GRASSLAND AND TURF (2025) Vol. 45 No. 2

5

VIR HOL XS EL TR BN 1B T J7 F 59 JC & e 10
Ut E AR

SRR L,EFLVKER, X, T, REAMK
(H Al K27 2527 B, Holr 2290 730070)

FE:[ B8] R INR HO, x RA L mphia T &8 7 & B (Tagetes erecta) i .o 45 M Fo & 3 )
AE 69 B ol 0 ik 30 2R AR S 69 S8R TLOL R B [ 7 ik ] R B CK 5 R4 3 838 Jm 54 3k B 4R R HLO,
222, B T1(0 pmol/L) . T2(50 pmol/L) . T3(100 pmol/1.) . T4(200 pmol/L)#= T5(300 pmol/L) 4 22 ,
SAUR T HERNEABEIA, AN EZTEZ PR S EH RS E AT 855 (REC) . R =B
(MDA)&# vt A LA RAKEERRRZ R LN SFRTARRERER> 2 [ER] M
Lm i et ey K, 7 HFH A G REC MDA Pt A EE MR R AMBLKE LAY T4
T TAREFRAKZ THELR, MR HO, QG R & IAFEY A B, B AR 28R E &
B Fo,T4(200 pmol/L) A& Tt X4 2 vt H R A A B AR 2 A LK KR, 48R MDA
HSE2RRECHBK D, Mt h b EHWRETHERR, 256N TR EH, S4B HLAHCK>TE
>T3>T2>T5>T1 (4 #] SR HO, TR T F AR ZER EETH GRS A FEERAT
A1, BB 32 & B AL B M N R A RS T R AL B, RA G R B ia T FRH Y E L HO, R E

A 200 pmol/L 2 R & 4 .

KR 0,7 FH s marit ;A AN RS
MEHS :1009-5500(2025)02-0070-13

FENES:S681.9 XEIREEML:A
DOI: 10. 13817/j. enki. cyycp. 2025. 02. 008

AR, i AR AE AL R TR Shpy sz, R
ol AR BE ORI . Bk LAY S A 11X
10" hm?*, Ho 24 14 %6 S A 38 B A 7™ (9 bRl 1% b Fi A
RO X ZE R Fh A S A2 0 9 913.3
T3 hm?, 840 7E e AR At iadE KT Bl
Fiifg s X, I dERESRR LB BN
AR L AT AT 00 AR % A LA WSO K 43 e Ab , B3 rh it
2 1Y o FHRE W) 5T 23 XA ) w7 AR S R R
SR 1, R e G A ORI W AR R 3 i BR o A )

7 B : 2024-04-22; 18 [E B #A : 2024-08-23

E ST TN S S A B AL 4 0 H (022B-098)

YEB B A R B (2000-) , 20, HOM KA, 58 4
E-mail : 1835993@qq. com

AR AR A WIS T T S LB AR ) 30 2
E-mail: 329691193@qq. com

MR E . KRBT R, M AL R R
HIRT KRR B Y R R RN
ST DL e AR A PO R

i A S (HLO,) 724 9 28 1 v 73 1835 2 22 19 XL
EAET, O, B R BE S T E
ML, Z 5 AR KT B IR T e AT A 2R
HOGA R o HR & 7E A L w1 k45—
A, 3 A A HLO, AT DA 2 5T 480 P T 0™ 2B, T
L AT I T S B AR o AR i A HLO, T RE
SR AR R HLO, X A A PR A
i A kS 2R IR AR . AT AR ER L SN HLO,
Ak P o T R BB N S AR S (CAT) 4 Ak
Py AL (SOD) M IR il 1R i S Ak 9 1 CAPXO) 36 1
T AR 3 J 3 375 3 9 S A 403 T RS540, e ¢ 8
ERTER M T AKEFE . RAHRBMMGE T, 5
U HLO, 38 o 10 1 46 22 40 8 P HLO, 357 i 20 1Y



Pask HoW

WOE 5 BB 2025 4F 71

T, ) AR 20 i 08 (Pro) F4AS BT B 22, BT 446 o ¢
ERBE L AR i HLO, A 3E 2 PN R AR nT DA B
R /= RE NI /- B ok Wasle R B T ORI
B35 R ) A RN BE R FH SOk A AR i A TR
30X A B A R A HLO, 36 AT LA 3 R RO
i J I il 9 Of 38 5 AR M 22 4 T R D Ak BB L i
ok A T 3 %ot A K R T R T SRR, E TG T A
U HLO, 40 30 W 52 K 2 46 vh T 3 R R
5 W 5T U, I B A ) R RE R JE ST B DL
it .

