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# E. ¥ KNO, .CaCl, . DA-6 KH,PO, .FeSO, - 7H,0 MgSO, - TH,0 Fn B 45 7 b 4y it 4 & B %1 £ & A 40 3 7]
PLETR 2 22 HAE R AR, R R AR BT A ERE (0.2% ,0.4%F1 0.6% ) 2 (NaCl) i T, 4 4 7 B % (10% |
20%F1 30% ) A AN FHAR G EGEEKN B W, IFRBTESNEZNTRAANE Y, £RKXW. (1)30%,
20% ,10% 7 3 7 21 3t 0.2% ,0.4% ,0.6%NaCl 38 F/NZF FH A WIRFERR ST K FE2HRE T 6.4%,
12.0% .26.5% . (2)0.6% NaCl Jir8 T4 fmfizh 7 , M TR EE ZEH A T 29.7% ~35.9% ; L b A fEH T, kA&
AHAEE T 67.5%~90.0%(0.2% NaCl i) (13.3% ~51.5%(0.4% NaCl 38 ) 1 0.4% ~25.5% ( 0.6% NaCl ﬂj}L)
FL30% % A B E T 0.2% NaCl fihitl T/ANZ WA A 183K 90.0%, Rindisk Al LN LEEZE4E
B, AP EE at 0.2%7 0.4% NaCl 3 T2 3 A& T 22.5% ~39.0% 1 41.7% ~43.2% , "+ % % b 2 3 A & T
22.1%~31.0%F1 14.7%~22.5% , X% ¥ b Z 0578 T 12.2% ~28.6% 1 24.4% ~32.3% ﬁt% & TR A I 4 AR
WHEMNEE, ) EIRIONERET, AWM T 30%MENLEENENELH ARG, AR ERKERIL,

KEE A ATB AN E B M T A E

ESY S .9512.1;5473;0945.78  XEKAREARD: A

Effects of compound anti-salt agent on seed germination
and growth of wheat under NaCl stress

LIU Xiaochen"?, WANG Shufeng', SHOU Songtao®, ZHANG Jianfeng'
(1. Research Institute of Subtropical Foresiry, Chinese Academy of Foresiry, Hangzhou, Zhejiang 311400, China;
2. Nanjing Forestry University, Nanjing, Jiangsu 210037, China;
3. Center for Rural Vitalization of Fuyang, Hangzhou, Zhejiang 311400, China)

Abstract: Seven substances, including KNO, ,CaCl, ,DA-6 KH,PO, FeSO, - 7H,0 MgSO, - 7H,0, and
sucrose were used to formulate compound anti-salt agent. Using * Jimai 22’ as test material, the water cultivaton
method was employed to investigate the effects of different concentrations of anti-salt agent (10% , 20% and 30% ) on
seed germination and subsequent seedling growth under different salt (NaCl) stress (0.2%, 0.4% and 0.6%) , and
consequently the suitable formulation of anti-salt agent for wheat was proposed. The results showed that: (1) 30%,
20% and 10% anti-salt agent had the best effect in promoting wheat seed germination under 0.2% , 0.4% and 0.6%
salt stress, and the germination rate increased by 6.4% , 12.0% and 26.5%, respectively. (2) Adding anti-salt a-
gents at a salt concentration of 0.6% , root dry mass significantly increased by 29.7% to 35.9%. Photosynthetic rate
was increased after the addition of anti-salt agent by 67.5% ~90.0% (salt concentration 0.2% ), 13.3% ~51.5%
(salt concentration 0.4% ) and 0.4% ~25.5% ( salt concentration 0.6% ) , respectively. The 30% anti-salt agent
significantly enhanced photosynthesis at a salt concentration of 0.2%, with an increase of 90. 0%. The

photosynthetic pigment content of wheat was increased, with Chla content increased by 22.5% ~39.0% (salt con-
centration 0.2%) , 41.7% to 43.2% (salt concentration 0.4% ) ; and Chlb content increased by 22.1% ~31.0%
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(salt concentration 0.2%) ,

14.7% ~ 22.5% ( salt concentration 0.4% ) ; and carotenoid content increased by

12.2% 10 28.6% ( salt concentration 0.2% ) and 24.4% to 32.3% ( salt concentration 0.4% ) , respectively. In addi-

tion, other physiological indicators also had corresponding improvement. (3) Based on the principal component a-

nalysis, the results showed that wheat treated with 30% anti-salt agent had the highest score, so 30% anti-salt a-

gent was the most suitable concentration ratio.

