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EFFECT OF MULCHING ON CORN YIELD

GHAZI M. AL-KAWAZ,

INSTITUTE FOR APPLIED RESEARCH ON NATURAL
RESOURCES, RESEARCH FOUNDATION, BAGHDAD

(Revised MS. received 23 February 1972)

SUMMARY

Experiments in a latin square were conducted on Abu-Ghraib siliy
clay Ioam in 1964 and 1965. The treatments were clear plastic, black
plastie, straw, date palm leaves, date palm fibers, and conirol (no muleh-
ing). The objective was fo study the effect of different kinds of mulching

and no mulching with and without cultivation.

Observations were tuken on soil temperature, percent germination,
plant height, and date of tasseling and earing. Yield data on per plant

hasis were analyzed statistically.

Plastic mulch inducesd early germination, encouraged plant growth,
and early tasseling and earing. Corn under plastic muleh was harvested
earlier than that under other treatments including control. Yields under
plastic treatments were signiciantly higher than those under the oller
treatments. Weeds reduced average vield per plant. Therefore, plastie

mulching with cultivation is recommended.
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INTRODUCTION

Several workers (Gopalkrishna et al., 1960; Lange, 1961; Victer
and Brighurst, 1961; Darby et al., 1962; Willis ¢t al., 1963 ; and Hopen,
1965) have concluded that mulching increased yield of erops. Other
workers (Victor and Bringhurst, 1961; Louis, 1962; Xohnke and
Werkhoven, 1963} have used mulch materials for early crop production
and against frost or low soil temperature. Literature also reveals that
mulehing is practiced for weed cultivation and seil moisture retenton
(Edminster and Staff, 1961 ; and Willis et al., 1963). The ohjective of this
study was to determine the effect of plastic and locally available mulch
materials on growth and yield of spring — planted Zea mays.
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MATERIALS AND METHODS

Experiment 1964:

The experiment was conducted at the Abu-Ghraib Experiment
Station with a latin square design consisting of six treatments; clear
plastie, black plastic, date palm leaves, date palm fibers, straw, and
control (no mulching). The plot was 5X5m in dimensions. The distance
between rows was 60 cm and between plants 40 cm.

All treatments were given an equal amount of 15 kg N /donum as
ammonium sulfate (21% N) and 15 kg PO, /donum as ordinary single
supzrphosphate (18% P,0,) before planting and spreading mulch
materials. Fertilizers were placed in bands 10 em apart. Thereafier,
mulch materials were spread over each row in a 30 em band and three
seeds of a local variety of corn, Laltin, were placed in hills 3 cm deep
{(February 22). When the plants were 20 cm tall, they were thinned to
one per hill.

All other practices were similar to those used by Iraqi farmers,
such as irrigation, furrow preparation, planting method, and vweed

cultivation.

Soil temperature readings were taken at 7 a.m., 12 noon, and 3 p.m.
for the first 26 days after planting. A glass-type soil thermometer was
fixed in each treatment at a depth of 5 em to facilitate information

on temperature variation during and after germination.

Date of germination and percent germination after 26 days-frciu

planting under each treatment were recorded.

After 86 days from planting average height of plant for each treat-

ment was taken on six plants per plot.
Date of tasseling and earing were recorded.
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The yield was taken from the middle two rows of each plot. Average
length and weight of ears were determined to check differences among
treatments. Yield data were analyzed statistically on the bass of yield
per plant which was caleulated by dividing total yield of treatment by
the corresponding number of plants.

Experiment 1965:

Except for the following, materials and methods for this experiment
were the same as described for the 1964 experiment:

1. Date of planting was March 8, 1965.

2. Unstripped date palm leaves were applied.

3. Only five treatments were applied. Date palm f{iber treatment
was excluded because of the difficulty in getting the material at
the proper time.

4. Plot size was 5X10 m.

5. Soil temperature was recorded only in the morning and at noon.

6. Plant heights were measured twice , namely 50 and 80 days
after planting.

=1

. No weed cultivation was done during the growing season so that
we might ompare the experiments of 1964 and 1965 on the basis

of eultivation and no-cultivation.
RESULTS

Experiment 1964:

Germination oceurred ten days after planting under elear and black
plastic and 17 days after planting under other ireatments. Percent ger-
mination of corn after 26 days from planting was as follows: 98, 97, 95,
95, 91 and 83 for clear plastic, black plastie, straw, date palm fibers,
date palm leaves, and costrol, respectively (Table 1). A difference of
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TABLE. 1. General data, experiment 1964,

Ave,
Germi- r&ww_"\ Ave, Grain
Treatments nation plant Date of Date of No.of Days to Ave. length Full  Plants/ yileld
,x. after 3 tagseling earing frriga~ maturity wt./ear of ear ears  donum  kg/
months tion (g) (em) wm_ donum
(em)
Clear plastic 98 135 May 2 May 9 13 116 966 11.6 48 10250 464
Black plastic 97 134 May 2 May 9 13 116 91.0 118  B6 8480 390
Straw 96 94 May 12 May LT 14 141 46.0 11.3 22 6896 44
Dato fiber 9% 60 Mayl? May2 14 157 204 87 — 4164 44
Date leaves 91 66 May 12 May 20 14 157 22.0 9.4 — 6239 42
Control 83 ™ May 12 May 17 14 167 27.0 9.4 - 2644 39




ﬁmbwbm 2. General data, experiment 1965.

.».qm.ﬁ _
ﬁ_ﬁw Z . Ave. Grain
Treatments  Date of Germi- (cm) Dateof Dateof No.of Days to  Ave. length Full Plants/ yield
germi- nation 80 days tasseling earing  irriga- maturity wt./ear ofear ears donum  kg/
nation % after tion _ (g) (¢m) % of ear
plant-
ing
Clear plastic 15-3-65 87 1868 May ¢ Mayl13 10 111 773 11,0 440 4776 285
Black plastic 18-3-66 91  135.0 Mayl2 Mayly 10 117 637 '10.7 213 4650 170
Straw 16-3-66 96 76.0 May23 May26 11 124 43.0 9.4 145 5350 118
Date leaves 22-3-65 40 634 May26 May?29 11 128 4566 122 2.6 217 37
Control 21-3-66 68 90.0 Mayl18 MayR23 11 130 406 118 6.0 3400 82
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8-169% 1n germination existed Letween control and other treatments
while the difference among mulch treatments was about 1-79%.

Differences in height of plants also oecurred among treatments. The
plant height was as follows: 135, 134, 94, 77, 60 and 55 cm for the clear
plastic, black plastie, straw, control, date palm fiber, and date palm
leaves, respectively (Table 1). There was a difference of 58 cm in plant
height between control and other treatment. The shortest plants were
under date palm fibers and date palm leaves treatments.

Increased plant growth under clear and black plastic resulted in
tasseling and earing of plants ten days earlier than under the other
treatments, Af the time of flowering, several plants were damaged by
corn borers under black and clear plastic.

(lorn was ready to be harvested after 116 days under clear and
black plastic, 141 days under straw, and 157 days under each of the date
palm leaves, date palm fibers and control treatments (Table 1). In
other words, corn yield was harvested 40 days earlier under plastic treat-
ments and 25 days earlier under straw than the other treatments. Treat-
ments varied significantly (19 level of probability) in yield per donum
which was as follows: 464, 390, 224, 44, 42, 39 kg for clear plastie, black
plastie, straw, date palm fibers, date palm leaves and control respectively
(Tables 3 and 4).

Experiment 1965:

Germination occurred under clear plastic, black plastic, straw, date
palm leaves, and control 7, 10, 8, 14 and 13 days after planting, respec-
tively corresponding percent .germinations after 26 days from planting
were 87, 91, 96, 40 and 68. Differences in plant height also occurred
duwe to tréatments. Height of plants 50 and 80 days after planting was:
clear plastic 23, 137; black plastic 16, 135; straw 16, 76; date palm
leaves 11, 63; and control 12, 90 cm, respectively (Table 2).

Tasseling and earing were earlier by 12 and 6 days under clear
plastic, and 6 and 5 days under black plastic than their controls, respec-
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TABLE 3. Grain yield in grams per plant for the experimunts of 1964
and 1965 comparing cultivation with non-cultivation.

