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EFFECT OF FERTILIZERS ON THE YIELD OF FLAX AND
ON THE CIL AND PROTEIN CONTENT OF THE SEED

Hasan Abdul Kareem

University of Baghdad, College of Agriculure, Abuo-Ghraib, Trag.

SUMMARY

In a randomized [ield plor study on fertilizalion of Marakichi flax,
nitrogen applied alone or in combination with phosphorus and potassium, =
gave a pronounced increase in yield but only a slight increase in percentage
of oil and protein in the seced. Phosphorus: had no effect on yield but
increased the oil content of the seed. Potassium, either in presence or absence
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of mitrogen, depressed th vield and had little or no effect on protein content
of the seed.
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INTRODUCTION

Tlax is one of the oldest of
cultivated crop plants and is
indigenous to the Mediterranean
region, It thrives best in the

‘temperate zone, with an annual

rainfall hetween 18 and 30 inches.
It is also grown in arid regions
under irrigation. It fits well into
rotation with legumes and small
grams.

Flax is grown for both seed and
fiber. The seed has heen reported
by Miller (1938) and Martin and
TLeonmard (1953) to have an oil
content rancing between 30 and
449 Tts oil content is less than
that of eastor, peannt, se=ame
and sunflower, but considerably

higher than that of soybean and
cottonseed. Production of the oil
in Iraq 1n 1962 was 120 tons.
A large amount of flaxseed is
presently being imported into
Iraq from foreign countries.
It is a source of profit to our
conntry and its production can be
greatly increaged.

Flaxsesd o1l is used in the
production of such well-known
products as paint, linoleum, oil
cloth, printer’s ink and soap.
Flaxseed meal is used to some
extent as feed for livestock. The
straw is used in the manufacture
nf linen elath and hich-erade pa-

per as renort by Martin and

Teanard (1953).
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Flax is well suited to Iraq soil
conditions, since it can tolerate

since 1959, as shown by official
figures issued by the Central

moderate salinity. EC x 103 between Bureau of Statistics, Ministry of

6 and 10. (Richars, 1954, p. 67).
The cultivated area for flax pro-
duction has increased in Iraq

Planning of the Republoc of Iraq
(1963), which are given in Table 1.

Table 1. Statistics on flaxseed production in Iraq, 1959—63

Year Cultivated Total Reported
Yield
donums * tons kg. /donum
1959-60 34,000 4,700 135
1960-61 36,100 4 800 133
1961-62 47,700 6,600 13=
1962-63 47,100 6,200 132

The data in Table 1 show that
the annual yield of flax per donum
is tending to decrease. Bince flax
is a crop of great potential value
to Iraq, it was decided to do some

research to find ont the extent o
which the yield of seed and siraw
and the amount of oil and protein
in the sced could be increased by
uge of chemical fertilizers.

MATERJIALS AND METHODS

The study here reported was
exploratory in nature, to discover
the possibilities. Only one level of
each nutrient was chosen and the
effects of these nutrients studied
singly and in presence of each
other. The amounts of the fertili-
zers used were as follows:
Nitrogen: 100 kg. Ammonium
sulfate (21%N) per donum.
Plospliorus: 120 ke. Ordinary
superphosphate (183%P.0.) per
domum,

Pota=sinmi: 50 ke, Potassinm sul-
fote (50°%K.Q) per donum,

The experiments were condue-
ted on the College Farm at Abn
Ghraib, The soil was a silty clay
loam haying a paste pH valie of
7.5, a salt content equivalent to
an ECx10% of 4 millimhos per
cm., and a total nitrogen content
of 0.007%. These determinations
were made according to the me-
thods of Richards (1954) and total
nitrogen by Kjeldahl distillation
of ammonia, according to Piper
(1950).

The plots were 10 sq. m. each
in area, and randomized. The

* Donmm=2500 square meter or abont 0.6 Acre
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treatments were veplicated six
times, Irrigation was by the basin
method and the water measured
by parshall flume. Total amount
of water received by each plot was
18.5 inches, of which 12 inches
were irrigation water and 6.5
inches from rainfall, (Ministry of
Communications, Republic of

Iraqg, 1963). The irrigation water
was applied in six applications
one every two weeks, The seed,
which was of the Marakichi va-
riety, was planted in Oectober,
1963. Both the seed and the entire
amount of fertilizer needed for
each plot were broadcast at plant-
ing time.

RESULTS

The results of the experiment are given in Table 2.
Table 2. Yield and composition of flaxseed in relation to Fertilizer applied

Ferlilizer-applied Average Average Composition

Height of Yield of of Seed
‘Treatment N  P.0, K.O FPlantsat Seed e -
_ Maturity il Protein
kg. /donmm cm. ke [domum % %

Check 1] i 0 40
N alone 21 0 0 30
P alone 0 22 0 50
K alone 0 () 25 40
N4+P 21 22 0 70
N+K 21 0 25 60
PLK 0 22 25 35
N4P+K 21 92 95 65

{48 33.3 19.8
349 372 186
144 38.2 19.4
130 342 201
239 35.6 17.0
245 36.7 18.2
123 372 18.2
246 13,92 18.6

DISCUSSION

1. Effect of fertilizers on yield of {lax.

In every case where nitrogen
was applied, either alome or in
presence of phosphorus or potas-
siin, there was a pronounced
increase in yield, Thig increase
ranged from 60 to 140% over the
yields obtained on the untreated
plots. This response supports the
generally accepted fact that
nitrogen is deficient in Traq
soils. The native nitrogen content
in this soil, reported earlier in

e B

this paper to be 0.007% and which
amounts to about 77 kg. of nit-
rogen per donum at 30 ecm. depth,
is very probably in organic form
and not readily available to the
plant.

The effect of phosphate on seed
vield was only slicht or neglici
e, whether added alone or in
presence of nitrogen or potassium.
Sinee no  Tesponze to  added
phosphorus was obtained. it mey
be concluded that the amonnt of
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available  phosphorus naturally
present in the soil was adequate.
This result is in agreement with
those of Kareem and Russel
(1957; 1965).

Potassinm, either in the pre
sence or absence of nitrogen.
showed'a depressive effect an seed
vield. Th1s depressive effect; of
potash has been frequently ab-
served by investigators working
with coveals in yarious countries

1L 1= gfmeraﬂv believed that

potassima is not deficient in Iraq
Soils

at maturity when fertilized

. This depressive effect is
probably more likely to result

Fig. 1. Views showing density of stand and height atiained bv flex uldh'e'-

with phosphorus alone, with potassium
alone, with phosphorus and potassium. as comparsd with the control. ‘

R

from a nutrient imbalance cause
by adding potassinm rather
a toxig effect of pOtaSS’lllsﬂl
Chis elfect needs o be explaine
by the plant physiologists, Im
anv event these results show that
it may be neither wise nor econe-
mical tp apply potash fertilizer
to a flax crop in Iraq.

The growth response of ﬂ&z:
to the fe*‘fﬂi'rm‘g. here applied is
also indicated by the average
hateht of the p]u.nta at matnmt:v-
as vecorded in Table
iThistrated v the phgtogm-ph_s_ in
Figures 1 and 2. |
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Fi_g 2. Views sﬂowmg ‘high -respanse _to fcr&!zzmion 'th nitrogen alone,

- flitro, and
nﬂ&iﬁgg‘., Gf "

2. Oil content of the seed.

~Nitrogen, phosphmus and
potassium generally increased
the 0il content of the seed over
that of the check plots, Only in
the case where all three nutrient
elements were added as frtilizer,
was 1o increase observed. Reu-
ther, Embleton, and Jones (1958)
point out that potassinm increases
the oil conten of nuts and oil-seeds.
Miller (1958) states that the oil
in the seed of oil-bearing plants

X al maturity.

\osphorus, nitrogen and  p

and all! thrée. '|'
iy formed by conyversion of earbn-
hydrates o glycerine and Jatty
avids is related to potassinm
metabolisnt, The function of
potassium is appearently to cata-
Iyze this trans: formation.
3. Effect of added nuirients '_'_': [
content of flaxseed, |

The effect of mtmgm,. 1
phorusg and potassium

protein content of the
was either nil or these
tend to decrease the T




content slightly. However, the
decrease 1is probably within
experimental error. This obser-
vation is surprising since all
proteins contain nitrogen and
some contain phosphorus also.
This exploratory experiment
has shown that nitrogen is the
nutrient primarily responsible for
the increase in yield of flaxseed;
phosphorus has no effect, and

potassium tends to decrease it.
Additional experiments will be
conducted to further explore the
possibility of increasing yield
by applying these nuirients as
increasing rates, especially nitro-
gen, and to determine costs and
returns, and hence the profits
that may be realized from flax
production under irrigated condi-
tions.
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XANTHINE-ALDEHYDE DEHYDROGENASE
IN MILK AND MILK PRODUCTS
Thabit A. Alsafar

Department of Dairy Science. University of Alberta
Edmonton, Alberta, Canada.

SUMMARY

The ability of the enzyme zanthine oxidase to catalyze the oxidation of

hypoxanthine and xanthine mto uric acid was used as_a technique to determine
the unilts of xanthine oxidase in some milk and milk products. Best results
were obtained when the pure xanthine oxidase was diluted at the rate of
1:100 by volume before abserbance readings could be taken.

Pure xanthine oxidase was found to contain 1093.90 units psr ml while
pasteurized skim milk showed to contain 10.5 units per ml. Raw cream of
0% fat was found to contain 3276 wunits of xanthine oxidase per ml while
frozen raw cream of 35% fat and pasteurized cream of 30% fat were found
to contain 136.5 and 52.6 units of xanthine oxidase per mi respectively, Raw
whole milk of 52 fat was found lo contain 134.4 units per ml while pasteurized
oxidase per ml.

Tt was concluded that pasteurization and freezing cansed a decreasing
effect on the coptent of xanthine oxidase of milke and milk products. This
cilect nceds to be investigated further because of its: direct relationship to
the stability of fat in milk and milk products.
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INTRODUCTION

A number of enzymes have been was named xanthine oxidase

isolated and identified from the
milkk fat globules membrane.
Among those was xanthine-alde-
hvde dehydrogenase.

