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Root Response to Nitrogen Fertilization and
Water Availability in KDML 105 Rice Cultivar

iind uised Y awd qean Y

Nivat Nabheerong” Sombat Rujahkom”

Abstract  The effects of nitrogen application and water availability upon root growth and yield of KDML 105
rice cultivar were studied under rainfed and irrigated conditions at Phitsanulok Rice Research Center (PSL) during
the wet season in 1993 and 1994. Four rice cultivars were tested in 4 x 6 m plot arranged in RCB in 1993 and two
rice cultivars with four nitrogen rates arranged in 2 x 4 Factorial in RCB design in 1994 with four replications. It
is clear that more than 80% of the total root of rice plant is restricted to the top 10 cm of the soil layer. Root growth
responded slightly to nitrogen when water availability was limiting wherease the response was greater under fully
irrigated conditions. Root mass density (RMD) at flowering generally decreases with a change from limiting water
to fully water availability conditions and with soil texture from sandy loam to clay. KDML 105 produces greater
RMD and root-shoot ratio whereas IR57514-PMI-5B-1-2 was found to be a line which tended to produce the highest

yield at high nitrogen rate in both rainfed and irrigated environments.

“ apriinanestnanivy Tan . WwgyTan 65130,
Phitsanulok Rice Research Cenater, Phitsanulok 65130, Thailand
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Table 1 Soil properties of the experimental sites PSL 1998 and 1994, wet season.

Soil character Rainfed Irrigated
pH(1: 1wl H'O) 5.4 4.9
Organic matter (%) 0.87 152
Total N (%) 0.08 0.09
Extractable P (ppm) 8 10
Extractable K (ppm) 68 198
CEC (meq/100 g) 8.0 19.2
Sand (%) 58.0 17.3
Silt (%) 343 27.9
Clay (%) 9.6 54.8
Soil texture Sandy loam Clay
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Figure 1 Meteorological data at the experimental site,
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Figure 2 Root mass density of four rice cultivars.
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Table 2 Root-shoot ratio of 4 rice cultivars at PI, flowering and maturity stage

(PSL 1998 , wet season).

Root : shoot ratio
Cultivar PI Flowering Maturity
KDML 105 0.29 a 0.07 a 0.05 b
IR567514-PMI-5-B-1-2 0.19 b 0.11a 0.08 a
E-pad 0.14 ¢ 0.12a 0.05 b
Chiangsand 0.18b 011 a 0.05 b
CV. (%) 19.3 32.2 203

Meuns within column with different superscript differ at p<0.05

Table 3 Plant height and tiller number of 4 rice cultivars grown under rainfed

conditions (PSL 1998, wet season).

Cultivar Plant height Tiller number
(cm) (tiller/hill)
KDML 105 128 b 2b
IR57514-PMI-5-B-1-2 29 ¢ 12 a
E-pad 148 a 8¢
Chiangsand 142 a 5¢c
CV.(%) 8.9 125

Means within column with different
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Table 4 Leaf rolling score of two rice cultivars at different N rates when subjected

to severe drought under rainfed lowland conditions (PSL, 9 November

1994).
Leaf rolling score
N applied (kg/rai) IR57614-PMI-5-B-1-2 KDML 1056 Mean
23 3.3 2.8 ns
8 2.5 8.3 2.9
12 2.3 83 2.8
18 2.0 3.8 2.9
Mean 2.3 3.4
CV (%)= 192 %
Leaf rolling score scale :
1 = Normal leaf

2 = Leaf edgex moderately curved
3 = Leaf rolled into semi-circle
4 = Leaf edges rolled und touching cach other

5 = Edges of the leaves overlap
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Table 5 Root mass density at different soil depths of two rice cultivars grown under
rainfed conditions at flowering as affected by different N rates (PSL 1994,

wet season).
Root mass density (mjg/glf)
N applied (kg/rai) 0-10 cm__ 10-20 em 20-30 cm
KDML105 IR57514- KDML105 IR57514- KDML105 IR575614-
PMI-5-B-1-2 PMI-5-B-1-2 PMI-5-B-1-2

