Dynamics of assimilate allocation and resource capture in different
development stages of two maize cultivars in response to crowding intensity

and N availability

Introduction

Stress in critical period decreases number of kernels in plant (Otegui&Bonhomme 1998). When plants access

nitrogen due to decrease of competition, photoassimilation is increased and transferred to ear, (D’Andrea, et.al.
2008) and therefore increased KNP . High plant density and competition change reproductive capacity (Echart,
et. al. 2000) and PI" (Rossiniet.al. 2011). The hybrids was different in KNP/PGR¢, (Echarte et.al. 2000) and Pl
(Pagano and Maddonni .2007)

Material and methods

Two years of experiments was done in Ferdowsi university farm. We used factorial design with 3 replications:
two hybrids KSC. 704 and KSC.260. 3 levels ofnet nitrogen fertilizer: 0,100 and200 kg per hectare, and plant
density in 4 levels: 6.5, 9, 11.5 and 14 plants per m2.For the explanation of the kernel numbers per plant, we
calculate physiological indices by the following formula:

biomass in R2 —biomass in V13
R2date— V13 date

1) PGRcp = (D’ Andrea et al. ,2008)

ear biomass in R2

2) EGRcp =
) p R2 date—(silking—200°Cd date)

(D’ Andrea et al. ,2008)

PGRcp
EGRcp

KNP
PGRcp

3) Partitioning Index = (Rossini et al. ,2011)

4) Reoroductive Capacity = (D’ Andrea et al. ,2008)

Results and Discution

In 200kg N, PI had greatest amount and was different from other nitrogen levels. Pl in KSC.704 was 0.31
greater than KSC. 260. In 6.5 plants m, Pl was greatest among other densities. KNP/PGRp, in 200 kg N was
163.39 kernels g d and was significantly difference from other treatments. Reproductive CapacityinkKSC704
was 149.45 and different from KSC260. KNP/PGR, in 6.5 and was different from others. KNP in 200 kg N
was 575.96 and was different from other N levels. KSC.704 with 454.97 was greater than KSC.260. In 6.5

plants per m2 KNP was significantly greatest between other density levels.

In sufficient nitrogen and proper density, plant competition reduced. They produce greater leaf area and absorb
sufficient light and make higher photosynthetic materials. Therefore PGR, increased, dry matter translocate to

ear and EGR¢p and KNP. The PI and Reproductive capacity are indicators that reveal competition is negligible
Key words: maize, Growth indices, Plant competition, Plant nutrition
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Table 1- Soil physical and chemical characteristics of experimental location in 2011-12
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Table 4- Results of analysis variancegrowth indices in maize
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Table 3- Results of mean comparisons of simple effects of treatments on growth indices Yo

EGR¢p PGRcp PGRer BiomasSmax LAl max
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282.41c 113.27¢ 0.26¢ 0.65c 2.49c 1.28c 186.13c 3.95¢ 0 Nitrogen
424.07b 151.03b 0.29b 0.83b 2.83b 1.66b 262.87b 4.71b 100 e
575.96a 163.39a 0.32a 1.14a 3.52a 2.06a 341.37a 5.43a 200 QI
399.99b 135.68b 0.26b 0.78b 2.87b 1.52b 244.58b 4.45h KSC.260 Hybrid
454.96a 149.44a 0.31a 0.95a 3.01a 1.81a 282.32a 4.95a KSC.704 &y
522.33a 154.41a 0.32a 1.08a 3.34a 1.86a 307.32a 3.47d 6.5 Plant
444.08b  138.97b 0.30b 096b  313b  176b  272.96b 4.42¢ 9 Density
388.94c 140.08b 0.27c 0.77c 2.76¢C 1.53¢c 248.07c 5.09b 115 Sl
354.56d 136.79b 0.26¢ 0.68d 2.55d 1.52¢ 225.46d 5.80a 14 4
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Table 4- Results of mean comparisons of N*H interaction effects of treatments on growth indices Yoy
KNP EGR pcR BiomasSmax LAImax
233055 KNP/PGR P Plyrs)  sippps) ok emFl Hybrid  Nitrogen
) 2 ) 2
o ®  (EGR/PGRy) R Dy Ol > S o3l Lk 039y
3 ® 090 39 2\ o .
(pS) by Sy
265.55f 114.01c 0.24d 0.56e 2.32e 171.51f 3.6033f  KSC.260 0
299.28e 112.53c 0.28c 0.73d 2.67d 200.75e 4.2883e  KSC.704
394.33d 132.25b 0.26¢cd 0.77d 2.96¢ 243.31d 4.5733d  KSC.260 100
453.81c 169.82a 0.33ab 0.88c 2.69d 282.42c 4.8467c  KSC.704
540.10b 160.78a 0.31b 1.03b 3.35b 318.94b 5.1617b  KSC.260 200
611.83a 166.00a 0.34a 1.25a 3.69a 363.79a 5.7033a  KSC.704
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Table 5- Results of mean comparisons of N*D interaction effects of treatments on growth indices Y1¢
EGR PGR PGR Biomass max
cp cp er . N Plant .
) KN,P . Kltlp,/P"G.R PoppeS) paneS) P OxneS) = %fﬁ density Nltfoge,n
Gos 40 &b oluw o]y cud )b ) ) ) Olej > &gy I3 9P
(595 (595 (59, . oS
(py5) cusl
352.82f 119.93d 0.82f 2.96e 1.43de 215.93g 6.5
285.24g 112.37d 0.70g 2.55f 1.33e 190.25h 9 0
259.41gh 111.51d 0.57h 2.34g 1.19f 180.25h 115
232.16h 109.26d 0.50i 2.14h 1.19f 158.10i 14
525.69¢ 159.37b 1.09c 3.31hc 1.91c 309.57¢ 6.5
445.84d 143.74c 0.92e 3.10de 1.84c 273.25e 9 100
390.73e 157.81b 0.68g 2.54f 1.51d 246.69f 11.5
334.01f 143.22¢ 0.61h 2.37g 1.40e 221.95g 14
688.49a 183.94a 1.33a 3.75a 2.25a 396.46a 6.5
601.18b 160.81b 1.28b 3.76a 2.11b 355.38b 9 200
516.68c 150.91bc 1.04d 3.43b 1.86¢ 317.29¢ 115
497.51c 157.90b 0.92e 3.15¢cd 2.03d 296.34d 14
Cowl 20> O Jlossl paws ;3 LSD 9051 ool 0I5 (ime (O3] 3939 pie 1Sku gty p> ailite Ligy> AL