Cultivation Non-cultivation
Treatments Expt. 1964 Expt. 1965
Clear plastic 1320 59.8
Black plastic 1090 36.5
Straw 620 22.1
Date palm leaves 120 17.0
Date palm fibers 120 —
Control 110 24.2
L.8.D. (0.05) 310 9.3
L.8.D. (0.01) 430 15.8

TABLE 4. Analysis of variance for corn yield (kg/plant) of experiment

1964,

Source of

variation D.F, Sum squares Mean squares
Rows 5 0.15 0.03
Columng 5 0.22 0.04
Treatments b 8.78 1.76**
Error 20 1.40 0.70
Total 35 10.55

** Significant at the 19 level of probability.

S.E.=0.33
1.8.D. P(0.05)=0.31
P(0.01) = 0.43
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tively. On the other hand, tasseling and earing were later by 5 and 3
days under straw, and by 7 and 6 days under date palm leaves than their
controls, respectively. In cther words, earliest flowering oceurred under
plastic treatments and latest under straw and date palm leaves.

At the time of flowering corn borer damage was heavier among
plants grown under the treatment of black plastic compared to the other
treatments.

Corn was ready to be harvested 111 days after planting with clear
plastie, 117 days with black plastie, 124 days with straw, 128 days with
date palm leaves and 130 days with control (Table 2). The earliest har-
vests were made under eclear and black plastic treatments. Yield in
kilegrams per donum was 285, 170, 118, 37 and 82 for clear plastic, black
plastic, straw, date palm leaves and control respectively (Table 2). The
difference in yield under different treatments was highly significant
{Tables 3 and 5).

DISCUSSION

Germination under plastie treatments occurred in 1964 one week
earlier than under the other treatments due to Temperature difference.
The average day-time temperature of the first month was 20°C under
black and clear plastic, 15.5°C under straw, 15°C under date palm fiber,
14°C under date palm leaves, and 16°C under control. A{mospheric
temperature for that period was 16.7°C. Germination in 1965 occurred
3-T days earlier under plastics and straw than under date palm leaves
and control. Average day-fime temperature during the same period was
16.6°C under clear plastie, 15.7°C under black plastie, 14.3°C under
straw, 13.7°C under date palm leaves, and 16.3°C under control. Average
atmospheric temperature for the same period was 16.7°C.

The results showed that germination of corn seeds for the 1964
experiment under control treatment was 8-159 less than that of the
other treatments. For the 1965 experiment germination under control
was 8-199 less than under clear plastic, black plastic and straw, 289
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TABLE 5. Analysis of variance for corn yield (gr/plant) of experiment

1965,

Source of

variation D.F. Sum squares MMean squares
Rows 4 349 87.25
Columns & 470 117.50
Treatments 4 5915 1478.75%*
Error 13 924 71.00
Total 25 7658

** Significant at the 19, level of probability.
L.S.D. P(0.05)= 9.26
P(0.01) =15.76

higher than that of date palm leaves treatment. This variation in percent

germination was due to:

1. Temperature variation in non-mulched soil was greater than in

the mulched soil.

2. Non-mulched soil accumulated more salt than mulched soil
because muleh materials reterded evaporation (Geraldson 1960;
Edminister and Staff, 1961).

. Birds dug out seeds from non-mulched soil in the experiment
of 1964.

o

4. The use of unstripped date palm leaves in the experiment of
1965, was not enough to cover the tops of the ridges completely
and the hills were shaded by the leaves.

Z12-
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Plastic mulch increased soil temperature which is believed to be
beneficial to the early stages of corn growth. It was reported that on an
average difference of 2°C in soil temperature at four-inch depth doubled
top growth of six-week cld corn plants, and that increasing soil tempera-
ture early in the season was found to be potentially beneficial (.S.D.A .,
1964). Therefore, corn plants under plastic muleh grew faster and
resulted in early tasseling and earing at the time when average atmos-
pheric temperatures were 26 and 27°C for the 1964 and 1965 experiments,
respectively, which were suitable for pollination. Tasseling and earing
occurred under other mulches and control at the time when the average
atmospheric temperatures were 30 and 31°C in the two years respectively.
Martin and Leonard (1953) stated that hot dry weather causes early
shedding of pollens or that pollens dry out before they are ready to
receive them. Immature ears were more numercus under non-plastic than
under plastic treatments. Censequently, average vield per donum was
higher in plastic than under other treatments. Yield per plant in 1965
was much lower than that in 1964 for all treatments (Table 3). Th's

was due to weeds which were not controlled by cultivation in the 1965
experiment,

I am very much indepted to Dr. Muayyad A. Younnis, Department
of Botany, College of Agriculture for reading the manuscript and offer-
ing valuable comments.

Thanks are also due to Mr. Ebrahim M. Al-Amiri who helped in
carrying out the experiments.
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EFFECT OF FEED AND WATER RESTRICTION
ON LAYING HENS*

AK. AL-KHAZRAJII, H A L AL-FAYADH? AND H.A. SHIRLEY

DEPARTMENT OF POULTRY SCIENCE,
UNIVERSITY OF TENNESSEE

KNOXVILLE, TENNESSEE, U.S.A.
(Received 6 April 1972)

SUMMARY

Restricting feed intake of caged layers to 97.5, 95, 90 and 85 percent
of ad-libitum fed contrel groups lowered egg production, reduced egg
weight, and resulted in smaller body size. No differences in mortality or
egg quality traifs were found between treatment groups. Limiting feed-
ing time to 15 minutes per hour and per 1} hour, and to 30 minutes per
two hours resulted in a small but non-significant decrease in feed intake
as compared to ad-libituin fed groups. Rate of productiom, egg quality,
and feed per dozen eggs did not differ hetween treatment groups but
the restriction of the feeding time reduced the average eggo and hody
weights of hens.

The restriction of water intake of caged lavers by limiting the
availability of water to 15 minutes per hour, per two hours. and yer
three hours resulted in a decrease in the rate of egg preduction, a redue-
tion in feed intake and body weights. and drier dreppings under the

(1) Present address: Department of Physiology, College of Veterinary
Medicine, University of Baghdad, Abu-Ghraib, Iraq.

(2) Present address: Department of Animal Production, College of Agricul-
ture, University of Baghdad, Abu-Ghraib, Irag.

(*y The work was carried out at the Poultry Department, University of
Tennessee as a part of two M.S. Theses.
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cages as compared to hens receiving water ad-libitum. No differences
were found between treatments in respect to average weight, Haugh
unit, or specific gravity of the eggs, in pounds of feed per dozen eggs,

or in hen mortality. -
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INTRODUCTION

It is common practice for poultrymen to keep feed and water before
lavers at all times. From the stand point of mechanics, this is probably
the easiest procedure to follow, but it may not be the most profitable one.
Under certain conditions. layers may consume feed and water in excess

of their needs.

If hens consume more feed than utilized for body maintenance and
egg production, the excess is largely converted to body fat. This hody
fat is not only costly to poultrymen in terms of feed cost, but may also
Le detrimental to the health of hens. Reproductive disorders and ecir-
eulatory diseases are known to be associated with obesity. Obese hens are
also more subject to heat siress during periods of high temperatures.
Annual egg production may suffer as the result of over-consumption of
feed,

-16-
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Poultrymen are, at times, troubled with layers producing droppings
that are excessively watery. This creates a number of problems in litter
management, This is particularly true of layers kept in cages and during

periods of high temperatures.

Several reports, based on experimental results, have been published
on feed and water restriction. Fuller and Dunaho (1962) showed that
egg production was higher for the groups of pullets that had been
restricted from 6 to 24 weeks of age and that reduction in body weight

had occurred.

Goodling et. al. (1963) reported that feed restriction during the
laying period resulted in a reduction in egg production and egg size.

MeGinnis and Dronawat (1967) found fhat limiting the amount of
feed to 90 percent of full feed for Leghorn hens caused a reduction in
ege production. Iimiting the feeding time of laying hens to four or
six hours per day caused 10 to 15 percent reduction in daily feed con-

sumption and in egg size, but did not affect egg production.

Goodman (1961) reported that hens allowed to drink for 5, 10 or 15
minutes every hour drank nearly as much water and laid as well as hens
that had water in front of them all day.

