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A Study on the Rhizosphere Soil Enzyme Activity of Ten Species of
Bambusa in the Coastal Sandy Area

TU Zhi-hua, HONG Xue-yan,PAN Rui,CHEN Li-guang,

RONG Jun-dong, ZHENG Yu-shan’
(Research Institute of bamboo,Fujian Agriculture and Forestry University,Fuzhou 350002,China)

Abstract:A study was conducted on the rhizosphere soil enzyme activity and nutrient contents of ten
species of Bambusa in the coastal sandy area. The results showed that (1) the activity of soil invertase of B.
multiplex vat.strigosa, B. contracta was higher; the activity of soil proteinase of B. mutiplex var.riviereorum
R.Maire, B. textilis was higher; the activity of soil urease of B. ventricosa McClure, B. vulgaris‘vittata’ was
comparatively high; the activity of soil cellulase of B. tuldoides Munro, B. multiplex ‘fernleaf ’ was
comparatively high; the activity of soil catalase of B. textilis, B. tuldoides Munro was comparatively high; (2)
the soil nutrient contents of B. tuldoides Munro, B. ventricosa McClure, B. vulgaris ‘vittata * , B. multiplex
‘fernleaf’ , B. mutiplex var.riviereorum R.Maire, B. tuldeidse ‘Swolleninternode ~ were higher than those of
other species, and also higher than that in bare land; (3) correlation analysis showed that there was a negative
correlation between soil enzyme activity and pH, a significant and highly significant positive correlation
between soil enzyme activity and soil organic matter was also found, it was also found between the activity of
urease, cellulase and soil nutrients. It can be used as evaluation index of soil fertility.
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+ R RS T R, SRS TS 0K o 1 B P AN AR TE T ok R R R PR E - SRR
RIS, FERETEWRESWY . HREEY RS SR B YT 8 w72 b B
TEBE LRASTAENESZ - RIBEAYIENERATE, 257 RARTH—VED
2, SENYREME. EFRYREF. BB, FEFRREST AR, B+ 58S vy
DAY Ay 1 SAE 7 1 B FR AR 6L,

BV EESHBEILRMB M, MELHXR. BRY L, RRREEZ, EORZ. K
BALLR R DI RS BN RS A, BRI ERARARE . RERA, SARE,
EYEREANERE, AR FHREHPRREREESHREMES ESFERTIR, TERKFE—
th, AKE-REFS -RFEEY, —HRREBEHFRERERMERE. Hik, HENGEEHF
R Z R, ST R T REAEE, RVEREHPRERER P -TuayESD. BiE
WHh 3R 0T TR B AN IR P B RV — A A DY BRI T RSIMTL A
B s EEN ST EEEFSHR, EXTHREDHN T L REFEEORIRNRE. AHF5E
i % AN [ AR AR B L B B 1 DA R 3R IR A AT IR T, RS R AR SR AR 45T 5 IR MR AR S
5 7E W VD M S AT 7 BT SR S R K .

1 Rl 575%

1.1 R H 5 AR

R TREERLUEFRLUEFHFKRG, AREDERE, BEAFEFEEERNTEK. HHE
AFRAIES 23° 247 ~23° 47, RE 117° 18’ , FFIKE 17~22 C, WimE &< 33.9~39.8 C,
MR RIRRE-3 C; FTWENHE, FFHMEKE 1103 mm, HH 60% ~80% M ERHKEEF T 3
—6 A, FFHEKE?2028 mm, FFIHINEE 80%. REBEZAHEKE, BRKEUERY
MRS E, HEFEAREBY L, TEEHGER, BAKESER, RAKEREEIK FIRSE
B, Fo4RZ. RABEERD, MTE LEERHEYE BH(Spinifex littoreus). 413 (Verbena negando)
FIK E (Cajanus cajan) .
1.2 BAREELE

RIMF 2001 FFibk, EMBERE 12 EAEKMEE, WERSKR, FHEBE, TRAREFNSTE
HEMIE, HRIE 4.0 mx4.0m, SMTHARIE 0.067 hm®, EHFE N 600 Mhm®, T FRERL,
M ETESEERE, MAEFEFKH, f#TEHE, CENEREDHEK, FKERRE.

