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Water | mpermeability

Seeds of many plants are virtually impermeable to water. This is particularly true of
members of the legume family. If the seed coat is cracked or scarified so that water can
gain entrance, the seeds usually germinate promptly. Under natural conditions in the soil,
these seed coats are acted upon by fungi and bacteria. These organisms hydrolyze the
polysaccharides and other coat components, thereby softening them so that water can
penetrate to the embryo. It may take several weeks or even months for the seed coats to

be degraded by biological activity.
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Gas Imper meability

The coats of some seeds, while permeable to water, appear to be impermeable to
dissolved gases such as oxygen and carbon dioxide. Since early respiratory activity is
characteristic of the germination of many seeds, if oxygen is prevented from reaching the
embryo, prompt germination may not be able to take place. Respiration also involves the
release of carbon dioxide, and some seed coats, while permeable to oxygen, may be
impermeable to carbon dioxide. The carbon dioxide accumulated in the vicinity of the
embryo inhibits further germination processes. If the seed coats are broken or scarified,

prompt germination can generally occur.
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M echanical Resistance

Some plants have seeds whose seed coats are permeable to water and dissolved solutes,
but the coats have such mechanical strength that they cannot be broken by the growing
embryo. If the seed coast remain moist, they eventually weaken and break. However, if
the coat softens and allows some embryo swelling and dries again, further growth of the
embryo may be prevented. Recent work indicates that the mechanica resistance of the
seed coats of many seeds may be the primary factor contributing to dormancy. If the
coats of these seeds are fractured or removed, prompt germination can occur. During the
germination of some seeds, enzymes are secreted which hydrolyze the seed coat, thereby

weakening it so that the growing embryo can continue its growth.
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Seed Coat Treatments

Hard seed coats are softened under natural conditions in the soil by alternating
temperatures, by drying and wetting, and by the biological activity of soil flora and fauna.
Depending on the seed coat and the vigor of soil activities, it may take considerable
periods of time for the seed coats to become softened to the point where germination can
proceed. This time period may be important in carrying the seed over an unfavorable
growing period when seedling growth might be harmed. However, if seeds are of
agronomic importance, they are usually planted under favorable growing conditions, and
it is essential that prompt germination be obtained. Various mechanical and chemical
treatments have been used to ensure prompt germination, including mechanical
scarification by cutting or chipping the seed coat, moist storage at high temperatures, use
of organic solvents to remove waxy or fatty seed coat components, and treatment with
acids to hydrolyze some of the seed coat components. Seeds are extremely variable in
their responses to such treatments, and great care must be taken to make certain that the
treatments do not damage the embryo and thereby reduce subsequent seedling growth.
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TheRole of Light in Seed Dor mancy
The effect of radiant energy on seed germination is quite diverse, and many patterns of
germination behavior have been observed. The responses of seeds to sunlight (white
light) fall into three categories. (1) Seeds are induced to germinate by exposure to a
single irradiation (positive photoblastic seeds).depending on the intensity of the radiation
source, the single exposure may be as brief as a few seconds or as long as several hours.
(Y) Seeds are prevented from germinating by exposure to light (negative photoblastic
seeds). Such seeds require total darkness for optimal germination. (¥) Seeds germinate in
either light or dark (nonphotoblastic seeds).
The primary effect of light on seed germination is mediated by phytochrome a pigment
composed of a chromophore molecule and a protein. Phytochrome within the seed can be
modified by factors such as temperature, moisture, hydrogen ion concentration, age of
seed, seed-ripening conditions, and the quantity and quality of irradiation. These factors
acting through phytochrome are responsible for the different pattern of germination-light
interaction listed above.
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The following enumeration gives an idea of the complexity of plant reproduction:
V. Initiation of flower primordia.
Y. Bud devel opment.
Y. Development and maturation of floral parts (sepal, petal, pistil, stamen, nectary, etc.)
¢. Development of embryo sac with its enclosed nuclei (egg, synergid, antipodal, polar).
°. Development of pollen grains within the anthers
1. Anthesis (opening of flower).
Y. Pollination.
A. Growth of the pollen tube from the stigma through the style and into the ovule.

4. Formation of two sperm nuclel from the generative nucleus in the pollen tube.

—

+. Fertilization, involving formation of the zygote from fusion of the egg and sperm
nuclei and formation of the primary endosperm nucleus from fusion of a sperm nucleus
and two polar nuclei.

VY. Development of the embryo from the zygote.

VY. Development of the endosperm from the primary endosperm nucleus.

VY. Development of the seed from the ovule.

V¢, Development of the fruit from tissues which support the ovule.

Yo, Fruit ripening.

It is clear that reproductive growth is complex and encompasses a variety of anatomical,
morphological, physiological, and biochemical processes. Events such as flower
initiation, pollination, fertilization, embryo development, and fruit ripening have been
intensively studied in a number of economically important plants. In the discussion that
follows, major emphasis will center on only a few of the events enumerated above,
primarily because these events have been more thoroughly studied than some of the

others.
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Planting density. Through its impact on the level of available environmental factors may
have significant impacts on grain yield in safflower (Carthamus tinctorius L.). In order to
investigate the impacts of plant density on grain yield, yield components and growth
characteristics of safflower, a randomized complete block design fielf experiment with
four replicates was conducted in spring-summer. ¥+« +. Arak-YAY) and Kouseh safflower
genotypes were seeded at V1,7, YY,Y, ¥'¥,¥ and °+ plants/m". For establishing these plant
densities, plants were seeded in VY, 4, 1 and ¢ cm distances. Respectively. On ten A-m-
long rows spaced ©+ cm apart in each plot. Plant density had no impact on plant growth
stages with the exception of button formation. Genotype had significant effects on days
to seedling emergence, button formation. And © -7 flowering. While both number of days
and accumulated growing degree-days for all growth stages decreased with an increase in
plant density, Arak-YA)) was earlier than kouseh for most growth stages. Number of
branches and heads per plant, number of heads per branch, number of seeds per head and
harvest index showed significant decreases with increasing plant density. The decrease in
the mentioned grain yield attributes was mainly negated by greater number of plants per
m'. leading to no significant variation in grain yield between plant densities of the two
genotypes. Arak-YAY) produced a significantly greater number of heads per branch and
Y+« «-grain weight; however, these differences did not lead to any greater grain yield
compared to Kousehdue. Mainly due to the greater number of branches in the latter.
Neither of the leaf area index. Leaf area duration. And crop growth rate varied
significantly with plant density and between two genotypes. Suggesting no difference in
dry matter production capabilities of the two genotypes under environmental conditions

of the present study.
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Genetic variation of Y+« genotypes of durum wheat comprisng CIMMY T/ICARDA and
Iranian germplasm was evaluated in Y434-Y. .. days to heading, days to maturity, plant
height, spike length, grain weight per spike, number of grain per spike, number of spikes per
m', )+ ++-grain weight, test weight, grain yield, biological yield, and harvest index were
recorded. Coefficients of correlation, step-wise regression, factor analysis and cluster
andysis of characters and genotypes were conducted using the studied traits. Results
indicated that considerable genetic variations exist for the traits and, in particular for grain
yield, harvest index, number of spikes per unit area and number of grain per spike. Grain
yield had a pogtive and significant correlation with days to heading, days to maturity,
number of grain per spike and grain weight per spike. Factor analysis for the genotypes
detected 1 factors, which explained Y1,V percent of the total variation among data. These
factors basicaly involved potential of assimilate distribution, different aspects of plant
storage, source-sink relationships, plant height and tillering potential. Cluster anaysis was
similar to factor analysis in grouping the characters. According to cluster anayss, the
genothpes were calssified into 1 clusters with significant differences among al groups. Mean
comparisons of traits in these groups showed that genotypes of groups © and 1 were superior

ingrain yield and harvest index and are beneficial to the local durum breeding objectives.
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Planting pattern through changing vegetative growth and utilization of environmental
resourses affects yield components and seed yield. These effects were studied in the
spring of Y-+, using a randomized complete block design with a split plot layout and
three replications. Main plots consisted of three row distances (¥« cm flat, and ¢° and 7+
cm on bed), and sub-plots included three planting densities (*+, ¢+, and ©+ plants m™).
The experiment was planted on March. Increase in row distance and plant density
enhanced most developmental stages of safflower. Leaf area index was not significantly
affected by row distance but increased as planting density increased. Up to the -7
flowering stage, ¥+ cm row distance produced highest plant dry weight, but had the least
dry weight at the end of the growing season, probably due to the strong shedding of
leaves. Up to the end of flowering stage, ©+ plants m™ treatment produced the highest
plant dry weight, but ranked lower as compared to ¥+ plants m™ treatment at the
physiological maturity, probably due to the shedding of leaves. Row distance had no
significant effect on number of branches per plant and per square meter, number of heads
per branch, number of seeds per heads, ) - + +-seed weight and harvest index. But number
of heads per plant and per square meter as well as seed yield per plant and per square
meter significantly decreased as planting distance increased. Plant density had no
significant effect on number of branches per plant, number of heads per square meter,
number of seeds per head, )+ + +-seed weight and seed yield. Increase in planting density
increased number of branches per square meter. But reduced number of heads per branch
and per plant, seed yield per plant and harvest index. The highest seed yield (¢Y14 kg
ha') was obtained with Y+ cm row distance and ¢+ plants m™ treatment. On average, ™4V
kg ha' petal was harvested, which has a large economic value. However, petal clipping,
over all treatments, reduced seed yield by about V.¢7Z. considering the advantages of
uniform distribution of plants and adaptation of safflower to flat planting, ¥+ cm row
distance with ¢+ plants m™ might be appropriate for planting safflower under conditions

similar to this experiment.
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Flax (Linum usitatissimum L.), an oilseed crop, is widely adapted and grown in many
regions of the world. Oil from regular flaxseed is used as an industrial drying oil because
of the high level of linolenic acid (>° 7). However, the oils from new mutant genotypes
of flax with a very low linolenic acid concentration (<Y7) are edible. Yellow seed colour
can be used as a visual marker to distinguish edible-oil genotypes of flax from those of
industrial type that are usually brown-seeded. In this study, different lines of flax with
two seed colours (yellow and brown) in combination with two levels of linolenic acid
(high and low) were evaluated in a randomized complete block design for agronomic
traits, especially seed yield and its components. The results indicated that lines with high
linolenic acid concentration had significantly higher seed yield than those with low
linolenic acid. However, other characteristics including those of seed yield components
were not significantly affected by linolenic acid concentration. Seed colour had a
significant effect on number of seedling/m’, basal branches, capsules per plant and seed
yield per plant. Although seedling emergence was lower in yellow-seeded lines, they had
more basal branches, capsules per plant and seed yield per plant. Higher seed yield per
plant in yellow-seeded lines can be attributed to higher number of capsules per plant as a
result of lower seedling emergence and plant density. Seed yield was not significantly
different between brown and yellow-seeded lines. Thus, the effect of lower plant density
in yellow-seeded lines was compensated by their higher basal branches and number of
capsules per plant.
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In order to investigate the effects of different nitrogen fertilizer levels and water stress
during milky and dough stages on grain yield, yield components and water use efficiency
of corn hybrid SC V¢ (late maturing, non prolific and dent type), a field study was
conducted. The factorial design of the study comprised of a randomized complete block
with four replications. Four levels of nitrogen fertilizer (+, Y, YAf and YV kg/ha
nitrogen) along with three levels of irrigation (water stress imposed at milky stage, dough
stage and a season-long optimum irrigation) were used as treatments. Results showed that
water stress during milky and sough stages significantly decreased grain yield and
thousand kernel weight. Also, effect of nitrogen fertilizer on grain yield, kernel number
per ear, kernel weight per ear and thousand kernel weight was significant. Maximum
grain yield was produced with YY1 kg/ha nitrogen, although no significant differences
were found among 4Y, YA¢ and YV1 kg/ha nitrogen levels. Regarding water use
efficiency during water stress, maximum efficiency was observed at milky stage but, as

water stress declined with optimum irrigation, water use efficiency decreased.
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In order to study the effects of different levels of nitrogen fertilizer and plant density on grain
yield and its components in sunflower, an experiment was conducted using 'Record' cultivar
in Y437, Four levels of nitrogen (+<vVe, Yo+ and YY° kg/ha) and four plant densities (e« +,
Vorsu Acvvs gnd 4.+ plantsha) were used in a split plot arranged in a randomized
complete block design with three replications. Developmenta stages, plant height, stem
diameter, head diameter, number of head per mY, grain yield, biologica yield, harvest index,
Y«+o-grain weight, number of grains per head, grain oil percentage, oil yied and grain
protein content were measured. The results indicated that N fertilizer caused an extension of
the growth period and means of days to physiological maturity. It aso increased plant height,
stem diameter and head diameter. While increasing plant density had an incremental effect
on plant height, it negatively affected stem diameter and head diameter. N fertilizer upto Yo+
kg/ha increased the grain yield and biologica yield, whereas higher levels of N fertilizer
decreased both. Plant density of A+« plants per hectare was observed as a suitable plant
density, whereas the higher plant density had a negative effect on grain yield. N fertilizer via
increasing the number of grains per head, and plant density via increasing the number of
heads per unit area and also decreasing the number of grains per head influenced the grain
yield. One-thousand grain weight was not affected by neither N fertilizer nor plant density.
Considering the superiority of Yo+ kg/ha of N fertilizer and plant density of Ae -+« + plants/ha
for grain yield and oil yield, it appeals that they could be recommended for producing
desirable yield in the regions similar to the study region.
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Azospirillum brasilense is one of the NY-fixing microorganisms which, in symbiosis with
the roots of cereals and other graminae, enhances growth and development of plants. In this
research, wheat seeds (Triticum aestivum) of three cultivars (Ghods, Roshan and Omid)
were inoculated with Azospirillum strains (Sp Y and Dal). Inoculation increased growth
parameters and yield of wheat cultivars, the effect being directly dependent on the strain-
cultivar combination. Strain SpY induced the greatest grain yield, -+ +-seed weight,
number of grains per spike, root and shoot dry weight in Cv. Roshan, whereas strain Dol
stimulated the best effect on these growth parameters in Cv. Ghods. The response of Cv.
Omid was lower as compared to the other cultivars. Thus, it may be concluded that
compatible strains are necessary for increasing yield and enhancing growth and
development of wheat cultivars. These experiments also illustrated similar results regarding
the effect of strains on N content of seeds. The observation of nitrogenase activity of
Azospirillum strains in the In vitro experiments and the significant increases in N content
in some inoculated cultivars support they hypothesis that biological nitrogen fixation by
Azospirillum could be responsible for the observed beneficia effects on growth
parameters. The comparison of nitrogenase activity of two strains showed that acetylene
reduction rate for strain Dol was Y,° times more than that for strain SpY. Also strain Dol
had more pronounced effects on growth parameters, yield and N content of grains than did
strain SpY. Strain Dol isaloca strain whereas strain SpVY is a Brazilian isolate; thus, it may
be concluded that the local isolates should be preferred to the foreign bacteria, as they are

better suited to traditional cultivars, environment and soil conditions of the region.
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Symbiotic relationship exists between the endophytic fungi of the genus Neotyphodium
and many cool-season grasses. Endophytes can alter the growth as well as morphological
and physiological characteristic of the host plant, thereby influencing the persistence and
survival rate of infected plants. This study was conducted to evaluate the effects of
endophyte on phenotypic characteristics of Iranian tall fescue (Festuca arundinacea
Schreb.) and meadow fescue (Festuca pratensis Huds.). The experiment was set up as a
completely randomized design with three replications in afactorial arrangement. The first
factor was the two plant accessions and the secondary factor was the endophyte-infected
and noninfected plants. The results showed that most of phenotypic characteristics
significantly atered as a result of endophyte infection in both tall fescue and meadow
fescue plants. Results of analysis of variance showed that the influence of endophyte
fungus was positive and significant on tiller number, herbage yield, dry crown weight,
dry root weight per plant, and crown depth. Also between plant accessions. There were
significant differences for dry herbage yield, crown weight, dry root weight per plant,
crown depth, and dry matter percentage. Plant by endophyte interaction was highly
significant for crown depth and dry root weight per plant. Therefore, eudophytic fungi
can be used to improve phenotypic characteristics in these plants.
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In this study, the potential use of halophyte grasses, Aleuropus littoralis and A.
lagopoides, on soil desalinization and lowering soil salinity was investigated under
glasshouse conditions. The seeds of two species grown with four salinity treatments
obtained from different types of collected soils and replicated three times. Electrical
conductivities of the four soil treatments were Y, ¢, Y4, ¢Y and 1% dS/m. The results
of mean comparison showed that shoot and root dry weight, sodium contents of dry
weight and Na/K ratio were significantly different in both salinized species. Both species
effectively reduced soil electrical conductivity by YY to £Y,o7Z. This was mainly due to
ion absorbtion, and consequently, from Na’, CI, Mg'*, Ca'* ionic reduction. In gereral,
considerable amounts of ionic absorbtion and total soluble salt secretion through their salt
glands appeared to have the most pronounced effects on decreasing soil salinity.
Regarding 7 salt excretion by these species, growing these grasses could be a possible

