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Table 1: Analysis of variance of the effect of different levels of irrigation on biochemical characteristics, yield and yield components in three corn hybrids

Slayo 5eSilee
Mean squares

&l o ,Sles = o A8 (glgizo = R
7 ) ol @ 0 s 0° P k) Al sl Joone e RSk odon slgme s .
° P)SB'L‘S) P;) ails )‘J’"" 53} ) Soluble sugar/ starch (5 38 f’)f (6% a9 P)S > f)ysl-‘-‘) (S 599 P)f 63‘}1 )"""‘"fé’L"“
O)9 S (S22 09 s als ratio Starch content (mg g™ FW) Soluble sugar content - pyjine content (mg gt DW) df Sources of variance
0 Grains per ear (mg g FW)
(S ne thousand
Grain vield grains (g DW) Sy A, Sy a, S A, S TV
(Kg ha'%/ DW) Leaf Root Leaf Root Leaf Root Leaf Root
508.1" 64.16" 459.26™ 0.561" 2.430"™ 327.35™ 86.42™ 22.16" 3.86" 0.1099™ 0.0450™ 1 Ju
Year
1559053.6 6151.37 13873.34 59.799 81.160 4429.33 3337.62 2209.30 2665.26 38.9086 6.1587 4 \(()‘)53() J;‘”
ear (rep
33573473.8™ 24309.84™ 399665.56™ 10.594™  23.532" 692.10™ 848.15™ 292.15™ 429.13" 7.2466™ 1.0261™ 4 ‘5)L“’| f“g
Deficit irrigation
93164.1™ 161.33 ™ 384.91" 0.462" 1.076"™ 13.34™ 25.61™ 19.47™ 13.15™ 0.3847" 0.0756" 4 Joox slal o8
Deficit irrigation x Year
118705.9 389.18 537.37 2,717 8.220 52.39 63.80 53.85 185.43 13.0304 0.5498 16 ot Q)S?U‘"
Error of main plot
1378019.9™ 7939.42" 11372.14™ 1.918" 0.137" 1023.16™ 195.60™ 740.87" 558.29™ 0.8594" 0.5939™ 2 "\’6’“:
Hybri
128169.5" 1080.41" 678.37" 2.964" 0.434" 581.54™ 24.63" 11.30" 23.01" 0.7071" 0.0873" 8 *")»"’ x _G)L..e‘ oS _
Deficit irrigation x Hybrid
56308.6™ 408.26™ 28.77™ 0.482" 0.685™ 16.51" 15.91" 1.01m™ 4.09™ 0.0281™ 0.0296™ 2 Jlo x 000
Hybrid x Year
50910.2" 162.38 " 368.52 " 0.571" 1.247" 8.65™ 22.18"™ 12.01™ 17.37™ 0.0850™ 0.0437™ 8 ‘“’“"’“X 6’L“"| ”5 x Ju )
Year x Deficit irrigation x Hybrid
56593.2 317.56 248.19 0.501 0.653 23.05 20.01 9.08 6.94 0.0968 0.0598 40 F s>
Total error
15.46 16.78 13.49 26.37 27.61 13.85 13.89 4.65 4.25 13.0432 12.6695 (30)9) Syl o 2

CV (%)

Ao S5 g g Jlaio e jo o S gl Jre e oy ks g % NS

ns, * and **: non-significant and significant at the 5 and 1% level of probability, respectively

Of
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Fig. 1: Effect of different irrigation treatments [l1: full irrigation, I.: 12.5%, l3: 25%, l4: 37.5% and Is: 50% water deficit]

on total proline content in roots and leaves of three corn hybrids. Results are shown as mean + SE (p<0.05), obtained
from three replicates
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Fig. 2: Effect of different irrigation treatments [l1: full irrigation, Io: 12.5%, I3: 25%, 14: 37.5% and Is: 50% water deficit]

on soluble sugar content in roots and leaves of three corn hybrids. Results are shown as mean + SE (p<0.05), obtained
from three replicates

(Beis opl oy (2001 ‘&wﬁw g [inSae) oo bLs)| SlSy ez b Sis i plp 50 Jeod pendlS
el L Ve S K sleais; o Jole w8 laie Gud pod il o ol jen Jole slaaid g gy i

