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Effects of 5-aminolevulinic Acid on Biomass and Physiological Characteristics of
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Abstract: In order to study the effect of 5-aminolevulinic acid on saline-alkali stress in soybean seedlings, a pot experiment
was conducted to study the effects of 5-aminolevulinic acid seed dressing on the growth and development of soybean seedlings
under saline-alkali stress with Hefeng 50 as the experimental material and 40 mg-L ™" as the dosage. The results showed that
compared with normal conditions, saline-alkali stress inhibited soybean growth, soybean bioaccumulation, leaf relative water
content and chlorophyll content decreased by 32.69% , 9.9% and 14.0% , respectively. Compared with saline-alkali stress
conditions,, 5-aminolevulinic acid treatment can effectively alleviate the decrease of biomass, leaf relative water content and
chlorophyll content, superoxide dismutase, peroxidase, catalase and proline. The content increased by 13.3% , 23.2% ,
23.0% and 56. 0% ,respectively, and the relative conductivity decreased by 3. 08% . In summary,5-aminolevulinic acid can
alleviate the damage of soybean seedlings caused by saline-alkali stress and improve the saline-alkali tolerance of soybean.
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I 30 S B AR B 2B K R AR i AR R
gAY 2 —" o R R S A e
AT JE L PG L T S X AR A IR LA R Y i
b X AR ER T, TR ARG 142 ™ R
HESTERRAE 0.2% ~0.5% , AN FHIM AL K 24 4h
At 00 SR R K 0. 6% ~ 10% N, AN ™ A5 %
HIYy, 0 LRGSR e 4 fE B Al A 7. KE 2
£ ah A A AR R A 3R B R, (A T
UTAFSR + HEER AL R H 5™ 8, SO B A
m T R, R vt 2, £ HEE N BB R

W Fs B H3:2018-12-07

16, S EOH W W K DR X, P TR A B R A
W) 3l o PR, 7 A N IR < R I ek D K 43
RIS, GG R AL, E 10T AR 4 B 2R s
AN AR Y R W i R R R 2 0 2 T
HER T ) — S8 FR o E W, v R B IR =
MEFHEENTY . R%7 ohe W,
R, KGR AR R e A R R
IG, AHXT LG 0, « P2 A 0K H,0, il MDA & &t
YT 5 O e A A G 4 e i R R Lok A B 7 R
IR AR AR AN B o SR | A I D) 45 4 B IR o,

EET B : KA R 8UE =8 AR 05T 57738 (2014BAD11B01-13) ,
F—EERN R (1994-) L i, FENF R GAZERFESY . E-mail :1912616783@. com,
WIRAEE R (1969-) , 53, 2042 1S, FEMNFIEY I LR SIS . E-mail : byndzdf@ 126. com,



430 PSR 5 - BIE LT R ERRPRE T SR AR i A B R 85

WL, RO BT R, R G 0T, AR
KEYH AR RL R ERMZEEHE AR H
VIEIIREAR, 2245 B e, Ehmb X i
SR (05 3 B K T X 25 i 105 3, 7™ B 52 K
PRI, T B R

5 -FHEOWE IR (ALA) ZApukib & 4 (2%
%ML E S OE) YA TR . B
FEFRW, ALA AT L3R w5 4 7 i R s
Zhang %' WG W, TEEL A T, ALA 7T LR 5
PB4 25 AT PERE AR AT A R A A
. Karina 2" B W0, AR IR WA T, bt i o
PR ALA AT LR R S R 5 K B CAT i Pk
FIIMLL 8 7196 Pk, Ozkan % RS £ W], 78 UV-B
FESST , AN ALA T LI A 85 125 40 1 00 4 1 5
RN A R ARG AU A ARG PR . 285 BT ,5 - &
S 7, I PR R X A [ AR 490 70305 1 2 4G, (EL7E
o R HGE . ARBIGAESE T SR T AME S -
FIE BRI K G A K K B 52, Sk 5% fift R el
3 X R T A A AR AR AR S BR 0k

1 #RE5FE

L1 ##

SR F G 50, i B A TR
Fgsha Rt 5 - L BENER (40 mg- L") i
BTN — R B R it ot = it
1.2 K58i&it

TR B 28 24 R T AR B AR 53 v Zk 3 i
To R 17 em x 14 em x 12 em( FHAR x JER x
1R ) SRR A7 Rk e, a6 A 49 R 5 kAR
+ ALY, 211 R A, B AR L
2 kg BEHUFFRIARLT , 355 — B R S M+, A
FIACHIAN 5 - 2B L BENIR (ALA) $Fh, 2018 47 J
15 HEEF, BRAHEF 10 40, BEFR 2 d B 1 K. fF
Gz V2 i, R R mi b L e Ak 4 Ak
B, CK:AEYFAHFERN ;. CK + S AWy Rl 1
+ 110 mmol - L~ L TIR S5 (NaCl: Na,S0,:
NaHCO;: Na,CO, =1:9:9:1,pH =8.42 +0.043);
ALA:ALA + AW Fh A R EEFP: ALA +S: ALA + 4=
PR AT FEFE + 110 mmol - L™ A 5 IR 4 7 T
(R T kG N AR v, SR B ) A AP 2 d &R
50,60 mmol - L ™" LIRS 1AW, L5 4505 2 d 18
110 mmol - L ™" {ER BRI A 1AW ) o 150 R 58 4 bl
MLRTT, BAAL S RER, BEE 1 74, LAl
20 %5,

