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Study of Nutrient Uptake and Physiological Characteristics of Rice by ®N and
Purified Si Fertilization Level in a Transplanted Pot Experiment
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ABSTRACT A pot experiment was conducted for two
years to evaluate the effects of purified Si fertilization
combined with "N on the nutrient uptake, plant growth
characteristics, and photosynthetic characteristics of rice in
water melon cultivated soil. In 2002, plant height was
positively affected at 25 DAT (Day After Transplanting) by
Si fertilization in 100%N treatment. However, in 2003,
plant height at 25 DAT was negatively affected by Si
fertilization in low N level but it was reversed in high N
level with initial increase of plant height. Tiller number per
pot was positively affected by N and Si fertilization level,
especially for high N fertilized treatment. Leaf color was
positively affected by Si fertilization in no N fertilized
pots, however, Si was not effected in 50%N and 100%N
fertilized treatments. N harvest index (NHI) increased with
increased Si fertilization in no N plots, however it de-
creased with increasing of N fertilization level. Nitrogen
use efficiency (NUE) decreased with increasing of ferti-
lized N but Si fertilization increased NUE in 50%N plots,
however, it was not different by the Si fertilization level
in 100%N plots. In 50%N-+200%Si plots, NUE was
greatest with 130 and shoot N content was 16.2 g-N/mz.
N content (g/m’) in rice plant increased with increasing Si
fertilization in no N plots at panicle initiation stage, 50 and
100%N plots at heading stage and all N treatment at
harvesting time. This was mostly more efficient in late
growth stage than early growth stage. The concentration
(%) of P and K increased with increasing N fertilization
level at heading and harvesting but it was not significantly
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different by the Si fertilization treatment except a little
decreasing with increasing Si fertilization level at heading.
Potassium content was also not significantly related with N
fertilization level except increasing with Si fertilization
level at panicle initiation stage. Plant Ca content (%)
decreased with increasing of Si fertilization at heading
stage and Si fertilization increased Ca content at panicle
initiation stage and heading stage and it increased with
increasing of Si fertilization level. Photosynthetic activity
was not directly related with Si fertilization amount, how-
ever, Fluorescent factors, Fv/Fm' and Psil, were positively
affected by Si fertilization level. In conclusion, N fertili-
zation in Si 200% fertilized condition should be reduced
by about 50% level of recommended N fertilization for rice
cropping in green-house water-melon cultivated paddy field.
However, improvement of Ps by Si fertilization could not
be attributed to Ps activity in the same leaf area but
because of increased total leaf area per pot improved
fluorescent characteristics.

Keywords . grain quality, N, Ps (Photosynthesis), Fluores-
cent, rice, silicate fertilizer (SF)
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Fig. 1a. Changes of plant height of rice plant as affected by N and Si fertilization level in pot experiment in 2002. Bars indicate

the S.D. of the mean.
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Fig. 1b. Changes of plant height of rice plant as affected by N and Si fertilization level in a pot experiment in 2003. Bars

indicate the S.D. of the mean.
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Fig. 2a. Changes of tiller numbers/pot of rice plant as affected by N and Si fertilization level in a pot experiment in 2002.
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Table 1. Nitrogen uptake as affected by N and Si fertilization
level in a pot experiment in 2003.

N Si Panicle Initiation Harvesting
(%) (%) (N"%) (N"%)
100 33 38
50 150 35 40
200 38 45
Average 355 41.3
S.D. 1.1 1.7
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200 36ab 41
Average 33.2 373
S.D. 1.4 1.8
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Table 2. Dry weight, leaf area, and specific leaf weight of rice plant as affected by N and Si fertilization level in a pot
experiment in 2003.

