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Role of added dry whey and coagulants in the ripening
of buffalo .ailk cheddar cheese slurry.

l. Organoleptic evalution and general composition(l)

Mashmia W. Taqi Pujahid H.AL. Fayadh,
Dept. of Food Science,, Collge of Agriculture.,

Abu-Ghraib Iraq.
Summary,

Calf rennet (CR) and microbial rennet (MR) from Mucor
melhie were used in the manufacture of buffalo and cow milk
cheddar cheese curd, Dry-sweet whey was added at 3% level
cither to the milk or to the curd. After cooking, milled curd
from each was used in the manufacture of a cheddar cheese
slurry, curd at 30C* and sampled from | to 4 days. Slurries
made from buffalo milk and either coagulants showed higher
organcleptic scores and the least bitterness after 3 days of
curing. However, bitterness appeared in the slurry made with
MR saiter 4 days of ripening.Whey flavor was not detected in
any of the slurries. Addition of whey to slurry curd was more
effective in all sluerries. However , bitterness disappeared
from all slurries to which whey was zdded to cheese milk reg-
fardless of coagulant used, due to increased moisture, reduc-
ing the salt to moisture ratio. Typical cheddar cheese flavor

(1) Cited from an M.Sc. thesis.
(2) Presnt address, Scientific Research Council. Agr.Water.
Reso, Center, Karrada. POB 2416, Baghdad, Iraq..
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appeared’ earlier In chees slurry made with CR Than with
the whey added to cheese milk. Superior flavor. disappeara-
nce of bitterness and improvement in body and texture were
achieved by the addition of whey to buffalo cheese milk. The
slurry was described as smooth and creamy and close to that
of cows milk.

The successful of using dry-sweet whey in the accelera-
tion of buffalo milk cheddar cheese slurry ripening may cont-
ribute to the solution of the known delay in buffalo cheese
ripening and overcoming the differences in the action of sta-
ndard calf and microbial rennets.
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Orotic Acid Consumption by Lactic Acid Bacteria:

Ahmad, A.S. and Al-Khafaji, Z.M,

Dept . of FoodTechnology , College of Agricuiture,
Univ of Baghdad, Abu-Chraib,

Abstract

Several lactic acid bacteria were isolated and selected
according to their high milk orotic acid consumption. Most
of these isolates were of genus Lactobacillus. The optimum
concentration of orotic acid in synthetic medium was estimated
and found to be strain dependent. All these strains consumed
orotic acid very rapidly during the lag and log phases of growth.
This indicated the incorporation of orotic acid inthe cellular
materials.

Mixed starters were prepared using the selected strains
along with commercial CHR strains. All combinations gave
higher orotic acid consumption but lower acidity and longer
coagulation time in comparision with the standard yoghurt
starter.
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THE MICROEIOLOGYCAL QUALITY OF
YOGHURT PRODUCED IN BAGHDAD »
M.A.Y. Al-Zaabi T. S. Al-Rawi M. E. Al-Omar
Food Science Dept., Coliege of Agriculture,
University of Baghdad, Irag

SUMMARY

The microbial quality of eighty yoghurt samples produced
from four different dairy plants between September 1981 till
lully 1982 were studied Results showed that the average cou-
nts of Arabic bacteria, Coliform Bacteria Psychrophilic bac-
teria, Staphylococcus bacterta, and Yeast and Mold were vary
too mach between the dairy plants and between mounths of
study with In the plant. The average counts of these organi-
sms for all plant were 11x106 25x10 2, 36x10 3, 6.2xi0 }, and
26x10* colony/gr. respectevily. All samples that analyzed did
not show the presence of Salmonella bacteria.

(*) Part of M.Sci. Thesis of M.AY. Al-Zaabi.
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THE MANUFACTURING AND PROPERTIES OF
SOME WHIPPED FATTY PRODUCTS

J.M. Salman M.E. Al-Omar T.S.Al-Rawi
A.T. Al-Rawi

SUMMARY

Butter from sweet cream and recombined butter from
butter oil were made and 25,50 and 1009 of milk fat were
substituted by vegetable oils (first one Is imported for baby
milk, second is Al-Raee).These products were whipped with
or with out flavoring materiales such as vanillaand chocolte
and sugar. Results showed at least 809, fat, and an average
overrun of 509 in all whipped products. The percentage of
oiling off were doubled in products that contained butter oil
in comparioson to butter.Peroxide values where high in sam-
ples that contained vegetable cils specialy the first one. The
use of butter aided to increase acid degree values, airobic pl-
ate counts and yeast and mold. counts but it gave a higher
score in sensory evaluation.
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EFFECT OF PSYCHROTROPHIC BACTERIA ON
LIPOPROTEIN LIPASE ACTICITY IN MILK .
Amer, M. A. Salih, and Salih, A.Abed-Mshamed
Food Science Dept. College of Agric. Abu-Ghraib.-

SUMMARY

It was observed that milk lipelysis was increased linearly
to a certain limic when milk samples were incubated at 4C
with different leve's of Prychrctophic bacterial Suspension.
Also, the percentage of active free lipoprotein lipase (LPLW)
and the concentration of free fatty acids ((FFA)) greatly incr-
eased In milk as cells of Psychrotrophic bacteria were increased
in milk as cells of Peychrotrophic bacteria were increased to
to certain number,

It was confirmed that meoderate number of bacterial cells
in milk may secrete a limited quentity of proteolytic enzymes
which have the ability to increase the percentage of LPIW and
then enhance the development of FFA, otherwise, higer con-
centrations of secreated proteolytic enzymes in milk 'may di-
gest the LPL and retard the development of FFA.

Part of M.SC. thesis
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A PLASTIC HOUSE STUDY ON BLOOMING
CHARACTERISTICS AND CORM PRODUCTION FOR
SOME LOCALLY GROWN AND IMPORTED

Cladislus Spp.

Noubar A.Muradian [ Sabri FH.Al-Abbasi | Shula Y.Al-Banna

Dept. of Hort., Cell. of Agri., Univ. of Baghdad,
iraq.

SUMMARY

Two studies were conducted in a plastic house, Hort.
Dept. | College of Agric./ Univ. of Baghdad during growing
seasont 1985-1986. Three imported cultivars (Salmon, Green
Woodpecker and Spic & Span ) were used in the first experi-
ment. Three locally grown cultivars(Peter Pears, White Frien-
dship and Spic & Span) were used In the second experiment.
{a all cultivars corms of 2.5-5-3.2 cm in diameter were planted
on MNov, 15¢th 1985 at 8 cmi depth in rows 20 cm apart and 20
cm within row. The studied characters were: percentage of
sprouting, number of plants per hill, flowering percentage,
number of infloresence, diameter of floret at the base of Inflo-
resceiice, size and weight of new corm. In the first experiment
Green Wookpecker and Spic & Span cultivars showed similar
results in all blooming characters, and both cultivars exceeded
Salmon cultivar inall such characters. In the second experiment
results showed that Peter Pears cultivar was significantiy
better than White Friendship cultivar in all flowering chara-
ctars, and both of them were not significantly different from
Spic & Span cultivar in all characters.
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EFFECTS OF THE APPLICATION OF SOME CULT-
URES O LEAF CORN APHID RHOPALOSIPHUM
MAIDIS FITCH (HOMOPTERA: APHIDIDAE) AND
ITS- NATURAL ENEMIES
Khalid M. Al-Adil Radhi F. Al-Jassany
(Dept. of Plant Protection, College of Agriculture,
Uni, of Baghdad)

SUMMARY

This study was conducted in the fields of the College of
Agriculture in Abu-Ghralbduring the fall and spring of 1983
to determine the effects of some cultural metheds cn the
percentage of infestation of leaf corn aphid 2rd ceme of its
natural enemies. Statisticz| analysis of the data showed that
infestation of different corn cultivars was varied signific-
antly for spring and fall crops due to the variations in the
genetical structure of the cultivars , An average of low Infe-
station was observed on the cuitivar Taxas 42 ~5X while an
average of high Infestations were found on Dinprovesky and
501 cultivars. Further differences in the level of fertilization
and plant spacing clearly affected the percentage of infestation
with aphids, the high level of nitrogen had increased the
percentage of infestation during the spring season. Conce-
rning the natural enemies, the results indicated 2 positive
correlation bestween the ,average population density of
coccinellids and the percentage infestation with aphids.
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STUDY ON THE SEED-BORNE FUNGI OF WHEAT

AND BARLEY CULTIVARS
Kamil S. Juber Khalid A.Habib
Institute of Agricultural Institute of Agricultural
Technology/Baghdad Technology/Kufa

SUMMARY

The Mycoflora of seven wheat cvs and seven Barley cvs
in irag-were survyed befor and after surface sterilization.
The results showed that there were 25 different fungi associ
ated with seed of wheat and Barley cvs. The most frequently
found of these was Alternaria on both wheat and Barley cvs
the other fungi most commenly encountered were Penicillium
Spp., Stemphylium potryosym, Aspergillus niger, Rhizopus spp.,
Cladosporium cladosporloides Arange of other fungal specie
were found in low ferquency, some of these were known as
aserious pacthogens such as Fusarium moniliforme, F.culmorum
and Drechslera sp. The results also showed that the freguency
of mang Fungal species were reduced after surface sterilization
and there were much similarity between the Mycoflora
isolated from the both crops cvs.

The results revealed that Alternaria alternate and Fusar-
ium culmorum isolates signifcantly reduced the average seed-
fing height and seed germination of wheat cv. mexipack and
Barley cv. Arivat.
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Effect of Phosphorus Source and Organic Matter
en Growth and Yield of Mexipak wheat.
Hameed K. Al-Salmani* Abdul Whab A. Shaker®
Shatha I. Ismail*

Summary

Pots experiment was conducted to study the effect of two
phosphatic fertilizer super phosphate (S. P.) and Rock phos-
phate (R. P.), with four levels of organic matter (O. M.), (0,
0.5, I, ,59% of oven dry weight of soil on growth and yield of

wheat plant height, grain and straw yield, N, P, and K uptake in
the grains were measured. Treated soil with (S.P) plus 59
(0.M and) (R.P) plus 59, (0.M) showed the heighest signifi-
cant effect on both grains and straw *ield.

Nitrogen was increased significatly in the treatmert cf
5% (O.M) with (S.P) or (R.P) compared with control treat-
ment but phosphorus in the grains was significantly affected
at (S.P) plus5% (O.M) enly,

¥ Agri. College. Baghdad University.
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EFFECT OF DEFOLIANTS ON BOLLS, SEEDS AND
THE YIELD OF SEED COTTON
M.A. AL- Aubeedi and A.E. AL- Marsumy
Faculty of Agriculture and Biology Field crop Dept
Saghdad, IRA@  College of Agriculture

Univ. of Baghdad.

SUMMARY

This experiment was conducted at the experiment stat-
lon. college of Agricultuer, Abu— Ghraib, during Summer se-
asons of 1983 and (984, to determine the effect of some defo-
liants on the opening of upland cotton bolls, seeds viability
and the yield.

A split plot design with varieties (Coker 310, coker 304
and Acala sj-1) In the main plots and defoliant treatments
(Paraquat 0.37L] Do. DEF -61.25 L/Do, DEF + 6 paraquat (0.3 +
0.3) L/Do, Ethre! 2000 ppm and warer spraying as a control
treatment)in the sub-plote were used with four replications.

All chemical defoliants significantly improved boll open-
ing.The defoliants decraased infestation of late matured boll
by boll warms.significant differences were found among the
deflerent chemicals In seed cotion yield.

# Part of M. Sc thasis of M.A. AL- Aubeedi.
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THE EFFECTS OF GIRDLING AND GA, TREATME-
NTS ON THE YIELD AND FRUIT CHARACTER-
ISTICS OF BLACK MONUKKA GRAPE CULT-
IVAR ( VITIS VINIFERAL.)
5. A. Al-Dujaili - M.A. -Al-Khafaji
Ke H. Al Juboory A.Jaber
Horticuiture Department, College of Agriculture,
1 University of Baghdad, Abu-Ghraib, Baghdad, Iraq.

SUMMARY

4 The response of “Black Monukkagrape cultivar to girdl-

| ing; GA; (gibberellic acid) treatmerit and combination of gird-
ling with[GA iJtreatment (10, 20 ppm) at full bloom stage were
determined in 1985 and 1986 . The best results were obtained
from treatment of combination (girdling + GA; spray at 20
ppm) at full bloom in 1985 and 1986, which increased signific-
antly total yield; cluster weight; number of berry per cluster,
length of cluster, weight of 100 berries and did not effect of
fruit quality (TSS and acidity) while the ripening was delayed
one week compared with the controi and GA; sprayed at (10+
20 ppm). However, the combination treatment of girdling +
[GA s]at 10+ 20 ppm, siightly increased TSS, and decreased

acidity in 1986.
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BIOLOGICAL STUDIES ON GREEN PEACH
APHID MYZUS PERSICAE (SULZER) IN IRAQ.
N. M. JABRY T. A. AL-DARKAZLY
AGRIC. ENGR. ASSIST. PROF,
PLANT PROTECTION DEPT., AGRIC COLL.,
BAGHDAD UNIV., ABU-GHBAIB, IRAQ

ABSTRACT

Biological studies werecarriead out on green peach aphid
Myzus persicae (Sulzer) under bothlaboratory and field cond
itions.

The field observations on radish plant showed that this
insect had 4.6 and 4.00 generations during the autumn and
spring season respectively. This Study revealed that radish
leaf was more preferable to the insect for its growth than that
fed on potato leaf. Under laboratory conditions, it was obse
rved that the high temperatures (up to 25 C) caused an decr-
reasing in the period of nymphal Stage, while 30 C caused an
increasing in nymphal mortality. In the aboratory, M. persi-
cae had six generations on radish, whi e it had 3.4 on potato.

The aphids overwintered as a parthenogentic forms on
radish and some weed plants. Few numbers of M. persicce
males and oviparous females were observed at copulation State
VWhich may suggests the occurence of sexual reproduction
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Effect of Broadbean Mottle Virus (BBMVY) and Bean
Yellow Mosaic Virus (BYMVY) on broadbean nodulation

=Al- Ani, Rakib Akif and Al- Azawi, @ais Kadhum

sFlant protection department/ College of Agriculture
University of Baghdad/ Abu- Ghraib

»=General state of Applied Research/ Diala Research
Centre

SUMMERY

The effect of Broadbean Mosaic Virus (BBMV) and Bean
Yellow Mosaic Virus (BYMV) on N,- Fixation was evaluated.
Results indicated that both viruses affect bacterial nodulation
BBMV caused significant reduction in nodules numbers
(166 nodules | plant ) compared with the mixed infection
by both viruses (343 nodules | plant ) . BYMV caused only
slight reduction of nodules formation (459 nodules [ plant)
compared with the control treatment (657 nodules/ plant).
BYMV appeared to diminish the effect of BBMV on nodul-
ation which suggest an interference between these two
viruses. Results 2iso indicated that BBMV reduced nodules
efficiency while BYMV reduced their formation .
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Control of Interrow Weeding of Potato with
Glyphosate and Paraquate.
Saleh H. Samir Abdel Hameed Al-Sammarrei
Plant Protect. Dept. Hort. Dept.
M. 1. Hussain
Plant Protect. Dept.
College of Agriculture, Univ of Baghdad

Summary

Field experiment was conducated at college of Agricult--
ure abu-Ghraib,to evaluate the effectiveness of two herbic-
ides; glyphosate (N(phosphonomethyl) glycine] and parag-
vat (1,1'-dimethyl-4,4'bipyridinium ion) at rate | kg/ha on
weed control in three potato cultivars; Claudia Korigen and
Clustarr, Herbicides were sprayed as postemergence treat -
ments Results showed that both herbicides were effective
to control the annual weeds; lambsquarter (Chenopodium al
bum L.), Knotgrass (Polygonum aviculare L.), prickly lettuce
(Lactuca scaricla L.) common sow thistle (Sonchus oleraceus
L.),rigid rye grass (Lofium rigidum Gaud)., and lesser canzry
grass (Phalaris minor Retz,). On the other hand, less effecien
cy was resulted in controlling buttonweed(Malva rotundifolia L.)
and nutsedge (Cyperus rotundus L.).Fresh weight of weeds in
control plots was higher then treated plots which resulted
in reduction of potato yield,
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EFFECT OF SEED COAT, STRATIFICATION
Y=RIOD AND GIBBERELLIC ACID ON SEED
GERMI NMATION OF PLUMS
S.A. AL- Safi A.A.Mohammad
Polytechq. Institute College of Agriculture

The results obtained from this study showed that seeds

‘of Myroba lan plum needed Smonths of stratification.The perc-

entage of seed germination was increased when the hard seed
coat was removed: however, the intact seeds had lower germ-
ination percentage for the same chilling period. Treated seeds
with GAj increased germination percentage especially with
450 ppm). This study also indicated that 3 months stratification
period was enough for high germination percentage of the
local plum cultivar “Hagl Ahmed’ further increase In strati-
fication period ( 4 and 5 months ) a significant decrease In seed
germination (with or without seed coat). GA; at 450 ppm.
also increase the germination percentage.

