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EFFECT OF SCE SEED HARDENIHG TREATHENTSعي -

ON CHEHICAL COPOSITIC OF SUDAN GRASs

GROWN UNDER SALINE CONDITTONs

Safaa #. 1smasi1, 0 MohaRed A. Khafaji,

٤٠T.Kishk" and Samya M. Sohsah

Fac. of sci., A٦-A2har Uni٧. (Girls) and Dsert Ras. Genter،

SUMMARY

Th٥ effact of some seed hArdening treatments on chemical

compos ition of sudan grass {5arghum vulgara var. sudanerse) was

investigated in two pot experimants under salina conditions،

Sa)inity induced a prosrsssive incraasa in total carbohydrates

and proline، Howsver, protein content docraassd with increasing

salinity 1evel during the two cuts, The application of diffarant
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pr6-sowing treatMents causd an Enhansiv6 ٥ffect cn totA]

carbohydrates and protein content According to the app1 ied sa7inity

avel As well as the pariod of grOkth, The amount of prol٤ne

diminished 9reatly by using mst of the applied pre-spwing

treatmants throughoا t tha two cuts under dif٤ar6nt sAlinity 1avels.

 و
}

١

The incrsase of saiirity has a deprssive frect م on

chlorophyll a ٤ ا during the 2nU cut, and the reverse aas true At

the 3rd cut, Dn cotrast, carotEnد c0ntent shoked a progressive

increase with increasing salinity ieve] throughouT the tko Cuts, 0n

thE other hand, th Application of pre-treatmsnts was sffectiva for

correcting the adversa ffect of salnity on photosynthetic

.igment6م 
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GenArally, sa1 inity inDyced a 0roaounced increase in both Na'
and•٠٠ #م cl' as welI as ash contents while, it decreased Ca' , ،Mg" and K'

contents in sorghum shoots. The app1icAtion ٥f diff٥rent pre-sowing

treatments eliminated the depressive effect of salinity and

corrected to great extent ions absorption. Howaver, the applied

seed treatments differed great]y among their offectiveness on ion

uptake and accumulation،

INTRODUCTION

1n previous investigation, the same authors (in press) studied

the effect of some hardening treatments i.e irradiation, soaking in

water, sيu ccinic ac1d, CCC, CcaC1, and Znso, beside untreated ary

seeds on germinat ion, growth and yield of sudan grass grown under

sa1ino conditions. They recorded that salinity induced a

significant decreasa in both germination rate and percentage.

Growth oF sorghum plants, as being indicated from the values of

fresN and dry weight of shoots, snoot height, leaf area, number of

leAves and numbar of tillars have been advars6]y affecteD by

salinity 0ry-and wet-seed irradiation, 2nSo, and CCC were the most

ef feetive treatments for counteracting the advrse effect of

salinity on plant growth. Such pre-treatments induced a marked

increase in all growth charactors except CCC which depressed shoot

he ight compAring with the control (watar scaking).
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Cons idering yield, sa)inity- at any ٥F EF pp1 'ف ة ied 1eval

dacrsased forag yield (green and dry matter). The app]ication of

most of pra-sowing treatments can eliminate the advarse effact oF

sal inity on .ield ر THe ٥ffect of sead hardeninو treatments on

chemi ca٦ cemposition that has bean dsturbed under saline

conditions has been pointed out 1n some plant species (Khafagi ot

a1١٠984 6 1988, KishK 1984, 0zorie at al. 1984 and E1-Agamy at al.
1991).

The aim of the present study was to evaluate the effect of

scMe pre-soiing hardaning treatments on chemical compositi on ٥4

sذ dan grass grawn undr different salinity 1evals.

HATERIALS AND HETHODs

7wo pot expar iments ere ca٣ried out undar a fenced area ٥t

thو Faclty of Science (Girls), A A2har-. ا University, Cairo, to

investigate the effect of some pre-sowing treatMents on chemt ea٦

composition of sudan grass (Sorabum areو[uال var. sudananso) at

three levels of sa1inity 200o, 4000 and 6000 ppm mixtures of ac1

and Cec12:و}١ , W/٧) in addition to the contro1٠ The first was

performed in {988/1989 and the second as يب in 1989/1990 groر ing
sEasons.

