
(JZS)laurnal of Zankay Sulsimarci , Dec. 20A5,ual 8(t) purt A(S 5-97)

1t v-,1 oS A 6a + (Dn 32 9l', o ..t*, erri tS ; t *: t., c.&b alt$

Respanses aJ'Ysrious lYheut (Triticwm spp")
Cultivars to l{/{rter Status

Faisal-Abdulkadir Sakri
College of Science, Universify of Salahaddin, Erliil, Kurdistan R.egionAraq"
Norri -E{assan Ghafour and
College of Science, flniversity of Sulaimani, Sulaineani, Kurdistan Region/Iraq.
Shireen-Abdulkarim Amin
College of Science, Universig erf Salahaddin, Erbil, Kurdistan R.egion/Iraq"

Abstract
l-his rescat'ch was conducted to study thc responre o1'r'arious wheat cultivars to water status through

piant lengih. iiag leal lengi-r, rtumber ol tiiiers per piant. number of leaves per plant, number r:rf spike per
plani, numbel' of seeC per spike, number of seod pcr plant, rveight oi loosed, piant dry weight, protein
content in kernelTi, and total earbohyCrates. Results indicatc thal the drought periods significaltly
decreased the plani length ibr all culrivars. Fiag leaf iength increased significantly at drought period 7
days tbr Sham-3-hard(durum)cuitivars and signifrcantll' decreased for Maxipak ancl Abu-Greb cultivars at
drought pericrcl 21 darvs and Bakra.jow at dicught period o1' 7. 14, and 2l days" The nurnber of leaves per
plant -rignilicantly decreaseci at7-21 davs period for Abu-Gleb and 2i days period for Aras.

Water stress peiiods sienificantlv Cecreased number ci spike per plant, number oll seed per spike.
number ol seed per plant ior ali cultivars exccpt Bal.,rajow fbr number of seed per spike, and also it
significantll' decreased u'eight of loosed especiall-,- of the tr.vo rvater stress periods tr4, arrd 2i days and
plarit dry *'eight 1br all cultivars ercept Sharn-3-Sott (aestivurn). Drought period significantly decreased
protein content ii: kerneio,i, of Sham-3-hard in all drought periods and Shani-6-soft at 21 days period.

Key"words:-Various rvheat (Tritirum fiestiyum) cultivars[Maxipak, Abu-Greb, and
Sham -l -harci i durum ) a l sc, Aras,Bakraj ow and Sham-6-soft (aestivum), lvater drought
periods.

Introduction
Water is a major limiting factor in r,vorld physioiogical, and metabolic
agriculture, In general niost plants are modifications oecun"ing in all plant
highly sensitive to er/en a mild organs. Some of these effects are related
dehydration stress.[ 1] to the decrease in turgor and water
Water is a firndamentally in'lportant potential. Wheat {Triticum aeslivumL.}is
component of the rnetabolism of all living an annual grass of the gramineae family
organisms, facilitating many vital and considered as the worid's largest
biological reactiorls being solvent. cereal grass crop and the most staple crop
transport medium, and evaporative in the middle east and north African
coolant. [2]It is already L,eing documented regions. It is considered as a major food
that the greatest fear of the global clirnate source for human kind. Wheat kernel in
changes is the drought rvhich influences general contains lz% water, 7a%
crops growth and plays an in'lportant role earbohydrates, 12% proteins, 2% fat,
in mainiaining iood proeluction in the 1.8% milerals, and 2,2 crude fibers,
world. \Yheat plants respond to drought thiamin. riboflavin, niacin, and smaltr
through morphological,anatomical, amount of vitamin (A) are also present,
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wheat popularify as high cuitivated crops
is due to its content of high amount of
gluten protein.[3]Whear plants grorv well
over a w.ide range of moderate
temperature is relatively easy to cultivate
and consistently produces high crop yields
t4 ]. In fact water stress is reciucing
the yield
production of wheat through the reduction
of spike number.[5,6], r.vhile others
showed that spike ferrility, number of
tillers, and the weigitt of 1000 kemels
increased under rvater stress condition in
wheat plantsf7]. It is clarified recently that
water stress has reduced number of
kernels per head, kernel r.veight, and aiso
affected the floret sterility [g],Water stress
leads to the development of,more heacls in
wheat plant than usual but rnany fail to
produce grain that finally reducing the
yield [91. Scores of tenninal spiklet, sryie
primordium, groen anther, and eat
emergence development were markedly
affectecl by water stress in aii treatments
used in this experiment(6).Water stress
reduced the number of spikiet per planr
during vegetative grotvth and spiklet
initiation phase an<i this study was
performed to reveal the effects of r.vater
stress on grou.th and development of the
infloreseence of two Iranian spring wheat
cultivars (Triticum aestivum L.) during
different stages of development t101.
Further more, drought has reriuced and
delayed wheat germination, nitrogen-
uptake, and increased tiller numbers as
grain size and resulted ir: the death of
yourlg florets []11. The effect of water
stress could also be ertended to the
vegetative and reproductive growth of
urheat plants [12]; Some experiment on
the effect of water stress on four wheat
cultivars during three successive years
showed that both the time of sow,ing and
lvsather conditions have a major impact
on the proportion of,smallgrain screening,

