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SUMMARY

An efforl was made to study the untilization of catfish for the producticn
of & cheap and widely acceptablo torm of concentrated proteln,  After solvent
oxtraction and other process treatments, the fish oould be suitably converied
to 2 product having dispersible and functional qualities of proteln.

Conventional processing was found to he improved by an Initlal steaming
operation.  Both steaming and addition of brine during blending had a goud
effect on the colour of the product which also depends en the drylng conditions.
A mild hydrolyais of the product: was neesssary for desirable dispcrsion and
foaming.  This could be =attainad by the proper control of some proiusiviic
enzymes.  The treatment by the seetic acld prior to pretoolytle hydeolysis
brought a good swelling effect on the product,
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INTRODUCTION

Its
catch amounted to 859/ of the total fish catch (Technlical-Eiconomic Report,
1971).

Silurus glanis, a catfish, s avallable in large quantitles in Iraq.

The fish is not liked by the people and hence goes to almost total

waste. The fish may find its use by exporting to other regions although it

will involve problems in transportation and preservation. The same fish could

be processed for extraction of protein in a concentrated form which may find
betler and economlic useage,

The concentrated fish protsin could become more nutritional and econo-
miecally viable provided its method of extraction and process treatinents are
made suitable for the improvement in the functional quality of the final product.
Available literature such as those of Anonymous (1967), Cobb and Hyder
(1872), and Spinelli et al. (1972) on the production of fish protein concentrate
(FPC) show that the product does not attain its desirable properties which
warrants further studies to improve its dlspersibility, swelling, foamirg and
rehydration capacity. Few workers in the line have attempted to improve
these qualities. Chemical methods have been applied for the Improvement
of these properties by Groninger (1973), Hermansson et al. (1972), and Koury
and Spinelll (1975). Whereas, Groninger and Miller (1975) and Spinelli et al.
(1973) have tried to modify the product both by chemical and blological

treatments.

The purpose of this study was to develop a sultable process  for the
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utilization of catfish which is not consumed in the region. ‘The work also

aimed at examining the effect of proteciytic enzymes on the performance of
the product,

EXPERIMENTAL

Fish protein concentrate was prepared from &. glanis (catfish), procured
from fisherman’s catches of the Shatt Al-Arab. The fish was kept In the
deep freeze till used. Pepsin  (porcine) and papain were obtained from

Pflzer Chemicals Division, N.Y, Folin Clocalteu's phenol reagent from E,

Merk, Germany was used. Reagent grade chemicals and solvents were
taken for the work.

Sample preparation

For the preparation of fish samples, outer slimes were washed out with
0.5.% salt solution. ‘The fish flesh (200 g) after removing bones and skin was
blended either by addtion of 259/ sodium chloride solution or after steaming

under pressure (10 1b/sq in) for 5 minutes.

Analytical methods

Molsture, fat, protein and ash In fresh fish and finished products were
determined by following the procedures of ACAC (1965).  Moisture was
estimated in air-oven at 100—102 C till contant weight, fat by Soxhlet apparatus
using petrolum ether for a circulating period of 12 hrs, proteln by micro-
Kjeldahl method digesting 20 mg of sample in each estimation and ash In
muffle furnace at 525 C till white and constant weight.

Enzyme assay

Enzyme activity, for pepsin and papaln, was measured by taking 5 mg
enzyme In 5 ml 19/ casein solutlon and allowing the reaction under speclfied
conditions of time, temperature and pH. The enzyme was quickly inactivated
by heating at 80 C for 15 minutes. Protein in supernatent liquld separated
from the substrate by filtration was examined by the method of Lowery et al.
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(1651), and the enzyme units were calculated on the basis of {yrosine released
{Gsarow ot al, 1865).

Exiraclion

After olending, pH of fsh samples was adjusted to its isoelectric range of
about 4.5 (Ficrey, 1958) and the extraction of prostin was done with iso-propyl
aicoliol (Spinelll 21 @i, 1972). Optimum conditions of temperature, time and
thie ratio between the fish and the soivent were determined by trial and error in
bateh methods.

Acetification

The EPC was treatad with dil.  acetio soid in the ratic of 1:10 {vol/vaol)

for apout 30 minutes al rcom tomperature.

Eydrolysis

Par:zial hydrolysis of protein concenfrute \was done by pepsin and papaln
uslng engymes in the percentage of 0.01, 0.005 and 0.001 at a {emperature of 30 C
and pH of 6.5 (0.1M borats) for a definite time, The cnzyme action wes
termlnated Ly the same way as was done In epzyme zssay., The degree of
digestion was measured after estimating protsin in the supernatent HNquid
(Lowery et el 18951). After Inactivailon of enzyme and cooling, pH of the
product was adjusted to 7.0, The extracted and hydrolysed protein isolates were
diled ot controiled temperature of $5—380 C for 10—12 nrs.

Digpersion

For detormining the dispersibility, 1 g of the prepared product in 100 ml of
water was mixed in a biender for § minutes and immiedlately trasfered fo a
250 wl gradusted cylindar., The degree of dispersion in each run was noted by
msasuring the gettlng.

Foaming

Foaming of both hydrolysed snd untreated pretein concantrate was tested.
For the preparstion of foum. 1 g of prepared and treated material was whipped
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in & Waring Blender for a definite period using 100 ml of water. TInitial foam
volume was determined by matching the level with that of the callbration
already done on the blender glass. For determining the stability of foam, the
whipped material after noting its initlal volume was trasfered to a graduated
cylinder, The stability of foam at the room temperature was measured by

noting the reduction in volume at regular intervals of time.

RESULTS AND DISCUSSION

Washing with 0.5% brine Istead of water helped In removal of extraneous
slimy materials, Bones and skin could be easily detached and separated by
the operation of steaming the fish under low pressure (10 1b/sq In) for 5
minutes cormnpared to that done by the addltion of 2.5 % sodium chloride solution
during blending. Blending with salt solution softened the fish muscle, while
steaming before blending or the addition of brine during blending improved the
colour of the final product. Both steaming and salting might have Inactivated

lochemical changes in the flesh,

For fat removal and deodourisation of protein concentirate Iso-propyl
alcohol was found to be the most efficlent solvent. Petrolum ether also
extracted lipids and absorbed flavour, but the product was not satisfactory.
Carbon tertrachloride did not extract oll completely, rather it made the flesh
into a sticky mass. Experiments show that for an ideal extraction, a ratio
of fish flesh to iso-propyl alcohol at 65 C for a perlod of 20 minutes was
1:4 (wt/vol, g/ml). The same procedure when replicated at least three
times resulted in almost complete removal of lpids. The extracted protein
followed water treatments three times in the simlilar way which made the
product free from solvent and flavour. In a typlcal experiment, the composl-
tion of the fish and the FPC s presented in Table 1




TABLE 1. Per cent composition of fish flesh and EPC®

Fresh fish EPC
(wet-wt basis)
Molsture 77.70 3.74
Fat y 4.38 traces
Protein 18,50 90.50
Ash 0,06 4.83

Bpecific actlvitles of popain and pepsin used for the digestion of protein
concentrate were found to be 108 and 245 units/mg enzymie respectively,
Thoy show diffgrent degrees of proteolysis on EPC, The extent of their
proteclytic effects on EPC ave shown in Table 2. '

TABLE 2. Extsnt of enzyme hydrolvsis on EPC

Tazyma per cent per cent hydrolysis?*®
3 unz.'.:.vmé used 5 min. 10 min.
Papain 0.001 1.2 21
0,005 3.8 ' 46
0.010 41 6.4
Pepsin £.001 1.8 5.4
©.005 41 79
0010 7.0 AR

#  Flguies represent average of threa trinls,

=*  Degree of hydroiysis was taken as the percentage of the amount of EPC
hydrolysed

Though it is mild, more hydrolvsis fs observed with higher percentages of
enzymes and longer perlod.  Under same conditions of tims; temperature, and
enzyme-proteln ratio for digestion, it !s also observed thal the hydrolysis
broughl about by pepsin is higher than that by papain.
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It is evident 'that with higher percentages of hydrolysis, the dispersion is
more.. untereated product shows very little dispersion, whereas about 80%
dispersion is observed when the product is hydrolysed to 18.79/. The swelling
could be improved by treating the product with acetle acid. Ii is noticed
Lhat the dispersibility is nearly complete when the product is acetified and
treated with enzyme for nlgher degree of hydroylsis. Moreover, for a
good dispersion, whipping is necessary. With increase in whipping time,
tae product becomies more viscous and opaque in appearance. ‘The dispersion
is observed to be highest within § minutes of whipping.

The relation between the degree of hydrolysis of protein and  the
formation of foam and Its stability is shown in'Table 3.

TABLE 3. Foaming of hydrolysed EPC and Its stabllity

Foam reducaion

Per cent  Initial from initial volume (ml)

‘I'reatment hydrolysis foam after
Iwith volume (ml) 10min 3S0min ihr 2hr
Fapain 21 18 11 13 15 17
4.6 29 10 12 14 15
5.4 a7 9 13 16 17
Pepein 5.1 35 10 14 16 18
7.0 40 7 9 12 13
187 60 5 8 10 10

Higher amount of foam is observed with greater degree of hydrolvsis
which also favour better stability of foam, The foam formation in
untreated product is almost nil, The guantity of foam s increased with
increase in whipping time, but after 8—10 minutes the maximum quantlty
of foam is attalned. The maxzimum foam breakage occurs within 10 minutes
of whipping whtcl_a is almost after } . hr.
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In addition tc lts attainment of good foaming and dispersion by
acetification and enzyme-treatment, the original gritty texture of FPC ls also

removed by hydrolysis, The product shows no fishy flavour, From the

view point of its quality and cost, the pretein extract from the catfish appeatry

to be promising as a food imgredlent.  Although there is & high flesh ratio in

relation to its offal, the catfish is not consumed. On the other hand,

the process indicates that the fish could be made Into proteimous food at

cheaper rates. The returns eof ihiz 'waste fish may further add to the

reglonal economy. Its use as a proteln-fortifyving agent {n some formulated

cereal foods is under study. Croninger and Miler (1275) have studied

the suitability of the application of FPC in foods like frozen desert, souffle and
dessert toppings., It s well expected that Hke other fish protein isolates,

the protein concentrates from catfish will have its use in differcnt food
systems as one of the ingredlents.
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SUMMARY

The compesition of milk fat triglycerides from Friesian cows, Traq!
water buifalo and fat-talled Awassl sheep were determined and compared
by gas lquid chromatography.

Results obtained on the fatty acld composition of the neutral lpld
fractions of milk fat revealed the presence of fatty =acids ranging from
C 4 to C 18. Marked quant!tative differences were found between the
component fatty acids of the Friesians, water buffalo and sheep milk neutral
lipids, The milk fat of water buffalo was largely made up of long chain
fatty acids, especlally C 14, C 18 end C 18, Analysis of Awassl milk fat
revealed the presence of large proportions of short chain fatty acids.

Results obtained on the molecular welght distribution of the milk fat
triglycerides of the Frisslans, revealed the presence of significant proportions
of triglycerides having 34-—52 amcyl carbon atoms, The milk fat of water
buffaloes showed a pattern with a centribution made by two main groups of
triglycerides with 36—40 and 46—54 acyl carbon atoms.  Awassl mllk, which
contained large amounts of short chain fatty acids, had a characteristic
pattern with major contributions made by the triglycerides with 26—44 acyl
carbon atoms,
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INTRODUCTION

Although the modern dalry industry in Irag depends largely on cow and
water buffalo for its milk supply, sheep milk has been used for centuries by
the farmers to produce a number of dairy products. Among these products
are gome varieties of local cheeses, ghee and lebna (ferrnented milk from which
a large portion of the whey has been drained).

Cows milk has been a fertile subiect for the Investigators the world
over, while water buffalo and sheep milk had much less share of such

investigations,

Only recently, water buffalo milk has becorne a matter of interest to a

number of investigators, while sheep milk Is still rather neglected.
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The purposs of this work was to Investigate milk fat triglycerides and
their fatty acid composition for dairy cows, water buffaloes and sheep.

Studies on the intermolecular structure of ftriglycerides by gas Itquid
chromatography were undertaken by a number of investigators (McCarthy
at al., 1962: Kuksis et el., 1963, 1964; Dimick and Patton, 19656; and Brecken-
ridge and Kuksis, 1967). Such studies were regarded as indicaticns for the
mechanism of the biosynthesis of trigiycerides,

MATERIALS AND METHODS

e

. At the Abu-Ghraib Experiment Station, biweekly compesite milk samples
were obtained from Friesian cows and fat-talled Awassi ewes, Composite
water buffalo milk samples were obtained from three different millz producers
at the nearby White Gold Village, Milk samples were subsequently lyophi-
llized (Edward Shelf Freeze Dryer, Model EF6), packed In glass jars under
an aitmosphere of mitrogen and stored at —30°C until they were analyzed.

Triplicate sample of each of the Ivophilized milk (10 each) were stirred
for 30 min at 2 °C with 50 ml of 2:1 chloroform-methanol mixture using teflon
coated magnetic stirrers.  After stirring, the mixture was left for another 20
min before decanting the solvent system Into a dry flask.  The residues were
extracted two more times using 30 ml of the same solvent system each time.
The collected solvent was filtered through a double layer of Whatman No. 1
filter paper. The filterate was evaporated at 45°C to near dryness using
a rotary film evaporator under vacuum. The lipid residue was recovered with
2 x 10 ml portions of chloroform and subsequently introduced to an activated

column of silicle acid (Borgstrom, 1952).

In order to achieve a faster flow of solvent, the silicie acld was treated
according to MecCarthy and Duthie (1962). The neutral lipid fractlon was
cluted with 150 m] of chloreform and evaporated to near dryness at 45°C using
a rotary film evaporator under vacuum. The neutral lipid residus wuas

flushed with nitrogen and stored In the freezer,
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Portlons of about 100—150 mg of the neutral liplds were dissolved in
about 0.5 ml of ethyl chloride in sorew cap test tubes and converted to methyl
esters of their component fatty aclds as described by Morrison and Smith
(1964). The methyl esters were extracted as proposed by Smith and
Lowry (1961) and dlluted with carbon dlsulfide (10 ! ln 0.1 ml) before they
were subjected to gas llguld chromatographic analysis.  Reference methyl
esters of authentic fatty acids (Applied Science Laboratories, Inc., State
College Penn. U.S.A.) were used to Identify the even and odd carbon, saturated
and unsaturated fatty acld methyl esters of the particular lipid. Other
fatty acids were tentatively identified by matching chromatograms with those
reported by Al-Shabibi (1967).

A Hewlett-Packard gas chromatograph (Model 5711 A) equipped with
dual flame fonization detector and a differential electrometer was used. The
instrument was equipped with one stalnless stesl column (150 em X 0.25 cm ID)
Packed with 15% EGSS-X on 80/100 Chromosorb W A/W DMCS which
was conditioned overnight at 190°C before use. The analysls was performed

isothermally at 150°C and the injector and detettor block temperatures were
180 and 250¢C respectively.

The intact triglycerides ( 1% golution in trimethyl pentane) were analyzed
using the same instrument which was equipped with two glass columns
(50 em x 0.2 cm ID), packed with 39, OV 1 on 100/120 Supelcolp. The
columns were conditioned overnight at 230°C before use. Samples were
analyzed with temperature programming (150—330°C at a rate of 4*C/min),
The Injector and detector block temperatures were 250 and 350°C respectively.
The identification of compounds was accomplished by using standard monoacld
triglycerides ranging from 24 to 54 acyl carbon atom per molecule and by
matching the chromatograms with those reported in the literature (Dimick
and Patton, 1965; and Breckenridge and Kuksis, 1967).

The percent mole of each component methyl ester and triglycerides was
calculated according to the formula postulated by Al-Shabibi and Juma (1973).




RESULTS AND DISC

Averages of the component fatty acids of cow, Wi
milk neutral lipid fractions are given In Table 1.
differenoces were noticed between the component fatty aﬁ@"
Short chain fatty acids (C 4 — C 12) were found to be the *
with a molar concentration of 39.90/ compared with 35.0 WW
and water buffalo respectively, The values for butyric acid found for the
three types of milk fat studled were in close agreement with those reported in
the literature (Gander et al., 1962; Jensen et al., 1962; Smith and Lowry, 1962:
and Blank and Privett, 1964). ._ &1 N—

Long chain saturated fatty acids (C 14 — C 18) were found to be
present in the water buffalo mi!l: neutral lipids fraction at & molar concentra-
tion of 50.3%. This value was found to be the highest among the neutral
lipid fractions obtalned from cow and sheep (461 and 43.00/ respectively). The
water buffalo milk neutral lipids also possessed the highest value for the oleic
acid.  However, the concentration of odd carbon number fatty aclds was
very low except for that of C 15, and all sample mmed under the conditions
employed in this work revealed the presence of fatty acids with hydrocarbon
chain greater than C—18,

Figures 1, 2, and 3 represent the gzas liguid chromatographlc patterns
recorded for the mlilk fat triglycerides of the Frieslans, Iragi water buffaloes
and the fat-talled Awassi gheep,  Flgure 1 represents the cow milk triglycerid-
es, the major proup of triglycerides present was of 34—52 acyl carbon atoms.
The molar concentrations of pach of these triglycerides ranged between 5.4
end 11.3%. Fig. 2 represents the triglycerides pattern for the water buffale
milk fat which was characterized with two distinet groups. The frst group
possessed a range of acyl carbon number from 34—40, while the other group
possessed a range of acyl carbon number from #£6—54.  The molar concentra-
tions of these two groups were 26.9 and 46,1 respectively.  The elution pattern
for sheep milk triglycerides ls represented in Fig. 3, which differs conaiderably
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TABLE 1. Component fatty acids of the neutral lipid fractions of milk fat
from Friesian cows, Iragi water buffalo and fattailled Awassi sheep.

Fatty acids Cow Water buftalo Sheep

Average Mole o/

C ¢ 10.6 8.8 125
cs 6.7 36 57
cs 4.7 3.3 6.3
C 10 6.7 4.5 88
(235 1 tr tr tr
C12 6.3 44 8.5
C 13 tr tr tr
C 14br tr tr tr
C 14 7.6 14.2 10.3
‘C 14:1 2.3 21 33
C 15 1.8 1.7 18
C 16br tr tr tr
C 16 20.8 20.1 18.5
C16:1 3.0 2.7 31
c17 tr tr tr
C 18br tr tr tr
C 18 10.6 2.5 8.3
C18:1 16.2 213 15.2
C18:2 2.9 14 1.5
C18:3 1.4 0.3 tr
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Figure 1. Gas liquid chromatographle pattern of the milk fat triglycerides from Friesian cows. Pealts are
identified by the total number of acyl carbon atoms per plyceride molecule.
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Pigure 2. Oas lguid ehromatographic pattern of tho milk fat triglycerideg from the Iragl water huffaloes
Ponkn are Wdentifed as In Plgurs 1,
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Figure 3. Gas liquld chromatographic pattern of the milk fat triglycerides from the fat talled Awassl
sheep. Peaks are Identified as In Figure 1.



TABLE 2. Component triglycerides of the milk from Friesian cows, Iragi
water buffalo and fat talled Awassi sheep.

Triglycerides* Cow Water Buffalo Sheep

Average Hole %

24 1.0 0.4 22
26 0.6 0.3 5.2
28 11 0.4 9.4
30 1.7 0.6 11.6
a2 2.7 0.6 121
34 5.8 2.8 3.7
36 2.1 8.7 14.5
38 11.3 10.7 14.9
40 10.1 9.5 9.4
42 5.8 4.5 4.9
44 6.3 5.2 3.8
46 64 6.7 2.0
48 18 10.8 1.5
50 9.5 16.6 16
52 5.4 13.0 15
54 1.6 7.6 13
66 tr 0.9 -

® Triglyceridea are identified by the total number of acyl carbon atoms per
Elyceride molecule.



fromn the other two species. Tt also differs from the elution pattern of
triglycerides from goats milk glven as a representative pattern for sheep and
cows miik by Breckenridge and Kuksis (1867). However, It resembles the
pattern given by Dimick znd Patton '(1965"_)_?6:' ‘the hydrogenated goat

The gqualitative moleoular wetght distribution of triglycerides was the
same for cows and buffaloes milk (24—56 acyl carbon atoms), However,
sheep milk triglycerides wers of molecular selght distribution of 2454 acyl

carboa atoms (Table 2.

The overall triglyvesride composition of sheep milk fat differed from. those
of cows and water buffaloes and conslderalily frem the cxperlmental values
repotted hy Brockenridge and Kuksis (1867). The values for cow milk fat
triglyeerides also resemble those reporied by the same authors for Jersey
cattie.  Differcoces observed Liere may be atirvibuted to differences in genetic
make-up as well as feeding and mansgement practices. Furlhermore, differences
In the triglycerides compesitlon between the three specles nisy b2 considered
rasponsible for the variations in butier quality when manulactured fn:;m Lheir
nilk. Hence, soft testured putter iz obtained from shesp milk and hard
puxtured butter with poor spreadability is obtaimed from water buffalo ik,
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SUMMARY

Willardiine and isowillardiine, two pyrimidinyl amine acids Isclated from
plants, were screened for their possible further metabolism and  biological
agtivity. They producsd growth inhibition of Phaseolus vulgavis, Cicer arie-

tinwm, Staphylococcus auwreus and Aspergillus niger but were without detect-
able eifect on the growth of FBaoillus subiilis, They were also without effect
on rebbits Lepus europsa and the aphid Myzus persicoe and were not further
metabolised by them or by the plants Phageolus vulgaris and Cicer arielinum.
Willardline and Isowillavdline show a reproduclible efect on the actlvity of

aitrogen reduectase in the blue-green alga Gloeocapsa sp. LB 785,
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INTRODUCTION

Willardiine and isowillardiine are members of a group of unusual

pyrimidines found in plants, They have m——amino—praplonlc acld side

chain attached to the pyrimidine ring through the amine acid 3—carbon atom.

Willardiine (I) was isolated by Gmelin from seeds of Acacia Willardiana,
and identified as 3— (2, 4 dihydroxy— pyrimidine—I—yl) alanine (Gmielin,
1858).  The occurrence of willardiine in the seeds of two other species of
Acacia (A, millefolia and A. lemmoni) and In Mimose aspergta was reported
later (Gmelin, 1961). Kristensen and Larsen (1974) have reported the
occurrence of the acld peptides, . —L—glutamyl—L—willardine and

W—glutmyl'——phenylalany! willardline in seeds of Fagus silvatica L. (beech
nuts).

Isowillardline (il) 1s an lsomer of willardiine, It was first isolated
irom pea sesdling (Plswm sativum) by Brown and Silver (1966) -who assigned
to i the suucture 3— (2, &—dihydroxypyrimidine —5—yl) alanine. However,
tollowlng later exam_matlun by NMR and mass apectrometry, the structure
wag revised to locate the alauine slde chaln at N—3 (Brown and Mangat.
1969).  Lambein and Van Parljs (1968) reported the cccurrence of isowillar-
diine togeth.r wilh willasdilue in genuinating peas. Lager, lsowlillardilne
was reported o oceur in seeds and secdlings of Crotalaria ochvoleuca (Al-
Baldawl, 1976).

The biosynthesis of willardilue and lsewillatdline by germminating peas
{Pigum sativum) has been studied by Ashworth ef al. (1872} and Al-Baldawi
(1978), Little Is known of the metabolism of willardiine and isowillardiine
in lving systems. However, it has been reported by Al-Baldawl (1976) that
these pyrimidine anuno aclds produce & small growth iohibition of Phaseolus
aurens and Crotalaria ockrolewca and have no etfect on I»— or L—amino avid
oxidases, Al-Baldawi (1976) has shown that these pyrimidine derivatives
have a amall but reproducible tonhibitlon on alanine aminotransferase and
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phenylalanine ammonlalyase, and that they serve as substratcs for phenyis-
lanine —tRNA synthetase.

It has been reported that some wraeil derivatives have growth
regulatory activity towards plants and microorganlsins.  Some of these
derivatives ' exhibit toxicity towards plants and act as enzyme inhibiters.
Others are involved in nitrogen storage and transport (Trotter, 1849; Fujil,
1963; Handschumacher und Pasternak, 1958; Newmark ' al, 1962 Wigler
et al., 1974; Sperling and Havron, 1078; Nowacki et al., 1864; Simnoly, 1967,
‘and Morris and Dorfman, 1976).