THe studied pra-sowing treatments wer :
 ا ء

1٠ Lntreated dry saeds (contro} For i٣radiated dry seeds and

water soaking traatmerts)

2- Exposure of dry seeds t gamma rays irradiat1on {3000 rad)
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3- Soaking-1n d1stiled water (contro? for wet-sed irradiation

and. di:fferent soaking treatments).
4- - Ewpdsure of soaked seeds to gamma raysirradiation (3000 rad)،

5- ..Soaking seeds in 0.09% succin1c acid solut1on.

6- soaking seeds in 2000 ppm CCC (Cycocal) solution.

7- Soaking.seeds 0.256 calcium chloride solution،

8- $oaking seeds in. 100 ppm 24nc sulphate solution٠

٨٦٦ seed soaking treatments were performed for 4 hours and

subsequently dried before planting، GamMa-ray irradiation. As ر

p6rformed in the Hational Center of Radiation Research end

Technology, Nasr City, cairo, EgYpt at 3000 rad 1avel using c64.

source. In a)1 treatments, seeds were cultivated after 24 hours

from seed hardening treatment،

A1٦ seeds soaked or unsoaked, were planted in pots (30X25cm)'

٤i٦1e- with 13.5 Kg HC treated sand، Tne experiment. . was

represented by 256 pots, staTistically arranged in randomi zed

comp late block design. The p0ts were irrigated with tap atar for

1٥. days from planting and after complete germination, plants were

thinned to ten piants/pot. Then irrigation with Hoagland solution

(Hoagland & Arnon, 1950} was applied in both seasons unti1 the

.estab1 ishment of seedling emergence، Each treatment was irrigated

with a particular salinity evel, incuding the contro} (tap

water), 2000, 4000 and 6000 ppm ti٦٦ the end of the experiment.

,our cuts were taken throughout the growth periDd while؟ 

chemicAl aralysis of sorghum shoots was carried out o tha second

and third cuts, 105, 135 days from sowing respectively dr1ng tba
2ast Grartb soason ( 2989)  ه
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Tha photosynthetie pigmants (chlorophy11 "5". "٤"٥\
8nو 

Carotenoids) were determinad 4n Freeh leaves ot each treatmertج 

us ing the method described by Vernon and Se1}y {1966), p,,1;
• r٦٥ne was

deterMined 1n ٤rash materi٥1 according t٥ Bates ٥t a1. (1973),

Shoot samp ls were drie٥ in an oven at 7dc and ground to ٤٦ م٥
powder •، ى The f٥11oing hemical ت analysis were conducted :
1-

Tota1 carbohydrates were extracted according t٥ Smth e ,٤ ٦
a ٠

(1964) and estimated coTorimetrica11y by pheno!-sulphuric acid

ma thod as describad by Dubo1s et a1. {1954).

،

١

١
 ر

« ء ،

2- Tota1 nitrogen content was determined by using tha mod{٤ie٥

micro-Kje1dah٦ method adopted by Paech and TracAy (1956), TH
• ١٥

nitrogen content was multip7ied by 5٠7 t٥ otain the tota٦

»١ ا
protein content,

Tota1 ash content was determinad f٥1owing A.0.A.0٠(156 ٥ ر
3-

 ز

٤.
١

 ز.

methodology. The choride content was datermined by titrat٥
n

٢ith si1٧er nitrate after ashing the plant materia1.ر 

After digestion of dry samples by using the wet-aeh1ng

Procedure of Johson and 1٣4cH(1959), sod4um and 5t ٤pa،ass ب, umد 

 -ك

«ere photomatrica1٦y determined CAMcium and magnesium ware
dtermined using Atamic Spectrophotoneter "Pye Unicum sP19o٥" ,
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RE5ULTS AND DISCUSSION

 ر

Hetebp1icAEPects:{

1-1

The results in tables (1٤٤) i٦1ustrate that a marKed increase

in carboNydrate content was observed with the prograss of plant

9rowth and development for both cA7 inized and non-ea1 inizad plants.

A٢E, 1ncreas1ng sa1 inity stress induced a cons idorabIe increasa i٨

totAl carbohydrate content in sarghum shoots، From previou• 'S

investigation (smaei1 et al. in press) data revealed that here

was a marked dacrease in ehoot dry weight by increas1ng sAlintر 

leve] throughout the growth period. This result may be due to the

teir rapied rAte of accumlation of carbohydrAtes than {tg

uti 1ization for the formation o4 ne cel76 and tisEues

(Strogonov, 1962). These resu1ts are in agreenent ith ين <٤h٥ee
obtaineU by Ebad et al. (1992).

