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SummarY;
A pot experiment wes coaducted to evaluate the growth response of Medicago

satiyg to super-phospbate nitate fertilizer alone or in combination with cycocel andor
 ن

Rطiصz biug wHen subjected to weter regime. Particular emphasis wفa given t growh«
parameters, yiehd a dص mutrient content as well as sugars, carbohydrates and water use

efTiciency.
The water regire u dertakenص for this expeniment was to keep the soil moistre

always at the fied capaciTy, one irDigation interva4)ل days) was tested in a factonلa 

rصa domised desig with three replications.
Applieation of superphosphate fertilizer alone or combiصation with cycocel

andlor Rhizobiun as biofertilizer greaty affected fresh aad dry weight of the stressed

plant, root-shoot ratio and keaf area as wel, in addiUon water use efficiency and Dutrient

concentration in plant tتssues.
The suimulation effect induced by difrerent treatnents wAs generلa ly more

evident in superphosphate fertilizer plus ,ycocel ت while progressive inhibition associaLed

with superphosphate plus cycocel andlor Rhizgbium was shown.، له 

Water use efriciency and sugar content were the only parameters recorded

noticeable increase with superphosphate fertilizer plus cycocel andlor Rhizobium

application.
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Introduction:

Water is 0ne of the most liniting factors affecاing crop production in seiarid

regions, where irigation has supplemented rainfal! for crop producion, competition

frn. urban eter users bas created E need for better undersاanding of crop water

renuirement and yield relationships (Labanauskes ct a,, 1981). Moreover very closeب 

relauioaship has beEn found to exist between continuous Availability of soil moistre and

rcsponse of plant to fertiiizer application Ifhe soil moisaIre becoaes a Limitتi g factor

ouniag any stage of the growing season, the addition of feriizer under such conditioD

m Eyت evcn adversely affect the yield (Reddy et .( ,لذ1980 Those authors aلso fouad that

on a well ferdilLzed plant, te ccm roots developed up to 105 cm the م soi and utiلized

8.75 cm? more water than utilized by the unfertilized plant

The adeguate supply ٥f fertilizer with suitable irrigation intervals was reported

by many aurhors (Sekhon £t Al,, 1981; Vema and Kalrs 1981, 1983 and Shama Et Aل.,

1984). The last authors repored thAt the highest seed yield ٥f Lenil with h gherن

a togenن and phospbonus content were obمنat ed by using of 20 Kg N and 60 Kg P wit

two irigaton intervals. On the other hand Mohamed Et al., (1981) stAted that soybean

plant responded markedly to N & P application and the maximum yield was produced +

when N and P were applied together. FurHermnore, Saraf and Baitha (1982) fourd au

increase ia both dry weight as well a noduleك numhers ofLenti] plant by te applicationي 

of phosphoكun fertiLizer. Husseia et al, (1984) mentioned that 32 Kg PIFed=4200 m"

nd inooulation of Lentil seeds wnit specific rbizobia, increased the numbers of podsة 

per piant and nitrogen content. However, rhizobial inoclation seemed to give higher

seed yield tban uhe un-inoculated treamments.

The aim of this sudy was to show tat if Medicagg sativa plant could establish

good growth when subjected to water regime by the application of chemical ferilizer

elone or in comobination with cycocel and/or Rhizpbium as bioferdilizer. On these basis,

this cxperiment was conducted to eplain these aspects.
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MaterialsandMetheds;
Seeds of Medicaeg ativg cv. Esna wvere obuained from Agdicltre Cente,

،

Ministry of Agricultre GizA. The experiment was conducted in te experimentAl

garden of the Botny Department, Women's College, Ain Shams University.

Cyliadrical plastic pots, 2I cm. diameter and 18 cm. depth were chosen for

cultivation. In each pot, 4 Kg of loamy soil was placed. Some physical and chemiلac 

soil characters were detemnined as presented in Table (1), following the methods

described by lackson (1973). Chemical feruilizer, m ia lyص containing supper pbosphate­

mitrate-potassium, this كم type of fertilizer Was recommended for optmal results of

growth and yiلe d. 0.2 g/pot wةs applied throughout this eperiment, tenty seeds of

Medicago sativA plant were Sow per pot, after two weeks the seedlings were subjected

t the inigaton regime interval (4 days) keeping 5 replicate pots for each teatment

which consist ofpots containing cycocel (40 ppm) or Rhizobium. (2 gm/pot dried cells).

