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Abstmact:
A greenhouse stdy was conducted At Heliopolis using loamy soil characterized

by [ow water c pacityم retention to compare between growh, nRrdulalion and nitnogen

fixation of (upinus termis cv. Ciza 4) and chiickpea CCicer tietipuR ق cv. Gia 2) when
 د ،

subjected to different levels of water supply and imigation intervals.

Four water amounts; 400, 300, 200 and 10 cm? and fou water intErvals, 2-ay,

4-day, 6-day and 8-day intervals ere applied for a period of five weeks in a fectorial

.rAndomized block design with three replications{ت 

Crowh of the two plants were greatly aلfected by deficiency in water suppy

when they were grown either at low water Emount (100 c") 0r increased irigatioD

interyels.

Lupin gave best growth (dry matter) at water amount (300 cm?) and 2-day

imigation interal, while in cAse of chickpea growuh was excellent et 300 c' ndه

iم igaled. every 4-day interval. On the other hand, nodulation and nitrogen fixation were

optimum for the 1wo investigated plants irigated every 2-dEy. Lupin shoot looked thick

an short, with fEw nodes at low waler amount (I00 cm) And increased irigationارم 

interval (4-ay).

Furhemmore, chickpea responded to water regime by formation of new latenalل:بهي٠.٠٠ 

- branches and long tap roots At water amount (١00 cn") and irrig:tipn interva! of 4-day

which manifested in rich dry matter accumulalion at the sAme level of water amountبري 
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G enerallyت> application of '1٥٥'ci3: u atetت at any irrigation interval resulted in very

poor crop perfomance with respect to Lupin but not for chickpcA.

'Introduction:
. Water is a very imporent factor affecting crop productiin in arid and semi arid

regions (Labanauskas et aL, I981}, it affecis non legumes (Thakur and Ria, 1984; El­

Zeiny and Koram, 1985 and Batanouny ,( ,,أ(a1991 ع ns welf as several legumes;

،(Morendi et aL, 1981 and Egli t ع AL, 1983). Not only Iegumes growH but also legumes

:varieties, (Babalola, 1980 and Abou Bakr et AL, 1993) and wodulation and nitrogen

fixation (Finn and Bnn, 1980; Dejong and Phillps, 1982; Mbagwa and Osuigwe, 1984

end Sprent and Sprent, 1990).

Some data indicate that water stress disrupts interections between Rhizobium and

host plant directly by altering nodule Fine sLncture or enzyme activity (Sprent, 1976),

other evidence suggested thAt it afTects photosynthesis in plants (Finn and Bnn, 1980)

and root system in non legumes (Batanouny Et AL, 1991). 1t decreases niurate reduclAse

activity (Srivastava, 1980) and negAtively affects vanious other aspects of N,-metabolism

(Hsiao, 1973).

Water stress decreases. plant heights and causes stem dmarfism (Taylor Et Aل٦, 

1982; Hutchnison t ع AL, 1986; Kandil et aL,, 1988 and Abou Bakr et a1993ن ، ء ،.( ,ل 

Because Lupin and chickpea Bre very important crops in the developing coun­

tries and in semiarid regions rhere waler is very iporlant factor Affecting plant

grovwh, the present stdy was performed to through Iight upon rowh ع behaviour,

nodulaUion and nitrogen fixation of these two legumes which grw in many areas have •

deficient water supply to maximize their 'growh under sever water conditions, also oا

-show the aptimum amount of water used together with irrigation intervals s0 sع to avoid
٩٥٠١٠٠٠ 'لا:٤ wastage ه٩ م٠ of water in those semiarid regions.

