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use efficiency can be accomplished through improved
Increased water 

make the crops more responsive to water. 
farming practices which 

were identified by EWUP agronomists as a possible
Zinc deficiencies 

crop production. This report describes the 
constraint to increasing 

of two fieli trials of zinc application on wheat conducted
results 

1980/81 winter seasons respectively. The 
during the 1979/80 and 

when zinc was applied, both grain and straw yields
results show that 

These field trials indicate that veat does respond 
to
 

were affected. 

the addedthe added returns easily off-set

zinc &pplication and that 

two field trials, the increase 
costs of application. Based on these 

greatest when zinc is applied at tillering.
in returns to water is 
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I. I TRODUCTI(C 

It is a staple crop
main winter cereal crop in Egypt,Wheat is 	 the 

households and also contributes importantly to cash income 
for farm 

and land than any other crop
of farmors. As such, it uses more water 

.
 
except bersee

m
 

water use 	 efficiency can be accomplished by (a) improvements
Increased 

systems or by (b) improved
in the water delivery and distribution 

the crops more responsive to water 
farming practices which make 

inputs are interdependent with water; the 
inplits. Often other 

inputs makes it necessary to accomplish water
 
between 


management improvements in a total soil-water-crop 
system.
 

interactions 


improved 	farming practice discovered relatively recently is the
 
One 


soils. 
to improve the productivity of Egyptian 

use of micronutrients 
and sodiccalcareouswith current knowledge about

As is consistent 

soils, deficiencies in micronutrients affect the amount 
of response of 

2 
For example, Serry

applications.and phosphoruscrops to 	 nitrogen 

found Mhat application of zinc sulfate to calcareous soils 
resulted in
 

observed onresponses 	 were 
markedly 	 increased yields and only modest 

3 observed the application of

Razek later


loamy clay soils. Abdel 


1Farouk Abdel Al and Melvin D. Skold, "Farm Record Planning and
 

Analysis for Study Cases at Abyuha, 
Mansuriya, and Abu Raya Sites,
 

Egypt Water Use and Management Project. 
Technical Report
 

1979-80. 


No. 23, 1982.
 

2
Serry, A., A. Mawardi, S. Awad, and I. A. Aziz, "Effect of Zinc and
 

Manganese on Wheat Production", FAO/SIDA 
Seminar for Plant Scientists
 

FAO, Rome, 1974, p. 404-409.
 from Africa and Middle East. 


3 Abdel Razek, A. "A Study of the Effect of Trace Elements on Wheat
 

Unpublished Ph. D. DLssertation, Cairo
 Grown on Calcareous Soil. 


University, 1978,
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zinc to increase plant height and dry weight in addition to grain
 

yields.
 

Zinc deficiencies were identified by' EWUP Project agronomists as a
 

possible constraint to increasing crop production (Keleg, 1979)4.
 

While the potential for zinc application to Egyptl3n soils has been 

known, previous research has not illustrated the benefits on farmers' 

fields. Further, previous research has aot included economic analysis
 

of the results.
 

11. PROCEDORE
 

This report describes the results of two field trials which were con

ducted on a farmer's land. The first was conducted during 1979-80 and
 

the second during the 1980-81 winter season.
 

Giza 157 wheat was subjected to alternative levels of application of 

zinc sulfate under farmer-field conditions. The 1979-80 trial inclu

ded a control treatment and three different treatments for zinc 

sulfate (ZnSO4 ) application. The variables considerd on the four 

treatments were: 

1) Control -- 0.20 feddana which received no ZnSO4 .
 

2) The second treatment included 0.98 feddan on which one application
 

of ZnSO4 was applied at the rate of 1.6 kg per fiddan 44 days 

after planting (tillering).
 

3) One treatment of ZnSO4 was applied to a 0.2 feddan area 72 days 

after planting (shooting stage). Zinc sulfate was applied at the
 

rate of 1.6 kg per feMan. 

4Keleg, A. M., A. D. Dotzenko, M. Zanati and A. A. Abdel Wahed,
 

"Preliminary Soil" Survey Report for the Beni Magdul and El-Hammami
 

Areas". Egypt Water Uae & Management Project. Technical Report
 

No. 2, 1979.
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4) 	The final treatment was also applied to 0.98 feddan and included 

two applications of ZnSO4, the first at tillering, and the second 

at the shooting stage. 

included five treatments of different applicationThe 1980-81 trial 

rates, time and frequency of zinc sulfate (ZnSO 4 ). Zinc treatments 

foliar applications in different concentrations and at dif

ferent stages of plant growth up through the tillering stage of wheat 

plants. A control treatment was included plus four treatments. The 

were as 

treatments were:
 

1) 	Control - no ZnSO 4 was added.
 

rate2) 	One spraying of 0.4 percent ZnSO4 was applied at a of 400 

liters per feddan 42 days after the planting date. 

same3) Two foliar sprays of 0.4 percent Zn SO4 were applied at the 

rates the first spraying was at tillering and the second 10 days 

per feddan werefollowing the first. A total of 800 liters 

applied. 

