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Study on the development correlation between male
and female gametes and the induction of 2n
gamete of Rongan kumquat (F. crassifolia)

HUANG Gui-Xiang, LIU Fu-Ping, LIU Li-Jun, PAN Jie-Chun,
ZHOU Qiong, ZHOU Rui-Yang* , HE Xin-Hua

( College of Agriculture , Guangxi University, Nanning 530004, China )

Abstract: With Rongan kumquat(F, crassi folia) as the experiment material,, the process of meiosis and the develop-
ment of microsporocyte,femnale gametophyte and the natural incidence of 2n pollen were observed and buds were in-
duced mutation with colchicine of different concentrations and times. The main results showed that; (1) The propor-
tion of 2n pollen of Kumquat was 0. 31% under natural state. (2) When the longitudinal diameter of the bud was
0. 228—0. 270 cm, the microsporocyte was pre-meiosis I; When the longitudinal diameter of the bud was 0. 274 —
0. 318 cm, the megaspore mother cell was in the early stage of meiosis,and the microsporocyte was in the stage from
meiotic metaphase to tetrad,male and female gametes did not develop synchronously. (3) The induction rate of 2n fe-
male gametes was 9. 09% when treated with colchicine of 0. 25% for 2 days. (4)0.67% of 2n pollen was observed
when treated with colchicine of 0. 30% 4 days after treated. It was found that 2n pollen germinated 3 hours later than
n pollen and 2n pollen tube growth r;ate was also lower. )
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Mg (Fortunella) M 4 A~ Ff0 2 1~ 2
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T A AR T2 S M CUBR A2 S R
S REHMBR Rz —. M —-FRELKRITIE
FERRILEXOHM AEXERZER, HERM
k= . 2SN TARENSHEN. R HW
EEERENSMILR BRRD, ERE Tk
B ra & R (R 55, 2006) ,

EUEMEERNEEEM A EZ— . SE &R
WEARK KK PR FMLA . 2n B CRIBEK
OIS T A RAEEE L (ER,2008), 4
Y 2n R FS5ZHEWEREAE &I, 28
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SRR RS EEM AN EEERCGER
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BORKAFZLE AR, RE PN (R RESE,
2003) . ELAE (B B E %,2002) A B (M E B,
2005) A KT 2n B FAARBRE . FHEIANE
EHEmEEEELNFTE X ABEZEKEKE S
B HR EENE R RSB EMNK BB
RIEEAM M. WBAEGRE ERAF RN E
B8 2m THMEE L 2o BLFEM AWM
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SERETEMEBELBERRGMEREINE
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FHERENBREE T E - AHAUETHEEN
MERFRE IR BB THTN 20 EHBRE
AR I LA R BR K Al 3 ok B K Ak 3 B ) 3 il % 4
REAETE AT R LR, HIRS 4 2n BLFHIBER
REHE MMM EAUFEAHEES S,
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1.1 #E 58 E

AR F 2008~2010 S #47 i XIM RE AT
PURFRFGESLIG I 5 FFARME M.
1.2 iR H*
1.2.1 T Fmpafs 2 0E RAKERFE R
Y RNRAE, F LMW, AR 950 LB
KEEBR =3 : DEE 24 h, ARG 5 A TON B H W

R, Mgt IR AE R TR L2 % —
BREMOREB 2S5 H A AR ZELBERILT,
KT ERE ER . B, ‘
L2.22n R BRRXAFHINE REMLEH
AR, RSN, B R MEA 1
Tiki. ¥AER SR 3 KR LN IEFE LB, B
nERGE RN n WAL, KEBRA R n EH K
L35 B =RRMEER, HARKE n EHER /D
1/3 BE/N, Gt &AL KW HH .

L2.3 mi&eMon LHFESF P HO 15%,
0.30%.0.45% .0. 60 Y% Bk K Al & , fin3E £ B K ¥ I
Hh. HREBELBEEE R neHEE. &
AT EI 43508 2.4.6 d. LWEAK A R, B4 A& 4
60 MEE  AEEERRE. CHEREHFER
BEME, B K MOk R B EETEE LR KM R W .
e AR R RERZEANEK, BN HEAES
AL AR 10 000 RLUA b, I B I8 8 I & 1
BrhiE A2, GEiFIE B B . 2n FE K RN E AR AT
Lo, B4 B R AL AR . [EETHE 2n 64 LB
BRI S RAEIERLRK . BHE Rt EL,
WEICF .