Keywords: compound anti-salt agent; wheat; salt stress; seed germination; resistance physiology

B Sl B A R AR A AN T o bR, A 3 3 s 2
N Z /D3 —0F Ji A 30 RO B o€ Y R A
BTG E PP IR PR o BR T8 B B
FEREAN , AR KI5 A B b R R A B 3R E R
S — R EERAD R 5 &Pk b
BEUR, {H AR 38 2 YT A P 1 AR KOR B 5
M) A 3 A AR ) 20 4 Y B Tk R
A TEE Y AT R N A A R
WA ST 3o T M SRR R S A B R A2 4
HER S RMYIARSET . F i b X EY
M FE R AEFF R i IR E R RIAA EEE
X, FEZA 3.69x107 hm? LB H A 40V 2 B
R AR S e, X T R A b R
YR FE AR A AR B, , P L) i Ao B — Tl £ G
FIRYAANED)  F 3= 5 04 BOK B2 IR AT 00 20 B R
FIH2

INZZ (Triticum aestivumL.) =3 FH FE AR EAE
Yy, JE T R VR FE R TR 2R A K
U DO IS A O T N B LR T R RN 2 W] BV
60% A 110 (HALA BFSE K B, 4% /N3 Xt Bl Kk T
WA BCOmR TR P | FLIES BE UK M X 4/ N2
srEER Y U 4R m /N AR R AR A
WHEIRZ — o WFFER B, Bl i HI SN 52 1
X R0 0 — A RO R B e R B I T O
% NaCl it /NZZ 1 05 315 S5 Al 4 2k K BT
WA EFRITR N S /N SR AR Y i (4 w
T B R /N R AR T O e e P VR b Ak B
A DABE R /INZE Rl TS 1) A T o 1 R A P AR
TRBE TR | R AR e X 4t i A

W AR RS0 SR ) o 40 G it ), W e 22 L4
FEIBTER R AR ), 0 3 — 20 B vy B AR ) (4 Tid
e ) e B R B B A R Y, X R i
AR LRGP, ELA g B 5 i 1HL H i % 22 i o
PR A AR A AE Az 5 1N O T Y 413 1 AN 5853
BT ACHIE 5 38 2 ok £ 0 38 R i 2 A prEh A,
X /NZE DT A DL K A v A KA TR AR AT E
PaR Tk K061 RO AN B SN o B a S8 2 RE RNy VAN G B
PRV [ B2 e 0500 rO VR FHASCR B B 5l i 2

ARSI AR K ARIERL, SLERR OB 18 %
BERSIEMIRYBUICHE B0 56 o B 0 B, B

BT AR B e M S L R

1R i

1.1 farsl

G i F AR L AR B Al R A A BR A
TR TR A 227 AINEFP A R KR BR AP RL
AL A b T A AL 22 W, 48 7% NaClO 1 75 4b #
10 min J5, HZERKIEDE 3 I, BT TR EE (20~
25°C) T NRLRAE . 56 T o MR} B 2 BT ARl
5T i S g % i T
1.2 REETT