The oxidation of hypoxan-
thine and Xanthine to wuric
acid in the presence of oxygen
was first recognized in 18R9
by Spetzer and the enzym involved

according to Ball (2). Sharp (12)
stated that whole milk showed to
contain about 0.07 g. of the xan-
thine oxidase per 100 g. of fat.
Greenbank (7) reported that one
liter of milk contained 160 mg of
xanthine oxidase ag it was deter-
mined by the reduction of methy-
lene hlue using hypoxanthine as a

B L4
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substrate. King (11) stated that
the presence of xanthine oxidase

in the membrane material of ib
the milk fat globules was repea- 91‘5 o

tedly demonstrated by schwartz
in 1929. Toyama in 1933

Schwartz and Fisher in 1937 and
Polonviski in 1949.

Kielly (10) develaped a teehm-; 3_1'_&
which was nsed to pur thine
oxidase from ]Iver B‘L‘ad]ey
and Gunther (3) ‘determined xan-
thine oxidase in human milk and

colostrum by usin m_emhm.
reduction  of 2:3: vl
tetrazolium chloride at pH 9.4,

The ahmmﬁ and eompe __*
tion of mthme oxidase haye heen
under investi
years, Ball(2) found the isoeleetrie
point of the enzyme at pH 6, 2and
the molecular weight was estimated
as 7400. Haseeker and Heppel
(9) found that xanthine oxidase
can reduce cvtochrome in presence
of hypoxanthine xanthine or acetyl
aldehvde. Hafstes (8) found and
reporterd that the activity of xan-
thine oxidase is decreased with
increase in the substrate concentra-
tion which i3 in contrast to the

EXPERIMENTAL PROCEDURE

The technique used for the deter-
mination of xanthine Gﬂdase in

milk and milk products is the
same as that used 1W' Zittle et al.
(14),

Reagents:

1. Triphenyl Tetrazolium c’nlo-
ride (TTe). A 0.35 M, o
384.5 mg. is dissolved in 20 0

— 10 —

milk could be correlated to

tigation for many

!;hat t.ha enzyme is conm&
be an aerobic dehydroges
reacts divectly without the
vention of hydrogen carriers.
eontains iron and malylidum and
the fons of these metals are '
tial for the activity of the enz;
They believed that the develop
:}f_spmtaneuus oxidized fiavor

TWTW"[]U IS TSI TS
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thine oxidase activity. The
ved that it was caused by a
enzyme rather than g multi
Bray et al. (4) ra
that tﬁe ivon content of the
exists in the ferrous state. B
and Bray (9} stated that h
metal inactivation, photooxid
and gloss denaturation’ wers
three mechanisms which
inactivation of xanthine oxi

The purpose of this resean
to compure bher ~xanthine oxi
content of ice cream with
other milk and milk products.

i v

e b ter o e

ml. of 0.1 M sodinm 7
sphate buffer of pH 7. E ;

2. Xanthine, 0.005 or 0.0
solution prepared by dissol
1ne 280.0 me, in 50,0
005 N NaOQH.

8. Ph(}sphﬁte buffer, 0.5
7.5 prepared by :
29.1 g. of Na2HPO,




and 2.928g. ~ NaH.PO.
H.0 in water and making the
final value 250 ml.

4. Glacial acetic acid.

1. The teaction was carried out

in a water bath at 30°C in
125 x 15 mm. test tubes,

. 1.0 ml of 0.5 M sodiam
phosphate buffer pH 7.5, 0.2

ml. xanthine solution and 1.5

ml. of distilled water were

mixed in the test tubes dupli-

cated,

3. Bobble commereial m%mgen

gas through small capillaries
E-\Lelulnd to the bottom of
the test tubes, Continte buh-
bling for 5 minutes then add
1.0 ml. of diluted milk, or
skim milk or cream. The
milk was diluted 1:5 and the
cresm was diloted 1:20, ex-
‘cept to the eontrol.

4. Continue bubbling for 5

minutes then 0.2 ml. of TTe
and the reaction wag contin-
ued for 10 minutes.

5. The reaction was stopped

with the addition of 5.0 ml.
of Glacial acetic acid.

5. Add 4 ml. of Toluene, stop-
per the test tubes and shake

:-_~'I

7
8. Raw skim milk 2% fat
Raw cream 20% fat

W

9.
10.

=Pt
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vigorously. Centrifu
2000 R.{G.N. for 10 lﬁhﬁ‘ﬂfﬁ
then take 2 ml. of the tﬂitmn&
extracted color and diln
with 4 ml, of Tolua@ne Us&
this volume for spectrophoto-
meter readings.

The Bausch and Lomh Moadel
340 was wsed for speectro-
photometer readings at 485
mi, and results of absorbonee
readings were recorded.

. The units of xanthire oxidase

found in millk and milk
products were estimated as
gach 0.105 absorbance = 10.5
units xanthine oxidase per
ml.,

‘Milk and Milk Products Txamined

Pasteurized skim milk
Pasteurized whole milk
Frozen raw cream of 35% fat

109 coffee cream
. 129% jee cream

Precipitate from 12% ice
cream prepared according to
procedure reported by Dixon
and Thembow (1924).

Raw whole milk 5% fat

Whipping cream

T
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Resulis :
Table 1. Xanthine oxidase content of some milk and milk
products,
Product Rate of Spectrophoto- Factor ~ Units of xanthine
Examined Dilution meter Readings oxidase per ml.
each 0.105=10.5 units

Pasteurized 1:5 0.01 11 10.5 units
skim milk

Pasteurized i 09 0.02 11 21 unit
whole milk
3.4% fat

Frozen raw 1:20 0.05 26 136.5 units
cream
35% fat

Pasteurized 1:20 0.02 26 52.6 units
cream
309% fat

109% Pasteuri-1:20 0.02 26 52.16 units
zed coffee
cream

129% ice 1:20 0.02 26 52,16 units
cream

Precipitate 1:20 0.03 26 81.9 units
from 12%
ice cream

Raw whole  1:10 0.08 16 134.40 units
milk 5% fat

Raw partly  1:5 0.03 11 33.0 units
skimmed milk
2% fat

Raw cream  1:20 0.12 26 327 .60 units
30Y%. fat

Whipping 1:20 0.02 26 52.16 units
cream
Pateurized
20% fat

Control 0.00 (.00 0.00 0.00 units

Pure 1:100 1.00 106 1093.00 units
xanthine

B ==
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Table 2. Distribution of xanthine oxidase and alkaline phospotase
in cream, skim milk and fractions of butter.

Products Xanthine oxidase Alkaline phosphotase
Examined content units/ml. content units/ml.
Cream 143 400

Skim milk 23 88

2.3 M Precipitate 10 22

RESULTS AND DISCUSSION

The results obtained are repor-
ted in Table 1. These results show
that pasteurzed skim milk con-
tained 10.5 units of xanthine ox-
idase per ml while raw cream con-
tained 327.60 units per ml. This
is a delinile proof that the enzyme
is assoclated with the milkfat
globules. They also show that
products exposed to pasteurization
contain less of the enzyme than
those without pasteurization.
Zittle et al. (13) studied the
distribution of xanthine oxidase
in some milk products. Their
results are reported in Table 2.
They also reported that skim milk
obtained from aged whole milk
at low temperature showed to con-
tain more xanthine oxidase than
skim milk obtained from fresh
whole milk. Frozen raw cream
containing 35% fat showed to con-

tain 136.5 units of xanthine oxi-
dase while fresh raw cream showed
to contain 327.60 units per ml.
This is in accord with the finding
of King (11) who stated that the
link between the enzyme and the
membrane material can be altered
by freezing. It was also found that
raw whole millt 5% fat contained
134.40 units of xanthine per ml
while pastenrized whole milk of
3.49% fat showed 21 units of xan-
thine oxidase per ml. Greenbank
(7) reported that the xanthine
oxidase of cream showed more
resistance to heat than that of
whole milk. He also stated that
heating milk to 180°F for 50
minutes does not entirely inhibit
methylene blue reduction. Heating
of cream of 40% fat to 170°F for
35 minutes does not destroy all
the activity of the enzyme.
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DURUM WHEAT VARIETY TRIALS IN IRAQ
Witki §. El-Shama,
University of Baghdad, College of A'g:jiculmre, Abu-Ghraib, Iraq

SUMMARY

A warietal vield test for four vears indicated that durum wheat is quite
adaptive to the middle irrigated Region of Irag, It has highly exceeded the
local Adjeba bread wheat in average yield production. Baharia 22 and Ttalian
1304 were promoled to foundation seed due to their vielding ability and
promising agronomic characteristics as compared to the Jocal durum wheat

Sourah-Koaol.
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INTRODUCTION

Duwrum wheat 1s restricted to
the northern dry farming Region
ofIraq, and never been used in the
central or southern irrgated Regi-
ons. It wag thought it was meces-
sary to eolleet information on the
adaptability of a few introduced
and local durum wheat varieties in
the central Region, in order to be
able to select the suitable varieties
for the use in the future in central
and southern Regions, which are
very much alike in environmental
conditions.

Cook and Pendleton (1.6) have
obtained high yielding varieties of
wheat by subjecting a large number
of varieties to comprehensive varie-
tal trials.

Elliot, Darroch and Wang (3)
reported that three and fomr row
plots, from which the central row

or rows were harvested for yield
tests have been generally used in
grain trials. Down (2) suggested
the use of five row plots for winter
wheat, disearding the outside rows
in each case.

Weibe (8) found that the long,
narrow plot was less variable than
a square one of the zame area.
Johnson and Murphy (4) used 16
foot long plots.

As the plot size inereased, the
estimated mumber of replications
decreased and the average minimum
number of replications required to
reduce the standard error of the mean
to 5% was three (3).

In all varietal trials of cereals
the guard rows were discarded npon
harvesting the plots. Veatch (7)
removed in addition to border rows

=
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one foot from each end of the
central rows in wheat trials.

Lande (5) reported that compa-
rative yield of wheat varieties in
many instances did not remain
constant during a long period of

testing. This perhaps was due 1o
changes in envirenment (meteorclo-
gical, biological and nutritional
factors), changes in the varieties
under investigation or interaction
of environment and varieties.

