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Quantitative Analysis of Two Green Plant’s Rhizosphere Micro-organisms

XIAO Chun-ling, CHEN Gui-hua
(School of Life Sciences,Jinggangshan University,Ji’an,Jiangxi 343009)

Abstract: The number of rhizosphere micro-organisms and nitrogen physiological group microbes of two green plants in

the campus were studied by the method of spread plate and MPN. The results showed that the rhizosphere soil microbial

was mainly dominated by bacteria, the number of bacteria of Rubrum and Rhododendron were 5. 60 X 10° cfu/g and

2.15X10° cfu/g,respectively,followed by actinomycetes and fungi. The sequence of the number of nitrogen physiological

group microbes was nitrate bacteria>azotobacter>ammonifying bacteria™>denitrifying bacteria. In the rhizospheric soil,

there were significant differences among the number of bacteria, fungi and ammonifying bacteria, similar as the

actinomycetes and azotobacter. There were no significant differences between the nitrate bacteria and denitrifying

bacteria.
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Table 1 Basic characteristic of the tested switchgrass

£ AR Yeta fRfi it JE 7=

Variety Ecotype Ploidy level Original place
¢Pathfinder’ B H Upland &R Octoploid Nebraska/Kansas 40°

“Forestberg’ i Upland PufEfk Tetraploid South Dakota 44°
¢Nebraska 28 B H Upland F4%1 Unknown Northern Nebraska 42°

‘Dakota’ B H Upland North Dakota 46°

&S0 17 NaClO ¥ IH # 1 min, R E T 75%
v/ VI GBI RIEEE 3 min, UK hYE 4~5 W, THE
A&
L3.3 HIRAMKRREE FRBWIEBRRER L 25,10,
5 g, A 50 mL K FEMMAIFHBBERE D, B TH
P HEY 30 min [Fd &, BB LKIEH 12,15,
1: 10 AR 3R, HVR BE 4351028 0. 5.0. 2,0. 1 g/mL,
L3.4 AP BORFRKERER 3 mL INAKA 2
BEERN 9 cm iEE E MBI R E T w IR KD Y
R IR I, B SE VB S R Z RN T, 1L 20 KL,
FEFRILE T 25 CREIRAE IR 72 h 5 & 2 K
R EZFR AR,
1.3.5 AMiE B8 Leather 21 1 37 Y5 4K 1k
A RE , DAAE SRR IR 25 4 i e 2 3 S AL B
fatr. 2 M8 Williamson %5 {1 fk B AE FI VEMN J7 1, 24
T=C it UBFERL RI=1—C/ T34 T <C i, AL 84
RI=T/C—1, X ,C JXIHRME, T b3 E., 4k
BRCRI>0 B, Jy e BEAE s ALRRE £ RI<CO S, D it
YER, RI 92 3HEARRBAE IR E R
L4 AR

REEHE R A Excel 2003 F1 DPS 6. 55 23tz
FER.
2 HRES
2.1 MIVERRARBR A XA S 4l B A K AL RAE

A SRR AN E P AE i b B P 324K, XL i
A oI 7 5 R o 3 S S R AR B - 3R 4R R X AR SR Y Ak
JBAE RIS A B, MR AR B - i Ak B SRR Bl B A2
BRI = A AR AR A, B 3R 2 AT LU H, B e R
FRIMIRC R XoF A= S 40y B 4 A A I R VR A B (8, b AL TE A
B HIMIBR N A S B AR HEVE A K . “Pathfinder”
‘Forestberg’ . ‘Nebraska 28’ Fif & 0.5 g/mL B fr 112
PRV AE SEAIH AR A B I3/ 2 b 3 85 4 P ) 22 S
N2 WA R PR MRV BE R R ARG, P AEL7E 4 B 1 MBS R
HIPEHEVE GRS I 8. 5 [ JRAR L, 343K 2 B 20K
S, ‘Dakota’ 0.5.0.2.0.1 g/mL HRfr +BREH 2 Fh
WAL P22 5 10 2, U B ¢ Dakota” MR B % A2 3¢ i) 10 8%

pufE4Ek Tetraploid
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EMRILBIRIOFIZBL . 7350 Rbr LA REBEABR T RAL B A B 3 AN Fh, 20531k 2 3094,
STEMFPAITE 22 57 B8 ‘ Dakota” MAESRAN B AR KA 4000 440 fRHER,

