dad ) Bl Jpana A Ciliad) dga) Jaad o GoSalid) gudat Aleld
dae)
Laa ‘,Mﬁ
il )
@k daaa psl) e G 0

dasa gic ?“"“‘ daaa 4 Ohaaal 2

Al aliid

Aladin) el gl Audiall Agaall oyl e Jealaall b calial) slea) e il (K
a0 el pa) a3 38 dpm il oda JLEAY 5 Al deaY) Jead e bl selud il i) ey
a3 A0 gl A jal) ASladl) B3y 3o Jallue Gllall Zadlad AUl ALA (g2 dae ) ) ) & ganl) Adanay A0lea
&@MQPM%}H\M(U\J\;M)WJMaJJ\d).a;jé;.ag_u\a«;bjl.&ﬁ
pranal a3 M8 GQJM\L;)S\(Q\LJFY \V&JM\eu\w)m)@_@‘;\w)u)@&ms)ﬁ\
Tt Gl 52 DMl (ol i i D) e 3 e Aiial) odadl) ppanc sy Ayl
B e S o Sldl Canal s | (BT %105 %A, %)+ ) adull “—NM‘@“—*M&U
dﬁAﬁJ\.\S&/{a\ﬁj&.\SV JUSA/(-;\);}L\S\ 2L &M\MJUSA/(‘;\‘);)LSJM NELE) &.\\).\SJS
¢-JAM€.IJS} d\)}‘ﬁ\ulcujs.\h.ud\uu)@)kuc M&d\uﬁjmﬂ\ua\PY\uJum
Sl € U s et s A ) Bl e S 5o G CSlaey
Sl NG e %) v sy shaiie JSE (5555 A il Gl m Y] e cilS Glly Jd 5 GO
Gty a3 Als e die Jgeanall gen o dia JS i g a0 sadd A adl Gyl seanall
ol 3 (Canivaall Cilial) alga)) (ETC Z7 ¢ G 7+ v) e praidiall (5 o) il s il 90
cliall mpen A dilall s da Ul Gl Apalis) 8 (mlisil g el gl ) b S (mless) )
de e s sima Al AL Mgad 0 Al 531 A gl ALK ] Galid) Il L
Jially 5 AN 5 4l Lsall JA U gine Calal) 202 215 STy 30 Asall DA o jall el 8 Caldl)
G S llaa ) 385 olpall aladind 365 3l ana 85 S A gina 535 ) Calial) dlea) (ol
a8 (@l e 3Nle 5 oDlel 5 ) Sl cilalaall IS (puand I Jise JS8 5 il siusal) aaany ¢ Sl
gl 0 Al 85y S5 5n5 ) (0l Laa Ly sina (5l lelaa s ¢ sSibandl (o Jeliil (S

@;@Cmy\gﬁwg\@\um\wﬁs@ﬂe\ﬁﬁwe\m\ui@au\ O\ a8l
_Yowubj\jcju\dw\d\J Jh&@ﬂeﬁ\e\m\wé\.ﬂw‘)ﬁ\u&}&)huhbm
Lg‘)X\CAUJ&LMUJAUAMLJ\&M\CAMJLMJMS@HE\P}LSYd.\:ux.su)ﬂ.uﬂhw‘)l\m/\‘~
g_a)uo\a,og_a\)u\.udhum} /AT ngl\u)mbu@/b L'u.hu_\auﬁ%/\~j\~~ Jazay
é\dd\(aw\ﬁyw/Yoé\P)ETc/w é\/\"wdj\dﬂﬁ-‘uu‘d}m‘é‘;djh
m/\ogcuab&Y\dﬁé@uw\@A;@@gﬁ/YYw GJU:QJ}SG\_\A\J\UA&M\
A Y Gmliasl IS clall ¢ sl Ay cilial) auen 8 ¢ sSibal) o Sl aaS Y aladid

