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Abstract: Elytrigia elongata, due to its strong salt-alkali tolerance, is widely used to establish salt alkali pastures.
This research explored the ion balance mechanism of E. elongata in response to salt-alkali stress, using the cultivar

*Orbit” as the experimental material, and 150 mmol-L ' NaHCO, to simulate alkali stress. The growth indexes and

Wik H - 2024-11-19 5 8 Im] H A - 2025-01-09

AT H - E RO B F T 5T B S AR 55 9% L& 109 42350 B (CAFYBB2022XA002) Fl 2023 4F 8 5 Bl 3 AR G35 ot (%8) R B & dtid
LI (CCPTZX2023B01) % Bl

TEH A 38R (1995—) Lo, INPE 2 B B BAF 5% B2, 1+ . E-mail: zhangran@cal. ac. cn
* il {F/E# Corresponding author. E-mail: lixiaoxia@caf. ac. cn



34 B 10 Bl 2R 3] 2025 4 175

mineral contents (Na™, K*, Ca®", Mg"", Cl", SO,” and NO, ) of seedlings were determined, and high-throughput
Illumina Hiseq sequencing technology was used to perform transcriptomic analysis on leaves and roots after exposure
to contrasting normal (CK) growth conditions and NaHCO, treatment for 24 hours. It was found that the root
biomass and root-shoot ratio of E. elongata increased significantly under NaHCO, stress. RNA-Seq results showed
that there were 1833 differentially expressed genes (DEGs) in the leaves and 1536 DEGs in the roots under NaHCO,
treatment, and 140 genes were differentially expressed in both leaves and roots. GO and KEGG enrichment analysis
revealed that DEGs in leaves and roots were significantly enriched in metabolic pathways related to antioxidant
synthesis, ion binding, and phenylalanine, and phenylpropanoid biosynthesis. DEGs related to ion binding pathways
included BAKI, CIPK10, STRK1, WAKS, and multiple laccase genes (laccase— 11 and laccase-3) , which may be
involved in the response process of E. elongata to NaHCO, stress. In addition, physiological test results further
demonstrate that the ion transport and distribution in the leaves and roots of E. elongata are affected. This was
evidenced by a large accumulation of Na™ and a decrease in ability to absorb K™, resulting in a decrease in the ratio of
Na  : K. The roots maintained tissue ion balance by improving the absorption and distribution capacity of other
cations such as Ca®", Mg*" and Fe’", so as to better adapt to the saline-alkali environment. The results of this study
identify specific genes involved in salt-tolerance, and will be useful to inform molecular breeding of forage and other
crops. These results also provide a theoretical underpinning for the promotion of E. elongata and the improvement
and utilization of saline-alkali land.
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Table 1 Effect of NaHCO; stress on growth indicators of E. elongata

Ak Ho b AT WRATE R L o b AR KR ARG K
Treatment Dry weight of aboveg- Dry weight of root Root to shoot ratio The water content of The water content of
round (mg-10#k ") (mg-10#k ") (%) aboveground ( %) root (%)
CK 4.584+0.12 2.4440.05 53.3840.98 81.74+0.44 90.9140.08
NaHCO, 3. 7540, 11#xx 2.9440. 05%* 78.6842. 37** 79.98+0. 36%* 86.29E0. 24*x*

i #fi3k P<C0. 05, #+fR3k P<<0. 01, #=+ft 3 P<0. 001,
Note: * represents P<C0. 05, ** represents P<Z0. 01, *** represents P<C0. 001.
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Fig. 1 The number of different expression genes (DEGs) and Venn analysis
CK_L vs NaHCO,;_L At 2 5% B 1t , NaHCO, 6 b # i F v 25 57 32 3K L P I 40 5 CK_R vs NaHCO, R {% 26 5% JAH L , NaHCO, i3 b $8 AR
Frp R R B ERAEE; TR . CK_L vs NaHCO,_L represents the number of DEGs in leaves treated with NaHCO, stress compared to the control;

CK_R vs NaHCO,_R represents the number of DEGs in roots treated with NaHCO, stress compared to the control. The same below.

