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Table 1 ParticleZsize distributionsfor the studied 70% 75% , ,
il at different depths
% 40 60mm 12mm h,
2 Q 02
an ( ) 1
Q02mm 0 002mm ° O 00Zmm
10 20 948 24 28 2,
20 40 968 10 22 cu (
4 60 928 26 46 cu ) CcuU
60 80 898 56 46
5mm 2
15mx 15m 25mx 25 17 2mm
2 (cu)
Table 2 Summary of gpplied depth, uniform ity coefficients (CU ) and dates of each of the eleven irrigation events
2 mm CU % 2 mm CU % 2 mm CU %
31 04217 50 0 — 04217 55 0 — 04217 40 0 —
2 05212 48 7 80 05212 46 0 84 05212 515 85
3 05219 47.3 80 05218 39 4 72 05218 48 0 81
4 0523 44 7 79 0524 52 8 83 0525 50 2 82
5 05228 53 4 77 05229 41 4 81 05230 40 1 82
6 06203 60 5 72 06204 57. 6 85 06204 58 3 89
7 06208 37.0 78 06209 43 6 76 06209 425 86
8 06216 44 0 76 06217 48 9 83 06217 48 9 90
9 06221 511 75 06221 48 8 86 06222 54 1 88
10 06225 52 7 82 06225 50 4 87 06226 51 4 90
11 07201 49 8 77 07202 50 9 85 07202 52 1 90
539 2 534 8 537 1
cu 77 82 86
cy 90 90 93
3 cu — cu cu  — cu
24 )
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Fig 1 Schanaticsof the expermental plots 3 !
, (5) 3 1m
' 139 180 197 mm
3
Table 3 The valuesof mean and coefficient of variation (CV ) for il w ater content
at different depthsof each of the three expermental plots and thew hole field
an cv cv cv cv
0 10 12 63 Q218 338 13 54 Q 103 177 16 13 Q112 192 1412 Q179 255
10 20 10 53 Q 138 212 11 40 Q 142 3 08 1502 Q 225 4 36 12 32 Q244 2 99
20 40 1219 Q141 2 32 1588 Q 392 5 03 19 40 Q 302 5 99 1588 Q 368 4 99
40 60 1713 Q 260 4 70 259 Q220 385 20 53 Q0 308 4 56 2129 Q312 4 14
60 80 1257 Q298 432 2354 Q351 5 99 2083 039 898 1913 0443 481
80 100 1600 Q215 444 1221 Q272 354 2227 Q405 1173 1703 Q420 478
1m 13 90 Q097 182 18 01 Q182 2 82 19 72 Q 230 3 44 17.31 Q237 2 65
25, 73
Im
Im )
1d 1m , , KolmogorovZ3m irnov
1d Im KolmogorovZ3m irnov :
( 151 188 193 mm) D= maxfFFa(x) - FX)B (0 x < xmx) (3)
Im Dn
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Fn ; F— ; 60 80 an
Xmax 5 ) (
4 KolimogorovZmirnov Q 002 mm) , ,
, A=0Q05 , : (2 a02mm) , ,
: 3 S :
( < Q 02mm) :
32
4 Q 02mm KolmogorovZm irnov
Table4 The KolmogorovZmirnov goodnessof fit statistics for cumulative distribution function vs
the enpirical data for field holding capacity, silt and clay content and seasonal w ater gpplication depth
< Q 02mm %
25 25 25 73 37 36 36 36
Dn Q11 a 07 Q11 Q 10 Q 27 011 Q 08 Q 10
Dn a 09 a o7 Qa 09 Q 10 Q12 Q13 Q 09 011
Dn(A= Q05 Q24 Q24 Q24 Q14 Q 20 Q0 20 Q 20 Q0 20
5 60 80 an
Table 5 The valuesof mean and coefficient of variation (CV) for cumulative percentages less than
a given diameter at 60 to 80 an depth of each of the three experimental plots and thew hole field
2 002mm Q02 Q002mm <QO002mm < Q 02mm 2 002mm Q02 Q002mm < Q 002mm < Q 02mm
% 94 6 34 20 54 92 6 4 6 28 7 4
CcVv Q 03 Q 42 143 Q 46 Q 04 Q 42 0 88 Q 50
2 Q02mm Q02 Q002mm <QO002mm < Q 02mm 2 002mm Q02 Q002mm < Q 002mm < Q 02mm
% 86 8 G 8 6 4 13 2 911 50 39 89
CcVv Q 20 116 1 56 134 Q12 Q 99 1 65 124
4, A= Q 05 , Q 02
, 2 Im 60 80 an mm ,
( Q 02mm) (
250 - iy
: =
's 200 } .
: . o, . T * "
LR A
; * :‘ *e
E 100 | . M L ! I : ! 1
% 0 10 2 0 40 50 60
H Wt (Hrhr +RE0L) A /X
1 1 1 1 L L 1 'l )
¢ 2 4 [} 8 10 12 14 16 18 3 Q 02mm
(Hh + R /3
2 1m Fig 3 Cumulative frequency distributionsof silt
and clay contents and their fitness to nomal
Q 02mm