Each of thسe were applied with superphasphete fertilizer, another treateot containing

superpbosphate fertilizer plus cycocel andlor r زb يR iط was applied. Afer 90 days،

from sowing, plants were uprooted, washed and dried at 70%C to constAnt weight

Growth parameters includig, fresh and dry weight of plant, leaf area and root-sboot

ratio were recorded.
Total carbohydrates and total soluble sugar cortents were estimated as g لع100

dry weight of shoot incIuding the leaves. The method vsed was described hy (Dubois

et .( إح1956 Nitrogen content was detemined in dried and finally pulvenised plant
 د ل

shooTs using H,S0, and HCIO, 1:1 (Jackson, 1973). Mineral deteminations in the

plants were canried out after digestion of the dried ground material following the

method described by Champann and Prat, (1978).
The obtained data were subjected to analysis of variance (SNedecor and Cochran,

1980).
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Results and Discussion:

GrowthParameterE;

Previous investigation by Abov-Bakr tع a1993)ل, ) had found that MeDicago- '،

sativa growth was greatly affected when subjected to water stess conditions at difTerent

irigation intervals. An anempt was perfomed to clanify if stressed MedicRgg-sativ٠ ء ن ج

(4 days interwal) could esuabLish good growth by application of chemicAl fertilizer alone

or in combination wit cycocel andlor bizabiumع as biofertilizer. Particular emnphasis

ws uDdertaken to growth behaviour, Weter use efficiency and nutrient concentration in

plant uissue as well. The obtained results revealed that fresh and dry weight of stessed

plant (4 days) irTigation itervلa were enhanced by different treatent applicaton

(Figs. 1 .( ي2& Enhancement of the plant growth was more evident by the application

of supenphosphate fertilizer plus cycocel as compared to superphospbate Alone (coatrol),

while noticeable decrease associated with superpbosphate feruilizer in combination with

Gycocel and/or Rizobjup was show Similarly leaf area was affected by diferent

treatments (Fig. 1), being increased by superphospbaLe fertilizer plus cycocel sة

compared to the feruilنzer a oneل (control) and decreAsed by superphosphate fertilizer plus

cyccel orلndه Rhizpbjg, Reduction i root-shoot ratio by dry weight may be

atuributed to reduced root growth which resulted fiom moisture stress. These findings

were in fll agreement wiطt that obtained by MbagwA ndة Osigwe (1984) who showed

that moistuنre stress generally reduced root growh of maize and cowpeA and thereby

decreased root-ahoot matio. 0n the other hand Reldy £t Al,, (1980) found that if the soil

moistrre hecomes a LimiUing factor during any stAge of the growing seasoA, addition of

fertiliaer under such conditions may even adversely affect the yield. Furthemmore a great

redvction on the dry wight of plant which grown under water strEss condition was

previously stdied by many authors (Mbagwa and Osuigwe, 1984; Shouse Et Al,, 1981;

Sinclair Et al, 1975 and Summerfield et aL, 1976), while other workers (Babalola, 1980

and Denmead and Show, 1960) atuributed decreased dry weight associated with reduced

]stomateما mounLs of water to water Stress conditions which invariably resultedع 

closure. This leading to the over ll ه efTect of reducing the photosynthetic efTiciency of

the leaves with conseguent reduction in yield.

(62)
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Yتeldproduction;

Difrerent treatments had a major efTect on yield production. TBe most severe

:educuion in yield was found in the treatment of phosphons ferilizer phus cycocel

ard/or Rhizobium in which the yield reduction was about 53% oF ureatment supplying

pbosphonus fertilizer alone (conto!). These findings are in corplete agreemnent wit

(Turket aL, 1980; Shouse et aL, 1981 and Hiller ,( ع ,لج1972 but in disagreeaent wit

Suunصm erfield et aL, (1976) and Wein et aL, (1979). Discrepمa cies ia the eperienual

fIrdings may be due to the in-deteruine reproducuion natre of ceruai plant varieties,

difrering varietel reponse to water stress at the different growth suage, possible

&irerencs in degree of treetment application or other environmen t factorsلص not tAken

into accouتnt.

Wateruseeficiency;
The water use eficiency of the plant (Fig. 5) showed that the treatent for dry

matter yield was achieved by the application of phosphons ferilنzer plus cycocel

andor Rhizobium, Cther teatent gave poor water use Efficiency specially the

treatment which supplied wiطt pbosphons fertilizer plus ycocel ت compared to the

trealment receivig phosphons fertilizer alone. Water use efficiercy of stressed plant

wتa relatively low and epplicatior of chemical feruilizer (superphosphate) growh

promoters (cycocel) d حة biofertilizer @Rhizobium) had iaproved it Kowall and Kةssمa 

([973) reported reduce water use efficiency for uaize when soil moistIre decreased

below its fIeld capacity. Other workers observed that during silking stage far (maize)

and flowering and fiIling stage for (cowpea) water use efficiency was decreased sة a

result of induced moistre stress.