Concerning the pre-soر ing treatments under nan-saline

cpnditions data show thAt the diff٥rent app1 ied treatment4 induced

an enhans ive effect on carbohydrate Accumulation As compared wit8

the corresponding controls for the tر o cuts. 2inc sulphate and

CaC1 pre-treatMents و wera rather superlative for the tبw o cuts.

tnder sa1ine conditions, the App1ication of most pre-soبw ing

treatments tended to increase tota] carbohydrate content. Th  و ج}

more dbvious at tha 2nD cut than at the 3rd cut،
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1-2 Protein contant

Tables (1&2) sha that thera was a noticeable incraase in the

crude protein tantent with aؤ e for ither م. salinized ad non-

sa1{nized .ants م1 Increasing salinity levels in irriated solutton

caused a marked reduction in protein content throughout tHف twb

cuts. The depressive Affect of sal 1nity on protein content has been

noted 6y Khafag1 at al. (1986) and Ebad.at .al. (٠1992) an ifferent

plant spocies. The depression in pr5tein contart under ،saline

conditions could be Attributed to the reduction of RNA and DN

required for pratein synthesis and incraaseD their degradation by

affecting Hydrolyzing enzymes (Garg and Gars,1980 and Ebad 6t al.,

1992).

Host o4 the prE-sowing treatments raveaied mare or 1ess

simi1ar affect on protein content as compard with the

corresponding controls under non-5e] ine corditions.'

The interaction effects betweon differant salinity Ievels and

pra-sowing treatment showed tht succinic acid and wot-seed

irradiation treatments induced stimulatve ه effact on protein

accumul ation during the 2n cut under 1٥w salinity 1evel

{2000ppm.)٠ On the other hand, under moderate sa)inity leva}

(4000ppm.), CCC and wet-seed 1rrad1ation showed a marked incr6ase

in protein accumulation at the 2.3g Cut for the formar pre-treatment

an٥ at the 3td cut for the 1atter compared with the cbntrol ،

#oraover, under highest salinity leval,' CCC was the most effective

treatment for improving protein accumulation At the 2nd Cut.
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Sim{ 1ar effect was obs6rvs by using dry-seed irradiation and water

soaking treatments uder high salinity 1ave] (6000ppm,) T١
• /٠ ٥

stimulative affect of some pre-sowing treatment on protein

accumul ation under saline condition w asي also conf irmed by E]-Agan  yب

et al. (1991). Th enhancing effects of ccc have been recorded by

Sa1im (1984) and Khafagi ٥t a1٠ (1984 ٤ 1986)، uprety and Sarn

(1975) reported that appl ication of growth regulators caused sa1t

to1erance by supporting protein synthesis and preventing {ts

hydroysis.

1-3 P٢٥٦in٥ cantent:

Data presantaD in tabl٥}١ & 2) reveal that pro1ine content {  م

s0rghum leaves exhtbiteD a progrssive 1ncrease w1th the

advancement of ant[ م growth fo٣ either salinized and non-5a1 inied

plants، AdditionA]1y, pro1ine contant showed a prograssive increase

ith 1ncraasing salinity 1evels in the soi1 media throughout thoن 

two cuts. Thase results agree with some investigatars (Storey and

٣yn Jonas 1978 and Salim. 1984). Handa et al. (1985) suggested that

pro٦ine accumulat ion was an adaptiva response to stress conditions

and added that prline at high 1evels acts as cytoplasmic osmotie

solute,  يد

Under non saline conditions, dry-seed irradiation and watar

soaking treatments induced a depressive effect on proline cortent

in 1eaves as compared with the contro] {dry seeds) at the 2nd e4
< ،ب،

However, at the 3rD cut all the diff٥rent pre-sowing treatmants
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causad an inhibiti ٧ و effect on prolina accumuiation as comparBg

with tha corresponding controls.

