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EFFECT OF IRRIGATION INTERVAL , LEVEL OF IRRIGATION WATER AND

EMITTER DISCHARGE ON INFILTRATION RATE IN CLAYEY SOILS

J.N. Abdul-Rahman A.H. Al-sheikhly
College of Agriculture College of Agriculture
University of Wasit University of Baghdad

ABSTRACT

A field experiment was performed to study the effect of irrigation interval, irrigation level and emitter discharge on
infiltration rate in clayey soil, which was planted with okra by using drip irrigation system. The study was designed as
a factorial experiment within split-plot design using RCBD in three replicates, A(irrigation interval) was put in main
plots and combination between B(irrigation level) and C ( emitter discharge) was put in sub-main plots. The results
showed a decrease in infiltration rate and accumulative infiltration at the end of growing season in all treatments in
comparison with infiltration rate and accumulative infiltration before planting. Decreasing ratios were 58.7% - 63.7
and 60% - 64% for 3 days and 5 days irrigation interval treatments, respectively. The values of cumulative infiltration
werel5.5 - 17.3 cm and 14.9 — 16.7 cm for 3 days and 5 days irrigation interval treatments , respectively . the results
showed a decrease in the infiltration rate (i) of 5 days irrigation interval in comparison with 3 days irrigation interval .
Bulk density of soil profile (0 — 50 cm deep) increased at the end of growing season for all treatments in comparison
with their values before planting. Increasing ratios of bulk density for treatments irrigated every three days (3 days
irrigation interval) were 10.2% - 12.4% . On the other hand, the increasing ratios of bulk density of soils of the
treatments irrigated in 5 days interval, were 11.7% — 14.6%. Saturated hydraulic conductivity (Ks) (as soil profile
depth average) decreased in treatments of 3 and 5 days irrigation intervals in comparison with hydraulic conductivity
of soil profile befor planting. The decreasing ratios of Ks were 64.7% - 68.9% and 66.6% - 69.9 for both irrigation
intervals, respectively. Mean weight diameter decreased at (0 — 30 cm deep) of soils treatments in comparison with
MWD values befor planting. The decreasing ratios ranged from 4.4% - 19.6% and 8% - 36.1% in irrigation intervals
of 3 days and 5 days, respectively . The values of sorptivity (S) were 0.194 — 0.243 cm min ‘2 and 0.177 — 0.233 cm
min ™ for 3 days and 5 days irrigation interval treatments . The results showed a decrease in (A) values in comparison
with Ks .
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CAal) Ayl any Al cdlalaal (Mg. m™3) A alal) 43U aF 2 Jgan

Oop A | A o . ol | Apalaia) t ] G | e | onul
Ks si A dlay) Jaee A) (S) casll | bl | sleduS | 4y
Ks gl (i) oaad) | Aolas b Wlae 8 [ il | (LD | @Al
iid | Cmymin | (27) 27 | (©m) (%EP) | (o)
Al (Ks) x107 sl sl
iyl P exenl
Cm.min” Cm.min™" | Cm.min™"/?
X107
0.03 | 0.81 | 3.07 3.1 0.025 0.243 17.3 | 5.35
0.01 | 0.83 | 2.92 2.93 0.024 0.220 16.5 | 4.2 100
0.01 | 0.83 | 2.87 2.88 0.024 0.217 16.2 | 3.15
0.01 | 0.83 3.0 3.01 0.025 0.232 17.0 | 5.35
0.01 | 0.83 2.8 2.81 0.023 0.212 15.8 | 4.2 75 3
0.01 | 0.82 | 2.83 2.84 0.023 0.229 16.2 | 3.15
0.01 | 0.83 | 2.84 2.85 0.024 0.217 16.1 | 5.35
0.12 | 0.88 | 2.79 2.91 0.025 0.194 16.1 | 4.2 50
0.01 | 0.81 | 2.71 2.72 0.022 0.226 15.5 | 3.15
0.09 | 0.86 | 2.91 3.0 0.025 0.214 16.7 | 5.35
0.01 | 0.82 | 2.85 2.86 0.023 0.231 16.3 | 4.2 100
0.01 | 0.84 | 2.84 2.85 0.024 0.206 16.0 | 3.15
0.06 | 0.84 | 2.78 2.84 0.023 0.221 16.1 | 5.35
0.01 | 0.8 2.68 2.69 0.022 0.233 15.5 | 4.2 75 5
0.09 | 0.86 | 2.68 2.77 0.023 0.205 15.5 | 3.15
0.12 | 0.87 | 2.69 2.81 0.023 0.214 15.8 | 5.35
0.08 | 0.87 | 2.67 2.75 0.023 0.193 153 | 4.2 50
0.08 | 0.88 | 2.62 2.7 0.023 0.177 14.9 | 3.15
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CAal) Aglel any Al cdlalaal (Mg. m™3) 4 alal) A3UCY aF .3 Jgan
ARSI L e 4 gl Al (cm) 4 Gee
sdiypty | (o)A Ciypad | S ,
500 | EEMe g e Rl e
38 s 40-50 15-30 0-15 (LhY) ) (¢5)
i),y | SRl (%Ep)
4.::\‘))'3\
10.2 1.51 1.59 1.51 1.42 5.35
10.2 1.51 1.58 1.52 1.44 4.2 100
10.9 1.52 1.57 1.53 1.45 3.15
10.2 1.51 1.57 1.53 1.44 5.35
11.7 1.53 1.57 1.54 1.47 4.2 75 3
11.7 1.53 1.56 1.54 1.49 3.15
10.9 1.52 1.55 1.54 1.46 5.35
11.7 1.53 1.56 1.55 1.49 4.2 50
|37 12.4 1.54 1.56 1.55 1.52 3.15
‘ 11.7 1.53 1.61 1.53 1.46 5.35
12.4 1.54 1.61 1.53 1.48 4.2 100
13.1 1.55 1.62 1.53 1.5 3.15
11.7 1.53 1.58 1.54 1.48 5.35
13.1 1.55 1.58 1.55 1.52 4.2 75 5
13.9 1.56 1.58 1.55 1.54 3.15
13.1 1.55 1.56 1.55 1.54 5.35
13.9 1.56 1.57 1.56 1.54 4.2 50
14.6 1.57 1.58 1.57 1.56 3.15
Ll dpgle o) Alae dad I Ola¥) (amy (B Jual (7)5(4) 5(27 )oe &K 2 pe Gi 1y