x2 MEBRELRRAERYEERKBHUBIER
Table 2 The effect of allelopathic extraced from switchgrass rhizosphere soil on lettuce seeding growth
wEE ¢ Pathfinder’ ‘Forestberg” ¢ Nebraska 28’ ¢ Dakota’
Concentration & Ji EA223 & Ji 23 [ B 2 [ B 2
/g e+ mL~1 Guyuan Yangling Guyuan Yangling Guyuan Yangling Guyuan Yangling
0.5 0.02 b 0.04 b —0.05 b —0.12 b —0.04 b —0.06 b 0.07 b 0.30 a
0.2 —0.10 b 0.36 a —0.27 ¢ 0.34 a 0.02 b 0.30 a —0.03 b 0.40 a
0.1 —0.17d 0.22 b 0.01 ¢ 0.26 b —0.14 cd 0. 28 ab —0.14 cd 0.44 a

RN F R R A 47 H 257 B 3 (P<0. 05),

FHHME RI= (RIgmk +RIgsk)/2, TR,

Note: Different lowercase letters mean significant different at P<C0. 05 level in the same row. The values in the table RI=(RIRadicle length +RIColcoptile length )/ 2. The same below.

2.2 MIEBRARER X E S A KA

MR 3 ATLIE 4 FUVEBRAR bR 0 E 18 M1k
FEA S 1] R BE RN 35 B ik, “ Forestberg” , “ Dakota’ #i
PR LB B WALBIE A S HE 2 N aFh AR, 37F
B2 598 W2, UL P AR AR B £ X5 18 11k
BAE IR /N [ R A R R BN X B S
SV B AR I FH AR X 555 5  Dakota” R B A 3R 5% 5+
T VR 2 TR B PR T 38 88 ; ¢ Pathfinder’ | * Nebraska 28
R BRI B8 5 S, B B AR B 1R 4R TRV B 1Y
WA B AE 3G 58 . HoHp, [ J5 ¢ Nebraska 287 X% 5
TEAERAERMBIER N 4 > SFp ok, H &g E
0.5 g/mL 2 FhIfsE a2 F R 82, K E 0.2,0.1 g/mL

2 FhIAEEIRI 22 5 B, M 4% 12 * Nebraska 28 Fifi 5 ¥k 5 Uik
/N AR BEVE PS5 , AR BE A R AR F X 00 i b b B
#5,0. 1 g/mL Z4RIRILH 34 X R iR,
2.3 MIEFRARBR X R A A K A

MR 4 FLLE H  MIBCBRAR Br % BB 22 B i fh R
FARIUL B 0 ISR 22 S 1k A 08 4 FhBIDRCRR 1) AR
HEAYETEE. 2 AR ERBE, B, B8
‘Nebraska 28” i) AL B #EAE FI7E A IR Ab 2 T X955 , 78
REERERPIIRAMGIEMN BER B & &
0.1 g/mLZHRW P 2 M FRERABE. I FE—
TEWRFEVL BN ¢ Nebraska 287 X 28 32 B4 () 410 il /€ FH 72 I
—HE T MR, SHEGMEREEER.

= =K =Ry /.
%3 MEBRELRERAEEYEERKHUBIER
Table 3 The effect of allelopathic extracted from switchgrass rhizosphere soil on alfalfa seedling growth
R ¢Pathfinder’ ‘Forestberg’ ¢ Nebraska 28’ ¢ Dakota’
Concentration & Ji EA223 & Ji 23 [ B 2 [ B 2
/g e+ mL™1 Guyuan Yangling Guyuan Yangling Guyuan Yangling Guyuan Yangling
0.5 —0.10 cd 0.26 a 0. 03 abced 0.19 ab —0.13d 0. 05 abcd 0.11 abc —0. 03 bed
0.2 —0.18 cd 0.20 a —0. 05 be 0.09 ab —0.33d 0.23 a —0. 20 cd —0. 08 bc
0.1 —0.27 cd 0.11 ab —0. 06 bed —0. 03 bed —0.33d 0.34 a 0.01 be 0.18 ab
— =248 = Z.
F4 MEBRELRRAN SERZEEHHERNWLRIER
Table 4 The effect of allelopathic extracted from switchgrass rhizosphere soil on annual ryegrass seedling growth
R ¢Pathfinder’ ‘Forestberg’ ¢ Nebraska 28 ‘Dakota’
Concentration & Ji EA223 & Ji 23 [ B 2 [ B 2
/g mL1 Guyuan Yangling Guyuan Yangling Guyuan Yangling Guyuan Yangling
0.5 —0.22 ¢ 0.27 a —0.18 ¢ 0.23 a —0.27 ¢ 0.01b —0.19 ¢ 0.21a
0.2 —0. 10 be 0.22 a —0.13 be 0.3l a —0.27 ¢ —0.05 b —0. 16 be 0.32 a
0.1 —0.28 ¢ 0.13 a —0.09 b 0.11a —0.16 bc —0.08 b —0.09 b 0.22 a

