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&1 ADOR} %R 8 T A 3 Rt iay e # 2 ADO R} 1 o i B 8 A B 0 B 85 1 0 2
M) % RIFEFI% W8/ em S o A DO TS %% e ENE N (mgeg "FW min™ ") BB RS 0 (e YEW min )

0 84 7.43 6.3 0 6.23 8.4

___0.0625 92 817 &6 {t 062 § 165 27.4
0.125 9s 8.83 6. 67 ‘ 0,125 7.97 35.09"
0.35 90 8.07 6.5 S 1 ) 9" ooy
0.5 87 7.53 6.5 0.5 6.43 28.94
! 83 1.57 6.47 [ 6.65 24.03

* sign et diference fmmy dher 1eigments ot p< (L OS

3 A ] R SR e SRR T A

0.4990 1.335 ‘
“\- 0.4985 - 1330 A DO 1%/ % B Cr/(mgeg” ' FW) IHERE Cof(mgrg” "FW) DHRE C (mge g™ ' FW)
0.4980 ;
E 0.4975 & 1325 o | SRS 0719 0.595 0. 184
04970 'g 1320 0.062 5 0. 819 0.627 0.192 ]
& 0465 235 0TS 078 0602 0T
¥ 04960 0.25 0. 748 0. 588 0.16
0.4955 1310 = 35 - '
CK  [0.0629 0125 0025 05 CK  0.0625 amd 0025 05 ] 0.5 0. 724 0. 545 0.179
~ ADORME/% ADORHE /% I 0. 734 0.559 0.175
B MERREEEREREEBEEROER B2 FTRARENEAESERALEHROHER

iHIEEIe: ARRENEBEERLESZNT DEBEHINIRSSZMFENEEIEE (B S22
FRIEE L ERIRRTEND, NBPIEESSRDEERTEHE.
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B 2-27 AIrlR I W EIPRA R SRR TR (K 2, I 2-29 MGSEAEHEA U5 ALEUN GA MR (2, 4-D) B 2-28 MBEKMA RGN (A4 W (E2, 4D)

Fig 2-28 Effect of ADO on the content of IAA (without 2, 4-D)

Fig 2-27 Efk fADO h th f call . . . . .
2 ccts of ADO on the growth rate of callus Fig 2-29 Effect of ADO on the content of GA (without 2, 4-D)

EAE 2, 4D IGAIREETRIE |, 0039004 SIS RENS (ALK 5 1 L2011y 4k
A, TGHR RV I (S SRR R AR R S R O U . S AR
FEBAROAFPE . 5 DNSERE S A0S D BT TR IAA R GA SRR, A AT
AL I RN 2.

CK 0.01% 0.02% 0.03% 0.04% 0.05% 0.06%

X G, e BB HE A ) A K S i N WL 7 [D]. A B i K 4, 2000.
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Fig 3-7 Effect of ADO on the CAT activity

MY 2R HER, SRR S E e PIBIR R, SNER ISR R A A TR RAKE, REEEATE
WIBETEE, P> MR 2 B HIHR A o

X . A e ZEMEAT A A K 5 B RN LB I 72 [D]. H vV K %, 2000.

Fig 3-8 Effect of ADO on the SOD activity
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500 Da <MW<3000 DafJt&8 B E I AZANBE KR IF

Table 3 Effects of AOS on photosynthesis pigment contents of leaves

Pigment type CK Mi1 M2 M3 M4 Gl G2
Chl-a (mg g™") 1.125+£0.025f  1.352+0.033¢c  1.406+0.022a 1.378+0.021b 1.371+£0.018b 1.327+0.029¢ 1.336+0.019d
Ml M2 M3 M4 Gl G2 Chl-b (mg g™ 0.378+0.031f 0.425+0017d 0457+0.033a 0444+0017b 0.447+0.028b 0413+0.024e 0.436+0.022¢
T-chl (mg g™ 1.503+0.056e 1.777+0.050c 1.863+0.045a 1.822+0.038b 1.818+0.046b 1.740+0.043d 1.772+0.040¢
MW/Da 351.0+24.5 |573.8+56.2 |2370.5+127.0 4936.9+114.2 24,000.6+529.6 48,379.8 +877.6 Increment of T-chl /% 0 19.87% 25.63% 22919 22 599 17.37% 19 549,
M/G 4.76+0.08 4.98+0.07 4.46+0.05 4.38+0.03 0.10+0.02 0.06+0.01 ] ._ . ]
Each value represents the mean + SE. Different lowercase letters indicate significant differences at P <0.05
Each value represents the mean + SE
a a | b b 1804
] a b 140-
14 c C d c 1601 12 140
121 jﬁ , 140- 120
10+ £ 1204 g 1007
g = £
S 4 100+ g = 804
= ® T e = Ed
o 6l = 804 ED 2 604
g 2 601 g =
— 4 o — § 40
= 40- = 204
21 20 N
0 T 0 T CK M1 M2 M3
CK M1| M2|(M3 M4 Gl G2 CK M1 (M2 |M3 M4 Gl G2
Cc 20 - d Total absorption area
18- c a b - 254 ab bc Active absorption area
d . “a d s, -
o NP . ] Py
on 147 @ 124 1.4
£ 4 3 15__1_ & 10 1.2
5 10- | £
2 S 2 8 1.0
(o] 8 | =) o~
= S 10 B 6l £ 03
= 6 2 4 061 1g SlE e (]l
A 4] a 2 44
9 s a 0.4
24 E 24 0.2/
0= @ 0 04 0.0
CK Ml |(M2 M3 M4 Gl G2 CK M1 G2 M4 GlI G2 CK Ml M2 M3 |M4 Gl G2

