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iz g )a
0.79 137.06 TR 137.06 173.4 Sl pa oy
0.48 137.06 TR 137.06 285.1 ERTUNERS
0.43 111.9 TR 111.9 262.02 Ju S s
0.35 111.9 TR 111.9 323.4 4558 G .
R )5 e
0.65 111.9 TR 111.9 173.4 Sl ga (ol
0.39 111.9 TR 111.9 285.1 JERTONCEN
0.38 100.53 TR 100.53 262.02 dy S s
0.31 100.53 TR 100.53 323.4 4558 G
0.58 100.53 TR 100.53 173.4 Sl ga (ol G 550
035 100.53 TR 100.53 285.1 Gut G S8 el
J}\A\Y\

0.67 176.4 TR 176.4 262.02 Ju S s
0.54 176.4 TR 176.4 323.4 by At | Galsal
1.02 176.4 TR 176.4 173.4 Suige el | Al
0.62 176.4 TR 176.4 285.1 ERTUNERS
0.59 153.5 TR 153.5 262.02 Ju S s
0.47 153.5 TR 153.5 3234 45 A
0.89 153.5 TR 153.5 173.4 D
0.54 153.5 TR 153.5 285.1 Ossh i
0.57 150.1 TR 150.1 262.02 du S s
0.46 150.1 TR 150.1 323.4 458 ~

i Ui al sal
0.87 150.1 TR 150.1 173.4 i ga (ol
0.53 150.1 TR 150.1 285.1 Ossh i
0.56 147.6 TR 147.6 262.02 du S s .

. G, pal )
0.46 147.6 TR 147.6 323.4 458

. Cald Lol
0.85 147.6 TR 147.6 173.4 i ga (ol

J}u:‘}”

0.52 147.6 TR 147.6 285.1 BTN
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Alaall d;)n -5

11/20-10/23 Laall Z\J;)a aadioall ddalaal) | dlalzall
KC ~ETa e BVl | el ele ee ~ETo ETo sl
0.47 30 10.3 19.7 63.91 Ju S b
0.38 30 10.3 19.7 78.36 48503 Cuas o
03 30 10.3 19.7 100.7 il ga (Jlaiy S S
0.18 30 10.3 19.7 163.4 Lt (i
0.51 325 10.3 222 63.91 Ju S il
0.41 325 10.3 222 78.36 4d58 Cuni o
0.32 325 10.3 222 100.7 il ga (Jlaiy e
0.2 325 10.3 222 163.4 Lt (i
0.4 25.5 10.3 15.2 63.91 Ju S Gl
0.33 25.5 10.3 15.2 78.36 4d58 Cuni U s
0.25 25.5 10.3 15.2 100.7 gl ga (Jlais
0.16 25.5 10.3 152 163.4 O O
0.35 2222 10.3 11.92 63.91 Ju S b
0.28 2222 10.3 11.92 78.36 458 Cuni
0.22 2222 10.3 11.92 100.7 il ga (Jlaiy Gl 555
0.14 22.22 103 11.92 163.4 O Guia il s

3 gu¥)

0.64 41.0 10.3 30.7 63.91 Ju S
0.52 41.0 10.3 30.7 78.36 48508 Cuas P
0.41 41.0 10.3 30.7 100.7 il ga Jlay
0.25 41.0 10.3 30.7 163.4 L (i
0.56 36.0 10.3 25.7 63.91 Ju S
0.46 36.0 10.3 25.7 78.36 4858 Cuni
0.36 36.0 10.3 25.7 100.7 Caril ga ey Cha (al gl
0.22 36.0 10.3 25.7 163.4 b (i
0.55 35.0 10.3 24.7 63.91 Ju S Gl
0.45 35.0 10.3 24.7 78.36 48503 Cuns ¥
0.35 35.0 10.3 24.7 100.7 il ga (Jlaiy s
0.21 35.0 10.3 24.7 163.4 Lt (i
0.54 343 10.3 24.0 63.91 JuS b
0.44 343 10.3 24.0 78.36 48503 Cuns Gl (=l sl
0.34 343 10.3 24.0 100.7 il ga (Jlaiy Ol sl
0.21 343 10.3 24.0 163.4 Gt (i 35!
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Jsanall gai Jal ja P adll ilall gLy (3) Gale

Ll gad Ja) sa
g saxall slasl) Ala e il U 5 a5l A e sall) Aa o clay) s ya
11/2-10/23 10/22-9/22 9/21- 9/1 8/31 — 7/28.5 »aill 727 - 7/20 ™ lalaal)
;LAéAD . ;Lné.aa . g.LAéAG . g.LAéAG . sla 3o . ;Laé.aa .
mm . Gl de mm . Gl dae mm bl s mm bl e mm . bl ae — bl s
594.78 25 )
war g
41.0 3 176.4 6 176.7 6 187.68 8 13 2 i i)
519.0 21 -
35.0 2 150.1 5 162.7 5 158.2 7 13 2 R8N Laga) sy
559.5 24 oagal S
36.0 3 153.5 5 172.0 6 185.0 8 13 2 e
498.9 20 sasal gl
34.3 2 147.6 5 149.0 4 155.0 7 13 2
el 3R,
545.68 21 )
BYST NS
30.0 2 137.31 4 145.8 4 219.57 9 13 2 i i
42835 17 B
25.5 2 111.9 3 113.83 3 164.12 7 13 2 STV
528.65 21 .
32.5 2 137.06 4 139.89 4 206.2 9 13 2 i) 3954 5
380.93 16 HE 9 )
22.22 2 100.53 3 100.54 3 144.64 6 13 2 A 7
Sl (Al
24.9 1.08 2.13 0.16 8.48 0.37 9.49 0.42 9.35 1.36 0 0 SE +
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ol gay L“SJZ‘-‘-’.:..JH Kcdsaaall Jalaag ¢ ETa ghﬂ“;_‘tl.d\cﬂﬂ-gﬁu‘ib ETo, ‘",I.AJAS\‘"’_:NH’JMMY\@:@(4)L§MA