1. Hoekstra and Buitink

00



ool Las (2STy (Sg,0ee W @5k 5l slad g bagntig
T Waath WS o0 635 sl el (aelyils Sl Az o
ol Vg 5lodind 50 e Jole 0iB (ag0 (1994 (), Ko 4
SiS ook pedlsin o (Sislen Al oS
9 Wg.,(u.uy <1994 ‘leio.(b 9 Hulj}.:}.i/) DS (4 k)..ima
Sl ol 28 (S s bl o (1998 (e
Jolows laasd gozs .ol walss eudbgiw )3 e a5

o oy WV s 5 JalS sl @ Lypye i
Sldsre Dl g ()b Sl g Sy A 0 )0 k]
sanlice 5,lal o5 0o, VYD 5 oS (6,lo] lojless o

S ;0 o ails slaws o g,aleS 70+ jles o
J.i...u.u )03 /&\ ‘(b“ U""JS Ji...u.u )..) ‘/M" ‘V‘f w‘;
059 b rals JelS o ol b aslie 40 700 &) ul,S
A“ w‘;ﬁw‘.’)éj/vv 5V‘f’ (.)"‘")SJi“"")é 4.3‘»))‘}.03
(O S cdl zals JolS o lol b avslio 0 ZYA XN
Ji».».w L 5/0? AR 5V‘f w‘;‘_}iﬁ».w)é alo O)il.o.c
asly mals o5 o)lol b awslio ,o 700 XV Lul,S
Canl 1 Gide ol 50 cpl o daxgs BB S (F JSs) col
als o Shee d,kolnS oy VY/O) ciis sla o5 o aS
ST 65 Sl e b e Ve S S
siles s)lalpS lojles ads o (Bib 5l atindy
2,00 500 W el 90 A (6 i

s b VT ulyS s o ailolie (59 Geios (nl yo
Jy <8l el Te) 5 00 ol S S ) S g S
PN el 90 4 Cawd YL dils o Sles gaee o
Jol?d)‘\ﬁ‘\ 5&“ uul;Jiuij)L)omloolmsmlo
O N B O NSRS U TS
(g0 JS) scals

9. Leopold

10. Vitrification
11. Leopold

12. Buitink

-9 (g Sluoguas o Slos 1 gkl oS il

g TV S S S 3 Jolowe i Jlade aldl 35k
Sy A cnlpby 00 Vo F ulpS S 5l i B0
Sraglie 5 5l yie ada; 53 Jobre slaaid @eas (e oS
cdale g cod Giod cpl jo s e LS ) (S o
o XD o JVF S UK 5 5 Jolons slancd
Glyzme lal o5 wass b plojen .l tals )L
b Dot Wy dw a0 S ady, po atulis
L olal o5 2o VYO Jles 5l Sy yo adl ccdly als
2y, aulis Glyoe )5 oy alS 6508 e
oS P 4 S 6505 e L VT S e
il alS T g0

Gliso Slagis o (Si5 G5 & oly o a8 e
Vil 2011 oS 5 Sl g0nes) ool o L
g Aol5 1995 () San g oS> 71982 o) Kan g
15 Sy A yn o Jsbee sloaid clale (1993 7 Ly
el mli b mls ool 5 <8b Gl (Sas s
sad wlol g ooizy i o)l cilas L8 Sldlas
sloanld 5l gl (lgear ok peddslie jo Joloxe
5 G5 Sy s rese gleanld e (Siidgyae
el oady a3t i T KIS e ity iz
OSan a8 slaasly a5 was o lis o lades mls
(2005 e Wigd Sglie 0elais £9,5 4 e o
P2l plpye Jshe daaty; 5 a8y o aid alidl L
SG olged Sl (Sen i Jolome slaaiS ogh o0 bl
oy Jebo laslid ams 0 5 00,5 Jos (5ol laebm
S g 568 )95 (538, S Sl il

i oS el ool olas Gl LS adlhs
Gl g S 574k )T b sleaid has b o e sl
s (Wyso) S sloass & waalis 5 550 wle s
slags,lis (1996 (lSen 5 VD) b i2lS (s
le 5 alsiso meedln 55 b baaid ams o Lt Gilisea
slosbe 51 o Jomliy 2805 | plojen (S5 25 58
W8 JeuS g punn sloog S (Jol oS cdidlne Sy g ads
it > Jels Las gl albjol by el (S
L ad onlpln igd o 53Rl (oeign 5 sLid Acusga]

