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Analysis on Physiological and Biochemical Characteristics of
Abortion of Gardenia jasminoides Ellis var. grandiflora Nakai
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Abstract: [ Objective] In order to clarify the abortion phenomenon of Gardenia jasminoides Ellis var.
grandiflora Nakai, the physiological and biochemical characteristics of male and female organs of Gardenia
Jjasminoides Ellis var. grandiflora Nakai were studied, and the physiological causes of abortion were revealed, so
as to provide scientific basis and technical support for cultivating new varieties of Gardenia jasminoides Ellis var.
grandiflora Nakai. [Method] Taking Gardenia jasminoides Ellis and Gardenia jasminoides Ellis var. grandiflora
Nakai as research objects, fresh Gardenia jasminoides Ellis flower buds and Gardenia jasminoides Ellis var.
grandiflora Nakai flower buds in different periods were collected, and their pollen was taken for pollination.
Conventional pollination methods are self-pollination and cross-pollination of Gardenia jasminoides Ellis and
Gardenia jasminoides Ellis var. grandiflora Nakai. Each combination pollinates 50 flowers, which is repeated for
3 times, and the fruit setting rate is counted after pollination for 15 days and 1 month respectively. Based on the
self-pollination and cross-fertilization of Gardenia jasminoides Ellis and Gardenia jasminoides Ellis var.
grandiflora Nakai, the contents of soluble sugar and protein, stigma receptivity and pollen viability in different
developmental stages were studied by anthrone-sulfuric acid method, Bradford method (Coomassie brilliant blue
method), MTT staining method and in vitro culture method (0.8% agar +30mg/L sucrose +15mg/L boric acid).

[ Result IThe fruit setting rate was 0% after 30 days of pollination when Gardenia jasminoides Ellis var. grandiflora
Nakai was used as female parent, and it was over 50% after 30 days of pollination when Gardenia jasminoides Ellis
var. grandiflora Nakai was used as female parent. After pollination for about 15 days, 26% of the fruits were swollen.
By fitting the standard curve, the average soluble sugar content in the stigma of Gardenia jasminoides Ellis var.
grandiflora Nakai in different periods was 471.6 ug/mL, 489.8 ug/mL, 643.4 ug/mL and 829.2 ug/mL, respectively,
and the average soluble sugar content in the stigma of Gardenia jasminoides Ellis in different periods was 463.3
ug/mL, 616.8 ug/mL, 834.4 ug/mL, respectively. By fitting the standard curve, the average content of soluble protein
in the stigma of Gardenia jasminoides Ellis var. grandiflora Nakai in different periods is 0.18 ug/mL, 0.30 ug/mL,
0.42 ug/mL and 0.35 ug/mL, and that of Gardenia jasminoides Ellis in different periods is 0.45 ug/mL, 0.41 ug/mL,
0.51 ug/mL and 1.05 ug, respectively. The stigma stained by MTT was observed by stereomicroscope. The results
showed that there was no significant difference in stigma enlargement and stigma receptivity between Gardenia
Jjasminoides Ellis and Gardenia jasminoides Ellis var. grandiflora Nakai in different periods. The microscopic
observation of pollen viability showed that the pollen germination rate showed an upward trend with the change of
flower development cycle. The pollen germination rate of Gardenia jasminoides Ellis var. grandiflora Nakai with
greenish-yellow corolla was significantly higher than that of Gardenia jasminoides Ellis in the same period, but the
pollen quantity of Gardenia jasminoides Ellis var. grandiflora Nakai was significantly lower than that of Gardenia
Jjasminoides Ellis. [Conclusion] The soluble sugar and soluble protein in the stigma of Gardenia jasminoides Ellis
var. grandiflora Nakai are significantly lower than those of Gardenia jasminoides Ellis, which leads to the lack of
nutrients in the stigma of Gardenia jasminoides Ellis var. grandiflora Nakai, affects the germination of pollen tubes,
and further inhibits fertilization. At the same time, it is preliminarily concluded that the low pollen activity is not
the main cause of abortion of Gardenia jasminoides Ellis var. grandiflora Nakai, but the lack of stigma nutrients
and very little pollen may be one of the reasons for the low seed setting rate of Gardenia jasminoides Ellis var.
grandiflora Nakai under natural conditions.

Keywords: Gardenia jasminoides; abortion; stigma nutrients; stigma receptivity; pollen vigor
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BT ASFR B ST e 2

Fig. 1 Gardenia jasminoides at different developmental stages

a: SR AHAE; b AEVSMK, EER6; o "EES DMK, EERERESEG; d HERHEG,
a: sepals wrap flower buds; b: the crown tube is initially elongated and the corolla is green; c: the crown tube is further elongated and the c
orolla is yellowish green; d: the corolla is yellow.
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1.2 REHZE

1.2.1  E#ARM A LI LA B F 5

F 5 it B ARG AE RS T AN R e L MR TR S, B M ez S5k, e 8 TARRE
H T 25 COB IR IR ST 12 /N, PRI 2 2RI, P BEIICEIE R IFE T 4 CUKFEIR AT