Davis (1966) reported that hens drink too much water if given access
to all the water they want. Excess consumption resulted in loose drop-
pings, wet poultry houses, lower feed efficiency and slightly lower egg
quality.

Sunde (1967) reported that withholding water from laying hens for
30-36 hours resulted in egg production reaching its lowest level in five
davs, which did not return to the ‘‘normal’’ level for at least 30-35
davs. When this procedure continued for a longer period of time, it teok
nine weeks for the production to reach the ““normal®® level. T{ was
noticed that 10 weeks later hens that had heen deprived of water laid
at a slightly higher rate than did their controls.

-17-



To obtain further information regarding the effects of different
levels of feed and water restriction on the performance of laying hens
and to study methods of obtaining this restriction, experiments with
Single Comb White Leghorn-Type pullets were conducted. ~

EXPERIMENTAL PROCEDURES
Experiment I:

Experiment I consisting of two trials conducted concurrently,-
involving 1104 Single Comb White Leghorn-Type pullets, kept two per
cage, were assigned to six feed restriction treatments: full fed, and
97.5, 95, 90 and 85 percent of the full-fed group. The sixth treatment
was a skip-a-day method in which the birds were not given feed one day
out of each seven days. The experimental period was 287 days.

Experiment II:

In this experiment feed restriction was on the basis of limited feed-
ing time. A fotal of 433 pullets. 38 weeks of age, kept two per cage,
was assigned to four treatments. In addition to the full-fed (control)
groups, the treatments included 15 minutes of feeding time per hour.
15 minutes of feeding time per hour and a half, and thirty minutes of
feeding time per two hours. Automatic devices, operated by time clocks.
were used to provide the desired feeding times. The experimental period
was 210 days.

Experiment III:

A total of 4380 Single Comb White Tieghorn-Type pullets, 22 weeks
of age, weére housed two per cage and assigned to four treatments:
(1) water ad-libitnm, (2) 15 minutes of water per hour, (3) 15 minutes
of water per two hours, (4) 15 minutes of water every three hours, The
experimental period lasted 308 davs. started on Mav 4th, 1967.

A corn-soybean oil meal-fish meal-type diet was used. Tt was eal-
culated to eontain 16.75 percent erude protein and 916 calorvies of pro-
ductive ensrgy per pound. The diet was considered fo meet the nutritive

-18-




requirements of laying hens as given by the U.S. National Research
Council. Information was recorded on egg production, egg quality, feed
consumption, mortality, and body weights of all birds.

Data in each experiment were analyzed by the Analysis of Variance
Method. Duncan’s Multiple Range Test was used to determine signifi-

cant differences between means.

Significant differences were indicated by use of superscripis. In those
columns with no significant differences, superscripts were omitted.

RESULTS AND DISCUSSION

Experiment I:

Data regarding egg production and feed consumption are presented
in Table 1,

Restricted feed intake by the percentage method consistently
lowered egg production in both trials on both hen-day and hen-housed

basis,

In general, as feed intake was reduced, egg production was also
reduced. The skip-a-day treatment also résulted in lower production as
compared to the ad libitum group.

Among the treatment means, there were no significant differences
found for pound of feed per dozen eggs produced. Although in both
trials the full-fed hens actually consumed less feed per dozen eggs.

The data regarding the effect of feed restriction on specific gravity,
Haugh Units, egg weight, incidence of blood spots, body weight and on
the percent of mortality is presented in Table 2.

Specific gravity scores of the eggs were unaffected by the treatments,
Egg quality, as measured in Haugh Units, showed a significant but
irrational effect. In trial I, the eggs from the skip-a-day and the 90

~-19=




TABLE 1. The effect of feed restriction on egg production and feed efficiency, trial 1 and trial 2.

Percent Egg Production’ Pound of Feed Consumption?
Hen Day Hen Housed Per Hen Per Dozen Eggs
Feed Tr.1 Tr. 2 Tr. 1 Tr. 2 Tr.1 Tr. 2 Tr. 1 Tr. 2
ad, Lib. 78.62 77.8P 74.8v 72,74 70.0 656.8 3.9 3.9
97.6% 74.6¢ 69.78 66.72b 65.1¢ 68.3 556.2 4.0 4.3
95 % Y1.1be 66.62 68.190 63.8bc 66.0 63.6 4.2 4.5
909, 68.70 66.62 6b.7ab 60,4ab 63.0 61.2 4.0 4.2
869 64.88 63.52 60.92 hY.ba 69.5 48.3 4.0 4.3
67 67.5ab 66.42 64.4aP 66.1¢ 64.0 50.4 4.1 4.2

(1) No feed one day per week.
(2) Means with different superscripts within a column differ significantly (P<0.05).

(3) Means in each column did not differ significantly (P>0.05) when tested by analysis of variance and there-
fore superscripts were omitted.
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TABLE 2. Theeffect of feed restriction on average specific gravity, average Haugh Units, average egg weight, in-
cidence of blood spots, average body weight gains, and percent mortality.

Av, Sp. Gr.* Av. HUz2 Av. Egg Wt * Elood Spots+  Av, Wt. Gaing? Mortality--
Score Score Grams Percent Grams Percent
Feed Tr.1 i 4 .1 Tr. 2 Tr. 1 Tr. 2 Tr. 1 Tr. 2 Tr. 1 Tr. 2 Tr. 1 Tr. 2

ad. £4b, 3.1 3.6 73.0v T 61.1 60.9 0.0 2.0 399¢ 3300 9.1 9.b

97.5% 3.0 3.5 71.68 73.3 69.8 69.2 10.0 16.0  269» 143 18.1 (]
959% 3.3 3.3  72.8ab 73.8 59.8 68.7 2.0 10.0 169» bRe 8.0 7.4 _.ﬂ..._
909% 3.4 3.6 73.9¢ 73.0 69.4 68.6 10.6 8.0 171a 1042 10.3 104
859% 3.1 3.8 73.1b 4.4 b8.9 58.9 6.0 4.0 1418 83 12.3 11.6
6/71 3.3 3.5 75.6¢° 74.8 60.0 69.3 12.0 2.0 239 1632 10.2 6.3

(1) No feed one day per week. ;
() Means with different superseripts within a column differ significantly (P <£0.05).

*) Means in each column did not differ significantly (P)0.06) when tested by analysis of variance and there-
fore superscripts were omitted.

(+) Due to small numbers involved, data were not statistically analyzed.



percent groups had significantly higher Haugh Unit scores as compared
to the remaining groups. In frial 2, however, none of the diterences
between treatments were sifinificant. There were no sigmficant ditteiences
found in the average size of the egg laid by hens receiving the various
amounts of feed. However, the average egg size tended o decrease as
the feed intake decreased.

The incidence of blood spots did not indicate a relationship between
this factor and the amount of feed consumed. Due to the small numbers
involved, these data were not statistically analyzed.

The body welght gains were greater for the full-fed groups than
for the restricted groups in both trials. Mortality levels were quite
variable and non-significant.

Experiment II:

The results of feed restriction on a time basis on the percent hen-
day and hen-housed production, feed consumption, specific gravity,
Haugh Units, egg weight, incidence of blood spots, body weight gains
and percent of mortality are given in Table 3.

There were no significant differences found between treatments in
the percent of egg production. Production of hens allowed 30 minutes
of feeding time per two hours was slightly higher than that of other
groups, The average egg weight of the group allowed 15 minutes of
feeding time per 1} hour was significantly less than the other groups.

There were no significant differences found between treatments for
pounds of feed per hen and per dozen of eggs. The body gains of hens
on the various limited feeding times were significantly less than that
of the full-fed hens.

~ S E=T A
L}

Differences in the percent of mortality among the treatment groups

were non-significant,
Specific gravity of the eggs was not significantly influenced by the
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TABLE 3. The eftect of restricted feeding time on egg production, feed consumption, average specific gravity,
average Haugh Units, average egg weight, incidence of blood spots, average weight gains, and per-
cent mortality.

Egg Production! Feed Consumption!

