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Water Management for Grennhouse Vegetables under Low Temperature

and Light Deficiency Conditions

Yoichi Araxi

National Research Institute of Vegetables.

Ornamental Plants and Tea
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Summary

The excessive growth of tomatoes cultivated in a greenhouse under low temperature and light
deficiency conditions prevents photosynthesis due to mutual shading by the leaves, therefore the
growth of tomatoes should be regulated to achieve optimum growth. Various aspects relating to
water management which is one of the methods to control tomato growth, in the greenhouse
under these conditions were analysed.

(D Growth period of tomato after planting can be divided into two periods; 1, from planting to
the opening of the third cluster and 2, from the opening of the third cluster to the end of harvest.

® The water potential of the tomato leaves and the depth of the soil recieving water were —10
bars and 40cm, respectively during the first period of growth,

® During the second period of growth the corresponding values were — bbars and 40cn,
respectively.

@ The leaf area index should range from 3.8 to 4.4 under such water management.
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The Studies on the Soil Physical Conditions of Abnormal Rice Plant in OHSATO
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om vIv om Ay

0 0
{E T 1 57 56.6 37.7 0.98 55%X 104 ¢4 i | 7.9 54.9 37.2 0.99 1.3x 10 *
5 5
9 | 9.8 54.7 355 0.92 5.0%10* 12 l 7.0 50.6 42.4 1.11 36x10°
7548 10 T34 |10
14 | 8.5 47.4 44.1 1.16 2.3%x10°¢ 17 1 8.7 48.5 42.8 1.15 4.1 %104
W K| 15 Mn 7% | 15
16 | 2.7 44.8 52.5 1.41 1.9x 104 23 ] 5.4 51.2 43.4 1.17 1.4 % 104
Mn #8120 20
22 | 3.4 45.4 b51.2 1.37 5.3% 10 ° I 2.2 48.2 496 1.34 2.7 %105
25 25
| 7.0 44.6 484 1.30 1.9%x 104 I 4.8 46.2 49.0 1.32 4.3% 105
30 30
o2k BREERLEKETOLRORH
TZEHK EHHX
o (B R B oA MR (LR s |8 B 7S A SRR (R
A BXem kg om? HE om HEem EEem W |\ & em kg/om? JEE om MEom FZem
L 1 15 140 4 6 10 5 1 17 155 9 6 15
2 | 16 160 5 710 2 | 15 130 6 8 13
| 3 13 150 3 9 13 =) 3 14 195 7 7 13
4 14 14.0 7 8 12 4 15 1356 6 7 12
By b 13 155 6 9 14 | 5 21 16.0 6 7 16
1} 1 14 8.0 2 5 13 il 1 20 9.0 12 0 20
2 15 7.0 1 3 10 2 19 5.5 6 0 14
w 3 13 85 2 3 11 H 3 21 7.0 11 0 16
4 12 85 2 4 9 4 23 55 9 0 17
#|s | 13 9.0 4 0o 13 | 5 | 225 65 8 0 14
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B3R KREEAMXOE+ERCREOEE ( SR— 14 )

fELEE dE2RES T " B kg ed

" " o 1@ TEE®D  30~40am® 40~50c®D
BN 68 2.4 3.7 1.0 6.5 9.1 10.3
Bk 153 95 17.3 120 %< % < 2.3
T 115 5.2 13.1 39 181 16.9 16.0
CV% 16.3 2.6 5.7 50.6  23.4 16. 4 13.8

REREAMX OEEELEEE, 11 5em, VEEBEEER S
Okg /onf, T EERDEX 5 2m, T EROEE 8. 1kg
o, 30~40cn DEFEEE16. Okg,/oof 40~50cm DEERE16. 0
kg i TH -1 (BE3FK), REFERBEHX2ME&DKH
Vet #EIdi%<, T EROEEREWERSA SN,

