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Table 1 Physical and chemical characteristicsof the tested il
/an /% /% /% /% /% NHi N /Mg kg * NO3-N/mg- kg !
0 20 17 18 57 04 26 94 1 648 Q 086 1071 20 218
20 40 16 35 59 50 24 14 1385 Q 052 Q 412 36 153
40 80 15 17 62 42 22 42 1445 Q 038 1 029 26 394
21 1083 33 m®/hm?) (500 kg/hm?® )
9 , ( (HM E) (HNE), (
833 33 m®/hm?) (MM E)
: 2003-01-09 : 2003-04-04 3 b
. o (SIARE-05): MNE), ( 500 m~/hm~)
(G1999045706); (LM E) LNE)
(50279052) HATMMTLMT)
, 100083 ( ,
; 151 ) 2
, 100083
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64 2003

2 , 2x 3m?
Table 2 Chenical propertiesof effluent and 22
fresh water used in experiments : 20 d :
/g L * : 3, (100 105
pH 7. 05 717 1h 75 8 h) :
EC/us an ! 1112 1149 . . . (
K* 109 42 11 ) ' '
Na* 87 61 154 6 XY-2 10an) ( 15 am,
ca?* 58 71 86 4 Man )
M g 52 97 39
P Q 035 183 . ( 2
B a 13 a2 m), 10 20 30 40 50 70 90 120 150 180
184
NHi 0 18 13 68 a 5 10 2zvy-2 |
NO3 7 74 5 76
AR 199 3 46 ) !
* SAR=
(CPN 503DR, Compell ) 5d :
(6 13 ) (7 )
16 ) 8 9 ) o 9 ), 8 00
3
41 20 kg/hm? 31 69 kg/hm? 31
22 18 kg/hm? 2 , 18
3
Table 3 L eaf area index and plant height of summer corn versus time
/ -
07-14 07-28 08-17 08-28 09-08
/an /an /an /an /an
HM T 121 43 04 472 103 90 508 216 45 4 88 222 65 4 94 223 90
MM T 117 41 33 5 08 103 85 508 224, 50 4 69 220 55 492 222 80
LMT 126 43 07 4 58 107. 60 5 09 229 90 5 07 230 75 484 228 45
HM E 100 39 95 432 97 20 501 222 50 4 96 222 15 4 64 221 35
MM E 118 41 65 4 63 109 10 509 221 65 502 225 95 4 20 223 20
LM E 118 4Q 43 454 101 15 485 215 55 454 222 35 4 43 224 70
HNE Q 89 40 47 4 62 111 95 5 16 224 05 4 73 225 85 5 39 232 85
MNE 127 42 32 4 40 109 55 521 234 90 5 37 234 40 4 64 232 90
LNE 114 44 20 4 26 109 20 5 17 230 70 5 25 233 00 4 86 233 90
45d Q 5% ,
, 65d )
, , 11000
1 ’ ’ N,_E 10000 |
b
,‘-hi F:
' ¥ 0000} [
, HMT HME £
LMT LME ., NE 8000
LM E
LNE ,
MT M E , 1
MT ME N E , Fig 1 Comparison of grain yield of summer corn under
MT M E 3% , M E N E different irrigation and fertilizer conditions
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321 4
2 Table4 Yield andw ater use efficiency of
’ , different treatmentsfor summer corn
, va v WUE
100 250 mm, ETAM g2 Agem-2  YOET VT
kgt m- 2emm- t kgt m 2emm- t
650 HM T 587 81 26012 7 10665 44 25 18 1
[ MT RME ORNE MMT 523 50 26691 9 10738 50 99 205
530 LMT 392 42 23485 2 10485 59 85 26 7
E 450 HME 582 76 25734 9 10358 44 16 17. 8
= MME 529 09 25458 6 10522 48 12 19 9
350 LME 33157 241977 10113 72 98 305
250 HNE 613 16 23661 9 10102 38 59 16 5
MNE 525 70 25173 6 10368 47 89 197
EAHR LNE 35539 26091 6 10382 73 42 29 2
2 33
) . . . 331
Fig 2 Comparison of cumulative evapotrangiration
of summer corn under different 3
irrigation and fertilizer conditions J NE),
; MEMT),
322
4 Yd (
) Y Yd Y [18]
Yd/ET Y/ET : Mor MT BME ONE
E a0 | 772 ]
, , 2 240
) % 210
Y/ET : Y/ET & 180
: Y/ET 50 u .
, , thk {Ek
HAHEA
: , (HE) 3
Yd/ET v E) , Fig 3 Comparison of nitrogen uptake by summer corn
HE ME Yd/ET under different irrigation and fertilizer conditions
5
Table5 N absrption in different partsof summer corn for different treatments
/kg- (100 kg)~* /kg- (100- kg)~* /kg- (100- kg)~* /kg- (100- kg)-*  /kg- (100- kg)-*
HM T Q 995 1 420 Q 523 Q 996 1 363
MM T 1 092 1 180 Q 449 Q 868 1 360
LM T 1 150 1 233 Q 518 Q 958 1 367
HM E Q 944 1 509 Q 482 Q 357 1 398
MM E Q 786 1 063 Q 404 Q 830 1 253
LM E Q 964 Q 861 Q 459 Q 955 1 403
HNE Q 643 1 272 Q 304 Q 896 1 333
MNE Q 572 1 301 Q 371 Q 844 1217
LNE Q 627 1172 Q271 Q 442 1 361
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: YN YA
332
6 Y
Yd YN  YdAN ,
Table 6 VYield and N use efficiency of different treatments for summer corn
NUE/kg* hm- 2+ (kg* hm- ?)-
N /kg* hm- 2 Yd/kg*® hm- 2 Y/kg* hm" 2 vd Al YA
HM T 277. 55 26012 7 10665 93 72 38 43
MM T 275 85 26691 9 10738 96 76 38 93
LMT 248 67 23485 2 10485 94 44 42 16
HM E 266 58 25734 9 10358 96 54 38 86
MM E 220 25 25458 6 10522 115 59 47 77
LME 227 08 24197 7 10113 106 56 44 53
HNE 223 58 23661 9 10102 105 83 45 18
MN E 230 25 25173 6 10368 109 33 45 03
LNE 232 39 26091 6 10382 112 28 44 67
4 )
1) ,
278 mm, [ ]
432 mm, 233 mm, [1] ' '
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W ater and nitrogen use eff iciency for summer corn under

