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Analysis of Endogenous Hormones and Metabolomics in Ziziphus jujuba

‘Linze’ Root of Different Ages

CHEN Bin, ZHAN Yufang*, LI Jing, TIAN Xiaoping, QIAN Wanjian, LI Weihan

(Zhangye Academy of Forestry Sciences, Zhangye 734000, China)

Abstract: The endogenous hormone contents in three root types(horizontal roots, unit lateral roots, and fine roots)
of Ziziphus jujuba ‘Linze’ at four tree ages(30 a, 50 a, 100 a, and 300 a) were determined. Comparative analysis
of endogenous hormone contents among different root types and metabolomic analysis were carried out, to ex-
plore the relationship between root sprouting reproductive capacity and endogenous hormones in Z. jujuba
‘Linze’. On this basis, measures to improve the population reproductive potential of Z. jujuba ‘Linze’ were pro-
posed, aiming to provide a theoretical reference for increasing the induction rate of root sprouting, and a scientific
basis for the protection and restoration of Z. jujuba ‘Linze’ populations. The results showed that, a total of 21
plant endogenous hormones were detected in the roots of Z. jujuba ‘Linze’, including 17 auxins, 1 abscisic acid
(ABA), and 3 gibberellins(GAs), among which L-tryptophan(TRP, an auxin precursor) had the highest content.
Dynamic changes of hormone contents in roots of Z. jujuba ‘Linze’ at different tree ages were observed: ABA
content basically showed a decreasing trend with the increase of tree age; the contents of IAA-Asp, Indole, TRP,
[IAA-Ala, and TAA-Val all showed a trend of first increasing and then decreasing with the increase of tree age;
GA3 content was extremely low, and a trend of first decreasing and then increasing with tree age was presented. A
total of 9 differentially accumulated metabolites(DAMs) were screened out by metabolomic analysis, including 7
auxins and 2 gibberellins, which were mainly classified into amino acids, phenolic acids, and flavonoids. KEGG
pathway enrichment analysis showed that these DAMs were mainly enriched in biological pathways including

metabolic pathways, biosynthesis of secondary metabolites, diterpenoid biosynthesis, tryptophan metabolism,
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aminoacyl-tRNA biosynthesis, biosynthesis of cofactors, and 2-oxocarboxylic acid metabolism. It is concluded

that the significantly higher content of the growth-promoting hormone indole-3-acetic acid(IAA) than ABA in en-

dogenous hormones is the key endogenous factor regulating root sprouting formation in Z. jujuba ‘Linze’.
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Table 1 Basic characteristics of tree structure and root sprout reproduction of Linze jujube trees with different ages

T B 30 a B 50 a R 100 a R 300 a
Ttem Tree age 30 a Tree age 50 a Tree age 100 a Tree age 300 a
MG B 0.76 0.61 0.53 0.34
I 336 /N A 245 8 B m 4.7+0.6 7.3+1.2 14.2+1.1 7.1£0.6
P N AT A8 fem 5.1+0.6 13.740.9 31.1+1.3 23.5+0.3
I3/ NASF- 24 S M /m 2.5+0.4 3.8+0.5 8.9+0.5 5.4+0.2
HREBERR /% 100.0 100.0 100.0 90.9

1.2 gt MEmRRE

LI 4 30 a. 50 a, 100 a.300 a (1 4 4> 1 & /)N
R FEVE g UR A S, BERR R R L M AR R AR BE B A3
A7 R T B I R /N RE IR SRR XA, AT 3K, ik
PRUE B RERS 1.5 m DLAMK 35 R A7 I MR BE i A % 42
PR HE L3R - SRR AL, U BE MR K 7 1)

P 3t S AR 2 b — PO R BT — PR R
Ab A REAR 5 R B A R0 R R, BRI R AR AR
L AR E R A Y b L N T A2 4 AR X o8 B O AR
FU0, i B FR 2R AR 40 S KT AR CRE R AR AR 1Y
B L EAR R OO AR AR 20 A e
Bl () A ] 78 RS a i 37 o) | B AR (K P AR
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Table 2 Representative symbols for experimental
treatment groups

b HH A KFAR IR Ein
Treatment group Horizontal root Unit root Fine root
30a A, A, A,
50a B, B, B,
100 a l C, C,
300 a , D, D,

1.4 RGHARN

FEHL 30 2,50 a, 100 a 300 a 4 #& 1Ifs 3 /N A A
HKPAR AR AR O REAS , 3 IR AT, 3k 36 AT
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BFE A AL . 2 B Li%VAN Flokova™ 55 i) Jy i it
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Table 3 Types and contents of endogenous hormones in the root system of Linze jujube
i ELUES . ANTRV R U 3
Hormone BT Hormone content at different tree ages
Name of hormone
category 30a 50a 100a 300a
ABA ABA 56.72+6.07a 51.36+5.04a 47.85+2.32a 38.16£5.16a
TAA TAA=Gly <0.01b <0.01h 69.83+3.49a <0.01b
TAA-Val-Me <0.01a 0.02+0.01a 0.02+0.01a <0.01a
ILA <0.01b 0.87+0.43a 0.66+0.03ab 0.09+0.04ab
ICAld 2.93+1.01a <0.01h <0.01h <0.01b
TAA-Gle 1.56+0.45ab <0.01h 1.733+0.84ab 6.47+0.33a
TAA-Asp 4.36+0.70c 12.44+1.52a 8.96+0.13b 6.26+0.78hc
Indole 272.88+26.22h 2062.38+634.11a 1714.06+512.82a 1497.39+28.55a
TRP 1474.05+246.47d 5255.78+582.23b 3791.43+366.91c 8 710.07+691.52a
IAA-Ala 13.27+1.48a 14.53+1.01a 13.96+1.02a 14.77+0.49a
IAA-Val 3.69+0.73b 2.54+0.49b 6.02+1.13a 2.65+0.43h
TRA 4.06+0.28a 2.66+0.23h 0.97+0.26¢ 3.02+0.34h
TAA-Leu 1.24+0.32a 2.87+1.11a 2.48+0.82a 1.07+0.18a
IBA 23.97+5.78a 30.49+8.87a 18.79+4.96a 17.61+4.57a
ICA 6.46+2.37a 3.48+1.87a 7.07+2.22a 1.66+0.85a
MEIAA 0.06+0.01a <0.01b 0.03+0.001ab 0.03+0.001ab
OxIAA 26.67+8.35a 49.55+2.21a 17.61+4.49a 30.01£9.73a
TAA 34.98+1.74a 35.19+9.35a 31.47+8.24a 52.48+2.68a
GA GA1S5 0.08+0.02a <0.01b <0.01b <0.01b
GA3 2.21+0.21a 1.05+0.15a 1.38+0.44a 1.96+0.65a
GA24 1.30+0.21a <0.01h 0.18+0.09h <0.01b
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Fig.1 Dynamic changes of hormone content in different root types of Ziziphus jujuba ‘Linze’ at different tree ages
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