ICS 93.160 SI
P 57

SL13—2004
SL 13—90

Irrigation experiment standard

2004-10-13 2005-02-01




(
SL 13—2004

(2004 454

, { )
SL 13—2004, {

200 2 1 o

)

» SL 13—90,



(

(
» (SL13—90)
11 4 264

—=SL 13—90

o

Y (SL 1—2002),






3.1
3.2
3.3

4.1
4.2
4.3

5.1
5.2
5.3
5.4
5.5
5.6

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8



7.1
7.2
7.3
7.4
7.5

8.1
8.2
8.3
8.4
8.5
8.6
8.7

9.1
9.2
9.3
9.4
9.5
9.6
9.7
10
10.1
10.2
10.3
10.4
11
1.1
11.2

---------------------------------------------

ooooooooooooooooooooooooooooooooooooooooooooo

................................................

.................................

------------------------------------------------

......................................................

.............................................

---------------------------------------------

------------------------

---------------------------------------

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

.........................................................

---------------------------------------------------------



------------------

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo



1.0.1

1.0.2

1.0.3

1.0.4



2.0.1 upland crops
’
2.0.2 wetland crops
9’
’ A Y o
2.0.3 crop evapotranspiration
’ mm; ’
mm/d,
2.0.14 reference crop evapotranspira-
tion( reference evapotranspiration)
0.12m, 70s/m, 0.23,
-] b
mm; , mm/d,
2.0.5 irrigation regime
( ) .
2.0.6 deficit irrigation
2.0.7 reasonable indices of crop
irrigation



’ o

2.0.8 crop water production function

’ ~
2.0.9 crop yield-water and fertilizer
relations

b Y

2.0.10 crop water productivity

’

( )y
, kg/m’,
2.0.11 effective rainfall
o b
b b

2.0.12 irrigation benifit

b

10



3.1.

3.1.

3.1.

3.2.

3.2.

3.2

3.1

11



12



4.1.1

4.1.2

4.2.1

4.1

4.2

13



4.2.3

4.2.4

4.3.1

4.3.2

4.3

30007 ,

’ 2~3
( N
3 ,
A ?
b
? A}
60m’ ,
130’ ,
[} 300I112 H
60m’ ,



4.3.3
4.3.4

4.3.5

4.3.6

1~2m

4.3.7

’

1~2m,

15



5.1

5.2

2.5m (

10~15mm,

) 3.5m (

0.8~2.0m,
16

8
0.1 mm,
) ;
. )
5%,



5.2.3

5.2.4

5.3.1

5.3.2

5.3.3

, 20cm ,

9

40~50cm,

, 10~20cm
50~100cm,

10~20cm

b

60 nt,

17

[}



5.3.6 s °
5.3.7 ’ 5~10d 3
( ) 9 o
A b4 A} k4 ’
) QN ) .
5.3.8 , B.0.1
5.3.9
, B.0.2 o
5.3.10 ( ) ’
5d [} [) 1~3d
5.3.11 2.5m ( N ) 3.5m (
N N ), b
5.3.12
) o Al
( ) ,
5.3.13 °
? o
5.4
5.4.1 ’

18



5.4.2

. 60’ ,
3 o

5.4.3 . 8
’ ( ); ’
3~bd 5 N

5.4.4 ’ ’
B0003 o

5.4.5

A A b4

B (B.0.4-1)~ (B.0.4-3) H

A A A ’ B
(B.0.4-9)~ (B.0.4-8) o

5.5
5.5.1 ( ETy) —
(Penman—Monteith) ’ B
(B.0.5-1)~ (B.0.5-23).
5.5.2 (K,) (K)

5.5.3

19



5.6

5.6.1

9]
2)

3
4)
5)

5.6.2

20



5.6.4 5

21



6.1

22



6.2.1

6.2.2

6.2.3

5d

6.2.4

6.2.5
6.2.1

6.2

5~10d

b

23

10d,



6.2.6

6.2.7

6.2.8

6.3

6.3.2 @ )