F# (EAE) BIELBL~CLT, %OMKidhd 44~
48%, v NO0%, 7 LA 13~16%T, BE YV E
BoZ2 Wi BETE T » 1o FBTHESICLT, #M
BRIEED 28~29%, ¥V B50%, 7 LA 21~22%T, ¥
VEEBOBSVIERELE TS 1o BB, THELbY
W EERMBE L 40~50%% HH TV,

KAEH (B5%R) 2, AT THEE S E
TAESRTRT &, REERAEROELIIKRIERS
42, 2% LB IcEWEER LI, EXD 7S ARTFOF
BRUESH LTES 2 VIEERKHETE, 2~4%
LEWEIZEEE » T, £, pHEDLATRAELLS
R (F3R) 3, AFERAHOTHITRALHL
WFNDOpHIK T OB WARERER L, FULERR
KRBT 2 EHTEE IR - B ER LG

Y (F6F) KoV TiE, 100mHBITHEERE
W UMRSOERSERN LHE L, B, 1.4~2.5
9% & HBIE L7 As, §XRBRMTOTREIR0.8% &
W%ﬁ&?ﬁ‘%\ﬂ f:o

PlEDFERD &, BERESHALLTOHERIZERIIC
HTFAAE  BAKRRTH %,

HHRAHO LEEE L ENEL, RBOLEE
DG, fELOSEESE L, UEo/hs v, HEDHR
BELUIT WEESSL SN, [T, BILRHET TER
Sh 2 FERME OIS RE), BRSEET5 &5 &
MERENPT VLB TH S LHESHI,

&) ANEESE n=100%Y

#3%ko (JLF))

BE (SR I1#)——

11

(cm)
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B4R KRE - EHLRONEMLK

X5 ¥ ovrr svage £+ #
HIX JEAL % % %
X B| A, 47.6 39.6 12.8 L
Ass 44.6 39.8 15.5 CL
Ai-2 45,9 39.6 14.5 L
B. 29.1 50. 4 20.5 SiCL
B, 27.9 50.5 21.6 SiCL
* # Ae, 46.2 28.0 25.8 LiC
Ao 43.9 30.8 25.3 LiC

ES5FR RELBOSBME(K. hrarH)

HEd (RERKE) & B NIXCr: v S|

E ﬁ A.Pl A.P2 Ax—z B2 BS A.Pl Al—2 BZ APl A.l—2

B:

SR
(%) |42.2 33 3.7 26 24 28 28 28 {22 26

2.6

HBOER KE - BHBOPUEN

x B * #

E AP\ APZ AI-Z BZ BS API Al—Z Bl B!

IR
(%) | 25 1.4 0.8 0.8 0.8| 2.6 20 2.6 2.0
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Sor o—Apl
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L
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ky
+
=
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%
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pH
#3E pH:AEMOBEE
x & 4) BRES  FeEBREET Y p. 16~21 (1984)

1) B - B Rl « B REMREEIT BB R A - B R
By RENC B BUKRRERATY (IR A 5 0 iEA
) BT 2 A - AABRE GIHIEN  (1981)

2) dERIE - - AR KIS B4 BUKRRD SR TR IS B
WL G180, P EBREIETY, AL2 p. 43~55 (1966)

3) dEBTE -« M ROEK « A NE BRI B 5 B K
RORERITCET 20150 (5 2 H), IREE KBS,
A12 p.57~92 (1966)

5) SAAIH b S i A D < BT SR IzovT,
LIRS, 318, YU MUY A, p. 185~186 (1985)

6) A - o AUMHE - BAIENHT . CBEAKINT B 11 B KER
DRERAY W, Mk 54 p. 383~ 388 (1983)
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Summary

In 1987, abnormal panicles were observed on rice plants cultivated in paddy fields located in
Tsuda, Ohsato, Saitama prefecture, where rotational cropping is being implemented.
It was considered that the abnormality of the rice panicles was associated with the considerable

hardness and dispersion as well as insufficient shrinkage of the paddy soil.
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Soil Moisture Effects on Soybean Root Development and Nodulation