. . . . . and lognomal distribution functions
Fig 2 Field holding capacity as function

of silt and clay contents 33

60 80 an Q 02 mm

KolmogorovZ23mirnov 3
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Fig 4 V ariationsof unifom ity coefficients (CU )
forw ater storagesw ithin 1 m depth and frinkler
w ater during the grow ing season of ringw heat

6

[10]

Table 6 The valuesof mean and uniform ity coefficient (CU) for seasonal w ater application depth and pringw heat yield

mm - m 2 g t tm-?
cusd cu cu cu cu
539 2 90 531 4 81 13 2 81 43 4 94 376 85
534 8 90 558 3 87 17. 1 85 42 7 95 5 42 82
537. 1 93 552 5 89 18 6 79 44 0 95 5 53 76
3 , %
7 im 7 3
Im cv
Table 7 The valuesof coefficient of variation (CV) oV
for seaonal w ater gpplication depth, availablew ater '
cv , cv

w ithin 1 m depth and ringw heat yield of each of
the three expermental plots and thew hole field

cv
Q 133 Q 097 Q 180
Q 136 Q 182 Q 224
Q 084 Q 230 Q 293
Q 119 Q 237 Q 315

Im
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Inf luences of Spatial Var iations of Soil and Nonuniform Spr inkler
Irrigation on SpringW heatY ield in Arid Regions
LiJiusheng®, RaoM injie’, Zhang Jianjun’
(1 N ational Center o Eff icient Irrigation Engineering and Technology Research, B eijing 100044, China;
2 A graneteorology Institute, Chinese A cadeny of A gricultural Sciences, B eijing 100081, China)

Abstract: Field expermentsw ere conducted on a sandy il to study the effectsof gatial variationsof il
and nonuniform sprinkler irrigation on pringw heat yield in arid regions T he gatial variationsof field ca2
pacity and il texturew ere investigated Itw asfound that field capacity can be represented by both nor2
mal and lognom al distribution functions and a lognom al distribution function fits best to the observed silt
and clay contents A sexpected, field capacity greatly dependson the contentsof silt and clay, increasing
w ith the contents U sually, a larger variation of silt and clay contents results in a larger variation of field
capacity. Field experments alo danonstrated that both grinkler nonuniformity and fatial variation of
il had effectson crop yield, but il variation seened to bemore mportant for the studied il The a2
tial variation of =il should therefore be considered in selecting the target gprinkler uniformity. A sthe con2
siderably less precipitation in arid regions cannot compensate for the negative effects of nonuniformly gp?2
plied w ater on crop yield, agreater target rinkler uniform ity should be used in arid regions than in humid
and samizhumid regions

Key words 9rinkler irrigation; 0il; gatial variation; arid regions ringw heat; yield
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