dlaal) U ya il da 4 oA 3l Al ya gradll galll a sa Lyl As alaal) Aalealy

KC ETo ETa KC ETo ETa | KC ETo ETa KC ETo ETa KC ETo | ~ETa
mm mm mm mm Mm mm mm mm mm
0.64 63.91 41.0 0.67 262.02 176.4 1.31 134.84 176.7 0.34 549.75 187.68 0.16 83.15 13 Jh S Al
0.52 78.36 41.0 0.54 3234 176.4 1.02 174.03 176.7 0.29 645.63 187.68 0.12 104.6 13 Adg A cuad
0.41 | 100.7 | 41.0 1.02 173.4 | 176.4 | 1.07 | 165.1 | 176.7 | 0.55 339.1 187.68 | 0.12 | 105.6 13 Cuillga Glaiy :j::::
0.25 | 163.4 | 41.0 0.62 285.1 | 176.4 | 093 | 189.69 | 176.7 | 0.56 | 336.72 | 187.68 | 0.14 | 91.22 13 b (i
0.56 63.91 36.0 0.59 262.02 153.5 1.28 134.84 172 0.34 549.75 185 0.16 83.15 13 dh S Ay
0.46 78.36 36.0 0.47 3234 153.5 0.99 174.03 172 0.29 645.63 185 0.12 104.6 13 Adg A quad el
0.36 100.7 36.0 0.89 173.4 153.5 1.04 165.1 172 0.55 339.1 185 0.12 105.6 13 Sl ga (laly x
0.22 163.4 36.0 0.54 285.1 153.5 0.91 189.69 172 0.55 336.72 185 0.14 91.22 13 Ot (i
0.55 63.91 35.0 0.57 262.02 150.1 1.21 134.84 162.7 0.29 549.75 158.2 0.16 83.15 13 dh S Ay
0.45 78.36 35.0 0.46 3234 150.1 0.93 174.03 162.7 0.25 645.63 158.2 0.12 104.6 13 dbg A cual
ERl) (al gal
0.35 100.7 35.0 0.87 173.4 150.1 0.99 165.1 162.7 0.47 339.1 158.2 0.12 105.6 13 gl ga (laly
0.21 163.4 35.0 0.53 285.1 150.1 0.86 189.69 162.7 0.47 336.72 158.2 0.14 91.22 13 QR i
0.54 63.91 343 0.56 262.02 147.6 1.11 134.84 149 0.28 549.75 155 0.16 83.15 13 du s Al
0.44 78.36 343 0.46 3234 147.6 0.86 174.03 149 0.24 645.63 155 0.12 104.6 13 dbg A qual )
Gy yal g

0.34 100.7 343 0.85 173.4 147.6 0.9 165.1 149 0.46 339.1 155 0.12 105 13 il ga (lady Gl L
0.21 163.4 343 0.52 285.1 147.6 0.79 189.69 149 0.46 336.72 155 0.14 91.22 13 Gah i A guad)
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Il @J@}HKC Jyaxall Jalray ¢ ETa (il Alall «ﬂﬁ.@u‘ibjToﬁﬂ\@NhﬁM‘i\#(S)dﬂa

Laal) el e ) 5 aa gaidla e L) Ada Taladl aladl)
KC ETo ETa KC ETo ETa KC ETo Eta KC ETo ETa KC ETo ETa

