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An Evaluation Study on Total Nitrogen(T-N) Item of
Agricultural Water Standards
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Abstract

The present agricultural water quality standards are set by a policy goal. This is intended for water quality
management of public water resources, but not for the use of water resources. These standards were not
determined by considering the influence of water quality on the safety of agricultural produce and the growth,
yield and quality of agricultural crops. Thus, this study was carried out to investigate the influence of
irrigation water quality on the growth, yield, and grain quality of rice and acquire fundamental knowledges
to set up irrigation water quality standards. The pot experiment was conducted with 4 treatments using
irrigation waters with various total nitrogen concentrations (control, 1, 5, 10, 20mg/L) and replicated four
times with randomized block design. The results of this study showed that plant height, number of tiller,
plant dry weight, the uptake of N, P, and K, and rice protein contents tended to increase as the T-N
concentration in irrigation water was increased. In addition, grain yield at T-N 20 mg/L was significantly
higher than in the control, but the percentage of head rice was slightly lower due to the increase of green
kernel and white belly/core kernel.
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Table 1 Physico-chemical properties of paddy soils used in the pot experiment

Particle size . (+) CEC .
Soil series| distribution(%) pH OOM Exch-cations(cmol ™' /kg) (cmal™ AvaP:0s | AvaSiO,
Clay | Sit | Send %) "ca | Mg | K | ke | (me/ke) | (me/ke)
SEOG-
CHEON | 185 | 470 | 365 | 54 19 53 14 017 11.3 40 110
Table 2 Water quality characteristics of ground water
. EC DO COD T-N T-P cr Pb Cd S0¢ | Hard-

P (mS/cm) | (me/L) | (mg/L) | (me/L) | (mg/L) | (mg/L) | (me/L) | (me/L) | (mg/L) | ness
6.7 0.259 6.5 31 1529 | 0053 212 0.020 N.D 210 81
Aol 2~3 cm W7t HEE WsSTh #olls Abs} g AeEAE EaE i A] (NazSOs+Se)
zZAl AHE A (dET)E 20029 6¥4%H g Ao F488(4200) A7 & AAY A
0g7HA] € 234 E 83 ZARIY I, EA% & AH ICPE ANl A BN 8 7
7 FAAAL Table 29 2t} ol ¥ £877 3 9 FERLA QA (o], oAl Al
2 BANG 2 L5k TEY 329218 o|AE # S5E, AU 4 B AWY F 9 A H
Moz #astd 1,610 mm otk #AF 7 7l gwAslEks zAlslith JBNEYE
o7 1, 5 10, 20 mg/LY M) wet ZHg WE Hulz g F &xin|, v, Abe], 589
32.2, 161, 322, 644 mg/pote FEo] F7lg o8 FEI RAFIGoY, duldgere oF
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Fig. 1 Temporal changes of rice plant height
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Fig. 2 Temporal changes of rice tiller number per pot
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Table 3 Dry weight of rice plant at harvest
(Unit : g/pot)

Treatment Leaf Stem  Panilce  Total
Control 410 7.33 7.39 1881
T-N1 413 758 7.08 18.78
T-N 5 423 7.68 7.76 19.66
T-N 10 470 845 758 2073
T-N 20 538 9.23 8.30 2290
F-value 6.02** 5.32* 495*  764*

LSD(0.05) 0.539 0.796 0.537 1483

* **: significant at 0.05, 0.01 levels respectively.
N.S. : non-significant
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Table 4 Inorganic nutrients content of rice plant at olg]gt Al Y9 HgikkERol A RAR AlE
harvest Ut el o AgERE WO dAR 3ngl7AE Al
Treatment | N z s B8 e SlEh AslEe) Aol Sl e
Control 1350 145 201.0 2 9= ExojAm 7 oL tjuldo| meks
AN R
- . X X 3)
T-N 10 1646 166 2393 T8 TS A%S Rela 311:},
S T L
LSD(0.05) 100 10 16.0
* ** *significant at 0.05, 0.01 levels respectively 49 A2 EA% @9d 99 vekd 2]
‘ N ' Table 6ot} Wl T-N 5E71 F718e] w
Table 5 Yield and yield component
Treatment No. of panicle N%;fpiﬁ iﬂé{;l et Ri?:gsd( <§or ;ain 1(328 %;a)in Yield (g/pot)
Control 58 60.5 87.0 234 715
T-N1 70 473 86.4 235 6.90
T-N 5 55 67.8 86.7 234 750
T-N 10 6.0 60.4 85.6 238 754
T-N 20 73 54.8 85.2 234 8.08
F-value NS NS 26.83** 14.32** 507*
£.SD(0.05) - - 118 018 053

* kk

: significant at 0.05, 0.01 levels respectively.
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Table 6 Grain appearance quality and protein quality

of rice
Treat- DegreeGof Grain V%/)gihty (%) Protein
reen- !
ment | Head - O . belly Cracked| (%)

Control | 903 30 43 20 6.26

T-N1 | 903 30 40 28 6.22

T-N5 | 898 43 38 23 6.45

T-N 10 | 8938 45 48 L0 6.51

T-N 20 | 885 50 53 13 6.56

F-value | NS NS NS NS {48173
LSD(005)| - - - - 0.016

* . significant at 0.01 levels. N.S : non-significant
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