Hen Hen Per Per Av. Sp. Av.H.U, Av. Egg Blood Av.Wt. Morta-

Day Housed Hen Dozen Gr.! Wt Spotg* Galns+- lity*

Hgga )

Feeding Time Percent Pounds Score Grams Percent Grams Percent
ad. Lib. 70.9 66.5 34.0 4.0 3.1 71.2 62.5a 13.6 266v 124
16min. fhr.  70.3 69.4 34.0 4.4 3.3 (N 62.42 9.0 1200 20.1 %_
16min. {1.5hr. 69.8 61.2 32.4 3.9 3.0 71.1 60.6b 1.5 88 19.3
30min. [2hrs, 72.6 66.9 32.0 4.0 3.0 73.5 62.02 4.5 138e 13.1

(1) Means in each column did not differ significantly (P)0.05) when tested by analysis of variance and there-
fore superscripts were omitted.

() Means with a different superscripts within a column differ significantly (P<0.05).

) Due to small numbers involved, these data were not statistically analyzed.



treatments. The average Haugh Unit scores of the eggs produced by the
groups of hens allowed full feeding, and 15 minutes every hour and a
half were significantly less than the other two groups. There appeared
to be no relationship between the incidence of blood spots and restricted
feeding time,

Experiment III:

Data regarding the influence of water restriction on egg production,
feed consumption, average specific gravity scores, average Haugh Unit
scores, average egg weight, incidence of blood spots, average we'ght
gains, percent of mortality and water in the droppings are shown in

Table 4.

Restricting the availability of water resulted in a significant redue-

tion in hen-day egg production.

Egg production of the group receiving 15 minutes of water per
hour was significantly less than that of fhose receiving 15 minutes of
water every two and three hours. This is hard to explain. No significant
differences were found in respect to egg weight. Droppings of hens
receiving water 15 minutes out of each two and three hours were signifi-
cantly drier than those from hens given water ad-libifum and 15 minutes
per hour.

There was a significant reduction in feed intake as the amount of
watering was reduced. A significant difference was found in respect to
body weight gains with groups of hens receiving 15 minutes of water
per hour having the greatest gain.

No significant differences were found in the percenf hen mortality
among the four treatment groups.

No significant differences were found with respect to specific gravity,

avérage Haugh Unit scores and the incidence of blood spots.
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TABLE 4. The effect of water restriction on egg production, feed consumption, average specific gravity, average
' Haugh Units, average egg weight, incidence of blood spots, average weight gains, percent of morta-

lity, and percent of water in the droppings.

Egg Production-- Feed Consumption®

Watering Time Hen Hen Per Per Av. Sp. Ay, Av. BEgg' Blood Av, Wt. Morta- Waterin
Day Housed Hen Dozen Gr.» H.U.* Wwt. Spots®  Galng* lity* Drop-
Bggs pings+-
Percent Pounds Score  Score Grams Percent Grams Percent Percent
1
ad. L1, 78.4¢ 66.6 76.6 4.0 3.b 75.0 59.2 18.0 38b2 29.0 79.66 ]

16min. [hr. 72,68 62.4 3.4 4.0 R 7h.1 68.6 24.0 429b 23.6 78.9v
16min. [2hrs.  74.50 61.¢ 72.6 3.8 3.4 5.0 58.7 6.0 2452 26.6 T7.48
16min. [3hrs. 74.00 63.0 71.6 3.9 3.5 73.5 58.8 18.0 3p3a 26.6 76.98

, (+) Means with different superscripts within a column differ significanily (P<0.05).
") Means in each column did not differ significantly (P>0.05) when tested by analysis of variance and there-

fore superseripts were omitted,




CONCLUSION

Restriting feed intake by percentage method lowered egg produc-
tion, reduced egg weight, and resulted in smaller body size. Whereas,
restrieting fesd intake by limiting feeding time reduced average egg
and body weights of hens.

The restriction of water intake of caged layers resulted in a decrease
in egg production, less feed consumed per bird, lower body weights and
drier droppings as compared to birds receiving water ad-libitum.
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ULTIMOBRANCHIATL, GLANDS OF CHICKENS
I. HISTOLOGICAL STUDY

N.AJ., AL-JIBOORI1, A K. AL-KHAZRAJI1, A W.R. MEHDI1,
H.AA AL-FAYADH?2 and K.A. AL-SOUDI®
(Received 23 June 1972)

SUMMARY

Histological sections of ultimobranchial glands of male and female
Whkite Leghorn chickens were prepared and stained with hematoxylin-
eosin stain. The microscopical examination revealed the absence of any
parathyroid tissue within the encapsulated ultimobranchial glands. The
secretory cells are grouped in three kinds of structures which are sur-
rounded by connective tissue. These structures are:

1. cord — like groups.

2. round — shaped groups lacking central lumens.

3. follicles with distinet central lumens.
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INTRODUCTION

Ultimobranchial (or postbranchial) glands develop embryonically
from the last pair of pharyngeal pouches, In mammals, they become
embedded within the thyroid glands, whereas in birds they remain free
and lie in the vicinity of the thyroid and parathyroid glands (Gorbman
and Bern, 1962). In birds, the paired ultimobranchial glands can be
located at the common origin of the subclavian and the common carotid
arteries (Figure 1).

Fig. 1. Right ultimobranchial gland in relation to thyroid and parathy-
roid glands, heart and right subclavian artery, (Abbreviations:
H, heart; PTH, parathyroid lobes; RCA, right carotid artery;
RSA, right subelavian artery; TH, thvroid; UBG, ultimo-
branchial gland).

The name ‘‘ultimobranchial’’ was given to these glands by Greil in
1905 (Copp, 1969). Their function was unknown until their role in
caleium metabolism was reported in 1967 (Copp et al., 1967). They
synthesize and release “‘calcitonin’ which is a hypocaleemic hormone
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régulating the diffusible blood calcium (Moseley et al., 1968). However,
Garlich (1971), claimed that surgical removal of the ultimobranchial
glands did not cause any significant effect n male domestic fowl (Gallus

domesticus). -

While the available literature provides sufficient information on
many aspects of the ultimobranchial glands, little is available perta’ning
to the histological identification. This study was carried out to further
describe and clarify the histological aspects of these endocrine glands
in chickeu.

MATERIALS AND METHODS

A randomly selected group of male and female White Leghorn
pullets (nine months old) was sacrificed and the paired ultimobranchial
slands of each bird were dissected out after they were carefully located
undsr a dissecting scope. In some cases the thyroid and parathsroid
glands were removed as well. The glands were immediately placed in
formalinacetic acid fixative solution (Davenport, 1961). The glandular
tissues were thenm procéssed, following a procedure deseribed by
Al-Jikoori (1971) to prepare hematoxylin- eosine stained sections (ten
microns in thickness). The stained histclogical preparations were

microscopically examined and representative areas were photographed.
RESULTS

The ultimobranchial glandular tissue is completely surrounded and
separated from nearby tissues by a connective tissue capsule (Figule 2).
The glandular cells are mostly cuboidal in shape. ITn females the nuclei
are vesiculated, whereas, in males the nuelei are pyknotic, The cells
are arranged in three kinds of structures (Figues 3 and 4):

ki ~f

1. cord — like groups. This kind of structure is very abundant.
2. round —- shaned gronps lacking central lTumens.
3. follicles with distinet eentral lomeans filled with! a {granular

unidentified substance. The follielss are eenerally regular in

shape and small in size. Thev ave the least in abundance.
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régulating the diffusible blood caleium (Moseley et al., 1968). However,
Garlich (1971), claimed that surgical removal of the ultimobranchial
glands did not cause any significant effect iIn male domestic fowl (Gallus
domesticus).

While the available literature provides sufficient imfermation omn
many aspects of the ultimobranchial glands, little is available perta’ning
to the histological identification. This study was carried out to further
describe and clarify the histological aspects cf these endocrine glands
in chicken.