The interaction between, different salinity levels and> pre-

sowin9 treatments revealed .that dry-seed irradiatp, CaCl, as we11

as water soaking tratments: diminished greatly the amount of

proline in leaves during th6 'txo cuts Tnder differant salinity

1evels. Moreover, 2nSoر induced such effect under modarate and high

salinity levals throughout the twa cuts,

1-4 Photosynthetic pigment content:

The results in tables (1 ٤ 2) show that thare was a marked

decrease in chlorophylls a & b with aga for either salinized and

non-sa1 ini2ed plants. In addition, salinity caused a progressive

reduction in chlorophy٦1s a & b at the 2nD cUt. Wherese, at the 3rD

cut a pronounced {ncrease was observed under lo and moderate

sal inity levels, whila the rverse was true under high salinity

٦evel, On the other hand, carotene content Ehowed a progressive

increase with increasing salinity }evel during the two cUts. THa

increase in carotene content %as considred as an adaptive response

#

 أءم
'·٦ي'

 ت·

 جج+:
»

٤

٤٥r the continuity of metabolic activities, particularly at the

high 1evEls of soi1 salinity (Ade1-Rahman and Abdel Hadi, 1984).

The reduction in chloraphy]1 contents by salinity is due to the

decrease in absorption of magnesium needs for chlorophyil ynthesis

and to the destruction of chHorophy1٦ "a which. restricted ths

photosyrthetic rate (Poliakoff Mayber and Gala, 1975).
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The obtained data indicate that under nan-saline conditions,

wator soaking treatmant shoed a pronounced increase in chlorophy11

a and carotena contents during the two cuts as wel] as i٨

chlorophy٦٦ b at tho 3rg cut. In addition, dry-seed irradiation

showed a marked increase in photasynthatic pigments at the 3rd cut
 د ج،

CCC and CeCl, pre-treatment inducsD a stimu1etive ٥ffect on

chlorophylls a & b at the 2nD cut only٠

The intaraction between soil sa7inity and pre-sawing

treatments illustrateD that dry-seed irradiation induced  ج
pranaunced بلا« stimulative effact on photasynthetic pigments throughourما 

the 2 cuts under the highest salinity leve] ,w hi1eب wet-seed

ir٣adiation causeD auch effect under differant sa1inity 1evsle at

the 2nd cut 0only٠ 1n addition, CCC, Cacl, and Znso inducad sucH

effoct throughout the two cuts under h1gh salinity 1evel

(6000ppm.).

2- Ash and minere} cont6ntS:

Resu1ts in tAbles {1 ٥ 2) sho that Na' and ash cantents

exhibited a pronouncad increas6 with the progress of age anD

development in both salin4zed and non-salnized p7ants whi1e, cج "

show the same sffect for non-sal1nized plants. The reverse was tru

٥r K, ١g" ٥nd c١- contents. Genera11y, th increase in salinity

1eve] in the soi1 was coupFed Aith the increase in total ash, C٦­
+and NA' contents as wel1 as decrease in Mg", ca an٥ K contents

throughout the two cuts. In this regarD, Kaddah (1962) indicated
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that the increasing content 'qf ono or.more cations in the alف aE

tissues to some extent compersatad by decrease غ in tha content,of

Regardless salinity eve1s, sohe ،df thو applied pre-sfng  ر

٠١

 إ..

treatments incraasd the accuيR lation of K', ca", M " و as wai as.'
ash content, while Na' and C7" were depressed. Such offect variea

according to tha period of growth.. 1n. this concern,2nSo, treetment

caused an enhansi ve effect on K, ca," as well as ash content
and induced ،a reduction 1n Na' acGumu'1 ation at the 2nd cut. 0n the

+.
 ثم.

 .ح٠
 ن٥٣

 ج

other hand,

ca" and Hو "
such treatment 8xhibited' stimulative ة effect' on K',

contents ة. at the 3rd Gt. Also, CaC} traatment و provad

 إ
،

--١
١-١

 ف

 ي ر-يجن
 ج بجي
 -ه

to be the most effective، treatmant for accumulation of K, nd غ c"

at the 3rd cut.

