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Abstract Light is an indispensable environmental factor for plant growth and development. However, UV-B
radiation interferes with normal growth processes, causing oxidative damage and inhibiting photosynthesis. To
explore the morphological and physiological characteristics and underlying mechanisms of poplars to UV-B
stress, dioecious Populus cathayana were used as materials. The cuttings were subjected to UV-B stress alone or
combined with exogenous applications of exogenous phytohormones (indole-3-acetic acid (TAA) , 1-aminocyclo-
propanecarboxylic acid(ACC) , methyl jasmonate(MeJA) , salicylic acid(SA) and melatonin(MT) ). A series of

indictors were conducted, including leaf photosynthetic parameters, antioxidant activities, hormone contents,
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relative expression levels of related genes, anthocyanin contents in stems and leaves, as well as principal
component analysis (PCA). Results showed that under UV-B siress, the net photosynthetic efficiency
decreased, and the reactive oxygen species (ROS) molality increased in P. cathayana leaves, with male
exhibiting stronger tolerance to UV-B than female P.cathayana. Exogenous hormone applications alleviated UV-B
stress-induced damage by improving leaf photosynthetic performance and regulating ROS homeostasis.
Specifically, IAA, ACC, and MT treatments exerted more pronounced alleviating effects on female than that on
male P.cathayana under UV-B stress. SA application significantly reduced the H,0, content in leaves. MeJA
application promoted organ anthocyanin accumulation, decreased leaf H,O, content, and enhanced net
photosynthetic efficiency and UV-B tolerance on P. cathayana. In addition, the relative expression levels of
PirJAZ1/2/3/5/9 genes were significantly upregulated under both UV-B stress and MeJA treatment, suggesting
that these genes may act as key regulators in the JA signaling pathway, mediating anthocyanin synthesis and
stress responses. In conclusion, males displayed greater physiological plasticity and stress resistance potential

than female P. cathayana under UV-B radiation stress. This study provides practical insights for stress-resistant

plant cultivation and hormone regulation in practices.
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M, A R AR YRR 0.04% LB (R 1) .
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Table 1 Design of experimental treatment groups

Viszit] T b 3
Treatment group Experimental treatment
CK IGE T ZE TR 7K (55 0.04% L 1)
sUVB PEAT UV-BAR ST, Bt ZE /K (5 0.04% 2 BF)
UVB+IAA AT UV-B A& S, BEifE 30 pmol - L™ TAA
UVB+ACC PEAT UV-B 45 4T, B8t 100 pmol- L™ ACC
UVB+MeJA HEFT UV-B &5, Wit 250 pmol - L™ MeJA
UVB+SA HEAT UV-B A& S, Wi 500 pmol L™ SA
UVB+MT HEAT UV-B A&, i 100 pmol- L™ MT

1.2 BESERNEIAGENE

P AR E 0.1 g BEREEE BRI A
1 mL VOERAR) : VIHBE)=1:99 BRI E T 4 C#
HEFEMSE 2 A, VAR IR - H BV N &5 A X
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530,657 nm ARG AR LA AU

A =(Ay - 0.25 X Ay, )m (D

Kp AT Z i OB 50.25 £oR it gk &
TEAE 7 2 B AE W U (530 nm) &b ¥ A 4 3
FE, 290 H B SRR IS0 (657 nm) 2 W S FE /Y
25% , VA (A430.25%A ) IE N IE MG BE s m A FE
fief I

4% % a(Chla) 282 b(Chlb) X2 N
2% (Caro) & Il 52 - B 0.1 g M AL, N A 8 mL
80% N, B T WAL ZE B, H R R g 228 H . L
80% PR i 4y X5 HE, FH A A3 72 663,646,470 nm
AR SR
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> 15 min, B 5.0 pL B , 53700 0 A 187.5 L AH LY
(9 B2 W, 43 ) AE 290 . 470 . 240 nm Ab 3% 22 1l 5
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5E GRIGME, B 10.0 WL B, A 200.0 L 57
WL AKTTANA20.0 pL. 1.5 mmol - L NADPH, T340 nm

AR 5E GR AL, JEH APX (POD CAT & GR
DURE S B A v SERE AR K 0.01 IOG B Sy — i 5
i, SOD LA 4k wo SEFEA ] NBT St Al ik 7B 50%
— /B B
1.5 EHEEPCR

i FH A AERR A RNA S IG5 &, P g
S BCRNA A 1 9 28 35 20 W) e 0] & Hii-
fair® Il 1st Strand ¢cDNA Synthesis SuperMix for qP-
CR(gDNA digester plus) % 5% RNA . fr e A 1)
g 1 7 31 #2 4% Phytozome 13 (https ://phytozome-
next.jgi.doe.gov/) 1111 Populus trichocarpa 4.1 15|,
SR % 18S TRNA MR N SN o il FH K1
Primer Premier 6 %11 RT-qPCR 51#) (% 2) ,ffi FH I
2 3¢ /% w] Hieff UNICON Universal Blue qPCR
SYBR Green Master Mix {57 & , il 86 B 52298
€ PCR Y (CFX96 Touch, 3£ [ ) #£ 17T RT-qPCR,
FHARX NS ik B0 (AC) HEAT A

