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Promoting Effects of Different Types of Seaweed Polysaccharides on Soybean
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Abstract: In order to screen the types of seaweed polysaccharides that can significantly improve the salt resistance of
soybeans. The soybean variety Zhonghuang 13 were identified with 100 mmol-L ™" NaCl solution for screening tolerant soybean
varieties in soybean seedling stage. After the two true leaves of soybeans have fully unfolded, spray 0. 1% of the seaweed
polysaccharide solution to compare the effects of different types of seaweed polysaccharides on the growth and physiological
indicators of soybean seedlings under salt stress. The results showed that under salt stress, soybean seedlings were suffering
from penetration stress and oxidation stress, and growth was suppressed. Applying different types of seaweed polysaccharides
can alleviate the inhibition of salt stress on soybean seedling growth to varying degrees, among them spraying fucoidan LT
increased the height of plants by 17. 86% , root length by 12.37% , and root dry weight by 35.71% compared to the salt
stress group. In addition, applying different types of seaweed polysaccharides can also increase chlorophyll and penetrate the
material content, significantly enhance the superoxide dismutase (SOD), excessive Oxidase (POD) and Catalase ( CAT)
activity. The application of different seaweed polysaccharides can also reduce the content of malondialdehyde (MDA) content
in soybean seedlings and improve the protective ability of plasma membrane. In conclusion, different types of seaweed
polysaccharides can improve the salt resistance of soybean seedlings. Among them, fucoidans was more effective than sodium
alginate and polysaccharide from Enteromorpha prolifera on soybean seedling salt stress resistance.

Keywords: soybean; salt stress; seaweed polysaccharide; fucoidan

K. (Glycine max L. Merr. ) &3 FE T E A G
Ve, o N R LR D .+ R vk
JUE SR ) AR A R R A kA AR R R — A T2
SRR FhWa © R i R 527 i A B
R EZA Y e R 2 — ) KOfE N EE
OFANT ST (R /I /X = ISR € i ) L Ml N O N
FINF T K R, A s AN R R e,
PEEZRE L A HEEE Y,

e %E B #9:2023-05-18

(GRE 25l 7/ DN R 7)oy (3 i)
FERSY, IR T ER 50% L) 1Y, BEL
B2 52 2%, phr AN [R) 9 B 2k 3 1o o AT i TP
W MR | AR R IR R T 4
NEHENE RELNE ABRELEED ) WA
PEsn i BOR AE e Gkl B 3 T2 R Y
BRSO — L S A A AU a4 ok
FROBIF S e B, T 8 B HU 300 RE A8 4% A D R B R 1Y)

E& WA P RGN i MR BE B JEABHIRL 55 #2351 H (1610232023009)

F—EH ART-(1987—) , 2, TSR AL B FROF 5T 51, 328 IR 5 P 2 AR v 7 FHARF 5 . E-mail ; zouping@ caas. en,,

BEIRAEE 2= G (1976—) B 1+ W5 61, F B AT ER i A= ) W% JRAZ 9 5 R R 5% E-mail ; liyigiang@ caas. cn;
FIH 52 (1987—) , I HiA BIAFFE R, BN FMGEPEAE YRS E TR S5 H . E-mail : jingchangliang@ caas. cn,



74 K =

B2 L

DR R A T ET ISR e RR
R SRR AR A 7 R — Rk BOR RV 1 1Y
PRI

FHRAE ERORIE TR, — R R
R IR 220, 2 th o el P LB | H SR A
FIERERR AL I, 73 1 & A /0 B R ARORE 4 40 WE A
FLA WA, OF B MR I B RR AL L 3 b 4G
o AL AR o
Pl R AR SR A, H T TR 2
FVE SR A ARl Az 7 5 T 114 B B 350
AN 2R DT B R RN AR R AR Al ik
TR, HAL R B AR 7, WL
AT R BT, A7 B T I A A W AT &
PR FH SR 0 T 22 2 00, 472 4 96 8 22 W 14
7 JEHIT R M PR A G s A0 9K . AT 9T 4T
W PNEEATERZ RS R CH SR AN UE e SR NFA LT
— Lo KA R o I 3 2 WA S S0 D4 it
TERE N R B R il i A AR ik
RO A B R 22 S 0I5 1 AN [5) o IS 185 38 2208 X K
SLAE ATTER BE T B L 8 R e A T
ZWEFEMALY , 5 18 0B 2 W A DR 57
TEAON. E AT RIS RIE 2%