2010 F 8 A THREEARLEFRLEBEH KRG, ERERL®I | FEHTE SRR 10 MR D,
CABbT R HAE A A XTI . RF LER AR IEERE: ERBHAN, SANTHEHLUEE 3 #%, Tk
Ry B, A 4N AR EERTRE, SHM/NLIZEER0~20 cm ZELAFRABBEKN L&, BE
BEMEERR FHABRY + (GERETE), AEBEEERANY IR B GRFFLED,
WEL 0.5kg. W HAFFELRE, BETENHEERGEXAT, FIRBARZERY, i | mm FHlle %8
FAEIE TSR, 1 2 mm & 0.149 mm W E +IEFE TR .

£1 HTE 10AMTRRRT 248

Tab.1 Scientific name of ten bamboos of Bambusa

Ty o MT#4 A KR
HER B. tuldoides Munro METT Bif, B
REA B. multiplex fernleaf’ MAERT Rif, AEYEE
p i) B. mutiplex var.riviereorum R .Maire NG ) RiF, WEDRS
AT B. tuldeidse ‘Swolleninternode ’ MNAEAT RiF, AFFE
WA B. contracta AT RIF, B EaE
HEM B. textilis MEFR RIF, HErEs
PE bk B. multiplex vat.strigosa AAEAT RIUF, HEM %Ak
18b it A7 B. ventricosa McClure M RiF, AFFE

TEEIRAT B. multiplex*alphonse-karr’ MER REF, HH RS

- eAGIE X B. vulgaris‘vittata’ PN i) Bif, FHF
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1.3 AP H &

T ED: BEREER A NayS,05-5H0 W EENE; BAMKHEZMbaEnE; REERH
EBW-REBMELOENE, FHEEBXA 3,5- - MEKEBILEEE, TEWEHETEA KMnO,
B VENE

TEFOWE: pH KA OKLE=2.5:1.00 BREE: BHFCKARR-EHEREEMII L
Mse; EEKHEMEIREBENE: KEERABRBT BUENE; 2B RARE-HE Tt aE
sy BRBXASR-MRER-ASIILEENE; SWXABEER-KELEHENE, EXEF
R Z BB KB ETHEN B . KT EER 4 K.

W52 B AR BT Excel. DPS-v7.05 B3T3 A b3,

2 RSN

2.1 AETHAR B LRSS TE 4T

TR R R B L IEE VUK R AR, e LB SRR RE S K P R H R
REID o FREBEGZRE, M HEMAYRMEREE. SR 10 MR ERBEEY RN,
BEREZE (R2), WAl HEMEG L IBEEEEEEES, HXEHRIFRET 538, 5.34 1%;
RZATEZIRT . BT, BWEEE, M HEBSHRE T 4.52, 450, 4.191%, 3HERUAEE,
EREB BRI M AT EN. WS, BHMNERSBRE 2.54. 2.51 5. REEDBLFEEY
REfp iR | LIRS .

HOMEE KETETESHEQRULKREFUEYDARER, Y LR T EREMR A,
5+BAREFNEUBRAEEENMEHE. BHNEOREES/D, AR EEABELEX
INAR—, HPWMFIER, REHK 4.62 6 RZAFTEN. . WA, i, 2508
#4.54. 4.05. 4.03, 3.25f%; HWTBFHE T EOBREER/D, BB 1.85 5. M (F2) TTLL
EHARMMHEOBEEAN THRIOEEAREEN N, BXEREX, RET5IHMMTTFRESH
TMEAEEE.

