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5-ALA IZ8in{KiREE]

#z1 AREIRE ALA sHEERME T4 &EHS - HEREE (F) ERFMN ﬂ‘&}_‘ﬁ_ ALA%EE
Table 1 Effects of ALA in different concentrations on seedling height, leaf area, fresh weight and dry weight under low Z: R MK
temperature stress E ;& Ejﬂ ZOmg/ LHj‘
ALA R P T AR ficf 2 F&E 7> =N =7} =
G ’ Lle) ((,m'_; (em?) ) () &&%Eﬁﬂk =, EHEI%
0 14.87+0.76 ¢ 54.46+4.43 e 1.076+0.13 d 0.10620.01 ¢ . ﬂ'l'ﬁ*ﬂ&ﬁﬁ ( :F) E
10 18.93+1.40 ab 61.76+4.53 cd 1.184+0.06 cd 0.116+0.01 be VES N Egiﬁlﬂ 240/
0
20 19.67+0.29 ab 70.98+0.57 ab 1.458+0.06 ab 0.139£0.01 ab !Fxxj"“ E'}Jn N
30 17.10£1.39 b 66.75+1.97 be 1.328+0.11 be 0.119+0.01 be 23%\ 26% *D 24%0
40 17.33+1.61 b 60.12+1.62 d 1.129+0.05 d 0.105+0.01 ¢ MDA g%t@@%ﬂ%;xﬁ
BR , 5§ XJHEtELL, iR
TAS Y I VAR I
. . D13%-38% HEWHES
7— a N P
?6- b be 20 b g:igEEE—FB&I
?o c = be C —‘
£ . 15 4 SRR T30%, 45%
= 2ol . 32%F122%, 19iK
= - ——
| | FRE K,
\Y R — 7D
o 0 ‘ 10 ‘ 20 . 30 . 40 o o ’ 10 . 20 ‘ 30 ’ 40 ALA EL}IH} %ﬁgﬁ
pramEe AravEE e he, BRERKE =
E1 FERE ALA SFREMIB TEKYER _BESS B2 AEIRE ALA ST{EEMIB T EKLEBBXTEBESFEY
(MDA) g5 o _ %0 o _ BB IRRAIRE.
Fig.1 Effects of ALA in different concentrations on MDA Fig. 2 Effects of ALA in different concentrations on the
content under low temperature stress relative electrical conductivity under low temperature stress

FINBE, T3, B FBE, 2. 5 - B S Bt R BRIR = TR AN e R M R ELA RS [J)] 855 %47E,2016,35(07):1737-1743.D01:10.13292/j.1000-
4890.201607.011.
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120 10 o
ST b2 e B—ERVERN , LL10
f‘g =0 :-E-' N .
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== 2 2
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f£12d8Y, XFERATATL
F—3HEFE, 0. 1mg/L
QIREBF2-IFEE,
0.5 mo/LAMBEEERR
REL2RES.

CK(A), 0.Img/LALA CB), O5mg/LALA(C)'FtJJ45 ‘WD (120E (AL RESHR)

#Z 2-1 ALASBETUES #HS MRXECSRESS

lable. 2-1 Maximum flower diameter and vase life of cut chrysanthemum lmh1 under ALA treatment

R LB LS T Al -
‘ pa P S ST H- S22 2% 45
ALA Ahyt BRKER » F5) ’I :.’ 5 o FES 'I.‘f ;
. an vase-life o san vase-life o
ALA treatment Max. flower diameter = ’ . i
, corolla leaves
(mg/L.) (cm)
> (days) (days)
0 9.96+0.11b 12.80+0.48a 12.30£0.33a
0.1 11.064+0.14a 14,00 +0.58a 13.30+0.56a
0.5 11.2310.12a 14.80+0.87a 13.80+0.60a

CK (A), 0.1mg/LALA (B), 0.5mg/LALA(C) BIRKRERE

0.1 mg/LF00.5 mg/LALACIBRII TR R AR SXIRARLL , o380 1.10501.27cm, ZR1£0.05%HY
KELXBRE , RBBALAGE AT RFRIIE R R IR,
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5-Aminolevulinic acid against strawberry
Fusarium wilt: bidirectional regulation of
biocontrol agents and pathogens
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Fig. 4 Effect of TM and/or ALA treatment on the relative gene abundance of T. harzianum, Fof and A.
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ISR S EET. BOTEEENAIL: ([MREs-ALARLUBESERRHABAR, HEHHRREEFofIEHE