1.3 EEAFE
TERRAL R 15 d SEATHURE , 2 Ab R AR A 4 B

F BTG5 AR PRI 2 LA ) R B o, A A AR PR LA
SR AR 2 T 002 A 25 hn . Bt T
N5 P& ZE ORI B AR G B 7K i B AR R — 57 H
0 AR X ERL R T A ) R R AV R P R 30
min, & F - 40 CAGRIKAE PV AE, FRHE A 2Bl
ekl Ge— e AR R TP B AR B i A Ak
it 16 P A R
1.4 WEMEHSAZX

PRI RS, A AL B0 4 R34
SRR LI, LA 1 5 43 50 8 B R AR 43k
1 MR PIER S, 105 C A% 30 min,80 CHLZ1H
HEIEFRT Y,

RS 5 Kk DU 2 < oK B B ot AT LR, 2R
JE R 2B K HIE M 12 h J5 AR LA e R, P
F 80 CHLAR M = wARH AT, R B X
Bk, MR AR S KR (%) = (65 - T8E)/
(Mg — T8) x100"°

W2t 25 5 i 1) DU A < PRI BY 28 34 50 240 24 (1) 3 fik
0.1 g, A 10 mL ZBEE UG , 765 i RIS &
PR ZEHL 48 h, ffi FH 43 066 B 43 Sl #E 470,665,
649 nm PP FIEBOLEM " . AR SR
. Ca =13.95 X Ay — 6. 88 x Ay, Cb =24. 96 x
Ago —=7.32 x Ags ,Ct =Ca + Cb,,

FEXTFEL S 23R (0 2 < R 0.2 g BB AR BY = 45
KN, 20 mL 25 8 F K2 12 b, 2 B 3 %R
(EI) SRJGAEBE KV 7 20 min, R ARV 4 5
FEHLSR B2 TR SR, M SR (%)
=EI1/E2 x100""% |

NSRRI 2 Bk E " A
A A il SR FH 000 DU s ) 52 > s SR AR R
FAT A A B | i A SR 45 S ik
M I AR R R K R R I
1.5 ZESH

fiiFH WPS 2018 #4175 54 ab #E AN 2: [/, 1
FH SPSS 16. 0 X s #1587+ 5347

2 #ER5H5H

2.1 ALA X EBEE TXEEYMERI M

MR 1 FrR , AN FEASERE R b ik
R FRM A ALA >CK >ALA +S>CK +S, H
i CK +S i B R LSRR S CK M L
B & AR, 43 B BE R T 30.69% | 38.31% Fi
32.69% ;1fif ALA +S ZbERf 3 | b T AL kA= 4
I CK + S B4 T 20. 96% 35. 74% F124. 52%
H A RN 3 25 25 5K



86 KX 5 Bl % 414
1 ALA ST#FENE T AT £ EMNTM 2.2 ALA WEHEE TKEM FEMSKEMIR
Table 1 Effect of 5-aminolevulinic acid on biomass ZHENES R
of soybean under saline-alkali stress (g) WA 1A FF3, 4 kbR B ARG 2 7k i 3 30
y AR T " N ALA >CK >ALA +S>CK +S, H ,CK +S iyH F
T e Above ground Underground ; 1:*?;:%% *HX‘—J-/E'\Z’(%EJ‘ CK *E ttF%’fE‘E T 9.9% ,ALA +8 ALI\IE
reatment ant biomass
biomass biomass [ FE AR B K ALA LA T 9. 0% 5 i
ALA +S bR ARXT FroK 5 CK + S FH HL
CK 0.84 £0.005 a 0.30+£0.002 a 1.14£0.007 a . e
T 5.7% ; H¥ik 3 8 % 22 5K
CK+S 0.58 £0.033 ¢ 0.18 £0.014 ¢ 0.77 £0.036 ¢ ﬁn@1B%%,%5¢fﬂjﬁ§*ﬁ%*ﬁX¢Eﬁ§F$%§
ALA 0.87+0.012a 0.31+0.007a 1.18=0.166 a A CK+S>ALA +S>CK>ALA, CK +S iyR %
ALA+S  0.70£0.020 b  0.250.011 b  0.95 £0.300 b AEXTH R CK AH L3 I T 11.8% ; ALA + S 4t

