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Soaking effects of rhizobia on seed germination and
seedling growth of Desmodium styracifolium

LI Na, MA Zhukeng, HUANG Ruihua, LIU Xiaohan, CHEN Wenzhao, DU Qin"

( College of Traditional Chinese Medicine, Guangzhou University of Chinse Medicine, Guangzhou 510006, China )

Abstract; In order to explore the effective way to promote the germination and growth of Desmodium styracifolium, in
this paper, different concentrations of Sinorhizobium fredii, Rhizobium radiobacter, Azorhizobium caulinodans were used
to soak the seeds of Desmodium styracifolium, effects of these three kinds of rhizobium solution on the germination
indexes ( germination rate, germination potential, germination index and vigor index) of D. styracifolium seeds were
investigated with the seeds soaked in distilled water as control check (CK), and the growth indexes (number of blades,

number of branches, plant height) and some physiological indexes ( chlorophyll content, nitrogen content) of the
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seedlings were measured after 40, 60 and 80 d after transplant in greenhouse. The results were as follows: (1) Under the
concentration of 1x10” CFU + mL", the maximum germination index could be obtained by soaking three kinds of
rthizobium solution, among which the best germination rate, germination potential, germination index and vigor index in
Azorhizobium caulinodans group were 16.00% , 9.33%, 9.51 and 41.34% higher than those in the control group. (2) The
number of blades, number of branches and plant height of the seedlings treated by the Sinorhizobium fredii group and
Rhizobium radiobacter group were lower than those of CK group, except for Azorhizobium caulinodans group. (3) The
chlorophyll contents of Rhizobium radiobacter group and Azorhizobium caulinodans group increased by 1.47% and 7.47% ,
respectively, and the nitrogen contents increased by 0.57% and 5.17%, respectively. To sum up, the germination
abilities, chlorophyll and nitrogen contents of the seeds of Desmodium styracifolium can be improved in different degrees
by soaking the three rhizobia. Among them, Azorhizobium caulinodans group has the most positive effect, which could
effectively improve the germination abilities of seeds and promote plant growth. This study can provide technical guidance

for the planting and cultivation of Desmodium styracifolium in different areas, and provide theoretical support for the

41 %

development of Azorhizobium caulinodans as a plant growth promoting agent.

Key words: Desmodium styracifolium, rhizobia, germination index, growth index, physiological effect
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styracifolium) | VA T o 3580 A 25, P 1 38 | ik
H R, H TR 9T BB R AR /M VR R, 2R IR 8
W R IR B A PR (h 25 8 2015) , FEE A
FETZR VS DI 2 AR A (X)) (B
,2019) . HATHESE FEE S T i i B
T, ) 4R B A B R A W
B mE R 2SRy A B PR
B 45 A T8 1 n 5 AR R HEAG FIIR R 4 i 550 Y
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Table 1 Determination of seed germination index of Desmodium styracifolium
; i _— [
%L; Zﬁéffnental eroup Confn’fati(_)]n Germziinft:ii rate Germinja/vfi?:l%()tential Gerfnﬁf;%[n dex \ﬁlﬁgﬁ *i:ffx
( CFU - mL™) (%) (%) (%)
CK — 30.67+9.24a 10.67+3.06ab 12.34+£2.96a 43.44+10.43ab
fnﬁiﬁfmﬁgﬁﬁii 1x10° 33.62+2.59b 12.47+2.49¢ 12.32+£3.23a 52.78+7.91¢
1x107 40.00+5.29¢ 15.33+5.03d 16.60+4.59b 62.07+17.19d
1x10° 34.62+4.12¢ 11.34+1.74a 12.58+3.22a 48.62+12.57a
1x10° 33.47+3.67a 13.61+2.43d 11.76+2.79ab 47.24+3.24a
ﬁi?zt%ﬁﬁi—?:obaaer 1x10° 34.01+1.27a 11.76+3.21a 12.74+£1.27d 54.69+2.53¢
1x107 39.33+3.06¢ 15.33£1.06b 16.90+2.08¢ 60.68+7.46d
1x10° 39.10+2.09¢ 14.53+1.45b 14.37+£1.38d 58.09+3.79a
1x10° 31.02+3.27d 10.95+£2.73b 10.03+4.31b 40.13+3.24b
Eifoﬁuﬁﬁﬁﬁ?;m 1x10° 42.51£0.47b 12.06+1.84¢ 18.76+2.73d 72.44+3.34b
1x107 46.67+8.16b 20.00+5.29¢ 21.85+5.61¢ 84.78+21.77e
1x10° 45.74+12.67¢ 18.76+1.13d 16.51+£1.37b 80.76+11.24¢
1x10° 44.88+2.97d 16.20+£2.94b 14.38+1.03e 80.62+7.41d

