 B 25 AR T E R,
EANTCHEMTHEH,2006 3 A 19 HAH
FEEkuiHmEN,4 A20 HEMTEM®,5 A5 A
FHaREE, K 2006E 7 B 17 BH#EEH,7 A
T HEMTEZREEFRBEN., B =K 2007 4 2
H2HMH,2 A 13 %M TEAIEARE X
FUMBR X LR HREEEEREN,
1.2 RABHZE
1.2.1 &4aR4#ESF MR BEEIFLS,
K L 8:00~10:00 A TR AR AK/NESE
MABHOMEREN, BKEWHERZE, (BT
FIEER EBE 0% P RE 30 s, REHH
0. 1% FRBWKIEM 6~8 min, BJGHTLE A
Ve 4R EEBR TS EERARMFTREHE I
R B HH.CEREHEFHEZINE,
FAZER . ZKPEXE#ITRB(E D, F
BRAFMTEER OB TAES L BT
HIZEER O E AR &) I U, B G R Y
T BARABEEREN =AM, BHEK
EERAP28E1IC) ), KA 4500 1x, 8
K12h, OQ#FEHFHERBH IR 2~5
mm BRI EYD BR&GR L. A5G4
45 40 d Bk —K .,
1.2.2 ®#ane%iE MFEROTEEHG

HAAPHEE I AE, RELE EEEWRNE
YR A LT 3 Rl 55 3 #1735 9% . OMS
+ 1 mg/L NAA + 3 mg/L BA;@QMS + 1 mg/
L NAA + 2 mg/L BA;®MS + 1 mg/LL NAA
+ 1 mg/L BA, 55 &R L.
F1 L(P)EXRBERKE
Table 1 Factor and level of L, (3*)orthogonal

H#E Factor
7K
Level o o 2,4-D BA
Medium /{mg/L) /(mg/1.)
1 MsS 0.5 0.8
2 B; 0.8 1.0
3 Ns 1.2 1.6
1.3 ¥\4git

FHEARGERZ 104G . KIHBHHR
. SREAHER 3 K. FHEEZE 200 H
SR . B R DPS Boff4b 2 .

2 BREAHN

2.1 FEEFENFHEEFOKMN

ZEFHEERESUAEREARERA . WA H
FRAEERAGAHSA. BHRERYWTHER
MEEREZ . YTFHEMTEHREPERS
~10d 5, ERRSLABPIHRANTFHEHEE
Ko HEF13I~18dF5. ERA LB RUAGAR
RN FHEFENAGHA, XEAHA
215 vk 4, 1 SBURE (B 1-A) (B 5@ i R s 4l
LB BREEARBN TR FHAHALK
R IR B €6 04 BURL 7 B I K, % #AE AL A £ B0RL
MAGHSE I-B R A S EZHNE . &G E
B, A 28 28 O X 40 AR U B 5 A 40 B o5
60%~85%), F* 2 KW, BARMN MS.B; #l N; 3
Fhi T F B IR R H T 7E UK 80 8 R
FaiEFHEGAS  BERRMEFREERGH
NBFEGRFEHFAEREEER,. KPP MSES
KN SHIBEFRES, K 31. 7%, M N BFH
HAS 8FEBRHRNK 3.5%, BRkE—S &
Sh H AR 7 MM BHE MS R B, SR B AiE
SEHET Ne. MSERE MBS EMET
B, iR FHiIFESR, RBRIA . MSHEHE
W F 55 A e s BT A 45 40 40 RS g BRMUR 2
F 4 SR F 15 3% B LA A TED) |, BT BB BN B
EROBGHR (B 1-C), L REEFFiH#—
R .
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Table 2 Effect of different media on the inducement of callus

