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B E: AAMLEMENERBENZHEIBRMET THREWE, ABUMEIELFETT WG ER
MCPB-ethyl (4-(4-chloro-2-methyl phenoxy) butanoate) F1 CFA (calcium-formic acid compound) XT3 SR i 75 A9 #L
H, FH_EWNEREHZHNERT2AE, MCPB-ethyl FEWERELZURERETEEEALK, 1
AREERED AR ERGEFRZRE AR, CREIWHRKRARALXETMIBER. 5ZHR, CFARE
ARG, FESLEWENREERKALE TRMERE, FZFETBENSEER, SRREETX

BHEEm,
X8R ER; Bk BRETHK, BHRARE
hESEE: S661.1 IREFRINAG: A X HHE: 0513-353X (2003) 04-0384-05

¥R LR EBRARMN 1930 FREXEFHHR UK, FBLELGRNEHTIRE, P NaA
(naphthaleneacetic acid) . PAZEB (1-naphhthyl N-methyl carbamate) Fl-GKHiEE S ) GEELRR P Z M
MZES, HE, BEXEREHRAMOERANFERIFPAFER, —HEANGERRNCLEAREH
RERTFE, MNAAGERE, HAFBTEHEKR EAK (epinasty) FIBEH, LLEMEIREE KN
FRAEKBR (pigmy fruis)!?; PR E LERNBBREMRNG; MAEHER, NAA R
BFIRR, T 1971 FEMEHY, BREAGFINEREA/RSE (ZEX) QIFEXNR"S, TR
BAFITRENEE R GAEAAEE Y ERE, B, FEIRIA. EREEXELE.
MRS R NG R LR BRBALH R E X EE BB S PDI. Ethychlozate, NSK-905.
MCPB-ethyl & ZF Ca (b W& #H1T T RAR R IRE, ZIEYE KAETREILEY MCPB-ethyl (4-
(4-chloro-2-methyl phenoxy) butanoate] FIMXEEE5HI (calcium-formic acid compound) HHIEIEM (£H
ST LRB), &7 FESHAMARRK, % TS T AR EMGEHANESY, BT MCPB-
ethyl FIEUARES 17 © IE SN 3 REAER, IEEHE MM, H X NAA 4R M HER RIRE
EAMEHGE, BERA—, AEMEREERKE. EEFRIzHE. HRZBE=ER. NEMERE
Bl {H MCPB-ethyl FI4YRRES Gl 5 AT BAEAVER M R T HGE , B LAV sh B8 b 24 50 e 52 o S SR A4 32l
RO, WRORERE T USRI,
1 MRS

BET 1997 ~ 2002 EEHBAETFREMBRGMLERVAYRERPIFT S .037, RN
MO/RIM- SR B ;KB 4850 MCPB-ethyl, HiH 2 Agro-kanesho tRR 4t #R1t, CFA f1 B AR
% Dkt 24t
1.1 FRERLR LR 5 & ® i is

F&E CEMN M OCEL RN, EREEEFFENER 10% + I8 1%, BEFER TR
AL, RHBHBAENGHEKT L, FEERMTR L, RERABFEL, RFEEE, £ 23CHRBH
WEEFE. AHIEL 2. 6. 8. 24 h, EEWETUBERWHEMERBELERERL. SEEUE 3

KB HA: 200211 -28; #EEIBHI: 2003 - 05 - 07
EEME: UAEEARFEELTR; WAERFOEAREKETAA (2002-16-9); IFERHEBEME (031033)
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WEF, BRHVHE, PSR FERRE . MCPB-ethyl 7 10, 30 #1100 mg/L, CFA 4 3. 5#110g/L,
BWENEEAME LHNEE, BAEESR 31K, MERARKBEEN.
1.2 TFERIE A X8 2T E R m A

WEAERLHATER, HLAREN, AEHAYERENTHRIEREITALERY . EEBEE
HIA R [ T HRES A RN, 1. B4 MCPB-ethyl 30 mg/L b3 . @ #MAT2h, @ H¥ET
8h, @Q#ME2h, ®EM/E8h, O MG 24h; . WM CFAS /L. © B¥EI2h, O B
BE2h, QEME6h @ BHGE24h, © BH/G48h; NEAATLES. NOCHETHBAEBER
Frig, B 1 d NS BEPRER S 7k, BRETER. BH WG, B FAA BT,

M3k B IEMBE R ZEAE RIEM B A K ROLZR . W B ETE FAA WP R BA 1 mol/L i) KOH ¥
, 7E70~80CIRE TH#E 15~20 min, 7E 0. 1% /KEHRFEFREIWU L, BUEBSFESE,
SRHBERER £, $FEUR %45, ASEERBEREY, EXRABHE TS,

