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Rice growth and Nutrient change in paddy soil with reclaimed

& T 3%

sewage irrigation
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Abstract

This study was performed to examine the rice growth and nutrient change in paddy soil
with reclaimed sewage irrigation. Total nitrogen and total phosphorus in the experimental
system were analyzed before and after rice culture. The experiment lasted three con-
secutive years, and this paper presents results of tre last year, Additional supply of

nutrients to the rice culture by reclaimed sewage irrigation was significant and it increased

the vield. Nutrient uptake by rice plant increased wita more nutrient supplied, however,

there was limit in plant uptake. Nutrient accumulation occurred in the soil and it was
more apparent for the phosphorus where most of the remaining quantity was accumulated

while substantial amount of nitrogen was lost during the growing season. This study

suggested that additional nutrient supply by reclaimed sewage irrigation might be a

supplemental benefit to the rice culture, and it can help the fertilization management.

However, long term effects of continual reclaimed sewage irrigation should be assessed

carefully including nutrient mass balance in the paddy rice culture system.
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- 155 -



55388 4348 A6E 20019 1Y

AP vigels 48F wFE A8 < 10
cm FAE AZ4E AR, T 9o FER b)) of
42 EYE 50em AE AYeH, 4% 10emE
HrAE A8 988 Ty A2 EQAlo)d)
FAXE ZotA AFH EYge] AAEe T
< "9l Mg Assts do] JEE sYoh

YT 2AL O LFAYSE Y AT
AMEA 4e AT (DSWNF), @ e4Ras
g f4sted Bt FAAR o8] Aulg
A% (TWCE), ® L4H4E HHST By
Hel Al P Aug § A4S (SWHP),
® 24AASE WKL BAAME o3l A
g A% (SWCP), ® +58¢ Whese A8
83 aAEel 93] Alug 29 (CONTROL)
o 57HNE FRANT 3RO T F 15749 A

g Agsdth AEABL FAESA AFY
24 20009 5€ 2990l o3t 109 234l F
gstgic,

Al gAAuEel o8l 10a¥ N:P:K
= llkg:7kg :8kgel ¥&E AMBAE Tala
o Austgon, 7 MPe AYelel whe
Yx7E J1Foz ugEE Buse dat
20008 5% 2290 71¥1(50%)7F AMSHAT, 69
2990 EAU(30%)E FU3L, 8Y 18Yel o]4}t
H(20%) € AHstgon, e AR ANz Al
H S,

3 E2el 5

72t AP oY A Ede AL Table 13
72t CONTROL® pHE 55628 = Ek9 A
AFE 6500 Ak Weton, g2 HegE
767~7912 °F @&vtel4geldnh, OM(R71 23 e)
< BE AHIE7 059~076%2 IZFTE 250%
Hoh YQl3, Available POs(HFE¢14HE 1203
8~16246 mg/kgC E AZTE 100.00 mg/kgk th
oA 52 g Ve

4. 24y

o

HL

TFHENGE FAA FEERY FaY 9
Z4 22 Standard Methods'™ el 98} TN(%2
)% TP(EFME EA3IY TN Org-N.
NiL3-N, NO;-N, NO;-N& zHzt 248 & §atst
of ey TPE persulfate digestion method®l
93] AlRE A sl vanadomolybdophosphoric
acid colcrimetric methodol =hat & #EA st oh

E ¥4& pH, EC, OM, CEC, Available
P;0s& Methods of Soil Analysis'oll 2js) &4
o™, TNS Kildzh¥el 939z, TPE
Perchloric Acid Digestion Methodoll )3 HCIO:E
#81d ¥ Ammonium paramolybdate-vanadate
Moo g WAAA FIFREA sy

AEANENS A9 TN Kieldahl Digestion®
£ o)f&Hen, TPE HNO:-HCIO: F45888
o]-&-5ta #&1% F Ammonium meta vanadate Al
ko g WA FFEA s’

Table 1 Chemical properties of soils in experimental pots

Treatment pH EC oM CEC TN TP Av. P,0O;
(1:5) (# S/cm) (%) (meq/100g) (mg/kg) (mg/kg) (mg/kg)
DSWNF 7.87 184 0.756 15.0 686 5929 144 46
TWCF 791 1545 0.588 151 644 563.1 120.38
SWHF 7.67 94.8 0.705 16.1 588 583.8 134.86
SWCF 791 193.2 0.739 17.5 616 599.0 1355
CONTROL 5.56 73.7 0.705 17.6 616 607.1 162.46

