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Abstract

In this study, we examined a groundwater control scheme to increase soybean yield in multi-
purpose paddy fields. In a multi-purpose paddy field with a box connecting the irrigation canal
to underdrain system and a flexible overflow relief well (denoted “the experimental plot”), the
groundwater level was aimed to keep at 10 cm below the soil surface of the field during the blos-
som and maximum luxuriance stages, i.e. in August when much water is required for soybean
growth. On the other hand, in another multi-purpose paddy field with a horizontal relief well
(denoted “the conventional plot”), the outlet of the relief well was kept at 80 cm below the soil
surface and was always opened. The study was conducted for two years on these plots. The
actual groundwater level in the field, soil water content in the topsoil and the soybean yield were
measured. In the first year, the actual groundwater level in the experimental plot in August was
kept higher (13.4715.0 cm below the soil surface) as compared to that in the conventional plot (22.9
+75cm). Soybean yield in the former was 25% higher than that in the latter, indicating the
effect of the groundwater level control scheme. In the second year, the actual groundwater level
in the experimental plot in September was kept higher (from 30 to 40 cm below the soil surface) as
compared to that in the conventional plot (from 60 to 70 cm), and soybean yield in the former was
16% higher than that in the latter. Hydraulic conductivity in the plow layer and subsoil was
found to become higher through the soybean cultivation. These results showed the possibility of
higher yield in the soybean cultivation in multi-purpose paddy fields by adapting the ground-
water level control scheme. It was also suggested that the groundwater level should be managed
properly throughout the year to maintain low permeability of the subsoil.

Key words : Soybean, flexible overflow relief well, multi-purpose paddy field, blossom stages,

groundwater level control
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Table 1 Chemical properties of field soil

ZS R 5

o pH EC TR SRE SEE oy WAL SHRERG A A v st

i e A (bt =2) (T-C) (T-N) -/ AR R Ca0 MgO K,0 ORI
(em) HO KCL (mSem ) :

(mgkg™ (%) (%) (cmolkg™) (mgkg™) (mgkg™ (mgkg™) (%)

0-14 (fE4) 5.1 4.1 0.06 117 3.9 0.33 11.8 31.6 3631 883 320 56.9

BRI 14-24 (Z+K) 5.3 4.5 0.13 10 6.6 0.42 15.8 35.0 5002 1181 113 68.3

2003 4 24-35 (1) 5.7 4.8 0.08 10 2.6 0.19 13.2 28.4 4657 1226 132 80.8

5/2 5K 0-15(fEE) 5.1 4.2 0.06 130 4.2 0.3 12.4 31.4 3511 871 221 55.0

MEITIX 15-29 (R +HK) 4.8 4.1 0.13 71 4.8 0.34 13.9 33.0 3491 1038 108 53.9

29-44 (v1) 4.7 4.0 0.20 24 5.4 0.36 15.2 33.1 3163 1010 160 50.1

* HEME (LD 6.0-6.5 5.5-6.0 200 LI 20 LI | 80.0

*REIREEE (FRMUREMOKEEER, 2004)

[EIRRICHISEHEAE U 720 ABAEWE, WifFE & bIcBifEicitis &Tbh 5,

X5 L CEITEAE (N=21%) %ZEHKMH T 42kg HHCE, #IFEEHTIR S H30 BB LU 6 H 3 HIZiTWL
ha 'ZHiH Ui, SFEERIEE, 24EEE bICRKHESE  24EHI3 6 B 3 HICHHE L 7o, B, wIHEETlE6 A3
it TH 2 Y 2w sy (KHEEMOKEESLTS, 2004) % HT, 22EHIZ 6 H5 HTH - oo hHFE, FIFEHMTH
MWic, #EfEE, 2585 cm, PRI 20 cm O il LRk 6HE7TH2HC2HHETH3IHICHEEL 720 5L
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Fig. 2 Schematic diagram of groundwater control to increase soybean harvests
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Changes of groundwater level in test field
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Table 2 Physical properties of field soil