. Yancey

. Kameli and Losel
. Signaling

. Gibson

. Dehydration

. Hexoses

. Wang

. Hydrophilic

0NN DW=



A5 oliwali 3 5k [ Jol 65l [ edaid als | BLS Sloadg ,9ls

65 65

S c704
=====5¢500

——5¢301

—— 5704
—====5¢500

—+—Sc301

50 - 50 -

20 +

Leaf Starch content (mg g FW)
W
O

(5 039 £ 00 p5 Lsheo) 2y il sl
Root Starch content (mg g' FW)
(98]
h
(5 039 055 2 )5 o) S sl slyioms

5 5
I Iz I3 I4 Is I I I3 Ly Is
kel sl jles &kl oo
Irrigation treatments Irrigation treatments

aolis lsize g5, » Lo Ll oS O« Ay g YVIIO e YOy AYIO Ay o JulS (5,0l I el Gl slopss, S S
odel Cawddy 1S5 a5l a5 sads eols ylid (o yd gy gekaw 10) (eSilos O jgods gl )3 Ay s A (gl Sy g a0
Col
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on starch content in roots and leaves of three corn hybrids. Results are shown as mean + SE (p<0.05), obtained from
three replicates
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Fig 4. Effect of different irrigation treatments [I1: full irrigation, 12: 12.5%, Is: 25%, 14: 37.5% and Is: 50% water deficit]

on soluble sugar/starch ratio in roots and leaves of three corn hybrids. Results are shown as mean + SE (p<0.05),
obtained from three replicates
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meanzx SE (p<0.05), obtained from three replicates

4. Keram
5. Oktem
6. Hirich

04

1. Ahsan
2. Shoot
3. Benjamin



7500
QL 6000
£ LT
s -
2 2 SONY
ER L
b
1 =
\\.,L Q
3000
oz —— 704
45 — ]
;-; 1500
——¢c301
]
I I2 Iz Is Is
kSJL.'.".’-l \.SL‘:)L"-:-"'

Irrigation treatments

-9 (g Sluoguas o Slos 1 gkl oS il

1
s
3 E
2 =09
g T
5 2 08
o 2
3 £
> 07
T{ = —— 5704
\i § 06 4 =-==-sc500
2 ——S$¢c301

0.5

II I'_‘ 13 14 IR
u_CJL.:-.'-‘ LSLQJLQ'.“.J

Irrigation treatments

s 5,Shae g5y fes el o5 O+ 7y 5 WY/ de O, e AV dy o JolS o)l ) o] cilis (sloyy il 5 U
Cawddy S5 a5l aS o0 ools ylid (o0 gy ke 10) (Kl &y gl )3 Ayt ds sl Ol Brae o)1

S| OM]
Fig. 6: Effect of different irrigation treatments [l1: full irrigation, I.: 12.5%, Is: 25%, 14: 37.5% and Is: 50% water

deficit] on grain yield and Water Use Efficiency of three corn hybrids. Results are shown as mean+ SE (p<0.05),
obtained from three replicates

SFp Ve F S o Giod (nl o Sl @ axgi b
it slales o pgasa) d)lfrj e
Bld ¥V 5 000 S UK & S (sl 5
Al lgiee oo plas PLje wls slaws g ails o Sae
OEzed 9 Spog advy Gy ORI Ol &5 285
3 it iy slts a5 sbeo (slosd fime G153
1) 2 yme SO Cuglie Wl oo (o2 3590 slayeSE ple
Oiee Shedi Gilear wme ol (Sis ol
Said g Gloyds Dlinrg,S beld) ady; Sliaes S
S 55 4 o Caglie w5 S S Ul
A lis
Sl g oS E8F ams jsbinl Olgioe ggeme 5
Cm GollnS 9oy VYO Luls 5 VF S S
el Grae ploally Sl 5 o)Sles Sl 4 s

10548 9 S

95 S5ll 5 e g gpallhe Sogls 1S sl olesal,
oBils ool s oRiils (63,0liS ouSiils e LSS
598 JLS 39l9SS 5 5 S5 (o e g oliile S 55,
pled (oo |) St g (Sl