MATERIALS AND METHODS

A randomly selected group of male and female White Leghorn
pullets (nine months old) was sacrificed and the paired ultimobranchial
glands of each bird were dissected out after they were carefully located
undsr a dissecting scope. In some cases the thyroid and parathyroid
glands were removed as well. The glands were immediately placed in
formalinacetic acid fixative solution (Davenport, 1961). The glandular
tissues were then processed, following a procedure deseribed by
Al-Jiboori (1971) to prepare hematoxylin- eosine stained sections (ten
microns in thickness). The stained histelogical preparations were

microscopically examined and representative areas were photographed.
RESULTS

The ultimobranchial glandular tissue is completely surrounded and
separated from nearby tissues by a connective tissue capsule (Figule 2).
The glandular cells are mostly cuboidal in shape. Tn fémales the nuclei
are vesiculated, whereas, in males the nuelei are pyknotic, The cells
are arranged in three kinds of structures (Figues 3 and 4):

cord — like groups. This kind of struetnre is very abundant.
round — shaped groups lackine central lumens.

o 1o

follicles with atinet central lumeans filled withl a {grenular
unidentified substance. The folliclds are wenerally megular in

shape and small in size. Theyv are the least in abundance.
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Fig. 2. Histological section showing the position of the eneapsulafed
ultimobranchial gland in relation to thyroid and parathyroid

glands.

Tig. 3. Section of ultimobranchial tissue of female white Leghorn pullet.
The three kinds of cellular arrangement are seen. The nuclei

are vesiculated.
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Fig. 4. Section of ultimobranchial gland of male white Leghorn pullet.
The three kinds of cellular arrangement described in the text
are seen. The nuclei are pyknotic.

All these structures have basement membrane and are surrounded
by connective tissue. The secretory cells have light eosinophilic cyto-

plasm which contains fine eosinophilic granules. Few blood sinuses are
also observed.

DISCUSSION

This study has proved the absence of any anatomical association
between the ultimobranchial tissue and the thyroid and parathyroid
tissues in chicken. Dudley (1942) reported that éncapsulated grouped of
parathyroid cells were often seen within the ultimobranchial glands of
domestic fowls. However, close examination of the stained h'stological
preparations in this stndy revealed disagreement with Dudley’s findings.

In the mousq, irregularlv-shaped large ultimobranchial follicles
can be seen within the thyroid gland. The follicles have their central
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lumens filled with granular colloid (Gorbman and Bern, 1962). The
present results have shown that, in chicken, the ultimohranchial follicles
are found only within the ultimobranchial glands.

The authors wish to wcpress their appreciation to Dr. /. Zaiden for

his technical assistance.
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SOME ASPECTS OF RECLAMATION OF SALINE,
ALKATT SOILS IN IRAQ1
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SUMMARY

Assumed soil conditions were used to calculate (theoretically) the
amount of water needed to leach a saline-alkali soil into a normal

(non-saline-non-alkali) soil.
e m
Calculations indicate that a depth of about 26 meters of water /meter

depth of soil is needed to reclaim a moderately saline-alkali soil if the
sources of exchangeable Ca and Mg ions are river waters and lime. When
sufficient gypsum is present, the depth of water needed iz about 2.9
meters of water/meter depth of soil.

Some published information were used to check the validity of the
calculation. Available data agreed very well with the theoretical con-
sideration in the reclamation of saline-alkali soils in Traq.

Tt is recommended that natural or applied gypsum is required to
reduce the exchangeable sodium percentage (ESP) in saline-alkali soils.
When gypsum is absent, good quality irrigation water and lime are of
little value in this respect.
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INTRODUCTION

Occurance of saline-alkali soils in the Mesopotamian Plain is widely
recongnized in soil literature (Buringh, 1960; Dieleman, 1963; and
Russel et al., 1964).

During the leaching of saline-alkali soils there is a possibility of
soil alkali development which would be indicated by changes in chemieal
and [or physical conditions of the soil. Chemical changes are indicated
by the high ESP and high reaction of the soil whereas physical changes
are indicated by the reduction in water conductivity and deterioration
of soil structure.

Changes in ESP during leaching are mainly controlled by the
amount of Ca+Mg ions partieipating in replacing exchangeable sodium
ions, the SAR, the pH, and the CO,+HCO, of seil solution.

The main source of CatMg in the saline-alkali soils of Traq ars
river water, lim?, ovpsum, and other soluble salts ¢f Ca+Mg.

The available data indicate high content of lime (20-309/), presence
of gypsum, favorable quality of river water, and slight alkaline soil
reaction.
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The good quality river water, the lime content, and the presence
of gypsum lead most workers to conclude that there is neither an alkali
hazard nor a need for amendment during the leaching of saline-alkali

soils in Iraq.

This article inteénds to evaluate those conclusions using theoretical
calculations and experimental evidences from published information on

reclamation of saline-alkali soils in Traq.

THEORETICAL CONSIDERATION AND CALCULATIONS

The following assumptions will be used throughout the theoretical

consideration and calculations.

Considering a saline-alkali soil that has an ESP of 35 and a CEC of
25 m=q{100 g soil, to recliam this soil, the ESP should be reduced
to 15 or less by applying enough Ca+Mg to replace the excess exchange-
able Na. Assuming highest efficiency (1009) of replacement, and an
area of 1 cm?2 to a depth of 100 cm. of this soil which has a bulk density
of 1.5 g/ce. The total amount of exchangeable Na to be replaced from
the 150 g. of soil considered above 7.5 meq which requires 7.5 meq of
Ca+Mg for replacement.

Quality of Leahing Water. Divalent cations in river water of Iraq
were shown to be dominant over monovalent ones (Buringh, 1960; Diele-
man, 1963; Hardan and Abdul-Halim, 1968 : and Hadran, 1969).

Assuming that the average available amount of Ca+Mg for replac-
ing exchangeable Na is 3 meq/liter of river water, the volume of water
required for replacing the 7.5 meq of exchangeable Na is 2.5 liters or
2500 cm®. This volums of water amounts to a depth of 25 meter[meter
depth of soil. Such a magnificent amount of water is beyond any practi-
cal, economical or technical feasibility.

Lime Content. The role of precipitated carbonates of Ca+Mg (lime)

in replacing exchangeable Na is limited by their low solubility.
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The solubility of CaCO, in cold water is 0.306 meq/liter and that
of MgCO, is 2.51 meq/liter (Handbook of Chemistry and Physics, 1959).
Therefore, one liter of cold water would dissolve at most 2.816 meq of
Ca+Mg. To dissolve 7.5 meq of CatMg a velume of 2.67 liters or 2670
cm® of water is required. This would amount to a depth of 26.7 meter/

meter depth of soil which is again not feasible.

Gypsum Confent. The relatively high solubility of gypsum in water
renders it very efficisntly in supplying Ca ions to replace the exchangeable

Na in the leaching of saline-alkali soils.

Assuming that the soil has enough natural or applied gyvpsum to

supply 7.5 meq of Ca for the replacement of Na.

The solubility of gypsum in cold water is 25.7 meq/liter. To dissolve
7.5 meq of Ca, the amount of cold water required is 0.29 liters or 299
em®, which make=s a depth of 2.9 meters/meter depth of soil. This is much
more reasonable amount than those caleulated for river waters and lime.-

EXPERIMENTAL EVIDENCE

Available published information on the reclamation of saline-alkali

soils of Iraq with respect to water quality, lime and gypsum contenfs

will be considered.

Quality of Leaching Water. Water quality has been given a great
importance in reducing the ESP during the leaching of saline-alkal:

soils in Iraq.

Figure 1 indicates that the role of river water quality in reducing
ESP during leaching of Abu-Ghraib saline-alkali soil was of little
importance. When 1.5 depths ef water/depth of soil was drained, the
change in ESP indicated in the figure was highest for Tigris water (TW)
followed by distilled water (DW) and least for Euphrates water (EW).
This is in agreement with the theoretical caleulation of the effect of

quality of leaching water.
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Lime Content. Many workers generalize that the presence of lime
in soil contributes significantly to the supply of Ca+Mg ions for replac-

ing the exchangeable Na of saline-alkali soils in Iraq.
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Fig. I.IChanges in ESP induced by leaching with different leaching
water (Hardan 1969).
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Solubility of lime is influenced by the presence of common ions (Ca,
Mg. CO, and HCO,) and and by the reaction of both the soil and the

leaching water.
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Fig. 2. Changes in lime content of soil induced ;;.le;chmg with dif-
feremt leaching waterw.
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Lhe ieachilug waters oi liaq are characterized by their relatively
itigh eontent ol Lat Mg and CUTLLY,, Tieretore, a popsibie precipioa-
tion of Lime nay pe 1nduced LY tue 1ncrease of common ion coneenirativi
auring leaciing with river waters. The inerease 10 common 10n-¢oncenira-
tion 1s vaused by evaporation ol leaching water or by changes in tue

composition and concentration of soil solution during leaching,

Possible precipitation of lime during leaching with (TV) and (EW)
was substantiated by Hardan (196) and siiown in Figure 2. Thereiore,
if any lime is dissolved in (TVW) and (EW) it would be of negligible
importance in replacing exchangeable Na during the leaching of saline-

alkali soils in Iraq.