4) One spraying of 0.6 percent ZnSO4 was applied at the rste of 400 

al. tillaringliters per feddan. The ZnSO4 was applied 

5) One spraying of 0.8 percent ZnSO4 was applied at tillerng at the 

rate of 400 liters per feddan. 

In 	the 1979-80 trial, water application was measured;. it differed
 

slightly between the control and the treated area. The table below 

indicates the measured amounts of water applied in each of six 

irrigations. Levels of all other inputs remained the same on the 

control and zinc-treated fields. The first irrigation was applied to
 

the treated area before measurements could be made; consequently the 

same volume of water was applied to theassumption is made that the 

area. The amount oftreated area as was applied to the control 



- 4

water applied per feddan differs from the amount of water applied 

shown in the wheat enterprise budgets which is based on the average 

of all wheat fields on which water was measured at the Minya site.
 

Table 1. Amount of Water Applied Per Feddan 

During the 1979-80 Zinc Treatment 

Field Trials at Abyuha 

No. of Irrigation Treatment
 

Control Area Trea~ted Area
 

(m3 of water applied per feddan) 

First irrigation 432 432 

Second irrigation 303 405 

Third irrigation 315 405 

Fourth irrigation 234 358 

Fifth irrigation 355 408 

Sixth irrigation 347 352 

Total, all irrigations 2046 2280 

Water mnagement was identical for all treatments in the 1980-81 

trial, as were the levels of all other inputs used. Consequently, the 

only difference between treatments are the changes in yields of wheat 

and the costs of the ZnSO4 and its application to the wheat. Because 

of the importance and value of wheat straw, it is necessary to con

sider the effects of the treatments on straw as well as grain yield.
 

Ill. RESULTS 

The results are presented in a partial budgeting format. Since 

reduced costs and reduced returns (relative to the control) are not 

encountered, these elements are deleted from the partial budget. An 
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for wheat serves as the base; it reflects the costsenterprise budget 


and returns for the control treatment.
 

for the other four treatments areThe added returns and added costs 

from this base case. Enterprise budgets for the two yearsdepartures 

of wheat at Abyuha are presented as an Appendix. The changes in 

treatment are precosts, returns, and returns to water form each 

sented in the following tables.
 

costs except water are counted in the enterprise budgeta. TheAll 
the return to management, riskresidual "return above all costs" is 

in the budget. Since management and risk do not
and inputs not valued 

can be indexed to 
vary between treatments, the return above the costs 

and changes in water use efficiency bet
the amount .of water applied 

ween the zinc trials can be inferred.
 

and straw yields axe effected.When the ZnSO4 is applied, both grain 

appli'ation change as do
On the cost side, the cost of zinc and its 

costs of winnowing and transporting different amounts of grain and
 

the four zinc treatments
 
the 


straw. The changes which occur in each of 

are summarized in the following tables: 
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Per Feddzn CostaTable 2. Changes in 1979-80 


Output per
and Returns and Value of 


io00 
3 of Water and Crop Yields,
 

By Treatment
 

1.6 kg ZnSC 4 1 3.2 kg ZnSO4 , 1.6 kgI
1.6 kg ZnSO 4 


Item At Tillering At Shooting i 
 At Tillering and
 

I I I 16 A htn 

Added Returns
 

(L.E.)
 
60.73
10.01
57.72
-Grain 

76.44
69.96
27.60
-Straw 

137.17
59.95
85.32
Added Returns 


Increased Costs
 

(L.E.) 

0.92
0.96
0.96
-Zinc Sulfate 

4.00
2.00
2.00
-Zinc ApplicatiOr 

-Winnowing I 
3.80
1.10
(1,tKela/Ardeb) 2.75 


-Transporting
 
5.80
1.72
5.62
(0.75/ardeb) 

15.52
5.78
12.33
Increased Costs 


Changes in
 
121.65
54.17
79.99
Income/faddan
3

Income/000 m III 
69.34 61.08 53.36water 


Yield-:
 
2,3!0.5
1,534.5
2,316
-Grain (kg/ 


feddan) 
3,592.5
3,457.5
3,575
-Straw (kg/


feddan 

kg of straw/camel load.
 