RGeS
ot IS sy e (K23 55 b oS oS iy
SLolass T eSS Grizes s Gelsn el apulyial
Jslome slosis ilidl a0 5 atalis s (gloyusd
C3z Gl Jobe el Jeily (ol Fshie Sl
oS Cenglin il wrge ol ol 4 wylse ol |,
oot Jloel | 2l s 5 5 e (K55 5 4
Olee 5 2ol atulis pliee dasyyn 4S50 o5 laleS
adl sl Ml S g ade) )3 o g Jolne slaaid
Olyes Gl g diwlis (i (RalS (ot 4 bgje o
Fod solal S 2,0 WY L s g Jobre slaaid
dipl g o Slae ab el ol cnl & 0gr Jole nlo )l
Lyl sme Dolas (g,lal iad ao 0 VYD mlaw b o Slae

sl 4zl ol s L]

P VF S R o ails 5 Shee aSul 4 4
Lol 6Ll b (s sime gl 5,Le] oS 0 ys VYO el
S Sl lal 5 g (al o Sl e 50 5 2l
5 ol Gan el STas 130 Cd,5 L5 olS Las] o
S andl w8 saslie gylol g ey VYOl
oS doy YO U awl oSlee YoV 5 000 l,S s
Ol g yol ol 4 2L halS gaiST ced b s L
Sl ol 50 dpee 90l o Ol Brae pleadl; iSlas
IRV



3 il 3 a1yl @nsis sl | LS Sladss 55909
&l
5 kel o aieS Shlail lnl 5o YE g6 slahy, b pmaitle = oty gy (sl dunlio 5 gy AYAY £ ol s
RN AT AR ATy
99,8 es slizl o, Slos (59, Srme 5 Gt S lie 50 Sgby (5 5 O30 Al zakaw SAYAY o (lhaizme 50 «g a3

MEN Y (Y)Y s mlio 5 55,5l (65505555 g pole dle (Zeamays L) &,3 40 Ol G pas Lol
ANF Y (!l olhy olS sgle alxs (Brassica napus) 131 Sasy Jole colis AYVA Lo plol 5.0 0 )ls;

5 4l o, See Glizl o, Slas Il )d Cuigy wiz g gslel alBne slo w3, 56 NYAN G woliilusl g o) iz wdly e
AOYVEO (V) Fr ol pl olyy lalS pole alxo o g Lol BT G pan lonsl,

Ahmadi, A. and Baker, D. A. 2001. The effect of water stress on grain filling processes in wheat. Journal of
Agricultural Sciences, 136: 257-269.

Ahsan, A., Hussain, M. M., Farooq, A., Khaliq, 1., Farooq, J., Ali, Q. and Kashif, M. 2011. Physio-genetic behavior of
maize seedlings at water deficit conditions. Cercetari Agronomic in Moldova, 1462: 41-49.

Al-Hakimi, A., Monneveux, P. and Galiba, G. 1995. Soluble sugars, proline and relative water content (RWC) as traits
for improving drought tolerance and divergent selection for RWC from T. polonicum into T. durum. Journal
Genetice Breeding, 49: 237-244.

Andrade, F. H., Echart, L., Rizzalli, R., Della Maggiora, A. and Casanovas, M. 2002. Kernel number predication in
maize nitrogen or water stress. Crop Science, 42: 1173-1179.

Ashraf, M. and Foolad, M. R. 2007. Improving plant abiotic-stress resistance by exogenous application of
osmoprotectants glycinebetaine and proline. Environmental and Experimental Botany, 59: 206-216.

Baker, R. J. 1993. Breeding methods and selection indices for improved tolerance to biotic and abiotic stresses in cool
season food legumes. Euphitica, 73: 67-72.

Bates, L. S., Waldron, R. P. and Teare, I. D. 1973. Rapid determination of free proline for water stress studies. Plant
Soil, 39: 205-208.

Bellinger, Y. and Larher, F. 1987. Proline accumulation in higher plants: a redox buffer? Plant Physiology, 6: 23-27.

Benjamin, J. G., Nielsen, D. C., Vigil, M. F., Mikha, M. M. and Calderon, F. J. 2014. Water deficit stress effects on
corn (Zea mays L.) root: shoot ratio. Open Journal of Soil Science, 4: 151-160.