ERA3 i3 A BEER 434 B NaCl, ¥ 950 B 43 531 0
0.2% (A1) .0.4% (A2) .0.6% (A3) , B EH5 5 N
-0.135,-0.293 . —0.451 MPa, HR#E/ A Fl 5k,
P& AR ER A R AR (LA SR b Ehm) ) i e
757, 8434 KNO, . CaCl, . DA -6 KH, PO, , FeSO, -
7TH,0 MgS0, - 7TH,O Fl M, o rf b b o fci,
REREE A E bk 2E A K R R i KNO, AN
KH, PO, N Ay #b 7875 57 ; DA -6 Ry 2E KA 3 71 5
CaCl, .FeSO, + 7TH,0 Fl MgSO, - 7TH,0 K58 T4
1NN v I VI (S R o 1| R s v T '8
0(B1) .10%(B2) ,20% ( B3) A1 30% ( B4 ) 4 A~ A
WP (BIBH 5N 0,-0.010,-0.042, - 0.074
MPa) , 54 6] 3 B 19 NaCl ¥ W& 48, 43 12
ANRLHR RIS R — 28 O IR (CK, 2livgoK) |, 4%
SEPRA LA B BB IR B B H N2 1 s,

1 283 PR A B ) Tl A TR A A SUZ IR AR
o 12 em WYIGFRINL, 56 FH /D 5 AH MR BE 19 NaCl
VRO, FH-TR 45 2 AH 7 A B B BT R R R B Ry
FRMLE T 25°C TH PR h i R s AL 3, B> ik 2
WEANHEE BAEE 20 KMt T, 30 S WI7ETE
4R BN FEZEIRE K, DL YEFE DR AR, PR R4S A BE R
FE R X RS , W58 T 10 o) 45 b B4 Fh - & 2R
VU N S e e ot |2 A A (B L e R T 7 N
REENIE, Z G HHELNEES d, FEM TR E—
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XGEfRAF 525 BIHTER RN NaCl e T /N2 F 18 & A AR 520 201

U 0], PR A — B 4, B A 2 12 fL
AKEEFE T TN AR T T 10% iR (£
FREEWE ) ARZL3E 5% 8 FRIREE N (25+1) °C L 1
YREE N (15+1)°C JGIR 12 h (OGIEEREE 2 000 1x) .
FEF% 60 d J5 BURE , D AH G A AR A Fe A
1.3 $54RIUE
1.3.1 sk Hhayn e HEESBS R (VA-
PRO5600, 3 [E WESCOR ) Il 5 ¥ W 1) 13 75 T 1 Vi
B HRAE T AIAR I RIR R BB v,
Yr=-RTC

P R SARH L, R=0.083x10° , i N L « Pa -
(mol « k™) ™ T M ZEXHRLEE , 507k K5 € s
BB R EE 2 mOsm - kg™’
1.3.2 A Ffarem e RN T AT ERF
K EFM AT DR .

KRR = AR AR T 5< 100%

K= 2R B 0 B e ZE R T B K
Fh 7% x100%
1.3.3 #hAmENE  FiHEE 60 d, Kk
[EeEa o 5 B N Y R R o L b =
UEARIE T H R T K I, B A W A AR TR
105°C N AH G T 70°C FHET 2 EE, H /i KF
SRS EB I T i
1.3.4 kemFEpE HEHEMHK 09 : 00—I14 : 00,
TE = A E#E OGS 1Y Li-6800 (LI-COR Inc. , Lin-
coln, USA) {22 A [A] Ab B F i | 9 40 & 3R
(P,) SALFRE(G,) Julm — ALK (C,) M7
BHPR(T) , EHETEEBIFNE 3~4 F ErF T
e, BRI PE 6 DR BOFHIME, SBaARL
5 (PAR) N 800 wmol + m™' - 7' i EESE K
2R 500 pmol - L7 RFESYE Y CO, W E Ny
400 pmol + mol ™',

F1 BRERENESER/MPa

Table 1 ~ Osmotic potential of each treatment solution
2 b 3] V8% Ik e B
wa v DCRRIRIE
Treatment ~ NaCl treatment nti-salt agent Y/ MPa
treatment

T1 Al B1 -0.135
T2 Al B2 -0.071
T3 Al B3 -0.094
T4 Al B4 -0.098
TS5 A2 B1 -0.293
T6 A2 B2 -0.130
T7 A2 B3 -0.170
T8 A2 B4 -0.192
T9 A3 B1 -0.451
T10 A3 B2 -0.236
T11 A3 B3 -0.256
T12 A3 B4 -0.271
CK 57K Water 0.000