NitrogenDptakeoftheplant;

Nitrogen uptake by the stressed plant shown in Fig. (6) indicated that there were

waniation in nitogen percent taken up by the plant. The main concentration of N in the

٥f N was found in plant4.7%. THe lowest concentrationplant ranged from 3.45 tء٥ 

treatment receiving fertilizer plus Rhizgbium and the highest one was treatment

(63)
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supplying with ferilizer plus cyccel. Generally, N uptAke wvas improved hy phosphonus

fertilizer applicatioD plus cycocel more than the other treatments. These results were

،Gxpected sirce Rhzobiup could not fix nitrogen under water regime or drought

condition. These findings might be attibuted t the inebility of Rhigbiur to survive

these condition or the inactivation of such strain under water regime. It is kown that,

ater stress decreases symbiotic N,-fixation and growth of legumes @Finn and Bnn,  و3،

1960 and Dejong and Phillips 1982).

Some data indicated that water stress disnupts interacuion beTween Rhizbirي 

and bost plant directly by A teringل nodule fine stnuctre which leads to change in either

nodule membrane pemeability or ezyme activity (Sprent, 1976).

Other evidence suggests that root nodules are Affecting indirecuy afier a decrease

i photosynuhesis (Fion and Bnn, 1980), It is also know that water stress decreases

nitate-reductAse activity (Srivastava, 1980) and negatively affects various other aspكtce 

of nitrogen mطaue olنsm (Hasiao, 1973).

Nutientupuakeoftheplant;
Diferent treatment affected phosphons concentration in plsnt tissues (Fig. 7),

being higb in teatment supplied with phosphonus fertilizer plus Rhizobium and cycocel

nd low i treatment supplied either wit phosphonus alone or in combination with

cycoccl. Its value wكA ranged from 0.28% t 0.38%. These concetration were

substantiلa and clearly suggested that the plant was not suffering phosphons deficiency.

Data obtained by other invesuigators on the efTect of phosphonus nutrition in wbeat grain

nnd cowpeA clearly showed that the values of phosphonus found in Medicano sativa

ere adeguate (LAbanauskA9 et Al,, 1978 and Labanauskas el a1981ل, ). These datA were

contEdictory with the obtained daLA of nitrogen. This manifested that water regime

-Affected nitogen fixation process but not pbosphons concentraLion in the plant tisses.

Water regime did not significanty influence the concentration of K in the plant,

but there was some vaniations in K concentration paricularly in treatent supplied with

phosphonus feruilizer plus ycocel ت and/or Rhizobium, Conceatration of K in plent tissues

ranged from 5,8% t٥ 6.8%. The value of K in the plant tissues were substanUally

(64)
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bigher than found in the wheat seeds in hydroponie or soil stdies (Labanauskas et aL
1575, 1978) and cowpea (abanتa skAs ٤t al,, 1981).

The concentration of CA were not influenced by water regime. All the treauments

nere nearly similar except those receiving fertilizer plus cycocel, slight increase was
.clcarly shw. Calcium concentration manged fTom 1.19-1.39% (Fig. 9). These walues

+٦were found Higher comparable to those obtained by Labaneuskas Et AL, (1981) on
cowpea

٠٦٤ Magnasiصu concentration in te MedicagE satvA ranged from 0.53-0.59% ndم
• the concentration leves were Dot significanTy affected by the teatments or by water

regime TBe concentration levels of Mg iم the cowpea seeds iه Labanauskas el  سلم
(1981) epeniment range fiom 0.18 1o 0.19% under different imigation treAtments. TEe

present data were found to be higher tha those obtained eiuer by Labقصa uskقs et  aسل
(1976) on wheلa or Labanausks et AL, (1981) on cowpea

Those authors found that concentraton leves of Mg in the cowpea seeds were
ic and soi media Lonereganص wheat grain fiom the bydropoم hout the same as found iم 

d Mgص e aز obص had classified N, P and K as mobile eemenGs, Ca as im(1976)ع ,لم 

reiate. According to Scott and Breer (1980), water stress soyber plants doع s itم 
not tanspire sة much vater sم well watered plants, therefore lower Rutrient element
tansport cars in the plant

Sodium concentration in the plants aw notق Affected by diferent treatments or

by moistIre regime. Tbe Na encentations of about 0.1-.18% (Fig 10). Ln Labanaus­
kas tع ( ,لح(1981 iم vestigauion Na conceDtation was lower (0.02%) in cowpea plant
subjected to different inigauion teatment, The present daa were found bigh when

cmpared with obtained data by tose auLhors.

The concenration oT Fe in MedicAgg sative plant were affected by the inrigAtion
Teatments and by water regime (Fig. ll). Fe conceatration menged fiom 0.28%  tم

 ا
٠٠ 0,65%.. The higher value obtained fTom Teaument supplied wit superphosphate

• ferilization plus cycocel andlor Rhizobium and the lowest walue obtAined from

،treAtment supplied with superphosphate only. Ataugh thcre were stAtistiتally

difTerences in Fe concentration due to treaLments, te plant wa wel supplied wiU Fe

(65)
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and no deficiency symptoms appearcd at any suage.