MATERIALS AND METHODS

Fourteen foreign and local
durum wheat varieties were placed
out in a randomized block designm,
with four replications, and condu-
cted at the Abu Ghraib irrigated
Station for four years (1957 to 1960)
for gtudying yield and other agro-
nomie characteristies, Iach variety
was planted in four rows, 30 em.
apart and 5 meters long. The date
of planting was approximately in
the middle of November eaeh year.
MThe rate of seeding was 32 Kg. per
cacre. In addition to horder rows,
50 em. from cach end of the middle
rows were eliminated to avoid
border offect. Harvesting was done
by hand and threshing was done by
small motor driven nursery thre-
sher. Field and lahoratory eharact-
eristics were studied from the
central rows by using the following
procedire

a) Headine date: March 26 to
Mareh 29, early (E); March 30

to April 3, medium (M); and
after April 3, late (L).

b) Maturity date: May 4 to May
b, early (E); May 6 to May
7, medium (M); and May S to
May 9, late (L),

¢) Height : 110 to 116 cm. short
(2); 117 te 123 cm. medium
(M): and 124 to 130 em. tall
().

d) Cold resistance was estimated
visunally on pereent basis.

o) Ledging was estimated on a
seale of 1 to 10 with (1) being
most resistant to lodging.

) Glume pubescent (P) versus
elabrous glume (G).

¢y Welght in gram per 100 zeeds.

h) Yield converted in bu/acre and
analysed statistically aeccord-
ing te the methed of analysis
of varianece.

EXPERIMENTAL RESULTS

Cold resistance, heading date,
height in centimeter (em.). lodging
score, maturity date, awns color,
pubeseent versus glabrous glume,
glume color, seed color, and weight
per 100 seeds in gram were studied
vearly for each variety. The results
are presented in Table 1.

The average yvield analysis of
variance from 1957 to 1960 gave
signifieant difference between years,
varietie s, and vyears x varieties,
which indieated that varieties res-
ponded differently in different
yvears. There was no significant
difference among years (Y1, Y3 and

s
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Y4), which shows that only Y2 was
exceptional. The varieties mean
square significantly exceeded the
varieties x years interaction mean
square, indicating that some varie-
ties were superior to others (Table
2). Dunecan’s range test indicated
that there was no significant diffe-
rence among varieties, however,
varieties No. 14; Amario Bianeo
Tipo 142—1473, No. 1; Baharia 22,
No. 5; Ttalian 1304 and No. 12;:
Baladi 1309 showed 115.10%,

112.78% and 112.44%, respectively
average inerease in yield of No. 2;
check Sourah-Kool 74 which is one
of the main local durum wheat
variety in the northern dry farming
Region. Only varieties 1 (Baharia
22), and 5 (Jtalian 1304) were
promoted to foundation seed, he-
cause they showed hetter agronomic
characteristics than varietieg 14, 12
and 2 (Table 1). There was no
correlation between average yield
and weight per 100 seed, (r=0.121.).

DISCUSSION

The Iraqi farmer so far, has not
planted durum wheat in the middle
irrigated Region. This test indica-
ted clearly that durnm wheat varie-
ties are quite adaptive to the middle
irrigated Region of Iraq, since its
avearge yield per acre was quite
double the average vield of local**
Ajeba bread wheat, which is the
only loeal variety planted in this
region, and about equal fo the
barley*** average yield. Out of

this study two varietiex of durum
wheat namely, Baharia 22 and
Ttalian 1304 were promoted to
foudation seed sinee they gave
114.42% and 112.78%, respeectively
higher yield than local Sourah-Kool
T4. 'These varieties did not differ
significantly in yield from Sourah-
Kool, but were superior in quite a
few promising agronomic characte-
risties.

**W.S, El-Shamma. Bread Wheat Varietal Trials in Iraq. Proceeding of the I[ragi Sci.

Soc. 6 :26__33, 1965.

#**+*\.S. El-Shamma. Barley Varietal Trials in Irag. Proceeding of the Tragi Sci. Soc.

6:12_15, 1965.

e

MMIMHIHIJI..HL. o



00°00T

96'9G

007001

Q000T  099¢  0000T  €49'¢E 00°00T 8072 00°00T 6696 -
raell  E9°6E PGBOT ¢80T GLL¥y  8F00L  0L°¢E 0G'46 ¥LO L29°20T GE'86 Gl
SLELT  EL6GE GGOLL GLGIT  LTTF 6766 geeg 8691 66’8 G6°9CT AEas i
Gt PIT - 9108 E06LL 6V8IT  9¢'€F  EF'86 L6 SLPEL 0¢°6 HIRSTAl 6H'GE [
OL'GIT  F&08 EO6LL Co'9eT  80'9F 667L01T  LE'8% LETYT S0°0L  06°T0T 68796 I
HOOID N PURLY)  NM2UD JOI, N2OUD JOOL ()9--GC POTD JOO, (C—SRC MpOUD J0Y, §G—)C Y0oUD JO % 1G—OC  ON
J0 9% afelaay 5 L2 .9 %

X X X X
"}59) [ejRLEA WP Jo oseanul Igewdd pue ane/ng ppRIA 38ewie ApBs X 7 IqEL

LRI} |




5. L .,,ﬁiﬁ, ILH.(1944). Amer. Soc.

Agron. Jour. 36 :152-61. X

Pendleton, J. W. (1951).
z Em Bul. 1511.

C (1955) W. Va. 4 n@

. Weibe, G.A. (1935) o Agr.
Res. 50 1331357,

T e e

ul

T
{

AN

I
I
-._i o I
I

N
JINE Y
- ----—l‘Mqu

(Al .[i




EFFECT OF VARIOUS SALT CONCENTRATIONS ON
CROWTH OF FUSARIUM OXYSPORUM F. LYCOPERSICI
SACC. AND RHIZOCTONIA SOLANI KUHN
Hamid M. Hussien and L. Al-Jabory
University of Baghdad, College of Agriculture, Abu-Ghraib, TRAQ.

SUMMARY

Influence of various concentrations of NaCl, MgCl,, and Na SO, on growth
of R. solani and F. oxysporum was studied. It was found that :

1. There was no significant effect on growth of F. oxysporum by NaCl up
to 0.855 molal, but higher concentrations reduced growth of this fungus.

2. R. solani was more sensitive to NaCl than F. oxysporum.

3. There was negative relationship between growth of the two fungi and
MgCl, concentration.

4. Growth of F. oxysporum was influenced more by Na SO, than by NaCl,
although the osmotic pressure produced by Na,SO, is lower than that
produced by NaCl at the same concentration,

5. Both salt concentration and the specific effects of its ions influenced growth
of fungi in this study.
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INTRODUCTION

Soil fungi causing plant disea-
ses must have certain abilities to
exist under unfavorable condi-
tions. It was pointed out by
Cochrane (1958) that tolerance of
fungi to low relative humidity
appears to be associated with
tolerance to high osmotic pres-
sure. Brancato (1954) found that
Aspergillus can grow on media
with osmotic pressure more than
100 atm, Thatcher (1939) showed
that osmotic pressure of fungous
plant pathogens is greater than
that of hosts, and concluded that
this may be a factor in parasitism.

Al-Doory ef al. (1959) correlated
low fungul population in soil with
its high soluble salt content.

Knowledge regarding physio-
logy and ecology of soil pathogenic
fungi is needed to understand
many problems of their parasitic
behavior.

The object of this study was
to determine the effect of different
concentrations of Na(Cl, Na.SO.
and MgCl. on growth of two
pathogenic soil fung1 Fusarium
oxysporum L. lycopersici Sace.
and Rhiizoctonia solani Kuhn.

MATERIALS AND METHODS

Isolates of Fusarium oxysporum
f. lycopersici Sacc. and Rhizocto
nia solani Kuhn, were obtained

from Fusarium-wilt infected to

mato, and tomato seedlings infec-
ted with damping off, respec-
tively. The two fungi were grown
on potato dextrose agar (Johanson
1959) and were nsed as source of
inoculum during the study.

Different concentrations of
NaCl, MgCl. and Na.SO, were
made up hv dissolving 1 to 10
grams of each into 100 cc PDA
media before sterilizing. All salt
concentrations are expressed in

terms of molality. Thirty cc of
sterilized medium were poured
into 11 cm petri dishes. Pieces
of freshly prepared culture, cut
by cork borer, were used for ino-
culation. Inoculation was carried
out in a chamber to avoid con-
tamination. All cultures were
kept in an incubaeter at 21 C°.

Radial growth of the fungus
colonv was measured 2 days after
inoculation as suggested by Bran-
cato (1953). Rondomized block
desion with 4 replicates was used
in all experiments.

RESULTS

Effect of 0.171 to 0.855 Molal Na (1

Effects of NaCl on growth of
F. oxysporum and R solani are

=~ — SF)

e

shown in Table (1) and Figure (1).
Growth of F. orysporum was not




influenced greatly by NaCl.
However, there was some reduc-

tion in growth with 0.684 and
0.855 molal NaCl.

Table i. Effect of various concentrations of Na Cl on growth of

F. oxysporum and R. solani

(Daily measurements of colony diameter in mm)

=

Molality

Fungus  Days after

inoculation Control 0.171 0.342 0.513 0.684 0.855

L. ozysporum

R. soluni

W 00 ~T O O WD @ =¥ D = WD

20.75 20.0 15.75 145 11.5 125

3125 300 235 20.33 19.76 195

43.30 425 48.75 31.66 29.25 27.5

53.33 55.5 495 4466 39.0 4225
64.66 70.00 64.5 57.33 49.5 50.0

75.0 83.8 T74.75 70.0 59.5 60.0

90.0 98.0 85.0 83.0 75.0 77.0
110.0 110.0 96.0 95.0 90.0 90.0

3425 23.0 15.5 10.5  0.00 0.00
67.75 43.33 35.T

107.5 69.0 56.0 35.75 12.33 10.0

110.0 90.0 73.0 49.5 250 14.0
— 110.0  90.0 62.25 34.0 18.25

5 21.5 0.00 0.00

110.0 72.0 420 20.0
- 85.0 52.0 25.0
— 99.25 60.0 29.5

Growth of R. solani was signi-
ficantly affected by NaCl. Table
(1) and Figure (1) illustrate cor-
relation between radial growth of
the colony and various levels of
NaCl. When R. solani was cul-
tured on 0.684 and 0.855 molal

Na(Cl medium, colony diameters
were 25 and 14 mm, respectively,
5 days afteer inoculation, while
radial growth on salt-free medium
was 110 mm. during the same
period.

|
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Effect of 0.926 to 1.710 Molal Na Ci

Effect of higher NaCl concen-
trations on radial growth of
F. omysporum and R solani 1is
shown in Table (2) and Figure (2).
R. solani did not grow on media
containing more than 0.855 molal
NaCl. Growth of F. oxysporum
was reduced with increase in
NaCl concentration., Diameter of
F. oxysporum colony was 110

mm, on NaCl free medium 9 days
after inoculation, while the colo-
nies were 80, 66.5, 62.5, 51.5 and
46 mm,  in diameter during the
same period when the fungus was
grown on 0.926, 1.097, 1.368.
1.539 and 1.710 molal NaCl, res-
pectively. . oxysporum was more
tolerant to MNaCl than, R. solans.