way to decrease soil salinity by grazing or harvesting salt crusted foliage from the site.
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In order to investigate agronomic traits and yield potential of edible-oil flax
(Linumusitatissimum L.) as a second crop in Isfahan region, different genotypes were
evaluated in separate experiments in early spring (April, ¥) and summer (July, ‘1)
planting dates, using a Randomized Complete Block Design with three replications. The
experiments were conducted in the year Y+« +. The results showed that summer planting
considerably and significantly reduced number of seedlings per unit area, days to ©-7
flowering, and seed yield. However, maturity of the plants was delayed because of
summer planting. According to overall average obtained for genotypes, seed yield was
YEVY and Y)Y kg/ha in the first and second planting dates, respectively. There was a
significant difference between genotypes for number of seedlings per unit area, days to
o.7 flowering and maturity in both planting dates. However, genotypes were
significantly different for seed yield in the first planting date. Summer planting aso non-
significantly reduced yield/plant, capsules/plant and ‘- :-seed weight and increased
seeds/capsule. The differences between genotypes for these traits in both planting dates
and for seeds/capsule in the first planting date were significant. The significant
interaction between genotypes and planting dates on seeds/capsule and Y+ +-seed weight
was because of increasing or decreasing levels of these traits in some genotypes when
planting date was delayed. The results of regression analysis, correlation coefficients and
path analysis showed that in both planting dates, capsules/plant followed by
seeds/capsule and V- -.-seed weight were the maor components of vyield/plant.
Capsules/plant had the most (approximately A7) contribution in variation of yield/plant
in both planting dates. The number of plants per unit area affected yield/plant viaindirect
and negative effect of capsules/plant.
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To determine the effects of salinity and boron excess in irrigation water on relative
growth rate (RGR), net assimilation rate on a leaf weight basis (NAR), and leaf weight
ratio (LWR) of pistachio, three pistachio rootstocks (Badami -Zarand, Sarakhs and
Ghazvini) were used. Rootstocks were grown in soil in eight-liter polyethylene pots.
Sodium chloride treatments were +, Ve, Yo+ and YYe mM NaCl and boron treatments
were +, Y+ and ¢-mg liter”. Treatments were applied to the one-year old pistachio
rootstock seedlings in three-day intervals with irrigation water. Some plants were
randomly selected and destructively harvested before (day <) and after applying
treatments (Y+ and 1+ days after treatments started). Growth and physiologica characters
were then measured as follows: number of leaves, leaf area, plant height and root length,
fresh and dry weights of stem, root and leaf, praline accumulation in the leaf, total
chlorophyll, and leaf relative water content (RWC). Results indicated that relative growth
rate decreased with time for all treatments and in al rootstocks. Salt treatment
significantly reduced both RGR and NAR, whereas LWR showed no significant
differences. In all rootstocks, NAR, but not LWR, was significantly correlated with RGR,
indicating that NAR was an important factor underlying the salinity-induced differences
in RGR among the pistachio rootstocks. Salinity did not affect leaf water potential (y),
chlorophyll content, and Fv: Fm ratio but increased NaCl concentration and time
correspondingly increased proline accumulation in leaves. In addition, Ghazvini
rootstock accumulated more proline compared to other rootstocks and was more resistant
to salinity treatments. Different boron treatments did not show any significant effect on

growth rate nor on measured parameters after two months of exposure to treatments.
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A factorial experiment with two levels of Zn (+ and Y. mg Zn kg'), five salinity levels
of irrigation water (+, 1+, 'Y+ and YA+ mM NaCl, and Y+ mM NaNOy) in three
replications was conducted. Wheat (Triticum aestivum cv. Roshan) was seeded in pots.
After plant harvesting, zinc and cadmium concentrations were determined in the shoot.
Activities of metal speciesin the soil solution were predicted using the computer program
MINTEQAY. Treating the soil with NaCl-salinized water increased total concentration of
cadmium (Cdy) as well as Cd'™*, CdCl ', and CdCl* species; whereas, NaNO. treatment
had no significant effect on Cdy. Shoot Cd concentrations were positively related to Cdy
and soil solution CI” but negatively related to Znr. Application of Zn-fertilizer decreased
Cd and increased Zn concentrations in shoot, significantly. The results of this experiment
showed that CI" has an effective role in increasing mobility of soil Cd and its uptake by
plant.
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A field experiment was conducted in Y- ++ to model the response of four safflower
genoypes to day length and temperature changes under field conditions. Five planting
dates (March 'Y, April Y, May )+, June A, and July 'Y) and four safflower genotypes
(Arak YAYY, local variety Koseh, Nebraska Y+ and Varamin Y4¢) were evaluated using a
randomized complete block design with split-plot layout in three replications. Date of
planting was considered as the main plot and cultivars were randomized in the sub-plots.
Number of days from planting (P) to emergence (E), stem elongation (SE) to head visible
(HV), and HV to flowering initiation (FI) significantly reduced with delay in planting as
the result of increase in temperature during these periods. Number of days from P to SE,
duration of flowering (DF) and termination of flowering (TF) to physiological maturity
(PM) were significantly affected by planting date and reduced as day length increased.
The same was observed in the case of number of days from P to ¢+ 7 flowering (MF) and
to PM. Large co-variation of day length with temperature may explain a portion of day
length contribution to the variation in the above periods. Varamin Y4¢ was later than
other genotypes with respect to the duration from P to HV, and specially, for rosette
duration. In addition and for unknown reasons, the rate of development (RD) of Varamin
Yie a al developmental periods could not be explained by day length and/or
temperature variables. Among other genotypes, Koseh with YYe days, and Nebrska -
with YA days from P to PM were the latest and the earliest genotypes, respectively. The
response of Koseh to planting dates, as measured by the duration of various
developmental stages, differed from Arak YAYY and Nebraska V +. This was attributed to
the probable response of Koseh to day length. RD of Koseh, Arak YAY), and Nebraska
Y+ during P to MF was explained by alinear regression and RD of Koseh during P to PM
by a polynomia regression with day length by mean temperature as an independent
variable. RD of Arak YAYY and Nebraska ) + during P to PM was explained by minimum
temperature. It seems that partial sensitivity of Koseh to day length has a considerable
significance in is adaptation to environmental conditions prevailing in the summer under

| sfahan climatic conditions.
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In a pot experiment, the growth (Dry matter) responses of YA rapeseed varieties to three
levels of NaCl salinity induced by Y,Y, %, and 'Y dS.m” were investigated using a
factorial experiment with a randomized complete block design in Y replications. The
results indicated that salinity reduced total dry matter, Na concentration, K/Na ratio, ion
selectivity of K versus Na, and leaf water potential while it increased K concentration.
However, the leaf water potential of the plants had the highest and a significantly
negative correlation with total dry matter accumulation. Therefore, it seemed that |eaf
water content of the plants could explain the tolerance or sensitivity responses to salinity.
The rapeseed varieties were accordingly ranked into different groups. The varieties viz,
Alice, Fonax, DP.4¢,A and Licord were classified as saline tolerant group, and varieties
such as Okapi, Akamar and Eurol as saline sensitive group. The remaining eight rapeseed
varieties were moderately tolerant. Moreover, the response of rapeseed varieties viz.
Consul, VDHA-« +Y-3A and Orient were different such that the above explanation could
not be applied to them. Therefore, halophytic strategies for these three varieties might be
worth further investigation.

sty STy o Ll LS5 s o golas LalS slacSsh b b il Linle)l oS o 8 oS ) 5y b
NaCl I Jol> oy o j om0 12 96 L2 L 1l (655 mbans yo 1315 03, 18 (ols slaplal Sz oolo)
ol clale s Na ply o K i3S ol s gl cond Koy Na Gl oS 5y OF Joily b o] BL3 15 addlias
3 oat ol St ool Yl 5 LS (59,5 5o9h Jlosine ST olpen a5 ol lis bl al Dbl S n
izmen s NA L 13 K 258 e KINA o N e Lol Loy 4 gy e Sl ¢ olsn sloplas
A 05y S T Jmiliy o3 5 28l Gal3 K il 5 20l (5590 08B co (sl sine ysbar S O Sl
J515 50 05250 O (i dusy g0 Slia alpliy ols (Las ol Stz wole L) o sins 5 it (Saan (2 5VL
3R Sglis ol plas b pll sl cnl oS a9 1) (6)9d & Comlia b Jood sla STy Wil oo olS
Ay oo 39,0 y3mai 45 (29,5 109,55 9 94 B 560 (S p98 el P13 I E Lilies slrog S
S 50 ;5 8, ke S)S 18 60l 4 el page 09, )3 Jlysl 5 a1 sl BT 5 0Bl (55

aols ol GaSTy sl as sadol Slaw jo ey gl 9 8003-98 z1 so (65 cJomiS 03, dw odleds 3309 (uSilea



www.Endbook.net

San dass s b «268 »

el gy JB 08 aw (pl 0550 y0 Ldglle o pal) B0l e 10,95 SAGe8 A gl Sl Z )5 syl aS

64 g
Yield is a quantitative trait and improving grain yield through direct selection is
timeconsuming. Indirect selection consisting of selection indices is more promising. A
field experiment was conducted during Y%44-Y.+. growing season. Thirteen corn
hybrids were used in a randomized complete block design with three replications in each
location. Thirty-five traits were measured in five developmenta stages (stem elongation,
tasseling, blister, hard dough and physiological maturity) and combined analysis of
variance and covariance were conducted. Finally, 'Y traits were selected for constructing
selection indices via path analysis. Two optimum selection indices were used in this
experiment. In both selection indices, different combinations of traits applied as linear
function (multivariate linear model) and coefficients of traits in combinations were
calculated. The coefficient of indices were obtained from: b=P" Ga, where b is the vector
of index coefficients, P"' is the inverse of phenotypical variance and covariance matrix, G
is the matrix of genotypical variance and covariance an a is the column vector of traits
heritability. In the first index, heritability of traits with the same sign was used as
economic values. Selection index including grain yield and net assimilation rate in the
second stage (NARy) was the best. In the second index, the sign of genotypic correlation
with yield was given to economic values. Finaly, selection index including grain yield
and NAR: was the best, too. In both selection indices, correlation of selection indices
with genotypic value was equal to Y. Thiswas ) ¢/ higher than the first index including
yield alone. In both selection indices, physiological indices including net assimilation,
crop growth, and relative growth rates were the most important traits comprising the best

selection indices.
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Despite its economic importance, not much information exists on growth and productivity of
durum wheat in Iran. In order to evaluate growth, grain yield, and attributes in three durum
wheat genotypes, Osta/Gata, Dipper-1, and PI¢+Y++, with five planting densities of Y.+,
Yvye vo. £Yo and ©++ seedsm, afour-replicate RCBD field study with a spilt-plot layout
was carried out in winter Y+++ to spring. Genotypes were the main-plots and planting
densities, the sub-plots. Each plot contained six rows, spaced Y© cm apart, each "min length.
While Osta/Gata produced a greater spikessm’, Y+ + »grain weight and grain yield, Pl£+ )«
indicated a greater height, leaf areaindex (LAI) and biologica yield, and Dipper-1 produced
alarger number of grains per spike and harvest index, compared to the other two genotypes.
Increasing plant density led to an increase in LA, spikesm', grain yield, biological yield and
harvest index but a decrease in graing/spike and Y- :+-grain weight. Grain yield was
positively correlated with spikesm’, grains/spike and Y« + +-grain weight, despite negative
correlations with LAl and plant height. It may be concluded that with environmental
conditions such as those encountered in Isfahan in Y+ ++-Y+ ) Osta/Gata can be planted at

approximately £Y° seeds/m’, if an acceptable grain yield is to be achieved.
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To study the genetic diversity in )+« genotypes of rice, an experiment was conducted.
The experimental designwasa )+ ~ )+ simple lattice. The genotypes, mostly belonging
to Isfahan Province and north of Iran, were evaluated on the basis of morphological traits
and yield components. The results of anaysis of variance demonstrated that the
differences among genotypes were highly significant (p < +/+ V) for al traits. High values
of phenotypic and genotypic coefficients of variation were obtained for most traits,
indicating high variability in the traits under study. Factor analysis revealed three factors
which determined 2+ percent of yield variation and were named "grain number”, "plant
type and structure” and "grain shape”, respectively. Cluster analysis by "Cubic Clustering
Criterion" and "Pseudo Hotelling T' Test" grouped genotypes in four clusters. Analysis
of variance showed that the differences among clusters were highly significant for most

traits.
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Traditional paddy dryer systems in Iran cause considerable losses in rice procution due to
non-uniform drying. In order to decrease the amount of kernel fissuring and to increase
the drying rate, fluidized bed method was applied in this study for rough rice drying at
temperatures higher than normal. An experimental dryer was used for drying the samples.
The drying experiments were set up to find kernel fissuring percentage and the drying
times under three conditions: fixed, minimum, and full fluidized bed conditions at
temperatures of ¢+, 1+ and A+ °C. Results showed that the amount of kernel fissuring, at
minimum fluidization compared to fixed bed condition, decreased °V7, 1A/ and Yo/ at
temperatures of ¢+, 1+ and A:°C, respectively. This reduction at full fluidization
compared to fixed bed condition, at the above temperatures, was ¢ 7, ©¢7 and ¢/, The
minimum fluidization method took the lowest and the fixed bed method took the highest
drying time. It was concluded that the minimum fluidization drying method had the

lowest fissuring and drying times at all experimental temperatures.
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Kavir Biosphere Reserve covers an area of 1A1e4A hectares situated in the northwest of
Dasht-e-Kavir and east of Daryach-e-Namak. The Biosphere Reserve presents a variety
of habitats, including cliffs and rocky outcrops, piedmont plains, gravelly, deserts and
sand dunes, saline plains and salt marshes, and seasonal rivers and springs. The main aim
of this research is to identify the plant species and to introduce of the flora in Kavir
biosphere reserve. For this purpose, plant samples were collected from different habitats
of the area in three growing seasons between Y44¢-Y434. the life form of species were
determined and the biological spectrum of the area was plotted. The position of the area
concerning phytogeographical classification was studied based on geographical data and
references. A total number of Yo% gpecies and subspecific taxa was identified. These
include ¥ gymnosperms, Y)Y dicotyledones and ¢¢ monocotyledones. Altogether, ¢¥
families and YY¢ genera are known from the area. The following families have the
highest number of species. Chenopodiaceae, Asteraceae, Brassicaceae, Poaceae,
Boraginaceae, and Fabaceae. Therophytes with ) 4A species (¢¢, V%) are the most frequent
life forms in the area. The distribution of Y¢o species (1A,Y7) is restricted to Irano-
Turanian region. Of these, ¥+ species (1 ¥,Y7) are endemics of Iran.
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Iron (Fe) availability is low in calcareous soils of Iran due to high pH levels and presence of
excessive amounts of CaCOy. Ovefertilization by phosphorus (P) fertilizers may aso
decrease Fe availability. The objective of this study was to evduate the effects of P, Fe and
their interactions on the growth and chemica composition of soybean [Glycine max (L.)
Merrill] under greenhouse conditions. Trestments consisted of a factorial arrangement of P
rates (+, £+, A+, )Y+ and Y1+ mg kg as KH«PO:) and Ferates (+, ¥,°, © and Y+ mg kg as
FEEDDHA) in a completely randomized design with four replications. Plants were grown for
A weeks in aloamy soil, classified as Chitgar series (fine-loamy, carbonatic, thermic, Typic
Calcixerepts). Results showed that P application up to A+ and Fe at ¥,° mg kg™ increased
shoot dry matter. Phosphorus concentration, total uptake and P:Fe ratio in soybean increased
by P application but decreased by Fe application. Application of Fe up to Y, mg kg
increased dry matter but decreased it at higher rates. Concentration and total uptake of Fe
increased by Fe application but decreased by P application. Interaction of P and Fe had no
effect on shoot dry matter. Zinc (Zn) and copper (Cu) concentrations decreased significantly
when P was added and manganese (Mn) concentration increased up to ¢+ mg P kg~ but
decreased at higher rates. Iron application had no effect on soybean Zn and Cu
concentrations but decressed Mn concentration at al rates. Prior to any fertilizer
recommendations, it is necessary to study the effects of P, Fe and their interactions on

soybean under field conditions.
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Cultivating rangeland to be shifted to crop land farms commonly causes soil degradation
and runoff generation. This study was conducted to evaluate the cultivation effects on
runoff generation and soil quality. The experiment was performed in a rangeland and a
¢.-year cultivated land located at two slope positions (back slope and shoulder) of a
hillside in Dorahan, Chaharmahal & Bakhtiari Province. A 60+5 mm.hr’ rainfall
intensity was simulated by a rainulator. Organic matter, mean weighted diameter,
saturated hydraulic conductivity, collected runoff and sediments were measured. The
differences between the means were tested using T-test. Results showed Yo, ¥ and AV
increases in the organic matter, mean weighted diameter, and saturated hydraulic
conductivity in back slope, respectively. The increases in these parameters in shoulder
position were Y4, 1+ and YY7. The values for runoff and sediments in back slope were Y
and A times greater than in other similar positions while the values in the shoulder

position were VY and ¢ times greater than the same values in other positions.
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Rice is only second to wheat as amajor food for Iranians. It has to be dried for processing
and/or storing due to excessive moisture content after harvesting. In most parts of Iran,
rice is sun-dried by spreading it on the ground under solar radiation which leads to
excessive losses such as attacking birds and rodents, grain contamination, wind and
rainfall hazards, as well as thermal and moisture stresses. The present research ams to
investigate the feasibility of thin layer solar drying process of rough rice to determine the
appropriate bed depth of seed. A mixed mode passive solar dryer was used. In this
system, hot air is provided by natural convection through an air solar collector. Thin layer
drying process was investigated using the thin layer mathematical models (Newton and
Page models). One of the main aims of this research was to find an appropriate depth that
can be regarded as thin layer. Therefore, bed grain depths of Y, ¢ and 7 cm were selected
for the experiments. The results illustrated that bed depth of Y cm showed the thin layer
drying behavior whereas bed depths of ¢ and 1 cm did not.
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Micronutrients availability including that of Zn is critical for optimum growth of plants.
Zinc availability in calcareous soils of Iran is relatively low due to the presence of alarge
amount of CaCO- and high pH levels. Overapplication of phosphorus to soils may also
cause P-induced Zn deficiency. The objective of this experiment was to evaluate the
effect of phosphorus and zinc application on the growth and chemical composition of
corn (Zea mays L.) under greenhouse conditions. Treatments consisted of a factorial
combination of © levels of P (+, Yo, ¢+, Y+« and Y+ ng P/g soil as KHPO:) and ¥
levels of Zn (+, © and Y+ ng Zn/g soil as ZnSO:. YHO) in a completely randomized
design with Y replications. Plants were allowed to grow for 1+ days and then cut at the
soil surface. Results showed that P and Zn applications increased top dry weight. Applied
P increased P concentration and total uptake in plants, but decreased Zn concentration
and had no effect on Zn uptake. Zinc application decreased P concentration of com but
increased Zn uptake and concentration. The P: Zn ratio in plants increased with P
application but decreased with Zn addition. Application of P and Zn increased Fe
concentration in plant but decreased Mn concentration and had no effect on Cu
concentration. Prior to making any fertilizer recommendations, more research is required

to precisely evaluate the response of com to P and Zn applications under field conditions.