2.2.2 KEGG & @ %0 r 5 % BE 4b B A L, NaHCO, k38 48 B R o B (CK L vs NaHCO, L) fil iR &
(CK_R vs NaHCO,_R) " DEGs B KEGG & 4218 i i & 2 7, i 7 FAR 28 45 3 55 A 42 0 A Sy PR AT L4t
TR 11y % R0 AR O B DNA B R 5 A R s B L BRI =Z A6, R TR B K i DEGs i B R AE
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Fig.2 KEGG enrichment pathway of different expression genes (DEGs) in leaves and roots under NaHCO, stress treatment
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Fig.3 GO enrichment terms of different expression genes (DEGs) in leaves and roots under NaHCO), stress treatment
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o M EE X B F LK /Na F Cu®' /Na' 6 1 FIAR 2 e 1 B AR b 49 386 AR — 30, H 22 54 &8 35 (P<<0. 001) , 1fif
Mg” /Na 1 Fe’ /Na 7EM 5 5 & th FEARAKCE 28 5 80K, i Fr rb Al T BE 43 1) B IR 82. 2806 .66. 67 % , i & h
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Table 2 Effects of NaHCOj, stress on ion allocation in the upper and underground parts of E. elongata

441 Ab B P - /Na' Cation/Na' %7 /Cl™ Anions/Cl
Tissue Treatment K'/Na" Ca® /Na" Mg* /Na" Fe''/Na" Cu*'/Na" NO, /Cl SO /Cl
HH CK 52.6420. 89 2.4740.05 0.7940.03 0.0940. 00 0.00520. 00 0.03740. 00 1.5340.02

Leaf NaHCO, 9.54£0.05%x%  (0.5440.01***  0.14£0.00%=*  0.03£0.00%%* 0.002+£0.00%** 0.03140.00*  2.1240.12*

i CK 22.52+0.37 1.64£0.03 0.3840.01 0.89£0.01 0.01%0.00 0.010£0. 00 4.02+0.21
Root  NaHCO, 3.8720.03***  0.57£0.00%*%*  0.1840.00%**  0.5540.01*** 0.002£0.00*%** 0.006=£0.03** 5.02+0. 24ns

e nsfU#E P>0.05, T

Note: ns represents P=>0. 05, the same below.
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#3 NaHCO, BB KEEZERHAEFEZHNTN

Table 3 Effects of NaHCO, stress on cation and anion transport in E. elongata

Ab ¥ Treatment Skt N S, Na SMg" . Na St Na St na S.\m( LCl Ssof Ll
CK 0.4340.00 0.484+0.02 0.6640.02 10.12+0. 15 1.92+0.03 2.6340.15 0.264+0.00
NaHCO, 0.4140.00%*  1.3240.05%*  1.0740. 01**x* 19. 360, 43%%x* 1.6540. 01** 2.374+0.23ns 0.2040.01*

3 iig
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(Glycyrrhiza uralensis) %) Wi (4 A2 ) 8 AR, AR LU Rt 8 i 30 5 52 A 394 D T 522 B g o 34, AR E S 4 2R 55 L2k
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HRAR A Wi Y 23 BC , 3 R PR BE M O B R B, il FL 1) b b B A B A%
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34 B 10 Bl 2R 3] 2025 4 183

P AR A S A4 B 8 0 IR AR IR A8 22— LA ™ W A R 5T R D B A AL R A5 38 A R 4 A 3 O 39 B A K
RYEFHRBAE . ABEIE GO B HEA T &I, M R rp oK 35 R 45 78 5K A6 & R 56 3 I L 3% I b 135 T /8 3
VAN — R I0B B ) FORHEHTER W38, AR F oG B 14 2 S 6 DR K AR T S SR A JRURE 6 1 3 I L 3R K R
2 RO ZR 38 o N DR 8 45 AL R AR A DATE I AR B o i R R Y 2 S B DR Y AR AE B 4N A OGO %, R
AR B 22 R AE 32 B R W0 05 B T RRAS SR, v R RITAR 2R N DR R R T I R 6 DR Y 3k DAGE S ER A .
4b, Vijayata 55| I RNA-Seq 8 AR , % #8038 T 097K # (Oryza sativa) #4725 5 3R 5L K01 B IF 0 UE T
IKFEAR h 538 1% W5 (DREB2A 1 LEA3) FIE T F- i (HKT2; 1 f1 SOS 1) AH G 1 635 3L 5P dh i 45 ¢ .
AR FE F2 BEET T B 145 3l W AT T B R A 1 SR P A B, Horh L T E B — 4 STRK LN i 3 22 7 3Rk,
Zhou %X KRG A W58 K B, STRK 1 AJ 38 28 W 192 Ak AN 0TS CatC 835 148 8 HLO, -7 3k 2l 35 4k Joik a6 K S8 1k 3 11
fiif 52 1 o WL A, AW 5 b 0 BE R 3R FAS {5 5 M G L B CKX5 . CIPK 10 il BAK 1 #4451 38 76 A8 4 H W15 5
{10 A2 s RN TP R A AN AT A AR SR U OC R UI S BRI A ARG AE AR R e R T B 22 A% R T A
R IR RE RN RS 5 R EREGYN H R S8 R e e Yy hid |2 Y e &, 9k
A (s TR ESE) T, KR OsLACIO ]38 1 4 1 AR B A Ak ™= A R E , B OsLACIO0 WY i 3R ik 1
ST L 0 A7 00 R AR v A B R R B B A A A ) A R ) 2 B R4, T R A 4 L RE ) Bl K
e TER W IR DU I R BT 7 10 A P B I AE . UL ARF T 45 R W K BB 2 AR R Z 3 hid )5, R % A
A0 B % 7 AT RESZ B0 E S TR R L