— S BFT B RO B RO BT/ %
Genotype Medium No. of anther No. of Percentages of
inoculated callus callus induction
BOAHFH MS 98 21 21. 4 bedeBCDE
Zaohongxinxiu Bs 96 17 17. 7 defghiCDEFGHI
Ne 90 6 6. 7 ImnKLM
#Hns MS 86 19 22.1 bedBCD
Xujiaosihao Bs 92 15 16. 3 efghijDEFGHIJ
Ns 80 5 6.3 mnKLM
R4 A MS 102 24 23.5 beBC
Tedaniujiaojiao Bs 97 18 18. 5 cdefghCDEFGH
N 92 10 10. 8 klmJKL
P 2 5 MS 84 22 26.2 bAB
Nongchengjiaoerhao Bs 82 12 14. 6 ghijkFGHI]
Ng 79 5 6.3 mnKLM
BH_5 MS 88 17 19. 3 cdefgCDEFG
Tangtianerhao Bs 92 11 11. 9 jkIIJK
Ns 97 4 4.1 nM
kF—5 MS 87 12 13. 8 hi}kGHIJ
Yongchunyihao Bs 81 10 12. 3 jkHIJK
Ns 83 15 18.1 cdefghCDEFGHI
By—5 MS 78 19 24. 3 bedeBCDE
Chaotangyihao Bs 64 13 20. 3 cdefBCDEF
Ns 75 4 5.3 nLM
HENS MS 60 19 31.7 aA
Layoubahao Bs 65 10 15. 4 fghijk EFGHIJ
Ns 57 2 3.5 nM

EARANEFZHRREOL S KFERBE FRKEFFRRE LKV TEREE. TEA.

2.2 AEMAEMREHERMENRGARS
SERAHEMN

B THBEERIER 10dEFBER K045
FHREAFHGHR . AR RAREWR 2 55/
BIF 55, LA MS g B 4 5 3% 25 B0 OR 8] ¥k B A 3
RED. GRERY, EXFRBRMEKEHNHEE
T THERGALNESREEZREE MS + 0.5
mg/L 2,4-D + 1.0 mg/L BA 35375 F &GAHS
FEERER X 25.2%3MS + 1.2 mg/L 2,4-D
+ 0.8 mg/L BAKRERERGAAESFRRK
H13.7%. MEERRBEE. BEAGHLS
AOMS + 1 mg/L. NAA + 3 mg/L BA (2)
MS + 1 mg/L NAA + 2 mg/L BA (3)MS +
1 mg/L NAA + 1 mg/L BA 3 #3858 5% ¢ 3 3
THR, FHERGARE I HHEEFE LY
AWEEMP R, MgEEREE LHEER,
BOGHLAREEAEF B ENAEEHR. &
T30 dMIERERBMELE I M2 P, H—-F4

BUGHARHMZEL T RREE/DFR (B 1-D),
BE & 3% 3% B 1] B 3G n , 3R B 6 JBURR T 38 K, B
M AR AR, Hh a4 1 hF 8 RAGHSA
TE B B A BORE, B G R 25005 4038 2
FHIBRIBERIREEAETA, SEMRGHEHN
9%, MAEAHE 3 B, AGHANAW K, Tk
BENEWER.BEENEEHREGE 1-
E). BEEEFRE T BA ¥R E#8 ., B F F B
THEARGHALERBAEHE. THEFNASH
K, AGHART XA BRGS0 R, 3
IR A R T a4k .
2.3 FEEERBAKMW
AREEHEMBNFEHESERR, PELE
&) —FF A, 7] — il 36 5 33 A (6] i 4 6L ) A AR
KREH ., AR S HMAREEBHBKRZEF
BE MS + 0.5 mg/L 2,4-D + 1.0 mg/L 6-BA
BaREhER KRERNE 4. ARATHN
BRHOALBEEE, FAFFSREBM 2 BERH
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hASHERRBE; HENS BREANE  BEF. HPHERASHMEHALNAETRER
MoSMEm—SHEFARE. RAFF. K B35 250, KE SN 1200, HEERRE
W2 5 BIEASHSHM S AR ER  F.