EER. #H—2iM, SALABYIRERERRETRERE. X—AINEELEREYNaRmR A —E T8, B
BA5-ALAEIRACARARE = LR AR T HRVIEIS IR,

Yang H, Zhang J, Zhang H, et al. 5-Aminolevulinic acid against strawberry fusarium wilt: Bidirectional regulation of biocontrol agents and pathogens[J]. H
Plant Journal, 2024, 10(6): 1349-1361.
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) .2 2.5 | mmmSaiA2s Tz 20 b =3 Salt+A10 x a P 12.0 3%
R B Salt+AS0 X 3 = Sali+A25 il S I
®s, 3 Sali+A100 iy 2 . Sal+AS0 b Wy 2
= 220 < ™ e CSalt+A100 g b ™ e
i ; d i o 1.5F b ES _‘?‘: (5]
; z 1.5 bk clle = 4 . c bllb c -
= = b T = K=
ls'gl.() ‘ d . N i“:'f_;lo— d " d b d d d 10273
SR T I 39 { : ; S X
. i T 05t ! 2 05 T §
S )
0.0 : : : Sk ﬂ ﬁ H Sk
Ib PR REL Treatment days 0.0 L] 3 i - 0.0
E PR R I AL BR8] 47 2 22 5+ (P<0.05) : D e
AP FAEL Treatment days
Note: Different letters indicate significant differences (P <0.05) between "

TR AR AL B 8] A7 2 35 22 57 (P<0.05)

Note: Different letters indicate significant differences (P <0.05) between treatments

treatments

E5 AEALAKE(0,1,10,25,50%0100 mg-L™) Fikbi2 P <
A MG TR 8 HEMAL 55 % 8 B0 BE6 ARALAIRE(0,1,10,25,50%01100 mg-L™")F4bIE xS £ B THEYI4) ¥ CHLD 1 CHLH BB RiX BTG

AMIEIEIE 10 mg/L 5-ALA FIALMEfS10 mg-L-1 ALA FIAMEITERE a B & (2. 75 mg/g FW) FIMHERZEb 2 & (0.90 mg/g FW) 7o 5l 1
IN7T 26.8% . 32.9%, EZELLRBEANHERSES.

5-ALA TR BRI MNETHEMAIE R . FECH2EE. com BE. CHLD F CHLH EEZFARINE], ITEEpHE MERAVALAS
BAN S =TS A HI B B ER.

1355, EXEEEN, ARH, . 5 -2 B B A R EIE e M SR AV TN SRR U] P EIBERHEYD=1R,2020,42(06):1035-1042.D01:10.19802/j.issn.1007-9084.2019225.
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FIBEUR . ATEIERERE

