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Effects of DQ-N Strain on Seed Germination and Seedling Growth of Soybean

LIN Zhi-wei, XIAO Cui-hong, BAI Xin-yu,SUN Dong-mei
(College of Agriculture,, Heilongjiang Bayi Agricultural University, Daqing 163319, China)

Abstract; In order to study the application potential of phosphate-solubilizing strain DQ-N in soybean cultivation, the effects of
different concentrations of DQ-N strain fermentation on seed germination were determined by seed soaking treatment, the
changes of root growth and the activities of antioxidant enzymes in roots and leaves of soybean seedlings treated with DQ-N
fermentation in field plot experiment were compared. The results showed that when the ratio of DQ-N fermentation to water was
1:30 and 1:40,the germination rate and radicle growth of soybean seeds were not affected , but the elongation of hypocotyl was
promoted. The low ratio of fermentation to water was unfavorable to seed germination. The root dry weight,root length, root tip
number and root surface area of soybean seedlings treated with DQ-N fermentation were significantly higher than those of
control group,and the effects on the activities of antioxidant enzymes in roots and leaves of soybean were not the same. The
activities of POD and SOD in roots were increased by 30% ,35% and 25% ,26% respecctively compared with those in the
medium and water control,but the changes of enzyme activities in leaves were not significant. The results indicated that DQ-N
fermentation could effectively promote the stress resistance of soybean root.

Keywords: Phosphate solubilizing bacteria DQ-N strain ; Soybean ; Seed germination ;Seeedling stage ; Antioxidant enzymes
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A B R 2 A A B S g AR AT

11.2 Bhkkae k28, BRI /N —KREKR
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113 Xk FREEARERL. AT
5 ¢, %A 10 g,NaCl 5 g,H,0 1 000 mL,

YM ik R R S ¢, Z2F Rk 3 ¢, i)
10 g, BEEHIR B 3 g, B5iig 20 g, H,0 1 000 mL,
pH6.0,
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Different lowercase indicate significate difference( P <0.05). The same below.

1
Fig. |

DQ-N E#k Z BRI K EMFHLZE(A) BRIRKE (B) FEHKE (C) BRI

The effects of DQ-N strain fermentation liquid on seed germination rate ( A) ,radicle length ( B)

and hypocotyl length ( C) of soybean
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x1
Table 1

DQ-N Htk R B K E A KA %
The effects of DQ-N strain on soybean growth at seedling stage

Higrdk

5475 Index
Medium

DQ-N Bk A B

DQ-N strain fermentation liquid

CK

B 1 i
Dry weight of underground/g

0.2047 = 0.013 b

b0 o117 o i
Dry weight of upground/g

0.3676 = 0.011 a

RO L

Root/shoot ratio

0.5565 +0.020 b

A
Root length/cm

270.1430 + 9.0689 a

MR

Root surface area/cm>

59.4286 + 4.2826 a

AR

Root volume/cm?

2.7821 +0.0798 b

P

Average root diameter/ mm

0.7083 + 0.0217 a

A

Root tips number

359 £ 21 a

0.2711 +0.016 ¢ 0.1686 + 0.019 a

0.4020 + 0.021 b 0.3482 +0.015 a
0.6744 +0.012 ¢ 0.4832 +0.033 a
504.1506 + 16.2751 b 273.0218 + 14.5467 a
99.7890 + 1.6312 b 56.6687 +2.5714 a
3.8665 = 0.1800 ¢ 2.4948 +0.0998 a
0.6550 + 0.0535 a

0.7456 + 0.0322 a

546 + 30 b 352 £20 a

2.3 DQ-N EHABHELENASEHYPRENE
R R

SOD ,POD 5 CAT ¥ k489 h 4718 1 bt A Ak
it , AN [ Ak 306 7T 48 Ak il 356 P B R o8 4 — L
DQ-N P& MR & B AL B AR ARAR R POD 5 PR S 57
e 5K ALY I HE S 35% F130% , 25 5 W3 Tt
5 POD JEVETC 1 2% 25 5 o A A 7E 48 vp it FH & 1
WALHRS , AT A PEARFR POD & M 1 $2 5, (HR 23155

SRR R POD 16 M AR fh . A5 Ak B A R AR I
FARFREY CAT 3G M3 25 55 138, R v 1 it FH XoF
CAT JHHETCE M, AR SOD Bk & I i b B A%
X} HE ARS8 343 W $E 7 T 26% A1 25% , H2%E 5 8
F AR R SOD JE AR Ak 22 S AN B 3 U
398 vt i & RO AR SOD 3% M LA {0k AR
R I8 SOD S RBI R (£ 2) .

%2 DQ-N Bk K E B HAEM 3 FhEGE R R0

Table 2 The effects of DQ-N strain on soybean SOD,POD and CAT activity at seedling stage B (i . kat
HE it T M
phs:il i, .
Root enzyme activity Leaf enzyme activity
Treatment
POD CAT SOD POD CAT SOD
Ffedt 52014.07 = 10739.48 = 659.97 + 48951.46 = 288.22 + 7873.91 =
Medium 2026.57 a 160.20 a 57.51 a 1626.33 a 20.34 a 150.86 a
DQ-N T k&
70324.23 + 10833.83 + 834.00 + 52727.21 £ 516.77 = 7664.20 +
DQ-N strain
2011.07 b 268.55 a 48.68 b 1264.42 a 51.51 a 167.20 a
fermentation liquid
oK 57354.64 + 10801.33 + 657.30 = 52338.80 + 265.72 7541.17
1714.51 a 262.89 a 42.18 a 1628.16 a 52.68 a 224.21 a
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