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EFFECTS OF FLORAL PROMOTION OR INHIBITION
TREATMENTS ON FLOWERING OF CITRUS TREES
AND PROTEIN FRACTIONS IN BUDS
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Abstract Different methods of flowering regulation were used on oval Kumquat (Fortunella
margarita Swingle), Ponkan (Citrus reticulata Blanco ‘Pokon’) and Satsuma orange (C.
reticulata Blanco ‘Miyagawa Wase’) trees which were all grafted on rootstocks of trifoliate
orange (Poncirous trifoliata). The changes in protein fractions during the flower initiation were
determined by SDS-PAGE and IEF-PAGE. The results showed that flower numbers were
obviously increased by girdling treatment and decreased by GA,, and were also decreased
by BA treated at the early stage of flower induction but increased by that at the late
stage of flower formation. At the flower induction stage, some of the special proteins were
observed in the buds treated with GA;, but disappeared finally. In the flower primordium
formation stage, the intensity of protein bands in the flower buds increased in the shoots
girdled, and some special proteins were found in the flower buds. It is suggested that
different methods of flowering regulation might result in different gene expression and
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characteristics of protein metabolism. Some protein with smaller molecules and lower
isoelectric point were related to flower initiation of citrus trees.
Key words Citrus; Flower initiation; Protein metabolism

HRXRRIEFHABNBIR, BRECHFERFENTE, HLEHREMNRENELE R
REFFRIAEY. GEEkR, FEHRENY, RRNEFSI AR BEEEBHTESRSHES
BEABERET, HBFERY, FEMEEFEPIBR GA, TR RUNHI 340k, T Hit
FAYB BRGNSV BIHREY. GA, WREEEAFKT LWEHEEFEMLKEY, EH
FHMBEERNRIBEERNTY, SRR EdRAEEREYRAXRZRAETREEEE
H, s58YARS 6. BEEREDMXND, BFaMsR. MELEENEQRARE
H, ARANRMBEF MU ERFESEE, HFIMBREESREELEKE. HE4H
ik, XHHREGR. WIEAEEFAE A RN TRD, SHFMEE A RNE QRN RN
Ml ACEE RTINS RER ML EFEANELS RARBIREA.
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1.1 A#Hb IR TSR £

WwH A BT Poncirus trifoliata(L.) Raf. HEEAH 8 44 &M Fortunella margarita(Lour.)
Swingle 247U Fp4LEE: (1) 72 10% FHE LA KN BEH 50 ng mlI' GAs, /% 10 d B—K, &
SEWEAE 3 W (2) M 50 ng mi' BA, F A (1); (3) EMEILAEKITERIFE 3 B
(4) X/, WEFWK, RAMKAIE, xtHHF, SKEE. S3TEMEILER. AR ET%
MR 5B AR, E3EREE M RN, ¥, THET-20 C RIREKS &,

wABUHES AR A 10 SEAS M Citrus reticulata Blanco cv. Ponkan fEiRé, HEEL WG
R, KEFHTERAAE: (1) N9 A 25 HFFHEBA GA;, 20 d W—wk, FtWE3 K, WRiE
Sr3l 25, 50 #1100 ng ml'; (2) Wi45 BA XbH 5 (1) AR, WREEA$1% 50, 70 #1100 ng ml?;
(3) X HRMEAT 3 KIE K. AbRAAFE, xTHHEP, ZKEE. T10H10H, 25HMI1 A 15H
FRERGESE b ETB BN FERME R, HRETT 20 C REBKEEESH.

A 10 FAEBIEMANE)NNRMER Citrus reticulata cv. Miyagawa Wase, Ab¥EFIR#E
ES5AMMER. T 10 H 25 Hf 11 H 25 BEEFEEH W, ¥4 75. 100 ng ml’
BA, BPAUESK BA BRIFWEAR 0 AR 76 2F i fR k4 A

Xt B & HIAA A SIBATFR KB, W, WEEE. HRREBEEERSHERNHE.

1.2 EARRR. #E0RE

VMBI 0w 4 N 2F, BAEMEER 1 g, ABYHE 1.0 mol/L Tris-HCI £ #h W
(pHT7.5) TEVKI Bk 53K, YUk 10000x g B0 15 min, LHBRET -20 C KB KA EEE
H. '

BHAMAREV N T EERNERMBEMBERS, HT RN B K ERE E RSB K.
SDS-PAGE 43 BB MR N 12%, ZEoh#iN 1.5 mol/L Tris-HCI, pHS8.8, W4EWUIE N 5%, 28
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K 0.5 mol/L Tris-HCl, pH6.8. S MR 50 pl. &M 5 M IEF-PAGE KKK N
7.5%, BEBERE 3%, RAKFHEHEMFK (Ampholine) pH SN 3—-10. SHMEHER 40 pnl. &
FRESHHEXERYEE 3KRU L, ASEIRRR250 34, BERAERAEFSRAH
CS-930 B K # 2 HMAGHTEQ MG,