As a part of MS¢ Thesis.
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EFFECT OF SHIPPING AND HANDLING ON TOM-

ATO FRUITS
Abdul- Hamid A. Al- samarrie Bakir Cheliab
Univ.of Baghdad |/ Agric. coliege | Horti. Dept-IRAQ

SUMMARY

The experiment was conducted to determine the infl-
uence of shipping and container types of tomato Fruits (CV.
supermarmonde ) From south and Middle region of the
country to Baghdad on -mechanical injury and abnormal
damage. 3

The results indicated that the mature green showed
the higher ability for shipping than the breaker and table ripe
stage for the two locations significantly.

The carton container reduced the mechanical injury and
abnormal damage significantly,
The Final results also indicated that the Fruits Which had
been taken from middle part exchibited lower percentage
of mechanical and abnormal damage.
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EFFECT OF STORAGE METHOD AND TEMPERAT-
URE ON SEED GERMIMATICN AND GROWTH OF
SOUR ORANGE (citrus aurantium . L)

Mohamed A. Salman Adeeba N. Rustem
Horticulture Dept. College of Agriculture,

Baghdad University.

Seeds of sour orange either extracted or remained within
the ripe fruits were stored at temperatures 0°, 3°%cr 10°c. and
relative humidity 85-909 for a period of 75 days.Seeds then
were planted in alath house and germination percentage and
successive growth of the transplants were studied for the corr-
esponding treatments.Results showed that germination perc-
entage was significantly higher and the period for germination
was shorter with seeds stored within the fruits as compared
with those extracted,the interactive effect of storage method
Xtemperature showed that seeds within the fruits stored at

O°c had higher germinaton percentage and shorter period
for germination than those extracted and stored at 10° C.
Storing seed within the fruits had asignificant increase on stem
height, stem diameter and shoot dry weight as compared to
those obtained from extracted seeds. Meanwhile,seeds stored
within the fruits at 3° C gave higher root dry weight.
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USING OF SOLAR HEATING FOR SCIL
STERILIZATION AND THE EFFECT OF
RECOVERING WITH PLASTIC SHEETS ON
TOMATO PLANTS.
M.S. Hassn, A.H. Elbehadli and M.A. Younis
Plant Protection Res. Center Agric. College
General Body of Agr. Appl. Res. Baghdad Univ.

SUMMARY

Soll-born and foliage diseases are the most important
factors affecting plant growth inside plastic houses.Soil of pl-
astic houses was sterilized with solar heating until tomato tr-
ansplanting when the soil was re-covered again to secure more
moisture and to reduce irrigation water.Severity of tomato
foliage, root rot diseases and weed density such as Tomato
Yellow leaf curl Virus (TYLCV),early blight Alterngria solani
(Ell. & Martin)R.Jones & Gront,leaf mold Cladospoarium fulvum
cooke,Rhizoctonia solani kuhn..Chenopodium sp... Cynodon.SP
Malva Sp.,Convoluulus Sp., and Cyperus Sp.were significantly
decreased after soil sterilization.Length and weight of tomato
plant roots were significantly increased in sterilized soil com-
pared with those of unsterilized,
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3 krad0.2%Ems

- ool o el (8 a0

4 krad+0.29,Ems Control

t(1) s

Cy E Cy E Cy E Mean
I.515 1.452 1.655 1.812 1.515 1.562 |.564a
1.78I 1.734 1.937 1.890 1.890 1.812 |.818b
2.015 1.999 2.109 2.187 2.062 2.046 2.(08¢
2.078 2.187 2.484 2.405 2.i87 2.078 2.262c¢
2.140 2,452 2.718° 2.515 2.405 2.437 2.431d
2.53]1 2,890 3.17L 2.734: 2.578 2,625 2.719e¢
2.812  3.187 3.484 2.952 2.671 2.968 2.958f
3.234 3.404 3.984 3.109 2.734 2.202 3.160¢g
2.263  3.413 2.692 2.450 2.255 2.34|

2.338 A 2.571 B 2.298 A

YA




dalall (CY,E) (il il Lo BYMV _doWi 1) galdll &bl 4
. EMS galasS dllly LIS dadl ole v

Treatment 3 krad 4 krad 0.29 Lms

— ——

period Cy E Cy E Cy E

b 7 1.530 1.281 1.687 1.765 |.452 |.546
L2 14 [.890 1.515 1.937 2.109 1.609 1.718
b2 21 2.140 1.859 2.249 2.468 1.968 2.202
bli 28 2.296 2.031 2.343 2.671 2.078 2.312
Ml 6 2.406 2.093 2.515 2.859 2.218 2.421
S 13 2.609 2.530 2.703 3.203 2.484 2.577
M 20 2.859 2.702 2.906 3.468 2.546 2.952
ML 27 3.140 2.968 2.984 3.359 2.843 2.968

1.353 2.822 2415 2.73%7 2.142 2.337

2,240 A 2.576 B 2.243 A

L.5.D, treatments 0. 144
LS.D. period s0.167
L.S.DD. interacticns 0.409
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BYMV oW1 LS unldll st 5 00 i alh 58 cmpnill (8 01

3 krad+0.29, Ems 4 krad-0.29, Ems ~ Control

— — Mean
M4 M3 M4 M3 M4 M3
|.609 1.359° 1.655 1.812 1.593 1.484 |.5642a
[.812  1.703 1.968 |1.859 1.859 1.843 1.818b
2.062  1.952 2.062 2.234 2.125 [.984 2.108¢
2.171 2.093 2.390 2.499 2.140 2.125 2.262¢ -
2,405 2.187 2.515- 2.718° 2,530 2.312 2.431d
2.687  2.734 2.843 3.062 2.750 2.453 2.719¢
2.952  3.046 3.202 3.234 2.999 2.640 2.958¢
3.405 3.234 3.546 3.546 3.109 2.827 3.1¢0g
2.387 2.288 2.522 2.620 2.388 2.208

2.337 A 2.571 B 2.298 A
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Bl een il Ol g2 Dbl MMy Oleg Gkl QUL e
. EMS  ($abeSl iy LW

Treatment 3 krad 4 krad 0.2% Ems

Period M4 M3 M4 M3 M4 M3

s 7 1,359 1.452 1.577 1.874 1.499 1.49%
i i4 1.640 |1.765 1.890 2.155 1.655 1.671
s 21 1.921 2,077 2.187 2.53) 2.202 1.968
b3 28 2,062 2.265 27405 2.609 2.296 2.093
A 6 2,125 2,374 2.609 2.765 2.359 2.280
S0 13 2,468 2.671  2.875 3.031 1.53] 2.530
St 20 2.656 2.905 3.031 3.343 2.78] 2,718
S 27 2.953 3.156 3.187 3.I55 2.03] 3.781

2.148 2.333 2.470 2.6817 2.294 2.192

2.240 A 2.576 B 2,243 A

L.S.D. treatment: 0. 44
L.S.D. period: 0. 167
L.S.D. interaction; 0,409
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JoBl L5 Lkugs [l Ethyl Methyl Sulphonate

3 4 5 6

M3 M4 M3 M4 M3 M4

[.702 [.942 |.47 1.742 1.0862 1.955 2.100
2,365 |.417 2.52 |.845 2.84 1.582 2.380

|.856 | 894 |.859 2.240

V325 °1.29 '0.965 1.313 U482 | 872 1.5
1.722 0.745 1.950 0.992 1.562 0.87 1.672

1.270 {.305 1.282 1.714
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Treatments | 2
_Variaties M3 M4 M3 M4
Healthy E 1.73 .54 1,952 11565
Cy |.955 1.857 2.191 1.697
|.770 |.851
Infected  E L5 1387 1.495 1.632
Cy 0.982 |.477 1.375 1.065
B - 1.339 [.391
L.S.D. ;r treat—r;nts 0.133

L.S.D. 0.05 for interaction 0.538
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E Cy

Infected |.296 .27
Healthy |.663 2.003
36.7%, 1292
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L.S.D. 0.05 0.133
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EFFECT OF BROADBEAN SEED TREATMENTS BY

GAMMA RAY AND MUTAGENIC COMPOUND

(ETHYL METHYL SULPHONATE) ON THE DEV-
ELOPMENT OF BEAN YELLOW MOSAIC

* AL-AZAW!L, QAIS KADHUM ZWEIN
“* AL-ANI, RAKIE AKIF
* (eneral applied research adminstration
Dliala research centre
** Plant protection depariment/College of Agric.)
Abu-Ghraib—

ABSTRACT

The effect of seed treatment by Gamma ray and mutage-
nic compound (Ethyl Methyl Sulphonate) on the development
of Bean Yellow Mosaic was studied. Results obtained showed
that the disease was more severe on the plants growing from
seeds treated with 4 krad of Gamma ray or 4 krad Gamma
ray+0.2% Ethyl Mechyl Sulphonate. This finding may indicates
a changment in the genetic information leads to a sensitive
mutant racher than resistanc. No effect on the protein cont-
ents in the treated plants was observed which suppose that
the genetic changement hava not affect the protein synthe-
sis.
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The Effect of the Size Farm Family [n |ncreasing
tha Efficiency of Farm Management
Jasi © Al-lzzy Abdulla Al-Mishhadany
Department of Agricultural Economics
University of Baghdad

Summary

T Is study aimed at finding out the relationship between
the work appointed for the farm manager's work and the time
assigned for the management, onthe one hand, and the number
assigned for the management, on the cne hand, and the

of the family's members on the other hand.

Although the size, of the land heolding of the selected sa-
mqle was not precisely equal, the results arrived at show cle-
arly the farm requirement for a sufficient number of the fam-
ily's members to accomplish various farm processes,
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A study of the rural leadership structure
AL-Tuhmazia village in the governmate of Babel

Dr. Abdullah A.Al-Samarrai Nazih K. AL-Kateeb
Dept. of Agr. Ext. and Education Dept. of Agr. Econl
and coap.

College of Agr.-Univ. of Baghdad College of Agr
Univ of Mousel

- SUMMARY —

The importance of this study is apparent due to the role
of the rural leaders as a link between the Extension service
and the farmers, thus to distinguish the rural leaders among
the society is very important to the extension. The study has
been done according to the four patterns of leadership (For-
mal, opinion, reputational and social participation).

Aquestionnaire has been used to collect data from a sam
- Plerepresents 30 9, The Findingsare :--

I~ The leadership structure are consist of (40) leaders.

2~ There was overlap between the four patterns and the
number of leaders who appeared In more than one patt-
ern are more than in any of the patterns.

The number of the leaders who represent the patterns

altogether are (5) leaders and they represent the upper

leadership in the villege.

Also, there was a number of leaders consisted in one pa-

ttern only.
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Analasis study of the development of mener of
Agricultural land tenure in Iraq
Abdul- Hameed Al-masalma
Dept. of Agricultural Economics, university of baghdad

Summary

The aim of the research was to study the tenure menner
of agricultural land in Iraq for three periods.Using Ginis
coefficient to calcolate the consentration—period before enacting
agrarian reform No. 30-1958. where the concetration ratio
of the first period 869, -the concentration ratio of the second
period 72%-while the concentration of the third'period 39

The analysis showed that the application of the second
law, |17, 1970, was fairier than former law. 1958 No. 30 and
that was clear through lurance,s curve which shows the rel-
ation among the number of the land tenures and the areas
which it occupies.
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EFFECT OF LIMITED COHCENTRATE OMN
FATTEMING EBFRICIENTY AND CARCASS
WEISHT OF AWASS! LAVES
Zuhair F, Altalid  Moharmmea T4, Sami HiHL
Adi T.H.
Depart:aznt of Animal Resources

Cailege of Agricvlturs University of Daghcad,

Abstract:

MNinecy five Aw iz, weinen lombs were divided into five
equal grouns and war: fatized for 2 pe iud of 2 hundred days
The lambs of graus | were piven frae corczatrate. The second
group was given 907 of tlic coneangrats that ha @ been corns
sumed by the st sreue. The thied =roun v sivan 8037, chie
foursh 7% 8ad the Tieh 6% 5 tre fORur atrate | The ba
bady weight af (ambs was (shen woakly .

The resalts shower, 203t thz =8t ¢ roup sighificantly sue=
parsad {pv Q08 e faamch od Hifrhy sroups an ths watal tre-
teasa n wajsht as wall 22 10 che average daily gai and the
percentaze oF tne tuiz] indyveess vo the nltal se'ghr and
carcass waighn. Tee sz grom, ales, sigrificantly suypatsed
(p 0.05) 2'i the e-2uss 1o tha pe-cartage of fat cail as well as
In dressing purcerniage

Iz was found tpar the l=mbi of grous | gave an economic
return more than rhe las=oyg of the other grour. The results
have given pace to uzpnly this mecthod of {ceding at the jamb
factaning farms
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EFFECTS OF RATE AND TIME OF APPLICATICN
7 2,4-D-AMINE ON WINTER WHEAT AMND ITS
COMPANION WEEDS IN IRAQ.
Bakir A. Al-Jubooury and Bashir A. Al-lthawi
Feild Crops Department , College of Agri. un, of
Baghdad Abu-Ghraib, lraq,

SUMMARY

A randomized block expermint wirh three replicates and
|G treatments was carried out ‘or two years at Caollege of
agriculture farm to examine the effact of different concetra-
tlons of 2,4-D(2,4-dichloro phenoxy acetic acid) applied at
different growth stages of whear (Triticum gestivum L.) var.
Maxipak on yield and to test their affects on the accompan
ied weed plants.

The herbicide was used at tour levels: 0,150,250 and 35C
gm a-i)D*®, Each rate was applied 2t three growth stages: TilI-
ering, one month after cilleing and flowering stage. Ar the
end of sach season studies on yield and yield components were
recorded.

Results revealed that dosage rate and time of treatment
affected yield significantly. Application of 2,4-D at 280 gmy
sprayed one monath after tillering gave the highest vield and
resulted in great rzduction in follage dry weight of weeds
compared te untreatad treaument. Data also showed that there

were no significant differences in ne. o fseeds/spike and 1000
grain welzht, whercas 10, of spike/50 cm. length of row and
plant heights were affected by the different treatments,
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nmeat wity Morris (8) and sherowany (12} Alse o seems

wrg wielrht follows the same pureern recomimer 2 btw the

i~

woplier of the birds (Buriarid) for the egr vreivht (3). Foriods
2 and 3 also showed the lowest aver=az ena wejrhes que to the
lieat stress during these periods.

feed cost per ton wes chexner with rations conrainin: il
enes amounts of date stone menl (Talle2) . The cifferences were
(D17 000, 11.590 and 4 G00 «whan date +7or e meal was iyoor-
norated instead of barley nt 13, 10, 2rd 59 verpeciively (Table

b, i is more beaific)”! from =i cronotirez! point Viwe te ne-

o. zetate 3% of dere stone mesl n mtigns when cempargd
with cortral e op (Table 7Y The inlusiesn ¢f 55, d-e stone

23l pava 1D 0, 191 when comparad with consal greus .

Toble |+ Chemical analysis of ace stane mes! wlitch ws
d

m

Cna micsl Symnles 4V Tage
antivgls 94 | ¥ . 4 5

C:Ii."_:'f
Pwoteln 678 707 743 67t 63539 6%

far 7.0} 7.3 6.28% 537 571 6
Molsture 10.69  10.63 10.47 10 20 10,87 10,55
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annurllv (£) . The date sione itself make vp 10-15% of the teot-
al weizht of the wliole daiz (5) .

Fzed 15 the most costly facter 1o tha pouliry industry (61.%
%) (10) .
Iniraq the markee price of bariey during 1984 was ahout |50
1D/ ton while thatel date szone meal was 40 1D/ ton. © the
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ortatins of mrjn- I- sned vazs,
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TCLUSEON OF CATE STGNE ME2L IN TH
GIET: OF COMMERC]AL LAYERS
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Table 3: The effect of force molting an postmalc (B! 1D v nks
of age) egg pro‘duction and morzality,

——

Treatment Hen~day egg production  Mortality
=/ o/
/a

B4-110  weeks of age
Cotitrol 40 2a 6 3a
™ 47.8b 5.6a

90-110  weeks of 2ge
Control 42. la 4.2a
T2 51.0b 4 0z
T3 57 .9¢ 3.7a

(a, b, c)  Means of each zee spoup renge with differen

upearseripts ave significaicly different (P <0 C5).

Table 4: =ferr of (oren roltine 2 postmolt (90-110 weeks of

27¢ Yeop g 1l charcetericl ¢s of laving hess.

