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The interaction study effect between Potassium and water
stress on some physiological characteristics at flowering stage
of wheat plant (Triticum aestivum L.)
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Abstract

The effect of the Interaction study between added Potassium and water stress on some
physiological indicators of wheat plant (Triticum aestivum L.) at flowering stage was studies
. A field factorial experiment has been applied , within randomized complete block design
(RCBD) of the sectors in Ibn Al- Bittar high industrial school located at Al — Husseiniyah
district in Karbala governorate . Wheat c.v. IPA-99 was grown during growing season of
2012 — 2013 . The experiment included two factors with three replications, where the first
factor represented three water stress levels i.e ( 100 , 75 and 50 ) % of wheat water

223



2013 / oale / 2l asall i galad) alaad) — Lalad) ¢35 S daaly ddaa

consumption during the growing season which have been coded as (S1 , S2 and S3)
respectively. The second factor has been represented by four Potassium fertilizer levels, (0
, 50 ,100 and 150) kg K . ha. !, which have been coded as (KO , K1 , K2 and K3)
respectively . They have been randomly distributed on all experimental units .The
experiment included 36 experimental units . Results were statistically analyzed and the
means were compared using of the least significant difference at (0.05) probability level .
The measurements of some physiological indicators of wheat plant were taken in the
complete flowering stage (100%) which are included (chlorophyll content in leaves , relative
water content % , proline concentration in leaves , the activity of the enzymes peroxidase
POD , catalase CAT and superoxide dismutase SOD in the leaves).

Results could be summarized as follow :

1 — The level of water stress at 50 % of water consumption value , gave the lowest values of
all studied physiological indicators which were (chlorophyll content in leaves , relative
water content %) , except the concentration of proline , the activity of POD , CAT and
SOD enzymes in leaves increased in the level of 50% of water consumption . While the
level of water stress treatment gave the highest values at 100% of water consumption
value, except proline concentration and the activity of POD , CAT and SOD enzymes in
leaves .

2 — A response to added potassium fertilizer was obtained , the best level was 150 kg K .ha.™
this added potassium concentration gave the highest levels of studied physiological
indicators which were (chlorophyll content in leaves and relative water content %) , except
the concentration of proline , the activity of POD , CAT and SOD enzymes in leaves
values decreased in the level of 150 kg K.ha.™ of potassium fertilization. while untreated
with potassium fertilization plants gave less values of the studied characteristics , except
the concentration of proline and the activity of POD , CAT and SOD enzymes in leaves .

3 — The Interaction between the levels of water stress and added potassium

showed a significant effect on all studied characteristics of wheat plant .
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5 50 ) gl ele Al vie (5 5l (455 Tarle | 32n 5 (88.76 5 120.36 ) ke clill 31551 3 POD I oy 33l ddlad
% 100 el ialae ) Ll % (1 48.8 5 101.8 ) W laie a5 Cansiy g adilly Jlall ellginV) dayd 0 % (75
L) 238 3 POD ) a3l ddlad 50l ) ) gl (pdll ddainl) il e (25,6) 085 Le il daiiill o385 dwads ailiilly
33l Jamy Bl Ao ganaS alens ROS 3oall 3l daas A1 e w53 Jos 3 ¢ Al dleal) il gl 334
doad e g mas i Cus disan di s s H)Op phaad (A (252 (L5 HpOp o basi 5 S e “lilana (55 0l
A5 S 5yl g 33 Allad Gla 1AL Jad g SIS AQlAd) pLie Al 3aly ) (Ao )50 () ALVl (Sl 5 ola I H0,
el deadd jlall Ll 2 daiils

