31 4 ( )

Vol 31 No 4
2003 8 Jour. of Northwest Sci-Tech U niv. of Agri and For (Nat Sci Ed ) Aug 2003
1 1,2 2 1 2
) ) ) )
(1 , 712100; 2 , 730000)
[ 1 415 mm , (T riticum aestivum)
, ( 30d 60 d ) ( 75 kg/hm?)
, (327 7mm)
(285 4mm) 42 3mm, (P< Q 05); , , ,
299 Omm, 314 1mm, 15 1mm , )
) , 30d 60d
, 30d 60d )
; ) , , (P< Q 05) 60 d
, 60 d )
[ ] ; ; ;
[ ] Q948 112, S512 1720 62 | 1 A ] 1671-9387(2003) 04-0001-05
1M atitschka ® ,
[1,2]
Bl A |A ssir ()
NO3 - N Shama (ET)
Pamar'® : WUE),
27% [71 [5]
17% , ,
AlAssir M , ,
, NO3- N el :
, , Ruppel ,
[4]
| 1 2002-11-14
[ ] (30230230, 39970151  39970459); 2002 (20022096) ;
(G2000018603) ; “
7 (10501-104);
(2000-6)
[ ] (1976- ), s s -

[ ] (1963- ), , -



2 ( ) 31
) 21
19]
(201 (ET)
, , ( 2m ) (Aw)
, (apP) ( (P)
12% 23% (n (1 (1) ,
ET = AW + AP
, , , 1999
(1 1 ,
, (327 7mm) (285 4mm) 42 3
2 mm, (P< Q 05); ,
, ) 299 Omm,
314 1 mm, 15 1
, mm (P< Q 05) ,
1 17 [11]
[12]
1 (1999 )
Table 1 W ater consumption anount in thew hole grow th period and w ater use efficiency in various treatments
WU Es , wu EG2
T reament AW /mm AP /mm ET/mm (kg- I"fn1 . (kg I"fn1 .
mm- 1) mm- 1)
Mo No 336 239 9 273 5 17.5 73
N 75 50 9 239 9 290 8 20 8 88
M 30 No 346 239 9 274 5 19 0 75
'-Wt" water N 75 49 0 239 9 288 9 219 86
Betore M 60 No 44 3 239 9 284 2 19 4 80
owing N 75 420 239 9 281 9 21 6 86
Mw No 48 8 239 9 288 7 19 8 79
N 75 60 7 239 9 300 6 226 91
Mo No 720 239 9 311 9 17. 9 70
N 75 86 5 239 9 326 4 191 74
_ M 30 No 9a 3 239 9 330 2 17 8 67
High water N 75 115 7 239 9 355 6 230 88
storage
before M 60 No 88 1 239 9 328 0 219 87
Lw ing N 75 108 4 239 9 348 3 25 3 95
Mw No 60 8 239 9 300 7 221 87
N 75 80 0 239 9 319 9 250 98
L Doos 18 9 21 5 22 14
‘MoMa,Me Muw 30d, 60 d iNo N 75kg/tm% ET
s AW i AP WU Es

;WU Ec

NoteM o,M 30,M 60 and M w represents the no mulching, mulching for 30 d, mulching for 60 d, mulching for thew hole grow th period after

sow ing, respectively; N o and N 75 represent gpplication of no nitrogen fertilizer and application of N 75 kg/hm? ET represents the evapotranspi-

ration in thew hole grow th period; AW is the difference betw een thew ater storage before sow ing and thew ater storage after harvesting; AP is

the supplemental water; WU Ez is thew ater use efficiency calculated by aboveground biomass WU Eg is thew ater use efficiency calculated by

