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Response of agronomic characteristics of rice (Oryza sativa L.

‘promising line 965°) to nitrogen levels and different mechanized
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Table 1. Some physical and chemical characteristics of farm soil (0- 30cm depth)
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Table 2. Analysis of variance of the effect of different amounts of nitrogen fertilizer and planting spaces on the morphophysiological traits of the

promising rice line 965 at booting stage

L o e Pl oSCes 03 Jos K5
5 e o das g P s Chlorophyll s 55,8
Sources of el Plant Leaf area index ) Carotenoid:
variation df  Theight e e e Shoot dry a b a+b alb otenoids
weight
uw‘wr ns ns ns ns ns ns * ns
2 5.19" 0.23" 533.48™ 0.11m 0.28" 0.21"™ 1.04 0.02"
Block
KITEET S
Nitrogen 3 51117 275" 295421.79™ 10.97" 2.03" 22.20" 0.41™ 0.38"
fertilizer (N)
| glas
Sl 6 3.91 0.57 2001.27 0.10 0.06 0.26 0.09 0.01
Error (a)
ClS alols
Planting space 2 16.33™ 9.28" 1087262.42"™ 0.45™ 0.06™ 0.77" 0.02" 0.03™
D)
NIRRT
sl 6 17.81™ 0.23™ 16875.55" 0.47" 0.27" 1317 0.41™ 0.04™
NxD
5 gl
e 16 8.06 0.16 4486.99 0.17 0.08 039 022 0.03
Error (b)
P
(A 3) Ol s 2.76 9.67 5.50 9.46 17.67 10.22 16.70 14.80
C.V (%)

ns, ‘and " significant at the 5% and 1% probability levels, respectively.

dops ) 50 Jlaiml b 53 4l fna s )13 e a5 DS

5 s el i Oy p bl ol

s

4S50,

s

b*s;:

L3 OO/ SAY/F DY L

M)J@d\&:}‘cb.w').)a—‘rbjb J.:ejjlf

1531

95 B35 55 o e o

(“ d)u\") S J‘J@M

el - JSKa) dmls ) )3 5 g ldie

ij}gsfﬁswﬁ\}!ps\aow@b

cb.uup-\.& d‘ﬂ"’;ﬁ. ""m M.“..llfu): .(JJC

)a&)ﬁcgﬁ?ua}acﬁﬁtwj‘

JK8) Lsls ol |

=
JM)JSJ{

LSa 3 0 8 AS 110 1k

S

K

Ly

R ED

131 L3,

5558085 o ke

1550 Ao 3 YO/5 L 05

-

J&J>¢K,L;\VA,1@)J S 5 sba.()

ol 53 & e Ols 4 S s sdalia

STT Y

)GJ‘?}}KLG}{&L&)‘UAB—Q

r

S 3 p 8 ST YA e 4 S I



VFeY oL VP ol =Y ol — Y2 005 « £153 (SO 9l (S 3% 4 pid»
=Y 2ty T e 093 € FI B3RS S IR 4y

(el hon 23 ¢ 53 850 i 01 oo ol
Carotenoid (pg. ml'!) Leaf area index

© 2o o o s -

(=T S = T - B =T -5 R - ) < Ll L] s A > (=)
I I I I I I I I 1 - L 1 1 1 1 1

et (S“Tr;"\ o "5'"()
76
2

76

0

q
(P)

0

I q
(@

q

11
B

SIT

B
(eUsy) zMIs] usSomIN
SRR (S 577 0w )

(1eUsy) zmIsy usSonIN

1893 (JS'T UO paseq [2A9] Ayjiqeqoid Jo 94G Y} & JUSISJJIP APuedijIuIs Jou I8 I9)39] SWes Y} M SuedJA "a5e)s 3uooq je G9¢ ul|
sou1 Surstwroxd oy Jo (p) proudjored pue (o) » [[AydoIoyo ¢(q) xopur eale Jeo[ ‘(e) 1yS1oy juerd uo I0ZI1110F UISONTU JO 109JJ0 oY [ T oInSL]

o (-1 ST EEOE Cm3 Ko 0y e e TR E s (P o0 SO 0(2) € 96T () R e 04y ¥R o Ly [ g @99 o9 < R