Brocklehurest, P. A., Moss, J. P. and Williams, W. 1978. Effect of irradiance and water supply on grain development in
wheat. Annual Applied. Biology, 90: 265-276.

Brooks, A., Jenner, C. F. and Aspinall, D. 1982. Effect of water deficit on endosperm starch granules on grain
physiology of wheat and barley. Australian Journal of Plant Physiology, 4: 423-436.

Buitink, J., Laessens, M. M. A. E., Hernmings, M. A. and Hoekstra, F. A. 1998. Influence of water content and
temperature on molecular mobility and intracellular glasses in seeds and pollen. Plant Physiology, 118: 531-541.
Csonka, L. N. 1989. Physiological and genetic responses of bacteria to osmotic stress. Microbiology Review, 53: 121-

147.

Delauney, A. J. and Verma, D. P. S. 1993. Proline biosynthesis and osmoregulation in plants. Plant Journal, 4: 215-223.

Dubois, M., Gilles, K. A., Hamilton, J. K., Rebers, P. A. and Smith, F. 1956. Colorimetric method for determination of
sugars and related substances. Analytical Chemistry, 38: 350-356.

Eck, H. V. 1986. Effects of water deficit on yield components, and water use efficiency of irrigation corn. Agronomy
Journal, 78: 1035-1040.

Egli, D. B. 1999. Seed biology and the yield of grain crops. United Kingdom, CAB International, 682 pp.

Finkelstein, R. R. and Gibson, S. I. 2001. ABA and sugar interactions regulating development: cross-talk or voices in a
crowd. Current Opinion Plant Biology, 5: 26-32.

Fischbach, D. E. and Mulliner, M. R. 1972. Every other furrow irrigation of corn. ASAE, 17 (3): 426-428.

Fischer, C. and Holl, W. 1991. Food reserves in scots pine (Pinus sylvestris L.). I. seasonal changes in the carbohydrate
and fat reserves of pine needles. Trees, 5: 187-195.

Giardi, M. T., Cona, A., Geiken, D., Kucera, T., Masojidek, J. and Matto, A. K. 1996. Long-term drought stress induce
structural and functional reorganization of photosystem Il. Planta, 199: 118-125.

Gibson, S. 1. 2005. Control of plant development and gene expression by sugar signaling. Current Opinion Plant
Biology, 8: 93-102.

Giunta, F. and Motzo, R. 1993. Effect of drought on yield and yield components of durum wheat and triticale in
Mediterranean environment. Field Crop Research, 33: 339-409.

Hare, P. D., Cress, V. A. and Staden, J. V. 1999. Proline synthesis and degradation: a model system for elucidating
related signal transduction. Journal of Experimental Botany, 50: 413-434.

Hare, P. D. and Cress, W. A. 1997. Metabolic implications of stress-induced proline accumulation in plants. Plant
Growth Regulator, 21: 79-102.

Hirich, A., Ragab, R., Redouane, C. and Abellatif, R. 2014. Wastewater on sweet corn: experimental and modeling
study using SALTMED model. Irrigation Science, 32 (3): 205-2019.

Hoekstra, F. A., Golovina, E. A. and Buitink, J. 2001. Mechanisms of plant desiccation tolerance. Trends Plant Science,
6: 431-438.

4



-9 lordion Gleogas o Slos 1 gkl 5T

Kameli, A. and Losel, D. M. 1993. Carbohydrates and water status in wheat plants under water stress. New Phytology,
125: 609-614.

Kiyosue, T., Yishivba, Y., Yamaguchi-Shinozaki, K. and Shinozaki, K. 1996. Nuclear gen, encoding mitochondrial
proline dehydrogenase, an enzyme involved in proline metabolism, is up regulated by proline but down regulated in
Arabidopsis. Plant Cell, 8: 1323-1335.

Koch, K. 1996. Carbohydrate-modulated gene expression in plants. Plant Physiology, 47: 509-540.

Kram, F., Breidy, J., Stephan, C. and Rouphael, J. 2003. Evapotranspiration, yield and water use efficiency of drip
irrigated corn in the in Bekaa Vally of Lebanon. Agriculture Water Management, 63: 125-137.

Larher, F., Leport, L., Petrivalsky, M. and Chappart, M. 1993. Effectors for the osmo induced proline response in higher
plants. Plant Physiology and Biochemistry, 31: 911-922.

