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Abstract: To investigate the regulatory effect of the jasmonic acid(JA) signaling pathway on low-tem-
perature tolerance in hulless barley seedlings, this study utilized ‘Kunlun 15’ as the experimental ma-
terial. The agronomic traits and physiological indicators were measured under low-temperature stress
treated with Bestatin and methyl jasmonate(MeJA), and the expression levels of JA synthesis and
regulation-associated genes in leaves and roots were examined. The result indicated that low-tempera-
ture stress substantially decreased plant height, root length, plant dry(fresh) weight, root dry(fresh)
weight, and SPAD value in hulless barley, indicating a marked inhibitory effect on growth. Treat-
ment with either Bestatin or MeJA under low-temperature stress notably enhanced the accumulation
of soluble sugars and free proline in both leaves and roots, increased the activity of antioxidant en-
zymes(SOD, POD, CAT), and significantly induced the gene expression of JA synthesis and signa-
ling pathways as well as low temperature tolerance-related genes regulated by JA in hulless barley.
These responses suggest that Bestatin and Me]JA treatments mitigate low-temperature stress damage

in hulless barley by improving its low-temperature resistance. The study elucidated consistent regula-
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tory patterns in agronomic traits, physiological indicators, and gene expression induced by Bestatin

and MeJA treatments in hulless barley.
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Table 1

Primers used in this study

S 4 R

BI¥ F 5 Primer sequences(5'—3")

Gene name

1IE 5% Forward primer

J% 5] 51 #) Reverse primer

HvnJARI CCCGCTACGTGATCTTCTG
HvnAOSI TTCGTCGGCGACCGGTTC
HvnAOS2 ACCGGTTTGTCGGGG
HvnCOlIla TAGTGCTGTAGCTGAGGTGT
HvnCOIlb ATGTTTGCGATGGTGTAGCC
HvnCOI2 GAGGATCAATCAGCCTCCGA
HvnICE] GTGCTCCTGCACTGCGCCG
HvnICEZ2 GCTCTGCCCGAGCGCG

HvActin-1 GGAAAAGTGCAGAGAGACACG

GGCGTCTTGAACTG
CTGCCACACCGGACG
CCCCAGGACCGGAT
ACCGCATCTCTTCATCGACT
TAGTGTCACAGTTGCACCCA
CCTCGTGTTTCGTCAGTAGC
TCATGTCTGCAGGGAGATGGCG
AGATTGCAAGAGAAC
TACAGTGTCTGGATCGGTGGT
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Table 2 Effects of different Bestatin and MeJA treatments on agronomic indicators of hulless barley

A LR N

Agronomie traits N+M N+B L L+M L+B
PH/cm 36.5040. 85a 35.0040.56b  35.75+1.20b  28.2540.49¢  31.65-£0.64d  33.30+1.27c
RL/cm 10. 70+£0. 42a 8.32-40.96b 8.55+1. 16b 6. 65+0. 35d 7.80£0.99¢  7.83%0.56¢
RFW/g 0.46+0.01a 0.3820.09b 0.32-0.01b 0.26-+0. 08¢ 0.34-0.02b  0.36+0.03b
PFW/g 0.94-0. 16a 0.92-40.01a 0.96-£0. 13a 0.32240. 06¢ 0.6140.13b  0.69+0. 15b
RDW/g 0.0440.00a 0.03240.01b 0.03-£0. 00b 0.02240.01¢ 0.0340.00b  0.03+0.00b
PDW,/g 0.154+0.02a 0.17+0.01a 0.16+0.02a 0.10+0. 00c 0.1340.01b 0.15+0.01a

RCR 0.28+0. 06a 0.24-40.03b 0.21-40.05b 0.24-0.03b 0.344+0.12a  0.3140.01a

N s Lo IR s N+ M % i+ MeJ A N+ B % i + Bestatin; L+ M. i + MeJA; L+ B: fii #& + Bestatin, PH.: ¥k & ; RL: 1<
REW AR 6 5 ; PEW AR B 8 7 ; RDW AR T 5 ; PDW AR bR T3 s RCR:AR /S L o [RIATHOE 5 A 7] 52 8 /R AS WAL B I 7E 0. 05 7K P22 57
wBE., TR,

N: Normal temperature; L: Low temperature; N-+M: Normal temperature+ MeJA; N+ B: Normal temperature+ Bestatin; L+
M: Low temperature+ MeJA; L+ B: Low temperature+ Bestatin. PH:Plant high; RL:Root length; REFW . Root fresh weight; PFW . Plant
fresh weight; RDW:Root dry weight; PDW :Plant dry weight; RCR:Root-crown ratio. Values marked with different letters in the same
rows indicate significant differences among different treatments at 0. 05 level. The same in below.