HIXT A = 27 x 10° (5
F2 S5I9FE%
Table 2 Sequences of primers

519 JPH(5—3")

Primer Sequence(5—3")

18S-F CCGTCCTAGTCTCAACCATA

18S-R CTCTCAGTCTGTCAATCCTTAC
PtrJAZI-F TCGTCACCTTCCAAGTCCAA
PtrJAZI-R CAGCAGAACCAGAGGCAATC
PtrJAZ2-F TTCTGTTGCTGCTCTTGATTCC
PtrJAZ2-R TGATACGGTGCTCTTGCTGTA
PtrJAZ3-F GCCTTGAGACACCTAGTTCAC
PtrJAZ3-R AGCCTTGTTAATAGCGTCATCA
PtrJAZ4-F TTCTCTGTGCCATCTACTCCTA
PtrJAZ4-R AATGTTCTCCGCCTTGTCTC
PtrJAZ5-F CGGCTGACAAGGCTAAGGA
PtrJAZ5-R ACGGAATTGAAATGGTGGACTC
PtrJAZ6-F AAGGAGCAAGAGGTTACCAATG
PtrJAZ6-R ACGACAACACTTCCACCATAG
PtrJAZ7-F AGGCTCAGGCAATCATGTTCT
PtrJAZ7-R AGGTTGGTTCACAGGACTAAGA
PtrJAZS8-F AGTCGTCACCTTCCAAGTCC
PtrJAZS-R GAACCAGAGGCAATCACGGA
PtrJAZ9-F CCACCACCACCGTTACCAA
PtrJAZ9-R GCTTCGCAATCTATCCTCCATT
PtrJAZ10-F CGGTGGGTCTTCTGGAACG
PtrJAZ10-R CGCTGACAGGTGGTCTACGAAT
PtrJAZI11-F ACGCTGGTTCAGTGAGTGTT
PtrJAZI11-R GCTTGTGCCTGTGCTTGAG
PtrJAZ12-F AAGAAGCGACGGGACAGGTT
PtrJAZ12-R TGGTGGAGGTGCGGCACTAAT
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Fig.1 Phenotypic changes of male and female P. cathayana seedlings after 14 days of UV-B and hormone treatments
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HLai UV-BANH 7 d B, ERRME R IR R & &
B ETh MR & B N R, R R e R
R TMERR, TTRIE 14 KA B JEEE 7 KA 3.91%,
W T HERR (P<0.01) o 7 2N RHE] 5, HERR=E
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AEFE 7 d I TAA L ACC . MeJA Il SA 7R %5 24
4l UV-B b B 25 45 v T fE kRN T R S
(P<0.05) , T MT #3014k BRA ) B ik - - 46 7 25 A0
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T MERRZE AT R A B (P<0.05) , 1 MeJA 1 SA ¥

Tk B e R 25 AR T 2R S 5 430 L B A UV-B &b
PR ZH 341111 94.6% 11 69.6% (F1 2A .2B) . AbHH 14 d
BF A MeJ A AL B A2 1F e AR R BT &R
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Lo 54l UV-B 4 B 53 51 3% I 97.0% . 128.1% F
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T i 0 i B9 L 43 31 B2 A1 37.1% . 45.8% . 26.7% il
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A and B represented the anthocyanin mass ratio absorbance in leaves and stems of P. cathayana seedlings in each treatment group after 7 days of

treatment, respectively. C and D represented the anthocyanin mass ratio absorbance in leaves and stems of P. cathayana in each treatment group af-

ter 14 days of treatment, respectively. g. Gender effect. t. Exogenous hormone treatment effect. gXt. Interaction effect between gender and exog-

enous hormone treatment. Different lowercase letters indicated significant differences among the various treatment groups within the same gender at

P<0.05. **%, #%, * indicated the significant differences between different genders within the same treatment group at P<0.001, P<0.01 and P<

0.05, respectively: ns indicated no significant difference. The same as below.
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Fig.2 Anthocyanin levels of male and female P. cathayana organs after 7- and 14-day treatments

23.6%, 1MW HERE T R N, 20 B BRI 1.3 F5 0
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BRI . HeAh, SNEBCE A AL FE T, bk -
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Chlb 1 Caro 1% & 2. 3 F TV, 4351 A X B4 19 1.3
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SA TRIMALFES | BERR I (0 3 % & 3 T R (P<
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