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ABSTRACT

n——————

Increaged water use efficiency can be accomplished through improved
farming practices which make the crops more responsive to water.
Zinc deficiencies were identified by EWUP agrononmists as a poasible
constraint to increasing crop production. This report describes the
results of two fieldl trials of zinc application on whsat conducted
during the 1979/80 and 1980 /81 winter seasons respectively. The
results show that when zinc was applied, .both grain and straw yields
were affected. These field trials indicate that wnheat does respond to
zinc &pplication and that the added returns easily off-get the added

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

in returns to water is greatest when zinc is applied at tillering.

15 pages , 3 Tables
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I, INTRODUCTION

wheat is the main winter cereal crop in Egypt. It is a staple crop
for farm households and also contributes importantly to cash incowe

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

except hetseem'.

Increased water use efficlency can be accomplished by (a) improvements
in the water delivery and distribution systems or by (b) improved
farming practices which make the crops more responsive to water
inpnuts. Often other inputs are interdependent with water; the
interactions between inputs makes it negeasary to accomplish water

management improvements in a total soil-water—crop e}stem.

One improved farming practice discovered relatively recently is the
use of micronutrients to improve the productivity of Egyptian soils.
As is consistent with current knowledge about calcareous and sodic
soils, deficlencies in micronutrients affect the amount of response of
crops to nitrogen and phosphorus applications. For example, Serry2
found *hat application of zinc sulfate to calcareous soils resulted in
markedly increased yields and only modest responses were ohserved on

loamy clay soils. Abdel Razek3 later observed the application of

1I-‘arouk Abdel Al and Melvin D. Skold, *Farm Record Planning and
Analysis for Study Cases at Abyuha, Mansuriya, and Abu Raya Sites,
1979-80 ., Egypt Water Use and Management Project. Technical Report
No. 23, 1982.

2Serry, A., B. Mawardi, S. Awad, and I. A. Aziz, "Effect of Zinc and
Manganese on Wheat production®, FAO/SIDA Seminar for Plant Scientists ’
from Africa and Middle East. FAO, Rome, 1974, p. 404-409.

3pbdel Razek, A. "A Study of the Effect of Trace Elements on Wheat
"
Grown on Calcareous Soil. Unpublished Ph. D. pissertation, Cairo

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

2inc deficiencies were identified by EWUP Project agronomists as a
possible constraint to increasing crop production (Keleg, 1979)4.
vhile the potential for zinc application to Egyptian soils has been
known, previous research has not illustrated the benefits on farmers'
fields. Further, previous research has aot included economic analysis

of the resvlts.

II. 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 feddans which received no 2nS0O,.

2) The second treatment included 0.98 feddan on which one application
of 2nS0, was applied at the rate of 1.6 kg per faddan 44 days
after planting (tillering).

3) One treatment of 2nSO, was applied to a 0.2 feddan area 72 days
after planting (sho~ting stage). Zinc sulfate was applied at the
rate of 1.6 kg per feddan.

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 Use & 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 ZnSO,, the first at tillering, and the second
at the ghooting stage.

The 1980~-81 trial included five treatments of different application
rates, time and frequency of zinc sulfate (Znso4). zinc treatments
were as folior 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

treatments were:

15 Control == no ZnSO, was added.

2) One spraying of 0.4 percent 2nS04 was applied at a rate of 400
liters  per feddan 42 days after the planting date.

3) Two foliar sprays of 0.4 percent 2Zn SO, were applied at the same
rate; the first spraying was at tillering and the second 10 days
following the first. A total of 800 liters per feddan were

applied.
4) One spraying of 0.6 percent 2nS0, was applied at the rate of 400
liters per feddan. The 2nSO, was applied at tillering

$) One spraying of 0.8 percent ZnSO, was applied at tillering 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
assumption is made that the same volume of water was applied to the

treated area as was applied to the control area. The amount of
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water applied per faeddan daiffers 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 Trestced Area
(m3 of water applied per feddan)
First irrigation 432 432
Second irrigation 303 405
Third irrigation 375 405
Fourth irrigation 234 358
Fifth irrigation 355 408
Sixth irrigation 347 352
Total, all irrigations 2046 2280

Water management 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 ylelds of wheat
and the costs of the ZnSO, 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 treatmants on straw as well as grain yield.
Y. RESOLTS
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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enterprise budget for wheat serves as the base; it reflects the costs

and returns for the control treatment.