289y iz Sl il Cal Bl plalS Ay 0b) i sy e i paneS poblie Dz LB
Son yiad S5 0 p)l8 il o B M 3las 5 S Sl 0l e 3925 s 4 ol (ST slas s
il oS5 5 0ty 1 (555 5 yid 3l anlllae GalesT cnl 5l Ban 090 oS 10 (55, 3905 9 o Cunl
5100 50 25 20) jaud mho gy Jols (o, & pp0a Galojl 05 SIS Lalps 5o (Z€A MAYS) o)
pr55500 10 55 o) (g5) mlas as g (oemslty (39,00m050 Slind ke 5l S 05 )0 4aud 055 S0 200

59500 i) 0590 Job o Lol 1S5 s b Bolai YalS 7 )b gyl 10 {539, Slidga e S5 05 48 (9,



www.Endbook.net

283 %S b 1 o dwa P
€O (savmi b - jEaa i
il

Wl Ebley S (So5 5l lS ol Gbb 5o g 0
g obale pa s 0 pls o8l il gy b g fed Bran b D)8 plea iSu S esle ()9 45 ol L s
Cile (59, Byan ot 8l 59y JS iz g ols 2l | (5, il Jy el oS 50 1) hd JS i
Hmed 3 b 59, 4 paed S Ol RIBN) 69, JS D g clile Jg i alS 053 gl S (o) jand
) 5She clile (g s oSy ol cale Bl ca 55, 5 Shed Bpan 28l (alS (55, Bras by (il
yan o ody Galy ;5350 b)) Sl 8355 drogt wigTim 5l iy B e il (5,51 5 ol tals

b oo 3k slas e bl il )0 g yis Slaawyp 4 iy, 9 Hied



www.Endbook.net

San dass i ol «284 »

13y
In order to investigate the best planting time and rice cultivars for the conditions in
Khuzestan Provinec, seven high quality cultivars of rice namely Domsiah, Binam,
Ramasanali Tarom, Sang Tarom, Hasansarai, Tarom Mahalli, Daylamani and Anboori
were selected and studied in ¢ planting dates starting in Mid-May, with intervals of ‘e
days. The experiment was conducted as a split plot design in randomized complete
blocks with ¥ replication for Y years from Y442, Main plots were planting dates and
subplots were alocated to cultivars.
Results of this experiment showed that significant differences existed among planting
dates on grain yield only in the second year. Grain yields were different among cultivars
in the two years of study. Simple and combined analyses indicated that there were
significant interactive effects between planting dates and cultivars. Tiller number was
different between planting date and cultivars in the first year. Interactive effect between
planting date and cultivars on tiller number was not significant. Maximum grain number
in spike obtained early June planting date (Y1 grains per spike) and lowest grain number
in spike obtained early May planting date (YA grains). Among cultivars, Anboori with
VoY and Daylamani with VY grains had maximum and minimum grain numbers in spike,
respectively. One-thousand grain weight was maximum in the early June planting date.
Among cultivars, Binam and Daylamani had maximum and minimum grain weights,
respectively. Highest fertility percentage was obtained in early June planting date
compared to other planting dates. Fertility percentage of cultivars depended on
temperature at growth stages before and at anthesis, which was early June for al
cultivars. Among environmental factors affecting plant growth, temperature was
relatively more important than other factors, particularly than the photoperiod. Even
under Khuzestan conditions, there is a wide range of temperature levels for rice planting
(from early March to early November); however, even this wide temperature range may

not be enough to provide favourable conditions for planting all the cultivars.
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A maor limitation for higher yield of rice plant is water availability. Water use efficient
varieties tolerant to upland conditions could help to relax this limitation. Three separate
experiments were conducted to study the effects of water regimes on growth, aerenchyma
formation, and nutrient absorption of Iranian rice varieties. In the first experiment, five
varieties of rice were grown under three different irrigation levels. The second experiment
involved the study of nutrient uptake by Saezandagee and Tarom varieties under four different
water regimes, and in the third experiment, the effect of aeration on growth characteristics of
Sazandagee rice was assessed in a hydroponics system. Results of the first experiment showed
that submerged conditions continuoudly or after four weeks of initid growth had a significant
effect on plant growth. Aerenchyma formation was affected by rice varieties and was less
affected by irrigation status. In the second experiment, plant growth characteristics were
affected similar to experiment one. Also it was shown that nutrients such as P, Mg, and Fe
were absorbed with higher efficiency under submerged conditions. Results of the third
experiment reveded that aeration had no significant effect on plant growth characteristics.
Based on the results of these three experiments, it can be concluded that better performance of
rice plant under continuous or partial flooding is mainly related to higher absorption of somd
macro-and micronutrients.  Therefore, this parameter should be considered in water

management programs for rice.
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The appropriate planting pattern of safflower in summer planting might be different from
the planting pattern suitable for spring planting, and this has not been determined under
environmental conditions. A field experiment was conducted in the summer of Y+ .-,
using a randomized complete block design with a split plot layout and three replications.
Main plots consisted of three row distances (Y« cm flat and ¢© and "+ cm on bed), and
sub-plots included three planting densities (*+, ¢+, and ©+ plant m™). The experiment
was planted in June ‘Y using local safflower variety of Isfahan, named Koseh. Leaf area
index, number of heads per branch, number of seeds per head, )+ +-seed weight, seed
yield per plant and harvest index were not significantly effected by row distance. Increase
row distance significantly enhanced most developmental stages and increased number of
branches per plant and per square meter, but significantly decreased number of heads per
plant and per square meter and seed and petal yields. The highest seed and petal yields
(YA€) and YVY kg per ha, respectively) were obtained with ¥+ c¢cm row distance. Plant
density had no significant effect on number of branches per plant, number of seeds per
head, '+ +-seed weight and seed yield per plant and per unit area. Plant density
significantly enhanced most developmental stages and increased leaf area index, number
of branches and number of heads per square meter, but significantly decreased number of
heads per branch and per plant, petal yield and harvest index. The highest seed yield
without petal clipping (¢¥¢) kg per ha) was obtained with ¥+ cm row distance and
plants m™ treatment. The results obtained in this experiment indicate that this planting
pattern might be appropriate for summer planting of safflower under conditions similar to

this experiment.
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The objective of this study was to evaluate the litter quality of three dominant pasture
species, and the relationship between litter quaity and C dynamics under different range
managements in native rangelands of SabzKou. Aboveground litters from three dominant
species including, Agropyron intermedium (AP), Hordeum bulbosum (HB) and Juncus
stenophylla (JU) were collected in an area protected from grazing for ‘e years.
Concentrations of N, P and K in litter samples were determined. Litter decomposition was
aso studied by using a litter bag experiment. Bagged litters were incubated under field
conditions at grazed and ungrazed sites for one year. Concentrations of N in litters were
Y, YV, ), Y and +,9A, respectively, for AP, JU and HB. Assuming ©+7 C in the litter, C/N
ratios of litters were YV, Y, YV,¥ and ©V,), respectively, for AP, JU and HB. The litters of
AP, JU and HB contained, respectively, *,\¥, ;)Y and +,Y)Z of P, and Y,+£¢),+) and
V,v¥7 of K. Results indicate no significant (p>+,+°) and consistent difference in litter
decomposition rates between grazed and ungrazed areas. The three pasture species,
however, showed significant (p<+,:)) differences in litter decomposition rate. It is
appearing that the trend in litter decomposition of these plant species correlates initially
with litter C/N ration, but other quality parameters of litter as well as soil environmental
conditions would likely affect the litter decomposability in advanced stages of
decomposition process.
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The physiologica characteristics of winter wheat (cv. Shiraz) were evaluated in a Y-yrs
field study by using a spilit plot design with four replications. Main plots consisted of

™ and January °™ and four planting

three sowing dates (November 1™, December
densities (Yo, Yo+, Yo. and ¢°+ plantsm') were assigned as sub plots. The results
indicated that delay in sowing was associated with a significant reduction in the grain
yield. So that the grain yield in sowing date of January °™ was significantly less than it in
sowing dates of November 1™ and December ™. Moreover with delay in sowing date the
developmental rate of wheat was enhanced and plants reached maturity more rapidly. The
trend of the leaf areaindex changes and the dry weight of the plants were under the effect
of experimental treatments, leaf area index was found to be greater at the higher densities
and early planting date. Number of stems per m' were decreased with delay in the sowing
date, although at the higher densities, the number of stems per m" was greater, despite
severe tiller death observed at these densities. The study of trend of dry weight changes
during the season indicated that biomass was greater at higher densities and earlier
sowings, which resulted in earlier ground cover and higher amount of radiation
interception. In conclusion, the results of the present investigation revealed that to
achieve a reasonable grain yield, the 1" of December and Y°+ plants per m" were the best
sowing date and planting density for wheat (cv. Shiraz) under similar agro climatic

conditions with the present investigation.
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Whole plant sunflower and sunflower without head were ensiled in plastic containers using
additives in a 2° 2 2° 2 factorial arrangement in a completely randomized design with
three replicates. Additives were molasses, urea (at ¢ and +,° percent wet basis
respectively), and a bacterial inoculant (Agros (“gr/ton of forage as manufacture's
instruction). Compared with silages without head, ensiling sunflower as whole plant
resulted in lower pH, neutral detergent fiber (NDF) and ash versus higher concentrations of
crude protein and ether extract (EE). No significant effect of seed was observed on lactic
acid concentration and dry matter degradability (P<-.+°). with the addition of molasses,
the cell wall components and the EE concentrations reduced, but dry matter content
increased. Highest degradability of dry matter was also observed in molasses treated
silages (average °A,+ ¢, P<+,++ V. with the addition of urea a significant increase was seen
in CP content of either whole plant or headless silages (P<-.,+ ++ ") with no effect on other
fermentation characteristics. Bacterial inoculation of silages elevated the levels of lactic
acid (Y,AYZ DM) with more pronounced effect on headless than whole plant silages.
Regardless of type of addities, butyric acid concentrations were ideally minima (near to
Y7) indicating least clostridial damage. The qualitative visual evaluation of the silage on
the basis of scale of -Y+ for the smel, colour and structure of the silage and giving number
to the mold damage on the basis of '-) + placed all the treatment in an acceptable quality,
although the mold damage was highest in silages without molasses. Results of this
experiment indicated that better quality of silalges could be provided by adding molasses
and ensiling whole plant sunflower. Improving quality of silages contained molasses might

necessitate the additions of a source of water-soluble carbohydrate at ensiling.



www.Endbook.net

o,
o

@95» pawasii 4bj TN PO
F—a 1

slodlan 5 533l azx 5l oolisl b S5 a b 2222 5516 £,k S 4o ails 3 5 s b o ST oS
4 e s ke lias L3l 5 mglans o JyeSe JSh 4 o 093l w08 sl (alBiule)] ©)jgody (Sedy
o5 5% 055 6 olie 4 5 (AQr0O0S) (g ST )5 oL L 655L 5 5 (39 w250 0I5 (i 05l 5 (339 oy
() 3ol (3% Pl 5 o 55 (5350 Jo01e) JolS oS 500 sl 1o, Si8T s S 5oy asle
P sz plS elism Sbile lie j0 g S 2S5 Jsl ojlgns cdile PH L plaidlw sy 4 i
55 oml i ylosime DS iz ool (g pdyanzz 5 SV al wdg Blod 5l Jg s i (2150s5)
SISl o sl s ek o)lens izl el b ad el Lodle y0953) (P> 0/05) coslas ssmg asass
Grimd 25 o i 455 by sl YL o] SKas oole e g Sis oole (5 Jg ieS oadglow
(P> 0/007) ds ;51 e ,s 58104 JIs odlo (sloidns (5eSlos) o 00y odho (lyls (cloidlns yo St ool
) oadishs (o, Solbl 09,5 50 xSl nl 5 92 YL (g lasine joboa |y laslows ol a5 Jlade o5 o5l (0939
D534 09l 5 Wl cass 6 I8 e jebay et Slao L (0/0001>P) sg LS (o g b ails of o
Gl cnl 45 (00,5 21B1) 5 YU laghew ;5 1, SV sl il ondighow (s, Slidl 4y (6 55k 0933 (izeon
RY PRI KPS PO B - S| L] S PORYVIRY K JON-NP P WY FOW o, LT 51 i als eas eadghow o, SolT o
Sy 00y £ 3a S Ly o] & ygods sl dan Ky iy domsl ke o 3533l 55 5l ,kics 0 (P>0/05)
oo o ool sl (&5 (550l Dbyl o9 (b S eass JBla sasmolis o (e 02 4 Sus3)
S L odgazo (o | Lo jlad aon 1-10 bl (SO5S (61880 505§ Plow leiSlu 5 90 « S5, sl 1-20
L a5 ols s (o] b iog: 005 S (g o sine jobay (dle i3y glaidems 3525 (ol b wlol,8 Joud L8
S5e 45l e 10,5 s (5 FCehS b sloskew Blgios Do (99381 5 JelS ol g0 Gl ST (405 sl
9953 el Rl CieS Ly Dl S 2l sl o5 wil o] Sl conl (Son odle 09381 b sl CoieS

e 55975 Jolome SlotlyonsnS 5 (orrie



www.Endbook.net

o s __ b..a..a.cu‘_,b) «296 »
==
o
o
YL, 4
g—-v_
79y

The Genetic basis of grain yield and related characteristics were studied by a generation
mean analysis in five crosses of winter wheat (Triticum aesivum L.) "Roshan",
"Mahdavi”, "Inia’, "Atila" and "Goscoyin" cultivars aong with their F,, Fy, BC, and BCx
populations were evaluated by a split-plot design with crosses as the whole plot in a
randomized complete block design with two replications and generations were applied as
the subplots. Analysis of variance revealed significant differences among generations for
studied characteristics including the grain yield per plant, the number of spikelet per
plant, the number of spikelet per spike and grain weight per spike. For the majority of
traits and crosses, F/DH""" was less than one, indicating that the sign and magnitude of
gene actions were different. Estimates of broadsense and narrow sense heritabilities were
low for the grain yield per plant compared with other traits, rating from YA,o7 to oA,/
and Y¢7Z to €A,07 for the five crosses, respectively. Genetic components of generation
means were calculated by fitting different models and choosing the best model indicated
that the impact of additive, dominance and epistasis genetic components in controlling

