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Table 1. Mean comparison of plant characteristics of wheat cultivars (Chamran and Star) in foliar application of Putrescine and nutrient treatments

als 3 Slhes Sl ey Gls 558 055
Grain yield Harvest index e e ol 55 4l A > il A 53 domlin 250 laanlin 1000 Grain weigh
Treatments olesT gl las (kg.ha™) (%) Spike.m™ Grain.spikelet™ Grain.spike™ Spikelet.spike™ Nonfertile spikelets (g)
Ol ez (353(2T) o 5, 11230 b 53 ab a 633.8 2.8efg 388¢g 13.9cde 2.5def 45.0b
Putrescine (Booting)x Chamran
Ol o (3% (35 sty + (G2 T) o 5 3, 11890 a 54a 635.8a 29ef 409 f 14.2 be 21g 45.8ab
Putrescine (Booting & Tillering)x Chamran
Ol oz (8% (T 581yl 9070d 47cde 616¢c 2.6h 35.1hij 13.5¢ 2.6bcd 41.5¢
Basfoliar ative (Booting)x Chamran
Ol o (13,8 55 oy 5 2D 551 sl 9260d 48bcde 6263 b 2.6h 35.4hi 13.0f 2.5cde 42.7d
Basfoliar active(Booting & Tillering)x Chamran
Olyor 8% (ot 32 7770 £ 43ef 6173 ¢ 2.41 34.41j 12.6g 2.7bc 41.1e
Biominx Chamran
Ol 1857 5555508 10360c Slabc 638.3a 2.8fg 36.6h 13.8cde 2.5def 43.6cd
Flower powerx Chamran
Ol o dals 6290gh 38gh 616¢ 2.2j 24.2k 12.0h 3.1a 37.0g
Chamran control
Skl @35% () e 5 sy 10130c 48bcd 465.8d 3.2b 51.1b 15.2a 2.3ef 44.0c
Putrescine (Booting)x Star
Sl (35% (35 oy + (2D o sy 11520ab 52abc 466d 3.4a 53.5a 15.4a 2.3f 46.6a
Putrescine (Booting & Tillering)x Star
(D) 581 sy 7440f 41fg 427.8f 3.0d 46.3d 13.9cd 2.5def 40.9¢
Basfoliar active (Booting)x Star
Sl (8% (G35t 5 (D) 58T sl 8310e 44def 448.8¢ 3.1c 48.0c 14.4b 2.4ef 41.0e
Basfoliar active (Booting & Tillering)x Star
BOPEPE P 6600g 38gh 419.3g 2.9¢ 43.3e 13.6de 2.8b 38.7f
Biominx Star
Sl 35 %5l 52 9930c 48bcde 461.5d 3.1bc 48.1c 15.2a 2.3ef 42.8d
Flower powerx Star
Sl dals 6030h 36h 419¢g 2.8g 33.7j 13.6de 3.2a 36.7g

Star control

L, gyl sre gl .La);c'.;dblcla_ﬂ): ;SJ\: Slaals Lo 03057 (olsl s cditan &S 2in o > @)\;‘\fduﬁpo};ﬂﬁ,;
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test
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Table 2. Mean comparison of plant characteristics of wheat cultivars (Chamran and Star) in foliar application of Putrescine and nutrient treatments