Masato Kuwanara

National Agriculture Research Center

Ve OBR i HIEO LN, YRS & CEYMER
&b, WAWEEET D, TDIB, LIEKIVIE
FORZFICELHHEIRE W, KEOFFE L HFRMIC
RIES, HEBOKDRE, HEVEREPAEOLEE -
NEE T OHBEERICL > TV 2 - TGRS
Vo Efz, BRICBOTRIEMWESEAESEETH -
fo3, 1978570 & 137K HEVED I U % » THREMTOME
HHEm L, 19865 i (3 KT FEATIRE D 63% 237k HEs#
MTH %, HILERLIE TRIFEN SR h» B
W, MEAETRIZLASHIEER S h -1, 1EEH
P OB I OB SOk Rl iR X IRRIRE &
13, HikEFEHFE LIKEESEERHEELT-TE
o — 7, W R IIEE IR IR B 0 b1
HIThD, BRI VAKLLVWTAREOSETH S,
REPMD = A BLIADIEY & RIS 2 FEBRIE, B
KRN EEES Y, ThHOBEET2ERE2FATLLE
Thd, ZDIHBITREZG TR LI Icd 37k =
FLZADOHEBLEETH D,

1. KEROME & THKS

AR OME R TS BLE THLRPTHIMHIS N
%o AEETIHIOLBAGIREIIBRER~DOREEDI K E
, FEMOZDBROEBE KX EET S, EEFVHIC
BEOBE, BRIEBIE AL, 20k, wER
Biciss &, TR~OROMESHEIh T &
5, BukoHESh, £ESIHIESN S, BRI TEI
BHIKMSHNE, BOBICE THHT B,

7k HERHA TR RIF AT 2 S 8 3 7o DT Bk ds /A
ThHb, ZL OEBHMTRHTREOETICE BITVIE

BRI TAHcETEL, HEFOEBTbH LT 5, KH
5 (1976) ¥ Table—1 ITiRg & i, HEIERH VT
BOARICRIETH TR OEEE TR, HTKED
EBFlctdHWBRTHIE THET S, RBITHT 2
/KA OB I350en X DIRBA100& % &35, 20,

5emXTENENL, 86, 53%TH -7, —HIIKE-
T, REBEICE DTRG0 FAEE LnE
hTwad, Lrl, COREIRIEIcE->TRILY, K
BEE LI W EETRETEREOKHEOED S

HITFARA S » EFVERSFTHINE LS,

Table—1 # TR OMEIC & 5 # AXBOEE DAY

& # T K AL (em)
5 20 35 50
cm % % % %

0—-5 71.9 39.9 23.4 18.5
610 18.9 29.7 29.3 35.6
11-15 2.9 24.2 | 13.3 15.2
16—20 0.3 5.7 14.4 10.7
21—-25 0.4 12.1 8.5
26—30 0.4 6.7 7.8
31—-35 0.6 2.5
36—40 0.2 1.0
41—45 0.2
46—50 0.6
E D 2FE100 &Lke 2ol

2) R : 5457 (4HE)

* BN v & —
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2. WHE - MR T 3 SEME

KA b LAY B i RERESED 6h b,
Mederski(1973)i2 Table—2 2 RTEE D, KT A b
VARSEEEN B EERLTVS, TITHVDS
htw s REREEHROR 5 Acme TI0H,
EWClark63 T132HTH B, MA b L AMEIT T~
8 A KBOEDNUT THY, KA L RAHEE
BSO8R, Bk & B INESENE
BEABTARE, AEPESEL RAUKET T %, &
2P LB AERA LV AROIRBRYYERS
L, kSyz v L AoBERREE NS, BEETK