the traits depend on the cross and the trait under study.
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Manganese toxicity occurs in many agricultural and natural ecosystems under the various
soil conditions such as the nature of substrate, acidity, flooding or vicinity to the mining
areas. The objective of this work was to study the effects of excess Mn in the growth
medium on three important crop species, namely rice (Oryza sativa L. cv. T. Hashemi),
maize (Zea mays L.cv.SC.Y+ ¢) and sunflower (Helianthus annuus L.Mehr). Plants were
cultured in the hydroponic medium under controlled environmental conditions and
treated with + (control), Ye e+ Yo and Y++ nM Mn for VY days. Dry mass production,
the effect of supplemental Mg and Ca on the toxicity expression, root respiration and K*
leakage from shoot and root tissues were studied under the Mn treatments. In order to
study the effect of light intensity on the expression of toxicity symptoms, plants were
cultured under the different light conditions, thereafter their growth and metal uptake and
transport were studied. Sunflower plants treated with the ©+ nM Mn and higher, showed
dark-brown spots associated with the treichomes on the leaes and petioles. Maize plants
developed interveinal chlorosis and any visual leaf symptoms was observed in rice. In all
of the studied species, a great portion of the absorbed Mn was translocated into shoot, the
highest transport was observed in sunflower and the lowest in maize. No significant
correlation was observed between the expression of Mn toxicity and the accumulation
rate of Mn. Growing under the low light intensity, in addition to the lowering biomass
production, increased or decreased the toxicity effect depending on species. Mn-toxicity-
induced root respiration was not associated with the differential response of species to
Mn toxicity. In contrast the change of K™ leakage from shoot and root tissues was well

correlated with the toxicity response of tested plants.
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This study was conducted to evaluate the effects of four levels of irrigation and four plant
densities on the seed yield and seed quality in three soybean cultivars in a split factorial
design, based on the completely randomized blocks, with three replication for two years.
The Irrigation treatments were assigned to the main plots, and the plant densities and
cultivars to the sub plots. Results indicated that soybean seed yield was influenced by the
different irrigation and plant density levels in the both years. Irrigation levels I+ produced
the highest and |: the lowest seed yield. It was also reveded that the plant density Dy
produced the highest and D, the lowest seed yields. Among the cultivars under
investigation, Vy produced the highest and Vr the lowest seed yield. Seed oil and its
protein contents both were affected significantly by the irrigation levels, plant densities
and cultivars in both years. The plants receiving |, treatment had the highest and those
having |, the lowest percentages of seed oil. Changes in the plant densities also affected
seed oil and protein content. The plant density of D, caused the seeds to have the highest
oil and lowest protein percentages. However, D: decreased oil and increased protein
percentages. The highest water use efficiency was obtained from I+ and that of the lowest
value from I,. The results also indicated that D: had the highest and D, the lowest water
use efficencies. Therefore, it could be concluded that the water use efficiency can be
increased by increasing the plant density per unit area. The highest efficiency for
biological and grain yield belonged to Vv and V, respectively where as the lowest
efficiency for those two mentioned characters belonged to V, and V-, respectively.
However, the treatment IV Dy is recommended for higher the seed yield production per

unit area.
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Under irrigation and in double-cropping system, a large amount of plant residue remains
after harvest that along with the limited time for residue decomposition and complete
seedbed preparation, necessitates reduced tillage and special residue management. In the
present study, the effects of various seedbed preparation methods on vegetative growth,
yield components and seed and oil yields of sunflower (Euroflor hybrid) were studied in
a barley-sunflower cropping system during Y+ + . Three residue management treatments
(standing, partly removed and burned) anong with five tillage systems (moldboard + disk;
chisel + disk; disk; moldboard and furrower as the minimum tillage) were laid out in a
split-block design with three replications. Burning residue treatment significantly
increased plant dry weight at various developmental stages and also head diameter.
Number of seeds per head, )+ seed weight, harvest index, and oil yield were non-
significantly higher in the burned residue treatment. Seed yield was significantly higher
in the burned and partly removed residue treatments. Moldboard + disk and chisel + disk
treatments significantly produced higher plant dry weight at various developmental
stages, head diameter and seed yield. Number of seeds per head, Y+ ++ seed weight,
harvest index, and oil yield were non-significantly higher in these these treatments.
Minimum tillage ranked the lowest for these traits. The results of this experiment indicate
that chisel + disk treatment with the partly removed residues might be an appropriate
seedbed preparation method in a barley-sunflower double planting under conditions

similar to this experiment.
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Edible-ail flax (Linum usitatissimum L.) can be an alternate oil-seed crop. Seeding date
IS very important in obtaining higher grain yields and a successful flax production. The
present study was conducted in the year Y-+ + to determine the effectof seeding date and
genotype on yield, yield components and maturity of edible-oil flax. In this study, a
RCBD with three replications, in which the treatments were organized as a split-plot
experiment, was used. Seeding dates (Oct. 'V, Nov. Y1, March Yo, April ¥, May V¢,
June 'Y, July Ye) and genotypes (four breeding lines of edible-ail flax) were considered
as the main and the subfactor, respectively. The number of capsules per plant, seeds per
capsule, - +-seed weight and seed yield were highest for all genotypes in the first
seeding date. Average seed yield in the first seeding date was almost twice, triple and
eight times as much as the second, third and the last three seeding dates, respectively. In
the second seeding date there was no emergence because of low temperature. The
genotype and seeding date interaction on seed yield and maturity was significant. In
general, delayed seeding was accompanied by reduction of emergence, number of days to
maturity, yield and yield components in all genotypes, with the exception that the last
seeding date led to increased number of days to maturity and seeds per capsule. Based on
regression anaysis, seed weight, number of seeds per capsule and number of
seedlings/mY were the most important components that contributed in seed yield
variation, respectively. But, most of the variations in seed yield per plant was affected by

number of capsules per plant and number of seeds per capsule, and in that order.
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Although safflower is known to be a cool-season crop, it is usually planted as a summer
crop. Thus, an experiment was conducted in Y+ + +, to study the effects of date of planting
on growth, yield components, and seed yield of safflower. Five planting dates (March Y,
April 'Y, May )+, June A, and July ' Y) and four safflower genotypes (Arak YAY), |local
variety Koseh, Nebraska '+, and Veramin Yi¢) were evaluated using a randomized
complete block design with split-plot layout in three replications. Date of planting was
considered as the main plot and cultivars were randomized in sub-plots. Delay in planting
from March 'Y to may )+ reduced plant dry weight per unit area, number of heads per
plant, number of seeds per head, seed yield per unit area, harvest index and petal yield.
The above traits increased as planting was further delayed from May )+ to June A.
Highest seed oil and lowest seed protein contents were also obtained for this planting
date. Plants of July )Y planting date did not reach physiological maturity. Among the
genotypes evaluated and over planting dates, the highest and lowest number of heads per
plant, )+ + +-seed weight, and seed yield were produced by Arak YAYY and Veramin Y4¢e
(mean of the first and second planting dates), respectively. Highest seed yield (¢2VY kg
ha') was produced by local variety Koseh in June A planting date. It might be concluded
that this variety has adapted to the summer planting conditions by natural selection.
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The significance of haploid plants as genetic and plant breeding tools has been recognized
for a long time. Haploid production techniques including anther culture, isolated
microspore culture and intergeneric hybridization between wheat ©~ Hordeum bulbosum
and wheat ©~ maize have been used to produce homozygous lines which accelerate
breeding programs. In this study, wheat ~ maize hybridization and anther culture
techniques were used for haploid production in six wheat genotypes. The results showed
that V+,V7 of regenerated plants through anther culture were abino plants and only Y4,Y7%
were green, while the plants produced through wheat © maize method were al green.
Ploidy variation was not observed in plants regenerated through wheat = maize
hybridization. It was concluded that wheat © maize crosses would be an appropriate and
practical method for haploid production in different wheat genotypes, which in comparison

with the anther culture method has a higher efficiency.
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In irrigation scheduling, one question is "how much is the optimal depth?". In this study the
optimal irrigation depth (by assuming the power distribution function and by taking into
consideration the distribution function, which governs the data (normal distribution)) by
considering the environmental effects was determined for three water management
strategies (i.e. unlimited, limited nitrogen leaching and environmental protection) for wheat
under center pivot irrigation system. The system layout in Y'Y hectare field was installed
according to the ASAE standard. Four radial lines of catch cans were used at intervals of
im (two radia lines of catch cans A and B, were installed on the maximum slope with 3°
between every two rows and two radial lines of catch cans C and D, were installed on the
minimum slope with 3° between every two rows). The field data were colleced by the five
different speeds of the center pivot system. The economical ratio (C) for three water
management strategies were YV,V4, ¢,6A and V,¢2, respectively. The optimum irrigation
water was calculated for the three different management strategies. The results indicated
that the lowest value of optimal irrigation depth was observed under the unlimited strategy,
and the highest value of optimal irrigation depth was found for the environmental
protection strategies (both with assuming power distribution and normal distribution
function).
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An experiment was conducted in Y+ ) to study trait relationships and to determine the
direct and indirect effects of different characteristics on grain yield of rice (Orgza sativa
L.). A 9 2 factoria experiment in complete randomized block design with ¥ replications
was used. The two factors were 4 cultivars, namely: Hashemi, Ali Kazemi, Binam,
Sepeedroud, Nemat, Khazar, Taichung, Chanto, and Usen, and Y planting patterns
(15" 15 cm and 30" 30 cm). Significant differences were detected among cultivars,
between planting patters, and their interaction effects. The direct effect of the number of
paniclesm’ on grain yield was positive and significant in both planting patterns and their
combined analysis. Heading date had a positive and significant direct effect on the
number of paniclessm"’ in both planting patterns and their combined analysis. Only in
30" 30 cm planting pattern, a positive correlation was found between biomass at heading
date and the number of paniclessm’. Grain weight per plant had a direct and positive
effect on panicle weight in the ¥ cases studied. Also, in al the cases studied, flag |eaf
area had positive direct effects on grain weight per plant. Grain filling rate and effective
grain filling period increased in 30" 30 cm planting pattern. Native cultivars
demonstrated longer latent period. Grain filling rate and effective grain filling period
showed positive direct effects on grain yield in both plantings. According to the results
obtained, an increase in the number of paniclesm’, rate of grain filling, and effective
grain filling period would enhance grain yield. Selection for heading date, grain yield per

plant, and flag leaf area would also indirectly increase grain yield.
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Potato (Solanum tuberosum L.) has relatively weak root system and required high
nitrogen fertilizer which is costly and may pose environmental pollution. This study was
conducted to compare root morphological characteristics and nitrogen uptake of some
potato cultivars growing in Iran. A greenhouse experiment using a completely
randomized design with ¥ replications and A potato cultivars including: Arinda, Agria,
Premiere, Diamant, Concord, Marfona, Marodana and Nevita was conducted. Virus-free
seed tubers were planted and grown up to flowering stage. The plants were then
harvested and their root length (RL), root average diameter (RAD) and root surface area
(RSA) were determined using a DeltaT Scan image analysis system and Windias
software. Root length density (RLD), root length and shoot weight ratio (R/S) were also
calculated. Dry mater production and nitrogen accumulation (total nitrogen uptake)
(PNA) were also determined. Soil inorganic nitrogen was measured before planting and
after harvest. All measured parameters, except RAD, were significantly (p<-, - ©) affected
by cultivar. Large differences observed between cultivars for al traits indicated genetic
diversity among the studied potato cultivars. The highest and the lowest values of RL,
RLD, RSA, R/S, RDW and PNA were found in Marfona and Nevita respectively. Based
on cluster analysis, cultivars were divided into four different groups. Under the condition
of this study, Marfona was superior whereas Arinda, Nevita, Marodana and Agria were
inferior. Due to the high differences in root morphological characteristics and nitrogen
uptake among potato cultivars, plant breeders may produce cultivars with larger root

volumes and high nitrogen uptake.
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Self incompatibility
Self pollination
Self compatible
Self fertile

Self fruitful

Self fertility
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Self pollination
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Standard normal distribution
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Steep

Sterility

Stomata

Structure

Sub plot

Sufficient

Sufficiently

Sugar beet

Susceptible

www.Endbook.net

Tl 4

Josies
Spike al
Spikelet azeltns
Split block design Sl colenl 7,k
Split plot design O bl 25k
Spore Sl
Square root JRes
Staining Sl K,
Stalky Sl aslu
Stamina POSIONE3
Staminate Mezn S
Stand 0o

o laitinl Jloy & 509
el pgas

Syl

w“*‘-’-’ub) «382 »




«383» ‘o O le)‘

www.Endbook.net

o,

PR PPY)

.,,1

Synapsis

Synchronous manner

Systematic designs

Take place
Target site

Tassel

Task

Taste
Taxonomy
Temperature
Tender

Test of hypothesis
Testcross
Tetraploid
Texture

Thaw

Theory

Thicken
Thickly

Three way cross
Threshing

Tilth

o
e

Olood 05 &

ool &,

sl ol
Q)S Jflf

S Sdes

oy

ole san il

KT JEPPR

0ALiS o 5 ¢ ol
3 Qyﬂ

9031 Lol el S s
Sslyl s

Sesle

¥ 08 S bl a So cls s
So9s

colies b

@55 o

SSP O



Transformation
Translation
Translocation
Transmitter
Traverse
Treatment
Triad
Trihybridism
Tripping
Trisomic

Two way classification

Typica

Unbalanced diallelic

Unbiased estimate

www.Endbook.net

aari b« 384 »

Ea,

g |
Fa 7
a3 P

[V

Tissue céb
Tissue culture el s
Tomato e
Total Js
Transcript Coligia,
Transcription 535
Trans 2l
Transform odle JWl e 0,57 baws (0,5 65,50

Sl (95 58 i

£93929 2lml>

U 4w dcgomo

&5 4w el cpandy yd (55
axig ;o il o9

Sooga (S5

ab,bo 9o gun aib

el

Oilgel (T g0

VSLRTE®



385» saazi yUbj

www.Endbook.net

o,

mat Suua

:

Uncertainty

Un cropped
Underlying
Undesirable
Undifferentiated
Undisturbed
Uneven
Unicellular
Uniformity trial
Universe
Universally
Unsuitable
Uptake
Usefulness

Utilize

Vaccinate
Validale
Validate

V apor
Variability
Variable

Variance

MIG.@'BJ.C

s<lyy oS e

oS &)
ool
Sl S5
S8 plales]
ol
el
OLb ceslial
O3S Pix
Sucdie
NESTBLN

\
=55 wbo il
oL i (o)) ool plas ey
b))
e

obls



www.Endbook.net

s ol «386 »

o
4
Juure=

Variant OF U5 < pess L8
Various cilizes glgil
Vascular bundle &gl Sloiws
Vast S o3 epabae
Vector J8U ;955

V egetable remains oS sl

V egetative reproduction 2L e oy
Vein S5,
Versatile S e

Via b

Viability &5 dlez ol
Viable oile 0055 bl ¢ Suile 0w
Vigor 9 ey

Virus CPIRI

Virtue CemolS oo 5o
Vortices o5
Vulnerability Gy ]

W

Wander S

Warmth 5

Waste S il calbly 28,00
Weathering S ojlen

Weed 5y il



www.Endbook.net

v Suse

«387» i b L Rt

Whereby O ahews 4 a5
Widely sk
Widen O0OS o
Widespread 08y
Wind vane Lasols
Within group sum of squares 09,5 U3 Slas po g game
Whole plot ol &8 ()5 ples
Woody 97

X
X ray X anil

Y
Yield s Shes

Z
Zygomorph ehtl sla J5
Zygote PA NS

Zygotene (oo 1 5855 5o (sl al>50) 36535



www.Endbook.net

15 s MUL') «388 »

Albinism: absence of chlorophyll in plants
Albino seedling: awhite seedling due to a recessive gene
Allele: one of two normally aternate forms of a gene, one being the normal wild type
(+), the other the mutant type. When three or more alleles exist for any given locus in the
chromosome, they form a multiple alelic series. Such cases are less frequent than those
with only two aleles at alocus.
Allopolyplohd: a polyploidy organism derived from three or more chromosome sets of
different species.
Amphidiploids:a species or type derived from doubling the number of chromosomes

found in the original F; hybrid of 2 different species; an alopolploid.

Aneuploid: an organism or cell containing a chromosomal complement different from

the normal for gametes and 2n for somatic cells, e.g; 2n+1 or 2n-1.

Anther: in seed plants the part of the stamen where pollen grain are formed.

Apomixes: reproduction in which fertilization dose not occur, so that resulting seed
represents a vegetative propagation usually of an unreduced femal e gamete.

Asexual reproduction: any method of reproduction not involving the formation of
sexual cells or gametes.

Autogami: self-fertilization.

Autosomes: chromosomes other than sex chromosomes. Chromosomes 2 and 3 in

drosophila are termed autosomes when balance in sex determination in considered.

Backcross: across of an F; hybrid to either of its parens.

Biometry: the branch of science which deals with statistical proceduresin biology.
Biotype: pure line; aterm coined by George H. Shull to describe pure lines produced in
corn by inbreeding.

Breeding: the art and science of changing plants or animals genetically.



www.Endbook.net

B8 panmrti ybj TN PP
I
e
oo o T

Callus: plant tissue consisting of dedifferentiated cells, produced either as a result of
tissue wounding in the plant or by the growth of plant tissue explants on semisolid media.
See also callus culture.

Centromere: the spindle fiber attachment region of a chromosome. Usually the c. is
cytologically distinguishable from the rest of the chromosome.

Chemical mutagen: one of many chemicals that is capable of inducing mutations.
Chiasma: the point of interchange between chromatids of homologous chromosomes at
meiotic prophase; thought to be the place where crossing-over occurs.

Chromatid: a daughter chromosomal strand during prophase and metaphase of meiosis
and mitosis before separation at anaphase. Following separation, chromatids become
daughter chromosomes.