5~10d b ~

6.3.3

24



D
2)
3
4)
1Y)

2)

3

90%

:O~2OCH1
10mm,
10~30mm,,
30~60mm,
60mm,
0~20cm
80%.
0~20cm
609~80%; .
0~20cm
60% .
)
9
6.4 N
1/2 1/2 ’
N )

25

6.2.3
50cm



6.5.1
6.2.3,
6.5.2

6.5.4

6.5.5

6.5.6

6.5

26

o

5~10d



6.5.7 N
’ ° b
b4 b
6.5.8 ’
b4 ’
6.5.9 N
6.1.2,
6.6
6.6.1 B.0.6-1 o
’
6.6.2 s
B.0.7 o
6.6.3
( D>
b
6.7
6.7.1 s
- 3
6.7.2 N N

27



6.7.3 ,
7.2 ’ ’
6.7.4 6.5.2 6.5.5
o 6.2.3.6.2.4 6.5.6,
6.7.5 ’
b
b N ~
6.8
6.8.1 ¢ ) ’
o ’

’ B.0.8



29



7.1

),

30

~

3.5m(
(10

N



7.2.1

7.2.2
5.2
7.2.3

7.2

b

31



.6 7.2.5

7.3
5.2 o
3 7.2.3
7.2.4
3
— (@~bd
( )



7.4

7.4.2
(
(B.0.9-4)~ (B.0.9-6),
7.4.3

7.4.4 ,
( ¢=0.06 0.0D)
7.4.5 3
7.4.6 ,
) ,
7.4.7 (

33

B.0.9-1,



7.5

7.5.1 s
9.3 o
7.5.2

1.5m ,

7.5.3

(GB 5084) , N

b b ~ ~

7.5.4

34



..

7.5.5 ,

’
M
b
o
~
b Al
>
~ N
°
7.5.6
) N

..

35

..



8.1

8.1.1 N N N

8.1.2 : ’ ’

8.1.3 o 6.2.3
’ 1~2 ’ ’
b~T7 o s
2’\’3 ) ’

’ N ’
NN 1~3 o
’ ’ N
N 3~5 o » 10~
20cm, ’ 0
8.1.4
8.1.5 ,

36



8.2

8.2.2 ’
b ’ ]
8.2.3 N
’ ’
b
8.2.4
o b
o ’
8.2.5 s 8.2.4 N s
H
, Smin  30min,
8.2.6 s
b ?
] ~ 9

37



8.3

2, 8.2.5 8.2.6

8.4

38

)y



8.6.1

8.6.2

6.3

8.5

39

)



8.6.3 ( )
(SL 103) s

o

8.6.4 ( . )R ( N

8.6.5 s

8.6.6 ( . )

8.6.7 s ’

8.6.8 N N

8.7

8.7.1 . . « ) N

40



(

)

11



9.1.1

K, 1,0,
1)
2)
3)

4)
5)
6)

[,
8)

: NaOH

9.1
1m, 30cem,
B.0.10 o
( ) )
2mol KCL ,
0. 5mol NaHCO, —
s 0.03mol NH;F—0.025mol HCl
: 1mol NH,OAc — ,

lmol NaNO, ~ — .
42



9) pH : °

’ b
’
9.1.2 s
(Eh ),
9.1.3
’

- :Alz(so4)3 —K,Cr, O,

— : AL, (SO,), —KMnO,

- : AL (SO,);, —MnO, 5

— . BaCl,—Ba(OAc), —
9.1.4 ,

’

- H

— . EDTA ;

— : EDTA ;

- b

b
9’ b
9.2

9.2.1 s

43



9.2.2

9.2.3

—1.5MPa

44

) :1054H,S0,

’



o

50~100cm o

40~20cm

9.2.8

9.3

9.3.1
45



9.3.2 ,
(C()D)\ Al

9.3.3
GB 5084 o
9.3.4 GB 5084

b

9.4

9.4.1 y
10%
9.4.2
5~10 ,
5 5~10

9.4.3 R

9.4.4 N

9.4.5 N

46



9.4.6

9.5.1

9.5.2

9.5.3

9.6.1

9.5

(

9.6

Do

)