1.3.5 k& e&dae SRESWEIEEEHAMIE
MBI 3~ 4 B E M, H N 2B TR A R B
POIE SRR N E AR
1.3.6 HibAmIgireymz  REFZWEME 3~4
F L NBT 35 052 A8 8 AL B AL B P (A )
TN B 12 00 R 3 S A DB 1 (A ) P 5 AU 1Y
W 5 3t S Ak BTG (A, ) O BRACEL HE 2 R v
ME BESHE(Cypa) ™0 s /KA = TR E T2
MR Bt (Cogp) ™ A 3 IREA
1.4 #HESW

12 FH Microsoft Excel 2021 4%t filr A I & 2%
PEAT AL R 2 8] 2R ] DPS 12.26 i1 SPSS 27.0 %k {4
HATEAE /00, LSD k4T 2 8 [, P<0.05 3
RESAGIFE L, BRPERY i+
PRIEDR 2™ SR FTR

2 ERE5H

2.1 fEFIXFERME T/NEMFH LM
HH2 2 Al 0, AN [l BE BT R R0 6k A [R] 36 il
AN B & B B R (P<0.05) |, S48
HRZH (CK) A L, 28 Bty 6 2 b B S () b1 & 2 %
TR ZEHBIBEAL, o AL T9 1)k 2F 3 8 LT CK
(P<0.05) , RFEFRMEET , BIMPrELHl G & 2%
YA TR (SR 0 N 0.2% Y B4 #2755 T & 2
R R 6.4% (0.2%) 1.6% ~12% (0.4%)
1 18.2% ~26.5%(0.6%) , 343 HI7E B4 B3 B2 i} ik

F2 AT PE T/NEMFIHEZNZIG
Table 2  Effects of anti-salt agent on wheat

seed germination under salt stress

b3 RFHR

K24

Treatment Germination rate/%  Germination potential/%
T1 89.86+3.83ab 68.12+1.45bcdef
T2 86.96+2.51ab 63.77+1.45def
T3 88.27+2.83ab 79.51+5.09ab
T4 95.59+0.07a 82.28+2.80a
TS5 82.61+2.51b 66.67+1.45cdef
T6 86.96+2.51ab 71.01+2.90abcde
T7 92.56x1.45ab 77.60+0.33abc
T8 83.93+3.71b 73.58+2.23abed
T9 71.01£9.50¢ 59.42+8.07ef
T10 89.86+3.83ab 68.12+1.45bcdef
T11 83.93+3.71b 56.13+8.67f
T12 85.51+3.83ab 75.36+6.32abed
CK 91.30£2.51ab 69.57+2.51bcde

T : RIS /NG FRER R AN ) b B 22 ) 22 5% 8. 3% (P<0.05)
T
Note: Different lowercase letters in the same column indicate signifi-

cant differences among treatments ( P<0.05) , the same below.
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SR, DEAh, L aRPTER 7R b BEXF R 1) /N2 K 2 4
WARAT AR EE T, DIERAR LR SRR EE 0.2% B
INZZ TN 1) 2 25 30 R0 & 28 SR B AT B 750 v B 1 7
LT TN R0 e E 0.49% I 5 52 Se T [ 728 Ak
A MER R 0.6% s 5 Je T I B-F- T 4 0 3t
P RN ER B HEBBRLEIHEIFA R,
VSTRAS B X /NFE T RS AN K, R 25 3 0 e 2R 34
EEb I 25 R FE R AR A SR, RS
SRR NI O AN L S - B i (9= Bva: LD
ER VR FH e A
2.2 WEFIXTEE T/NEHEEMER N

