31 3 Vol. 31, No. 3

05 3 368 373 ACTA AGRONOMICA SINICA pp. 368- 373 Mar. , 2005

pH

1,2 1*
¢ , 110161 ;2 , 150080)
3 , 3
20d
pH 3 pH 6
7 3 pH
; ; ; ;pH
. 566

The Hfects o Seedling Age and pH on Phosphatase Activity o Rhizosphere in
Different Sugar Beet Genotypes
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Abgract : Sil organic phogphorus has to be hydrolyzed before it can be used by plants, rhizogphere isthe nmog active part
for this kind of trandormetion. Progphatase can be produced by plant roots and play an important role in the avalahility of
organic phogphorus  To explore the posshility of usng bio-diversty in the plant P nutrition, the factors that &fect root
endogenous phophatase and its exudation in the rhizophere of sugar beet ( Beta vulgaris L. ) were gudied under gerile
condition by liquid cuture. The acid, neutrd and dkaine phogphatase could present Smultaneoudy in the roots and
rhizogphere. With the increase of seeding age from 10 d to 20 d, the changes in activities of al kinds of phogphatasesin
roots or in the rhizoghere for three cultivars showed a great difference , then decreased dgnificantly dter the seeding age of
20 d. The pH o growing subgrate could regulate the exudation of dl kinds of phogphatases in the young sugar beet roots,
as conpared with dkaine phogphatase , the acid and neutrd phogphatase were nore senstive to pH  The optimum pH for
the exudation of dl the three kinds of phogphatase was &t the range of pH 6 - 7. The reaction of al kinds o endogerous
phogphatase or that in the rhizophere showed a dgnificant bio-diverdty to the pH condition.
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Fig.1 The effect of seediing age on the activity of DA e i S e

endogenous phosphatases in the root of sugar beet
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Fig.2  The éfect o seedling age on the activity o
phosphatase in the rhizosphere o sugar beet
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3 pH 371
, pH 5 “ 9522"
“ 4n018” pH6 7 , pH ,
1 pH
Tablel The éfect of pH on the activities d endogenous phosphatases in sugar beet root
pH Cultivar Acid phogphatase Neutra phogphatase Alkdine phophatase Total
4 4n018 10.677 £0. 891 4.724 £0.934 0.865+0.101 16. 266
9522 13.002 + 0. 507 7.709+0.524 3.063+0.119 23.774
Mean 11. 840+ 0.630 6.217+0.713 1.964+0.34 —
5 4n018 12.036 £ 1. 045 8.152 +0. 940 0.738+0.126 20. 926
9522 14.047+£1.281 8.733+1.141 3.123+0.210 25.903
Mean 13.042 +0. 716 8.443 +0. 697 1.931+0.392 —
6 4n018 12.321 +1. 253 4.708 +1.027 1.150 +£0. 151 18.179
9522 16.974 £ 1. 480 9.964 +0. 751 3.104+0. 227 30. 042
Mean 14.648+1.024 7.336+0.937 2.127+0.273 —
7 4n018 11.173+0. 701 4.708 + 0. 306 1.150 +£0. 117 17.031
9522 13.224 +1. 883 9.099 +1. 308 3.056 £0.209 25.379
Mean 12.190+0.971 6.904 +0.903 2.103+0.319 —

:mg ANP- g~ Yroot FW- h™*(

)

Notes: Activity of phogphatase: mg PNP- g~ Yroot FW: h™ *(The amount of mg p-nitropherol hydrolyzed from p-nitrophenyl phosphete per g fresh root per

hour) .
2.2.2 2 , 2.3 pH
pH : 36%( 1
; 1.95
(pH4 5), : 2.49
pH 6 7 V2 U3 ,
pH 6 7 60% 80%, 5%
2
Table2  The éfect of pH on the activities d phosphatases in the rhizosphere o sugar beet
pH Qutiver Acid proghatass Neutral phophetase Alkdline phosphetase Tota
4 4n018 0.421 +0. 055 0.053 +0. 021 0.431 +0.035 0. 905
9522 0.494 £0.039 0.383+0.042 0.693+0.072 1.570
Mean 0.458 +0.037 0.218+0.058 0.562 +0.054 —
5 4n018 0.098 +0. 017 0.011 +0. 008 0.274+0.027 0.383
9522 0.728 +0.047 0.592 +0.078 0.733+0.064 2.053
Mean 0.413+0.105 0.302 + 0. 099 0.504 + 0. 080 —
6 4n018 1.275+0.121 0.874 +0. 169 0.671 +0. 060 2.820
9522 1.158 +0. 495 0.648 +0. 217 0.735+0.124 2.541
Mean 1.217+0.195 0.761+0.131 0.703+0.058 —
7 4n018 1.038+0. 119 0.491 +0.058 0.559 +0. 063 2.088
9522 1.210+0. 187 0.748 +0.117 0.974+0.179 2.932
Mean 1.124+0.101 0. 620 + 0. 069 0.767 +0.101 —

:mg PNP- g™ root PW- h™(

)

Notes :Activity of phogphetase: mg ANP- g™ Y root FW- h™ 1(The amount of mg p-ritropherol hydrolyzed from p-ritrophenyl phogohete per g fresh root per tour) .
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Table3  The comparison o phosphatase activity between root endogenous and rhizosphere o sugar beet (average o three seeding age sages)

Endogerous phophatase activity Progphatase activity of rhizogphere
J -1 . -1 J -1 . -1
St of prophetase (mg FNP- g ‘root FW-h” ) (mg ANP- g Yroot FW-h" %)
Abslute vaue Rdative vaue( %) Abolute vaue Reative vaue( %)
Acid phogphatase 17. 387 100 0.804 4.6
Neutral phophatase 12. 246 100 0.288 2.4
Alkdine phophatase 1.588 100 0.332 20.9
L 7 L
35 d y 1
[19]
il y p H
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