b8 5r HRES
Yang J, Shen Z, Sun Z, et al. Growth stimulation activity of alginate-derived oligosaccharides with different molecular weights and mannuronate/guluronate ratio on
Hordeum vulgare L[J]. Journal of Plant Growth Regulation, 2021, 40: 91-100.
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AOS improved wheat resistance to drought stress

Liu H, Zhang Y H, Yin H, et al. Alginate oligosaccharides enhanced Triticum aestivum L. tolerance to drought stress[J]. Plant Physiology and Biochemistry, 2013, 62: 33-40.
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10mg/L i 5XRVRY 20mg/L #2504 J0mg/L I BXARDY 80mg/L i PG

& 5

CK 10mg/L # INRZ YA 20mg/L 5 B AR DY KK domglL HFARRIYSEBE  8Omg/L ¥4I A

R

=P E&%ﬂ%ﬂfﬁm mg/L REFEREHASOIET, & i

=Hmk, YREY. &5 E&%’P@I& L S AR AR IR
Rele=sRLT8, MERMR, SRBNEEIIE

x&%ﬁ-_y¥o 10mg/L S FENSE0E  20mg/L iF £ MR RN SE0E SOmg/L # SN SERE  100mg/L #F3ERR BN SERE 200mg/L i SE Rk 5L

}A%XALTH%&% %f% REPEFTAIRE At

RAT B EE R E EE A KA ESIIRID) bR ke 2011, Bl ao) - N HE AN TR BR A
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Table 4.1 Effects of ADOs on parameters of photosynthetic gas exchange in

4.3 M EEIRENSERN 0o COLma I il 26 BRI Z- 40 5 e
Table 4.3 Effects of ADOs on characteristics of CO; response curve in flowering

flowering Chinese cabbage leaves Chinesc cabbage leaves

SETH G KK " MLEEE  KMIINE e as mpms e ETCO mawa HEER izt RACHR CE CO, Wi CSP CO #hM# 8 CCP
Daysafier o 2 Pn WUE e AR 1T S Daysafter — poiment  (umol/m? s) (umol/mol) (umol/mol)
treatment (d) Treatment (umol/m*s)  (umolCO,/molH,0) (mmol/m™s) (mmol/m™s) (pmol/mol) fii Ls treatment (d) realmen Hmo S pmolmo Hmo 0
> CK 12.38b 3.09d 0.246 ab 426 272.70cd  0.352bc CK 0.0503 ¢ 1110.85a 121.18 b
T 16.07 a 3.51d 0.295 a 4.59a 289.44 be 0.311 de 2 T 0.0596 b 960.45 ab 105.67 b
CK 1274 b 4.62 cd 0.276 ab 2.89b 313442  0.247de
4 T 16.60 a 6.10 abc 0.278 ab 2.79 be 307.00ab  0.269d 4 CK 0.0613 ab 903.39 b 88.65b
p CK 12.87b 6.80 ab 0.179b 190 ¢ 20867¢  0504a T 0.0691 a 81523b 9093 b
T 16.90 a 83la 0.215 ab 2.14¢ 250.13 d 0.394 b 6 CK 0.0490 ¢ 951.72 be 108.12b
8 CK 12.75b 5.43 be 0.227 ab 2.09¢c 284.00bc 0324 cd T 0.0617 ab 856.18 b 92.04 b
T 16.80 a 8.06 a 0.260 ab 2.05¢ 288.38bc  0.313 bed CK 0.0608 b 87204 b 188.02 2
8 T 0.0624 ab 858.35b 192.34 a

FA2 RN TR S0 by 182 ith S L 24 1 B

Table 4. 2 Effects of ADOs on characteristics of light response curve in flowering

