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ABSTRACT

In & sancy-lowms spil (62.2% sand, 13.2% clay and 24.6% sil); pH of = soil 6.9 and
of irrigation weter = &3, EC=8.4 m moks and under drip irrigation with 3200 wi’/ feddan
(F), paddy yicld of 12 muctunts (drougiet - inlereint rice watunts = DYRM = Sakrawi or
Desert-rice) ranged from 2160 Kg/F for line (Hepari-GOW) to 4751 Kg/F for (Hegaui
FOW line) while that of she comtrol (the local culiivar of ordinary rice Giza 177) was only
284 Kg/F under the sume condifions.

In & silty loew suline s0il (26% sand, 3% silt and 11% clay), pH of soil <8.72, EC
= 29.2 dSm, pil of irrigation water =8.40 end EC=2.15 dS/m and snder 2000 m’ of
surface irrigation per Feddan, paddy yicid of the same 22 DTRMS renged from 168 kg/F
(Hepa-GOW line) 1o 3640 ke/F (Hegai-LIC Kinc) while that of the control (the
ordinary rice culiver Giza 177) was only 120 kp/F.

The above mentioned drowgkt-soleramt rice wntants = Sukrewi rice bred true lines
produced pood yield since 1992 und they cosdd be planied in Sehra (deserts). Their
conssmption is about ome kalf of irrigufion weter of that of ordinery rice varicties. They
«iso comld be nsed under drip irrigution system.

Key words' Rice, Irrigation, Drought resistamt, Water stress, Mutamis, Gamma rays,
Desert rice, sakrawl rice, Salinily.

INTRODUCION
Rice (Oryza sativa) plantation in Egypt reached msmneyearsabout2
million feddans and consumes huge amouonts of irigation water. It has been
reported that water consumption of one feddan ranged from about 7500
(Annonymous 1990) to about 8100 m’perfeddan {Annonymous 1995).

" Due to the increased population and the wide gap between local
consumption and procduction of grains, it has been decided to decrease the
acreage of rce regardiess the fact that this crop has been considered for
mnyyursasacaﬂncropaMmThcdechmdmnsmreducethls
acreage to about one half to save about 4 to 5 billion m’ of irrigation water
{Abo-Hegazi et al 1996 and 1997) to be utilized in producing other grains
such as wheat and com in newely reclaimed lands, since the country imports
of them are sometimes causes a lot of foreign currencies. Therefore, the
author tried since about 28 years. (Abo-Hegazi ef al 1979) to develop some
lines of rice which consume less amounts of irrigation water and could be
planted using surface, drip or even sprinkier irmrigation to be suitable for
planting i the newly reclaimed lands which are mainly located in the
Egyptian deserts (sahara).



As a mutation breeder, the author utilized all mulation breeding
methods throughout his work. Mutagens were found, sometimes, to be
effective in breeding various rice mutants (Abo-Hegazi 1992, Kucherenko
1990, Remli er af 1990 and Tanisake er af 1990). Abo-Hegazi (1992)
declared that he obtained drought tolerant rice mutants (DTRM). Later on,
he tried to plant such mutants in semi-arid desert soils (Abo-Hegazi 1995).
i.e. sandy, sandy loam and silty loam scils under surface, drip, usual
sprinkling and central sprinkling irrigation (pivots) using about 2000 to
4500 m’ of irrigation water per feddan depending on the physical and
chemical properties of the soil and irrigation method. Most of the DTRMs
gave good yield even under desert.conditions. Therefore, he called them
Sahrawi-rice or Desert-rice.

Studies on some characteristies of some of the DTRMs lines were
published elsewhere (Abo-Hegazi 1992, 1995, 1996, 1997 and Abo-Hegazi
et al 1997).

The aim of the present investigation is to present a summary of data on
paddy yield of 22 mutants as compared with the local culivar of ordinary
rice Giza 177 in two different locations, one season each, under less
irrigation (surface wih 2000 m’ water, and drip with 3200 m% feddan) to
aquaint rice breeders with DTRM germplasm.

MATERIALS AND METHODS
Twenty two genotypes {lines) of drought tolerant rice mutants
(DTRM = Sahrawi rice) were planted under drip irrigation using 16
nozzels/m’, 4 liters/hr at a rate of about 3200 m’ of irrigation water per
feddan in 10X 10 meters plots using 5 replications under the first season in a
sandy-loam soil conditions (62.2% sand, 13.2% clay and 24.6% silt). pH of
soil was 6.9 and that of irrigation water was 6.3 of EC=0.4 m mohs.