Materials and Mfetlods
٢ Seeds of Lupin ،(Lupinus temmis cv. Giza 4) and Chickp e {Cicerج arietinum cد -، 

٢ GiA 2) were obtaincd from hgriculture Research Centre MinisIry 0f Agiiclture, Giza.

(134)
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Seeds of. each plant were inoculated separately with iاs specific bhiabim; Rbizobiur
i and Rhizgbim leguminDsAnm (local isolates) for [upiNus temmis and Cicerظpد«« مز 

tittinu respectively. Rhizobia were obtained from Microbial Culture Collection.غ 
ente (MLRCEN), the unit of Bio-fertilizer, Faculty of Agriculnre Ain ShAmsز 

[Jniveisity, Shoubra, Egypt. Tle experiment was perfomed in the experimental garden
:of the Botany Deparument, Women's College. Ain Shams University. The soil was air

# dried, passed through a 2 mm sieye and adjusted at pH 7.2. Clay pot (30 cmn diameter

- and. 25: cm depU) wvere chosen for cultivation. In each pot, 4 Kg of clay loam soil were

2 placed. Mechanical soil analysis vvere carried out following the method dcscribed by

Jakson (1973), and given in Table (1). The soil have A 21% moistre content at field

capacity, 1.04% organic matter, 1.40% total nitrogen and 0.6 ds/m electrical cnduci­

vity. Each pot was fertilized with 60 mgKg"" N,, 15 mgKg" p aad 60 mgKg' K, Tمe -

seeds of each plant Lنpinus temig and Cicer griEtinun were son2 per pot. Two weeks» ،،

afler gemination, plants were thinned to five plants per pot, then subjected to te
treatnents which consist of four water amounts (400, 300, 200 and 100 cm), and four

irrigauiou intervEls (2-day, 4-day, 6-day and 8-day), keeping three replication for eلc 

treatment

Planus were uprooted weekly, washed and dried at 70%C to constant weigbt,

growth parameters including root And shoot height And dry weight were made. Plants

were ground and used for determination of nitrogen according to te meuhod described

by Jakson (1973). Nitrogen detemination was detemined by kjeldahl method. All the

nodules per pot were cArefully counted, dried and weighted. Ths obtained datA were
subjected to analysis of variance (Snedecor and Cochran, 1980). Because datA werE

more obvious at 2-And 4-day intervals than 6-and 8-day intervaly, comparative stdies

of the 2-ested plants were made At 4-day interval.

REsulLs and Discussions:

ShootIength;
The oblained data (Fig l&2) showv thal the various growtl١ criteria meAsumed in

the present sudy was afTected hy estending the period betwveen thE successive irrigation

intervals As well as tlIe amount of water used

(135)
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The average shoot length of LupinuE termis afer fivE weeks from the initiaUibnي 

of treatents was 9, 14.5, 14 and 10 cm in plans receiving water amnount of l00, 200,
٤٠S300 amd 400respectively, and irrigated every 4-day interval;" while'

it was 19, 19.5, 18 and 17.5 cm in shoot height of Cicer arietinm irrigated at the same

Hevel offield capacity and inigation interval. These results showed that !upinus temis

shvoot, growh was shon, thick and had few nodes but the shoot -growth ٥f Cicgrسد 

ater axsust Andت riElinyh was long and had nomal shap at the same leve] ofي ق 

inigation interval. Kramer (1969) pointed dui that water deficit reducAs enlargement and

stem clongation. This observaiion wvas tonfimed by Levitt (1980) who stated that

decrease in cell enlargement must be the most sensitive tesponse of the plant t waterض '

stress. Similar resulLs were, howvEver, obاained by other investigators @Momandi el al.,
٤i5 C؟٥€ F 4uم٤ i٤٤٣٩٧٦1s
i983l d مة Abo Bikr e] gL, ] .[ ذوو They also found that soil moisNre deficit retarded

٤
plant growth, resulting in short stems and few nodes. Furhemlore our resulls on

temis were in agreement with the finding of the following workes[٤بUnipU د 
(Hutchinson et aL, 1986 and Kandil Et aL, 1988) and were in disagreement with out

results on @icEr grieLNum, The above mentione investigators no:iced that the increasE

in water stress by elongation of irrigation intervals resulted in stenn dwarsm of many '