Chinese cabbage leaves

30mg/LiERERNENEN B AR ERR SR

L FAIPN,

BHERE B A BARTHARAQY  JUFWME MR JaMEs Z\ AT o D R . ;:'F g vHEa Nz h@
lrr;?:;ftx?a) Treatment Pmax (umoL CO);/;)lmol # Rday ( LSPZ . I,SPZ ) / J(]j *U }Eﬁﬁ(&%—‘ (WU E)ﬂE I:I CO;&H{,&&:,:(C E) ) A I l% 1\_.]'157][] L
(pmol/m™s) photons (umol/m™s) pmol/m*s pnmol/m*™s & NP SN NV -
2 CK 16.25 cd 0.0444 ab 1.0000 a 37295¢ 1230¢ *I:I,'-‘I—‘__I\(LSP) ) BZF{EE A ,?(|\1£,I:|—"_I\(LCP) / j:r- jt H Al SED I *UH%‘;B /
T 2021 ab 0.0462 a 10107a 455.74 ab 1287b NITRE N, NYN s —_ NVIA .
C S maw oomae lma msow b MIMIBHFOXIFERERTRIR N HEEY, IREEDCREFI AR
T 23.62a 0.0455 ab 1.0000 a 497.89a 10.75 ¢
CK 13.04 d 0.0341d 1.0650 a 404.38 be 19.86 b * 7] '|‘5Q El\J =] 1{
6 T 20.48 ab 0.040] bed 1.0000 2 488.29 12.22¢ I:I I:I C OZ |E-| °
8 CK 13.184 0.0375 ¢d L1113 a 365.70 ¢ 2641a
19.08 ab 1.0937 a 452.87 ab 19.87 b

0.0414 abc

T ORLSERE R (I AR . WA 5 KR AR RO, LR kR R R P, b
RURUHERR. B Y AT LT AR DB A 0 AR, (AR R KA
PRI, ISEURIR . B HOR s

SKIGZL B EAE T N B (R B E KA EIRHIAR[D] Aerh Rl K=, 2011.
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Tab.1-2 The yield of different manne oligosacchandes processing

Moo e g WO B RRURM MR PEUSE N BT W ® M &
M: ;”*;J-\'

Jf.'l!.i.ﬂ g/l (%) O (%) (g/ElD (%) (g) (%)
X 1 3204015  — 441420004 —  268+012  — 6090227 @ —

o T LR 4. 064023 267 46.8940 005 6.2 337017 257 T1.80£379 17.9

e s 34240 17 67 423340 004 - 2 86+0.15 6.6 67.55£1.81 109

P 1-3 AR dRER N E

Tab. 1-3 The indexs of wheat samples

HEEa W W EhEhE W R a-iTkRRREh RIS D

(%) (%) (%) (%) (U (U

Fogic] 12,7540 51 - 59524718 — 19.57 14992
o 9 BLRE 13.5340.61 6.14 60.39+1.98 1.46 18.45 152.43
7 FE 10.86+0.49 — 58.39+2.02 — 18.11 129.90

9 T T A (AOS) REPRAA XS FRREEE . FARERIE. HAERE K
TRLE B N E S BN & ENA YRR E R, SC R
E&%/J\%H*inn@"iiﬂiﬁﬁﬂ%ﬂxﬁ%o

FIERYIAFID] FEEFAE,2012.
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Table3 Effects of different treatments on growth indexes of pear seedlings

B £ ST kiR L
ib-ap I
Plant Stem SPAD Total dry Rom Rom
treatment Leaf arca’cm?
height'cm diameter/mm weight/g length/cm volume'cm®
CK 4.9540.33b 0. 7540.08c 34.5541.52c 2333.254525.25¢ 0132000 58.5546.58h 0.0E£0.03b
ADS 6.2540.96b 0.91£0.13be 19.67£0.9b 3R00.23:428.07ab 0.2320004b 61762765 0. 140.02ab
) [N ]] 9.001.08a 0.95:0.05b 40.9£1.82b 15004348668k 0.22+0004b  63.47H6.230 0.12+0.01ab
| ! \ » \ AOEHCD 1063:],30a 1. 1640,07a 45, 142.43a 4863, 754847 44da 0, 34200023 T8, 165,79 0,1 340,02

it (Note) : Ax[E 00 H R (A A PR P A R0 (P < 0.05) . CK, FIERidtaAL CD1, PiEEmmEE CD1: ADS,
TR R TN, ADS+CDY, CDY SRS AL R, F ], Different letters represent the same part and there are differences

betwesn different treatments(P < 0,03). CK, no bacteria trestment; CD1, inoculated with C0¥) rhizosphere bacteria; AQS, inoculated

A3 RERE CD1 SRR E KR AN PN

Fig.3 Effects of Pseudomonas CD1 and AOS on the seedlings growth and root architecture

with brown algae oligosacchanides; AQS+CD was moculated with CIN rhizosphere bacieria and brown algse oligosacchandes. The

saime below

5 CK #8tL, BajE A0S, B CD1 LUK AOS+CD1 i’ﬂﬁ%ﬁLT*”%E’Eﬁﬂ*&??ﬁi Hrp
AOS+CD1 ERAMENERR NEZE, 1HEE CK, s, =#H. SPAD FiHmEmA&EoBIEINT 114 3%.
54.9%, 30.1%7%0 107.9%, ERRTEZEERS 158.8%, RAKEFARESIIEINT 33.7%7F
65.5%,

