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1. Effect of Nitrogen Level and Soil Improvements on Growth and Yield of
Rice in the Paddy Field Irrigated with Polluted Water of Hwangguji River
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Abstract

Investigation on the water quality of Hwangguji River and experiment on the effects of nitrogen
and soil improvements were carried out in the paddy field irrigated with polluted water of the
river. The obtained results are as follows:

1) Amount of COD and NH,-N in water of the river were 54 ppm, 65 ppm, during the seeding
time, and were 52 ppm, 512 ppm during the transplanting time respectively. Their concentr-
ations were over the standard levels. It seemed that the water pollution was mainly caused
by organic waste matters.

2) It seemed that the effective nitrogen level was 7~8kg/10a in the paddy field irrigated with
polluted water of the river.

3) The rice yields of potassium twice quantity application plot with N.P.K. fertilizer, the
calcium application plot with N.P.K. fertilizer and the combined plot with potassium, wallar-
stonite, calcium and fresh straw, were increased 4, 5and 8%, respectively, than that of the
N.P.K. fertilizer standard level plot.
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Table 1. Chemical characteristics of soil before
experiment

Exch. cation .
(me/100 g) ‘%}’S'l

oM Avgll
(l 5) (%) (ppm) K Ca Mg (ppm)

Depth

Top soil

(O<iscm) 56 24 8

0.17 4.9 0.9 93
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Table 2. Chemical analysis of the irrigated water
Sampling sites Growth ppm Ee
stage pH mmh-

COD SO, CL N P05 Si0; Na K Ca Mg Cd Cu Zn Mn os/em

Hwaseong-Gun Sowing 6.2 45
Maesong-Myeon
Gunkok-Ri
Transplan- 6.7 30 16 40 0.1
ting
Panicle for- 6.7 40 19- 43 0.3
ming
Hwaseong-Gun  Sowing 6.9 54

Taean-Myeon

Anneong-Ri Transplanting 7.0 52

Panicle form- 6.9 25 25 90 3.3

ing
Hwaseong-Gun Sowing 6.6 61
Yanggam-My-
tlazqn Jongmun- Transplanting 6.9 40
i

Panicle form- 6.8 19
ing

20 53 0.7

34 94 6.5 1.2 7.88 53159
44109 5.2 1.4 7.3 4011.4 22.1

011.2 39 5.524.6

0 8622 3.817.0

15 28 1.0 0.213.8 9 4.5 8.7 2.10.080.060.04 0.03 0.2
011.019 4.417.7 2.7 0.01 0.01 0.05 0.04 0

0 9.711 2.5158 2.40.02.0.010.15 0.04 -0

3.6 0.06 0.04 0.04 0.04 0.5
3.20.010.01 0.09 0.42 0.4

2.4 0.030.01 0.03 0.056 0.2

28 66 4.0 0.7 12.552 83 14.6 2.80.070.030.03 0.03 0.3
37 82 1.2 0.4 4639 3.315.6 2.6 0.01 0.010.02 0.12 0.2

2.4 0.03 0.020.02 0.02. O

* April 21 is the sowing stage, May 26 is transplanting stage and July 31 is panicle formation stage.
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Table 3. The growth of rice plant along the different growing stage

Nitrogen level .

No. of tiller per hill

Percentage of

Treatments roductive tillers

k 2
(kg/102) June 6 July 6 July 20 August 18 (%)
1 5.1 19.2 18.3 14.4 84.4
2 4.9 19.1 18. 3 14.7 86. 4
3 4.4 17.3 16.7 14.6 91.9
N-0 4 3.9 17.9 16.6 14.1 84. 4
5 4.2 18.8 17.7 14.2 89.4
6 4.5 17.9 15. 8 14.2 7.2
Mean 45 184 1.2 4.4 87.3
1 5.5 22.1 20. 1 18.0 81.9
2 5.2 20.5 19.0 15.7: 85.6
3 5.2 21.5 19.7 17.2 82.8
N-8 4 56 23.1 20.9 20.0° 81L.0
5 4.5 19. 8 18.0 16.6 88.4
6 4.6 20.5 19.0 16.8 91.7
© Mean 51 23 19.5  17.4 85.2
1 6.3 23.2 20. 1 18.8 83.6
2 5.7 24.5 21.5 18.5 71. 4
3 6.5 23.5 21.6 20.2 81.7
N-16 4 5.2 22.0 20.3 19.0 79. 6
5 5.8 20.2 20. 2 21.0 87.7
6 5.0 20.8 20.8 19.4 74.7
Mean 5.8 23.6 20.8 19.5 79.8