85 3 POD 31wyl Alad (8 4 gl sl Sl giase ALY (5 gina Ll 5a 5 (N (5) Jsaad) & bl Ll LS
yic ok )y Varle  33a5 (72,99 586.99 5 95.10 ) Ulwie POD I m il ddllad Jana iy 3 ddaial) il alal)
% (29.3 5 15.8 57.9) Lalaia (mliail iy iy Yoa K 38 (1150 5100 5 50) dlial) o gaulisall il siana
Jsal el (8 e saudisall 5l () elld s (g m OF (S ¢ Al il (sandli s (o 52) A aal) Alalaa ) Ll
Llee 3liS o dbdladly gl Ble 5 i dulead 4agaii A (e @lld g ROS I Alladl) (S V) &) 58l L amasS V)
UJJLJL‘_QM“SY\ )J.\Awi\u\ GOilac M)w}‘fyaﬂ ;M\A_ﬂm b;us‘_;c&ﬂb.‘d\(uuaj COZJ\ IV
(24) o il 38 i 5 (26) Giliall

& POD paseS s ) s il ddlad ddn (3 (ssinn Ll o guilill y Cilmal) slall il ginse o Jalaill S LS
elo Al dic 5 (P, K 23S 0) psmul sally Alalaall e bl 8 3o 5l o 330 Aledl G e ey 3 ¢ (31531
L5233 51,29 e daiall o3l dad il chalis ¢ b o35 Varle | 33n5139.59 Slall DeinY) dad (10 % 50 )
Ul 5o % 100 ilime 5 sle dic 5 Lia, K 228 150 (5 siay a sl sally Alalaall il b g5k 55 Varle
Sl

Os Vaile | as 5) POD s 5 yull oy 35l A0lad 8 Lagin Jalaill g Ciliaal) (5 1) ela g ol sl apanll 305 : (5) Jsaa
il bl Wlall 38 )5 A (kb

il Jaea (Slal) DAY Ta (ga) (5 Al siana p sl sl 58 3
32l sal S 50 % S75% S 100 % & /K pS
103.26 139.59 102.38 67.81 KO

95.10 132.79 90.41 62.11 K 50

86.99 121.32 82.33 57.33 K 100

72.99 87.75 79.92 51.29 K 150

9.45 16.37 LSD  0.05

120.36 | 88.76 | 59.64 | Sl dea¥) i o
8.19 L.S.D 0.05

: CAT Jalile g 330 dllad

‘;CATJAL&\H)\AJM‘;UM\ ;\.d\ub}m.dd}\u_)uhdﬁj‘_;\(6)JJM\‘;4M}A\C_\M\U.\M
Ml\aﬁdducj.\dﬁjcd“)}y“_gCAT‘}\L&“‘\_ﬂL\ﬁdJ&ADJDJ‘;\L;‘)S\t_ll_lj.\.umuaﬁl_udd\d‘ ‘da_\;j\g_a\_deld\fxéJ}
% (75 5 50 ) N ele dilial aie 55k (455 Faile 5355 (37.23 565.32 ) e il 315l 3 CAT ) a
Sl s % 100 Lad) Aldes Ll 9% (32,6 5 132.7 ) Lalaie by ) consiy s aiilly Sl @DeinY) e (g
& S A i clill jig Laas all sdall abaat o 4,08 ) Catalase ) a5 dallad 3005 a3 9o Lay 5 i
Calanial A gags Gl Calaal) Cag yla da laad il gl oad adl sa 50KI ) 330 dallad 30L ) a5y 5 ¢ shaill 5 gl
Jidiall 5 ¢ e palddll 8 )9 e 4) W clall 5 )Ll (ROS) alladl) GuanS 81 Cilial 334 30 Jiaial) gauslill agal)
. (27) HaOp Onsomel) 2S5 A1k

W5 A CAT I a il dllad (8 4 sadli sall il sine ALY 5 ginn ili 25a s I (6) Jsaad) & il i LS
e gk s Vaale  32n5 (120.31 541.97 545,93 ) e CAT I a il Zullad Jane gy 3 Zaial) il lal)
% (48.5 5 26.3 519.3) lalaia aliasl cauiys il s K a8 (150 5100 5 50) ddliaall o sauli sall il sivna
b ot et il G e (28) il ae il 1385 ¢ dwsl il s (psmalisr s ) Al Alalaa I Ll
sl sall (e 85 eS8 jgaall Ll 5 5lia CAT Al a3l dallad Lo 0 33 o ol sall e
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(b 05 Tarle an5) CAT S oy 55 Alad & Leginy Jalaill y Ciliaall o)1) elo s oasli sl dpensll 5 :(6)ds2n
cAdaiad) bl Wlal) 43 4 A