RZEH ZFER MG, & RBRE SEEEAN EIRERRLER BRV] BWEFSIEREIR 2024,30(10):1964-1973.
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F1 BoEMkEREBRKHERR K2 BREKBUHBHERR ®3 FREXKBRERKIGRR
4b 71 I 1 45 5 955 5 B 2 (%) Ak 2 Ivi 1 5 2 i 45 BT R (%) Ak 3 I3 15 i 4 Wi B (%)
52 S HE 50x107 0.117 90.64a 75 FEHE 50% 107 1.593 38.895¢ 5EEERE S0x107 1.481 68.075d
g R B S 25%107 0.605 51.6d I B TR B9 SE B 25%107° 1.235 52.628b 5 BE R BY SE B 25x10° 1.389 70.058¢
TR BN P 50%107° 0.500 60c i3 SR B EEPE 50x107° 1.169 55.159a 5 R B SR 50107 1.235 73.378b
B R AN S BE 100% 107 0.378 69.76b 3 S 99 SEBE 100%10~ 1.166 55.274a 5 R SEHE 100x107° 1.058 77.193a
CK 1.250 — CK 2.607 _ CK 4.639 —
I R ZUAS R NG B3R IR AR P<0.05 257 B35, VL AR RN G R R AE P<0.05 R 5%,

I FAA RN F R R LE P<0.05 2 5% B3,

HIRERER, BEEEIFEISHSAEREIEAMIER, 100ppmAREEREAE T /EREERE, 205K, &
ERAE D BIIAZE T69.76%, 55.274%7%077.193%, ERIFERE. HBEELSULFEIIFBERAIHR L
RS KRBT EREEREN.

Fl%e, T R SR NS E (AOS) X /KFE F ER=Rh AR YR 14675 7K75,2018,48(03):22-24.DOI:10.16170/j.cnki.1673-6737.2018.03.006.
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1) BORIFIE

K T e -

- o ~ _
.?CI‘E 49 —Q‘b.‘__" 120¢ 3}2 S60r
© = 47 . -~ 115} . = 540F

-E —_ - N aoa
jb_: g'.;i L . —::,—: g-]]() fé,i é‘?:”. ‘
= 5.2 43 " = f L 105} < = b 3(\'“. :
e ¢ S - 2 M ~ sob
R :” w2 2100} N g9
X 2% 35 Hcs R 3= 4601

5 ¥ 3 LZ © OS5} S
= e 737 =< , %8 © 40|
®s Pk v z g oo = & gl .
E_Z,z CK  AOS, AOS, AOs :i:f AOS, A0S, AOS % 3 CK A0S AOS.  AOS
o L FE Treatment = 4R Tr

> ‘ ! Treatment

¥ Treatment
b3 [a) /N PR R OR 22 5 % (P<0.05)
Different lowercase letters mean significant difference at 0.05 level (P<0.05)
PR 1 o AR S S W HRL A B /N2 3% 43 ] 0% 1) S

HERA, G AOSKHER/NZRHAANERYBES TR, EREFRHEREES

3.5% ~8.9%; BEF|FERIENR/I6.8% ~8.6%; AOS2{ERHRFAMREES TR
3.2%., WEAEEREXRERIACSERLIENEFRSNEXF I RIFIAME

TRIGLL FIZRe PR, 5 BB N SNSRI N AR PR T AN TR 3 RIS RS2 MR [J]. T LA R S 54R,2019,41(06):1054-1060.DOI:10.13836/j.jjau.2019123.
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SAEawEERE, ESEHFRE, MERFIREE

2 52020-2021 TEAS[F) LB /v g e R R R # 7 AL NE &SRR FEE

Table5 Yield and yield components of winter wheat under different treatments in 2020-2021 Table 7N use Efficiency of each in wheat in different treatments