X\, TOLD ICBIIDEVICE DTMHENSRID, Bk
REOESHERCEE LY bESRNE LTV S,
KEDEA, AL A0 EEHAR OO THEPICL-
TINB AR T ATEE~OREIIRTE 5, —HRNIi,
EEIEOEWRE b3VIETtEEORVWREDA
2, AR - WAL BREROR LRI
WU THIEBERAKRE VD, &b L RIClZWT BE
MBEWEEI ONE, KA LRICHLTOREBER T &
MWEZX b,

PR REH TOAREOVIIAE OREHIZE TR~
BARBIREVHALHRBOMEHEERETT %, 0O
Bt Table—3 iR & B H BRI TRERENAD

Table—2 Yield (kg/ ha) of soybean varieties as affected by soil moisture stress®’

Stress level

Vartety High Low Ay By
Acme 1,025 1,645 620 62
Chlppewa 1,829 2,481 652 74
Monroe 1,794 2,468 674 73
Blackhawk 1,910 2,564 654 75
Lindarin 63 2,074 2,667 593 78
Ross 2,448 2,948 500 83
Shelby 2,632 2,908 276 91
Clark 63 2,786 2,928 142 95

Table—3 Average rates (Days 15 to 21) of taproot and lateral root extension''

)

Taproot rate

Lateral root rate

Well- Poorly Well- Poorly
Cultivar drained drained drained drained
mmd !

Hawkeye 63 39.3 24,2 29. 6 18.8
Beeson 80 39.0 19.6 30.5 21.0
Premier 38.0 16,1 38.9 22,1
Wayne 35.8 24,1 32.3 24,3
Kentland 33.8 17.7 35.2 21.3
Harosoy 63 38.7 14.3 33.6 16.7
Amcor 30.7 14. 4 32.3 18.6

Corsoy 28.8 24,6 30.0 26.7
LSD 95% T 4.7 5.2 4.8 4.6

LSD 95%+ 3.4 3.4

+ Between cultivars within drainage treatments.
+Between drainage treatments.
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REBROME - Sk L RSN & £k 5

)
Table—4 MK s L KEHEICH LETRADEOLE

R E (8t ) wmE (7 /8k)
T S n o 75;0 8A11H {78308 | 8A11H o
S I 2 (%) (78288
e R | e |TER (Ex) B (EE| R