£ 3 @ Bestatin 1 MeJA & IE I SR £ IBIEIRAI I
Table 3 Effects of different Bestatin and MeJA treatments on physiological indicators of hulless barley
A= R AE A

Physiological indicator N N+M N+B L L+M L+B
SPAD 31.1740.99a 31.50+1.08a 31.03+2.61a 25.6740.78b 30.72+3.13a 30.77+3.87a
LMDA/(nmol » g 1) 4.16+0. 13c 4.2640.33c 4.66+0.08c 8.66+0.03a 6.36+0.19b 6.36+0.19b
RMDA/(nmol + g~ 1) 3.60£0.57c 3.46+0.11c 3.20£0. 06c 9.43+0.47a 6.43+0.47b 6.43+0.47b
LSS/(mg=-g 1) 3.36+0.02e 4.69740.06d 4.627+0.11d 9.91+0. 10c 14.56+0.02a 12.89+0.41b
RSS/(mg-+g 1) 0.537+0. 04e 0.6240.01d 0.627+0.02d 0.827+0.01c 0.91+0.02b 1.1440. 05a
LFP/(mg-+g ) 0.42-0.01d 0.6740.02¢ 0.73-£0.02¢c 0.8740.02b 1.2540.09a 1.3040. 04a
RFP/(mg=+g 1) 0.53740. 0de 0.7240.01d 0.72-0.02d 0.8240.01c 0.9140.02b 1.1440. 05a
LSOD/(U-«g™ 1) 31.8840.51e 51.55+£0.57b 48.85+0.56d 49,9241, 12¢ 60. 844 1. 64a 60.2842.08a

2

H+

RSOD/(U+g~1)  27.5
LPOD/(U+g~!)  26.35

0.58e 36.29+0.90c¢ 34.9940. 65d 34.2440.90d 53.9240.62b 56. 36+ 1. 96a

H+

0. 87d 37.0240.61b 36.8540.63b 35.24+2. T4c 57.714+1.50a 57.78+1. 35a
RPOD/(U = g~ 18.0940. 55 26.99+2.87d 24.3540. 95e 28.32%0.61c 44.5540.87b 53.5240.52a
LCAT/(U g™ 1) 17.5942.00e 24.93x1.30d 25.96+0.67c 28.2240.99b 35.7640.55a 35.96+£0. 67a

RCAT/(U -« g™ 1) 22.3540. 84e 28.7440.56¢ 29.2540.60c 28.0441.54d 39.1140. 23a 37.43=+1.05b

LMDA: it MDA 4 s RMDA it MDA & dg s LSS i il i M 2 ks RSS MR AT 3 VR 35 k5 LEP . i 30 2 J1f 2002 & 5 REP . AR UIF 2
il 202 7 4 s LSOD: M SOD & 1 ; RSOD: AR SOD i 44 ; LPOD: it POD & # ; RPOD: AR POD 144 ; LCAT: " CAT 4 ; RCAT 4R CAT
I

LMDA: Leaf malondialdehyde content; RMDA: Root malondialdehyde content; L.SS: Leaf soluble sugar content; RSS: Root solu-
ble sugar content; LFP: Leaf free proline content; RFP: Root free proline content; LSOD: Leaf superoxide dismutase activity; RSOD:
Root superoxide dismutase activity; LPOD: Leaf peroxidase activity; RPOD: Root peroxidase activity; LCAT: Leaf catalase activity;
RCAT: Root catalase activity.
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Effects of Bestatin and MeJA treatments on the expression of low-temperature tolerance related genes in hulless barley
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