Iranian Journal of Field Crops Research
Voal. 15, No. 3, Fall. 2017, p. 546-558

Olpl =) Ghedprgsy &yl
OFF-BOA .o MRS 5l (¥ o)Ly VO ul>

oS 53 gy Dlao 5 Syl o S I dly; w1 HU

%3 355 0 desme S als b _r&), 22 —Y@% b —':Hd?L&:jJ axdd (g ,ab ol

VWAF/V/FY 23 55 e b

WA/ /) 5y st

LEVCCS

el paS 5> (g Slao 9 Sy e (gloga jglaions LBl e (o5 LS 3 Slas g5) 1 et st Jelss Sl s oS5
o JL b (LS5 e i 5 g ke oSl Sl 5053 (oL WS (Sl b ol 53 s oot
(Ao 5 CosingS) o5, 5 5 (gayesio )5 o Ave SDe dev XD Fev Ao Be) Ligs o515 Lol o ylas .05 Lisl LS5 e b 1¥RV-AY
U5 oolio (S yiogll Lalgy (oiing) i b b 5y g oy 48 s 5L gl o )5 155 55 yia il Yo cadlS” elacis, dlols 150y
ELE)) g jw S Sutd (g ol Bl 1> Sl b gy S aw (g e calpd S spoby ity 2929 w2 S SN )55 Al pe
S o Slas (gl a8 10D Ui s Slaw e S yagll bilgy g9y 3 w515 Bl iy 5D Crimed D91 IAD g /YA < JAY iy d5g
039 Jmlie 13 dg Sy paw Cabio (slp g Cudls dgg o> S praw 5D 6yl ine 3 1S5 wig gl g Lol Ble ;> Sy slus Jlie
55 o3lil pAiS gai 5 08 (gilednd sl Jie 3 Gl Glalejl (il )3 ool cusdey Lulyy 139y 0 sme et @515 I G Sy Sts

9 A5y &l blS )3 G jzeqll Lailg, .(@nd Donatelli, 2003
L 5L aglio )3 1) oS 5l s S (oo Slasedio g 9o
oS5 oy (NiKlas, 1994) sjle o KT olS S5 (sla iz
Caponl §) a8 logas sly; HbLS 13 wuiS (ol canlio gy
Slial 50, Sos S jl Slino g9y 3 45 Cunl Jly55 5 2V
Gilisee Jlye 53 (6 08,8 cpl il oo )35 150l 5,Shee
i ey Lol slaplisl LS sl glite ol gos g A3,
O)ygmodn S g (adls s (2l)) GbLS )3 jiwgid 5
dig bawgs odd el oy @ipoyio S 50 S Colus Cuns
b 5 (Labafihosienabadi et al., 2012) 555 o 4uule
SIU S QS y S e Sy b Jols Sy
= AU G o> bl se (e S0 (s g o3, 505
T 2 05 o0 Sy 518 pled g oy (S gyl sy
(Soltani, 2009) 3,li%; 5t we Sy
9 4l 3, Slae s dlal, (Beta vulgaris) a8 juiss olS 5
Ly (S5l aoys cwimen g (R'=2/YY) S daw (a3l
O apd 593 ey 2ibon (R'=2170) Sy o a3l

LV RV

e LS i Lol s cp e 5l (S (Triticum) sus

Slely; olels la Jio 258 0 Cgwore Hlas 50 golaidl 4
Jorgensen et al., ) wiil o S5elsST slo Jio pho (sloyiou
ol (LS lapius Gnoin oSl e o] (1988
Van Ittersum ) 15,9l oo o2l 1 Ll 3,Sloe (555> 0,y Sy

ol g (598 pode oS ity waelyj iy Ayl owlilS i gal il —)

OBS (b

OB ok lie g (55,9Li8 pole oSl ey 095 olial ¥

OB ok lio 5 (55,9l pole oKy ey 095 il ¥

OB ok @lia 5 (5)9liS polle olStily e 095 lutils ¥

b lie 5 (59l pole olStily scl)j 09,5 )] i) (ggomtils 0

oS

(Email: behzadzafari @yahoo.com 2 e 01ar g —)
DOI: 10.22067/gsc.v15i3.46036



OYY  puiS o (piug) Gl 9 5 p i o S piogll Lalyy p aigr o515 il

(1997

Sy aw o Soytegll dlaly (0,8 Iy pglate 4 odimgdy 5
2 (Oryza sativa) gs, v8, 4 )0 aowy dlass 5 (Jool 4l ,
gf)_)ah_wkﬂﬁAfwbﬂbm@bg{bﬁu]ulf]b‘:‘aalﬁ
Ol (B)8 4 s slen Laalpd )3 sl i 05,4
SLS R b old 3 555 S p b pBl s 3 3 (g yudn
VL ol b cidgs alse Cugl) Codgame L o a8
Sy oll oy giled bl 30 08, 4 gl pizren (ol Kalgs
TGl 00 odmliie (g)ld gme o)l adol iy 4
LnS=anN ()