M 3 A&, /NZ S AR T A B T
T 48 T v, 0 A 4 e R A A g D
ARG LT, CK AbPHAER 5 10 A 4 1 3 18 K
FHABAHE(P<0.05) . FEFRWME ST, W NAEY)
PR AR AR TR 6T /IN 22 40 1 45 AR o i AR W e
AN AR BE A ), AR S i 1 AR Ak F A 5 R AR
Yrid BRI S E A2 A3 ERRIETE
/INFE By AR T A B B AR R vk B Y T R e T
PR IE 4 BIFE B2 F1 B3 b33k 3 5 A fH
Ay 5 R 1.7% ~ 9.3% (A2) Fll 29.7% ~ 35.9%
(A3);T7E Al EhorHk T 2 ek 5 THR Rk 3,
£ B3 AbHEE E R KAE, 5 Bl A HLHETH 10%, Hodp
T10 . T11 Ab3 AR T ot i 1 25 =5 T9, Ho At 4b 24 i)
Tol 225 (P<0.05) . FRW/NE P &G s
EE P BTER R AT LAAE — R AR HE /N2 4 it
TR

TE 0.4%Fh VR ETT /N Wy it iy b, b A= ) o
FLEA: Py ik BB AR 70V B 2 e TH IS B Tk 3
1M 0.6% L RIE T , & 2 TR R AL

®3 mENXEPE T NEDEFHENENRI
Table 3  Effects of anti-salt agent on the average

biomass of wheat seedlings under salt stress

fbEp Ui Hb 3 B4R
Treatment Roots Above-ground Total biomass
Tl 0.0168+0.0009cd  0.1227+0.0082a  0.1395+0.0082ab
T2 0.0155+0.0022cd ~ 0.1146+0.0164ab  0.1301+0.0186bc
T3 0.0184+0.0011¢ 0.1193+0.0098ab  0.1377+0.0105abc
T4 0.0178+0.0008cd  0.1251+0.0056a  0.1429+0.0063ah
T5 0.0172+0.0007cd ~ 0.1195+0.0068ab  0.1367+0.0074abc
T6 0.0188+0.0007¢ 0.1259+0.0038a  0.1446+0.0035ab
T7 0.0175+0.0009cd  0.1192+0.0089ab  0.1367+0.0094abc
T8 0.0157+0.0011ed  0.1214+0.0095ab  0.1371+0.0106abc
T9 0.0195+0.0002bc ~ 0.1293+0.0119a  0.1488+0.0120ab
T10 0.0264+0.0021a 0.1458+0.0114a  0.1722+0.0132a
T11 0.0265+0.0031a 0.1419+0.0186a  0.1684+0.0208a
T12 0.0253+0.0058ab  0.1406+0.0047a  0.1659+0.0105ab
CK 0.0121+0.0014d  0.0897+0.0184h  0.1018+0.0192¢

5 B1AH L, M b A 5 5 0 R 1.6% ~ 5.4%
(A2) 1 8.7% ~ 12.8% (A3) , B A= W& 43 ) Tt 5
0.3%~5.8%(A2) Fl1 11.5% ~15.7% ( A3) , 7 37E B2
AEBRIA IR T AE 0.2% 8 0 W E T, —H BT ih
T BE B T i S SR U TR B 7E B4 Ab 3LA F|
K, GXF IR BT AR EL A3 i 2 5 2.0% (M B AN
24%(SAEYE) . B TETD mER A ELL T,
FERR -1 A 3 A8 IR B2 (10% ) 4T3 77 X /N 22
Ly b _E A3 00 A A AR AR S G T A AR B R
T, R (30% ) HLER 7RI 6 /IN 2 4 v b b 0 1Y
A BAT AR RV T, v B S AR (20% LA R ), AN
ARG a e e A MHER .,
23 MERFIHBMETNEZHESEZLRSHS