mm mm Mm mm mm mm mm mm mm mm
047 | 6391 30 0.52 262.02 | 13731 | 1.08 | 13484 | 1458 04 | 54975 | 21957 | 0.16 | 83.15 13 JuS Al Jese
0.38 78.36 30 0.42 3234 | 13731 | 0.84 | 174.03 1458 | 034 | 64563 | 21957 | 0.12 | 104.6 13 adg A quad A
03 100.7 30 0.79 1734 | 13731 | 088 165.1 1458 | 0.65 | 339.1 21957 | 0.12 | 1056 13 Euiliga ¢jlaky
0.18 163.4 30 0.48 285.1 13731 | 077 | 189.69 1458 | 0.65 | 336.72 | 21957 | 0.14 | 9122 13 b O
0.51 63.91 325 0.52 262.02 | 137.06 | 1.04 | 13484 | 13989 | 038 | 549.75 2062 | 0.16 | 83.15 13 Jus Al Jasa
0.41 78.36 325 0.42 3234 | 137.06 | 08 174.03 | 139.89 | 032 | 645.63 2062 | 0.12 | 104.6 13 Ay A cual e
0.32 100.7 325 0.79 1734 | 137.06 | 085 165.1 139.89 | 0.61 339.1 2062 | 0.12 | 1056 13 il ga ¢jlaly
0.2 163.4 325 0.48 285.1 137.06 | 074 | 189.69 | 139.89 | 0.61 | 33672 | 2062 | 0.14 | 91.22 13 b (e
0.4 63.91 255 0.43 262.02 | 1119 | 0.84 | 13484 | 113.83 | 03 549.75 | 164.12 | 0.16 | 83.15 13 JusS il | G g
0.33 78.36 255 0.35 3234 1119 | 065 | 17403 | 11383 | 025 | 64563 | 16412 | 0.12 | 104.6 13 A A cuad
0.25 100.7 255 0.65 173.4 1119 | 069 | 165.1 113.83 | 048 | 339.1 16412 | 0.12 | 1056 13 Euti ga Glady
0.16 163.4 255 0.39 285.1 111.9 0.6 189.69 | 113.83 | 049 | 336.72 | 16412 | 0.14 | 9122 13 Oash (i
0.35 63.91 2222 0.38 262.02 | 100.53 | 0.75 | 134.84 | 100.54 | 026 | 549.75 | 14464 | 0.16 | 83.15 13 JusS il | @, e
0.28 7836 | 2222 031 3234 | 10053 | 0.58 | 174.03 | 10054 | 022 | 64563 | 14464 | 0.12 | 1046 13 g A cuai | o) sl
0.22 100.7 | 2222 0.58 1734 | 10053 | 0.61 165.1 100.54 | 0.43 339.1 14464 | 0.12 | 1056 13 Cutl ga ¢jlaky 2 gua)
0.14 1634 | 2222 0.35 285.1 100.53 | 0.53 | 189.69 | 10054 | 043 | 336.72 | 14464 | 0.14 | 91.22 13 Cuh — Cpia
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Jdganall gai Ja) ol g dkarill g () ga¥) 5 aUAS ciali ( KC ) Jganall Jalaa pad (6 ) (3ala

..' .i !0' - S‘
dalidal) galll Jal pe 2ie Kc daddiciall Al | o) LA
— .l oAl Ayl
g laalidla ruailidla, WA AN Sy ds,
5ia 5% mailidda e A AL e | gadl 4 o A ((mm)ETo
KC gyl
0.62 0.64 0.69 1.31 0.34 0.16 Ju s Gl | pals—al gy
4 jlaal)
0.49 0.52 0.54 1.02 0.29 0.12 dbg A cuad
0.63 0.41 1.02 1.07 0.61 0.12 il ga lady
0.5 0.25 0.62 0.93 0.56 0.14 QiR — (sl
0.55 0.55 0.59 1.21 0.29 0.16 Juss Gl | pals—al gy
) LAl
0.44 0.45 0.47 0.93 0.25 0.12 ddg A cuald
0.56 0.35 0.89 0.99 0.47 0.12 il ga lady
0.44 0.21 0.54 0.86 0.47 0.14 O — (el
0.59 0.56 0.59 1.28 0.34 0.16 Juss Gl | gl s—al gy
i)
0.46 0.46 0.47 0.99 0.29 0.12 ddg A quad
0.59 0.36 0.89 1.04 0.55 0.12 il ga (lady
0.47 0.22 0.54 0.91 0.55 0.14 R — (i
0.53 0.54 0.69 1.11 0.28 0.16 Jus Al walsal gy
0.42 0.44 0.54 0.86 0.24 0.12 Ay A qual | (Aol LB
3 gus) Cpalll
0.53 0.34 1.02 0.9 0.46 0.12 Gl ga (slady
0.42 0.21 0.62 0.79 0.46 0.14 A — (i
0.40 0.63 1.01 0.49 0.14 Kc
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Joanall gai Jal yal g duladill g g pall (5 Al cad (| K ) Jgrasall Jalaa a8 (7 ) G3ala
Aalisal) gail) Jal e ie K
i) | g ) al s
Clal Lasditcealf sl
(mm)ETo
KC bugia | dlaall s o | miailidds ja o A ja | gallld s Lyl o
‘é}bﬂ‘
0.52 0.46 0.52 1.08 0.4 0.16 Ju s b
0.40 0.38 0.42 0.84 0.34 0.12 Ay A quad | Jg—a 0
4
0.55 0.3 0.79 0.88 0.65 0.12 Gl ga (ylady
0.44 0.18 0.48 0.77 0.65 0.14 G — Gy
0.43 0.4 0.43 0.84 0.3 0.16 Ju s b BUSNTE)
0.34 0.33 0.35 0.65 0.25 0.12 ddg A quad Al
0.44 0.25 0.65 0.69 0.48 0.12 Gl ga (ylady
0.36 0.16 0.39 0.6 0.49 0.14 Qi — Cpeuian
0.52 0.51 0.52 1.04 0.38 0.16 Ju s b BUE TS
0.41 0.41 0.42 0.8 0.32 0.12 ddg A quad i)
0.45 0.32 0.79 0.85 0.61 0.12 Gl ga (flady
0.43 0.2 0.48 0.74 0.61 0.14 Qi — Cpeudias
0.38 0.35 0.38 0.75 0.26 0.16 Ju s Al SIS
0.30 0.28 0.31 0.58 0.22 0.12 dhg A qual | A 38,
3 gad) i)
0.31 0.22 0.58 0.61 0.43 0.12 Gl ga lady
0.32 0.14 0.35 0.53 0.43 0.14 G — G
0.30 0.49 0.77 0.40 0.13 Kc