Dl e Aysh Aie) 358 ae de

& eldl pae Al

Jsas B Auhll adge App ol Gy e Sl
Al (5 sidl (e Aadand) Akl 8 il
Cabaial Joan ) a5 Lae ¢ Calial) ie 4l
@illy ¢ Jiall & V) Gl dlage el e
sy Ao eldl jalaial (A mualy aliss) 4y
e Jliy Al At ) cplall e Adle A
¢ (34) anmy Loy .l Sl Jual
O el A o8 bl M) aege Gl

Ll e cans Ll il Eum AL

119

(27) Adbea b (A) Culill dad o) Isaazag) Gl
Golats Al sie b elall Gagenll asanidl) (mall
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O alaal (i) (sl Jare ad o bl e pedal. 3 51
KS Zauiall dgl) BdlalN) af o s dulall
Jae ad Gn GO 2y Aol ae ¢ A4l
COlalzeal Ks Azl ALl ddlayly  (eaull
(2 dsxa) Aubll
pe U ClBERY) a2 gixis ¢ 0.12 L) 0.01
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Al 4lgd s Aubal colaleal Cmomin! (Ks*) dapdiall Lilal) A0La) ad .4 Jsia

P
fasiid) A5l el Bl I e
Qagmaa| DR P RS g0 | 1ss0 | oas | T | e |
| 9 W || e

el Ja
ae )3l

64.7 307 | 191 | 23 50 | 5.35

66.4 200 | 187 | 22 4.7 4.2 100

67.0 287 | 1.8 2.2 4.6 | 3.15

65.5 3.0 2.0 2.2 48 | 5.35

67.8 28 | 175 | 215 | 45 4.2 75 3

67.5 283 | 2.03 | 216 | 43 | 3.5

67.4 284 | 20 | 212 | 44 | 535

67.9 279 | 195 | 212 | 43 4.2 50

68.9 271 | 20 | 204 | 41 | 3.5
87 66.6 2.91 1.94 2.2 4.6 5.35

67.2 285 | 176 | 2.2 4.6 4.2 100

67.4 284 | 1.95 | 218 | 44 | 3.5

63.0 278 | 196 | 207 | 43 | 535

69.2 2.68 1.8 | 205 | 42 4.2 75 5

69.2 268 | 2.0 | 205 | 40 | 3.5

69.1 269 | 1.98 | 2.0 4.1 5.35

69.3 267 | 1.92 | 2.0 4.1 4.2 50

69.9 262 | 20 | 205 | 38 | 3.5
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L) cdlalaal a (30-0) (asll (MWD) (35 gl ) boisia ad . 5 Jssa
At Ll

Osisall Sl lagia | omliadU dpd dwdl | Ll Laugie TS (g ginne
L Ldall Cay el A 8y
a 30-0 3ol MWD dad aa )8 (%) MWD ()55l (Lh‘l) A el (o)
dclysl Ja aelys) J8 MWD (mm) (oEp)

4.4 0.371 5.35
5.9 0.365 4.2 100
8.0 0.357 3.15
8.8 0.354 5.35
10.3 0.348 4.2 75 3
11.9 0.342 3.15
11.9 0.342 5.35
21.4 0.305 4.2 50

0.388 19.6 0.312 3.15
8.0 0.357 5.35
8.8 0.354 4.2 100
10.3 0.348 3.15
10.3 0.348 5.35
13.1 0.337 4.2 75 5
18.6 0.316 3.15
22.4 0.301 5.35
28.6 0.277 4.2 50
36.1 0.248 3.15