A B RMEE : ¥ FAA BT EEN 5B AASEEES A, AT 10 pm, 1%FL/50%TH
KM 0. 1% /KB ERE —E v, ATOLBMET WS,

2 HR55T
2.1 THMHEA TR LZENTIE

mE 1 Fia, TEEFELERESF, &4F ®1 FRARAFMFERLGELZRGEN
Y& BE MCPB-ethyl AL B2 ) 25 %3 85 % ZE ER ik 909, |} Bble | Bffect of different flower thinner on pollen germinating of apple
b, SHEARBEER, HEFE 100 mg/L WEE siemks _ LI % Pollen germinating rate( % )
WETORERMEEME ROIRSR, TS CFA oner himmer concentmation £ bk Wanglin B+ Fuji
BRI B R R 4.4% ~34.7% , AbFEYREF MCPB-ethyl(mg/L) 10 92.7 aA 95.0 aA
BABERRIE, LTS 2. 6. 87124 h /5 WE o o o
ZREWH, B (ET 1 B, 1) AMUERE  craGL) 3 30.2bB 34.7 bB
RER, MBEMEAKIEHR, MCPB-ethyl (i ; f;i ﬁi
FU1ERE, 2) SWELEETHEEBEER . 11m coul % 3 oA 0 2 oA
CFA LR BAEMTE 2 h ETRE TRHER, B . AIBEEAHET 0.01 710.05 BFAF,
BFETS, BEEARTEMEL KR HEE, 4~ Note: The capital and small letters represent remarkable level of

6h/E REAK, REZFHEFLT (HT 1@ OO0 =00 rospestively.

W, 3). LAL%ESIERH MCPB-ethyl 7£ 10 ~ 100 mg/L IR E T XM B X U REREE KB ERHE
MR, T CFA XT1EM 85 A fE M B A KA REMMEIER, MEREHEESHMEERMDK,

2.2 FMEEREREINRSUENOK N

MCPB-ethyl £bBE 24 h J5, Mt ARERBUIR EAEK, RA—REKREIER. EREHBEREAEK,
BE—RE MK E L TA B MK 3 ~4 mm, 8. #£25. BERTFERSNELSHTHEL
1k, 189 MCPB-ethyl 3228 RS RIER K.

CFA b3 4 h JFIEMN AR, 8 h G R\ B GEEm BY B, 24 h SR EERE
&, mBEEH, Kh/ERRIEKR, HRKAREEN1/4~1/3, LUEAEYT K. ARG THL
W, FEEEHEFN. AL THR, HRELA—, BEEMTYVR, KX HEREMN 1/5~ 174
(B 1 E, 4), ESHETTRERNTEMELTH, @8K%E, CFAMH R FELHEEW,
2.3 AMREANEBEEKGER

TR HENELREZY . XEERITAAL GFlEFTHEL) REAREI L4, KIgEE
B —HNHELS EHI 1B, 5), BREHENEDIR L EEAEARRY, A50E, Mk
AT WM A KT BEN YT MRESEMBER pHEE&M, 1~2hFHEBHL (R 1 ER,
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6), 6 h[GIEMBERKRALR, 240 /)5 (T 1 B/, 7) EBEEKINEENF LI, 2~3d/5 (ER
1R, 8) AIARIEHM P TE, 3~ 4 dGFIAEEFHFNESBHEATE (B 1 ER, 9),
4~ 6 d AIEFIFRILEMEZRN B LM EFE.

MCPB-ethyl #5403, A3k EIEM A R ZEAESCARAT FRARL, TEAEPIEM B M A K3 B R ETE S HHIE
(FEW1EM 10, 11) ¥S5MELER., NELBERE, BRIIENEHEATFE2IBRSHRBREL,

CFA At HMZERE M BREANF, BYMATAE LM 2 h #1 6 h B RHM, HLEEAR
HARSE, LABWEAETHATHERE, mEEASE L RARGTERETH, EHREET
Mo, MG o h AT (W 1 EAR, 12), AL ERFAAMIENBLFAES BEE R LHA &
TR %, B0/ 24 hbH, HSkRBEENHR, RKAETHENET® TS, AR6. 251
RS, BMG 48 hAbE (T2 ERR, 13), FAKMIEERATM BRI, WHAMHEMR, HpEsRA
B, THERRHERECEALEN P TR, ZHEMNRY, BEOEREIELEEIE, 7
BERAEMETRBEAERKIZFHEMTRZHE (EH 2 ER, 14)

2.4 FHFERANEZHNEREZ TN

SEEME 4~5d, EHEHFAFHFEASIHKILRAREN, RETREN, HEHEZENEY.
BHE 71~8d, TUERIZHORE—RILAMZMEF. MCPB-ethyl B B3R A HFHES
tRREAMR, hRILESR. BE. ROMEKEARETRAR. HUGHARBRANKET BET.