the level of screenings was greater in
2000, which experienced terminal drought
[13,14j. Recently there have been some
intense researcir on phenotypic responses
of barle,l, to rvater stress in green house
experimeni, water was withheld from
plants for hvo perierds (l0d and 14d) after
flag leaf emergence .Ten of the
morphological, developmental, and
fertility were significantly affected by
water stress. High degree of phenotypic
variation nas found in the population with
significant genofpe treatment and soil
ry-pe treatment [15]. The lack of rain in
early summer late of autumn and
relativeil, Icrv annual rainfall frequently
resuits in drought rvhich is most sever in
soils with low-hoiding capacit.v compared
to soil possesses a greater water-holding
capacity . The tolerancy tow,ards warer
stress is due to the genetic diversity of
wild barely'and wheat as weli as this have
been study intensively with and betrveen
popuiation. Water stress studies have
extended to evaluate the content of some
variable compounds in wheat after
drought and rvatering has compared to
control values the content ofd-Tocopherol
in wheat leaves rvas increase 2,4 * fold
and B-Carotene content n,as increased by
2.6 - lbid after drought 1161. Th;
controlled green house experiment
described have rvere designed to mimic
the insitue drought to measure phenotypic
variation lvith in the population , to
compare the performance in rvell-watered
and water -with held conditions , and to
identify individual with contrasting
responses to \,vater stress.

This study has been conducted to
investigate the effect ofdrought resistance
on the yieid of six rvheat cultivars as well
as on the protein and carbohydrate
contents. Also, we did not plan in this
study to distinguish between desiccation
postponement and desiccation tolerance
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among these limited number of cuitivars
included in this stud;,.

Materials and $Iethods
The present study r.vas performed

on January, 2003, at the green house

station, coliege of scienoe-University of
Salahaddin - Erbil - Iraq Six wheat
cultivars were chosen to be used in this
investigation to evaluate their status and
responses to water stress" The varieties
tested in this study were : Mexipak, Abu-
Greb, Sllarn-6-hard (durum), Aras, Shaia-
3-, and Bakrajow soft (aestivum) ivith
four drought treatment periods. These
treatment periods included : the control in
which they were irrigated as need. 7-day
periods, 14-day, and 21-day periods

irrigations. To ensure germination, four
seeds were sorvn in each plastic pot with
22cm in diarneter anri hei*eht. The pots
were fil1ed * ith saniiv ioarn soil
supplemented x ith 20 kg , donum area
contain 459,i, nitrogen and 46ohphcsphorus
elements as PzOs.

After seed germination the nurnber of
seedling were reduced to one per pot. in
order to allorv for more distribution of
root mass in to the soil and eliminating the
cornpetition factor, Pots rvere distribirted
in the green house according to the

factorial completely randomized design
with four replications for each treatment .

The means were compared using the Least
Significant test (l,.S.D) at the level oi 5%
as the degree of freedorn L17,
t Sl"Vegetative characteristics for each
treatment were studied such as the plant
length, nurnber of leaves, flag leaf lerigth
and rvidth, number of tiliers, number of
seeds per spike, number of spikes
perplant, rveight of 100 kernels, and
finaliy number of'seeds per plant. Total
carbohydrates for treatments were
determined [19], also fuIeasurernent of

protein and nitrogen content were
per{brrned [20]. Since most proteins have

a nitrogen content ofabout 16% ;

Table (1) shorvs ttie soil characteristics:

therefbre the nrigration content has been

convefied in to g,eighf of protein by
multiplying a factor of 6,25 .And also thr:

soil rvas analyzed [21] as shox,il in table
( I l.