I

50 m2019 m2020 @ 2019 =2020
a
45 | cd be 2 cb d ¢ b b c b a a " \
Table 2 Photosynthesis pigments of peanut response to glutamic and 5-aminolevulinic acids application in 2019 and 2020 seasons T 25 I = g e d 50 d be I be b d be b I C 1
I
Variable Chlorophyll (mg 100g™" f wt.) Carotenoids Total pigments 40 I I I s g
-1 -1 §
Chlorophyll a Chlorophyll b alb (mg 100g™ fwt.) (mg 100g™ fwt.) 35 4o
d ™
Season of 2019 i 30 =: 3
ALA10 904.5+4.6¢e 656.5+1.1cd 1.37+0.01¢ 307.1£3.1f 1868.1+8.9f e} & 30
ALA20 1096.0+ 1.3b 727.1+3.2ab 1.50+0.01b 359.8+0.8b 2182.9+3.7b 25 A 20
ALA40 981.4+2.3c¢ 717.1+£2.5b 1.36+0.01cd 339.1+3.7d 2037.6+8.6d 20
Check treatment 857.9+2.5f 627.4+2.3d 1.36+9.39cd 284.3+2.2g 1769.6+2.6g 15 10
Season of 2020 i
ALAI10 879.0% 11.4de 648.0+5.8d 1.35+0.01¢ 3123+1.7d 1839.4+ 16.4e 10 . 0 i
ALA20 1196.9+7.1a 727.0+ 12.1b 1.64+0.03a 3552+2.8b 2279.2+7.4b gLAl): QLA20) ‘GLA40 ALAL0 ALA20: ALA%O “Clzer‘;‘m GLAI0 GLA20 GLA40 ALAI0 ALA20 ALA40  Check
ALA40 1110.4£20.9¢ 692.9+4 3¢ 1.60+0.02ab 3328+ 1.7¢ 2136.1£25.2¢ S {reatment
Check treatment 863.8+ 18.5¢ 635.8+7.4d 1.35+0.04¢ 282.2+5.9¢ 1781.9+ 15.6f Amino acid concentration Amino acid concentration
Table 3 Indole acetic acid, phenolics and free amino acids of peanut response to glutamic and 5-aminolevulinic acids application in 2019 an 100 B2019 m2020
2020 seasons
Variable Indole acetic acid Phenolics Free amino acids o 90 aa
(ug 100g™" fwt.) (mg 100g™" fwt.) (mg 100g™" d wt.) Z 80 1‘, bb b b b b
Season of 2019 _Iv 70 cC c (I‘ '11 »Iw
ALAI0 51.1+3.1bc 100.4% 1.1¢ 258.2+0.1b éﬂ L | % d |
ALA20 62.9+03a 104.9:0.9b 278.7+8.9a S 60 | 1 |
eh | | |
ALA40 54.5+1.2b 99.2+0.3¢ 256.9+1.9b g 50 | \ |
= | | EE
Check treatment 37.2+0.8d 72.0+0.9¢ 238.1%+1.4¢ 3 40 | ‘I:t 2019 *D 2020 ﬁ% I 5-ALAE§5@%X§
Season of 2020 S a [
& | R I HERAISS R AR A
9+ 1. 6+ 1.1¢ 25391 S | w | 2ZLHA D ‘E’
ALAI10 49.9+1.5b 89.6% 1.1c 53.9+ 1.0 2 5 | ‘ : of,b Hun b w N =S ]
ALA20 63.7+0.7a 113.9+ 1.6a 279.1+0.9a = | | E =
ALA40 51.8+1.8b 1052+ L.1b 270.7+1.5b 10 ‘ | | HE \||,j:an:I-°
Check treatment 39.8+1.2¢ 72.7+1.5d 2359+2.7e 0 :

GLA10 GLA20 GLA40 ALAI0 ALA20 ALA40 Check
treatment
Amino acid concentration

5-ALARJTERBIRS T EFBIRIER. Brzsilir= 5-RBEHMARBERIESNARER. BIRSER. BRMrEaEiRamis
RERIIZE. imggﬁﬁs%%F%WW?E%@EWE%,ﬁﬁﬁ%imﬁﬁﬁw
JTTHR.

El-Metwally | M, Sadak M S, Saudy H S. Stimulation effects of glutamic and 5-aminolevulinic acids on photosynthetic pigments, physio-biochemical constituents, antioxidant
activity, and yield of peanut[J]. Gesunde Pflanzen, 2022, 74(4): 915-924.
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SEYMETFE.

\:_2 0.600 u+g§§gétﬂ < L 0.300
? 0550 S S 0.250
¢ 0500 & 0200 ./'/.\""'\\‘
;i‘,g 0.450 “1’“ 0.150
= 0400 T1 I 12 I 3 I T4 I TS I T6 I 7 I E 0.100 Tl ‘ ™ ' T3 I T4 I T5 I T6 I T7
Aby Ab3
2 MNES-SECHBABMNBEGENRRaSENTM g3 MES-SEZEBABRMERSEHEED S SN
50.800
= 0750 0400
‘(“,1; 0.700 E_ 0.350
%1 o ./-/‘/‘\‘\‘ 2_% ().%00[ ./\//Q\‘\'
= ) ) ) ) ) ) I p.250
RO T T . M s 16 T f 0.200 . . . . - -
il Tl T T3 T4 TS T6 17
AbTH
BEs5 MES-SEZBRBIEESHENGE
e Ee6 SMNES-SEZBIARBITEELE GSHEERNMIE
SEMFIN
;1
= 0.085 :i. 1200
4 (} 080 & 1150
£ oo £
E 0070 —— T T T e s e
Ab 3t AbEE
E4 SNE-SEZEBREBMNEESGHAERNS | B7 MNES-SEZBERETERESEASASENEMN

HNEREATKIE S 20 mg/L B9 5-ALABHE FOERERE, AT
EI’JQE,,\?FIIIEEE'. (EHEYEKAS.