0 0.99 b (85) 0.57 b (77) 0.11 ns 0.10 ns 0.08 ns 0.07 ns

6 1.05 a (85) 0.98 a (85) 0.13 0.10 0.06 0.06

12 1.05 a (86) 0.96 a (86) 0.11 0.09 0.08 0.06

18 1.20 a (88) 0.84 a (82) 012 0.10 0.07 0.08

CV. (%) 23.1 17.7 24.1

Means within column with different superscript differ st p<t).05

() = % of total root

LSD,  (between rice cultivars in the same N-rate at (-10 cm) = 0.32 mglem’
LSD _ (between rice cultivars in the same N-rate at 10-20 cm) = 0.03 mglem’
LSDm (between rice cultivars in the same N-rate at 20-30 em) = ns

daumsldilolulasiou Tuanmiud Tulasiou hifinanennununiuyeIsin
e wuidenswadonumuunivves  udie 2 wiia sl 6) ed1elsfmusan
11 nanfe T lkuleluTnssulae  dofiiuiunn 6 fa 18 an/13 Wiliinade
i llelammamiveesnnganidni iy aumumivyeaniamaada nisldie
Fuijona¥assduanudn 0-10 3w, waz 1020 TuTansuludasige Sehionsaliiiums

au. daufisrdAunudn 2030 aw. o wigduTavessnld

Table 8 Root mass density at different soil depths of two rice cultivars grown under
irrigated conditions at flowering as affected by different N rates (PSL 1994,

wet season).
Root mass density (mg/cm®)
N applied (kg/rai) 0-10 cm 10-20 ¢m 20-30 cm
KDML105 IR57614- KDML105 IR57514- KDML105 IR57514-
PMI-5.B-1-2 PMI-5-B-1-2 PMI-5-B-1-2

0 0.52 b (86)  0.51 ns (92) 0.07 ns 0.08 b 0.02 ns 0.01 ns

6 0.59 ab (88) 0.62 (61) 0.06 0.04 ab 0.02 0.02

12 0.75 a (88) 0.47 (85) 0.07 0.06 a 0.08 0.02

18 0.74 a (89) 0.48 (87) 0.07 0.05 ab 0.02 0.02

CV. (%) 17.8 25.9 29.0

Means within column with different superscript differ st p<0.05

( ) « % of total root

LSD,  (between rice cultivars in the same Norate at (-1 em) = 0,32 mg/em’
LSD“ {between rice cultivars in the same N-rute at 1020 em) = 0.03 mp‘cm’
LSD,  (between rice cultivars in the sume Norute at 200-30 cm) = ns
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Table 7 Root-shoot ratios of two rice cultivars at PI, flowering and maturity stage, when

grown under rainfed and irrigated conditions as affeacted by different N rates

(PSL 1994, wet season).

Root : shoot ratio

Treatment Pl Flowering Maturity
Rainfed Irrigated Rainfed Irrigated Rainfed Irrigated
Cultivar :
KDML105 0.28 0.24 0.08 0.08 0.08 0.08
IR57514-5-B-1-2 0.19 0.19 0.09 0.07 0.06 0.02
LSI)%” 0.03 0.03 ns ns 0.02 ns
N applied (kg/rai)
0 0.28 0.19 0.09 0.07 0.06 0.02
é 0.21 0.21 0.09 0.08 0.07 0.05
12 0.20 0.21 0.10 0.08 0.07 0.02
18 0.24 0.19 0.08 0.07 0.07 0.02
LSD .. ns ns ns ns ns ns
CV, (%) 16.7 14.8 23.9 20.2 82.7 28.7

ns = not significant
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Table 8 Grain yield of two rice cultivars grown under rainfed condition as affected
by different N rates (PSL 1994, wet season). '

Grain yield (kg/rai")
N applied (kg/rai) KDML 105 1IR57514-PMI-5-B-1-2 Mean
0 740 ns 557 b 648
6 750 775 a 762
12 715 775 a 745
18 686 884 a 765
Mean 723 738 a

CV.(%) = 169 %

Means within column with different superscript differ ar p<0.05

LDS_ (between cultivars at the same N rate) = 182 kg/rai

“1 hectare = 6,25 rai
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Table 9 Grain yield of two rice cultivars grown under irrigated condition as

affected by different N rates (PSL

1994, wet season).

Grain yield (kg/rai®)

N applied (kg/rai) KDML 105 IR57514-PMI.5-B-1-2 Mean

0 707 a 789 b 748

8 721 a 826 ab 774

12 644 a 870 ab 757

18 520 b 918 a 719

Mean 648 861
CV. (%) = 96%
Means within column with different  superscript differ at p<0).(5
LDS._ (between cultivars at the sume N rate) = 106 kg/rai
Y1 hectare = 6,25 ru
a’ - s . o’ v Py et ." v ’
HOENDINUNDIMTAUNTIZHITIN (Combined muau'h] ﬂlﬂﬂTﬂﬂUUTQﬂUﬂUUiﬁl’]fJﬁ’N
W = &
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Figure 3 Effect of water availability on root

cultivars (Results are average of all

mass density at flowering of two rice

4 N treatments; PSL 1994, wet season).
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