Table 2. Effect of various concenirations of Na CI on
the growth of F. oxysporum and R. solani

(Daily measurements of colony diameter in mm)

Molality

Fungus Days after ——— e
inoculation Control .926 1.097 1.868 1.539 1.710

2 20.0 00.00 00.00  00.00 00.00 00.00

3 30.5 20.0 16.0 1425 18.0 11.5

4 435 310 24.0 21.95 195 185

5 575 415 335 30.5 26.0 245

F.ozysporam 6 69.0 50,0 41.5 3775 825 205
7 83.0 595 50.0 46.0 395 355

8 97.0 695 58.0 540 46.0 40.0

9 110.0  80.0 66.5 62.5 51.5 46.0

R. solani

No growth was obtained

Effect of 0.630 to 1.05 Molal Mg CI,

Preliminary tests indicated no
significant effects on radial
growth of F. owysporum and R.
solani up to 0.525 molal MgCl.
By using higher concentrations of
MgCl., significant reductions in
growth of both fungi were obtai-

ned (Table 3 and Figure 3). Ra-
dial growth of R, solani was
influenced more than that of
T. oxysporum by MgCl.,,

Ten days after inoculation,
diameter of R. solani colony was
14 mm, when grown on a medinm

— 20—
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containing 1.05 molal MgCl.
(which was the highest level),
while the effect of the same
concentration during the same
period on F. oxysporum resulted

in a colony diameter of 68 mm.

It was evident therefore, that
F. ozysporum was more tolerant
to MgCl, than R. solani at similar
concentrations,

Table 3. Effect of various concentrations of Mg Cl, on
growth of F. oxysporum and R. solani

(Daily measurements of colony diameter in mm) 1

MOLALITY
Days after e
inoculation  Control .630 725 L840 REEE 1.05
3 25.6 175 16.0 17.5 15.5 10.5
! 33.0 2425 23.25 24.5 22256 17.25
5 50.75  38.0 35.5 35.5 33.0 28.5
6 61.76 41.25 41.0 44.0 39.0 31.0
7 79.76. a%.0 55.75 54.0 50.0 44.0
P oaysporum 8 101.0 78.0 76.25 5.5 71.0 59.0
9 110.0 U225 895 B7.75 79.25 68.5
3 87.76 1R.72 825 0.00  0.00 0.00
R. solan 4 TILZ5Y Be.25 1475 10.25%  8.25 0.00
5 110.0 39.75  23.0 1425  10.0 8.25
G a4.25 28.25 1720 125 10.0
T 67.7H  33.50 20.0 Bk 11.0
8 82.7Hh T35 295 17.66 1295
9 110.0 64.25 226 21,00 14:0

Effect of 0.07 to 0.70 Molal Na, SO,

Only effect of various concertat-
ions of Na.SO, on radial growth
of F. oxysporum was determined.
Results of this experiment are
shown in Table (4) and Figure
(4). Data indicated that significant
reduction in fungus growth was
associated with increase in Na.SO,

concentration, Diameter of colonv
was 110 mm, 9 days after inocula-
tion, when it was grown on Na.RO,
free medinm, while it was 28 mm
on medium  with 0.70 molal
Na.SO, during the same period.
By comparing the effect of Na('l
(Table 2) with the effect of Na.S0,

.
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(Table 4) it can be seen that
Na.S0, was more inhibitive to F.

oaysporum than NaCl,

Table 4. Effect of various concentrations of Na, SO, on
growth of F. oxysporum

(Daily measurements of colony diameter in mm)

Mololity

days after
inoculation control  0.07 0.14 021 02§

033 0.42 0.49 0.56 0.63 0.70

1950 19.25 1823 125 895
30.0 35.0 30.0 19.00 150
400 49,0 40.0 230 200
610 68.0 55.0 320 270
78.0 820 720 400 320
910 95.0 85.0 500 400
8 1010 1040 98.0 58.0 46.0
1100 1100 1100 65.0 32.0

D, [ S 5 SO =S T S

=)

0.00 0.00 0.00 0.00 0.00 0.00
13.0 120 0.00 0.00 0.00 0.00
18.0 TSONS =20 8.0 ®.0 0.0
25.0 200 160 138 140 12.0
31.0 2 Y0 21.0 20.0
38.0 0.0 29.0 26.0 25.0 22.0
42.0 360 350 31.0 30.0 25.0
49.0 400 400 35.0 35.0 28.0

DISCUSSION

Results of these experiments,
indicated that there was difference
between the two pathogens with
respect to their growth in the
salty media used. R. solani was
more sensitive to salts than F.
orsporum, These results agree
with those reported by Brancato
(1954). Various salts had different
effects on growth of these fungi.
Effect of MgClL on growth of R.
solani was less than that of Na('l
at the same concentration. #.
solani did not grow on a medinm
containing 1.09 molal NaCl, but
it did grow on 1.05 molal MgCl..

Radial growth of F. oaysporum
was inflnenced by Na.SO. more
than by NaCl and MgCl: at the
same concenteration, Colony dia-
meters were 35, 92, and 90 mm.
9 dayvs after inoculation, when
F. ovysporuwm was cultured 1in
media with 0.630 molal Na.SO,,

0.630 molal MgCl. and 0.680
molal NaCl, respectively. These
results suggested a specific salt
effect on fungus growth. Hawkis
(1913) emphasized the fact that
properties of salts and other
substances should be investigated
before a suitable explanation of
the relation of osmotic concentrat-
ions to fungus growth can be
made. Figure (5) shows the relat-
ion between osmotic pressure
produced by various salt con-
centrations and radial growth of
F. oxysporum and R, solani.
Approximate values of osmotic
pressure caleulated from molal
freezing - point depression (taken
from the Handbook of Chemistry
and Physics) showed that the
osmotic pressure of 0.513 molal
Na(l iz about 21 atm., of 0.210
molal Na.SO. is about 10.4 atm.,
and of 0,315 molal MeCl. iz abont
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19.4 atm. Diameters of 7. ozys-
porumt colonies, 9 days after
inoculation, were 101, 103, and
65 mm when it was cultured on
media with an osmotic pressure
of 21 atm. produced by NaCl, of
19.4 atm, produced by MgGL-,
and of 10.4 atm. produced by
Na.S0,, rLspectwely The increase
in diameter of colonies with the
inerease in oOstnotic pressure is
the opposite of what was expected.
These results -were probably due
to specific adverse -effects of SO,
on growth of the fungi, Eijk
(1939) reported that, effect of NaCl
on osmotic pressure ot cell sap in |
Solicoring is determined by Cl
ion, independently of the metallie
ion.

Thus, in the present investigat-
ion, growth of F. oxysporum was

influenced more by the low osme-
tic pressure medium of Na.SO.
than by the high osmotic presm
medium of NaCl and

Further work should be df;me o
find out exactly how the individual
ions influence the metabolic aeti-
vity of fungi. Therefore, it seems
inadequate to use the total salt
concentration of a soil as an ex-—
planation for the distribution of
fungi as reported by Al Door
et al. (1959). Tha,tcher (1939)
pointed out that parasitic fungi
have a higher osmotic pressure
than the cell sap of the host.
Results of this work showed that
both R, solani and F. owysporum
can grow well on media with high
osmotie pressure, and this might
contribute o their pathogenicity.
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A, A. Aslkier and K, H. Juma

University of Baghdad, College of Agriculture, Abu Ghraib, IRAQ

SUMMARY
A statistical analysis was carried oul on records collected on Awassi ewes
maintained at Abu-Ghraib farm over the wears 1938—1964. The aim of the

work was to study wool production and enyironmental factors affecting this
trait. Repeatability of fleece weight and body weight were investigated. Some
1450 shearings produced from 626 ewes were utilized and results oblained
can be summarized and listed as follows

(1) Age, body weight and vear in Awassi ewes were found to affect wool
production, The maximum wool produclion was obtained {rom the sccond
shearing (29 months) and from ecwes whose body weights range between
126—135 pounds,

(2) The repeatability estimates of fleece weight and body weight were found
to be 0.02 and 043, respectively.
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INTRODUCTION

Sheep breeds raised in Iraq belong
to the fat-tailed. coarse-wool group.
They are maintained primarily for
mutton beside wool and milk product-
ion.

Awassi sheep, as it was mentioned
in the International Convention of
Sheep Production in Rome in 1949,
are found in Iraq, Syria, Turkey,

Palestine and Algeria. The estimated
sheep population in Iraq is around ten
million head which includes nomandic
and semi-nomadic flocks, two thirds
of which are Awassi sheep.

The present work was carried out
to study some environmental factors
influencing weight of fleece in Awassi
sheep. Factors studied were age, body
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weight and year. The repeatability of
wool production as well as of body
weight were also estimated. Such

information is needed when formulat-
ing breeding plans to improve wool
production in the country.

MATERIAL AND METHODS

Data used in this analysis were
collected on the flock of Awassi ewes
raised at Abu-Ghraib farm of the
Ministry of Agriculture and which is
situated some 20 miles from Baghdad.
Number of males were very limited
and therefore were not included in this
report. The analysis utilized data
collected over the years 1939—1964
and included 626 ewes having 1456
flesces..

History of the flock as well as
systems of feeding and management
practiced were reported before (Asker,
1964). Animals are usually weighed
after shearing once a year namely
during April. Body weights are
recorded to the nearest pound while
weight of grease fleece is recorded to
the nearest 0.25 pound. Statistical
analyses were carried out in this report
as described by Snedecor (19356),

RESULTS AND DISCUSSION

Effect of Age on Fleece Weight :
Fleece weight for ewes at different

shearings as well as the age of ewes
are presented in Table (1).