Leopold, A. C., Sun, W. Q. and Bernal-Lugo, L. 1994. The glassy state in seeds: analysis and function. Seed Science
Reserche, 4: 267-274.

Morgan, J. M. 1984. Changes in diffusive conductance and water potential of wheat plants before and after anthesis.
Australian Journal of Plant Physiology, 4: 314-322.

Masoudi, F., Abdollahi, B., Zardoshti, M. R., Rasouli, M. H. and Tavakoli, A. 2011. Response of proline, soluble
sugars, photosynthetic pigments and antioxidant enzymes in potato (Solanum tuberosum L.) to different irrigation
regimes in greenhouse condition. Australian Journal of Crop Science, 51: 55-60.

Nakashima, K., Satoh, R., Kiyosue, T., Yamaguchi-Shinozaki, K. and Shinozaki, K. 1998. A gene encoding proline
dehydrogenase is not only induced by proline and hypo osmolality, but is also developmentally regulated in the
productive organs of Arabidopsis. Plant Physiology, 118: 1323-1335.

Nicolasr, M. E., Gleadow, R. M. and Dalling, M. J. 1985. Effect of post- anthesis drought on cell division and starch
accumulation in developing wheat grains. Annuals of Botany, 66: 665-672.

Novari, Y. K., Suratmana, G., Nurlaeny, N. and Simanungkalit, R. D. 2009. Proline and abscisic acid content in drought
corn plant inoculated with azospirillum sp. and arbuscular mycorrhizae fungi. Hayati Journal of Biosciences, 16: 15-
20.

Parthasarathi, T., Vanitha, K. and Velu, G. 2013. Physiological impact of irrigation water deficit and plant density on
maize yield and yield components. Plant Archives, 13 (1): 133-138.

Patakas, A., and Noitsakis, B. 2001. Leaf age effects on solute accumulation in water-stressed grapevines. Plant
Physiology, 158: 63-69.

Peng, Z., Lu, Q. and Verma, D. P. S. 1996. Reciprocal regulation of D1-pyrroline-5- carboxylate synthetase and proline
dehydrogenase genes control levels during and after osmotic stress in plants. Molecular and General Genettics, 253:
334-341.

Prado, F. E., Boero, C., Gallarodo, M. and Gonzalez, J. A. 2000. Effect of NaCl on germination, growth and soluble
sugar content in Chenopodium quinoa wild seeds. Botanical Bulletin of Academia Sinica, 41: 27-34.

Robiul Alam, M., Nakasathien, S., Sarobol, E. and Vichukit, V. 2014. Responses of physiological traits of maize to
water deficit induced at different phonological stages. Kasetsart Journal- Natural Science, 48 (2): 183-196.

Royo. C., Abaza. M., Blanco, R., Garcia, D. and Moral, L. F. 2000. Triticale grain growth and morphometry as affected
by drought stress, late sowing and simulated drought stress. Australian Journal Plant of Physiology, 27: 1051-1059.

Salemi, H., Mohd, A. M. S., Teang, S. L., Mohd, K. Y. and Desa, A. 2011. Effects of deficit irrigation on water
productivity and maize yields in arid regions of Iran. Pertanika Journal of Tropical Agricultural Science, 34 (2):
207-216.

Samaras, Y., Bressan, R. A., Csonka, L. N., Garcia-Rios, M., Paino D’Urzo, M. and Rhodes, D. 1995. Proline
accumulation during water deficit. In: Smirnoff, N. (Ed.), Environment and plant metabolism. Flexibility and
acclimation. Oxford: Bios Scientific Publishers, pp. 112-134.

Saruhan, N., Terzi, R. and Kadioglu, A. 2006. The effects of exogenous polyamines on some biochemical changes
during drought stress in tenanthesetosa. Acta Biologica Hungarica, 57: 221-229.

Seghatoleslami, M. J., Kafi, M. and Majidi, E. 2008. Effect of deficit irrigation on yield, water use efficiency and some
morphological and phonological traits of three millet species. Pakistan Journal of Botany, 40 (41): 555-1560.

Serraj, R. and Sinclair, T. R. 2002. Osmolyte accumulation: can it really help increase crop yield under drought
conditions?. Plants, Cell and Environment, 25: 333-341.

