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Table 1 Soil improvement test treatment
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Fig.1 Effects of different treatments on the growth of marigold
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Fig. 2 Effects of different treatments on malondialdehyde and proline of marigold
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Fig. 3 [Effect of different treatments on antioxidant enzyme activity of Marigold
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Table 2 Salinity tolerance coefficients for growth and physiological indicators of different soil conditioners

Ak g pH ST SB MDA Pro SOD POD CAT

T1 0.69 0.95 0.92 0.84 1.02 0.95 0.99 0.98

T2 1.02 0. 85 0.95 0.58 0.73 0.84 0.94 0.81

T3 1.04 1.14 1.08 1.48 0.88 1.09 0.96 1.69

H:a=0.05,PH #7%,ST 2241, SB kA %0, MDA TN B, Pro I & B2 , SOD # A1k ¥ 1 fL B , POD i3 Ak ¥ B, CAT i

AL AT, TR .

B 3 I X 2% 4 A i R AR B AT AR O
SIHT AR A AL SR AR A OC REUE M (K 3) . T
bk = S 25 B OMDA T CAT 2% 8 3 1E
I (P<<0.01) s 22 M5 70 B8 MDA il CAT 21
FIEAH L (P<C0.01) ;73 B85 MDA Ml POD £ 1
FIFE M 26 (P<<0.01), 5 CAT 2 & % IE # 56 (P<
0.05) ; MDA 5 CAT #l POD & # & % 1E #H 3¢ (P<<
0.01) ; CAT 5 POD Flfili 2 & 1 W W & 1E AH ¢ (P<<
0.01) ; H A 446 b 2 18] 1 AH G 56 R A K B 1 2 KO
SOD 5 HAh 5 bR #B 2 1A OC (H 22 S A 1 3%

2.3.2 E R4 a4 8 SPSS 23. 0 X ik )7 4 45
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AOBRIEAT 3R A b (R 4) , 45 3R B 3 A I 3 G
225 A ¥ #5 (comperhensive index, C1) B9 51 ik % 43 51

9 68.6% F123.9% , RiFTTHR AL 92. 500, & BE AL A
TREAE R o B, 2 HUAT 24 32 o1 R 7 55 48
R RO PP 9 255 1R R
B85 1 3 3 oG 45K B R AT R bR R
S BB MDA FIL CAT, 435 24 0. 343.,0.409.0. 392,
0.423F10. 409, F 2 W i £ vh B2 R Ak 3 rh 5 4
Az K TE 25 R 0 RN S A Tl IS T 1 R AR B . 5 2 R
3 RO R 458K B RRAE [ 5 A SOD L POD Hll Pro, 4351 4
—0.497.0. 658 Al —0. 468, F= & Jz W th 78 v 1k £
b B G T NS R T ) B AR AR B
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Table 3 Correlation analysis between growth indexes and physiological indexes of marigold in 3 periods

i pH ST SB MDA SOD CAT POD Pro
PH 1
ST 0.635" 1
SB 0.588™ 0.624" 1
MDA 0.590™ 0.605" 0.511" 1
SOD —0.320 —0.217 —0.069 —0. 316 1
CAT 0.597" 0.503" 0. 365 0.795" —0.261 1
POD 0.320 0.284 0.428" 0.449™ —0.101 0.446" 1
Pro 0.273 0.196 0.236 0.236 —0.019 0.379 0.117 1

TE RN BRI OCR, BEAT R 0. 055 KR M R, BEKTH0.01,

(ELASOR , 32 B i 48 e i 4 s e v B2 R AL - R 7
7 56 X8 TR R R A RBURPE o DL, Bk e R R

MDA .POD . CAT A F kot [ 5 2t B3R PR i) 3278
FEhR o

R4 FEREREBERHERSFFERERTHKE

Table 4 Principal component eigenvector and contribution rate of growth physiological indexes of marigold

A AR bR AR 1] 1
ES ) FRIE(E STt/ 0 RBUSTECR/ %
pH ST SB MDA SOD POD  CAT Pro
Cl, 0.343  0.409 0.392 0.423 0. 306 0.152  0.409 0.314  5.487  0.686 68. 582
Cl, —0.029 0.178 0.203  —0.022  —0.497  0.658  0.162  —0.468 1.916 0.239 23.945

2.3.3 FEBE SIS H RS R R TR
P (4 T A 2R BOK R A - Sk R 2 2R S R A Ml
(comprehensive index, CI) , | H 38 J& pfi % 28 =X (3) 1
(4), 5050 4 R AS [R] i R 790 Ak 3R A X 7 1 SR e
PRBLE U (XD AR5 A R (5) T8 24> 3 14 19 AL 43
B 0. 741 F10. 259 M4 A K (6) , 75 it £h 25 5 1
WIE Do DEACER T B8R R b B b Ak + 25 5 48 AR I
M BT AS A0 o B A5 SR PO (L, D (B K, 0 P g R 0 A
UF o ZEA X« 4 D Ak B AR R b i R AR o B 55
MWW R 4R, T3>T1>CK>T2; A # , CK>
T1I>T3>T2; ¥ 4, TI>T3>CK>T2, %At
Xif, 4 Fifr b PR A v R b R R SR P R B 554 Ok