Results and Discussion
trregetative Growth
Plant Iength
Table (2) indicates that the maximum
mean value lor plant iength among the
cultivars was recorded rvith Mexipak in
spite of drought periods. It is also shown

that the drought period zerc gave the
highest mean value of plant lenglh in spite

of cultivars and decreased successively
rvith prolonging the drought period. ln
facts, the drought periods significantly
decreased the plant length for all cultivars
slres,rand the high reduction llas recorded
fbr Bakrajow at 21 day period.

Flag leaf lengtll
As shown from table (3) that the

maximum urean value for flag length
among the cultivars was recorded with
Mer,ipak in spite of drought periods. And

Characters

Sand% 76

Siir% 14

Claf/o 10

Soil texture ?ir (hydrornetel method) Sandy loam
Moisture Yo {oven methods 2,82

matter 0.95

Calcium carbonate (titration rvith 27.5

Available phosphorus (ppm)-(OIsen 1.93

PH 8.54

Electrical conductivity (deeirrieter

25Ci
0.65
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able (2) Variution in plant tength o.f whest cuhivurs under different periorls of water
Wheat
cultivars

Plant length at dilfcrent dlought period (cm) mean

0 7 14 2l
Mexipak (llard) 80 20 67.7 5 55"00 42.87 6 1..15

Abu-Creb (Hard) 71.87 58.50 la o .- 39.37 53.15 i

Shan-11-haid 67.7s 41.87 1,4.62 38.25 48.12

Aras (Solt) 84.7 5 54.37 54.00 48.25 50.34

Sham-6-soft 66.7 5 47.sA 3 8.7-5 39,62 48.1 5

Bakrajow (Soft) 7ffi} 46.62 43.50 34.0C 50.10

CP LSD = 1A.29 C
LSD:5.I4Mean 74.64 52.76 46.46 40.39

P < 0.05 P LSD = 4.20

the drought period zero gave the highest
mean value of flag length in spite of
cultivars. Flag leaf lenglh
increasedsignificantl,v at drought period 7
for sham- 3-irard cultivars, and
significantly decreased lor Mexipak, Abu-
Greb cultivars at drought period 21 and
causes reduction in cell elongation, which
in tum decreases shor-rt. root, and leaf
elongation 122) sltn florver leaf
enlargement ceased r.vhen the leal water
poiential feiled beloiv-3.8 bars and the
turgor pressure belorv 6.8 bars. As water
Bakrajow at drought period 7, 14, 2l d
and insignificantly decreased at drought
period 7 for Mexipak, Abu-Greb and
Aras. The reduction in plant and leaf
length might, due to cell turgor which
causes reduction in cell elougation , which
in turn decreases shoot ,root,and leaf
elougation {22). Srur flower leaf
enlargement ceased when the leaf water
potential felled below -3.8 bars and the
turger below 6.8 bars.As lvater becomes
limiting in the environment. cellular
volume in plant tissues is reduced. in
clesiccation sensitive plants, once turgor is
lost, the mechanical strain in the cellular
tnembranes and cell lvalls usually results
in cell rvalls collapse and

membranedamage, rl'hich is ireparahle
[23] . It is believed that rvaier stress might
also affectcellwall metabolism. possibly .

Through cellulose sylithesis, It is also
believed that the ability of young xylem
tissue to incolporate Cla labeled glucose is
greatly decreased by decreasing .,1,s1..

potential f241. During the measurement of
flag leaf length we also rneasured its
rvidth at the middle: it has been observed
that decrease in the width was associated
rvith the decreasing in lenglh of the leaf as

was shorvn in table (4).
Number of tillers per plant
Table (5) shows that the maximum mean
value for the number of tiller per plant
was recorded with Shanr-6-soft cr.rltivars
in spite of the drought periods , u'hile the
low mean value was recorded at drought
periods 21d, in spite of cultivars, It is also
shown that lvater stress periods
insignificantly decreased the number of
tiller per plant for all cultivars as

compared to control except for Abu-Greb
which is increased significantly at all
drought periods while the other varieties
were responded differently.
Number of treaves per plant