#£2 TR 10 MR REEE N HR

Tab.2 Comparison of soil enzyme activity of ten bamboos of Bambusa

trE W/ HAM/ R/ EiR ¥ 4.1 ot 1.
(mL - g") (mg* g’ +24h") (mg ¢ g« 24h") (mgeg'+72n") (mL * g+ 20min™")
Bamboos
Invertase Proteinase Urease Cellulase Catalase
ﬁ-léﬁﬁ 0.254 6+0.016 6dE 0.116 2+0.044 3abA 0.028 1+0.001 9bcABC 0.057 520.001 SaA 0.610 1+0.025 4abAB
B. tuldoides Munro
RET

B. multiplex‘fernleaf”
WEHN B mutiplex
var.riviereorum R Maire

AT

B. uldeidse‘Swolleninternode’

0.315 2+0.0243cD

0.252 3+0.0232 dE

0.355 120.020 0bcCD

0.079 3£0.006 3bcABC

0.132 6+0.032 7aA

0.056 1+0.010 3cdBC

0.019 8+0.002 3¢C

0.023 7+0.002 8bcBC

0.021 8+0.002 8¢BC

0.056 3+0.003 8aAB

0.051 6+0.002 5abAB

0.045 7+0.007 8bcBC

0.315 3+0.008 6abAB

0.458 2+0.006 2abAB

0.382 8+0.017 2abAB

B Eﬁﬁ;ﬁ' . 0.448 5+0.010 3aAB 0.060 7+0.008 8cdBC 0.020 9+0.002 1cBC 0.033 0£0.002 0dD 0.492 4+0.024 9abAB
. contracta
Bﬁt&:’[r' 0.363 6+0.0139 bCD 0.130 2+0.005 5aA 0.025 3+0.002 4bcBC 0.039 4+0.005 2¢dCD 0.719 6+£0.717 laA
. textiis
ity 0.458 8+0.013 5aA 0.115 8+0.014 5abA 0.022 6+0.002 8bcBC 0.052 8<0.001 7abAB 0.473 3+0.010 2abAB
B. multiplex vat.strigosa
{#ﬂﬁ 0.395 5+0.0352 bBC 0.093 2+0.016 0OabcAB 0.038 5+£0.010 3aA 0.036 3+0.004 6cdCD 0.575 6+0.037 7abAB
B. ventricosa McClure
. HFE MY 0.396 6+0.013 4bBC 0.056 5+0.010 8cdBC 0.021 240.002 1cBC 0.045 2+0.005 1bcBC 0.439 920.017 1abAB
B. multiplex‘alphonse-karr’
REmBEN
T 0.373 5+0.004 8bC 0.059 2+0.008 2¢dBC 0.031 1+£0.002 1abAB 0.053 6+0.003 0abAB 0.316 3+0.012 3abAB
B. vulgaris‘vittata®
Bty

Bare land

0.071 9+0.000 leF

0.028 7£0.003 7dC

0.006 5+0.002 1dD

0.008 7+0.000 6¢eE

0.082 1+0.0007 bB

BBHxES,: PEFREREEZERP<0.05), XEFBRIRESE EF(P<0.01).

The data was Mean + Standard error; The lowercase letters indicate significant difference at 5% level. The capital letters
indicate significant difference at 1% level.

T RAREE T BRI PERE, REEERIESENRLEWHEMALARE (NH) MZEMHH (Coy,
He NH; BEYWAEKRTENEERRZRE, £ EBE LRELBARMNMHER. R 2744, 10
NPT EOAR B L SRR B A M A TR, B MR AL IT> R & R BT>F F>F >0 &
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ST HAT>B P> ZIRT> R > REM> M, A FHRBESNERERNA 4.92 F. KZA
3.78 % B/NAIK 2.05 15, RUFUHLTIFPATF AT LUSR B IR ERIE 1 .

AEEBMEREMEAENUTHNEERZ —, PR IBEPRAKUEYNEZLASTAER, HEKE
AR NG FRIEEEERE. ARATF R & RBEEAAN TREEAAEREERR
B, MABEEEER (R2), RERHEFI>AR>EE R BI>FLAT>W & >85> 2 AT
>SHE BRSBTS EE >R, A EMERRET S.61 5, &K 2.79 %, RUTHFEREYD
Hh FEAREE IR B L IR AT 4 R BTSN