N Si Dry weight (g/pot) Leaf area Specific leaf weight
(%) %) Leaf blade Stem (em’)/pot (g/m*)
100 25.7 5.8 1013 57.5
0 150 19.6 42 742 56.3
200 23.0 5.8 1031 56.6
Average 22.8 53 928.3 56.8
S.D. 1.8 0.5 93.3 0.4
100 30.1 5.6 1004 56.1
25 150 34.0 6.2 1135 54.6
200 29.2 6.1 1440 42.6
Average 31.1 6.0 1192.5 511
S.D. 1.5 0.2 129.2 43
100 313 6.9 1277 54.8
50 150 313 6.9 1271 54.3
200 46.1 10.2 2031 51.3
Average 36.2 8.0 1526.2 535
S.D. 49 1.1 252.2 1.1
100 37.5 7.6 1542 49.5
75 150 37.0 7.8 1579 50.0
200 534 12.1 2570 47.0
Average 427 9.2 1896.8 48.8
S.D. 5.4 1.5 336.5 0.9
100 378 10.2 3153 39.2
100 150 40.5 9.8 2326 425
200 53.7 12.4 4072 34.1
Average 44.0 10.8 3183.2 38.6
S.D. 4.9 0.8 504.3 2.4
NO0% N25% N50% N75% N100%
B S(100% i
E=Em Si150% |
60 | 3 Si200% | - I -

Dry weight (g/pot)
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Fig. 8. Changes of shoot dry weight of rice plant affected by N and Si fertilization level in a pot experiment in 2003. Bars
represent 35, 60, and 95 days after transplanting, Panicle initiation, Heading, and time of harvest, respectively.
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100% AlGFolARE AT SRst o) Rt Eoith H2F e WA U] FATLE FopA
27 L WA kot Al SEER U, Ak 50, Faoldith Ak 0%} 25%FAAL FaH o] T2 5
75%7t S6u STAR A Werom wex) e Aus e 37} Agsgow, dh 50% ol AgTelH:
ZolAL 60624 vlad AL vehich FAASY  FAXGTCL BFUT u2AT A 100% AgT
AT RARTAW AFHYoN, doix] F2AEE  Ax 938 TRATI} O Eith SFASIHE BE
ZolAE BT FANGTEG 051 £ AFS  AUTAA BYAUAAL SR otk SolY W

vehe. Ak 50% AT BRAHT BYR] 92%2) S

S48 AN HF MM ZABYOU 2% F Ukl ok S5t YL 27 Jlofsigt ¥
Zboll AT Ad AT 25% AGTAME A 150%  AToIAE 2RI 2ol /MY 2 9S AT, I
oA bl ARWOIOU 200%FoIAE T oIk A S0%TE olA, Ts% T AL SRUATE 100% 7o

Qolth T3 Ak 50%8} % AETFIAE GUAA A BAF Sl 1Y 2 GEL 71 A0 o
AoVt @slen, B Lo BT U Mg 5%k
& 5480l st Aot pdE] vis) 2 RS HHE Flgazie] B

Table 3. Grain yield and yield components of rice as affected by N and Si fertilization level in a pot experiment in 2003.

N Si Panicles/ Spikelets/ Ripened grain 1,000-grain Grain Yield Yield
(%) (%) pot panicle (%) weight(g) (g/pot) Index
0 100 13.0 47.5 88.2 23.8 11.5 40

150 12.0 60.5 95.1 23.8 13.7 47
200 14.0 74.0 88.7 23.0 18.5 64
Average 13.0 61.0 90.7 23.5 14.6
S.D. 1.0 13 3.8 0.5 3.6
25 100 16.0 61.1 89.0 22.9 17.6 61
150 17.0 59.9 92.5 24.5 19.9 68
200 15.5 61.3 89.5 24.1 18.1 62
Average 16.2 61.0 90.3 238 18.5
S.D. 0.8 1 1.9 0.9 1.2
50 100 233 64.3 93.3 23.0 26.7 92
150 16.0 59.0 90.1 24.4 18.3 63
_ 200 23.0 44.0 91.7 23.2 18.2 63
Average 20.8 56.0 91.7 23.5 21.1
S.D. 4.1 11 1.6 0.8 4.9
75 100 22.0 66.0 91.8 227 25.6 88
150 29.5 43.5 894 21.9 21.6 74
200 25.0 61.6 91.8 22.7 26.2 90
Average 25.5 57 91.0 224 24.5
S.D. 3.8 12 1.4 0.5 2.5
100 100 225 68.0 93.6 24.0 29.1 100
150 22.0 68.1 91.9 22.0 25.0 86
200 27.0 50.8 90.8 22.6 24.2 83
Average 23.8 62 92.1 22.9 26.1

S.D. 2.8 10 14 1.0 2.6
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