The aim of the present work ls to find whether or not willardiine and
isowillardilne are further metabolised ip living systems or have any physinic-
gical effect on these systems,

EXPERIMENTAL AND RESULTS

The Effect of Willardiine and Isowillardiine on Plants

Willardiine and isowillardline were tested for their possible effect on the
germination and growth of plants. Twe species of plants were used throughout
this Investigation, namely, Phasealus vuwlgaris L. (Harvicot bean) eand
Cicer arietinur: L. Seeds (100 each) were surface sterilized before germination
by immersion for 5 min in 2 solution of mercuric chlovide (0.1 2 W.V), To
ensure wetting with mercuric chloride sclution, they were frst Lreated wilh
0.1y (V/V) solution of mild detergent, which was then thoroughly removed
by washing with water. Mercuric chloride was slso removed from Lie

seeds by exhaustive washing in water,

Qeeds were allowsd to imbibe for 24th in the dark in either water or,
required, a test solution (50 miM, pi #.5)., 'The imbibed seeds were set to
germinate in petri dishes o ntaining cotton wool and watered daily with tap
water. Secdungs wers grown under similar conditions of 25°C and light
in an incubator. After 7 days of growth, willardiine and lsowillardiine Were

extracted from plant tissues, The procedure used Wwas easeuti.a.llyl that
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described by Brown (1862). Pyrimidine derivetives were separated and
identified by paper chromatography in four solvent systems; Butan—I—ol;
glacial acetic acid: water (60: 15: 25 by wol.); Propan—2—0l: ammonia
sclution: water (70:10:20 by wvol.); Propan—2—01: conc. HCl: water (130:33:
37 by vol.); Ethanol: ammonia solution: water (80:10;10 by vol) and spectro-
photometry, using reference compounds,

The results showed that willardiine and isowillardline inhibit the growth
of Phaseolus vulgaris and Cicer arietinum at & concentration of 10 miI. This
inhibitlon increased at a concentration of 50mM and 100mM.  These results
are consisteni with those observed by Al-Baldawi (1876). Further, Will-
ardiine and isowillardiine were found to be distributed in various tissues of
the piants during germination and growth., That was detected by recovering
the amlne acids guantitatively from different parts of the plants, but no
evidence was obtained for thelr further metabolism as the guantitative
amount of the amino aclds recovered from the plant tissues and the amount

taken hy the seeds were about the same.

Metaboliam of Willardiine gnd Isowillardiine in Rabbits,

Willardiine and Isowlillardiine were tested for possible effects on rabbits
(Lepus europea) and to sse whether or not the compounds are further

metabolised.

Duplicate samples were used in the test, Rabbits ({12) were Injected
intravenously with one m! solution (pH 7.0) of samples of 0.01M, 0.05M, 0.1M,
0.2M, (0.3M, and 0.4M concentrations and placed In a metaboli¢t cages for 24h
under similar conditions. The urine was collected and neutralised with
HKOH., The pH of the neutrallsed solutions were adjusted to 3.5 with glaclal
acetic acid, then charcoal was added (Ig/5ml). Pyrimidine derlvatives were
eluted from the charcoal and ldentified In the same manner as those extracted

from plant tissues.
The results showed that 80 A of willardline and isowiilardiine were reco-
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vered In the urine. Therefore, willardiine and Isowillardiine were copsidered

without toxic effect on rabbits under the condition described and that they
are not further metabolised.

Effect of Willardiine and Isowillardiine on the Growth of
aureus and Bacillus subtilis.

Btaphylococeus

The bacterla (0.05ml of inoculum) were grown on nutrient agar (2.5%1
by the method of seeding. The agar containing the bacteria was poured in
petri-dishes. Willardline and lsowillardiine (0.05 ml each of 0.01M, 0.05M
and 0.1M solutions) were placed in holes cut with & hollow needle in the
agar, The petri-dishas were incubated at 37°C for 24h.

The results showed that willardiine and isowillardilne have no cffect on
the growth of B, subtilis at all concentrations examined, but a slight inhibitory
effect on the growth of 8, aurens at 0.05M and an Increased effect st 0.1M, that
wag detected by recovering the quantitative amount of the amino acids which

was almost the same as that used before the test has been carried out

Effect of Willardiine and Isowillardiine on Fungi.

The funpus used durlng thiy invistigation was Aspergillus niger, The
fungus (1ml inoculum of 0.01, 0.001 dijution) was growu on nutrient agar in
petri-dishas, As in the bacleria experiment, willardiine and isowillardiine

(0.06M, 0.1M at pH 7) were placed {n holes in the agar and allowad to stand
for 2h before being placed in an fncubalor at 25°C for 3 days,

The results showed that willardiine and isowillardiine have an inhibitory

effect st all concentrations increasingly on the growth of the fungus.

Aphid SBurvival Test.

willardline and {sowlllardline were testad for their possible toxielty on
the aphit Mwzus persicae feeding on artificial diets. Willardiine (ImM) and
[sowillardilna (im1) showed no toxic effect on the aphids after three and five

days of treatment,




Fhe Bffect of Willardiine and Isowillardiine on Nitrogen Reductase Activity
in Whole Cells of the Blue-green Alga (Gloeocapsa sp. LB T95).

Willardiine and isowillardiine were tested for thair effect on the activity
of the enzyme nitrogenase. This was done by following the conversion of
acetylene to sthylene in tha presence of the enzyme togsther with' ATP and

& hydrogen donor. The blue-green alga was used as the source of
pitrogenase (Gallon =f nl., 1972).

The results showed that after 1, 2, ¢h, ImM willardiine and I=owlillardiine
have a small but reproducible effect on the enzyme. This inhibitory effect
nereased about 15—20 fold at 10mM. Uracil and alanine have been examined
in the same way and showed no significant effect thus indicating that the
inhibition 'was due to the intact willardiine and isowillardline molecules and

not to release of the pyrimidive molety or the alznine side chain.

-

L‘- <

DISCUSSION

Willardilne and lsowillardiine are nom-protein amino aclda, Several
non-protein amine acids possesz Diological activity (Norrls ef ol 1975).  As
the functlon of willardilne and isowillardiine s still obscure, this work was

focused on such possitla functions for these compounds.

The results presented show that willardline and isewillardline are not

further metabollshed In the Hving systems examined and that these compounds
are largely inert biochemtenlly. However, they may play some, as yet

undetermined, role us growth regulators of living systems.

REFERENCES

AlBaldavi, N.F. 1976.Biockemical Studies of Purimidine Derivatives in Planis.

Ph. D. Thesels, Tniversity College of Swansea, Wales, UK,

Ashworth, T.8., Brown, E.G. and Roberts, F.M. 1972 Biosynthesis of willar-
diine and lsowillardiine in germinating pea seeds and seedlings.
Biochew. J., 120: 8873056

— 30 —




Brows, E.G. 1062. The zacid-soluble nuclectides of mature pea  seeds,
Biochem. J,, 85: 833—840,

Brown, E.G., and Mangat, B.S. 1959. Structure of pyrimidine amino acid from

pea seedlings. Biochim. Biophys.Acta, 177: 427—433.
r = :
Brown, E.G. snd Silver, A.V. 1966, The natural occurrence of a uracil 5-

peptide and its metabolic relationship to Guanosine 5-Monophosphate,
Biochim, Biophys. Acta, 119: 1—10.

Fujil, T., 1963. Inhibitory effect of 0G-Bromourzell and 5-Fluorcuracll op

photoperiodically Induced germinatlon of Eragrostls seeds. Plant & Cell
Physiol., Tokyo, 4: 277—282.

Gallon, I.R.; Larue, T.A. and Kurz, W.G.W. 1972. Characteristics of nitroge-

nase actlvity In broken cell preparations of blue-green alga Glocgcapsa
sp. LB 795. Can. J. ifierobinl. 18: 327—332.

Gmelin, R,, 1953, Die frelen Aminosauren der samen Von Acacla willardiana
(Mimosaceae) Isollerung Von willardilne, einer wmeuen pflanzlichen
Aminesaure, Vermutlich L—Tfracil— (b—(X—amino—proptonsaure)—
(3). Hoppe—Seyler's Z. Physiol. Chem., 316: 164—169.

Gmelin, R. 1961, Isollerung Von willardiin (3—(I—Uracyl)—L—Alanin) aus

den samen Von Acacia millefolia, Acacia lemmoni, und Mimosa asperata.
Acta Chem. Soand., 15: 1188—11%9,

Handschumacher, R.E. and Pasternsk, C.A. 1958. Inhibition of orotidylic acld

decarboxylase, a primary site of carcinostasis by 8-azauracil. Biochin.
Biophus. Acta, 30: 451—452.

Kristensen, I. and Larsen, P.O. 1974. x—CGlutamylwillardiine and x—Glutamyi
phenylalanyl willardilne from seeds of Fagus silvatica, Phytochemistry,
13: 27992802,

Lambeln, F. and Van Parijs, B. 1988, Isolation and Characterization of

s S




I—Alanyl—Uracil (Willardtine) and 85— Alanyl— Uracll (isowlllardiine)
from Pisum sativum, Biochim. Biophys. Res. Commun., 32: 474479,
&l
Morris, J.E, and Dorfman, A. 1976. Inhibition by 5—-bromo—2—deoxyuridine of

differentiation-dependent changes in glucosaminoglycans of the retina.
Biochin. Biophys. Res, Commun., 69: 1085—1072,

Newmark, P., Stephens, J.D. and Barret, H.W. 1962. Substrate specificity of
the dihydro-uracil dehydrogenase and uridine phosphorylase of rat
liver. Biochim. Biophys. Acta, $2: 414—416.

Norris, R.D., Watson, R. and Fowden, L. 1075, The activation of amino acid
Angzlogues by phenylalanyl—and Tyrosyl—tRNA syntheta
~ plants. Phytochemistry, 14, 393—396.

Nowacki, B., Wezyk, S. and Okullcz-Kozarynowa, A. 1964. Biological properties
of tingitanine. Rocznikl Nauk Rolniczych Ser. 4 (1), 167—174,

Spetling, J. and Havron, A. 1976, Photochemical cross-linking of neighboring
residues In protein-nuclelc acid complexes RNase and Pyrimidine
Nucleotide Inhibitors. Biochemistry, 15: 14891495,

Simola, L.K. 1967. The effect of some non-protein amino acids on pollen
germination and pollen-tube growth in five epecies of the Vicleae.
Planta (Berl.), T7: 287297

Trotter, W.R., 1049, Effect of thiourzell and uracil on the germination of
eag geeds. WIa ..., z @ 164: 63,

Wigler, P.W,, Elm‘.shv. B. and Breitman, T.R, 1874, Effects of thpseu-
douridine on the salvage of pseudouridine by Hscherichia coli cells.
7. Carbohydr. Nucleosides, Nucleotides, 1: 807—321.

— 32 —




Iragi J. agric, 8¢i., Vol. XIIT, Decamber 1978
VARIETAL TRIAL OF GREEN GRAM
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(Received ¢ Fehruary 1378)
SUMMARY

Seed yield and yleld components in eleven different varieties of green
gram were tested for two years. (1976 and 1977), Five varietles including the
local one proved promissing in sced yleld. Seed yield and seed Index varied
significantly from year to year, but the interactions (v x y) were not signi-
ficant for the two traits. Number of pods/plant proved to be highly correla-
ted ‘'with meed yleld.  Other yicld components, top growth, seed index and
number of seeds/pod did nct correlate significantly with seed yleld.  Proteln
precent of the seed index proved to be a varictal characteristic.
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Green gram or mung bean is ‘he major summer legun . -~
Irag. It Is grown under the name Mash in the central and southern reglo
on about 60000 Mesharas (Ministry of Planning Bureau of Statistics, 1975).

Townsend (1974) mentioned that Ibn-Bitar (1240), Watt (1892) and
Burkill (1935 had pointed out the value of this bean in the Hindu medicine,
It was regarded “as hot and tonic”. As a pulse —like other pulses— ft
could supply the food elements lacking in the ordinary diet of rice-eating

people.  The eeeds are highly nutritious and contain more than 209/ proteln.
The rest of the plant Is considered a useful fodder or green manure.

This specles, Vigna radigte (L) Wilezek _ Phaseolus aureus, Roxb.,
although indigenous to Traq (AL-Rawi, 1968 and Townsend, 1974) is grown on
a large scale.  Yet limited reports are published on it.  Varfetal trial although
18 considered as a routine work at any experimental station, yet it Is the key
to critical evaluation of the existing varieties.  The local varfety while
adapted to the region may not be thie most suitable for #t.  Several trials
were carried out yearly on the internauionai nurseries of this legume

throughont the world (Kirby and Galbotti, 1977; Pochlman et al., 1977; and
Bott and Kingston, 1977).

MATERIALS AN METHODS

Ten [ntroduced green gram varieties along with the local one were compared
in a completely randomized block dssign exneriment with four replications
during the two years 1976 and 1977 at the College of Agricuiture farm in
Abu-Ghralb.  The green gram seeds were drilled In rows 60 cm apart on
18 July and harvested on 17 October 1976.  In 1977, the respective dates
were 18 June sud 27 September.  Seeding rate was 32 Kg/ha,  Plot size
was 8 x 6 m in 1976 and 3 x 4 m in 1977,  No fertilizers were used. Other
cultural practices were as usual. The eleven varieties were:

Meshara or Donum . 2500 m?,
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No. Cultivar No. Cultivar

1. 481153 —-USA 1. 10783 Iran

3 48—071—10283 Zehedan 8. 10023 Beltsyille

3. local variety (control) 9. 1188—48—0T71 Iran
4 11085—USA 10 48 —069—10075 Indis
5. 483—071—10788 B. 48 —158—11085 USA
6. 48—071—10568

Characterstics studied were seed yleld, seed index (weight of 100 seeds/
gram) welght of top growth (after harvesting the pods) and protein percent
of the dry sesd, using the Udy pvotein analyser. In 1877, five represantative
plants from each plot were labled for studying yield components fe.. number
of pods per plant, numbor of seeds per pod and seed yield per plant. Data
collected were statistically analyzed.

RESULTS AND DISCUSSION

Seed yield:

Highly significant differences in seed yield were found amonp the 11
varieties In 1876. In 1977, the differences approached the 50/ level of
significance. The comblried analysis of variance for the two years thowed
highly significant differences among varisties, (Table 1).

Varieties 5 and 3 were the highest seed yielders in the two years, while
8, 4 and 1 were the lowest. Varigties 2, 9 and 11 were promissing.  The local
variety No. 8 was among the highest yislding, but No. 5 was tha lezding
variety in 1976 and in the combinad analysis of the two years (Table 1}.

Mean seed yleld, although differed significantly from year to year,
bt there was no significant Interaction between years and varieties (Table 3).
This is good for the bresder to select the best variety im any season.

Sged index:

With regard to s=ed Index, varieties 10 znd § had the smallest seed size,
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TABLE 3. Means square values of the combined analysis of variance of green

gram varieties (1976 and 1977).

Source of variation D, 1, Seed yield Seed index
Years 1 4773704,0% _1.92“
Error(i) 8 20785.5 0.26
Varieties 10 360733.57+% b L b
¥Yx X 10 102962.8 0.07
Error(2) 60 63065.7 038
TP ¢ 005
2 P » LOI

N

TABLE 4. Correlation coefficients hetween seed yield and yield componénts

of green gram varieties,

r
Characterestics 1978 1877
Seed yleld and top growth —0.39 0.41
Sced yleld and seed (ndex —0.35 0.44
Seed yield and number of pods/plant — 0.93%*
Seed yield and number of seeds/pod — 0.20
Seed index and protein % —0.22 —0,13

** Highly significant,
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while 4, 8, 11, 3 and 1 were of larger size. (Table 2).  Significant differences
did exist among seed s=ize of the different varieties in each year and in the
combined analysis of the two years (Table 3). Here agaln while significant
differences did exist from year to year, there was no significant Interaction
between years and varieties (Table 3)., This means that one could select for

the desirable seed size of the promising varietlies without any fear from seasonal
variation.

Protein percenl:

Consldering protein percent of the seeds there w we zignificant differences
among means of this treit in the two seasons (Table 5) and that most of the
varietles had the sanie trend in protein percent in tle two years (Table 5).

It seems that this trait s a varietal characteristic (Tej Singh Agarwal and
Singh, 1977).

Correlations.

No significant correlations were obtained between seed yield and top
growth, seed index, and number of seedz/pod, On the contrary, a highly
eignificant correlation roefficient of 0,93 was found between seed yleld and
number of pods/plant (Teble 4.). Joshi and Xabaria (1976), and Chang
(1976) aand Bhoumik and Jha (1977), all abtained significant correlations
between seed yleld and number of pods/plant. Molhoitra et al. (1978) and
Chandel ef al, (1976) pointed cut that nvmber of pods/plant had direct and
indirect effect on yleld, Ko and Chang (1976}, however, found no or negalive
correlation between yield and 100 seed weight. With regard to protein percent
and seed index no significant correlations were found between them in the two
yeurs, It seems that both characters bebaved independently.

Further Investigations should be carried out at different locations of
Traq, on the present promissing varietics No. 5, 3, 2, €. and 11 to select the best
one(s) suitable for each region.

[




TABLE 5. Average protein percent of green gram varieties.

No. Varieties Protein of Average
1976 1977

1 25.2 245 249
2 240 245 243
3 240 23.7 239
4 245 244 245
o 28.T 23.9 23.8
6 24,8 24.9 249
T 24.8 24.3 24.6
- 23.3 247 24.7
e 23.9 24.3 241
10 249 23.8 244
11 244 23.4 23.9
Average 24.4 24.2 24.3
L.8.D. 5¢/ - 02 0.8

1*)0 = 0.3 0.8

The authors wish to thank the Legume Division, Minlstry of Agriculiure
and Agrarian Reform for supplyiug the seeds tested in this trial
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TOTAL NITROGEN, SOLUBLE SUGARS,
AND STARCH CONTENT IN SOME WHEAT
CULTIVARS AND LINES
Atef S. Soliman and Faisal A. Sakri
Department of Biology, College of Science, Baghdad
University, Baghdad, Iraq.

(Revised MS received 13 April 1978)

SUMMARY

Total nitrogen, total soluble sugars, and atarch content were estimated
in wheat whole kernelzs flour for four cultivars and four Hnes, The lines
were derived from crosses among some selected cultivars, The genetle
factors affecting high total nitrogen were readily transmitted to the d.vived
lines. Some lines esceeded their parents ln regard to total soluble sugars
and sterch, others were (termediate hetween parents In regard to starch
content.  The transmission of genes responsible “for ‘these traits may
represent two dlfferent models of jnultiple genes behaviour, namely anisomeric
for total nltrogen and polymeric genes for total soluble sugars and starch

content.
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INTRODUCTION

Physical and chemical differences are strikingly great between different

cultivars and varietles of wheat. These differences have far reaching effects

and become the basia for what Is referred {o 88 guality. Actusl quality
of wheat is the summation effect of soil, c¢limate and seed stock on thwe wheat
Is the summation effect of seil, climate and seed stock on the wheat plant and

the kernel components, particularly gluten pretein (Hlynka, 10664: Hehn and
Barmore, 1965; Sandstedt, 1065).

Wheat llk> other cereal grains is mainly a starchy food crep, but It dous
contain some other valuable oulritive inatetials such as protein, minerals
vitamins and pigments. The percentages of Lhese subsionces differ mprkedly
among shipments of wheat (Reitz, 1867). However, these nutritive materiuls
are present in small quantities making wheat by itself an insuficient source ol
protein. 1f howevar sacieptists could succced in their various eforts to
pring about an increase In the amount of protein in the kernel by breeding
technigues, wheat would form a very wholesome aad nutritious foaod.
Hybridization in wheat improvement cannot be over-empiiasized, It is safe

to state that the mmajority of wheat cultivars presently grown all over the

world are hybrids,

The following study was conducted to evaluate the quantitative charac-

teristics of whent whole flour such ay total nitrogen, soluble sugars and starcl

confent @inong wheat cultivars and selected lines denived from nybridization

of wheat cultivars. The following study may focus the light on the mmoede

of transmission of gquantitative characteristles in wheat and sucecess of selecticn
for these tralts.
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MATERIALS AND METHODS

Whole wheat kernel flour from four promising cultivars and four
promising lines of wheat were used for the total nitrogen, soluble sugars and
starch determinations.  The origin of the eight cultivars and lines were as

follows:—
1. Slete Cerros (Mexican cultivar).
2. Giza 155 (Egyptian cultivar),
3. Mexipak {Mexican cultivar),
4. Saber bheg (Iragi cultivar).

5. Alexandria 101 (sclected line from the hybrid Giza- 155 X Siete
Cerros).

6. Alexandria 102 (selecled line from the bybrid Giza 155 X Mexipak).

-3

Alexandria 103 (selected line from the hybrid Mexipak X Giza~-155),

8. Araz (selected line from the progeny of a triple cross (LR 64 X
Sonora 64) X. st. Elena.

The above cultivars and lines, with the exception of Saber beg and Araz
were grown in the farm of the College of Cotton Science, Aléxandriz, BEgypt
from 1870 to 1475, and proved to give high yield. Seeds from pure stock of
Sabel beg and Araz were obtained from Research Station in Bakra Jo in
Suladmanis, Iray. These two types ol wheat were used as representatives
of lragl cuwitlvars and lines.

Three random sampies were talten from each line and cultivar. The
wheat kernels were ground separately In a Wiley mill (General Electric Model
5 X DPOOCE, T71.8.A.1 to pass through a 40 mesh screen and the fiour stored in
a tightly closed glass jar in the deep freezer to be used later for biochemical
analyses,

Tolal nitregen was determined by the Mlerokjeldahl technique recordsd

= 3 =




in official methods of mnalysis by the Assoclation of Official Agricultursl
Chemists (1960). Two tenth gram out of each random sample was taken,
A total of six samples for each line were used for digestion and subsequent
determinations. The catalyst mixture was made of potassium sulphate,
copper sulphate, and selenium in the ratio 100:10:1 respectively,  The
digestion was made with 8 ml concentrated sulfuric acid and neating was
continued for four hours until complete clarification was obtalned. After
gradua! cooling, the digested mixture was made up to volume of 100 ml with
distilled water. The distillation was repeated three times for each =ample
using 10 ml aliguots each time, Standard 0.02 N HCl was used for titration.

Blanks and standards using ammonium sulphate were also run and appropriate
corrections were made.

Total soluble sugars and starch were determined by the use of phensl sulfuric
acld colorimetric method of Whistler and Wolform (1962).

Soluble sugars were extracted In Soxhlet contlnuous extraction apparatus
with 80% ethanol and refluxed for 6 hr. Perchlorle acld (529/) was used for
the extraction of starch from triplicate 0.5 g samples of whole kernel flour,

according to the method above.

Standard D—glucose solutions were prepared in the following concentrations
0, 15. 30. 45, 60 and 76 ug/ml  Optical densities were read by the use of

spectrophiotometer calibrated at 490 rom for both total =oluble sugars and
starch determinations.

Analysis of variance was used to compare between cultlvars and lines.
Least significance diffrences were used fo compars hetween means. All
caleulations were made on starch glucose equlvalent readings as indleator for

starch content.

RESULTS AND DISCUSSION

Table 1 shows the average percenteges of total nitrogen, total soluble

sugars and starch content for the culttvars and the selected lines.




Tue cultivar Saber beg showed the Hhighest percentage of tatal nitrogen
and the llne Alexandria 103 was the least. Tt ls worthy to note that if the
parents or either one of the parents have a high nitrogen content tie derived
hybrid tends to be high alse.  Araz which is 2 lne derived from Sonora 64
which is a high protein wheat cultivar (Soliman et al.. 1976), showed also a
high percentage of total nitrogen In comparison with the other derived lines
in the experiment.

In regard to total scluble sugars, the line Araz showed the highest
percentage of soluble sugars, even though Saber heg was one of the lowest
in regard to this particular trait.

The increase in scluble sugar percentages in the line Araz was mainly
due to itz winter hardiness (Reitz, 1967). Alexandria 101 also showed
transgressive segregation in regerd to starch content. However, =ome lines ¢
were intermediate between the narsnts and there were (ifferences
between the lines derived from reciprocal crosses such aa Alexandria 102 and
‘Jexandria 103,

There were significant differences among cultivars but there were no
significant differences among replicates or between cultivars and lines (Tables
2 and 3). LSD were used to comp-re the means with regard to the studied
traits (Tahbles 4 5, 8),

TABLE 1. ‘Total nitrogen, total =soluble sugara and starch content percentage,

Total Starch Corrected®

Total soluble glucose starch

nitrogen sSugars equivalent content % on
Cultivar o ok o9 dry basis
Saber beg 2.603 3.76 65.33 58.80
Mexipalk 2770 531 67.80 61.02
Giza—-155 2.6089 +.87 72.10 64,89
Slete Cerros 2.508 .37 61.34 55.21
Araz 3.150 5.32 $2.93 56.64
Alexandria- 101 2.441 4.20 72.78 83.57
Alexandria—102 2,015 362 T1.82 84.70
Alexandrin—103 2422 1.47 63.25 58.73
*  Corrected starch content .. glucose aguivalent X 0.0
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TABLE 2, Apalysis of variance for the total nitrogen among the varistics

(cultivars and lines derived from crosses of these cultivars).