T R B AR E R , [F SR [FFhE 2R AL S CK 417 0.05 K-F EA B3R, TR,

Note: Data in the table are x+s_, different letters in the same column indicate significant differences between treatments and CK at 0.05

level. The same below.

A, BRESRMX IRAL 5 B. W& 250 2% [Ch AEAR R T SE S0 40 5 €. W7 R 45 SR A S AR I3 T S B0 4L 5 . 17 K 445 R Y 5 2 9 [

AR RS

A. CK group at the end of germination; B. Experimental group of the end of germination about the affection by Sinorhizobium fredii; C.

Experimental group of the end of germination about the affection by Rhizobium radiobacter; D. Experimental group of the end of germination

about the affection by Azorhizobium caulinodans.

FEIR T 1x10"CFU « mL " ¥ IR YL A Fh il A& 25 o 0 & 2R

Plate I Germination of 1x10’CFU - mL" soaked seeds at the end of germination

J EL DU ZH R A R A AR, T R R AR
JETH LI A MR R S CK T E 22 5 i AR
SRR A bR, H S5 8225 8% (P<
0.05) , % CK ZHiEm 1 16.87%, 4% S5 4 ¥ e
TSR S RS AR R, 12X
Je [ BRI TR S o A e e 2, MR B A CK
P 10.72% , F R SR 11.93%,

i K 60 dJ5, CK Ak E Rt /(£
3), #2500 i SRR R A S 30 4 TG o R, oAt P 4
TR CK AR Lo E M2 7, &3k
rh AR AR R TR A B )R AR AE DU 2 B RN, SRR
iR R T 2 T R, B IR R A AR R TR S
5 21 RO MR R TR S 96 A S CK 41T 3 e 2
S 250 AR A S e Al S CK 22 57
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F(P<0.05), % b CK 4, iZ4H M5 X S EHK
0.05% , &% A K 0.51%.,

80 d J& , FE AR LIS 2 S AR R TE 95% VA I
XF S G B AT B R T 25 50, A5 AR N3k 4
7N, SRR 1x107 CFU - mL MR 98 B %) 4
B i i AR KA B R (P<0.05) , HE 2R
e 1 SRR I8 TR IR A T AR ) A AR R R A
K, BRiZ L sl A, 2% G b AR AR JRg B S 6 20 R
TR IR TR 5200 4 7E /- BB 5 CK 4A 1B 35 1 22
5 (P<0.05) ,[HARMK T CK 21, M ¥ 2573 [ 2R
PRSI0 20 TR AR R PR SR B 4 M CK 20 AT AR A5 A
FE AR , T B TG v A AR A S 6 A 1 AR B ol R
JIN S FE S 3R O R AR T T, R TR AR R TR S
B4l 5 CK dUAEMRAT AR IR & 2, 9% I P AR AR R T
SR A R AR T CK 21, 5 2508 [ URR IR0 7 32
20 ] A B i o A 1.83 mg - g'lo

