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Table 1l Soil volunew eight before and after operations and during seeding under different faming systemns
A fter operation During seeding
/an Before ] ) Deep loosing and mulching ) )
of il operation ORIl MO e Caming . and > loosing and
system mulching Loose Rigid system mulching mulching
part part

0 10 129 1 06 129 Q 93 125 129 135 125

10 20 141 114 141 1 06 132 130 143 134

20 30 1 48 148 148 114 1 40 1 49 1 49 1 40

0 30an , 2 2 , 0 30an
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Table 2 Soil volumew eight after harvesting under different faming systens g/an’®
/an C ional N o-till d L oosing and F [
Depth of il onventiona o-tillage an oosing an urrow sow ing
faming systean mulching mulching on film side
0 10 131 134 130 107
10 20 139 149 138 1 36
20 30 153 155 142 141
22 ) )
221 (8 ) , 5an .
, 3 3 46 48 ,5 10an
, 2 ) 35 37
3
Table 3 Soil tenperature after harvesting under 3 faming systen s during sunmer fallow period
(8 00) M orning (14 00) Noon (18 00) A fternoon
A verage
Faming systen of one
5an 10an 15am A verage 5an 10an 15an A verage 5an  10an 15an A verage day
Conventional faming systen 223 228 238 230 314 29 2 28 4 297 296 28 6 2711 28 4 2710
N o-tillage and mulching 220 225 228 22 4 26 6 259 255 26 0 26 2 253 250 256 247
. . 221 22 6 230 22 6 26 8 261 257 26 2 26 4 258 252 258 24 9
L oosing and mulching
222 2 56 57 ,31 32
(9 ) ( ) 21 22 ,
: 4 4 S5an , 10
, 9 an , 15 an 3
) , , ,5an 18
, 5an , 10 an 16 ,15an
:14: 00 10 , 0 10
22 ,18 00 17 ,800 14 ; an
14: 00,18: 00 800
4
Table 4 Soil tenperature during grow th under different faming system s during seeding and w intering
(8:00) M orning (14: 00) Noon (18: 00) A fternoon
A verage
Date Faming system of one
5an 10am 15an A verage 5an 10am 15an A verage 5a 10am 15an Average  day
Conventional 16 3 17.0 177 170 280 250 220 250 238 233 227 232 217
faming system
No-tillage 155 157 158 157 24 5 220 200 22 2 22 3 217 20 6 215 19 8
and mulching
Deep loosing 156 157 159 157 24 6 221 201 222 22 4 218 205 21 6 19 8
and mulching
Furrow sw ing 177 180 18 3 18 0 302 27 3 233 26 9 255 247 237 245 231

on film side
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4 Continued Table 4
(8:00) M orning (14: 00) Noon (18: 00) A fternoon
A verage
Date Faming systen of one
5an 10am 15an A verage 5an 10am 15an A verage 5a 10am 15an Average day
Conventional -12 -0Q7 Q4 -15 71 48 40 53 6 2 43 37 47 28
faming system
No-tillage Q04 a5 Q6 a5 50 35 30 38 45 32 27 35 26
and mulching
L oosing 04 a5 06 a5 50 35 30 38 45 32 27 35 26
and mulching
Furrow sow ing Q5 Q6 Q7 Q6 70 46 38 51 60 41 35 45 34
on fim side
(1 ) 23
9 5 ; ,
) 7 3mg/kg, 1 7mg/kg,
5
Table 5 Changesof il nutrient under film-side-seeding and traditional faming system mg/kg
Furrow sow ing on film side Conventional faming system
Grow th duration
N itrogen Phoghorus Potassium N itrogen Phosphorus Potassium
W inter 70 0 14 7 152 5 80 8 16 2 161 9
Elongation stage 65 1 10 9 161 9 71 4 13 3 168 3
Grain filling stage 70 0 14 8 160 0 74 8 16 1 165 0
24 , ,
241
200 an 6 6 180 an, ,
, 200 an,
200 an

Table 6 Soilmoisturew ithin 200 an depth during summer fallow period under different faming systems