Clall) gad @l pligal Alaa¥) Juladll (8) (3ala

bl &@J\
ddarcil)
B8, )
gmat | | | aea| @A
ol
3 g
159.7] 1457  160.3  165.4 167.2 o2l gy
153.3| 139.1  154.60  162.0 157.3  Jssad) sy
1424  157.5 163.7 162.3 Jaadl
St e o o o (e QN“L"‘ A (:éJé dgi
(Apkads + (5 ) ALY Ja)aa) Adaaa) g 48y 4k st
19.45| 13.75 9.72 LSD
:\,,\EJJS\ Aalicall
ddarcil)
(j‘ﬁJ :\luk
‘ IS o Ta g -
Jazal) "J{J [~ SO 1| R S N s
bl
3 g
4371 3527 4583 5263 4109 @l Y

4360 3694 4356 5166 4222 oA
3611 4470 5214 4166  Jud

. .. . “Malea - éﬁdﬁ\
Ldaas 4 g ) AU Jasaty | SO0 o day :
( *J)"’d dodazil) *JS r § $ixa

330.8, 233.9 165.4 LSD
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(esa [ axs ) Qgad) Jala

(2 ) %500 Os

T
G, y
Jaall ‘iji‘f‘ Cind) Ll 4 s A 43k
4 J:AY‘
4712.5] 3810.0f 5030.0{ 6040.0 3970.0] walsa¥
4007.0) 3245.0| 4238.0f 4450.0 4095.0] Jsd
3527.5] 4634.0f 5245.0 4032.5 Jaral)
. sr v ZSalee | A8y k 38 B
Ll L) Jaatl) = : i
(A ) Ja ddas ng‘ & 5z
52.42 37.07 26.21 LSD
]
G, .
Janall “ﬁ: G|l | | @O RO
K] JJM
109.5 97.3 110.5 118.8 111.6 ol
ol )
101.4 89.2 103.0 99.6 113.9 Sl
93.2 106.7 109.2 112.8 Jaral)
4 b en et ve CBlalea | A8y 4k A4
(4,.\&.' +L5J)‘“,.1L\.\M Jasadly :I 2311 Lf.)s‘ (éJ:W-A
19.47 13.76 9.73 LSD




Baf adS A g piall cBlalrall plall Jlarind 35S (9 ) (3ol
(3ol aaS) slal) Jlaria 3lS il A0S uida gy Jlia
(U (aga Aalas ) (2l a3 plall Jlaxin 5eUS Giluaa 43y -1
0.519m = 1000/519.0mm = ¢l 438
5190m> - (10000 m’ x0.519m)
DS/ 3 Ailiadl) elall S/ (LLiSa/aS) dealali=elall Jlaxinl 3618
Ja /325190 + Ja / 225 6040 =

Pal 281,163 =

(Al Adaiill g a5 Alalaa ) Sg el slall Jlanici BUS qilua 48 -2
0.42835m = 1000/428.35 mm =g sl a8
4283.5m> - (10000 m* x 0.42835m)
DESaPa diliaall clall 4paS/ (HliSa/axS) Jualali=elall Jlaxinl 5liS
S /2 4283.5 + )USa [ a3S 4450 =

32/ 228 1,038 =
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slall Jlarina) 35S g Adliiaall slall 4paS g Jualadl (10 ) G@ale

o pdS Bplisl | Adlaall plal) 4uaS | liSa/piS Jualal) | cBlalaal)
Jsa 3,

0.662 5947.8 3970 oAl sy

i)

1.163 5190 6040 Al pal gl )

0.899 5595 5030 | il algal gy

0.763 4989 3810 | @& palsal gy

Aga) Cli) (A gal)

0.750 5456.8 4095 | 4taal) jgue sy

1.038 4283.8 4450 B RTINS

0.801 5286.5 4238 Cird) 350 5

0.851 3809.3 3245 G, S s

A ga) Cli) (A gal)

bl
— ) 4dy
Aol i : N
JM\ 2] O,)ﬂ\ ) Uu.ﬂ\ 4.\)1.5.41‘
0.8730 0.7630 0.8990 1.1630 0.6670 L

oAl gy
0.8600 0.8510 0.8010 1.0380 0.7500 BISNTS
0.8070 0.8500 1.1005 0.7085 Jazal)
Aodaas il | I EN A | e j 43, 4 3.8 J8i

(Aakaas g ) A A ekl N Ak ¢ 5 3R
0.01165| 0.00824 0.00583 LSD




(TN (35 chudaal) (v) s £la 2 5(dl) 6l Sl 3o s (1) 3L

bl Cua  iaie (4 0.23=(Lb 0.3) Aliall deudl 2O
{ 0.1=(b 15) plall J 5l s 2ic @
0.13=0.1-0.23 = »lall Wl
0.065= 0.5 X 0.13=_alall sl 1 %50

0.165=0.065 - 0.23 =Jalall slall (10 %50 i jiiul 22 ©
do il 4y jaUlal) 48U/ salall clall 009450 i jitul 2 O= alall sl (49450 bl yiiu) 2 PW

%14.22=100 x0.1422 = 1.16 /0.165=
d=(64-0,,) x D=
d=(0.23-0.165) x 10=0.65cm/100=0.0065m
v=d x A