Totقlcartohvdralecontent";
Water regime (4 days) did not affect total carbohydrate cntent. Itrecorded 3.2%

in treatment supplied with phosphate ferilizer alone which acted As control, on the other
hand epplication of other treatments clearly showed decline in carbohydrate content

revealed progressive decline with increase io soil moistre stres associated with the

elongation of inigation intervals (Abd El-Rفhman t ع aL, 1993; Hodges and Heathely,
1983; Krizek et aL, 1985 and Batanouny El a1988إ,, ). Abovi El-Sed (1987) showed
that decreasing the applied available water resulted in A coDtinuDs decline i totalم
carbobydrate coatent duning the direrent suess periods. Depleuion of total carbobydrate

content i treatent supplied with phospbate ferdilizer plus cycoce] andlor Rhizobiur

was atributed to the depletion of N,-fixation process which took place by the bacteria.

Some evidence sggested that carbobydrate antents in leguminous plants were affected
i direcuyص afuer a decrease in photosythesis (Finn and Bnn, 1980). Furhemmore
Abd El-Rمhman Et al, (1993) stated that the reduction in carbobydrste acomulation

under drought conditions might be refened u decrease in photosytbetic acuivity,
maoreover the obtained results may be due to higher resistance of' CO, diffsion due to
narrower or closure of stomaقt l opeing and hence lower chlorophylI and carbohydrate

contet.

Suserscontent%:
Four days water regime affected sugar cntent in MediEagg satiya plant These،

findings more found in the treauent supplied with phosphons feruilizer (control).

Coauary, treatments supplied with phosphons fertil zer ن plus cycocel ndlorة Rhizobium

greatly promoted sugar content by more tan 50%. Abd El-Rفhman Et AL, (1993)

mentioned that soluble sugar cntent demnonstrated a gradual and remarkable increase

with increase moisNre stress associated wi increase in inigation intervals. These

findings were noticed only with treatents supplied with ferilizer plus cycocel and/or

Rhizgbiun which w ereب also recorded 1ower carbohydrate content. This might be

(66
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attributed to the effect oT N,-fixation process which decrease total carbohydmate content

and consegurenty increased sUgar content. I might also be attributed to the presence of
cycocel proDoters which enhanced sugar content and delayed carbohydrate content.

Decrease in carbohydrete content and increase in sugتa content in plant is refereed to

osmouic adjustmpeDt when plants are subjected to increase in moistre stress

(Abd El-Rahman et AL, 1993). THE saroe authors found also that aعomuleuion of the

osmoاically active substances such a solubleك sugars raises the capعa ity of roots for

water absorption. Furthemmore, Hussein et aL,, (1988) reporeD that elongarion of"
iمigation interwaLs resulted in a reDuction of totAl cArbohydrate coDtent and a sigنficant

increase in soluble sugArs coDLet
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Fig. (2): Effect of fertilizer, cycocel, Rhizobium and mixure
treetments on yield (g100ل pl.) and water use efEiciency

(cm% 100 g dny matter) ofMedicago sativa, gromn at
(4-day) irrigation intervals (plant age 90 days)
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intervals (plant age 90 days)
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Fig. (1): Effect of fertilizer, cycocel, Rhizobium and mixture
treatments on fresh and dry weight (gpl.), leaf area (cD%)
and root-shoot ratio of Medicagc satiYa, grow at (4-day)

irrigation intervals (plant age 90 days)
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"٢able Meehnnicnl )ا2) nnd chcnnicul properties of te soil used in the esperinents,

Mechgnieul ANy:lysis:
»

C٥٨rse and fine sand
Sitt
C!٥y
Soil textur
ield capacity

Chcmicalf"lysis:
c٥c0  و
pll
E.c.
Organie mntter
Extractinn
N
P
+

 "ر
c٥
MgT
co5c3ة 
cL-
s0;
Avaiable microelements
Fe
Mn
An
cu

 ؟
 ؟

 ن؟ ة

%

 ؟,
1:2٠5
rnmhos/cm
 ؟
(mg/100g soiI)
 خ

ppm
Ppm

36.4
30.0
31.«

oamy soilا. 
21٠00

2.46
8.3٦
0.66
1٠05

1.05
3.51

41٠48
48.60
62.٥
32.55

68.32
91.٥
22٠1٩

7.54
38.85
3.5
3.36

Tuble {2Y: Chimutic conditions during the growvth period.

Relative humidity
٥yuة 

Januory 10.٥ 18.8 62
Tetruury 10.6 20.0 56
M1arch 12.5 23.2 54
٨pril 16.5 28.5 46
May 18. 31.8  لا٧
unc20 ل.B 34.4 52،

yا u23.5 ز 35.7 5٧ ز
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