S N oS s 05151 > Ky ol @y S sleo 5l
solaieds oidgh ) Cpizmen (Niklas, 1994) sl o cups @y
L (Arachis hypogaea) —ejphl o8, coin Sy pdaw cpuss
039 5 g Sl IS Seas gyl glite sud) s
e a4 ob L ol colesys s eolatwl juw Sy Sis
9 L8, gy 0058 0390 0 4D g yidy B b WlgS o Jad yue
XS .))9‘)4' 1) w)f‘bb L?’?’L{ j).g @a.w Wl LSLQ»W YEW TS
LA = -/-yryLDW " (¥)
LA = ./.y.oLDW " (o)

o S yy S5 39 LDW 5 5y e LA Lailg, ) o
{Niklas, 1994) sl .»

2 (552l o)) 98,05 oLS 59y o (oppr JUo 0 51 g
P> a2y @l S 4 a5 B35 Glire (glas)je Ll
o (o sl 1l 0 R=4I8Y (el i b 2 g0ty
WS oy |y o S SS9 9 Sy

LA = ¥Y/YF LDWY — \+/$3 LDW + \\A/XY %)

o Sy S 59 LDW 5 5y g LA Lajlgy oyl 5 &
Al Y )y (Tsidltas and Madlaris, 2008) Lil -
039 9 S o g ey 45" (Hordeum vulgare) o ol (¢,
2l b e 5 oy lipl U5 S (g g S S St
alaly 4 adodly olis RP=4/a5 g RP=4/A8 s cuyd
Llgy ol a8 el o3y Liss gl o)1 dg3g (oYL K ingl]
s @5 a5 o 8 e Ll il o
2y9] Cawddy 5 SYolro b 1) Sy pedas

LA =$/Ad + YFf/A* LDW (v)

LA = ¥/Y2 + \YA/AY TBM ()

5 o Sy St g LDW 5 5y gebaws LA Lalg, sl
(Baker, 1985

039 9 e Sy S (g b S aw galasly ladlllan
bl )b cod )y Joad aw Job 3 (aag) lipl S5 S

gy Slao 9 Sy s e Sotegll lallg) 59y 0 &S 2
(0515 daws ¥ 9 coils 2o )b ¥) (Cicer arietinum) s¢50 olS )
ablas jlosd S5 Olio b Sy gaw dasly hogi (6l 03 ploo
o>y bwgs LN(y)= a+ bin(x) las oas bas o Y=ax"
T O 45 S 2 cpl 4 g A8 odlatul )Sen o (S8
ing) Sl S Sis gy R=AF S Sas g b S,
Omomad 303 393y (6 yl3 sixe dayly RP=+/AY Wiy £lis )| RP=+/AY
sl JS5 Sais pjg 9 S S g Sl S e oy
Cewl jlaye 3y oYL el By jlelalay cu i g,
L 5y b dlayly oy o -(RaNemikarizaki et al., 2006)
93 ) o &S Gl 00y LS gl 2950 Juol dBlis )3 0,5 s
3,13 3959 (63 mine ala,R%=1/AF p s oy s L ci o
Ly, 5 ookl by 5y s (Rahemikarizaki et al., 2006)
s O 5 035 mitar B poygd 5 (U pAS olS )0 el
S_id gj9 R=+AY Lol diln 3 Sy slis b &gy 10 Sy
eyl RP=4 /A0 gy sl Sutd 59 RE=4 /28 jow Sy
Bakhshandeh et al., ) 3,15 3539 () sme Lailg, R%=+/2Y &5y
5 0390 Ml g el pusS a1 55 Luly, ol 4yl ases (2011
Wl Sl oalitul gm €855 )8 oS Ll g o8, ysbicos
S Slao I S g sl cudS blid 9 g2 0 pB)l 4l
105 02litl Chogs gy ) Latley 1 L gy
y =byx (V)
y = byXo + by(Xy + X)) (v)
Wl ) Sy ol X g )0 Sy maw Y SYolee (pl 4o oS
i Xo g W)l b g (odag) Sl o S StS g o Lo
Gl e (gm) b3 laced By 5 Dy g alsye 93 oy cilae
At (X 53 Gl 555 5 sl Y 53