Source d 1. 8. 8. M. 8, F.
cultivar 7 7.3515 1.0502 12.7762+%*
replicate b 0.0240 0.0048 0.0584
cultivars vs. lines 1 0.00215 0.00215 0.026
error 34 2.7945 0.0822

Total AT 10.1722

e p ¢ 0.0L

TABLE 3. Analysis of variance for total soluble sugars and starch content

among the cultivars.

Total soluble sugars

Strach content

Source 4, f. M. 8. b M, 8. .
Cultivars 7 2.713 11.804%¢ 58.698 4.113*
replicates 2 0,078 0.341 16.225 1.137
cultivars vs, lines 1 0.013 0.058 14.800 1.037
error 13 0.2208 14,272
Total 23

s P ¢ 0.05.

= P 001
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There were no significant differences between the cultivars as a group and
the derived lines as a group In regard to total mitrogen, total soluble sugars
and starch content (Tables 2 and 3). In fact, the differences were among
cultivars and lines as shown from mean comparisons, Moreover It Is impor-
tant to note that total nitrogen may be transmitted from parents to the
derived lines as shown from compatizon between Araz and Sonora 64 (Soliman
et al, 1978), Transgressive segregation may cause an Increase in the derived
lines in regard to total soluble sugars :md starch content. However, the
significant increase of soluble sugars [s sometimes attributed to the nature of
cold hardiness which permit carbohydrates, especially sugars, to be accumulated
(Levitt 1956). There is some evidence that the ac¢tion of sugars is in the
protection of certaln enzymes or proteln cempounds (Heber & Santarius,
19684), The study of crosses betwesn wheat of varying hardiness provided
that the characteristic is inherited and that the inhritance {s not stmple.

With respect fo starch content, the line Alexandria 101 showed the
highest percentage of 65.5 on dry welght basis compared to the Jowest value
of 55.21 observed with Siete Cerros,  All starch percentages in this study
were within the range of international vulues for starch content in wheat kernels
of hard red spring wheat and durum wheat as reported by Abou-Guendia and
D'Appolonia (1972). Also it is obvious from the results obtained that each
wheat type, which possesses a high percentage of starch, showed a low value of
total nitrogen. Thus, it is evident that each wheat cultivar or line is geneti-
cally set up for the amount of protein, starch, soluble sugars, and other
chemicals which could be produced and metabolized. Accordingly it would
be a great value and necessary reguirsment to study the chemiecal composition
of wheat kernels to facilitate their identificatlon and classification. It is
also Important to note that the progenitors of cultivated wheat were identified
by biochemical means (Johnson, 1988, 1972. 1975 as stated by Berrls, 1877).

Selection for high total nitrogen, total soluble sugars, and starch content
will improve the nutritive valuea of wheat cullivars and complement selection
for other guantitative and qualitative raits. It is not easy to get consistent
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trensgressive cultivars by hybridization as polnted out by many workers.

Palmer (1953) pointed out that In transgressive breeding for

quantitative
characters, those which yield valuable crosses, are rave,

Moreover the results obtained may represent two different multiple gene

systems. In regard to total nitregen the derived lines may represent an

anisomeric multiple gene system.

The total soluble sugars and starch content may represent examples of

polymeric multiple gene system (Grant, 19753, The actnal mechanism of

inheritance for these quantilative cliaractevistics need further
studles using dialle] crosses.

extensive
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A VARIETAL TEST OF SOYBEANS IN ABU GHRAIB
By
S. A. Tamimi’, Abdul Jalil I. Al-Marsoomi and Bakir A, Al-Juboory'
{Revised MS received 14 April 1978)

SUMMARY

Twenty sovbean varietles were evaluated In a randomized block design
experiment at Abu Ghiraib in two years (1960 and 1970).  Yield data showed
that the varieties Biscville, Hampton and Hardee were superior to the check
varieties Lee and Ogden.  Shortage of irrigation water in 1970 resulted in

mote than 50(;,-{'_‘ reduction in yield.

Barly maturing varletles flowered within 30 to 40 days from date of
planting and showed n.arled dwarfness and high percentage of wrinkled seeds
sompared to lale matuting varicties. Based on this, varieties of maturity
Soups VID and VIO should be tested in Abu Ghiaib area. A balanced

research prograrmie cn soybeans ls urgently needed io Iraq.
m‘
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INTRODUCTION

Soybeans, Glycine maxr (L), Merrll, i5s considered the most important cash

crop in world trade. In spite of many vears of research on soybeans in Irag,

this crop has not been prown successfully on large scale so far, Due to

the increased demand for soybean protein and to the marked increase in
soybean prices, the Iragi Government imported 35 tons of soybean variety Lee
for planting, but most unfortunately, the yields were discouragingly low
(Grewal, 1977). This variety was planted in Baghdad, Babil and Wasit in
an area of about 611 hectares, and the highest yield was less than 200 kg/
hectare!. In other countries, soybean yield ls much higher. Statistical
records showed for example, that in the United States, soybean was planted
in an area of more than 22 milllon hectares and average yleld for such a

large area was over 1887 kg/hectare (Hartwig, 1975).

One of the most interesting characteristics of soybeans is its sensitivity
to period of darkness (Poehlman, 1966). Due to the wide wvariations in
maturity smong soybean varietles, it was decided to place these varietles in
maturity groups which were given numbers from 00 to VIII, Varieties of
maturity groups with low pumbers (00, 0. 1) are early maturing and suitable
for planting in northern latitudes, while varieties of maturity groups with high
numbers (VIL and VIII) are late maturing and give best yleld ia southern

latitudes. Borthwick (1961) indicated that each soybean variety should be

(*) Data provided by the Statistical Department; Ministry of Agriculture and
Agrarian Reform, Baghdad
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planted in a belt of not more than 100 miles wide and if moved north or south
of this belt its performance is adversely affected.

Iraq is located between latitudes of about 20° and 38° north, and extends
for a dlatance of over 1000 kilometers from south to morth.  Based on the
above information on maturity groups, it should be concluded that the soybsan
varleties which are suitable for Irag belong to more than one maturity group.
Sucﬁ" point has not been taken into consideration by other research workers
In Irag,

The objectives of this study were to evaluate a group of soybean varieties
in Abu Gbraib, and to compars performance of varietles belonging to different

matyrit, zreups ln the area.

MATERIALS AND METHODS

Twenly soybean varleties were evaluated in a varietal test for two scasons
(1868 and 1870) st Abu Ghralb, A randomized block design with three replica-
uons was used.  Plote were three rows sach. 5.0 m long and 76 cm between
LOWS, In both years, 190 seeds were drilled by hand in each vow .ip: the
frst wor' of May.  Irrgation water was applied weekly during the growing

cavon and hand wesdings (gverage of two weedings per season) were mede

win neaded,

The followiaz notes were recorded on the central rows:

1. Vigeri— seedling vigor wes visually estlmated using = 1 'to 10 seale tn

Juna. Lower scores indicated jnost virgorous growth.

135

Pluut heighti— five readings of plant helght per plot were recorded just

before harvest time thsn averaged.

w

Lodging -~ Lodging was given the same score as in vigor above. This was

done at the time of recording plant height,

4. Days from seeding to Howerimg:s— date of 109, flowering was recordsd.
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then number of days from seeding to flowering dates were calculated for
each plot.

8. Yield:— Upon full maturity, plants in the central rows were pulled by
hand, and carefully counted then threshed and seeds were weighed. Yield

was then adjusted to uniform stand then converted Into kg/heciare.

6. Wrinkled seeds:— Seeds from the three replications were bullked and
all wrinkled seeds were isolated and welghed. Percent wrinkled seeds
for each varlety was calculated.

Data on yleld, plant height and days from sceding to flowering were

subjected to analysis of varlance.

RESULTS AND DISCUSSION

Numerous experiments on soybeans have been conducted in Iraq, but
published results have been very limited indeed. Thls perhaps wasg due to
the facts that the crop has falled, yields were discouraglugly low, or resulis
from year lo year varied considerably. Most research agronomists fn Irag
feel that soybean is unsuitable crop for central Trag due to soil salinity but
might he grown commercially in tha northern reglon,  Grewal (1977) tested
117 soybean varleties in various pavts of the country and concluded that
‘“‘central and southern Irag do nmot prasent anvwhere near sultable conditions

for its successful cultivation®.

Previous testing of soybiean varistles in Iragq pointed out that Ogden is
& sultable varfety. Grewal (1977) recommended the varieties Bragg and Lee
as the best varietles for ncerthern Traq, but added that other varieties snch
as Coker 240, Hampton, Stuart, Bienvllle, Dortchsoy—3, Hampton 266, Hale 3,
Semmes, Curtis, Bossier, Pickett and Ogden were promising and should be
further tested in northern Iraq. Husseini (1976) tested 30 cultivars  in

o




Mosaaylb area (reclaimed lands in central Irag) and found that the varlety

XK 175 gave over two tons per hectare compared to 343 kg/ha for Lee which
was used as a check in the present study.

In the wvarietal test reported here, highly satisfactory yilelds were

obtained from some varieties in central Iraq. The varieties Hampton, Bienville
and Hardee were superior to Lee.
good.

Quality of Hampton seeds was strikingly

The yield data in Table 1 showed marked differences in yield of all
varieties between 1969 and 1970. This may have been due to severe shortage of
irrigation water In the latter season, especially in the flowering period. Soybeans
are known to withstand drought in early stages of growth, but after flowering,
the crop requires optimum molsture conditions for good yleld (Whitt and Van
Hanel, 1955). Data in Table 1 showed that drought in 1970 may have

caused a reduction in yield of more than 50% compared to 1969 yield.

Oue of the most interesting results of this experbinen! were the remarkable
differences between varieties in (2) number of days fromn seeding to flowering;
(b) plant height; and (¢) percentages of wrinkled seeds (Tables 2 and 3).
Upon checking the maturity groups of the varieties which were included In
this atudy it was very clear that normal performance in regard to the above
characteristics and in yleld were observed on late maturing groups (VI, VII
and VILL). On the other hand, early varietes (groups II, II and IV)
fiowered exeptionally early, showed reduced plant hbeight and very high

percentages o wrinkled seeds. The yield of these entries was less than
late maturing groups.

From this observation, on¢ may conelude that Baghdad area requires
late maturing varieties. Upon checking latitudes, it was noticed that Baghdad
area fall on the same latitude as southern parts of USA where late maturing
groups are cultivated. Theoretically speaking, therefore, the varieties
Blenville and Hardee (both belong to group VIIL) should give better yleld In
Baghdad area than Lee of group VI.  This observation was demonstrated in
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TABLE 1.

Means of adjusted yield of moybean seeds from twenty varieties

which were evaluated in varietal tests In 1969 and 1970 =t
Abu-Ghraib.
Yield of seeds In kg/ha in:

No. Variety 1969 1970 Mean
1. Hardee 2602.3 5627 1732.5
2, Blenville 3379.0 983.5 2181.3
3. Indonisian 25725 5370 1554.5
4. CNS—4 1455.0 499.8 9iT.4
5. Ogden (check) 1842.0 6985.9 1268.9
8. Stuart 1281.9 549.7 915.8
7.4 E W. 48 854.1 1030.3 892.2
8. Hale 3 1689.1 557.2 1123.2
9. Hampton 2559.9 758.9 1659.4
10. Lee (check) 2377.9 T78.3 1578.1
11. Improved Pelican 1285.2 T83.4 1034.3
12. N. C. Hampton 1868.4 708.6 1338.8
8. J.E W, 10 1655.4 560.7 1108.1
14, Ldudurin 718.2 1266.3 92,3
15. Shelby 1044.8 1087.5 1066.2
16, Hawkeye 1336.2 1449.8 1393.0
17. Perry 950.7 989.5 9748
18. Kent 1473.7 516.7 985.2
1. Wabash 394.0 1171 405.56
20, Lincoln 1455.0 - —_

Means 1630.3 791.2 12374

LSD 0.01 1450.8 NS

L.SD 0.05 1148.3 863.7
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TABLE 3.

Visual estimation of seedling vigor and lodging based on & 1 to 10 scale,

and percent by welght wrinkled seeds of twenty soybean varleties tested

in two years at Abu Ghralb,

Data is average of three replications in

two years.
_ %
Mat'l:[rity Seedling wrinkled

No. Variety Group vigor Lodging aeeds
1. Hardee VIII 23 4.2 10
2. Blenville Vi 2.2 1.2 5
3. Indonisian — 2.2 16 47
4. CN8—4 Vi 2.0 5.2 15
5. Ogden (check) VI 1.5 22 4
6  Stuart VIII 2.4 1.5 6
7. J B W, 46 - 2.8 6.5 T
8. Hale — 2.9 1.2 5
9. Hampton VIiII 1.7 4.3 3
10. Lee (check) Vi 2.0 2.0 10
11. Improved Pellcan VI 3.0 1.6 3
12. N. C. Hampton 3.2 2.0 11
13. J. E W. 101 — 2.5 o0 16
14. Lindarin his 3.0 1.5 “
15. Shelby I 3.2 1.3 25
16. Hawkeye I 3.0 1.2 35
17, Perry v 3.0 1.4 45
18. Kent v 2.9 17 50
18. Wabash v 4.5 1.0 30
20. Lincoln uss 17 — 43




this study. Also, Lee s likely to perform best in northern Irag.  Al-Tace
(1876) used this variety in a plant density experiments in northern Iraq and

found its performance to be highly variable within the region. This variety

1s known for many years In USA (released in 1954) and was described as
highly resistant to some serious dlseases and to shatiering (Hartwig, 1975)

and it occupled over 149/ of the soybean londs in USA (Howell and Bernard,

1061).  Therefore, it should be studied carefully in Irag, but the area in

which it performs best should be determined.

As stated above, some research agronomists in Irag strongly feel that

soybeans cannot be cultivated successfully in central and southern Iragq.

The authors belleve, however, that much more research work Is needed

before such conclusion is reached . The sofl salinity is a problem, but this

problem has solutions. As far as known, soybean research workers have

not as yet made any selection of varletics based on maturity groups, and
this is of utmost importance and should be made before introducing varieties
at random. The problem of hot summers can be minimized through wind-
breaks and strip-cropping. ‘These and several other limiting factors require
formulating a well balanced research programme which should be conducted

in all research stations in the country and under the supervision of full time
regearch agronomists,




REFERENCES

Al-Taee, SM.S. 1976, Effect of Plant Density and Different Levels of Phosph-
orus Fertilizers on Yield and Other Characteristics of Soybeans. M. Sc.
~ Tesls, College of Agriculture; University of Mosul. .

Borthwick, HL.A. 1961. Light, Flowering and Production of Seeds. ~SEEDS;
S i e

Green, D, E. Pinnell, E. L., Cayanah, L. E. and Willilams L. F. 19¢5. Effect
 data and maturity date on soybean seeds quality. Agron. J.,

Grewal, G. §. 1077, Crop improvement and sesd production project. FAO
Pechnical Report of Profect TRQ/69/001. I

Hartwig, E.B. 1975. Breeding soybeans resistant to diseases. International
Workshop on Grain Legumes: ICRISAT Publication. .

varleties. Crop 8ci., 1: 311—313.

Humm!. K.K. 1976. Project in Soil Reclamation and Irrigated F
Development in the Greater Mussayib Area. mnvw Tech.
Report No. 1; AG: DP/IRQ/T1/580,

Poehlman, JM. 1966, Breeding Soybeans. Breeding Field Crops. Holt, Rinehart
and Winston Inc. New York., N. Y.

Weber, C.R. and Fehr, W.R. 1966, Seed vield losses from ledging and combine
harvesting in soybeans. Agrom. J., 58: 287—289,

Whitt, DM. and Van Bavel, CHM. 1955. Trrigation of tobacco, peanuts and
soyheans. Yearbook of Agriculture, USDA.




Iragi J. agrio. Sei., Vol. XIII, December 1978
OPTIMUM PLOT SIZE FOR CORN (ZEA MAYS L.)
IN CENTRAL IRAQ
M.A. Younis, A.H. Al-Yeundis, and N.A. Zain Al-Abidin
College of Agriculture, University of Baghdad.
(Received 20 April 1978)
SUMMARY

Yield data for basic plot size of 5 hills (two plants per hill) from thres
uniformity trials of corn at Abu-Ghra!b and Ameriya in 1975 and 1976
indicated that the optimum plot Size under the conditions of central Iraq was
4 vows of 5—10 hills per row.
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INTRODUCTION

Corn has become an important crop in central Iraqg, and much research
{s being conducted on corn production in this area.  Several studies of




optimum plot size have been made with corn (Le Clerg et al., 1962). However,

little work has been reported about optimum plot size for crops under the

conditions of central Iraq (Younis and Tamimi, 1970). Duye to differences in

soil conditions, methods of planting, spacing, type of corn, and other factors,
results reported for other locations may not apply to experimental conditions
In central Iraq.  Therefore, thres uniformity trials were conducted at
Abu-Ghraib and Ameriya farms of the College of Agriculture, University of
Baghdad, to ascertain optimum plot size for corn.

MATERIALS AND METHODS

A double cross (hybrid Texas 40) was used for the ‘three trials. The
first trials was planted on 20 July 1675 at Abu-Ghratb farm, the second trial
was planted on 28 March 1976 at Ameriya farm and the third one was planted
on 24 Murch 1976 at Abu-Ghraib, the so!l in both farmas Is silty clay loam.
In each trial the total area planted was 20 x 20 m in rows 75 cm apart. Seeds
were planted in hills 25 apart and thinned to two plants per hill. Ammonium
sulphate (219, N) was used at the rate of 400 Kg/ha split in two equal
applications one at the time of planting and the other 45 days after planting.
Triple super phosphate (459, P.O) was applied at the rate of 160 Kg/ha
at the time of planting. Irrigation and weeding were carried out as needed
and stem borer was controlled by Diazinon (109, granular) . The central
twenty rows and fifty central hills from each row were harvested for yield
data. The hasic unit for caleulation of optimum plot size consisted of 5
hills. Ears were harvested and sheiled by hand.  Yields were recorded in
grams per basic unit. '

Vsamnceonapernnltbuhwmmfman.mmhﬂmm_
shapes of plots within the harvested area, and relative efficlencies were obtained
assuming 1009/ efficiency for the basic unit plot. ~ No cost data were obtained
In this study for the different plot sizes.
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RESULTS AND' DISCUSSION

Relative efficiencies of the different slzes and shapes of plota In the three
trials are presented In Table 1. It Is evident from Tahle 1 that the relative
efficlency first Increased with Increase in plot size and then decreased drasti-
cally with the larger plot sizes, In a similar study by Flemlng et al. (1857)
in Alabama showed that plots 1—3 rows wide and 10—15 hills long (One
plant per hill) were the most efficient.

TABLE 1. Relative efficiencies of different plot sizes and shapes for the trials.

Size and shape of

Piot (No. of rows Abu-Ghralb Ameriya Abu-Ghraib
x No. of hills per 1975 1976 1978
row) % % %
1x 5 100 100 100
1x10 106.4 104.7 112.4
1x25 108.8 109.7 111.4
1 x 50 107.0 107.4 112.5
2x & 104.1 103.6 112.0
2 x 10 104.1 105.5 1119
2x25 1071 107.2 631
2 x 50 102.1 102.3 110.8
£4x 5 104.9 103.9 149.83
4 x10 125.9- 105.1 1115
¢x25 102.2 102.3 108.0
4 x 50 81.3 91.5 975
5x.5 105.5 105.1 84.6
5x 10 104.7 104.5 111.0
5x 25 99.7 99.8 105.1
5 x 50 85.8 85.9 01.9
0x 5 107.7 107.6 112.3
10 x 10 103.1 103.1 107.2
10 x 25 123.7 RR.2 91.8
10 x 50 59,0 59.0 61.7
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In this study an optimum size of 4 rows x 5—10 hills per row Indfcated
for the three trials, The rectangular plot of 4 rows x 5 hills per row produced
the highest relative efiiciency of 149.3% st Abu-Ghraib farm in 1976,

However, a plot of 6 rows should be planted in order that the 4 central
rows be harvested.

SUMMARY AND CONCLUSIONS

Three uniformity trials were conducted In 1975 and 1978 at Abu-Ghralb
and Ameriya farms of the college of Agriculture, University of Baghdad, to
determine optimum plot size for corn in central Iraq. Based on relative
efficlency calculated from variances per unit plot of 5 hills, it was concluded
that a harvested plot slze of 4 rows x 5—10 hills (two plants per hill) gave
high relative efficiency than both smaller and larger sizes,
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GREEN GRAM AND ITS AFTER—EFFECT ON WHEAT
By
N.H. Safar; T.S. Al-Falahi and M.A. Bisher’
Crop Science Department, College of Agriculture, Baghdad
University, Iraq.
(Revised MS received 6 June 1978)

SUMMARY

A field trizl on the response of green gram to certaln fertilizer treatments
and their after-effect on wheat was carrled out for two years 1976—1977 at
Abu-Ghraib Agriculture College Farm. The 56 Kg Pat)s/ha treatment had
favorable effect on green gram seed yleld, whereas 40 Kg N/ha showed
depressing effect.  The after-effect of the ons treatment of green gram
resulted In higher increase in wheat graln yield as a succeeding crop, Protein
percent of the N treatments was somewhat higher for green gram seed wheat
graln. Green gram seed index was influenced by seasonal variation and
fertlizer treatments,
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INTRODUCTION

Mung bean or green gram, locally lnown by the pame “Mash™ i gaining
more popularity in several tropical and subtropical parts of the world. 1t is
very heat resistant, drought tolerant and a quick maturing legume (Arnon.
1972).

The bheans are ghly nutritious and contaln more than 20% proteln
{Townsend 10T41. The green pods ure cditen ax a vegetable and the rest of the
plant prevides o useiul fodder or green manure for soil  improvement.
Deplation of scll fertility is fnevitable under the methods of exploitive farming
long practiced in many parts of the world,  Irag is not an exception. Such
methods include continuous cropping to cereals and other none leguminous
ctops aor their occasional substitutlon oy fallow. In many countries It maoy
be zod frequently Is possible to introduce a suoit-geason legumes as a fertility

testorer «n crop rotaticn.

Green gran 88 2 short sel-.n legulas could sarve such purpose. This
plant ia outstanding In ils alillty to contiibute nitrogen 1o the soil. Under
improved conditions, Akinola et al (1472) shovid that green gram had contrl-
outed 224 g N/ha Jduring 7 weeks Gn tie other hand, when green gram
was interplanted with corn (Zea smayss, corn yield was markedly inevsasad,
Green gram (Vigna radicia (L) Wilczoit), although is indigenaus to Irag (Al
Rawi, 1864}, Is now the lorgest summer logume ¢rop grown in the central and
southern regions (Central Statistics Organization, 1975), yet little information

is published on it and on its after-cffact on the following crops.

An experiment was carried out for twou years to study the response of

gresn gram f¢ corlain fertilizérs and (helr after-effect on whent
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MATERIALS AND METHODS

A field trial was carried out for two consecutive years (1076—1077) at

Abu-Ghralb irrigated farm, College of Agriculture, Baghdad University, to

study the response of green gram “mash” (Vigna radiata (L) Wilezck
Phaseolus aureus Roxb)

to certain phosphatic and nitrogenous fertilizers
and their after-cifect op wheat. Th> buse amount of PO or N, used here
were close to the optimum amount used by seversl work\;rs- either outside or
Inside Iraq (Singh et al., 1976, Agarwal ef al, 1877, Taj Singh Agarwal and

Singh, 1977; Mengel, 1975; and Cereal and Legume Division 1977; and Mlnistry
of Agriculture 1974).

The flve fertilizer treatments used were:

{A) Without any fertilizer (control).

(B) 14.0 Kg oni/donum (30 Kg/ha; as triple superphosphate.

(C) 100 Kg N/donum (40 Kg/ha) as ammopium sulphate,

(D) 140 Kg PEO5 + 10.0 Kg N/donum (56 Kg/ha + 40.0 Kg/ha respectively).

{E) Summer fallow.

A completely randomized block design with 8 replicatlons was used. Plot
alze was 10 m?! (2.5 x 4 m.), and seeds at the rate ¢ 10 kg donum 4{0 Kg/ha)
were drilled in rows 50 ctn apart on 18 July 1978 angd harvested on 17 October
1974. In 1977 planting & harvesting dates were 18 June & 27 October Different
fertilizers were used at planting time before frrigation.  After harvesting tha
pods of each treatment, the top growth was weighed (iKg/plot), and then
the land for each plot was prepared to grow Wwheat as a succceding crop.
Whesl grain of the variety Mexipak was drilled in rows 25 cm apart late in
Nowvember In the two scasons and at the rate of 25 Kg/donum (100 Eg/haj.