J1 7% (Tagetes erecta) N FF T 7545 J@ i — 44
FAAHY) , BB 2T AR (. 755
M A FE iR T IE R B 2 8 R
JEA R ZAER T A AR AR TR E Y H B R A K
A A E Y AR M)
ARAE (AR, DR G R Ak b A B AP RIS L RE T
it 6 5Tk - 9 4 I 2 R EL AT AR e v A A 1
SR, 78 ™ 51 56 B0 38 R, U7 A5 48 1 4 1R IR KA
WO R AL EE R BT, ARG
VLA AR TT 75 4 R WF T8 5 BTN TR) i B2 A1 8 HLO, ib
FROGHIR G R 08U 30 R Y U7 A5 48 10 06 A R A BEURR M Y
SO, 5 TE A T 55 4 0 30 B A 7 AR 4R A B K 4
1 ##FAFE
1.1 RIe 4

AR 50 7E R AR R 2 RN AT o 5 P
J7 7% 45 R B R E AR TR m R R T B A K
F 3~4 FEME, T 202343 H 5 HE & 2461 5 &
BB AN (D042 10.3 em R JE 8.5 em) , B 4
0.8kg (BB A A Jem=1:1:3), BRFEH
ST K IR AT R E L E IR K R Ik AR R AR
JECE 30 “CH RE I vh HEAT 85 % , B 3% 0 1] AR 48 U7 % 4
K G BRI 5 RIEAT B IR MR 10 R IRA
B SER LB
1.2 RWigit
1.2.1 #R%E )5 15 K7 B K, 58 505 WA
e B 1R SRy i R (NaCL) A M 3 (NaHCO,) 45 B /R
JE IR A, 8 FH CK(0 mmol/L) .MT1(40 mmol/L) .
MT2(80 mmol/L) .MT3 (120 mmol/L) Fl MT4 (160
mmol/L) . CKZHAUH £ & 7 /K AT HEHE M MT1,

MT2 . MT3F1 MT4 20 53 5] i it AR HE 1) J7 Xt FH AR
e B ) AR B VA T (100 mL) , BN AN ERAL & A 108k, 7E
Ab BT BIER TR AT AR R R ADILGE 3 A VA A bk
1 B AL R R RS R /N R A O I SR SR R B &
R MTLAR IR 7 77 45 it Fr 522 R o b, (A
ARKIRE S CKA T W22 5 s MT2 4 340 (1 75 75 44
R ) b R B AR R 25 RS LR 5 MT 3 F MT4 Ak
AL A R RR ) K AR BE TS 4 . R UL, 2k R AR
80 mmol/ L 1) £k ik 7 L oFe A5 0L 8 Bl B 5%

1.2.2 EXRXE BERE-FOFHARMELNT
FEAGHEATAL I IR E 6 b B A T A 3K,
BAEE 150, 20 CK(EB F k)  T1CER 5
i) T2CER B 38 + 50 pmol/L H,0,) . T3 (£ i Jifk it
+100 pmol/L H,0,) . T4 ( £k % M 38 +200 pmol/L
H,O,) F1 T5CER B8 i 31 4300 pmol/L H,O,) 18 3 4% 4b
H, BRIV VR AN HLO, ¥ YRR AR 8 1 5 = A7
B 4 06 FH £ 583 (100 mL) 1 H,O, % ¥ (20 mL) 3t
120 mL, 5% 1 d BE#E , T4 K 17:00 43 3] B¢ 9 £6 5 F1
H,O, W 1R, 3L 58 31K . 7E 738 1 4l 1 181 T 46 4% A
Bij b VA WK