(p) g sle (ee=d
2o (Uson ) Uil sal) A patl 3as gl dals =A
B/ 1.6 e (5 ele iy gl aaie) 5 (/) iy peaili=Q

ol X Jshall = (Ol sa¥) 4 adll 3as 5l dalise olisa o

3.75m x4m=15m’
sV ele 3as o pn Juala I8 (e (M?) pnaS Ay i) s ol Alaall oLl daaS Cannt

(M) U sall daluex (M) Calzaal)
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0.0065m x15m”=0.0975m°® x1000=97.5 L
T=v/Q=97.5/ 1.6=60.93sec
Db LS e JSI(M?) aaaS Al () elo 2aS ot 5 all (5 Ay b Ll
Am= 4l Jsb, 0.7m= el Jizall lassall J sk -
2.8m?=4mx 0.7m =l Jsh x Jisall asaall J sk = disall dalisall -
sl aae x Alivall Al x(m) Cilcadl )l cle Gac=(mM®) Ciliaall 5l sla ana =
0.0065m x2.8m* x 4=0.0728m° x 1000= 72.8 L
AT L EWEN Y
3m’=4m x 0.75m=(m?) s} 5l ; sl dalusa -
100 X(S5al G Ailaall/ Jisall Jamall J sla)= alisall dalusall A -
%93.3= 100 x(0.75m/0.7m)=

)l dalisax(m) ilaaall 5 1 el Guae= aal 5l 5 5all (M®) anaS Alad clall LS
(0.933) diall dalisal) piX(m?

0.0065m x 3m? x 0.933 =0.01819m® x1000=18.193 L

) el Aalisax(m) Cibcaal) s )l sl e = Ay jaill saa 5l (M?) anaS diliadl) el S -
Ssoall aex (0.933) Alisall daliwall dusix(m?

=0.0065m x 3m? x 0.933 x 4
=0.0727m® x1000=72.8
T=v/Q

=72.8/1.6=45.48 sce
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81 shual) 3 A1 J puanall ad aniga jgdY gl [ Ay gadl o) 631 Anaal LAl cilibdi1 2 3ala

2019
. da 0 da 0 Ll | psena Jaza .
gl e 3_)ad) 31 al) At glady) ie ju s
saial) | ggrall | el | eedd) | gl
_ _ SLR

i Rain AT Max AT Min RH Max Total WS Avg ET
mm Cc° Cc° % Mi/m2 m/s mm
01/07/2019 0 42.0 29.0 17 22.2048 6.4 154
02/07/2019 0 42.7 27.0 16 22.3776 5.6 14.6
03/07/2019 0 43.7 28.4 18 23.2416 5.8 15.2
04/07/2019 0 43.2 25.5 19 22,7232 4.1 12.3
05/07/2019 0 43.5 24.2 20 21.8592 3.3 10.9
06/07/2019 0 45.0 30.0 15 21.5136 5 14.3
07/07/2019 0 46.4 26.5 22 21.2544 2.1 8.8
08/07/2019 0 45.2 26.4 22 21.0384 2.9 10.3
09/07/2019 0 41.6 29.0 26 21.168 3.9 11.1
10/07/2019 0 44.5 26.8 20 21.6864 4.9 13.8
11/07/2019 0 44.0 30.0 23 21.7296 2.3 8.9
12/07/2019 0 44.0 25.5 21 21.0384 6.1 15.4
13/07/2019 0 43.0 26.7 21 20.6496 4.6 12.7
14/07/2019 0 41.5 26.3 24 20.2608 7.3 15.7
15/07/2019 0 42.0 24.5 20 20.6064 4.8 12.9
16/07/2019 0 41.5 29.5 19 20.3904 6.1 14.6
17/07/2019 0 40.6 28.0 23 20.3472 7.8 15.9
18/07/2019 0 43.5 28.0 18 20.52 8.5 18.4
19/07/2019 0 42.6 30.8 18 20.6064 6.5 155
20/07/2019 0 42.5 28.2 28 19.6992 4.5 12
21/07/2019 0 44.5 27.6 28 20.0448 3.1 10.2
22/07/2019 0 44.2 28.0 21 19.2672 5.6 14.4
23/07/2019 0 44.2 30.6 17 18.3168 6.4 15.8
24/07/2019 0 45.6 28.0 17 18.1008 3.6 11.5
25/07/2019 0 45.5 27.8 16 17.4096 4.4 12.9
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26/07/2019 0 43.0 28.0 14 17.5824 6.8 16.1
27/07/2019 0 42.6 25.6 21 18.3168 4.8 12.7
28/07/2019 0 43.6 26.6 25 16.6752 15 6.6
29/07/2019 0 46.0 26.6 29 16.6752 0.3 3.9
30/07/2019 0 45.5 27.3 24 16.8912 25 8.9
31/07/2019 0 45.0 29.5 19 16.848 3.6 11.1
01/08/2019 0 45.5 29.8 17 15.6816 5.5 14.6
02/08/2019 0 47.0 28.5 17 16.0272 4 12.3
03/08/2019 0 42.8 30.4 25 15.4656 4.5 11.7
04/08/2019 0 43.0 28.5 30 16.0704 3 9.1
05/08/2019 0 43.4 25.6 28 14.6016 2.9 9
06/08/2019 0 44.0 27.5 21 16.4592 5.8 14.4
07/08/2019 0 44.6 28.8 19 16.2432 7.4 16.9
08/08/2019 0 43.2 30.0 14 14.04 7.6 17
09/08/2019 0 43.0 28.0 23 15.8976 4.5 11.9
10/08/2019 0 43.0 25.5 25 16.2864 3 9.4
11/08/2019 0 44.5 25.5 26 14.7744 14 6.2
12/08/2019 0 46.0 28.2 28 15.984 2.8 9.3
13/08/2019 0 47.0 30.5 24 16.1136 1.6 7
14/08/2019 0 48.0 30.0 27 16.0272 0.3 3.8
15/08/2019 0 45.0 325 24 15.6384 2.3 8.2
16/08/2019 0 43.7 31.0 21 15.66 4.9 12.7
17/08/2019 0 41.4 28.0 23 15.0336 4 10.6
18/08/2019 0 42.5 27.0 33 14.5368 3.4 9.4
19/08/2019 0 44.0 27.2 30 14.4828 1 5.1
20/08/2019 0 46.0 28.0 26 14.04 1.9 7.3
21/08/2019 0 46.5 27.0 27 12.312 3.9 11.2
22/08/2019 0 43.0 30.0 24 13.9104 7.6 15.8
23/08/2019 0 44.0 28.5 25 14.256 55 13.4
24/08/2019 0 46.0 25.0 28 11.556 1 4.9
25/08/2019 0 47.0 28.0 27 10.4436 11 5.1
26/08/2019 0 48.6 28.5 21 13.149 1.9 7.5
27/08/2019 0 47.0 28.4 23 13.6512 4 11.7
28/08/2019 0 46.2 30.2 24 11.7504 4.4 11.9
29/08/2019 0 46.5 28.0 25 9.6768 3.3 9.8

