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Abstract: The abortion of sex organs in Diospyros kaki (persimmon) has not yet been clearly elucidated. To
investigate the key period for expression patterns dealing with abortion of sex organs and related-genes in
persimmon, paraffin section method and morphology changes, as well as a qRT-PCR analysis of six floral sex
differentiation-related genes, were conducted with a 10-year-old monoecious persimmon cultivar ‘Zenjimaru’ in
the Yuanyang Practice Base belonging to the Non-timber Forestry Research & Development Center, Chinese
Academy of Forestry. Results showed that stamen primordium in female flowers and pistil primordium in male
flowers both aborted in mid-April with the female branch 5.0-6.0 c¢m in length, the male branch 6.0-8.0 c¢m in
length, the female floral bud 1.0 ¢m in length, and the male floral bud 1.0-2.0 ¢m in length. In addition, during
differentiation, excluding the April 5th and April 8th stages, ANT and LYK3 genes were significantly higher
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(P <<0.05) in female floral buds than male; whereas, AP2 and ABCC10 genes in male floral buds were
significantly higher than female (P<<0.05). The BI-1 level in female floral buds was 1.5 to 2.0 times greater than
those in male buds in April 5th and April 14th (the key period for abortion of sex organs), respectively, but it
was 97.5%, 89.2%, and 83.9% in the other stages. Thus, the BI-1 gene may act as an apoptosis-inhibiter and
may be indirectly related to development of stamen primordia. Exogenous phytohormones, that regulate the sex of
flower buds and cultivate male persimmon germplasm resources, should be considered along with conventional
management before abortion of corresponding sexual organs in mid-April. [Ch, 3 fig. 1 tab. 39 ref.]
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i Diospyros kaki A5 %l Ebenaceae i J& Diospyros &M Fe A, fTEFESMICEET, 2—fMEEAK
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TR LA RMAE, WA= T B SRRSO A E M MR R 4, KR B
TEMEAE, DRI RE , R REAE 0 SRR o3 2RO, B U A ™ e = BR A TR 458 R AR IR
ATFFJE 3k S 3 i B A 7 ol & R A8 i e IR R 2 — Y AR GRAR I, TEAE R B A A P AL f
BIEEE, BEE LM LR, TEMEPE SORE M AL B Z AT, X Mg R AR T AR R SE T, AT
BORMEAER) A I EOR Zea mays'®, 5 55 Asparagus officinalis 725 FUVEAE (77 HE AR 2 th T IEAE AR
TEACZE oAt B rp, XP I PEA H AEFE I ME BN . HAT, X TR ZF A it 52 47>, SOBA-JIMA
ZEBINT M CSPEAZ G’ ‘Hiratanenashi” AYMEAE 70 L BEFE . YONEMORI ZE°%) “4640f)r”  ‘Hanagosho® 4§
WE . HEAE ZF A0 A R TR S R AT THRGE . AL, AR PR X MERE R BRAT CBRSFALT ‘Zenjimaru’ Ay
B2 R B IREIAT THL M AR I, FE A6 T 40 W) I 5 A B i Bk, Bl A 25 23 A il it
17, B4 A b agme, Ak b i eSS R A R IR Ak, MEAE TP R R AR W B B A, BRAE
BT MEAE SO MEAE S PR AR 4 A 13 H R B RIN CRESEAL” M. HEAEZEIETT T RNA-Seq (%%
SREDY ), MG E 1 — 28 S Al ARV o3 AR AR DG i SCBEBE IR, WA 4B R Rl AR 2F oAk, 0 O X g
B RAEMERZH 5 FILRHER AL —E 2% (WS R MR L R) . B, AMTEZENERNE . Wik
B . RO S A AR R LS 5 Al A 2E 53 A B TR BURN & B R R X A A 2 A [ S Ak B B SRR 25
R IR RO AR . AROEE LIMERE R BRAT CRRSEALT Dy, x4 A Ry (PR g E R AR )
Jo B AR ZE Y AL 5 AN AR A SC P R AT LU o B, DA ST RE A S Il 1A S A ) 25 4 1) AP RRIE S
FEbR,  [) I A 2 i 2H 00 P 45 30 4 5 P 001) 20 A R DG 1) DG B Bk PRk A7 S ) i 3R 4 Wl 4 X 1 (qRT-PCR)
e, DA — 20 B A6 28 2 AR 00 2 L, DA Ay s AT A6 P ) A T4 L Al e v 9% U ) 355 DA e e
AR TAE TR ATE R AR AL BB AR
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T SR, I B SN TR, O LM RO A R AR . ST, ]
F 2017 4F 4 7T (L5 F B8R4 ) % 2017 48 4 H v F fy OB . BESS SRR ) E4T I B bR SR
B3 dORE 1%k, BRI 415 H (BB A), 418 H(WEEB), 41 11 H(WEEC), 41 14
H (BB DRI 4 A 17 H (BB E) . AR B i S A B 38 R 7. b 4 4y 1 4% B HLA B A K e
I 44 A 26 (G o TR A A 2 FTEME A OB 26) 4% 5 A, RIS B4 462 L IR0 3 AN 25
(5 Sy HEAEFRUMEAE 5 ), FIERR A RO AL ZF A I, T A1 320 22 30 S0 RO M 91 45
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SEAT R B SE (20— H A 12 Z W12 IR ), AR BE WSk, IR ARG P00 e (8
o, AFBEE CBEBK, 12 12 A ] R & WO — W&, e T HEw I T & A,
HETJ5E1E Olympus BX-51 #9627 B B WSS . HA
1.4 35 H1EXERE qRT-PCR Z47

