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Analyses on pistil differentiation process and related biochemical indexes of two cultivars of
Prunus mume  SHI Ting, ZHANG Qi-lin, GAO Zhi-hong®, ZHANG Zhen, ZHUANG Wei-bing
( College of Horticulture, Nanjing Agricultural University, Nanjing 210095, China) , J. Plant Resour. &
Environ. 2011, 20(4) . 35-41

Abstract : In order to understand the pistil differentiation process of Prunus mume Sieb. et Zucc. and its
abortion mechanism, the anatomical structure of longitudinal section of flower bud of two cultivars
‘Longyan’ and ‘ Daqgiandi’ of P. mume at different stages was observed by paraffin method. The
development state of flower organ, percentage of flower bud, longitudinal and horizontal diameters of
flower bud at different stages, and contents of soluble sugar, soluble protein and starch in flower bud of
two cultivars were determined and analyzed. The results show that imperfect flower rate of cultivar
‘Longyan’ 1is significantly lower than that of cultivar ‘ Daqiandi’ at pistil differentiation, late
differentiation and full flowering stages, in which, that of cultivar ‘ Longyan’ is only 5.0% while that of
cultivar ‘ Dagiandi’ is up to 76.3% at full flowering stage. The pistil differentiation process of cultivar
‘ Longyan’ goes through four stages including pre-differentiation, early differentiation, differentiation and
late differentiation stages, and finally, 95. 0% flower buds can smoothly form perfect flower at late
differentiation stage. That of cultivar ‘ Daqiandi’ goes through six stages including pre-differentiation,
early differentiation, differentiation, disintegration, repair after disintegration and late differentiation
stages, and only 23.7% flower buds can form perfect flower. At different stages of pistil differentiation,
the change of longitudinal and horizontal diameters of flower buds of two cultivars is basically consistent
with pistil differentiation process. Contents of soluble sugar and soluble protein in perfect flower of
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BEEWAB: ERLAHA T %5 (201003058 )

EER: 5 E(1986—) , % VLIRZRIG A, W50 A  BFSE 7 1) S S A B 43 T A 02
J)lﬁ{ﬁﬁ:% E-mail; gaozhihong@ njau. edu. cn
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cultivar ‘Longyan’ are higher than those in perfect and imperfect flowers of cultivar ‘ Daqiandi’ , and its
starch content is lower than that of the latter two flowers. While contents of soluble sugar and soluble
protein in imperfect flowers of cultivar ‘ Dagiandi’ all are the lowest and its starch content is the highest

with significant difference to those in perfect flower of two cultivars. Comprehensive analysis results
indicate that during the first and second ten days of December, flower bud of cultivar ‘ Dagiandi’ does
not continue to elongate, its pistil differentiation stagnates until gradual disintegration, which is the key
stage of pistil abortion of cultivar ‘ Dagiandi’. The factors leading to selective abortion of P. mume pistil
may relate to catabolism of macromolecule nutrients in flower bud.

Key words: Prunus mume Sieb. et Zucc.; pistil; differentiation process; abortion; biochemical index
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Table 1 Comparison of imperfect flower rate between two cultivars
of Prunus mume Sieb. et Zucc. at different stages of pistil develop-
ment")

ARG BEHIASTE AL HA/ %

Imperfect flower rate at different stages

=)
hi - -
Cultivar WS B MRS BRI AL
Pistil differen-  Late stage of ~ Full flowering
tiation stage pistil differentiation stage
JEHR Longyan 3.2a 4.7b 5.0¢
K#x# Daqgiandi 56.0a 67.9b 76.3c

DEFT AR R /NS PR R R 2 LSD KB 22 5 W3 (P=0.05)
Different small letters in the same row indicate the significant

difference by LSD test (P=0.05).
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KMACT L B 255 R 56 3% eSS AL T oAb 72 vp (&
1-1) s MESS LTI 2078 10 A R A), e 3] e 55
JEETT R M S (B 1-2) ;11 A FAIE 12 A Ea A

ERS LI (B 1-3 ), W88 I Ik 200 it oy 4 % [ e

A ARAE AT 3k ; JeJm 7 M 88 /b R BT (B 12 A
R DUR) TR IRERI Ak (T8 1-4) 2, df < T
AR 1 B8 o A B A T2 B, T G EL AT e 25 R e 8 110 5
S, FEAR  Rima MESS b A rh iy P S
A TR S A A IR AR AR — 5, B T MR
KA AR (B 1-5 ~7) s HEA S
RIS 65% WIAEZE (R 2) e LSR8 T3 3 4>
A (11 AZEBAE 1 A HA AT AR A K
MR BRI E B RO /M2 T 2 AllE, B
2ok A e 2 R AR AR R 3 A Ao A B (R
1-8) , 4 A BRIF AR AR A5 AN B ., b el o 388 mT e & 2
THEPEEME IS, A RIS BRI (B 1-9),
UL BARESE IE 5 R E , e A AR AE R b (1 1 -
10),