£33 TEABERERELEDIVHGEAAHKATM

Table 3 Effect of hormone concentration and proportion on the callus induction

2,4-D IR/ (mg/1.) BA ¥ B/ (mg/L) BRTEIH A H L B BUHLIERE/ S
Concentration Concentration No. of No. of Percentages of
of 2.4-D of BA ovaries inoculated callus callus induction
0.5 0.8 180 32 17.7 dC
1.0 174 44 25.2 aA
1.6 210 44 21 beB
0.8 0.8 162 26 16 efDd
1.0 274 45 16. 4 dfCD
1.6 256 51 20 cB
1.2 0.8 204 28 13.7 gE
1.0 291 43 14. 8 fgDE
1.6 200 43 21.5 bB

A JEFEMTHES AN AHEMLLB FHRERANGGALC 4a@G4A2:D. RECENAGHALGE LSRN atias
A. Calluses from receptacle and ovary wall; B, Calluses formation from ovaries; C. Red calluses of unfertilized ovaries in pepper; D. Light

yellow gritty calluses; E. Translucent callses
Bl B FERGEANSESSHRE
Fig. 1 Propagation and inducement of callus from unfertilized ovaries in pepper
F4 TREEERBNAGHERAN LRI

Table 4 Effect of different genotypes on the inducement of callus

H R A EM TR B0 2 8K AHEALEFE/ %
Genotype No. of ovaries inoculated No. of callus Percentages of callus induction

B4 ¥ % Zaohongxinxiu 120 28 23.3 aAB

S Xujiaosihao 154 27 17.5 bCD
A4 AR Tedaniujiaocjiao 173 28 16. 1 beCD

RIXM 2 5 Nongchengjiacerhao 98 24 24,4 aA

& .5 Tangtianerhao 106 15 14.1 beCD

% #F — % Yongchunyihao 125 15 12 ¢D

##-—%5 Chaotangyihao 140 25 17.9 bBC

B/ S Layoubahao 96 24 25 aA
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2.4 RWHRNBEESURRBEZENBEFE
HX R

M 5 T LAE i, EHA K 6 MR R IEZy
EHERECR LA SEGHETNREE
BAENNRR., YEGFEREL S 1/4 &,
R RERRL R B UL BB S O £, fiik
H6 AR EA—,9E 0N U L. B,

AR BRARAE 25 IE . BT IR 5K 65 B o EG 4 4 Ay [ 4
HIM e R BB M — N E AT AT RS %, R
FAEF R 9T AL T E BB R
WX —EAPR . BOTBRBRETEMR, £
Flf R BN REYN, REEY T B EF
BERNBERATFEENHAR, MARTFRE
i AR/ F 0 K T S AR ST

£S5 RUBRESHLGREMNBHXE

Table 5 Relations between anther color and different stage of anther development

25 I R HAHEEREE T2 25 5 8 I LR & Lo B/ 96
EEAE %}ff ig% IF)}T & wgf Percentages of different stage anther
Genotype light purp(l)e lighet l:l:‘;p(l)e [upigts $bz;:a;m $&L§;;ﬁlm X!&SE
(front of anther) (front of back) Tetrad uninucleate uninucleate Brinucleate
Bax% 1/4 0 80 15 0 0
Zaohongxinxiu 1/3 0 15 85 5 0
1/2 1/4 5 7.5 80 10
2/3 1/3 0 7.5 10 85
F-3 L R=) 1/4 0 90 7.5 0 0
Xujiaosihao 1/3 0 15 87.5 0 0
1/2 1/4 2.5 10 85 2.5
2/3 1/3 0 5 15 80
KR4 AN 1/4 0 82.5 2.5 0 0
Tedaniujiaojiao 1/3 0 12.5 87.5 2.5 0
1/2 1/4 12.5 10 75 10
2/3 1/3 0 10 10 85
REBW2E 1/4 0 80 20 0 0
Nongchengjiaoerhao 1/3 0 12.5 87.5 0 0
1/2 1/4 5 7.5 77.5 10
2/3 1/3 0 5 5 90
B _—5 1/4 0 75 15 10 0
Tangtianerhao 1/3 0 15 77.5 7.5 0
1/2 1/4 0 17.5 70 12.5
2/3 1/3 0 5 7.5 87.5
BRENS 1/4 0 85 12.5 0 0
Layoubahao 1/3 0 15 80 5 0
1/2 1/4 5 10 80 7.5
2/3 1/3 2.5 10 12.5 7.5