R ORI THiE E38 R — AEEM  REER "Lk ER4E FRER e
bR ] 3 . - ) s s 2T R
- Ear number Grains number 1000-grain weight Grain yield Straw yield b3 N GRS FRE A A PR Economic
reatment
Qo 5 2 T2 Treatment NUE NAE NPFP NPE NPEG
(x10*Spike hm) (g) (kg hm™) (kg-hm=) (kg hm?) ] ] ] ’] coefficient
a,
CK 31.06d 27.15b 5085a 375728 ¢ 7091.94 d (%) (kgkg)  (kgkg’)  (kgkg) (kgkg™)
BN 31224 2777b 5055 ab 396420 e 714237d CK - - - - - 30.68d 0.35
BP 3634 o 3120 ab 45.13 de 7486.60d 795398 ¢ BN - - - - - 31.93cd 0.36
BK 3626 od 2065 a5 163 e S 065,98 BP 244 48 39.89 d 16.58 ¢ 2960f  4147b 34.97 be 0.49
. Ci K X . . C
BK 244 48 4831 ¢ 1697 ¢ 2995f  3505c 32.50 cd 0.49
Tl 44 38 be 3370 a 4505 d 827429 ¢ 8812.40b
Tl 244 48 5058be  2008b 3272 3968 ¢ 34.76 be 0.48
T2 49 02 ab 3543 a 4825¢ 9012.91 a 9319.08 a
7 244 48 6142a  2337a  3564d 3838 ¢ 34.44 be 0.49
ISl 5395a 32.00 ab 4740¢ 8643.12b 886853 b
381 220.03 6199a  2414a  3797¢ 3896 ¢ 34.62 be 0.49
JS2 41.02 bed 31.17ab 4423e 8211.76 ¢ 8062.03 ¢
182 195.58 5458ab  2476a  4059h  4529b 36.90 ab 0.50
83 3762 od 3250 048 b 1575394 800200¢ 183 17113 4431c 24252 4279a 5478 a 39042 0.49

TE: PSR F BEOR 1E P<0.05 KT EEFRRE.
Note: Means followed by the same lowercase letters in the same column indicate no significant difference at the level of
P<0.05.

T AP A E F BHEORE P<0.05 KF EERALE.
Note: Means followed by the same lowercase letters in the same column indicate no significant difference at the level of
P<0.05.

B EERESIENIET EHRE, NIEEMGETUE~IEE HREXDH], S EEEESIEMIET2SEEL0%MEIS1S,
1X%8.93%, FRINFEHSEAEAN TRIENEIER. FENS1EE BRMFBERES, 253/861.42%, 61.99%, WEMITR
EFERE10%F N BISIELEIRI IR T 11E24.46% , (KIABEIXZEIFR T19BIHE410.84%. 11.41%, BEEE T SINFBEHER,
PR,

= SRS AR NE KA K R EE = IRIFI RIS D). LLZRR L ASE, 2022.D01:10.27277/d.cnki.gsdnu.2022.000652.
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7 6 2021 A A [ b B K 7= i R = i R
Table 6 Yield and yield components of summer maize under different treatments in 2021

AT (g5 [EREA: P RiFr i

Tr:ftfnint Spike rows Kernel number 100-grain weight Grain yield Straw yield
(g) (kg hm?) (kg hm?)

CK 13.53¢ 31.47 be 28.79 be 775854 ¢ 470517 e
BN 13.60¢ 2953 ¢ 2833¢ 7865.26 ¢ 424034 ¢
BP 1464 b 3350b 30.05 be 9860.93 d 634484 d
BK 15.00 ab 3337b 30.50 be 10309.15d 6264.46 d
Tl 1501 b 3260b 30.64 be 10960.14 ¢ 7491.74 be
T2 1547a 36.16 a 3579a 1227280 a 842021 a
JS1 15.79a 34.21 ab 3446a 11611.14 b 8072.65 ab
IS2 1593 a 34.13 ab 31.43 abe 11002.83 ¢ 7414.54 be
JS3 15.07 ab 3507 a 30.56 abe 10255.79d 7033.51 cd

e FESECEA MR FRRRAE P<0.05S KF EERARE.

Note: Means followed by the same lowercase letters in the same column indicate no significant difference at the level of P<0.05.

SEMNEASEE (T1) B, FNIHEEEENESE (T2) &5~
IBEEIAR11.98% ; it 10%F o4 (IS1) AUEFIBEEAR]5.94% ;
UHE 20%F 8 (3S2) BB Fr-ESEMEREBIERT L.
ERFR, SCIERWEEEERE. . RriERRT.

Ministry of Agriculture and Rural Affairs

52, EREATAE, EXIEFARES

8 ANIE AR K B AR A
Table 8 N use efficiency by corn in different treatments

EVLES T Filk A BARE IR TEW A

it o N N S RE
hb3 F = E3ES K= A &SV )
N Economic
Treatment NUE NAE NPFP NPE NPEG ~
(kg hm?) coefficient
(%) (kgkg')  (kgkg')  (kgkg!) (kg kg)
CK - - - - - 8858a 0.62
BN - - - - - 8353 ab 0.65
BP 231 4135d 8.6d4e 4269 e 21.19d 67309 0.61
BK 231 44.00d 10.58 de 44.63 de 2398 ¢d 67.15e 0.62
Tl 231 5428 ¢ 13.40 cd 47.45 de 23.11 cd 66.14 ¢ 0.59
T2 231 6423 a 1908 a 5313¢ 32.17 ab 69.39de 0.59
IS1 207.90 61.68 ab 18.02 ab 5585¢ 28.99 be 72.03de 0.59
182 184.80 55.03 be 16.98 ab 5954b 33.66 ab 74 71cd 0.60
1S3 161.70 4533 d 14.78 be 6343 a 3569a 79.18bc 0.59

VE: RS A RE R TE P<0.05 KF EERARE.
Note: Means followed by the same lowercase letters in the same column indicate no significant difference at the level of

P<0.05.