&
&
[
2]
o
S
3,
: l
E — — —
; z " —
“ (ka3 ¢ S350 i Js (ol 4 g L)
i’ Chlorophyll & (ug. mt!) Plant height (Cm)
[=2] (=] fe] el = (=] — —
(_x = — [ 3] L] BN Lh (=)} -1 = Lh = Lh = Lh = Lh
\Tgx: Il 1 1 1 1 1 1 ] -l 1 1 1 1 1 1 ]
.& -~
S PP N T ———
A 7 g0 =
R S g ¢
|=E @q}\
—» )
Al T
R i
* o - ﬁ \\; i
7z %"_ £
AN T |y o
LE - [ -
N
 — - .
oo — ot —
I : - IR S S o
ol Lay & oy 05s 5 Sate 1 s WA Sldie 3 5 S ls iae sl
iz . g .- - - o -
5 @M pole a4 olS iy pw s A S & i Ao y3 VPIV Olny p 5 AS

o sheas Al &S OT (eSS b b 5 5ege (=) JS8) 5l 0L il 31 035 6 i
GLlyos e Sle BIB1 G b S 055 135 Gl selie SlT 53 opomen
5 Fob o RIS e 5 S Cltbn )| & 53 gLl 035 0 ol 2l
5 Lo S0ba dsb tall ol badshe b b (Kumar ef al., 2015) 5,5 2t | 5

(Mansouri ef al., 2021) 5 s 0 4l ¢ &5 )| 35S Uil As edalin 5 ETPTAPR
35 SU Lty 5o alie agy 5o el S s 0 £ S A ke b 03
sdalie (5 3 ($lao ;) Ol 2 0395 313 il g s 06 55 &5 o
Yoo SMie b 03, 558 SIE L s S LIy gl opl (Azarpour et al., 2015)

re



e gl

6 —_
a
5 -
3 5 b
q) g 4 c
3
4E 3
7y
N om
' 32
1 -
(e T T !
20%20 25x25 16%30

Planting space (cm)

G b G s sl S0l T dlom o 53 i1 490 il 3 ¥ &8 o st L Ol CoslS” el 1Y (S
.J.?)LULSD;))AJ‘TJ«LA}. v\.,a):@éadja Gol> e Sl wlin
Figure 2. The effect of planting space on the leaf area index of the promising rice line 965 at booting
stage. Means with the same letter are not significantly different at the 5% of probability level based

on LSD test.
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Figure 3. Mean comparison of the effect of planting spaces (20x20, 25x25 and 30x16) on
chlorophyll 4 (a) and a+b (b) and shoot dry weight (c) at booting stage under different amounts of
nitrogen fertilizer. Means with the same letter are not significantly different at the 5% of
probability level based on LSD test.
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Table 3. Analysis of variance of the effect of different amounts of nitrogen fertilizer and planting spaces on yield, yield components, and nitrogen agronomic efficiency
of the promising rice line 965
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Figure 4. The effect of nitrogen fertilizer on the number of fertile tiller(a), number of filled (b), unfilled (c) and total grain (d) in the
panicle, 1000 grain weight (e) and harvest index (f) of the promising rice line 965. Means with the same letter are not significantly
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Figure 5. The effect of planting spaces on the tiller number of the

promising rice line 965. Means with the same letter are not significantly
different at the 5% of probability level based on LSD test.

