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Abstract: [Objective] To clarify the physiological regulation mechanism of fruit drop and germplasm

genetic characteristics of Xanthoceras sorbifolium, this study explored the correlation between fruit drop rate
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and nutrients as well as endogenous hormones, screened excellent clones with low fruit drop rate, and
analyzed germplasm genetic diversity, so as to provide a basis for germplasm innovation and high-yield
breeding of X. sorbifolium. [Method] A total of 22 X sorbifolium clones were used as experimental
materials. Observations on fruit drop rate and new shoot growth, and determinations of carbohydrate and
endogenous hormone contents in leaves and fruits were conducted during the first fruit drop peak. The
correlation and accumulation patterns between each index and fruit drop rate were analyzed. To resolve the
intrinsic genetic basis of phenotypic differences among the 22 clones, 20 pairs of SSR primers were adopted
to analyze the genetic diversity of tested germplasms. [Result] (1) The fruit drop rate of the 22 clones
ranged from 39.54% to 81.02%, which could be classified into three groups: low, moderate and high fruit
drop rate. Clones 121, 171 and 102 with low fruit drop rate were screened out. The fruit drop rate was
extremely significantly positively correlated with new shoot growth, revealing that nutrient competition
between shoots and fruits is an important cause of young fruit abscission. (2) For carbohydrates, soluble
sugar content followed the order of normal fruit > leaf > abscised fruit, and starch content followed leaf >
normal fruit > abscised fruit. The contents of soluble sugar and starch in fruits of low fruit-drop clones were
significantly higher than those of high fruit-drop clones, demonstrating higher translocation efficiency of
photosynthates to fruits. (3) The contents of [AA, GA; and ZT in normal and abscised fruits of low fruit-
drop clones were significantly higher than those of high fruit-drop clones, while ABA and JA contents were
significantly lower. This indicates that differences in hormone balance among clones constitute an important
intrinsic physiological basis for fruit drop differentiation. (4) The average PIC value of the 20 pairs of SSR
primers was 0.60, and the tested germplasms possessed abundant genetic diversity, which provides a
favorable genetic foundation for screening low fruit-drop elite clones. Nevertheless, the matching degree
between fruit drop phenotypic clustering and SSR molecular clustering was low, because fruit drop is a
quantitative trait susceptible to environmental regulation. [Conclusion] Clones 121, 171 and 102 with low
fruit drop rate were identified in this study. Nutrient allocation and endogenous hormone balance act as the
key physiological basis regulating the fruit drop level of X. sorbifolium clones. The 22 tested germplasms
have rich genetic diversity and excellent breeding potential. This study preliminarily elucidated the
regulatory mechanisms underlying differences in fruit drop from the two dimensions of physiological traits
and genetic background, providing theoretical support for the selection of superior varieties and cultivation
management of X. sorbifolium.

Key words: Xanthoceras sorbifolium; fruit drop; SSR markers; carbohydrates; hormones; genetic diversity;
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DataFormater 3 {4 %} 245 1347 # #, F ] Popgen32
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Shannon’s i 1% {5 2 8 £0 (1; A Powermaker V3.25
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Tab. 1 Information about 20 pairs of SSR primers

Fr5 ElEZEZL S 5" bR
1 QXH002 S'FAM
2 QBLB51 S'HEX
3 QBRS192 S'TAMRA
4 QXH323 5'ROX
5 QXH049 5S'FAM
6 QXHS371 S'HEX
7 QXR343 S'TAMRA
8 QBRB203 5'ROX
9 QXH177 5S'FAM
10 QXH262 S'HEX
11 QXHO083 S'TAMRA
12 QBLB62 5S'ROX
13 QXH197 S'FAM
14 QBLB58 S'HEX
15 QXH643 S'TAMRA
16 QXR634 5S'ROX
17 QXH365 5S'FAM
18 QXH282 S'HEX
19 QXHI120 S'TAMRA
20 QBLB65 S'ROX

PRSI AR AL R B, SehlE L ML REGA KL, HEIT
JRRI oM, il K
1.3 it

¥ F Microsoft Excel 58 B4 5 4 FRAE AR EL it
Hn B2y, B SPSS 27 JF J& 5. K 3 75 % 43 #t Cone-
way ANOVA) 5 Duncan % 5 L #¢, FH] Origin 2022
HEAT B ) S5 A0 2

2 HERE

21 ARAEHREREZMFHEKEESR

2R TLEERE | RERmGE R
(K 2DFRW, & FEABAE 39.54% ~ 81.02%, H
TPER 119, 10, 8. IS5 MER X EZE®m T LMER
1214 1715 102, R0 (B D EIR: MR SN
41, ALK A TR 22 AN RS NK. . mTE R E
3K, MERFLMERA 3ANCEMER 121, 171,
102), &R REH 1240, @MERFEHA T4