No ferulizer was used for wheat. Other cultural practices were applied
&s usus] either for wheal or green granw.

Charaseteristics studied for gram were seed yleld, top growth, seed index

(weight of 100 seeds in g) and protein percent of the dry weight of the seed.
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For wheat graln yleld (iig/ha) and its prolem percentage was delermined
Whe UDY protein analyser was used ror seeds of the two crops. Data
Gulieeted wrere statistically analyzed,

RESULTS AND DISCUBSION

Seed weeld:

The ons treatment (B) wes the highest in sced vield in 1976, but the
differences among  treatmienis were not migniitcant (Table 1), In 1877,
however, diffsreszies atnong trealinents were sigolficant and the Psr'.j! treatment
was also the hlghest seed yielder, The comblned zialysis of varviance for
the two years proved he superiodily of the qus tieatnient. e dufference
bebween tihus treatnient ana the control (A) was h;ghty ajgniﬁcani.. The nitro-
gencus redliment either glone (€ or wili P,Us () were not .supevior to the
effgst of P"Ci5 oL seed ylwd, Frovally oitrogeyous lertilizer had Il effect
oo tie Q\’ei'—uﬂ growil and the uitimate seed yield of green pgram. Depressing
¢ilovi or oufrogenous fertlizers on the ulwogen fuing activity of the noaulas
tizsues of legumies was pololad cul Ly sovacal woilkers (Varoma and Rao, 1977,
and Whyte et ai., 1953).

sAjar ejject of gresn grain on wheat

With regard to the after-efioct ¢ groen gram op wheat. Uie I-’:(.‘)3 Lrealiient
(B) lzac to higher wuneat gram jyieid, Tne merement of hls Wweatment over
the control (A) wag 479/ Lu 1U77 and ”O?b in 1978 (Tacle 1—b).  The afyer-
effect of the fallow treatment swas Ugh in wheat production ln 1977 but low
o 1978, As leaving the soll in hoc summer withoul uny usciul greem cover
15 not accepled i wound agricuiiure, Zreen gram couid be used for such
purpose, besldes being good for food and feed production. As a legume,

gresn gram ¢ also beneficial for soil lmprovernenl.  This was reflected in
high=r wheat graln yield (Table 1—b).

Baed iwnder and protein percent

Seed size of green gram was not afected by fertllizer treatments {n the
two years (Table 2),
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TABLE 2. Average seed index (100—sesd weight/g) of green gram.

Fertilizer treatments

Year A B c D L.8.D,
1978 3.90 3.74 3.67 3.63 N.S,
1977 3.70 3.79 3,80 8.85 N.8.

N.8. not =significant.

With regard to percent protein there were highly significant differences
among treatments in 1976, The P,O’ treatment (B) was low for both green
gram seed or wheat grain (Table 3). Whereas, no significant differcnces

were obtalned among fertilizer treatments in 1977,

The combined analysis for the two years showed significant difference for
yesr, treatmients and the interactlon between them (Table 4). Safar and
Al-Falahi (1977) obtained shnilar results for green gram seed protein content,

This means that protein content is liable to differ from year to another snd
that its response (o N and PO feriilizer treatnieniy 18 affected by seasonal
variation, Alsc it seemns that N fertilizer had some favorable effect on protein

¢content of eitler green gram seed or wheat graln (Table 3},

Correlations airong traits

No asignificant correlations were obtalned between seed yleld snd top
growth or seed yield and seed index This means that such traits behaved
independently Table 5).

Ko and « hang (1976) found no or megative correlatlon between yield
and 100 seed waight, while Bhoumik and Jha (1877) obtalned negatlve correla-

tion between yleld and plant height.

With regard to seed Index and protein content of green gram there was
no significant correlation between them in the two seasous (Table 5). This

means that these traits behaved independently.
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TABLE 4 Mean square values for seed yield and proteln percent of Lreen gram

(1976—1977).
Source of varlation D.F Seed yleld Protein %
Years 1 36.00 66.62
Error (1) 14 43248.91 1.50
Treatments 3 64150.70%* 1.78%*
Years X Treatments 3 99860.58%* 0.99*=
Error (2) 42 12368.70 0.2214
LI < 0.05.
e 2 ¢ 0.01

TABLE 5. Correlation coefficlent values among different green gram traits.

}
Tralts correlated 1976 1977
Seed yield X top growth 0.85 0.35
Beed yield X seed Index —0.41 0.03
Seed index X proteino/ 0.23 0.59
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HETEROSIS AND COMBINING ABILITY IN
MAIZE (ZEA MAYS L. 1. YIELD COMPONENTS
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and Mohammed A. Rashed
Department of Geneticz, College of Agriculture, Ain-Shams
University, Shobra El-Khaima, Cairo, Egypt.
(Received 10 June 197S)

SUMMARY

An BXS diallel crossing programme was carrid out on eight Inbred lines
(G—4, G—102, 303—A, 307—A, 221D, 251—B, 516 and 227—B) of maize

(Zea mays L.), at Aln Shams University Agricultural Experiment farm in
Shobra el-Khaima, Cairo, Egypt.

Heterotic effects and combining ability were studied with regard to grain

yield per plant, weight of 100 kernels, number of grains per ear, and shelling
ratio.

The results indicated that heterosis was mainfested in F‘ hybrids over
the mid-and better parents for most crosses in characters studied,

‘Specific combining abillty variances were highly significant in all charac-
ters studied indicating that the major portion of the genetic variance in the
base population was dominant or over dom:inant in pature.  However, general
combining ahility variances were also sigmificant indicating the presence of
additive genetic effects.
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RODUCTION

‘crosses and the Inbred lines per se were poor for shelling percentage.
Krolikowski (1969) studied four characters in four inbred lines and the I’ and
F_generations from crosses between them.  Heterosts was significant in the
F_ for yield of seeds per plant. Specific combining ability Wwas more tmportant
than general combining ability, there were reciprocal differences with respect to




“»

Sayed Galal et al. (1970) studied crossec of 118 malze lines with American
Early, giving ylelds of 79--10G69 of their better parents. Kravenchko st al.
(1971) showed that heterosis might occur in the 1000-—grain weight,

Shereverya and Ekkerman (1971) studied over 100 single Interlines and
variety X line hybrids to determine the degree of heterosis and found thst
increased yleld depended mainly on heterosis for number of grains per ear.

The objects of this study were to determine the degrse of heterosls and
to estimate both general and specific combining abillty for some yleld com-
ponents in eight inbred ln2s of maize tested in a diallel crossing programmes,

MATERIALS AND METHODS

“This investigation was carried out at Afn Shams University Agricultural
Experiment farm in Shobra El-Khaima, Eight inbred lines of maize supplied
by the Cern Department of the Ministry of Agriculturs, were used in this
study. ‘The origins of these lines are shown in Table 1,

The eight inbred lines G—4, G—102, 303—A, 307—A, 221D, 251-B.
516 and 227—B were used In a complete diallel crossing programme. A
diallel cross set involving the eight inbred lines was executed and the twenty

eight ¥ hybrids and thelr reciprocals were sown aleng with the oight parents

in a randomized complete block design with four replications. Planting was

‘made in hills where 10 single plants were spaced 30 cm apart and 30 cm
‘between hills.

Data were teken on all ¥ s and the parents for' grain yield per plant,
weight of 100-kernels, pumber of grains per ear, and shelling ratio,

Data were statistically analysed for each character on the mean plot
basis, ' —test was useéd to determine the significance of the observed differences.
Heterosis was determined as the percentage increase of F over the mid-pareats
pnd the better parents, according to Bhatt (1071). General and  specific




combining abilities were estimated using method 1 model 1 as proposed by
‘Grifing (1856).

RESULTS AND DISCUSSION
1. Heterosis:

The expreseion of heterotlc values for the characters studied are given

in Table 2 which shows that the degree of heterosis varied for the different

a. Grain yield per plant:

Grain yleld per plant showed marked heterosis over the mid and better
parents in all crosses studled where highly significant values were observed
for all crosses over the mid and better parents except the crosses (9 and 14)
which were significantly higher than their respective mid parents only,
Regarding the heterosis with the mid-parent, a wide range was noticed from
55.80 to 389.49%. it varied between 27.14 and 30865% with respect to the
better parent. Similar findings were reported by Leng (1954) who stated that
3'1 hybrids were superior over thelr respective parents ln the mean valoes
for total grain yleld.

In addition, Krolikowski (1969) pointed out that heterosis was significant
in 1!;_“ hybrids for grain yield per plant. Furthermore, he emphasized this
conclusion in (1973) as he found that heterotic effects reached almost 2009/
of the mid-parental grain yield, or 1509/ over the better parent.

b. Weight of 100—kernels:

Weight of 100—kernels showed highly significant positive heterosis
in all crosses {(except cross 23) over the mid-parent, ranging from 1.65 to
41000/, On the other hand, highly significant positive beterosis over better
parents were observed in crosses 1 through 4, § through 16, 20 through 22 and
26 through 28. In two crosses (19 and 25) non-significant positive values were
recorded for heterosis. Crosses 5 and 17 were exactly equal to thelr respective

B —




TABLE 1. The origin of the elght fabred lines of maize (Zea mays L)

Code No. Lines Origin
1 G4 American Early (A.E)
2 G—102 Giza Baladi (G.B.)
3 303—A u, 1210
& 307—A 5. C. U 120
5 221—D Early white composite
8 251—B Hyman
if 516 (K 61 x 210) x 210
8 227—B Tuxpano

hetter parents (zero heterosis). Nen-significant regative heterosis over the
better-parent was observed in ecross 18. The cross 23 showed significant
negative heterosis over the better-parent, while the cross 24 showed highly
significant negative heterosis over the better-parent.  This could be attributed
to the fact that elther one or both parents Involved In such crosses were poor
combiners (both in G.C.A. and 8.C.A.) for this character. As a conseguence
they falled to bring about the appropriate genetic poel necessary for the
manifestation of the heterotic effects at crossing. These results were
generally In agreement with Lhose obtained by Leng (1954). Moreover. the

failure of some crosses to show heterctie effect was also reported by Kraven-
chko ef al, (1971),

€. Number of grains per ear:

Number of grains per var showed highly significant positive heterosiz
over the mid-parents In crosses 5 7. 13, 16, 18, 20, 22, 23, 25 26, 27 and 28
and only significant heterosla In crosses 1,2, £, 6. 11, 12, 15, 19 and 21 over
the mid-parest, ranging from 29.99 to 2246887.  Meanwhile, the crosscs

7. 13, 18, 23, 25 and 27 showed highly significant positive heterosis and only

g




significant onea In crosses 2, 5, 6, 12, 18, 28 and 28 over the better parent,
ranging from 9.63 to 1&2.&6% Such results were in agreement with those
obtained by Leng (1953, 1854) who reported that the number of Kerrpels per
car had a higher degree of heterogis in the F‘ hybrid over their parental inbreds.

Bimllar conclusion was also drawn by Shereverya and Bkkerman (1971),

d. Shelling ratio:

Shelling ratfo character showed highly significant positive heterosis in
crosses 4 through 7, 10, 13, 15, 16 and 18 through 28 and only significant

heterosls in crosses 2, 14 and 17, ranging from 1.16 to 25_.50% when compared
with mid-parents.  Howaever, the crosses 4, 3, 7, 15, 18, 23, 24, 25, 26, 27 and

28 shewed highly significant positive heterosis. Meanwhile, the cross 12

showed highly uiznificant negative hetercsis, and significant negative heterosis

In cresses 11 and 17 over the better parents, ranging from —3.16 to 15.139/.
Thiz again could be due to the parents being poor combiners for this character
B8 indicated before.

2. Combing Abiiiy:

Combintng ability was studled in the 28 dlalle] croases for the above
characgters. The analysis of viclance for both genera]l rnd specific combining
ahilily effects for the parents and crosses are shown in Table 3,  The mean
gquares for the ggroncmic charzotery studied for specific combinlng ability
revealed that the verlincea were highly significant In all characters studled
mdicating that mest of the major portion of the genetic variance in the base
population was either dominant or was over dominant o nature. However,
peneral combining ability variances werg also significant which indicated the

presence of additive genetic effects.

a. Generagl Combining Ability:

HEstimates of general combining zbllity values of ihe sight inbred Hnes

for the previously mentionzd characlers are given in Table 4.
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TAEZLE 3.

Mean squares from dlallel analysis for general and speclfic combining

ability.
Mean Squares
No. of
Grain yield Weight of grains Shelling

Sources D.F, per plant 100-kernéls per ear ‘ratio
GCA T 1664.764+ 38.503* 18515,228* 30,238~
RCA 28 21058.508%* 1143.395%**  255395.30%* 4113.373%+
* P ¢ 0,05
P s 001
GCA . General combining ability
BCA - Specific combinlng abllity,

‘1) Grain yield per ploent:

The Inbred line Giza—+4 wae shovn to b a very good combiner with

all cther inbred lincs with respect o ithis char

227—F was a good combloer (Tahble 4

apter, while the inbred line

On the other hand, the nbred lines

G102, 221D and 251—B showed negertive values of general eombining
abiliiy However, the inbreds 303--A, 307—A and 518 showod negligible

general comblning an!lity effects.

The inbred lnes used in this study were desrended from different gopetic
gources.  As § matter of Fact, 1t is ezpected that they will differ in thelr
genetie constitution and consequently diifer in their reactiono Lo general combine-
ing abllity. Such fesults werr reuched by several authors, among thum
WKhangil'Din apd Viktimirey (1971) who found that inbred linss differcd 1o

their reaction te general combining aiility.

— 88 —



(2) Weight of 100—keruels:

The inbred lnes G—4, G—102. 303 —A and 281 -1 wera gocd combinoes
for 100-kernel weight character. Meanwhile, the inbreds 307—A, 251 B, 516
and 227-B showed poverty in their general combluing ablily effecl: as they
recorded negative values (n this respect. These results agrced to a certiin
extent with the Gnding of Piovarel (1973).

(8) Number of grains per ear:

The inbreds G—4, 307—A, 616 and 227 —B were good combiners for tius
character, On the other hand, the ilnbreds G—102, 303—A, 221D, and
251—B showed negative values for general combining ability.

t4+ Shelling ratio:!

The inbred lnes G—4, 303—A, 307T—A, and 220-—A appeared 0 possess
good combining ability effects ror shelling ratio chardcter, However, the
fnbreds 102, 251--B §16 and 227 -1 showed negligible negative vilues ror
geueral combining ability. Similur findings were reported by Nanda (1964),
who found poor genersl combinmg ability of elght Inbred linea for shelling

perceniage,
‘) Bpacific combinmag  abilitu:

Estimates Ior speatic combining ability were stodied ln the twenty-

elght crosses for the yieid componcnt: (Teble 5.

1) Grawn yleld per plant

Ketimates for specific combiming ability were studied in the twenty-
in the four crosses (G—4 X 4083—A, G —4 X 227—B, G—1028227—B and
251—B X 5161 and only significant in the crosses G—¢ X 251—E, 303—A X
251—H, 2307T—A X 251—B and 307—A X 227—-B. It was Interesting to note
that the inbred line G—4 which exhibited high general combining ability effect
showed corresponding high specitic combining ability eifects when crossed

with the imbreds 302—A z-d 251—E even though the latter Inbreds were
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themselves poor combiners, This conclusior 18 in accordance with the those
of Khangil'Din and Viktimirov (1871). On the otier hauod, the iabred line
251—B which exhibited poverty in geperal combinisg ability e¥ects showed
high specific combining ability effects when crossed with the inbreds G—«,
303—A, 30T—A and 516. Such results indicate thal the inbred lne 251—5
could be considersd a good Inbred for specific combining ability with vespect
to this character in spite of its fallure in general combining ability effect. This
was in accordance with the results of Luchsinger et al. (1971},

re) Weight of 100—karnels:

Two crosses (G—4 X 3023 —A and G—102 X 221- D) eshowed highly
slgnificant positive specific combining abilitles for 100 —kernel welght
character, where all parents were good combiners, Meanwhlle, three crosses
(G—102 X 227—B, 2307—A X 516 and 251—8 X 516) suowed significant positive
specific combining sbility for this character, The highest specific combining
gbility effect (3.68) wuas obtzined from the cross batween the two jabreds
G—4, 303—A which exhibited high general combining  ability for thie

charaeter,

%) Number of griaing per ear:

Five crosges (G—4 X 201 —B, G—4 X 227 B, G102 X 227—RB, 307—A X
227—B and 231—B X 5161 she'ved highiv signltcant pesitive specific combin-
ingz abllities for thils character whilv six crosses (303—A X 251—B, 303—A X
227—B, 307—A X 22t D, 307 —A X 251 —B. 221—D X 251—B and 221D X
227—B) indicated sigmificant positive specific combining  ability, Such
crosses represented three types of comibinations, high X high, high X low and

low X low general combiners,

fy) Shelling ratio:

The cross 202—A X 227—B showed highly significant positive specific
combinlng ability for thls character in which lne 303—A  showed highly

gignificant positlve general combining ability and the other was negatlve for
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geoeral combinlng abllity.  Meanwhile, the four crosses G—4 X 227—B,
G—102 X 227—8, 221D X 516 and 221—D X 227--B showed significant

positive specific combining abllitles. In these ¢rosses two types of combina-

tions were represented, high X low and low X low general combiners.
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HETEROSIS AND COMBINING ABILITY IN
MAIZE (ZEA MAYS L.)
I1. CHEMICAL CONSTITUENTS AND
SEROLOGICAL ANALYSIS
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An 8 x 8 diallel crossing programme was carried out on elght inbred lines
as reported in Part I of this serles.  Heterotic effects were studied with respect
to proteln and carbohydrate contents of the kernels.  Serological analysis was
used to predict for heterosis and combining ability.

Many crosses showed marked decrease in total proteln content belaw
their respective mid and better parents.  However, few crosses exhibited
appreciable heterosis In this respect.  Many crosses recorded substantial

All crosses exhibited negative association between proteln and total
carbohydrates content of the maize kernel In their helerotic performances,
SHORE6 bro™ Croinks W oA e e T et e

Berological analysis indicated that the double diffusion technique waz a
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‘satisfactory tool for the prediction of general combining abilit ',, Specific

of sharpness of the precipitation lines, It was difficult to distin e
pattern of association between heterosis and the serological analysia.
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INTRODUCTION

Production of hybrid corn high in protein content as well as ylelding
ability has been the breeder’s target for many years In order to fill some of

the shortage In protefn sources in grain crops. Carles et al. (1952) observed
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that the marked hsterosis in yield of the hybrids was accompanied by signifi-
cant decling in protein content. Dumanovic (1981) indicated that low
protein content was dominant in most F! crosses between parental forms

differing in protein content: One hybrid was intermediate in protein content,

Zuravlev et agl. (1965) analysed the grain of 50 malze hybrids and lines
from the world collestion and reported that some of them had up to 16.39(
proteln in the endosperm,

Aseeva [1872) reported that the proteln percentage of the grain showed
intermediate inheritance, wherzas hybrids exhibited heterosis in protein yield
per plant.

Popova and Ruskova (1972) found wide variability in content of protein in
the grain of four inbreds, Such varlability was shown to be gernetieally
controlled.

Protein content was generally accompanied by significant decline In total
carbohydrates content or vise versa, for this reason, the production of hybrids
which are high both in protein and total carbohydrates content was very impor-
tant task in food production.

Rosenbrook and Andraws (1970) studied elght inbreds and their )3‘1 hybrids,
including rociprocals. The inbreds differed in carbohydrate composition 28
days after pollinatfon.

Rosenbrook and Andrews (1971) reportsd highly slgnificant GCA variances
and nonsignificant SCA variances for differént carbohydrate fractions In corn
kernsle and indicated that their inheritance was highly additive,

Urano (1955) studied precipitin reaction between three lines isolated from
Reld's Early Yellow malze; Marked preclpitin reactlons occured between
inbreds that had been Isolated comparatively early; a less marked reactlon
was found between either of these strains and a line Isolated later.

Urano and Aral (1956) determined the degree of heterosis in nine single
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crosses between inbred lines and compared them with the precipitin reaction of

each combination. A negative correlation between the degree of heterosis and
quantity of precipitin was established.

Yamasakl et al. (1956) showed that l?'l hybrid involving inbreds of Japanese
filnt and dent from Corn Belt of the U.S.A. Indicated that the degree of heterosils

for grain yleld was significantly and negatively associated with the
precipitin.

The objects of this investigation were to study heterotic manifestations
with respect to proteln and carbohydrate contents of the malze kernels and to
screen for combining ability and heterotic combinations by serological analysis.

MATERIALS AND METHODS

Eight inbred lines of malze namely, G—4, G—102, 303—A, 307—A, 221—D,
251—B, 518, 227—B werc used In a complete diallel crossing programme. The
origin of these lines were presented in Part I of this serlea.

1. Estimation of protein content:

Based on the concept that proteins react with the monosulfonic azo
dye, Acld Orange 12, to form an Insoluble complex, estimation of protein
was made on colourimetric measurements of unbound dye through its
relatlonship to total nitrogen. This technique i{s known as Dye-binding
capaclty “DBC" techniqus which was advanced by Udy (1956) and proved
to be highly correlated with the nitrogen or crude protein content,  Udy
{1958) method was followed in this study.

2. Estimation of carbohudrates content:

The technique used for total carbohydrates analysis was that adopted
by Shaffer & Hartmann (1921}.

8. Harologlcal studies:

The two Inbred lines G—4 and 307—A were used to lmmunize rabbits
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and produce antisera. The method of Hsleh and Frey (1972) was applied.
The gel double-diffusion technigue (Ouchterlony, 1968) was used to determine
qudlitative antigen affinitles among the Inbred lines of maize,

RESULTS AND DISCUSSION
. Heterosis jor protein content:

Total protein content of the grain showed decrease Inm almost all !‘:

hybrids below both mid-and better parents, Table 1, However, the seven

trosses 2, 3, 4, 5, 7, 10 and 20 exhibited either significant or highly significant
positive heterosls over thelr respective mid parents. On the other hand, in
the fourteen crosses 8, 9, 11, 12, 13, 14, 15, 16, 17, 18, 21, 22, 24, and 28, highly
slgnificant negative heterosis below the mid parents were recorded while the
tross 250 was negatively signlficant below the mid parent. The rest of the
crosses exhibited negligible values of heterosis.  With respect to the better
parent, crosses 3 and 7 were the only two hybrids which gave highly significant

positive heterosis over the better parent, while cross 10 gave positive, yet

negligible walue in this conmnection.  All other 25 crosses scored negative

values below the better parents which were highly significant. These results
were partially In agreement with those obtalned by Dumanovic (1861), who
indicated that low protein content was dominant in most If'l crossea between

parental forms differing in protein content.

b. Heterosis for carbohydrate content:

Total carbohydrate content of the grain showed highly significant positive
Tesults in the crosses 9, 10, 12, 13, 15, 22, 23, 24, 25, 26 and 27 over thelr
respective mid parents whereas crosses 6 and 18 gave significantly positive
values over the mid parents. The rest of the crosses gave insignificent values
of heterosis, ~ With respect to heterosis over the better parent, highly
significant positive values were obtained for the crosses 9, 10, 13, 22, 23, 25 and
27, whereas significently positive values were scored for cross 12.  The rest
of the crosses showed elther negligible or negatively significant values below
their respective better parests (Table 1). This was in agreement with the
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TABIE 1. Expression of heterosis In Fx zeeds over mid-and better parents in
percent of total proteins and total carbohydrates contents for twenty-
eight hybrids of maize diallel crosses.

Total Total

Cross carbohydrates proteins

No. Crosses M.P. B.P, M.P.