The added returns and added costs for the other four treatments are
departures from this base case. Enterprise budgets for the two years
of wheat at Abyuha are presented as an Appendix. The changes in
costs, returns, and returns to water form each treatment are pre-

sented in the following tables.

All costs except water are counted in the enterprise budgets. The
residual "return above all costs" is the return to management, risk
and inputs not valued in the budget. Since management and risk do not
vary between treatments, the return abo7e the costs can be indexed to
the amount -of water applied and changes in.wat:er use efficiency bet-

ween the zinc trials can be inferred.

When the 2ZnSO4 is applied, both grain and straw ylelds are ¢ffected.
on the cost side, the cost of zinc and its application change as do
the costs of winnowing and transporting different amounts of grain and
straw. The changes which occur in each of the four zinc treatments

are summarized in the following tables:
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Table 2. Changes in 1979-80 Per FPeddan costs

and Returns and Value of Output per

1,000 m3 of Water and Crop Yields,

By Treatment

1.6 kg znS0, | 1.6 kg 2nSCy | 3.2 kg Znsoy, 1.6 kg |

Item At Tillering At Shootinq' At Tillering and I

| |
| |
| | | 1.6 xq At shooting |
| | | I
| Rdded Returns | | ' |
| (z.E) | | ] |
| ~6rain |  57.72 | .01 | €0.73 |
| -straw | 27.60 | _e9.96 | 76.44 |
| Added Returns |  85.32 | s9.95 | 137.17 |
I Increased Costs | ' l I
| (r.E) | | | |
| -zinc sulfate | 0.96 | 0.9 | 0.92 i
| -zinc Applicatio  2.00 | 2,00 | 4.00 |
' «Winnowing | | | |
| (1 Kela/araep)|  2.75 | o | 3.80 |
| -Transporting | ' | |
| (0.75/ardeb) | 5.62 | 172 | 5.80 |
| tncreased costs |  12.33 | 5.8 | 15.52 |
I changes in | | | I
| 1ncome/feddan ' 79.99 ‘ 54.17 l 121.65
Income/1000 m
water |  69.34 | 61.08 | 53.36 |
' Yield*: I | | |
| -Grain (xg/ | 2,36 | 1,535 | 2,310.5 |
| feddan) | | | |
| -straw (xo/ | 3,57 | 3,575 | 3,592.5 |
| Foddan | | | |
| | | |

L.

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

and Returns and Value of Output per

1,000 m3 of Water and Crop Yields,
By Treatment

| 1.6 kg 2n50, | 3.2 kg znS0, | 2.4 kg ZnEO, | 3.2 kg znso, |

L Item I One Spraying l'rwo sEraxingsl One Sgraxingl One Spraying [

' Added Returns

| feddan)
|

|

| I |

| l l I l

| (z.e.) | | | | |
| ~crain | 98.74 | 12462 | 12189 | 8176 |
| -straw | 4118 | 14189 | 35.22 |  40.61 |
| Addea Returns |  139.92 | 651 | 187.11 | 122,37 |
I Increased Costs I ' | l '
| wr) | | N | |
| -zinc suifate | 1.60 | .20 | 2,40 | 3.20 |
| ~zinc Applicatiod 5.00 | 10 .00 | 5.00 | 5.00 |
| ~winnowing | 2.00 | 350 | 2.50 | 1.00 |
' -Transporting I 1.80 I 2.40 ' _2.20 I 1.50 |
| increased costs |  10.40 | 19.10 | 12,0 | 10.70 |
I Changes in I l | | |
| tncome/feddan | 129.52 | e | 145.01 | 111.67 |
I Income/1000 m3 | | | ' |
| vater | s2.9 | e.22 | 59.23 |  45.62 |
| viea | | | | |
| -Grain (xg/ | 24165 | 2w | 26w | 2,205 |
| feddan) l | | | |
|-straw (kg/ | 2,65 | 26625 | 2,545 | 2,640 |
I | | | l