THa app7ication of ٥ifferent pre-sowing treatments culd

a}1minate the adverse effoct f salinity and correct to great

extent ions uptake 4n soghum shoots. However, the application of

di٤٤arent pre-sowinو treatments diffared greatly among their

effectiveness on ion uptake and accumulation. similAr conclusion

was obtained by Khafagi at al. (1584 &. 1986),·KishK' (1984), 0zoris

et al. (1984) and ٤l-Agamy et al. (1991). $imilarly, Ai and

Robishy (1983) 1ndicated that plant mineral contont was disturbed

nder salina cond1t1ons, whoreas gamma rAys tended to correct such "

effect by enhancing the absorption of Divalent cations anid

decreasing that of monovalent.
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٤rOm -the- abovs resu1ts, 1 {sobvious that potassium is tHa

major cation in eorghum because sorghum is a sodium excludor, h1٥ ير
sod : ٦um د د was the major cation ir roots except at ٦oير sodiun/potass i un

ratios in cultUr med1a {weimberg et al٠, 1984). Ths result may ba

due to that p7ants cope to some dsgrees with tte ercess of Na bر 

excluding its uptake or secroting it into vecuoles (Rains, 1972),

Fhe data also confirm the ideA tHat the appl 1cation ٥f cCc induces

salt-t٥1٥rance by supporting the synthesis of protei8 and
s٤3ا, 

preventing its hydrolysis (starcK and KarvowosKa, 1978) as we] asن 
by restoring tha minera] ba1anco in plant tissuas,
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٤ffect ٥f٠ d1ff٥rent soed hardsn1ng pre-so91nو traatMents on totAt carbohYdrate,
crudو prots1n, prolins and pignts contents of sarghum plent grovn undar
d1fferent s8)١n4ty levals at second cut٠
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,(h qTع g Tr/ganta {eم٥{ Pr٥)١niN٥ مtم, CarbNydra±sp٢4-٣جir93٥1١٨1٤y cantontجc t٠ntcOntent.)e1و٥ 
(p)- ج٤٤raAtNanfa محر1٥/٥

»t4نت c٥٨١٠٥a٥٦٠٣4T st٥٣ م٠y ٥t,dry wt٠

oC tmlم28.191٥.٥.٥5٥.0.9٥1٠1١1
0.£s٥.٥8٥.970٠ 16$.٥٥16,sJrrAd1aeie {dr]
1٠1٦0. 791٠240٠20e.31٥.5 وhatar 4ak1rTهp
0.82٥.620.8٦6.3٤6.392٥.٥2r٢٤d1٤ti٥ 14at)Matsr
٥.2٥0.7٥٥.5٥٥.30٥.9915.5Suin1٥ w٥
1.٥8. ٥.881.32٥٠2٥8٥.3924.0cc٥ 1.040.5٩1.4٥٥. 2a7.6928.ج٥ G13.١41,0٥1.2٥٥.22٥٠992٥.٥2 هتn &0.

(eC troم8١.٥٥1٠12٥.٥٦2.3٥1٥.٥ و.1
0.45٥.9٥1.٥9٥. 15٥٠4925٠52rraaiatie {dry)
.G6.15١٠١٩٥.2٥2.٥320.٥Matar aAking
١٠٥٥0.٤٤1.1٥0. 351.942٥.٥Irra٥4٤٤4G {wat}200o
٥.٦٥0.e9٥.6٥٥٠ 1٥16٠٦٥26٠٥Sucenie ae4مر٥ 
4.098.951،28.356.992٦.٥٥cG 6.93٥٠٥٦1، c Cم٤.355.5019.12٥ ٦ ج
2.0٦0.351.32٥.2٥7,651٥.٥25 90,

1.٥٦1.1٥0.94٥٠٩٥6,0٥26.5Cpntr)
0.٥٤٥.8١e.575.a25.68٤6.2-1٢raatatian {4rY)
8٠٥٥3.٥١o.57٥٠٥59922.5 ،ه#at ٠٣onkin ع
1.3٥2٠151.4٦٥٠1٦٥.2924.٥24ta٥1at1٥ twaE}000 ٥٠.٥3٥, 20.034nie .م29 .ه94٥٠٥72٥ p 1٠190.5٦١٠٩90٠٤٥19.192١٠٥٥٥cح عه1٥ ٥.4٥٥٠٥41.٥5٥. 8٥8.3225.5c٥ c1
٩٥٠٥2n .ة٦2١٠١٦٥٠1799.٥٠٥39 s,

