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Nitrogen Use Efficiency and Partitioning in Relation to Growth and Yield

of Rice cv. Khao Dawk Mali 105 and cv. Homnil
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Abstract: Study of nitrogen use efficiency and partitioning in relationship to growth and yield of rice was
performed using split plot design in which main plot was rice variety e.g. cv. Khao Dawk Mali 105 and cv.
Homnil and sub plot was nitrogen application rates e.g. 0, 15 and 30 kgN/rai. The results showed that, when 15
kgN/rai was applied, the dry matter return of Khao Dawk Mali 105 was almost twice higher than that of Homnil
(30.62 and 16.11 kgDM/kgN, respectively). However, at the rate of 30 kgN/rai, the dry matter return of the two
rice varieties showed no significant difference. The agronomic efficiency of Homnil was slightly higher than that
of Khao Dawk Mali 105 with the average values of 5.85 and 7.11 kg yield/kgN, respectively. The results of
nitrogen partitioning (N dynamic) revealed that the nitrogen concentration in root, shoot and leaves of both Khao
Dawk Mali 105 and Homnil showed a tendency to increase from tillering until dough stage. The nitrogen content
in panicle was higher than those of leaves, stem and root with the maximum average values of 10.4, 7.3, 5.4 and
4.8 mgN/g DM, respectively. The higher rate of nitrogen application rate had no significant effect in promoting
nitrogen content in the rice tissue. However, the dry matter of root, shoot, leaves and panicle was increased with
the rate of nitrogen application indicating that the nitrogen concentration in rice tissues had no relationship with
the rice yield. There was no significant difference in grain yield among Khao Dawk Mali 105 and Homnil.
Average greatest grain yield was found at 30 kgN/rai with the value of 420.5 kg/rai.
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Awnnuideyalnanisimmzianuulsleu
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Table 1. Dry matter return and agronomic efficiency of Khao Dawk Mali 105 and Homnil

Nitrogen Dry matter return (kgDM/kgN) Agronomic efficiency (kgYield/kgN)
(kg/rai) KDML 105 Homnil Mean KDML 105 Homnil Mean
0 N/A N/A N/A N/A N/A N/A
15 30.62 16.11 23.37 6.45 7.58 7.02
30 30.55 2713 28.84 5.25 6.64 5.95
Mean 30.58 21.62 26.11 5.85 711 6.48
F-test (V) ns ns
F-test (N) ns ns
F-test VxN ns ns
CV (V) 23.58 26.6
CV (N),(VxN) 17.28 17.46

ns = not significance, N/A = not applicable

Dry Matter Return
& y =-00113x° +1.2445¢ - 1E-14

40 y =-0.0682x" +3.0641x - 3E-14

30

- I 2
= 20 et e
3 i
< 10 -
0
(A) 0 5 10 15 20 25 30 35
nitrogen level
A Homnil KDML 105
Figure 1.

nanan/nn. lulnsiau (Figure 1) uwanslififudndnad
ANa1nnnluns 1 luinseulunisasananan
praaiiiadinlulasauiannda 15 nn lulasiau/ls
yamdu 1 Eineszinnananenusd 105 Inemaliluda
fmameuauassieilylulnsiausanisainamanan lige
NN Lwiﬂﬂﬂﬁ'mj“miﬂﬂﬂiu‘im\mmmuﬁums
wanysninnigsin uarlusnnngn daudinaiugueniia
1 Hanwenimeuauessielalulnsauadneg
Audnawugaianenued 105 fanafananagNnge
uansliiudntlsz@nsninestjalulnsiaulunisaing
m@mﬁmfu@q Auanuzlszaniug (Tirol-Padre et al.,
1996) nanaAa Nslailaxnnnan 15 nn.lulnsaw/ls
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Agronomic efficiency
& y =-0.0189° +0.7891x - 4E-15
y =-0.017x* + 0.685x - 4E-15

o

@

(o2}

kgYield/kgN
N

15 20 25 30 35

nitrogen level
A

Homnil KDML 105

Dry matter return (A) and agronomic efficiency (B) of Khao Dawk Mali 105 and Homnil
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NMFERANIUAN (Chinda et al., 1999)
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Figure 2. Dynamic of nitrogen concentration in plant tissue of Khao Dawk Mali 105