The numbers in each column that have a same letter, don’t have significant difference in 5% level based on LSD Y
test Yy

A O”'L‘*’ YA

0adls a8 ol HLE Y Jgas (Y Jgan) 3585 )1 e pasass jasls p gl blite @ll g bl 5 Sopm ool 5 Jle Bl YA
ok 5 i S )0559555 p)SokS Voo ansyd St ol janass asls b Sle edd Bpae oyt e )l pavass TV
g 02Vl S ol 05 2k ey Gl 095 )3 I & ol Jloyl Gal3E] g (sttogtd odlo g s (¥ ) 09050 TV
Calife s pySekS ¥eo Bpas b parass (adls & 608 ghhe amgly (VooA) ohiSen g ouls b (5g08 o8 TYY
0a3ls oy pd o8y g ) e joShe adld g Lyud Sl 45 398 e bluel ¥V Jods 5l .cudlig s Brae pae Lojliiae  YVY
155 32 55l 5 Sy a3l e 15 093 ()b (Y glarS dus) (g o 4y (¥ Jga2) 092 siidnnsydg5 oy S /YV L 58 YVE
) b dunlio ) S L) o pr WA g (g hgid dlgo Jloyl 4malS 0)9d )3 (ogattiadyy puln Mby Gy Db o gy TYO
O pawass (adls jluie ol Gglis (Yo0Y) hlen 5 (uwg) b (l38 o cpl &8 diizrge Cole j3 & Al uyng; YV
0l b 55 e by o (YooV) Sl g 9l Liulesl 3 jadls ol bl 165,55 saalie @) ot s YVY

2y SialS (Y o) 39 yidnaSTy gskaw 505l mye e 3 g S0 o815 )0 (Y Jgio) 15 Jlie wig oS15 jlanass YVA



)iib L;[Q(J\)walu)) bua..ua?uuab‘.w Ly‘d.fo.\w u;\)z: ..\.M)) u.clw:daqu% _\.w) sy L)wl)s‘w u9_Ua.o wfl/p

b yials Sis odle yawass adld a5 WY a F 5l oS15 (]38l b ast 05,8 s Mel (Yoo V) Jgale g 9IS ccunl oaly yiol3al

@5 ol 55wy (Slewad Lis o515 g Wy Bliio (51 (pSOlee: T Jgun

Table 5- Results of mean comparisons of H*D interaction effects of treatments on growth indices

EGR PGR PGR Blomass max
cp cp er 5 Kis Plant .
KNP/PGR - . - . - a9 . Hybrid
e gy PPneS) pSnes) 28 neS) ) Density Y
) U“'-9)1" . . . 6\'19)“" PNy r°5‘ 3 A
(595 (595 (595 . >
(p)5) cuildy
149.79b 0.99c 3.25b 1.77b 289.22h 6.5
138.61c 0.86d 2.97c 1.62d 256.80d 9
129.02d 0.68f 2.75d 1.38¢ 224,01 115  KSC.260
125.31d 0.62g 2.53e 1.35e 207.42g 14
159.03a 1.17a 3.43a 1.95a 325.41a 6.5
139.34c 1.07b 3.30b 1.90a 289.12h 9
151.14ab 0.84d 2.78d 1.69¢ 271.25¢ 115 KSC.704
148.27b 0.74e 2.57e 1.70bc 243.50e 14
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