131




30/08/2019 0 47.4 27.0 24 12.8736 15 6.4
31/08/2019 0 46.7 28.4 27 9.2448 11 4.9
01/09/2019 0 42.2 27.0 24 9.8928 3.4 9.2
02/09/2019 0 43.5 25.5 29 13.1328 1.6 6.1
03/09/2019 0 43.0 26.5 26 9.8064 15 5.6
04/09/2019 0 43.0 25.0 25 8.5968 25 7.6
05/09/2019 0 43.7 25.4 24 7.128 1.8 6.1
06/09/2019 0 44.5 25.4 26 14.2128 2.4 8
07/09/2019 0 40.9 28.0 27 13.3488 4.3 10.4
08/09/2019 0 39.0 24.6 34 14.2128 2.6 7.3
09/09/2019 0 39.4 24.0 32 14.904 3.1 8.3
10/09/2019 0 39.0 24.5 26 8.9856 51 10.9
11/09/2019 0 39.0 22.3 29 7.4736 3.8 8.9
12/09/2019 0 39.5 23.5 30 15.336 3.6 9.2
13/09/2019 0 40.5 22.2 31 14.6448 11 4.8
14/09/2019 0 42.0 23.0 33 15.0336 0.8 4.3
15/09/2019 0 43.6 25.0 27 14.904 2.3 7.6
16/09/2019 0 44.6 23.4 33 15.6384 0.5 3.7
17/09/2019 0 45.0 24.7 28 14.2992 2.3 7.8
18/09/2019 0 41.5 29.4 22 11.8368 4.9 11.5
19/09/2019 0 40.5 24.5 22 5.4864 4 9.6
20/09/2019 0 43.4 23.0 21 5.5728 5.6 13.1
21/09/2019 0 45.2 24.4 32 6.696 14 5.1
22/09/2019 0 40.6 28.2 19 11.1024 4.5 10.8
23/09/2019 0 40.5 25.5 22 9.2448 3.3 8.6
24/09/2019 0 40.5 24.5 20 7.1712 1.8 5.8
25/09/2019 0 414 22.0 29 12.7008 1 4.4
26/09/2019 0 43.5 24.0 26 12.0096 2.1 6.9
27/09/2019 0 41.7 21.7 29 8.5536 0.8 3.6
28/09/2019 0 43.0 22.3 29 12.7008 0.8 4
29/09/2019 0 41.8 25.0 30 11.9664 1 4.3
30/09/2019 0 41.3 22.5 24 7.2144 2.3 6.8
01/10/2019 0 40.3 23.0 25 5.2704 1 3.7
02/10/2019 0 43.2 27.0 31 8.3808 11 4.3
03/10/2019 0 42.5 26.8 33 12.7872 0.3 2.7
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04/10/2019 0 36.5 23.5 25 12.8736 3.4 8

05/10/2019 0 36.4 20.0 34 9.6768 4.3 8.8
06/10/2019 0 38.0 21.4 34 12.8736 1.3 4.6
07/10/2019 0 37.0 23.7 37 11.7504 1.3 4.3
08/10/2019 0 39.5 26.5 44 9.1584 0.5 2.7
09/10/2019 0 39.8 22.5 42 5.4432 1.3 4