1.3 MEHERSFHE

1.3.1 "@FR AR TR T AEHMNE G
¢S B M Yaxin-1105 f# 4 2% & 9¢ 6 AL A1E i
HJE B 5.10,15 120 K B4 9:00—11: 00, 1 BUAE
TR T A4 e IBCER 2 A i AT GE L EE AT 3R
1.3.2 ARIARGRME  plfe i 5.10.15
F 20 K HURE | 78 4% Ak P9 46 4 9 BE BLIE B 10 Bk 3
AR A4 T3 75 2 R A SR B 5> A BT 75 46 TR AE 18] T 285 3
T AR E A SR G 0 AR R R 10 R Y
HETRIRAFICNIANELE A3 EL, I
YU B ST BRI RV TR S ICE T — 80 CHE IR TR
UK AT IR AT, DA Ji5 22 BEAT A2 B A 5 o

1.3.3 A migiragml & IR S8R N
D E S REC L S0 64700 2 ™ s MDA & & H
B I 2 R vk I A 25 SOD i 7% 4 5% FH 40 5 DY g o'
638 53 0 2 POD il 19 M 2R 1 81 K By & £
FE S ALV (SS) f B SR FH AU LL €5 30 e 5 i
S R e R FH R M B R bt i

1.3.4 M AMBALKGNE WA S M
MRS-9600TFU2L MICROTEK 7 ## 1% ] & £ K



72 GRASSLAND AND TURF (2025)

Vol. 45 No. 2

(RL) AR FHH AR (SA) AR B(RT) MR 1
#(RD),

1.4 HIESWH

¥ F Microsoft Excel 2022 X} % 4 3t 47 %% 3, {fi |
HAT R E 2450, % H Duncan #4722
R, I DL P<<0. 054F A 25 5 W 3 M b i . fe )5

AT

SPSS 241

HH Origin 20221

2 HBRESW

2.1 SMEH,O, X BB T 7 F R ERREHN M
SRS A SR R I N TN 3 AU

B AW B AERZRE D .. &t SR
HO 4 BU5 it 5 B G A T i, b T4 4L 3
Ml RUCR B 3 BRSO M 7 I A S, B (G i
2k, 0 BB R RR S

1 SMNEH,0, 4B THEMBENAEFHERREEN

Fig.1 Growth phenotypic changes of marigold under saline—alkali stress treated with exogenous H,0,
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Fig. 2 Changes of root growth of marigold under saline—alkali stress under exogenous H,0, treatment
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Table 1 Effects of exogenous H,0, on root architecture parameters of marigold under salt—alkali stress

febr B /d CK T1 T2 T3 T4 T5
5 222.30+15.46°  140.00419.04" 170.334+12.85" 192.33+15.68 218.67+4.16" 217.67+15.70"
- 10 306.0017.32°  194.66+19.98" 194.33+13.31° 199.00+13.86 254.004+17.79" 217.334-19. 93
15 358.00£11.19°  241.66+11.00" 277.66+22.43° 263.00420.00° 321.004+10.50" 274.00420. 21°
20 482.004-1.43"  344.664-22.80° 373.33+17.30° 441.67-+16.29° 465.00+20.5" 441.00417.69°
5 121.8144. 37 101.3044.60°  106.03+4.87° 112.5544.29" 119.554+3.98"  100.5143.92¢
sl 10 141.69+3. 97 110.54+5.92"  128.85+4.42" 130.1945.21" 138.1943.59°  105.19+4. 03
15 150.07=43. 84° 122.8844.06™  138.884-4.75 144.8843.97" 148.2643.95"  115.90+4. 24°
20 159. 0844, 23" 121.954+3.92"  138.36+4.67° 144.36+3.78" 150.37+4.16% 119.1644.00°
5 0.64-+0. 00" 0.527+0.01° 0.56+0.01"  0.5540.01" 0.58+0. 00" 00. 5340. 00"
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Fig.3 Changes of chlorophyll content of marigold under salt—alkali stress under exogenous H,0, treatment
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Fig. 4 Changes of fluorescence parameters of marigold under saline—alkali stress under exogenous H,0, treatment
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Fig. 5 Changes of REC and MDA of marigold under saline—alkali stress under exogenous H,0, treatment
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Fig. 6 Changes of osmotic substances in marigold leaves under salt—alkali stress under exogenous H,0, treatment
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Fig.7 Changes of antioxidant enzyme activity of marigold under saline—alkali stress under exogenous H,O, treatment
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R3I EHSDWRFESN
Table 3 Principal components analysis and analysis