AHARFE, EREESETRET, ENSERERIING s-BEJBAERRTLUIE
FLEED, HPHARIESSHRFANRELE,

F.5-BE BRI E A E P A T D] bR R =, 2023,62(S1):157-160.DOI:10.14088/j.cnki. Issn0439 8114.2023.51.035.

IEEtEIRIN
Zst XI5, FLEk Ll 2

HEEESE, REH 20 mg/L Y 5-ALAE FERERIE
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AbH
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FEIHETIMES- ALA JEMRZBEYS45 TR

VIETES-ALAXT TR E T2 5B T8 N

FERFE (FEEERSE

#=1

) PERRNE, @Eiks

SNIR ALA 33T 248 T4 £ KRS

RULEEDDRIFI

| e B ALA RESSE T SO TS
- ~
— miﬁi; EEffects of e:;f;;(;li ALA on grovﬁvt; -(;:f flue-cured toba::(;; ;:dilugs under drougl;‘[E s;tr;s; _ 9 l\ ) )E A |_ A BHE 92& :F' = HJ E X\
EfRE G fRE BARK 1 FHET ”
A nE A D1 B % 5 73 ) T . I —— / - [ I i nlk
Treatment Shoot fresh mass/g Root fresh mass/g Total root length/cm Total root surface area/cm” Average root diameter/cm E H ﬁ; ) =]
CK 10.35+0.16a 0.97+0.12a 83.78+3.19a 351.65=10.21a 1.18+0.05a I E I[] \# /
PEG 5.50£0.19%¢ 0.53+0.02d 49.31+3.82d 193.22:7.22¢ 0.53+0.01d }:lﬂ i% E$/\ ,Z?i , 'TE 1 *E?\ E‘[’K
PALQ 64220 3354 0 7240 03¢ 63 1222 30¢ 220535 11d 06220 0%¢ N > N~ =
| razo 9.96=0.11b 0.94+0.14a 74.57+1.95b 306.21=8.34b 0.96+0.05b ] & = [/x 20 mg / L ALA 3(‘& % BX
PA40 8.83+0.21c 0.83+0.11b 60.01+2.12¢ 265.98+10.23c 0.89+0.08b +
PARO 6.36+0.22d 0.79+0.21bc 56.57£2.45¢ 216.65+3.44d 0.65+0.03¢ [ e
#3: B3AENEFERTEIELEEERFEE(E<0.05), TE.
Note: The different lowercase letters in the same column indicate significant differences among treatments at p<0.05 levels, the same below.
24
25 09 A 9
= 20 A :jr. 08 a B =~ ” : b ey : 2
- b wi? : g3 . ° S b
#® = 10 % 3 o e 8 KE 3 4
We = _:i 0.3 £~ 4 2
e £ 02
,‘—Z 0.5 j;: 0.1 0 (l} " |+| s i
Y T 00 — [ ‘ & & SIS & o e £ o &
o3 8 2 & & ,,_\Q' P & A R < & = \ud 3 =
& Q?'B o Q'w Q‘&“ - N + A ¥ 4639 Treatmdhu A ﬂtéTn:anm': A - . .
A7 Trdhtment 40T Trefment sy
wio . 1 wo a FHEALA MRE I 20 mg/L
5 D .7 ~
0.5 ? ab oo 0 a ab ~ 06 : G B0 a a == NP
2 : Bon - e : 2 HitRESE KNEIE
&3 2oy | . b b %f 20 : e 04 4 N cd § 50 ° u Eﬁn T n
mZolf - R e 0> b B 2 o mﬂ% y;
iz " Lo r E 02 =~
s1t|| ] o ﬂ el A Al F AT
cooe ¢ o l o 1 o ) . o N 0o - . = & » O ®» & 0
01 L & Q‘_‘\ & ¥ Q‘;: . =2 q'-;? @,,Q Q_‘;‘u < & QT R N & <{({}0 < ?-\0 > ??Q < ?_:EQ
4L Treatment #03% Treatment
4b18 Treatment 432 Treatment

ERE R ZFI5S5 TEME NINRALASERNECEHT

i TRMNSFEERFFLREOERZE(P<0.05, TRE.
Note: The different lowercase letters indicate significant differences among treatments at p<0.05 levels, the same below.

