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B E: R TREY Lolium mudflorum BFFARRER EMORIE B B K RSL R A R, AT R
HREREAEAR PR + A pH (1K 1.6% ., TiHEESRE 19.3%, RirtREH, AR, EREKR. 8. FEK.
BRHMERLIERELER 9%, 12. 5%. 8.3%. 24.4% . 12.5%. 1.7%; 1AM ERENHE,
. REMEES AR 1245, 3. 15015, R, WIRTEPHEEE W ERR LR, KR
48, BN, S, REEEARNE 37.1%. 36.5%. 70.6% . 35.7%. KEHEHERRBENH, £
FE&AT, RERLEBSEA KBS ENHE . B ER, R TR TYRBAEZE. BK. B, it
SERARSBONRRIE AR MR TR 13 T, B3 B FRBON N T o B RS L e A

PIERAERNEM, HARTEEKBGHRER,

KRB RFEAL: BARBER, KRG 4hH L8R

FESHES: 5153 XkARIRE: A

MEE Lolium multiflorum F&— R IR B 4
B, BEREREEAEEKERAHN, AMUAS
EFE Rl LR T LR, S T X EFRE
RS, A RS R R T
Bk mY , BEEAARANIRE, HAE
KFREBOE S HEORREM, RV B,
ZHEYKIBREEBEEER., HOAEMFRER
BAZRA ST EEFEMAOBIRE I, REA
itz R B AR REYENE, BEART
B AS &M BB BT bR RS TE KB
MK, LR EREZRRFLHE, WK TH
FEREE L HAMERF OB R A ERE
5+, UTHREERRXE - EREE, HELE
Rt b &R IE K Onyza sativa ST, H—EMET R
B BRSO KRS A K R

1 bR
1.1 TS

AR AAEREF LR A KHFEX, &
BEEERELL, Ahdsh, FRAKLRERE,
HAEARB L5, FAMBMERR LA NG R

Rt HRENRRAIERRR L EARKT, FH
o 1 mm 5, FBRHMSHEFET 4 CHKFESH.

* IR B : 2003 - 10-04

XERS: 05296579 (2004) 01-0062-05

+ I E T E A4S 4 pH AR R R +
WERS | LAY (50 g A5 250 mL
0.01 mol/L NaOH ¥ #RiZ4#2 24 h, MRJS7E 2 000 r/min
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15:15:15 KRS AL,

B R T BIARBRFHEAR by - 45 175 g 22 F ¥R

EemE: HXARBMSESEIITE (39570421, 30000101); K& BRR¥ESEEHE (01119)
EEE . FEFE (1968 4F4), B, H+t, BIHE; @BAKEA: H'FE; E-mal: adsyzy@zsu.edu.cn



LR

FHESE: "RER - K" HHREREREBEHEN . 63

sk, BoKREMFE 30 CRETHEF 0L, H
EHEZFGE, SRS/ RTE K b
BRAEHET, SEBRS K, WBHE 45 J
Ja #ATIE .

KEgEmER A" GEKBEAENEE.
MER., M BT RERHRRANTRE, R
FUBMRAKE; KGR R R HRK
REAERARIE S

2 % B

2.1 IRG MERLMSIEMER T IMIE R LB

IRG R BR AR bR L IBHCR B T 5 Rk 1
Fim. B 8H pH (B LLIEMREF 138K 1.6%,
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Tab.1 Comparisons of chemical, physical and
biological properties between rhizosphere and
non-rhizosphere soils of Italian ryegrass

LEERY R b R e B T
K
pH{& 492 48 -1.6 -
BER/(Sem™') 244 291  +19.3 P<0.01
w(EH) /107 0.111  0.121  +9.0 -
w(BARE)/107° 0.32 036 +125 -
w(GERM)/107° 0.24 0.26 +8.3 -
w(Z8)N07? 0.00045 0.00056 +24.4 P<0.01
w(FrEEm)/107 0.16  0.18 +12.5 -
w(ZEBHRM)/100>  0.18  0.18 0.0 -
w(BEHM )07} 0.13 014  +7.7 -
m ([R5 ) /mg 1.3996 1.8429 +31.7 P<0.05
m(EEM)/pg 0.1757 0.2399 +36.5 P<0.001
m(BEM 8 )/mg  0.0017 0.0029 +70.6 P<0.01
m(fREE)/pg 1.0544 1.4306 +17.8 P<0.01
HWE/(Ng™')  1.0x10° 1.3x10° +1200.0 P <0.001
HMARHE/(4 g 2.2x10° 9.0x10° +309.1 P<0.01
BHE/(Mg"')  1.0x10° 1.0x10° +900.0 P<0.01
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Fig.1 Growlhs of rice seedling in rhizosphere and non-rhizosphere soils of Ttalian ryegrass
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WEFENRL 24 h s RRATEN =RV IFERITHR

YA RS S, R R R W T A T
Fhb B LR ABRBE VLS Y K& W
YIRS 0 4 A i B B B RE TR N T (6 3
REAMIRXEL, M HR KR TR - LA ®E
YRR, W P IF BRI EYE XK
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REBERE, K2 BIE 0 T AR e A L3R
BRAEFE BB . WL, AR S B
IR BE R LR E R T RAREE TIFRFR
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Rhizosphere Effects in “Ryegrass-Rice” Rotation System
IV . Properties of Rhizosphere Soil of Italian Ryegrass and
Its Effects on Growth of Rice Seedling

XIN Guo-rong , LI Xue-mei , YANG Zhong-yi
(State Key Laboratory for Biological Control /' School of Life Sciences,
Sun Yat-sen University, Guangzhou 510275, China)

Abstract: Soil properties in rhizosphere and non-rhizosphere of Italian ryegrass ( Lolium muliiflorum) were analysed and
gworth of rice ( Oryza sativa) seedling on the two soil were compared. The results showed that pH value was lower and
EC was higher in the rhizosphere than in the non-rhizosphere for 1.6% and 19.3%, respectively. Concentrations of
polysaccharide, tartaric acid, malic acid, acetic acid. citric acid, succinic acid in the rhizosphere were higher than in
the non-rhizosphere for 9%, 12.5%, 8.35, 24.4%, 12.5% and 7.7% , respectively. In the rhizosphere soil, the
numbers of bacteria, actinomyces and fungi were 12, 3.1 and 9 times of those in the non-rhizosphere soil, and the
differences were all significant ( P < 0.01). The enzyme activities of dehydrogenase, protease, phosphatase and urease
were also higher in the rhizosphere than in the non-rhizosphere for 37.1%, 36.5%, 70.6% and 35.7% , respectively.
Correspundingly, seedling of rice cultured in the rhizosphere soil grew well when compared with those in the non-
thizosphere. The trends being higher in the rhizosphere than in the non-rhizosphere were observed in almost al! tested
characters for the seedling, including plant height, leaf area per plant, chlorophyll content, the biomasses of shoot and
root, root length, root number and root activity. It is suggested that the rhizosphere effect of Italian ryegrass plays an
important role for improving the chemical, physical and biological properties of paddy soil, and it shall be benefit for
growth of seedling of subsequent rice.

Key words: rhizosphere effect; Italian ryegrass ( Lolium multiflorum ) ; rice ( Oryza sativa); seedling; soil property