0 GIOTHES NLE BEP. me. ég.\
z G—I0Z x G—4 —1.97 —5.10+* 0.88 —14.92%*
2 208—A x G—4 0.012 —0.12 28,929 —8.23%
3 T—A XG4 —1.30 —3.82¢e 18.44°® 701e=
4 221—-D x G—4 2.02 —2.53 18.33%* —4,05¢%°
b 251—B x G—4 2.02 —2.53 2.65° —18.43%*
6 516 x G—4 2.58* 1.28 1.03 —3.920¢
T 227—B x G4 0.012 —2.53 30.76** 17.24%*
8 303—A x G—102 2.01 Zero —15,78%% = —24.70*"
9 307—A x G—102 6.09%2 5.37%* —6.45%%  —13.43%s

10  221-D x G—102 6.55%* £,10%* 8.38%* 1.35

11 251—B x G—102 1.38 Zero —19.40%%  —1D.40%°

1z 516 x G—102 4.674* 2.60% —8.47%*  —19.40%%

13 227—B x G—102 4.76% 4.06%= —15.20%= —20.80=+

14 307—A. x 303—A —1.33 —2.83* — 2120 8411k

15 221—D x 303—A 476 181 —BiP1%= | —12.04%°

16 251—B x 305—A 0,68 —2.63* —21.05%% | —29.41%¢

17 516 x S03—A 151 1.51 —268.47%*  —41.76%*

18 227—B x 303—A 2.66* 131 —8.407%  _13.82%*
19 221—D x 307T—A 2,06 Zero 2.29 —B,45%*

20 251—B x 307—A 0.68 —1.35 3.22¢ —4.47%*

2 516 x 307T—A Zero —1.31 —1131%%  —1578%*

22 207—B x 307—A 4.05% £05%*  —11,30%*  —12.06%*
23 251—B x 221—D 7.04%* 7.04%* —0.70 —5.40%*
24 516 x 221—D 4.76% 1.31 —13.80%*  —27.02*°
25 227—B x 221—D 8.20% 4,058 —3,03* —13.51°
268 518 x 251—B 3.40%* Zero —1.69 —13.43**
27 227—B x 251—B 8.93%* 6.73%% —0.80 —T.46%*
28 227—B x 518 Zero —1.31 —11,92%¢ . —17.24°°

L.S.D. at 59/ level 258 233
L.3D. at 19/ level 374 3.37

_1P2_




results of Rosenbrook end Andrews (1963) who found significant differences for

carbohydrate fractions existing among parental and F‘I kernels in reciprocal
crogses among elght Inbred linea. ‘

2. Relationship between protein and carbohydrates contents:

In general, oll crosses exhibited negative associatlons between proteln and
total carhohydrates contents of the malze grain in thair heterotic performances.
For instunce, crosses 3 and T exhibited highly significant nositive heterosls
above their respective mid and better parents for protein contents while
recerding highly significant negative values for total carbohydrates of the
grain. Oz the other hand, ¢rosses 9, 12, 13, 22, 23, 24, 25 and 27 showed the
roverse trends, as they recorded a significantly negalive helerosis below their
respective mid and/or better parents with respect to their protein countents,
whereas their carbohydraie contents showed significantly positive heterotic
values (Table 1). These results were o sccordance with those of Rusano-
vschi (1972), who reported negative corraélation between protein content and
starch content auong 13 inbred lines of mialze, It was iuteresting to note
that crosses Y and 14 recorded positive asdocistion vetween protein and carbo-
hydrate contents of the grain, as it ezhibited marked positive heterosls for
protein content over their respective mid parents. whlle scoriug nlso hignly
significant positive heterosis for carbohydrates content over their respective_ mid
and bettor parents., Such hybrids could have gignificant agrononilc values,

i

d. Serological studies:

The reactions of the antiserum-antigen in the double diffuslon gel technigque
ars glven according to the following ranks, which were based on the degree of
sharpness of tie serological bands:

0 _ o precipitation line,

1 _ Very fairt precipitation line.

-

= Faint precipitation lne,

3 _ Clear precipitation lUnpe
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4 - Bharp precipitation line.

Accordingly, results for the two sets of serological remetions, where the
good combiner (Giza 4) was used as an antiserum In the first set against
antlgens of the eight inbred lines whereas the poor combiner (307—A) served
as antiserum against the same aight inbred Unes in the second set. are
presented In Figures 1 and 2 and Table (2).

It is obvious that the good combiner generally gave clear (rank 3) or
faint (rank 2) precipitation lines with most of the Inbred lines, In contrast,
the poor combiner was characterized by the occurrence of rather very faint
precipitation iines {rank 1) with the same antigenic extracts of all the inbred
ilnes except % and % wiiich gave faint Unes (rank 2). However, the dlfferences
between the two sets of reactions were clear —cut and indicated that the
double diffusion technique used in this study was a satisfactory tool for the
prediction of general combining ability, The relationships between the
double diffusion test and actual specific combining ability values and heterosis

obtained In this study for grain yield per plant are presented in Table 3.

it Is interesting to note that speclfic combining ablllty values Were
Invariably nfgatively assuciafed with the degres of sharphess of the preécipita-
tion lines. For Instance, the thieé crosses: 1 x 4, 1 X 5 and 1 x 7 exhibitia
rather low lnsiguificant 8. C. A. values and yet thelr é.nﬂgen/annbody reactions
showed clear precipitation lines (rank 3)., On the other hand, crosses: 1 X 3
and 1 x 6 scored highly significant positive S.C.A. values while their antigeny
antibody redctions gave rather very faint precipitation llnes (rank 1).  This
could be attributed to the fact that very faint precipitation lines would
probably Indleate the presence of a great deal of genetic diverzence (Hsieh
and Frey, 1872) between the inbred lines in a given double diffusion test, and
therefore their contributions in actual single crosses would result in the
manifestation of marked S.C.A.

Such explanation is In accordance with the general concession about the

— 104 —




Fig, (1): Serological rcactions bstwesn gnuserum G—4 (1)

and the antigens (1 through £) (See text for detalls).

o

Fig. (2): Serological reactions hetwesn antserum 2307 A (4) aod

the antigens (1 through $) (See text for detalls).
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TABLE 2,

Serological reactions of the antisera of good and poor cowmnbiners

agzinst antigens of the eight inbred lines,

Antiserum 1 Antiserun 4
(Good combiner) {Poor combiner)

Antigen (G—4) (307—A)
1 (G—4) 2% 1
g (G—102) 2 2
3 (308—A) 1 1
4 (30T—A) 3 1
5 (221—D) 3 1
6 (251—B) 1 1
7 (516) 3 1
& (227—R) 2 2

Numerical ranks (see text for details),

TABLE 3. 3Setclogical reactions, specific combining abillty, and helerosis

for the good combiner with the elght inbred lines.

Inbred line Serclogical Grain yleld per plant

code No., rank S.C.A. o/ Heterosla
2z 2 6.02 116,767
3 2 40.79%* 140.86>"
4 3 —4.34 50.8G**
] 3 5.13 92.47»*
b 1 19.82¢ 97.58%*
7 3 14.43 118.13**
8§ 2 a0.045* 137.36%"

Complled from Tables preseutad in Part I of this series.
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Basls for bringing abo:t tie best combipations to poodidcs Bybrid corn (Shull
1909),

Since all seven comblnations of Lue inlie. Lo with the good combiner
exhibited highly signidcant hoterdtic vase.- for o .. yeld per plant, It wns
difficult to distinguish the pattern of ussociatin Letween heterpgis and tho
serological analysls. This wae I disagresniont woou the Tesults of Yamasal
#t al. (1856), who repoited that Lue degie ol Lct<icais for graip vield was
significantly and negatively associated v il the wwoust Of precipitio,
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LEAF DRYING OF CORN (ZEA MAYS L.,
ITS CAUSES AND EFFECTS ON YIELD®
A. H. Al-Younis’ and A. S. Baldaw?’
(Revised MS received 3 December 1978)
SUMMARY

Drying of cern is a phenomenon studled for the first time in Ifsaq.  Two
distingulshed types of this phenomenon are noted, stripe drying
and full drying of leaves, Laboratory studies showed no pathogenic agent
involved in causing these two types of symptoms on corn plants, It was
postulated that this phenomenon may be due to either high temperature or to

the effect of granular diazinon which s applied to control the corn borer
(Sesamia cretica).

The results of seeding dates showed a significant difference for the stripe
drylng among the seeding dates. The highest drying occured on July 10th and
the lowest on August first. Highly significant differcnce was also obtained
for the full drying of the leaves, the highest drying occured on June 20th,
and the lowest on August first,

A significant difference was also obtained for the yieid, the highest was
reached on July 10th, while the lowest on June first, A significant negative
correlation coefficient between the full leaf drying and the grain yield was
found.

Study of the effect of different dosages of diazinon on drying of the leaves
in two growing seasons revealed no significant effect on the occurange of elther
itripe or full leaving drying.

*  Presented In the Serond Spientific Confersnce, Baghdad 1975

1. Dept. of Fleld Crops, College of Agriculturs, University of Baghdad,

2. Directorate General of Plant Protection, Minlstry of Agriculture and
Agrarian Reform.
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Corn has become a major crop in Traq since 1968 because of high demands
for feed in the poultry industry of the country. The total area grown anpually
is about 10 thousand hectares®.  With this fast expansion in the cultivation of -
'Mmpmmmprob}mwmohamtomcmde loafdrymgphm
on. Mecﬂmrangeﬂi-—-es%iaeomﬂem according to the survey made in
1971. ‘Two types of leaf drying were recognized funlmm (Fig. 1)
MWWW(WS) cterized by complete
drylng of young upper leaves of plants located around the = ke The drying
oceurs at the time of tassel formation and pollen shedding.  While the latter
Is characterizod by chloratic spots appearing along the midrib and parallel to
each other in their arrangements.  With the proceeding age of tho leaves, the
chloratic spots enlarge and become whitish in colour. This type of drying
takes place on the fourth or fifth leaf up to the elghth leaf from the base of the
plant, The symptoms appear at the time of ear formation. To our know-
ledge no one in Iraq has studied this phenomenon yet, no description partic

larly the stripe leaf drying has been made in the literature (Bﬁrmm
1949; and Dickson, 1956),

] mm&whsdeyWasmnndont the main causes of this
anaxueﬁecmonmymm

(mnw smm Organisation (1975). L
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=y MATERIALS AND METHODS

Pathogenicity studies showed no pathogenle agent finvolved. It was
postulated that this phenomencn may be due to either high temperature of the
effect of granular diazinon which is applied to control com borer (Sesamia
oretica).  Therefore, it was decided to study the effect of seeding dates and
the application of different dosages of diazinon on the induction of this

1. Effect of seeding dates:

A randomized complete block design was used with 4 replications and 7
dates of seeding; I June, 10 June, 20 June, 1 July, 10 July, 20 July, and 1
August.  Four rows for each date used in each replication (5 m long and 75
em apart). Texas 34, a double hybrid, seeds were used and spaced 30 cm
along each row. The experiment was fortilized with 40 kg/ha PO, and
80 kg/ha nitrogen half of the dose of N and full dose of PO were applied
azmoﬁnwofmgmmemnwadmunrmmﬁ
days later. mxhnumudmlnnnmmmpamtwesmdre&uvehumﬁw
during the growing season were recorded.  Number of plants with stripe leat
d!:ﬁ:uz full leaf arying were recorded and their percontagas ‘were cs,lmlated

m&-g_rain y!eld was adjusted to 15&-% molsture content.

Effect of digzinon on lsaf drying:

Seven levels of diazinon; (zero, 4, 8, 12, 16, 20 and 24 kg/ha) were used
to explore their effect on the appearance of the phenomenon. 'meexpm
tal design, seed variety, seeding method, number and length of rows and
fertilizer used were the same as in the exveriment on seeding ﬂlxte& Seeds
were sown In April as o spring crop. The diazinon for each level included
in this experiment splitted equally and each half was applied 20 and 30 days
after emergence of seedlings as recommended Dby the Directorate of Plant
Protectlon, Iraq. Percentages of plants showing each type of leaf drying were
calculated.  Grain yleld was adjusted to 15.504. Notes on Insect Infestation
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were recorded and will be presented in a separate paper. This experiment
~was repeated m July st the same year for an autuma crop.

RESULTS AND DISCUSSION
1. Effect of date of planting on leaf drying:

a.  Stripe leaf drytng: A significant difference was obtained for the stripe
leat drying among. the seeding dates. The highest drying percentage was 3.12 on
July 10th and the lowest was 1.2 on August 1st (Tahle 2). These results indicate
the effect of the higher temperature during the growth period of corn seeded

on July 10th which occured mainly during August in which the average
maximum temperature was 44.3¢C (Table 1).

b. Full leaf drying: A significant @ifference was also obtained in the
full drying of the leaves. The highest and lowest drying was 4.7 and 0.79;
occurring on June 20th and August 1st respectively (Table 3). This result
showed the effect of different temperatures.  For the corn seeded during June
the drying of the upper leaves took place in August (44.3°C), while corn
seeded during July and August displayed the same symptoms in September
and October where tiie temperatures were 40.1 and 35.4°C respectively (Table 1).

‘¢, Grain yisld: As it can be seen from Table 4 a significant difference was
found In grain yleld of different seeding dates, the highest yield obtained was
288219 kg/ha (July 10th) while the lowest was 18317 kg/ha in (Junme 1st),
“This highest yleld may be interpreted as a result of the lowest percentage of
mmmmmmmmwﬂummatm eomponents
(Baktash, 1974).

d. Correlation coefficients: The grain yield and full leat drying were
‘negatively and significan 'ﬁy"éorramea. thus Indicating the effect of full leaf
drying In reducing leaf area and photosynthesis process, and cousequently
the grain yield.

'A-poaaﬁlum correlation was found ‘between thestﬁimlw drying qg:ﬂ full
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mtheprmeeotthem ameethentupewm.madbﬂon
the full leaf drying this may make the upper leaves of the plants whitch

exhibit the full leaf drying more sensitive to be affected by the direct exposure

to sunlight,

Effect of diazinon on leaf @rying: mwgmnmtmwmomw
nelther In stripe nor in full leaf drying by applying different dosages of dia-
zinon, which Indicates the lacking effect of diazinon on these types of leaf
drying (Table 6). No significant difference was obtained for the grain yield

st different dosages of dlazinon, the highest yield, however, was 22387 at
12 kg/ha level (Table 6), Significant positive correlation was found between

stripe and full leaf drying (Table 5). The same experiment of diazinon
eﬂmwurwwtedmmtmormemywndmermuwmw
wﬂhthmtonnﬂtnéﬁﬁngtﬂhluﬁmﬂ

TABLE 1. Monthly alr temperatures and relative humidity during the
growing perlod of corn in 1071

c ¢ humidity o

EoE BagiE 8
g

October 354 18.0

November 238 8.0

1. Mintstry of Communications (1972).
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Fig. 1

Full leaf drying at the left, normal leaf in the middle, stripe leaf
arylng st the right sige.
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Fig. 2. Stripe leaf drying
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TABLE 2. Mean stripe leaf drylog percentages for various seeding dates®

Dates 10/%7  20/6 1/6 1/7 l0/8  20/7 1/8
Means 512 4.20 3.95 3.65 312 2.30 125

e e ——
LSD. 05 — 126 ., LSb.01 _ 173

Means underscored by the same line are not significantly different.

TABLE 3. Mean full leaf drying percentages for varlous seeding dates,

Dates 20/6 10/6 1/6 20/7 /7 10/7 1/8
Means 4.70 4.65 4.42 172 147 0.7 0.7
LSD. 05 - 111 LSD. 01 _ 152

TABLE 4. Means of grain yleld of corn for varlous seeding dates (Kg/ha),

Dates 10/7 1/8 1/7 20/7 20/6 10/6
Yield 2852.19 26223 221551 212251 948.01 723.75 18317
LSD. 05 _ 795.88 LED. 01 . 1091.47
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TABLE 6. Correlation coeficients between stripe and full leaf drylng and mean
grain yleld of corn.

Spring Autumn

planting planting
Traits Correlated r r T
Stripe lzaf drying % graln yisld —0.124 —0.189 0.300
Full leaf drying x grain yield —0,794% —0.152 0.223
Stripe x full leaf drying 0.399 0.687%* 0.692°*

e 4 0.01

TABLE 6, Incidence of stripe leaf and full lsaf drying, and mean grain yield as
affected by different diazinon dosages (Spring and autumn plantings).

Planting Season Spring

Diazinon dosage 0 4 g 12 186 20 24
Kg/ha

Stripe leaf 2.40 3.55 3.00 3.15 2.85 2.70 3.55
drying 9/

Full leat 1.75 1.60 2.40 1.75 2.05 1.80 2.75
drying %

Grain yield 726.4 1961.0 1838.7 2238.7 1851.4 2185.7 1834.0
Kg/ha

Planting Season Autumn

Dlazinon dosage 0 4 8 12 18 20 24
Kg/ha

Stripa leaf 4.00 3.30 3.70 3.85 3.45 3.85 3.55
‘drying of

Full lea? 2.20 1.40 185 1.20 1.35 195 1.45

Grain yleid 31734 34100 37344 3868.4 2828.4 22413 3078.4
Keg/ha
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OPTIMUM RATE OF SEEDING OF FENUGREEK
(TRIGONELLA FOENUMGRAECUM) FOR
FORAGE PRODUCTION
Hikmat Askar Al-Roumi and Abdul Jalil Ibrahim Al-Mursoonsi
Department of Field Crops, College of Agriculture,
University of Baghdad, Abu-Ghraib
(Revised MS received 5 December 1978)
SUMMARY

A two years experiment was conducted at Abu Ghratb to determine the
optimum rate of seeding fenugreek praduction.

A complete randomized block design with six rates of seeding (3 to 18 kg/
Donum) and four replications was used. The results showed that 15 kg/

Donum was the optimum rate of seeding which gave 1.68 tons of green forage

per donum.

Ll Ot 34l omE 21 G A LS Ui § el Lot )
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INTRODUCTION

Forage ¢rops known to Iragi farmers are zlfalfa and barley and to
leszer extent berseem. There are indications that fenugreek may perform
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well under prevalling frag! conditions (El-Shamma, 1966). Very Uttle work
has bzen done on this winter legume in Iraq.  Duc to its muiti-uses (food,
feed, medlcine) and certaln characteristies (stimulant for milk secretion) (Al-
Khashin and Al-Barl, 1975), fonugroek is likely to roceive more attentlon in

the near future. Therefore research work on thls crop for forage production
is required.

Rate of seeding of fenugreek has beon a controvergial lgsue, While some
references Indicated that 4 Kg/donum is suftable (Kuralkchi and Al-Yunis, 1977),
othérs recommended 23 Kg/Donum (Al-Khishin and Al-Bafi, 1975). Whereas,
Heath et al. (1975) mentioned 7 Kg/donum.

In California, the sceds are either drilled or broadeasted at the rate of 8
Kg/Donum for green manure crop or &t the rate of £+—5 Kg/Donum for seed
production (Piper, 1931). The lower rate may be used for sesd production
while higher rates are used for forage production. The objective of this
study was to determine the optimum Tate of seeding fenugreek for forage
production under prevailing conditions In central Iraq,

MATERIALS AND METHODS

A eompléte randomized block design experiment with six rates of seeding

and four replications was condueted in 1075 and 1976 at Abu Ghralb (College
of Agriculture Experiment farm). '

Five rates of seeding (3, B, 9, 12, and 15 Kg/Donum) were used n 1975
and another level (18 kg/Donum) was applied in 1976,

Plots were 3 x 4m each. Soil was ploughed with moldboard plough.
Seeds of local variety were weighed at the siven rate for each plot, and
broadcasted by hand.  The scil of the experiment was silty clay with a pH of
76 and EC of 3.7 mm hos/em. Hand weeding wag done only during the
first season.  Yield data were recorded by harvesting the whole plot at full
bloom. From each plot the remalning weeds weve isclated during harvest.
The green crop of fenugreek was weighed and yleld data was recorded in

— 121 —



terms of Kg/Donum, Data were subjected to analysis of variance (Steel and
Torrie 1980),

RESULTS AND DISCUSSION

48 a forage, this crop was tested in observation trials only. El-Shamms
(1966) pointed out that two varieties of fenugreek gave about 1.5 tons forage
per donum, which was rather low compared to other annual winter legumes.

Radwan and Al-Fakhry (1976) indicated that fenugreek 1is Trich ip
digestible protein (1‘3.3%) and minerals when used as e forage crop. [Piper
(1931) mentioned a yleld of about 320 Kg/Donum of fenugreek forage in Santa
Paula, Californla and a yield of about 4000 Kg/Donum in San Joaguin Valley.

The results of two seasons clearly showed that an increase in forage yield
was obtained with Increasing rate of seeding up to 15 Kg/Donum, 1In the
first season, 15 Kg/Donum which was the highest level gave the highest yield.

When an another treatment (18 Kg/Donum) was added the followlng year,
the new rate of seeding resulted In a reduced yield (Table 1).

During the second season all treatments showed reduction in yield because
no hand weeding was performed during that season. Further studies are
needed to evaluate the chemical composition of fenugreek forage In Iraq.

TABLE 1. Effect of rate of seeding on forage yield of a local variety of
fenugreek tested for two years In Abu Ghralb,

Green forage production

Beeding Rate (Kg/Donum)
Kg/Donum 1975/1876 1976/1977 Mean
3 706.6 486.0 696,77
L] 1308.9 546.9 927.9
9 1858.6 901.0 1277.3
12 16887.3 1367.4 1027.4
15 1855.6 1515.6 1686.1
18 — 1255.2 1255.2
LsD 0.05 2142 655.5
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OPTIMUM PLOT SIZE AND SHAPE FOR
FLAX (LINUM USITATISSTMUM L.) IN CENTRAL TRAQ
M.A. Younis, A.H. Al-Younis, and N.A. Zain Al-Abidin,
(Revised MS Received 25 December 1978)
SUMMARY

Tweo uniformity tests were conducted at the College of Agriculture, Abu-
Ghraib, Central Iraq, during 197577, to determine optimum plot size and
shape for flax. Comparison of different plot sizes and shapes were made
on the basls of their relative efficiencies caiculeted from variance on & per
unit basis, The study inodicated an optimum harvested plot of 2 x4 m.
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INTRODUCTION

Flax is an important industrial crop used for both oll and fiber production.
Most of the crop in Iraq is grown in the central reglon and the seeds are used

for oil extraction., An important aspect for research on crops is to determine
the optimum plot size and shape. Several studies have been publighed on
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optimum plot size and shape for safflower (Wiedmann and Leninger, 1983),
wheat (Younis and Tambmi, 1970), pes (Zuhlke and Gritton, 1969), corn
(Fleming et al., 1957, Younis et al, 1978), sorghuin (Sticklsr, 1980), and

tobacco (Crews et al., 1963), As for as can be ascertained, no similar work
has been done on flax in Irag.

MATERIALS AND METHODS

Two uniformity tests were conducted at the College of Agriculture,
Abu-Ghraib, in 1975—76 and 1976—77. In each test, the experimental area
was 20 x 20 m. Rows were spaced at 25 cm and the seeds of the local flax
variety Morrocan 10 were planted at a rate of 40 Kg/ha in the third week of
November. ~Ammonium sulfate (219, N) was used at the rate of 200 Kg/ha,
splitted in two equal applications, one at the time of planting and the other
45 days later.  Triple supsrphosphate (459, Pé'o’j was applled at a rate of
100 Kg/ha at planting, Irrigation and weeding were carrled out as needed.
At harvest, two meters length from each side of the experimental area were
discarded to reduce border effect. The remaining 256 square meters were
harvested as one square meter units, threshed by hand and yleld per square
meter was recorded In grams, Variance on a per unit basis was calculated
for plot sizes of 1, 2, 4, 8, 18, 32 and 64 sguare meters in 13 plot shapes which
utilized all yleld data. Relative efiiciencies were obtalned assuming 100g/
efficlency for the 1 x 1 m plot (Wernsman, 1960), Cost of different plot
glzes and shapes were not consldered important in this study.

RESULTS AND DISCUSSION

Relatlve efficlencies of the different sizes and shapes of plota in the two
tests are presented in Table 1. Comparison of these indicated that these
values increased up to a harvested plot slze of 8 m® and then decreased with
larger plot sizes. Therefore this plot size was considered optimum for flax
in thig study, ‘This compares favorably with optimum plot size recommended

for small grains (Le Clerg, et gl. 1962; Younis nnd Tamimi, 1970). Data in
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Table 1 also reveal that rectangular plots wers more efficient than square plots
of the samo size, However, considering the coovenience of irrigating the

plots in the field, a harvested plot of 2 x 4 m Is recommended.

TABLE 1. Relative efficlenciea of different plot sizes and shapes for two flax trials

Relative efficlency o9

Plot size (m3) Plot shape (m) No. of plots 1975—178 1976—177
1 I S | 256 100 100
2 1x 2 128 102.7 106.4
& 1x 4 64 110.56 112.0
4 Zx 2 64 110.8 110.0
2 1x 8 3z 121.6 118.2
5 2x 4 32 112.9 120.9

16 1x18 16 1081 120.6
1¢ 2x § 16 115.7 1135
18 4x 4 16 104.5 112.7
b+ 2x 18 8 109.3 113.2
33 4x B 8 109.8 108.6
Gt 8x B8 4 85.7 95.4
&4 4 x 16 4 94.3 89.1
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F‘LAG SMUT OF WHEAT IN IRAQ
1. EFFECT OF SEEDING DATE ON DISEASE SEVERITY
Hamdi A. Majeed, Hussain Y. Al-Ani, Ali H., El-Bebadli and
~ Plant Protection Department, College of Agriculture,
University of Baghdad

d MS received 5 June 1978)

‘Wheat flag smut Is mainly spreading in the area under irrigation, as
well as in most of the growing areas In the northern regions of Irag. The
infectlon percentage reached up to 250, in tested wheat fields.