HEMEBEEENENEREEZ —, B H0, 24 H,0 LK 0, HFIT Bk Hy0, R R
S EBEUAEMHERFEER, REENER-SEE LR T LBEESHENIEREE. HER 2 7
M, 10 MIFRIRE BT EAEBEEY L REE, BEARMHZABEE R INEEEZR, LINF
RIWAF FIT>FFA> AT >RSI A P> E > 16 2 M AT> 8 r>8" & B E >R BT >8
SR HAR IR T 7.76. 6.43. 6.01. 5.00. 4.76. 4.58. 4.36. 3.66. 2.85. 2.84 .
2.2 ANEFTHIRE L RFE

MR 3 ATULEH, RARTHRGLE pH ¥/ FHEM, KPESREMHENEBRBREERERHN
1.74 NEALL, RZAWMET BRET WA, FFAT. &350, m#Ar& A 0.30 NS, 104
MARELEEIRSEREES TR, HPUFFETEKR, ANRHEIRE T 17.65 fF; RZ AT,
HERBT, Watr. WEM. HEA, MAXRBSHERE T 1687, 14.09, 13.50. 11.58 | 9.41 f&;

BN, MMNBEMES 244 5. ARAMHRGETIBEEEASEREER, KIABRT>EEN
B >HEENS>MENT>WAT>RET >R >F L >HEEN>ZENT, ERHT. %54
MEREES TR, NSRS HIRET 11.34, 9.10 £, MHETITHENBMIBET 443 %. RRAE
THKBESEMAN TRENEAREBENER, EPEFENMTRAT 299 BB K RZ AT, W
Ay, B&BBE. MBF. BEM, KIRIRE 2.23. 2.21. 2.18. 1.94. 1.69 %; RENERETHED
H 13915, BRI BERSEFGEEEEZR, TUERAY: REMT>HBRI>FFE>EWT
>HE BN >F BN >WE 1T > RG> 8T > I, A5 REKERT 2.53 .2.29.2.28,
1.78. 1.77. 1.65. 1.57. 1.54, 0.60. 0.56 f&. S HEUBH S ELE 34.55~2.54 mg/kg, HPUHF
£3 FTRIIOAMHLRRESSEER

Tab.3 Comparison of soil nutrients of ten bamboos of Bambusa

. 2% KRR L AR ko] ENE
e H ﬁﬂ“ﬁ/(g kg l) - -1 -1 .1 -1 . Lol
Bamboos 2 Organic matter /(8 'K&)) /Amg*kg?) g+ ke") (mg * kg") (g kg™) /(mg * kg™)
Total N Available N Total P Available P Total K Available K
HEN 1.1940.00  100.21£5.51a  0.28+0.03abc  2.54£0.55¢fE  10.070.21fE
3240, 5742, .06+0.30bB
B. tuldoides Munro 5-324001¢E  22.5742.8%24 C A AB F F 7:06%0.30b
Eﬁﬁ 5.6120.02cCD  10.76:091eE 8OOl o511y 3240 0.30:0.028a  7BE095del g 10 i0.08aA  7.1740.40bB
B. multiplex‘fernleaf’ fF DEF
WET B. mutiplex
var.riviereorum 4.91+0.01gGH 15.2320.37cdB  1.06£0.03  73.98210.3T0 5.0 004C  34.5542.07aA  12.942008cC O +r03%edB
h CD dD cdBC C
R.Maire
&k B: tuldeidse 5.5240.01dD 12.02+1.17defD  0.67£0.00  81.23x1.27bA  0.24£0.02bcd 8.36£1.31cC 15.2040.19a4  0-28%0-54bcd
‘Swolleninternode’ E gG B BC BC
WA 0.68+0.00  67.62+3.59bc 4.9420.56¢cde 5.2620.13dC
B. comtracta 5.0120.01fFG  4.16+0.26ghFG oG Py 0.140.02eD CDEF 9.15+0.13gG b
HET 12.60£0.76deC ~ 0.81£0.01  63.99+3.16¢cd 6.86x1.30cdC  9.52+0.12gF
+
B, textilis 5.650.05¢C DE F BC 0.23+0.02dC DE G 3.81+0.51eD
Aty 17.56£1.70bcA  0.9£0.02¢  80.75+10.00b 5.311.45cde 6.7+0.33bcB
B. multiplex 5.08+0.04fF BC E B 0.22£0.03dC CDEF 14.03+0.00bB p
vat.strigosa
{Mt f 6.26:0.03bB 21.63+0.80aba 3000 62.9+5.95dB  0282001abA  yp0ih o1hE  11.0340.19dD  9.1740.86aA
B. ventricosa McClure aA C B
T F MW
B.multiplex*alphonse- 5.56+0.03¢dC 8,121 976GEF 0.8420.01  65.6+2.98bcd o0 000 8.0940.95¢cC  10.5620.08D o\ oo o
arr” D fF BC D E
HEmBIT 18.26+2.56abcA  1.25+0.03  79.83+4.05bc  0.2440.02¢dB  5.71%1.46cde
B. vulgaris*vittata’ 4.82+0.01hH B bB B ¢ CDE 14.43£0.02bB  5.33+0.25dC
. 12+0.
R 6.56+0.06aA 1.21£0.11hG 0124000 )5 1410.79eD  0.09:0.00fD 1.09+0.02fF 3.43+0.34hH 1.69+0.15E
Bare land hH h