Y E KRB BT K0 BT R 07 B 1 1 2 48 HCHT 56 a0 36 i) 72 A B 1 Bkl 2 — . 8
LB EPATT B F U Na K™ .Ca® R C1 %5 19 B R BEE A &4 & 4l 28 335 |, 7 Lk 40 M 6 K 5 {F0 i B8 v st 2 i i 7
BE,UHENGRCL . T K Na B AU 92 M G R R R Pk RE ) S 3 2 & 5e Gl
JE I b 1) 45 A 0 A F Na RN RBAC R K AT (8 H A B/ A D BE L A 0 A P KT DR 32 0 20> 2 556 Wi 40 i P I 5 19 R
WG B Na KA W 5 R 3z 2 R A T R A DG B BLA R KT/ Na (A W Tk R T AR 2 2R
ARGIEF RO K E 22 ok B AR R0 KA W2 U RE ) 4 Na i, 1 NaHCO, B3 J5 , i 5 R & b 9 Na ™ % it
PRGN AT WY A B SR A TR K R s D) 2 X e W R A A e G A T R A ) — SR LR R
{18 SR IS f it e T 3 o P KA W R 45 I Na BB /b . A Han 67 48 L b8 T L i &
i 3 B 8 X Bl T 2R A R AT B 4 T B ) SR DR AR A N IR B A L DA G b TS R R SRR o FEAS WS b KRR A
HREZR 3G i 76k HoAlBH B 40 Ca®" \Mg™ (Fe’ R Cu™ A MR I, 53X — &5 545 ) b S0 K5 T Han 58 WS . BRIk 2
Ab,Ca® N EE A5 (5 Eh Bl b a0 1 35 0 A 56, Eh Bk 8 T Ca® & A9 3 A B TR S A 4 B PR BaEE 1. B
98 A5 NaHC O, i T S22l B 19 Ca® & B e & B, #6036 B 6% 38 PR AR v b iy Ca® & i S AR &R Ca™
W, AR B 5 45 5 H 58 4 — 30, R K BEUE 22 SRR 08 R SR R ) AL SR A Ca” AR A LA R W aE . 5340, i
FHIY X NO, (SO LA K CL by W #2308 1o AH 5] 9 =l 2 8k BH o 73, R 9 CL MBS SRR L
K2 s 2, EARWESE T, NaHCO, [ 38 68 4% & 2 40 i i 5 AR R % CL A NO, B9, SO OO 52
S, 3k T R Tl A HCO, AL COL 51k . ASBFIE W38 kb R o RIAR 8 o e A 9 BH S 1 /Na ' # B
%, 2B NaHCO, Wi J5 , K B 22 B0 N 1Y B 7 WU RN 5% 32 35 2 S50, B F - B e 3T . 38 7718 R EUE I
Bt 5 1 1o R M O A R AR R A AN TR L R R M S 1 BE ) RE NS R MRS R R (KL Ca
Mg® , Fe' Hl Cu® 45 ) [ b 3543 i 326 ALK 48 85 7 (Na F CUO) S ZEAR vh A BE g, BT R A ) i B b vk . e A
WEFE T, NaHCO, it T, K AR 22 B2 T Ca® \Mg® Fl Fe’ AR ) b b 33 i i Be g, J0 AR 3F 7 % i oo
FFe Mz Mine )y, X T RE 2 th T K F Cu™ iZ 5 A ) T R AR R M HE R AW 1E 3 A4 K — Bl A BL . 7655 5
LR T RR GO H W EEEELEFe™ M Cu™ 45 A MO I, X — 255 5 5 B 7 WSO #6328 19 5 5% 25 - AH
W i