1٠٥50.850.A٥٥,٦٥٥.6913.0(atroع 
٩٠٥٥٦٤44.2٥• a.2٩$.6٥18.51٤٣4٥1at1٥ (dr}
3.6١0٠6٥0.٤50. 54.2924.٥٢atF 4ak4n
٥٠s30810.97٥٠٥٤8.3٥٤5٠52٣٣4٥4at{ {٤at}aC
٥،73a،٦٥٥.723 .و٥٠12.69٥ و٥uلاع nle e€٥.351٠24٩٠44٥.3٩١١٠aa2٠5٥ م }عد4
1٠82-1.8٩a.250.23بمت مع29,5 .و٦٥ c١
1,0٦·.a0١٠59١.٥6$٠٥٥1٦.52٨ و
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TabIe 2: ٤٢fect ofdifferent seed hardenng Pre-So41ng treatnants on tatal carbohydrate
CrUda prote1n, prol1ne and pigmwnts c0nt8nts ٥f sorghum plant 9rOHn Rd٢1 ا١ffarent selinit1ز avsis at th1rd cut.

2a٤+nTy pr4-&ai9 CArtehydr4Ls n¢:٣٥1٤ ح٣٥rح Pig»?t {e9/4 4rمh (.tى ١١

25v٥76 canten٤ eieت٣٤ cpnten٤
{ppj traAtm#Tw ٤ 5 g[ه/ a٧ ا٠ ا، ا هر] drY dy ى٤٠ ٣٤٠ ٤٣٥٤H rt, ٥ ي ق

cntro ٦ أ 15.6 ١ 15.63 0.6٦ 0.3٦ 0.42 0.51
1rr4ة i±٤1en ter} [

1
٤5.٥ 12٠7٥ ٥.٥2 ٥,45 .85 6.75

Tعp ٢&t٤٣ aal?٩r 13.٥ 16.55 ٥.56 1٠1٦ 8.٤٩ 0.s٥
H344r 2٣٣٤d٦٢٤1٥ {wet) ٤7 ة. 12. 76 ٥.35 ٥,58 0,53 0.58

ci٦ ج!&٥n27.٥ معيا 15٠54 د هن 5،55 0.86 ٥.42 ٥.57
cUc 22.0 16.s5 0.45 8.4٤ 0.33 - و عنت٥٠٤٤ ٤1.5 15.58 ٥.36 4٤e 0.٩7 # ية٥٠91

Trc¢ ٤8.0 14,79 0.54 3٠31 0.53 ٥.٥5
Centr٥٩ 20.5 15.٠-٦١ ٥,75 ٥.٤4 • 69 ٥٠٥٩٢٩ ±٣٤A٤1٤٤٦٤n {dry) 2€.¢ 15.3٦ ٥, 1١ 0٠36 0,4٥ Ator± أ٥٠5٤ tcEKir 23.4 ٢5.34 0.4A ٥.£2 0٠67 ٥٠4٦

20 1٢٢٤٥i٤٤4٤٨(٢et) ٤5.4 1١٠4٥ ٥.1٩ 5٠73 0،39 0.4 و Suir1c تيح1 &±id 22.٥ 16.5٥ ٥.٥9 0،52 D,58 ١ ٥٠٥4c ٤٥.1T ج٥.4 0.٩3 ٥.82 ٥,44 5.49
cهs ٦ ج 23.0 1٦.76 ٥.1¢ 0.83 ٥.52 €.83 ٠1

٤- 2n3٩ a4.٥ 15.45 ٥.٥3 6.55 0.63 1٠٩١1

co±ro7 2٤.٥ 12.3٥ ٥.54 ٥٠43 0,59 0.6٥
2rr٤d4٤٤1c {dg} 2.5 1٦،٤5 0.15 ٥٠٥٥ ٥٠٥٥ G.49
WatA3 sctk1ng 24.٥ 15٠11 6. 5A ٥,76 0٠45 ٥.٤2

4٥٥ 2r٣851atia {٣et} 2٥.٥ 28٠57 ٥٠2٥ ٥٠26 0.35 ٥.41

١ Sueie يج لا &±5 2٤٠5 7.13 و ٥. 58 0٠82 0.٩3 ٥٠٥5 cc}٣إ 22.0
١

16,5٤ 6. 45 8.7٥ .ه92 0.٥5cacr٤ 28,5 ٤4.٥3 ٥.{5 6.٦3 ٥.88 5.56
2mte4 27.6 6,£3 ٥.5٩ 9.٥3 0.35 ٥.4٥ ١