K EZ-10 DNAaway RNA Mini-Preps 187 & (Sangon) #2 A [ % & Bir B 452 B A6 27 19 B A% B 1% R
(RNA), A Implen P330 #1543 Y6 HE T AG I RNA [ 20 8 F e J, R 2 40 B5CR 1.0 Yot i i 6t e
LUK VR R DU B RNA [ 58 2Pk, RE SR DU A5 4% J5 8 80 Cok A - F7 45 H o R A TRUEscript Ist Strand
cDNA Synthesis Kit (Kemix ) 5 RNA S5 5 i 5 A0 A AZ B2 (cDNA) . Z J5 F BIO-RAD CFX 96 ¢
DG i R A 4 2SN AN 2% HE R AT gRT-PCR I . iR R A4 : 1.0 L primer mix(f24% 5 pwmol -
L™ it forward 54 F1°F Jiff reverse 514), 2.0 uL ¢cDNA, 10.0 pL SYBR Premix Ex TagTM(2x)mix £1 7.0
wL Ko iR 94 °C 2 min(1 AMEFF); 94 °C 20 s, 55~60 C 20 s, 72 °C 30 s(40 PMEH ) .

A TR 2H © A ) e i A B0 H b B 6 A 5 B 2V r AU A G B SCBERE Y, 23 Tl Dl ANT (ALN-
TEGUMENTA ), LYK3(LysM containing receptor-like kinase 3), AP2(APETALA 2), ABCC10(ATP bind-
ing cassette subfamily C member 10), BI-1(Bax inhibiter 1)1 RBOHB (Respiratory burst oxidase homolog
B), i3 X i 863 R 7 A8 25 23 A A [R] I 399 ) SR R AT 20 A, AT 2R 2 O B 56 AT 81 42 s 46 25 23 Ak Y 73
THLdl . T GAPDH {3 NZ DIACIE AR, TSI IR 1,

x1 HANSUBXEERNSIMER

Table 1 ~ Summary of primers used for floral sex differentiation-related genes in this study

FED/SI I 31N BAGR KAFR
HER 24 B 175 (5'—3' He R 44 B 175 (5'—3"

" ( ) JE#/ °C /INbp " ( ) J#/ C 7INbp
GAPDH  F: AGCTCTTCCACCTCTCCAGT 56.8 157 ABCC10 F: CCAGCCTAAACAGAGCCC 54.8 191
R: TGCTAGCTGCACAACCAACT 572 R: CAACCGTCCACCAGTCAA 54.6
ANT F: TGCCATTATCCGCTCTAC 51.3 121 BI-1 F: TCCTGTCTTCTGGGCTCT 54.0 188
R: GACATTCAGCACCCAAGA 51.9 R: GGCGTGCTTCACATAGTC 534
LYK3 F: CTTCCTCCCGAATCTGTC 51.6 134 RBOHB  F: ATGATTATTGGTGGTTTGT 46.9 233
R: TTCATTCTGGTGGGCTCT 52.7 R: CTTGGAAAGGTAGAGGAA 47.6
AP2 F: GCAGTTCCTCCATTTTCA 499 153
R: CATCTATCTTGGGCTATTT 46.3