Trea,ments i)
tom ————— e —

Ezz weight {g) | 5.8 &7 fa oF i
AlSnen Muizhe fnim) 5,362 FOsb 7 idl
Fady, s whisssore 77 4a 8! 3b &1 %3
Shail thicen. e (rm) 0 3443 0.3672 Q.38
Rlarsi spets (%) 802 9.37h 8.79
Meat spois (%) |7.45~  10.23b 9.34b

(#.3)  Means i b eqws withidifferent svperscripts ave

signiileanuy diferent (F< 0,050,
(%) Ti usaet »s cuntrol, heas in T2 and T3 were force

molred v il the molted hens lost 70 2nd 209 of tieir
intial body weight respectively.
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Aeot of ‘oreg muiltoae on postmelt egg quality are

shown ol Lo Beersze vaiues of esg weight and shell thic-
K 1825 Dgnineanly orared by wdatments. whereas

Alourm=z=a C <= - atd Haozh eit scores were significar fly

TRU O 7 s she twe rotied reaterents, The prrdes
oLt L oree s Trent fous o ergs ware sienifiently

(P 8.6y Zm the foree mo'rad proups, Lean etgl. (8)
1.0 zlse raporiad this gL weigt T w2 ot 2 ected by foree
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v ghe diy Tarsee~ Srzweckly postmolt pé.cd startee ar the
90 th, wedk of age
o

Jxca owere s bjccted to analysis of variance and approp-
riate of ipuitiple rarzes 125t according to Steel and Torrie (20)

wheniver it wos necassary.

RESULTS AND SiSCUSSICN

During the “wre2 malting neried of € or |2 weeks. the force
melted eroupr maindfaned significantly (P < 0.05) low level
of =gz prodiction (table 2). The two FM procedures resulted
Ima wsmplee ceszation of g7 preduction withir ore week from
the initianicn of fzod removal. Cessation of egg production
withir <+ to 7 days, follovsing FM previously reperted by Nord-

iy

stron ), Az exnearsd the e micleed e, werg signlfic

ity {P< (LG5 Lighter in wialht than the i rol nens, At
the nuintime the .'_'.u.":_-".-hv weas fet wio-ed Ly force meliing,
stinifzr finding was “iticee by Bray (1 el o4

T2 prosutan begaa\ witlin 12 £.y8 diter riture
|

nd |

ning to full feeding o hierns in T2 auc "3 raspe tively. Melted
hens o TZ 3, 5'3 rezcticd Tha ¢l aui prodnction rase (£4.4%
A 661 ) afizy |z oo Bovieeks respectively. g prodectin
daty: tor -,:os::-.".oit.flg period (84-110 weeks of sge) vare <L l-
ecied from ¢ 2 mollid gredp and cempared wWith Gac of the
eorwi v zrods {Takle 3). Die to differcace
the Turse meiling perieds, direct eci jerison o

' [ - L
i he Cagik of

| the dztz aniong
Al rwe ps wes posilije only after 90 wcks ef 2-e. Talife 2 shows
that the force <o.zoe roups (T2 waa 13) hea sigidlcontiy
(?q‘l‘EE} ' -gf' Poegy wrodiicsion i the cofivral gooup. Simi-
far res b we. - abtaized by Nai-i (15), Facher et. all (1% and
Welinrid (;.V %‘u‘r—.s In T2 thed s.'<;n ficartly higher ¢rg preduce
tion thay that of the T2 sroup due to the fact that the perce-
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Tha hedy woaizht of the faying hers ir fluences the =chie-

vemedt of cfiv ot ve vesuits, Following an induced molting pro=-
cdure, Brake and Cartar (2) susgested that specific body weight
mist be reached during fasting to obtain an oprimal pestmolt
perforinance, znd that the Jsrerminztion of fasting should be
ceterminec on body v eight bazis rather than the day of fasting.

This scudy was carried our to determin the efiect of bedy
weight loss during force mefting period on egg preduction
and egg quality of Hisex brown laying hens,

MATERIALS AND METHODS

On 21 of June, 260 Hisex Brown laying hens, 78 weeks
old, were randur-ly atlocateg into three diiplicared treatment
g-0as (Ti, T2 and 73). Group T| were not force molted (Fm)
and used as czntrol. Groups TZ 274 T3 were exposed to two
ferce molting procedures which shown in tasle (1). They were
starved for 5 day, then food was restricted (45¢./bird{day) for
@ days. These starvation and focd restriction periods were re-
neated for three and six times until the molted hens lost 20
nd 30% of their inivial body weight in T2 and T3 respectively,

All hetis were weighted individually befor and afrer their
respective ‘orce molting and the percent of the weight less
was caleulzted, The hens were reared in (46 x 41 ¢m) wire ca-
ges, three bird per cage, rnd housed in an open sic: house.
The open sides sere covered with wire mesh to keepwild bi~ds
out. All hens were provided with natural day Light, 14-16
hours per day, and fed aceommercial layer diet throughout the
experiment which lasted 32 weeks.

Egg production and mortality were recorded daily, Egg
weight, albumen heigh, Haugh unit, shell thickness, blood
spots and meat spots were mesured for all eggs which produced
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INTRODUCTION

Force molting (Fm) is used by poultrymen to extent the
productive life of the Laying flocks. It is useful also in causing
an out of season molt or inducing hens to melt in mid-summer
so that they will be ready for meximum v ‘nter «rg [ roduietcr
North (15).

In an analysis of cost and income, iNaji and Ahmad (13} and Nor-
th (I5), stated that hens could be as profiteble in their second
year of production as they were in their first year.

Series of experiments carried out by Wakeling(2!)involving
25000 laying hens in |17 different units showed profit marg-
ins in favor of force molting.

Force molting (Force resting) can be produced by different
methods, that is; restriction of food, waicr or Light. Wolferd
(22), use of antiovulatory drugs FHurwitz (7}, aictery clterations
such us excessive Zinc, Scolt and Crege (19), inzufficient Cali-
cum, Mather et. al. (12), and the use of ground corn ration, Safi
and Miller (I7).

Previous experments have shown thar second year ngg
production of laying hens, Lean et al. (§) and North (I5), and
turkey, Borron and McCarthey (1) ard Leighton ei. al. (10).
can be substantially improved by force molting. Albumen qua-
lity and shell thickness were restord to approximately the
level found in the 4th month of the puliet year-But decline in
quality follwing the molt was more rapid than it was during
the pullet Year of the Laying, Marble (il).

Hanson (5) and Lee (9) reported agreat improvement in
egg production and quality as the length of molting pericd
increased, and a posative correlation coefficient was found bet-
weer the Length of molting period and egg production,
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Tabie 2. Leas*-sguares analvsis oY
|

Source of variation Bi
DF. M.
Sex _ 846
Apc of dam o035
Birch welght - =)
Error pa _m.u.,_

Classification

-

Ovaorall miean 24
Se ¢

Maic &
Female 16
Age of dom (linear)
Birth weight (lli.ear)

" _.,_-A..D,_l._m. .___

144



e — —_

19 111 oCcOl QICC 111kh CIIET | ChResoe I '

gebiel (5) but lower than that (45.8 kg) reported by Devies,
The low level of management and quality of roughages offered
t0 cows together with elght of the calves being born to hel-
fers could have attributed to the reduction in calf birth weight.

Bull calves were 4 kg heavier than females at birth (p
p<0.05) (Tabla 1).Sienificanr sex efect on birth weight was also
raported on Charolafs In Mexico (1).

Age of dam at culving which averaged 45.88-13.79 months
had 2 sig.ificant efficer on calt birth weight (n< 0.05) (Table
2) whese regression an age of dam was 0.15-0.07 kg per rronth
(Table 1},

The %0-day weight averaged [04.11-2.68 kg which s very
close ©o that (109.7 kg) attained by the Charelais in Cuba (7).
Dailv z2in dusing she firse 90 days o age averaged 0.734-0.030
kg (Talle 1),

Although sex of calf had no significent effect on 90-day
weight and daily gain, males tended to exceed femazles in both
traits,

Age of dani had no sizaificant efiect on daily eam and 90—
day weight of their calves alchough the latter increased by 0.07
kg for every increase of one month in age of dam. This is in
agreement with the findings on crossbred calves sired by Cha-
rolais bulls {6).

The 90-day weight was found to increase significantly by
1.33 kg (P < 0.05) for each kilogram ircrease in birth weight,
whereas the effect of birth weight on daily gain lacked signi-
ficancy (Tables | and Z),
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souies showed  a sipnificant difference in their brarching
=haraczar (Tables | and 2). Number of branches was ranzed
from 5.67 to 8.17 and from 5 95 to 7.87 in 1985 and 1986.
respectively. B. hirta produced more tranchkes/ plant than other
cultivars in both years.

There was a significant difference in plant height between
culrivars in both years. cultivar differences were quite large,
B. juncea and B. hirta had taller plants than other species. Pla-
nt height of 8. juncea and E. hirta was (77 and 33%,) and (88and
55% ) taller than cultivars of B. campestris in 1985 and 1986,
respectively. However, plant height of B. juncea was 32 and 229,
taller than plants of B. hirta in 1985 and 1986, respectively.

Results of this investigation prevailed that B. nzpus is
more successful than other species under lragi envircnmental
conditione represented by Abu- Ghraib region in the Middle
area fo the country .
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r seeds | pod Richards and Thurleing (3) found 2 high pasiti-
ve corrziation beuween seed yield and rumber of pods’ plant
(0.892) ,and nuinber of seeds/ pod (0 541)

Number of pods/ plant was significantly affected by spe-
cies in both years. B. nopus produced higher of pods | plant
(118, 9 and 124.9) in 1985 and 1986, respectively Number of
2ods | plant of B. campestris, B. juncee, and B. hirtg were 58,
6 wnd &7 S 198K 2nd 58, 67, end €89L In 1986 of that of B.
napus, rospectively similar resuls were reported by Richards
ard Thurleing (3)and Huzhesen et al. (2) .They found that B..
napus produced more pods par plant than B. Campestris .

There was no signiflcart cificrerce it the remberef pocsf
plant between other five cultivars in |985. However in 1986
8. campestiis R- 500 gave the owest number of pods/ plant

(57.5) hey the othes eulcivers,

Mumbe=of seeds ' ped wes sigrificantly affected by species
( Tables! and 2 ) . B. hirta bod the lowest rumber of seeds/
pod,while B, campestris R- 500 had thehighest number of
sueds! pod in both yearNitmber of seeds/pod rarsed from
2.18 to 15.49 and from 3.37 o 15.73 In 1985 and {986, resp-
wcrively., Cuidvar: were responded similarly In both yezr in
“srared to the nember of seeds per pod .

There were digniflicant differerce n seed welght zmong
spezies, Howaver, cimilir recronse was found in both sezcors.
B. rambpestris R- 500, B. ncpus nad B, hirta produced heavier
seeds than B, cempestris, Candle ard D1-£3, =nd B, juncec. Ho
wever in [985 B, nabusiproduced lower seed weight than B
campestris R~ 500 and B, hirta, There was no sigificart diffe-
rence between B campestris, candle and D1-63 and B. juncec
in both vears.
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A randomized gornlers bloel der-n wigk ferr o
tions was oo, Lash pslot conuired of Five rows of 50 erap et
el tivea maters lor 3 Guporyras wara texdod at 8 kg e
Nitrogen fertilizer was apihad at 2 rate of 100 kg; ba. Raif of
the N rase was broadeasied eon the day of planticg 2nd the
other hall was sidedressed at the kegining of lowering Al

plots reclevas 190 ketha poo- 2t pizpting time.

Lat]

The followeing parziiete s v.ere determined frem  harv-
esting anc merar long fram the widdle tvo rows. Yield/n :
nimber of peds) p'ait number of seeds/ peg, |00 reed wei-
#HE. Te pinnts ware roiedred #ardoirly frem esch por e wee-
sura plamt herghr and nuebar of bratches plont. Pata wers
tabulated ard ana'vzed' starisrisz!ly secording e the de- s
used |

RESULTS AND DIisTUSS ON

Seed yield of rarcracd was sipr ifeznt's alfncred by species
1't both years (Tables | 3nd 7)., & nepus 20 - 077 cave mieie seed

It (€2 4and 131.0.g/m 7 ihan otiorf spewns’ . 1953 2 ¢ (986
resneiivel sead of 8. cempestr's o imvnec, Dodnrtg winee 160D
rand 827 it 1938 4127 00 g (25000 1986 of Thuo of B, nepus
respreriyd v sie e rasgits were cencyed: by fickards and

1

poleing 13Y og Yeralsor o1 alif2)

fr, TRBE, o = coorep = T AF poeest ey sigrificardy Flgh or
seed ic'e the L ather o culowr 5, Tle 'owest seed Yiele

(7

(33,8 g'nil ) was chtaned fram & jonges, Hewrver in 1TEE,
there was no sig ificant differerce in vield amrorg the otier
five cult vars,

Maximum yield of & napus in both years could be attrib-
dted to the higher number of pous/ plant, and number of high-
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PERFORMANCE OF R PREEED SPZCIRS IN [RAQ

Talib A, Essa/ Hamed M. €. dan/and Mohammed Kathen
Field Crop Dept. ,Coilege of Agriculture,Univ of -
Baghdad

SUMMARY

Field experiments were carried out during [984- 85, aud
{985~ 85 growing seazons, at the Agronomry Farm, Co'lege of
Anric, Univ. of Bazhdad, Abu- Ghraib, Irag. six cuithiarss of
for rapesesd species wore stidied to evaleate thair perforin-
ance under field conditions. A randemized comrlete block desi
gn with four replicatiens was used.

Subste chul diferences between specics were found. Big-
ssica napus produced higher seed yield and niore poas per
plant than sthei species (B. compestris, B. juncee, and B. iiirta)
In bath yerrs. Haviear s:ieds were prosuced ivom B canipest
ris (R— 500), B, hirtr and B. tiapus in both years. 8. hirta bud
taller plants than other species .

INTRODUCTION

Rapeseed ranks fifth in the rotal world production of edi-
ble vegetable oil (!). Number of oil crops cultivated fer indu-
st=ial uses are limited in lrag. Thus, Irag imports most of its
oil neads for humar consumption and other uses. Usually, most
of cultivatad oil crans in lrag are summer crops such as sunfl-
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Coefficient Calcufated Coeflicient

élé?wi] ﬁ/_‘/

t value for {r) r valve
(r) testing o tesiing
H:P=0 HP=O
No.of Pods +0.859 6. 711" +0.699 3.910*=
Plant
No.of seads -0 905 5,508 =0.459 206
Plant
Wh.of 100 seeds +0,584 1,878 ~3,88% V. 339




Table 3; Average seed yielc [k
and K. rateos (kg./ ha,) .

ggearams LB 01
e i ) h B
§ wt‘?wicﬁ__ﬂ -
0 0 2348 3076 2336 2370 2510 2119

o 2160 3654 3502 2642 1272 2790

50 0 2458 3298 2720 3938 3480 3294
50 2730 5038 4000 3606 3480 3062

100 0 1938 38027 3235 2206 3142 1936
50 2706 3232 3296 3536 4302 3638
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2 Mumber of seeds/ pod

The analysis of variznce in Table | shows that only N lev-
els in 1983 were signiticantlly different with respect to their
average number of seeds/ pod.
The two higher rates of N (50 and IOOkg/ ha.) gave statistica-
lly similar averaze number of seeds/ pod and both were sign-
ificantlly higher than che average number of seeds/ pod when
no N was added . No jnteraction was found among N,PoOs
and K,O with respect to their effects on the number of seeds;
ped

3.weight of 100 seeds:

The analysis of variance shows that only the main effects
of N rates were significantlly different in 1983 with respect
to the average waight of 100 secds wile the main efiects of the
rates for each of Nu PaCc and KO were siopificantily differ-
o=t In 1984, Tabie 2 irdicates that the vate ¢f 50 kg fia. of ach
of I, P3O< 2= | K,0 gave hicher averaze veeight of 100 seeds
C-“n‘.-“};:a'-‘e'i to the "emaicing rates. Mo irteraction was jound
hetw

he b NG PO aqd KLO with respect to this trait .

4.sned vield /plant:

The analysiz of variance in Table { shows izt the ™00 eff-
ects of M. PO« sud KO were significantlly difierent in 984
wiill the se of 3(“ o 2nd KO were sioriticzrrly ciffetent
'984. The avarage values for ceed yieid place giva in Table 2
point out that the rate of 50 K¢ ' ha, of zach of N, P-C« and
KaQ gave the highest average values fo ' this crait No jrterz
ction was found among N. P.Cs2nd KaO on the average seed
yield/ plant
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(984
Totzl No. of No. ol Wt of Seed Tatal
sced pods/ seads) 00 yield/ tred
vield plant pods seeds plant vield
21249 7.6l 0.19 3.3 274 .9 52705
|05857 15.92 0.3% i51.96 391.9 75581
# *
452509 10,8 0.04 229,75 331.7 63809
Sl426 56.97 0.12 627 48 {627 .7 314086
" & & * =
293730 32.5| 0.02 481 .85  914.9 | 76423
12857 |4 64 0.44 30,13 |78 6 34448
23244 .16 0.4] 29.54 2332 45005
63301 &6 08 0 84 55 21 196.5 37608
52134 7.38 0.61 24 51 63.5 (2170
20244 11,69 0 20 53.38 207.1 39252
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The Annlusiz of variance was app[ied o the dars ‘i~ thr

vEAre 3ol rhae :f'.z‘ iR e i rey C'_!i:'fngl“'sh rhe staristica.