IRV NS 5B e AR 25 5.3 (P <0.05) . T,
Different lowercase at the same column indicate significant difference

at P <0.05 level. The same below.

g: 80 A
° 78 fF a
2 76}
CERAS ?
wE 2 F F
g E 70} g ¢
Z o el % d %
L2 o6} %
=lall
tall]
S 60
= CK  CK+S ALA
b3 Treatment
B 1
Fig. 1

electrical conductivity of soybe
2.3 ALA XAEEE T A EMEZ 2RI
HIZ 2 AIHD, CK +S B4R R a iH& R b LA
MRS CK ML IR T 14.5% (12.6%
F114.0% ;ALA +S bR (It 4¢ 3 a 1H4EE b Al
B ERR &S ALA AH L0 0 FEAR T 13.47% |
6.70% F111.69% ., ALA +S QbFRAYAH48ZE a M H
b FEMAER S ES CK + S M I 8 5305, 700
BN T 10.2% (18. 1% F112.2%
R2 ALA XEFMNE THEE ab B ER
BENFME
Table 2 Effect of 5-aminolevulinic acid on chlorophyll

of soybean under saline-alkali stress (mg-g™"')

Jb ¥ LRSS M-2R3R b IsUIE-S S
Treatment Ca Cb Ct
CK 1.992 £0.020 a 0.700 £0.014 b 2.692 +0.058 b
CK+S 1.703 £0.035 ¢ 0.612 £0.008 ¢ 2.316 £0.039 ¢
ALA 2.168 £0.084 a 0.775+0.039 a 2.943 +0.123 a
ALA +5S 1.876 £0.022 b 0.723 £0. 004 ab 2.599 +0.025 b

AR AR 50 5 ALA A LG AR ) 112, 4% , B
EIRE) XK T ALA + S AR R AR X 5
HE CK + S MR T 3.08% , RIS 3 % 57
K-

o]

S

$ %r B

2

e a

) 85 F a
5 2 7}7 7
N S
o€ 80 7
fuui] —§ b
+
= s 15k ¢
B2 70}

o0

o

o

& 65

= CK+S CK+S ALA ALA4+S

= AbFE Treatment

ALA 3340 T X E M FEX &K EMR A BB SR

Effect of 5-aminolevulinic acid on relative water content of soybean’s leaves and relative

an’ s roots under saline-alkali stress
2.4 ALA X EmRME T X 25 S 40 B 0 il SER 10
#m
WE 2A 2B 2C 7R, 3 Fii 2 SRR LAY A2 £k
s, Fr 220 M AR W, ER AR A0 T 45 Ak B 1Y) il
TS 0 2 O IR, o ALA + S 1) SOD i
TP f R (139.25 U-g ™), JF H ALA +S 19 SOD fiff
TS CK+ SAHLLIG I T 13.3% iK% 3% 2= 7K
Vo CK +S 4bFRAY POD BiGPE S CK AH LG T
28.7% ;ALA +S ZbF[Y) POD [ i%PE S ALA AH [
JNT 38.3% ;3 H ALA +S [y POD ¥ . CK + S
HOMT 23.2% ,If HIAIR 80 W 3 22 oKV SRm0H
R, CK Fl ALA b33 CAT Rl 6 M 5 X B AH L
R SRR T 64. 8% F152. 1% ; ALA RbBg
JE W CAT B 3% ME 5 CK AH b i 2 £ &, 3
T23%.,
W 2D Fros, R e T £ 4 2 b 205 5
i 5 HO AR L i . CK + S A Il 2R &
5 CK A LG I T 32. 1% , ALA + S A3 9 fifi 24
TR & 5 ALA AL T 88. 9% , HIik 3| g 3% 22



430 PSR 5 - BIE LT R ERRPRE T SR AR i A B R 87

5K, I H ALA + S 4b FR Y il 202 7 = B

s
(36.38 pg-g ™' Fw) , 55 CK +S It 5 #5510
160

=
Jili

>

140 |

—_ —
oo (=] [\
S (=) (=)
T

N
IS

RS AL B AL
SOD activirty/(U * g 'FW)
T =

DITHIMIMTHMTIIY ¢

[\S]
[=]

A N #

(=]

S MMM,

o
=~

CK+S
AbFE Treatment

>
Iy
-
e

wn

300

(@]
IS

250

R .
W

® 200 b bo

150 F ¢

T

100 F

PUE R 3
CAT activirty/(U - g 'FW)

50 F

R

MMM

CK CK+S ALA A
AbFE Treatment

B
>
e

wn

T 56% .

? 15 5 e %
S | /
S . %
B 2 / %
"2 st % %

: % /

* (z:;;Treatit:t e
20} d ‘

%

1

L
CK CK+S ALA
AbFE Treatment

=N e a e

Proline content/(wmol * g 'FW)

DI

B2 ALA XM#HEABETAEREANEUBRFESRSENTMN
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of soybean under saline-alkali stress
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