1 HREH%

1.1 ##

PR AR B 13 iy RO B B A

TS TR A L) $RE A MY ( Laminaria
japonica) , %+ ¥ Z B MP £ B H B % ( Macrocystis
pyrifera) , 7 B 2 M LT $HH B % ( Lessonia
trabeculate) , 1 & Z K% EP ¥ A #F & ( Enteromorpha
prolifera) , ¥ F [ AL B 2 Be A0 EAE 5T T H R
HEEERR N SA (Sodium Alginate ) Wy [ & 24 4 41 1k 2%
WA PR
1.2 Fi&
1.2.1 3307k REIEIe B A0 i ok S
To BEREFTH 1% WETRINEWIH T 10 min, 78
KT e SR ET R, R 15 em B4
A7 200 g, FARME K G ¥ 2340 OR S (4345 10 4D ,
PR A1 em BMERE 3 8 T N AR IR A 1
F5o CHRER FRAE AV E N IR JE 25 °C/20 °C (B
B) JEHRERFE 800 pmol -m -5~ SEHEFAN 14 b/
10 h(/e/ %) AHXHRSEE 65% 5% ,

fFREMW A B E 2RI G, UL 100 mmol - 1L~
NaCl 7 °'200 mlL 4575 RSB [ 4R Wk 5] + Hp ik
TrERaa , LLE K dLAE Xt B (CK) o R i i b 28
24 h J5, 11 0. 1% 182 W W (L) \MP LT (SA
EP) Xt K E I R 47 Wi, CK 20 F1 NaCl 25 W3 it 5
K, VAT AR 6 K R BN 2 F SR TR N o A
AR 5O mlL, FEALBRSAYEE 7 RKIEATHURE ] 4%
T B AR I AE
1.2.2 MERBEFx e AHESE7 KHE
RN A e DA 4 2 1T 380 e T00 g P 1 B8 ) b I
BRI P AT BE LR HVR AR VR T T - 80 “C VK48
TRAF, T e AR 3R A, B3R bR K S 4l Ak
FRERCH I ZE A K e T i, PR R 40 5 2 43 K
g i EAREK, AEHESEE T 105 CARH
30 min,75 CHtTEEFEGFMERTE,

SRR AFR AR S LT ik AT A L A
F(CHL) # R JH N B 2 &2 3Bk 5
(MDA) & 2R FABRAC O 2 R vE 7 5 vl s vk b 25
HORFPRB R R L s IR R (S R il
S YR AL L (SOD) it ALY
fiti (POD) i %Ak U ( CAT) 3% P 0 FH 7 ot e i A=
W) TR 5T TR B2 Al (0370 S A T e
1.3 #HESW

KH SPSS 19.0 x4 Duncans 2 1 L 53
U IREDIRE W % €1 1A WS W3 A i T

2 HEREHH

2.1 WEMBTAXESNERZEROZME

% 1 AE 1 Af A, NaCl i R, K= 94
A2 B 17T 0% it v 35 22 W AT LA [R) R B 2 fi
NaCl e X K GG A K il e i, Hrp i 2
BE LT L) F1 MP Kb FREH bR & 52 5 T0F & 2 4% EP
e BERR SA ACBRZH  AIMISUIE 06 5 Z2 4 T 2% i 46
Join 3 %o R AR AR AR T, e s s 20 LT AN
LJ AR FRZH i 2 w5 T HAh I i 22 WE AL A 5 S [V i
ZPHEE I 2 1 = R A8 T R T A d AR T Y
FRE P a2 MP LT L) A FHZH 54 5. SA
ZIBTCREZESR, SE Z, e B E TR
Y R AA T AN A [R) e 2K 0 v ke 22 0 AT
SR an A K IR VE L o A R
MP LT #l L] A PR OC T4 BERR BN SA FIiF & 20
EP b



1 AR SR AN RN O S b aa R O 4 i e A 75

®1 FELEWNKELHERE KON

Table 1 Effects of different treatments on agronomic traits of soybean seedlings

Qb Treatment ¥k Plant height/cm R4 Root length/cm T Dry root weight/g
CK 29.91+1.21 ¢ 25.51+2.78 a 0.84+0.19 a
NaCl 28.21 £2.13 d 21.82+1.82 ¢ 0.56 £0.06 ¢
EP + NaCl 31.29£1.27 b 23.25£2.95 he 0.71£0.19 b
SA + NaCl 31.52+1.03 b 23.83+1.78 ab 0.75 +0. 16 ab
LT + NaCl 33.25+1.89 a 24.52 £1.64 ab 0.76 £0.13 ab
LJ + NaCl 33.18+1.42 a 24.34 +2.01 ab 0.74 £0.15 ab
MP + NaCl 33.20 £2.26 a 24.14 +3.42 ab 0.74 £0.15 ab

T BHN PR R/ING FREFORAL B A B F 225 (P <0.05) , R,

Note ; Different lowercase letters on the columns indicate the significant differences among the treatments at 0. 05 level. The same below.

MP+NaCl LT+NaCl SA+NaCl EP+NaCl LJ+NaCl

Bl FAE#HEXESESHENHRPETRESENZMN
Fig. 1 Effects of different seaweed polysaccharides on soybean

seedlings under salt stress
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Fig.2 Effects of different treatments on chlorophyll content in leaves of soybean seedlings
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Fig.3 Effects of different treatments on MDA content in leaves of

soybean seedlings under salt stress
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Fig.4 Effects of different treatments on soluble sugar and protein content in

leaves of soybean seedlings under salt stress
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Fig.5 Effects of different treatments on antioxidant enzymes in leaves of
soybean seedlings under salt stress
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