1.5 #HWH
HI SE B 235 B T 2290 o (1 SPSS 20.0 il Excel 2007 46 5 /%1 i 50 4R 2077 4
F Origin 6.0 3R 3E1 7 K F2 200 45 TAE
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XA ME | EAE ZF AN ] S A B S 0 AR AR 25 788 A R P A A FR R AT LU, AT AR B O R BN
D)o B IR A EET T R, AHAAE 3 HRIT IR W, DEFER HOFA TR, 25O A 2 9 % A el AR IR
W 85 B (O e A sk, O AR 2R TSR AR AT . BT BE A, THZFH AR H KO 2.0~4.0 em 98
M, WIRBEE BV L& AR FEZE, RIREVLEEBIMEFE 28 1 S AR BT, MEAEZF 3 SR AR BT
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MRS, Hrb, MEEZFRKE/NT 0.5 em, HEAZFRKEE/NT 1.0 em, 2 HBCH BN, 26 b ik
OAE N EER O (K La, & 2a); MUIAF AT BROWE A B, B SUIME | HEAEZF R — 20, T2 1k i
TAEME UL | RS AL B R (B 1A, [ 2A)

TEWTBE B, py TR R Y D DN B LR A BT R AIG A R HERE A XN, BRI AT AR AR R BB
A ISR ZF BTG AR OB R, 2R ARE G, Horp, TR K 2 4.0~5.0 em, HEFEZF K2 1.0 cm,
WEAEZF KN 0.4~0.6 cm, MR ML B 0 ek @ (18] 1b, [ 2b); [, #4648 B R ARt — 201k
WS B, SHELEZFAILE , AR 25 A0 B IO R 7 i LA bR , SO AR I K (181 1B, I A AE 25 AP 114
TR RS DR A T M A 2 ST T A, R U DAY S A0 M 3 SR bR, TS A 2H 4 8] AT ) BAE 25 1 A
J (1 2B) .

Hi TR B P T, MRS I B e AL e R AR e, TERYBE C, BB AR KR, o, T
A MEAE RIS K 4.0~5.0 em, 3 AEMEAE POBAR A A ELBR, KO8 5.0~6.0 em, I B €02 B IR
BEES, MEAEZF KN 0.5~1.0 em, HMEFEZFRKOY 1.0~1.5 em(& le, K 2¢); B & AN 722010, HE
FEZF N L B2 210 L TR S T8 55, AR AEAE RRE SR 412, AR SRR o A A A 21, A8 fl I
AW (B 1C), THEAE 2 N 0 B A0 B IT B, A JERIAEFE R Sk AR 2 T i, e A D 2
ML o> ZENE RS, FEARGEAILINAC L, FELG BB WG N, RO IUIME | AR 2 P AR A S SR 45 1 /T
i, Ry EIRAL (A 20),

B Be D oo 4 AR MEAE RO B A5 KO 5.0~6.0 em, HAHEAEAIRLAS KN 6.0~8.0 em, I B @7 — 28
o L, MEAEZFKZY 1.0 em, MEAEZFRKON 1.0~2.0 em(F 1d, [ 2d); (800 senl Jn, MELEZF T
PN AT WRER BT, JF 7 A R T REAN MY, M Ik i AR A AN B, AR E (181 1D), T MEAE
ZEN O BRI AR A A 22, MERS IR AR A AL W] B, ORI i RN O, P AR A 4B 24 Bk 2 0
Z, AT AN A A (18 2D)