Iy =tifteanr wifiz-=r=ez The =i pie linear correlation cnf
ficiets batween sead yleld and its camponents were calcula-
ted and their statisties] siznificanse was datermined by rhe t

Fst.

RESULTS AMD DISCUSSION
. Number of podsplant:

The analyals of variaies for the five traits during the wwo
years (1202 = i [984) is glven in Table | . The results of rhe
analysls of variaize and tic daza glevin Table 2 show thry tle
matin effects of W apg K0 were significatliy different in 19€3

were sgmifican tlly cifflerent in 1584, Takle
2 indicates that the aveagz number of pods slant correspond-
ing t2 the 50 kg, ha. af cach of N and K-C was signlifcantd'y
higher than those for thie -omaining rates i 1982, The 58 ke.

whilz those of F-0:

‘'ha. rate of P+0s gave stanilicantlly highr average numbe. of
podsintant than those for rhe remaining two rates in 1984.
Tha data for the rwo years 1o Table 2 indicate that the rate of
59 kg./ha. of each of N, P05 and KiO gave the higher average
number of pods rlant. There was no significant interacticn
hetween N, P-P: yad K.O for this trait
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30.5 *C respectively while those for the 1984 [985 viere 1175

45. 3.87/15.72, 5.94/17.82, 0.86/15.50, 0.¥521.5¢, 16,19130.77
ard 23.53/37.38°C respectively . The mirimum temperatures
during February and March of 1965 were mrnually low. Such
low temperitures had a versely affecced the crop durins the
1984, 1985 agricultural season.

¥

Threz similar levels were 1sed for each of N and P.
They were 0,50 and 100 ko.'ha, The twokievele were 0 and 50
ke.'na, The toral rate of PsO5 and K20 ard a haif of that for
N were added at plantlsg nme wivile the remaining half rase
of N was added 1t the %:gming of sod {srimarton, Urea (469
N), triple suner phasehave (-5% P-O.) =14 sorassivm siifzte
(4574 K O) were the g3 oo N, 2, i caspoctively, The
axperiments! dengn was o randomizad rooonfere block desigr

with three replications

Thres saeds were plasred moexzh nills, Hille vare 30
avoarr within furrows £3 cay. anpiti. The Franci variaty {Agu-

b

adulce) was used: Tha thising was done figr ¢he tomplerial
of nlant emergence to easure on a0, wac hill Each
exparimental unit was 2 3x3 m? cor_aning 3 furrows. Wee-
ding 'vas madeé manually and irrlgagss was fpphied whenever
waeded. Ten ranomelly chessn gusrda:d plasts from the pud-
dle £ 2 rows were Harves ga fram earh exparimeial Ll witen
the lower nods began =0 dry our. A el hw vesrted plants dried
oul, tne pods were woliected Tor ezcp plant and the following
traits were determined

(2} nuniber of wads per plant, (b) number of seed: per sad

{¢) welght of 100 seeds, (d) zcad yield per planturd (e} roral
seed yield,

|
A
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INTRODUCTICN

el Bess (ViC‘ e L A T B < T L L pLeEd
crop 1a same A zad Afpjeap counicies, broxd Leon oeds

are casicared as 2 major food scuree | o 2ede cortoin o
2

';cage cf P-.'_f_,." ta, cgizider i AR pAE R

nich pere 2 BCrEEnLTL 0 Of Clafeh
and suger, seme vitimine 2ad the hasic amine ucid (7).
Brocd Dbean is ilse a fodler crop which has the by of ni

oger Tixuslon.

The cultivasien of Brard bean In frag s wrlll Tinitee pealely

hacauyse of its low vield wlizh is estifrr e ‘o ko )0, 8377 ety

te -

tha world average (4).

Kamznina and Ardsinov (i) ~gacludad thor Nosed Posd
fictency ciuse ar Iateruptiop of foce 10 ~alerlt o 4 Lo on 4
cughout plrrt tssues, The recopmeded leve s e M, Miid K

differ from: oog locat,on tor the othar devonrin. o the arevs
*jliag enviromental ced ilors,

Day et gl (9) faund tisa the zoplieatien o 203 «a/hs of

nisrogen did niot efiect vinid and jro rovoom sfirase =i

-l

(1) lndicatad that nitrecen hiad an ebyizus efiect oc vicld and
yield componznts in the ritroges - peor solHe ¢ mphasized

that Mills Is needed mcre thap othor elemerts with rors=y
to pad formation 2nd v commeonded the applivarion ¢80 2
ha of each of N 2nd +,C 5. A=Timimi tnd Hassan {7) pelr ed
out that the positive and significant eficcts for P05 and K20
ar= assoclated with higher rates of nitrosen fertilizo®ion, S
afik et al . (&) concluded that Pss had no effect o yield and iis
components under raicf:ll ad irrication corditien. Khodar
(5) and Al-Juboori (3) mentizied that the upplication of 107
c

N ]
ke e of Pa0s had inepeased the total yleld . Hemdy 2t e (1]




ATUULSHASEAR M, ALGHMERZINQK
COULLFGE OF AGRICOUTORE, URMIVERSIT
GF SAGHDAD

SUIMMARY

The Pz 0 Oy, Tane 1 Tertillzation on brozd bezn via-
id and i3 ¢an poaents was stidizag dJusing 1983 ond 1984, Three
fevels 10,80 a-2 1008 Hgohe ) werz vsed for each of N end P

while owe rates (9 274 50 k2. na.y) were Uses for KA factorial
experimen: way . ncersgken in cach vedr with  arandarized
compinez hiock gesigh ' ihree l'f;-p.': stichs. The rate o '5 kea./
ha, for aazy 14 Pand K was found to give Licher averag vaines
for the number of pads piant, welght of 100 seeds, zeed yield/
plant and toal ceed yield. No interagtion wes found cmeng M,
P and K. pasicive and statisticaily significapt simple limear ¢o-
rrelation coeffeciants were found between total sozd yield and
s companents .
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Generally, plants with higer number of pods/plant produced
higher number of seeds/pod. Number of seeds/plant was inc-
reased (2429,) and (2999) when plant populaton was decre-
ased from 400,000 to 80,000 plants/ha in 1984 and 1985, resp-
ectively. Reduced number of seeds/plant were probably due
to the higher number of nodes and branches/plant in the lower
plant population (1, 3, 8).

Average of 100 seed weight was not affected by plant po-
pulation and phosphate fertilization in 1984 (Table 3). However,
in 1985 seed weight was significantly affected by phosphate
fertilization and plant population (Table 4). Small seed weight
was produced from zero phosphorus level and lower plant
population, whreas, larger seed weight was produced from
higher level of phosphorus application and plant population.
Johnson and Harris (7) have reported an inverse relationship
between seed weight and plant population.




Table 4. Effect of phosphate fertilization and plant population
on yleld components of soybean in 1985 .

no.of no.of no.of seed
Treatment  pods/ seeds/ seeds/ .. weight
plant pod plant  (g/100 seeds)

P05
level
(kg/ha)

0 36.7 2.0 67.7 10.7
40 39.2 2.0 77.5 1.5
80 40.2 2.1 83. 1 12.2
120 41.0 2.1 86.3 12.7
160 4.7 2.1 9L.5 12.7
LSD (0.05) 6.9 NS§* 17.5 (.2
plant
population
(103/ha)

80 69.3 1.9 135.6  [th3
240 32,3 2.0 65.6 1.8
400 19.4 2,2 34.0 2.7

LSD (0.05) 5.4 0.3 13.3 0.9

*  Not significant 2t 59 level probability.
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Table 3. Effect of phosphate fertilization and plant population

on yield components of soybean in 1984.

no.of no.of no.of seed
Treatment pods/ seeds: seeds: weight
plant  pod plant (g:100 seedc)
P,0s
level
(kg/hy)
0 36.8 2.2 79.9 12.0
40 40.8 2.0 84.0 12.8
80 4].2 2.0 82.7 12.3
120 45.5 2.1 90.9 12.4
160 43.2 2.1 87.8 12.6
LSD NS* NS NS NS
Plant
Population
(103/ha)
80 710 2.1 148.4 12. |
240 3.4 2.1 66.4 12.4
400 21.8 2.0 43.3 12.0
LSD (0.01) 10.3 NS 19.8 NS

*  Not significant at 5% level of probability.
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could be also attributed that higher plant. population with

dense canopy will intercept full light carfie in the seapasion than

those of lower plant population. Similar results were reported
by other researchers (11, 9, 8).

Phosphate fertilization . had no significant effect on yield
components in 1984 (Table 3). However, in-1985, there was a
significant effect of phosphate fertilization on the number of
pods/plant, number of seeds/pod, number of seeds/plant, and:
seed weight. The lowest number of pods/plant, number of:
seeds/plant, and seed weight were atended from zero fertili-
zer In both years. However, there was no significant differences
between the: last four fertilization treatments in 1985.
Increasing Py0s level fromozero to (20 kg /ha had increased
number of pods/plant, number of seeds/plant, and seed wei-
ght for about (24,20, and 3%), and (12,28, and 21%) in 1984
and 1985, respectively.

Average number of pods/plant and number of seeds/plant
were affected significantly by population in both years ( Tables
3 and 4).Whereas, number of seeds/pod and seed weight were
affected by plant population i 1985 eniy . Number of pods |
plant increased 21.8 to 71.0 and from 19.4 to 62.3 when plant
population was decreased from 400,000 to 80,000 plants /ha in
1984 and 1985, respectively, and that may be dueto the higher
number of nodes and branches produced in the lower " plart”
population . These results are in agreements with those repo-
rted by other researchers (I, 3, 8).

More seeds/pod were produced from plants of lower
density.
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population studies have generally concluded that soybean
has a remarkabele. ability to compensate for wide differences
in seeding rate (12, 7, 4, 8).

Buttery (2) had reported that there was no interaction
between fertilizer level and plant density on any plant charac-
teristics. Because of the unique role of phosphorus compounds
in metabolic processes and the extensive use of this element
in fertilizer, this study was undertaken to determine the influ-
ence of phosphate fertilization levels at different plant densities
on seeds and yield components of soybeans.

MATERIALS AND METHODS

This experiment was conducted at the Research Farm,
College of Agriculture, University of Baghdad, Iraqin 1984
and 985 seasons, Chemical and physical properties of the soil
are presented in Table [. The cuitivar Lee, 2 late mzaturing
variety (Group VI) was planted on May I3 arnd 15 In 1984 and
1985, respectively. Treatments were randomized in a factorial
experiments with three replications. Treatments were cons=
isted of five levels: of phosphate (0,40, 80, 120, and 160 Kg/hz)
and three plant pepuiations (80, 000; 240, 000; =rd 4CO, CCO
plants/ha). Phosphorus was surface broadcasted as treple super
phosphete befar planting. All treatments were recieved 200
kg/ha nitrogen added as urea (469, N) in three equal applicat-
ions, the first at planting, the second six weeks after planting
and the last nine weeks after planting (at the begining of bloo-
ming). Each plot consisted of four rows 75 cm 2part and five
meters long. Stand was thinned: to obtaind the desired piant
population to 6, 18, and 30 plants per meter-long.
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(i-e. 120 kg/ha). Seed Yield was increased (28%,) and (U%)_whér’l .
phosphorus level was increased from zero to 120 kg/hain 1984
and 1985, respectively.

Response of seed Yield to plant population was significan-
tly different in both Years. Medium and higher plant populat-
ions (240,000 and 400, 000 plants/ha) produced more seed Yield °
than lower plant population. The yields of medium and the
higher populations were increased (36%, 44%) and (319,
44%) over the lower population in 1984 and 1985, respectively
These results are in agreements with those found by Johnson
and Harris (7). The reduction in seed Yield/plant resulting
from reduced number of branches/plant could be compensated
by increasing number of plant in a unit area (10). It tolerated
variety (5,6).

Table 2. Effect of phosphate fertilization and plant population
on seed Yield (Ton/ha) of soybean in 1984 and 1985.

P,0s 1984 - 1985
levels plant population 103/ha
kg/ha 80 240 400 mean 80 240 400 mean

0 0.97 1.85 1.88 1.57 1.25 1.93 2,00 1.73
40 6.27 V.78, V.85 163 .. 147 A4.9) 42930 %
80 1.25 1.84 2.00 1.70 1.46 1.83 .77 |.69
120 1,750 2,00 2,30,:2:02 «1.57 190 '2.30 ©.92
160 1.62 6.85 [.86 1.78 6.58 2.10 2.53 2.07..

mean |.37 6.87 |.98 o o B 1 2 {7 1|
LSD (0.05) :

P205 means 0.30 0.28
Plant Pop.means  0.3| 0.22
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INTRODUCTION

Soybean (Glycine max (L) Merrill) response to either fer-
tilizers (NP or NPK) or to plant population have been studied
extensively. However, few researchers have studied the com-
bined effect of phosphate fertilization and plant population.

It has been reported that soybean cultivars were differed
in their response to high level of phosphorus. Some of those

cultivars were tolerated high phosphorus levels, whereas oth-
ers did not.

Yield was determined by harvesting 2.5 meter long from the
middle twe rows, and expressed as ton/ha at 139, moisture
content. At maturity ten plants were randomly selected to
determine number of pods per plant, number of seeds/pod,
and seeds/plant. Seed weight was determined by weighing 100
seeds selected randomly from cach sample of all treatments.
Analysis  of variarice was used to determine significancy, and
LSD values were calculated for mean comarisons.

Table I. Some chemical and physical properties of the soil.

EC K
Season texture PH mmh- N P mq/l00g Caco3 0.M.
os/cm PPm ppm  soil Oa
{98490 Silty 76 V4.3 "3 M4 12 24.9 1.5
Clay
1985 Loam 7.4 4.2 41 13.8 .| 2392

RESULTS AND DISCUSSION

The effect of phosphate fertilization and plant population
on seed Yield are given in Table 2. Generally maximum seed
Yield was obtained from higher phosphate fertilization levels
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Response of Soybeans to Phosphate Fertilization
and Plant Population. |. Yield and Yield Components

Talib A. Essa and Hamid A. Kadhim
Field Crop Dept., College of Agric., Univ. of Baghdad

SUMMARY

This experiment was conducted at the Research Farm,
College of Agriculture, University of Baghdad, Abu-Ghraib,
Iraq during 1984 and 1985- Treatments consisted of five phos-
phate fertilization (0, 40, 80, 120, and |60 Kg/ha), and three
plantpopulations (80,000, 200,000 , and 400,000 plants/ha)-

Phosphate fertilization had a significant effect in 1984 on
seed yield only.Whereas, in 1985 phosphate fertilization had a
significant effect on seed yield, number of pods/plant, number
of seeds/plant, and seed weight. Maximum seed yield was rea-
ched from appyling 120 kg P30s/ha in both years.

Plant population had a significart effect on yield and yieid
components in both years, except number of seeds/pod and
low seed weight in 1984. Increasing plant population increased
seed yield, and 100 seed weight, and had an inverse effect on
pods/plant and number of seeds/plant.
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Irradiation the wheat sample before tempering had abso--
lutely no advantageous effect on the baking performance (Fig
3A) of the flour, a result expected from the mixograms Fig |
overall, bread volumes were lower, the grain of bread more
open, and the texture more harsher than that of bread baked
with unirradiated wheat.

Breads from irradlated wheat sampels after tempering
showed a decrease in loaf volume as the irradiation time incr-
eased more than 60 sec (Fig 3 B). the change in performance of
wheat flours is possibly due to a change in protein configara-
tion as a result of microwave heating.

Most of the baking quality parameters decreased with
increasing irradiated times (Table 2). The specific loaf volume
was slightly larger for the wheat exposed for 30 sec than for
the control. That may have been due to the limited improvem-
ent of wheat flour making the protein materiz! more easily
extendable and thereby, increasing loaf volume. However,
increased exposure time (beyond 30 sec) would give pepride
fragments and reduce elasticity and loaf volume, The doughs
from wheat irradiated for 90 sec and aboye had impaired crumb
grain and reduced loaf volumes and mixing times. Those decr-
eases in breadmaking parameters are a measure of the detre-
mental effect of microwave irradiation on baking quality and
are consistent with the effcct of microwave irradiation on ph-
ysical properties (Table Z) .




Table 2. Effect of microwave irradiation on some quality

parameters of wheat flour before and after tempering .