* Assuming 150 kg of grain/ardeb and 250 
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Table 3. 	Changes in 1980-81 Per Feddan costs
 

and Returns and Value of Output per
 

31,000 m of Water and Crop Yields. 

By Treatment
 

11.6 kg ZnSO4 13.2 kg ZnSO 4 12.4 kg ZnBO4 3.2 kg ZnSO 4
 

itm -jOne Spraying ITwo Sprayinga 1One Spraying_ One Spraying 

III 	 I I 
I I I 

Added Returns I 

I I
I(L.E.) I I 

124.62 121.89 81.76
98.74
I-Grain 

40.61
35.22
141.89
118
-Straw 


122.37166.51 157.11Added Returns 139.92 

Increased Costs
 

fL.E.)
 

-Zinc Sulfate 1.60 3.20 2.40 3.20
 

5.00 5.00
5.00 10.00
-Zinc Applicatio4 


1.50 2.50 1.00
2.00
-winnowing 

0
1.5_
2.20
2.40
L. 80-Transporting 


19.10 12.10 10.7010.40
Increased 	Costs 


Changes in
 

147.41 145.01 111.67

income/feddan 129.52 


3
 m
Income/lOCO 


water 52.91 60.22 59.23 45.62
 

Yield:
 
2,670 2,230.5
2,700
2,416.5
-Grain (kg/ 


feIII)
 

2,662.5 2,545 2,640

2,650
I-Straw (kg/ 


feIaII)
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3 per 1000 m ofThe change in income per 	feddon and change in income 

the economic analysis. The wheat enterprisewater show the results of 

Income per feddan in 1979-80budgets reflect the income per feddan. 


is L.E. 85.10 under the control conditions; this is L.E.41.59 per
 

1000 m3 of water in 1980-81. 

In 1979-80, adding 1.6 kg of ZnSO4 at tillering added L.E. 79.99 

m3 of water was L.E. 69.34.income per feddan of wheat, income per 1000 

m3 of was L.E. 35.37 in control treat-Income per 1000 water only the 

budyjet in the appendix. Applyingment represented by the enterprise 

kg'of ZnSO4 per feddan at shooting was less profitable thanonly 1.6 
but the distribution of product betweenapplication at tillering, 

1.6 kg of ZnSO4 at bothgrain and straw changed markedly. Applying 

had the greatest impact on income

tillering and shooting per
 

m3 of water.
feddan and income per 1,000 

byof ZnSO4 increased returns per feddan
In 1980-81, adding 1.6 kg 

and gave L.E. 52.91 per 1000 m3 of water - a 48 percentL.E, 129.52 

increase. The most profitable treatment was to provide two sprayings 

of ZnSO4 of 1.6 kg/:feddan each, spacing the sprayings 10 days apart. 

This treatment was followed closely by applying 2.4 kg of ZnSO4 in one
 

The results of thLse field trials indicate that wheat does
spraying. 


respond to ZnSO4 applications and that the added returns easily off-

Timing of the foliar applications
set the added costs of application. 


two field trials, it appears that
is also important. Based on these 

least 1.6 kg per feddn at tillering would ndd most
application o2lat 

to profits and returns to irrigation water. If as much as 3.2 kg of 

ZnSO 4 are applied, two applications are preferred to a single
 

application.
 

http:L.E.41.59
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1979-1980 
CROP INTII MR R "K 7.)JDY 'F 13 Cta9T V 

WHIAT .aT AE4Lr -IA I > , MXNYA (.VT. 
re ared byi £1ia Serial EGYPT WATER USE & MANAGEMEHNT PROJECT 

tlifier Code! 9P-,Trk-,F27 
Date Proparud • JunY,1901
 

ItOn Unit Nunber of Prico or Value Totel incon 
Units per unit L.E. or ots L.I . 

wheat grain .rdab 11.: 13.000 143.Do
 
wheat straw toad G.012.000 96.00
 

239.00
Total Incone 


Variable Cos"t 

plowing.& harrowing by tractor feddan .0 9,000 .00
 
aoifno by axes man hour 0.0.150 4.50 
super phosphate (o-15,) kg. 00.0 0.030 3.00 
I gor to rread super ph s. hour ::.'
 