Chromosome: a deep-staining, rodlike body in the nucleus of cells. Visible at cell
division. Chromosomes contain the genes, the heredity determiners. All species have
characteristic chromosome numbers.

Chromosome mapping: the location by linkage test of genes in the different
chromosomes in linear fashion by the strength of the linkage of the genes.

Clone: agroup of organisms descended by mitosis from a common ancestor.

Codon: three adjacent nucleotids that code for an amino acid.

Crossing-over: an exchange of segments of homologous including linked genes at
meiosis. The process isinferred from breeding results.

Cytoplasm: the protoplasm of the cell surrounding the nucleus.

DNA duplex: the normal double-stranded from of DNA.

DNA polymerases: enzymes that synthesize a new strand of DNA complementary to an

existing DNA or RNA template. See reverse transcriptase DNA polymerase 1.

DNA sequencing: determination of the order of nucleotidesin a DNA sample.

Diallel cross , complete: the crossing in al possible combinations of a series of
genotypes.

Diakinesis: a stage in meiotic prophase in which the paired chromosomes are much

shortened and thickend. The nucleoulusis still visible. D. precedes metaphase 1.
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Dihybrid: ahybrid for two different genes.

Diploid: having a chromosome number just twice the haploid gametic number. At
meiosis homologous chromosomes from pairs;, hence the name, meaning double or
twofold.

Diplotene: astage in late meiotic prophase 1 in which the paired chromosomes have each

become double so that each pair has four strands. Chaismata are visible at this stage.
Crossing-over also occurs here.

Dominance: complete suppression of the expression of one allele by another at the same
locus in the chromosome. The suppressed allele is termed as recessive.

Donor parent: the parent from which one or a few genes are transferred to the recurrent
parent in backcross breeding.

Duplication: a repeat segment of chromosome. Bar ‘gene’ in drosophila is a short
duplication.

Endomitosis. a doubling of the chromosomes without a division of the nucleus, giving
rise to polyploidy. Chromosome strands separate but the cell dose not divide.

Exons: those parts of the sequence of a eukaryotic gene that code for the final protein
product. In most eukaryotic, noncoding regions knows as introns separate the coding
region into a number of distinct exons.

Genome: the complete, single copy set of genetic instructions for an organism.
Genotype: the genetic constitution or gene makeup of an organism. When dominance is
involved the genotype can be determined only by breeding. The contrasting term is
phenotype.

Haploid: having half the number of chromosomes found in diploid organisms.
Hemizygous: having but one gene present, with no homologous allele. Genes in the x
chromosome are hemizygous as are the genes in haploid organisms.

Heredity: transmission of traits from parent to offspring.

Inbreeding: mating of related types; consanguineous mating. In plants self-pollination is
the closest possible inbreeding and results in pure lines rather quickly. Next closest
inbreeding is mating of sisters with brothers.
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Interference: the crossing over of two linked genes at meiosis which ‘interferes’ with or
reduces crossing over in regions adjacent to the two linked genes. | . is detected when
studying crossing over of three or more linked genes.

I soalleles: alleles indistinguishable except by special texts.

Karyotype: the character of the chromosomal complement with reference to the
comparative size, shape and morphology of the different chromosomes.

Linkage: the association of two or more characters in inheritance caused by two genes
associated in the same chromosome. The nearer the gene are to each other, the closer the
linkage.

Mass selection: a from of selection in which individual plants are selected and the next
generation propagated from the aggregate of their seeds.

Meiosis: a specia type of cell division found in gamete production. It consists of two
divisions, one of which is reductional. Homologous chromosomes pair and assort at
random to produce gametes with the haploid number of chromosomes.
Microsporogenesis: the process in which microspores are produced. Meiosis produces
four cells that, when mature are the microspores (pollen grains).

Mitosis: cell division in which chromosomes are al divided equationally so that daughter
cells have exactly the same number and composition as the original.

Monosomic: having full set of chromosomes minus one chromosome, 2n-1.

Mutagen: any substance, chemical or physical that causes genes to mutate. Some genes
are mutagenic.
Mutant: avariant from the normal or wild type that is inherited in a menelian manner.

Nullisomic: the complete lack of agiven chromosome pair, 2n-2.

Operon: agroup of functionally related genes regulated and transcribed as a unit.
Outbreeding: mating of unrelated individual or individuals not closely related; the
opposite of inbreeding.

Outcross: across usually natural to a plant of different genotype.

Parthenogenesis. reproduction without fertilization.
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Pedigree breeding: a system of breeding in which individual plants are selected in the
segregating generations from a cross on the basis of their desirability judged individually
and on the basis of a pedigree record.

Phenotype: the appearance of an individual produced by the genotype in cooperation
with the environment.

Pleiotropic: with multiple effects, usually in parts of the organism not obviously related,;
e,g., flower color and seed coat color.

Polycross: open pollination of a group of genotypes in isolation from other compatible
genotypes in such away as to promote random mating.

Polygene: one of many genes necessary for a given phenotypic effect as found in
quantitative inheritance.

Polymor phism: the occurrence together in the same population of two or more distinct
forms at frequencies too great to be explained by recurrent mutation.

Pseudoallels: ‘false’ alels, once thought to be aleles but which have been shown to be
separable by crossing over.

Reciprocal crosses: hybrids made by using the mutant type as female in one case and as
male in the other.

Recombinant: transformed cell with recombinant DNA molecule.

Recurrent parent: the parent to which successive backcrosses are made in backcross
breeding.

Recombination: any process that helps to generate new combinations of genes that were
originally present in different individuals.

Rever se mutations: mutations from a mutant type to the normal or wild type allele. Less
frequent than the mutation from the wild type to the mutant.

Segregation: the separation of alleles during meiosis, giving rise to a separation of the F,

progeny into distinct types.
Self pollination: pollinating a plant with its own pollen; selfing.
Sexual reproduction: reproduction by the production of male and female gamete

followed by fertilization.
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Single cross. the hybrid of two pure lines.

Somatic cell: a cell in the body of the organism, with 2n chromosomes. The contrasting

type is the germ cell, with n chromosomes.

Species: the unit of taxonomic classification into which genera are subdivided. A group
of similar individuals.

Standard error: astatistic which is the extimated value of the standard deviation.
Sterility: inability to produce offspring.

Synapsis: the conjugation or pairing of homologous chromosomes at meiosis.

Testcross: the cross of an F, by the homozygous recessive, useful in linkage studies.

Contrast with backcross.

Tissue culture: the process whereby small pieces of living tissue are isolated from an
organism and grown aseptically in a defined or semidefined nutrient medium. Originally
the term was used to describe the culture of whole fragments of explanted tissue.
Currently the term covers both organ culture and cell culture.

Top cross: a cross between a selection, line, clone, etc., and a common pollen parent
which may be a variety, inbred line, single cross, etc. the common pollen parent is called
the top cross or tester parent. In corn, atop cross is commonly an inbred-variety cross.
Transduction: the transfer of genetic material from one cell to another by means of a
viral vector and the subsequent incorporation of this genetic material into the genome of
the recipient cell.

Transfection: the introduction of DNA into cultured cells.

Transformation: any alternation in the apparent growth properties, morphology or
behavior of acell in culture.

Transgressive segregation: appearance in segregation generations of individuals falling
outside the parental range in respect to some character.

Translocation: the exchange of parts of two non homologous chromosomes, following
breakage either spontaneous or induced.

Trihybrid: a hybrid involving three gene pairs such as A/a B/b C/c and the offspring

from such a hybrid.
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Triploid: having three genomes or sets of chromosomes.

Trisomic: an organism with one extra chromosome, 2n+1, instead of the normal diploid.

Univalent: an unpaired chromosome in meiosis. Bivalents, trivalents, quadrivaents, etc,

are association of 2.34,... homologous chromosomes held together by chiasmata.

Variance: mean squared deviation of a population of variates from their mean. The
square of the standard deviation. The corresponding statistic is the mean square.
Variation: differencesin typical characters, afeature of al living organisms of a species.
Genetics is concerned with the inheritance of such differences.

Vector: aDNA molecule, usually asmall plasmid or bacteriophage DNA capable of self-
replication in a host organism and used to introduce a fragment of foreign DNA into a

host cell. Commonly used vectors include plasmids, A phage SV40, and Ti plasmid from

Agrobacterium tumefaciens.

Virulence: capacity of a pathogen to incite a disease.

Xenia: effect of pollen on the embryo and endosperm.

Zygote: the result of the fusion of male and female gametes; the individual that develops

from such afusion, usually diploid with 2n chromosomes.
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An Augustinian monk named gergor mendel was the first person to make precise
observation about biological mechanism of inheritance. This happened a little over Y+
years ago in an Austrian monastery, where mendel spent his leisure hours performing
experiments with pea plants of different types. He crossed them carefully and took notes
about the appearance of various traits, or characteristics, in succeeding generations. From
his observation, mendel formed a set of rules, now known as the mendelian laws of
inheritance, which were found to apply not only to plants but to animals and human
beings as well. Thiswas the beginning of the modem science of genetic.
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Smallpox , adeadly virus — caused infection that produces fever and a scarring skin rash,
has no known cure or effective treatment. The earliest record of the disease dates back to
A.D. e¢. and the earliest research on the disease was done in Africa. Edward jenner and
the Englishman, was the first physician to develop a vaccination against the disease ; the
vaccine, though it cannot cure smallpox, can prevent it. Jenner s vaccine has been greatly
improved over the years and now, thanks to international cooperation in vaccination
programs smallpox should soon disappear from the earth. The final defeat of smallpox
will represent one of the milestones of medicine: the first global eradication of a major

disease.
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Language is a cultural heritage acquired by the individual in his group activity. White
speech is a universal from of behavior, it is specific patterns vary in some respects from
person to person, group to group, and society to society. This variation in the mastery of
symbols is illustrated in one study reporting the total vocabulary of school children. A
rang from 1.+ to ¢A.++ words was reported for first grade students and Y1V:: to
Y¥1e.. words for twelfth — grade students. In another study, a group of normal — school
graduates found to have a very high vocabulary rang which is of course , an important
factor in the communication process. Apart from the varying meaning of identical
symbols, the task of sharing meaning in communication may be made even more
complex when the communicating parties command varying numbers of symbols. The
acquisition of language behavior is such that the pattern a person reveals reflects both
individual characteristics and group characteristics such as vocabulary, word

construction, dialect, word taboos, and ratio of gestures to vocalizations.
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School and life
In my experience the problem of what to do in life was not made any easier by those who
were entrusted with my education. Looking back, it seems most odd that never oncein al
the years that | was at school was there any general discussion about careers. As
presumably the main object of going to school is to prepare for after life. It surely would
have been very easy and relevant to organize or discussions designed to give boys a
broad view of the enormous variety of occupations open to men of average intelligence.
Of course many boys were destined from birth to follow their fathers careers, but even
these would have benefited by glimpse of a wider horizon. Often and often in after life |
have come across people doing jobs that | have never dreamed of before, and which
would have thrilled me had | been told about them at school. | suppose the reason for this
extra-ordinary omission is that so many schoolmasters had themselves such a restricted
view.
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Women in the past

It is not often realized that women held a high place in southern European societies in the
\+™ and 1™ centuries. As a wife the woman was protected by the setting up of a dowry
of decimum. Admittedly, the purpose of this was to protect her against the risk of
desertion but in redlity its function in the social and family life of the time was much
more important. The decimum was the wife's right to receive a tenth of all her husband's
property. The wife had the right to withhold consent in al transactions the husband
would make. And more than just a right, the documents show that she enjoyed a redl
power of decision, equal to that of her husband. In no case do the documents indicated

any degree of differencein thelegal status of husband and wife.
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According to some scientists migratory birds should be able to withstand the winter. A
bird’s feathery coat is good insulation against the cold. Because a bird is warm-blooded.
Its body temperature always remains constant. Even if the temperature of its surroundings
changes. The factors that trigger migratory behavior in birds are difficult to explain. This
behavior seems to be instinctive, not learned. For example, many northern species leave
their summer homes while the weather is still warm and the food supply plentiful. Y oung
arctic terns born at arctic breeding grounds will take off the flock for distant lands they
have ever seen. Bird migrations are probably regulated by the glandular system.
Scientists suspect that the changing length of the day is the factor that triggers migratory
behavior. In an experiment, migratory birds were kept in artificially lighted rooms. It was
found that if periods of darkness were lengthened proportionately, the glands of the birds
became active. These glands secrete hormones, which are chemicals that control
numerous body functions. Shorter periods of daylight seem to change the hormone
balance of birds, so that they remain more fat. This stored fat is the fuel that provides the
energy for a long flight. The same experiment revealed that the birds became more
excited as the artificial night was lengthened. It is probably no coincidence that most
flocks begin their migratory fights during the night.

plp e kb Ol oy g oS Caeglie yline) j0 B as,0l jolgs B0, (lacails | > 4SS il
o3 ogeley laeme sloo ST (o wile (o0 (Bl ol ddan (LB Gy (sled e i iy sz Cel Lojus
G618, Syzlee aS sy oo Sl A Cenl lals 5 Coe 090 (0 (B, D2l col &5 Jlilse mdg oS
g Sl )5 9 l9a aSl> 0 a5 wites (Lol 0 S )3 (oo 4555 Sl lgie 4y Cennd (38 )50k 5 el 32 2
ot s sz slo (2l)d sl alrde S oo Sirlee 0L (SLl slo w5l e 5L wBl (o SIS 5 16
a5 gy (o 6395 L eeirw 9 WS (o0 D2l Gl 09)5 olyen 4l o Lis 4y 055 oSl 0 a5 jeuS

3l 00y | il 558
hole 595 Job iS5 W lany (oo plaretils 098 (oo i (sl 008 e dliwg 4 B O p2lee Yo
Ll asals 1,8 Somas 59 b ol GUI o ) 2l By, winley] SO0 008 o Olpe el a5 cl

2B 090,50 ThS A g0 5 Wed (oo Jld (B 20 09l SYsb Cens 4y (S0 Cae Job ST wiaiegd



www.Endbook.net

A03» pansi 4bj TN PO
F—a 1

ss
. il

O 5 obgS Wl e Ll 4y anles oo S 1y Sy sboo Slas 5l gl g siited oloond b yg0,90 (oS

sz ol s oo 5l b ol bl s 4 098 0 BN 5 Seeyee Vb s el 5, bty Jsb
BBy a5 ol i oo Liales] S o walp (Vob slajlsn sl |y 63l 45 sl i gms codd 0,5

Oyl B og )8 mSTas ol o 88lgy e Ylaia| 030,57 0 00 ol iy 050 GYsb cotas b aSLlKin

3,5 09y oS el cun b ol ls



7

www.Endbook.net

e SAAAL015 aazi yb; «404 »
gt
[ &
ER &
4o P

When a strong earthquake occurs on the ocean floor rather than on land, a tremendous
force is exerted on the seawater and one or more large, destructive waves called tsunamis
can be formed. Tsunamis are commonly called tidal waves in the united States, but this
really an inappropriate name in that the cause of the tsunami is and underground
earthquake rather than the ocean’s tides. Far from land, a tsunami can move through the

wide open vastness of the ocean at a speed on 600 miles (900 kilometers) per hour and

often can travel tremendous distance without losing height and strength. When a tsunami

reaches shallow coastal water, it can reach a height of 100 feet (30 meters) or more and

can cause tremendous flooding and damage to coastal areas.
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Summer with father were always enjoyable. Swimming hiking, boating, finishing the
days were not long enough to contain all our activities. There never seemed to be enough
time to go to church, which disturbed some friends and relations. Accused of neglecting
this part of our education, my father instituted a summer school for my brother and me.
However, his summer course included ancient history, which papa felt our schools
neglected, and navigation, in which we first had aformal examination in the dining room,
part of which consisted of tying several knots in a given time limit. Then we were each

separately sent on what was grandly referred to as a cruise in my father’s 18-foot

knockabout, spending the night on board, and loaded down, according to my mother,
with enough food for a week. | remember that on my cruise | was required to formally
plot our course, using the tide table, even though our goa was an island | could see quite

clearly across the water in distance.
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Transgenic plants have been developed for various purposes. resistance to pests,
herbicides or harsh environmental conditions; improved shelf life; increased nutritional
value and many more. Since the first commercial cultivation of GM plantsin Y331, GM
plant events tolerant to the herbicides glufosinate or glyphosate and events producing the
Bt toxin. An insecticide have dominated the market, recently, a new generation of GM
plants promising benefits for consumers and industry purposes is becoming ready to enter
the markets. Whenever GM plants are grown on open fields without forms of
containment, there is the possibility that there could be associated environmental risks.
Therefore most countries require biosafety studies prior to the approval of a new GM
plant event, usually followed by a monitoring program to detect environmental impacts.
Especially in Europe, the coexistence of GM plants with conventional and organic crops
has raised many concerns, since there is separate legislation for GM crops and a high
demand from consumers for freedom of choice between GM and non-GM foods,
measures are required to separate GM conventional and organic plants and derived food
an feed, European research programs such as Co-Extra, Trans container and sigmea are
investigating appropriate tools and rules. On the field level, these are biological
containment methods, isolation distances and pollen barriers.