Presence of Gypsum. 1t is generally said that the saline-alkali soils
of Iraq have sufficient gypsum to replace excess exchangeable Na during
leaching. However, the gypsum content of surface soil has been seen to
vary from nil up to many tons/donum. The highest portion of fhis
gypsum is often accumulated at the sub-soil (Buringh, 1960, and Diele-
man, 1963).

One of the main reclamation experiments on saline-alkali soils of
Iraq was conducted in the Dujailah Project and was reported by DBau-
mans (1957) and Dieleman (1963). The results of this experiment and
the reported conclusions have been used by most workers as basis for
their belief that there is no danger of alkali development during the
leaching of saline-alkali soils in Iraq.

A plot of the data of Dujailah experiment for the upper 60 cm of
soil taken from Table 7 of Baumans (1957) and reported by Dieleman
(1963) is shown in Figure 3. Careful examination of this figure indicates
that when gypsum is present in sufficient amount (11 meq/100 g in the
0-30 cm soil layer) the reduetion in ECe was accompanied by simulta-
nsous and fast reduction in ESP. The ESP decreased from 34-15 when
15 ¢m depth of water was drained in 12 days of leaching. The ESP
was further reduced to 7 when 84 e¢m depth of water was drained in 69
days of leaching. The figure also shows that when insufficient amount
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of gypsum was present (3 meéq[100g in the 30-60 cm soil layer) and after
84 cm of the good quality leaching was drained, the change in ESP
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Fig. 3. Leaching of Dujailah saline-alkali soil. Data were taken from
Dieleman (1963).
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was only from 38 to 21 which is still higher than the critical level for
alkali soil. The ECe of this soil layer at this stage of leaching was 2.2
mmhos/cm indicating the development of a non-saline-alkali soil during
leaching,

Infiltration fate and Presence of Gypswm. Refering fo the rate of
infiltration of the Dujailah soils, Dieleman (1963) stated thaf “There
are marked divergencies beiween the average infiltration rates of the
various tests. No correlation was found between infiltration rate and
{exture nor could the infil{ration rate be correlated to the exchangeable
sodium figures’’, ““In most cases, the infiltration rate remained practi-
cally constant throughout the observation period. In some cases, a dec-
rease was observed but this was not very serious and was probably due
to arising subsoil water table during the observation period rather than

te a structural deterioration’.

Dieleman (1963) based his conclusions on the data of Table 12 in his
report. The table shows that only six of the plots had continuous mea-
surement of infil{ration rate for a period of fime that exceeded 2 weeks.
Out of the 6 plots, three has shown a clear reduction in the infiltration
rate, one showed a reduction followed by an increase, and only two plots
have maintained practically constant infiliration rate.

It is unfortunate that no information on gypsum content of those
plofs are available and that the statement of no deterioration of soil
structure was not substantiated or confirmed by any measurement of the

gize and stability of soil aggregates.

Baumans (1957) using the data of the Dujailah experiment con-
cluded that ““The infiltration rate as shown in Table 8 remained practi-
cally constant throughout the whole observation period for each location.
This proves that infiltration over a long pericd did not cause a decrease
of the soil permeability or a deterioration of the soil structure”. It
should be noted that the period of observation (156 hours) was not long
enourh to leach the excess salts out of the surface soil gince Baumans
himself reported that affer 12 days of leaching, the ECe of the (-30
em soil layer was 6.5 mmhos/em. Perhaps after 6 days of leaching,
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gypsum and salts contents were high enough to maintain the favoraile

structural conditions,

Hardan and Abdul-Halim (1968) studied the influence-p{ gypsum
on percolation rate with undisturbed columns of Abu-Ghraib saline-alkali
soil which contains 3 meq/100 g of gypsum. Figure 4 indicates that
after 6 days of leaching, very little reduction in percolation was noted
but a greater reduction in the rate of percolation has been thereafter
established. Tt also shows that gypsum was added, the pefcolafion rate
remained without any significant reduction. With the addition of organic
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Fig. 4. Changes in the percolation rate with time of leaching as influ-
enced by gypsum and organic mnatter during leaching with
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matter to the soil, there was some reduction in percolation rate but noi
as much as when neither gypsum nor organic matter were applied.
Analysis of the soil of the experiment after leaching showed that con-
tinuous leaching until all excess salts were removed (4 weeks for Tigris
River water and 5 weeks for Euphrates River water) had also reduced
the ESP values from 20 to 11 with Tigris water and Trom 20 to 14 with
Euphrates wafer. However, when gypsum was applied under the same
conditions, the ESP values were reduced from 20 to 6 with Tigris water
and from 20 to 8 with Euphrates water.

The above findings demonstrate the need for amendments in rec-
laiming the saline-alkali soil of Iraq even when good quality river water

is nsed for leaching.

Delver (1962) stated that most of sali affected soils of middle
Fuphrates and Tigris have silt+sand content of more than 659%. This
indicates that these soils are highly subjected to deterioration of physical

properties and require careful management (Mazurak et al., 1962).

CONCLUSION

Reports on the limited leaching studies of saline-alkali soils in Irag
indicate a tendency to generalize some of the results to be applicable to
all saline-alkali soils of the country. As the soils of Mesopotamia are
highly stratified and possess great variation in their physico-chemical
properties (Schilstra, 1962) such a generalization should not be applied.

The current study demonstrated that:

(a) although the favorable quality of river water in Iraq does not
induce alkalinity, its advantages in reducing ESP is negligible,

(b) unless a source of CO, and[or an acidifier is preésent in the soil
during leaching, the solubility of lime is too low to contribute
significantly to the replacement of exchangeable sodium,
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(¢) gypsum is the only natural constituent of saline-alkali soils of
Iraq that could comtribute significantly to the replacement of
excess exchangeable sodium. In the absence of sufficient amount
of natural gypsum, amendments should be applied during lea-
ching. Studies on the amounts of gypsum required and the
method of application and their economy are needed.
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EFFECTS OF WATERING FREQUENCY ON SURVIVAL
AND HEIGHT GROWTH OF SHADED FOREST
TREE SEEDLINGS
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COLLEGE OF AGRICULTURE,
UNIVERSITY OF BAGHDAD, IRAQ

{(Revised MS. received 17 May 1972)
SUMMARY

Due to increased rate of forest tree planting in Iraq and since
watering of seedlings while still in the nursery plays a key role in the
production of sound and vigorous seedlings an experiment was designed
to determine the optimum length of watering frequency for each of
the species used.

From the analysis of data, it is evident that leight gain of
Euclayptis se2dlings was highly significant when watering was at l-day
interval in comparison with longer intervals used. Acacia and Gleditsia
seedlings also showed significance in height gain for 1-day watering
interval. While Catalpa and Cupressus seedlings survived at 1-day
interval only, survival rate cf Pinus seedlings dsclined as watering
interval was shortened.
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INTRODUCTION

Planting success depends largely on the quality of planling steck.
Consequently, nursery practices play a key role in rendering such a
success possible. One of the most important operations in forest nurscries
is that of supplying water to seedlings. Seedlings differ in their demand
to water according to species. What seems to be the optimum level of
water to some species could not provide adequate growth to others and
it may be in ascess and detrimental to certain other speciles. It is,
therefore, necessary fo know the amount of water each species requires
for good growth at seedling stage in a specified length of time. Thus,
nursery seedlings must be segregated as to species and each watered
optimally. Otherwise, great mortality rate will result and much loss to
the nursery owner will be inevitable. The present study was designed
to clarify the role of watering and its frequency on survival and rate of
height growth of seedlings of the more commonly used tree speries in

the Iraqi forest planting projects.
MATERIALS AND METHODS

Seedlings of Acacia eyanophylla, Casuarina equisetifolia, Fuca-
lyptus camaldulensis, Gleditsia triacanthos, Pinus brutia, Catalpa spe-
ciosa and Cupressus sempervirens used in this experiment were grown
in the gresn house of the College of Agriculture, Baghdad University at
Abu-Ghraib. Four watering intervals with five replications were dealt
with for each of the snecies in a randomized block desion. In total,
there were twenty seedlings involved for each of the species tested.