PR AL FEACTE AL RIAT R, Bk Al 75 R L TP ok 25 R BANE AL ) A0S . (B0
P NI ES I BE R D B 0Ky, TR R B SS, AR S AR A Sk b, DART DA B 4
B SEOT N . NS K E L, R4 EDERT EhvE, il bid 5 i Thrid, SKE
B LG 252 K B AR A R AR b — A 2 G . A (R D #3208 50 25, EE 3R, 50l T
M 15 KA A H G R 2,

*x1 BXMRRAES
Tab.l Self- and cross-pollination combinations

HERS BEHEE/ <3
Combination n Pollination combination
umber
B> Bk LLIE
1 one Gardenia jasminoides Ellis x Gardenia jasminoides Ellis
B EIRKIE
2 two Gardenia jasminoides Ellis x Gardenia jasminoides Ellis var.
grandiflora Nakai
EiRK i< ERKE
3 three Gardenia jasminoides Ellis var. grandiflora Nakai x Gardenia
jasminoides Ellis var. grandiflora Nakai
) &l )
4 four Gardenia jasminoides Ellis var. grandiflora Nakai x Gardenia

jasminoides Ellis

122 ARK T M4E 244N

HUbRAERE VA O AR RE R 0-500 pg/mL FRFUHHEE A R EERIER . KA OGRS THE 625 nm K
T nlIE OD A, ZhilbrEfi . RIS 7E 110°CHAEHE 15 min, SRJ5IHE 70°CREA . ¥+
Ja BIRE S BERE, FREL 50 mg FEALEIN 10 mL ZIFE B0 N, I 4 mL 80%iFikE, BT 80°C/KIA A K
i FE 40 min, 20 5 min (4000 rpm), YA EIER, HAREM 2 mL80%PIAS H B I2 I 2 Ik, &I LG
7 E3EWH N 10 mg iR, 80°CHifh 30 min, EAZE 10 mL, 95 BUERINE .

W R RE PR 1 mL, AN 5 mL BEEAANES, WKHE 10 min, BUHAHE, fF 625 nm &b
I OD f. MARHERIZE EASBIEEBUR R &8 (BREEFE, 2024).

123 AHRTHEMHEZEASENT

HU BSA ARt EE AR HMREKL 0-300 pg/mL 2R 5B FEIAN [RIVR BE VA, X 13 3RS0, 14 Hid
5N 0-12, FESAIMA 100 uL AR EER) BSA ArdEdE 0, &E 2N 1 mLBradford 27
WORS), ZIR 25-30°C/ Y 10min J5, LA O SE A EXIE, R0 6T IS 1) AS9S H, RJE 4
P 2% .

B 0.5g FHEHE 74 Sk AEHF I 78 20 BE RS IO\ B0 R, N 2 mL 0.02M FREERZE i, =i FrE
20-30min, FF 8000 r/min &5-0» 15min, Y& FEWRENA/KBE®EE.
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W EY A SR (I HEEGR 100uL, SO ImLBradford #7718 IREA), =i 25-30°C/& % 10min 5, E4>
FEEETE EIRE T AS9S H, MAniEhiZk B REREGH P EA S E (M, 2016),

1.2.4  AE KT 4 M AN

0.5 ¢ MTT T 10 mL 5% RERA R P E 2O, e il T 2%+, 10 min J5
aiK e dvr e, B MENEE, BERERARREL TR (M2, 2022).

1.2.5  fehr s R Fm e

FER I 30 e Ik B R R IR CRI RGBS IR0 FAR 775 (0.8%35l5+30mg/L FEHE+15
mg/L W) MBI £ (AR, 2012), fREritsE s, HBEHBUDEIEN, R BEMIEnY
SIMAE RS IR 3L b, FRIE IR A R AE I 1], 78 25°CIRIRIE FRA I 3% 6 /NN, 72 A N RS (1
0X 10D MEAEK Y RAENL (FRIFZ5, 201D, EREFRIEFE AN EME THEIR I K2, BO-FER]
NZEE TR B AR W R

12.6 #AFESHT

SKH Excel 2007 FA0Hm g7 A FIEAEIE]: SRV GraphPad Pism9.5 BEAT 22 7 W& 1 70 Hr o

2 HRH50H

21 EFKEAERLERRZERERL

HI3% 2 FIRN A KA/ N BEARY, 28 30 RIGARIREN 0%, ZHHiLbElE N EEARm, #2830 X
JRAHARFAE 50% A Lo @ BIRIIAE X & EIMKIBAERA 15 RALH 26% KR RKIR, W ZRmA

HRIARFERLKER, HRMEREZHMN FERENIINE -
F*2 EKEFBERLERSZERER
Tab. 2 Self- and cross-pollination results of Gardenia jasminoides Ellis var. grandiflora Nakai and Gardenia jas
minoides Ellis

BMAR/2x3 Ry B 15 RIEEREY HRE R 30 RIZEREY BEREK
Pollination comb ™ i /% ™ 1%
ination Pollinati Fruit number after 1 Fruit s Fruit number after 3 Fruit s
on number 5 days of pollination etting rate 0 days of pollination etting rate
Bl B 50 36 72% 30 60%
B LR~ EIWIKAR 50 33 66% 25 50%
ERKIE<EIRKIE 50 0 0% 0 0%
EffKieEiRLE 50 13 26% 0 0%
22 AEKAIAMERE S

