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Rhizospheric soil enzyme activity of allelopathic rice at seedling stage
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Abstract In order to determine the relationship between allelopathic potential of rice and soil enzyme activity in rhizospheric
soils, a dry cultivation experiment was conducted on enzyme activity in rhizospheric soil of allelopathic rice “PI312777”,
“IAC47” and “Iguape” , and non-allelopathic rice “Lemont” at seedling stage. The results show that allelopathic rice inhibits de-
hydrogenase, peroxide, polyphenol oxidase, urease, and cellulose activity and enhances acid phosphatase, alkaline-phosphatase,
invertase and catalase activity in rhizospheric soils. Correlation analyses show that urease and polyphenol oxidase activity is signifi-
cantly negatively correlated with rice allelopathic potential, while acid phosphatase and alkaline-phosphatase activity is significant-
ly positively correlated with rice allelopathic potential. No significant relationship exists between protease and dehydrogenase activ-
ity with other enzymes or microbial amount and rice allelopathic potiential. Allelopathic rice decreases polyphenol oxidase activity,
increases acid-phosphatase, alkaline-phosphatase and invertase activity, which is beneficial for allelopathic substance accumula-
tion, soil carbon and phosphorus cycle enhancement.
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o AEALIERIK FE “ Lemont” [ it 4 1L ¥ B (POD) 7%
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5 B K T Lemont” 1 CK, 7 [A] 4k % ¥ 1 /K 7
9 2 By A AL BEIE M R R 8 : CK > “Lemont” > “Igua-
pe” > “PI312777” > “1AC47”,
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Tab.1 Oxidoreductase activities in the rhizospheric soils with different rice cultivars at seedling stage

fit} 375 ¥ Enzyme activity

43
Treatment DH(mg-g~") CAT(mL-g™") POD (mg-g ") PPO(mg-g™")
Iguape 29.5+0.7b 0.61 +0.01 a 465.7+£7.5b 529.0+£15.9 ¢
PI1312777 20.9+0.8 ¢ 0.39+0.01 ¢ 446.3 £5.3 ¢ 525.7+24.1¢
TAC47 29.7+2.7b 0.24 +0.01 d 154.1£1.8 ¢ 501.5+£5.1d
Lemont 41.4+1.0 a 0.42+0.01 b 479.4 £10.2 a 558.2+12.4 b
CK 30.4+2.0b 0.09 +0.01 e 428.6 £2.9d 640.8 £7.2 a

FHPRHEEEIRE N FE AR ER P<0.05 KF 25 B3, The data followed by different small letters in one column are significantly different
at 0.05 level. DH: Jii % fiff Dehydrogenase; CAT: it % 4k & /iff Catalase; POD: it & fL ¥ fiff Peroxidase; PPO: £ W} % fL/iff Polyphenoloxidase. T [F] The

same below.

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

304 o A SRk 2= 1) 2008

16 %

2.2 A[EME R K 78 AR BR L 1 K R Bl 1
BEFRE SR BN , A R AL R 1 K R AR B = 3K
fREEEAEREEZR(R2) . HKBEMRRLHER
JiR T (UR) & B &R T CK, ABIK A “ Iguape” |
“PI31277” {4 ik B 15 1 8. 2 1K T 3F AL UK A5 “ Lem-
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Tab.2 Hydrolase activities in the rhizospheric soils with different rice cultivars at seedling stage

b3 7% Enzyme activity(mg-g~")
Treatment UR ACP AKP Inv CA Pr
Iguape 643.7 £9.0¢ 403.1 +£33.1d 19.1 £2.25b 5008.9 £347.7¢  257.2 £24.0b 351.5 +3.6a
PI312777 652.1£13.1c¢ 573.6 +11.9a 20.8 £2.71b 7488.3 £247.2a  187.5 £8.9¢ 317.0 +11.4ab
I1AC47 797.9 £24.9% 492.8 +19.6b 25.8 £0.59a 4345.3 +67.0d 319.2 £23.5a 297.0 £49.7b
Lemont 783.0 £72.3b 449.1 £9. 4c 22.5+£3.26ab 6 134.2£216.1b  173.1£47.3¢ 324.0 £ 12.8ab
CK 999.9 £9.2a 319.9 +11.6e 10.1 1.09¢ 2555.1+179.1e  250.4 £22.6b 319.9 +5.3ab

UR .k i} Urease; ACP:FR¥M: ¥ B2l Acid-phosphatase; AKP .7 #5 B2 filf Alkaline-phosphatase; Inv: REdffiff Invertase; CA ; £ 4k K Jif§ Cellulase;

Pr: 7 1 Jif# Protease. | [A] The same below.
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Tab.3 Relationships among soil enzyme activities

I H Ttem UR Pr ACP AKP Inv CA DH CAT POD
Pr -0.382
ACP -0.679 -0.377
AKP -0.612 -0.326 0.746
Inv -0.813" 0.080 0.844" 0.580
CA 0.249 -0.297 -0.233 0.092 -0.644
DH 0.296 0. 106 -0.422 0.097 -0.197 -0.180
CAT -0.884" 0.711 0.292 0.413 0.610 -0.297 0.041
POD -0.175 0.748 -0.227 -0.481 0.296 -0.807" 0.138 0.414
PPO 0.802 0.128 -0.773 -0.910" -0.602 -0.198 0.237 -0.569 0.432

* FR MM IKFE KR P <0.05 Means significant correlation at 0.05 level. T [i] The same below.
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Tab.4 Relationships among soil enzyme activities, soil microbe community and its allelopathic potential

i H Ttem UR Pr ACP AKP Inv CA DH CAT POD PPO
40 Bacteria -0.896" 0.102 0.835" 0.525 0.809" -0.18 -0.645 0.604 0.027 -0.763
HE 1 Fungi -0.208 -0.530 0.486 0.440 -0.003 0.701 -0.649 -0.151 -0.818" -0.613
JHLE T Actinomycete -0.793 0.164 0.509 0.858" 0.504 0.145 0.102 0.759 -0.248 -0.906"
T A W) B & Total microbe -0.953* 0.123 0.816" 0.694 0.785 -0.081 -0.472 0.711 -0.076 -0.895"
% E 0] % Inhibition rate of lettuce -0.917* 0.009 0.840* 0.843" 0.774 -0.036 -0.304 0.684 -0.200 -0.964*
REME=E -0.901* -0.005 0.821" 0.881" 0.757 -0.021 -0.226 0.686 -0.226 -0.974"

Inhabition rate of barnyard grass

sk Fe R A KK FE R P <0.01 Means significant correlation at 0.01 level.
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