10/10/2019 0 40.2 24.4 32 6.3504 3.6 8.3
11/10/2019 0 40.7 21.4 29 7.992 0.9 3.6
12/10/2019 0 41.2 20.0 29 11.6208 3.9 9.7
13/10/2019 0 40.5 25.5 32 11.88 0.5 29
14/10/2019 0 38.7 21.0 37 12.0096 1 3.8
15/10/2019 0 37.2 18.5 37 10.4976 1.3 4.2
16/10/2019 0 37.5 18.5 34 5.6592 1.3 4.1
17/10/2019 0 37.5 20.5 31 28.2 2.9 7.4
18/10/2019 0 37.5 22.6 34 29.4 2.6 6.8
19/10/2019 0 36.5 22.0 36 29.4 1.8 5.3
20/10/2019 0 35.7 24.2 35 29.9 3.1 7.1
21/10/2019 0 35.0 22.0 39 28.5 3.3 7.2
22/10/2019 0 35.0 20.0 47 27 1.6 4.7
23/10/2019 0 31.0 19.4 49 25.7 11 3.6
24/10/2019 0 28.2 20.0 51 23.8 3 5.3
25/10/2019 0. 31.7 19.0 68 22.3 1 3.4
26/10/2019 0 30.4 15.6 70 23.1 0.5 2.7
27/10/2019 0 30.5 19.5 59 24.7 1.8 4.2
28/10/2019 0 24.5 18.5 81 21 0.4 2.5
29/10/2019 0 29.5 16.6 72 22.6 0.3 24
30/10/2019 0 29.0 17.0 62 22.6 2.9 4.9
31/10/2019 0 26.7 15.7 66 20.9 35 4.8
01/11/2019 0 27.5 14.7 58 20.8 15 3.5
02/11/2019 0 29.2 14.4 55 214 0.3 2

03/11/2019 0 30.4 14.8 49 22.8 0.8 2.8
04/11/2019 0 30.2 17.5 46 22.6 25 5

05/11/2019 0 28.5 13.4 41 20.5 35 5.9
06/11/2019 0 28.5 12.6 40 20.1 3.9 6.3
07/11/2019 0 28.0 13.3 46 20.3 1.1 29
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s1 8l BM) Jgana gai Jal pa JUA 4l 51 sa A2 Jara (13) @ake

PR EOT L () sy Lixa =
P O Jo¥! sl Jsb < Jsad
19.2 30.56 39.62 39.73 35.1 0
20.1 295 37.77 38.10 34.8 10 L
20.7 29.96 37.7 39.03 34.9 20 2 pasa L
21.3 30.33 38.2 39.96 35.3 30 “‘i‘ﬁf‘”
21.9 30.9 38.32 39.26 35.9 40
22.3 29.73 37.62 38.03 33.1 0
20.9 29.83 36.00 36.51 33.3 10
21.3 29.76 36.37 36.86 33.9 20 e 292 2
21.4 28.8 36.62 37.00 34.1 30
21.8 28.76 37.12 37.06 34.7 40
18.3 27.73 33.55 35.76 30.6 0
17.9 28.4 33.47 35.41 30.3 10 )
18.1 28.9 34.62 35.23 30.6 20 ok e 3
18.9 29.2 33.7 35.95 30.9 30
19.3 29.5 33.7 36.78 31.2 40
23.7 29.66 38.46 38.83 34.3 0
23.8 28.46 38.1 37.03 33.9 10 )
23.7 29.16 38.07 36.35 34.2 20 4 jie o292 4
23.9 29.6 38.42 37.09 34.6 30
24.5 30.2 38.68 37.98 34.8 40
20.1 30.6 38.86 38.33 35.8 0
20 30.06 38.13 37.9 35.5 10 )
21.2 30.1 38.6 38.45 359 20 sl G0 |5
21.7 305 38.7 38.56 36.4 30 Sguadt Gl
21.9 30.93 38.9 38.78 36.7 40
18.3 29.66 38.53 37.5 31.2 0
21.3 29.63 37.76 37.22 30.8 10 .
21.9 29.73 37.83 37.65 30.3 20 it e 6
22.3 30 38.3 37.91 30.6 30
22.7 30.36 38.7 38.31 30.9 40
19.1 27.03 36.03 36.66 31.6 0
19.2 26.76 35.5 36.45 31.5 10 .
19.7 27.23 35.56 36.66 32.1 20 OB o 7
20.3 27.63 36 37.25 31.4 30
20.7 28.13 36.26 37.39 31.9 40
20.1 30.16 39.46 38.11 33.8 0
20.3 29.86 38.76 38.10 33.3 10 L
20.9 30.03 38.9 37.99 33.7 20 A e 8
21.8 30.4 38.86 38.65 33.9 30
22.3 30.7 39.36 38.75 343 40
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Genstate gl aladiady 4 il clibyd Alaay) Jdadli( 14 ) Gala

M.S claysal) Jaigia

da 500059

S .0V df | cldl) gld) |48, dalua gaall Juals
Rep 3 6.7 89949 87.0 *90723
Irrigation 1 246.4 726 394.7 *1706133
Mulching 3 *571.5 *2682646 *437.7 *670818

I. M 3 *10.8 *50574 *115.0 *315273
Residual 14 123.3 35686 123.5 51728
23 958.7 5859.58 1157.9 2834.675
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Abstract