Table (1) Weight of Fleece at Different Ages (Ib)

Shearing No. Average Age Average

Sequence (Month) Weight of Fieece CNV.%
I 626 169 3.02 22.52
I 397 28.9 341 21.41
11T 235 408 3.37 10.88
v 140 51.9 3.32 2470
V 58 64.5 3.21 16.82

Total and 1,456 3.22 22.36

Average

It can be seen from Table (1) that
ewes are shorn for the first time when
they are about 1.5 years old. The
table also indicates that the minimum
weight of fleece is obtained from the
first shearing (17 months) and the
maximum is obtained from the second

shearing. Values corresponding to
third, forth and fifth shearings are

intermediate between that of the first

and the second shearings.
The correlation coeflicients between:

age of animals and their fleece weights.

are calculated within groups and

g
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estimates are in most cases positive,
However, the average correlation
coefficient for the whole group came
to 0.152 which is statistically signifi-
cant.

In the improved Apulian breed the
average weight of unwashed fleece
reached a maximunm at 3.5 years of
age (third shearing) and thereafter
declined (Maymone et al. 1956).
Karam and Ragab (1959}, on the other
hand, found that the average fleece
weight of the third shearing in Texel
sheep exceeded that of the second in
both males and females.

Weight of fleece of Awassi ewes
studied ranged between 1.5 — 80
pounds with an average of 322 pounds
while the corresponding figures for
Awassi sheep raised in Turkey are
1.3 — 5.8 pounds with an average of
2,97 pounds (Stmmz, 1955). The

Table (2) Body Weight and Corresp

previously mentioned figures indicate

the superiority of the Iragi Awassi
sheep in respect to wool production.
Ossimi sheep in Egypt, however,
produce an average of 1.9 pounds of
grease fleece when 17 months old
(Ragab et al. 1956).

Effect of Body Weight on Fleece Weight:

Body weight and corresponding
fleece weight at wvarious shearing
sequences are given in Table (2). The
table indicates that body weight in-
creases after the first shearing (16.9
months) till attains the peak at the
fourth shearing (52 months). These
findings are in accordance with results
obtained for commercial Awassi flocks
in Iraqg by Asker and EI-Khalis
(1964), Nothacher (1952) also found
that body weight increases rapidly
during the first 3 years and followed
by gradual decline.

onding Fleece Weight at Different

Shearing Sequences (Ib)

Shearing Average Average
Sequence No. Fleece Weight Body Weight CV.%

I 581 3.04 88.40 10.80

I 376 3.41 99.09 12.35

111 212 3.33 104.88 10-35

v 124 3.35 105.52 1491

v 61 3.23 100.95 1249
Total and 1,354 322 - 96.08 13.88
Average

The relationship between body (r=0.198). Maymone et al (1936)

weight of ewes and weight of fleece
was found to be highly significant

reported that the correlation between
fleece weight and body weight in

gl




improved Apulian breed to be 0.21.
In Hungarian Combing Wool Merinos
the coefiicient was found. in 245 ewes
aged 2.5 years, to be 0.47 (Horn and
Sabestyen- 1956). Morley (1955) and
Morley et al (1955) when working on

strain of Australian Merino sheep
found a significant correlation between
body ‘weight and total raw wool
production- Although body weight
and wool production per unit of body
surface is independent (Schinkel. 1956)
yet the correlation was found to be
non-significant (Morley et al 1955). On
the other hand, Hutchinson (1961)
reported a non- significant relation-
ship between wool production and
body weight. It was reported, how-
ever. that body weight is an adequate
expression of body surface for wool
production (McFadden and Neale.

1954). Weston (1959) stated that

woel production per unit of body

weight may be a useful criterion for
selecting efficient wool producing sheep
at pasture.

When ewes were grouped according
to their body weights into 8 groups
with class intervals of 20 pounds
(Table 3), the maximum weight of
fleece was obtained from ewes weizh-
ing on the average 126-135 pounds.
The difference among the groups in
fleece weight was found to be statis-
tically highly significant (Table 4). In
Hungarian Combing Wool Merino
sheep it was found that the most
economic body weight for wool pro-
duction to be 88—110 pounds which
produced on the average 10.5 pounds
of wool (Czuppon. 1956).

Table (3) Fleece Weight (1b.) of Ewes of Different Body Weights (Ib.)

96 106- 116 126- 136

95°  HS5. 125 185 155

Body Weight 75and 76-85 86-95
Below

Fleece

Weight 291 302 3.16

330 345 362 3.68 345

% Fleece Wt.
to the highest

79.08 8206 8587 89.67 93.75 98.37 1000 9375

Table (4) Analysis of Variance of Fleece Weight of Groups of Ewes
of Different Body Weights.

Source of

Variafion DF. MERT S .
Total 1,287 s —
Among Groups /) 6.27 12.06
Within Individuals 1,280 0.52 e
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The average body weight for the
Awassi ewes was found to be 96,08
pounds which indicates that Awassi
ewes in Iraq are superior to Awassi
ewes in Turkey in this aspect since
Sonmez (1955) reported that the
average body weight of Awassi ewes
in Turkey is 84.04 pounds.

Effect of Year on Wool Prodoction ;
Annual wosl production of ewes
was studied and results obtained are
given' im Table (5). Annual averagze
weight of fleece, in general, exhibits
an increase over the pzv.t =w YEATS,
Estimate, however, are flactuzimg
from year to year which is p*obahlv
due to various environmental factors.

Table (5) Anmual Fleece Production (Ib)

Shearing

Season No. Biean oV
1959760 53 2.39 30.88
1960/61 137 3.15 24.76
1961 /62 207 298 3191
1962/63 343 3.63 22.53
1963 /64 570 3.07 12.83

Repeatability of Economics
Characters :

It is well established that repeata-
bility and heritability of economic
characters in livestocks are two
important genetic parameters used to
enforce accurate selection. In this
paper repeatability of fleece weight
and body weight were estimated. It
was not possible, however, to study
the heritability of these characters
because the lacking of information.

Repeatability of fleece weight from
1217 observations was found to be
0.02 which is lower than estimates
reported by many workers. Lush and
jones (1923), Terril (1939), Rasmussen
(1941) and Hutchinson (1961) estima-
ted the repeatability of annual fleece
weight for different breeds of sheep in

different countries. Their estimates
range from 043 to 0.79. Maymone
(1956) reported a repeatability estimate
of 0.61 for fleece weight in improved
Apulian sheep. Young et al (1960),
however, estimated the repeatability of
greasy wool weight in unselected and
mass-selected Merino ewes as 0.637
and 0.600, respectively-

In this analysis, using 1048 observa-
tions, the repeatability of body weight
was found to be 0.43. This estimate
is also lower than estimates reported
by Young et all (1960) which amoun-
ted to 0.669 and 0.733 in unselected
and mass-selected Merino ewes res-

pectively.

Improvement of fleece weight and
body weight will, therefore, necessitate,
1) full use of all available informa-




tion on pedigree, 2) the application
of a new system of mating by which
sires will be identified, 3) selection
for heavy body weight and 4) progeny
testing. The low repeatability of
fleece weight obtained here indicates
that the heritability for fleece weight

is very low. This low heritability of
fleece weight, however, demonstrates
the big role of environmental factors
.aﬁe'ct'mg‘ it
improving the feeding and manage-

Therefore, raising and

ment practices will iead to an improve-
ment in economic fraits of sheep.
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WEED SEEDS IN MARKETED
WHEAT AND BARLEY IN IRAQ

S. A. Tamimi and G, 8. Hassawy
University of Baghdad, Cellege of Agriculture, Abu Ghraib, Iraqg

SUMMARY

Samples from each of fifty shipments of wheat and barely produced im

varicus sections of Tragq were sitndied for purity and centent of weed seeds.
The results revealed that about one-third of lhe wheat lots contained less

than 903 pure crop. The barley data revealed that there was varietal mixing

in the seed stock.

Crops grown on irrigated lands contained much more weed seeds than
those grown on non-irrigated lands. Rigid rve grass, damel and wild ocats
were the most common and most abundant weed seeds in  both crops.
Cephalaria and wild mustard were mostly found in crops grown in the Northern
region, while leguminous weeds were more common in the Central and Southern
regions.
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INTRODUCTION

The presence of weed seeds in
marketed grains reduce the
cash value of the crop consider-
ably. A shipment of grains may be
rejected in the market because of
infestation with seeds of certain
weeds. Robbins et al. (1952) re-
ported that seeds of wild mustard
(Brassica arvensis) for example,
when ground with wheat give the
flour an unpleasant odor and

taste. They also stated that
““even a few seeds of annual yellow
sweet clover (Melilotus indicus)
will render a sack of wheat unfit
for million”’. Edgecombe (1959)
mentioned that seeds of darnel
(Lolium temulentum) when milled
with wheat give the flour a gray
color and bitter taste. Seeds of
this weed are poisonous to man
and some kind of the animals.
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Hassawy and Tamimi (1965)
identified 358 species of weeds in
wheat fields of Baghdad area
and determined the types and
quantities of weed seeds in one
shipment of wheat. Outside of
this report, and as far as known,
no major work has been done in
Iraq to study weed seeds in wheat
and barley. It is believed that
such work can be of considerable
value to those people who are in
charge of handling grains on

national or infernational levels.
Such work may also lead o eli-
mination of more harmful weed
species in fields by simple agri-
cultural practices,

The objectives of this work
were: (a) to conduct purity tests
on wheat and barley produced in
the various small-grain regions of
Iraq, and (b) to determine the
tvpes and quantities of weed
seeds in the two crops.

MATERIALS AND METHODS

Bulk samples were obtained
from 50 shipments of wheat and
barley which were imported into
Baghdad grain markets and
“silos” from Northern, Central
and Southern regions of Iraq.
Probes were used when ever it
was possible to derive these bullk

samples. The weight of the sam-
ple varied according to the size of
the shipment and the range was
from 1-5 kgms, per sample. Some
of the important informations on
these grain shipments are pre-
sented in Table 1.