3 oslatwl L at pls)l )3 Sy prda s 390y g (wyp 1y
oS (el gl gdaw Yoz 9 08) 4w) olS (odagy GBS R
Ln(y) =a+ s ods s Oygon Sl dolee o blys
039 L Sy e (i 45 psbas )5 edlitl ol e DIN(X)
(RE=IAY) (piagy csliz) 5 Kb (g (RP=-13) 5 St
Sl 35 g 5y ine 4 lail, (RP=+/VF) asg el
iy Gy slaallas y> (Akramghaderi et al., 2005)
des) S pragll by, Ly (el gy (6905 S a3 L
Ln(y) = a+ bIn(x) s adoleo 5l ;1,5 lea b cusls & )b
Boy DSy olaws g Sy o (2l o 4SSl ases b el
a5 Job R=+ /A ol a8lw 36, S sl RP=+/2-
Sy S 59 gR= AN S 4 5 59 RO=4 /20
Kanemasu et al., ) cuils 3¢9 (¢ I3 ins g (558 abaily RP=+/2A



AP 5l ¥ o lod 3B ale ol o8 ly5 Slesiergss s pis  OFA

slaciod, doli by jo ¥ joye g yie 8 Jsb & ) Ve )8
¥e Sl SL s K0Sy LS ol gy, 2o ol Y-
a5 a3 e ) IncSely e alold o e il

(=S Seaedis 3| s WA olo S VA Fu L5y by
WA CuiS SB pdaw l gyie Slo ¥ Bes )0 g Suwd Cygod
P S 5 08 o 35 gl ol > isyze o o o)
OplsS L o3l Slles pbsl 1 39 ol Ol Jab 5
dgas Cygaods Cagh 93 ) ey ATAY oloydl blgl y3 o ls,5
A5 85] Spd o8

Table 1- Test the soil profile (zero to 30 cm depth)
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Table 2- The estimated coefficients of the equation describing the changein L Al with 16 days after planting

Slow n a+SE b +SE C+SE RMSE CV (%) R?
CubdngS
50 48 0.099+0011 1368+165 7921+7.63 041 6521 0.83
100 47 0080+0.008 1326+191 130.3+11.29 055 5530 0.84
200 45 0.079+0011 1328+251 1283+1449 071 7093 073
350 48 0.061+0.005 1242+194 1321+913 041 3955 0.80
500 48 0.062+0.007 1215+242 173941520 0.70 4804 081
650 46 0.053+0.005 1125+258 2345+1867 0.77 3881 0.84
800 48 0056+0.004 1100+1.93 209.2+1325 0.57 3481 0.89
,lg 50
50 46 0.096+0.010 1386+151 8159+7.07  0.37 5726 0.86
100 47 0070+0.006 1275+197 1385+10.78 051 4836 0.85
200 46 0074+0.006 1268+165 1123+474  0.37 4681 0.88
350 48 0.060+0.005 1183+211 121.6+899 041 4102 085
500 45 0.067+0.005 1227+179 141.1+964 044 4443  0.87
650 45 0.060+0.005 1151+1.80 2369+1503 0.66 3780 0.89
800 46 0.057+0.005 1180+232 223.6+17.09 0.72 4121 0.86
cubneS 329 0.059+0.003 1224+1.15 1583+629  0.73 5159 0.74
Ll 323 006240002 1225+1.01 151.8+554  0.66 51.82 0.77
50 93 0.097+0.007 1376+1.11 8055+516  0.38 60.77 0.84
100 94 0.074+0.005 1300+140 1351+7.86 053 5165 0.84
200 91 0076+0.006 1300+1.63 1201+837 057 6237 0.78
350 96 0.060+0.004 121.3+146 127.0+651 041 4057 0.86
500 93 0.064+0.004 1222+155 1581+9.09  0.59 4793 0.83
650 91 0056+0.003 1139+154 2352+1189 0.71 3844 0.86
800 94 0055+0.003 1139+157 2184+1111 0.67 3815 0.86
JS 652 0.061+0.002 1224+0.76 1551+4.18  0.70 5173 0.76
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Table 3- The estimated coefficients of the equation Y = x® describing the changesin relation to the number of leaves, leaf area

index

Sy n btse RMSE (CO/?)/) R?

50 53 233+002 2439 2687 0.87
100 54 233+002 2208 2327 091
200 56 221+001 1641 2242 093
350 56 2.18+001 1632 2424 093
500 56 211+001 1436 2523 0.93
650 52 206+001 1294 2624 0.92
800 54 1.98+001 9.65 2242 094

Js 381 2174000 2157 3274 087
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Figure 3- Model y = x° leaf area in relation to the number of leaves on the main stem of different density

3 _
2 | N
i
.nj i y =-0.0005x + 2.3448
1 - R2=0.97"
0 | | | | |
0 200 400 600 800 1000

(c‘,.d;:.a BE 4_‘_’.‘) ('Sla‘:

ol 4Bl ;3 S gy lasi b bS53 S s ebaes (152 D g 0 51 o515 505U (b (g5 5 B3l - £ USCS
Figure 4- Regression coefficient b for the density effect in relation to the number of leaves, leaf area
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Table 4- The estimated coefficients of the equation Y = ax® describing the changesin leaf area and leaf green dry weight in
relation to the density
Sy n atse btse RMSE CVv R?