TR RN BR AR, BBEE 9 KWK (GHEI 2 ER, 15), KA HES]
HEEREILE, ATHERK, BERALMEE, KOSKEZBEIRER, 255, MERMOELZMETF
HENPMK, PEWE2HE, RIAZHABER—RF (G2 EMR, 16), RUOEHKEZMEEEE.
BwE 2 B, TMZRFERMFEHFEMREIE, EHZHERTIER.

FeH )G 2 h MCPB-ethyl b3, ZEBMEHE 9 R (EI 2 B, 17) HROSHKEZEHHAR, B
ARBAFEY A, KRZARKETEILNER. BREELATEEHESR, LB 2H)E, BT
SER, BMEKERETE (ER2EMK, 18), HROERESHKREZEERBKRRER, EATE
ERENEIZ, XEHAZKLE, RARISRBOKEEILLET.

MCPB-ethyl Xt Rk A BRI ML WA R, BBWAT 2 W LHEANEHRE 2 h B HEERKE
WA & 50% AL, BHET24 h AR KILTF2BKE. MENE 24 h CHEMERKE AR ILF#E
AT, PR RRFELERENH, 55 24 W tE 5 BEHENLREABHMERE, 450 80%
M 85% , BEMIRI2 hALFAEN/G 2 h AbFEM L RBMIE, 2518 55% M 45% , KARXTHEK—2E,
TEHET 24 h BB REILTEH 0, X 5BMEWRESLEREYE

CFA BT 2 h fIFZM)E 2. 6. 24 hAbH, FHLMILME R, FBIETFE, FHEARPR
BARFNEMEIRE, BIARRTHZN, BREIFEILRE, SAZHENE—HETHFARERKZRIER
%, )G 48 hAbH, TEMERREREIAIE, —FHAEREIIRGBEIETE, MBEREFZH,
PHALBEHEHABERE, SHETHEER.

3 1he

MCPB-ethyl YA KA TR EY, MRS ERBEARNAZ S ARERE. XT
NAA WBEERALE, AMANAIRA TIEAERMEEBIESNEERENERER, BERMER
. wWHEBFIAARE T NAA MRS A RERENZHE, RESHERERS,

FATEL AT BB Bk 2T R BE L K B, MCPB-ethyl A EZ0A FEMYRL #9 IE % 85 R A0
MEELHENMEREK, BRI Pan® iR, BHEH EREASTH AV RIFEOEAE, X
EZME BT, MERMIIEN G T —RRNEFEREBRNNERE . FHRP, EREHA
BERfE 1~3d, EREBENTUEBZHMOFEREIE, AHARKEELS5~7 dEETRZH IR,
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B 2 AEUEAEREIRTE. NEHIITZHZHELLRE, MCPB-ethyl 438 5% AR, RN
MCPB-ethyl 3 AREWZH ., HE, MHEZBHELEREXFRE, RIABZAKINY K, 2 AEHEIL
BER—KF, LRI, SR E#EBE K, M MCPB-ethyl 2038, 455 HEERA S R 453k @S-
A8, REZEH. Bk, BATIAH MCPB-ethyl AHBEMEAEKMZRE, 2B HEEREARMN X
BFRBELER. MCPB-ethyl AT EZHATHEHRG 24 h ZHBEATMHRERET, BB 1d2H
MCPB-ethyl Zb BRI HIRE X B BRE T AW, RESH ABEMEHEXE, AREE—EHR.

CFA 5 MCPB-ethyl IEMfR, XTAEk. MMM ERHARGER, EEHIBMA, BLgRG
fa, AR FLAMAAEHATHRYE, HRNEREDIEL FhARRTH R, BBEWMA, TR
S R FEAE Sk BB LI RIEME . HAGERE —REBBFHELAELLT0.5~2 mm, FK
AEEAER 174, (R, ABBIIZHEE4~7d, i CFARNAXBAEPRTHIERE 24, X£
HAEME - BEALEP TG, ZHERNRIPASEGE. 05 KR89 40,
HAEKARBBRFIWX, s KM EEKIFYRER TAMRNES, ERERAL
BEPTHUE EERAARETEDRSY, RIMWED, BHE 48 W ERERTIAEEP TS,
U B A S SRE A SR M B E AR, HELEADTIHMER S St KIETE, W
THE . FREHNEKREBTRLSER . UL, CFAREHRKMAT, RiESRGELMEELEX E
R LA B ATEAE B3R RIEHE, BUEARERE, FBER.