930k ey Sldad Dl ek (g 2y et

S i opl S As jasie CAE Jolp s
Sl ¥oxVF s YexYe LslS alols g5 s
Fesle YOXYO LS dob 4 Co
JSK8) 5p ie don WO S ¥OS S e
63 S )8 Oliisee calie img 5.0
ol 5 o g e Sle YoxYe A LTIt
Ll o s 55 pa Sle YOXYO il
S5 el (ST 53 3 s0d sl o (51,
S0 520555 s 5 (G4 505 ) sy o
9 osﬁ;S4|>J:§Z£jLsa>J? Ol U
sy gl 3L Cnly e ol 5l e
Gl (S e ad S sl 5o (g g
.(Sabokrow Foomani et al., 2020) 54
il L s sdalie iole3T s canslie 5
) @ S ol 5 055 8 258 olis
o il YOXYO 4 YoxYe 51 g5y aalS
23 et 3 8 ey o oS il s Sles
S 5 ad 5 3 o 3 Shas (gl o

L5 L5 ol g ssba 5w a4l



e gl

()5 5hS 32 py5 9hS) Uaymd 25 2L
Nitrogen agronomic efficiency (kgkg!)

— — - [S] s
LN = Ln = Ln =

76

e (09 o€ e+ <Comp # im0 16¥0 Qs
S 4= A1 99T 9T (Axe Ak QAx0A € 4 d) © TS S F TR (1) € o 5o () € 9GP (057 600 (D) <€ ¥ e e 600 g 09 (19 <0 R <6 ey mf

(BUS3) RZMIRY uSonIN
SRR (S 570 e we)
STI

189} (JS'T 9Y} U0 paseq [9Ad] Afiqeqord oG oty 18 JUSIAJIIP APUedIFTUSIS JOU B J)JO] QWIES OY) YHM SUBIA “IOZI[1}IAJ USFOIIU JO SHUNOWE JUSIJJIP Jopun
8¢l

(o) Kouaroryyo orwouoiSe uagoniu pue (q) pioik Apped pue () [eor3o[o1q uo (0£X9| pue ‘§7Xsz ‘07x07) seoeds Sunueld Jo 109530 oy Jo uostredwo)) ueayy ‘9 oS

55 p S AS WA slie & by 0555
CalS Aol 5 LAl 05 38 LS
S 5 p S AS MO 5 e sle FrxF
YoxYe cals Aol 5 el 055 35S
S AS 5 S SS YUA Ulpney ol
L3 8 edalie alaly ol 53 (7 -7 JSK8) 5
VAY 5 VS Idie b 055 5 alie Ll L
23 O5a s s @bl LS s r;ﬂ—f
Ramazani) C3L 2als w5 il 53 =

Al

(Jﬁh):rfjl:s')ﬁf}:lﬁ:)ﬂﬁn
Paddy yield (Kgha')
b =

b o @ ]
= = = = = =
= = = = = =
= = = = = =
L L L L L J
Ca
o
= p—
Z c
2
=]
ey
g w
v
e O
Sy
g - ]
c )
’az [, o
Lo
(TR 0
5 v S]
Zn N
— -(
e e
@ a0
L
[a=]
Lh
*
& )
(JmJQr;!L:S’)\‘_iﬂ‘jjlxé)ﬂﬁb th
Biological yield (Kggla'l)
—_ — 3]
LN = L = Ln
= = = = =
= = = = =
= = = = =
L L L L J
L]
i
o
= *
L]
S

76

ST

(BUS3) RZMIRY uSonIN
SRR (S 570 e we)

8€l

AL 05 5 @S Bk

WO 5 AY ldie b 055 555 solae
5 oAl 035 a8 S s eSS
D e o th s YexYe S8 alob
s s (Jf}l; WA Sldas s bl ccusls
Oisrs s @bl Ll 055 58
S5 45 YOXYD 5 Yox¥e CilS fuolg s
Sg oS15 A Aol 2S5
3 @S e (o 3L el



VFoY S VFe sl Y osles —YF 0,95« (155 SO Il S LS9 h 4 Wi»

23 AP0 sl Y 055,55 (2105 S 53 e (Sl ¢S5 5 58 5050 i 5 r b S ks 5 605 5 Shas g (Soen =F Ut
(N=YVY) 055 55 558 Calises jyolin 5 CBlS Jool 8
Table 4. Correlation coefficients between biological and paddy yield with some morphophysiological and yield,

yield component and nitrogen agronomic efficiency traits of the promising rice line 965 under different amounts of
nitrogen fertilizer and planting spaces(n=12).
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Extended Abstract
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of agronomic characteristics of rice (Oryza sativa L. ‘promising line 965”) to nitrogen levels and different
mechanized and hand planting spaces