BEXRX £8X , NEFRRFEEERP<0.05), AEFREFNEEERP<0.01).
The data was Mean =+ Standard error: The lowercase letters indicate significant difference at 5% level. The capital letters

indicate significant difference at 1% level.
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BRALPT AR B3 R TR R e TR, XTI BIE S T 30.70. 25.54 %, IRZAET. LEIRAT.
FHEA . BERE. WA, BN AEFET. 10 MAHLSAEEMANEBESHEER—, HT
B A REAT >80T > # &M B > WA >WET > ST > R Z e > 55107 > 5 KT >
WEAT, AUELLEERIRIESET 3.51. 3.46. 3.21. 3.09. 2.77. 2.22. 2.08. 1.94, 1.78. 1.67 f&. #
H M D, DNRTREAH S B RN, HRERE . BN BT, WA
BT, BANFEAT
2.3 TIRES S TSRS AR ST

St AR PT 2 (8] B B B R e S R IR R AT M T, R 4 WA, B AE SR
KM, HEHHSRHEFIRDENATE. K, BEHS pH 2IHAHX, SHMFSWEEMRK;
KPE—EH pH TWE N, FEE pH WFFEEEMER®E, M HEANII. N, P. KFESSENBE, &
HEHEK. pH EAERBELE TR, HXREE—0.700; FHHAEREEREFEMARX HXR
ik 0840), 5HEE. AHEMEE EHX: 2E5RBHENKEFEMERX FHXEEIX 0.959),
544 EBEEECH KBRE. SHEAERBEREEEMRX GERAES 54 0.834, 0.837);
. ERHERE. AEEMNESELMERX, ARBEBRERETEEMX., SR, KEE. 4
HEMENS T EFR>SEFVMER, KRPTEBEENR DM —EEE L2 EENNEK.

F4 HTE 10 AR LRSS ES KK

Tab.4 Correlations between rhizosphere soil enzyme activities and soil nutrient of ten bamboos of Bambusa

i H HHLET 2 N2 EX7 A ZH R

H

Items P Organic matter Total N Available N Total P Available P Total K Available K
FRBHES —0.493 0.285 0.458 0.488 0.245 0.051 0.548 0.564
Invertase

%E{% —0.347 0.633" 0.515 0.505 0.549 0.432 0.272 0.299
Proteinase

s —0.263 0.840" 0.959™ 0.599 0.682° 0.476 0.456 0.718"
Urease

2 * * * *% * *k *
Skl —0.700 0.672 0.629 0.834 0.715 0.103 0.837 0.626
Cellulase
3\ =
et —0.263 0.541 0.569 0.573 0.433 0.267 0.156 0.432
Catalase

* TR p<0.05,1A B B EH K, ** TR p<0.01, 8B EEMK.
* indicate the correlation achieves significance at 5% level;**, indicate the correlation achieves extreme significance at
1% level.