Sheen, J., Zhou, L. and Jang, J. C. 1999. Sugars as signaling molecules. Current Opinion Plant Biology, 2: 410-418.

Smeekens, S. 2000. Sugar-induced signal transduction in plants. Annual Review of Plant Physiology and Plant
Molecular Biology, 51: 49-81.

Smirnoff, N. and Stewart, G. R. 1985. Stress metabolites and their role in coastal plants. Vegetation, 62: 273-278.

Smirnoff, N. and Cumbes, Q. J. 1989. Hydroxyl radical scavenging activity of compatible solutes. Phytochemistry, 28:
1057-1060.

Stewart, G. R. and Boggess, S. F. 1977. Inhibition of proline oxidation by water stress. Plant Physiology, 59: 930-932.

Taiz, L. and Zeiger, E. 2006. Plant Physiology. (4" Ed). Sunderland, Massachusetts: Sinauer Associates, Inc.,
Publishers.

Verslues, P. E. and Sharp, R. E. 1999. Proline accumulation in maize primary roots at low water potentials. Il metabolic
source of increased proline deposition in the elongation zone. Plant Physiology, 119: 1349-1360.

Voetberg, G. S. and Sharp, R. E. 1991. Growth of maize primary root at low water potential. Roles of increased proline
deposition in osmotic adjustment. Plant Physiology, 96: 1125-1230.

Y



A5 (bl g 5l / Jol 8 lous pbais als [ aLS Oladgs 5550

Wang, Z., Quebedeaux, B. and Stutte, G. W. 1996. Partitioning of (14C) glucose in to sorbitol and other carbohydrates
in apple under water stress. Australian Journal Biology Sciences, 23: 245-251.

Wardlaw, 1. F. 1971. The early stage of grain development in wheat. Response to water stress in a single variety.
Australian Journal Biology Sciences, 24: 1047-1055.

Watanabe, S., Kojima, K., Ide, Y. and Satohiko, S. 2000. Effects of saline and osmotic stress on proline and sugar
accumulation in Populuse uphratica in vitro. Plant Cell, Tissue Organs, 63: 199-206.

Yancey, P. H., Clark, M. E., Hand, S. C., Bowlus, R. D. and Somero, G. N. 1982. Living with water stress: evolution of
osmolyte system. Crop Science, 217: 1214-122.

Yang, W. J., Rich, P. J., Axtell, J. D., Wood, K. V., Bonham, C. C., Ejeta, G., Mickelbart, M. V. and Rhodes, D. 2003.
Genotypic variation for glycine betaine in sorghum. Crop Science, 43: 162-169.

4



-9 lordion Gleogas o Slos 1 gkl 5T

Effect of Deficit Irrigation on Yield and Biochemical and Physiological Characteristics
of Corn Hybrids (Zea mays L.)

Homayouni'®, H., Khazarian?, V. and Saeidi?, M.
Abstract

To evaluate corn yield, yield components, and water use efficiency as well as biochemical responses to deficit
irrigation, a farm experiment was executed in Karaj in 2009 and 2010. The factors consisted of five different irrigation
regimes [including full irrigation (11), 12.5% (I2), 25% (I3), 37.5% (l4) and 50% (Is) water deficit] and three corn (Zea
mays L.) hybrids (Sc704, Sc500 and Sc301). Deficit irrigation decreased starch content and increased soluble sugars in
the leaves and roots of all three hybrids. Proline level in roots of all three hybrids was also increased in response to
deficit irrigation. The increase in proline content was higher in leaves than in roots, but the increase in soluble sugar
content and decrease in starch content were higher in roots than in leaves. Results indicated that the highest leaf and
root proline and soluble sugars levels were related to treatment Is and the highest leaf and root starch content were
related to full irrigation. Results also indicated that the highest number of grains per ear, weight of one thousand grains
and grain yield were related to full irrigation. There was no significant differences between full irrigation and 12.5% of
water deficit. In the conducted test, maximum water use efficiency in Sc704 was observed in treatment I, and in Sc500
and Sc301 were observed in treatment lIs. In sum, it is concluded that the hybrid to Sc704 in 12.5% of water deficit
could be recommended in order to achieve maximum yield and water use efficiency.

Keywords: Proline, Water use efficiency, Soluble sugars, Restriction of humidity, Starch
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