T25IS1MERERMAIBERRS , £5/964.23%.
61.68% , BREMITIR T1 DHBREK 9.95%, 7.4% , KIBEEENE
o] BER S EAITEIERIFI B,

= EREES SRR NE TR ERK R ER ERUR RSN [D]. LLFRRI KE:,2022.D01:10.27277/d.cnki.gsdnu.2022.000652.
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BRRNERNIEREARSER. EEFERE. IH@hFEE. 15

H. ,ﬁ %2 RELEETE TR ERRAOL
n n * Tab.2 Effects of different treatments on agronomic characters of flue-cured tobacco at flat top stage

i B em’

&b #f i /em ¥/ R 1% /em = Hfem =
i i (1
r, 121.08abAB 23.50b8 5.15 aA 9.80bAB 1 104.75bB 1171.70bB 830.87 bB
E = feray E%Y << T, 126.16aA 23.66ahAB 5.338A 9.84 4bAB 1 196.33abAB 1 206.05hB 830.54abAB
20244, HBRESASEHIRSE =

j 125.78 abAB 25.15aA 5.00 aA 10.16 aA 283.40aA 1 382.26aA 895.27aA

@&%m%*}:ﬁu-l_ﬁuiﬁ@Xj%ngkEt& J\EEIJE'/ | -I>.’_.‘)..‘<ﬁ.|\ ;‘,:6':-..\ :x:xx;.\ m.;u abA I ;ﬁ:ii‘)tx’..\ | 32‘35; abAB R:7j|:‘.|.\u
u@» . HIRERIE, MERRESEEINENE (AOS) HJLUA —_— e
BENESREEARZHEIA. EEhEtESrERE. e enmsms e ) B

127.03aA 25.92aA 4.90 aA 10.15 aA 246.66aA 1 344.65 aA 916.36 aA

Tab.4 Effects of different treatments on economic characteristics %5 AEANFEXEE SN RS BE0E (C3F)
of flue-cured tobacco Tab.5 Effects of Different treatments on appearance quality
P, 4/ ALY e L of flue-cured tobacco (C3F)
R FARALEEBEREFROZ N i (kg-hm™) (7C-kg™)  (JC+hm™) ESRIL % -~ N
¢ & M OREAE i Bl By g5 (i
Tab.1 Effects of different treatments
T, 236526 2785 6587249 72.24 T W A- W S k- e
on main growth stage of flue-cured tobacco ! o
— T, 2358.40 28.56 67 355.90 74.15 T, B A 5 B W Hi Ak i
EHFW(A-H) = ] Y y ) i N )
ik = I T F®3 AELEXHEZEHROFN T, 262531 3020 7928436 78.14 T, A # I L g
H M;g?ll II;;;;” “‘ILUI;H f%"gfk F)]&g.]l. I R ,&;gg 'Ll/«l Tab.3 Effects of different treatments on disease occurrence T, 2741 .58 30.78 84 385.83 80.37 T, i % G rfa s ik I+
b 1 3 7 7 it IU] ]U] ml s - ki I}
02 0 04 05 07 Jo7 07 09 n R B RZEH T, 275290 30.61 84 266.26 79.52 T,k z LIS S U
D 3
1-27 -13 28 -04 -04 ~-10 -17 -23 mo RIFE AN kAR eSS S a1
R, 2 B M s 00 0 ® % fLaE % Ek S A . P o] —=
ERARIL Ny e RS LR AR S, IR, ot
T 02 03 04 05 07 07 07 09 13
e e e s e se e Y, EFIMER, mAmSE. S, iREEmEN
T 02 05 04 05 06 07 07 ® - T, 467 210 467 267 567 255 AT eI
=27 -13 -28 -04 -29 -04 -08 ~-I3 o
T e e | R EEREIEE, PR, R, SR,
I 02 03 04 05 06 07 07 09 132 T4 E i\ I
5

s s s e eln e ow e o w ] jony k.qr;k;-ﬁia-—r)# EM B SRS, (R EVER
=, HMREEEINEYN, HHeEEINES.

FRENEE[)]. AT AR S3EE,2024,(04):184-186+189.