The same genotypes were aiso planted under surface irrigation at a rate
of 2000 m*water/ feddan in 10x10 meters plots in five replications during
the second seascn in a silty-loam, somewhat, alkaline salty soil (26% sand,
63% silt and 11% clay), pH of soil was 8.72 (1:2.5) of EC equals 29.2 dS/m
and pH of irrigation water was 8.4 of EC equals 2.15 dS/m. The ordinary
rice culitvar Giza 177 was also planted as a control in the two seasons. -

All expeeriments were done at Tameya el Feyoum Governorate on the
I5™ of May and were harvested on the beginning of September.

Data on mean yield of paddy in kg were recorded and the standard
enors (3E) were calculated for the 22 mutants and the control in the two
seasons (locations).
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RESULTS AND DISCUSSION

Table (1). showed that under drip irrigation at a rate 3200 m’of
waterffeddan in a sandy loam soil in the first season, the control cultivar of
ordinary rice produced 284 kg of paddy/f while the DTRMs (Sahrawi-rice)
paddy yield ranged from 2160 kg/f (Hegazi - GOW) to 4751 kg/f (Hegazi —
FOW). The big difference between yield of the Sahrawi-rice and the
ordinary rice cultivar Giza 177 may be due to the acclimatization of the later
variety 0 high consumption of water while the mutants have been bred
across several years to resist or tolerate deficiency of water.

Table 1. Mean (M) + standard ervor (SE)of grain (paddy) yield of 22 drought

tolerant — rice — mutaats (Sahrawi-rice) and the local ordinary rice
variety Giza 177 (control) in two seasons, two different water

regimes and two different soils.
. oam soi” wsing 2000 of irvigation.
Variety or Mintamt 3200w’ of irrigation water® wates®, surface irvigation
= seasom 1 (kg/F) i season 2, (Kg/F)
M + SE M +SE
784 = 18 120 + 12
025 & 468 3640+ 400
3950 + 593 3444+ 448
3511 + 421 2184 + 328
30% + 402 2167 + 304
4668 + 654 2069 + 310
4159 + 624 2037 + 526
4751 + 713 1471 + 250
479 + 213 1470_+ 235
2838 + 289 1406 + 169
I3 + 434 1281 + 141
0% + 491 1590 + 207
) 1134_+ 125
4101 + 574 1083 + 108
2914 + 437 864 + T8
37% + 526 781 _+ 94
419 + 503 777 _+ 85
470 + 670 687 + 69
ey 70 + 516 591 + 59
ey 3189 + 415 49 + O
ey 2360 + 3w M7 + 42
Hey 4450 + 623 193 + 21
iy 2168+ 238 168_+ 20
=)

EL7% sand, 13.2% ciny aud 244% sikt), piF-6.9.

B  pH=63, EO= 04 smicm.

© (% saud, £3% silt andl 11% clay), pli=4.72 (1.2.5), £C=29.2 dS/m.
d) gl = 548, EC = 2.15 #S/m.
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Table (1) also showed that when the control variety of ordinary rice
Giza 177 as well as the 22 DTRMs were planted in the second season, ie. in
a silty loam saline soil using 2000 m® of water (surface irrigation), the
control variety Giza 177 produced 120 kg of paddy per feddan. While paddy
yield of the’22 DTRMs (Sahrawi-rice) ranged from 168 kg/f (Hegazi-
GOW) to 3640 kg/F (Hegazi-LIC). Hegazi GOW surpassed the check
cultivar (Giza 177) with about 40%, while paddy production of the best
mutant (Hegazi-LIC) was about 30 times more than that of the control {Giza
177} in the second season. The reason concluded in the first season (under
drip irrigation with 3200 m*/f) could also be valid for the results of second
season under surface irrigation in the silty loam saline soil.

Mutation breeding of rice produced several varieties with modifying
characters {Kucherenko 1990, Ramli et a/ 1990 and Tanisak et o/ 1990)
including salt tolerant mutants {Cheema 2006) and drought tolerent (Tran et
al 2006).

It may be concluded that about 14 genotypes of the DTRMs starting
with (Hegazi-LiC) and ending with (Hegazi-LIH) can tolerate water stress
as well as moderate of soil. However, the other eight genotypes showed
moderate tolerance to salinity as well as water stress but they gave good
yield when planted under 3200 m*/f of irrigation water in a sandy-loam soil.
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