A field experiment was carried out in the field of the College of
Agriculture / University of Wasit located at a longitude %45~ 50~ 33.57east
and latitude N%32 = 29 = 49.8" norths for the Autumn 2019 growing
season,with the aim of calculating the water consumptive use of the maize
crop grown under different irrigation and mulching systems.The
experiment was designed according to a randomized complete block
design RCBDwith three replications, where the experiment consisted of
two factors: The irrigation (Basin and furrows), and the second factor is
the mulching systems(black poly thylene, palm fronds, straw, and control
(without mulching).The seeds of maize, Zea mays L, were planted in the
field soil on 20/7/2019 and harvested on 20/11/2019. The amount of
irrigation  water was calculated for each irrigation using soil moisture
content measurements and based on the water balance equation.The
moisture content of the soil was estimated after irrigation, as well as
before subsequent irrigation, for the purpose of scheduling irrigation and
conducting irrigation after depleting 50% of the available water and
throughout the growing season.Actual water consumptive use(ET,) was
calculated based on moisture content measurements. As for the reference
water consumption (ET,) was calculated using several equations (Blaney-
criddle- Najeab Kharrufa - Jensen Haise —Penman-Monteith). The crop
factor KC was also calculated and the efficiency of water use was
estimated.Some growth characters of maize have been studied, and the

most important results obtained can be sumarized as follows:

. The reference water consumptive use increases with the growth of the
plant and for all irrigation treatments, where it reaches its highest value in
the vegetative and maturity Istages,

a



Then the water consumption values decrease after that in the harvest
stage, as its value in the vegetative growth stage ranged from 336.72 to

645.63mm, while in the harvest stage its value is 63.91- 163.4mm

2. The penman-Monteith equation achieved the lowest value of the
reference water consumption of 883.9 mm, followed by the reference
water consumption calculated with the Jensen-Haise equation 1066.13
mm, then the reference water consumption calculated with the Blaney-
Criddle equation amounting to 1093.1 mm, and the highest values
were for Najeab Kharrufa equation of 1326.02 mm.

3. The actual water consumption of the basin irrigation method achieved
higher values than that of the furrow method, which reached 594.7 mm
compared to the furrow irrigation, which amounted to 545.6 mm.

4. The treatment of furrow irrigation and mulching with black
polyethylene achieved the lowest actual water consumption, reaching
380.93 mm, then the treatment of basin irrigation and black
polyethylene mulching which reached 498.9 mm, followed by the
treatment of furrow with straw mulching, and the basin irrigation with
straw mulching, which amounted to 428.35 and 519 mm respectively.
While the highest actual water consumption (ETa) was recorded for
basin irrigation with frond mulching, and furrow irrigation with frond
mulching amounted to 559.5, and 528.65 mm respectively. The
reference water consumptive use increases with the growth of the plant
and for all irrigation treatments, where it reaches its highest value in
the vegetative stage for all treatments, its value ranged from 155 -
187.6 mm for basin irrigation and 144.6-219.5 mm for furrow

irrigation.



5. The Kc values ranged between 0.12 - 1.31 for the basin irrigation
method and 0.12 - 1.08 for the furrow irrigation method, and they
differed according to the experimental equations, where the lowest
value for the Kc was 0.12 for the Najeab Kharrufa and Penman-
Monteith equations during the germination stage, and the highest value
was for the Blaney-Criddle equation and reached 1.31 and 1.08 for the
basin and furrow irrigation methods respectively during the flowering
stage. The Kc values differ for the stages of growth, method of
irrigation, and mulching, as it is small in the germination stage and
ranges between 0.12-0.16 for both irrigation systems (basins and
furrow), then the Kc values increase during the vegetative growth and
flowering stage, reaching 0.24 -0.61 for the basin irrigation system and
0.22-0.65 for furrow irrigation at vegetative growth stage, whereas for
the flowering stage, it reached for basin irrigation system 0.79-1.31,
and for the furrow irrigation system was 0.53-1.08, then Kc values
decreased again during the ripening and harvesting stages, where they
ranged in the harvest stage for the basin irrigation method 0.21-0.64
and reached 0.14-0.51 for the furrow irrigation method.

6. The effect of the interaction between the irrigation method and the
mulching was significant for the height of the plant, showing the
highest value of 167.2 cm for the treatment of basin irrigation with the
control, and for the leaf area the highest average was 5263 cmz2 for the
treatment of basin irrigation and straw mulching, and for the yield of
6040 kg. ha-1 for the treatment of basin irrigation and straw mulching.
Whereas, two-way interaction between the irrigation method and the
mulching on a weight of 500 gm was recorded the highest average

18.81 gm for the treatment of basin irrigation and straw mulching.



7. The basin irrigation method was significantly superior to the furrow
irrigation method in grain yield, as it gave an average grain yield of
4712.5 kg / hectare compared to the furrow irrigation method, which
gave an average grain yield of 4007 kg / ha. Mulching treatments
showed significant differences between them in grain yield, as straw
mulching treatment gave the highest average yield of 5245 kg / ha,
while the frond mulching, control, and black polyethylene mulching
treatments gave an average yield of 4734, 4032 and 3527 kg / ha,

respectively.

8. The irrigation method has a significant effect on the efficiency of

water use, as the basin irrigation method surpassed the efficiency of

water use over the furrow irrigation method, as it reached 0.8860 kg

m-3 and 0.8600 kg m-3, respectively. The highest rate of mulching

treatments in the efficiency of water use was the straw mulching

treatment and reached 1,1005 kg m-3, followed by frond mulching

treatment at a rate of 0.8500 kg / m™, then polyethylene mulching

treatment at a rate of 0.8070 kg / m-® and the lowest rate was for a

treatment without mulching (control), as it reached 0.7085 kg m™. The

interaction between the irrigation method and the straw mulching gave

the highest efficiency of water use, reaching 1.1630 kg. m™ for basin

irrigation and 1.0380 kg m™ for furrow irrigation.
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