2 HiR

2.1 BisEENHERIENR W |

B GA, fl BA EH B RS IER Y, BHKESFIMM 56% M 58%, EE bx B
8.8 4%/ B, ABIWAD 035 1.5%/ B8, HFHULHEUHER, KBS, ERYVEHEM
(A1),

AEMAERESLBHEBRIERS, VBRBKERERES. sBLHEGEBFEIL 68.2%, GA,
LIS HETCIE, BA AWM RBAETR(E?2), RIATWIERL.
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Fig. 2 Effects of GA; and BA on next year’s
growth and flowering of Ponkan mandarin
after treatment by clearing all the

flowers and fruits in spring
A: #§1¥ Shoot length; B:¥7%$({ Node number per shoot; A: Hi# K Length of new shoot; B: 1B Length

C: 7E 8 Flower number per shoot. 1=GA; 2=BA; between nodes; C: 1E4% % Percentage of flowering
3=GD; 4=Control shoots. 1=GA,; 2=Control; 3=BA

Fig. 1 Effect of GA;. BA and Girdling (GD) treatment on
the growth and the flower numbers of spring
shoots of Kumgquat trees

VRN A SRR AR AL A FE B GA, MALER T 250 (| 3) . TEZFAEFEAN
BHE B BIRTHIBS BA, WEFRO T ENSHAER. TR BA, BHESENEENE
RBE, THKHSSEERIEA. TR, BAXMBEFMBELERPARRAR. ANE
YEA.

2.2 MR MEABEFNEARTELIE
2.2.1 SDS-PAGE Hi %k B ¥ /38 4k
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TR, ERKARERRERKSAYRENFNEORE
A, EEMBEMELEKY, GALAHEEFA>
ET—&£FNEAR (B WAFKIIR); EEKEE
B (B 4B), FLABZEBEAREEILLHEE
S EEKSAREY, FHAEMFAMNBERT —
FEMBBHHNELRF (A 4CHLFR), MH
BRI BAEFA—E M FEAREEBAR
B,

MESERWME, KL HMHE R, WEHE AL
M,OBMNEMSE, EREREMX 1A ERaFRETE
oo, EHRBERZAMEAEZR, FE B GA,
M BA 0 £ 43 J7 WAk 2F 34 47 SDS-PAGE 43 17 3%
B, TARRBHAZERZWEM FTEAREFX
e T -EHMEARTY, MU GAAENFER
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Fig. 3 Effect of GA; or BA on flower numbers
of Citrus reticulata cv. Miyagawa Wase
in spring and autumn shoots
A: ###4 Spring shoot; B: Bk Autumn shoot;
1=GA,;; 2=BA sprayed at early stage;
3=BA spayed at late stage; 4=Control

(=)

B ERHE (B 5A), MESSAM(11 A 15 H) S4ABMEARFRUE LD, XL GA;
03 A TR AR A Hh B2 S i BT B A X R 1 R MO TR R I R, TR R AL AE Y X
RALBMAERBRKEN BA 48, HENGFEARTER —KHFHES R (B 5C) .
H)EMNEH SDS-PAGE HykEH#iE (& 6) LRI L 5/, AEHRLIHER. EEL
HZE, XGFRENBEARFILFREESR, WENFRES GA, LIy FRFE LB
R AR M E R (B 6ARILITR) . BHEEESMuEESS T, xRABAENT T
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Fig. 4 SDS-PAGE scanning of proteins in kumquat spring shoot buds during flower initiation

A FRERE: B AEMAEKAKEN CHEMEKRISANEREN: 1. 2.325% GA,
AR, BB L FENREARERG BN, BT R,
A: At stage of stopping growth of spring shoots; B: At stage of growth point yellowing
in spring shoots; C: At stage of growth point selfdropping in spring shoots. 1=GAy;
2=Control; 3=Girdling treatment. The arrows on the straight lines indicate the moving

direction of proteins in electric field.
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Fig. 5 SDS-PAGE scanning of proteins in Ponkan mandarin shoots during flower initiation

A.B.CAHB10A 108,258, 11 A 15 BRER; 1. 2. 354308, BA fl GA, 48
A, B and C represent the sampling dates on Oct. 10, Oct. 25 and Nov. 15, respectively.
1=Control; 2=BA; 3=GA;
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Fig. 6 SDS-PAGE scanning of proteins in Satsuma mandarin buds during flower initiation