TEMBLE, B SRR MR AR, 4K 100 em 47, HEEZFK N 1.0~1.5 em, MEFEZFK Y
2.0 em, MR BB AL AR, BT AT (K Le, & 2e); XA R FEZF (1 P 07 5 44 3 A 5
B, MEAEZFN T BIRRCHIEIE B, K AT RE A0 2 5 K 2 1k ik A o0 28 i BE R A7 (181 1), i
FEZF N0 B IR A AR MR, SRR /NN, B 5 PN 940 /N 18 1 B 0 OO i 22 DR 2R, 1B R A
Frkr (& 2E) .
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Fili AEAE 25 o0 A et A v 5 P03 G A AR DG B TR ) Rk A 2 A I 3 i 3 T LR Hh . BRAERT B C Ak
WA T RESN, JEANT (305 R AEMEE h A 2 00 T p s, JF HAERM B E AL Bl s (B . 0 B
2L R IR BB A 1Y 1.7 A5 SRR ANT (EMEAE b i AN S MEAE e el i, RIBRAERY BL C Ak A
RESEF COHBEB 19 1.5 )51, ZIENTEMEE PR A BT R, JF BAER B B Ab h Bl R (e, %
W By BE R SRk i 2 B B A 19 39.6% . X L ANT JEDITEME | AR o iR IABUR L, Ik IR Y 2 kK
SBRAE S W1 B Be A TG K RO, At e T W Bk 22 S W HL A E AR 2 TP i R AR Ry T e AE 2R
(P<<0.05) (18 3A),

FiMEAE A T i AR, LYK3 MANT (R B A — 20, BB B W FREEH B C e, SRl
ETRIB B B, 5 ANT ARRL, BAR LYK3 (A BT B C ieA TR, (H% 1 By 2k 2 5245 SR BB
Be AART LT, BUAOKRE, MWBrB A BRI BLE, BN RIKBIIN T 4.4 1%, LYK3 3N A58 ME AL 2
MR BRI T 2 (e, BB B B BB Do BARTERT B D AL A S (R, (EHAE A0 B AR T B
BB, HEREZHBA, digbrr g, JEH LYK3 fEB B B AL Rk K-Fiem, BB A B 1.2 f%, 1Ak, M
FEZFrh LYK3 BRI B R 2OK-PAERT 2 R T B Bows m TMEAEZE, HRBS KA O BUEME | HEEZFh iy 22 5
AR (P<<0.05), F HAEMESE 25 iy b i o 2 MEAE 28 1Y 1.2, 1.5 0 2.1 45 (181 3B) .

LN AP2 fEMEREA TR R B, BB A ETHEIB BB (RIS IE BB A 19 2.1 %) )5, Hkki
REHA TGS, I HZIENTEN BIE(ME . HEAESNIRIE S RRAE C 5 2 2 30 YA X 35 S i AR T B A,
JEBT B A 19 92.6%; BN AP2 (EME . MEAEZE P SRS T R, IR IR MEAE 25 b 10 2Rk 1 B
Be A 18 TR B B, UM R BT R BB E, RZGZEER R RB R ZNEB A 1 3.8 5. X
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Figure 1  Comparation between external morphological changes and internal anatomy structure of ‘ Zenjimaru’ on female flower

differentiation
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Figure 2 Comparation between external morphological changes and internal anatomy structure of ‘ Zenjimaru’ on male flower
differentiation
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FiMEAE R B A, RN BI-1 9RGA S B A 2218 T BRI BE B )5, SOUT RN EJHZBr B D,
G T RSB A RIXBEEARFTFFRIBBEC B A B 1.0 4%) . BHORE, ML 73 poid
e, ZAERTER B D Rk R, SHB A ML, 5T 98.1%; fEMEE, BI-1 SR RIEK
PR BT AR, SEEB A ML, AR B B B PR O A B A AR TE 0.9~ 1.4 BYKF, o AR
B B RBRRAL, BrBEMRBRERR. LA, WK 3 RIATATLIE . 7EBr B A FBr B D 4, BI-
1 BE DR AEMEAE 25 P 10 8 8 0 R MEAE 20 Y 1S A5 A0 2.0 £, i/ERr B B, BBt C MBrBL E AL, BI-1 %
DRUTEMEAE 28 1) R f 20 S R HEAE2ZF 1Y 97.5%, 89.2% 711 83.9% (%] 3E) .