"eudS ia6S031 

spread n 2a 0.30labor to koods hour 
weeding Pay hour 50.0 0.a80 4.00
 
aemonium nilrato (31-0-0) kg 200.0 0,063 12.60

labJrtOtape'oad chlmical ort. 0,.a'0 0:
labr,.,toopear.v, ''. nan hour 2. :1030
 

liar nan hour 3 .000 V.:00laborvUStoingsprea atur . 100 0 


abor for harvatlieng nan hour 100.0 0.O0 2.au 
thrSohnq by ,,.IhJn ach0n hour b. 1.5o 9.00 
labor lor ,runinq nan hour 36.0 0.250 9,00
 

la for uinnoia,. (3) "an hour o0 S:S :S 
tra port tie qrain ardab 00 

97.90

Total Variabl Costlo 
 141.10
Rvturn Above Variable Coots 


Fixed Costs
 -15 5.0oiLand rent 6o, 

6.00 1.50
%anageeont charge oth . CBS 

56.00

Total Fixed rsls 
 153.90
Grand Ttoal CIf 


.O10
Return Above All Costso 


FOOTHUT[f3
 

SThis si,'y for an area of one fad.an, 
(2) planir~q tin,. is Moo. 20 to Dec. 20 ,t1arvotifn tine is hay 1 to 25 

ereviot c'op'1 co11;ar soya-bean 
12) 1rq1 i rri. aton ft FIer planting 6 hours 

secoi;d irrigalion afltr day hour 
thtrd winia,'r closure . hourS 
then lirrigation each 15 - 20 days (4z5 hour ) 20 hours 
7OTAL irrigation hours 36 hours 

11) coist of wJ~inouiq half kla grain for each ardab from iliepro
duction .o Iransfored theose couts to ian hour
 

LABOR DISTRIUTTON 14ATCR DISTRIDUTION, CU METERS 

Man 
Ilours 

Uonan 
Hours 

By/Cirl
Hours 

FirSt 
Irrig. 

Second 
Irrig. 

Third 
Irrig. 

Fourth 
Irrig. 

ucuo ur 
tluvnnber 

Deebr14January 
32 

500 

U 
0 
0 

u 

00. 

u 
0 

222 00 0 

Doerr,,r 50 406232' 

May
Juno 
July
August
Supt ber 

136 
20 
0 "0 

0 

0 
0 

S' 
0 

a 
0 

0 0 

0 
0 
a
0 

0 
0 

8 
0 

0 

0 

0 

0 

Total 223 50 0 Total Water Applied- 2406 cu motors 

I0DTI)OTES 

!11 Uator requiremnent neasured by EUUP,
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l. Nir I3I1:M 3I)y(20(113T
12GY'I."wNrIrr4P2X 


I 
Fr~ar.da tana 1co,44a kltm:I'rIUI I i 
oal. Vro3aria #uerch|VU2
 

.
Hv~er a ] |or£:f 


Vr.R L.
 

Zntac(
Nonbsir Volvo, 

Unit d.llen 


RAG |,3
I .ditot Uha!came, AidobLoaid 1.9 121 I 0.13.70 21.9
 

Cn)Ll
Uloat Straw (2') 


231.3
 
Total lnronq 


Land Preparalton T1act.. 0(44 9rear, ,di'rs "a~ Her0 13 1:1,1, 
ais loP:rop ~u~a 

4.2 l.:.30 ' t.4
Kola
plollnq 
 0.
1.2 1.a 


Labor fur rl~ntiq :3)
 
-@'& 
 nan hoarM.or
 

Chalnt~a1 rrrt )&&or 

) 


1 a a11ratv (3..5-1-0
 101 Hrr
 

Has liver 30.4 
'4 d 30,4 0.250j

:abrI .rpru4 walarIra 1It, 

17.4 
Haroebolr'Q hoar coo .507.1 a.20 


72n 9r
Hervvrln I.ieoMa.3 , HerrM.' Mo 
,. 04.0 6,, 

IartLb. a .acl 
lien ltetlourl... 14..lhrM~ n
Lab.. f-a Thr.ita 
Dinkoay Iloor 14O .. ',0 . 4. 0'0 0.7 

lraaepalrat br Ean floor 
11 S.Iyo 2.0

linenoint 
- tiver p4.9

Labor it Lobd 4 Drive An. 


83.7
 
Total Variable Coet 

1476 
o;L.:Nrn gbovo Variable Costs 

7.0 7.600 53.2Monlh
tend Rons IS) 


- 7.1 1.*00. 7.0

Mnth
Lnageen CRniIrqS 


60,2 
Tota riced Costs 

143.9
 
Crand Tot1l Costs 


07.4
 
Ocl rh Abtome All Coo i5 


FOUtIHOTL.'
 