o sl sl 0 Jae (Sl DT B 50) (5l Ty siase o sl sl S0
S 50 % S75% S 100 % & /K paS
56.93 78.10 55.70 37.00 KO
45.93 73.30 35.90 28.60 K 50
41.97 66.70 33.30 25.90 K 100
29.31 43.17 24.00 20.77 K 150
7.30 12.64 LSD 005
65.32 | 37.23 | 28.07 [ S sl Lili Jaes
6.32 LSD 0.05

3 dUJy\gr“CAT)-‘Uﬁ‘ e—’)—‘i Lllad ddia 8 (5 5ina Lals p sl gall 5 Caliadl) elall Ol e o Jalall IS LS
0 %50 (s sle dlal 2ie 5 (Ya, KHSO)eHu,Ju&u\Puuu\@ﬂ&\ﬁf\uww@&\@
005 Taile 3335 20,77 e diall sdgl dad J uaL; ¢ b oy Varle | Ban 5 78,10 Sl Dlein) dad
Sl DU (ga % 100 Sibme (5 ele die 518, KpaS 150 5 sivnas p gl salls dlalaall il (5 5k

: SOD i gpamsd 1S gl gz gaul) g 35 Allad

Sl gl ay il Alad 8 Gl el il sial (g gia Ll 25 N (7) dsaadl (B da sl il (3
¢ 3 5Y) 8 SOD 3 o il Aallad Jana 335 () (5 M) il sinne (il (51 3) | Adaiadl il alal) 4855 8 SOD i spamsd
N ele Al vie g5k )5 Tarle | 3055 (0.898 5 1.159) e bl 315l 8 SOD I s 33l Aallad Jana oy 38
% 100 & ,liall dlales N Ll % (38.6 578.9 ) la_laie 5oy ) cansiy 5 aiilly ) eDlgind) dayd (40 %(75 50 )
Sl Aeal ) aniall ddaiall Calial (i 23 530 30 SOD ) Lge s clay 391 Adlad 8 50 311 3 a3 285 ¢ s aoliilly
Alli il iS5 daslie o bl jia Lee clall LA Jals ROS ) il siess 33l ) 8 algal) 13gd jlzall L3l )
3 yedall il 3l (e WA dles & e« CAT 5 POD 5 SOD ) il il dliciall 5 300SY) Cilalias ddaud 53 ) s3all
) ) ) . (29) ¢ ( H,0;, 02'_) Al

45 5 SOD A il Adled 8 o gaudli sall Ol gine ALY (5 sima 3l 25y I (7) Jsandl 8 2l i LS
rie goh o Taike  33n s (0.754 50.821 50.878 ) Ulsia SOD ) il &llad Jasse @l 3 ddaial) il alal)
5289 523.9) La laia paliail iy alicly Fa K a8 (1150 5 100 5 50) 4dlcaal) o sl sl i s
5 )S3 0,5 N Canall (i ) SIS 8 Cad) L;),_,;s}‘m@muj(e}muyu,m)@umﬁmgihgs%(34_7
SOD 31 a3l ddled L 21 33 o ol sl gt 8 Gy et il i) () (e (28) gl ae (3 138 5 3l 35 8
sl sall (e B8l 5 il 8 jeaall llally 45 jlae

A€l asud) a3l Adlad dda B o gire s Adliadll a il y L) Slga ¥l Gl giee g Jalaill S LS
("2, KpsS 0) psmnlisalls Alalaall ye il & SOD ) i 3if dlladl e el cials 3) G591 6 SOD i saams
Dl Adall 03] dad JBl calis ¢ 5ok 05y Taake |, 3any 1,747 (Sl DY) dad e %50 5 sle dilial i
% 100 Cibas 5 ele die 5 (Fa, K 3 150 ) (5 5wy p sansli salls Alalaall i) b (5 5k o35 Ppike | 33a 0.567
. lall Y g