Travznzz lreadiazion Amylozraph Mixing center Bread

time of specific
time peak height curve
(sec) (BL) (min) at peak
(unitc)
before 0 1000 3.0 6.2 2.70
tempering 30 1300 3.5 6.0 J 9%
60 (090 3.3 6.0 |.95
90 (400 3.0 5.0 {.93
120 1140 abnormal 3,8 (.16
150 ND ND ND ND
after 0 1000 3.0 6.2 2.70
tempering 30 1000 3.0 6.0 2.77
€0 1000 4.5 5.5 2.4]
90 {370 2.0 4.5 2.02
120 1050 1.2 3.0 | .47
(50 1540 [.5 3.5 [.25
a Brabender unit
ND not determined
25




Table |. Extraction rate, ash, moisture and protein content of
flour derived from irradiated wheat samples before
and after tempering.

Treatment |rradiation

Extraction Asha

Moisture Proteina

Time (sec) e % % %
before 0 (control) 58.5 0.58 8.3 9.7
tempering 30 61.9 0,63 7.3 9.2
&0 57.9 0.55 6.8 9.1
90 56.2 05 58 9.l
120 53.7 0.65 5.4 9.1
150
after 0 58.5  0.58 3.2 %4
tempering 30 57.0 0,58 12.2 9.4
60 57.6 0.6l |1.7 9.2
20 58.0 0.60 II.! 9.5
120 60.5 0.70 10.7 9.4
150 67.7 0.73 9.8 9.6

Results expressed on a 1494 moisture basis,
P o
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increased. This phenomenon is related to the high interior
temperature which hastened 2 migration of amoisture, which
may not only cause moisture to lezve surface but will also alter
the distributions of ‘moisture within the grain.

Table 2 showad that peak viscosity values after tempering
remined constant for increasing irradiation times up to 60 sec,
but the values increased slightly after 60 sec irradiation. Peak
viscosity values before tempering Increased slightly after irr-
adiation as compared to the control. The higher values obta-
ined for these two samples are probably not a result of &-
amylase inactivation because the flour was derived from sound
wheat having almost no amylase activity. However, some po-
ssible alteration in starch or glutein could have happened
MacArthure and D' Appolonia [981).

Mixograms of irradiated samples tefore and after tempe-
ring (Fig | and 2) respectively indicated that mixing time and
height of mixogram, which indicates flour strength were affe-
cted by increasing irradiation time.

When wheat was Irradiated before tempering, mixing
time- increased at 30 sec then slightly decreased at 60 and 90
sec while irradiation at 120 sec gave an abnormal mixogram.
Height of mixogram was decreased as the irradiation time
increased. On the other hand, irradiated wheat samples after
tempering showed unaffected mixing time at 30 sec but
beyond that abnormal mixogroms were obtained .

Bread baking data of irradiated wheat before and after
tempering are presentad in Table 2. The specific volumes of
breads decreased due to the denaturation of wheat proteins,
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Pup loaves were baked by the straight dough procedure.
The bread formulation was: 100 % wheat flour, 59/ sugar, 29,
shortening, 2 % Yeast, 1.5 % salt, 2%, improver and optimum
water absorption (determined by using Brabender Farinograph)
Fermentation time was 2.5 hr at 30 'C and 85% RH. The loaves
were scaled at 150 g each. They were manually molded, proofed
for 55 min and baked for |18 min. at 210 °C. Specific loaf volume
was measured by rapeseed displacement.

RESULTS AND DISCUSSION

The extraction rate, ash, moisture and protein content
of the flour derived from irradiated wheat before and after
tempering are presented in Table I.

When wheat was irradiated before tempering, a marked
decrease was observed in extraction rate, molisture and protein
content as time of microwave irradiation increased. Extraction
rate increased and then decreased after 30 sec. The rate of moi-
sture loss was constant and probably influenced the majority,
if not all, of the quality aspects of intermediate (flour) and fin-
ished (bread) products. The inconsistant decrease and increase
in ash content needs detalled studies on effect of microwave
treatment on mineral content of wheat flour. These findings
are in aggreament with Doty Baker (1977). On the other hand,
Irradiation of wheat after tempering Increased in extraction
and ash content but decreased moisture and protein content.
Exposure of tempered wheat sampels to microwave energy
for 30, 60 and 90 sec produced a little decrease in flour extr-
action. As the exposure time was increased to 120 sec and be-
yond marked increase was observed. As shown IntTable | there
is a marked decrease in moisture as the exposure time was
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energy level produced bread with loaf volitmes and overall bread
characteristics equal or bettar than the contrel. The objective
of the present study was to investigate the effects of microwave
treatments before and after tempering on milling quality chem-
ical composition, and rheological and baking properties of
wheat flour.

MATERIAL AND METHODS

A sample of a Maxipak, a semi-hard red spring wheat (Trit-
fcum aestivum), cultivated in lraq in 1984, was obtaired from
Autaifia silo, Baghdad, for the study. The sample was cleaned
very well by hand and was subdivided into two parts. The first
was tempered, irradiated and milled. The second part was irr-
adiated, tempered and milled. Irradiation was conducied in a
National microwave oven NE-1510 (Matsushita electric indus-
trial co. Ltd, Japan). The unit operated on 220-V and emitted
radiation at a frequency of 2,450 MHz. The wheat samples were
irradiated up to 150 sec in 30 sec increments. All irraciations
were performed at high power setting (1500 watts). A Braben-
der Quadramat Junior laborotary mill was used for milling
the wheat samples.

Moisture, ash and protein were derermined by AACC
approved methods 44-15 A, 08-01, and 4€-10, respectively (1976)
Ash and protein were expressed on 149, mb.

Mixograms (35 g of flour) were cbtzined with AACC methed
(1976). Amylograph maximum viscosity in Brabender Units
(BU) of the varicus irradiated wheat sampies were determined
with the Brauender \ isco Amylograph according to standared
AACC procedure 22-10 (1961) .
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INTRODUCTION

Microwaves belong to the family of electromagnatic waves
commonly known as radio frequency waves. The term “micro™
is used to define electromagnatic energy radiation having freq-
uenceies on the order of 300 MHz to 300 CHz. Thus the wavel-
engths vary between one meter and one millimeter. However,
almost all the microwave ovens utilize microwayes at a frequ-
ency of 2,450 MHz.

During the last two decades, many studies were carried
out using microwave energy as a food processing techniques
(Tape 1970 and Tsen et al., 1977) and out of this, much interes-
ting research has been developed. Techniques for the microw-
ave drying of fruits and field crops have been reported, but
little has been reported on the effects of microwave energy on
chemical and physical changes of careal grains. Ckabe et al
(1973), Gorakhpurwall et al. (1575) and Daviz and Lia (1984)
discussed the utilization of microwave energy to determine
the moisture content of grain and flour, Edwards (1964) and
Avef et al. (1972) who studied the =fiects of microwave irradia-
tion on sprout damaged whezt and wheat flour, concluded that
microwave treatment reduced amylase activity in the flour
but not without detremental effects on other flour performance
characteristics. Doty and Baker (1977) found thzt microweye
conditioning of hard red zpring wheat for more than 270 sec
before milling adversely aFeected physicechemically important
qualities of the flour and of the bread baked from this flour,
MacArthur and D'Appolonia (1981) investigated the effects
of microwave energy and storage on hard red spring wheat '
flour. They concluded that high levels of microwave energy
produced an abnormal rheological properties, where as low
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EFFECT OF MICROWAVE -TREATMENTS ON SOME
PROPERTIES OF MAXIPAKWHEAT AND FLOUR

AMNA M. ARBBOUD, TALAL ABDUL-JABBAR TAHA
and ABDUL-MAIEED H. AL-SAMARAIE Food Techn-
oloy Dept. College of Agriculture, Univ. of Baghdad,
Abu - Ghraib, Iraq.

SUMMARY. .

Maxipak wheat, grown in Iraq, was exposed to microwave
radiation with up to 150 sec (1500 watts) before or after temp-
ering. Analysis of the flour and bread Indicated tnat important
qualities were adversely affected 2fter 30 sec of microwave
exposure. Exposing the wheat before tempering decreased
extraction, moeisture and protein content. On the other hand,
exposure of wheat after tempering increased extraction and
ash but decreased moisture and protein content, Amylograph
peak viscosity values indicated a little increase as the exposure
time increased for both treatments. Mixograph studies showed
that flour strength were affected by microwave treatments,
Bread b:king data i dicated no advantageous effect on the
baking performance of the flour derived from both treatments.
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pH range of 3.8- 6.3 at 30 'C.
Temperature stability of R. stolonier Polygalacturonase:

The temperatures stability curve for R. stolonifer polygal-
acturonase held for |5 min, is shown in Fig.3. At temperatures
higher than 30°C the enzyme was increasingly less stable. It
retained 629, of it;s original activity when heated for |15 min

at 450C Rhizopus stolonifer polygalacturonase was more heat- .
labile than R. arrhizus polygalacturonase (Liu and Luh, 1978).

R. arrhizus polygalacturonase was stable at temperatures below

40°C where it retained it s original activity after incubation for
30 min at40 C.
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- The high polygalacturonase specific activity present in
in t‘\e synthetic medium confirmed the capability of Rhizopus
stolonifer to produce the enznyme The ligefaction of inoculated
squash_fruits is apparently caused by desradation and solub-
ilization of cell wall pectic subs{arces JLuh e al. (1974) repor-
ted similar results when studied che presence and effct of pec-
tic enzymes from Rhizopus stolonifer, R. arrhizus, and R. oryzae
on the texture of canned appricots .The three species produced
only polygalzcturonase when grown in liquid synthetic med-
fum. B

In order to achieve a better understanding of this fungal
enzyme, three kinetic parameters were studied using inccu-
lated squash crude extract as a source of rhe enzyme. These
parameters included optimum pH for accivity ,optimum pH for
stability ,and tempeature stability of the eazyme .

The pH- activity profile for R. stolomifer pol;zalacturonase
is shown in Fig.l. The enzyme possessed a ma* imum 2ctivity
at pH 5.0 .Liu and Luh (1978) found that R. arrhizus polygala-
cturonase optimum pH was 5.0. Most fu gzl pelygalacturona-
ses have szrmiar pH's for optimal. activity (Rombouts and Pi-
Inik, 1980).

The pH-.stability.curve of the énzyme indicated that it is.
most stable between pH 5-6 but it is not very stable at pH 2:0
and ac pH's higher than 7.0 (Fig.2). The stability of the enzy-
me below.pH.5.0 is much Jess than that abave 5.0 as indicated
by the slopes of the curve. However, Liu and Luh (1978) rep-
orted that R. arrhrzus polygalacturonase vvas more stable in the

'3 a9
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stability was examined over a pH range of 2.0 - 9.0 using the
buffers described above. After 30 min of incubation, the enz-
yme solutions were cooled in an ice bath and assayed for acti-
vity using 0 5% polygalacturonic acid in 0.03 M sodium acet-
ate 0.06 M NaCl, pH 5.0 at 30°C.

In order to determine the temperature stability of poly-
galacturonase, aliquots of crude extract of inoculated squash
were incubated at various temperatures for 15 min (pH 5.0)
cooled rapidly and assayed for the remaining activity using the
general assay conditions described above.

RESULTS AND DISCUSSION

Pectinesterase and pectate lyase activites were absent in
the three enzyme prepartions tested. Only polygalacturonase
activity was observed in the inoculated fruits and synthetic
medium culture filtrates (Table 1) .

Table |. Polygalacturonase activity in various enzyme prepar-
ations tested.

Enzyme Activity  Protein  specific Activity
Preparations (units/ ml) (mg/ ml)  units/ mg Protein)
Healthy Fruits- 0 A% £ SRR ¢

Inoculated Fruits  0.88 2.1 0.42

synthetic Medium 1.78 0.25 7.12
Culture Filtrate

Jogeplnle 8]




One unit of activity is defined as the amount of enzyme which
hydrolyzes one milliequivalent of ester per min under assay
. . -conditions.

Pectate lyase activity on pectic acid was assayed according
to the method described by Hasegawa and Nagel (1966) using
a Pye Unicam sp- 1800 spectrophotometer at 25 “C. The abs-
orbance readings were converted into molar concentrations
using molar absorptiviry of 4600M-1 cm~1.

Polygalacturonase activity was assayed by measuring red-
ucing groups using 0,59 polygalacturonic acid as substrate.
The liberated reducing groups were determined using 3,5
dinitrosalicylic acid reagent prepared according te whitaker
and Bernhard (1972).

One unit of polygalacturonase activity is defined as the amount
of enzyme that causes liberation of one micromole of reducing
groups (as galacturonic acid) per minute under assay conditlons

Protein concentration in enzyme preparations was dete-
rmined by the Lowry method (Lowry et al. 1951) usinggbovine
serum albumin as a standard.

The optimum PH for polygalacturonase activity was det-
ermined by measuring the initial velocity in 0.59, polygalac-
turonic acid under Various pH's (2.0-9.0)at 30°C. The buffers
used in the experiment werz adjusted to an ionic strength of
0.1 M with sodium chloride .Crude extract of inocuiated squ-
ash fruits was used as a source of enzyme.

The pH stability of polygalacturonase was determined
by incubating equal aliquots of crude extract of inoculated
squash at various pH's (diluted |:1 with.each buffer) for 30
mine at 30°C followed by assay of the remaining activity. The




Ten inoculated fruits were placed into a 2- liter sterile
beaker and incubated at 30°C for 96 hours. A liquid synthetic
medium containing 0.59 pectic, acid 0,5%Pectic ,0. 19 aspara_
gine ,0.25% KH,P0, and 0.329 MaS0; in distilled water with
final pH of4.0 was used for testing the capability of the fungus
to produce pectic anzymes (Luh et al. 1974). The medium was..
dispensed by adding 50 ml aliquots into 250 m! Erlenmyer fla -
sks, autoclaved, and inoculated with Rhizopus stolonjer. The
inoculated flasks were then incubated at 30°C for 96 hours .

Enzyme preparations
a. From healthy fruits:

Ten healchy fruits were homogenized in a waring blender
for 3 min at top speed. The homogenate was centrifuged at
10000 g for 20 min. The pellet was discarded and the supern-
atant used for enzyme activity assay.

b. From inoculated fruits:

The inoculated fruits were squeezed through double cheese
cloth after 96 hours of incubation. The obtained juice was ce-
ntrifuged atl0000 g for 20 min and the supernatant was used
for enzyme activity assay.
¢. From synthetic medium:—

After 96 hr of incubation ,contents of each flask were fil
tered through whatman No.| filter paper and the filtrate was
used for enzyme activity assay .

Activity Assay:

The activity of pectinesterzse, polygalacturonase, and pac-
tate lyase was assayed in the above mentioned three enzyme
preparations as follows: '

Pectinesterase activity was ussayed using 19 pectin in .
0,1 M Nacl as a substrate at 25°C (Whitaker and Bernhard, 1972)

9




INTRODUCTION

Production of pectic enzymes, especially those having
random- action pattern, by the pathogen is one of the impo-
rtant prerequisites of severe infection (Rexova- Benkova and
Markovic 1976). Although the production of these enzymes is
regulated both by the pathogen and the host, all known path-
ogens are able to produce pectic enzymes. These enzymes
cause a weakening of cell walls by cleavage of protopectin,
where the penetration of the pathogen into the plant is made
possible (Archer and Fielding, 1975; Rexova- Benkova and
Markovic, 1976; Rombouts and Pilnik, 1980).

Soft rot disease of squash ( Cucurbita pepo) fruits grown
in plastic and greenhouses was reported by El- Behadli et al.
(1980). The fungus Rhizopus stolonifer invaded squash fruits at
various development 2 stages. The involvement of cell- wall
degrading enzymes and toxic materials in pathogenesis was
postulated based on observed symptoms.

The present study was undertzken to report information
on the pectolytic enzymes secredted by Rhizopus stolonifer in
order to achieve better understanding of the nature of soft
rot disease.

MATERIALS AND METHODS
INOCULATION

Healthy squash fruits (Cucurbita pepo L.) were rinsed in
running tap water,washed with a detergent solutionand surface
sterilized with 0.259 sodium hypochlorite solution for5 riin,
The fruits were then wiped with swabs of cotton soaked in 709
ethanel before thay were inoculated with 7 day old ‘cultures
of Rhizopus -stolonifer grown on potato dextrose agar (PLIA).

T8
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(Zero leyel) The use of 120 kg./ha. nitrogen coupled with ei-
ther of the two earlier dates of harvest geve significantly hig-
her average leaves yield.

The interaction effect of plant density x date of harvest
on the average gross sugar yield in 1982 indicates that the hig-
hest plant density (133333) and latest date of harvest gave
highly significant average gross sugar yield than those of all
other combinations of those two factors.

The effect of the second order interaction (Plant density
x nitrogen level x date of harvest) on the average purity per-
centage in 1982 indicates that the latest harvest date (third)
gave significantly higher average purity percentage when the
lowest plant density (66666)was used with any nitrogen level,
When the medium and higher plant densities were used, the
third date of harvest gave highar average purity percentage.

The efiect of plant density x date of harvest interaction
on the average recoverable sugar yield in 1982 indicates that
the significan highest average recoverable suger yield was
obtained from the highest plant density (133333) and latest
date of harvest.