On 8 April 1971, seedlines were obtained and planted in black
polvethylene bags (heicht 20 em and diameter 8 em) filled four-fifths
of their height with a mixture of sand and river sediment in a ratio of
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2:1 respectively. The lower one-third of the bags had twelve holes to
drain excessive water. Bags were watered one day prior {o planting and
a holé was made later at the center of each to accomodate the roots, On
the planting day, seedlings were distributed to tréatments and replice-
tions and watered thoroughly. Their initial heights were measured and
recorded (Table 1). Following planting day, seedlings were 250 cc. of
water each at 1,2,3,7-day interval. Throughout the experiment, seedlings
were kept in the fortest nursery shade at Amerivah Experimental Farm
providing shade of 669%. On 25 October 1971, a tally of survival and

height growth weas made and recorded (Table 1).
RESULTS AND DISCUSSION

Net gain in height of seedlings for the four watering intervals used
in this experimant is shown in Table 1. Seedlings of Acacia cyanophylla,
Casuarina equisetifolia, Gleditsia triacanthos and FEucalyptus camaldu-
lensis had wide range of adaptability to soil moisture levels under shade
conditions., There seemed to be differences in net height gain in favor of
one-day interval for the first three mentioned species. This was evident
from the least significant difference test at t=0.05 conducted on the
treatments means (Table 2). As for the seedlings of Fucalyptus camaldu-
lensis, on the other hand, the analysis of variance showed highly signi-
ficant differences in net heicht gain between watering intervals and that
one-day interval was highly superior in that respect. Catalpa and
Cupressus seedlings seemed to survive only at daily watering interval.
Survival rate of Pinus ssedlings fended to decline as watering interval
was shortened.

While the above results may be taken as a trend, further trials
are needed for the determination of optimum amount of water to be
applied and the length of watering frequency to be followed for each
species when seedlings are grown in direct sun light.

Appreciation is ervtended fo Mr. Muammar Abmad. Assistant
angeialist in charee of the forest nmrsery and planting at the College of
Aerienlture, Abn-Ghraib, for his kind help in providine seedlin~s and
rlantine material used in this experiment.
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TABLE 1. TInitial heights and net height gain of seedlings for replica-
tions and watering fraquencies of 1, 2, 3 and 7-days.

Average
Initial Watering Interval in Days
Species Height Replicates 1 -2 - 3_ T Remarks
Net Gain in Height (Cm)
(Cm)
1 103 68 47 68
2 126 66 a8 83
Aeacia 3 86 49 62 37 L.S.D.
eyanophylla 4 4 61 96 55 108 -
5]

91 52 56 63  27.95
Total 457 331 278 359
Mean 034 66.2 55.6 7

1 T 27 20 35
2 20 53 25 33
Caguarina 3 47 48 RE 4 T1.8.D.
equisetifolia 10 4 20 50 24 17 -
5 30 30 21 17 17.04
Total 184 190 124 148
Mean 36.8 38.0 24 8 29.6
1 50 67 56 62
< 127 60 80 43
Eucalyptus 3 100 42 56 33 T1T.S.D.
camaldulensis 10 4 68 50 49 44 =

55 69 45  19.70
Tetal 435 274 310 227
Mean 78.0 54.8 62.0 45.4

g
w
=




TABLE 1. Continued.

Ayerags Watering Interval in Days —
- Replicates 1 2 3 7 Remarks
Bpertes Fetes Net Gain in Height (Cm)
(Cm)

1 13 0 16 23
2 25 25 T 3

Gleditsia = B = 1 5 TR

; 11 4 36 33 14 5 =
triacanthos

3 47 0 19 18 2241

Total 186 111 79 531
Mean 372 222 15.8 10.2

1 T 6 3 1
_ 2 0 3 4 1
P-mu..s 6 3 0 4 5 4
brutia 4 0 0 4 5
3 0 0 0 0
1 22 0 0 0
, 2 2 0 0 0
Gutalya 0 3 4 0 0 0
spectosa 4 5 0 0 0
5 0 0 0 0
1 5 0 0 0
2 4 0 0 0
Cupressus 3 3 3 0 0 0
SEMPETVLITENS 4 9 0 0 0
5 2 0 0 0
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TABLE 2. Summary of the analysis of variance and the least significant
difference between watering intervals means.

Species DF. F " L.S.D.
Acacta cyanophylla 3.12 2.56 22.41
Cazuaring equisetifolia 3.12 - T8 19.70
Eucalyptus camaldulensis 212 1.26 17.04
Gleditsia triacanthos 3.12 3.08 27.95
*P‘0.01.
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EFFECT OF NUMBER OF WEEDING ON YIELD
AND YIELD COMPONENTS OF FLAX
LANUM USITATISSIMUM L.) VARIETIES

W.S EL-SHAMMA and T.A. ESSA

FIELD CROPS DIVISION, COLLEGE OF AGRICULTURE,
UNIVERSITY OF BAGHDAD

(Received 18 December 1971)

Three flax-seed varieties Moroecan 10 (local), Morcecan 50 and
Indian 68 adapted to the middle irrigated region of Iraq were planted
in a split plot design by using different numbers of weeding at monthly
intervals.

The flax varieties varied significantly in components of yield only.
Number of weeding affected seed yield, number of capsules per plant,
number of sceds per capsule and oil percentage significantly. The num-
ber of weeding resulted in an increase in seed yield, number of capsules
per plant, number of seeds per capsule of each flax variety and an
increase in oil percentage of Moroccan 50 and Indian 68.

Seed yield and number of capsules per plant of the flax varietics
responded differently in different years. Seed yield, number of capsules
per plant, and number of seeds per capsule resulted from different num-
bers of weeding varied significantly according to years.

The scientific and common English names of the weeds found in
the plots that were not weeded according to their distribution were also
reported.

It is recommended to use three weedings at monthly intervals for
each flax variety because it increases yield as well as some other traits.
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INTRODUCTION

Flax (Linum wusitatissimum 1..) is the only winter oil crop planted
in Iraq. More than 90 per cent of the crop planted by farmers is in the
middle irrigated region. Weeds are one of the major problems in flax
fields. Most of the Iraqi farmers do net cultivate flax weeds and only
few use hand implements.

There are no data on the interval effect of hand weeding on yield,
vield components and oil percentage of flax-seed varieties. In this study
an attempt was made to collect such data on two promising flax-seed
varieties, Moroccan 50 and Indian 68, which are adapted to the middle
irrigated region of Iraq in comparison to the local variety Morocecan 10.
Similarly, data on losses in flax seed yield under irrigation due to weed
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compztition is not available. Whereas, Alessi and Power (1970) had
stated that weed growth under dryland in Mandan, N.D., U.S.A. may
reduce flax seed yield from 26 to 53 per cent. I'riesen and Shebeski
(1960) in Manmitoba, Canada reported that losses due to weeds were lower
for flax than for grain, but Bell and Nalewaji (1967) showed yield
reduction was higher for flax.

MATERIALS AND METHODS

The experiment was carried out in a elay loam soil using the split
plot design with four replications in 19€8-1969, 1969-1970 and 1970-1971
at the Abu-Ghraib Experiment Station, College of Agriculture, Univer-
sity of Baghdad, which represents the middle irrigated region of Iragq.
The flax seed varieties Morocean 10 (local), Morocean 50 and Indian 68
were used as main plots, while the weeding treatments with hand tools,
one weeding after oné month from planting, two and three weedings
at monthly intervals, and no weeding were used as sub plots. The rate
of seeding was 30 kg/ha and the date of seeding was during the first
week of November of each year. The tfrials had been conducted in the
same field in different years and each replicate or block occupied the
same area in the three years.