2.5 AEAHBHFENRBTEIERSTRORM
3R B X T BB FRGRFEN

B R RY (K 6), EEE 7000 PR M 30

sIER 0. 1% ARIEHE 7 min FIHH T (B &

3, S RRH 7% BEREFECK SR 0%
ERBREERE (A NPT ETRERN,
HY5BAAMHREFHRBE. U NZHKA
B R, BOEE HENRA B ABHITE.

*6 AFHEBAEXNFHRIEFHRRE

Table 6 Effect of different sterilization ways on contamination of ovaries

BEMTEITHR EHF BN BHE/%
W ’ ilizati No. of ovaries No. of ovaries Percentage of
ays of stertlization inoculated contaminated contamination
(A) T0% S WP IEH R Surface-sterilized with 70% alcohol 50 20 40 bB
(B) 70% ¥ ¥ 30 s+0. 1%FAFE 7 m (B) 70% alcohol 30 s+0.1% HgCl; 7 m 65 11 17 ¢C
(CK) A4 # (CK) No sterilization 40 33 82.5 aA
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2.6 AERBERBRILNHEBMEZEFHIEFER
HEKFSHEMN

27 9 5 B [E) R RN 2 20 00 BC U X BRAR
FTHERGARFEIZHRE MR, N7 AR, L
BINWAGESRARK 2 SN 21 6%, 4038 2
R 21.8% 03 4R 17T, SAE 1 2
ERBREFE. RAFFLA INAGIESERN

20.4% AbFR 2 R 21. 2% A FH 4 Sy 16,104, 40 3
S5RI16.7%,54H 1 M2 2EREE. SH4A
LU KRS AL 3 AR 2 BRI, Hfth AL
TEXER., SREV, AN R A
BARWBERIREAGAHLAWERKRRET S, U
3UTENE 3N EF R BB .

R7 TEBEX @G E AR WE

Table 7 Effect of different carbon resources on callus induction

LR o BRIH K BGASERE BHARAKTE Y AHARLKRS
Genotype Treatment No.} of ovaries No. of Percentages of Growth condition
inducted callus callus inducted of callus
REW2S 1 120 26 21. 6Aab ++
Nongchengjiaoerhao 2 110 24 21.8Aa ++
3 118 20 17Bc +
4 105 18 17Bc ++
5 100 21 21Aab o+
Ba¥s 1 98 20 20. 4Ab ++
Zaohongxinxiu 2 99 21 21. 2Aab ++
3 120 25 20. 8Aab ++
4 118 19 16. 1Bc ++
© 5 120 20 16. 7Bc ++

E BHABRK ++ AR R L 6N 2 AN R 2B SN A 3N EFR 4 2SR 400 F

5.6 %K M.

Note: + ;strong callus; + + :strong callus; 1. 6 Y sucrous; 2. 4% sucrous+ 2% maltose; 3. 3% sucrous-+ 3% maltose; 4. 2% sucrous+4%

maltose; 5. 6 ¥ maltose,
3 it ®

s EBUROR RN S B P 3 N U a4 A
TR A AR AR RO B AR R — R
B, ERB I EERBERTHAFARGR
FR 4 D SR (AR 4 I 5 S R T T RE T 8 9 B
AREEE . T 5B IR IR W BC T R 1O 40 R ™
AR AR B M LR R B
B, XPBBOR L, B R E 25 5 5% 215 B AR A
WEEER. A TRHARRFERREES R
R HAEEKERRGREAR™ & AT
W AR A TIESOR R B W R 5
HBERZEWEARBREEA FEAGHK
AR, PR TRX T AR R, K&
KBTI RI, KM T B B 8 7 Bk —
BRI RE R, BES RS TG, =AW
FAMKREBEN LR FERGRIE. iTA
MBS R, A T R B R R Z
PR U R4 1 RS XA T AR A AT
RE R EZM T B3 8 1A 35 SR 46 2 AT LA R A IR R
FeAL o BLAF 324, S I A B 8 5 A B0 R 4 i
MERARTUREHBE. MAKEDTHE.