RATRE B G IE & B0 R 004 KOE B F B AR BR B i8] HL gk B 5 U2 B s 4 18, X
Al A8 5 Mt AR KA X

DA E S5 RASCPR R IR ML TR, B2 CFA RXIFHUGBIHR 2 d BIREA B, BTLAZESS
Frpl AP M IEREERAN . —RERUP ORISR RTMARLE, FUEA T LRPERY
BERBP.OR, BIBRMRFABIER. RE\P.OE. WL, BRIEWEBFTFBEORST, BHFEF.0HERF 3d
JEWE A CFAYY, BRAMRIE P .GEEH AR, XA BB R s MR E S BTG ES
U AEBETT S A i R s AR IR o A E Y, R, RE CFA XIRIRE, 255 0600 B B F]
HAARER, BB ANHS. ABS5EHR_REWHREBERNFIERNE,

FHE, HRYE MCPB-ethyl AN R)ZLE AN RBRAR K BT MR ER SEFRHEBRHRIE, E4EN
Wi RRARERA, HEAMFRIEF OENLTLSLE, AWM AERATR. —BEP BT
1~3dRE, BERITOKXBLAPOEEITE B&IF. MCPB-ethyl @3 REGEERMAER, SEREWN
BRHFTERT, EBEHFERBEAGTHEBERARFKD,
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Effect of Two Flower Thinners on Pollination and Fertilization of Apple

Meng Yuping', Cao Qiufen', and Yokota Kjyoshi®

(! Agricultural Biotechnology Center of Shanxi Province, Taiyuan 030031, China; 2 Experimental Farm Faculty of Agriculture, hoate

University , Morioka 020 — 8550, Japan)

Abstract: In this study the whole process of pollination and fertilization in apple was observed with a fluores-
cent microscope, and the thinning mechanism of MCPB-ethyl (4- (4-chloro-2-methyl phenoxy) butanoate] and
CFA (calcium-formic acid compound) as flower thinners was studied anatomically. Tt is proved that MCPB-ethyl
and CFA are entirely different in interfering pollination and fertilization of apple. MCPB-ethyl spray did not

interfere in the germination of pollen, the elongation of pollen tube in style and to ovule and fertilization, but the

development of ovule was restrained to result in fruit drop. On the contrary, CFA did not affect the development of

ovule. Fruit drop was resulted due to injury of stigma, pollen on stigma, and pollen tube in up style, and fertil-

ization was prevented by CFA treatment.

Key words: Apple; Flower thinning; Pollination and fertilization; Development of ovule

REHE (AL FHR) ¥

2000 £GP EHR:

SEREHY X R b AT
MAFRTEERESRYRZH
HEHMYHALIERTRBLRS RTELRT R
HiEREAMF R AR B A ES
& ( Solanum lycopersicoides) HIWTIT IR
BN R g it
BINEBRB N
BHIREE TREMRFRNEERES K
B (ED) WRELANBE. MR ER
B M EEM N R R
B HER EMZREY SRR ET
B E LT B OMFRH# R
HYLERNAINR RS B
BHEEWRERERENTHE
SRS B R3S R s
BEREKFLEH cDNA B4 B
XEHEEHRE N
RN R AL

2001 £ A[EZ -
R RERARIE
HIERLHFIRAIFFRARE
REHRFEH F A AR R SK R RARENLR
B H Y& F ( Pistacia vera L )58 Y12 1R
HEEYBBEREEEMRRIE
B ESEAMRSRRE
¥ MEHAE TR EFA

E A 10 70, WMEB HHRAT, AT K EEWE

SrTtRDEH R PR
BRI B R B EV B LRk
BRI R

B R E MRS R

BHREBEMRLPIBREEEYMBRMARNHRARE
ST RIEBAHAREFTH LN AR
B Sy FARICHE T 2
B EBRBRTE G TR
Bt R R 2 R Y5 # R
He Bt #E A B 9 it R
BEEZEYERZTFHEBEFRAR S KBHEE
8 2 M O 7R R ) B LR
g —IHEeFEEZ VAR R
TFIERH AR YRR T R 2 R R (L