o7k |1347 9 |166 | 17 {21.5{ 5.0 |33.4] 61 1 0.3
B2 B

% M j170| — |162 | — |254| 55338 59 - -

oz [111| 15 98| 5271 | 34 |349| 48] 14 0.3
P x X

%t 134 —]126 | — [235] 56 {421 6.8 - -

. Wkl 881 23 |118 110 (247 38346 3.8| 48 0.5

=i S =4 N

% B {116 — {173 | — |162] 4.0 |361} 80 - —

W osk | 48| 20 {1241 7 |234]| 29 {293]| 3.7 9 0.3
A X e A

w R 57| —|115| — |156] 3.7)|304| 59 - -

W o7k | 144 45 0 173) 26 | 117} 1.4| 98 2.5
AR H

i R 81| — | 751 ~ |225] 53[41.3| 7.7 — -

oAk 21| 32 0| 4 [190| 22[130] 09| 99 25
¥FLaAI=F|

st BB 76| — | 53| — |225]| 52424 66 - —

oK 6| 31 0| 0 [138] 21]135| 09| 99 3.3
BE O F

s Bl 75 —| 53| — [363]| 58449 73 - -

ok 39| 2| 95{ 6 |104| 1.5|124]| 3.2 0 0.3
DhH T B &

% M| 59| —|121| — {164} 27| 328| 46 - —

&) MAEOHEL 8 A 24 Ho

oNnb, i, ZBOABEBENEICL-> TEREADS
AW, top/roottb iFBIKARRTAEL L - T
5LLTVWS, CTHIFH EHOET L bIROWEYES
PIRWT &tk B, dbiEERRER OTEM O R
ORFHRRICE S &, #HRUBICLY, MEHOFVR
FILBOBEIC I LT S (Table—4) , Z DB
TH B E, HEIIN L TOBEIMIEBOBBEAETT
WKDEEORETEL, YA DEd KBS
ohsEBn, EEFICT 2EBHEOMIGOE A
EELONS, MBHOBORERBLbOICH~, #
KEROBRESE L, EBOEEGRE G, BEEE
5 OEHFIC IR OBEIMRKDENEIAZ W, T
Z EldcowpeaP BRI OV TEHEIN TV B, cow-
pea% 8 HEKGHILB Wb E D ERETEE & KBS
EBOPNGEEZFANIRER, #Hkz r L xhsoEE
W EHOLR LY bR OEE B S ¥ 2 RS
ShTunz?),
EFERIREDOT T bIHBHE ORI SITHhh TV 543,
]ERDIT W,

3. Bprd ks

BHOEE - BB L UCEREEEEE, LEoKS
REIC L - TREBSN S, BRIZAETTEEGTHE
LAV, BROEREEREE QTR 725 v vBN
B TRIE U oiEt) BHEEESEETHRETHE
T4 3, Mahler 5(1981) it & h AT E BB DA
9 2N G &K ORISR S 0, Bubhr:
TERIESERAKBOFEE NS VWEIETE S, TOBE
Tk EMoAF T LTk, BREROBEONERE
BELHTIRV, UL, Table—5 IR &BH, Hi
FEAOTHEBIZ VI b 5F, BRI OEBF I
DRI REV, THbE, BREIEKShZ LR
BIFREHFICBVT, TONORENTEEICE S &F
iohb,

Sprent(197T BB DKL 2 b L I W T I
KETL, BB OKIESERSETT 2 LEXBETERS
SWTHTE, —EOKSUTIZNZE, BRALTS
TEHEREIE LRV T SRS I L), R 0EEH
TEOKARBIC LY, EKTFT2HAE LT, KARKEE
DETA ST MENS L, KERENKET TS L, B
RO OERSHES N, BROFEESETT
3, L L, Sprent (1976) G LBAOHDLAEICLS
B OEEBERENOETIZ, LEAREMETLD X
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in a Lakeland sand. ®’

Table—5 Effect of irrigation and inoculation on nodule weight data from soybeans grown

Nodule dry weight
Treatment 28 days - 42 days 67 days
g/ 5 plants
Irrigated, strain 110 0.19 ab* 0.40a 0.58a
Irrigated, strain 122 0.15 ab 0.38ab 0.54a
Irrigated, strain 31 0.21a 0.32 abed 0.50 a
Irrigated, strain 76 0.18 ab 0. 35 abe 0.48a
Nonirrigated, strain 122 0.16 ab 0. 30 bed 0.36b
Nonirrigated, strain 76 0.15ab 0. 33 abed 0.34b
Nonirrigated, strain 110 0.15ab 0.28¢cd 0.33 be
Nonirrigated, strain 31 0.13ab 0.27 cde 0.33 be
Irrigated, noninoculated 0.11b 0.25de 0.29 be
Nonirrigated, noninoculated 0.10b 0.19¢ 0.23¢

*Means followed by the same letter withn a column are not significantly different at

the 5% level using least significant differences.

EVEEBRLTHSY,

Huang® (1975) ic&hig, B DOKEF v ¥ v
Fig. LIKRT LI EBEOREF v ¥y » MV &D
2barfEWVETIEE 1 : 1 OXIEET 50, EHTR
B ELBEVKEF VY » VEIRT . Bennet s
(1984) D#» M LB BERVBREEGEE X EAB
itk 2 &, HANER X EXREEERBETT 5, —
%, TEHEET L EEROKGMETL, ZOEKRTD
EAREZOKET v ¥+ V& D BES LB EVIRKER
AREELTWD, THOWRIC LD, B OKSIE
DELN, EEREEEERIEEICET L, Bk
& asEicEE L. Huang b &Bennet 5 D RBREER
REWHED 5N 30, Bennetd DA, BEUCHEN
heRAD LR ES5N 5 &I REGTOREDT:
B, TOEIHBORKE D EEBELTVWS, W
hic LT, BEOKET v v » L EEREEREDOBIR
AFig. 2IRd & 5 Bk TE L, RV
EF3 5,