HEZEHEML, BEBZRE A Mgk R
HAAE D ERRITER AR ), B RS GAH R
E.BMABESKYE. Bl . KRZBTHERE
AL HMAE T M SR A E RN Y
Ji. WIHHEARERKAXR MELEHRAE™NA.
H AT R AR — A 8, R B8 7 5 S 8 5
BABRAHBEMNANEETE.

MAABRBH FHEEREFNEEERE, &
—EHMEXN T, ERE ZWHRSIHE
EXARBEH FHEHER, Ao EEFER A
BB ISR A R DA R R e B R &
S, 20 el 80 FEARA, AR HEIT T
RERHEY KR ZHE B WARAEFHE ENE
A T KD  EX S GEMER IR
FHIER R E TE RGN F B 1T R E K
KRBT HREEEK. FHEERHMNTFHAES
AURZEXEEMNEM, A Gemes ' MBI
R A R B B X T KB F 515 3
HAERHEARE — S, SRR KR et K
THEAEESHZEETFALAR, M EKERA
REMN T YR AR T &g,
B ogEugs#nisEga™. MFEW
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ZHULBRER  RERPAESHE, RMNERSE
PRI AEGREHNPHERTRK, XK
DL b 2 B k58, £ MS + 0.5 mg/L 2,4-D
+ 1.0 mg/L 6-BA #3535 LE T W4 i ad i, 8
B RS MR & R T
BHEASEEHEIER 16 3%; L& P H
14. 9% BRI R 24. 2% U K 18. 6%
(RBEBERBMIBBEENXR, LIMRES RN
K RIEMLETFENRBO TR . GREH,
HERHTHRENHN TR AESEER. AN
REBBERE (Allium ceap) EIHEFTH B RS
RER BT EERP, ARRERZ [FE
RGHLFERIEGFAEBEER. AR 8
MNP ERPRZEAEFEABRER . A
BREMEE -FE. —BIAR, RFEZEEEREF
ENBIRNERE-HZEEARMNB A,
ZEHRELSHEREREEH . xRN
FHE. BB EEHESEN B RENERAR X,
ATRERBEMIEE S,

B FHEANIEFEE RABRKERE, XT
BEEBMTEERNEFERECEARNEMMR
H,AEELEPE MS. B, fI Ny, KHFRGREE
H,BR3IMERENTERTHE=ERGHL,
BEARGHLESHRRKE . MS Ml B; xR
WG T N, B R R 2 R RO R — 35 3R 210
MBFAERA—BH., EEX3MEREATLUE
HHERFTEEMB TR L MSAIB L Ny &
T Na; MO, .CoCl, #1 CuSO, 3 FIETE,X 3
FERAEBRBTEERAPAREESWNER. HBH
MEFHORARREES FERGALBEIELR
EER,AEEAXHFAERN S FEBARTE
AEFMEMEEOERKBEN FHEEEREFRAG
HANBESSHBPEWAR, EROERY 2
mg/L 2,4-D IR bot, AGHLA KT SR
H7.27%,7E 2 mg/L 2,4-D+4 mg/L BA Ly
S%% 26.86%., 2,4-D5 BA WiEHA G #R
HAGHRAWBE SR, NAA 5 BA WERA
A3 RFABGHELNHERENEELT . FWREHE

B IRl B P AR 5 WAL, i R A AgNO; 3R
WAHE. THRGARK ST E— L
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