12

47

14

(



9.6.2

20cm
9.6.3

E601

s 5km
E601 ’
, 20cm
(
§
2
2/3 (
. 1.5m

1.5m,

5, 10, 15, 20cm

o

48

),



9.6.8

9.7.1

9.7.2

9.7.3

9.7.4

9.7.5

9.7

0.1mm,

49



10.1.1
10.1.2

10.1.4

10.1.5

10.1.6

10.1.7

10.2.1

10

10.1

10.2

50



10.2.2 . s

, NN
)s
)
10.2.3 )
,
o ( )
’
, o
10.2.4
’
10.2.5 .
,
H
- ’
’
,
10.2.6 N ’
, N

o1

1/3,



10.3

10.3.1 ,
9’
—_— t (F
- ,
10.3.2 R
10.3.3 . F
b
— F, < Fyy » 5
Fog > Fy, =F 4, H
—— Foqn > F, Z>F 5, (*);
— F, = Foy CEDF
F, 5 Foq v Fogs
F a=0.10, «a=0.06 «¢=0.01
hil T2
10.3.4
9’ b
10.4
10.4.1 . N
b 5 b
s o 5
10.4.2 N
b ( ~ )

52



10.4.3

10.4.4

10.4.5

53



11

11.1

11.1.1

11.1.2 s

11.1.3 ’ €

» o
11.1.4



11.2.1

11.2.2

11.2.3

»

55

(



A.0.1

56



o7

€

(

TRIME) ,

»



8N10 )
1~2
1T,
T,
1,
9
6~8 ,
1~2
1T,
1,
4~6
A ’ AY
2~3

o8



B.0.1 ’
(B.0.1)
— G,— G
BT\, = & G2+G§1+ 5 = (B.0.1)
ET\, ,—— s Mim;
G— » kg;
G,— ) kg;
G,— s kg;
6 — , ke
¢ — :
kg;
S ’ mzo
B.0.2 y
(B.0.2)
BT, = 10> y H(W, — W)+ M+ P+ K—C
=1
(B.0.2)
ET, ,—— y Mm;

(5

" 5
N 4 , g/cm’;
H— 1 s €M
W,— i (
)3
WiZ— v (
)3

59



K—— , mm,

o—— ( ),mm,
B.0.3 (B.0.3-1)~
(B.0.3-3)

ETy = h—h+m+p—f—c  (B.0.3D)
W,= b, — hly+ m' + p— ¢ (B.0.3-2)

F, = W,— ET, (B.0.3-3)

BT,——
Wy——
Fi—

h——

H

B.0.4

D (B.0.4-1)
60



FET,= hy— byy— C,+P,+m (B.0.4-1)
ET,—— 3

hbs
by (

2)
(B.0.4-2)
W, = hy— b,—C,+P,+m  (B.0.42)
WS
B ;

b

;

3) (B.0.4-3)
F, = W,— ET, (B.0.4-3)

F,— ,,m,

D (B.0.4-4)
(B.0.4-5)

m

ET,, = 10> p, H(W, — W,) + M+ P+ K— C

i=

(B.0.4-4)
61



m

BT, = 10>\ 0,1, (8, — 6,) + M+ P+ EK— C

i=

(B.0.45)
ETl—z— 1~2 , IMM;

v 5

m ;

Bt ’ /Cfn3§

H— 1 y My
Wﬂ— v (

)3
Wy—— (
);
0—— 1 (
Ds
Op— ¢ (
D3

7 ¢ ( )s
M—- , mm;

P— , tm;