Homnil
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Figure 3. Dynamic of nitrogen concentration in plant tissue of Homnil
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Figure 4. Dynamic of nitrogen content in panicle of Khao Dawk Mali 105 and Homnil
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Bsungulnnawnniige wiludiiisudenanm
(senescence) axld5ululnsaulnanisdanne 119l
RNauiisnda HansFneAsstisaLandaulnsay
AwATANgeY m‘lumummmmﬂmﬂu SINUAZHU U89
Wmamwuﬁummmmfa@mmnu 10.4,7.3,54
LAz 4.8 NN./N. ANAIAU (Table 2) Aniluseaas
37.27, 26.16, 19.35 LA 17.20 ANNAIAL AAAARAY
il Wang et al. (2018) finudinisazanlulnsanly
§29220411N311U 970 WAaTFAYU Muhammad et al.
(1974) @B Un8919zmdansavanulelumdafszes
Wanseaziinsdeding hilnnanllgmeiiiniuns
TLATWRIN19289994 Mae and Shoji (1984) W91
Tulnsiauiazanluselduian 2 unas Eun
1uTmmu‘ﬁ'@lm%mWﬂﬁmwdwﬁwﬂwﬂ?ﬁmlﬁu‘immﬂ
srazndnnarrarasanudrasfivuazly wazainnig
inaeuting (remobilized) Taeidngauaeslulnsianly
97 annmeg et lulnnauanAuresdnneslutas
10-30% uazlEu1annnIsiaaeuiing 70-90% 284
Tulnsianlugag %d Mae and Ohira (1981) w191 60%
gaslulasiauiinasuiinasnanndalu muly wasdy

1 :j a dl ¥ v
dausniuinismaausinauealuinsauiiaguin
o :/' -:‘ll 1 1 o =2 3 2
petiwidalulnsiaugnuied el dasa a1
Tulpsanlusuwazluanasluanen luinsiauluma
22 R

N HAAINANNT MU NN FE e 2 AT AN w9099
TUARIHUNUINUANTIN1249ATIE T AT WATNNT
wasuinglulnsiauligdrunniiduasyiuln (Mae,
1986)

AVFUHANTIATIZRAN LT TUNNAD B
IRINANAR (Table 3) WLINT19219ABNNEA 105 LAZ
o a % a Ay A ' o o
draunanfialdfuanand il ANwansA9i et N9
Hed1Atyneada uarmavauesseilalulnsauly
fenradzaiu lnanislidaluinsaundns 30 nn.
Tulngiaw/ls daliinandnuinfigaiadawinty 420.5
nn./13 eenglsfudnareniialanuiudiusens way
AUIUFNFABNBNINNIMIRaNNLA 105 Tanuenidng
19ABNNZA 105 NAUILNAAFBINUATHIMININAR
A 100 WAANINNGN TIN13TALTETUTB9BIALsznay
ranAnR N inanAnraslinaisansiug iy
Tala9AUsTNaUNANA MR AN TDTA LTSI T LA 1
1% (Yoshida, 1981)

Table 2. Nitrogen concentration of Khao Dawk Mali 105 and Homnil under different nitrogen application levels

Nitrogen Root (mg/g) Stem (mg/g)

Leaf (mg/g) Panicle (mg/g)

(kgN/rai) KDML 105 Homnil Mean KDML 105 Homnil

Mean KDML105 Homnil Mean KDML105 Homnil Mean

0 545 6.37 591 2.60 519 390 6.41 8.21 7.31 9.53 1135 1044
15 543 510 546 3.09 960 635 562 1044 803 8.81 11.71 10.26
30 418 6.11 5.14 4.58 3.71 4.15 5.71 743 6.57 9.61 11.37 10.49
Mean 5.02 586 544 342 6.17 480 591B 8.69A 7.30 9.32 11.47  10.40
F-test (V) ns ns * ns

F-test (N) ns ns ns ns

F-test (VxN) ns ns ns ns

CV (V) 4247 44,42 10.8 15.05

CV (N), (VxN) 152 47.67 37.05 10.72

* = Significant difference at P < 0.05, ns = not significance
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Table 3. Yield and yield components of Khao Dawk Mali 105 and Homnil

Nitrogen Tiller/Hill (No.) Panicle/Hill (No.) Fertile/Panicle (No.) 100 Grain Weight (g) Yield (kg/rai)
(kgN/rai) ~ KDML105  Homnil Mean ~ KDML105  Homnil Mean  KDML105  Homni Mean KDML 105  Homnil Mean KDML105  Homnil  Mean
0 467d 5.67d 5147 467e 500de 483  9800ab 10633  102.17 2.06 1.70 1.880 23491 24266 23879
15 5.67d 10.67b 8.17 567d 10000 783  10033ab  78.33c 89.33 2.23 1.77 2.00a 32177 33969  330.73b
30 767c 14.67a 1117 7.67c 13332 1050  85.33bc  73.00c 79.17 2.35 1.77 2.06a 40580 43519  42050a
Mean 6.00 10.33 8.17 6.00 9.44 7.72 94.56 85.89 90.22 221A 1.758 1.98 32083 339.18 33001
F-test (V) ns ns
F-test (N)
F-test (VxN) ns ns
CV (V) 10 6.1 23.57 0.1 15.09
CV(N) (VN) 7.07 6.1 8.67 3.18 7.03
* = Significant difference at P<0.05, ** = Significant difference at P<0.01, ns = not significance
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