* *
 

.ddlt.I.Jf0- 1hit. ".at dy for alif r: E.af .,,,a.... av1;'t :.tlJIff*)i hocawria Ioa 
'IVvl 15 - 30, 191Mr I - 1' - aie 1o ,," d *,r-aM 

r puchI. pro,,P l a*, *l a o f Itrliair l .I r.r(r4 


0 3 (legal

I I ? 1aad a% c6poatod as .Pvupli nes thu 141:. 

(jr,4) aTa~iii 
roprna) ralt). 

U T , 

T161(RDIIRJiP ION Cu hf.lrfit 
LAIOR DIS11I.:U1IUiI 

Taird1 ovr h 
tonan/Cirl flst .
Man s % irraq. Iraig, Tr.ao. rrrq.
Iasers Hoolt. 


4 0 0 . 0
 
41 0 0 

33 
OheheUh 

0
0 4
b oeohir. 12 0 0O 0 64300
ary 00
0bur 

9 253 0410 

Narch I 0 29 060
0 0fipll . 0 0npr 13iI0 00


0 0 0 0 ha 0 
Jone 


jly 0 0 0 0
1. ",]~ID000i 0 0 

tep eO r 0 0 0 0 I 0 o 
0 0
0 0
0 0
ictoaber 0 


Total uIatar fqopl,ld P24411 Ca hotga00 01otal 203 

Oasturn ever Varlabl% Colo to U .r ,I|lar4 o 0.II,01
 

flatilo htetUrlili.ctr All 


floolo of 


C .*.1 to U..lir Applied , 0.4157 

0111U 1IiI1Ja 


v tIot dat ribothen avantlt taO. are halsed j. iCullI a.li vl h#*tii a
ia;iti, irls'.iiis.
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AMERICAN EQUIVALENTS OF EGYPTIAN ARABIC
 

TERMS AND MEASURES COMMONLY USED 
IN IRRIGATION WORK
 

in feddana in hectares
Land Area in aq metera in aorae 

0.96335 0.404691 acre 4,046.856 1 
0.42008
1 feddan 4,200.8335 1.03805 1 

1 hectare(ha) 10,000.00 2.47105 2.36048 1 
104

1 sq kilometer 100 x 247.105 238.048 100.00 

I eq mile 259 x 106 640.00 616.4 259.00 

Water Neasures 
810,710 acre-feet1 billion m9 " 

1000 m3 - 0.81071 acre-foot = 9.72852 acre-inch 

1000 M3/feddan - 0.781 acre-foot/acre - 9.372 acre-inch/Acre 

(- 238 mm of rainfall)
 

Other Conversions 
1 a7deb - 198 liters - 5.62 bushels (U.S) 
1 ardeb/feddn - 5.41 bushels/acre 
I 	 kg/feddan - 2.12 lb/acre 
1 donkey load = 10 kg 
I camel load - 250 kg 3 

= 0.1 m1 	 donkey load of manure 3 

camel load of manure 0.25 m
1 

Egyptian Unit for Field Crops 

in bushels
Crop 	 tin kg in lbs 

" 160.0 352.42 5.87

Lentilsiizi 


345.81 5.76
 
Clover ardeb 157.0 


155.0 341.41 6.10
 
Broad beans ardeb 


150.0 330.40 5.51
Wheat a7deb 


308.37 5.51

Maize,Sorghum ardeb 140.0 


264.32 5.51

Barley ardeb 120.0 


120.0 264.32 8.26

Cottonseed ardeb 


120.0 264.32
Sesame ardeb 

75*0 165.20 7.51
ardeb 


Rice dariba 945.0 

Groundnut 


2081.50 46.26
 

150.0 330.40Chick-peas ardeb 

150.0 330.40Lupine ardeb 

268.72
Linseed ardeb 122.0 

155.0 341.41Fenugreek ardeb 

metric qintar 157.5 346.92
Cotton(unginned) 

metric qintar 50.0 110.13cotton(lint or 


ginned)
 

Egyptian aring and Irrigation Term 

Jarl - branch 

JmPazrU small distributer, irrigation ditch
 

ma8raf - field drain 
meaqa = small canal feeding from 10 to 40 farms 2 

1/24 fedan, 175.03 m
qirat - cf. English "karat," A land measure of 

qaria - village 
2 

eahm - 1/24th of a qratI 7.29 m 
eaqia animal-powered water wheel 

sarf - drain (vb.), or drainage. See also Msaf, (n.) 
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