KEBERHN

HRZE T 20 R B (F 1), A AL BT
INEYIRY 4 BOLEHEIR(P,,G,,C,, T,) YA W3
R (P<0.05) . 5 CK AL, &3 Wit T /N 4
MEOEE R P E TRE(P<0.05) , BIEY$T
EAERAHFG A —FR W B 0 P, ER R BT 7]
WRERY T T BT B 1A 3l B T 67.5% ~
90% (R /MM JE 0.2%) 13.3% ~51.5% ( £ 4y He i
0.4%) 1 0.4% ~25.5% (ER 5T HE 0.6%) . /N4
B G AEER R FE 0.29% st BT E5 770 e 8 1 28 A
FRAEE P ARRLCE 1B) . BANPLERAG, G, 530
HAIMT 38.5% ~91.9% (Er W IE 0.2%) .22.6% (£
IPHEIE 0.4%) F119.9% ~ 15.8% (53 W 0.6%)
ML 1C AT A —3h /v B, AR B e 46 77 b
PR C lH] 22 58 3% (P<0.05) . Bl BLh vk
FERHE NN, C, 25T 5 FE TR B AR b a4 (rh
FEERIMABRAN) o AEBCA B IMPTER IS, T Bl 45 5 0
AN 2 AR B (E D), R P e
T IBTER S T 40 038G T 13.6% ~66.1% , i
HEEER AT, BT 30%BuEh Rl T34 T 37.4% ,
R ERNE T, 10%H1 30% BT ER R B 1Y Tr 43 5148
" T 7.2%HM 5.7% ., v LA, fFEERsrhiah 0.2%
0.4 % F , T~ & 175 00 %) 470 68 750 vk e v B
AN YOG AR i 5 AR 43 A O 0.6% , idh
FIHIE Ry 209 1F , /INZZ gl 6 A iR e =

R T7 22 20 e 45 R v J0, AR RIARBR T /NAZ 4
R EE AR S E(MEEMERAE M)W
AAFAE—E 22 5% (P<0.05) . 3 Fii (AR5 &
HRE I AR IR S f Ea F (18] 2A B C) , i mbiEh
FI it v AR S BA e (BR R 0.6%
AN 30% BIALERFIBRAL ) |, Chla 23 BITHES T 22.5% ~
39% (£8P E0.2%) A41.7% ~43.2% (Eh /M HE0.4% ) |
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AN TR R BT R R AL B 2 (8] 22 5% W 3 (P<0.05) , Rl
Note: Different lowercase letters indicate significant differences between all the different treatments ( P<0.05) ,the same below.
1 mEFEBE T NEHESEZIESHAT N
Fig.1 Effects of anti-salt agent on gas exchange parameters in wheat seedlings under salt stress
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Fig.2 Effects of anti-salt agent on leaf chlorophyll content of wheat seedlings under salt stress
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7.4% ~14.5% (ER 73 0.6% ) , Chlb & &4 51 715
T 22.1%~31.0% (£ 0.2%) 14.7% ~22.5%
(ER W FE 0.4%) . 13.4% ~ 17. 6% ( £k 73 vk J&E
0.6%) , W% MR EREDHITE T 12.2% ~28.6%
(R 0.2%) . 24.4% ~ 32.3% ( £ oy e &
0.4%) 4.1%~5.9% (F/THEE 0.6% ) . X—45 Rt
W, B A 32 3 ER ik 3n i A BT Eh R AL RS H
gt RE B, A, AT, Chla/Chlb {H
16 2.55~3.62 e sh (K 2D) , £ Ab 3 ju) T i & 2% 5
(P<0.05) . FERE T, PrEk RIREAR T /2 Chla/
Chlb {8, FE0E N 4.2% ~16.3% . .3 B 3085 57 %F
R N ANE DA R E R,
24 WMEBFINHBET/NEHHENENBEBREN

Al

HI & 3 AT AN N2 Dyt | 3 R
AL BRI 250 (P<0.05) , I HasmyiEhila,
AT 3 PTG PR DR IR T
Py R RS R 23R 41.3% ~183.1% (SOD) |
5.9%~12.8% (POD) F1 21.0% ~ 86.1% ( CAT) ; 7E15
ELATF | SOD JE AT POD 36 M ¥4 Bt 25 B $h 70 vk &
()T S B ST I R R AR Ak R g e v B R i
T, W R B e TS BT TR AR A 43
TE 30%HTER T (Fh I3 WHE 0.2% ) F1 20% ( Fh53 e i
0.4% ) LS e ARAE , CAT TG PEARAL W A 2, 2 5Ek e