2002 SERFIE R
AREOSRZHAYHH A
B FIRE T IR
HELAS PRARXBRERFRARE
MR R AT R R
EEE RS FRIGHER
RERBATTHHRLRE
BRDL L E R R
BEEAFTER TREAREHKEHPHNA
BEH YA LRE R R
REHEREEHHTER
E T EET R IR BT R
PEMKEYEHRIR S RS
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EXTE: BHRENNEREHZHIREARM

Meng Yuping,et al. Effect of Two Flower Thinners on Pollination and Fertilization of Apple

BERRISEA: 1AL 524 h X3 FRTER) FnfEH) & (8x4); 2.MCPB(30 mg/L)AL B J524 hTEky FniE 8 & (8x4); 3.CFA(Sg/L)ALEE f524 h fLbk Fnik
B (8x4); 4.CFA(S g/L)ALBEIG2 d RESL R AEREHFIG s S 0F IRHTR) AUAD B ERAE L (8x4); 6.3 MAEIH fG2 h TEB B R (8x4); 731 HEH) f524
hiE R TER B (8x4); 8. XM /53 d BB & BATEH T ER(8x10); 9. R 4#H fa4 diEk EHE ¥ B5(8x10); 10.42¥ A2 h MCPB ;
(30 mg/L)A B f524 h ) FER) B (8x4); 11.4%8) /52 h MCPB (30 mg/L)AL B 548 h fITER) B (8x4); 12428 /56 h CFA(S g/L)AbBRHE L 24 ‘

AR (8x4), p:IE b, ptiEHME.

Explanation of plates: 1.The pollen and pollen tubes of the control cultivated for 24 h on the medium(8x4); 2.The pollen and pollen tubes of
MCPB(30 mg/L) treatment cultivated for 24 h on the medium(8x4); 3.The pollen and pollen tubes of CFA(5 g/1.) treatment cultivated for 24 h on
the medium(8x4); 4.The stigmas and styles injured by 2 d treatment of CFA(5g/1.); 5.The stigma of control before pollination(8x4), 6.The germinating
pollens on the stigma (control) 2 h after pollination (8x4); 7.The pollen tubes (control) 24 h after pollination (8x4); 8.The pollen tubes (control)
elongating in style 3 d after pollination (8x10); 9.The pollen tubes (control) elongating in ovary 4 d after pollination (8x10); 10.The pollen tubes
24 h after MCPB(30 mg/L.) treatment(2 h before pollination) (8x4); 11.The pollen tubes 48 h after MCPB (30 mg,L) treatment (2 h after pollination)
(8x4); 12.The stigma injured by CFA(5g/L) treatment 6 h after pollination(8x4). p:pollen; pt:pollen tube.
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EFTE: BHELAMERBENZHIENRNE

Meng Yuping, et al. Effect of Two Flower Thinners on Pollination and Fertilization of Apple

e ot AL LT e

BARI%AA: 13.8285 548 h CFA (Sg/L)AbER B %) 145 B HE 3k e B & (8x4) 5 14428 J54 d CFA (Sg/L) AL BRIE B & 33K 7 55 (8x10);
1531 B R dEBRR B (8x20); 16. 3 28 52 I IEBR R & (8x20); 17. 8283 f59 d MCPB 4: BEREBR K # (8x20); 18. 828y 52 Al
MCPBi: BB HEBR K & (8x10), C:BFAKRM R ; es: BT n:BfL; i:3REL: en; BILEL, ;
Explanation of plates: 13.The stigma and pollen tubes injured by CFA (5g/L) treatment 48 h after pollination(8x4); :
14. The pollen tubes elongating in ovary 4 d after pollination by CFA 5g/L treatment(8x10); 15.The development of ovule(control)
9 d after pollination (8x20); 16.The development of ovule (control) 2 weeks after pollination (8x20); 17.The development ;
of ovule 9 d after pollination by MCPB treatment(8x20); 18.The development of ovule 2 weeks after pollination by MCPB
treatment (8x10). c:callose plug; es:embryoac; n:nucellus; i:integument; en:endosperm nucleus.

B 3%E: FRREEEREMFISHS T
Zhao Hong, et al. Karyotype Analysis of Allium cepa L. by Fluorescence in Situ Hybridization with Satellite DNA |

BRI : FRREHEK

Apigefatk; BHEDNAFFIEH A S LA LM CBEDNAFFIEN B E & Lo MR E(bar=10um),
Explanation of plates: Genome of Allium cepa L.(2n=2x=16,0ne of chromosome-7 was absent)

A. A metaphase cell comprising 15 chromosomes of one genome; B. FISH result shows the chromosomal localization of AC-
SAT-DNA; C. The model pattern of AC-SAT-DNA loci on Allium cepa genome.
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