K— , mm,

» K=0;
C— (
), mm,
2)
(B.0.4-6) (B.0.4-7)

m

Wy =10 9 H (W, — W'p) + M + P+ K — '

i=

(B.0.4-6)
m
Wy = 1030/ H, (8 — 0/5) + M+ P+ K — ('
i=1
(B.0.4-7)
62



, mm;
v 3
m' ;
Vs i ’ g/cm3 5
H', v , Cm;
w', 1
( )5
wi, )
( )5
9, )
( )5
o, 1
( )5
n'; ) (
)5
M , mm;
P , mm;
K , mm,
» K =0;
! , mm,
3) (B.0.4-8)
F, = W, ,— ET., (B.0.4-8)
Fy— 1~2 y M,
B.0.5 ET, — (Penman—
Monteith)
o 0.408 AR, — @)+ y%%(eﬁ— e

A+ y(1+0.340,)
(B.0.5-1)
63



4098 e,

4= T+ 237.37 (8.0.52)
_ 17.27T
e, = O.6116Xp[m] (B.0.5—3)
R,= R,— R, (B.0.5-4)
R, = 0.77(0.254+0.5»/N) R, (B.0.5-5)
N =7.64W, (B.0.56)
W, = arccos(— tan ¢tan ¢) (B.0.5-7)
0 = 0.409sin(0.0172J —1.39) (B.0.5-8)
R, = 37.6 d,(W,sin ¢sin d 4 cos gcos dsin W, ) (B.0.5-9)
— 27
4, = 1+o.033cos[ 365JJ (B.0.5-10)
R, =2.45X107°(0.92/N+0.1)(0.34
—0.14 /e)(To + T4 (B.0.5-11)
T, T RH,
o= L)t el 1, g W
1 RHmin
+ 5 e To) g0 (B.0.5-12)
T, = T,..+273 (B.0.5-13)
Ty = T +273 (B.0.5-14)
y = 0.00163 P/ 4 (B.0.5-15)
. 293 — 0.0065 Z) %
P=101.3| =53 — (B.0.5-16)
A=2.501—(2.361 X 10°)T (B.0.5-17)
u, = 4.87 u,/In(67.8 h—5.42) (B.0.5-18)
EToi ) mm/d;
A— — ’
KPa/C;
T— 9°C;
e, Iy kPa;



Rn— ’ MI/ (m2°d);

R,— » MI/ (mf+d);
Ry— ’ NH/ (mz'd);
7 s hj
N—— s h;
W,— , rad;
p— » rad;
o— , tad;
J— a 1 1, )
R— , MI/ (med);
d— ;
ey s kPa;
RH,, —— s %03
T y Cs
(T ) Ton , kPa,
(B.0.5-3) 5
e (Ti )T , kPa;
RO, ;o—— s %0
T »Cs
(T ) T , kPa, T,
(B.0.5-3) ;
4 (T ) Troe , kPa;
T —— »’K;
To—— »’K;
G— » MI/ (m’ed);
y—— s kPa/C;
P— , kPa;
Z— s m;
A— , MI/kg;



uy 2m » m/s;
h— , m;
u, , m/s,
(B.0.5-12)
(B.0.5-13) ey s
o = P! [ w05 o)
RH — RHm—zl— RH,,
RH . —— s %0,
(B.0.5-21) €y s
e, = 0.611exp[%J
ET, , d
G=0.38(Ty— Ty )
ET, , m
G=0.14(T,— T,,)
T, T, —— d.d—1 ,Cs
/N m., m—1 yCo
B.0.6
1
, (B.0.6-1)~ (B.0.6-3)
Py = 10yH(W, — W,) + (BT, — K;) 1
P, =10nH(6,— 6,)+(ET,— K;) ¢
: Py= h,— h+(ET,+ F)t
P— » Tm;
y— , g/em’;
H—— , Cm;

66

BT, ,

(B.0.5-19)

(B.0.5-20)

(B.0.5-21)

(B.0.5-22)

(B.0.5-23)

[}

(B.0.6-1)
(B.0.6-2)
(B.0.6-3)



ET,— , mm/d;
K,—t , mm/d;
Fi—t , mm/d;
W, W,— . (
)3
0\ 6, . (
)5
n ( )5
by o hy—— N , mm,
2
(B.0.6-4) o
Pp=P—8S—F (B.0.6-4)
Py— H
pP— ;
S ;
F— o
Hmo
B.0.7 (B.0.7-1),
(B.0.7-2)
P, = BT— K— M— (W, — W,) (B.0.7-1)
P, = ET+F— M— (h, — hy) (B.0.7-2)
P— ;
oy — ;
K— 3
—
M— ;
W, W, N ;