GEAF 2,483, K 4 KRR ol W N 1x
10’CFU » mL™" 9 =Bl [ AR IR P AR YL 1) 4 B
AR 80 d T, 2 IG i A MR IR T S 6 2 R AR
RUML IR T S 9 40 i R R, o SO bR s AR T CK
2, X BIE TR M R gos T 3, s & Ak &
JEALIR T CK 2 5 X W 35 00 A= B4R AR 2 A7 434, 7T
TR AR LI A S R e R
AR & B XA IR 5O 2R R R S g
Y TEABRES bR 7 I R — o AR VR, g
EORME A ES I CK 5 T 0.25 SPAD
F10.02 mg - g, =ZHSHZH Y, A 2500 [ AR
TR SR AL A e 2 v B T 60 KAz AL EIK
T CK A H /4,60 d J5, M K HaR G if 72
P, 5 R =4 25 5 W 35 (P<0.05) , 7 BBk
WAEHSF 20 d WIVER I, e &5 CK 41 5 82
I3z A B rT B AR ) AR R AR EY)
TR W CK 4L, AR BRI K 7.47% , & A b
K 517%, NERI H C,D A2 {2638 il &
e E R SRS EMASTES AR
WA o6 BiE AR AR K IR B, ez g i 5
REAR AR 34,

3 WRE55ik
e GBI TR T e B 5 B R

PERE , Bl + A A, I 1 1 B, - E R ) A R
FR AT RS A L D AR R R Al A

IEIA = A ML) S8R N TR H AR W
FHEHNE (VK Z,2019) . Garcia et al. (2020) BF
¥R BAR IR TR T R kB e v A AR, ek
A EGE TR R N JE B AR S B T ERE
PLR R, (e SRR A 4, T8 AR I8 B 5 AR 22 (] Ay 3
HERR R OARN AR A SO H i
Shy i VR TR S Y AR 9 T | 2 I e AR R R TR RN H
2R [ AR B AR G ) 4 R A, BF ST X A
TR RAEEAERK AW, F RG] &R
ol K it FH 1 2 A= B 7

R TR e b 42 I & 1 7 1 IR A A
I8 (BRSCHTAE, 2004 ), (R38R X T 4 8% 75 b 7 il
170 ARIIRIE AR I X2 58K, el N5
B R DAY B S OKALEE B A
FE AR AR, A AR IR TR 43 AT T 0 AR S 1) 3
YeE ML MG B, H e T 25 T s
i ( Rajesh et al., 2020), A 5236 & 8 1 x 107
CFU - mL™ iy % [C A A TR LA B ik 559 780 AR 98 o
b3 B AR XAl & ] AR — AR VR (A 2
BRI & 28 R A AT 3 % P9 1Y i R 3% 5% B T i vk
JEETT HH 5 22988 1 UM 99 T Ak B T g 2 A1 0 b -
K, HUBA 45 B U % B 5 2 OK R AR R B
“ANE—ER T R 22 R, AR R R
FH 75 2597 [ ORI TR B | G R R - 1 52
Az 7= A R AR AR