Jsins (1 J2) Aol 0 Lomis A i Aot
2 i) &gl cliall (Al A ¢ (1)
il Al e Al CBlalae o La 20
e ¢ DU o () il e il
% Alabed (i) (medl) e Aa S J) Joo
St Cigpoiy 100%EP (5 ol s5imss o 3 5
6.35 Lebill Ta e 3382 10 adels [ 15.35

121

e s e (V) skl Lalging 8 Al
1l ) Ao 5 . o ebaall 02gd Lianad) Jaxw
e Talaie) 4l A 1a)all oLl S 858
o 0sSly . (14) Ks dapiall gkl 400
¢ QLS5 aaall AL dyide daas 3 i) adse
G all James xseatll (my all an 8 e ilS Glla
(2) dsaxdls (4 53 52) JE2Y) b daiasal




Al 9 Gaa )

2011 ¢ 125-108 :(uald 232) 42- 481 2l A ) 31 p glal) ddaa

@235 dalse Ll Aglll Lgdliayl (alassly 4 allall
JS sang Lo g (380 105 . i) Jare palissl
(5) 5(12) oa

) Blalaall (1) Gardd) Jame of il eyl
JS G5 ) Ledliie e 1 aL dsed U< (5555
Jans @l i i o) (I Elld (i ¢ ol 20
leboay 8 e Jary asha) (s5nay Aading 445l
2 i Alia dada 508 ()5S0 (e aal) a3 (g ¢
AL Gl 6355 cps (A Al 8 el e
aaa AN Jl el gptiaa) <l Ablal) oyl
Al 5 €A ) gasm Lae ¢ e (il
el e e I8 Alia dadai 508 sl
234 5 11 521520 40 L Le baay . a5l

¢6.15 x 1072 U ymiasly 7 488 awx 107
G35 ) eDlelaall 1T dag 0w 578 x 107
sl e S50%EP 5 75%EP &) sla (s5ia
oda (g)ats . Tl Ciyyaly (o)l By i ]y
Gliall 558 A Garall Jaze apd 8 LAY
EDlaban (pa Juzadl 100%EP dlalan 45 2l i)
@ial) Laesena sl 33lyyy SO%EP,75%EP
LS ¢ 50%EP 5 75%EP Ml xa iy 4 )lia
Sl sl S (5 54 53) Jslaall & xanse
w330 Cum e L Bl ol (it D Lalaall
) i aall b clelaall (i) (sl Jaes
) A8l cliaall @l O lalaadly 4 )lie sl
Ll 50l gy appaill Ayl eLiy jsaas o) 3

2 107 X (Aidy/au) (il Jia o Bilal) ciypaiy o) 5 le AaS (ggiuny ) 55 Ll . 6 Jgaa

At g
b3 b2 bl
L.S.D (0.05) 1 G, 1 G l¢C |G Cs c, 1 G Factor
0.34 272291285284 281301 2.88[293 | 3.1 a1 ] ,
: 27 1275|281 277269 | 284 | 285|286 | 30 | a
0.22 2711283283281 |275|293| 287 | 29 |305| BxC
2.83 2.89 2.97 a | A
0.18 2.75 277 2.9 a é
2811288299 | a | A
0.18 277 12771288 | a, CX:
2.89 a1
0.11 581 A
2.04 by
0.14 283 b, | B
279 bs
2.04 C,
0.14 2.83 Col e
279 Cs
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At g an Al cdaleal Cmamin! (i) Qasd Jma ab . 7 Jsaa
ool Jae | GRS el | gl dee |y T | e
Al dE | (i) Aad e B (%) () (L) o | (s
(Cm/min) del ol Ja Cm/min (‘%Ep) g

58.7 3.1 5.35
60.9 2.93 42 100
61.6 2.88 3.15
59.9 3.01 5.35
62.5 2.81 42 75 3
62.1 2.84 3.15
62.0 2.85 5.35
61.2 2.91 42 50
. s 63.7 2.72 3.15
' 60.0 3.0 5.35
61.9 2.86 42 100
62.0 2.85 3.15
62.1 2.84 5.35
64.1 2.69 4.2 75 5
63.1 2.77 3.15
62.5 2.81 5.35
63.3 2.75 4.2 50
64.0 2.7 3.15

G ol Jiash o 4l LLE alias) dag
Lo go iy 1y Ayl (3l Ciifiiy Cilaaatll alaad
claall ol dams . 22 529 o JS Al Ll
¢ Ald) Il ¢ dpallall 486S) Lol Al
Ll Auball COlabeay (Qgisell il Jars
anll Jane 2 o8 (5 54 53 Jslaall) Ayl
il Al Gl Gyl aseadl) Ganlls

S0 clacal) e

ol dielend i 5 Giug taal ¢ aala =2
ALl sl s sl gy s dia 11992
bl L Jeasall L Jea sall aals .yl

1983 e s lallae ¢ sl -3
iale Ay . Lensalas Hpan e Al oy )
cal3is Raals LAe 3 AIS LA agle aud
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