| ! ! | |
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The change in income per feddan and change in income per 1000 m3 of
water show the results of the economic analysis. ‘The wheat enterprise
budgets reflect the income per feddan. 1Income per feddan in 1979-80
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 2nSO, at tillering added L.E. 79.99
income per feddan of wheat, income per 1000 m3 of water was L.E. 69.34.
Income per 1000 m? of water was only L.E. 35.37 in the control treat-
ment represented by the enterprise budget in the appendix. Applying
only 1.6 kg'of 2ZnS0, per feddan at shooting was less profitable than
application at tillering, but the distribution of product between
grain and straw changed markedly. Applying 1.6 kg of Znso4 at both
tillering and shooting had the greatest impact on income per

3 of water.

feddan and income per 1,000 m
In 1980-81, adding 1.6 kg of 2nSO0, increased returns per feddan by
L.E. 129.52 and gave L.E. 52.9%1 per 1000 m> of water - a 48 percent
increase. The most profitable treatment was to provide twc sprayings
of 2nS04 of 1.6 kg/feddan each, spacing the sprayings 10 days apar't.
This treatment was followed closely by applying 2.4 kg of 2n80, in one
spraying. The results of these field trials indicate that wheat does
respond to ZnSOy applications and that the added returns easily off-
set the added costs of application. Timing of the foliar applications
ig also important. Based on these two field trials, it appears that
application of at least 1.6 kg per feddan at tillering would add most
to profits and returns to irrigation water. If as much as 3.2 kg of
Znso, are applied, two applications are preferred to a single

application.


http:L.E.41.59
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. 1979-1980
COROP OENTERPRIGE COST STUDY »
- WHIEAT .at ABRUEKMA <15, MINYa GUT,

srepared byt Elia Sordal ECYPT WATER USE & MANAGEM
Boeha i tlon tader 1, 0000 k2r i HANAGEHENT FROJECT
Date Proparcdt Juna,1961 . - .
Iten e Unit Number of  Price or Volue Total inco
Units per unit L.E, or Costs an
Incene
whoat grain rdab 11.0 3.000 A3,00
uncat gtrau 1ond a.0 . ]2.000 ’96.00
‘Tetal Incone ' 239.00
Variabte Cesty a
Yowing & harrowing by tractor feddan . .00 .00
ganinsqby axes 9y ugn hour 34, '. 4] g.ﬁ
sugnr phosphate (o=15~0) kg, 300, 03 3.0
laber to sprcad svpor phes. can hour 2, QP 0,3
seeds ola ' 25 7.8
labor to sproad secds an hour N W15 0.3
weaeding : oy hour ' .08 4,0
annonivm nitrate (31-0-0) kg. 200, 208 12.6
labor to spread chomical fort, nan houvr . 15 0.3
rrigation by Hrnvxly ) ‘0, 100 o.x
aboi to spread water nan hour 3b, 15 g.
Harvesting : . ' .00 0
Jabor fof harvestinm wan hour 3100, a0 25,4
throshing by naching nachine houp b, .50 9.0
labor for thresing nan hour 36, 25 9.0
lalor for winnowi.. (3) nan hour 70. «§0 g.g
trasport the grain ardab 0.0 300 '
.Yotal Variable Costs : 922.90
Return Above Variable Costs 141 .10
Eined Costs
Land rent nt .0 6.500 45,50
n=2aq£:gn! charqgo ::nt . ;.0 1.§oo . 10.50
Tota) Fixed Costa 36.00
Grand Tatal Costs 153.90
B3.10

