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On the Effect of Different Irrigation Method
and Irrigation Amount on the Growth and Yield of
Kidny Beans (Phaseolus vulgaris)

Wane Lin-He*, Katsuo Sucivoro**, Yoshichika Taxreucur**
and Masao Tovama™*

To compare the irrigation method and amount of water required, irrigation
experiment on kidney beans was carried out in the sandy soil of vinyl house of Sand
Dune Research Institute in 1986. Three different irrigation methods ; Sub-surface
irrigation by pipe, driphose irrigation and spray irrigation by can, and four different
irrigation levels ; 1.9 mm, 2.4 mm, 2.8 mm and 3.7 mm/day, respectively, were combined
to set up 12 treatments.

In the plots with 2.4 mm/day and below, the sub-surface irrigation increased 32-36%
and 20-23% in the pod yield as compared with those of spray and driphose irrigation,
respectively. However, the decreasing trend of the pod yield was seen in the plots with
2.8 mm/day and above of the former as compared with those of the latter. It may be
concluded that the sub-surface irrigation showed the superiority under the water
shortage condition as compared with heavy irrigation.

The evapo-transpiration and dry matter production were significantly correlated to
the pod yield, respectively (r=0.831***, 0.909***). Therefore pod yield was propotional
to an increase of evapo-transpiration. Evapo-transpiration coefficient (Evapo-
transpiration/dry matter weight) in the sub-surface irrigation plot was worth those of
66-77% and 79-95% of the spray and driphose irrigation, respectively. It is thus
revealed that the method of sub-surface irrigation utilized the water efficiently to
produce the dry matter.
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RE MBI LV EH 2mDE—»AKEEBAK L,
5 HiFLER

A V7o ADREEBR K O—RXOERIZL. 8m* (0.6 X
3m) & LUiz, BB IREERIZEM25m, HRE20
em (FFEHR23A LR IZRIG] &1z & D 40em) TH 3, UH)
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[ K 2.6 2.29

w
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100
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2.8 &= w21 2.34 3.90 105
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ERBECNT 2 EENLTASORIGTH L LEZLSN
7o Eio, WEROEmMBIEHIIHF,»AKIEEDER
RTH 4P ETH 2, 5 AKTIEL. 9 & 3. 7Tmm/ H D
EEBRX 2R E, HRDAKERENL L, BKPAKT
1, X & D, 1.9mm &2 4mm/H OERBRX TIIEmMEIEH
BELETL, £EEQETH S »oibii,
4) BOEF LIBZR

47 e ANEERICEERRDO ST DOREIE
DL, RO, KSEAMREBICOVWTHFHAELR, B
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ENAKIZEENRT, BRYLDDROBEDIZIZFALCTH S
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N
o = (&) & (g) (2)
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i AK  15.6 4.8 6.1 1.49
1.9 & o 13.2 4.6 5.4 1.39
B A 14.0 2.4 4.2 1.01
g AK  14.8 6.0 7.6 1.98
2.4 5 W 16.6 3.8 5.8 1.51
B A 13.6 3.6 6.2 1.48

Ak 16.6 6.2 7.0 1.89
2.8 = W 14.0 5.4 8.6 2.09
B &K 15.2 4.6 8.0 1.83
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DAKEB L UDAKEDNA V7 2 ADEE, REXRIZTEE 193

e Ak _ .
/ cm
,9 2
jaD) 35cm
J=O ] -
A <;;%%§F\.
7k ~
%
Bk . 2
- < f
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BIR BR2HAKEEDPAKEBZLZRESMORIMY K (NEER)
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ERrrik RS & &

B A V7= AOFEEE (3EHR3H)
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158k & L7z f8] &k D THE LB DB E R HIE L,
ZOREREH SRR LTz, Brkd»AKDEYE I
PAKRLBEP AKITHENRT, BROVEEL, SEHLAKT
2. 4m/ B AKERE, EMESFLEL Lo, I
niE, ZOREATIE, HFE»HAKDA V5 v X i3S
DAAITEEAT, Bostdic+SicBUTs s ¥, B
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ERCH THIFHAKTELEVICEBTORENS S
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100 LT, B AKEDHE 1T 5 7z, HIFHAKTIE
3.7mm/HOEBRX 2%, 1.9mm, 2.4mm& 2. 8mn/HDE
BT, BukhrAKE D ZnEn58%, 51%, 6 %D
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Bk 427U XOEMOKY: VEME (NES)
. - B OE EA- = & XDE w o= B
(8) (g) (g) (g) (g) (%)
Horh o A7k 1.49 11.83 10.82 14.50 38.64 158
1.9t & ¥ 1.39 9.24 8.25 12.06 30.94 127
B P 1.01 6.23 6.85 10.03 24.39 100
Hochn A7k 1.98 13.88 12.63 16.76 45.25 151
2.4mm 5 N 1.51 10.24 10.26 14.52 36.53 122
B 7k 1.48 8.62 9.32 10.29 30.03 100
Hurhh A7k 1.89 13.60 11.24 14.06 40.79 106
2.8mm 5 ] 2.09 13.89 10.59 14.95 41.52 108
B K 1.83 10.83 9.88 15.77 38.31 100
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B K 1.83 13.60 10.84 16.97 43.24 100
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Y ®
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HEMNML S, 27, LERA»SOERTHD, F2
&, DAKENTBEABRERE 2 LITKOHHADER
BRI 2, DAKEWRABTREL VDR E &2,
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