Each sub treatment was planted in 2X6 m plot, using six rows 5 m
long and 30 cm apart. The plots were irrigated three times during the
vegetation period and 2-3 times during the heading and maturation
periods, The ssed yield was harvested from the central rows during the
second week of May each yéar. The components of yield (numher of
capsules per plant, number of seeds per capsule and 1,000 seed weight in
grams) were studied from a 30 em distanee of any two central rows
randomly. The oil percentage was calculated, using the Thimble Gold-
fisch Fat Extractor. The seed yield, components of yield and oil per-
centage were analysed statistically.



RESULTS AND DISCUSSION

The scientific and common English names of the weeds which were
found annually in the no weeding treatment in each flax seed variety
according to their distribution were as follows (Hassawy et ad. 1968):

Scientific Name

English Names

Avena fatua L.
Lolzum rigidum Gaud.
Lolium temulentum L.
Phalaris minor Retz.

Silybum marianum (L.) Gaertin.

Beta vulgaris L.
Centurea pallesens Del.

Convolvulus arvensis L.

Melilotus tndicws (L.) All,
Lathyrus annus L.

Plantago lanceolata 1.,
Cardaria draba (L.) Desv.
Medicago hispida Caertin.
Daucus carota 1.
Hordeum marinum 1.

Ma Iva parviflora L.

Malva rotundifolia 1.
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Wild oats, Oat grass.

Rigid ryegrass.

Darnel, Tares; Annual darmel.

Lesser canary grass; Mediter-
ranean canary Qrass.

Milk thistle; St. Mary’s Holy
thistle; Lady’s thistle.

Wild beets.

Pale centaury; Pale star thistle.
Field bind weed; Small bind
weed ; European bind weed.

Indian melilot; Sweet clover.
Two flowered vechling.
Narrow-

Buckhorn Plantain;

leaved Plantain; Ribgrass;
Ribwort Plantain.

Hoary cress; White top, white
weed ; Perennial peper grass.

Tooth m=dic; Bur clover.

Wild earrot; Bird’s nest.

Wild barley; Ball barley.

Small flowered mallow; Cheese
weed ; Cheeses.

Dwarf mallow, Low mallow,
Running mallow, Button weed.



The flax-seed varieties variad significantly in yield components, but
did not vary in seed yield and oil percentage (Table 1). Indian 68,
Moroccan 50 and Moroccan 10 produced significantly highest number
of capsules per plani, number of seeds per capsule and 1,000 seed weight,
raspectively.

Weeding at monthly intervals, resulted in significant differences
in seed yield, number of capsulss per plant, number of seeds-per capsule
and oil percentage (Table 1). Three weedings at monthly infervals gave
significantly the highest seed yield, oil perezntage and-number of
capsules per plant. But both twe and three weedings at monthly intervals
gave significantly the highest number of seeds per capsule.

Thus three weedings at monthly intervals starting from planting
is recommended to be used, because they gave 127, 1.40, 151 and 269
increase in seed yield, oil percentage, numher of capsules per plant and

number of seeds per capsule in comparison to non weeding, respectively.

The variety x number of weeding showed non significant differences
for any frait studied (Table 2). However, there was an obvious inereass
in seed yield, number of capsules per plant and number of seeds per
capsule by increasing the number of weeding, where the three weedings
applied to Moroccan 10, Moroccan 50 and Indian 68 produced
165, 134, 959 incrzase is seed yield, 161, 162, 1379, increase in number
of capsules per plant and 40, 22, 199, increase in number of seeds per
capsule in comparison to non weeding respectively. Also, hoth Morocean
50 and Indian 68 produced the highest oil percentage by using three
weedings.

The results obtained showed clearly that the use of three weedings
at monthly intervals for éach flax variety would lead to the highest seed
vield, number of capsules per plant, number of seeds per eapsule and oil
percentage of Morocean 50 and Indian 68. The 1,000 seed weight of each
flax variety and the oil pereentage of Morocean 10 was not affected by
number of weeding.



Table 1. Seed yield, yield components, and oil percentage of 3 flax seed varieties and 4 weeding treatment
]

(average 1969, 1970 and 1971).

FLAX VARIATIES

WEEDING TREATMENT

No One Two Three LSD at

Plant characteristic Moroc- Moroc- Indian L8D at weed- weed-  weed- weed- mﬁo Hw.\u
can10 can 50 68 5% 19% ing ing ings ings

Seed yield (Kg/ha) 520.00 572.00 577.00 N.g, 339.00 437.00 679.00 T770.00** 190.02 257.81
No, of capsules per plant  3.35 3.47 4.52 1.02 1.39 2.19 2.86 4.57 5.50%* Lel 214
No. of seeds per capsule 6.30 7.08* 6.38 0.76 1.03 6.73 6.22 T14%% T 24k 0.72 0.96
1,000 seed weight (g) 8.86% 8.16 8.22 0.63 0.72 8.41 8.55 3.37 8.33 N.S.
Oll percentage 41.50 42.03 42,39 N.8. 41.39 41.47 42.24 42.79* 139.00 1.85

N.8. No significant difference.
*gignificant at 0.06 level.
** significant at 0.01 level.
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TABLE 2. Séed yield, components of yield and oil percentage of 3 flax
seed varieties tfreated with 4 weeding treatments (average of
3 years 1969, 1970 and 1971).

Weeding treatments

No One Two Three
Variety weed- weed- weed- weed- LSD at
ing ing ings mgs. 59 19
Seed yield (kg|ha)
Moroccan 10 267 405 701 708 N.S.
Morocean 50 387 364 629 836
Indian 68 393 442 706 767
LSD at 5% N.8.
1%
No. of capsules per plant
Morcecan 10 1.81 2.66 4.20 4.72 N.S.
Moroccan 50 1.96 2.78 4,08 5.13
Tndian 68 2.81 3.13 5.47 6.66
LSD at 59 N.8.
1%
No. of Seeds per capsule
Moroccan 10 5.30 5.17 7.30 7.42 N.S.
Morocean 50 6.12 7.39 7.29 7.46
Indian 68 5.76 6.09 6.82 6.85
T.8D at 5% N.S.
1% ;
1,000 Seed Weight (g)
Moroccan 10 9.05 9.13 8.54 8.71 N.S8.
Morocean 50 T.97 8.4 8.36 8.07
Indian 68 8.23 8.27 8.16 8.21
LSD at 5% N.S.
1%

01l Percentage
Morocean 10 41.24 40.87 42.73 41.15 N.8.
Morocean 50 41.48 41.86 41.25 43.54
Tndian 68 4145 | 41.69 4273-- 43.89
T.SD at 5% N.S.
19
N.8. No significant difference.
-57-




TABLE 3. Mean square values for the yield and yield components _om the various sources of variation in mmx.

Source of variation U.mJ... Yield kg/ha No. of bolls No. of seeds H.oa_m&mnn Oit bmuomuom_”w@_ )

: _ “y . 7. per plant per'plant " Welght(g) 0 .
Year : 2 11403493.50%¢ 186.09** 14.98" 13.38°* 19.21
" Variety _ 2 47332.00 . 19.92° 6.89° 7.18° . . 19.67
Yoar x varicty | 4 506387.50** 18,03 - 0.68 i 069 . . 17.99
" Brror (a) 21 69239.41 4.49 1.08 0.67 | 9.04
Weeding 3 1468552.00** 82.64*" 17.06* 033 © . 16.08"
© Yearxweeding 6 481819.00** 1442¢ . 8.05°. . 048 '+ 9.06
' Varicty x weeding ! 6 26187.50 . 148 178 0.97 8.95
. Year x variety x weeding 12 1620.67 3.43 0.68 0.27 5.58
Error (b) 81 58543.49 8.94 079 181 [ 479

T Ly 5 -

** Significant at 0.01 level,
i * Significant at 0.05 level.



Table 3 showed that seed yild and componenis of yield had res-
ponded differently in different years but oil percentage was consistent.
Seed vield and number of capsules per plant of the flax varieties varied
significantly according to years, but number of seed per eapsule, 1,000
seed weight and oil percentage did not vary significantly each year.
Seed yield, number of capsules per plant and number of seeds per eapsule
resulted from using different number of weeding responded differently
in différsnt years, but 1,000 seed weight and oil percentage responded
similarly each year.
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