It is obvious that Sham-6-soft cultivars
has distinguished its;elf as one oFthe most
important wheat variety it has given,
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Abu-Greb , ?ld period for Aras, a
significautly increased at 7d period for
Sharn-3-harci (Tabie (6)) .Increasing tiller
and ieaf numbers might refer to that some
plant are naturailr, more resistance to
drought than other and after this resistance
is achieved of production specific proteins
or small molecules which help resist the
osmotic damage from heat [25].
And the reduction of tiller and leaf
numbers is refer to that waier stress
reduceci svnthesis of growth regulatcrs
such as cltokinins and gibberellins in the
rLlLrts. The possibility that water deficit
reduced the supply of grorvth regulating
substances supplied to the shoot b1. the
roots. Wlien only apart of the root svstem
of a wheat plant was subjected to a mild
water deficit -1 bar . grou'th and
metabolism were materialll, affected [26],
There is significantll' less cl.tokinins
activity in the r;,1em exudates from rcots
of sun florters subjected to ri/ater stress
Than in exudates fiorn unstressed control
plants.

Yield Characteristics
Number of spike per plant
The maximum vaiue for number of spike

per piant $,as recorded for Aras cultivars
inspite of drought periods and inspite of
cultivars the highl.v reduction vvas found at
the drought period 21, as shown ir: table
(7). Also it seems that r*.,ater stress periods
signifioantly decreased number of seed
'rabljll}-Ysrisltss

per plant for most of the cuitivars while
insignificantly decreased at water stress
periods ( 7, 14, 21 ) for Shanr-3-hard
culiivar and at drought perioil 7 {br Abu-
Greb cultivar and drought period 14 for
iUexipak and Aras cultivar, as compare to
control. It refers to that the drought period
increase the Abscisic acid (ABA) in wheat
plant that deereases the growth [11].
Number of seed per spike.
it has been shos,n from table (8) that
rnaximum number of seed per spike was
fai;nd in Aras cultivar inspite of drought
period, while high value was recorded at
drought period 2l inspite of cutrtivars. it
has also notice frorn the table that water
stress periods significantly decrease
number of seed per spike for all the
cultivars except Bkrajorv that
insignificantly decreased at the drought
period 14. Also it was shown from the
table that number of seed per spike
signifieantly decreased fbr ali the cultivars
except Sham-3-hard and Bakrajorv as

compare to control, It may refer to that
water stress induces large alteration in
source - sink relations rvith source
iimitations resulting in a decreased export
of assimilates and, therefore, in a

decreased crop load 127j, or it may refers
to induetion of male sterility in wheat by
meiotic stage.Water dificity was preceded
by decline in a vacuolar invertase
activity(28).

n flas leaf len of ryheat cultivars under difl'erent periods of water stress
Wheat
cultir.ars

Flag leallength at different drought oeriod (cm)

lnean
"t 14 2l

irleripak (lIaLd) 16.50 1,1.57 10.82 s90 t?, q,l

Abu-Cieb (Had) 13.30 I t t.:rs -- 9.22 i0.7it

-l-hud 9.51 99C 1.C7 8.89

.tN (Sofi) 14.17 i3 87 12.97 10.20 t?.80

Shur-6-sofl |.22 Ii 9-( 14.b7 9.02 12.2t

Bak ajc,* (scft) I 4.75 982 9.62 9,00 10.80

CP LSD:3.:7 C
LSD:1.88lrlean 1:i.25 i2_ 21 11.05 9.0?

P s o.os P LSD = 1,34
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Table (4) Variation in flag leaf rvidth of wheat cultivars under different periods of water
stress

Clultivars

Flag leafrvidth at different drought period
mean

0 7 l4
l\4exrpak (Hird) 120 127 t t)_ a.52 I

Abu-Creb (Har<i) I 1.1. t.t7 0.95 064

Sham-3-hard t.00 r.17 0.80 05? 0.83

Aras (Soft) 1.30 t.5? 1.05 c.'71 l1

Sham-6-soli 4.97 L00 tnf o'71 0.94

(Soft) I ^32 L1 t.l0 1.65 1.05

CP LSD = 0.
LSD=0.15

N'[ean

.: P LSD = 0.12

Table (5) Yariation in number of tilters of wheat cultivars under different periods of water
strse

\\?reat
cultirrs

Nmber of tiliers at different drought period (cm)

ffir4*f x rnean

Mexipak-hud i.5, 1.00 5 i.06

Abu-Greb -hard 450 r.7i .15 I 
'q

2.56

Sham.3-had ) -' 3?5 2.50 2.50 2.6')