3 Git5itit

(D) BTRE 10 Mrehdr, WREr DIEEIE R AT. BETEARENEREREE: WE
1. FEEMTEERSGME ARG 7. XeWETEERROREES: AEEHEEERSH
HEEN. REM: SEHEMEERSAIEEST. BFET. BARBTH, R ABARSFHIES—,
MIBHE. BHEEEHR. REEL. BEOTRSAHIBERURRAREZEDSFEER: MEALERBESW
ME . RETENEHT, FEARKLO0Scm, MBI RELA 1.2cm, &4 1 m; TREATT AR
. BE. TR REZIRT A DNEMT, FFTERKRLA 2.5cm, HABRUFTHHE, 24 1.8cm,
4 3~4 m; M. BRI AFREMT, FEERKA 5~7 cm, M HE R 3.5 cm; BHERENTHF
RKEMT, HFHZE KA 10ecm, HHBREL 5~Tcm, &% 6 m, RARMTFHMESZHREEA—ERT
ARTMK T EEEETEESR, FFENEARE,; BB, S4EBSKENELCRED, At
af LU AT, AT, T REMSMRE L BT mERCEEMANRR, MEal. &
BME5RZELXAREY, RS FE7. BT, RERBEMEEHHEBLBTR: mWEEMT.
%$ﬁﬂﬁﬁﬁ%ﬁﬁi%ﬁﬁ§%%ﬁ%W%&ﬁ%%%ﬁo$ﬁﬁﬁ%@ﬁﬁ%?ﬁﬂ,ﬁEﬁ
TR R R AOMABEA X, MTRANBED > #E. BEANS WYL LERKREZ —, B
AN TREHENRI RS, BEERME S BERNSM: Wl TYH5 M7 Faegie s L ER
wEE.

(2) 104N, FFEAT. ST, MEREB. REM. WEM. BT EMFRE T IEE I
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B R, B HRSERTEANHN, BREFRTRY, G TEDR ERENT TR —ERER
AR S, BB LS. FRMTMERIRIEDNEES -, XARTHEHZE, T
KA WAV EN EELRRTUFHARTMAFAEZER, WikEENRFEARRTH R
FBREVBLE S BEAGFERRKNER, BENEETE LEBEYSIRAR R BTEER, WS
AR R & EFEERKNER .

(3) ABRMEAHTRY, BEHS pH 2EGAER, HHURSEIEHIERIREZE SRAEKTHX,
WO T eSS H A AUR MR RE: MREE. FERES LERDHRERIN, ZEREE
5BFEMRAE, RUT LEEHE MR IE A R L RAL S O — B

(4) MYRAR. LEHEMURLTEI B FEEEROHTEMR. MERIERKR. RisK
LA S — R R B R RO D SR, YA KRR R B3Rl
L EERIETRANBEED S H. AN TWY UK TRBEDK S0, A HREYLETER
BRSmE, XIEFELSBEA. FIRBACAGERZNEN, EBdsE—-RIEMRN, #LHF
S ABE R CR 3R 2 . BHUREEIT A R, B AERREFT TN, e Emr LK,
RoEREWHREFEK, BELIRANEFURER, FNEEDHEL, IERERTITTEDL
FIR W RGN . AT AT, R THR R RN, ALRPRERS, KBNS UY
IR KEMZURAREYE L2 MEERI L%, SR T ERAFHRDMEEE, 87 REAR L,
AL BAEYRE T BRIFRAEFRE, # P oBRAFREDUREEDEKTEOER TR, A5
FBE AR T LB E . RREUAXKEBEEL R L®FR S, WEN. FEA. BT, JE&W
B BEMS WAL BN REM. SRR LEEEEAN RS, DROBRE. ARN
HAAEEMNRE, RRRUERZPAREFRFIENTERNM; MEFT. ST, BeR BT,
REM. MES . ST EMIMHRELERS &S8R, RARGAT TEKTTRENTEZRE N,
P. KAXIRS, M2 N. 2P, & K UWeem HRErE L U TR .

LREpTR, FEM. ST RERES. REMT. WEN. FEETAMR S+ R UK
TG BT mAN R ROEERI R, WAENERED G FLIEITR, X8 mEER
WEYZ R, BEEE. THERRNERNFRATEENER.
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