B 1 MR ALA M FEMETEELEMH M SRS BAEM

2 SR ALA TR TEE St R S5 R 00

Fig. 2 Effects of exogenous ALA on photosynthetic characteristics of flue-cured tobacco seedlings under drought stress

SR EARERIE L [J]. FEHEERIS,2020,41(01):22-29.D0I:10.13496/j.issn.1007-5119.2020.01.004.
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MR iR

Electrolyte leakage/%

E3 4NE ALA MFEME THEESEHFEESE L0 S8, Oy 8. BEREIEEXEM TBARS S BT
Fig. 3 Effects of exogenous ALA on H202, O27, electrolyte leakage and TBARS contents in tobacco seedling leaves under drought

GSHE &

GSH content/(mg-g™")

Fig. 4 Effects of exogenous ALA on GSH and ASA contents of flue-cured tobacco seedlings under drought stress
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Effect of exogenous ALA on antioxidant enzyme activities of flue-cured tobacco seedlings under drought stress

BALA IRE A 20 mo/L RIS EE RS, HHEVEEE L&A,

FEE SFEBEFEETFEME NINRALAS BRI mICSF S IS ee 8= m [J)]. P ENRERIE, 2020,41(01):22-29.D0I:10.13496/j.issn.1007-5119.2020.01.004.
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F1 A 1LRE S-ALA AGHIEXHR & & KA F2 MR 2RE 5-ALA KRIEXHE & £ KR

FERE 5-ALA wm KB ER  EZWM AR RE B % & (em) 2% B (om) WRKCR) BPRE (g)
HY7K A BEET LR 2 | ’f (em)  (em)  (em)  (F)  (em) 1 000 j{{ﬁ}{i 6.27h 175 b 79a 1.04 b
(PR AEA | 2 1000 fi# 950ab  275a 0482 SSa 8M0a 15005k 7.63a .89 ab 204 L 08D
BARAK i = 1500450 975a  3.3a  050a  58a  800a 2000158 771a 044 " 10,
i  JES 20005 1013a  350a  050a 6.0 a 825 a sk i 515, | 36 4 " .

[H_}:lL u'l'ﬁ? 'f[l Eﬁ%“r HAKXE 8.75b 2.63a 0.43a 55a 7.63 a
MIESE A KLEER e F SRR NG RMEERRE (P <005) . FH,

T JRESIEYE, (EMT

BEsEgsE g _ i'f 3 RS _S-AL.{\ KA 2 EspilE AR cdiobA 0 _ ‘
IFEER 1 500~2 o LES M2 b AN AR N f L S i oy i
o 35 gt ( mg/g ) ( mg/g ) (g/g) ( mg/g ) ( pmol/g) [g/(g * h)] [mg/(g * h)]
OOO 113 /& XTJ-XEI n—l_ E/\] 1 000 153k 0.408 b 0.281 A 31.320 B 3.717 B 17.000 AB 2.674 B 19.543 a
%Iﬁiiﬂﬁ?g*ﬂ?ﬂ‘ %2 1 500 1k 0.589 a 0.251 AB 33.700 B 2.517C 15.567 B 4.761 A 18.007 a
o & B & 2000 53 0.494 ac 0.251 AB 30.077 B 7.063 A 13.367 AB 0.981 C 19.347 a
HK CK 0.345 be 0.196 B 52.603 A 3.373 BC 24233 A 1.256 C 16.200 a

i HRRLERGLA NO, i, RPRIIARK G FHR LR ERREE (P <001) ,

Rz bR FRE R 5. 5 5 -2 B OB AR /KE B E B E R SR (BRI R )] #ira kR 5, 2015,(08):66-68.DOI:10.16498/j.cnki.hnnykx.2015.08.021.
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AR AFFNRETEE =RAIRIHES FRAFAIEX, FHIPIR T (K
mISFEHME T 5-ALANIFRES EEKIFHERARINSIFIKESEIEESR.