2 A UL, 10 A i A, s e 5 T 46 43
b, s AR 5 K a5 71.6% F 68. 6%
MIAEZFIE A T ESE Sk p1 i 10 A R A LU 2 4
s A 28 i 2 2 A A3 AR 0T R B SRR R
IR R 2. 3% W46 25 k245 B8 A e 85 R oAk, i
AR AR A 20. 0% BIAEZE A IR AMERS 201k
W TR, 2 AN S RIAE ZE M AR FIBR AR 7E 10 H 3
IR ) I INERTY N & N OE CEr I Y as o N
an A JRHR (€ 3) . FERAE Y 4 R E L SRR
IR 47 90.9% 19 16 2F i A T M & 2 1k 9, RIS
2.0% WAEZFHEN T MESS Zr b AR, Zr Al i R e R 4
355 WA SR K HA 59. 4% MAEZFHEA T



38 W) BT IR S O BT o

5520 %

MESE AL, e e R A4, B 2 AN R AE 2R
BEAR R S 2 (E i b < R AE 2R AR RS A2
BN TR IR o 12 A, SRR e IR e
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W ZBAE R AL T MRS AT, JF H 12 A 10 H
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H0.40F10.28 em, HEEAN12 A 4y 16 28 8 1275 AL &

—4. FhAh JEHR A6 ZE A RS 71k B2 Pistil differentiation process in flower bud of cultivar ¢ Longyan’

. 1. KA Pre-differentiation stage; 2. ik

WJ%H Early differentiation stage; 3. 4346 Differentiation stage; 4. AR Late differentiation stage. 5-10. SRR KR AL RMESE 01k id AR Pistil

differentiation process in flower bud of cultivar ‘ Daqiandi’

. 5. Kb Pre-differentiation stage; 6. 4L ¥ Early differentiation stage; 7. 431k

Differentiation stage; 8. fft{AH] Disintegration stage; 9. f#IA)5 165 W] Repair stage after disintegration; 10. Z3bA ] Late differentiation stage.

B 1 MSSEE2 MRERMIEFHIERTEN
Fig. 1 Anatomical structure of longitudinal section of flower bud of two cultivars of
Prunus mume Sieb. et Zucc. during pistil differentiation peroid
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Table 2
determination dates'

Percentage of flower bud at different stages of pistil differentiation of two cultivars of Prunus mume Sieb. et Zucc. at different

Ak T HERS S AL AR B BRI AL ZE 1T 4%/ %

EEH SR Percentage of flower bud at different stages of pistil differentiation
(Mpp)  Cultivar A L L LA
Pre-differentiation stage  Early differentiation stage Differentiation stage Late differentiation stage
09-30 JEHR Longyan 100. 0b 0.0a 0.0a 0.0a
Kitk# Daqiandi 100. 0b 0.0a 0.0a 0.0a
10-15 yA! Longyan 28.4b 71.6¢ 0.0a 0.0a
Kiti# Daqgiandi 31.4b 68. 6¢ 0.0a 0.0a
10-29 JEAR Longyan 2.3b 59.7d 38.0c¢ 0.0a
KH#x# Daqgiandi 20.0b 58.5¢ 21.5b 0.0a
11-26 Al Longyan 2. 1a 5.0a 90.9b 2.0a
Kitk# Dagiandi 8.6b 32.0c¢ 59.4d 0.0a
12-03 JEHR Longyan 1.9b 0.0a 33.7¢ 64.4d
Kitr Daqiandi 5.4a 3.5a 87.1b 4.0a
12-10 JEHR Longyan 1.9b 0.0a 12.6¢ 85.5d
Kitk# Daqgiandi 5.0a 2.7a 69. 1c 23.2b
12-17 TR Longyan 1.5b 0.0a 3.3¢ 95.2d
Kt Daqiandi 5.2a 2.9a 67.0c 24.9b
12-24 JEHR Longyan 1.5b 0.0a 2.9¢ 95.6d
Kitk# Daqiandi 5.9a 3.0a 65.5¢ 25.6b
12-31 Al Longyan 1.4b 0.3a 0.5a 97. 8¢
Kiti# Daqiandi 5.5b 1.7a 67.0d 25. 8¢
01-14 JEHR Longyan 1.7b 0.0a 0.0a 98.3¢
Kitk# Daqiandi 5.0b 1.6a 67.9d 25.5¢
01-28 yA ! Longyan 1.3b 0.0a 0.0a 98.7¢
Kit# Daqiandi 5.6b 1.9a 66.0d 26.5¢
02-11 JEHR Longyan 2.5¢ 0.0a 1.2b 96.3d
Kix# Daqgiandi 66.0d 1.2a 7.8b 25.0c
02-25 yA! Longyan 2.4b 0.0a 0.0a 97.6¢
Kit# Daqgiandi 70.5d 0.0a 3.1b 26.4c
03-04 JEHR Longyan 3.4b 0.0a 0.0a 96. 6¢
Kitk# Daqiandi 71.9d 0.0a 2.0b 26. 1c
03-11 TR Longyan 5.0b 0.0a 0.0a 95.0c¢
Kitk# Daqiandi 72.5d 0.0a 3.8b 23.7¢

D E TR E R /NG PR R LSD K 72573 8.3 (P=0.05) Different small letters in the same row indicate the significant difference by LSD test

(P=0.05).