180

T AE Al e, 2 S AE 20% (343 W 0.2%) Al
10% (Fh 73 W 0.4% ) HUER R AL BT 34 3] e I H
AR A TR 7EFR T A S T R v R
IINZE LT BT A T PR S DA BT AR R S i T
-1 & 1A 22 3 9 5 46 8 % 5 2/ 2 g i AR K
PR, LV e SR BT
25 MEBFNBBETMNEHAFA_BSEN

=AU

T2 EE B N, CK 5 T9 4b 3 (A3B1) G
2R (H T3 B T HABA R (P<0.05) ,
SN 3 I I 51 7 N[ SN 11 1= 11 e A L 5
ALK, ER R EER 0.2% B JL-F- 541 22 4k
ERITUREE R 0.4% 0, Bl ST RV B i T = S B
SeTta AR AL 3 Eh A B R 0.6% B, TR %
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Fig.3 Effects of anti-salt agent on the antioxidant enzyme system in wheat seedlings under salt stress
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Table 4  Principal component analysis of each index

iV F 43 Principal component
Index PC1 pPC2 PC3 PC4 PC5
) ZUPK 0.428 0.367 0.486 -0.437 0.295
Germination rate
.
; .7;9;,5» _ 0495 0340 0.391 -0.385 0.411
Germination potential
R -0.645 0.613 0.129  0.120 0.080
Root dry mass
7] N=A
imt”ﬁiwgi‘ -0.486  0.721 -0.056  0.323 0.163
Above-ground biomass
ISREEL /by
“@%‘i‘ -0.542  0.733 -0.020  0.296 0.153
Total biomass
=1 L;A'\E
UL 0.265  0.660  0.025 -0.197 -0.362
Pro content
somﬁﬁ 0.568  0.014 -0.519 -0.244 0.071
SOD activity
— P=N
e L 0.580  0.558 -0.253  0.071 -0.122
MDA content
D, VT
IOD@.E 0.252  0.566 -0.248  0.274 -0.075
POD activity
P
CAT‘”.& 0.371 0.487 0.181 -0.377 -0.545
CAT activity
% =N
PEREER_(5ie 0001 0506 -0.122  0.220
Chl content
HIBHE T, 0.773 -0.074  0.176  0.502 0.233
HLAHE P, 0.464 -0.100 0.624  0.417 -0.370
Mila] CO, M €, 0.699  0.181 -0.369 -0.059  0.391
SILRE G, 0.833 -0.044  0.203 0.467 0.077
FEF(H Eigenvalue 4.567  3.039  1.691 1.530 1.164

T3 2% TR/ %
Variance contribution 30.446  20.262 11.274 10.198  7.763
rate
T 2 5THR/ %
Cumulative variance 30.446 50.708 61.982

contribution rate

72.180 79.943

x5 BREXEHE T NEEREWNESITNERERF

Table 5 Comprehensive evaluation values and ranking of the effects of various treatments on wheat growth under salt stress

AEFE Treatment PCI PC2 PC3 PC4 PCS Gamn HF
Synthesis score Ranking
CK 0.520 -3.603 1.337 -0.737 0.567 -0.453 10
T1 0.433 0.960 -1.463 -0.750 -0.467 0.043 7
T2 1.800 0.080 0.303 0.757 -1.343 0.573 3
T3 0.723 0.340 1.137 -0.763 -0.793 0.277 5
T4 2.170 0.813 1.417 0.897 0.613 1.123 1
TS 1.027 -0.667 -2.250 0.277 0.940 0.023 8
T6 -0.793 -0.117 0.027 —-1.483 -0.563 -0.457 11
T7 1.523 0.820 -0.743 -1.020 -0.003 0.443 4
T8 2.200 -0.173 -0.510 1.067 0.600 0.730 2
T9 -3.370 -2.350 -0.573 1.237 0.703 -1.383 13
T10 -2.716 0.763 0.857 0.373 1.243 -0.440 9
T11 -2.593 1.147 0.400 0.560 -1.190 -0.547 12
T12 -0.913 1.983 0.070 -0.413 -0.307 0.063 6
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