From all above-mentioned conciusions it seems reason-
able to conclude that the use of highest piant density (133333)
highesz nitrogen level (120 kg./ha). and latest date of harvest
(28 days after first date of harvest) gave the highest average
root yield, gross sugar yield and recoverable sugar yield.

n




Table | shows that the two highest plant densities gave
significantly higher average purity percentage than the lowest
density in 1981, while the highest density gave significantly
higher average purity percentage than the other two densit-
fey in 1982. The same table shows that the nitrogen level inc--
reased, the average purity percentage decreased in both years
The dejay in the date of harvest seemed to have caused wu
increase in average purity percentage with the latest date
giving significantly higher average purity percentage than the
earlier dates in both years.

Table | indicated that the averaeg recoverable sugar yield
had increased as plant density increased in both years. This
conclusion Is in 2n agreement with those of Stanacev (1970).
The highest nitrogen level (120 kg./ha). gave signidicantly
higher average recoverable sugar yield than all other levely
in [981. The same level gave significantly higher average reco-
verable sugar yield than the first two lower levels (0 and 40
kg./ha). in 1982. The average recoverable sugar yield increa-
sed as the date of harvest delayed with the latest date giving
significantly higher average recoverable yield than the other
two earlier dates, Similar conclusions were made by Hull
and Webb (1970).

The analysis of variance showed very few cases of signif-
icant interaction between all or some of the three factors.Th-
ose cases are given in Table 2.

Table 2 indicates that the only significant interaction case
in 1981 was that of plant density x nitrogen level for purity
percentage.

The highest average purity percentage in 1981 was obta-
ined from the highest plant density with no nitrogen applied
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similar conclusions. The delay in the date of harvest resulted
in an increase in sugar percent in both years with the latest
date giving the highest percent which may due to more loss
of water from the roots . Moraghan et al . (1973) arrived at
similar conclusions.

Table | shows that the average gross sugar yield were
significantly affected by plant density, nitrogen level and date
of harvest in both years. The highest plant density (133333)
gave the highest average gross sugar yield than the other two
densities due to the increase in both root yield and sugar per-
cent. The average gross sugar yield increased as the nitrogen
level increased in both years. The highest nitrogen level (120
kg./ha). gave the highest average gross sugar yield. This cone-
lusion agrees with those found by Draycott and Webb (1971)
and Carter et al. (1973). The Analysis of variance indicated
that the linear component for nitrogen effect on gross sugar
yield was highly significant for both years. The linear regres-
sion equations relating gross sugar yield (Y) to nitrogen level
(X) are as follows:

(1) Y=4.58+0.007 X for 981

(2) Y=4.51+0.005Xfor 1982

The delay in date of harvest seem to have caused an
increase in gross sugar yield. The latest date of harvest gave
the highest average gross sugar yleld in both years. Similar
conclusions were made by Hull and Webb(1970) and Moraghan

et ai. (1973).
Table 1 pointéd ocut that the average total soluble solids

(T.S.S.) were not significantly different within the three plant
densities, four nitrogen levels and three dates of harvest in

both years.




Table | indicates that as nitrogen level increased, the
average roct yield increaved. The highest nitrogen level (120
kg. ha.) gave significantly higher average root yield compared
tothose of the other nitrogen tevels in both years. This finding
agrees with those of Baldwin and Davis (1966), Boyed et al.
(197Q) and Aziz et ol. (1978). The analysis.of variance indicated
that the linear componet for nitrogen effect on yield was hi-
ghly significant in both years. The linear regression equations
relating root yield (Y) to nitrogen level (X) for the two years
as follws:

(1) Y=29.18+0.07 X for 1981
(2) Y=30,45+0.05 X for 1982

The -average root yield increased as the date of harvest
was delayed. The latest harvest date (28 days after first date)
gave significantly higher average root yield compared to those
of the other two in both years as a resuit of having more time
to develop. This finding is in agreement with those of Baldw-
in and Davis (1966) and Moroghan et al. (1973).

Table | shows that the higher average leaves/root ratios
were associated with higher plant density, higher nitrogen
level and earlier date of harvest.

The average sugar percent associated with the three dif-
ferent plant densities were not significantly different in 198/,
while the highest plant density (133333) gave significantly
highest average sugar percent in |982. The Increase in nit-
rogen level seem to have caused a decrease In sugar perce-
ntage with the highest nitrogen level giving a significanlty
lower average sugar percent compared to the lower levels.
Wooly and Bennett (1962) and Carter et al. {(1972) arrived at
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Table 2: continued

Date of harvest Plant density/ha.
66666 100000 133333
C:Cross sugar yield (ton/ha.) in 1982
First 4.0a 4,0a 4.5b
Second 4.4b 4.8¢ 5.1d
Third 4.0cd 5.7e 6.If
LSD (.05) = 0.3
D: Recoverable sugar yield (ton/ha.) in 1982
First 2.9a 3.1ab 3.3b
Second 3.3b 3.6c 3.9d
Third 4.0d 4.7e 5.2f

LSD(.05) = 0.3
E: Purity percentage (%) in 1982

Plant Date of Nitrogen level (kg./ha.
density/ha. - harvest - 0 40 80 120
66666  First 74.4bcoe  73.2abcd 7Z.3ab 7i.2ab

Second 80.2fgh 77 .9efe 77 .5ef 75.4cde
Third 89.9q 86.0kmpn 82.7ikk  81.8hj

100000 Firsc 80.5fgh  72.4ahc 73.2abcd  73.4abcd
Second  85.5kmpn 8l.4ghj 76.9def 83.8hjk
Third 88.8npg  87.5mnpg 87 .2mnpq 83.9hjkm
133333 First 82.7hjk  74.4cdeb 69.8a 72.9abc

Second 88.8pq 82.%hjk  75.6cde 74.3bed
Third 90.7q 89.1pq 85.0jkmn  82.6hjk

LSD (.05) 3.8
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Table 2: Average values for some characteristics of sugar beet
as affected by the interaction between some or all of
plants density, nitrogen level ard dzte of harvest.

Plant density/ha. Nitrogen level (kg./ha.)
0 40 80 120
A: Purity percentage in 1981
66666 81.5d 79.0bc  77.5ab 76.9ab
{00000 84.%e 80.4cd  79.1hc 80.4cd
1333333 87.4f 82.1d 76.8ab 76.52
LSD (.05) =2.3
B: Leaf yield (ton/ha.) in 1982
Date of harvest
First 17.3cd 14.6e 22..3f 26.1]
Secand 15.7b i8.6de  2|.8f 25.0hj
Third 14,12 16.7bc  22.8fg 23 .%h
LSD (.05) = 1.5




Table : | continued

Factors Purity percentage Recoverable suTar
yield
(%) (ton/ha.)
1981 1982 1981 1982

G. Plant density/ha.

66666 78.5a 75.9a 3.62a 3.4a
100000 81.2b 76.7a 4.1b 3.7b
133333 80.7b 78.9b 4_.3b 4. lc
LSD (.05) .3 [, 1 0.3 0.3
H. Nitrogen level (Kg./ha.)
0 84.8a 78.8a 3.9 3.6a
40 80.5b 77 .4b 3.8a 3.6a
80 77 .8¢ 76.5k 3.% 3.85
§20 77.7¢ 76.2b 4.3b 3.9b
LSD (.05) .4 |.4 0.2 0.2
|. Date of harvest
First 74,2a 72.7a 3. 2a 3.0a
Second 80.0b 76.3b 4.0b 3.6b
Third 86.2¢ 82.5¢ 4.9¢ 4.6c
. LSBUGOS). . e 1D [.1 0.2 0.2




Table |: continued

Factors Sugar percent Gross sugar yield . T.S.S.
(%) (ronfha) (%
1981 1982 1981 1982  198i 1982
D. Plant density/ha.

66666 4.7 13.9a 4.6a 4.5a .8  18.3
100000 15.3  14.4ab 5.ib 4.8a 6.9 18.8
133333 5.0 4.9 5.3b  52b 8.8 18.9
LSD (.05) NS 0.8 0.4 0.4 NS NS

. Nitrogen level (Kg./ha.)
0 1572 14.8a 4.7a 4.5a 8.8 18.7
40 I5.4a 14.53b 4.82 4.7b (8. 18.7
80 14.6b 14.4b 5.1b° 5.0¢c (8.7 18.8
120 4.4b 14.0¢ 5.5¢ 5.lc 18:5 18.4
LSD (.05) 0.5 0.4 0.3 0.2 NS NS
. Date of harvest
First 13.8a 13.6a 4.3a 4.3a i18.6 18.6
Second 14.9b 14.2b 5.0b 4.7b 187 18.6
Third 16.5¢: "1538c S 5.6¢ 19.1 8.8
LSD (.05) 0.5 0.3 0.2 0.2 NS NS

it elelp
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Table | : Average values for some characteristics of sugar beet as affected
by plant density, nitrogen level and date of harvest.

Factors Leaf yield Root yield Leaf/root
(ton/ha.) (ton/ha.) ratie
198 1982 198 1982 1981 1982

A. Plant density/ha.

66666 f1.6a 18.6a 31.2a 32.2a 0.4 0.6a
100000 I3.4b 19.2a 33.1b 33.32 0.4 0.6a
133333 14,7 23.1b 35.2¢ 34.9b 0.4 0.7b
LSD (.05) 1.3 2.3 .4 | .4 NS 0.1

B. Nitrogen levels (Kg./ha.)
0 11.5a 1572 29,6a 30.52 —0.4 0.5a
40 12.9b 18.22 3l.la 32.2b 0.4 0.6b
80 13.9b¢ 22.3b 34.6b 34.7c 0.4 0.6b
120 14.6c 25.0c 37.2¢ 36.2d 0.4 0.7¢
LSD (.05) 1.2 2.6 .6 1.3 NS 0.1
C. Date of harvest

First 15.6a 21.3a 3l.la 30.7a 0.52 0.7a
Second 13.16 20.2b 33.5b 33.4b 0.4b 0.6b
Third 10.9¢ 19.4c 34.7c¢ 36.lc 0.3c 0.5¢
LSD (.05) 0.8 0.7 0.6 1.3 0.1 0.1
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higher than that of lowest plant density (66666) in both years-
This is mainly due to the abundance of plant growth associa-
ted with higner plant density. This conclusion is in agreement
with those found by StanFcev (1970). The average leaf yield
increased as the level of nitrogen increased. The highest Level
(120 kg. N/ha. gave highest leaf yield in both years.These res-
ults are in agreement with those found by Smith =t al. (1973)
and Fattahalla and Jalal (1976).The first date of harvesting gave
the highest average Jeaf yleld with an obvicus decreasing tre-
nd in leaf yield as harvesting date was delayed in both years.
Similar results were found by Baldwin and Davis(1966).

Table | shows that the average root yield increased as
plant density increased. The highest plant density (133333)
gave significantlly higher average root yield compared to oth-
er two densities in both years. Similar results were obtained
by Deol and Bain (1977) and kartamyshev (1971). This result
is attributed to the number of plants per unit areas as plant
density increased.
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The analysis of variance was followed in analysing the data an
the LSD was used to distinguish between differences among
various means, The break down to linear quadratic compon-
ents was applied also to determine relationships between
studied traits. The three harvesting dates were 1/5, 15/5
and 29/5 for 1981 and /5, [5/5 and 29/5 for 1982.

Soil analysis was made before conducting the experiment
In each season. In 1980/1981 the values for O.M.PH,N,P;Os,
C.E.C..Na. E.,.and E.C, were 1.429, 7.4,382ppm, 16.2] ppm,
25.24me(100g.. 5.11%, 4.11 mm/cm respectivelly. The corre-
sponding values for the [981/1982 season were [.07%, 7.9,
40.9ppm, i4.69 ppm, 22.89 me/100g., 4.26% and 3.39 mm/cm
respectivelly. The soil texture in both season was silt clay.
The average temperature for October, November, December
January , February, March, April, May, lun and July during
the two agricultural seasons (1980-1981)/(1981-1982) were
223253, 17.2/47, 11.5/132, 10.9/9.6, 13.1/8.2, 17.2/14.8,
19.7)22.9, 24.4/29.2, 30.6/30.1 and 34.0/3].2 CD, while the cor-
responding values for relative humidity were 38.8/39.9, 48.7/
47.7, 61.0/65.8, 80.0/75.7, 73.0{61.0, 64.0/58.4, 45.3/50.9
26.7/39.8, 26.8/31.2 and 30.0/31.9 respectiveily.

RESULTS AND DISCUSSION

The analysis of variance indicated significant differences
for the main effects for each of plant density, nitrogen level
and date of harvest with respect to zll traits In both years in
most cases and in one year in a few cases exceot the total sol-
uble solids (T.S.S.). The average values for the quantitative
and qualitative characteristics of suger bect as affected by the
three above-mentioned factors are given in Tabie .

The maximum average leaf yield was obtained from the
highest plant density (133333 plant/ha). and was significantly
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asplit-split plot design in four replications. The three plant
densities(56666,100000 and 1333333 plant/ha) were randemly
allocated to the main plots while the four nitrogen levels (0
40,80 and 120 kg/ha).were randomly assigned to the subplots.
The three harvesting dates which were |4 days apart were
considered the sub-sub plots. The three different plant dens-
ities resulted from changing the distance between plunts wit-
hin rows from 10 to 20 to 30 cm. while keeping the distance
between rows at 50 c¢m. The nitrogen source was the 219% N
ammonium sulphate. Half of the nitrogen rate was added at
the soil preparation stage while the other half was applied
after the thining process of plants to one plant der hill.The
date of ripeness was determined according te the yellowness
of the lowr leaves and also according to the measurement of

(T.S.S.) by refractometer on samples taken rendomly. The
variety used was Tuna Rave.

Planting in each season was made during the first half of
October, Triple super phosphate (46%, P,05) and potassium
sulphate (509, K;0) were added at soil preparation stage to
insure rate of 100 kg. per ha. and 80 kg./ha. of P,Os and k.0
respectivelly.Plants were irrigated as needed and hand wee-
ding was carried out.Each plot consisted of ten rows each was
S meters long. The ten rows were divided into three groups
each of which consisted of two guarded rows to represent
the three harvesting datas. The weights of roots and leaves
were recorded after harvesting. Ten roots were selectep ran-
domly from each sub-sub plot treatment and were immeol-
atelly shipped in separate white cloth bags to the General Sugar
Company In Mosul to determine quality characteristics ,
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INTRODUCTION

The yearly consumption of sugar in Iraq has shown a st-
eady rise. According to karim (1974), the consumption has
risen from 200000 tons in 1966 to 370000 tons in 1976.He pre-
dicted that the amount will rise to about 661502 tons in the
year 2000. Only four percent of the present sugar consump-
tion is being met from domestic raw material sucrose (Sugar
beet and Sugar cane). The remaining percentage is partly met
by refining raw suger and partly by importing whith sugar,
And,to bridge the gab and meet the rising demand for sugar as,
a result of the population increase and the improved standards
of living of Iragi people,there is a definite need for an incre-
ase in sugar beet production in northern and central regions

and sugar cane in southern region of Iraq by several folds of
their present levels.

Intensive research work must be carried out In order to
increase yleld output of the existing or newly introduced su-
gar beet varieties . Many researchers including Baldwin and
Davis (1966) Stancev (1970)and Aziz et al. (1978) indicated
that che influence of nitrogen fertilization on yield and its
quality depends not only on the rate of fertilization but also
on other cultural practices such as plant density and date of
harvest,The objectives of this study were to find out the
effects of plant density,nitrogen fertilization and date of har-
vest on yield and its quality of sugar beet under the cond-
itions of central lrag.

MATERIALS AND METHODS
Field experiments were conducted in the 1980/1981 and
1981/1982 agricultural seasons at the experimentz| farm of the
College of Agriculture/University of Baghdad in Abu-Ghraib
Autumn planting was followed and the design in each year was
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THE EFFECT OF PLANT DENMNSITY, NITROGEN
LEVEL AND DATE OF HARVEST ON YIELD AND
QUALITY OF SUGAR BEET (Beta vulgaris L.) *

W.M.Dawood N.H. Safar N.T. Al-Mohammed
College of Agriculture, Baghdad, University, Iraq

SUMMARY

A study was conducted at the experimental farm of the
College of Agriculture/Baghdad University during 1980/1981
and 19811982 agricultural seasons to envistigate the effect of
plant density. nitrogen leveland date of harvest on yield and
quality of sugar beet.Three plant densities (66666,100000 and
133333 plants/ha), four nitrogen levls (0,40,80,120, kg./ha).
and three dates of harvest |4 days apart were used in a split~
split plot design with four replications. Main plets were'assi-
gned to plant density while the sub and sub-sub plots were
assigned to ritrogen leveis and dates of harvest respectively.
The statistically analyzed data indicate that the highest plant
density (133333),highest nitrogen level (120 kg./ha). and lat-
est date of harvest gave the highest average root yield,gross
sugar yicid a1d recaverable sugar yield.

(*) Part of M.Sc. thesis of W.M.Dawood.
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dates of harvert.