Table 1. Crop, number of shipments tested and region of production for five
groups of wheat and barley which were studied for purity and content

of weed seeds.
Number of Region of Irrigated
Group Crop shipments production OT non-
tested irrigated
fields
A Common wheat
(Triticum vulgare) 18 Northern Non-irrigated
B Common wheat Southern '
(T. wvulgare) 11 and Irrigated
Central
C  Durum wheat
(T. durum) 2 Northern Non-irrigated
Barley
(Hordeum vulgare) 7T Northern Non-irrigated
E Barley Southern
(H . vulgare) 12 * and Irrigated
Central
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The bulk samples were brought
into the Grain Grading Lahora-
tory of the Colloge of Agriculture
for analysis. Each bulk sample
was thoroughly mixed and one
sub-sample of about 300 grams
was taken at random for careful
analysis. Each sub-sample was
separated into the following four
components: (a) pure grains of
the crop;: (h) grains of other crops
(black barley grains in a white
barley sample were placed in this
catagory and vice versa); (¢) inert

materials, which included broken
grains and all dead matter; and
(d) weed seeds. These four com-
ponents were weighed carefully
for each sub-sample and were
recorded as percentages,

Weed seeds from each sub-sample

were separated into species and
identified. Weichts per weed
species per sub-sample were
recorded as percentase of the
oricinal weight for weed seeds
in the sub-sample.

RESULTS

Results of purity tests eondue-
ted on five groups of wheat and

Table 2. Results of purity-tests conducted on five groups of wheat and barley

barley are given in Table 2.

which were described in Tahle 1,

% pore %, othor
Group crops creps

of inevt %
Ly woed-seeds

Max  Min, Mean Max. Min. Mean Max Min, Méan Max: Min. Mean

97.75 8430 92.00 473 040 17
96.57 5,60 87.07 20.70 0.87 659
91.90 8937 90.64 0.40 010 025
93.65 6775 T7.95 23.87 0.01 1340
8140 7511 8376 10.87 182 549

o % s it

957 1927 449 365 Q15 118
517 093 288 1062 012 216
533 417 475 2064 251 258
957 4.01 685 412 011 1.3
807 157 373 1884 (.65 542

A eomparison between wheat and
a,rley or content of pure crop in
thiz teJte showed that wheat was
superior in purity. With regard

to inert matter varla,tlons amoncr'

the five groups of grains were
comparatively small.  The most
remarkahle  difference. which
these analyses revealed was in
content. of weed seeds between
grains grown on irrigated fields

AR

and those grown on non-irrigated

fields. In gene:al grains pro-

dueed nundar "T‘I'lﬂﬂf‘lo_?_'[ contained
23 times as much weed seeds as
those produced in mnon-irrigated
areas.

Seeds of 23 species of weeds

were found in all samples tested.
Names of these species and num-
her of shipments in which each

v,
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species was found are given in Table 8. From this table it was k
Table 3. Spec:es of weeds which infested wheat and barley produced in W '
regions of Traq with their seeds. Weed seeds were isolated from about ;
300 gmmsamples which were derived from each of 50 shmmmts of :
marketed grains in Baghdad markets, of which 23 shipments were
from irrigated and 27 from mm-nﬂgated fields. !

- |
Number of shipment mtmniug
Seientific Name Common Name  seeds of the weed species from :

Trrigated Non-irrigated i

1. Aegilops crassa Boiss. Goat prass 2 14
2. Awvena fatua L, Wild oats 22 10
3. Beta vulgaris L, Wild beets 4 0
4. Brassica arvensis Kize. Wild mustard 1 15
5. Carthamus ozyacanthus M. B. Wild safflower 0 14 _El
6. Cephalaria syriaca (L,) Schrad.  Syrian cephalaria 3 24 -
7. Convolvulus arvensis 1. Tield bindweed 2 ' B
8. Galium ceratopodum Boiss, Bedstraw 0 4
9. Glycerrhiza glabral Tu lommon liquorice 0 2
10. Gundelia tournefortii L. Gundelia 0 5
11.  Lathyrus annuwis L. Two-flowered vetehling 10 2
1. Lepidium draba L. Hoary cress 3 0
13. Lolium rigidwm Gaud. Rigid rye grass 23 27
14, Zoliwm temulentum L. Darnel 23 27
15, Malva rotundifolia T Small leaved mallow 2 101
16. Medicago hispida Gaert. Toothed medic 5 0
17, Melilotus dndicus (L.) All Yellow sweet clover 7 Qe rfu L
18.  Phalaris minor Rets. Mediterrainean canary 5 4
v o iy gl‘ﬂﬁ-ﬁ 3
19, Scorpuurus suleata L, Furrowed caﬁer'pi]l&i‘- e .
20.  Sorghum halipense (L.) Pers. ~ Johnnson grass 2 0
21, Trifolium procunibens L.  Hop clover 3 0
22, Verbascum lactwm . Mullein 0 1
) Boiss. et Haussk. ! Loy :
23. Vicia calcarata Dest. Narrow-leaved veteh 5 2
-——_4:3 =




clear that rigid rye grass (Lolium
rigidum and darnel (Dolium
temulentum) were }wewent in all
_shipments tested. Wild oats
(Avena futua) was found in 22 of
the 23 shipments grown on irriga-
ted lands and in 10 of the 27
shipments produeed on non-irriga-
ted fields. Syrian cephalaria
(Cephalaria syrigca), wild mus-
tard (Brassica arvensis), wild
safflower ((”mﬁsr;mzrs 0ZYacan-
thus) and goat crass (dzailops
erassa) were much more abundant
in non-irricated small erain
fields than in irricated. On the
other hand, leguminous weed

species like yellow sweet clover
Melilatus indicus), two-flowered
vetehling (Lathyrus annuus) and
toothed medic (Medicago lispida)
were found more frequently in
graing  produc ed on irrigated
Fields. Seeds of other weed species
were found in fewer shipments
and in one or both areas of pro-
duetion,

One sample of wheat from
irricated fields contained 0 37%
nematode galls. The gally were
crushed and examined under the
microscope and were found fo
contain larvae of Anguinea tritici.

DISCUSSION

The number of shipments per
group of grains tested in this
study varied according to the
importance of the crop and to the
region of production. Common
wheat for example, is more im-
portant than barley and by far
more important than durum
wheat; thus more common wheat
samples were included in this
investigation. Also, more than
two-thirds of the common wheat
produced in Iraq is grown in the
non-irvicated Northern region;
accordinely: 18 of the 29 common
wheat Ilots were selected from
this region.

The weight per working sample
for wheat and barley was set at
100 eor. for purity test and at
larger weights for testing content
of moxious weed seeds (Morsi,
1958; Musil, 1961). Since the

objectives of this work were test-
ing for purity and content of
Wepd seeds in general rather than
noxions weed:,, 300 grs. were
thought to be sufflcsent for both
objectives,

The barley produced in Nor-
thern region of Iraq belongs to
the black barley class, while that
produced in the 1I'T’1Q&t8d Central
and Southern regions is white
barley, In all bar]ey samples
tested there was some mixing of
the two classes. To determine
the amount of varietal mixing in
this studv, white barlev grains
in a black barley sample and
vice versa were placed in the
catagory of grains of other crovs.
Such a step was not possible with
wheat: but from the barlev data,
one may conclude that the seed-
stock used by the Traqi farmer
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lagks vertial purity, = Similar
evidence was obtained with local
rige varieties in Iraq (Tamimi,
1964),

Many countries of the world
have established rules and regu-
lations for marketing grains on
national and international levels.
In the United Arab Republic,
for example, a wheat lot marke-
ted to be sold as a seed-stock is
rejected from the mavket if it
containg less than 90% pure crop
or if it contains more than 1.4%
weed seeds (Morsi, 1958). Accord-
ing to this rule, 12 of the 29
wheat shipments would be rejec-
ted on basis of purity and 11 on
basis of weed seeds content.
Ten of 12 barley shipments from
irrigated regions also would be
rejected on basis of weed seeds
content. These observations sng-
gest that methods of production
and handlmd of grains should be
improved in order to provide
cleaner seed stock to the farmers
in Iraq.

Of the 23 species of the weeds
which infested the crops with
their seeds, six species were
narrow leaved or grassy type
weeds. This means that 17 species
(broad leaved) can he controlled
effectively with some selective
herbicides like 2, 4-D, Tamimi

and Hassawy (1965) reporied
oood control of broad leaved weeds
in wheat pl*ﬂ.‘: by spraying 2, -
at a rate of 75-150 grams of acid
equivalent per donum in two

seasons at the College of Agri-

culture Farm in Abu Ghraib.
Narrow leaved weeds on the other
hand, can be controlled through
crop rotations, clean cultivation
and use of clean seed stock, since
they are resistant to 2, 4-D,

Wheat containing seéds of wild
mustard, cephalaria, annual yel-
low sweet clover or darnel even
in small quantities may become
unfit for industrial use, because
seeds of these weeds impart objec-
tionable odors and flavors to the
flour (Robbins ¢t al. 1952); Edge-
combe, (1959). Seeds of the former
two weed species were found in
most of the shipments produced
in the Northern region, while
darnel seeds were found and in
big quantities practically in every
grain lot tested in this investigat-
ion, Annual yellow sweet clover
seeds were found in grains pro-
duced on irrigated lands Because
of their adverse effect, these four
weeds should be controlled with
all possible means, not only in
grain fields but in pastures and
along irr rqat]on ditches to prevent
their invasion of cropped lands.
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REHYDRATION AND SULFURING OF DATES*
Abid A. Mahdi, and Kanaan K. Al-Ani
University of Baghdad, College of Agriculture, Abu-Ghraib, Irag
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SUMMARY

Dry cheap Zahdi date was successfully rehydrated and sulfured to give
a fresh Rutab-like product. The treated dates were lighter in color and were
of good eating qualities, Their sulfur content was much lower than the legally
accepled levels in other countries, and should present no harmful effecl to
consumers. Redrving of sulfured dates gave a dry product that had a stable ]
light color during storage al room temperature, and betler keceping qualities
againsl insect infeslation.
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INTRODUCTION

Most of the fresh fruits and
some of the vegetables intended
for drying or dehydration are
exposed to sulfur dioxide just
before going into drying yards or
dehydrators (Mrak and Phatf,
1959, Phaff, 1951, von Loesecke,
1955- C_ruess, 1958).