R, FASCIFIAHASCIIIUESCIERINR ALA I EE RS ChHEX R G R BRIAFIFT,
EIRERINR, YIERREEN, NEMEENSHEEREEINE. HUTEEREME TRY ALA RELL 20 mg/L

73 1% $7-1 ALAGHES S5 AR S R 2 MR 20 F7-2 ALASHER S A A A S RBE S ERFM
o

Table 7-1 Effects of 5-aminolevulinic acid on agronomic traits of tobacco seedlings ingreenhouse Table 7-2 Effects of 5-aminolevulinic acid on content of nitrogen, phosphorus and potassium of

Science and scientists'Hlarworld Biology

FHE L R 10 X A del

tobacco seedlings ingreenhouse under low temperature and low light stress

LL2 vs LL1 under low temperature and low light stress
P B2l TR AR RS PR
i P8 R i
Plant height Stem diameter Dry weight Nitrogencontent Phosphorus content Potassium content
Treatments Number of leaves Root/shoot ratio Treatments
Cem) (mm) (mg/plant) (mg-kg™) (mg kg™ (mg-kg!)
21 TL(CK) 6.60+0.29a 6.22+0.15a 3.37+0.19a 278.39+18.08a 0.05£0.00c T1(CK) 55.33+1.05a 6.44:0.05a 35.1+0.42a
r_g Differential Expressed Genes ( 333 [ T2 4.93%0.15¢ 5.44£0.15b 2.48+0.30b 175.52+11.77b 0.07+0.00b T2 47.54£0.74b 4.99+0.03¢ 32.5£0.51b ]
= * upregulated: 171
S [ P ‘ T3 5.78+0.23b 6.17+0.09a 2.74+0.17b 238.30+5.42ab 0.08+0.00a T3 46.9120.67b 5.62+0.07b 34.8+0.22a
ke * down regulated: 162
|

R7-3 ALAMRBF AR EEH ZZ S EMRAZHIZ M

R7-4 ALATHR RS AMIE SRR % HHIFIE

Table 7-4 Effects of 5-aminolevulinic acid t devel t of tob: dlings i nh
Table 7-3 Effects of 5-aminolevulinic acid on chlorophyll and root activity of tobacco seedlings able €ets of S-aminoleviiinic aclc on root cevelopment of fobacco Seelings Ingreenhouse

ingreenhouse under low temperature and low light stress under low temperature and low light stress

E S8 AL H
oo R, . . WA BRI - WFE HREK RBAR fRE(H
-4 11 4 ’ : :
logz(fold change) Chlorophyll contents Root activities Treatments Root dry weight Length ProjArea SurfArea
Treatments (SPAD) (WgTTE-g ! Ir'FW) (mg) (em) Cem?) (em®)
T1(CK) 30.71+0.62a 10.96£1.84c T1(CK) 28.95<1.20b 63.38+3.07b 10.98+0.22b 5.46+0.17¢
[ T2 24.61+0.52b 19.75+2.72b T2 27.46+1.33b 61.19+1.88b 11.32+0.32ab 5.95+0.23b ]
IE- N Ve 2N
% *E_ 4% 0 E E;EE&EE 2C T3 29.58+0.34a 31.25+4.33a T3 35.234+4.00a 72.46+2.08a 11.96+0.51a 6.44+0.25a

(protein phosphatase 2C) 5%
R/ AR EBEHEESHRKZ i3k
BEELE, #EREIESS5-ALA
S{RBHEE .

ARSI THM ALA B, BENHHFE. 5. SR TEMREBLLH TR, BRI T
REESE M= MDA &8, F#H—FRSTHEK. AR, TANERFEEETYRNAE,
ALA LB H—FZ R ERS T UMIMELEIEE, BEIRST AANEE, ALAKRS THEKRMTEER
B8, WETEHRNIEEMNE RS THAXGEER BEHINEHTEERESHRLTEZER.

Z R RIREISYCHNE 5 -2 B BB IR E LB E RN EIRFERIRIE S RENF247[D]. FirA%:,2019.D0I:10.27684/d.cnki.gxndx.2019.000053.
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ALARVEMISRANUENERR , MORCARIE , RETGAINT , AILECSER , REERKF.

5-[ BB AR S AKES (5-aminolevulinate synthase, C5IR1RER5-ALAF, Glu TRFIGSA-AM (B&BE-1-3E
ALAS) e E S ERFITE IR Co ALERL5-ALA, 1% MG RNEFETEHE) BR NS
EFEBER I IBES

Wang L, Zhang J, Zhong Y, et al. Regulation of 5-aminolevunilic acid and its application in agroforestry[J]. Forests, 2023, 14(9): 1857.
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