EHHE EMER B R & G e NS mE e R K A B M~
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Liu R, Jiang X, Guan H, et al. Promotive effects of alginate-derived oligosaccharides on the inducing drought resistance of tomato[J]. Journal of Ocean University
of China, 2009, 8: 303-311.
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The promoting effects of alginate oligosaccharides on root @Cmsmk
development in Oryza sativa L. mediated by auxin signaling ,

Yunhong Zhang®"*, Heng Yin", Xiaoming Zhao ", Wenxia Wang”, Yuguang Du®,

Ailing He?, Kegang Sun*®

2 Institute of Plant Nutrition, Agricultural Resources and Environmental Science, Henan Academy of Agricultural Sciences, Zhengzhou 450002, China > ; - %

b Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116023, China Control AOSIO AOS20 AOSH0 AOS80
ARTICLE INFO ABSTRACT

Article history: Alginate oligosaccharides (AOS), which are marine oligosaccharides, are involved in regulating plant root

Received 7 February 2014 growth, but the promotion mechanism for AOS remains unclear. Here, AOS (10-80 mg/L) induced the

Received in revised form 12 June 2014 expression of auxin-related gene (OsYUCCA1, OsYUCCAS, OsIAA11 and OsPIN1) in rice (Oryza sativa L.)

Accepted 24 June 2014

. . tissues to accelerate auxin biosynthesis and transport, and reduced indole-3-acetic acid (IAA) oxidase
Available online 11 July 2014 y P ( )

activity in rice roots. These changes resulted in the increase of 37.8% in IAA concentration in rice roots,
thereby inducing the expression of root development-related genes, promoting root growth in a dose-

ﬁgi‘:g:ss;ligosacchad des dependent manner, which were inhibited by auxin transport inhibitor 2,3,5-triiodo benzoic acid (TIBA)
Oryza sativa L. and calcium-chelating agent ethylene glycol bis (2-aminoethyl) tetraacetic acid (EGTA). AOS also induced
Root development calcium signaling generation in rice roots. Those results indicated that auxin mediated AOS regulation
Promoting effects of root development, and calcium signaling may act mainly in the upstream of auxin in the regulation of
Auxin AOS on rice root development. - - -
Calcium signaling © 2014 Elsevier Ltd. All rights reserved. Control AOS20

W R NS SRR E K BRI RRIL, IEAEKEFEYE RIS, BFEKREIAA
’fﬂk@ﬁ'@, ETAAIREIR 37, 8%,

PR M RE I I A KM ORI R, et EARSTAAR) & iz, 1615 2 1)
TAATFIAR gk, M et R4 K.

Zhang Y, Yin H, Zhao X, et al. The promoting effects of alginate oligosaccharides on root development in Oryza sativa L. mediated by auxin signaling[J]. Carbohydrate
Polymers, 2014, 113: 446-454.
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1BRIRRMEES 2.0

JE TR BN : I PSR L P AR B AR | B

FERST: SMIE, pIbR

RASSRM: polyM, polyG. polyMG  em om0 e
kiR : ME, KRBHAEFHEE 1 A w00 6 60 Tkwsy

Aly7B_Wf FucanilyticaVibrio 83 40 ny [13]

Alghi4 Vibrio weizhoudaoensis MO101 85 a 463" 5]

e s — ] S . rAlzSV1-FL7 Shennmella Species YHI L1 4 ND 35

9" oIt J |j:_| ik I [’ﬂ—% = ] P;J ¥ I SA]}'A ]ﬁcrph'rfm'nHa.!uicrfframs N[5 75 5 Foag4t [_'Z-':
2 JIE A AlgNJU-03 Vibrio sp. NJU-03 70 Kl 6689 U]
...................................................................................................................... AN o sp. N}4 70 i oy ]

l l l AlyH1 Vibrio furnissii H1 75 40 240t [38]
AlgMsp Microbulbifer sp. 6532A 80 50 ND [

; < > < > < > < > < > < > Alyl1 Agarivorans sp. L11 86 40 1370 [29]
<M G AlyPl Peendoalteromonas sp. CY24 70 40 ND [28]
ALl Sphingomonas sp. Strain Al 75 40 28 [3]

AlyV Vibrio sp. QY101 75 40 ND 3]

PLIZ ALV Sphingomonas sp. Al 85 50 121 [40]

pOlYM pOlYG PLI7 Alglic Sarchargphagus Degredans 75 a ND [41]
s Da“?.lﬂl. mhnﬂ L"P 1,1;]3 ?[1 3“ 21] [_L"I
polyMG polyMG AlgL Sphimgomonas sp. M]-3 b5 50 ND [4)

PLIE  Aly-502  Peeudoalteromonas sp. SMO524 ND N.D ND [#]
(T L7 — —
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" ALG-B 1Mik¥202106174t 17h-1 17h-2  17h-3 CK1 CK2
Wity 0D1 1.266 1.256  1.259  0.384  0.375
oD2 1.268 1.255  1.263  0.377  0.384
0D3 1.27 1.25  1.265  0.388 0.39
oD 1.268 1.254 | 1.262 | 0.383 | 0.383