Sulfur dioxide, either in the
form of a gas, or a soluble sulfite
solution, aids in preserving the
natural color and taste of the
dried ovroducts (von Loesecke,
1949). Presence of sulfur dioxide

at concentrations of up to 2000-
3000 ppm will retain the natural
color of the product, discourage
growth of insects, molds and
bacteria and minimize the loss of
ascorbic acid during storage
(Blanck, 1955). But below 500
ppm the froits will turn brown
and stale (Blanck, 1955: von
Toesecke, 1955). Some of the
dried produets that are usnally
treated with thiz comwnound are
apnricots, peaches, apnles, pears,
orapes, potatoes, cabbace and

(*) This method was patented under Patent No. 429, January 24. 1965,
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many others (U.8.D.A., 1950-
1951; von Loesecke, 14955).

I he sulfuring process hus been
tsed nwOL only Iorf treatment ol
deied producis, bub for other
industrial purposes as well. This
gas has been used in starch manu-
taclure and in the wine industey
to prevent growth of undesirable
microorganisms that may cause
spoilave of starch slurries or
grape juice during alcoholic fer-
mencation (Brautlecht, 1953; Des-
rosier, 1963). Wine may contain
sulfur dioxide in concenfrations
ranging from (0-500 ppm (Amerine
and Cruess, 1960),

Many fresh fruits are packed
in sulfite solution for later use in
preparation of jams, jellies and
preserves (Aylward, 1955). 1t has
been a practice to pack apple
slices in sulfite solutions contain-
ing 2000-3000 ppm of sulfur dio-
xide for few weeks (Blanck,
1955).

The United States Government
Laws permit the use of up to
200 ppm of this compound in the
Iried fruits (Desrosier, 1963),
while in the United Kingdom
higher concentrations (3000 ppm)
have been allowed for better pro-
tection of their imported dried
fruits (Aylward, 1955).

Most of the date produced in
the world is consumed in the dried
state due to its low moisture con-
ftenlt and better keeping qualities.
It 1s, howeyer, difficult to keep
freshly picked moist date (Ruo-
tab=Fudhikh) outside the refri-
girator for more than few days.
in the U.B.A. the dvy dates are
sold either pressed and packed in
small packages, or rehydrated to
a moderate moisture: content
(about 20%) and then treated with
a fumigant and sold in cellophane
or small cartons.

The Iraqi people pay higher
prices for freshly picked Rutab
and usually consume a large
amount of such a product in
season, August-September. After
September the clI‘)ates over-ripe
and dry to a moisture content
lower than 20%. The color of such
dates turns darker during ripen-
ing on the trees, and darkens
further during storage. Dry
Zahdi date is either exported to
foreign countries ov stored for
local consumption during winter
time. It is consumed mainly by
the low-income group or used for
making date syrup (Dibis).

This study was undertaken to
find out some new uses for the
cheap Zahdi date and to increase
its consumption among the Iraqi
people.

MATERIALS AND METHODS

1. Dry Zahdi date of 1964
season was obtained from an
orchard at the College of
Agriculture, Abu Ghraib.

2. Each batch of chosen date was
divided into six lots that
were treated as follows:
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a. One lot was left as a
control,

b. One was washed with tap
water only.

¢. Four lots were washed
and then soaked in tap
walter.

These were numbered
from 3-6, and were soaked
for 12, 24, 36, and 48 hours
respectively, They were soa-
ked in such a way that all
of the samples would come
out of the soaking water at
the same time, as shown in
Table 1.

Table 1 Scaking Schedule of dry Zahdi date

Sample Typeof Soaking in tap water® Soaking
No. treatment Time in time
Time out = (hours)
1 Control — - — 0
2 Washed only — — e 0
3 U & soaked 9:00P. M. Sund.  9:00A.M. Mond. 12
4 ¥ 9eD0ASM. i 24
5 i i 9:00P. M. BSat. & 36
6 = 2 9500A M, o Al 48
3. All of the date lots were The trays were stacked over

observed after rehydration
and then were exposed to
fumes of burning sulfur in
the manner described below.

Dates were spread over
wooden trays. 70 em, long x
50 em. wide. The bottoms
of the trays were made of
wooden strips, 1 cm. widex
0.5 em. thick. The strips
were separated from each
other by 0.5 em. slits to
allow sulfur dioxide to pass
between the sulfured dates.

each other inside a wooden
box, 150 c¢m, longx96 cm,
widex 144 em. high. About
350z, of sulfur flour were
put in a deep can, 10 em. in
diameter and 15 em. in depth,
located under the trays. A
burning match was set into
the snlfur, and the box was
cloged tight, except for two
holes, 8 em. in diameter each.
One hole was left at the
bottom near the ground to
allow entrance of fresh air

£

at-ahout 30°C during spring time.

Temperature of seaking water was held at abowt 20°C during

— 49
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for burning the sulfur and
the other was at the top,
opposite the other side, to
allow removal of esspanded
~air and excess sulfur dio-
xide. The dates were exposed
sulfur fumes for about five
“hours,

The dates were exposed, after

sulfurmg, to the air for

about six hours to get rid of
any excess free sulfur dio-

xide,

. Samples were taken before
and after the aeration pro-
cess,

These samples were min-
ced in a meat grinder and
the paste was used for mois-

(Adam, ot al., 1958).

Some of fthe rehydrated agﬁ
'aulfured dates ware x:eiﬂne

tuie «Lﬂd

oven (pressure nof
50 mm.) for ten
Sulfur dioxide was

‘mined acm&mg to tile

cedure given on page 5
Food Industries Man_. al

aga

ahout, 15 18% a,t GG in
regulay laboratory oven for
abiout 8-10 hours. These re-
dried samples were stored at
room  temperature for fm:»
ther observations.

RESULTS AND BISCUSSIﬂN

The moisture and sulfur dio- lots are presented in Table I
xide contents of all of the date "
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The data presented above indi-
cate that rehydration of dates in
water for over 24 hours, samples
5 and 6, gave products similap in
texture to that of fresh dates
except that the color was still
dark brown, similar to that of
dry dates. Rehydration followed
by sulfuring gave a product that
was similar to freshly picked
Rutab date as far as color, tex-
ture and eating qualities are
concerned. This may be due to the
bleaching action of sulfur dioxide

The Dbest moisture level that
gave the most desired resulis was
found to be about 28%. Higher
moisture content (for example
32.6% in sample 6), caused crack-
ing of about 15% of the rehydra-
ted dates during the sulfuring
process, while low moisture con-
tent (as 24% for example) did
not give the desired soft texture.
Tt appears, therefore, that the
most  beneficial bleaching ac-
tion of sulfur dioxide depends
critically on the moisture content
of the sample. The suitable moi-
sture level mentioned above (28%)
was reached in about 26 hours at
20°C. but this same moisture level
was reached in a shorter period of
time, about 24 hours at 30°C'. This
indicates the possibility of shorten-
ing the soaking time by increasing
the temperature or by putting the
dates in a heated chamber of high
humidity. This problem needs fur-
ther investigation.

Sulfur dioxide determinations
in rehydrated and sulfured dates

showed that the concentration of
this compound also was depen-
dent mainly on the moisture level
of the dates. The highest con-
centration ranged from 720-770
ppm in samples having 28.5-
32,6 moisture. These concentra-
tions were found directly after
the sulfuring process and drop-
ped to about 500-550 ppm a few
hours later. Such concentrations
are mnch lower than those per-
mitted to be used in other pro-
ducts.

The quality and general look
of dates produced were dependent
upon the quality of the original
dry date used. The date to be
vsed should be clean and free
from insects. blemishes and easily
removable large loose skins. The
presence of such skins were found
to spoil the look of the prepared
products due to their stripping
during rebhvdration and sulfur-
ing. Our general observations
showed that the rehvdrated and
sulfured date could be kept in its
fresh-looking qualities for about
ten days at room temperature
(about 20°C during winter sea-
son). The above mentioned find-
ings indicate a simple method
for changing the cheap dry Zahdi
date into a more expensive pro-
dnet. Rutab, that can be retailed
in the market for a good profit.

The samples, redried after
rehyvdration and sulfuring, kept
their light color and were free
from insect infestation even after
four months of storage at room

L




temperature, This may lead to the ing and storage to minimize color
commereial possibilities of sulfur-
ing, even fresh dates, before dry-

2,

browning and insect spoilage.
This can be studied further.
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LABORATORY AND FIELD STUDY ON

THE TOXICITY OF CERTAIN INSECTICIDES
TO THE CUCUMBER BEETLE IN ABU GHRAIB

Husein M. El-Mosa and Abdulla F. Al-Azawi,
University of Baghdad, College of Agriculture, Abu-Ghraib, Iraq

SUMMARY

The toxicities of 12 insecticides

to the cucumber beetle, Hdwlacophora

fonticoflis Lucas, were determined by topical application. The results showed
that mevinphos. carbaryl and parathion were the most loxic.  Aldrin,

methoxychlor and malathion were the

least toxic. Also 4  inseclicides

previously evaluated by lopical application were lested in the field. In
addition, phosphamidon not previously evaluated was included. The results
showed that carbaryl was an cxcellent toxicant to the beetle. Endosulfan,
trichlorfon and malathion at the dosages used were not effective. Phosphamidon

was  intermediaie in effectiveness,
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INTRODUCTION

The cucumber beetle, Adwlaco-
phora foveicollis Lmeas, is an im-
portant pest of cucurbits in Lraq.
Damage iz caused hy the adult
heetles and the larvae. Adults Teed
o the seedlings and may causc
death to the young plants, Tn later
stages the beetles leed on leaves
and flowers., The larvae feed on the
roots and may cause the death of
the plants,

Although the enecumber heetle
was reported (Roa 1921) ag a pest
of eucurbits, no wonk, of which the
writers know, has been reported
from this conntry on tne control
of the inseet, Malathion and DDT
are recommended by the Depart-
ment of Entomology, Ministry of
Agrienlture (1962) fon the cotrol
of the imseet. This researen was
carried out in 1964 and 1965 to find
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the most effective insecticide for
the control of the pest,

In measuring the relative toxicity
of a number of insecticides to a
particular pest, it is hmportant to
test sueh  insecticides under field
conditions where they will nltimate-
L\‘ 1]1'- IISL‘,(.I. T’Ili&i WS ['(?L'ilf-'__—[-liz‘c‘(i -i'l}v
Busvine (1957) when he wrote,
“Liogically, of course the best eriter-
ion ig a full seale field trial: hut such
trials are expensive, slow and owing
to the dilfienlty of providing adeqii-
ate replications to make up for
great variability: do mnot always

produce unambigious conelusions.
Therefore, they should be reserve!
till laboratory tests have narrowe |
the choice down to two or three
substances. ™

Laboratory tests to evaluate
several Insecticides against the
encumber beetles were carrvied out
in 1964 in the Department of Ento-
mology, College of Agriculture.
Abu Ghraib, Iraq. This was done
in the hope of selecting the most
toxic insecticides to the cucumber
beetle to be tested in the field.