Late seeding date of wheat to mid December showed the lowest Infection
mmm&mgmtmmmﬂm w&theaﬂlernaedingdateste?/m.
25/10, 7/11, 20/11 and 3/12. '

Mexican 311 and Saberbek varfetles showed some resistance as eompmd
to Maxipak and Flourans oror in all of the seeding dates.
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INTRODUCTION
Flag smut, caused by Urocystis tritici koern is a minor disease of wheat
in Iraq. But In some years, this disease may cause severe losses In the
country. It should be polnted out also that in Irag 6 to 8 million donums
(1.5 — 2.0 milllon hectares) are planted with wheat each year. This area
‘constitutes over 609/ of the total acreage In the country, and accordingly any
work for Increasing yleld of wheat should receive priority In sny research

‘Flag smut usually spreads fn many countries such as Australla, Italy,
Pakistan, Japan, United States, China, Cyprus, Indla, Egypt, Chile and South
Africa (Hafiz 1051; Johnson, 1959; Holton and Johnson, 1043 and Yu. et ef.,
1945). However, In Traq it was first reported by Mustafa (1974).

The objective of this work was to reduce damage implicated on the
wheat crop by the flag smut disease. Thls report is the first In a serles of

A split plot expertment with 5 replications was conducted at Abu-Ghraid

.W Farm in 1970. In this experiment effect of date of seedin
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Infection of 5 wheat (Triticum aestivum koern) cultivars with fSiag smut was
studied.  The date as sub-plots were October 25, November 7, November 20,
December 3 and December 18,  The cultivars were Maxipak, Mexican 311,
Flourans oror, Ajeba 210 and Saberbelk,

mmnwmmmmuymmwmmmmwm
were obtalned from 14 plants collected from different locations, Furthor
Infected leaves were crushed to fine powder and divided equally, to 5 portions
used for infestation of these cultivar seads, and hand drilled in plots.  Planting
Ww2g In rows 25 em apart. The inoculum was collected from infected plants

during the previous spring from certuin fields In the northern and middle

regions of the country.

each field,

m “""w"“ to the above work, a my was made in 1970 and npma n

mmm of the country.

nmrs} AND DISCUSSION

It fs revealed from Table 1 that flag smut is endemie on wheat hi
northern and certain parts in the middle regions, It was noticed that disease
severity differed according to the cultivar as well as to the location. In many
flelds, durum wheat was found free of infection. ~Whereas, in the same area
the other cultivars were infected. In that respect Majeed et al.  (1977)
explained this phenomenon by the presence of four distinct races for this fungus.
Incidence of the disease had not been changed over 1970—1976 seasons, which
might be related to Inoculum stability or reduction caused by crop failure
during dry seasons and to seed treatment with funglcides against the covered
smut.

The absence of the disease from ﬂalda eg' the southern and most of the

middle areas was not investigated. However, it is worth while to study the
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effect of high acil salinity and environmental conditions of the southern
regions on the germination of teliospores. Moreover, the inoculum deasity
m the area could be under the Infective level due to lght caltivation and long

term fallow practice applied in such areas.

TABLE 1. Percentage of flag smut infection for 1870 and 1976 seasons.

Infection Percentages

Region 1970 1976
Baghdad Zero — 10 Zero — 15
Salah El-din 1 I— &
Nyneva 1 —5b 1—5
Arbil 1" —B Zero — 5
Al-Taameem 1— 10 1—25

Effect of seeding date:

Fig, 1 shows that late sceding of wheat till the middle of December
ensured less infection incidence than earlier seeding. Omne the other hand,
highest infection percentage tcok place during November which Is considered
the suitable date for seeding in the irrigated area to achieve bettor yield
This will Increase the disease severity when the susceptible cultivars and

inoculum are available since the moisture is not a limiting factor in this area.

Cultivars sown at the sseding dates gave wide variation in the Infection
percentage, The Mexican 311 and the local cultivar Saberbek showed less
infection in comparison with Maxipak and Flourans oror which were severely
attacked by the fungus (Flg. 2). Again, studies of Majeed st al. (1977) indlcated
that the inoculum used was a mixture of four races which were able to attack
both Maxipak and Flourans oror while the Maxican 311 and saberbek were only

=usceptibla to one race and Ajeba was susceptible to two races.
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Fig. 1. Effect of seeding date on severity of wheat flag smut,
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Fig. 2. Varietal reaction of wheat to flag smut.
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THE EFFECT OF WHEAT CONTAMINATION BY COVERED-
SMUT (TILLETIA SPP.) ON THHE FHYSICAL, CHEMICAL, AND
BAKING PROPERTIES OF WHEAT GRAIN, FLOUR, DOUGH

AND BREAD AND THE EFFECT OF ITS POISONOUS RESIDUE
IN BREAD.

Ali H. El-Behadli’, Mohammed A. Alsaidy’, J. Sadic/,
F, S. Ghali’, and K.A.R. Al-Dujaili’
(Received 30 June 1978)

SUMMARY

Covered—Smut is one of the major diseases of wheat c¢rop in Iraq, It
became more serious in recent years, becauss commercial varietles are suscep-

tible and the use of chemical treatment of seeds became more restricted.

This study was undertaken to Investigate the effect of contamination
of wheat by smut spores on different properties of graln, flour, dough and
bread,  Contamination of grain with bunt balls as high as 19/ {on wt/wt
basis) caused: 1) Reductlon in the grain density, 2) Change in the Oour cclor,
3) Inhibitlon of amylase activity, 4) Darkness of bread's crumb, and crust

in addition to the brittleness of the bread’'s texture and the presence of smutly
odor.

Bread made from contaminated wheat contained toxic residues as datected

(1) College of Agriculture, University of Baghdad.

(2) - Directorate General of Field Crops, Ministry of Agriculture and Agrarian
Reform, Baghdad
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by chicken embryos for bloassays,  Nature of this toxiec material s not known
yet. No effect of contamination was noticed on flour propertles as studled by
Farinograph and Exteusograph.,  During milling processes, high percentage
of spores was retained with four of 1st break, 1st reduction and then the
bran. No germination or any morphological c¢hauges were noticed on spores
during the different processing steps such as lamperlng fermentation and
baking.
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INTRODUCTION

Covered-smut or wheat bunt {s one of the most common wheat ¢rop
diseases in the northern parts of Irag as well as fo many of the whesat
ETOWINg areas of the world.  Holton and Tapke (1953) indicated that this
soil-born disease was known to man sloce Le started wheat cultivation.
The local cultlvara grown In Irag (Maxipgk and Saber Beg) are known to
be highly succeptible Seed treatment with organle mercuric fungicidal
eompounds Is highly eFective in reducing damage to the wheat crop. But
In Irag there Is gome serious objection to use of jucvrcurle compounds since
the out-break of polsoned cases in thae country (Bakir et al, 1973). Since
that year the disease was causing (in wel seasonn) substantial losses to the
wheat crop because no s2ed treatment wan practiced. A large number of
contaminated wheat shipments were vefused by the Central Purchasing
Committee, The local Grain Grading Sandard In Iraq, does not allow more
than I% of all damaged wheat kermels In any wheat shipment. Even
though some cases of complains on blackish or graylsh bread and flour were

heard from consumers.

There are two types of covered—smut on wheal, one is caused by the
fungus Tilletia spp. (the common smul) and the dwarf smut. The AACC-
Approved method (1874) indicated that the number of spores In each smut ball
whien weighs about 0.01 g is approximately 8,750,000 spores.  Smutty wheat
is usually not accepted by most of the world grain grading stundards. However,
there are some varigtions tn the percentage of smutty wheat allowed by
various grain standavds. Dascriptive terms sometimes are used such as,
light smutty, smutty and heavy smutly. The US. Graln Inspection
Manual (Anonymous, 1976) distiguishes the smutty wheat either by its
smell or by counting 14 wheat balls (bunts) or parts of balls or equivalent to
their spore counta In a 250 g wheat sample. If the contamination I8 higher
than this, the shipment is graded as “sample grade'. Canadian and
Australian wheat grading laws place the smutty wheat under the damaged
wheat category (Stephens and Bushuk, 1978},
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As far as we know very little rasearch hus been done on the effect of
smut spores on the milling and baking, or thelr effect on end-products when
fed to dnimals or humens.

A brief mention in the literature indicated thal the odor and black specks
coud pass into the flour if smutty wheat ts milled without prior washing or
cleaning”,

As a fungal damage, smutty wheat could have a poisonous effect and
with the Intensive research work going on mycotoxing in food stuffs, smuity
wheat and its food products should be thoroughly investigated especiailly in

developing countries where good graln grading standards and regulations are
poorly practiced.

This study was carried out to Investigate the effect of covered-smut
contamination on the physical, milling and baking properties of the normal
wheat samples from the two most common wheat cultivars in Iraq. ‘The
objective was to find out the effect of the smut loxins on the biclogical life as
tested by chicken embryos.

MATERIALS AND METHODS

Sample of Infested wheat kernels (smut balls) from two damaged wheat
cultivars in Iraq (Saber-Beg and Maxipak) were hand picked from the wheat
shipments following the sampling procedurs of AACC 64—T0. Infestation-
free wheat samples from shipments of the same cultivars were cleancd by a
Carter - Dockage Tester and mixed (on weight basis) with the smut-balls of
the same cultivars to the following levels of treatments: 0.0, 0.05, 0.50 and
1.0’0%.

The followlng tests were carried out on the treated samples,;

A. The influence of the treatmenis on the wheat density, using a
bictoliter Instrument (Buhler Broth.).

B. The influcrice of the treatment on the milling performance, using &
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Buhler Experimental Mill (AACQ 26—20) uging 15U, tempering for 24 hours.
distribution in the mill streams was carried out by the microscopic spore count
methed (AACC 42—70) with slight medification; namely the lodine solution
(1 : 1) was added 10 the flour or bran suspension to enable diffrentiste the
starch granules and smut spores.

C. The effect of the treatments on the rhesiogical properties of doughs
from the straight grade fours, using W.C. Brabander Farinograph and
Extensograph (AACC 54—21 and 54—10),

D. The efiect of the treatments on the amylase activity was carried on
the straight grade flours using W.C. Amylograph (AACC 22—-10),

E. Experimental baking was carrled out on the stralght grade flour
following the straight dough method (AACC 10—10) with slight modification
in the bread fomula to go with what is used in local bakeries,

F. Spores studies in dough and bread were carried out by examining the
slices of dough and bread under microscope,

G. The degree of toxicity of the smut residues was delected by injecting
bread extract in the air sacs of High Line fertilized eggs.

The toxic materials were sextracted as foliow: 50 g of dry bread were
mixed individually with 100 ml of distilled water and filtered through
Whatman No. 1 filter paper, The filterate was dried In a water bath under
60°C and vacuum then redisolved in 5 ml of ethyl aleohol of which 30

microliter were used for injecting each egg.

The treated eggs were incubated in an incubator and observed dally for a
period of 24 days.

The mortality percentage (M) was caleulated as:

c —B
A —B
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were, A _ No, of dead embryos in treatment.
B _ No, of dead embryos Iln control eggs (undrilled)
C _ No. of eggs used in each treatment (25)

RESULTS AND DISCUSSION

A, The effect of covered - smut contumination of wheat on the grain denaity.

As it was expected the infested kernels (bunts) reduced the test welght
of the graln (kg/hictoliter) (Table 1). These results correspond with the
light weight of the bunt balls, which was Indlcated by the AACC 42—70, 71 as
10 g per 1000 kernels, while It is more than 31.0 g/1000 for the healthy
kerpels of the same cutivars (Alsaldy, 1877)%.

B. The effect of covered - smut contomingtion of wheat on flour extraction
and flour guality.

Milling of the treated wheat Kernels of the two cultivars did not show
any effect or special trend on the percentage of flour extraction (Table 2).
This could be due to the relatively low percentage of contamination used
in this experiment and consequently could not demonstrate Its effect by the
experimental mill. Higher flour extraction for the same cultivars were
raported by Amen (1972),

Flours from contaminated wheat showed a distinctlve darker color with
various degrees compared to the four from cleaned wheat. The flour from
the 1.0% treatment was greyigh in eolor. TIn the conumnercial milllng process,
however, this could be less effective if good cleaning and grain washing are
ueed in the mill

The distribution of covered-smut spoves in different flour streams.

The shearing and grinding operations of wheat Kernels by the rolls of the
Buhler Experimental Mill showed an effect on the distribution of smut spores

" Unpublished dstsa.
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TABLE 1. The effect of coversd-smut contaminstion of wheat on the wheat

density of two cultivars Saber-Beg and Maxipak.**

Treatments: Grain Density Kg/Hlctoliter
contamination o/ Saber-Beg Maxipak
0.00 824 8L3
0.05 82.0 80.3
0.50 81.7 B0.0
1.00 BlL.6 79.4

*%  Samples worked In duplicate.

TABLE 2. The effect of covered-smut contamination of wheat on the

percentage of four extraction as tested by Buhler Experimental

Ml
Treatments: Flour Extraction %
contamination o4 Saber-Beg Mexlpak
0,00 56.59 45.45
0.05 50.80 47.80
0.50 50.10 §51.60
1.00 4210 41.45
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In produced products (Table 3).  Flour from the 1st Bréak stream (IBK)
showed the highest spore count for both cultivars, followed by the 1st
Reduction flour (IRD) then the Bran. The rest of the flour streams showed
nearly similar degress of contamination as shown by spore counts. The
results, however, showed a degree of variation between the two cultivars in
spore distribution In differant produced streams. This could be related to
the physiecal and morphologleal varintions of their kernels such as the presence
or absence of hairs and degree of hardness. Saber - Beg is a popular varlety

in areas with low rain fall ln northern Irag, and has hard kerpels, while
Maxipak !s a soft or semi-hard wheat.

C. The effect of covered-smut contamination of wheat on the rheological
properties of doughs,

No particular changes were observed In the rheological propertles of the
doughs of the straight grade flours from all treatments as indicated by the
Farinograph and Extensograph.

D. The effect of covered smut contamination of wheat on the amylase

activity in the produced flours.

Table 4 shows the recorded readings of the amylograms of the stralght
grade flours,  There Is an [ndication that the coverad-smut spores contained
substance(s) which might have iphibiting effect on the amylase actlvity in

the flour, This could be similar to the well defined effect of tripsininhibitor

in soybean and other legumes.

It was indicated by Hess ef ol (1976) that Tilletie spp, srores contdin
heavy metals especially lead, while Gardner and Hess (1976) showed the
presence of other individua! protelnous materizls that demonstrated some
delaying effect on spore germination. Such materlals could be reasponsible

for the observed effect on the amylase activity.
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TABLE 3. The distribution of coversd-smut spores in different mill streams as
tested by Buhler Experimental mill

Cultivars
= ;“Saber-Beg Maxipak Flour
Contamination % streams

1.00 0.50 0.05 1.00 0.50 0.05

9.3 16.0 11.7 18.7 22.9 21.0 1 BK flour
115 12.6 15.8 2.6 8.4 8.2 2 BK fiour
5.6 13.6 13.2 10.T 9.0 82 3 BK flour
147 115 20.7 12,1 131 14.2 i RD flour
2.0 T3 3.8 8.1 1.8 6.5 2 RD flour
75 8.7 118 8.7 7.0 11.7 3 RD flour
12.8 8.9 7.4 119 9.1 117 St grade flour
15.1 8.6 5.2 75 8.4 5.2 Shorts
12.4 18.3 11.2 12.2 149 139 Bran

TABLE 4. The effect of covered-smut contamination of wheat on the
Amylogram reading of the produced flours,

Treatments:
Contamination o/ Saber-Beg Maxipak
Contro! 0.00 180 BU 180 BU
0.05 % 1000 1000
0.50 y 1000 1000
1.00 S 1000 1000
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E. The effect of coversd-smut contamination on the general properties of
produced bread.

When the experimental bread was produced from the straight grade
flour of each treatment there was a clear deterloration in quality as the percent
of covered-smut contamination increa=zed. The crumb and crust became
grayish in color especially when the percentage of contamination reached
0.59,. Smutty odor could be easily detected at the 1.00/ contamination.

F., The effect of covered-smut contamination on the bread-ioxieity.

The degress of toxicity of contaminated bread for the treated wheat are

presented in Table 6.  There were obvious toxic affects present in the
contaminated bread extracts as compared to the bread treatment

As the percentage of covered-smut contamination nereased the mortality
percentage increased. There were some differences In the degree of toxicity
between the breads of the two cultivars of the control treatment. This
could be due to the variation in the degree of contamination of the ¢lean wheat
kernels of the two cultivars used In the experiment.

The nature of the toxic substance(s) present in the covered-smut spores
fs not kmown. Further studies are needed on such materials, The
importance of still further studies on the isolation, fractionation and the effect
of such materials on experimental animals, should not be overseen,

The authors wish to thanks Professor Y. Pomeranz, Research Center,
Manhattan, Kansas, U.S.A, for advice, Mr, H. Akiyama, Federal Grain
Inspection Service for his extensive search in the literature,

— 144 —




TABLE B. The effect of covered-smut on the general properties of produced bread

{Mexlpak fiour).
Treatments: Bread's Crust Symmetry Crust Crumb Taste
contamination density ‘color thickness and smell
% /g (10) (10) (10) (19) (10}
Control -
0.00 1.72 T 8 8 8
0.05 1.73 3 8 7 T
0.50 1.89 5 ] 3
not
1.00 1.79 grey 5 ¢clear 5 -

TABLE 6, Percent mortality in chicken embryos injected by extracts of bread

from contaminated wheat with covered-smut,

Treatments® Embryonie
mortality o/

Drilled eggs 27
Eggs Injected with ethyl aleohol 33
Bggs Infected with bread extract of Mexipak wheat 20
Figgs injected with bread extract of Mexipak wheat contaminated

with 0.05% covered-smut 73
Eggs Injected with bread extract of Mexipak wheat contaminated

with 0.50% covered-smut 80
Eggs injected with bread extract of Mexipak wheat contaminated

with 1.00% covered-smut 100
Eggs Injected with bread extract of Saber-Beg wheat 33
Eggs Injected with bread extract of Saber-Bag wheat contaminated

with 0.03% covered-smut 50
Eggs injected with bread extract of Saber-Beg wheat contaminated

with 0.500/ covered-smut 100
Eggs Injected with bread extract of Saber-Beg wheat contaminated

with 100 covered-smut 100

* 25 fertile High Line eggs were used in each treatment.
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i FIELD AND LABORATORY STUDIES ON THE KHAFPRA

BEETLE TROGODERMA GRANARIUM EVERST
(COLEOPTERA, DERMESTIDARE) in
BAGHDAD ARFEA 1 &2
Mzay Abdul-Jabbar (Mrs.) and Jalil Abul-hab
Department of Plant Protection, College of Agriculture,
University of Baghdad®
(Received 12 September 1978)

SUMMARY

The khapra beetle Trogoderma granarium Everst (Coleoptera, Dermes-
tidae) is an Important pest of wheat in Iraa. Infestatlon reaches
to Bao{) Its biology was studied at the laboratory at 25°C , 05,
30°C , 05, and fluctuating laboratory conditions and 7075 of relative
humidity.. Temperature greatly influenced the biological activitiey of the pest,
Incubation periods ‘weis 10—18, 3—6 and 48 days. hatching
percentage was 47—47, 63—74 and 58 —83. larval pericds 0-—10L

1. Part of a thesls submitted by the first author for the M. Sc. degres,

College of Agriculturs, University of Baghdad, 1970,

2. PRead at the Second Sceintific Conforence of the Iraqg Scientlfic Research

Foundation, Baghdad,Dec. 611, 1975.

3. Present nddresses: Pomonn College, Los Angeles, Calif. and Divislon of

Entomology, Directorate General of Plant Protection, Abu-Graib, Irag,

respectivaly.
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22—42 and 25—70 days, pupal periods 10—15, 3—6, and 3—7 days, adult life

spans §—26, 7T—23 and 6—16 days at the respective temperatures mentioned

above, Sex ratio was 1 : 1. The optimum temperature for biological

actlvities at 70—75 % relative humidity was 30¢C | 0.5. Cereals were mostly

preferred while fatty diets were the least preferred. Two predators were

encountered, Acaropsis sellers, an acarine and Xylecores fiavipes a hemipterous
insect.
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INTRODUCTION

( Acaropsis sollers)

The khapra beetle, Trogodermae granarium Tverst causes much damage
to grains In Tragq where it Is widely spread. It feeds on all types of cereals,
mill products, dried meat and fish, ofl cakes and wool. No previous studies
have been conducted In Irag as to its sctual ecopomic importance, or its
biology. The present work was initiated for the purpose.
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MATERIALS AND METHODS
Survey work:

The geographical dlstribution and the economic importance were investi-
gated by weekly visits, for one year beginning March 1973, te the two main
silogs iIn Baghdad. One kilogram samples were taken from stored grains as
well as from wvebicles coming from the field. The variety of grain, dates

of sampling and grain havvesting, total quantity of grain and the locality of the
gsource were recorded.

Humidity and temperature of gralns were measured in the laboratory by

a Motonmico Moisture Meter. Each sample was sifted to isolate broken gralos,

insects and weed seeds. Then it was mixed thoroughly and one hundred

grams were taken from it. From this quantity one hundred gralng were

picked randomly. Infested gralns were isolated and counted. The
procedure was replicated five times and the percentage of infestation was
calculated from these replicates.
mined for overlooked infestation.

Two weecks later, the sample was re-exa-

In addition, ahout 400 bags, 50 flilograms each, of clean and sound barley
were left in the open under envirenmental conditions, and monthly inspections
of the progress of new Infestation during the year were done.

Biological work:

A culture of beetle was maintained in the Ilaboratory as a source
material. The beetle was reared in incubators at 25 . 05 *C and 30 , 0.5:C
and under lsboratory conditions where the temperature fuctuated between

125 and 37°C. The relative humidity was maintalned at 1'0-—75% by a tray
of water,

Sexed pupae were maintained separately. Then a male and a female
wmputwge&nbammunmeap&mocmekmmthe:mazer.o
oviposit on.  Batches of these vialy were maintained at the temperatures
mentioned sbove. After mating the males were discarded.  Eggs were
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ecounted daily and each was transferred to a new vial. Broken gralns were
glven to the hatched larvae. Duration of instars, moulting, pupation,
adult emergence and other biological processes wore ohserved In the wvials,

To study food preferences of the beetie, wheat, barley, Tice, unhusked
rice, corn, sesmme, lealil, sunfower, ecotton seed, tobacco, broad bean, okra,
soybean, date, raisins, fiour, boiled wheat, green gram, French bean, string
bean and chick pea were used in separate glass cells, In samples of 0.2 g esch
with newly halched larva.

RESULTS

A total of 175 samples of wheal were surveyed (Table 1). In
addition to the major pests listed in the table, the foliowing insects
were also encountersd in very small numbers: Sifophilus granarius, Laemoph-
iosus ferrugingus, Lathiticus oryzae, and Orvuzasphilus surinomensis.

The wheat variety and the date of sampling seemed to bave no effect
on the degree of Infestation.  The highest pereentage of infestation with the
khapra beetle in & sample was 8.5, while the lowesl was 0.1. Infestations
with other major pests showed alimost the sae rate.  Figure 1 shows the build
up rate of Infestation of barley with the khapra bestle during one year, Rice

was found to be Infested with Triboinon confusuin.

The khapra bestle had two geserstions per year at 25¢C, six at 30<C and
thiree under fuctuating laboratory conditions. The generations, under the
three different conditions, overlapped with each other. Table 2 shows that
the avarage Incubation period was highest at 25°C and the lowest at 30¢C.
Hatching was best at 30:C.

Female larvac moulted five times, while the male larvae moulted four
times. Sixty three percent of the larvae went into digpause at 25°C, while at
30°C only 3.6 % of them entered diapause. The diapause of very young
imxvae was short, whils that of the older ones was long. Under lzboratory
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TABLE 1. Percentages of infestation with insects In 1756 samples of wheat.

Total
Insects Positive Positive % Stage of insect
Tregoderma granarium 87 50.0 Larvae & Adults
Tribolium confusum 28 18.0 Larvae & Adults
Rhisopertha dominica 25 14.0 Larvae & Adults
Bitophilus oryzae 17 10.0 Larvae & Adults

TABLE 2. Incubation periods of eggs of khapra beetle at different temperatures

(days).

Total Average 9 Hatching
Temperature used period Range Range
25°C 468 115 10—13 47.8—483
30:C 227 48 32— 6 63.6—T74.8
Laboratory conditions 1025 6.0 4— 8 57.8-83.3
TABLE 3. Averages and ranges of larval periods of khapra beetle at different

temperatures (days).

Temperature Total Jarvae Average Range
25*C 130 855 70—102
30°C 390 30.6 22— 42
Laboratory conditions 185 46.8 25— 70

TABLE 4. Averages and ranges of pupal periods of khapra heetle at different
temperatures (days).