ARE R 2R S ﬁ@@%ﬁﬁkﬁﬁKIEIBﬂ‘ﬁﬁﬁ%ﬂ%’@*ﬁ“ﬁﬂ?wﬁ%%% 471.6 ug/mL. 489.8 u
g/mL. 643.4 ug/mL. 829.2 ug/mL, HIFILHEAS [FISHIH: L AT A vERE & 2 3548 463.3 ug/mL. 616.8 u
g/mL. 834.4 ug/mL. 1177.2 ug/mL, &R B/REIEARNEAE LTI 8 B R T I ILAE (p<0.05) (B
1 A). JEIEARAERIZ RIS, 19 BN E IR [F AL VA 1 8 8 & P HME 409018 0.18 ug/mL. 0.30
ug/mL. 0.42 ug/mL. 0.35 ug/mL, S ILAGAS RIS BAAE SK T 1% A & & FME 7008 0.45 ug/mL. 0
41 ug/mL. 0.51 ug/mL. 1.05 ug/mL, %53 E/REPKNEAE LA EE A& EREZE T BELHE (p<o.

01 (E1 B).
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Fig. 1 A Content of soluble sugar in stigma
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Fig. 1 B Content of soluble protein in stigma
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Fig. 2 Staining of stigma

staining of Gardenia Jasminoides Ellis var. grandiflora Nakai in a-d period
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Fig. 3 pollen vitality of flower buds at different stages
A-D ZoR BIFILAE a-d INPIRITER BT R 28 E-F FRoRE KA a-d I RIPER ik
A-D indicate the pollen germination rate of Gardenia Jasminoides Ellis in a-d period; E-F indicate the pollen germination rate of Gardenia Ja

sminoides Ellis var. grandiflora Nakai in a-d period

3 e HvTie

ek At Sk e 2 AT A I R e BRIEHEAE, 2023), AIVETE SR AR RS RE R 12 i 1
P OGRAE SRR A B £ By, B R A AR A (RO 3458, 2022). 16T I I
FE DI BRIBCIRI B, A Sk AT 52 4k PR 5 5 08 JRE SR AL BAT B LM CRRIRATSE, 2023) JE0YE J1 bk
ST PE IR S SR KA R A OG, A AR R BB T (HERADREE, 2019). AWFTTA
SRR A RARW], SR LR BEA, B A PR R AR IIAE 50% A E, HE KB/ N BEAR, BARK
FIERIRELAEAE R B 0 26% A REERBI, (ERBAERETN 0%, LdPIDHERT, X—45R/0]
REAE B B & RESK TR S R B PR R 22 S5 IR R B B o R Tt — D U4 RG], BB e
KA, B LAEER R 2 TS, AT S ARk B A R BRI R 100%,  H 5T
WEAETE A — BUR E KGR B K R W REIAF] 100%, X5 ERAZFMHFLRIFA - (ERZSE, 201
7), HEULAT LTS HEW R G TR F IF A BRI A (1 3 25, (H SR KAE ek Al T REZ B 2R
FRAE T ERKAE S AR R 2 —
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HESAREVONTER KA R ARG WP, Xt SR AR B L5, 5 1) 24 J9 SR ) B B A 3R
(Silvia 5§, 2019). WFFEABUE S AT R 22 AP SR R R, B R R SRR TR AEB 2 St Sk ]
BRI TR CURRAEE, 2021), A2 Bk 1Akt BIR al 2 PR A Sk B4 RESE idsns, KA R
o L MTT Geth gt KNG 5 S LA Sk AT PR AT R DN A B, P 32 By s A Skl 5242
HIEWR 25, SISk Al Sk th A 2 R S kAT B AR R DS o BRAESK AT LAAE, AR Sk il it
RIHORAERE AR S th A AT BARIPE A o P VERE - (I BERE R AL i, I A AR R A 2R
A CGRIRGHESE, 2023), fEMYISZREERET, AONAERE B AR BLREIR, RIS, TEMREMAEAE K L7 Z9ekh
B B SRR A AR IR A LA, Sk 7306 R A I B T RAR T 7K 7 e AR SR 4R 5 35 BT A WK B K
111 L HA A R AR 2 S A Sk AR 5 B AT KR AOMERE IR A AR, R A BB BRI
5 T 1% TS (HEMSE, 2018) AHFFUL KRR, B HEAE Sk vl P TERERT I B 1 i 28 KT
MeLlbE, AU ECE KA SR E TR ISk, AR (T A, 3 B A2 RS

ZiEprd, BRI T BRI E RO, AN ER E I AR Rl A A R
B SR ERE BURAERE ST RIBT T, $E7n T ERERKHEIC A BB A o JE SR 7 AT DLEE D RSB TR
BB AR TR LR, Jfif ok B A1 IC AE,  Bh 2% 28 B RIS BB R s R R S AR

& £ X M
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