Sdaea Jlazi! o

Remobilization 55 sm 3 Shas 413 Gty G5 axwlis 415 Ods L,y Fse 090 4l Ods s sy & sl gl
contribution Biological yield Protein Starch Effective grain filling period Grain filling rate Leaf area duration
Treatments i lesT syl (%) (kg.h™) (%) (mg.g™") (days) (mg.day™) (days)
Ol ez (X () e 5 52 53h 21350b 17.5a 374.0b 45.6b 143.5a 29.2de
Putrescine (Booting)x Chamran
Ol oz 8% (35 amiy + (g22myT) o T 3 5.0h 21920a 17.8a 432.8a 45.7b 145.1a 32.5¢
Putrescine (Booting & tillering)xChamran
Ol oz (13,% ((zmT) 5281 sy 6.4f 19080d 15.3de 227.6h 42.9¢ 125.5b 24.9f
Basfoliar active (Booting) Chamran
Ol pasr o853 (55 iy 5 () 5228 sy 6.4f 19200d 15.7d 228.5h 43.9bc 120.6¢cd 27.6e
Basfoliar active(Booting&Tillering)x Chamran
Ol poz 03X o s 7.4e 17960¢ 14.0fg 226.5h 33.0d 108.3g 22.5gh
Biominx Chamran
Ol o % 55l 553 5.6gh 20300c¢ 16.3¢ 339.9¢ 45.0b 106.3g 28.0e
Flower powerx Chamran
O ez dald 9.2¢ 16480g 12.9h 178.3j 30.0e 91.27i 21.8h
Chamran control
Sl 03,5% (a5 5, 6.9ef 20770c¢ 16.8bc 298.3¢ 53.6a 126.9b 34.4b
Putrescine (Booting)x star
Sl 03 )% (G5 iy + (1) ame 5 5 6.2fg 22160a 17.0b 324.1d 53.8 a 119.6d 37.6a
Putrescine (Booting & tillering)x Star
(sitmT) 52351, sy 9.2¢ 17950¢ 15.0 ¢ 220 h 44.6bc 117.3de 27.8e
Basfoliar active (Booting)x Star
Sl @B5x (G5 amiy + 1 T) 523871 iy 8.3d 18860 d 16.9b 237.8¢g 44.9b 124.3bc 30.3d
Basfoliar active (Booting & Tillering)x Star
Sl 085 X a5 10.2b 17290 f 14.5f 210.2i 44.1bc 110.1h 23.9fg
Biominx Star
BRI PE ST 6.9 ef 20490 ¢ 16.7bc 283.1f 53.4a 113.2ef 32.4¢
Flower powerx Star
Sl dals 11.0a 16740fg 14.0g 146.7k 27.6f 101.6fg 19.0 i

Star control

L, g yls sme o slis M)ac;;dla:,lcla.»): (SZ\: Slaals Lo 05057 bl s (s S 2in o ‘5b\:a§dh¢§$l¢a()}u,ﬁ):
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test
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Fig. 2. Grain filling trend in wheat (cv. Star) in foliar application of Putrescine Fig. 1. Grain filling trend in wheat (cv. Chamran) in foliar application of Putrescine and

and nutrient treatments nutrient treatments
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OLHLSer 5 g L S5 Iy e 5 e
Sl 1y el =5 5 (Gebeyhou et al., 1982)
s e 5 e S £33 (45 » 5035
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e S5 Ol @) s 53 b o s s
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RS o (55l 8 1 68 sl S ealia
il b e S5 g 5b Sy U sy sl

el 3 187 o) o 51 s 4 el S 28
oS 3 ol (yd5s dmiS 3 5 Fwsd el
= 35 (Alvaro ef al., 2008) O, 5 9,1 JT il
SR e o8 ey o i 5 ST 518 el
Folie S 3l Jsbme Ll s s osle A 5
T O N NS I Wa SN R
SIS (Kisdnid gt O el e
55 Bl s e e a esline] G
$ol3 (mn 5 Cte Soen 3 8 s ol
(r=+/PA™) adls 3 Slhas Ly &5 1y e gl
OHLSs 5Oy sl (¥ Jgdm) ds S oalie
o L5, pep 43 55 (Osborne et al., 2002)
LS IS el

Mg e w555 o s JB (olE jole )l
239035 S0 oI5y ) el bl o (g 58
RIF cde 4 olis (8 i sl

You

Sy (r=0 /00 T gr=0 /9T (s 5 an) asls pus
50, SaalT @L"J b Eadia ol e(F Jgd) Cls
031001 il Cilas (Brdar ef al., 2008) o, SKea
Qj}}wl:&dizouﬁ;yéuad}hqdb
O 1y &ls OS5y b g e dbadils Ll
Laails & (6 2oy (6 33 3l g0 Oljen (s (AS o
LVl ol sotie (5 (3L e 5 o)
JLasl Lzl 58l el alls s 5 6595 Job 5153l
G g A )3 g ol Laasls a (g i 58 5l 5
o.\ﬁ.sjf.t.au)l,‘..;g;.._@d\:)\}a O3 o=l
33 5 (Fanny et al., 2008) O1,Len 5 5L .ol
crl 33453 ST 1S el s LS| e
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shest glo 8 s el 53 0T 15 5 e sy
Sl s i e o g 02 2 s
s At 1y S 0n93 o o 5 o e Uy
Lol en alpn 5 T Ll 55 0s 8 55V b
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ol ot &ils OS5y YL Cs (sl yls (’G)‘ Sl eslau
olin Dlo gzt 1SS Ll o ails 055 ol 581 L
wlin Gble 5o Juad lgsl 5, A5 51,18 Gl
oI (e A LS e B e ] 5 B
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als Qa1 Jeweyes deb Loadls s
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Table 3. Correlation coefficients between plant characteristics in wheat cultivars (Chamran and Star) in foliar application of Putrescine and nutrient treatments