2.4 WIBRRIRBR XT3 FhEZ AR T8 & A9

HIZR 5 W] LA i, 32507 B A R R R A ) AL sk
YERB— AN E1R . 5408 A R A L TRLBR X 52 1 b
HA A SR A 2253 BRI D A MDA R o A e 4l i A
KMV B I (B0 2 2 R i B2 R 0 55 B 2 ik fie
TR T %, W Nebraska 287X 4 3 1 85 &
PR R A B i b 555, 5 0 IR 2 3 R I = T [T SR

) ‘Nebraska 287 X E 16 #h 1 8 & 0 . 3 M. AHELZ
T, B R ¢ Pathfinder’ ., ¢ Forestberg’ F1 ¢ Dakota” i) & ¢
ERARW 0.5 g/mL) X E R T8 &A 5& ke
JFH 30050 4 P i R B ) R AR T 855, S50 B2 SR
Z s VR AR PR 0 BR 22 R T BB R 32 3R 3 N R R
B/, HE ‘Forestberg’ 5 ‘Dakota’ 7£ 0. 1 g/mL Z K
T 2RI —E R mHI1ER .
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x5 W BRRER LR RAT 3 M2 EFFIIEZ KR
Table 5 Allelopathic effect of rhizosphere soil extract of switchgrass on recipients’ germination
e R A3k Lettuce BT Alfalfa ZAEMBFEF Annual ryegrass
. Concentration & Ji EA223 [ B B 1 Ji B
Variety /g e+ mL™1 Guyuan Yangling Guyuan Yangling Guyuan Yangling
0.5 78. 3 abc 80. 0 bed 51.7b 45.0 cd 96.7 a 95.0 ab
¢ Pathfinder’ 0.2 88.3 ab 83.3 abc 46.7 b 56. 7 abc 85.0 be 83.3b
0.1 80. 0 abc 70.0 d 51.7b 53. 3 abed 95.0 ab 91.7 ab
0.5 86.7 abc 78.3 bed 48.3 b 53. 3 abed 93. 3 abc 86.7 ab
‘Forestberg’ 0.2 90.0 a 85.0 abc 46.7 b 55.0 abc 83.3 ¢ 86.7 ab
0.1 75.0 be 78. 3 bed 45.0 b 35.0d 85.0 be 85.0 b
0.5 78.3 abc 88.3 ab 58.3 ab 46. 7 bed 91.7 abe 90. 0 ab
¢Nebraska 28 0.2 86. 7 abc 78. 3 bed 45.0 b 53. 3 abed 91.7 abe 85.0 b
0.1 88.3 ab 88.3 ab 45.0 b 65. 0 ab 96.7 a 86.7 ab
0.5 85.0 abc 80. 0 bed 46.7 b 63. 3 abc 95.0 ab 91.7 ab
¢ Dakota’ 0.2 73.3 ¢ 73.3 cd 50.0 b 68.3 a 90. 0 abc 93.3 ab
0.1 86.7 abc 86.7 ab 60.0 ab 60. 0 abc 93. 3 abc 83.3b
0.5 73.3 ¢ 93.3 a 68.3 a 60. 0 abc 91.7 abc 98.3 a
poyiil 0.2 88.3 ab 86.7 ab 60.0 ab 63. 3 abc 96.7 a 93.3 ab
0.1 73.3 ¢ 86.7 ab 48.3 b 61. 7 abc 88. 3 abc 98.3 a

L ARF/NE F RN E R —51 22 57 8.3 (P<0.05),

Note: Different lowercase letters mean significantly different at P<Z0. 05 level in the same column.