1 Check 4 Wollarstonite

2 K.;O-twice quantity
3 Calcium-hydroxide
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Table 4. Yield and yield compoiierits by treatménts

Nitrogen Treatm- No.'of No. of % of Wt. of B_rpwn rice Neck rot Loding
level panicles grains per ripened 1000 brown yield )
(kg/10a) ents per hill  panicle grain grains (8) (kg/10a) (%) (0~5)
1 16.2 77 86.1 21:8 524 0 0
2 16.5 66 85.2 21.9 509 0 0
N-0 3 15.9 74 90.9 21.7 521 0 0
4 15.1 76 89. 4 22.2 515 0 0
5 16.8 84 86.3 21.6 561 0 0
6 15.6 63 88.1 21.8 516 0 0
1 18.1 66 81.2 21.1 556 1.0 0
2 17.6 74 84.6 21.5 592 0.2 0
N-8 3 17.8 82 83.2 21.2 598 1.1 0
4 18.7 79 80.0 21.1 571 1.6 0
5 17.5 80 86.5 21.7 614 0.7 0
6 18.8 67 79. 6 21.1 571 1.3 0
1 19.4 75 72.2 21.1 527 1.6 2
2 17.5 101 66.0 20. 6 465 2.3 3
N-16 3 19.7 86 70. 6 20.9 513 1.6 2
4 18.7 71 80.7 21.2 532 1.5 2
5 19.3 81 74.8 21.0 556 1.4 2
6 18.0 88 75.3 21.0 537 1.4 2
LSD at 525 between main treatment 25.7
CV (%) main treatment 5.13 .
Sub treatment 7.12 600 4 ;
3
A zE# 16kg/loa JERIE 21.0g2 WA . BB A
Bl Al fks) Mool Mins EERE MR N !
B#htEse] @nel fkehed, N-16kg/l10aEe] mEfERE ;’550-;
& fifRel ksl BEEC AT WAE Byt °
K0P, Prateep® = {E7WcE# +Hol4 BRKA =
U EHEACE MM 3 BREEC MMt B ks |
W gl ohe @k —B@ FAE Belm gt L500T
3 =R BEWEE g \ ‘
EFBERILES 19 30148k Dol FARE i & o 4 & 15 1¢
Mehge A% WUEE JEEER 7.2ke/10a0] ety N-Level (kg 10a)

fEams 7.3ke/10a, 7i7% 7.5ke/10a, BEIKE 8.2 kg/ Fig. 3. Relationship between nitrogen level and

102 8 MEFEE 6.0ke/10ad MEelglesd K WA . C‘)’r_"gn Ef:lb’i::}idtreatment

el A ZE#e EIEMAE KL 7~8kg/10a9] WHE y=—0. 862x24-13. 437x+561. 3
Bych mEfgEe] EFEEE F& KK Kok NH, (Opt:7.3, 613)

Ne| RaEAS dez AAAG. bR ERE (-0 : KiO-twice quantity

Be WM ol RS BEHRE FAE fo y=- 1 645x74-23. 585x+509. 0
% £0% @i —Hete MASL HARAR st G169, 599)

A BFEIEE WA iAol FgAt v=—0. 666x2+10. 355x+529. 9

4) MRS mEERS AR % LHBRE WR (Opt : 7.2, 569)
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Hoabed InEfE B EEIKE A K45 500 ke/10a4) £
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