184 ACTA PRATACULTURAE SINICA(2025) Vol. 34,No. 10

4 @i

AW AR A RN S KPR Bl A 22 FERHT NaHC O, Wi i HLIR HEAT T IR AR ZR 45 R R, Kl
A2 2 ] 3 o 4 AR AR 2R WA B ORAR S A SE o 3 38 RN A-seq 20 A &5 R R W, MR FIAR R v R 22 57 3R A
SN A SRR OC VB T A A OC R TN AR R TR e IS A W A A (R IR O e B 13 Ak 5 T
55 G RH G AT ke e BE IR e Ah  RREAIE 22 B — ) AT DAE ek A KR I, B2 X Ca®t Mg (Fe' fil Cu’ AF
BB T Ok e Na F1 8 B9 0 DUARGTE 38, 55 — 7 e G 3 58 Ca™ \Mg® M Fe™ MUHR & 1) 3t L 35z
0 (4 BB T R AMEE T KR Cu* 2 i BE 1 I R [ o A 5 25 SR R O 0 e R A AR Y A T AR 4 R AR A S 3
PRI, ik AT Sy A I A 10 R 9 T R R 9 0 e R TR R S B R

2 % 3L H References:
[1] Shabala S, Wu H, Bose J. Salt stress sensing and early signaling events in plant roots: current knowledge and hypothesis. Plant
Science, 2015, 241: 109—119.
[2] Tavakkoli E, Fatehi F, Coventry S, ez al. Additive effects of Na' and CI ions on barley growth under salinity stress. Journal of
Experimental Botany, 2011, 62(6): 2189—2203.
[3] Yang Y, Guo Y. Elucidating the molecular mechanisms mediating plant salt-stress responses. New Phytologist, 2018, 217(2) :
523—539.
[4] Geng G, Li R, Piergiorgio S, et al. Physiological and transcriptome analysis of sugar beet reveals different mechanisms of
response to neutral salt and alkaline salt stresses. Frontiers in Plant Science, 2020, 11: 571864.
[5] Wang SF, HuY X, Li Z L. Effects of NaCl stress on growth and mineral ion uptake, transportation and distribution of Quercus
virginiana. Acta Ecologica Sinica, 2010, 30(17): 4609 —4616.
ERRG SRS, A S g 3 JE AR A A RS T W L i A A BE R L AR AR AR, 2010, 30(17) 2 4609—
4616.
[6] SunJ, Chen S L, Dai S X, et al. Ton flux profiles and plant ion homeostasis control under salt stress. Plant Signaling and
Behavior, 2009, 4(4): 261—264.
[7] Mohammad A A, Nudrat A A, Muhammad A, etz a/. Plant responses to environmental stresses-from gene to biotechnology.
AoB Plants, 2017, 9(4).doi: 10. 1093/aobpla/plx025.
[8] Imen T, Elena DI, Rym K, et al. Effects of NaCl or Na,SO, salinity on plant growth, ion content and photosynthetic activity in
Ocimum basilicum 1.. Acta Physiologiae Plantarum, 2012, 34: 607—615.
[9] Luo D, Wu Z B, Shi Y J, et al. Effects of salt stress on leal anatomical structure and ion absorption, transportation and
distribution of three Ping’ ou hybrid hazelnut seedlings. Acta Ecologica Sinica, 2022, 42(5): 1876— 1888.
Bk, RAEG, VL, A SR M0 E 3 i F R 2 Bl Al I e A5 A b e I s e S O R e L AR SRR, 2022,
42(5): 1876—1888.
[10] Xu M. Effects of saline-alkali stresses on seed germination, growth and physiological traits of Elytrigia elongate 1.. Changchun:
Northeast Normal University, 2020.
TR R X R A SR Tl AR R AR AR A . KA RALIIE R A, 2020.
[11] Gengmao Z, Yu H, Xing S, et al. Salinity stress increases secondary metabolites and enzyme activity in safflower. Industrial
Crops and Products, 2015, 64: 175—181.
[12] ZhuJ K. Abiotic stress signaling and responses in plants. Cell, 2016, 167(2): 313—324.
[13] Chakraborty K, Bishi S K, Goswami N, ez al. Differential fine-regulation of enzyme driven ROS detoxification network imparts
salt tolerance in contrasting peanut genotypes. Environmental and Experimental Botany, 2016, 128: 79—90.
[14] Zhang R, Ma X, Zhu R T, et al. Metabolic pathway and transcriptional regulation of Qinghai wild Poa pratensis in response to
drought stress. Acta Agrestia Sinica, 2020, 28(6): 1508—1518.
TR, ThAE, RIS, AF . 95 R I A 2 B R o BT S M B0 AR B B B SRR PR BT . bR R, 2020, 28(6) : 1508 —
1518.
[15] Deng X, Xu X X, Sun Q, et al. Photosynthetic characteristics and transcriptome analysis of winter wheat seedlings under
different salt concentration stress. Plant Physiology Journal, 2023, 59(9): 1819—1829.
X, RAERR, AN, SF L R RER U B0 N & /N 4 WOG A R B e SR AR S A L R A BT, 2023, 59(9) : 1819—



