Research updates

Saving fresh water resources through cultivation of
salt-tolerant forage grasses: seasonal and genotypic

variations
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Parennial grasses are one of e most
imiporiant companents of the faming
SystEm in Me Guif region. Tradiionaty,
grasses mest a large percentage of he
demarid forgreen feed in the reguon.
Rhodas grass (Chions gayana) is the most
comman perennial farage grass in the
region. However, due to ineir nigh water
TRQUIFEMENIS and reduced yislls caused
Iy MCPEASES in 500l and irigation water
=Finily, perennial grasses are aegeted by
QOVEMIMENSS and internaticnal research
autherities 10 be replaced by less waler-
demanding forage grasses. Alemative
[perennial farages that require less water
far irigation {even iow qualty saline water)
are being recommended as an alternative
1o the dominant Rhodes grass. Buffel
grass (Censhnus cilians L) is an imparant
jperennial farage grass which belongs o e
family Poaceae. i produces miznmes and
i= nafve fo the Arabian Penmsuia. it has
sufficient sait ioterance polential and can ke
grown on mareginal 50ils and i water-soan
conditions.
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Canchnus cilans L. is 3 very good pasiure
grass for hat and ry reqices in fie tropics
and sub-Sropics and i mainly cultiEssd
for permanent pasiures in Africa, Austraia
and Asia (Arshadulah et al. 2011). Itis the
miast drought-inleramt of e commanty
SOWN grasses in and areas and can be
found in enviranments with anrual rainsal
a5 |ow a5 100 mm. In such places, it
gives the best resiits under irmigadon, &

it is avalabie, since it has high water use
efsciency {Osman et al. 2008). Buffel
grass, ©, species, s nutrtious and vallsed
for ifs production of palatable forage

and irermisient grazing. Yisid of some
GENTlYpES makes it @ good forage for the
SUmMEr and WIrmer cropping season. The
grass is fed green: and can alse be tumed
into silage. The presend work i part of an
EXlEnEEe SCreaning and selsCion program
of salt-iplerant C. oiians accessions (160
SCCessons wene evaluaied in a pot tnal
for salrity tolerance potendal; they wene
spreensd and selecied peeviously fom a

glohal colection of BOD accessions regened
from the Linited S3ates Deparment of
Agricuiiure, local [andraces and commercial
varieties). An improved salinity tnierance
frail of 3 parlicuiar genolype penmas the
corsenation of fresh water and ifs use

gar Fagher value purpases, providing bath
ecological and economic benefls essental
fior sustainahle agricuiture in dry lands
(KEasng et al. 2010).

The iritial step in e deyeiopment o
sall-lolsrant culiivars is B0 idenify saininy
folerance potenial Wil the crop and, when
avaiabie, within its wild reladves. [CBAS
[rOOTEm Jims 10 ident#®y supernior genolypeEs
far bath food and forage: producion under
arnd condidons. These genolypes should
e characienzed by nigh productiviy
under saline candiions, themeby imgeoving
agniculiural productiity and sustamabiity
in mangnal envrocnments. Forsy gencypes
of Cenghnus cifgns L. weere evalsaied ina
fidd frial i out in 3 spdit-peot design with
fhres repiications. The irrigation Feafments.




consisted of theee salinity levels with EC_
5, 10 and 15 dSm and suppied i e Geig
plots inrough 3 dnip irigation sysiem. The
plats measuring 0.5 m x 4 m, {for @ plot
ares of 2 m¥) were established and piaried
maniusaily with @ row spacing of 0.5 m o
enable manual weeding. The siandard
agronomic procedure was used to colect
growth amd yield data fom o middie rres
within each piot [Al-Dakhesd et al. 2015,
The plols were harvested at the heading
siage and fresh [FIM) and dry biomass
(DWW} yield were obiained and expeessed as:
tMha. The expariment was carmed out for
five ConsECUie Years and the average five
hanesis were achieved per year Analysis of
variance and [Renseml | inear Modal (316}
Was Used 10 assess e eSact of salinity
with the limit of statisiical signiicance set
as p = 005 wsing te SPSS 17.0 shatistcal
program.