Return Above All Costs

FOOTNOTES:

& This sirdy for an arca_of one fedcan

{11 planing time is Nov, 20 to Dec, 20 .Harvating time is Hay 1 to 23
revios crops cottan or Soya-bean .
12) farst dvrigation after planting & houra
second irrigation after 30 Jays p houra
third " ‘¢ winler closure 9 hourn
then firrigation cach 15 = 20 days (4xY hours) 20 hours
: . 36 hours

) JOTAL irrigavion hours
duction . WO

costn of winnowing half kela grain for
transfered theso costs to man hour

each ardab fron the pro-

LALOR DISTRILUTION

WATER DISTRIDUTION, CU HETERS

Han Homan Boy/Cir) First Second Third Fourth
lours Hourc Hours Irriqg., Irriq. Irrig. Irrig.
UEvebor v v v Y U =g v
Hovenbor 32 0 0 0 0 0 g
Decenbar 14 50 8 476 222 0
Fabruan 1 0 i 232" -9 0
haocpary 13 ) g g §b§ 406 8 8
april 0 ['H] 0
Hay 136 [ [} 0 0 8 8
June a0 0 0 [] 0
July [ g [ 2 8 8 8
huvgust 0 0 ' g
Sceptenber 0 0 0 [} [ 0
Total 223 50 0 To;al Water Applicds 2406 cu noters
FOLTHOTES:

1) Vater requircenont neasured by EWUP,

,Preﬂous Pdge Blunk



CROP N IR PR LG ("(‘;lﬂ'!‘ GBHTWUDY

ha, "TE1 Mlnsa (‘utv«v*r\or--\t v,
1'ur' TPOB~1911 12

COYeT WATIR Usin A NANQG&EME&N TOPROIEGT
aa-\d ([T2] gaml Kanal Farag ERONOMILE DISCIPLINE
Dno Vr-\p.nrmh narch 1902

Wherat

———
. Henher ’ Un‘llu- ln‘:nu_n
. 0 '] N
Iten Unit ua{te T W
Insene .
Wheat Ardab a.9 u.zna 121.9
Uleat Btraw  (2) Canel Lead 7.7 14.200 tov.3
Yotal Incenn 231.3
Yariable Coutn
Land Proparatisn
Ny Tracter Hour 4.3 ‘.d £.9
"l r:paru Gerders Man Hewr 41, o }.4
ntin .
i Kela 4.2 1,530 6.4
tiber for Tlanting ran Heur 1.2 0.820 8.2
e un vt “"?Jq By~ ru 162 & 12
gntun ret tlegran . d
Caner te Spl‘:ld doZeditter ¥'wn Hevr 3.3 §:556 3
lr[iguun ’ )
te .-prwd Water Han Hevr 30.4 $.2U0 7.6
Harvrating
taber fu Horvirsting Han Heur 87.1 0.200 17.4
Ihr'\huu ruthnw Hewr 3.3 1.0e0 9.9
Laber for Thrcshing Han Hevr 14.5 0.4u0 e
Hinnew ? Han Hovr 1.3 9.%40 5.4
lranwar atian Dcuhuy Howr R 0.050 6.7
Lebier 1o Load & Drive An, Hac tievr 14.9 .10 2.0
JURS—
Yetal Vertahle Costs 83.7
Nwiern Absve Variable Cests 147.6
Eixed Ceste .
Land Rent  (5) Honth 7.8 7.600 53.2
Managenent Charge Honth 7.0 t.000 7.0
o g
Yotal Fired Costs 8.2
U,
Crand Tetal Costs 143.9
Return Absve A)l Cects 87.4
FOOTNOTES:
# This wtudy far on ored ef one f«-dna
WK Farn Pucern D‘lo “r )
()) Blartes Leconaber 1%, \y & - 30, 1901,
tr) A cenvd lnrd o \lrau ey 1y 9 vilagiant
(3) The dortalaant price 17 The average o e for fertilazer pur:hum]
frem tha Luup and |l.l. ln'- Mnarkel,
(4) {rrunnnu hy q:
£9) The sontal rat ?or !-ml 1w COnpUIOd 45 WPVUN tAn0S thu taIeh (leys)d
rental ratv),
LABDR DISTRILUTION WATER DILIRINUTION, CU BLIERY
P
Man Wenan lur/(hrl First Second Thard Fovrth
Hovrs Hourt Haurs . 1reig. Irriqg. lrrag. Trriq.
Navenher 41 0 [ [ ] [] v [}
Docenher 12 . [ Q 432 aszz [] 0
gm-ury [] [} g o [] 8 ']
ubr-ury & [d 043 v 4
11 0 0 410 aul . ] [
(3 0 [} 2v? [ [] 0
120 [ [ [ [ [] [
[] [] 0 g [] [] ]
July 0 0 0 I 0 0
Guguny 0 [] [] 0 [} [] 0
Lepreomuer 0 [] ] [] v [] ']
ficteber (] 0 [} [4 ] [} [}
Tetal 203 [ [] Total Uater Applind « D44l Ty fluters