MATERIALS AND METHODS

Laboratory tests: Tests were
condueted in 1964 to determine the
respective toxicities of 12 chlorin-
ated hydroearbons, organic phos-
phates and earbamate insecticides
to the ecuenmber heetle adults.  All
insecticides tested were of ftechnical
grade with the exception of carba-
ryl, malathion, diazinon and trieh-
lorfon which were 99% pure. Trith-
ion was 95% pure.

The beetles used in these tests
were obtained from untreated ficlds
in the College of Agriculture and
the Scientific Research Department
at Abu-Ghraib, DBeetles were col-
lected and held in the laboratory in
glass jars covered with cheese cloth
for 24-48 hours before they were
treated. The heetleg were fed fresh
enenmber leaves placed in the glass
Jjars.

The I.D50 of each insecticide was
determined by applying the insecti-
cide to the abdominal sternites of

individual insects, The toxicant
was dissolved in acetone and ap-
plied by a syringe mieroburet (K-
Mosa ef al. 1959). Two microliters
of solntion was applied to each
heetle after the inseet had been
anesthetized with carbon ddioxide.
The carbon dioxide was obtained
as a liquified gas in eylinders under
pressure, The gas was allowed to
eseape through a pressure redueing
valve at a slow rate through a 6
inch Buehner funnel in whieh the
test inseets were confined. At least
four dose levels of each inseeticide
were nsed to determine the 130,
Four replicates of 10 heetles each
were nsed at each dose level.

After treatment the heetles were
held in pint-size ice cream cartons
and transferred to g constant tem-
perature eabinet at 25°C. Food and
water were supplied to the treated
inseets. Mortality counts were made
94 hours after treatment. The




eriterion for nortality was  the
mahility of the imgects to show
aetive locometion. Forty  Dhestles
were tised to determine the average
weight of a eucumber bheetle. This
ras found to be 24 1mg. The 1D 50
in terms of mierograms of insecti
cides per gram of beetle was deter-
mined by the probit analysis method
(Finmey 1952).

Field experiment: From the
results obtained from the labora-
tory tests deseribed previously it
was possible to seleet the most
promising insecticides to he tested
in the field. Also, the safety Factor
for hmmans was taken into consider-
atio in selecting the insecticides.
The inseeticides chiosen were carba-
vl endosulfan, trielilorfon aml
walathicn. Phosphamiden was alzo
imelnded. Malathion was ineffective
in the lnboratory and was ineliuded
in the field experiment because it is
recornunended for the control of the
cicnmber heetle, The experiment
was condueted 1 a fielll of canta-
loupe at the college of Agriculture
experiniental farm, The field was
planted on March 24, 1965. The
experiment consisted of 5 treat-
ments and untreated check, with 4
replications. Eaeh plot was 4 rows
wide and 50 senare meters in size,
Large volume conventional Knap-
sack spravers were used to spray
the different insecticides.  The

amounts of insecticides nsed were
calendated per donum arvea (donum
—2500m2) and the amount of water
nsed was estimated by spraying
water on a gertaim area of the field
betore spraying. The field was
sprayed on July 15 and again on
July 31, 1965. At 3 and 8 days
alter treatment five mninjured lea-
ves were taken at random from
caclt replicate, 20 per treatment.
Three leaves from each treatment
wore placed in a petri dish and 10
cucnmber heetles were introduced
into cach dish. This was replicated
3-6 timesg. The beetles used were
collected [rom untreated fields in
the College of Agriculture and were
held 1 glass jars for 2448 hours
before testing.

Mortality counts were taken 12
and 24 Lours alter the beetles were
introduced into the dishes contain-
ing the treated leaves, This method
of evalution was used beeanse the
heetle 18 a flving inseet and it is

diffieult to take aecurate counts in

the field. MTne ecriterion for morta-
lity was the inability of the insect
to show active locomotion. Also the
amount of leaf damage cansed by
heetle feeding was measured i
each replicate by a plastic sheet
divided into small squares of +
square centimeter each, The insecti-
cides used and dosages are shown

in Tables 2, 3 and 4.

RESULTS AND DISCUSSION

Taboratory tests 1 The LID30 in
micrograms per gram  of  beetle,
95% confidence limits and slopes of

the log. dose-probit lLines for the
12 inseeticides tested are presented
in Table 1. The most effective
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shows large LDS0 and small slopes
for aldrin, methoxyehlor and mala-
thion. This indieates that the
beetles are resgistant to the three
inseeticides, and resistance did not
Teach its limits, 1t is expected that

the cucimber beetle will develop

still greater resistance to aldrin,
methoxyehlor and malathion. [t is
difficult to ascertain whether this
resistance ig natural or aecquired
beeause the history of ingecticidal
uxe to eontrol the pest is not known,
Also Table 1 shows that carbaryl
has small LD50 and large “101“‘
This indicates that the cueumber
heetle "1z susceptible to carbaryl.
Both the 1.D50 and the slopes for
mwmphm p‘uathum and dieldrin
are small. One may speculate that
there is a great: heterogeneity in
the eneamber heetle with re pect o
resigtance to theser insecticides and
resistanee-is apt to develop.

It would he important to deter
mine the LD50 for the inseeticides
tested from time to time to show
how resistance varies. Besides the
130, the slopes of the log. dose-
prohit line should be reported.

Field tests: The mean perveent
heetle mortality shown in Tables 2
and 3 demonstrateg that carbaryl
is an excellent toxicant to the cucum-
her heetle, At 12 hours after expo-

sure the percent mortality was high.
This indicates that carbaryl has
fast aection against the beetle. "Also
the percent mortality after 8 days

of spraying was high, This shows
that the mueehmde has a long
residual activity, Also Tables 2 and
3 show that endosulfan, triehlorfon
and malathion at the dosages uged
were ineffeetive against the bmlﬁe’
Phosphamidon was moderate:
effeetiveness.




Table 2. Mean percent beetle mortality affer 12 and 24 hours exposure
to treated leaves taken 3 days after first and second sprays.

Insecticide Awmount
and per
formulationa/ Donumb/

First Spray Second Spray

Mean pereent
mortalityd/

12 hrs. 24 hrse

Mean percent
mortalitye/
12 hrs, 24 hrs.

Carbaryl (Sevin) 167 Gan,

(85% S.P.)
Phosphamidon(Dimecron) 286
(50% 8.)
Endosulfan (Thiodan)
(35% E.()
Trienlorfon (Dipterex)
(80% S.P.)

422

175 Gan.

Malathion 989
(0% H.(C.)
fontrol

D.05 (Tukey Range test)-

833  96.6 60.0 1000
38.3 . 71.6 50.0  93.3,
200 333 33 36

T ROEY
T 1T SR, S
1.6 300 00’33
33 100 00 33
40.2 40.1 19.9

Bl

a/ S.P.‘—-Sprayailallc- powder:  S.=Souluble;
E.C.=Emulsifiable concentrate;: W.P.=
Wetlable Powder.

b/ Cubic centimeters unless otherwise noted.

¢f Based on 6 replications of 10 beetles
each. Means paralleled by the same line
are not significantly different.

d/ Based onm 3 replications of 10 beetles
each.
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Table 3. Mean percent beetle mortality after 12 and 24 hours exposure
to treated leaves taken 8 days after first and second sprays.

D.05 (Turkey Range Test)-

Imsecticide Amount Hirst Spray Seeond Spray
and per Mean % Mean %
formulationa/ Donumb/ mortalitye/ mortalityd/
12 hre. 24 hrs. 12 hrs., 24 hrs.
Carbaryl (Sevin) 167 Gm. 50 6.7 99.3 100
(85% S.P.)
Phosphamidon( Dimecron) 286 13.3 30.0 6.7 70
(50% 8.)
Endosulfan (Thiodan) 422 20 6.7 33 14)
(35% E.C.)
Trienlorfon (Dipterex) 175 Gm. 10.0 13.3 3.3 20
(80% S.P.)
Malathion 989 16.7 21.7 6.7 23
(50% E.C.)
Control 1.7 8.3 20.0 20
26.9 30.1 26.3 40.3

a/ S.P.=Sprayable powder; S.= Souluble;

E.C.= Emulsifiable concentrate; W.P, =

Wettable powder.

b/ Cubic centimeters unless otherwise noted.

The amount of leaf feeding
shown in Table 4 indicates that
carharyl is very toxie to the cuemn-
ber heetle because the amounts of
leaf feeding in carbaryl treated

¢/ Based on 6 replications of 10 beetles
each. Means paralleled by the same line
are not significantly different.

-

d/ Based on 3 replications of 10 beetles
each.

leaves were negligible. This con-
firms the results of the topical
application and shows that Sevin
s a strong contact insecticide to
this insect,
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Table 4. Amounts of leaf feeding after 24 hours of exposing beetles to

insecticides treated leaves takem 3 and 8 days after first and

second sprays,

Insecticide . Amennt Trst Spray Second Spray
and per Average amounts Average amounts
formulationa/ Denumb/ of leaf of leal
feadinge/ feedingd/
3 dayvs 8 days Jdays Sdays
(arbaryl (Sevin) 167 05 63 0.00 33
(85% S.P.)
Phosphamidon(Dimeeron) 286 6.60  1.00 3.43 9.33
(50% S.)
Endesulfan (Thiodan) 422 8.60 3.83 433 17.66
(35% E.C.)
Trichlorfon (Dipterex) 175 20.00  3.00 39.00 2067
(80% S.P.)
Malathion 939 12.30 16.16 43.66  19.00
(50% E.C.)
(Clontrol — 16.30  21.50 H3.66 1932
D .05 (Tukey Range Test)— — 18.74 1929 —

a/ S.P.=Sprayable Powder; S.=Souluble;
E.C.=Emuisifiable concentrate; W.P.=
Wettable Powder.

b/ Cubic centimeters unless otherwise noted.

¢/ In one fourth square centimeler based
on 6 replications. Averages paralleled
by the same line are not significantly
different.

d/ Based on three replications
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