50 53 7.09+111 0.67+003 1472 2618 0.95
100 54 631+121 061+004 1768 2750 094
200 56 464+121 066+005 1681 2824 0.93
350 56 279#0.70 0.75+0.05 1344 2465 0.95
500 56 228+0.79 0.73+007 1532 2977 0.92
650 52 227+090 064+007 1548 3132 0.90
800 54 241+098 060+008 1425 30.87 0.89

Js 381 808+118 046+003 2790 3899 0.78
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Figure5- Model y=ax® the green leaf area and leaf dry weight in relation to the different density
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Table 5- The estimated coefficients of the equation Y = x° describing the changes associated with high LAl for different

density

Sy n btse RMSE Cv R?

50 52 1194000 11.07 2055 0.94
100 53 118+000 1857 2639 0.93
200 54 1.09+001 2113 36.16 0.89
350 55 1.08+000 1652 2699 0.93
500 55 1.03+0.00 1453 2650 0.93
650 51 1.00+0.00 1056 2220 0.95
800 53 0.97+0.00 992 2404 094

JS 373 1.06+000 2313 3945 0.85
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Figure 7- Model y=x° relationship between leaf area and plant height at different densities
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I ntroduction

Crop models are the most important components of ecological models. These models could provide the
possibility of crop systems prediction in addition to increase the understanding of their performance. Allometric
relationships of plants show changes of growth of one part in comparison to other parts of the plant. Determine
the appropriate plant density in crops, especialy wheat has the high importance which affects some
characteristics such asyield and yield component. This affects varies in different stages of plant growth.

Materials and M ethods

This research has been done in research station of Gorgan University of Agricultural Sciences and Natural
Resources (37°45'N, 54°30'E and 120m above sea level) in the growing season of 2012-13. The experiment was
conducted in a factorial experiment with randomized complete block design with four replications as base.
Treatments consisted of two wheat cultivars (Koohdasht and Morvarid) and 7 plant densities (50, 100, 200, 350,
500, 650, 800 seed.m?). Each replication consisted of 14 plots and each plot had 10 rows with length of 5 m,
width of 2 m and arow spacing of 20 cm. Plot distances from each other was 40 cm and block distanceswas 1 m
to each other. Measurements were done from tillering to the end of the growing every 7 to 10 days (depending
on weather conditions). Cumulative thermal units were calculated using GDD_Calc program. Power model and
non-liner segmented regression model were used to describe allometric relationships.

Results and Discussion

For fitting equations related to leaf area versus days after planting, coefficient of determination was 0.73 and
root mean square error ranged between 0.37 and 0.77 which revealed that the logistic model could well describe
increasing leaf area during the time. There is a significant effect for a, b and c coefficients in different plant
density of wheat and increasing density could lead to -the increasing coefficient and decreasing the a and b
coefficients. In addition, regarding the relationship between leaf area and number of leaves in different plant
density, coefficient of determination values greater than 0.87 and ranges of root mean square error between 9.65
and 24.39, belong to the plant densities of 800 and 50, respectively, which showed a good correlation between
leaf area per plant and the numbers of leaves. In this regard, b coefficient has a significant difference in various
wheat density.

The relationship between leaf area and green leaf dry weight coefficient of determination greater than 0.78
and the root mean square error between 31.44 and 17.68, respectively belong to plant density of 350 and 100
with no significant difference in b coefficient. In connection with the relationship between leaf area and plant
height, coefficient of determination greater than 0.85 and the root mean square error between 9.29 and 21.13
cm.m?.plant™ respectively belong to plant density of 800 and 200. We found a significant difference in b
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coefficient and decrease about 0.0003 unit with increasing plant density.

Conclusions

The results of relation between leaf area of each plant with the number of leaves in main stem, dry weight of
green leaf and plant height showed good allometirc correlation until booting stage (0.87, 0.78 and 0.85,
respectively). In addition, significant effects were investigated for correlation between leaf area of each plant and
the number of leaves and plant height, however, correlation between leaf area of each plant and dry weight of
green leaf area of plant was not significant.

Keywords. Allometeric, Cultivar, Leaf area, Plant Density, Vegetative Traits