Applied Research in Field Crops Vol 36, No. 3, 2023, 4-6: 18-39(in Persian)

Introduction:

Over the past 50 years, global rice yields have continuously increased, partly
due to the increased use of fertilizers, particularly those containing nitrogen
(N) nutrient. Unfortunately, a large portion of N is lost through surface run-off;
nitrate leaching in groundwater; volatilization to the atmosphere, thus increasing
greenhouse gas emissions; or denitrification by different microorganisms. In
addition to N, planting space (PS) is another key factor in determining crop yield.
It is well known that the panicle number per unit area (PN) plays an important
role in determining yield and increasing the tiller number (TN) may be a feasible
way to offset paddy yield (PY) losses (Liu et al., 2017). On the other hand, a high
PN could lead to a yield reduction due to an excessive TN, increased ineffective
tiller percentage, high spikelet sterility, and a reduced number of grains per panicle
(Kabir et al., 2008). Therefore, the present study was designed and conducted to
determine the optimal amount of N fertilizer and PS to maximize yield and yield

components of the rice promising line 965.
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Materials & Methods:

The experiment was laid out as a split-plot arrangement based on a randomized
complete block design with three replications at the Rice Research Institute of
Iran— Deputy of Mazandaran (Amol) during the cropping year of 2022. The main
plots consisted of pure N fertilizer at four levels (0, 92, 115, and 138 kgN.ha'
from the urea fertilizer. The subplots included planting spaces (PS) at three levels
of 20x20, 25%25 (hand transplanting), and 30x16 cm (mechanized transplanting).
The traits measured in this study included plant height (PH), shoot dry weight
(SDW), leaf area index (LAI), chlorophyll a (chl a), b (chl b), fertile tiller number
per hill (FT), filled and unfilled grains number (FG and UG), thousand grain weight
(TGW), biological and paddy yield (BY and PY), harvest index (HI) and nitrogen
agronomic efficiency (NAE). Data were analyzed using SAS software and the
means were compared using the LSD test.

Results & Discussion:

The results showed that increasing the amounts of N at the booting stage of
rice plant, significantly increased PH and LAI by 1 to 35% compared to non-
application of N. Also, the maximum LAI was observed with PS of 20x20 and
30x16 cm, showing a 50.8% and 14.9% increase, respectively, compared to PS
of 25%25 cm. The highest SDW was obtained at 138 kgN.ha! and a PS of 20 %20
cm, showing a 34.7% increase. The highest levels of chl b and chl a+b were also
recorded with 138 kg N. ha! and a PS of 20%20 c¢cm, showing increases of 2.9 and
2.2 times, respectively, compared to the zero N application at the same PS. The
highest PY (10309 and 10998 kg.ha!) and NAE (about 29.8 kg.kg!) were recorded
at 115 and 138 kg N.ha' at PS of 20x20 and 30x16 cm, respectively, with no
significant difference in these fertilizer amounts. Overall, 138 kgN.ha'! for 30x16
cm (mechanized transplanting) and 115 kgN.ha! for 20x20 c¢cm (transplanting by
hand) are recommended to achieve the highest PY from the promising rice line
965. Similarly, Moosavi et al. (2015) indicated that N application in the Khazar
cultivar is associated with increased durability and development of leaf surface,

photosynthetic activity, and plant growth rate, leading to increased PY.
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Conclusion:

With the increase in N fertilizer amounts, the number of FG, TGW, and
HI markedly increased. In total, 138 kgN.ha' for a PS of 20x20 c¢cm (hand
transplanting) and 115 kgN.ha™! for a PS of 30x16 cm (mechanized transplanting)
are recommended to achieve the optimal yield of the promising rice line 965.
Keywords: Chlorophyll, Harvest index, Mechanized transplanting, Nitrogen
agronomic efficiency, Paddy, Photosynthetic pigment.
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