IegumG. ٥

RootlEngth;
Daاa obtAined {Fig. l&2) on root length revealed that root system has been

greatly afFected by irrigation regime, thus root length 6f Cicer arietinum afer fiveسه د 

weeks from the initiation of treatment wwas 14, 12, 11.5, 10 cm in plant irigated wit
٠. 3 ٠•٠٠٠٠٠٢٠400, 300, 300 and 400 cm respectively, and every 4-dsy interva!'(long period 'interval)

 ع
comparing with Lupinds temmis root length which was 6, 6.5, 6.3 ahd 6.3F inigated atد 

ihe same level ofua!creouaeand days intErvals. I is evident 'thaf 'Cicr  يrietinuri ج

meo! legth was much longer than Lupinus {erRis roDt length underthe saie level of
 ا ة

water supply. Watanouny eإ aL, ()991) found that there is A close relaiionship beTweenد ء ، 

water supply and root system characters ir ea mays pfant. They mentioned that
٠ د

detrease in water sunply resulted in increase in the depth of peweLration, increAse in

(136)
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1ateral eRtension and increase in fresh and dry weight. Those authors attributed such .

'increment to mechanisms by which plants increase the absorbing surface and Exploiing

Iarge volune of soil surace.

Drymalter.Centenk.
It is clear from Fig. (3&4) that the dry matter of the ·whole plant ehibited

ohsiderable variaLion with depletion of water supply and irrigation intervals either witة"& 

pinus temis or Cicer arieLinum, but in general the first plant has increased amounts[3 نن

'٥f dry matter accumulation than the second, one this is due not to the treatment itself

:but to the natre of plant growh and leaf area. On the other band at the end of te

• experiment (5 weeks), Cicer grietinur showed the highest dry mELter whereas  بيupinySي]

٤٢٠aH٠٠٣٠٢٩
{etig demonstrated te lowest dry weight at al « الiria ا ·and - aل peniodجد ء ل 

intervals (4-day)."

Cicer grieiruR responded to water stress as mentioned previously by increAse،

1n lateral branches and increase in root length which intem enhance dry matter

accimulation.

If we compare between the dry matter of the two investigated plants at the end

of the cperiment, it was found that Lpinys temig dry mater ws bc=t.. wit the

application of. 3٥o c٣3 applied every $day, whereas best Cicer. arieuinum

dry matter was obtained by applicatioa of. 3o8. applied قرع every 4-dAy

interval. These daاa revealed that Cicer arietinum could sustain water suress conditionدق 

much better than Lupimus tErmis, This might be due to many factors such as increase

in root depth and increase in lateral branch number which reflec increAse in dry matter

accumulation. Batanouny t ع AL., (1991), found results similarly on Zea mayE plant. Theyد ي 

clainEd that decrease in water supply, increasE fresh and dry weights of mot system.

،On the oter hand, many authors altributed decreased yield 'in case of [upinus {emis

associated with reduced amount of waler to water slress condition which invariably

٢3 resulted in slomatal closer. This has the overall efTect of reducIng the photosyntheLic

efTiiency of the Ieaves witl consequent rduction in yield.

(137)
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Reduction in dry matter accumulation as a result of watPr,deficiency wAs'٠ ا٤ة ٠•.
prnounced mnany بزط workErs on soybean (Scott, 1984 and Kandil,,988) and cowpea,

' (Mbة gwA and Osuigwe, 1984) as well as on MedicAgc sativa and i variely قا (Abou«

B٥l:r et aL, (1993) in addition to Zea mEys (Thakur and Ria, 1984; El-Zeiny andلا «

٢?٠-am, !985).

 «"-ي٠

If is clear from Tables(2&3) that wvater depfetion affecLs'formation of nodules

' on Lupinug tEmis and Cicer arietinum roots. Optimum nodulation was obاained by. the

application of · ?cnn ضبا a dمa#g بي irrigated everyلا day for the Two tested plants, but

the number of nodule or their weighLs were varied According to the natre of the plAnt

itself. Water stress AffecLs moot growth and the magnitude was difFered, being icreased

in Cicer ArietiNuR wnd decreased in Lupinus teris,، د 

Lupinus temis root looked shor and thick, while Cicer arietiNm root was long،ص 

and penetreted deeper at. ٩٥٥ c3ؤ awd· inigaLion- ها intervals. AI
ndules were aggregated on the main root in case of Lupinus temis but in Cicer