Ganobypic performancs and yisld rarge:
Thee average total annual yiel in C. cilars
genoéypes ranged from 98.0 - 3530 tha at
iow salimity (5 dSam), 78.0 - 265.0 tha =t
mediurm {10 d5im) and 73.5 - 225 5 tha at
high salivity levets {15 d5im). The anmel
DWW yield was in e range of 34.5 - 1061
ha ai 5 d5/m s3linity leved, 26.5 - 00.5 tha
atmediam salivity (10 d5/m) and 24.5-73.0
vYha at high saiinigy {15 A5M). Nawazish et
al {2006} found That shoot dry weight was
seversly affected in the C. cifan’s ecobype
from Fasalabad, where il decreased from
20,53 fo B.02 g The ecoéype from the
Sak Range region showed 3 considerae
increase in its noot fresh and dry weights
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Seasonal vaniation: The mean fresh and
dry weighss in fhe highest produciion season
(lafe Summer hamvest) were 44 06 and 15.20
tha respectively, ioliowed by eary Summer
{3745 and 11,58 tiha) and aubumn harvest
{37.41 and 10.53 ¥ha) {Figure 1) Higher
fresn and dry biomass yields in the summer
Seas0n are due to a prolanged growth
petiod amd mose opfimum growih conditions.
In winter the binmass production was lowest
with mean FW 30.23 tha and DWW 9.31 tha.
Herrewer, e dry maler percentage in he
winier growth (spring Ranest), on average,
for all genoéypes was higher than ofer
SE3S0NS (28-34% v, 41%) (Figure 1). Such
high dry matier percentage compensated
for the lower toial fresh biomass producion.
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mean was 2,276 kgha and Cenchirus clians
consituied T5%, 87% and 36% of the

and summer respecively. Morecver, Kaleem
et al. [2010] reporied befier capture and
utilization of lemperabare, light, photoperiod
and 50il moisiure during sprng Man in
autumn for crop growth and yiedd attriteies.

Siable and high yislkd gemoiypsaa:

The average DWW yield in Me top 5 best-
perfaming and lower 5 genotypes was 589
iha and 41.7 tha {5 @), 82.5 tha and
30.6 ¥ha (10 oSém), 66.6 tha and 26.3 ¥
ha [15 @S], respectively Figure Zo).
\Wilhin each salinify level, there is a good
chance of selecting the genotypes, based

. on their resative Several
ST Emetmmmons SEomeetin
fhat fom the Faisaiabad region. and lowest during mansocer the annual high Py yieidt patensial are of paricular
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in=rest as 3 forage resOUrse in imgated
salt-affected agro-ecosysiems Sor fvesiock
and ape highiy suilabie for arid and semi-
anid regiens. Genalype 37 (Grf 1615 Fom
Pakistan) was the high DWW producing
accession &t all salinity evels. Other
genodypes like 38 was high dry biomass
producing at i (1085 tha) and medium
{76.5 thaj saliniy bat at Figh saiiniy, it was
Ies5 stabie and its dry biomass decined
fry more tham 56% (£5.5 tha). Another
ACCEsEion M7 was among e top iBn
genosypes at low salinity (5 45/m) but ils
DWW yiekd decreased &t medium and mgh
salinity displaying 3 classical pattern of 3
salinity senstive genotype. Contrary 10 such
paltern, genolype 12 was ranked 16 amang
me foety genalypes at low salinity, while at
medium and high s3inity it renked amaong
ine top 5 highes? genciypes in dry biomass
yield displaying befer sall-lerance [data
not shown).

In gonclusion, the saudy showed the
exstence of @ wide genstic dversiyy
among the CERChius 3Coessions. AMOnG
e forty a0oessions (ACCRSSIon Mo 57,
38, 2, 12) were idendfed as sat-inlerant,
Nign-yieking and sable genatypes at
various salirity levels. These genohpes
noid good salt tokerance potential and can
be grown 1o enhance famm producily
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in saline canditions in arkd and seme-ard
EMWirGnments.
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