Av.P,0s : Available P,Os
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Table 2 Amount of input water by irrigation and
rainfall (mm)

Rainfall Irrigation (mm)
(mm) Daily * No daily**
May | L 794 80 80
F 408 60 60 .
M 11.6 90 40
Jun
L 79.4 40 40
F 377 90 70
M 8.1 50 60
Jul,
L 676.6 80 50
F 492.4 70 60
M 8.6 100 90
Aug.
L 995 30 30
F 86.1 - -
M 2316 - -
Sep.
L 536 - -
F 529 - -
Oct.
S IM| sz - -
Total 1,969.5 690 580

* Daily : DSWNF
** No daily : TWCF, SWHF, SWCF, CONTROL

Table 3 Nutrient input by rainfall, irrigation and fertilization (g/m°)

Nutrient DSWNF TWCF SWHF SWCF CONTROL

Rainfall 2.70 2.70 2.70 2.70 2.70

TN Irrigation 47.08 7.51 37.56 37.56 0

(g/m%) Fertilization 0 11 55 11 11
Total 4978 21.21 45.76 51.26 13.70

Rainfall 0 0 0 0 0

TP Irrigation 3.55 0.56 2.79 2.79 0
(g/m?) Fertilization 0 3.05 153 3.05 3.05
Total 355 3.61 432 5.84 3.05
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Fig. 3 Total dry weight of rice crop with different
treatments

Table 4 Nutrient concentration and exported gquantity by rice plant with different treatments

DSWNF | TWCF | SWHF | SWCF | CONTROL

, Straw 6.12 485 502 452 444
C"”fge;‘i:’)t“’“ Grain 11.46 1020 11.01 1023 827
Root 6.01 569 599 581 528
TN Straw 2.19 192 1.85 193 1.68
Exported Grain 927 6.49 911 960 532

quantity
. Root 0.11 0.09 0.11 0.11 0.08

(g/m")
Total 11.56 850 11.07 11.64 7.07
_ Straw 071 0.65 0.66 0.80 0.74

Concentration

Grain 150 152 1.38 1.25 145

(g/kg)
Root 073 119 113 091 178
TP e coorted Straw 026 0.26 025 0.35 028
xporte Grain 121 097 114 117 0.95

quantity
(&/m) Root 0.01 0.02 0.02 0.02 0,03
Total 148 125 141 154 126
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Table 5 Soil nutrient quantity before and after rice culture

TN (g/m*)* TP (g/m*)*
Treatment Before After Before After
transplanting harvesting Balance {ransplanting harvesting Balance

DSWNF 553.44 564.39 10.95 478.32 480.27 1.95

TWCF 519.55 514.79 -4.76 45427 456.33 2.06

SWHF 474.37 484,58 10.21 470.98 473.92 2.94

SWCF 496.96 510.81 13.85 483.27 48751 4.24

CONTROL 496.96 493.46 -3.50 489.80 491.57 1.77
Note* Depth of soil : 33.2cm
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Table 6 Mass balance of nitrogen and phosphorous in rice culture

2 2 - i
Treatment Input (g/m’) Output (g/m?) Otherzs tiﬁrfcililm:(js** ugtlgf(e
Rain. | Fert. [ Irr, | Total Rice | D.W.* | Total | (8/m) (/D) | rate(%)
DSWNF 2.70 0 47.08 | 49.78 11.56 0.87 12.43 26.40 10.95 23.22
TWCF 2.70 11 751 | 21.21 850 0.75 9.25 16.72 -4.76 40.08
TN | SWHF 2.70 55 3756 | 45.76 11.07 0.78 11.85 23.70 10.21 24.19
SWCF 2.70 11 3756 | 51.26 11.64 0.76 12.40 25.01 13.85 2271
CONTROL | 270 11 0 13.70 707 0.66 7.73 9.47 -3.50 51.61
DSWNF 0 0 3.55 3.55 148 0.04 1.52 0.07 1.96 41.69
TWCF 0 3.05 0.56 3.61 1.25 0.03 1.28 0.27 2.06 34.63
TP | SWHF 0 153 2.79 432 141 0.03 1.44 -0.05 2.93 32.64
SWCF 0 3.05 2.79 5.85 1.54 0.03 157 0.04 424 26.37
CONTROL | 0 3.05 0.00 3.05 1.26 0.03 1.29 -0.02 1.78 41.31
Note *D.W. : Duckweed
**Depth of soil @ 33.2cm
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