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Abstract

This investigation was carrisd ocut to study the effezt
of drought treatment con eight morpholcgical characters and
sore biochemical genetic markers of six maize { Zea mays L.}
intreds lines and their hybrids. Drought tolerance experiment
showsd that the best inbred was G.504-B which showed drcught
tolerence for z2ll studied characters. The Fi: hybrids were
clazssified into three cateszories accerding to the number of
drouvght tolerant characters they posses. On the other harnd,
the two inbreds G.S07-A and G.241-A& were found to be good
corbiner under drought condition, while ths three inbreds
G.4, G.444  and G.504i-B were good combiner under control
condition, but the ir>red G.102 was poor combiner under both
control and drought ceornditions. Electrophoretic analysis for
EDE-protein, esgterass and peroxidsase isozymes revealezZ that
esterase isczyme systen wzs correlated with dreought

tolerance than the other two systems.
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INTRODUCTION

Maize. {Zea mays L.} is considered as a major cereal
crop in Egyvpt. The annual area cultivated by maize 1is
estimated to be about 1.8 million feddans (feddan = 4200
m=). The average production of grain vield per feddan is

about 16.50 ardabs (ons zrdab = 150 kes.). Mzize is used

i1
14

mn

-
I

prim

ot

&5 a fesd grain for human and livestock, but it is
alsoc the socurce of ar increzsing number of important
industrial products. The Ioncal open pollinated cultivars
occupy most of the maize ares which are ot high vielding
cultivars. One of the outstanding approsches to increases the

rair. wield is the developrer

M

11
1
i}
ot

i

ci good high vielding

hwbrids. so the choice of parental iin

m

s in & hvbrid corn

arre 1s very important.

Evaluating plants for drought tolerance can be achiewved

by selecting plants pcssessing some desirable characteristics

)]

such as high vield conmponents under water stres

n

conditions.

+ the electrophor

o §
[}

tic anslysis can also be used for

the discrimenation of the drought toclerant genoctyvpes as it

was used befors cultivar and species identification
{Fassiri, 1&7e Fassiri and Rouhani, 1$77: Abdel-Tawab and

Fashed. 1S£%: ibdel-Tawsdh et al.. 1287 and Abouel-Khier,

1920
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The obiectives of this study were:
Tc stuly the effect of drought on vield corponents and

scme morphclcogical traits in different rmaize inbreds

&nZ their rvbrids.

To estimate general and srecific combining arilities of
the inbred and their nvbrids under WaLTEr stress.

To obizin some biochemical genetlc  markers  sucn as
Erctein eiscircphoresis srd  scpe isczvrmes associated

with the drougnt tolerant hvbrids.
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REVIEW OF LITERATURE

1. Drought tolerance:

Oleinikova et 1. (1978) placed 136 evaluated lines of
maize in four Eroupz with respect to drought tolerance.
Highly toclerant material included YuR612, VIR 38zm, VIR-
118TUV, 7-11e, 05, W59E, W537-7, w374, WiS3R, VIR11, YuRS45,

W153, W39 and A392.

Ordas (1978) identified 23 maiz= lines with some degree
of tolerance to Surmer drought irn two yeare. He selfed sone
varietal populations known to possess tolerance and crossed

plants of the g2 with some of the tolerant lines. The

Tres:

&)
-
rt
b
o)

01
"y
"]

hybrids were compared in trials with
exrerimental drought-tolerant Lybrids from the USA and with
some commercial hybrids commenly chosen for cultivation in
dry environments. He alsc, showed that out of the five which
gave the highest vields, three had one of the drought-
tolerant Sz lines as one Perents. He found nao relaticnships
between the type cf hybrids (single, double or three ways)
and drought tolerance, or between grain protein content andg

drought tolerance.

Pinter et aj. (1978) found that total soluble protein

and fre

o

2rine acid contents vwere correlated with strong
drought tolerance in eight hytrids of maize. Moreover, free
asparagine and proline contents were positively correlated

with tolerance observed in tre field,
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Filippov and Vishnevsku (1979 studied varieties
differing in drought tolerance in mzize and found that the
ridseascn Dnepr 320 AMV had the Ereatest water requirement.
The closet in this respect to the standard variety, VIE 42
MV, were ¥ rasnodar.426 M, Dneprr PG.27 and VIR.329. Under
drought conditions, the highest vields were given by

Krasnodar 4236 M and VIR 42 Mv.