=51~ 7. Pretein percent of soybean cultivars as influerced by

(1982)

Cultivars Dates of harvest

Ist. Znd, 3rd. Mean
Williams = = = >
S+ 36.0 37.3 36.7 6.7
Lee 32,7 33.1 342 8.7
Mean 34.9 35.2 35.5
LDS for @ interact on and dates—-N.S, cultivars=2.6
05,

(1983)

Culgivars Dates of harvest

lst, 2rd. 3rd. Mean
Williams 42.7 4].4 42.2 42.1
§2 37.0 36.1 361 36 4
Lee 33.2 35.3 36.8 35,1
Mean 37.6 37.6 38.4

LSD for: interaction and dates—N.S, cultivars=1. |
05.

53




Table 6. Qil percant of soypexn cultivars as influeniced ty
dates of harvest.

(1982)
Cultivars Dates of harvest
|st. 2nd. 3rd. Mean
Witliams — — = =
Sa 9.2 9.9 9.8 (9.6
Lee 20.2 Z1.5 19.0 20.2
Mean 19.7 20 7 19 4

LSD for: interaction = 0.8, dates = 0.6, cultivars = N.S
.05

(1983)

Cultivars Dates of Harvest

Ist, 2nd. 3rd. Mean
Williams 20.4 19.7 20, 201
Ss 24.0 23.3 23.3 23.7
|.ee 24 .4 23.2 24.0 23.9
Mean 22.9 22.3 22.5
LSD for: interaction = N.S, dates = 0.9, cultivars= 1.5

.05
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Tatle 5. Szed imbibition percent after ane vear from harvest

of soybear cultivars as influenced biv dates el har st

Cultivars Datos o karvest

Willlams - - - _

Mean 70.3 75.4 73.7

R e ———— e

LSD for: interactlon, datas and cultivars = .5
205

(1983)

(1927)

Culrivzrs Dares of harvest

Williams 40.2 47 .3 394 #2.3

Mean 45,9 48 7 47 .8

LSD for! interaction and date  =N.S, nulitvars = 8.5
05




ale 3ospows imbibition peicentages of scegs taken cae year
e harvest. No signidicant effeccs were datectad in (982 and
only evltivars were significantly different iy seed Imbibition
percent in |983. Do ol seed imbikition percentages taken one
ear after harvest (Table §) are in agreciment with dara of sced
ey mination perceniges iaken one year after harvest (Table
1), [t means chat ability of seed to inmbike water is positively
related to germirability, Carete- and Hertwig (1%6%) showed
that cool. dry condizions faver good seed quality; whilz hot, dry
waather causes poer seed quallty, Simitar finding was reported
by Green and Peanei] (1368), Kevgley a-d Mullen (1984) kel
leved that seed goat or membrare intesrity of seeds mov be
wezkened by high tempertures duning <eed fill and then lea-
kege of suzars and elect-olyies from the seed will take pirce
Qil and proteln contents a»e shown In Tables 6 and 7. 82
~hey were higher thanWil'iams. Although date of harvest afi-
ected sigaificantly oil content, but the differences were not
renarkable, since they were anly 19, and 0.6% fn maxinium
i1 1982 and 1983, respectively, Protein contents of cv. 52 cnd
Lee were different in both years. However, cv.Williams was
rauch higher in protein cintent thun the other two cultivars.
Cultivar X date of harvest and date of harvest effects on pro-
tein content ware not significant.

=nd Lee cultivars were si'cliarin oil content in boti yezrs and

Finally, the data collected from this trial explained clearly
that; germination percent and seed imbibition after one year
fram harvest and protein percent did not change significantly
by changing date of harvast. Meanwhile, oil percent did not
change considerably and seed shrivelling was significantly in-
creased by delayed harvest. This leads to the conclusien that
hxrvesting soybeans in Ceatral |raq at B0%, pod ripening is
highly favored for highest seed quzlity.
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Table 4.Seed imbibition percent after 24 hours from harvess
of soybeancultivars as influenced by dates of harvesty.

i i

Cutltivars [Uates ¢f harvest
Ist. 2nd. 3rd. Mean
Williams — - ” =
Sa 268.8 47.0 51.3 47 4
Lee 42 B 51.3 38.0 AL 4
Mean 39.3 49.2 44 7

LSD for:interaction =4.4, cates =3.3, cultivars = 3|
05

(1983)
Cultivars Dates of harvest
[ st. 2nd. 3rd Moan
Williams 27.3 49.7 34.7 37.2
S 47.2 37.5 49 % 44 .7
Lee 43.3 51.0 43.5 459
Mean 39.3 46 14 41.6

LSD for: interaction =45 dates = 2.8, cultvars 4.2
ns

igsltle 47




Table 3. Seed shrivelling percent of soybean cultivars as

infiuenced by dates of harvest .

(1982)
Cultivars Dates of harvest
{st. 2nd. 3rd. Mean
Williams 2 = : _
S5 g 26.0 45.0 27.8
len 15.0 9.8 49 8 34,9
Mean {37 32.9 47 .4

LSD for: interactio~=N.S. dates=15.5, cultivars=5.7

05.
(1983)

Cultivars Dates of harvest

lst. 2nd. 3rd. Mean
Williams 64.8 78 8 g1.2 751
S5 4.0 24.3 25.% 21.3
lee 7.0 3.0 45.0 3.0
Mean 31.9 44 7 50.8
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z3le 2, Germination Parce i< aftet one veer from harves: of
soybean cultivars as itfluenced by dates of harvest,

(1982)
Cultivars Datas of harvest

st 2nd ird. Mean
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RESULTS AND DiSCUSSION

Germination percentages of teeds taken after one ek
fram harvest for the diiferant ultivars wiere differeat in 1983
only (Table |). The cultviars S; and Lee did not differ in germi-
nability in both years, These two cultivars germinated better
then cv.Williams (usually matures about one menth earlier).
This result confirms the conclusicn of Tekrony et el., (1984)
which reported that {ater matiring cultivars produced seeds
of the highest quulicy. Sigrificant reduction in germination
percent occurrad in both years when pods harvested two
weeks after th afirst harvest. Intaraction of cultivars X date
of harJest was signifizant in both years. This impiies that cul-
tivars reacted differently to different dates of harvest. The
early maturing ev.Williams sheco -d o drastic drep In sermina-
tian percent more thay the other wwe culiivars when tested
at different dates of harvesz. However, cermidaricn percent-
ages of cultivars taken after onz year from harvest were sim-
ilar in ratings (Table Z). Dates of harvest did aot affect perc-
eat of gorminavion i1y vaneral Lt ev.Williams was decreased
the most when harvested two tn four waeks afier the first
harvest as showninzhe slgnificans interaction in 1983, Tekrony
st ol (1984) and Oberdorf et al (1980) showed that soybeans ger-
rmination was increcsed with later dures of harvest, Their neg-
ative result could be asgrived 1o the early harvest they star-
ted, However. Kme:z et ¢!, {1978 and (979) ascribed the neg-
ative effect of deiayed harvest on percent of germination in
sovbeans to sezd infection occurs near physiological maturity
Paschal and Ellis (1978} beileved that reduction In seed qua-
lity following delayed harvest was due to its association with
increased levels of pod and sterm blight diszase. Tekrony et al
(1984) found rhat the most deteriorating factor in secd nfec-
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Table |. Germination percent after one week {ron narvest
of soybean cultivars as influenced nb dates of harvest

(1987)
Cultivars Dates of harvest
lst. 2nd. 3rd. Mean
Williams er - _ =
S5 87 .3 %0.0 84.3 87.2
Lee 92,5 76.3 79.5 82.8
Mean 89.9 83.2 8l.9

LSD for :interaction=8.8, dates=6.2, cultivars=N.S

.05

(1983)
Cultivars Dates of harvest

|st. 2nd. erd. Mean

Williams 45 0 27.0 28.6 33.5
S2 92.5 84.5 82.0 8%9.3
Lee 931 85 C 82.5 85.9
Mean 75.9 66,2 66,7
LSD for- interaction=10.2,dates=5.9, cultivars=8.9
.05
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INTRODUCTION

Low standaniies i sovbean ficlds can result from seve-
r3) factors. Among thuie are: port seadbed: soli temperacure
and moltiira  eunles, pest 2oncrul chenials 2nd poor seed
cutlicy. Seed guality. wn fimportant factor were significantiy
ey seand file was 2ol a5 zeed mavker, Therelore, soykean
sead quality "as bew . lven an incrzusing amphesis in the world
NS S0 N progucsion expangs

&l eh s=me offorts were made to imporve soybean
seal =ualicy Ly conventienal breeding methods ( Green and
Pamell, 1988 Spacn oo ol 197 and Welters and Coviness,
1=73), thera will hea sther route to Improve it thraugh mana-
eopent of harvess, Torrie 2nd Briggs (1955) and Greer et gl
(1355 fou £ thar co) oo seads prodiced ram) e TrluTIng
autzivars -l Tmop Lane slevitog dates fer ently mtating Quts
tivs 1 e shows o Be oL dich T el e
Seloueh 01377 round = 435 drap o gemngrinan wiher <v.
HIli et i esg2d @ 0 smanth l2ue, Bowsrer, he feand 1o

Sitn s, T hilaRIs 3 TR wasion percont of cv. Bragz
Geweny nad Hensel | 9561 s e tliag bt dey waether dovieg

crop Pt Ao war mAtEansie] L foe pen s ey e fadar

1 ':l.sz.’-i shicsaln Lnng ety harvesgle celerplly resilred

oy ey vwjed saedeo s Ui, et 5 hne Mpesiel of (1Z23 fourd
£ Mo SRt A s el tgehe T o e T harvent
V3G M BT )ids Juth T YT caeE vy Kopgise 2 d Mu-
e L1967 vane BV oo nieagioy whom roonhen AT e wWes
atouind Coardl der pasee 1o 589 wager high romperhtite
(257C) W ortasded Tl mod ey Eernth =02 Baniadc

(1234) confirmay what Kessiey nue i dHen (1984 ¢ bratnesd
by repa-ti ¢ tha: seeds on secordary racames initizted v2pl

e soweh =7 daya fezer chan seeds st the seiie nodes Wi < wi @
)

located < primury racemes.
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PERFORMANCE AND QUALITY GF SYOBEANS
HARVESTED AT DIFFERENT DATES: II,
SEED @UALITY

M.M. Elsahookie R.A, Latif
College of Agticulture, univ. of Baghdad, lraq.

SUMMARY

lh a two—year trial te investigate the effect of date of
harvest on se2d quality of thiree sobnean zultivars, a split-plot
design of four replicates was used. Cultivars used as main plots
were; Lee, 5; and Willlams, Dutes of harvest used a3 cub—pl-
ots were; at 8090 pod ripening, 2 weeks and 4 weeks Jater as
second apd third harvests, Data obtatned chowed that early
cv. Wiltiams droped from 4225, to 28.1%, in germination
when tested aftar ona year from the firct and second harvests
respectively. Late nwrming ¢vs, Lee and S- were not affected
in germinability by daia of harvest, The most affected trait in
sead guality wes seed surivnll'*-g. It was increased by 3469, and
1629 by delvi ing harvest four weeks frem 309 pod ripering
for both years, a-_-spc-.-c-twef}. Howeve |, cainzes in seed jmb-
ibition after one vear from harvest, oil and protein contents
of soybean due to delayed harvest were neglizible.
Key words: Glycine max (L). Merrill, germination, shrivelling
imbibition, oil and protein percents,
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Table 7.Weight of 100 seeds of soybean cultivars as influenced

by dates of harvest.

(1932)
Cultivars Dates of harvest
I st. 2nd. 3rd. Mean

Williams =~ = _ =
S» 13.3 14,6 |4, 4 14.]
Lee 12,0 1.5 I§.6 12.0
LSD .2 .4

0.05
[Means 13.2 13.1 [5,0
LSD N.5S

{1983)
Cultivars Dates of harvest
|st. 2nd, 3rd. Mean

Williams 9.8 73 9. B.7
S+ 12.2 1.9 10.9 (1.7
Leo 9.6 9.6 6.2 9.8
LSD | .4 N.S

G.05
Means 10.6 2.6 10,1
LSD N.S

0,05




able 5. Number of pods, plnn: of soybezn cultivers as
‘nfluenced by daies of harvest.

(1982

Cultivars Dares of harvest

5 (52.7 |42 i3] !

=sD {4 3 |4 2
Mannas 735 5.3 €52
LSD N.S
0.05
(1983)
Cirlniyqis Datos of haryest
|st ind 3rd aan

Williams ¢0.2 43.7 33.5 45,9

252

Loe 01,2 93.0 87.9 94 .0

LaD .5 302
0.05

Moans 104.7 3.2 78.2
LSD 23.4
0.05




influenced by dates of harvest,

zble 4. Number of sceds/plant of soybenan cultivars as

(1982)

Cultivars Dutes of narvest
|'st. Znd 3rd. Mean
Willlams e = - -
S, 166,46 156.6 [34.5 |52 &
Lee [14.3 [09.8 112.8 12
LSD N.S 24
0.05
Means 140 .5 133.3 123.7
LSD nLS
0.05
(1983)

Cultivars Dates of harvest

Ist. 2a4. 3rd. Mezn
Williame [3].6 73.5 57.0 Q7.4
Sa 393.8 213.0 212.3 273.0
Lea 223.5 168 .4 158.2 183.4
LSD N.S 81.5

0.05
Means 249 6 151.6 142.5
LSD 99 .|
0.05
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Number of sseds/plant was fairly reflected on seed yield
plant especially the results of 1983 (Table 4). The data show
the drastic decrease in number of seeds/plant by delayed har-
vest in that year. Number of seeds/plant was decreased by
delayinz harvest for the higher shattering at later dates, since
only unshattered pods were counted. However. number of
seeds/plant in 1982 was not affected by shattering percent at
difierent dates of harvest. This was due to the limited (6%)
diffeerze in shaszariag bevwean fi-st and secend dates (Teble
3). i whichy was nor 2novgh to reflect significant difference in
seed yield o in nuember of szads/plant berween these two
dates of harvest.

Numbher of poasjplant was affeciad ¢y dete of harvest I
1923 only (Table 5), The diference in response of chis trait to
harvest dutes was attithurad 5o ihe dide-ence in shattering
magh tude between tha two years, since 1T 'was twice as much
in 1963 than in 1982, Culiivars X date of harvest intarsction
was slanificant in 1984 wniz while ey, S5 praduced tighest poas

e ! . | ¥ - -
plast in both yeass

Nzither number of esds/pod nor sead weizht were inf.
luenced by dares of harviss (Tables § apd 7). Since enly tns
harte ed pods wers calinted, ther. was o reason ta expect
differences i number of seeds/pod, Seed wo'oht «aus probakly
axpeeted (o show some ©'ferances concamitiant to delayed
hasvast, bur adjustisg seed moisture ar {459 for all zeed lost
erazed difierences in seed weight occurred dite to change in

seeqd moisturc caused by diferant dates of harvest,




Table 3 Shattering parcert of sovbean cultivire as influenced

by datet of harvest.

{1982}
Cultivars Dates nf harvest
Is ingd 3rd tean

Williams

S- o i 3.8 )12 5.5
Lee 2.0 10.3 16.8 9.7
LSD NS 3.5

0,05

Mezans .1 7o | |4.7
LSD 6.0
0.05

(1983)
Cultivars Datcs of narvest
ist. 2nd. 3rd. Mean

Williams 2.7 2% 0 54.0 2B.5
S, I.5 3.5 8.8
lLee 2.3 6.8 0,32
I.SD 10.1

O on O
(.H;rl{‘-‘-.-

Me i 217 3.1 4.4
LSD 6.9
L 05

e ——
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Table 3 Shatterine parcert of sovbean cujtivars as influenced

hy dates of harves:,

(1982)
Cultivars Duates ol harvest
T lsr. 2nd 3rd. | Mean o

Williams . = =
S g1 3.8 2.5 5.5
Lee 2.0 .3 16.8 9.7
LSD N.S 3.5

0,08
Means Il 7.1 4.7
LSD 6.0

0.05

(1983)
Cultivars Datos of harvest
{st. nd, 3rd. Mean

Williarns 2.7 29 0 54 () 28.4
S, 1.5 35 8.8 4.6
Lee 2,3 5.8 0.3 &.5
LSD 10.1 9.5

0.0%
Mean 2 13,1 4.4
LSD 6.9

oS
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Table 2. Seed moisture percent of soybean cultivars as
influencad by dates of harvest,

(1982)
Cultivars Dates of harvest
ist. nd. 3rd. Mean
Witliams = o = =
§s a5 0.0 g i
Los 10 9% 9.3 9.6
NS N.S
LSO Q.05
{feans 103 5.8 9.4
LSD
0,05 5
(1983
ubzpvars Datrey of haryest
' Zna 3rd Mean
Williams 55 6.2 1.2 5.4
S 16 3.0 8.0 1.7
Lea 15 9.0 gk g7
LST NG 3.3
0.08
Mears fr.3 7.7 6.9
LSD 7.4
1,05




§' < nd o Lea in 1983, Culriva- X date of horv =2 “tareciion
W tigvfleant in 1983 anlv, Tioe was due w2 difference In mag-
sitide 5 resvoqiz and ror to direction. Thic in slies thze all
P |

coiciva s inerensad o shatte ing pararar with detayed harvest.