condition of irrigation with sewage eff luent
Zha Guifeng, Huang Guanhua , Feng Shaoyuan, Qi Zhiming
(College o Hydraulic and Civil Engineering, China A gricultural U niversity, B eijing 100083, China)

Abstract: One of themost mportant advantagesof irrigationw ith sav age effluent is that it can provide the abun-
dant nutrients for crop grow th For investigating the water and nitrogen use efficiency w hen irrigation w ith
sav age effluent, an experimentw as conducted in fieldw ith silt loamy il and the summer corn (TUN YU -1) was
used as test crop. Three irrigation levelsw ith large irrigation rate of 108 mm, moderate irrigation rate of 83 mm
and gnall irrigation rate of 58 3mm regectively were set, during the summer corn grow ing season 4 irrigations
were applied Two fertilizer levelsw ith 1500 kg urea/hm?for high level and 500 kg urea/hm? for low level were
used regectively. Only irrigation w ith sew age effluent treatments contained both fertilizer levels A Il the treat-
ments totally are 9 Results indicate that the influence of irrigation rate, fertilizer level and irrigation w ater on
crop height, leaf area index and yield is snall The cumulative evapotrsangiration increasesw ith the increasing
of irrigation rate, but on the other hand thew ater use efficiency WU E) decreasesw ith the increasing of irriga-
tion, andWU E is independent of fertilizer level and irrigation w ater quality. N itrogen uptake by summer corn of
irrigation w ith well w ater is higher than that of irrigation w ith savage effluent, but the nitrogen use efficiency
(NU E) of irrigation w ith sew age effluent is higher than that of irrigation w ith w ell water, and NU E is indepen-
dent of the fertilizer level and irrigation rate

Key words irrigation w ith saw age effluent; pattern of crop w ater requirament; w ater use efficiency WU E); ni-
trogen use efficiency (NU E)
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