Plant characteristics A Sliw 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
d‘::ﬁh& 1
1- Grain yield
mp s die 0421 1
2- Spike.m™
ediw pals 03167 207027 1
3- Grain.spikelet™!
dew sals 0134 08157 0.934™ 1
4- Grain.spike™
diw saden 0470 -0.538"  0.890™  0..850™ 1
5- Spikelet.spike™
Sl <0688 0.009  -0.523"" -0.445" -0.6117 1
6- Nonfertile spikelets
s Ses 09587 0218 05697 0.5397  0.6497 -0.7917 1
7- Biological Yield
ds im0z 09347 03337 0353 0214 0442 -0.661"" 09347 1
8- 1000 Grain weight
sdoee Jil g 09237 20,639 -0.153  -0.160 -0.281"  0.662" -0.832"" -0.863" 1
9- Remobilization contribution
b, esls 09587 05337 0173 -0.015 03617 -0.622"  0.8657 0.866" -0.947" 1
10- Harvest index
wls 0.8817 04127 0.248 0.070  0.354" -0.656" 0.8717 0.819™ -0.828" 0.825" 1
11- Starch
oSs, 08007 0.095 05217 03757 0.6227 -0.7197  0.8457  0.7477  -0.6997 0.7347 0.774" 1
12- Protein
Gs 045 5 aeerss  0.5057 <0456 0.8447  0.7557  0.8817 -0.5397  0.758"" 04837 -0.538"° 03817 0.349" 0585 1
13-Effective grain filling period
dlsoas , e, 06337 03557 0.076 0.013  0.193 -0.577" 0.664" 0.569" -0.628" 0.616" 0.635" 0.684" 0.181 1
14- Grain filling rate
o gl 0,682 20281 0.8027  0.7387 0.8317 -0.760"° 0.8377  0.721"7 -0.604" 0.552"" 0.5507 0.723" 0.819 0.391" 1

15- Leaf area duration
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Effect of foliar application of Putrescine and nutrient elements on grain yield

and quality of two bread wheat cultivars
Emadi, M. S.l, P. Hassibi’ and A. Azimi’

ABSTRACT

Emadi, M. S., P. Hassibi and A. Azimi. 2013. Effect of foliar application of Putrescine and nutrient elements on grain yield

and quality of two bread wheat cultivars. Iranian Journal of Crop Sciences. 15(3):247-261. (In Persian).

This experiment was conducted at research field of Shahid Chamran University in 2010 -2011 growing
season as split plot arrangement in randomized complete block design with four replications. Two bread wheat
cultivars (Chamran and Star) were assigned to main plots and plant nutrients including; foliar application of
Putrescine, boron, molybdenum in booting and tillering + booting stages (from the source of Nitrate Balancer),
phosphorus and potassium in booting and booting + tillering stages (from the source of Basfoliar active),
nutrients foliar application chelated by Glycin amino acid in the tillering stage (from the source of Biomin). B,
Fe, and Mo micronutrients in the tillering stage (from the source of Flower power), and control conditions
(without any foliar application of nutrients) were randomized in sub-plots. Results showed that foliar application
of Nitrate Balancer increased grain yield in Star and Chamran cultivars (88.8% and 91.1%, respectively), and
also increased yield components, starch, and protein content compared to control. The highest grain yield
belonged to Nitrate Balancer in the tillering + booting stages in Chamran and Star cultivars (11890 and 11520
kg.ha', respectively). The lowest grain yield measured was in the control conditions for Chamran and Star
cultivars (6290 and 6030 kg.ha™', respectively). The longest effective grain filling period (EFP) was observed in
the foliar application of Nitrate Balancer in the tillering + booting stages of Chamran and Star cultivars (45.7 and
53.8 days, respectively). The shortest EGFP was in the control treatment of cultivars (30.1 and 27.6 days, in
Chamran and Star, respectively). The highest leaf area duration (LAD) was obtained in the foliar application of
Nitrate Balancer in tillering + booting stages compared to control.. In all foliar application treatments, the grain
yield had positive and significant correlation with grains.pikelet”, spikelet.spike™, harvest index, grain weight,
and spike.m™. It can be concluded that Putrescine and nutrients application enhanced leaf area duration of flag

leaf, effective grain filling period and finally increased grain yield.

Key words: Boron, Grain filling rate, Molybdenum, Putrescine, Leaf area duration and Harvest index.
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