34 B 10 Fll2F 3 2025 4 185

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

1829.

LiX T, CaoJ, Wei X J, et al. Effeet of extended exposure to NaCl stress on the growth, ion distribution and photosynthetic
characteristics of malting barley (Hordeum wvulgare). Acta Prataculturae Sinica, 2013, 22(6): 108—116.

oes, WA, BRGEAR , 4. NaCLgt Wil X v oK 22 4l A= & i T r FE A & R PR RS2 R . Rk R, 2013, 22(6) -
108—116.

LiJY, Wang W Q, Yang L Q, ez a/. Study on the determination of chloride ions by hydrogen peroxide pretreatment and silver
nitrate titration. Soil and Fertilizer Sciences in China, 2024(7): 241—248.

FG, EEEL, BT, . L S UL B — R AR R DN S TR BE Y . P E R S RRL, 2024(7): 241—248.
Ma Y F, Ma Z Q, Zhang X G. Comparison of water soluble SO, chemical analysis methods in soil. Modern Chemical
Research, 2017(7): 21—22.

D&, DEH, 0. Rk SO LA M iR R L AL ERFSE, 2017(7) : 21— 22,

Ding J Z. An improvement of determination method of NO, in circulating water. Shandong Chemical Industry, 2008 (3) :
42, 45.

T PR NO, W E T e L I AR T, 2008(3) : 42, 45.

Tang X Q, Bai Y F, Liu G L, et al. Effects of NaCl stress on growth and mineral ions absorption and distribution of
Platycladus orientalis seedlings. Journal of Northwest A &. F University (Natural Science Edition), 2018, 46(9): 60— 66.
REEAS, E &, XU, A NaClBk i X AR &) v A 1 B 07 Bt s 5 WOSOR 2 B Y 52 0 . TG B RARB) B R 2 4l (B AR
M), 2018, 46(9): 60— 66.

Wang H W, Sun S, Ge W Y, et al. Horizontal gene transfer of FA67 from fungus underlies Fusarium head blight resistance in
wheat. Science, 2020, 368(6493): e5435.

Niu K J. The role of 5-aminolevulinic acid on regulation mechanism of photosynthesis in Kentucky bluegrass seedlings under
drought stress. Lanzhou: Gansu Agricultural University, 2018.

g2t AR 5-EHE QWS T B T RO R AROE G AE AR LS . 22 HOR AR R4, 2018,

Huang T, Zhang J, Xu Z P, et al. Deciphering the effects of gene deletion on yeast longevity using network and machine
learning approaches. Biochimie, 2012, 94(4): 1017—1025.

Munns R, Tester M. Mechanisms of salinity tolerance. Annual Review of Plant Biology, 2008, 59: 651—681.

Carlos S G A, Christa T. Salt stress signals shape the plant root. Current Opinion in Plant Biology, 2011, 14(3): 296—302.
Liu X, Wang Y. Effects of salt stress on biomass and photosynthetic fluorescence characteristics of two Glycyrrhiza seedlings.
Soil and Fertilizer Sciences in China, 2022(2): 163— 169.

R, T2 SR 0O PR AR R RO G IO E R R I . R S AR, 2022(2) : 163—169.

Hu G, Koh J, Yoo M J, et al. Proteomics profiling of fiber development and domestication in upland cotton (Gossypium
hirsutum). Planta, 2014, 240(6): 1237—1251.