1.2 4@k EeM2n i FAF SHHO 5%,
0.10%.0.25%.0.40% .0. 60 ¥ BB K AL 2, il &
VeAH B . VR R vk Ak B VBB o3 R A A &
%, A FEe a4y Bk 1.2.3 d. LIEANR, &
—H AL 60 MEE HAFEERRE. LIEKLE
HOh X,

1.2.5 A LM EEAUR SHIAESENER
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21 MREMBEEFRAESHEAEMNAXME
XA )R H BB B Rl 2 A AR 2 SO AT TR
FEAWEI A RESER R GEENRTH AN
0. 168~0. 224 .0. 198~0. 260,0. 274~0. 318 cm F
0.368~0.404 cm B, MEAC + % 7 43 1 &b T 6 Bk JR
FIEATY R 0 IR 40 AR TE B R F RO 3 LA
IR T POkt . M IEE AR 9 0,134
~0.184.0.228~0. 270.0. 286 ~0. 350 cm 1 0. 552
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Table 1 The relationship between bud length and development of female gametes of kumquat

HEHRE(cm) BERTEEFNPREERE R FRENY

Bud length Main characteristics of female gametes developing stage Developing stage of male gametes
0.170~0.234 JRBETT 867 4 3 R , N AM R B 2 TF B, IR 3R R B B AT A bk gl

0. 228~0. 270 %%E%gﬁﬁﬁ&ﬁ'b ,ggﬁﬁkﬁﬁﬂﬁﬁ,ﬁﬁﬁﬂﬂﬂ&%ﬁﬁv#ﬁﬁéliﬁ lﬁﬁ}ﬂﬁﬂﬂﬂﬁﬁﬁﬂ 1 aﬂ»%
0.264~0. 312 FRERSE 2 m AR, FHEABRBS RN, X/ FEE SR T A BELNIHEM

0. 306~0. 352 IR R E TR ARBFREAIR ] FEH 7 53 i 3

0.368~0.404  SPERBUBCHRE A KK BEAE E A R, IO A% IR RE B LY % 3ub]

0.552~0. 608 TEX B R

0. 594~0. 664 ¥ 31

o MRLE PO 120,

Note: The total number of buds in observation is 120.

®2 ARRTTRREH 20 EHELX

Table 2 The percentage.of 2n pollen in Rongan kumquat under natural condition

LS BUE Fid ik EWERKAD (um)  EFKPEHE D 2nfEME (%) WMELEBE (K
Species  No, of pollens observed  Average pollen size Rate of normal pollen Rate of 2n pollen Rates of abortive pollen °
St 12 853 35 94. 41 0.31 5.28

HRIUFY, YEFHR 0.170~0. 234 cm
B, o 768 B 40 M s BH , T 0 B A 3R R A0 B G R B
R LB YA1R 0. 228~0. 270 cm AT, K9 76 1 40 L 8
B3 e, R 7 T RS 40 et 8 6
Y12 0.264~0.312 cm BF, W K F R DX 1 A7
B, eT S B A TR R P E NS
RIE B s 24068 42 0. 368 ~0. 404 B, K HEELF
- BBREDM, AT TR, T,
40 M0 35 4 AT B BT I 2 B 40 B R 4 A SR
B, ki PR R R T IR R, MR T &
BAMEL.
222 EMBRELEE

HRZA MESMHEFTEBRERFEHN 35
pm,2n M EEREH N 0.31% . ERBESH
HIIE AR AE - (B B A AR,
2.3 Bkl RiFESRELEH 2n EHHYR

ARREBOKMBERELEEHMIEE . SRE
N BR0.60% 4 6 d A B BA T4 2n BB,
HEMOHAEGHE—FEMN 2n 8. BFE
HHASHESBMEERBLERREWE, HH
0. 3% Bk/AKAFEALFR 4 d 0. 45X RKKALE 4L FE 4 d
B}, 2n TEB R A5 515K 0. 67 % 0.61%, L H R
RETEW n ML REHRE, BB 2n K
B EAE(E D,

® 3 RERE.FE RSB LR LR
BERREMEBLE 2n HERHHR
Table 3 The 2n pollen rates of Rongan kumgquat treated
with different concentrations and days of colchicine