Weisz b (1985) WEHRIC & & 75 » TEREIEREAE
T 5ER%E, BEcETS L RKER2EVT, kit
Wi - Th o DRRIO T £ F L VBILEE, KIEHE, T2
FAMEERITLTROL S IKTHEL TWD, BHOT
+F L vBTEE Econductanceid T =0.97E WA EV
HERERIC S 2. HR DOconductance i ARKL O F HI#
LA A EREOETH B, £ TTF LV ETHELR
KWoRmEHEEOMEE RS EFig. 30 L9015, Ka
D2 kL REETICBIT 2TE OB T =0. 66 &KW
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Water Potential (bars)

I L L L L

-6 -20 24

Soil Water Potential (bars)

Fig. 1

Effect of soil water potential on leaf water
potentials and nodule water potentials of soybe-
an plants that had been exposed to the condi-
tions for measurement of photosynthesis, transpi-
ration, and acetylene reduction for at least
6hr. Leaf water potentials obtained from those
plants utilized for daily measurements are
shown by (O). Leaf water potentials taken from
a separate group of plants are shown as (@).
These latter plants were destroyed for determi-
ning the nodule water potentials (A).
(Huang &, 1975)
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70

1982

50r

30t

NITROGENSE ACTIVITY
( g moles C:Hih 'q module)
.

4

B R
NODULE WATER POTENTIAL (MP.)

Fig. 2
The relationship between midday soybean

nodule water potential and midday nitrogenase
activity. (Bennetd, 1984)

drought stressed

[} A °

12 well watered

0| B

Maximum C.H: Reduction (nmol/ s)

(0] 400 1200 2000 2800

Nodule Surface Area (mm)
Fig. 3
Maximum acetylene reduction wversus nodule
surface area for (A ) drought - stressed plants
and (B) well - watered plants. (Weisz®, 1985)

B, BIFREHTTR T =0.UMEEFRERE, TH
BEOARUTHT 25 L VvBTREICEN S 2013, BIFR
TRFEAE LR T RIBNERE O T BRI &S

b21:0THB. BROEBRESRESIC &, KIFA T
LA RIBR O RER-AERD S ¥, FhicliEERor
ZEBUERLS €5, EFRETRIEKIBA L L
ZREET b BIFSRETH, RAP~OBROHLROE
EEEEE LN AR ORETERTHEL LTV 5,

4. BE L TR OZRHES L HiEks

BOME « SRR OFEEA L LK
BBBINE I LRELOMETHEHLNLTH S, L
U, HH IS TE O LR RENBE L folE 3D
B, BESRY Vo icRBLABEREERAVT K
SRROKE LB OBENTICTT 5, TEKDORE
BIioWTRE L, TEREMEBER KIS (LITFK
itk t) EEMERL (BEHBREHFKhLE 6 &L, U
TREL) #EVE, I THVWEEBRTEOBRSB I
Fithtb, 4t/ hallboZRFIERLICEE TS
%o THARDIBER A DKA EHEE D 535em (B7KED
BLUB5em (KAL) fRboT LickpHEiLI, &
Hkarid, BERicarcHERY 7Y v LTRIE
Lo BHREOHERE, BROBEE, SRR TEHER
HE/SIBR OBAESTRI L 7eo