—_—

Temperature Average Range
25:C 125 10--15
30+:C 43 3—6
Laboratory conditions 53 3—1
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TABLE 5. Averages and ranges of adult life spans and sex ratio of khapra

beetle at different temperatures (days).

Temperature Average Range Sex ratio
(M—F)
25°C 179 8—26 0‘3;1\
30°C 10.2 7—23 0.8—1
Laboratory conditions 10.5 615 0.8—1

conditions about 7.4% of the first and second generation larvae entemd"
diapause, as compared with about 850/ of the third generation larvae. At
30:C the larvae stopped feeding two days before moulting and resumed feeding
ong day after.  The larvae showed less activity at 25°C.  Mortality of the
early instars was higher, particularly at the lower temperature. The larvae
started to attack and penetrate the grains at the second instar onward, Tables
show the averages and ranges of the larval, pupal and imsago periods. ‘The
pupal periods were the ghortest at 30°C. The imago life spans were the

longest at 25°C, Virgin adults lived for 20—22 days, while the fertilized ones
lived 7—8 days. ' k|

The sex ratios were dalculated from 94, 422 and 90 adults at 25°C and
laboratory conditions, respectively. All the ratios were approximately 1:1.
A single copulation was enough to fertilize all egps. Fertilization took
place one night after adult emergence and by day tims, Laying of eggs
started 1—2 days after mating and were laid singly. Oviposition was
completed within a few days and death of the females followed shortly later,
The number of eggs laid by a female per day was 3—20 at 25°C, 2—35 at
30¢C and 4—24 eggs at laboratory conditions. The total number of eggs
laid by a singie female during her life span at these conditions was 3867,
13—66 and 10—48, respectively. Food preféerences, in a descending order
was barley, wheat, corn, boiled wheat, rice, bread bean, chick pea, lentil,
string bean, French bean, sesame, sunflower, dry dates, cotion seeds, sanflower
and soybesn, Figure 2 shows the larval durations on these food stuffs, as
indicative of preference, the shortest means the most preferred.
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DISCUSSION

All varieties of wheat In [rag are susceptible to infestation by Tregoderma
granarium the year-around. Infestation of wheat samples from northern Irag
is higher, Unprotected grains will be infested to a dangerous proportion
within one year.

The incubation period of the eggs, the larval and pupal periods and
percentage of egg hatching are greatly affected by temperature within a
certain range. The higher temperatures shorten the ineubation periods,
Other workers in other localities reported almost the same results (Morison,
1925; and Burges, 1937). The percentage of hatching wag also positively
affected by temperature. It was below 500/ at 25°C and higher than that at
30¢C, This was also true with the laboratory conditions. The larval stage
took the longest part of the life cycle of the pest. Increasing the temperature
from 25 to 30+C shortened both pupal and larval periods. Hadaway (1956)
noticed that the larvae would not pupate even after one year at 20°C, This
agrees with the findings of the present work. It seems that mating, egg
production and oviposition have adverse effects on the life span of the adults.
Badawy (1965) reperted the same finding, Fluctuation of temperature and
exposure to light affect negatively the amount of egzs laid per female, and
30°C seems to be the optimum for the pest. It is favourable for development
as it shortens the period of the life cycle. Under the three different conditions
of the study the generations per year overlapped. Hadaway (1956) found the
optimum temperature to be 30—35°C. Nigam ef al. (1868) found it to be
35°C, The pest prefers foods with high carbohydrate contents, lower protein
and least fat contents.  Other workers found the same trend but at different
degrees (Voelkel, 1924; Rahman ef al.,, 1945 and Devara and Mookherjee, 1966).
The larvae can survive as young on dates and raisins but do not pupate, Punj
{1968) found some food stuffs to have more dictary value than others, the same
as reported here,

Two predators were encountered on this pest during this Investigation.
The acarine Acaropsis sollers Rhodendorf and the hemipterous Xylocoris
flovipes.  All stages of the mite are envolved in predation on eggs of the
khapra beetle. This was also reported to be so by Kapil and Bhanot (1973).
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PHOSPHORUS SUPPLYING POWER IN SOME JRAQI SOILS'
I. PHOSPHORUS DEPLATION BY BARLEY PLANTS
SUCCESSIVELY GROWN IN CULTURES OF SOME TRAQI
SOILS UNDER GREENHOUSE CONDITIONS,

F. A. Abdul-Latif and T. Naji

(Received 1 October 1978)

SUMMARY

Bulk composite random soil samples (0—30 cm) were obtalned from
Bakrajo, Erbil, Amriyah, Musayeb and Amara. For the solls uszed, two
triplicated treatments were made, one with no added phosphorus and the other
received 60 PPM P. Barley plants were seeded intensively and grown three
times In one kilogram from each seil.  Water and nutrient other than P
were added in optimal amounts. After and before each cropping period,
dry matter yleld and total phosphorus content of barley tops were measured
as well as available P in soil (Olsen—P) and phosphorus fixation capacity.
Phosphorus supplylng power was found to be affected by many factors; the
major oneg being organic matter, clay content coluble salts  especially
Ca-+Mg, fixing capacities of solls, and previous history of agricultural
practices. Novthern soils of Irag (Bakrajo and Erbil) in general showed

higher supply for P than the other solis

(1) Based on thesis submitted by the senior K author for the degree of

Master of Science, College of Agriculture, University of Baghdad,
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22—42 and 25—T70 days. pupal periods 10—15, 3—6, and 3—7 days, aduly lifs
spans 8—26, T—23 and 6—16 days at the regpective femperatures mentioned

above. Sex ratio was 1 : 1, The optimum temperature for blological

actlvitles at 70—?5% relative humidity was 30°C % 0.6, Cereals were mostly

preferred while fatty dlets were the least preferved. Two predators were

encountered, Acaropsis sellors, an acarine and Xylecores fiavipes & hemipterous
insect.
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INTRODUCTION

( Acaropsis sollers)

The khapra beetle, Trogoderma granarium Everst causes much damage

to grains in Iraq where it is widely spread. Tt feeds on all types of cereals,
mill products, dried meat and fish, ofl cakés and wool No previous studies

have been conducted in Irag as to its actual economic importance, or its

biology. The present work was Initlated for the purpose,
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notable of which under arld conditlons are calcium phosphate compounds. All
forms of soil phosphorus, however, are related In a dynamic equilibrium so
that depletion of available phosporus by plants, causes a shift in equilibrium
renewing the depleted forms in levels consistent with equilibrium laws of
chemical reactions.

Soll capacity to provide phosphorus as well as the rate of turn-over of
soluble phosphorus is different in different soils depending on their particular
physicochemical and biological properties, Phosphorus supply to plants is
not only related to such capacity-intensity factors but also to transfer processes
such as diffusion and uptake on root surfaces. What a plant gets from sofl
phosphorus In Its growing period Is therefore likely to be different when grown
in different sofls since uptake reflects the sum total effects of large number of

variables affecting processes mentioned.

The objective of this research was to study uptake in relation fo soil's
phosphorus supplylng under specified conditions.  Similar work was carried
out by Rlch and Ahce (1950) using oats grown in a limited volume of soil.

No such work, however, was carried out previously on Iragli soils.

MATERIALS AND METHODS

Soils and method of soil sampling

Bulk composite surface sofl samples (0—30 em) were obtained from
Bakrajo, Erbil, Amriyah, Musayeb and Amara (Table 1). Random
samples were composited from 14 shovel-size samples scattered within an area
of one donum (% hectar) in selected sites in the five localities mentioned,
After mixing composited samples were made to pass through 4 mm sieve by
rubbing with fingers and used as such for the greenhouse experiment, They

were air dried and made to pass 2 mm sieve when used for chemical determina-
tlons.
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Plant cultures:

For the five solls used, two triplicated treatments were made.  One
with no added phosphorus, and the othier with 60 PPM of added phosphorus
sgiven In the form of ammonium dihydrogen phosphate.  Treated sofl samples
were left 2 weoks in the locker to equilibrate before use.  Plastic pots 19 om
wide at the top and 13.5 em wide at the bottom were used in this experiment.
‘melowerhaltotmeh mtmﬂﬂedwﬁhaboutthrukﬂogrsmsorm
actd—washedmﬂ Above this layer, alaym-otssgotglws wool was lald
and then one kilogram of the tested soll sample, calculated on the ovendry
basis, was placed at the top as In (Fig. 1). These sofl cultures were seeded
after watering with sixty seeds of barley (Hordium vulgare var. Balady 365)
for each pot.  After germination the number of seedling were reduced to
fifty,  Pots were arranged In the greenhouse In s factorial split-plot design.
Care was taken to provide distilled water to the leve! of the field capacity and
nutrients other than phosphorus during the entire m::rg__peﬁoq In amounts
equny added 'snd 5uagm to he opthnal Tor plant. fgrowith 'suppimis of

aem‘mmm B&ﬂeyplanhwat*amdedmdgmwnmma-umgsmthe
same one kilogram sample for cach trestment and for the five soils used.

The first cropping began on 18 November 197% and ended on 2 January
1974, The second cropping pericd began on 12 January 1974
and ended on 24 March 1974, The third ocropping period  began
on 10 April and ended on 20 June 1574 The soll cultures were thus cropped
for a total of 188 days with short intervening rest periods.

Seeds had to be dusted with phosphorus-free Dithane M 45 and sprayed
In two occasions with phosphorus free Karathane in suitable concentratlons to

At the end of each cropping poriod, plant tops were haryested, dried to
‘a constant temperature at 80°C in the oven and ground mechanically to be

-




A 10 gz soil sample was taken from each soll culture. A composite soil
sample from the replicates for each treatment was made, air dried, homogeni-
zed and stored for chemical analysis. To prepare soll cultures for a successive
cropping peried, contents of the pots were carefully separated, spread over
plastic cloth and dried ~ Roots and plant restducs were removed from the
sand, glass weol and sofl.  They were repacked again for the next cropping
period in the asme manner as previously outlined.  This procedure was
followed with respect to all croppings.

Analysis of plant material for phosphorus and the analysis of soll for
avaflable phosphorus by the aodium bicarbonate method were carried out as
described by Chapman and Pratt (1961), Soil fixtion capecity was determined
as In Hesse (1871), Determination of soluble calcium, magnestum, chloride,
bicarbonate and equivalent carbongte, as well as soluble and exchangeable
sodium and potassiym were carried out by methods cited in USD.A.
Handbook Na. 60 (1954), Orpanic content of sofls was deternined by
Walkley-Black mothod (Jackson, 1958).  Particle size distribution was made
by the hydrometer method, Field capacity was determined by pressed air
equivalent to 1/3 bar on the samples in the pressure plate. Phosphorus i
solutions was delermined colorimetrically hy the Dickman nnd Bray (1940)
method and by tie method of Fogzz and Wilkinson as situations requirec.

RESULTS AND DISCUSSION

Table 2 shows dats obtained regarding major physical and chemical
properties of solls used. Flg. 2 describes the relation between total phosphorus
o tope with total time of cropping for the non-fertilized and fertilized serics.
Fig. 3 describes the percentage recovery of applied phosphorus in relation to
maai tEme of crogping. Flg, 4 relates dry weight of tops with total time
of cropcing for the non-fertilzed and fertilized =eries. Table 3 shows data
sbtsinsd concerning phosphorus fixation capacity and the sodium bicarbonate
extractzble phosphorus before gnd afier cropping for ail the solls used.
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~ Cumulative P content In tops, mg P
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Diays of P depletion hy grewing barley plants

Flg. 2 Phosphorus content in tops of barley plants grown during three cropp-
ing perlods on five solls fertilized ard not fertilized with phosphorus

(— — soil received 60 PPM P, atd —- soil recelved no P).

The order of P uptake by barley during the first and second eroppings of
the unfertilized series was as follows:

Amriyah - Erbil . Bakrajo . Musayeb . Amara

At third cropping, Bakrajo and Erbil interchanged positions in the order.
Erbll and Bakrajo solls could be considered, therefore, as cloge to each other
regarding phosphorus supply in most of the croppiog time. This could be also
sald regarding Musayeb and Amara. The order of phosphorus uptake in
the fertilized serles was different than that of the unfertili-ed, for: Bakrajo,
Erbil, ~ Amars = Awmriyah - Musayeb. Neve_rthelm. it can be seen that
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Fig. & Dry matier yield of tops of barley grown cduring three cropping periods
on five solls fertilized and not fertilizad with P (— — soil received

60 PPM P, and — soll received no P).

curves of Bakrajo or Erbil are uniquely ciose and similar in shape. Musayeb
and Amara despite the interchange in position if compared to that in the
unfertilized but are close in the 2nd and 3rd croppings, Increased phosphorus
depletion of added as well as native soll phosphorus apparently have magnified
the innate and inherent differences in these soils and thus seggregating them

into what may be considered as groups of similar or comparable behavior.
Amriyah soll behaved similar to Erbil's in the unfertilizod series but very
much simlilar to Amara's in the fertilized series
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TABLE 8. Correlation coefficients,

Correlation
Comparisons coefficient
(r)
1 Caleium phosphate X 0.5 M N&HCO —P 0.45°
2 Absorbed —P X05M Na.‘flcos —P —0.08
3 Organic —P X 05 M NaHCO —FP 0.25
4 Aluminium —P X05M N’aHCC.’I“t —P 0.49*
5 Total —P X05 M Na.E[OO! —P 0.24
6 Dry matter yield of tops X 0.5 M NaHGOs —P 0.22
7 Phosphorus content of barley tops X 0.5 M JAI:!.‘EIC.‘Q3 —P 0.59*
8 Calcium phogphate X phosphorus content of tops 0.05
9 Absorbed —P X phosphorus content to tops —0.28
10 Organic —P X phosphorus content of tops 0.30
11  Aluminium -—P X phosphorus content of tops 0,01
12 Total —P X phosphorus content of tops 0.10
13 Dry matter yield of tops X phosphorus content of tops 0.61*
14 Phosphate potential X phosphorus content of tops —0.60
R B 0.05.

To explain these resuits, it is fmportant to realize that phosphorus supply
is affected by a large number of variables. Some factors are directly rela-
ted to supply such as forms of soil phosphorus and their magnitudes, phosphorus
buffering capacity and fixation capacity of sofl.  Indirect factors such as
oxygen supply and the availability of other essential nutrients, that may be
different in these soils, are also related to phosphorus absorption by virtue of
its link to metabolism apd growth of plants. Such a multitude of factors
cited are in the final analysis controlled by processes of soil formation and
development as well as by soll management practices.

Two of the soils used in this study, Erbil and Bakrajo, are northern
soils. ‘The first I8 a brown soil belonging to the foothill physiographic region
while the other is a deep chestnut soll belonging to the mountain physiographic
region.  Despite their large physical and chemieal characteristics (Table 2)
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they are closer genetically to each other than ths other three soils which
belong to the lower Mesopotamian physiographic region.  The latter three,
namely, Amriyah, Musayeb and Amavs are transperted alluvial soils that are
developed under more arid climatic conditions. The genesis and development
of these goils seems to provide an explanation %o the observed similarity of
behavior regarding phosphorus supply between Erbil and Bakrajo on one hand
and between Musayab, Amara and even Awmriysh on the other, Amriyah
soil behaved slmiliar to HErbils' in the unfertillzed serles, providing more
phospiirus to plants than Musayeb and Amara. This iz =een to be due
mainly to its management practices, for Amriyah is a productive non-saline
irrigated soil that was usually fertilized and cropped and was put into lucerne
lately. Reasonable management practices in Amriyah apparvantly have

enriched the soll with an organic matter content that was the highest in all
#oils used (Table 2).

The unfertilized Amriysh s0ll before cropping had also the highest value
for available sofl phosphorus (extracted by sodium  bicarbonate
method, Table 3). This explains to a certaln degree why this unfertilized
soll was able to maintain its supply of phosphorus better than all soils used.
When avallable phosphorus was added Lo these solls, however, Amriyah soll

lost its lead In phosphorus supply and was relegated to a position rather
comparable to that of Musayeb and Amara.

The lower avallability of added phosphorus in these three soils is perhaps
partly due to the relatively higher Ec and soluble calcium than the other two
northern soils.  Fixation capacity data (Table 3) shows that Amara, Musayeb
and Amriysh solls had much higher fixation capacity, In fact to the extent of
2—32 folds, than Erbil but they were less than that of Bakrajo soil. The
Bakrajo soil actually had manifested & unlque behavior regarding the
avallabllity of added phosphorus, for it had the highest capacity to 6x
phosphorus but at the same time it provided the highest phosphorus supply
in the fertilized serles. A comparison of data regarding soluble calcium,
magnesium and llme contents in these seils (Tabla 2Z) rules out such chemical
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factors to be the major ones responsible for the highest fixation capacity
obtained for Bakrajo. A major factor that contributes to this effect i= the
clay fraction which wasg the highest in Bakrajo, Why then more of added
P was recovered from this soil? J\.n answer to this guestion may perhaps be
deduced from data regarding Erbil soil which {s rather genetically close to
Bakrzajo. Percent recoviry of added P was comparable to Bakrajo despite
the fact it contained only 11.79/ clay compared to 5459/ In Bakrajo. Organic
matter content was relatively high in both soils.  Soluble salts were low and
conuparable in both soils, we may therefore conelude that soll organic matter
was the major factor behind the similar behavoir regarding the percent
recovery of added phosphorus in these two soils.

The case of retestion and release of added soluble phosphorus by organic
maitter in these soils in {he absence of excess soluble salts was more conducive
to uptake by piants than in the case with the clay fraction.

Percent recovery of added phosphorus by plants in the P — fertilized
Amriyah scil was much lower than Bakrajo and Erbil, despite its high clay
and e:;ganic matter content. This can he explained on the basis of depressive
effects on phosphorus availability caused by excess soluble salts In general
and soluble caleium in particular.  Hxcess soluble salts reduce the activity
coefficlent of soluble P jons while soluble caiclum precipitates soluble P
as relatively insoluble compounds, Such effects certainly depress the avalla-
bility of added phosphorus.

The difference in phosphorus supply of soils in the lower Mesopotamian
region is perhaps principally due to differences in salinity, organic matter and
management practices. Musayeh has the lsast content of organic matter
and the highest content of soiuble salt.  Despite the fact that it i¢ reclaimed
its Ec falls in the range of saline solls. When its salt cover is reduced by
intensive cropping It seems to provide phozphorus although in small amounts
but rather at enhanced rates. Amara's reclamation apparently was more
effective and reducing its Ec to the non-saline range. Thus forms ot

_1']'1_




soll phosphorus, like those of many other nutrients, were likely subjected to
& more extensive leaching in Amara than In Musayeb explaining the better
capacity of the latter to supply native phosphoius in the 2nd and 3rd croppings.
Due to lower contents of soluble salts In Amara than Musayeb the first soil
provided more available phosphrous to plants in the P — fertilized series.

Data concerning curnulative dry weight of tops in relation to time of
phosphorus depletion as shown in Fig. 4 reflects not only the influence of
phosphorus status but also the influence of other growth factor wvariables.
Soll aeration and the avallability of nutrients other than phosphorus are also
major factors in dry weight production. The soils used fall in the following
order with respect to dry weight production in the unfertilized series:

Bakrajo = Amriyah > Musayeb - Erbil - Amara

This order signifies also that solls'in the left side are better media for plant
growth than those in the right side.  The influence of added phosphorus
on dry weight Is exemplified by the response of barley dry weight to fertillzation
which falls generally in the following order, especlally, in the 3rd cropping:

Erbﬂ>BakraJo>Musapab>Ama>Amﬂyah
Here again, as In the case with phosphorus uptake, northern solls produced

more dry weights than those obtained from the lower Mesopotamian plain
upon addition of equal amounts of phosphorus.

A significant correlation between values of 05 M NaHCOi — P and
phosphorus content of barley tops was obtained (r_-0.5). Olsen’s method
apparently was able to a certain extent to veflect avallable P status In soils
that are varied several folds in many comparisons envolving clay content,
organic matter content, Ec and soluble calcium.

The low value for the correlation coefficient unlike the high value
obtained for millet by Hassan et al. (1874) can be explained on the basis of

different contributions to phosphorus avallability by such factors mesntioned
nbove.
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TABLE 4. Phosphorus fixation capacity and Na.HCO‘ soluble phosphorus before each
cropping period,

PPM 8
o 0.5 M NaHCO soluble —P 2
g 2 : §ue
= g g (avallable —P) 23
2 omgp EEe
- &> Before Before Betore £ 8 =
-] =]
0 15t 2nd srd g
cropping cropping cropping %
0 4.82 0.00 0.00
85.77
Bakrajo
60 8.99 9.16 4.80
0 5.81 0,00 0.00
s 2554
80 11.69 9.80 5.67
0 13.64 0.00 0.00
54.44
Amriyah
60 1479 13.53 873
0 9.58 0.00 0.00
69,
Musayeb =
80 572 7.86 5.67
0 5.40 0.00 0,00
74.44
Amara
80 1077 9.60 5.67
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Data shown in Table 4 indicate that high fixation capacitles are nssociated
with comparably high clay content as in Bakrajo or high Ec and soluble
caleium aud magnesium as o Musayeb and Amara. A low fixation capacity
was obtained from Erbil which has Jow valuey for He, soluble salts and clay
content but relatively high organle matter percentage, Amriyah occcupled
an intermediate position between Bakrajo and Erbll regarding P — fixation
capacity apparently -'b'y virtue of its high contents of clay, organlc matter
and Ee.
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THE BREAKDOWN OF MILKFAT IN CHEESES MADE FROM
BUFFALO AND COW MILK®
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SUMMARY

Chesse yield from buffalo inilk was greantsr than that made from cow milk.
Pasteurization of milk resulted in higher yield of cheese as compared, o cheese
yield from millz treated with hydrogen pernxide, Greatar breakdown nf
fat was found in cheeses made from cow mllk as compared to buffalo milk
with highly signifigant difference between the amount of the liberated fatty
acidg. Cheeses made from buffalo milk required a longer ripening period
than those made from cow rill;, cheese made from buffzis milk treated with
hydrogen peroxide assumed a metallic flavor throughout the ripening period.
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* Based on an M. Se. Thesls In Dairy Technology.
** Present adress: The Dairy Adminstration, Abu-Ghraib, Iraq,
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INTRODUCTION

Throughout the ripening of cheese. & number of physicochemlecal changes
oceur.  The enzymatic actlons on the eomponents of cheese sre considered
to be the main reasons for the changes in body and texture as well as the
appearance of flavor. However, other factors such as moisture, salt content
and temperature may have a profound infuence on the development of

flavor in cheese (Davis, 1963) .,

Harper (1950) and Kristoffersen et of, (195%) mvestipated the Ravor of
cheddar cheese and suggested that the fatty acids liherated during the ripening
period be responsible in part to the development of such flavor.

While Fryer (1969) attributed the development of flavor to the bacterial
activity whlch results In the breakdown of fat and proteins in cheese.
Whereas, Teply ef al. (1958), attributed the development of flavor and the
change of hody and texture to the joint actlon of bacteria and enzymes on the
carbohydrates, fats and proteins.

Kristoffersen and Gould (1958) reported that poor guality cheeses were
often characterlzed by the presepnce of ammonia and one or more of the free
fatty acids at a higher level than that of high qual’ty cheese, they further
reported that the concentration of free fatty aclds wns lower in cheescs made
from cow milk as compared with those found in checses made from pastenrized

milk.

Patton (1963), Fores and Patton (1986) and Stadhouder and Mulder

— 176 —




SIS sspeested Shes the wolatlle fatty acids were of primary imporiaance fa
S emeffer sheme sroms.  Howsver, Kristoffersen (1967) reported. that
Semw wus @ reletively ueiform Increase In volatile fatty seids during  tho
=g

The breakdown of fat during the vipening of cheess had been studied
extensively by many workers (Stadhouder gud Mulder, 1860; Patton, 1963,
Bils and Day, 1064, deMan, 1968; Schormuller, 1968; and O'liren and Tuckey,
1969),

‘The use of hydrogenperoxide (HO) as an alternative mean to pasteuriza-
tion was first used around the year 1883 (Luck, 1956). Davis (1985) stated

that H':Oﬁ:m' one of the successful germicides used for destroying the fault.

producing micro-organisms without causing too much damage to the properties
of the cheese.

Muck and Romer (1906) were the first to use the catalase to hydrolyze
the residual H_JO‘. While HO had no effect on fAavor of milk after it had
been hydrolyzed by catalose, Milk containlng an appreciabla amount of

undecomposed ¥ O may develop a slight oxidized flavor after prolonged storage
(Luck, 1956).

Hydrogen peroxide was found not to impart any changes on the electro-
phoretic mobility of caseins, while whey proteins showed a murked decrease
in the eléctrophoretic mobllity. Luck (1858), further suggested that H=0=
has a softening action on cuseins ag well as influencing the milk enzymes o a
certain extent.