Tabiz | Seed vield {gm plant) of soybean cultivars az influerced

by dares of haruesr,

Cultivars Diaces cf harves

LA
pd
~.
w
b
L
5

Ist. 2rd 3. Meas

Willtams 2.1 5.0 4.3 /
S, 36.4 34 4 22.7 3.2
Lee 20.9 it |
LSD

_ 0.05 4.3 [3.2

B e L —

Mears 2.1 189 13.4
LSD

0.05 2.5

i — e —
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of each seed lot, dried in the oven at 105°C for 24 hrs urtil
constant weight (A.O.A. C. 1975). The other two dates of
harvest were taken at two week intervals starting from the
first harvest. Data were tabulated and analyzed statistically
according to the design used.

RESULTS AND DISCUSSION

Date of harvest Is one of the most important and critical
factors affecting seed Yield and quality of soybean in the field.
This factor will be more critical and effective in hot and dry
regions such as lraqi Summer. Seed Yield (gms/Plant) was
decreased by delaying date of harvest in both Years (Table 1).
(Table [)..The second and the first dates of harvest were sig—
nificantly highest in seed yield in 1982 and 1983, respectively.
Cultivars were also different in seed yield and cv. S, over yle-
Ided the other twe cultivars in both years. Cultivar X date of
harvest interaction was significant in 1983 only.

Seed yleld] plant influenced by different dates of harvest
seems to be related to seed moisture and/ or shattering. Table
2 shows that sead moisture was decreased when date of harv-
est was delayed although it was not significant in 1982 but it
was so in 1983, Cultivars did not differ in seed moisture in
1982 but cv.Williams had lowest moisture in 1983 while evs.
S, and Lee were not significantly different. Cultivar X date of
harvest interaction was not significant in both years.

Shattering percent played the most important role in
affecting plant seed yield. Table 3 explains the effect of delayed
harvest on shattering percent. Delaying harvest two weeks
after 809, pod ripening increased shattering about seven fo-
Ids, and by about fourteen folds when delayed four weeks in
1982 and a similar trend in 1983. Cultivars differed in shatte-
ring percent and cv. S; gave the lower score in 1982 and waa
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The objectives of this trial were to evaluate soybean Yields
of three cultivars, Yield components, and some other agronomic
trairs tested at three dates of harvest in the Central Region of

lIraq represented by Abu-Ghraib with the assumption that date of
harvest wiil be an alternative or indicator for seed moisture.

MATERIALS AND METHODS

A Field study was undertaken in 1982 and 1983 on the
Agronomy Farm, College of Agric., Univ. of Baghdad. The
site of the experiment was of latitude 33" 20-W ard longitude
44" 24-F at Abu-Ghraib (Jackobs et al., 1983):

A split-plot design of four replicates was used with cultivars
as main plots and dates of harvest as sub-plots. Cultivars used
were Lee-VT Williams-V and §; - VT. Williams was used in 1983
only for seed shortage. S; is a selection of late generations
from the cress 5-100 X CNs (Elsahookie and Sarkis, 1985).
Dates of harvest were; at 809 pod ripening, 2nd two and four
weeks later. Plots were 5 X 5 m each with eight rows of 60
cm apart. Seeds were drilled by hand at a depth of 2-3 e¢m.
Planting denyity was 6000, 000 seeds/ha. Date of planting was
in the first week of May each Year, Fertilizers used at planting
were 25 kg/ha of each of elemental N, P and K as Internatio-
nally recommended (INTSOY, 1980). lrrigation and weed
control were done as needed. No other chemicals were used
nor inoculum.

When at least 80% of pods were ripened (turned brown),
the first harvest was taken (at the first week of Oct. each Year),
Plants were harvested at random from central rows at each
plot of that Larvest. The sample taken for studying Yield was
of 30 plants while that for its components was [0 plants. Seed
moeisture content was determined by weighing 30 gm samples
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INTRODUCTION

The expansion in soybean ( Glycine max (L.) Merrill) produ-
ction in lraq is still encountered by several problems. Among
those are; poor emergence, low Yield and stability, high seed
shrivelling, and poor seed maturation. Soybean Yield in Iraq
and other countries introduced this crop is lower than world
average when grown on large scale, however, Jackobs et al.
(1984) reported high Yields in some countries exceeded 5 tons/
ha in an international experiment of 387 sites distributed over
91 countries. They also reported the low Yield stability problem
with many cultivars tested. So ybean is known of narrow ada-
ptation as compared to other crops such as wheat (Triticum
aestivum (L.), barley ( Hordeum vulgare (L.) and maize ( Zeo
mays (L.) Elsahookie (1985) found that Yield stability of best
soybean cultivars tested in Iraq was not exceeding 809, while
the lowest acceptable stability parameter recommended in
that study was 859%.

Yield is based on Yield components, i.e., number of pods/
plant, number of seeds/pod and seed weight. Al-Alaf (1978)
found that the most related characteristic to Yield was number
of pods/plant, it accounted 77% of the Yield variance. This
leads to the belief that number of pods/ plant is highly governed
by genetics than other Yield components and that is concami-
ttant to the cultivai although it is still subjected to macro-and
micro-climate effects.

Some investigators reported Yield fluctuaticns due to
date of harvest. Thomas and Raper (1978) reported that night
temperatures determined the number of pods/plant as well
as pod dry weight. They also reported that 30-26/22-26'C day
and night temperatures gave highest dry weight of soybeans.
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PERFORMANCE AND QUALITY OF SOYBEANS
HARYESTED AT DIFFERENT DATES: L. YIiELD AND
ITS COMPONENTS

M. M. Elsahockie R.A. Latif
Coll. of Agriculture, Uniy. of Baghdad, iraq.

SUMMARY

To investigate the effect of date of harvest on soybean
Yield, Yield components and shattering, 2 two Year study was
undertaken with 2 split-plot design of four replicates. Three
soybean cultivers; Williams, S; and Lee were used as main
plots, while sub-plots were the three dates of harvest of two
waeks intervals. Remarkable and significant decreases in seed
Yield (33-429) occurred when harvest was delayed four weeks
from 809 pod ripening. Shattering percent was increased up
to fourteen folds while seed moisture was decreased for the
same period of harvest delay. This was more refiected on num-
ber of seads| plant rather than on number of seeds/ pod or seed
weight. The results showed that soybeans must be harvested
early, at 80% pod ripening.

Key words: cuitivais, ripening, shattering, seed moisture,
seed/plant, pod [plant, seed/pod, seed weight.
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Table 3 indicates that young seedlir&gs (Zé days) required
wider intra—row spacings for higher yield. The six different
intra—row spacings gave statistically similar average yields
whan seedlings of 35 days of age were used. The mest favor-
able intra—row spacing for the remaining three seedling ages
(42, 49 and 56 days) did not take any definite trend. The hig-
hest average yield was obtained when seedlings were of the
ages 42 or 49 days were used with different intra-row spacings.

Finally, the data presednted in Tables 2 and 3 imply that
the use of sezdlings of 42 days of age at transplanting gave the
highest and next highest average paddy yield when planted 5
cm. and 30 cm. apart respectively,
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x =0.002 x for 1977 (wirh P 2=0.88)
P

T T P,
- 57 " R3

Y= 2.501 0:255 x —01.003 x for 1978 (with R -=098)

Thz above-mentioned twa cquarisns impiy thar seedling
“ge thar ranges between 44 to 46.5 days i predicred to give
the highest average yvield in the long run. The reason behind
the higher yield for the ages around 42 dzos is due mainly to
higher average numbar of panicles’ hill 2-d average number
of seeds/ panicle assoziated with this 2ze. This conclusion ag-
rees with those made Fy some rasenrchers such 25 Gada and
Taleon (1963) but, ar “h2 same time. it disz=rees with those of
other researchers such 2¢ Sinha, et al. 11971).

Table | Indicates that the interactic, tezween the iitva=
row spaciae apd atadiing age at rransalanting wes statisticslly
significant for four traits i tha 1978 sepson oniv The different
values for rhe faur traits shov' ¢ <i=nifiesnt interaction ~ e
civen in Table 3. The ute of L350 vilies in Table 3 werre
wtifized mainly in idzntifying th2 combination e con uii - tions

12
of irtra-row spacing and seedi'ng age a2t transplanting thas led
to the lowest average infertilicy percentages and the Lighest
average valucs for the number of panicles/ bill, the number
of seeds! panicle and yield. V1 edditien, the LSD was also used
in 5 Feemt to idestify the most favorable intra—row spacing
for each seedling zge with resnect 1o average yield.

Table 3 indicates that the intra-row spacing of 20 cm for
seedling transplanted at age of 35 days gave the lowest infert-
ility percentage. The hizhest average number of panicles/nill
aws obinined when seedlings of aze 42 days at transplanting
wore spaced at 30 cm. apart within rows. The highest average
number of seeds/ panicle was obtained mostly from wicer intra-
row spacings for seadling ages of 35, 42 und 49 days.

0




No. ef panicles | hill

5am. | Oz, Eom. 20cm. Z5.can, 58cm:

60 Sl Y 5 93 8.00 8,37 b 7
4.13 570 (7 9.37 el G/ b2, 51
s 3.80 °.80 11,83 2. 34 15.30n
6.

12 6.97 9 50 .90 104
O

)
50 §.3: 7.70 1053

i
i

et S i o T (e C—

LSD (Q75) = 1.09

Padus Yield (kg.fha)®*

S44% 5 6175.0 60425 5527.5 €967 Tx TR0 N
7975« 7007.5x T490.0x  7595,0x  7120.0s 75i7.5x

8847, 5z 7570.00 7722.5
0 315.0a  7512.5
Sx BEI2.5x 6315.0

.y
7540
)
I

T e i e WAL S B s

LSD (0.95) = 867 O

¥ Ayerages wirh the later (2) wra nes statizleally different.
*= Averages with e leieer (X within each age are not suatis-

tically diffarens,
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Table 3: Average values for some traits 2s affected by the intzr-
action between intra-row spacing (In c¢m.) and seedling age

at transplanting (in da s) for the 1978 season®

T — o — — i S

Infertility (%)

Sem.  10cm, |S¢m. 20em.  25¢m.  30cm.
28days 33.9 33.9 358 37.G 391 29.5
35days 28.8  32.3 30.7 2..1a 330 33.9
42 days 4] .2 32.1 32 4 37.7 9.8 30. |
49days 41.7 29.4 38.0 4.3 361 40.4
S6 days 50.2  51.3 39.4 45.8  39.4 36.8

LSD (0.05) = 7.7

28 days
35 days
42 days
49 days
56 days

Nao, of seads; panicle

e — s — —

— e —— ——— O ry — —

y— et —— —— e — - e e -

132.8 170.2 19032 147.8
I155.1 132.0 170.5 146.8
155.2 160.2 192.5a 200.7a
150.4 160.6 175.9 186.92
120.0 119.3 [37.8 148.6

17006 1630
187.72 190 _3a

159.4 193.0a2
g].3a 185.0a
145.4 168.5

S —

LSD (0. 05) = 19.4

S — e — ——— — —— T ————




>7 more plants for narrower spacings on one hand and low
iviertility percentaze and nigher valuas of yield compone~:
for wiier tpazing s on the asber hand. Khalar {1578) arprived at

sliviilar resdiy

Toe aveceze (ot ddlity sercentaze asgociared with che
seeding rze at trassrianting of 35 days was less than zny o her

average |0 both pears Thers was a definite incressiny srerd
|7F infarsiliss ner-entszeas a7o exresded 35 eays ("abf-ﬁ M. Tae
reason ray bu ¢ o b unsuitzble remperatires for oo

and ferrilizesien wrerssses for transpliznted :! ! seedlings. Sin-
gh and Bhareacharya {1978) iour & that ecealing s 52 davs of age
exhiblted higher afe-zility percentage compir-ed o the athar
two ages used in e study, azmety: 24 and 38 aays

The average nuntber of prafrles! hill for secdling 23ze m’
4i days was sigaificanid r Kigher sivan arv ethor avereg e ior 8
other age |1 both years {Teo'3' )

Tha two seedling ages of 4L ard 48 days were amons the
highast in -ﬁvur'.age number of sseds) parcile during 1977 und
he); gave Signi Heanly |1|,}.,,.' e nagas than thrt o Eivy {_'n’.i‘.#':l'
age for this tralt in 1578 os sl.own jo Tabkle 2

The average weizhts of 1002 sncds corraiponding (o the
five different seedling .‘téﬁ‘-‘s VPSRBT Sig l%lc.‘r‘.u;; gif arens in
1978 whiie the average of this traic furthe seedlin
days was higher than the rese 1y 1577,

o
EEYE e Y

Table Z, indicates that the two seedling ages of 44 and =7
days gava rthe highest average yield in 1377 winie the soadiing
ages of 42 days zave a significantly hicher averase viald than
any other agz in 1978, Table | Implies thar the relatlonship
hatween seedling age zt transplaning and 2verage yicld wwes

quadratiz in both years, The covresponding prediction equa-
rions are as follows:

alvfe ¥



between tha average number of panicias’ nili and the |ATra-row
spacing was a linear one ip both years. The prediction vquations
describing such simple fnea: resrassions are as follow:
Y= 3.4l 019 x for (577 (with R 2= 0.929)
Y= 3.03 0.30 % for 1378 (with R 3= 0.985)

The above-menticned wsults agree, In general, with the
ose of other reseschecs ol as Chiu (1972) while some other

kS
rezzarchers arrivad i1 difterent goncliusions sueh as Lembaga

(‘-“I

Tha avaiaze numses of .oedsi panccle was =i E:mflmt-f'f
arferad b e, spesing i oz Gy Table 2 indicat

that the aaevawvest istraspes oazing (Sem.} geve the lowest

avarage ~umber o czeacranicle o hoth years. it seems rea-

.l -y - - - 34 - = F I3
T2 INIrs gy CRALHER TINENE Sel-

wh
Q
-
2
l'i:l
'
i
™
e
mn
-~

30 g, et b L 30| ST g g I BERER T aiber
of saegs oo e, St {18%EN permizaed W the Richer avs
ars o waerdn colpa Simmmthond wth hizher Risa-row spas
il o s g

@l (V973) ned L.. nivaga (1972)
|

arrwved 75 5pi'ar resdlss wihnle Pitel (1963) gave diferent co-

ginz i LS el wWE eI ey & omIAE

elage s o ghar e st oo !

nelusiond

The averzze walshvs ~f 1000 szads ‘o= Lbe tix iTtra-row
spacings ware ot statistizlly significaat, This indicates that
Intra-row spaming 3id net have s sipeificint effect on i trals,
hazlan (1970) 2ad Vashbani, of af, {1961}, arrived 22 <imilar
conclusiene,

The $ix averags vigld values correspending to rhe wix di-
Farano Inten-awwr 3 -.cihc" Ay shave 5 Tibbe 2 arz pet statis-
veally different (sen Tokle 1) This Implies shat the difizrent
tirra—row spacings had led o wiatistieatly shrilier averase vield

. B [} ] =
valucs, This shencmensn mar B2 due o the pajRnting elferte
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Table 2; Average values for some rice traits as 2ffected by 1ntra
row spacing and seedlin( age at transplapting during
1977 and 1978 seasons.

Faciar

1977

Infertility No. of
panlcles

hill

No. of

(%o
e f—row  cpading
5 om 38, 7e
10isr 38.9bc
Pham 34,332
20em 3.2

Z5om
I0zm

LS1(0.05

21 .9ah
33 Bac

3.3

4,473
5, 7%%
B.17c
8.0%:
i0.954
2. 34

| 1
(A

45,22
167 .66
|74 2b
ind. Un
|74.30
175 .84

i7.0

Wt of
(000

(zrams)

————— e ——— —

19.9

‘kz'; d" s
35 days
49 days
56 days

37 0ab
19,91
35.2b¢
35.2bc
38.2

T ———

162.81b |
|72. 6k
172,16
134 &2 20.6c

¥ ~
3 g

161 .8b 19,
9
4

(e ]
.J
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i978
Saddy dfartifity. Mo, of No. of Wt of Marid;
el Fanicles'  seeds/ 1002 yield

(%) hiit panicle wecds

3. 9" IS 74 .36 [t T |50 0.01
0.0y 4424  |16.20 12085 036 0.02

: 5194 10357 9% =
= = M 0] 211 §F > ==

- |24 & N2 Tis4 et 902+ A
2 g 253 90,487 ¢ 955 9,88 5 Ry
)% 6456 29 18% 1609 9% 5.50 0.07
o | 7w D85 450 4 0.75 0.2
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