/mm W ater stored in il

/% Soil water content

an
DRNE e N Noule D OWS oume 0%
fellow fg/";g%g mulching m u?glging fellow fsay":titr;g mulching m u?(r:]l('njing
0 20 15 7 17. 6 17. 8 18 1 4Q 8 45 8 46 3 47 1
20 40 15 8 18 4 18 9 19 2 42 7 29 7 510 519
40 60 12 3 18 4 18 3 19 3 34 4 515 51 3 54 1
60 80 75 18 7 18 8 19 3 210 52 4 52 7 54 1
80 100 76 19 4 19 7 20 4 21 3 54 3 55 2 57. 1
100 120 79 18 5 19 4 21 8 22 1 51 8 54 3 61 1
120 140 83 18 3 17. 3 21 6 23 2 51 3 48 4 6Q 5
140 160 8 8 17. 3 17. 5 21 4 24 6 48 4 49 0 59 9




6 Continued Table 6

/mm W ater stored in il /% Soil water content
Depth ofé?)?l Conven  \o-tillage | D5P Conven- \ 5-tillage Deep
& Summer tional andag loosing Summer tional andag loosing
fallow faming mulchin and fallow faming mulchin and
system 9 mulching system 9 mulching
160 180 Q0 16 0 18 0 21 3 25 2 44 8 50 4 59 6
180 200 93 914 16 1 19 8 26 0 26 3 45 1 55 4
A verage 10 3 17. 2 18 2 20 3 — — — —
Sum — — —_ —_ 281 3 476 3 503 7 56Q 7
/mm
W ater stored in oil more — —_ — —_ - 195 0 222 4 279 4
than sunmer fallow
/%
W ater storage rate _ _ ~/ 1\ — 423 48 2 60 5
/%= mm)/ (mm)
Note W ater storage rate/% = water stored during summer fallow period (mm) /rainfall during summer fallow period (mm).
242 0 100 an
100 an ’ 4
7 7 , : ( )
0 100 an , , , ,0 100 an
,0 100 an
18%, 26 5mm,
7 100 an
Table 7 Soil moisturew ithin 100 an depth during elongation under different faming systemns
/% Soil water content /mm W ater stored in il
/
an . . Deep Furrow . e Deep Furrow
Depth Cope;/lfnnitr;onal No ;rlll(;age loosing oW ing COP;/neT?itr"O nal No ;I(:I'age loosing oW ing
of wil ) murin and on film SIS Ui and on film
Y 9 mulching side Y 9 mulching side
0 10 91 121 12 2 12 7 11 8 15 7 159 16 5
10 20 12 6 12 8 12 7 12 9 16 4 16 6 16 5 16 7
20 30 13 3 13 9 13 8 141 18 9 19 5 19 3 197
30 40 14 2 151 15 3 15 5 19 9 211 21 4 217
40 50 14 2 15 3 15 4 16 0 19 9 21 4 21 6 22 4
50 60 14 7 151 157 16 0 20 6 211 22 0 22 4
60 70 14 8 15 4 15 8 16 4 207 21 6 22 1 230
70 80 14 7 159 16 9 17 2 20 6 22 3 237 24 1
80 90 15 4 16 1 16 6 17. 5 21 6 22 5 23 2 24 5
90 100 13 8 170 17. 6 180 19 3 23 8 24 6 25 2
A verage 13 8 14 9 15 2 15 6 — — — —
Sum — — — — 189 7 205 6 210 3 216 2
243
200 an )
8 8 , , 200 8 ,
an , 200 , , 200 an
an , 11 % ,