67



mm o
B.0.8
(B.0.8-1)~ (B.0.8-4)
Y,— 7,
ACy, = % X 100% (B.0.8-1)
1
Y,— 7Y,
ACy, =%x100% (B.0.8-2)
3
_ (Yz_Y1)+(Y4_ Ys)
k, = 5 =T (B.0.8-3)
_ (Yg_Y1)+(Y4_Y2)
k, = 2V, =7 (B.0.8-4)
ACy, | ACy,—— N
by ~ by— N ;
Yl N YZ ~N Y3 ~ Y4 6.8.2
( Do
B.0.9
1 o
Y= ay+ byW—+ ¢, W* (B.0.9-1)
y— , kg/hm®  t/hm’;
W——- , Mm;
ay \ by « Gg—— 0
2
D
Y= a, + b, ET, (B.0.9-2)
2)
Y = a,+ b, BT, + c, ET? (B.0.9-3)

68



BET—— , mm;
al\bl\aZ\bZ\cz— °
3 o
Al BT,
[1— Ym] = Ig[l—E—ﬂn] (B.0.9-4)
Y,— , kg/nm’  t/hm’;
Yo— , kg/hm®  t/hnf;
ET,— , Mm;
K— o
4 c
1 (Jensen )
Y, o BT\
Y, = 11 [Wm]i (B.0.9-5)
h— (
)s 1 =1,2,0, 1, o
2) (Blank )
Y, 1 ET,
7= K[ ETm]l (B.0.9-6)
K, — (i)
s 8 =1,24+, u, °
B.0.10 (B.0.10-1) ~
(B.0.10-5)
& = [l—y—y]xmo% (B.0.10-1)
8n = VWwp/ Vw (B'0°10_2)
g = y(We— W)/ 7y (B.0.10-3)
=& — & — & (B.0.10-4)
V.= & — 8 (B.0.10-5)
gt N gn A Sc Ay 83 N N

69



A) ys AY yw
Wy« Wo——
9—

70



C.1
C.1.1
2 . 10%
( Do
. 80%
4 . 80%
( ,
lem , 2cm R
5 . 10%
Do
6 . 10%
( ) )
7 R 10%%
( s ,
8 o 80%%
c.1.2
1 o
Do
2 o ’
, 5d ,
2~3d .
3 o
( ) o

71

10%



-l o Ul
o

. (
( .
8 . ,
C.1.3 :
1 . ( )
2 . 5
Do
3 . . (
2/3 )
4 o
’ (13%~14%)
3%,
5 o
1
2)
6 o
C.2
c.2.1
1 . 50%
1.5~2cm o
2 . 10%
3 . 10%
. 10%
( ), 10%



C.2.2

- o Ul &~

1Y)
2)
3
4)

°

o

5d

73

X 100%3

’

10%

(C.2.2)



8 o ’ o
9 o
10 —— H
2)1 —— , 15°%;
32 — ’ 45°;
4)3 —— , 45°,
C.2.3
1 o ( ) .
2 . 5 ( .
Do
3 o 20~30 )
o s s o
1) N
2) o
C.3
C.3.1 :
1 . 50% 2cm
( Do
2 . 10%
( Do
3 0 10%
10% o
4 . 10% 10%
( ) o
5 . 109 80%,

74



1 . 80% (
2 o 10% 3mm

. 10% ( Do
. 10% ( ).

75



4 o b
. (C.4.2-1)~ (C.4.2-4)
= X 100% (C.4.2-1)
= X 100%; (C.4.2-2)

=———— X100% (C.4.2-3)

— X 100% (C.4.2-4)

5 o o 7 15
o7 15 8 15 »8
15 9 15 .
Cc.4.3 :
1 o (®.
2 o ( 1~2d )

76



cessse

77




