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The effect of nitrogen amount and splitting time on biomass, yield and
morphophysiological traits of rice flag leaf (Shiroudi Cultivar)
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ABSTRACT

This experiment was conducted at Rice Research Institute of Mazandaran in 2014 & 2015 as a factorial based on
randomized complete block design with three replications, the factors were nitrogen amount (40, 80, 120 and 160
kg ha-1) and splitting time application (T1: 50% basal+ 50% tillering stage); (T2: 33.33% basal + 33.33% tillering
stage+ 33.33% panicle initiation stage); (T3: 25% basal+ 37.5% tillering stage+ 37.5% panicle initiation stage);
(T4:25% basal + 25% in maximum tillering stage + 50% in panicle initiation). Results showed a significant effect
of treatments on flag leaf all morphophysiological and evaluated traits. Also, the chlorophyll index, plant biomass,
and grain yield influenced significantly by the interaction of nitrogen amount and splitting time. Most flag leaf
chlorophyll index (35.9) was obtained through application of 160 kg N ha™*. Least grain yield (5490 kg ha™) was
obtained at the T1 splitting and nitrogen application of 40 kg ha*. According to results, use of 120 kg N ha* with
splitting time application of T3 and T4 were recommended for obtaining the best desired morphophysiological traits
of flag leaf and higher yield in Shiroudi cultivar.
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Table 1- Soil physical and chemical properties during the years of experiment

Year Soil PH Clay Silt Sand Exchanged Exchanged Total Organic C
texture (%) (%) (%) K (mg kg% P (mg kg!) nitrogen (%)
2015 Loa 64 2 44.3 26.8 147 21 163 21
m 2 8.9
2016 Loa 6.5 2 46.46 25.24 1443 14.2 1.66 2.7
m 7 8.3
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Table 2- Mean square compound analysis of flag leaf morphophysiological traits, biomass
and grain yield of rice in years 2014 & 2015

SOV Df Flag Leaf Flag Flag Biomass in Grain
e Chlorophyll Leaf Area Leaf Angle  Harvesting Day Yield
Year 1 33.87™ 029" 1.88™ 10013000.2 ™ 501559
Error (Year) 4 38.14 0.01 69.73 3359691.8 813716
Nitrogen Amount 3 257.71 " 0.64" 2057.53 42086635.7 9983366
Nitrogen Splitting 3 19.81™ 0.003 19.32™ 5780248 ™ 2659942
Nitrogen Amount x 9 9.96 0.0007 361 2731414.8 639503
Nitrogen Splitting
Year x Nitrogen 3 0,027 s (2].50003 007" 442753.3 ™ 21’15788.37
Amount
N'”O%e:afp"m”g x 3 0.001™ 0001 0.02" 1509464 ™ 15336 ™
Nitrogen Splitting x ns 0.001 ns ns ns
Nitrogen Amountx Year 9 0.001 s 0.02 173663.8 8868
Total Error 60 0.91 0.14 6.18 969996.7 161997
CV (%) 10.72 3.61 5.32 7.02 6.06

2oyd V50,0 0 (g kel o 10 o sme I3 pime pf ol 4 i g #dS
ns, * and **: non-significant, significant at 0.05 and 0.01 probability level, respectively
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Table 3- Simple mean comparison of flag leaf morphophysiological traits, biomass in

harvesting date and grain yield of rice in years 2014 & 2015

Treat Flag Leaf Area Flag Leaf Angle
(m?) ©
Year 1392 0.64b 32.23 a
1393 0.74a 31.95a
40 kg ha't 0.51d 22.38d
Nitrogen Amount 80 kgha™ 0.61c 26.51 ¢
120 kg ha* 0.75b 37.05b
160 kg ha* 0.89a 4244 a
T1 0.68b 31.08b
Nitrogen Splitting T2 0.68b 3176 b
Ts 0.69b 32.33ab
Ta 0.71a 3321a

il ce SIS gesl 50 /00 (g lel grhaws 4o o e BT BB gt S 40 S i By S5 JBlas (gl slael

Mean in each column, followed by a similar letter (s) are not significantly different by Duncan at 5 % probability

level
Tl al Sopon 035,300 + (Gamy oloj 370
Ta: )5l slaml YYIWY 7+ jammiy alo o YYINY /4 (p3lel adigs jeels al> o TYITY V.
T3, 5L lal YO 7.+ (Sjamty alo 5o YVIO /. + (p3lel aigs j9els al o YVIO .
Tai s ) SLes Gland YO 7.+ Sjdoms alo o YO 7o+ 0jlel aligs juls alo o 0+ 7.
T1: 50% basal+ 50% tillering stage
Ta2: 33.33% basal + 33.33% tillering stage+ 33.33% panicle initiation stage

Ts: 25% basal+ 37.5% tillering stage+ 37.5% panicle initiation stage
T4:25% basal + 25% in maximum tillering stage + 50% in panicle initiation
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Table 4-The mean comparison of flag leaf interaction effect, chlorophyll, biomass and grain
yield of rice in the years 2014 & 2015

Nitrogen Nitrogen Flag Leaf Biomass in Harvesting Grain
Amount Splitting Chlorophyll day Yield
(kg.ha't) (SPAD) (kg.hat) (kg.hat)
40 T, 31.9d 11931.33 gh 5490 e
40 T, 32.3d 13221.16 ef 6066 d
40 Ts 32.92 bed 11428.16 h 5776 de
40 T4 33.1 bed 12254.83 gh 5752 de
80 T, 33 bed 12522.5 fg 5734 de
80 T, 32.7d 14398.66 cd 6875 bc
80 Ts 32.9 bed 13913.83 de 6925 bc
80 T4 33.7 abc 14992.83 bc 6875 bc
120 T, 33.9 abc 14740.5 be 6749 c
120 T, 33.14 bed 14567.33 cd 6894 bc
120 Ts 34.35ab 15506.33 ab 7948 a
120 T4 35.1ab 16149.16 a 7625 a
160 T 34 abc 146270 cd 6607 ¢
160 T, 34.39ab 15180.33 b 7107 b
160 Ts 348ab 14365.5 cd 6893 bc
160 N 359a 14697.83 bed 6853 bc

il ce SIS a3l 5o /o0 (g lel el 4o jlo e BB BB gt S 40 S i By S JBlas (gl slael
Mean in each column, followed by a similar letter (s) are not significantly different by Duncan at 5 % probability

level
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T1: 50% basal+ 50% tillering stage
Ta2: 33.33% basal+ 33.33% tillering stage+ 33.33% panicle initiation stage

Ts: 25% basal+ 37.5% tillering stage+ 37.5% panicle initiation stage
T4:25% basal+ 25% in maximum tillering stage+ 50% in panicle initiation)
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