FERE /N, M 88 R B SR A5 U E e SR A T A D
2554 0.03 ~0.05 cm, HINAIA 25% BIAEZEIEA T M
AT A I R 57 e S At . 721 T = 3
A Oy 0AEI, SRR < JRHR 548 K 2 BUE 2R TR 52 B
FES LI B2 A 1. 3% BYAE 2RISR AT HEA T 36
I3l Rl KA A A 66% DL LK 2F 45 B AE HE R
oA, B 2 A G , JRAS 15 B8 78 5310 11 i) fl 3
JLF 2R BE 1 HIRE2 A BAaE, e K
W EZEHPRIEIN B & (£ 3)
2.3 EREMLISIROHT
TSR A Rl < IR AR 58 4 48 1 FL BT RAIG (5%

L), b A ik A58 248 il s (56% ~
76% ) I,y EBCRMEAN 58 42 A6 5 58 e AE i A= AL 4
(S-S PO NE i A N P NS YL N &
RAEFIANGE AL R AT | AT 7P 2 1 B S e
TR T AR AR 4,

He 4 I OL . b < TR 58 e v By n] VP pE
e, N 3.70 mmol - L7 fiFh ¢ Kt A2 Ab
H R AT RS O i K, 4 3,02 mmol - L7, 2 N
T 5 A AR W AT I A o BRI, 2R W 2 A
A A58 AL R LA PERE B S AR R AN A
A8 Z A 35 22 53 b i < JE R S8 4 4B b T 1
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#3 FAENEBH2 MREDMEFHEMEZELILE (X£SD)
Table 3  Comparison of longitudinal and horizontal diameters of
flower bud of two cultivars of Prunus mume Sieb. et Zucc. at different
determination dates( X+SD)

YA/ em A2/ em
E/ﬁﬁ Longitudinal diameter Horizontal diameter

oDy N T it
Longyan Dagiandi Longyan Dagiandi
09-30 0.12+0.01  0.16+0.01 0.07+0.00 0.09+0.02
10-15 0.15+0.01  0.18+0.00 0.10+0.02  0.12+0.01
10-29 0.16+0.02  0.20+0.02 0.12+0.01  0.15+0.01
11-26 0.32+0.02 0.36+0.03 0.24+0.03  0.24+0.03
12-03 0.40+0.01  0.36+0.09 0.28+0.06 0.24+0.02
12-10 0.48+0.02 0.40+0.02 0.36+0.02  0.28+0.07
12-17 0.60+0.03  0.44+0.01 0.40+0.01  0.28+0.02
12-24 0.60+0.12  0.48+0.02 0.44+0.02 0.28+0.04
12-31 0.60+0.08 0.52x0.00 0.52+0.11  0.30+0.02
01-14 0.63+£0.03  0.56+0.01 0.52+0.03  0.34+0.08
01-28 0.68+0.11  0.60+0.03 0.55+0.02  0.36+0.01
02-11 0.75+£0.06 0.69x0.07 0.57+0.10  0.36=+0.15
02-25 0.80+0.15 0.78+0.02 0.62+0.02 0.44+0.02

B AR, N 2,12 mg - g5 fFh  Ri A
SELAE AT MR A A R, 1,31 mg - g
Rl KA SE R AT IR PR R S T HOR
SEAAE (EAR TS Al TR iR 5E e tE, =& RfEAE
T2 A IR S AR MTE R S AR, R
8.87% , 5 Fl« K& LM EM T =
(9.23% ) LW E 225 M AP < Kik# Aeeen
TR SRR, 15 9.71% , 5 2 A s sE a6 T K
TRAREER,

ZEA AT L SRR TR S AR B T R
AR A RSB S T KR M 2 MAE
SR8 TVER B i KT Kk 18 SRR 58 4
65 TAE 3 AMIERRE v, K RS2 @461 n] i
P AT I B S R AR 2 A R R o8 2 HE
FER T T 2 AN A s e

R4 2 RESMETEANAT2 LR REE TRAEEARMENSEHLE"Y

Table 4 Comparison of contents of soluble sugar, soluble protein and starch in perfect and imperfect flowers of two cultivars of Prunus mume

Sieb. et Zucc. !

mn A il AT S L /mmol - L' AVEMEE AR R /mg - ¢! TEM R/ %
Cultivar Flower type Soluble sugar content Soluble protein content Starch content
JEHR Longyan SE4AE Perfect flower 3.70b 2.12¢ 8.87a
Kitk# Daqiandi SE4AE Perfect flower 3.68b 1.80b 9.23a
Kitk 7 Daqiandi R5E4AE Imperfect flower 3.02a 1.31a 9.71b

DRGSR/ NG PR RN ZS LSD #8695 5 .2 (P =0.05) Different small letters in the same column indicate the significant difference by LSD

test (P=0.05).
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