3 WitE%it

P 3132 21 3F 55 Jih 38 £ 52 vl A ) Jo ) 0 0k
KHEAER T, T E K AR X ERETE T R X,
ZAEFEET & 420 mm® , (W £ R K S B0E YK
AbTFAK A B IR BRI A A R 4 2 K o T 3
PR R 4 AT PR A BB T KR B MR AR
Yy 5, 3 T 8 o XoF ) LA A ) A A B 9 ) AR A
FH o MR M b 358 43T IR TR 1) 4300 38 3 W 7K 55 T
S5 07 SO  SGE AR YR AR oA A R AR AR
YER L E LB IR SRt m A A EY AR, BE
VAR5 7 Y X X 2 0 3 1 X, £ 48 7 Y B TR &
590. 6 mm™ , FE/KHEXT & R, AT A 4 K SR AL BT R K
43 AR 4 9 AR AE P B B B 3R 55 55 o 1,
55 Bestelmeyer %57 ) i 55 25 S KAk —B, 53 5k, WAL
T2 8 it A 2050 7 0 7 XoF 32 A2 1) AR SRR AE T A BT AR R, 5
A B R R R AR R Y R
‘Dakota’ % 4 34l i A K AR HEAE AR T R PR H &
3 AN, PR AE [ IR A1 A% 52 19 < Nebraska 28”7 X 75 19
S 73 53| 2 B H A Ve A kA T AAR VR D X R B
FIMEIVE G d , 5 IRBE A B 55 MR R AL AR 1) 1k
BAEFARML, & JR A ¢ Forestberg” 1 “ Dakota” X £ 7% 41
B AR BRI S5, PR % X 5 B 75 R B4R
BB SR, 3+ H, ‘Forestberg’7E 2 FpIAEAL T
MHELEERIETT R E ES, T MR S ERE &1
FEMANTHREAESEHE . MILZ T #%1 ‘Pathfinder’
#1‘Nebraska 28’ X E7& 4h i A4 K AR #AE AL FHE M
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i, BRI A HE AN TR] b X MDA AR F) FLIRRAE FH 22 e e 3R 38
KA ERHER L N B, W5 [F) A 5RO A
PN R R AL A E FH AT 1550, # 82 1Y “ Nebraska 287K
EE SFAHAERIEE. BET, [UGE SRR R 1
PR E R 8 e N TR R VR AR S M iR d i AN, 1
WS REIR YR AE T T i — P A A MR W AEDS
T8 N PR B A2 B A AR SO AT, DAARAK AR 7 G5+ B
YEREC,
S &k
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Allelopathic Potential Expression of the Environmental Heterogeneity in
Switchgrass Rhizosphere Soil

ZHONG Wensjin' , AN Yu' ,MA Yong-qing"?
(1. College of Resources and Environment, Northwest Agriculture and Forestry University, Yangling, Shaanxi 712100; 2, Institute of Soil and
Water Conservation,Chinese Academy of Sciences, Yangling,Shaanxi 712100)

Abstract: Taking four cultivars of switchgrass (¢Pathfinder’, ¢ Forestberg’, ¢ Nebraska 287, ‘Dakota’) from different
growth conditions (Guyuan, Yangling) as materials,and lettuce,alfalfa and annual ryegrass seeds as recipients. Effect of
the extract of rhizosphere soil of switchgrass on the seed of recipients was studied by biological test methods. The results
showed that the rhizosphere soil allelopathic potential of switchgrass on three recipients was the result of both variety and
environmental. Effect of the extract of ‘Dakota’ rhizosphere soil on lettuce was the most intense between the two
environments,and the strongest promotion was preformed in lettuce seedling growth at same condition (Yangling) among
the cultivars. Allelopathic effect of ‘Forestberg” and ‘Dakota’ to alfalfa seedling growth showed that the two switchgrass
rhizosphere were not sensitive to the environment, while the performance ‘Pathfinder’ was stronger. The allelopathic
effect of ‘Nebraska 28’ on alfalfa seedling growth was outstanding among the tested varieties. Ryegrass seedling growth
showed allelopathic response to environmental heterogeneity; Lettuce seed germination were inhibited by °Pathfinder”,
‘Forestberg” and ‘Dakota’ in Yangling and the alfalfa seed germination were significantly inhibited by the same three
varieties in Guyuan. The research could provide the scientific basis for using switchgrass as forage introduction,
intercropping and mixed seeding with other forage.

Key words : switchgrass; rhizosphere soil ;allelopathic effect;environmental heterogeneity
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