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Effects of Plant Immune Inducers on Growth of Soybean Seedlings

REN Xiaoxu', YING Wu', HUANG Yuging', XU Shengchun®, RUAN Songlin' , ZHANG Sheng’

(1. Hangzhou Academy of Agricultural Sciences, Hangzhou 310024, China; 2. Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China;
3. Taizhou Agricultural Technology Extension Center, Taizhou 318000, China)

Abstract; Plant immune inducers have the effects of inducing plant resistance and promoting growth, in order to compare the
effects of eight different plant immune-inducing treatments on the growth of soybean seedlings, taking Zhexian 19 as material
the biological traits such as seedling emergence rate, plant height, root length, leaf length, leaf width, biomass, and
physicochemical indexes such as leaf chlorophyll relative content ( SPAD ) value, polyphenol oxidase ( PPO), and
phenylalanine ammonia-lyase (PAL) activities, were measured. The results showed that the growth performance of soybean
seedlings varied with different plant immune inducer treatments. Spraying seaweed fertilizer treatment (HZF) could increase
the indexes of seedling emergence rate, plant height, and fresh weight biomass, and the treatment BKL-2 had the most
significant increase in dry weight biomass with the value of 1.91 g. Spraying brassinolide treatment (YCS) could significantly
increase the value of SPAD in soybean leaves. The treatment BKL-2 was an increase in all treatments on PPO activity and PAL
activity relative to CK with 41. 18% and 16. 14% , respectively. The plant immune inducer concentration of 4 g-L~" in
treatment BKL-2 was better than 2 and 6 g-L.™'. BKL-2, HZF and MLT treatments had significant growth promoting effects on
soybean seedlings and are suggested to be applied in soybean production.
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Table 1 Different plant immune inducers treatments

b3 VPRI Wz

Treatments

Type of plant immune inducers

Concentration

BKL-1 REER | 5 3% FEZE0E n IR 71 2 g L7!
BKL-2 PR 145 3% FeZEMT IR R 7 4 g 1!
BKL-3 PR 15 3% FESERE AR 57 6 g L"!
YKW BRERAE C S 5T B3 5 S AR K A 10 mL-L"!
HZF TR TC 5 IR B R 7K A MR (T B ) 10 mL-1~!
YCS FLSER 3 0. 01% 25 & R Mg 4 mL-L~!
ATL BT 2 R 690 SEME - 4 25 1 AT R R ) 4 mL-L!
MLT ! 4 mL-L™!

1.3 MEMmMBSEAZ*

1.3.1 R&E W5 d)E, B0 B
B3 WHER R,

1.3.2 HMARZEHEIRIF 202246 H8 H,
geittkim AR S I TE (i R Sk B T 1Y 40
e b e — R ) T AR M B A T
AR HOEI(F FER/ LT SRR,
1.3.3 SPAD & HAtm &R Al FRHE A BRA

A AR BT A SR R e A (5. TYS-A) il 5
M SPAD {8, XA Ak B2 k47 B ALI AL , A5 4
SEFRLA I O MR, BERRBEMLIEE IR b b R )2 e
e HLE R R (TR AR 173 AT RE ) |, A Z e
3K, IC B IFBCE T

1.3.4 % B84 (PPO) &M 0.1 g ot
F, 1.0 mL PV BEEUR, S A AL 358 000 g,
4 CEL 10 min, B EVE B UK LR, 37 CHERE
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B 10 min, BUH 7 BIEE A 90 °C L b3k K 1
5 min, B S WK A1, 10 000 ¢+ min =" H IR B O
10 min, B E3E TIK 420 nm, 1 em SR @I, 2%
TR 2, M 45 A WO BEE ( AA = Aye-Agm ) o
ERFEARBIR AR & (e A ) AR B
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Z AP fifE 525 nm AWOBIE(HAEME 0. 01 S 1 AN
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PODIES) A4 BRI (L)
(Ug™) 0.0l PEAIEE (g)

F (R 7 AR (L) 1 mL A
R (mlL) AR SRR (mL)
S ] (min)

1.3.5 RRRABMMEBE(PAL) 0.1 g #rlgnt
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Table 2 Comparison of biological traits of soybean seedling emergence and growth in

different plant immune inducers treatments

T e i IS AR o oY
Treatments Emergence rate/%  Plant height/cm Root length/cm Leaf length/cm Leaf width/cm Leaf area/cm’
BKL-1 0.97 £0.01 a 31.70 +1.22 a 15.45+0.72 a 7.63 £0.23 ab 5.13 £0.13 abe 39.53+2.13 a
BKL-2 0.97 +0.01 a 32.63+0.84 a 14.99 +0.53 ab 7.89+0.24 a 5.53+0.16 a 44.10 £2.52 a
BKL-3 0.97 £0.01 a 17.25+0.84 ¢ 14.31 £0.93 ab 4.81£0.23 e 3.39+0.19 ¢ 16.85 +1.60 c
YKW 0.92+0.04 a 32.47 +0.80 b 15.03 +1.42 ab 7.29 +0.16 be 5.35+0.17 be 39.30+1.94 a
HZF 0.99 £0.01 a 35.21+1.52 a 13.15+1.08 a 7.95 £0.20 ab 5.62 +0.20 ab 45.28 £2.66 a
YCS 0.96 £0.02 a 26.83 +0.52 b 13.31 +0.94 ab 6.21 £0.29 cd 4.52£0.18 cd 28.79+2.13 b
ATL 0.95+0.04 a 20.15+0.70 ¢ 15.77 £0.76 a 6.05+0.76 cd 4.49 £0.18 cd 27.77 +2.33 b
MLT 0.95+0.03 a 31.97+0.92 a 13.73 +1.07 ab 7.06 £1.07 abc 5.17 £0.17 abe 37.07 +2.46 a
CK 0.89 £0.06 a 21.30+1.52 ¢ 11.47 £0.60 b 5.53 £0.60 de 3.93+0.22d 22.74 +2.40 be

T /NG R AL B A A7 1 22 57 (P <0.05) , R 1],

Note : Different lowercase letters indicate significant difference( P <0.05) ,the same below.
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