333 5) SOD i saamsd 23S 51 s guall oy 330 4allad 8 Lagriay Jalaill 5 Caliaall (gl elay il sall dpansill 53051 (7) Jsoa
Akl b cla 48 s b (b 0 Tpale

il Jaea (Slal) DAY Ta (ga) (5 Al siana p ol sl 5813
o sl 5 S50 % S75% S 100 % 2/ kxS
1.154 1.747 0.977 0.740 KO
0.878 1.020 0.937 0.677 K 50
0.821 0.990 0.863 0.610 K 100
0.754 0.880 0.817 0.567 K 150
0.082 0.142 LSD 0.5
1.159 | 0.898 | 0648 [ Sl dea¥ ,illi Jaes
0.071 L.S.D 0.05

230



2013 / oale / 2l asall i galad) alaad) — Lalad) ¢35 S daaly ddaa

: References _i—aadll

23 dala il g deLhall sl a3 juae lall 33 Jals | (1988) . i) 2ea) dpa 5 A8 i s ¢ oabia il - 1

Sl dead (Triticum aestivum L.) sl zad (e ddlise Calical 4aind 2004 o andl Gla s ¢ jale — 2

3ty s — Ao 3 Ao 5180 A gyl i) g

3 - Rahbarian,P.; G. Afsharmanesh and M.H. Shirzadi .2010. Effects of drought stress and manure
on relative water content and cell membrane stability in dragonhead (Dracocephalum
moldavica). Pl. Ecophysiol. 2 : 13-19.

4- Moaveni, P.2011.Effect of water deficit stress on some physiological traits of wheat (Triticum
aestivum L.). Agric. J. Sci. Res.1(1) 64 — 68.

(Triticum aestivum L.) ddaiall <l Jasd (8 o) (aalay G5l 5l 2013 | sl e adls elis ¢ g2l -5

DS Anala — 4 jual) o glall g g1 A0S ptale Al el slgaY) (o Abliig il giasa and il
6 - Shahbazi ,H. , M.Taeb , M.R .Bihamta and F.Darvish .(2009)Inheritance of antioxidant activity
of bread wheat under terminal drought stress . J. Agic. & Environ Sci., 6(3) :298-302.
7-Wu, C., Wilen R. W. , Robertson A. I., Gusta I. V. (1999) . Isolation , chromosoml localization
and differential expression of mitochondrial manganese superoxide dismutase and chloroplast
copper\zinc superoxide dismutase genes in wheat . PI. Physiol. . 120: 513-520 .
o= 00 Gl 5 L5, Adlall Al — de) )30 551 55 Adniall Jpane derd g de) 5. 2003 (sl pad ¢ g saa- 8
9- Page, A.L. ; Miller, R.H. and Kenney, D.R.(1982). Method of Soil Analysis . 2" (ed), Agron. 9,
Publisher ,Madiason, Wisconsin .

10- Reynolds, M. P, P. R .singh, A. lbrahim, O. A. A. Ageeb, A. Larque saavedra and J. S. Quik.
1998. Evaluating physiological traits to complement empirical selection of wheat in warm
environments. H. J. Braum etal (Eds). Wheat Prospects for Global Improvement.143-152.

11-- Siddique, M. R.; M. S. Ahamid and I. Islam. 2000. Drought stress effects on water relation of
wheat. Bot. Bull. Acad. Sin. 41: 35 -39.

12-Bates,L.S., Waldes, R.P. & Teare, T.D.1973 .Rapid determination of free proline for water stress
studies .Plant & Soil. 39 : 205 -207.

13- Pitotti,A.; B.E., Elizalde and M., Anese .1995.Effect of caramellzation and maillard reaction
products on peroxidase activity. J. Food Biochem . 18:445-457.

14-Aebi,H.,(1983).Catalase in vitro, Methods of Enzymology,105:121-126.

