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Effects of Different Levels of Irrlgatlon with Reclalmed Water on Soil EnZyme

Activity and ‘Distribution of Thermotoierant Cohforms )
HAN Yéng'%, LI ngl 2, QI Xue- b1nl 3* ; E”['Jl Blng -jian'" | CHANG Dll 2, MA ﬁuan huan'~? f *
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University of Chinese “Academy of Agriculturdsr Sc‘ienceé Beijing 100081, China; “3.| Water Environment Factor Risk Asses's"rilent

Labo:gtory iof Agricultural Products Quality and Safety, Mlnlstry of Agriculture, Xinxiang 453003 Chlna)

Abstract’; This spudy aimed to discern the effect of dlfferent-level_s of irrigation with reclaimed water on soil enzyme activities and on the
distribution’of thermotolerant coliforms. The elfects of twee irrigation water qualities ( reclaimed water and tap water) and two irrigation
levels. ( full irrigation and insufficient irrigation) on soil enzyme activity and distribution of thermotolerant coliforms were studied through
indoor $6il column irrigation. Results indicated that; (D Reclaimed water irrigation increased soil urease and invertase activity
compared with tap water under the same irrigation conditions. Compared with insufficient irrigation with reclaimed water, full irrigation
with reclaimed water significantly increased soil invertase activity and deep soil catalase activity. 2 At the same irrigation level, the
number of thermotolerant coliforms in soil significantly increased with reclaimed water irrigation. The number of thermotolerant coliforms
in soil under full irrigation with reclaimed water was significantly higher than with insufficient irrigation using reclaimed water. The
number of thermotolerant coliforms in surface soil of the four irrigated treatments was significantly higher than in the deep soil layer,
and with progression of irrigation, the number of thermotolerant coliforms in the 0-60 cm soil layer decreased. (3 There was a
significant positive correlation between the quantity of thermotolerant coliforms and the activity of soil urease and invertase, and between
the quantity of thermotolerant coliforms and the activity of soil catalase. Reclaimed water therefore promoted enzyme activity that can
promote transformation of C and N in soil. Reasonable irrigation with reclaimed water can therefore effectively control the number of
thermotolerant coliforms in soil.

Key words:reclaimed water; soil column; irrigation level; enzyme activity; thermotolerant coliforms
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Table 1  Basic physicochemical properties of tested soil
ol JIEEE3 AL OM SA TN L TP EC{H oH fi Tt AR T A L
/grem ™ /g-kg ™! /g-kg ! /g-kg ™! /dS-m~! /MPN-g~!
b 1.42 8.691 0.205 0.376 148. 63 8.56 26
F2 ZWABEKEBERKKER
Table 2 Quality index of reclaimed water and tap water
H 4 4 AN i LI MK
SR/JN 4.63 0.23 7.91 0.62 <300
HAEk 29.57 1.95 7.64 2.37 4300
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Fig. 1 Simplified general view of soil column
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Table 3 Activity of soil urease in different treatments

+EHE i%ﬂﬁm&?ﬁ‘ﬁ/mg'g’I
/em CKpI1" CKFI1 RWDI1 RWFI1 CKDI2" CKFI2 RWDI2 RWFI2
0~10 0.81¢% 0. 79 0.90cd 0.97he 0. 85de 0. 87de 1. 02ab 1. 08a
10 ~20 0.73de 0.79¢d 0. 80cd 0. 84bc 0. 70e 0.79¢d 0. 87ab 0.93a
20 ~30 0. 63¢ 0. 62¢ 0.76b 0. 74b 0.6lc¢ 0. 65¢ 0.77ab 0. 82a
30 ~40 0.57b 0. 65a 0. 63ab 0. 63ab 0.58b 0. 61ab 0. 63ab 0. 66a
40 ~ 60 0.46d 0. 44d 0.6la 0.59ab 0.47d 0. 44d 0. 57bc 0. 53¢

1)1 FoRiEME 60 d J5 H4F, 2 F/RHEM 120 d J5 +4F; 2) FATEER R AR EE3ORE— L BRI Z WA B E 25 (P <0.05), TH



9 FRPEAE  PEAR KO [R)E A KXo b S 1 Tt AR I TR AR 0 A1 ) 2 ) 4369

2.2 PR IKOAS [) E K KT X A S8 M il 0% M 1
AL

AN TR Ak PHEAS ) A J2 V% B A S8 TR 1l 35 2 D 2%
4. FEBE60 d 5, RWDI ALEE 20 ~60 cm )2 FEHHET
P = T CKDI 4#E, RWFI ARPE 10 ~60 em £
JZ RO T R M W 3F R T CKFT Ab B 120 d )&,
RWDI A4 # 10 ~ 60 cm = J2 0 B 15 7 8 2 & T
CKDI Zb3H | RWFI AP 0 ~ 60 cm + )2 HEWE G I 1

BEET CKFL ARHL. SiB A FVE KK,
TKHEWEAR LU FOR/K B g T SRR IS k.
60 d J5, RWDI 5 RWFI AbFH O ~60 cm )2 Tk
B PE 22 FR 5L 120 d J5, RWFI 4RFH 0 ~ 20
em, 30 ~60 cm - JZ FEWH G IE M W2 & T RWDI b
L OXRATERERE ], AR K PP AKX 4
TR T T S N S5 T i I S ) A RS
T E R TE R 10 2 = TR ST E .

R4 TEAE T BEEEEEE

Table 4  Activity of soil invertase in different treatments

+ EE iiigﬁt*mﬁﬂ?ﬁ‘ﬁ/mg-g’]

/em CKDI1 CKFI1 RWDI1 RWFI1 CKDI2 CKFI2 RWDI2 RWFI2
0~10 1. 15ab 1. 13abe 1. 15ab 1. 12abe 1. 10be 1.07¢ 1.07¢ 1.18a
10 ~20 0.93d 0.91d 0.98cd 1. 02be 0.96d 1. 04b 1.05b 1. 14a
20 ~30 0. 84c¢ 0.82¢ 0.95ab 0. 96ab 0. 89bc 0.85¢ 0.98a 0.99a
30 ~40 0.72d 0.73d 0. 77bc 0.81b 0.75¢cd 0.75¢cd 0.81b 0. 86a
40 ~60 0.62¢ 0. 64bc 0.73a 0.76a 0.62¢ 0. 65bc 0. 68b 0.73a
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T T A R S ] 4 Y §
/em ] CKDI1 CKFI1 # JRWDIY RWFI1 CKDIZ ‘ CKFI2 RWDI2 RWFLR2:

~0~10 0,741c 0.756b¢ 0. 7.41.950 i 0.769abc 0.759b¢ 4 0.779ab 0. 763abc 0.792a
gﬂO 20 0. 6884d 0.711cd 1 0.702cd 0. 725bc 0. 748ab 0.768a 0. 754ab 0.778a

20 ~30 0 704d 0.735bed 0. 70cd = ._lfﬂe"fi?ahc 0. 765ab 0.783a 0. 766ab 0.799a

307~ 46 0. 642¢ 0. 704b 0.638¢ % 0.692b 0.719b 0. 780a 0.725b 0. 766a

40 £60 0. 636d 0.682¢ 0. 640d 0. 684c¢ 0. 724b 0.753a 0.721b 0.767a
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