katfo of Ruturn ever Variablg Cowin te Hoterglipplard s 0.0403
Hot1e of Koturn aver AL Cautn te Water Applicd . 0.0457

(NULZO TR
® Uater diutributian auantitiru are havned an FUUE cngsnpering neawsreasnta,
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AMERICAN BQUIVALENTS OF EGYPTIAN ARABIC
TERMS AND MEASURES COMMONLY USED
IN IRRIGATION WORK

tand Area in 8q maters in aoree in feddans in hectarss
1 acre 4,046,856 1 0.96335 0.40469

1 feddan 4,200.8335 1.03805 1 0.42008

1 hectare(ha) 10,000.00 2.47105 2.38048 1

1 8q kilometer 100 x 104 247.105 238.048 100.00

1 6q mile 259 x 106 640 .00 €16.4 259.00
Water Measures

1 billion - 810,710 acre-feet

1000 m’ = 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

ardab/feddan = 5.41 bushels/acre
kg/feddan '= 2.12 1b/acre

donkey load = 100 kg

camel load = 250 kg

donkey load of manure = 0.1 m3
camel load of manure = 0.25 m3

P R R I

Bqyptian Unit for Pield Crops

Crop Eq. Unit in kg
Luntils ardab 160 .0
Clover ardeb 157.0
Broad beans ardeb 155.0
Wheat ardeb 150 .0
Maire,Sorghum ardeb 140 .0
Barley ardeb 120 .0
Cottonseed ardeb 120 .0
Sesame ardeb 120.0
Groundnut ardeb 75.0
Rice dariba 945.,0
Chick-peas ardeb 150.0
Lupine ardeb 150.0
Linseed ardeb 122.0
Fenugreek ardeb 155.0

Cotton(unginned) metric gintar 157.5
Cotton(lint or metrie gintar 50.0

ginned)

Eqyptian Farming and Irrigation Terms

farmal = branch

maraa = small distributer, irrigation ditch

magrafl = field drain

mesqa = small canal feeding from 10 to L0 fares

qirat = cf. English “"karat," A land measure of 1/24
qaria = village

sahm = 1/24th of a qimat, 7.29 m?

gaqia = animal-powered water wheel

sarf. = drain (vb.), or drainage. See also masraf, (n.)

arded = 198 liters = 5.62 bushels (U.8)

in 1lbs in bushels

352.42 5.87

345.81 5.76

341.41 6.10

330.40 5.51

308,37 5,51

264.32 5.51

264.32 8.26

264.32

165.20 7.51
2081,.50 46.26

320.40

330.40

268,72

341,41

346.92

110.13

Previous Page Blank

feddaa, 175.03 m2
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