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1. HTRODUCTION

Guar plants produce rmcilage which is one of the out-
standing representatives of the new generation of plant

ucilages.

Its source is an annual pod-bearing drought~resistant

plant, called guar, or cluster bean (Cyamoposis tetragonocloba)

belonging to the family Leguminosae. It has been grown for

T i o

several thousands of years in Indie and PakXistezn as a vegetable

end forage crop. It is interesting to know thnat some guar
seeds have been feund recently in excavated Pharaoh Zoser's

tortb in SakXkarah.

The plant hac b.en used by the /ncient Zgyptians far
enbaling the cead ané for glueing togethar strips of clothing

for bSinding mumrciecs.

dvsgides the uscs of cuar plarnt
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Crocrnomansnare, guar so.dnoere con

~ed oz oan imporiant source
of guar muacilage whieh sas scver:zDl industrizl and pharmaocceu-

tiecal uscs,

Now, guar mucilage is o big business in tho United

Stztcs and Zurope.

Twe success of this plant as an important source of

mucileage and the increasing demanc have naturally attracted
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n& attention to cultivetc the plznt in Zgrpt.

Guar is grown successfully irm Sinjz anc thze environmental
conditions prevailing in Egvpt are nmost suitzble for its culti-

vation.

Thre prescnt work is conccrned witr = Ddhytochemical inves-
tigation of the growth and mucilage productiocn of the sceds.
It 7211 be of great interest to study th: effect of somz for-
tilizcrs ancd dirrigation troeatments upon tht growth and other

izhortant constituents of guar plant.
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2¢ REVIEY OF LITERATURE

Ahmed EE Ei' (1956), Haksar ant Kendurkar {(195%) reported
that guar plant is an annual legume which for gemeration, has
been grown to be used as food and cattle feed. They also
reported that the pPlant is used in the United States as green
manure. The same authors added that some of the major markets
for guar gem are set with in paper industry, explosive industry,
textile industry, petroleum drilling, mining industry ancd cos-—

motic industry.

Haksar and Kendurkar (1959) stated that the endosperm
of the seed contains a mannogalactan wit: & smzll amount of
Frotein, fibre and contains fat: and sugars. The manncgalactan
portion of sceds is used jin obtaining gum vhieh possesses
cnormous swelling property in contact wita vater, on account

ol which it has Tound many uscful applications in industry.

Synthelabo (1969) found that suzar guas =ro used with

other compounds for treating gastrointestinal disorders.

’

Stewart {(1921) has founnd in cacti a transformation in
nony cell contents in the growing regions into mucilage,
shich by absorbing water may stimulate truc growth and may
¢ of importance in conserving and regulating the supply of

rater for the growing cells.
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Little work has been reportec on tie effect of irriga-—
tion on the yield of guar plant, but with the help of other
resesarches condteted on different leguminous crops, such as

peas, beans and soyabzan, a clear trend could he obtained.

Widtsoe and Stewart {192C) showed 2 relation between
the amount of irrigation water and nrotein content in bean
Plant. It is gencrally agreed that excess moisture tends to

iower protein content.

Ayres et a21. (193%) mentioned that tac growth of bean
Pilants was inhibited as the soil meisture tension at the

tine of irrigation increcased.

Whitt (1945) reportcd tha: in unirrigatcc plots both
si.C weilght and yicld were roeduccc zbout onc taird as com-

prred to irrigated soyabean.

Zhmec ct sl. (195%5) reported tihzt thc gusnr »iant was
fourc to bo in neced of froquent irrigatios only curing the
corly stages of growth particularly under ot woather condi-
tionse It was founc that 3 to 4 irrigztions wer: sufficient
und.r these conditions szné that t::z nunber of irrigations
could be reduccd under colder weathcr conditions. In general,
th= HSlant was found to resist drought to z considerable

extont,
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Hanway (1957) stated that the highest vield of soya=~
hear was obtained by kesping the top 4.5 feot of soil wet
at sowing and maintaining a2 high moisturc lewvel throughout
the sezson. le also found that six irrigations without adding

nitrogen fertilizers jincreased soyabean yicld,

Gabelman and Jilliams (15$5C) stizotced thzt the most
critical water siress for snzpbeans was cduring blossoming
znc. immediately following the time of this stage, although
drought periods at ecrlier stages of crowth obviously would
rectuce vegetative growth and viclé. They also roported that
aithough irrigation increzsed the porcentage of blossonms

wiich developed into peds; but it ¢i¢ not zlwaeys insure =

Sstwvy crop of bezans.

Howe nnd Raosades 16531} found thot undcr -izher rain-

f2l1 conditions nn -1y irrigation wzco importsznt, and a

stcond irrjigation applicd at ¢-oriy pod fillinz timc, wes
nivG.Y for high ho-n wicld.

Szlter (1952) reported that irrigatio=n of 2evas  at
blossom time increazsed thc number of aarkcinble pods and
tirc number of sceds per Dod, whoerees irrigztion 2 few days
Prior tc hzarvest incr.oased the weight of both »nods and sceds

irn the swme year.

Central Library - Ain Shams University

i

PO



e

e wi . . . . LR Lo L e L S

killer and Bearc (1957) found that soyabean vield
increased by increasing the irrigation. The protein content

increaced also with irrigation.

tmlalic (196E) found that lack of availesble water

4

during flowering and seed setting caused consicderable

decrease in soyabean yvield.

El-Gibali et al. (195&) found thnt the higher vield of
g

field beans resulted fron six irrigations ai i=ztervals of

xal
-

7 days. They also found that niotein percentaze was not

z’fected by irrigration numbers,

ot

El-lotar 3elaz et al. (167C) foun<

crieasd, and peas, the Slant he-Zhrt, nuantoer ol Tranches and
pods/plant were signiiicantly Zncr:izsed with rais-

inz thc vrater quantity in a succcrosive vrv.