MR TR 5 R ) S AR RHE WY BAR 98
Az IR [ B 2 7E 2 R s ) A5 2 5IE ( Vitor

SR Z YL AR IR R (TAA (GA %5
(XA %5,2012) , AT (A AR I 7 3G 22 DL K4 o 4l
PRAERC R . 5 2590 ] RO o AN ] e 15 &
HEHE B W AR 9 38 AT 75 22 308 WL 259 (M 2 3
2019) , B — MR R A R ME A, 38 B A R AT
BAFTE H A VA5 1 3R A 1 ARy O
[ Z BLE, B mT Bl A R, TR R R 4
A A Y) ( Kyung-Bum et al., 2008) , X 5L T T
FH 5 2577 (7] UAR 9o T L JHG Al 7 b B S 5 R 0 A )
BARE 1. A SEE0 M 45w gk 7 i AW A, &
FH 75 2208 [ B TR R L 1Y T 4 R B AT AR, K 3
M 60 d FFaf 5 H AR L 2 B Wb T 25 0 AR K
& HR 8 8 HLAE O 2H B840 v 45 T % FE A A
PRI A: BRFEBR (M2 R & | A& A ) fedf o X T
K AR T RE YR UL, IR E A RE S EATE L
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Table 2 Determination of three kinds of the rhizobium solution on the growth and physiological
indexes of Desmodium styracifolium seedlings on the 40th day
S 4 %L 3R B MRS FF ks
E . tal Number of blades Number of branches Plant height Chlorophyll content Nitrogen content
Xperimental group (leaf) (‘branch) (em) (SPAD) (mg-g")
CK 8.44+0.51a 0 4.03+0.52ab 17.17+0.49a 1.76+0.04a
PR AR B 8.00=0.33a 0 3.44:0.12a 17.40£1.04a 1.75+0.08a
Sinorhizobium fredii
T AR 1 8.00+0.58a 0 4.71£0.27b 18.46=0.99ab 1.78+0.01ab
Rhizobium radiobacter
FH 5 22 977 ] EUAR R T 8.00+0.88a 0 3.96£0.55ab 19.01=0.24b 1.97£0.04b
Azorhizobium caulinodans
3 FOXR="MRBEERN EREHEERKREEBERONE
Table 3 Determination of three kinds of the rhizobium solution on the growth and physiological
indexes of Desmodium styracifolium seedlings on the 60th day
S % 3R R RS A
E (l;im ntal ar Number of blades Number of branches Plant height Chlorophyll content Nitrogen content
Xpenmentat group (leaf) (branch) (em) (SPAD) (mg-g")
CK 13.67+1.00b 0.56+£0.51a 15.90+0.86b 20.24+0.16a 1.97+0.01a
PG P AR AR T 12.44+2.14ab 0.44x0.51a 12.84+0.80a 19.34+0.28a 1.96+0.04a
Sinorhizobium fredii
T R 1 10.33£0.10a 0.33x0.68a 14.98+0.87b 19.5120.51a 1.97+0.04a
Rhizobium radiobacter
FH 35 25980 [ AR R 10.44+0.51a 0 14.81+0.42b 20.25+0.20b 1.98+0.02b
Azorhizobium caulinodans
x4 FYXR="MREEANT EREHEEKERREEERHNE
Table 4 Determination of three kinds of the rhizobium solution on the growth and physiological
indexes of Desmodium styracifolium seedlings on the 80th day
ST % 3R PR ok A TRE
Fx( [r(im ntal er Number of blades Number of branches Plant height Chlorophyll content Nitrogen content
xperimentat group (leaf) (branch) (em) (SPAD) (mg-gh)
CK 29.22+1.71b 4.00+0.33b 30.85+1.85b 17.01+0.46b 1.74+0.03b
B IR AR T 21.78+5.85a 2.89x0.77a 24.53x0.75a 15.8320.67a 1.66+0.47a
Sinorhizobium fredii
RO TR AR 958 TR 19.44+0.51a 3.22+0.19ab 30.00+0.67b 17.26+0.11b 1.76+£0.02b
Rhizobium radiobacter
FH 75 =5 968 1] MR 1 30.56+2.14¢ 3.89x0.51b 28.31+2.76b 18.28+0.35¢ 1.830.02c¢

Azorhizobium caulinodans

Mg, A 5256 1x 107 CFU - mL ™" %) TH 35 25 98 [
R TR AR 40 ) A R AT 1 2R R
NGO N R0 R 7 B Sk s B TR 7 N
KefwZ , M 2, A0 (A B % 303 3488 0 A bk O 9%
AN, S E R PG, R S
I8 TR A 5 o7 o 25 S LA R AR A AR K IR P
B K FL ) B A 56 . A AR AR A (2020) 7E 5L 5 & R
HIAFFE Dl 2 A9 gfp Anic ik & 3 H
2R [ AR TR AN (S B T A A A 3 R o o

gerp R nlES THYZE M BB, MR A K
PR IR 5 XI55 (2013 ) WF 98 K B AR 18 5 1 &
HYLAERARAE NG TERERENS S,
FriE FHY A 866 18 = A4 i ik oK L& 94,
T A5 A Y W3R 0 A P 3 [ 4 A
AR BT B B9 T B I AR 98 R 56 38 25 i K
MMM T B Z MY M E S 5 B A E - H
FE, B HEAE AR AR K IR B E D, T R AR
THEBE NS, HEP T RE T RA S
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A. Change of number of blades with time in each experimental group; B. Change of plant height with time in each experimental group;

C. Change of chlorophyll content with time in each experimental group; D. Change of nitrogen content with time in each experimental

group. 1. Sinorhizobium fredii; 2. Rhizobium radiobacter; 3. Azorhizobium caulinodans.
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Plate I Changes of some growth and physiological indexes of seedlings in each experimental group with time
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