celial e Ll b g o (457 Gile DBT ol 50 Cunglie laiiBly )95 chlises wolis (6l Couly lalS

2 OM LS sl cuiS ols) o5 o 51 %0 olse 51 (s kom 5 6) 885 531 I3 wovho yae Lol
o 35 B o 5 divgy pglie Cupdsls b Sliyjebsls (5 cile 4 Cond plalS (nl (285 &0 1996 Lo
5 oS Bras (gl a5 Ayl GlalS 5l saaz Jed (S3U a0ysl j0 05 adad a4 |y il (A5 0 phe s )S
a5 zd el b &)l yo Ay Iy HblS a5 Sl eyl L 4y 89y oolel wisly P ke Lo JSlaa
3o yeiS 5l gl plpln (00,8 13 Jase Sl 56 Cod aS o)l 0y Sl pl alS wly  Suogaxe
wlolis glp @yl aol 5l am Yaers (pl a5 w5 )ls Cou )l was olS cugal 5l 8 ginn) (Foul Oldlas «
SN I s Jsore QLS L a3 kS (ssen gyl 3 (pgas 4 05T (o0 Dj50 e Sens
Slp OBALS Gpae Vb slolis § asu,l 5 HllS lp Shlite oyulgd a5 Lul .l 035l 0929 1) (s0b;
g Su,l 5 Jolate (LS (gilulas gl piY Sleladl o)l gg aise )l 5 8 g aisn |5 slalde Sl sl
Trans . Co-Extra ales> 5l Lyl Slidss slo aabp col gy900 o) 5l oo i oldé olge ¢ JT
oo slo 3y, oled b ol e i maw jo axil oo Slidss colie Hlnl 9 ouiled « Sigmea 5 container

s lidl os F ailge 5 o alolds (gilulas o s



A7» paass yb;

www.Endbook.net

"’T;'




www.Endbook.net

S 3 i ol «408 »

PO

[\

Corn cockle is a slender pink flower of European corn fields. In the V3™ century, it was
reported as very common weed of wheat fields and is seeds were inadvertently included
in harvested wheat seed and then re-sown the following season. It isvery likely that until
the Y+ century, most wheat contained some corn cockle seed. It is now present in many
parts of the temperate world as an alien species, probably introduced with imported
European wheat. In parts of Europe such as the UK, intensive mechanized farming has
put the plant at risk and it is now uncommon or local. Thisis partly due to increased use
of herbicides but probably much more to do with changing patterns of agriculture with
most wheat now sown in the autumn as wintery wheat and then harvested before any corn
cockle would have flowered or set seed. It is a stiffly erect plant up to ' meter tall and
covered with fine hairs. Its few branches are each tipped with a single deep pink to purple
flower. The flowers are scentless, are Y mm to ©+ mm across and are produced in the
summer months — may to September in the northern hemisphere, November to march in
the southern hemisphere. Each petal bears ¥ or ¥ discontinuous black lines. The five
narrow pointed sepals exceed the petals and are joined at the base to form a rigid tube
with Y+ ribs.
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Transgenic recombinant plants are generated in a laboratory by adding one or more genes
to a plant’s genome, and the techniques frequently called transformation. Transformation
is usualy achieved using gold particle bombardment or a soil bacterium carrying an
engineered plasmid vector or carrier of selected extra genes. Transgenic recombinant
plants are identified as a class of genetically modified organism (GMO) usually only
transgenic plants created by direct DNA manipulation are given much attention in public
discussions. Transgenic plants have been deliberately developed for a variety of reasons:
longer shelf life, diseases resistance herbicide resistance, pest resistance, non-biological
stress resistance such as to drought or nitrogen starvation and nutritional improvement.
The first modern recombinant crop approved for sale in the US, in Y44¢ was the flavr
saver tomato, which was intended to have a longer shelf life. The first conventional
transgenic cereal created by scientific breeder was actually a hybrid between wheat and
ryein YAVA,
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Modern plant breeding, whether classical or through genetic engineering, comes with
issues of concern, particularly with regard to food crops. The question of whether
breeding can have a negative effect on nutritional value is central in this respect.
Although relatively little direct research in this area has been done, there are scientific
indications that, by favoring certain aspects of a plant’s development, other aspects may
be retarded. A study published in the journal of the American college of nutrition in
Y+« ¢ entitled changes in USDA food composition data for ¢Y garden crops, Y4e- to
Y244, compared nutritional analysis of vegetables donein Y4e+ and in Y444, and found
substantial decreases in six of 'Y nurients measured, including 7 of protein and YAZ of
riboboflavin. Reductions in calcium, phosphorous, iron and ascorbic acid were also
found. The debate surrounding genetic modification of plants is huge , encompassing the
ecological impact of genetically modified plants, the safety of genetically modified food
and concepts used for safety evaluation like substantial equivalence. Plant breeders rights

isaso amajor and controversial issue.
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Soail structure is the arrangement of soil particlesinto aggregates. These may have various
shapes, size and degrees of development or expression. Soil structure influences aeration,
water movement, erosion resistance and root penetration. Observing structure gives clues
to texture chemical and mineralogical conditions, organic content, biological activity and
past use or abuse. Surface soil structure is the primary component of tilth. Where soil
mineral particles are both separated and bridged by organic-matter-brekdown products
and soil-biota exudates, it makes the soil easy to work. Cultivation, earthworms, frost
action and rodents mix the soil. This activity decreases the size of the peds to form a
granular (or crumb) structure. This structure allows for good porosity and easy movement
of air and water, the combination of ease in tillage, good moisture and air-handling
capabilities, good structure for planting and germination are definitive of good tilth. Soil
texture refers to sand, silt and clay composition in combination with gravel and larger-
material content.

OV b dnwg Gliee g o5l (JEI conl (S a5 il o SIS 0 S ahd Gl Gles S sl
oo o 05 il cou |y ada) dei g ialu B plp 40 Caglie (ol C5 o wrges S s le sl ansls alise
soliinl g Soigdgm codled ( JT slgime (il oleond 5 Some Llyd 4 gy Sledlbl b 4 sl caalin ans
eSSl a8 (Ygaze abiwg b g Wad oz oo 5l S Sase SIS aSlalar aes (o iy eolitul sg Ly
0055 5 Al anils agzy (S Slogzge Dbl raizen 5 aldl 00,55 Nigy i Wsd (oo Jol> JT olse
Wgd o S o bl el aen g ann (Buisr 5 (595 & oS glo o5 ccelys05d o0 plol S,

Sle ool T e 0929 (p 5 S L) Jgil 5 le SO coles 10 9 098 (oo 3 ojlail Lals el codlad (]

Cobld 5 cunlin Cagb, wely; jo Sgge 51 onS S ol o j908e ) lea g &l QL“T OS> g oyt Sl



www.Endbook.net

o BAAA L115 aazi 4bj «412 »
a4 G
[ & )
ER &
], 4
¢

5 S (8 Rl 4 S cdlcal w3Y o celyy 6l bl iag, 9 ciS sl o s le dea (5,10

P35 oo ST 5 Sy olye g anle b oS 0 S

The results of early plant-breeding procedures were conspicuous. Most present-day
varieties are so modified from their wild progenitors that they are unable to survive in
nature. Indeed, in some cases, the cultivated forms are so strikingly different from
existing wild relatives that it is difficult even to identify their ancestors. These
remarkable transformations were accomplished by early plant breeders in a very short
time from an evolutionary point of view, and the rate of changes was probably greater
than for any other evolutionary event. Scientific plant breeding dates back hardly more
than ©+ years. The role of pollination and fertilization in the process of reproduction was
not widely appreciated even )+ + years ago, and it was not until the early part of the ¥+ ™
century that the laws of genetic were recognized and a beginning was made toward
applying them to the improvement of plants. One of the major facts that has emerged
during the short history of scientific breeding is that an enormous weath of genetic
variability exists in the plants of the world and that only a start has been made in tapping
its potential .
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Apart from the importance of shape as a factor in determining the mode of dispersal,
shape also counts when the seed or diaspore is seen as a landing device. The flatness of
the enormous tropical mora seeds prevents rolling and effectively restricts germination to
the spot where the land. In contrast Eusideroxylon zwwageri does not grow on steep
slopes because its heavy fruits roll downhill. The grains of the grass panicum turgidum,
which have a flat and round side, germinate much better when the flat rather than the
convex side lies in contact with the soil. In very small seeds, the importance of shape can
be judged only by taking into account soil clod size and microtopography of the soil onto
which they are dropped. The rounded seeds of cabbage species, for example tend to roll
into crevices whereas the reticulate ones of lamb’s quarters often stay in the positions in
which they first fall. Several seeds have appendage that promote germination by aiding in
orientation and self-burial. In one study fore example during a six-month period, owned
grains of Danthonia penecillata gave rise to 'Y times as many established seedling as

deawned ones.
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Soil erosion isamajor environmental problem worldwide. Global water erosion and wind
erosion affect )+ 3¢ and ©¢% Mha, respectively (Lh, Y+ +Y). In the united states alone an
estimated ¢ billion tons of soil and 'Y+ billion tons of water are lost from Y%+ million ha
of cropland each year, translating into an onsite economic loss of more than $YV billion
each year, of which $ ¥+ billion is for replacement of nutrients and $V billion is for lost
water and soil depth. A more specific and primary concern to the inland pacific northwest
(IPNW) is the fact that soil erosion leds directly to high levels of stream sedimentation
which has been identified as a main contributor to salmon decline. In Washington State
aone, Y1 samon species have been listed as endangered or threatened under the
Endangered Species Act. Thus, the ability to reduce the amount of erosion and sediment
delivery is essential not only for conservation efforts, but also salmon habitat restoration.

No-till farming, due to
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Seed dispersal is often a constraint for the restoration and conservation of plant
communities. The omnipresent vector for seed dispersa is wind but for most plant
species seed dispersal by wind is limited to a few meters, or tens of meters from the
parent plant. In contrast dung of large herbivores can contain germinable seeds of many
plant species and the retention of seeds inside the digestive tract is long enough, so that
seeds can be deposited several kilometers away from the parent plant. Herbivore
movement has changed in the past century. Habitat fragmentation limits movement of
wild large herbivores and the practice of transhumance of livestock has amost
disappeared. Free-ranging livestock and wild animals, however frequently graze in semi
natural open plant communities. In addition large herbivores are often introduced to
prevent bush encroachment and to create heterogeneity but could also serve vector for the
recolonisation of habitat restoration sites and for genetic exchange between plant
populations.
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Corn is grown primarily as a grain crop but is also much used for forage for livestock.
Many different manufactured products are made from both the stalk and the grain. In
Americathe most economical use made of the corn isto cut the maturing plant for silage,
which is stored in a silo. Corn is very well suited for this purpose. In some European
countries corn is planted so thickly that little or no grain is produced, and the plants are
cut when still green and fed to livestock. Formerly in some parts of America, the corn
leaves were pulled off, or stripped and the plants were topped-that is, the entire plant
above the ear was removed for forage. These practices are still in use in some parts of the

world.
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The Acacia is a genus of trees and shrubs of the Mimosa family. Nearly five hundred
species have been identified. Most of them are native to warmer regions, particularly to
Australia where about three hundred species have been described. Only a doen or so of
he Australian species grow well in the southern United States, and of these only three are
flowering. The bailey Acacia has fernlike silver leaves and small, fragrant flowers
arranged in rounded or elongated clusters. The Siver Waittle, although very similar to the
Bailey Acacia, grows twice as high. The Sydney Golden Wattle is squat and bushy with
broad, flattened leaves and sharp-spined twigs. Another variety the Black Acacia or
Blackwood has dark green leaves and unobtrusive blossoms. Besides being a popular tree
for ornamental purposes, the Black Acaciais valuable for its dark wood which is used in
making cabinets and furniture. The Acasia’s unusual custom of blossoming in February
has been commonly attributed to its Australian origins. In the Southern Hemisphere of
course, the seasons are reversed and February which is wintertime in the United States, is
summertime in Australia. Actually however the pale yellow blossoms appear in August
in Australia. Whether growing in the Northern or Hemisphere, the Acacia will bloom is
winter.
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The backcross breeding method is a form of recurrent hybridization widely and
effectively used to improve lines or cultivars that excel in most attributes, but lack one or
a few desirable characteristics. Characteristics transferred by backcrossing are usually
highly heritable traits, such as resistance to disease or insect pests. However quantitative
traits that are moderately heritable such as maturity, plant height, seed size and shape aso
may be adjusted by backcrossing. The technique is used in both cross and self-pollinated
species, but has been used infrequently in most perennial forage crops. Backcrossing is
normally initiated by making an F, hybridbetween the nonrecurent (donor) parent and the
recurrent parent. This F, is then backcross to the recurrent parent to produce the BC, . A
number of BC, individual are grown and those with the desired trait from the donor
parent are selected and crossed to the recurrent parent to produce the BC.. BCy
individuals selected for the desired trait are crossed to the recurrent parent. For simply
inherited traits, usually five to eight backcrossing are considered sufficient. If the desired
trait is genetically recessive, a selfed generation will be required after each backcross to

identify the desired genotypes which will be crossed to the recurrent parent.
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Transgenic plants possess a genes of genes that have been transferred from a different
species. Although DNA of another species can be integrated in plant genome by natural
processes, the term ‘transgenic plants’ refers to plants created in a laboratory using
recombinant DNA technology. The aim is to design plants with specific characteristics by
artificial insertion of gene from other species or sometimes entirely different kingdoms.
Varieties containing genes of two distinct plant species are frequently created by classical
breeders who deliberately force hybridization between distinct plant species when
carrying out interspecific or intergeneric wide crossed with the intention of developing
disease resistance crop varieties. Classical plant breeders use a number of in vitro
techniques such as protoplasm fusion, embryo rescue or mutagenesis to generate
diversity and produce plants that would not exist in nature. Such traditional techniques
have never been controversial or been given wide publicity except among professional
biologist and have allowed crop breeders to devel op varieties of basic food crop, wheat in
particular, which resist devastating plant diseases such as rests. Hope is one such wheat
variety bred by E.S. McFadden with a gene from a wild grass. Hope saved American
wheat growers from devastating stem rust outbreaksin the Y4Y «s,
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Cryptochrome is a name used for the blue light photoreceptors of plants and animals. The
word cryptochrome derives from the Greek ‘krupto chroma’ meaning hidden colour. It is
now used to describe a specific subset of blue light receptors, a family of flavoproteins
that regulate germination, elongation, photoperiodism, but this respone is now known to
have its own set of photoreceptors, the phototropins. Cryptochromes are highly conserved
molecules derived from photolyase, a bacterial enzyme activated by light and
participating in DNA damage repair. In eukaryotes the chryptochromes lost their
enzymatic activity. Cryptochromes possess two chromophores: pterin and flavin (a
chemical relative of pterin). Pterin absorbs a photon which causes it to emit energy; the
latter is absorbed by flavin, which probably mediates the phosphorylation of a certain in
cryptochrome. This triggers a signal transduction chain that affects gene regulation in the
cell nucleus. Studies in animals and plants suggest that Cryptochromes play a pivotal role
in the generation and maintenance of circadian rhythms. In corals they are part of the
mechanism that triggers coordinated spawning for a few nights after a full moon in the
spring. Cytochromes are also involved in magnetic orientation of birds during migration
and essential for the ability of fruit flies to sense magnetic fields. The genes coding for
two Cryptochomes, CRY ) and CR YY, are found on in many species including in

humans on chromosomes 'Y and V).
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Most breeders have observed that a delicate genic balance for adaptability is easily lost
by recombination in a two-parent cross between an adapted, insect susceptibe variety and
a nonadapted, insect resistant variety Early attempts to retain adaptability included the
use of large population coupled with intense selection pressure for adaptation in early
generation. Only the more adapted lines would be screened for insect resistance. Many
breeders are now employing three-way and four-way crosses to maintain a workable
level of stability or adaptability in their breeding populations.
Since adaptability is a complex trait controlled by many linked genes, the prob ability of
selecting adapted, insect resistant lines from segregation populations, which will be
released as varieties, increases measurably as the percentage of the adapted parent’s
genotype in the gene recombinations increases, especially since insect resistance is often
dominant and simply inherited.
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One of the most important features which distinguishes pests from micro organism is the
way they reproduce. In pests reproduction is mostly sexual while in micro organismiit is
usually non-sexual. Therefore, we can investigate pest as an out crossing community &
micro organism can be classified as clones. because out-crossing happens in a
community, so there is a possibility of new genetic combinations, and a wider variety of

diseases can be expected in pests. As aresult, the genetic system resistant to pests is more
complex than that of diseases.