Arietinum were on both main root and lateral roots, moreover, their number were more

or less identical urder the same treatment of Uج {r 4scurRand inigation intervلa s. Our

resuls were disagreemenL, however, with the results obtained by Mbagwo aid Osuigwe

(1984) on cowpea nodulation end water deficiency. They repored that good nodulation

was obtained by the application of 100% field capacity end irrigated evey day while

Habbish and Mahdi (1976) observed poor modulation when walering bean and cwpea

At 15% soil moisture, these results are in AccordAnce wi out resuls. We found bad

nodule formation at ooc ٠ ق at all irrigation intenvals either in [pinUS

Kemmis or Cicer ,rietinUm ع Moreover, Karama (1976) reported that watering At field«،هك 

capacity or excess increased cowpea nodulation, although cess water than field

capacity interferes witl aeration (Abou Bakr g1 ,L ج  د.(1993)

Nitrogen fixed by two investigated plant were greatly affected by the treatments

'as well as by 1he nature of the plants themselves. Thus optimum nitrogen content was
.٠٠٠ و..٠ obtained by the application ٥f 1٥%er'»at€ ٢nd م irrigaled everytdAy for the two

(13a)

·+5 د د٢ د اب -د٠٥- «ا د د،بدد  فتزخة-·-٠ ت ٠-د٦-

 ن

- ,



•

-7-

·٦ 1ested plants. This holds tre with the number of nodules. Nitrogen dccreased by the

، decrcase،of waler amount used (100 e٨] and also by increase

of irrigation interval (4-day).

Regrading Lupinus terRis nitrogen content at Ihe fifh weEk it was 4.82gt!
 د ن

،#.. ,زk oo'cب and ، day- ي interval, while Cicer arietinum nitrogen content at the sameن ي ، 

• level 'of.للوبة €r aeusfand و inigation interval was 3.32.,jOn the other hand nitnogen

cntent :of pinusني] teLmis at thesame week but at· ii٥ ·دررث-٠ and 9-day 'of

inigation intervلa was 2.561,Furhermore in case of CicEr Arietirum, nitrogen content

at the same levels of field capacity and irigation interval wes 1.75٤-

- From the above mentioned data, it was found that, low،  -¢وu cawsunt(td4نaط

and long irrigaLion interval '(9-day) drastically afrected nitrogen content of either

[upinug termis or Cicer Arietinum,د ، 

Or results were in agreement with many other authons {water suess decreased
symbiotic nitrogen. fixation and growth of nodulate legvmes) Dejong and Phillips,

' 1982; Finn and Brn, 1980 and Sprent and Sprent, 1990). Sonne others found that it

disnpts fne stncnre of nodule membrane permeability and enzyme activity {Sprent,

1976).

Water stress is also kow to decrease nitrate reductase activity (SnivasUaw٩,

1980) and negatively affects other aspecls of N,-metabolism (Hlsiao, 1973),

Conclusion:

Cicer arietinum could sustain draught much better than Lupinus teris when،ي 

gmown in semiarid regions with depleiion in water supply and elongation of inigation

• intervel.: lt is also inferred that Cicer arietinum could be a popular choice for inter

cropping because its drought susceptibility is intemediate, the closer of its stomates

wnder stress allows it to conserve moisture for the main crDp nd ة its deeper roting

habit is also an advantage under slrcss conditions in semiarid regions.

(139)
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٦٤}l٤ (2) ٤٢٤t٥٤٤٤t irrigation intervls ٥Nd vat٤r ٥EwvAls ٥n ٨٥dulAti٥٥٨nd ٥itr5y٤٨€٥Mt٤8t

٥!)٠t $ th. w٤8)و sri{ثpiNUالLب د أه 

 ملا

 لا

°(٤{6l{+d vat:r a٤٥aat{م 

!١٥٥Irrigvtion ز١642٥٥١٥٥

int٤٣٢als ,
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