iz 2 @O ORI T RBR R O RICEN
FHohi, HEDSI0mBOIBHOBREERA S LV
THOMBETHERBIOmTE L, TRIOLEBERDT
%o kit I3EAKA TI0cm LT, EKALIZ20enl T T
S EDT 5, 7, BRETERAMD15~20cn EF
TRk SH L, TRTORBDREERDI L, IhidX
ikt oFhREL & bAROBEHNKE L, BER
TOKASBESKELLER 1210 TH 3, BROBELE
FBREOS LD b X 5Tl TEE S 5 WIZKAETR
115, Kkt oFs, BRIEZERCEL, TR
LERT 5, —H, BREITRATRICETEL A%
Fig. AD{EAOHICR S0 B EBD, WFhOKAT
KA D15~20cm LI TOBESR BV, HHILRE
BEHTREEET, ARUTESBICLIRKCE-T,
TEORSBET LBD 2L, BEEBEL, Lo
THRALGELET 2 D IFEL RSN EET 2 &
ELZON B, BROEL « PALED SN HROE
B, kilitkt T22~45%, BRI T20~5%TH >7,
TS DEERIIEOpFARIFHHIC X D pFESHET
3L, kit TR 45 53.8, BET TR 4»54.0
DEETH -7 (Fig. 5), BRI K LELICE~E
R OBMEENR L, 1, BRSEESTEEL KOS
B bILVMERNIC S - 7o,
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Fig. 5

Relation between increasing rate of nodule
number per day and percentage of liquid
phase of soil in root chamber

@®Ando soil OPeat soil ( BES, KEER)

REOABICBIEOKABESIRICEETH ST
ERBEOHTH B, & ITBED L) IKHEREST
RKEOBENTONDE LI LB > ThH Sl 5503
EFONBESNBHRORE BERIIE>TWV%, KE
OBE, BIIKEEMEDS TR, HERRICSHH
KRB Bk GBIRORE 2T 510w, KOBE
RIERICEETH S, Lol, BERKOFILRA%ETS 2
B3, VEMNCHFRE TS KBRS B L T RO T
EBB NV, KEOHRPBAKICHFES THKMIRE, B
W OBFEERPEROGEOAMAE GREZTLEEAL
b5, TORDRE LB ELENIE > THEKS L
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Summary

The relationships between soil moisture and soybean root development and nodulation were
analysed.

Water stress, whether caused by flooding or drouht, injured the root systems and affected the
plant growth.

There were differences among the cultivars in their ability to recover after water stress. Nodule
growth and nitrogen fixing ability of cultivars tolerant to the water-logged stress were able to
recover after the stress. Stress associated with drought resulted in a decrease in the nodule gas
permeability followed by a decrease in the nodule surface area. The diffusion of oxygen in the
nodules is an important factor for the regulation of nitrogen fixation rates in field-grown
soybeans,

The range of the ratio of the liquid phase of soil enabling the infection to occur and the
nodules to develop was 22-45% for the volcanic ash soil and the 20-55% for the peat soil. The
rate of increase of the nodule number within a day in the peat soil was higher than that in the

voleanic ash soil.
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Summary

In this report, experiments on the control of ground water in terraced paddy fields were carried

out, The results obtained were as follows :

1. If the location of the paddy fields is favorable, the underdrainage system can be used to

control the ground water level. The effectiveness of this technique was verified experimentally by

field tests.

2. The effect of the underdrainage system on the control of ground water was studied in

relation to the adjustment of soil moisture.

3. The yield of cucumber increased from 25 to 60 %, confirming the effectiveness of this

technique. The cultivation problems associated with the control of the ground water were also

discussed.
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Summary

Water requirement for soil management or leaching for desalinization has not been analysed in

relation to irrigation planning and design criteria in Japan. However, farmers actually use the
irrigation water for those purposes and the capacity of the water conveyance or distribution

systems tend to become insufficient, especially in the districts where intensive agriculture such as

horticulture is practiced. The determination of the water requirement for soil management will

become important in Japan in the near future.

In this paper two subjects relating to soil physics are discussed with a view addressing the

desalinization problem in humid regions.

(1) The interaction between the transport of soluble substances associated with irrigation and

exchange reaction in soil.

(2) Salt accumulation associated with irrigation in relation to leaching for desalinization.
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