Deynerd and Barcn {1982) confirned thet European mzize
(Frzerich; hybrids o¢f the F= x Fo (flint) type were, on
averege, supericr in tclerance to high plant density and
water stress than the Canadian varieties. They reported that
moisture loss from grain and whole-plant forzge occurred
E>re sglowiy In Eurcpezn than Ceznadiesn hybrids, but scre

arizticon existed ir the rate =

<

L))

grein drying among Eurcpean

Il1'in (19830 studied the breeiing of early mzize

hybrids in Siberia, som

(6]

cf the

ké)

remising materizl produced
including Omsk 22 and Kollektivnyl 220 (collective 220, were
merTioned., He found useful breeding lines tolerant to
lodging and drought, such as Ormlz, Om29, Omls, Om210 ansg

OrZ212.

Kcieve and Pyabtsevas (1930  found that maize lines;

VIR44, Ti3, T2z, TS-

o

nd WE were drought tolerant throughout
the grouwth period, bit some lines were tolerant only at

Farticular stages of growth. Soo

120

ridezrly lines forred two
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ears per plant even under soil moisture stress, ﬁotabiy

VIR44, Ti3, T22, 170, S16, 1Sh, D-Ve19, KLS1, KS2 and KS6.

Milenin and Tarasov {1980) confirsed that maize hybrid
Stavropol IMV shoued high tolerance to drought, moderately
tolerant to lodging and had goed tolerance to low

temperatures druing early developmental stages.

Fourie and Kuhn (1981} suggested that the Mexican
ciltivar Latente, althotgh poorly adapfed, was a proniszing
source of drought -‘tolerance ucing geiection for drought
survival under arid fleld conditions at Oudtshoorn among
four groups of breeding wmaize materiais. Adapted Oudtshoorn
composite, subjected to mass szelection for drought tolerance
in 1977-79, exhibited good perforrance well. It was noted

that root deveiopeent option wWas poor in both G556 and

Latente.

Sexuguruka et al. (1981) cultivated 19 intred Iines and
eleven hybrids of maize in the field at three irrigation
levels. The use of an electrical conductivity test for leaf
tissues showed significant differences among plant types in
response to heat and water stress. They noted that a
dreucht-hest tolerant line will not necessarily vield wmore

under conditions of adequate moisture suppiy.
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Tsalov (1981) studied four maize hybrids of different
growth period under different densities and NPK regimes with
and without irrigation. He found that irrigation increased
yield by 30% in KWS713, 37% in Anijou 360, 48% in BC 66-25
and 51X in Knezha 2L611. Optimue stand density with
irrigation was 8-10 x 10 plants/das for early and wmidearly
hybrids and 4000-6000 for midlate and late hybrids. Without
irrigation the corresponding figures were 6000-7000 and
S000-6000, respectively. Choice of optimuk stand density
increased yield by 38% in KWE713, 31% in Anjou 350, 29% in

BC 66-25 and 38% in Knezha 2L611.

Ali and Naidu (198%Z2) found significant positive
correlations between yvisld wunder water stress and plant
height, 1leaf nucber, leaf area, ear number, ear length and
girth, and 100 grain weight, for maize inbred lines, open-
pollinated varieties, synthetics, corposites and hybrids for

15 dazys at the flowering staga.

Fischer et al. {1982} described the drought tolerance
of one lowland tropical =maize population in a full-sib
recurrent selection programe. They reported that after three
cycles of recurrent selection the crop showed a significant

increase in yield (= 8% per cycle) wunder severe drought

conditions.
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Hall et 21. (1982) studied the effects of water stress
{water was withheld until wilting) at the start of anthesis
on the awvailability of pollen during the exposure of
receptive silks in six maize cultivars. They showed
considerable varibility between cultivars in the number of
pollen grains produced per tassel, and water stress

decreased the quantity of pollen grains produced.

Ackerson {1983} compared between the maize hybrids
E.L62 AL, a drought tolerant comzercial hybrid, and LH, an
experimental hybrid derived from a cross of two latente
Parents in the responses of several physiological processes
to water stress imposed &t three stages of growth. He
confireed that LK had higher rates of photosynthesis than
¥.L62 AL at high leaf-water potentials, maintained higher
contents of scluble sugars and starches in mOst cases, and
accymulated ABA Aore rapidly tc a2 greater extent.
Differences in internal water relations between the hybrids
were observed only during tassel emergence, LH exhibiting
the higher turgor pressures. It was concluded that LH might
represent an imkportant source of germplasa for developing

drought-tolerant hybrids.

Fischer et al. (1983} outlined current breeding
sStrategies and screening techniques for drought tolerance in
xzize. Three cycles of recurrent selection in the lowland

population Tuxpeno 1 have produced a significant increase in
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