A W > 0T B R AS - AR Bk > B A B >
CK(F5),
3 itig

3.1 AEHEKREENK R FAE N &R
3.1.1 A ¥kwm  JEhn RS R A S, Y
0 =N I o S G A A S 1= AN -aa X I VA R

A 3 SO A I R A AE RS R T 38 23
o PR AR R v S5 R AN 4 b ok i B BE A R — B,
B R AR AR T HEHNERKRET KR
T3 75 3 10 253X 5 R o A AR R R R R X 2 AR
A R A FAE R kR —AE 06T A AL 5 e
R TR X PR A R A Y S e F SR A R — B, AR
gErh, o WA S + B R WAk AL BN B IR T T A A
PR R, B S5tk MR 2E R B E . B
AT IR T T A kS R 2L S CK 22 5%
AN E ARSI TR T R4 M 2%
R 23 BB, 3% 5 0 0 25 PR 58 Bl 2B 9 B T DA
S TR PR R S S AT A R — B

3.1.2 A#ram AT R BIR YR ER P38 5 Y
BL 3= BB 3 VA B A 3R S8 0 Y RN 1 S
B RGUATY . MDA J2 40 i S i S Ak i 7=,
Hofr i 5 R R e e 2 R G, BRI RT DL MDA
ORI A B RE . MY e R T
if E B BUR Pro 5515 7 I 1 4 Ok 4k 45 A0 5 i H
e R A 22 M R, BRSSP M B R AR
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Table 5 Composite index values, affiliation function values and salt tolerance composite evaluation values for
each indicator under different improver treatments D
i 34 4k 3 Cc(1) C(2) u(l) u(2) D e
T1 —1.192 0.791 1. 000 0.927 0.997 2
T2 —0.339 —0.743 0.635 0. 876 0.716 4
T3 1. 147 0.930 1. 000 1. 000 1. 000 1
LRl
CK 0. 383 —0.979 0.673 1. 000 0.779 3
TR R 0.654 0.262
[ 0.731 0.287
T1 —1.023 —0.780 1. 000 0.916 0.971 2
T2 —0.676 0.752 0. 830 0. 887 0.850 4
B T3 0.686 0.969 0.839 1. 000 0.894 3
CK 1.013 —0.941 1. 000 1. 000 1. 000 1
TR R 0.618 0.322
& 0.656 0. 344
T1 —0.968 0.856 1. 000 1. 000 1.000 1
T2 —0.037 0.375 0. 604 0.791 0.669 4
T3 1. 385 0.212 1. 000 0.720 0.903 2
W) AL
CK —0. 380 —1.443 0. 750 1. 000 0.837 3
TR R 0.561 0.299
L E 0.652 0. 348
T1 —1.153 0.210 1. 000 0.758 0.937 2
T2 —0. 364 0.511 0. 665 0. 895 0.724 3
PN T3 1. 200 0.743 1. 000 1.000 1.000 1
CK 0. 317 —1.464 0.625 1. 000 0.722 4
TR R 0.686 0.239
A 0.742 0.258

F. SOD . POD FI CAT 43 1t AT 52 1% #4914 47t
PR I AE A T R X e 38 3 R S AR g
0 TR 65—+ o T 0 42k Ak P 4R v 7 A7 4 1 i (9 POD TR
P BEAR SOD 5 CAT i ¥ \MDA Hil Pro & it . 7] fig
J2 A SRy il FH 0 R ok 22 AN TR AR A IR T T 55 4 AR
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Effects of soil amendments on the growth and physi-
ological characteristics of Tagetes erecta

XIE Qiao-giao',LIU Wen-lan'", LT Guo-hu’, GAN Wen-yu*, TANG Hong',
TIAN Qing'
(1. Forestry College of Gansu Agricultural University, Lanzhou 730070; 2. Gansu Huayun Environmental

Construction Engineering Co , Lanzhou 730070, China)

Abstract: [Objective] This study investigates the effects of various soil amendments on the growth and physi-
ological characteristics of Tagetes erecta in saline-alkali. [Method] Using a controlled potted experiment, we ana-
lyzed four treatments: no amendment (CK) , calcium superphosphate -+ ferrous sulfate('T1) , phosphogypsum (T2),
and microbial inoculants(T3). The research focused on marigold plants grown in moderately saline-alkali soil in Lan-
zhou New Area. Principal component analysis and membership function analysis were employed to evaluate the effec-
tiveness of the treatments. [ Result] The application of calcium superphosphate + ferrous sulfate increased POD ac-
tivity in marigold leaves. Phosphogypsum improved both plant height and POD activity. Microbial innoculants nota-
bly enhanced stem diameter, as well asPOD and catalase (CAT) activities in leaves. Compared to the control, the dei-
ffernces in POD activity were statistically significant (P<Z0.05). Specifically, the POD activity rankings were as fol-
lows: T3 > T1 > CK > T2 (budding stage: CK > T1 > T3 > T2; early flowering period: T1 > T3 > CK >
T2). Overall, the effectiveness of four treatments in moderate saline— alkali land ranked from strongest to weakeast
as: microbial innoculant > calcium superphosphate + ferrous sulfate = phosphogypsum > CK. [Conclusion] In
conclusion, the microbial mycorrhizal agent emerged as the most effective soil amendment. This study offers valuable
insights for the application of landscape plants in the greening of saline land.

Key words: saline soil; soil conditioner; marigold ; growth characteristics ; physiological characteristics; salt toler-

ance evaluation
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