Luo D, Zhou Q, Wu Y. Full-length transcript sequencing and components towards salinity tolerance in the roots of cultivated
alfalfa (Medicago sativa). BMC Plant Biology, 2019, 19(1): 32.

Yang C, Wang L, Quan C T, ez al. Relative expression profiles of genes response to salt stress and constructions of gene co-
expression networks in Brassica napus I.. Acta Agronomica Sinica, 2024, 50(1): 237—250.

Wi, ¥, AE, A H Bl S Ak a0 me R R IR 3 K 9% 4 0 B Ak 3Gk K R @ L AR AR, 2024, 50(1)
237—250.

Sharma A, Shahzad B, Rehman A, ez a/. Response of phenylpropanoid pathway and the role of polyphenols in plants under
abiotic stress. Molecules, 2019, 24(13): 2452.

Vijayata S, Ajit P S, Jyoti B. Differential expression of salt-responsive genes to salinity stress in salt-tolerant and salt-sensitive
rice (Oryza sativa 1. ) at seedling stage. Protoplasma, 2018, 255(6): 1667—1681.

Zhou Y B, Liu C, Tang D Y, et al. The receptor-like cytoplasmic kinase STRK1 phosphorylates and activates CatC, thereby
regulating H,0, homeostasis and improving salt tolerance in rice. The Plant Cell, 2018, 30(5): 1100—1118.

Gou X P, Yin H J, He K, er al. Genetic evidence for an indispensable role of somatic embryogenesis receptor kinases in
brassinosteroid signaling. PLoS Genetics, 2012, 8(1): e1002452.

ZuoCY, LiY W, LiY L, ez al. Relative expression patterns of laccase gene family members in upland Gossypium hirsutum 1.
Acta Agronomica Sinica, 2023, 49(9): 2344—2361.

B, AW, e, S Tl R R T A PR O A B R . AR A, 2023, 49(9) - 2344—2361.



ACTA PRATACULTURAE SINICA(2025) Vol. 34,No. 10

[37]
[38]

[39]

[40]

[41]

Liu Q Q. Response mechanism of lignin synthesis in rice under copper stress and the role of rice laccase in plants tolerance to
heavy metal. Nanjing: Nanjing Agricultural University, 2015.

X SRR 30T KR A B ER 5 B R L AL o K K R R T AL O R W R AR L m A B RUROL R, 2015,

Wang Q Z, Liu Q, Gao Y N, ez a/. Review on the mechanisms of the response to salinity-alkalinity stress in plants. Acta
Ecologica Sinica, 2017, 37(16): 5565—5577.

FRE, X, Y, % . AR Y X ER 60 0w N BLH AT ST . AR, 2017, 37(16) : 5565—5577.

Benito B, Haro B, Amtmann A, ez al. The twins K™ and Na™ in plants. Journal of Plant Physiology, 2014, 171(9): 723—731.
LuoBY, ChenSY, Yang Y J, ez al. Ion uptake, transportation and the expression of related genes in Chrysanthemum indicum
under salt stress. Journal of Northeast Forestry University, 2024, 52(2): 68—74, 83.

Ty, BRIEHE , A7, S R0 R BF A8 B T A IR WO I8 1 O RO DG B IR i R IA L AR ARl KRB AR, 2024, 52(2)
68—74, 83.

Han Y, Yin S Y, Huang L.. Towards plant salinity tolerance-implications from ion transporters and biochemical regulation.
Plant Growth Regulation, 2015, 76: 13—23.

Cao X Q, Wang W C, Yin F T, ez al. Effects of exogenous calcium on ion balance and photosynthetic characteristics in leaves
of rapeseed seedlings under NaHCO, stress. Journal of Huazhong Agricultural University, 2023, 42(5): 149—157.

Whem, EIOE, BIEEE, 45 AMEES A NaHCO, B T b 3 i i R 1 -5 SO6 & R a2 i . b ol e o i,
2023, 42(5): 149—157.

Bo S, Xia B, Liu M Y, e al. Screening of salt-resistant strains of Chrysanthemum indicum and preliminary study on salt-
resistant mechanism. Acta Agriculturae Boreali-occidentalis Sinica, 2023, 32(1): 90— 100.

WAL, Bk, XET, AR BPAPUER R Rk S PUERALBE IR . vk 244, 2023, 32(1): 90—100.