0Do 0.383 0.383 0.383
0D-0D0 0. 885 0.871 0.879
EA(U/mL) 698537 687224 694064

" ALG-B 1Mik¥202108104k 17h-1 17h-2  17h-3 CK1 CK2
WEGTH 0D1 1.115 1126 1119 0.315 0.32
oD2 1.119 1.124 1.14  0.315  0.327
0D3 1.117 1154 1156 0.321  0.329
oD 1117 1.135 | 1.138 | 0.317 | 0.325

0Do 0.321 0.321 0.321
0D-0D0 0. 798 0.814 0.817
EA(U/mL) 592197 605343 608071

" ALG-B 10Wik£20210915Hk 17h-1 17h-2  17h-3 CK1 CK2
4i6fis 0D1 0.972 0.974  0.975  0.344  0.348
oD2 0.959 0. 965 0.97  0.339 0.35
0D3 0.976 0.971  0.968  0.344  0.333

0D 0. 969 0.970 0.971 0.342 0. 350
0Do 0.346 0.346 0. 346
0D-0D0 0.823 0.824 0. 625
EA(U/mL) 463340 464084 464828

A¥-24h EBM-18h Cii-2¢h FH1 FHz  ¥Bs " ALG-B 10Wi&¥202110134k 17h-1  17h-2  17h-3  CKl CK2
sLig-20211226Hk oD1 0. 471 0. 486 0. 56 0,173 0.158 0. 156 wkdiols o1 0. 900 0.9% 0911 0.331 0375
A ALG-A oDz 0. 478 0. 493 0. 568 0,178 0.161  0.157 " D2 ol 0oz oo 0331 033
Bl¥: mGe oD3 0. 487 0.493 0.574 0.186  0.1668  0.166 onal D606 o0oms  boil oasl 0 am
it mGe oD 0.47% 0. 491 0. 597 0.180 | 0.162  0.160 oo o008 o 093 oot oam
2021.12.27 M opo  0.180 0.182 0.180 ol 093 0 3a T o :
0D-0DO  0.29% 0. 329 0. 408 : : ‘

0D-0D0 0.375 0. 590 0. 580

EA(U/aL) 10980 T2574 149877 .
EA(U/mL) 427746 438908 431466

iR R R RERNEE: BT (B8E>500000U/mL) 2MExXESsigmaini;l
A (B8id1000U/mL) RYS500/ELA L.
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] 4. BOFFEIRE - AR BN 2 A

% 2. Al At N FER T R B R CGRAL: 1)

EREEM
ABHES #FLk X1 EER2 EE3 EE4 HE BCKh
0.05 0.01
CK TH KRR 48% 61%  54%  62% = 56% 0% cde  BCDE
FAE 1: 150 49% 40% 29%  41%  40%  -29.33% fg EFG
=R 1: 45 28% 22% 26%  34%  28% -51.11% hi GH
gl 1: 5000 45% 46% 45%  40% @ 44%  -21.78% ef DEF
B 7 1: 2500 56% 58% 51%  65%  58% 2.22% cd BCD
E-Eil 1: 500 60% 51%  46%  67%  56%  -044%  cde  BCDE « MAE A& - o w77 (1:2500) 7
£ 57 1: 50 58% 37% 57%  70% = 56%  -1.33% cde BCDE
AOS 1: 5000 67% 72% 43%  58%  60% 6.67% bed ABCD
AOS 1: 2500 53% 66% 71%  68%  65%  14.67% abc ABC
AOS 1: 500 68% 69% 64%  78%  70%  24.00% ab AB
AOS 1: 50 70% 66% 83%  77%  74%  31.56% a A

1t S R
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HREFEAOSY EH i1 = 8% B th R 15 3 i I8

ARLEWFHEHFEHE (%) PR

SBHES 281 82 83 £84 B85 1aE BRCK+
TEX R 0 0 0 0 0 0 0

AOS- 74.73 o
185850 85.91 78.56 74.12 72.42 62.62 ABCab 24.66%
AOS- 68.46 o
@i 79.71 75.43 70.89 63.01 53.28 ABCabc 14.21%

2024.06.03 15:56

FIEKIR: XANEYIER E R =

3845t : LA 41%EHEE 1000 593388, MEIIAOS 10~30 ppmL BRI GHEaE$EEFHN /T
68.46%~74.73%, 1&814.21%~24.66%, ESEET BEIKE,
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?‘Ezﬂ%ﬁﬁL'&ﬂ( $R32HA

QB E = — TR SR 1Y 5 J& 77 A0 R & 571
 mEfem | mE | mE

BrAERk 25, 50, 100 mg/L {REf, FEIERZEHA
BE 50, 100 mg/L HEIRERSFRER, #HFIRSCRE, 12
IREREHD
R 80,120 and 160 mg/L  HEEEFIR, (RIFOLAEEY
FHEEZECESE
ESi] 0.5,1,2,3and 5 g/L IEINFERRER. TSSHEGERSE
FZX 57 80,120 and 160 mg/L  IPENIREEE, FHLEEE, (RISEESFD
TﬁﬁlRWQE
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