grain yield These are the sane for other tables in the pgper.
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Table 2 Effectsof plastic film mulching on consumption and w ater use efficiency of springw heat
/nm /m WU Es/ WU Es/
T reatment Vg/e?é?; ztwvm?r?g ET (kg hm™ 2 mm~ %) (kg- hm™ 2 mm~ %)
Mo 268 3 282 2 19 2 81
Low water M s0 268 7 281 7 205 81
horoge M 0 267 4 283 1 205 83
ow ing Mw 279 5 294 7 212 85
Mo 272 5 319 2 18 5 72
Highwater M =0 248 7 342 9 20 4 78
storage
before M 60 253 5 328 2 23 6 Q1
sow ing Mw 281 3 310 3 23 6 93
LDoos 19 4mm;WUEs WUEec LDoos 21 12kg/(hm? mm)
Note L Daosfor ET is19 4mm;L Do osforWU Es andWUEc is2 1and 1 2 kg/(hm?2- mm), repectively.
, 18 5 kg/hm?, 7 2 kg/hm?; 30d
, 60 d ;
: , 20 4,23 6 23 6 kg/hm?, 7 8,
, 91 9 3kg/m? 19
te] (10 3%),5 1(27 6%) 5 1kg/hm?(27 6%),
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Effect of plastic film mulching on pringw heat’s
w ater consumption and w ater use efficiency in
saniarid agro-ecological system

REN Shu-jie',L | Shi-qing"*,WANG Jun’,L INGL i*,L | Feng-m in®
(1 State K ey L aboratory o A rid A groecology,L anzhou U niversity,L anzhou 730000, Ching;
2 College & Resources and Enviromental Sciences,N orthw est Sci-Tech U niversity A griculture and Forestry, Yangling, Shaanxi 712100, China)

Abstract: A field experment w as carried out on cultivated loessial il in samiarid areaw ith 415 mm
precipitation and gpringw heat (T riticum aestivum) used as an indicating crop to study the effectsof plastic
film mulching period (including no mulching, mulching for 30 days,mulching for 60 days, after sow ing and
mulching for w hole grow ing period) and nitrogen fertilizer application (including no nitrogen app lication
and nitrogen application N 75 kg/hm?) on the gpring w heat’sw ater consumption and w ater use efficiency
(WU E). The results show ed that the effectsof plastic film mulching on $ringw heat’sw ater consumption
and w ater use efficiency WU E) had relation with soil water storage anount in il profile before sow ing
and plastic film mulching course Spring w heat’'sw ater consumption in all grow ing period remarkably in-
creased w hen il water storage anount in il profile before sow ing increased and nitrogen fertilizer w as
applied Thew ater consumption in high ilw ater storage anount (327 7mm) in il profile before sow ing
w as higher than low ilw ater storage anount (285 4mm) in il profile before sow ing, and the difference
was 42 3mm (P< Q 05);water consumption was al increased w hen nitrogen fertilizer w as app lied, and
the average w ater consumption was 299 0 mm when therewas no nitrogen fertilizer,while itwas 314 1
mm w hen nitrogen fertilizer w as applied, the differencew as 15 1mm. In yearw ith nomal precipitation, the
different plastic film mulching course had no remarkable effect on thew ater consumption of pringw heat’s
grow ing period in the treatment of low il w ater storage anount in il profile before sow ing,w hile in the
treatments of high il water storage anount in il profile before sow ing, thew ater consumption for the
plastic film mulching for 30 days and 60 day's treatmentw ere higher than control and plastic film mulching
for thew hole grow ing period, but the difference betw een the wo treatmentsw asn't significant, and the dif-
ference betw een plastic film mulching for thew hole grow ing period and controlw as also not significant So
in the year with nomal rain, water consumption was not decreased and the residual il water storage
amount at harvestw asn't increased in the treatment of plastic film mulching for thew hole grow ing period
A sawhole, the treatment of film mulching had less effect on crop’'sw ater consumption than the treatment
of nitrogen fertilizer. WU E w as agpparently increased no matter it was counted on dry matter or on seed
T he effect of plastic film mulching onWU E had relationw ith that of 0ilw ater storage anount in il pro-
file before sow ing and mulching course In the nomal rain year, theWU E wasn't renarkably increased for
plastic film mulching when the il water storage amount in il profile before sow ing w as scarce, but it
w as ranarkably increased (P< Q 05) w hen the il w ater storage anount in il profile before sow ingw as
high no matterWU E w as counted on dry matter or on seed Though theWU E of plastic film mulching for
60 days and that of plastic film mulching for thew hole grow ing period w ere remarkably higher than con-
trol, the WU E’s difference between the two treatmentswasn't significant The above result adequately
show that plastic film mulching for thew hole grow ing period have no realistic significance inWU E's in-
crease regardless of il water storage amount in il profile before sow ing
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