15-Marklund,S.and Marklund,M,(1974).Involvement of the superoxide anion radical in the
autoxidation of pyrogallol and a convenient assay for superoxide dismutase. Eur. J. Biochem. ,
47(3):469-474 .

16- Asgharipour, M.R. and M . Heidari .2011. Effect of potassium supply on drought resistance in
sorghum: plant growth and macronutrient content.Pak. J. Agric. Sci., 48(3):197-204.

17- Bano, A. ;Ullah, F. and Nosheen, A. (2012). Role of abscisic acid and drought stress on the
activities of antioxidant enzymes in wheat. Plant Soil Environ., 58 (4): 181-185.

18-Armengaud, P.; R. Breitling, and A. Amtmann. 2004. The potassium- Dependent transcriptome
of Arabidopsis reveals a prominent role of Jasmonic acid in nutrient signalling. PIl. Physiol.
136:2556-2576.

19- Alderfasi, A.A. and Y.A. Refay. 2010. Integrated use of potassium fertilizer and water
schedules on growth and yield of two wheat genotypes under arid environment in Saudi Arabia
. 1- Effect on growth characters. Amer. Eur. J. Agric. And Environ. Sci., 9 (3) : 239-247.

20- Taylor, N.L., David , A. & Millar, A. H. 2002 . Environmental stress causes oxidative damage
to plant mitochonderia leading to inhibition of Glycine decarboxylase. J. Biol. Chem., 277(45) :
42663-42668 .

21- Pirjo, M. 1999. Foliar application of Glycine beatine and physiological response in Tomato &
Turnip rape. University of Helsinki, Finland. 52: 9- 19.

22-Nazarli , H. and Faraji , F. (2011) . Response of Proline , Soluble sugars and antioxidant
enzymes in wheat (Triticum aestivum L.) to different irrigation regimes in greenhouse
condition .Vol. XLIV , No. 4 (148).

231



2013 / oale / 2l asall i galad) alaad) — Lalad) ¢35 S daaly ddaa

23-Mujtaba , S.M., Muhammad A. , M.Y. Ashraf , B. Khanzada, S..M. Farhan, M.U. Shirazi, M.A.
Khan , A. shereen and Mumtaz . 2007. Physiological responses of wheat (Triticum aestivum L.)
Genotypes under water stress conditions at seedling stage. Pak. J. Bot., 39 (7) : 2575-2579.

il Juala s gai (8 p sl s Ll Aygha ) (e ddlide Slgine i L 2013 . 2es Jude dess ¢ sl - 24

eSS Aaals — A48 pall o glall Ay Al A Hiale Al | (e i) Triticum aestivum L.

25- Sharifi, P. ; Amirnia, R., Hadi, H. , Majidi, E., Nakhoda, B. , Moradi, F., Roustaii, M. and
Alipoor, H. M. (2012). Relationship between drought stress and some antioxidant enzymes
with cell membrane and chlorophyll stability in wheat lines. African. J. Microbiol. Res. , 6(3):
617-623.

26-Sen Gupta, A.; G.A. Berkowitz and P.A. Pier.1989. Maintenance of photosynthesis at low leaf
water potential in wheat. PI. Physiol. 89: 1358-1365.

27- Gara, L. D., M. C. Pinto, F. Tommasi(2003).The antioxidant systems vis-a-vis reactive oxygen
speciesduring plant-pathogen interaction, Pl. Physiol. and Biochem. 41: 863-870.

28-Soleimanzadeh , H.Habibi,D.Ardakani ,M.R. Paknejad ,F.and Rejali,F.(2010).Effect of
potassium levels on antioxidant enzymes and malondialdehyde content under drought stress in
sunflower (Helianthus annuus L. ) . American J. of Agric. and Biol. Sci.5 (1):56-61.

29-Ahmadizadeh, M.Valizadeh M., Zaefizadeh M.and Shahbazi H.(2011).Antioxidative protection
and electrolyte leakage in durum wheat under drought stress condition. J. Appl. Sci. Res. ,
7(3):236-246.

232