23.٥ 5,55 0.32 ١
٢٤

Ccrtr} 1٦,43 ٥.٩٥ 0,58
٤٣r٤d1at3c {dry} 22.٥ 15٠3١ ٥٠5٥ ٥,42 0٠45 6, 15
٢at٤r K4Ng 45ن 2¢.٥ 14.42 ٥.٤7 ٥.36 ٩٠4٥ 0٠4٤ ١&0dg 3r٣٤Aia±4e '{4at} ٤.»٥ 12.7٥ ٦٥٠4 0 8ة. ٥-33 0٠4٤ ٩إ

3:4nie م 28.٥ عد٦ م 11٠48 ٤،٥٩ 0.46 c .و85 .ه2 و ١ 25.0 1٤٠35 0.22 ٥.5٩ 9٠٩7 ٥٠76
ca41٤ ٤5٠0 15,31 ٥.2٥ ٥,36 ٥.45 ٥٠٥٦2n94 5.9١$ ج٥.3 ٥.42 ٥٠4٦ ٥. 46 ٩.7٥
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٤ffect ٥f d1ferent seed hardan1ng pre-sdvlnو treatrents on ash contont ( ( ؟ an
M1naral content (maa/100 drY و ١t.) of sorghum shoot plant grown under d1ffaren
sa11n1ty _lave1s at secgnd cut.

٤1 ه .ة ك

 إ<-
,

5a1٤64tY pra-4جم ng °٢ ءw #يلا "١٥ cم ٥٦-1٥٧٤٦٨
p) t٣6AtAsnt4

Centro٦ ٥٠٥ ٦٥.6 12٥.A 78.5 ٩1٠٩ 4٥.42٣radiat{¢ {dry) 8٠6 23٠٦ 125.2 109.7 ·37.٥ 7 صد36.2 ٢at4٣ soak4rg 2٥.٥ ,و٩ 132.3 11٠1 49 ذ. 12.٥٢atw٣ Jrrad44tia {wst) 15.3 29.5 128.8 ٥1٠1 5٦.٥ 15٠1٦nye acid$1١,4 ج 20.٦ 132.3 84٠6 4٥٠6 96٠8ccc 12.1 20.3 135.4 51٠1 ٩4.2 10.9C113.٥ هت 17٠٦ 111٠1 61.1 46.3 26 ر0و9.٥ 1٥.٥ 23.٦ 135,A 17٥.$ 69.٥ 17.5
Cotr٥٦ 9.٥ 28.7 128.٩ ٥9٠7 45.2 3١.٥Irrad1at1a. {dry) 1٩٠4 ٤8.4 124.6 1٦4٠٦ 42.7 41٠٦Hatar a4#3ngس 23٠٦ .و9 128٠٥ 44٠٥ 39.1 3٦٠4• 20o0 13٢٤01a٤1e {wet) 12٠5 23.3 152.3 212.١ 1٥5٠7 18.app Su٥١n٤٤١٥١٥' 1١,٥ 20.٦ 125.2 45.6 38.5 2٩٠4٥cc 18.٥ 20.5 18٤.8 43.٦ 51٠4 11٠٥ منc٦ و17.9 132٠s ة3،7 5٥٠٥ 42.2 ١8٠62n ٤٥, ٥.3 23.6 132.9 113.5 43.2 1٩٠٦

Centro) ٥.١ 23٠6 125٠2 ٦8,5 a6٠٥ ٦.81rraiat4a [dry) 1٥٠9 29.6 12٥٠٥ s7.3 43.2 15.4#ata٣ s04kiNg ٥٠3 32.5 13٥٠5 75.a 32.9 32.a40o 2rradi٤t1cn {wat} 9٠9 25٠١ 134٠١ 48.6 51.٩ 37.٦pp Sعu inte 13٠7 اعق٥، 3٠7 126.٥ 4٥,1 ه3.9 33.٦٥ cc 18.8 35٠5 152.3 91,٢ 5٩.5 9.8 مت61 و23.4 29,4 142.9 ·3.4 54.5 ٤٦.٥2n S, 12.9 23.٦ 12٦.7 12٥.5 4٥.١ 18. 8
Cet٣٥٦ 33٠٦ لا٠٩ 121.٦ 13.5 41.١ 49.٤2rrad١a٤1es [dry) 14.٥ 26.4 139,4 ٥7٠3 3a.٥ 25.9Hata٣ wجakVrg 26.٥ .و8 132.3 75.٥ ٩1,٩ 24.٥٥0 ٤٣٢٥d٩٤٤1a (sot} ١1٠1 28.7 1a8.٥ 53.5 33 و. 16٠٥pp 3uc1n١٥ a٥1d 2٠٥ 24.1 13٩٠٦ 28,9 44.2 15٠1c ٤٥ 15.3 21.8 125.2 &4:9 52٠4 12.٥ منc1 و و٠2 32.4 135٠٩ 44٠2 و1٠٦ ٦م1٥5,5٥ 42.٦ 28.1 1٤1٠7 16٩٠٦ 36.٥ 1٥.1