Aras- soli 3.50 l.:j I 00 z.t2

Shm-6-soft J ?.'7 5 .1.37

Bakrajos'-soft 450 +.5 4 3.5 4.3t

CP LSD = 1.59

t"1""* 

--l 

j.87
I

3.00 3.6',7 2.21

il
I-SD:O 79

P 
= 

0.05 P LSD = 0.65

Table (6) Variation in number of leaves of wheat cuitivars under different periods of
lryater stress

\\11eat
cultivus

Number ofleaves at differmt drought petiod (cm)
lnem

0 1 4 2l

Mcx iu atri - h ard 24.54 21 50 r7.50 15.00 19.62

Abx-Crcb -hard 26.',t5 15.25 16.50 t2.-75 17.81

Shm-3-had t6.15 18.25 15 25 13.25

Ams- soft 21.50 I l.?5 t2.25 9,25 Ii,o9

Shm-6-soft 31.00 30.00 ?3.50 20.25 26.19

Bakmjow -sofl 30.50 21 75 22.50 24.54 24.81

CPLSD=l C
t,SD=5.70

Mcm 25 t7 rq ]s 15.83

P < 0.05
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Table (7) Variation in number of spike / plant of wheat cultivars under different
periods of water stress.

Wheat
cuttivars

Nurnber ofspike / plarlt at differetrt drought pedod (crn)
inem

0 1 I,1 zt
Nlexipak-hard ?.50 I f(l t.75 1.25 1.75

Abu-Greb - hard 2,50 i7t 1.25 1.50 t.15

Shm-3-hryd 1.75 175 1.25 100 143

Arre- rcft 2.25 2.50 1.00 7.25

She.m6-si 3.25 |.25 L0c L25 1.68

S:Jwlc* -rcft 2.50 1.25 1.?.1 100 t.50

CPLSD=092 C
LSD=0.46

\ieu 2.62 I.6 1.50 l. i6

P! P LSD = 0.37

Table (8) Variation in numtrer of seed / spike of wheat cultivars under different periods of
water stress

w beat
cultiva s

Nmber 0f sed i spilie a1 different dratrght peliod (cm)
lngan

0 7 t4 2t
Mexipak-hard 46.00 36 00 22.50 10 00 28.75

Abu-Gteb -hard 35.25 29.75 19 50 9.25 23.44

Shan-3-hard i8.25 76.75 't4.75 l0 00 a) at

Aras- soft 55.0C 40.15 27.25 14.50 34.37

Sharn-6-sofi -i5.iU 26.00 12.00 9.25 24.69

Bakajolr -soi-t i2.00 28.7 34.50 14.50 1.44

CP LSD = 9.92 C
LSD=4.96

iv{ean 40.33 t.42 11.25

P<005 P LSD ..4,05

Table (9) Variation in number of seed I plant of wheat eultil,ars under different periods of
water stress

Wheat
cultivus

Number of seed r' plant at different drought period (crn)
lnean

0 ,l t4 Z1

Itlexipak-had i1350 56.50 39 50 t2 01) \3.3"1

Abu-Creb -hard 9',7.00 52.50 22.25 t3.75 46.31

Sham-3-hard 61 ,50 18.25 24.40 10.00 17 .44

Aras- sott t78.00 91.50 70.50 14.50 88,62

Shm-6-sot) n8.25 3l .00 950 875 41.48

ilakrajow -soft 79.?5 3 5.0C 43 14.50 !i2.94

CP LSD = 36.72 C
LSD:18.36

\4ean 108.92 52 45 34;19 1?.25

P s 0.05 P LSD = 14.99
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Table (10):variation in loosed weight(grn) of wheat curtivars under different periods of

Table (5) shows that the maximum mean
value for the r:umber of tiiler per plant
was recorded with Sham-ti-soft 

'cultivars

in spite of the drought periods , *frii. tir.
iow mean value was recordeil at drought
periods Zld in spite of cuitivars, It is aisoshown that water stress periods
insignificantly decreased the ,lrmbe. oftiller per plant for all cultivars as
compared to control excepr for Abu-Greb
which is increased significantly ai all
drought periods while the other varieties
were responded differentlv.