1



¥ Jamey i 2 7Y (Ma g8 Wiy 7YY (Ma ETe 21 A ET 0 7Y v+ 00 ) papial
e e o0 BolY il o Al A3l sadl o0 Agas A8 5k ) USED Sl aaS
Gs) Ui ge ol A o 58 Aulall o3 (e Uiy 5 Ay sal) Agial) Alial) 4 gha ) <l in
3,Al Cadle] L) o iliall Lo graal 3 jlaall il il (e caiadl e plasliy ¢ sSalidly el
8ale Jlasial 5 ) sdall aaa s ) s3ad) (Bae 5 obaall UL (aliaial 3:US 334 ) 325k e clld g dxd )l
OIS 2y Axd )l 5,01 J pmns Gaend (8 Ay siae 330 ) () 6) SISl aaS Y Janay (530S o Sl
e slel Sl () Sl an€ Y aladiil) ae (BT 47+ prasdiall (5l cand dagd )l 3,00 J eana
& oaidiall gl alasiul G ¢ ellily ) (SiosSelaalls (51 (50 ETe 7Y+ + darey sl) Al
o AalE) Glliall 8 obuall 351 5a g O (Sar (535S () sSabaaal) ale Jlaniad ga a5l 5300 L)
ASlaall 3 Al gall 5 il pUsE edlial dumaje 3 5aS Bada ()5S i) o3n | Jghne (sabatl) Nile

A ) By pall



Effectiveness of silicon for mitigating drought stress in sorghum
(Sorghum bicolor L.)
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English Abstract

Drought stress can be managed by better irrigation scheduling and the use of some nutrients. To
investigate this hypothesis a detailed field experiment was conducted at Hada Al-Sham research
station of King Abdulaziz University Jeddah Saudi Arabia (from Mar-Sep, 2017) by using multi-
cuts sorghum fodder crop. A local cultivar of sorghum Jizani variety (drought resistant) was
grown under bubbler irrigation system. The experiment was conducted in a split plot design with
three replications. Irrigation was applied as main plot treatments (100% ETc, 80% ETc and 60%
of ETc) and the Si (as a nutrient) was applied as foliar spray comprising 0 kg ha™ as control, 1 kg
ha™' and 2 kg ha™' as sub-plot treatments. Irrigation and Si treatments were applied at five-leaf
stage during all three cuts, before that all experimental units were maintained at full water supply
(100% ETc). The experiment continued for three consecutive cuts and at each cut the crop was
harvested at 50% heading stage.

The results revealed that individually the deficit irrigation (100% to 60% of ETc) (induced
drought stress) extensively shortened plant height and reduced the fresh and dry forage yield,
during all the cuts, thereby, reducing biomass production of sorghum. The drought stress has
non-significant effect on number of tillers m™ during 1*' cutting and increased for 2™ and 3™ cuts
(number of tillers), similarly the drought stress significantly increased the root volume and water
use efficiency. The Si levels independently improved all the above mentioned parameters.
Furthermore, the interaction of Si and irrigation scheduling (deficit irrigation) was significant
that enhanced productivity of sorghum. It was clear that using 2 kg ha™ of Si improved the yield
significantly in all irrigation treatments and was more effective than using 1 kg ha™. The fresh
yield and dry yield increased by 25-30% when using the 2 kg ha™ Si treatment over no Si
treatment in control irrigation treatments, while it reached 40% in the 60% ETc irrigation
treatments. When it comes to irrigation treatments effects on yield, reducing the irrigation from
100% ETc to 60% ETc (approximately 25% water saving) reduced the yield by almost 22% in
all cuts while the decrease was about 15% when using 2 kg ha™ Si treatments in all cuts as a
fresh weight. For the dry weight, the reduction in yield due to the reduction of irrigation from
100% ETc to 60% ETc was around 23% while it was around 13% under 2 kg ha™' Si treatments.

The water balance irrigation scheduling method is a useful option for irrigation management
with periodic real field moister contents calibration. The conclusion from this study is that
irrigation scheduling and Si application helps to alleviate the detrimental effects of drought stress
on sorghum fodder production by increasing the plants’ water uptake efficiency, root depth and



root volume. The application of Si at 2 kg ha™ significantly improved sorghum yield. The yield
of the sorghum under deficient irrigation (60% ETc) with the application of 2 kg ha™ Si was even
higher than that of the 100% ETc without Si application. Therefore, the use of deficit irrigation
in producing Sorghum with Si application can save water resources in arid regions with
economically reasonable yield. These findings would be useful as a reference material to benefit
the livestock sector in Saudi Arabia.