2n ey WEEBRE
RHERK%) Rate of

WRIER
BOkfiE K% B ORD

Comn&‘ci i:/:t)ion ]();)y No. of pollens 2n rate abortive
observed of pollen pollen( %)
0 0 12853 0.31 5.28
2 11543 0. 26 5.30
0.15 4 12356 0.19 5.43
6 12870 0.35 6. 05
2 11988 0.41 6.12
0. 30 4 12067 0.67 7.08
6 12832 0. 54 8.11
2 12587 0.52 6.79
0. 45 4 11954 0.61 7.27
6 12311 0.49 8.32
2 12126 0.42 6.35
0. 60 4 11879 0.23 8.56
6 12083 0 13. 96
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BEF o BRSNS TEFRE. &R
WKL FR MR FEAMGE TS 3 hn ERE
HRRELE6.20%,1 2n EM K RBE K, 8 n
B 2n B FH KRR, 3% 6 h b, n MR E
H64.32%,2n MR E N 31.57%., ¥F 9 h
B.n EMBH R E R 81. 8%, 2n LB B R E X
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72.45%, HEFEAFE 12 h &F,n BB EE B N 90.
13%.2n FEMBA ANy 76, 21%, BEE Rt B9
FEK ,n LA F 2n FEMET K B AR E BN,
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Bl 1 RESHARGHEIERNTHEEE
Fig. 1 Germination rate of different ploidy
pollens of Rongan kumquat

2.5 BUKIIRFSHREM 2n BEFHR

AR e FE R AR AL A PR B R E B
TEEBE LS, Ak S 550 I 5 Ak 38 vk JBE A 388 o i o
AR 0. 60% AL 1 d B, B KRBT KR
15% . b ER RN 2 d B, FE T EFH 3| 25%, b B
BYIE R 3 d B}, B SRFE TSR Rk 1002,

SHAESENREEEN S RAEMIELA K
IR SEEERIELRAETRR, ERRE. R
W T 45 RS0 o 5 A T B S RS B SR SE BEAT B RN
FOHAMEE AR WE L AAKE., TP LIRLE
HHMEZESM A E hEA 2o 68 B R A
ARE S BN, LB B 60 K7k, B REH
46. 7% , LU R R L 28 I M T 84 KL, KM FHEF
AR R Yt MER , R R B A5 A bk .

An BB S5 SWMERBOKNMEE T 2n R FH
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Table 4 The influence of different concentrations of colchicines on the chromosome of hybrid

REEmERE  ROEMERHTHR

LA S TR T . Wi’f%ﬁ T EH No. of fruits No. of seeds %§{$
Cr.oss' Treat day Concex;xtratlon No. of fruit No, of seeds with doubled with doubled Mutat;on
combination (d 23] harve§ted chromosome chromosome rate (%4)
nXn 0 0 32 123 0 0 0
0.05 18 56 0 0 0
0.1 23 73 0 0 0
FHmA L Xn 1 0.25 16 70 0 0 0
0.4 11 51 o] 4] [¢]
0.6 0 0 0 0 0
0.05 20 66 0 Q0 0
0.1 18 71 0 0 0
FEEFL Xn 2 0.25 11 34 1 1 9,09
0.4 7 23 0 0 0
0.6 0 0 0 0 0
nXiFEL 3 4 0,3 15 45 0 0 0
nX FEE D 4 0. 45 13 39 0 0 0

TEATRSE  F AR B R SEBRORh A 2, B BB (R B
H. GRERERERNO0.25% ALHBEN 2 d K
AEFHAE A LUK 17 RS E PR 1 AREMN 1R
AR E  ARARRARE M. ek E N 27,
BAHEN9.09% . HARFLABMRELM THER,
REREMFERR . SERKAG /AR OAEMES
AW A.

3 it

AHRERRA . MEZSNH 2n W BRRER
1, MK 0.31%. HERMH 2n EHERX

ARZRARFEWHRERRER KB EZHWHEERE
AR 2n FERM R EFEN 0. 0526 ~2.95% ([
E%,2005), XiFEHMSHBERREZHEH
ERMER L, RIFENFERERRALD, BEEH
HLOHERZ—.

2n BE T 09 7= A8 B0 O 32 B0 O I8 04 R Y
e BEHGE RSB EBHAME KSR ELD .
BRBB AN E WS KSR WEERSTH.
BB RABRESRABHR TR EEREE
B (Veilleux,1985) , AL EH R M IFEF MBEREHE
£Ht 2n BEF LB, 2040 T o MEHE B F & B 208
BT, AHRAMNEEREW . EHFEHLREN
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