MATERIALS AND METHODS

1. The manufacture of cheese

Four bdtches of cheddar cheese were made fiom buffalo and cow milks
according to the method described by Wilster (1964). Buffalo milk was
purchased from two milk suppliers at the White Cold Village, Abu-Ghraib,
whereas cow milk was obtained from the Abu-Ghraib Experiment Station.
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Milk were standardized to 3.1‘% fat and each was divided into two equal parts.
One part was pasteurized at 61.6°C for 30 min while the other was heated
to 50°C before H_%O: (359/) was added at a rate of 0.069/. The HO_ treated
mllk was thoroughly mixed and kept at this temperature for 20 min after which

catalase (BDH Blochemicals Cat. No: 39008) was added at a rate of 0.008% as

recommended by Wilster {1064). The milk was further kept for 30 min st

the same temperature before it was checked for the presence of Elo!.
k H

The starter culture was prepared from lyophilized cheddar cheese starter

culture (Supplied by Visby Laboratories, Denmark). The culture was activated

in sterilized cow or buffalo skim milk depending on the type of milk used In the
manufacture of cheese. The crystallized rennet (Supplied by Chris Hansen
Laboratories, Denmark) was used as specified by the supplier. The curing
of cheese was carried out at 10°C in a low temperature incubator (General
Electric Model 805).

2.  Analytical technigues used in the study:

Cheese was sampled on the 1st, 4th, Tth and 14th day of ripening. Further
samples were taken every other week throughout the ripening period. Proxi-

mate analysls of cheese was carried out in duplicate on the one day old cheese

samples as described by Wilster (1964). Organoleptic evaluation and scoring

of cheese were conducted at the same time of sampling and according to
Nelson and Trout (1851).

The free fatty acids were separated on & silicic acid columm as proposed
by Harper et al, (1956) and the column eluate was made up to 200 ml with the
same solvent system. Duplicate samples from each cheese were used for the
determination of free fatty acids, and duplicate aliquots of 20 ml were drawn
and titrated with diluted methanolic KOH to the end point of phenolphthalein.
A blank was conducted with each group of sample, The rest of the cluate
(amounts to 160 ml) was used to separate the free fatty acids from other
lipids as described by McCarthy and Duthie (1962). The eluted fatty acids
were recelved into 500 mil suction flask containing 10 ml of 10% methanoclic
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EDE, axi ihe sodvem: system was then evaporated under vacuum at 40°C
e=d She sesilual petesslom salt of fatty aclds was dissolved in 10 ml distilled
ot peaSSed aod extracted with etliyl chloride as proposed by Smith (1861).
The soee=t gyst=m was then evaporated at room tempernture and the
mepilasl falty sods were converted to their methyl esters using the method
peepoeed Uy Morseon and Smith. The methyl esters were then Intreduced
2= & Variss Asrosranh Gas Liguld Chromatograph model 800 D eguipped with
% 150 cm fong, Smm ID stainless steel column packed with 150, EGSS—XON
#3290 mesh AW chromosorb W.

The fatty aclds were identified by using reference even chain fatty acid
methy! esters (Supplied by BDH speclally prepared for GLC),  Tentative
tdentification of other components was performed by matching chromatorgrams
with those reported in the literature (James snd Martin, 1955; Bedings, 1962;
Mattsson 1962; Smith and Lowry, 1962; Al-Shabibl, 1967, and Al-Fayadh,
1973).

The mole percent of each fatty acld was calculated according to the
formula postulated by Al-Shabibl and Juma (19872), Statistical analysis of the
data was carried out according to Snedecor and Cochran (1967).

RESULTS AND DISCUSSION

It s clear from Table 1 that cheeses made from 'Hso: treated millk retalned
more moisture than those made from pasteurized milk,  These resuits are
in agreement with those reported by Morris and Jezeski (1961) and Naguib
(1972). Higher cheese yield was obtained from pasteurized mill This
may be attributed to pasteurization which renders some Wwhey proteins
denatured and precipitated with the caseins in cheese. Furthermore, the
yield of cheese obtalned in this study for pasteurized buffalo milk end
pasteurized cow wmilk falls in between the values reported by other workers
fn Iraq (Nejim, 1959 and Mohammed All, 1972).

Figure 1 represents the titration values of fatly acids lberated during
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TABLH 1. Composition and yleld of cheddar cheeses mads from bulrsls
and cow milk (95)-

Buffalo Cow
Constituents Pasteurized H{O;‘ Pasteurized H=O!
Total soilds 64.70 63.99 64.60 63.10
Fat 31.50 30.50 34.50 33.50
Molsture 35.80 36.01 35.40 36.90
Salt 1.60 1.80 1.85 1,88
Yield® 1210 11.50 10.50 9.90

® Defined as Kz of cheese/100 Kg milk.

the ripening period. It can be clearly noticed that a greater breakdown of
fat was taking place in cheeses made from cow milk than those made from
buffalo milk.

Table 2 shows highly significant difference (P , 0.01) between the
amount of fatty aclds llberated from cheeses made from buffalo and cow mlilks
Irrespective of treatment. However, there was no signlficant difference in
the total amount of free fatty acids liberated throughout the ripening perlod
among cheeses made from pasteurized and H O treated cow or buffalo milks.

Even though there was a gradual increase In the amount of free fatty
aclds llberated throughout the ripening period, the highest score was given
to HSOE treated milk cheese at 10 weeks rather that at 22 weeks of ripening.
This is in agrement with the Informatlon reported by Kristoffersen and Gould
(1960) O'hren and Tuckey (1969) and Stadhouder and Mulder (1960) who
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TADLE 2. Analysis of variance of data obtained ror the liberated fatty seasp
{mele 9%) from cheeses made throughout the riperung pericd

Sigaificance of Variance

Type of milk Buiffzlo Cow Buffglo Buffalo
va Cow va Cow

Treatment Pasteurized Pasteurized Pasteurlzed

vs HIO. Vs H.O. H'O‘
Faity acld
butyric N.8, N.8. N.S, N.S.
caproic N.8. N.8. N.8. N.S.
caprylic N.8. N8, N8 N.8.
caprie N.8. N.8. N.8, N.S.
laurie N.B. N.8, P <0.01 P <0.01
myristic N.S. N.S. P_-0.05 P_0.05
palmitie NS N.8. N.S. N.S.
stearic N.8, N.8. N.8. N.8.
oleic N.B, N.8. N.8. N.8.
TSCFA* N.8. NS, N.B. N.8,
TLCFA®® N.8. N.8. N.S. N.8.
TAFFA%** N.8. N.8. P <0.0'I P <D.01

® Total short chain fatty acids (C‘. C‘. C‘ and U“).
ss Total long chain fatty acids (C“ - Cu = 1) saturated and unsaturated.

®es Total amount of free fatty acids expressed in mi-equivalent of 0.IN methanollc
KOH/10g cheese.




reported that the cheese content of free fafty acids was not solely responsible

. for the flavor., Tt can be further seen from Table 2 that some significant

differences between the molar concentrations of the liberated lauric and myristic
acids in cow and buffalo mllk irrespective of treatment.

Gas liquid chromatographic analysis of liberated fatty acids revealed the
presence of 32 and 34 faity aclds In one day old cheeses made from pasteurized

and Ha!.')s treated bufialo milk respectively.  After 28 weeks of ripening, there

were 40 fatty aclds in both cheeses and ravnging from C+—CZ3 in

chain
length,

These results are unlike those reported by O'hren and Tuckey (19G9).
Irrespective of treatment, butyric acid was not detected In one day, four day
and one week ald cheezes made from buffalo milk.
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-BEFFECT ON INOCULATION ON THE YIELD OF SOYBEANS
R. K. Al-Rashidi and 8, M. Damirgi
Department of Saofl, College of Agriculture, University of

Baghdad, Abu-Ghraib

SUMMARY

The response of soybean (Glycine max) Var. Lee to Inoculation with
Rhizobium japonicum strains was evaluated In field experilments at three
locations in Iraq namely Abu-Ghraib, Musaib and Bakraju.

Results indicate that soils in all locations were free of infectlve R. japo-
nicum strains.  Employing three serologically Identifiable rhizobial strains,
it was found that strains 123 and 216 were fairly infective and dffective In all
loeations. . However, strain 135 was very poor and did not form nodules at
Bakraju experiment station. Seed Inoculation with N and P fetilizers show
significant effect of inoculants on soybean yleld, protein content of seeds and
nitrogen content of soybean plants.
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LEACHING OF SOME SALT-AFFECTED SOILS IN IRAQ
USING DRAINAGE WATER

I. Leaching of some salts-affected sols with different texture by dralnage
water under lab. conditions.

A. Alzubaidi ond K. M. Hassan

College of Agriculture, University of Baghdad, Abu-Ghraib, Iraq.

SUMMARY

The use of drainage water for reclamation of some salt affected soils by
stepwise dilution method was studied In this work.

The purpose of this study was to find out the possibility of replacing a
part of river water (RW) by drainage water (DW) in the process of leaching
some saline soils in Irag; and whether such replacement has some negative
effects on the physical and chemical properties of these solls or not.

Three different saline-alkall solls samples, collected from Musiab,
Abu-Ghraib and Alwahda locations were used in this work. Soil textures of

these soil samples were sandy loam, siltloam, silt clayloam for Musiab, Abu-
Ghralb and Alwahda respectively.

Leaching of sofls was carried out in special leaching columng (Length

30 em and diameter 11 em). The following leaching treatments (in duplicate)
were done:

A. Leaching with DW and then with diluted DW (DW : RW ratios were 1 : 1
and 1 : 3) and finally with RW.

B. Leaching with DW and then with diluted DW (DW: RW) ratlo was (1 : 3)
and finally with RW.

C. Leaching with DW and then with RW,

D. Simlar to treatment C but a certain quantity of gypsum equals to gypsum
requirement was added to the soil columns before leaching.

o= Y




E.

Leaching with RW as a control.

The change from DW to the successive steps of leaching in all treatments

was done when a partial equilibrium attained.  Soil columns after leaching

4,

were analyzed.

The most important conclusions obtained from this study were;

The saline-alkali soils in all treatments were successfully leached without
any negative effects on chemical and physical properties which were
studied during and after leaching. However, some differences in leaching
efficiencles and in the time required for leaching within the different
treatments were: found.

The biggest portion of replacement of RW by DW was obtained with the
treatment of leaching soil with DW and then with RW. Between 14—330/
of RW was saved during leaching of the three dlifferent soils,

Stepwise dilution of DW falled to reduce the volume of leaching water
ag well as the time required for completion of the leaching process.

‘Leaching with or without gypsum, using DW showed no considerable

differences in leaching efficlency, specifically concerning the volume of
leaching water and time required for leaching during the leaching of
different soils in the laboratory.

The time required to complete the leaching process as well as the total
volume of leaching water Increased with the increase of clay percentage
when the initial soll sallnity was the same.
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LEACHING OF SOME SALT AFFECTED SOILS IN TRAQ

USING DRAINAGE WATER

2. LEACHING OF SALINE-ALKALINE SOIL FROM ABU-GHRAIB BY
DRAINAGE WATER UNDER FIELD CONDITIONS
A, Alzubaidi and K. M. Hassan
College of Agriculture, University of Baghdad,

Abu-Ghralb, Irag

SUMMARY

In order to get some parameters which help us in leaching of saline-alkali
soils with drainage water under field conditions, the following experiment was
carried out: Soll of Abu-Ghraib was leached in special metalle basins (area
1 m? with buffer zone of 1 m¥ area) which were passed Into soil for about 5 cm.

then the leaching was carried out with the following treatments:
1. Leaching with DW and then with RW.

2. Leaching with RW only.

Leaching and movement of soluble salts during the leaching process were
studied using =soll sclutions samplers.

Drainage water used in these experiment was collected from the maln
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drain of college of Agriculture (Abu-Ghraib).  While the river water was
from Abu-Ghralb river.

The most important conclusions obtsind from this study were:

1. The saline-alkall soll in the two treatments were successfully leached
 without any negative effects on chemical and physical properties which
were studied during and after leaching. However, some differences in
leaching efficlencies and the time required for leaching within the two

treatments were found.

2. A 629 of RW was savcd aiter leaching soil of Abu-Ghraib with DW and
then with RW.
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THE BFFECT OF ROW—SPACINGS AND NITROGEN LEVELS ON YIELD,

YIELD COMPONENTS AND QUALITY OF CORN (ZEA MAYS L.).*

M.8, Al-Rudha and A.H. Al-Younis
SUMMARY

The experiment was degigued to study the eoffect of row-spacings and

nitrogen levels on yield, yield components and guality of corn In two years;

1975 and 1976. The split plot design was used with three row-spacings;

78 and 90 cm. and four nitrogen levels; zero, 40, 50, 120 kg/ha, The

statistical analysis showed that:

Nitrogen sigmificantly reduced the number of days from germination to
7509, of tasseling and silking, increased significantly plant and ear
heights, number of grains and rows per sar, weight of 1000 kernels,
Erain yleld, protein and oil content of the grain, fertility percentage and
nitrogen percentage of the leaf below the ear.

Rows-spacings showed significant effect on the ear height and ear length,
number of graims in the ear, welght of 1000 kernels, protein and oil

content of the grain, nitrogen percentage of the leaf, and no =ignificant
effect on the yield,

The interaction (Row-gpacing X N levels) showed significant cffegt on
pumber of days from emergence until 75% gilking and tasseling, ear
length, fiumber of graing per ear, fertility percentage, N % of the leat
below the ear and proiein content of the grain.

Positive significant correlation coefficient was found between grain yield
and each of; number of grains/ear, number of rows/ear, ear length,

weight of 1000 grains, fertility percentuge. N of of the leaf below the

Part of MS Thesis. Fiald Crops Department, College of Agriculture,
Universify of Baghdad.
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ear, oll and protein contents of the grain. Alge a positive sigmificary
correlation was found between proteln content and weight of 1000 grains
N 9, in the leat below the ear, and oil content, According to th-
resuits obtaiped from this study it Is snpgested that using 120 kg/he
nitrogen with 50 or 70 ¢m between the rows and 20 e¢m between hills s
the most suitable nitrogen level and row spacing for the Neelum variet:

under the lrrigated conditions in the centrel Irag.
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“STUDIES ON THE PEPTIDES PRODUCED DUFING TED EFEDwIsc
OF CHADDER CHEESE MADE FROM BUFFALD MOLs

COW'S MILK AND THE MIXTURE OF BOTE

K. H. Alawad And S. J. Toma

SUMMARY

Chedder cheese made from buffaloe milk is always of poor goalits wetes
compared with cheese made from cow milik.  Thix has been attributef o o
protein degradation during the ripening period It was the aim of i
work to study the compositional changes In the peptide constituents of chedder
cheese made from buffalo milk, cow milk and the mixture of both (1 : 1).

The peptides were lsolated by ultrafiltration and further fractionated by
gel filtration using Sphadex G—25 column.

The results indicated that there was no marked change In the concentra-
tion of the high molecular weight peptides during the ripening of all cheeaes
whereas the low molecular weight peptides showed marked changes. However,
the amount of low molecular weight peptides in cow milk cheese was greater
than of cheeses made from mixed milk and buffalo milk, with the fact that
the iast cheese contained the least amount.
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SUMMARY

“DISTRIBUTION OF CASEIN MICELLE IN IRAQI BUFFALO MILK"

K. H, Alawad and 8. J. Toma

The distribution of micellar and soluble caseln In Iragl water buffalo

milk was studied using the ultracentrifugation technique. The result of this
study could be summarized as follow:

1.

Upon ultracentrifugation, the caseln micelles of buffalo and cow milk
were fractionated into three different sizes, large (MC 1), intermediate
(MC 2) and small (MC 3). The three micelle type from buffalo
represented 7T3.6, 1956 and 6.9% of total micelle while those of cow
milk represented 44.5, 46.3 and 9.2% respectively.

The relative distribution of calcfum and phosphorus in the three sizes of
casein micelles from buffalo and cow milk were as follow:

Buffalo skimmilk contained 0.045 and 3.22 g soluble and micellar caseins
per 100 ml, respectively, Cow skimmilk contalned 0.1 g and 2.26 g per
100 ml of skimmllk respectively.
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4 Total and whey buffalo proteins were found to represent 3.99 and 0.688 g
/100 ml skimmilk while the non-proteln nitrogen (NPN) was 7.8/ of
total nitrogen. However, the values related to the same Indicles in cow
milk were 3.12 and 0.75 g/100 ml skimmilk while the NPN was 869/ of
the total nitrogen.

5. Slalic acid found in the various size of casein micelles (CM 1, CM 2
and CM 3) represented 2.28, 2.7 and 3.11 mg/g casein respectively for
‘buffalo caselns while the values for these sizes were 2.92, 3.4 and 4.64 mg/g

6. Irrespective of source of milk, the rate of the turbidity development was
noticed to increase with the increase of micellar size, However, the
rate of development of turbidity In buffelo milk casein was greater than
than of cow milk casein.

Component Buffalo Cow

MC1 MC2 MC3 MC1 MC2 MC3

Calelum 63 347 165 357 236 18
Phosphorus 418 319 175 184 15 0.84
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STUDIES ON THE MANUFACTURE OF WISHARI—LIKE
CHEESE FROM COW'S MILK
1. ISOLATION AND CHARACTRERIZATION OF SOME MICROORGANISMS
THAT ARE INVOLVED IN CHEESE RIPENING AND THE STUDY OF
THEIER GROWTH RATES DURINC CHEESE RIPENING,
Abdul-Karim Sallh Mahdi and M. M, 4, A-Shabibi

SUMMARY

Wishart cheeses were purchased green from northern Iraq (Zakhe
Province). These cheeses were used as the source of organisms used in the
manufacture of Wishari-llke cheese. Samples of these cheeses were subjected
to microbiological tests and two gemuses of lactic acld bacterta mnamely
Streptococei and Lactobacili were Isolated.  Also one genus of yeast (Debaryo-
myces) was found in all cheeses. These organisms were used as starter cul-
tures of single stralns at a rate of 19/. The lactic acld crganisms were
grown In sterilized skim milk, while the yeast was grown In nsutrient agar.
The ratio of these crganisms was 1: 1: 0.2 respectively. 1t was found that
the growth rate of the Strepfocosci wes the fastest during the first 20 days of
ripening after which their number started to decline.  The Lactobaclii started
to grow rapidly as the first one sturied to die off. However, the yeast was
growing very siowly to about 20—25 days, after which their number started
to decline unt!l vanished from the cheese at 50—55 deys of age.
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BTUDIES ON THE MANUFACTURE OF WISHARI—LIKE CHEESE FROM
COW'S MILK
2. SOME BIOCHEMICAL CHANGES DURING CHEESE RIFENING

Abdul-Earim Salih Mahdi eand M. M. A. Al-Shabibi

SUMMARY

Wishari-like cheese was made from cow's milk, either raw or g
The renneting temperature was 37°C. The curd of each batch was
uncooked or slowly cooked to 45°C with mild stirring for 10 ==
biochemical changes were followed during the ripening pericd  The
protein nitrogen (NPN) compounds increased to their maximum walses
age of 30—35 days. The cheeses, irrespective of treatiment o
best flavor at this age, after which the cheese flayor started o
‘This was possibly due to further breakdown in the proteins and t5e
of NPN by the dominating organisms in the cheese (Part 1), The
of amino acids was also studied. Freshly made cheese possessd o
amino aclds except cysteine, which was in a very low concenir=Siss o=
the ripe cheese. Isoleucine was found to be present in very ==5
tion in the raw milk cheese with cooked curd. Tha highsst
the free amino acids was at the age of 45 days in all chesses &
cheese made from pasteurized milk and cooked curd where the hup
was at 60 days of age. The decrease of the amount of Irss
after these periods could be due to the deamination and &
place.

Free fatty acids (FFA) were found to be presemt = al
while In the press. The amount of the FAA incressed
cheese was 45 days old, after which the values Wwent dowm .
decarboxylation, the formation of some derivatives that could
by titration or some of the FFA might have been used By e
nisms in the cheese at the late stages of ripening.
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EFFECT OF DIFFERENT LEVELS OF SALINITY
ON BARLEY GERMINATION

B, A] Yasiri and 4. Alzubaidi

Beventeen varieties of barley were tested for salt tolerance In four levels

of salinity of saline soil extracts. The intial extract which used for preparing
the different salinity levels was obtained from one kilogram of saline soil
sample, collected from the field of the College of Agriculture at Abu-Ghraib.
The extract was then diluted with distilled water to obtain the following levels
of salinity: 16, 3.2. a;.nd 42 mmhos/cm. while distilled water was used for O level
treatment. The experlmental design was randomized complete block in three

replicates for every treatment. ‘Twenty seeds from each variety were placed

in between two filter papers In ® cm petr] dishes. The seeds were molstened
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© with 3 ml of the treatment solution. The dishes were randomized om the
germinator shelves with constsut tempersture (21°C). They were shifted

- it o e e TR BReh N ¢ ut pecmng
of the same variety in the control (O lavel treatment), The length of the
coleoptyl was measured to the nearest mm from the base of the primary root.

There were significant differences among the tested varieties In respect
to salt tolerance.  Some varieties showed better germination and coleoptyl
development than others, especially In the high salinity level (42 mmhos/cm).
Black Hullen variety was superior in germination percent (1009/) and the
coleoptyl (abut 27 cm), whereas Algerian was inferior to all in percent
germination (0.029/) and the coleoptyl development (0.8 mm), These findings
indicate that the selectlon of barley varieties for salt tolerance is possible.
Moreover, such data serve the management of salt affected solls In Irag.

And il

iz a3 e laly Sllans B lll 3N O s

LI St AKas gy pay SULI 2Ll GBI a3y Gl
c (VAN BEImED Ul ol 5ot s sy o2 W) S g gtea EIIL
Wiy SV ods Jon pihamiod Jol o 2l 23 G S 1o s Sy
Loty Lasall Badasid Q0 al) T ) JFLEN ot ol T8 ‘-’m

J W R O (R RS I I 2 o LN JA o O ey

o A gl pesiaW) Ve A G OV YE oAt de Jib pibazatt
Yan gyl Gl gimy day B0 (o /¥ O Lde 151 A0l a3l
Pt s daga bl 231 3 5,8 Al (AVe Gl a0 ke )
Lty s ot 6 2ol o5 Sl s B A0 e 3 creasild
ok J2s O3 ¢ C)L.n:...»\ﬂ c:;\-—"-.-.-JUK:-nI Sl O ede e JHazn
Tple Ul J Soudl He 3 OF 2atl) 4o g (o cmaid Ay ol

- 327 —~




"

sde Tadie 3 Sty ¢ Tl pe pBGIl el end VAV i i)
Uk ol ) Uosaa Lolaa¥) oUL e saras Clisl e St Il
Gl Hea § b gt G 55y ¢ oD ede 3 Lty slll e
S Aol (e )_\-....‘.‘JJ s VW ookl oy g gt 1as (s bl C.;t:.a
o gellllomal) LoVl 8103 anr g § Ao s o2l D el Jasdlt -

© palad) 23N k,-? Bl Gt Ly .13 Al o E’

doaoull 219115 & it

Al Sl Sl s A6 ey OAOY) A Sl Y

@l ¢ ) s st Gbmes 3 () B0 daie — (Dl VWV el
et A8 ol Sl Goy (4 Rl Gu sty i J e ok 2 pie
(extract) L alsciaeis Jo © Lt i iia)y el Ko slols GLbt g
O ke o ot @ R L S r ke Jpeandl 5 Al B G
a;l‘;h.lj P VA IR U S | S T rif\ o0 dade e e 43 alselldl)
Lol L3 a lgde Jpcand) & AN s[5 sanda N0 VY 62X e Gz
25 Aol &2l Gl Lol JooVl jabhzael) G2 il e o
et Je Aalan K0 @) S UW Sadsiily pen D genka £V 4ol
Lsn wtd 4 3 AU A Gl GLBYY & 5 0 Jel) 51 sta) st
Sl G2l L)) ey GLBYE s ) U 2wy (p27)) &0 35 o
e Al Salaal) S Ll At ede caijgiy Al oMbl
s A Camend W5 (Ju 2N kil SU) 8 Lesagl) sadld L) el
© TRl SMelall 3 oY) pdsd) sged ds olold) Jb LB ool

aliully ki
sy () 3 (V) Jeas 3 Loz ally Lede Waas ) ) Llilie )b

Jte Ll Josba fe Wl © > 8 SV AN ada J2a O (U s O
Gokejs Ayer ) 5 (VoY Ayer ) codiy siadls Jeadly iy Lazad)

g.:.;ll‘_;.t.....)_,:f.dl e Ml,}nh_};-ﬁl JWWJCJJ.‘&“'J ™
. l_)ﬂ.‘h

—< 328 —