RBOHB Tr M | HEAEZF B e ad B b ) R IR BT A F] , #9205 F B e ETHRPIRES o i3k N 7
SIAEME . HEAEZF B B Be B B B C ARSI AR, 20l BB A 1) 43.8%H1 52.5% . ZJA, B b
TR, RBOHB )35 E M BRR BT, BB B E AR B a5 BB A 19 4.1 1%
62 M. BUKRE, BRTEH B C AL MEE 2 R FRIA R MEMLZF 1Y 2.0 550, HoR4A B Ba A HEAE 28 i T
WELEZF (18] 3F)
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Figure 3 qRT-PCR analyses for expression levels of sex differentiation-related genes in floral buds of ‘Zenjimaru’ during different

developmental stages
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e, R R i O AR ZE o A B N R AR R R, DR Sl AR I B R B AR AR, DT A BE 7
e 380 E AR 2F 0 A E R A AR I, — 2P LA 0 AL B A e o AR SE B X L R, e o A A
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JE, BRI TA LB E A B MR Z AT, R FBOREMErER , BA — iR A s

CAVFE R YRR e RS X 2 B B A &, BN, 7EA R Punica granatum™, %
K, SRR Xanthoceras sorbifolium™ 25k iR ¥ Kk B0 T MESSIE LG, 16 LM T 5L Silene pratensis™’,
Hr BN A ctinidia chinensis® " R B T HEES M T I E . AN, L4 Vitis amurensis HEAE 09 550
B S5EROHB MR T A X2, BB Prunus davidiana  “ Albo-plena’ JHE A H 1) e &5 06 & &
HIEF R EIERUG, SESGRAE L™, BIRK Cucumis sativus 75K B SUMEAE FUREAE 19 5 B2 v, 08 B P i
BRI 0 ICFT AR AR KA T RE A0 S S RN TR R A Y FERTIEZE oAb R, BRSO ML M
A6 25 PUXT N I R R SR BRI R R R R, FEREL D, BRI R RN, MEAE 287 A KA R4
0, O I ) R A AT N AT, R, TEEAE 2N A /N R R A A, R A
KAAXT 1% . BB B E B, eSS R AR S8 R BRI, RA R b, BLAh, XEAiME . HELE 2 AMRIE
BMEERI, FER . AMOFRAER, W& A ML KN 5.0~6.0 cm, FHAEMELME KK R 6.0~8.0
em, MEAEZFRKZY 1.0 em, HMEAEZFKN 1.0~2.0 em, b, 7EAE/= S0, JRAqe n] 38 o WS AL 28 () AR AR
KEREW, £ /MO, BB, R REEE R AEME Z 0T, SRIBUM N5 i Ak 5 R 1 46 25
sk, A H RS S REAERY A, AT 3 B R R B U

ANT J&—FP2A AP2 I B e s R, BFEAEE & KB o B il 5 SR 7 . 32038 [N 9 5 58
SR i % (0 HE T AR R O T 9 5 AR TR R R AR ME D TR, (HX I R TCE 1. WILSON %20k
M, ANT 5 HFE 4 pg It Arabidopsis thaliana U J2 & 8 32 A8 H (%) AH G AE P 8 25 42 B 1v ke 3 38 ZEAE H .
LYK3 j& —F LysM 28 Z (R 8 (130, AR K RS FMPURPes 5 5 m A 6w EEWERY. —
WAL B SF T, RPN BB T4 B2 (ABA) & st 3, Wi Pl g 1 v AeLY K3 IR 1) 33552 BIABA (1 1E
P, kR W] LYK3 W AR — B haa o5 R o XM L A 2 AN [ B B S A O R TR 1 SRR A AT
ST R, ANT B:H 5 LYK3 JEA B MR g ZhaE, RIY 5 uEvE a4 B 4 X R &Y.

AP2 SER g TR LS B K T 15 FHLE ABCDE #i0 i) A 25T Re LR, JHAEAE Y% i AL Y
B R R A A AR P XL T AR R AW R, 55 A P2 58 8 R n {48 IR A Ak BB R 1Y
5k, ABCC B A K je ABC s B ARG h i — W KR, HAEmY A K & T bk % EEAE
M, ZAEERGES G EEDRES 5 E SR 0 o B U R el b R B AE Y AR s
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