3 200 an ) )
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8 200 an
Table 8 Soil moisturew ithin 200an depth during harvest under different faming systens
/% Soil water content /mm W ater stored in il
/
an . - Deep Furrow . i Deep Furrow
Depth Conventional No-tillage loosing owing Conventional No-tillage loosing ow ing
: faming and b faming and h
of il stem mulchin and on film stan mulchin and on film
& 9 mulching side & 9 mulching side
0 20 14 0 150 15 8 16 2 36 4 390 41 1 421
20 40 76 75 86 90 20 5 20 3 23 2 24 3
40 60 77 74 84 86 21 6 207 23 5 24 1
60 80 80 79 82 85 22 4 22 1 23 0 23 8
80 100 81 91 87 90 22 7 25 5 24 4 25 2
100 120 10 5 115 100 11 6 29 4 322 28 0 325
120 140 11 6 10 3 12 4 12 1 325 28 8 347 339
140 160 11 8 10 7 130 12 4 330 300 36 4 347
160 180 11 5 11 6 131 12 9 32 3 325 36 7 36 1
180 200 90 120 135 13 3 25 2 33 6 37.8 372
100 10 3 1 2 11 4 — — — —
A verage
Sum — — — — 275 9 284 7 308 8 313 9
25
251
, 9 9 , 7311 0,6084 1
, 5583 0 kg/hm?,
, 3, 406%,170% 7 4%
9
Table 9 W heat yield under different faming systems
( hm/z) fan 1/) : 1{ Th /% 4 Y'I/ctl%
. - . . ousan . -2 1€l
Treatments N unber of Lo?ng;P n\L/lﬁltl)(ér nlrcr\:]atl)gr Efu;rgier: kernels (ng igl?j ) increar
w heat ear of ear of ear w eight sed by
Conventional 324 78 80 13 2 33 30 5 52 5 5200 5 —
faming system
No-tillage 323 33 83 133 32 318 54 3 5583 0 74
and mulching
Deep loosing 345 62 85 14 1 27 323 54 5 6084 1 17. 0
and mulching
Furrow sow ing 393 23 92 15 3 22 335 55 5 73110 40 6
on film side
252 , 0 064mm/(kg: hm?)
10 10 , 2 ,
: hm? : :
., mm 15 56 kg,
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Table 10 W ater utilization efficiency under different faming systems
A A ( { ( L/
mm mm mm- kg * kg- mm~ *-
(kg hm- 2) W ater W ater Rair@lr? Tog]lm hm- % hm- ?)

T reatment gY ield stored stored durin water W ater W ater
during during rowt% consumed consumption utilization
seeding harvesting 9 coefficient efficiency

Conventional 5200 5 476 3 275 9 223 2 423 6 Q 081 12 28
faming system

No-tillage 5583 0 503 7 284 7 223 2 442 2 Q 079 12 63

and mulching
Deep loosing 6084 1 560 7 308 8 223 2 475 1 Q 078 12 81
and mulching
Furrow sow ing 73110 560 7 313 9 223 2 470 0 Q 064 15 56
on film side
(mm)= (mm)- (mm); (mm- kg ' hm?)= (mm)/ (kg- hm™ 3);
(kg- mm” % hm" %)= (kg: m-?)/ (mm)

Note Total water consumed= water stored during seeding- water stored during harvesting; w ater consumption coefficient= total w ater
consumed,/yield; w ater utilization efficiency= yield/total w ater consumed

3 , 17 0 %
(1) , (4)
(2) , 27 4mm, 48 2 %
, , ) , , 7 4%
84 4mm, 18 2 %, 60 5% (5) ,
: , , 15 56 kg/(mm- hm?);
12 81
, 12 63 kg/(mm - hm?),
, 12 28 kg/(mm- hm?)
L (6) 1 L
(3) ,
, , 84 4mm, ,
60 5% , ,
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Rainfall mechanical utilization techniques for
w inter w heat in L oess Plateau dry land

XUE Shao-ping’, ZHU Rui-xiang’, YANG Qing’, HAN Si-m ing’, HANW en-ting®
(N orthw est A griculture and Forestry U niversity, Yangling, Shaanxi 712100, China)

Abstract: In order to find a suitable integrated dry land fam ing technology for w inter w heat in L oess
Plateau, the crop yield and w ater utilization efficiency of three faming technology systems, no-tillage high
stubble mulching, stubblemulching and deep loosing, and plastic mulching and film side planting, were
compared The results show ed that the integrated fam ing technology, combining leaving higher stubble in
the field, deep loosing and cultivation, plastic mulching and film side planting together, has greatest poten-
tial in mproving fam land condition, crop yield and w ater utilization efficiency, follow ed by the integrated
farm ing technology combining leaving higher stubble in the field, deep loosing and strav mulching and the
technology combining leaving higher stubble in the field, no tillage and strav mulching The integrated
faming technology combining leaving higher stubble in the field, degp loosing and strav mulching has
comprehensive functions to mprove the ability of water storage, moisture conservation and fertility and
temperature of il It can improve the w ater, fertilizer, air and heat conditions of fam land greatly. Com-
pared w ith the traditional fam ing technology, this one can increase thew ater storing ability by 84 4 mm
and mprove the water storage by 18 2%. The water utilization efficiency of wheat can reach 15 56
kg/(mm- hm?), and the yield may increase by 4Q 6%. This integrated faming technology is the best
choice to improve rainfall mechanical utilization efficiency andw heat yield for ShaanxiW eibei dryland area
and other regionsof this kind

Key words dry land winter wheat; rainfall high efficient utilization; fam mechanization; W eibei
Plateau