S Ao 5 eSSl @ 1y 5 Mol -3

Complementary genes JoS slo 51
Embryo rescue o Ol =2
Facultative parasite skl U1 -3
Founder effect Sho 5l -4
Genetic base S5y ol =5

- Ao g |) ETB) SNl gs.w)lé Jél&o -4

V- Mid — parent sVl il
Y- Plastic response Slasil LB Sl
Y- Predicted genetic gain odd S Gl (S o3k

¢- Random drift olai yad ol



www.Endbook.net

A25» _aasi obj

F
°- Realized genetic gain

ol @L»Lw, g“) oa)'l).



www.Endbook.net

S 3 a4l «426 »
A
A -
(an _u PO
T
WQP Qg.o)T

S Ao 3 Sl 43 1) 25 (o) 0 -1

Pl S oo i Ly ) 058 (od9) ) o ) b ol 4 aST (oo Jie dm Jus 4 ], L (ol
OSbe 5551 95 5115 98 S )l STl s (o0 atie | 218 (oS35 ()] 45 el (aally (Sl Lo
Al 2l (Sle (Mol (551 inl b aigS (oo 08 (Mol (551 1) 51 Crl i 2135 8
@by bwgie SISl ggazme plp 09 SO (ol (55, &Bly 50 9 Cenl (615 ojlul LB (Ml (25l (5 Lamwgie
S oo Jo 0,8 oy aS el

Parents transfer genes rather than genotypes to the next generation, so genes determine
the genotype value of the off springsi.e. genotype value is the result of the average effect
of genes. Now if a person’s value is measured based on the off springs values, This value
is caled breeding value or inheritance value. Hence, breeding value is the average of
progeny value. Unlike the effect of average gene, breeding effect can be measured, and in

fact the breeding effect of a person is equal to the sum of the average effects a person

bears.
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Smith proposed a selection model for making selection on severa characters
simultaneously using discriminate function of Fisher. Later on, Hazel developed a
simultaneous selection model following path analysis approach. Since then, the theory of
selection index has been extended and modified in various ways by various authors to
suit the requirements of practical breeders.
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The results of this survey indicate that there is a meaningful difference among the studied
genotypes in terms of grain yield. There is also a positive & meaningful correlation
among grain yield & the number of secondary branches, the number of sheath in a bush,
biologic yield & harvest index. The comparison between genotypes of highest with
lowest yield reveales that the former’s high yield is the result of higher leaf area index
after anthesis & its tangible superiority in terms of higher absorption rate after the growth
of sheath in sprouting stage. All the above-mentioned factors lead this genotype to differ
highly from the genotypes of low yield in terms of accumulation of the dry matter. The

path analysis of the grain yield & its components shows that the most important elements
of grain yield are the number of sheathsin abush & the weight one one hundred seeds.
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Breeding for higher seed yields may aim for the production of a higher biomass or an
improvement of the harvest index. It is possible that plant breeders will eventually
achieve considerable yield advantage by the production of hybrids. Hybrids seed has
been produced traditionally by crossing self-fertile plants from F, hybrids obtained have
been found to be more vigorous than present commercial varieties. The commercialy

economic ways the breeders are now developing for the production of hybrids are being
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designed to overcome the problem of male sterility in the Fy generation & produce
varieties capable of self-fertilization.
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Farmers & plant breeders usually care about the rate of yield & stability of the variety.
The rate of the yield depends on the genetic capacity of the positive genes counted in the

breeding process. The stability of yield depends on the capacity of the variety in terms of

reaction in different environments.
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Other — recurrent selection experiments also have indicated differences between testersin
ranking the genotypes of a population. In selecting for GCA the only apparent
requirement was that the tester parent be genetically heterogeneous. Have a broad genetic
base. The GCA of a line, however, is not a fixed property of a line but depends on the
genetic composition of a population with which it has been crossed.
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It should be realized that it may take years before some of the molecular technology can
be used by plant breeders to supplement current breeding practices. With some
exceptions. The new technology is still the product of the research laboratory and has not
reached the stage of perfection where it can be routinely implemented by the breeder.
Some extravagant claims have been made about the utility of the new molecular biology
in plant breeding. A rational appraisal suggest that molecular genetic techniques will
complement, but will not replace, traditional plant breeding practices that are based on
mendeliangenetic principles. Meanwhile, it is essential that plant breeders understand the
potentials and limitations of the new technology and that they employ it appropriately for

enhancement of existing breeding procedures.
g 95 6ol @ Sldes (0505 JoSe sl (5o slo (5 )5Ld (F 0 9T (oo Jsb Lo oS 5903 4z g WL
Sl 5 Cool (BRaLesT (o Jpams S50 waz 5IeSS clebinal (S5 o7 b aisd 4 S IS b S Lol
ol jo o (JeSse $islam Sl oolitul Jodan e slales] (S ol osi i JWS 0> 4 SNl @l 98
Lol axied 00isS” JooSS (Jofe S5 slo SiST a5 w00 (o0 Slpiiian (Blaie (b)) ol a3 le Jodan 1, SULS
4S5 sl (5590 Lod 0l wplgss i Joie S5 Jgol bl a5 SedS (Mol sla (g o350l
Gl sl molasl e lay 15T usS oo |y aas (5550555 le Cudgamme o b il @bls sla Sl
NS G 0gzge (Aol slo g,
iled dozr i (oamadlSSl 4 1 35 (o 8 oy =2
a5, Vgane Zawl 00 3,500 6,l] sl el e 6y S5 o ,Shoe (6,lul Sl s odas OIS 51 Sy
e syl Dglate sledw b 3blis I sl asgezes 5l Jol> bl 5 010 3,8 dlide glo Lo o b Gods)
o gy Jlm Jolite Iyl qeuiS 055l Jlo o J3s o g ddhaie iz ol 1) 6l ST s ams



www.Endbook.net

o,

mat Suua

«433» ‘;.M ‘_,b) .

s »
. il

Loy o ot 451 Sl o8 Jlo e | ool (615 e el 0l iz Sl it 1 o le inlos]
sl ol

Weak repeatability of the statistical parameters has been estimated as one of the major
problems in selecting yield stability. In general, the genotypes rank differs from year to
year and the ranking is the result of a combination of regions or different years of having
low correlation. If we measure the stability for several regions in a year the interactive
effects of year genotype are not calculated, therefore, a significant difference will not
necessarily be observed in two genotypes in the following year. In the tests there is high
degree of interaction between year and genotype the resulting repeatability in a year is

low even if the number of the environments is many.

ile o a5l 43 1y o3 oaw sl loMao! xo -3

Gene sequence o5 @b JI¥
Genotype distance g alold
Threshold characters ab] olis
Transgressive segregation eloete S
Reciprocal cross Jlite slo B
S Ao i oy ) B3 S Sl Mol Sxe—4
Chromosomal Aberation 295909,5 sla (s lxals
Explant Aged )
Totipotency oS 1 ey oo ol oltulel jo palS Jolo 1 oli= iy S5
Aseptic excision Sogl sl s le

RFLP b lala Job USbais



www.Endbook.net

s dis ‘;\M ‘_,b) «434 »
==
| &
o
YL, 4
‘7’_-7
(g 99031

1- Translate the following sentences to Persian.

Reasons for universal importance of cereals

Cereal crops have not achieved worldwide dominance and acceptability by chance or
because they were among the first crops successfully cultivated by early agriculturists.
Instead, a number of district features can be identified that collectively account for the
prominence of cereal grains worldwide. Firstly, cereal crops have high vyield
performance. They provide more grain for less effort than any other class of crop plants.
Secondly, a number of criteria such as wide adaptation, flexibility and reliability have
made them dependable as afood source. Thirdly, cercal grains are a concentrated from of
food that contain little water and hence, require little space. They are not damaged by
freezing or dry conditions, without severe damage by agricultural equipment. Fourtly,
cereal grains have high quality as a food source and are free from any historical or

cultural stigma. As aresult, diets are dominated by cereal grains.
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Y- Find synonym's of the wordsin the left column among those in the right column.

Exclude| K A. Helper Tropics| H L. Uniform
Homogenous | L B. Watering | Accessory | A M. Freedom
Hulless| D C. Opposition | Agronomic | E N. Preserved
Induction| R | D.Without covering | Competition | C O. Request
Irrigation | B E. Cultura Demand | O P. Aridity
Liberation | M F.Test| Conserved| N Q. Not
dominant
Linkage| T G. Cover Annual | | R. Stimulation
Pedigree| S H. Warm climate Drought | P S. Ancestry
Purity | J l. Yearly Envelop | G T. Connection
Recessive| Q J. Clearness
Tria | F K. Omit

Y- Trandlate the following sentences to English.
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Plant hormones are signal’s moleculars Which exists in cells. Each hormones has unique
characteristic and synthesize from a special way. Biosynthesis way of many hormones
recognized by chemistry, Biochemistry, Phisiologyical, genetical, and currently
molecular genetic ways. And the strongest tool of using mutant plants which are not able
to catalyze an enzyme stage leads to synthesis or failing hormones. For the first time,
Gyberline hormone was separated from fungus Giberella fujikuroi. This fungus is an
agent of a fungus disease in rice. In this disease, cotaminated plants stem are extremely
tall and their leaf’s color become yellow Generaly, sick plants, are taller than healthy
ones and their seed are neither formed nor evoluted. Todays, it is recognized that the
cause of these symptoms is production of materials by fungus.that after the separation of
this material & treatment of corns & millet with them, these symptoms are observed. In
V4o it isrevealed that the coconut juice causes increasing proliferation of carrot. This
type of biologic activity was like the biologic activity of zeatine. Zeatin motivate cell
division in plants. Zeatin and the relevant materials formed a new group of plant

hormones which are called cytokenin.
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The first day of new year is called Norooz. Before Norooz, people set the specia table
which is called "haft sin". At the beginning of the new year, the members of a family
congradul ate each other, children receive presents. All people wear new clothes and meet
Their relatives and friends in order to congradulate the new year. At the time of norooz,
schools and universities are closed. Most of people travel, especially to the north and

south of Iran. Y th of norooz, is a public holiday. People go to the environment. For
pleasure this day is called "the day of nature”.

i1 )5 oy (L) A 1y ) e =2
This paper briefly evaluates the current developments in the use of dehydration tolerant
traits for the improvement of drought resistance in field crops. Osmotic adjustment,
which predominantly regulates the two mechanisms of dehydration tolerance (turgor
maintenance, desiccation tolerance), is considered as the potential dehydration tolerant
system for crop improvement. Its measurement technique, inheritance, and association
with other traits including yield are discussed. The osmotic adjustment behaves like a
system and has close association with several easily and rapidly measurable traits such as
transpirational cooling, water loss from excised tissue and coleoptile length. The need for

more studies on inheritance of osmotic adjustment and its associated is emphasized.
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Among the recent accomplishments of biotechnology applied to the Triticeae is the
completion of molecular genetic framework maps of al the wheat and barley
chromosomes. In addition, the demonstration of the genetic transformation of wheat,
barley and rye estabilishes that direct gene manipulation in crop improvement is possible.
Such developing technologies are poised to have a magor impact in the practica
improvement of wheat and barley varieties and offer great promise for the future. The
application of these technologies can require significant resources in the development
stage. Fortunately, it may not be necessary to repeat all developments for every crop. The
exciting finding that the genomes of all the cereals share extensive genetic similarity
means that scientific advances in other cereals, such as rice and corn, can often be
utilized by wheat and barley researchers. While this similarity in the genetics of the
cereals has tactical advantages in research, there are some technology developments
which are specifically required for wheat and barley. There are currently a number of
ongoing discussions and plans for various plant genome programs. We agree that a
broadly planned and executed "Crop Plant Genome Program” is a logical format to
advance all aspects of IRAN crop development. We support a unified plant approach and
a possible "grass' genome unified program, as long as the specific needs of wheat and
barley are addressed.
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If colchicines is used in meiosis, gametophyte diploid or even tetraploid can be obtained.
If colchicines is applied on meristem,of seedling only those cells are affected which are
in meiosis. As aresult, a chimera is obtained. Tetera and even octaploid mostly make up
only one part of the tetraploid gametophyte diploid cells. Therefore, in the next
generation or in tetraploid or thriploid people will emerge, and in this way during Y-
years, polyploidy types in different species plants especially higher plants have been
produced.
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Constitutive constructs
The nif promoters are regulated by ammonia through the ntr system. By attaching nifA to
a different promoter, namely one controlling a drug resistance, a plasmic was made
which made nifA product whether ammoniawas present or not. Such a plasmid was used
to cause Proteus mirabilis carrying a nif plasmid to express nif.
Fusions
The lac gene of E. coli codes for an enzyme, - galactosidas, which hydrolyses lactose. It
also hydrolyses certain analogues of lactose to give products which are coloured. Clones
of lac exist, as well as a bacteriophage carrying lac. Such clones can be manipulated so
that the lac gene becomes fused to a nif promoter and formation of the colour controlled
by it. In this way the roles of mlA and mIL in controlling the other operons of nif was
worked out, and also the effects of ntr gene products on nifA and L.
DNA sequences
Methods exist to determine the actual sequences of bases in the DAN of genes. Cloned
nif genes have been sequenced and, by reading the "genetic code" , the amino acid
sequences of their products have been worked out.
Probing
DNA consists of two intertwined chains of bases. If purified DNA is heatedto Y+ to A+ '©
, the chains unwind, but they re-assemble on cooling. If the unwound, single- strand,
DNA is mixed with other DNA with which it has base sequences in common, the
homologous sequences will stick together. Make one of the DNA strands radio- active
(which can be done in a variety of ways) and you have a "probe" which will stick to
heated homologous DNA and make the pair radio-active when cooled. Radio- active
probes from pSAY have shown that the nitrogenase DNA from all sorts of diazotrophsis
very similar: cyanobacteria, rhizobia, azotobacters and so on. The nifH gene is a

particularly good probe of this kind. It is obvious that such a probe enables one to "spot”



www.Endbook.net

o,
i

ik
Ly
Y
] h
ko

AA3» saazi yUj o

»
o
e

nif genesin other organisms and, in this way, the genetics of nif in a number of bacteria

has been opened up.
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Migration is defined as the transfer of a gene into another community.it happens when
the two communities belong to the same species. Selection is the ability that a genotype
has for reproduction. the selective value of a person is calculated through the number of
people produced by him and participating in the formation of the next generation or the

number of gametes involved in the structure of a community.
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Quantitative and qualitative traits
Selection method for quantitative and qualitative traits are not alike. Qualitative traits are
controlled by one, two or more controlled genes and their inheritance is mendelian. These
traits are different in from or based on the measuring of genotypes in segregation can be
classified. Traits like flower and seed color, bush height, resistance to disease amount of
amino acid in seeds, fruit shape and etc, are considered to be qualitative traits. The
transferring of desired qualitative traits in various plants is accomplished through back
cross methods. Traits like yield, the amount of dry matter, the amount of protein and oil
in the seed, and resistance to diseases are quantitative traits. For quantitative traits a
periodical breeding method based on the selection of the best genotypes with desired
genetic combination is used. If the number of genes involved in atrait is high, in every
selection a desired genetic combination is randomly produced. At the end of each
selection period, the best genes are combined again to increase the probability of better

genetic combinations in the next generation.
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Restriction fragment Length Polymorphism (RFLPS)
Mapping with RFLPs involves the application of molecular biological techniques to the
basic concepts of transmission genetics. From a species of interest, single copy DNA is
cloned and used as a probe to follow the segregation of homologous region of the
genome in individuals from segregating population such as an Fy or backcross or
recombination inbred population. Since many different single copy clones can be tested,
genetic linkage maps can be constructed which contain a very large numbers at close
intervals. For developing a RFLP based linkage map of an organism the primary
requirements are: the sexual reproduction and a source of single copy DNA clones. Most
of the crop species meet the first requirement and single copy DNA can also be found in
any species.
RFLPs differ from morphological markers in several important ways. Morphological
markers normally have aleles that interact in a dominant/recessive manner. RFLs
markers are screened directly at the DNA level, they normally behave in a co dominant
manner, allowing the genotype of a locus to be determined in plants derived from any
mating scheme. The level of allelic variation for RFLP markers in natural plant

population is much greater than that for morphological markers.

oo mar DNA clakd Jsb JSo s



www.Endbook.net

o,
i

ik
Ly
Y
] h
ko
1
Ty
h

DAy aazi 4Uj o

"’1L

s »
. il

(555 JUES ol ol b B 5 J5Sge (Sl slo S5 Sl ool s ln RFLPL ol
2 0555 Selyes adbie 5,85 JLis 4 gn S0 Ol 45955 (0 03l DNA 5200 (o5 ol 4555 S 5l ol
SIS 5o 97 35 (on ooliial 35 el Sapmaz 5 o b8 S Fp e 38 o 55 a9l
aiis () a8 09t anl il (e (S5 S Al 03 GalesT ol oo |y it 85k (oS 0ad (oS e
S Sy 31 5 4k ool RFLP syl gl il o S0 olgd 50 b )T 51 g0l jlomms Slows ol
=y o 4355 551 asl oo 3jae 0ud (oS DNA la SolS 5l (oo 5 (i 1255 Jols 2yl (sla (goiejls

g 8l ol aisS o 0 Wlgi (o0 DNA sjaie (oS (reizmen 5 05,0 (ol adsl slails
45 s ole T s jsh (Sugglsipe slo,S e i ls S5 iz (Susolshysm sloS e L sla RFLP
sob oLl s (e (6,5 JUose DNA mhas o Losiiies RFLP (sla 5 Lo vaias (0 (lis (ool L L3,
5 e (W Al o ) ol GLalS 5o s Se So Sl gl waes (oo ojlal g ansls g5k LS, ol
Sei3d98 90 Lo S ile 5l i canb aLS Comex S RFLP lo )L (ol M g5 o 098 olulis

o



www.Endbook.net

San dass s 4l «450 »

D9 9031

O S o) byl 5 e -1

Development of crop cultivars tolerant to abiotic stresses is an important goal of national
and international institutions engaged in plant research. Both traditional plant breeding
methods and transgenic technology are being employed to achieve the above objective.
Since conventiona breeding approaches were not found sufficient, Scientists are now
trying to explore the advantages of the transgenic technology to develop transgenic crops
tolerant to abiotic stresses viz. drought, salinity, cold and high temperature, etc. Although
numerous studies have demonstrated the feasibility of developing such transgenics in an
array of crop species, substantial data are lacking on the response of these transgenics
subjected to field stress conditions.