of variance

EiL 7 i
PC1 PC2
Chla 0.961 0.233
Chlb 0.979 0. 057
Chl(a+h) 0.978 0.144
REC —0.920 —0.152
SS —0.420 0. 840
Pro —0.690 0.712
RL 0.853 0.323
RD 0.962 0.027
RT 0.917 0.161
SA 0.985 0.149
F, 0.967 —0.131
F,/F, 0.912 0. 364
F., 0.992 0.102
SOD —0.554 0.826
POD —0.188 0.948
MDA —0.920 —0.017
SAF AR 11.739 3. 209
T5 2 TR A/ Y% 73.368 20. 054
Rit EZvTEkER/ % 73. 368 93.423

H:PC1.PC2 4 I F/R E M4 1. FER S 2, T,

x4 TEVBTRAEENGEERIRER
Table 4 Comprehensive score and ranking of marigold un-

der different treatments

m B P SZatn el
PC1(F1)  PC2(F2) (F) 4
CK 1.282 —0.210 1.071 1
T1 —0.807  —0.198  —1.005 6
T2 —0.305  —0.008  —0.314 4
T3 —0.069 0.146 0.076 3
T4 0.333 0.307 0. 640 2
T5 —0.432  —0.034  —0.467 5
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Effects of exogenous H,O, on photosynthetic capacity
and resistance physiology of marigold under
saline—alkali stress

ZHU Jin-wei,JIANG Qian",ZHANG Wang-jun, LIU Xing, WANG Yan,

XTAN Xu-lin
(College of Horticulture , Gansu Agricultural University, Lanzhou 730070, China)

Abstract: [ Objective] To investigate the effects of exogenous hydrogen peroxide (H,O,) on the photosynthetic
characteristics and physiological functions of potted marigolds (Tagetes erecta) under mixed saline-alkaline stress,
and to identify the optimal exogenous H,O, concentration for enhancing stress resistance. [Method] Five concentra-
tions of exogenous H,O, were applied under control (CK) and mixed saline—alkaline stress conditions: T1
(0 pmol/L.), T2(50 pmol/1.), T3(100 pmol/L), T4(200 pmol/L.) and T5(300 pmol/L.). Phenotypic observations
were recorded, and physiological parameters including chlorophyll content, leaf osmotic substances, relative electrical
conductivity (REC) , malondialdehyde (MDA) , chlorophyll fluorescence parameters, antioxidant substance content
and root conformation parameters were measured. Correlation and principal component analyses were conducted for
comprehensive analysis. [ Result] The results showed that the REC, MDA, leaf osmotic substances and root confor-
mation parameters of marigold leaves exhibited an increasing trend with the prolongation of saline and alkaline stress,
while the chlorophyll content and leaf fluorescence parameters showed a decreasing trend. The magnitude of the
changes of each index was reduced after exogenous H,O, treatment, with clear concentration—dependent responses.
Among all treatments, T4(200 pmol/L) resulted in smallest decrease in chlorophyll content, leaf fluorescence param-
eters, and root conformation parameters, as well as the lowest increase in MDA and REC. T4 also showed the great-
est enhancement in leaf osmotic regulation. After comprehensive evaluation, the rankings of the treatments were CK
>T4>T3>T2>T5>T1. [Conclusion] It was shown that exogenous H,O, could promote the growth of the root
system of marigold, enhance the photosynthetic and osmotic regulating ability of the leaves, and activate the activity
of antioxidant enzymes, which could slow down the damage of membrane lipid peroxidation. Ultimately alleviate the
damage of saline and alkaline stress on marigold with the most effective concentration being 200 pmol/L..
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