 ن
}

6

١
 إ
 ؟
 ا
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Tb1٥ 4:

 ج

٤fact ٥f٠٥١fferent seBd harden1ng re-9٥¥1ng م treatnents on Ash cantent ($)  ج
•mtneraf content {maa/100 dry و ٢t)-af.sorghum shont aNt م1 grown undsr d1ffer،

sa11n1ty 1avals At th1rd cut
 س١·

• ٠

c1-وم c4# ويم٥٢NP#»-3نبجس Ngnityمد1 إ 

reatnsrta'}-1٥٧٥ جT٤
{c}

C t٣٥٦م7.٥113,4125.235٠51٥.21.037
22.226.208.51٥7.632.51١.٥• .1٣radata {dry)
25.545٠21٥2.3٦١٢٠٦26.5٢٥.٥٩4t٥٣ wnKing٢ هو

1٦.944.2$7.٥112.9a2.512.614raa1atie tHet)#At٥٣

27.32.37٥.١11٩٠٦٤6.613٠٩ctnctc40عuع 

35٠ 2ccc و.١.31٥2.9121.726.14٥
32.A4٩.2١٥٢.٥٦2٥.٥29.٥3.9م c1مت 

29.a49٠٥121.٥١٤٥٠٥2٥.١32 .وn ,oع

oc tr٥tم241.4١٩٠4.٥11٥.٥٦8.23،4٤8

35.133.٥23.5125.235.513.11frea1Tie (dry)

23،833.569،8١١4٠.744.٩1٤.٦#at4r oR{ng ء

2003 لا٤٣٥d4٤٤a ة]at)684٥.21٥٩٠٢39.412.٤ و,٦.13

20.7٩2.270.91٥2,32٥٠413٠٤$uعrintr ٤c1٥pp
39.748.382.3123٠٥25.1١4٠1c٥

30.432.5139,2125.226.٥13.sمت69 و 

 مة ,صع2.٥33.91٩٩٠٦118.232.51٥.27

(6118.23٥.41١.2Ctr٥ لا٥٠4.22.127

19.130.٥٥4٠٥1٥7.٥33.411.٦1٤٢ad1٥t5٥ {dry]

34.529.313.6125.229.413.٤%٥ta ٣in زجم

27.3«a.2٥4٠١13٥.5٤8.214.9J٣٣a٥4٤{e (wat)٥cه 
3٥.235.1٥8٠١1٤5٠٩23.41٤٠1in1c  قتم ق2£٥
٥٥٥٥.1٤826.64E د.٦41٠1156٠٦.48
34.٦a5.٥16$.٥12٥,٤32.51مث€1 و٩.٥ 
2ل27.733.91٥7٠٤13٩٠١33.49٠356

:aC troم8.0.531.573.5٥1٥٥.٥44.42±

23.226.243٠501٥7٠٥51,٩12.21r٣4a1atie {dry}

31.231.47٤.3٥12٦٠٦2٥.٤
 ر

13.٩٣٤t٠٣ sanK1ng

32.٥30.٥$9.421٥٩٠١٩7.313٠7(٣aa1at1a {%et2٥058 ح

p$١٩١١٥ عه224.6١1٠١٥-٥81,1٥٢1٥.٥48.37 .
2٦٠٥36.٥147.2٥1٥7٠٥29.613.٦٥٥٥
 مع61 و٥102٠3٥142.532.540.7.42.37
2٨ ,ة12541٠41٩٠٥ ج.9٥.42.42٥٠٥11٥

-357-

1

 لأ

 لا

 ب
1
 ز

:
-١

١
 أ·.