Abiotic stress tolerance is a complex trait that is controlled by multiple genes. Studiesin

early 1990s demonstrated that a battery of genes get up-regulated in plants that are

exposed to drought or salinity stress. However, function of majority of these stress-
induced genes/gene products remained largely unknown. With the advent of high
throughput sequencing of genes (genomics) and proteomics, more and more
ESTs/cCDNA/genes or proteins are being added to the list by the global effort with little
information on elucidation of their function or the mechanism of stress tolerance in
plants. Genome wide approaches coupled with reverse genetics approach will surely
allow deciphering the role of specific gene / gene combinations in stress tolerance.
Undoubtedly, studies on stress signal perception and transduction have identified genes
that play a significant role in controlling the expression of factors and/or protein kinases
have provided tolerance to multiple stresses to significantly high levels, and has increased

the hope of generation transgenic crops cultivars with improved stress tolerance.
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Male sterility in plant means that plantS are unable to produce pollen grain or release
them. This is because of lacking stamen formation or stamen growing and microspore’s
cells. Male sterility included : A) Pollen grain male sterility, male plant derived from
natural crop or plant that don’t have active pollen grain. B) structural or staminal male
sterility, in this position, male flower or stamin is deficient, inactive or don’t exist. C)
functional male sterility, in this state, active and alive pollen grain are closed in non
florescent and pollen stop doing their job, among the three stated above, the first state is
more general, and it has an important role in plant breeding and hybrid production. The
reason of not formation of pollen in this type of male sterility is pause of microspore cells
creation process which is made by Abnormal or failure to perform duty of flag inner
layer.

Male sterility can be devided into three groups : Y)nuclear male sterility Y)cytoplasmic

male sterility Y)non-genetic male sterility
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V- The sodium had chemical effectsin soil particlessuch as......... :
V) it make, that clay mineral to expands
Y) it dispers the soil particles, especially in medium texture soil
¥) it effects the air and water permeability
¢) all of them
Y- Excess nitrogen in a cereal crop makes straw so weak that it can not ......... :
V) holds up the ears of grain
Y) become toll enough to stand up
¥) lay flat on the ground
¢) show adark green color
¥-1n general , treegrows most rapidly in afertilesoil , because ......... .
V) dl nutrient elements are available in growth medium
Y) there is enough nutrients is soil
¥) in other words, the years after years could grow well.
¢)all

¢- A root hair let water diffusion through its parts and each part isthe elongated

partof ..........
V) the plant cell Y) on epidermal root cell
) any root cell ¢) the plant root

- thetranspiration of water from the above ground parts of theplant ......... .
V) Cause the water in the stem to rise
Y) is caused by the downward movement of water that. Is connected by water that is
diapole
) is caused by water potential in the sail — plant boundary
¢) cause the stem to draw water from leaves
1-"Lots' means......... .

V)plan  Y) paking Y) City center ¢) amap with contour line
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V- Maximum usedependson ......... :
V) Fire— Fighting Y) hydraulic computations
Y) statistical computations ¢) water demand and future growth
A- Main linedeliverswater from ......... .
V) city to district Y) the skeleton system
) the distribution reservoir ¢) each pipe to the reservoir
4- Todesign the pip diameter one must know......... .
V) discharge Y) length of pipe
) none ¢) discharge and head loss
\+- Accordingto the passage, fire hydrant isconnected to ......... .
V) distribution main pipe Y) main supply pipe
) the reservoir ¢) none
V- In thismethod, plastic pipes, laid on the surface of the ground, deliver water to
plants drop by drop.
V) Furrow Y) sprinkling ¥) sub sureFace  ¢) Trickle
VY- when an irrigation canal iscarried over a drainage channel without adrop in
the bed bevel of thedrainagethe crossdrainagework iscalled a/an ......... .
V) agqueduct Y) culvert  Y) off taking ¢) supper — passage
VY- when the bed level of drainage is depressed below its natural level while passing
under theaqueduct itiscalleda.......... aqueduct.
V)inlet  Y)outlet ¥) siphons  ¢) submersible

Vé- In text impliesthat the best system toirrigate trees such as applescherries,

pearsetcis......... .
V) basin flooding method Y) burrow method
¥) sub irrigation £) sprinkling

Ve- The above statementsrefer tothe......... .
V) high flood discharging capacity ~ Y) maxim of necessity
¥) principle of proportionality ¢) types of agueducts and siphons aqueducts.
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V) of autumn

Y) of winter Y) inthe end of winter ¢) of late spring
\ V- Which of these fruits more proneto chillinginjury in storage? .........

V)apple Y)banana Y) peach ¢) sweet orange
YA- Wecan utilize the existing framework and root system of a large established
treefor anew cultivar through ........

V) top working Y) inarching
) bridge — grafting

¢) bracing
V4- It refersto heading back of actively plants.
V) pruning

Y) pinching Y)training £) thinning
Y +- which of the following growing media ingredients has a high action — exchange
capacity?

V) perlite Y) pumice

¥) sand ¢) vermiculite

Y\- Becauseof afloral .........
very easier in recent years.
V) mutation Y) arrangement

¥) acclimatization
Y Y- pelargonium cultivars are highly
propagation.

¢) defoliation
......... duetotheir constant vegetative

, the cross — pollination of marigolds has been made

V) homozygous Y) homogonous

¥) heterozygous
Y¥-what is called "The external physical appearance of an organism"?
V) cultivar

¢) homogeneous
Y) clone ¥) Genotype
Y ¢- what isthe union of an egg and sperm to form a zygote?
V) pollination

¢) phenotype
Y) inheritance

¥) meiosis  ¢) fertilization

Ye- A modified stem which hastaken on the form of a leaf.

V) crock ) calyx ¥) cladode  ¢) bract
and embryonic?

Y- which of the following ter ms indicates phases of juvenility, transition, maturity
V) lifecycle

Y) Reproductive phases
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¢) Vegetative phases

Y)Regeneration Phases
YV- Anindoor plant which suffersif kept at below 60° F for a prolonged period.

V) Hardy Y) Half hardy ¥) Sensitive ¢) Tender
YA- Which of thefollowingsindicates the death of the embryo during its

development?
V) Embryo elation Y) Embryonic suspensor
¢) Undeveloped embryo

) Parthenocary
Y4- what term isused to describe acceleration of flowing by manipulation of

environment condition?
V) Forcing Y) Pruning ¥) Pinching ¢) splitting
¥ .- which of thefollowing isreferred to the dropping of leaves, flower or fruits?
¢) Blindness

V) Abscission  Y) Anthesis Y) Blasting
¥\ - Plants which grow above ground attached to treesor rocks.
Y) Epiphyte Y) Terrestria ¢) Terrarium

V) Aquatic
¥ ¥- The angle between the upper surface of aleaf or leaf stalk and the stem that

carriesit.
¥) Apex ¢) Internode

V) Alternate Y) Axil
¥¥- A short shoot that arisesfrom an axillary bud near the base of the stem and

givesriseto adaughter plant at its apex.
V) Bulb  Y)corn ¥) offset ¢) trans plant
¥¢- In chelates, usually bonds are stronger with metals in approximately Following

orders.
\) Fe3+ > A|3+ > Cu2+ > Ca2+ > Zn2+ > Fe2+ > Mn2+ > Ca2+ — M92+

Y’) A|3+ > Fe3 > Cu2+ > C02+ > Zn2+ > Fe2+ > Mn2+ > Ca2+ - M92+
i) Fe3+ >A|3+ > COZ+ > Zn2+ > Cu2+ > Fe2+ > Mn2+ > Ca2+ - Mgz+

¥e- Soil water potentials are define by the following main potentials:
Y) matrix and osmotic potentials

V) gravitation potentials

) pressure potentials ¢) all of the answers
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¥1- Substances add to control acidity:
V) dolomite

Y) basic slag ¥) limestone ¢) all of the answers
¥V- one of the many organic amendments added to the soils are:
V) crops residues

Y)septage akin sewage sludge
Y)Y and ¥
YA- A root hair is:

¢) straw of low C: N ratios
V) any root cell asis part of theroot Y) the plan cell like other cell
) part of the epidermal root cell ¢) the main plan root

¥4- sheet erosion often causes accumulation of eroded materialson
V)upper Y)middle Y) higher

¢) lower
¢+~ Plant nutrientsthat are usually lost by leaching are:
V) nitrogen

Y) phosphorus ¥) cacium  ¢) al of them
¢1- Accordingto the passage, sheet erosion isusually noticed by .........
V) experts Y) anyone  Y) passers-— by ¢) pedestrians
¢Y- "Insidious’ means......... .
V) Clarified Y) obvious ¥) hidden
¢Y- weathering istheprocessof ........

¢) Well — defined
V) breaking down of rocks Y) the formation of sail
) breaking a soil mature
¢ t- the expression "binds

¢) repeated expansions and contractions
......... to" means..........
V) un locke the the parts

Y) ties together
¥) carries on

¢) carriesaway

¢ - Mast microorganismsin the soil guard the sanitary condition of the sail.
"sanitary" means......... .

V) hydraulic Y) hygienic Y) sanguine

¢) saturated
¢1- Higher plantsand plants called bacteria differ in their need for onething,
namely ..........

V)soil  Y)ar Y)waer ) light

¢ V- cereal stubblesarean exampleof ........
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V) plants which die down Y) crop remains
) green manuring ¢) Farmyard manure

¢A- A scientist should know olot a bout the principles of his science. Principlesare

basic..........
V) plans ¥) theories  ¥) truths ¢) goals
¢4- To supply energy to theorganism, ......... isbroken down.

V) an element Y)onecel Y)alivingthing ¢) protoplasm
¢+«- Most farming operations cannot be ......... in winter.

V) watched Y) carried out Y) dried out ¢) irrigated
®\- Any of a group of growth substanceswhose primary effect isto stimulate cell
division.

V) cytokin Y) abscis acid ¥) auxin ¢) cytokinin

°Y- A barometer measures......... .

V) evaporation Y) wind speed
) atmospheric pressure ¢) sunshine duration
°¥- Therapid growth of a seedlingresultsinthe......... of the stem.
V) derivation Y) elongation ¥) mongnifieation  ¢) transpiration

¢ ¢- Thefollowing plant would be properly classified as dicotyledons:
V) dfdfa Y) barley ¥) corn ¢) wheat
¢¢- thewell —-decomposed, more or less stable part of the organic matler of the sail is
called:
V) residue Y) humus  ¥) mulch ¢) organic residue
¢1- the chemicals that kill weeds are called:
V) bactericides V) fungicides ¥) herbicides ¢) suicides

°Y- We continueto usethisprocedurein arecurrent selection program for forage

V) improvement Y) improve Y)improved ¢)improvable
°A- Water can ......... through the cell walls of root hairs.
V) diffusion Y) diffuse  Y) diffusive ¢) diffusively
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¢4-which of the following cropsis classified as "pulses' ?
') peas

EXmy = 4
S
Y) lentils

¥) vetch ¢) al of them
1+-In thescientific name of plants, The genus name always comes......... the
species name.
V) after  Y) with ¥) before ¢)following
- In creasing silk

in cressestheyield.
Y) distribution

V) capacity

¥) infection ¢) trans location
1Y- Theloss of water vapor from leaf surfaceis.........
V) evaporation Y) evapotranspiration
¥) osmosis ¢) transpiration
1¥- High flour quality isa good
V) cultivation

for wheat.
¥) genotype ¢) trait
V) nitrogen deficiency  Y) head injury

) water stress

Y) gene
V¢-lodging istheresult of

¢) excessive nitrogen

V- "Triticale" istheresult of crossing between wheat and
V) oat Y) barley

¥) rye ¢) millet
11-yellow leavesareindicatorsof ........
V) excessive nitrogen

Y) lack of nitrogen
¥) sufficient nitrogen  ¢) available nitrogen
1V- "sowing" means:

V) seed planting

Y) seed ling emergence
) ploughing

¢) bed preparation

are heavy soils.

V)sands Y)silts ¥) loams ¢) clays
14- chlorophyll- bearing cells have the
V) vapor Y) absence

to form carbohydrates.
¥) ability ¢) productivity
period of:

V.- Thelength of timefor which a seed may remain capable of ger mination isthe
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V) viability Y) vitality  Y) dormancy ¢) rest
V- lint yield in cotton has a high correlation with ......... number s per unit area.

V) bolls  Y) caryopsis Y) pods ¢) spikes
VY- Thelossof water vapor from leaf surfaceis......... .

V) evaporation  Y) evapotranspiration ¥) osmosis  ¢) transpiration
VY¥-Kernd ......... isameasure of therelation of the relationship between kernel
width and length.

V) color Y) germination ¥) weight ¢) shape
V¢- Dormancy of seeds enables certain plant speciesto ......... .

V) decompose  Y) germinate Y) survive  £) sprout
Ve- Theleaves of monocotyledonsare......... by parallel veins.

V) infected Y) spotted  Y) characterized ¢) multiplied
V1- A plant that isadapted to growing in areaswith low or irregular supplies of
waleiscalled ..........

V) gly cophyte  Y) halophyte Y) mesophytet) xerophyte
VV- Theprotective sheath like structure around the radicale in the seeds of grasses,
iscalled ..........

V) coleorhiza Y) coleoptile Y) epicotyle ¢) hypocotyle
VA- "offspring" means:

V) line Y) progeny Y)seedling ¢£) strain
V4- soil textures can be cuticle by examining soil ......... .
V) fertilizer  Y) nutrients  Y) operations ¢) samples
A - older methods of crop production have been altered. Altered means......... .
V) changed Y)desired Y)followed ¢) operations
A\-with correct ......... of the weather, farmer can plan their work better.
V) duration Y) formation Y) forecasts ¢) operations
AY- A plant exposed to poisonous chemicals may dieif action isnot quickly takento .........
the poison.

V) counteract Y) dissolve Y) stunt ¢) translocate
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AY-Most of theearthis......... by the sea.
V) carried V) filled ¥) covered

£) worn
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A¢- |ocation mean squares......... for all of thetraits.
V) was significant Y) were significant
¥) was significantly ¢) were significantly
Ae- Badly eroded land isnot ......... .
V) cultivate Y) cultivatable ¥) cultivation ¢) cultivative
A1- Thefinal, uppermost leaf to develop in a cereal plant.
V) coleoptile Y) cotyledonary |eaf
Y) Flag leaf ¢) scutellum
AV- Having the male and female or gans on separ ate plants.
V) complete flower Y) Dioecious
¥) In complete flower ¢) Dioeciouses
AA- Removing leavesform plantsarecalled ......... .
V) defoliationY) domestication  Y) transplanting ¢) fertilization
Ad- perennial plants......... .
V) are found only in temperate regions
Y) continue to live indefinitely after flowering
¥) die soon after producing their seeds
¢) must be replanted every year
4+.- A Herbicidewhich eradicates all plantson contact iscalled ......... .
V) selective Y) non —selective  Y) weed killer ¢) both Y and ¥

43- The period between pollination and physiological maturity iscalled ......... .

V) economic Y) commercial maturity
¥) grain filling period ¢) grainfilling rate
4¥- In sustainable agriculture, notillageisused instead of ......... :
V) conventional tillage Y) double cropping
¥) harvesting ¢) seed planting
i¥- Badly eroded land isnot ......... .
V) cultivate Y) cultivatable ¥) cultivation ¢) cultivative

4¢- Thewearing away of the surface soil by wind or by moving water is called:
V) Absorption Y) Alternation ¥) Erosion  ¢) slope
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4¢-|ocation mean squares.......... for all of thetraits.
V) was significant

Y) weresignificant Y) was significantly ¢) were significantly
41- Theplanting of potato eyesis an example of vegetative
V)propagate Y) propagation

¥) propagative
4V- Analyses of variance

¢) propagatively
......... for grain yield.
V) conducted Y) conducted was  Y) were conducted ¢) was conducted
4A- A plant that completesitslife cyclein asingleyear or lessiscalled:
V) Annual  Y) Biennial  Y) perennia ¢) untimely
44- Plantsthat steal nutrientsfrom the desired crops must be:
V) eradicated Y) fertilized Y)irrigated ¢) replanted
\++- soon after germination, photosynthesis begins and the seedling can
itself.
V) contain YY) detain

¥) obtain ¢) sustain
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