Ei-adi $1570) found t at 198 7ocCrezto inm vyhe number

o7 iorilaticons to Viecda faba decocvogsec 1o nuTmh.r of pods

2oy »lant and the dry sceds,

On tie otiier hant, Fagoeri. ani Zajral 11570) found

Little woerk has been report. | concorning the effect
3 =

of [.rtilization on tho growt: an yicld of -uor Dla-nt.
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Generally, plants belonging to Leguminosas family are known
to be heavy feeders with dcmands upon phosphorus cue to
their production of ample protein containing materials of
nich tlie element is an important constituent., Phosphorus
is reported to be essential for cell division and the most
obviocus effect is usually on the root system. Phosphorus is
also essential for seed formation and its effect on the

maturity of crops is pronounced,

Parr anc Sen (1%4t) proved that phosphorus fertilizers

improved the yielé of legume crops in so0ils low in phosphorus.

Jock and MNillar (19%9) found thest Dozns did not exhibit

ccfinfite symptoms of phosphorus deficiencs cxcept thaat growth

m2y 9 slov. The result waz stuntin. of +-¢ -ilant znd dopress-
p z

Vaves and Sesai (15%3) reportad thact t-: hencficial

iy
(o8]
0
~+
o
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.

Nrosphate application on ths Pe-s ~lzat growth
was visitle even aftir three weeks froz scod sowing and

o feciiveness increascd with tae z2z¢ of thc 3lant. They

]

tes increased

N

i

lso showec that the different coses of phosph

the yield of pea crop.

Howell {195%) studied t-¢ c¢ffect of ciffcren+t levels

of >hesphorus in the nutrient colution on the chemical
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charzeteristics of soyabean founcd that increases in the
pPhosphorus level in the root media resulted in Exreater

yields of all wvarieties used.

Ahmed et al. (1956) reportec that the guar plant did
not need any manuring for normal he=zltiy growth. However,
the use of 100 kg of superphucsphzte Tertilizer proved to

be profitable and increased the vegetative vielad,

Panos {1959) reported that the =zpplication of phos-
Phorus for legumes gave significant increzse in the yvield
oI broad beans which amounted to =zbout &0% over the untreated

Plants.

Calzadz and Chaniez (1952) corclucdac that the hirchest
average yield of dry beans was civen by addition of nitrogen,
Pa1osphorus, and potassium fertilizers applied 10 cm. from
the seed sowing, »lus & top nitrogen Crecssing as anmonium
sulshate applied to the basc of t-c Prants a2s = rioulding up

operation (hilling).

Fletcher and Kortz (155%) st-tec t-a2t high lcvels of
superpiosphate fertilizer causecd toxic symptoms to soyabean

Plants.

Rewari et al. (1955) reportcd that therc was a persis-

—

tent incrcase of nitrogen in the soil as 2 rcsult of growth
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of guar. The 4highest amounts of nitrogen, as well as phos~
Phorus, were found in plants treated with superphosphate.

A hizghly significant positive correlation was foundé between
the armount of phosphorus contained in the plants and the
znount of nitrogen fixed by them. The rate of increase of

nitrogen fixation with phosphorus upteke wes higher in poor

El-Sherif (1564} and Shckawvet et al. (1955) found that

the highest grezin yieid of bean and nez resultec from apply-

ing 2 high level of calcium superphospizte.

Mitrovic and Jelenic (195f) reported thzt increasing
t~e¢ cpplication of Dhosphate fertilizer incrcoascd sced

weigat and the number of scods per plant i sovaboana

Coasztoache and Nica (15%9f) menticnced t.aizt phosphorus
fortilizers Znc.uvnsed the accumulariorn of »rotein and oil

i, sovibean to - chrrtain dprce Comendinns o tre weather.
= L) A - M

pkce (1959) repertea that tiic zpplicntion of sulfur,
aloni or i a combincg form with phosplorus incroascd yiclcd
of guar and nitrogen content of roct nocdules of pigeon pen
anc guar. Sulfur applied at different levels in LN-P«K

inercased tho methionine content anc yicld cf plants but

had o effect on nitregen content. Sulfur at 20 ppm. alone

.
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or combinec with plhosphorus incroase

i

toz methionince content

LR

)

but thc effect decreased at higher levels of sulfur. Higher

methionine values wvere generally obtzined i the prescnce

of svlfur than vwhen it vas abscent.

stnthony (1959) found that soyabezn rcsponded more to
2rospihorus fertilizer than to potzssiume Tie vield increased

with increasing rates of pnhosphorus =nd potaszsium fertilizers.

Bazrljudnyj (1559) found that pezs provided with phos-

P

Phorus showed = nigh protcin content ~rith grizter concentra-

- =

tiox of phosphorus nucleoprotein thz dhosdhorus deficient

Trozeris rmo Bajapai (1977 conclucd:id to-t phosrhovus

e

Tortilizor apnlication deecrensod the oot -2 13 from Doos
Flantes rocuiving no supermhornzote viclcoi: Hicher zmounts

¢l sIiodrs ottt tosie supilood it this Tlrtilizor.

Y S T (15971 cancladel tii-t < iaute ~nount
cf Phosphorus absorboes by barley scecs seonizoed in 0L25 ot
G, FC, oand (.25% superphospliat. suspomsion stioulates the
¢.veloomint of the roct system wiich rosults in deeper

roo2ting and incre-asing tac absorbing surfacce of the roots

[

ancG the neints of contact wits the soil ~nc nrosphorus

f rtiliz. r.
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