A B.CAr3i10 A 10 B, 25 BAI 11 A 15 HEEES; 1L 2. 3419035 GA,. BARIxHFRALTE,
A, B and C represent the sampling dates on Oct. 10, Oct. 25 and Nov. 15, respectively.
1=GA;; 2=BA; 3=Control

2.2.2 &HZ IEF-PAGE Hijk&5E
# 1 RSN M IEF-PAGE Ik Z . EFHEKHY, £ GA, #1 BA M543 14 2 &%,
TE RE{EN 0.47 #0 0.44 5 0% F I BUBORME A B EAK A EN, ML MRS E R
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H0.61 M 0.64 0 EXEHGPHEARHN., EEMANEEY, MELHEEERIFEH
AR EAQREMEL, TRENFELLIEAT BN FEHE RIH 0.88 M 0.71 HL £
ETHRMREEDR.

®1 SHEFSUMFATEAEARSBHEL

Table 1 Changes in protein composition during flower initiation of Kumquat shoot buds

% & Protein GHEHFAENMBES % % of protein content of the total
23 wRM ’ ERE
Rf pH Stopping growth Yellowing of growth point Self-dropping of growth point

3-10 "GA, BA Gd Control GA; BA Gd Control GA, BA Gd Control

090 M 336 088 090 058 128 056 061 037 008 406 150 048
0.88  Acid 070 040 215 122
0.84 547 706 118 210 1058 891 133 1.00 264 882 317 0.04
0.78 1342 383 601 2017 1072 1008 1944 2119 1224 1584 1440 21.26
0.73 1227 2237 866  1.67 435 050 1476  17.08 2319 1426 1942 2116
0.71 335 278 1405 774 382 410 430 602 417 205
0.68 2831 1781 1573 1518 1471 3002 1538  36.02 2615 1548 3693 11.09
0.64 123 066

0.61 295 348 .

0.57 i 173 1431 1627 11.82 0.66 193 1113 680 1942 1319 823 1493
050 B 1e02 206 1953 1197 1034 1460 515 342 9.05 868 070 1578
0.47 127 045 560 075 385 599 346 179
0.44 171 485 158 338 624 0.9 270 381 199  9.29
0.40 136 339 331 1189 855 370  1.03 1.57

0.36

032 167 123 183 260 1092 1006 277 055 956 239 036
029 4 940 1889 1253  7.65 1271 1733 987 257 013 031 149 055
027  Base  0.66 0.63

BEFARIE SR REYETT IEFPAGE EHBITAEEERET M. Gd h3FEiE.
Data in Tab. 1 were obtained by IEFPAGE from Kumquat shoot buds. Gd =Girdling treatment.

3 g

AR LERKY, RAMR, WG, HHEEFMERREEHEER. B GA; R
FUMHIIEZE G, BRI E L T AR B R AL, FETEZF AR AR B2 R AT BA
FIMIEEN, HHBORARRBEA GA,. TELZFRES U BT B EMEA B BA, fREME
WEAER, MAKESAERNE A, #EAWE, B BANE)RMEMEHEFHET
FEIREES L, BA TRERIMAE S R A AR E, MRk T AE; T sk o KA 5 8 T
RAEFETH, BTSN ELZE SRS LA, T BA R AT 68 68 4 K gk st 2,
MM RLWED T AL, xR, ELEREARR, BA MHHEFMMERAE. MAEM,

AR, AT AR M EH 8 SDSPAGE Bk EEREKY, ML, WK
WAL B EAARRKE QRS MEFEMENRRELR. NE&M#fTT IEF-PAGE
SETR, BHMALUNER. MELEEEFEBERPHAERY S E— L o Fl+ i
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EHBENEAR, XERFERARRTEENRAZRNRAMAEEEELEZEH, BETH
RMAEATR, MEPR, WELFESMEGH, RELENFHSP AT B -5
FHERENEAOR, XXFREARETHEEZMRSETERENEBSER, BRESEFR
ERTY B A EEER DA S-S HR.

AEFABRERAE R ZRFERER, REFRFHIOETHRBRY, TREREER
ERNRFTEREMNEELBAR, TRTEMEE, ARETHFHRFTH MY Buban F7#
BIREREZF SN R, FEREBERSEWFERKTER, ZRAZEOKTVHER, AN
MRS, ROTEZWPRRY RN, BH GA, M BRERLMBMBIEFHb, F
T RAEF ERAWEL, WS AR TR ISFRREEYH R, ARRE
HHEWTHFERABHAZERZRFRRERX - EEZNBENEAREEEAIE, IEAR
WHEA RN, FRBE BRNRERREHRERESS.
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