22 NSO R TCPE RIESE 1 KTE R mni Ry A
KRN ERHE, AKEBHIERIA 1.97 ~ 12.63 cm,
AR A FE R, o 100 119, 8 SHIHTR A&
BREKT 121, 171,102 5 (R 3). Hms A KuE g%
(R TC 1t 2R 22 RN = v SRR AIE, S A S8 TR e 4
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F2 AELHERE | XERSENERE
Tab. 2  Fruit drop rate of different clones at the first fruit

x3 AELERE | KERBENTHEKS
Tab.3 Shoot growth of different clones at the first fruit

drop peak drop peak

pREE Y A T IRA % MRS Pl A K /em
121 39.54 +10.24d 121 1.97 £0.95d
171 39.88 + 12.08d 171 3.67 £2.03cd
102 44.99 +2.96¢d 102 420+ 1.22cd
192 55.97 £ 16.75bed 183 4.67 £ 1.72cd
14 59.80 £ 14.03abcd 20 5.03 £ 0.65¢cd
16 61.07 £ 21.63abcd 14 5.50 +3.67cd
15 61.54 £ 15.98abcd 16 5.50 £2.05cd
11 61.81 £ 7.71abed 58 5.77 + 3.14bcd
58 64.37 £ 28.62abc 28 6.47 +2.07bcd
32 65.65 + 7.48abc 32 6.50 + 1.82bcd
28 66.53 £ 14.48abc 15B 6.53 +3.32bcd
20 68.47 + 3.05ab 14B 7.40 +3.97bc
66 69.32 £ 3.71ab 163 7.43 £ 1.12bc
15B 69.79 + 4.13ab 192 7.47 +0.38bc
183 71.30 + 3.16ab 11 7.63 + 3.48bc
163 72.68 £ 11.15ab 15 7.67 £ 1.54bc
119 73.89 £ 10.18ab 155 7.77 £ 2.39bc
13 74.08 + 4.86ab 13 8.23 £2.57bc
10 76.50 + 5.97ab 66 8.33 £2.37bc
14B 76.64 + 8.82ab 8 10.23 + 3.20ab
8 78.33 +£2.21ab 10 12.60 + 0.61a
155 81.02 +3.04a 119 12.63 +2.65a

T AR/ NG FRERORZE R B (p <0.05). T,

5 10 15 20 25

I

[

=

223
O] 17 LI I IT LI I0°
=

Bl ARTCHERvERERES T
Fig. 1 Cluster analysis of fruit drop rate among different clones
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22 AN R ToME R A s 1B SR AN T SR
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RETMHRE 3A) . IEFH R, Bk Rk & 220
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HAE 1020 1215 171 S R IEE R B R
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Fig. 6 ZT content in normal fruits and abscised fruits of different clones at the first fruit drop peak

VEM R UM G, SO B KA A Y LE TR 2
a(ﬂJr}#)LﬁFE%%E<%¥>zlﬂﬁﬁ§z\@6£#5%%%‘
PIAH G WIRBE Z 10, % R 5 15 S v R
1) ZT. GAy TAA F & 2B FUMHIE, 5W R

17 ABA. JA S EEEFIEHIC, KL T AEMERZ
[ )1 2 200 2 SOE RV SR A BRI . 224G
FA SRR SR, HENI TR 73 73 Bl 55 P JEERR B il Ok Al

Sk 22 Mk RVERZE R AR R



#5104 R 5 48 St R R ZE S O TR R L) 5 SSR 8% 4 131
10001 1400
a
a a 1200
- 800 | abc abc<]> ab - b
()
" bod [ bede ]Lbcd 50 1000 - i
= cdef B} deCf dcﬂ;} <]> + ) be bef| be +
= T8 | efgl : = ed cdecd,
i _ i ehi '“JffghiJ[ J[C ' 0 defeete  codef cdcf]L‘dL%dcﬂL ¢ CJ[ ]L
&z 600 fhi o i gt r ofe ofe 12 {dcfg]L J[ 1L
é i é ¢
< < e ¥
w g 600
£ 400 i
400
200 Ll Ll LB 1T L L L L L L B 2 ;"7"7'"';;')"'ﬁ'z'z'(""'i
121171102192 14 16 15 11 58 32 28 20 66 15B183 163119 13 10 14B 8 155 121171102192 14 16 15 11 58 32 28 20 66 15B183163119 13 10 14B 8 155
K7 AR RS 1 IRTE RS IEIET RABE RN ABA 5 &
Fig. 7 ABA content in normal fruits and abscised fruits of different clones at the first fruit drop peak
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Fig. 8 JA content in normal fruits and abscised fruits of different clones at the first fruit drop peak
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Fig. 9 Correlation analysis of different physiological indicators
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Tab. 4 Genetic diversity information of 22 X. sorbifolium clones based on 20 pairs of SSR primers

A7 R S EE R H(Na) BRI R F(Ne) Shannon’sfg 235D WAL 2 R TR (NeD ZA5MEE S =PIC)
QXH002 3 2.85 1.07 0.65 0.57
QBLB5I1 5 3.15 127 0.69 0.62
QBRS192 3 1.51 0.62 0.34 0.30
QXH323 9 5.20 0.93 0.81 0.79
QXHO049 5 4.10 0.49 0.76 0.72
QXHS371 4 2.30 1.02 0.57 0.51
QXR343 4 2.80 1.19 0.67 0.63
QBRB203 4 2.98 1.24 0.67 0.62
QXH177 6 2.17 1.17 0.54 0.52
QXH262 4 3.41 1.29 0.73 0.68
QXHO083 7 477 1.72 0.79 0.76
QBLB62 2 1.98 0.69 0.50 0.37
QXH197 3 2.11 0.88 0.57 0.51
QBLB58 6 2.01 1.03 0.51 0.48
QXH643 5 3.05 1.31 0.67 0.63
QXR634 5 4.4 1.53 0.77 0.73
QXH365 5 3.03 1.31 0.67 0.63
QXH282 5 4.02 1.49 0.75 0.71
QXHI120 5 2.73 1.23 0.63 0.59
QBLB65 6 4.12 1.56 0.76 0.72
¥ia 4.80 3.14 1.15 0.65 0.60
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