I.{umber of seed per plant
.The high value oi nufrbe. of seed perplant was reeordeci for Aras .ufii-

inspite of drought period unO to* ouiu"
recorded at drought period 2l inspite of
cultivars, as shown in table (9), also itseems that water stress periods
significantly decreased numberuif ,..0
per plant for all cuitivars but significant
decreased at water stress periotl
7 f.or 

rSham-3-hart1, as cornpare to control
1nd high reduction was recorded at
drought period 2t for Sham-6-r"ft.ff"
lower soil moisture content might be
attributed to the decrease in the iut.i.n,
mobility because <lf the absence of tfrl
thicker moisture fiiur through ,rhi;h ;i;;
ions could diffl;sef29]"

Weight of, loosed (gm)
As shown in table (i0) high vaiue of

ioosed rveight was found in iraz cultivar
inspite of drought periods and the drought
period 2l gives low value of Ioosed
weight inspite of cuitivars. And also ir
shown fiom the table that $,ater stress
periods significanti.v decreased v,.eight of
loosed specially of the t\yo \yerer 

"stress

period (11.21d) fcr all culrir.ars except the
hvo cultivars N{exipak and Abu_G."b ,t
E'ater stress 14, and it increased
significantll, ar tvater stress period l4 tbr
Aras cultivar and high reduciio:n recorded
at drought period 21 for Bakrajow as
compare to control.

Plant dry weight (gm)
In spite of droughi periods rhe Aras

cultivar gives high vaiue of plant dry
rveight and the drought period'21 gives
the iow value inspit. of eritiua, u, .tio*in table (l i). And the rvater stress
periodssignificantly decreased plant dry
weight for all cultivars except sham-3_hard cultivar rvhich inrienificauriu
decreased planr dry weight at rilterui.;;'.
period 7

Protein content in kernels yo
As shown in the table (12) high value of

protein was recorded for Mexifak in spite
of drought periods and Iow uujr" i" upit.

J00 reed *erghr lml
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of cultivars was recorded at 2ld period.
Italso clarified that drought periods
significantly decreased in all drought
periods, and Sham-d-soft at 2l d period.
The reduction in proteins occurs in lvidth
plants and is accompanied by increase in
amino acids [30]. One of the major
consequsnces of drought stress is tlre
loose protopiasmic water leacling to the
concentration of ions such as Cl and NO:.
At high concentration, these ions
effectively inhibit metabolic functions

[31]. Additionally concentration of
protoplasmic constituents and the loose of
water fiom tire ceil lead to the formation
of i,vhat is tented a glassy state, in this
slate whatever liquid is left in the cell has

a very high viscositv, increasing the
chance molecular interaction that carl
canse protein denaturation and protein
fusion water deficit in plants leads also to
physir:logical modificatir:n ,such as

photosynthesis reduction,transcriptional
and post transcriptional regulation of
various genes, protein turnover and

osmolyt biosynthesis [21.

Total Carbohydrates
T'able (13) indicates that the maximum
mean value was recorded for
carbohydrates content in Sham-3-hard
cultivar in spite of drought periods and the
drought period 21d gave

Table(ll).variations in dry lveights(gm) of wheat cultivars under different periods

Bakralov; -soft

culti nder different iods of N'ater

Abu-Creb -haC

Table (13) variation in total carbohl'drate content 7.of rtrifferent wheat
ars under oIIIe rer ods ot !r'a
\\'hear cultivars Calbohl'drate % drought

h,lean

Nleripak-hard 68.59 60.87 60.53 58.46 62.11

Abu-Creb -hard ?0.0l 62.2654.14 60.07 64.12

Sham-3-hard 69.77 67 .t6 I 64.89 60.24 65.51
,\ras- solt 1A. ,1 I 64.8363.06 62.93 65 39

Sham-6-soft
Bakraiorv -soft

67.18 I 66 96 I 6r.02 I Or

_-67.41 | 6,146 | 64.e8 | q2.80 _
CPLSD=11.6

64.04 _
____0!$._

4.76 LSD
lvlean 68.96 I 61 4+ | 63 08 I 6u.e2

P<0.0_5 LSD 5.81
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lou, r,alue in spite of cultivars. Also show carbohydrate content due to that
that water stress periods insignificantly respiration often decreased more slorvly
decreased total carbohydrates percentage than photosynthesis .Causing depletion of
in wheat kernel for all cuitivar and the food reserves and change in the proportion
lor,r,er reduction was recorded at 21d of various carbohydrates f32].
period for all cultivars .The reduction in
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