% E]
-~ ( ) (%) (%) (%) (%) (Mgm™*) (cms™)
0-14 (fE+) 33.8+2.3 57.5+1.7 8.7+4.0 10.0+3.8 0.84+0.03 1.9x10°*~1.2Xx10"*
HMERX 1424 (ZFFK)  29.00.5  66.3%0.5 6+0.1  3.5+0.4 0.76%0.01 2.0~3.3x10"*
- 24-35 (Lvt) 27.2+1.5 69.9+4.0  2.9+2.9 10.9+2.3 0.94+0.10 2.8x10 '~8.4X10°®
4]
0-15 (fE 1) 36.6+3.6 56.6%3.9 7TH+0.7 8E1.7  0.84£0.02 1.5X10 *~4.2X10°6
MEATIX 15-29 (R *JR)  37.2+5.1 58.7+2.0 4.0+3.3 0+4.3 0.85+0.03 3.0X10 *~2.6x10°
29-44 (Lvt) 27.9+1.6 70.8+1.8 2+0.3  9.5£0.4 0.80%0.06 3.3X107°~3.0x1077
0-16 (fE1) 23.8+2.2 52.1+3.0 23.9%3.4 30.4%£2.7 0.75+0.04 3.2~6.4x10"?
BRX 16-28 (R FIK)  34.8+0.8 62.1£1.0 3.1+0.7 0.4£0.8 0.82+0.03 1.8X10 *~3.7x10°7
e 28-39 (Lvt) 15.3+0.3  80.7+£0.9  3.9%£0.7 13.5£0.6 0.59£0.03 4.2X107*~2.9X107°
2
0-16 ({E+) 25.0+1.8 56.1+0.7 18.8%2.5 24.0°2.9 0.79+0.04 1.6~2.4X10 2
MEITX 16-26 (2 %K) 381.8+5.8 65.8+6.0 2.3+0.8  0.8+t1.5 0.7310.17 3.3X10 *~2.0X107
26-38 (vt) 18.2+0.7 78.6+0.9  3.2+0. 11.4%0.1  0.61£0.05 6.0X10 *~6.9x10°6

FIEE - (T AL, BRMRECE 2003 4E5 H 2 H
2AEH TR, BURHRINH 2004 5 11 A 5 H
*FHALP = faf1~pF 1.8 (6.2kPa)
TIERERRE A TRT (n=3)
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Fig. 5 Development of main stem length and node per plant
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BE-1 & (9/30) oA&mRE (e ETX, £ RO

Photo 1 The appearance of soybeans at maturing stage (30 September)

£R-3 NES X CINERHEKESR
Table 3 Growth, yield and yield component

R o RE I e O MR R R S
OB gy % & ToEE Ak ERE URAEE K
) (mm) (kgm %) (kgm > (%) (g) Chige ) (Fm?H
W akBRX 5.6 8.3 0.57 0.28 125 32.5 1.82 515
HITIX 5.5 7.0 0.46 0.23 (100) 31.7 1.74 439
2 4 HEAX 4.820.1 6.5+1.1  0.44£0.08 0.26%0.05 116  28.0%0.2 1.81+0.04 50283
MBIFX 5.0+0.4 5.620.5 0.37£0.04 0.22+0.02 (100) 28.1+£0.6 1.75+0.04 447+48

WIFEHE #EEEE (6 H 3 H), BAfEIA (7T H 22~28 H), INHEH (B1TIX 10 H 14 H, #REAX 10 H 20 H)
24EH HEER (6 A5 H), BRI (TH 25 A~8 A 1 H), IX#H (10 A 8 A)
2FEHE, SHEEHICSOVT Tukey HEIC L O ENENHEBEER S > 720 TOHIE R EREFZAE%RT (n=3),

too = OFERFIEEG, PIFEH ©IEEERXYY 0.28kgm 2
EIETIX D 0.23kgm 21t 25% BN L 72, 24EH 1R
FHERIX A% 0.26 kg m > THEITIX D 022kgm™* & 16% D
I & 78 > 7o IHERLE T I3EBRIK I3/ IS, ol

K DI Z < 150, HEFTRKIGK O &K GL o E =
TIROTHIER L 15 - 2,
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W5 T EMPINDERD—D EEZ S,

N5 OFERIGHE KA LIAMT K & 7558 W D 18 W
TORBNEEWE LT, 5%, HTFKMLOMEEIZK S
ENER CHEREAEMmT A5 TETH 5,
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