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KA PLAD b= b DEEF EEKTRINIC M (39 f 8T

A B—*- 05
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BRI TO P = MIvbd 5 RBETHY 2T,
RS T FOERAE L. BRABEOS VK
s T, HERI S L THEE~ T &R
7. ChdAfHEoS-HHTCRERHMEC b
2% ASEOAGCE ORI TIAREIEL, &
FEab, HE (B, BREOBRSFCEFEYRIL,
KR, EREORRED (EARD, 1981). Lo
T, BEFRECIIr < P A EESCHb RV E 3 EFY
BECHETLEN S D, FORDTATTHORSE
BHICAZREE bR T\ 5,

LA, b OBRBEOKREEL L TIXABRE,
SEEIMBOLHA, £hAK, BERRBRENCEHEHS
AETFLRTE (EREL, 1981). D5 h, HEHR
Cxt LTI ABRNCHXT 52 L4 FELORB Y, BiE
DEZA2ATE»LEALZEETHD. Lizd-
T, BERAEE LCIRE AR RIROET
b, WM EEL L AETbRD A, AES (1971) 1
EHVHORBREL WL 5 TR ERED D W IKT A
FUARBRHBTHLZ EEREL TS, LL, &
OERED B \ILKT R P VADBHRIC S TILEH S
(1977) HEERICIRE L, ERBRARETOWWET
BT EEREZIHTHOINL, A5A P VAR
Heushih A KR o A B E A IE-+2 L LT, W
EZOERARBESRRE - TWAHZ EERERLTVWS. 20
ZEREFMEHO A B EFTORC T, ERR
FEOMEMHEZGF TR, FMEFOoMu BT
LOERL, KA+ VARBE OS5 EEIR
&L, BEMELOOHLBEDEELYI LB L5
S EERBHRL, LALEEOHERITADA b L AMHEE
B985 < THHIEIX ha (Bover, 1970) & &h b, AH
IO EFHH (2 OBATIHD KSR HINRE
FHIDIHFL TS EELDBRS.

FZTCAERTIL, BERM LY B S Lok BRI

J%*

LAHMR L = OAFHEAEYRL T A D, ¥
KA b VAT HEFHIO T < P ORIER RS
TEEL, DAKOHENT L BKSA b L ADNEHE
BHEED = OEFH & BKGBRICRIFTEECO-
THRALIcDT, FO/EYEETS.

I #HRUOKE

| RE1 DAKOHBED b~ FOKGTRE
EEFHVILEEORNICRIFTHEE

1) #RSERURES
FIABRRISC FAvShs BED hrd EHHKE
L PERTA D2k E At 1981459 A10H ©
BEL, B IEBOSE LIEABEELXBS LA L0 KE
Bt 3kg HEDI 1/5000a # v FICEE LI
FIEEIT L F o PMADER, DA »Viflg
T, ThEhHER, BAR, BWMCHEL, pHHARZDOLD
REEE L RR A 12g A Uic, EHEBRAUEBIA T TIT b
< PARLBRENE S EEH AR L. BRI
MOEEL BT 5 b7 AHTIT - .

2) EbsrS>0HE

FHIEBOFE IR E LS S5 1LA26H, £#Hy b
A A KL, DA XL 5cm O I TBREBE L
FYYH A= F—ORENDFLOCE LI L £y b
Wi b 400ml w2 AK LIz, Fb x 5RIL11A26H L
PDAKREHETHZETEL SUHIAD, BAMS
HBHED: S RREBE L. Bl LishaimgE LT
Wi o 12 A 3 HE S - TAAEbL SELEY
WL TEL: >UBEPETL, BEbTanAKL, *
OBIHBX LR, 7 v ot s — & —ORENPF2.0
R LB AK L.

I £HRE

ABFE X Table | IR LB ITV, &R &
XS HRTOHA L. ERNKTREBOBEL LT

* EERREE

b RBEDO-HILBRSTERE, KPRUBMSIERFE IFARQTHTRELL,
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Table | Sampling dates in the
experiment ! in 1981

Order Sampling date
1 Planting (11/Nov.)
2 Start treatement (26/Nov.)
3 Permanent wilting ( 3/Dec.)
4 lst day after p. w.* ( 4/Dec.)
5 3rd day after p. w. ( 6/Dec))
6 5th day after p. w. ( 8/Dec.)
7 10th day after p. w. (13/Dec.)
8 20th day after p. w. (23/Dec.)

2 p.w. : Permanent wilting

WSD (BIRIKAARE) #RELL. HELEFRE
AORE (6 R~ 6 CEBAERORMEDSS B E
fran s 5 B OBMEDNE | HEER L TEE BR
5, 1969) X h#EIELK.

4) FINHE
LBEOHFEr AV X —AEDOF v = v IRECY -
fo.

2 EEBR2 bAKOHEHSIRBIRILETICH
T RO BMEOERREICRIITRE

1) #RSERURERE
FERICHERLLEBED L, W5 RFA AV
7o, 19832 1 Rz L, 4 A | QrcleEzt14kg%
SEdte 1/2000a A » MICEHE LTz, RIEEIA » Y
D Higelog, @A 14g, Binsg XU CDU2g T, =H,
DAEE HUVACTRESg/HFy PAESBESKL
¥, pHHEBEO:H RBELRK S 4g BH L1z, &
TS EB A ¥ CE IS —ThAK Lie, ERIZ~Y
ARNTIT- 1.

2) Ebs 508

4 A16AIRLH y P e AL, DEHRRILE
X 10cm CBB LT v oA 4 —F —OREHNPFL.7IC
HLRT 1 o2 AKE T, Ebx 5Kk 4 A16
AL A KRR LTED - 5 B AY, XAED
1 5RRELE 4 A6HRABERT LT, TohAKL
1. FOBIIHBREREE B3 10cmCREBELLT v ¥
4 A — & —DEHNpFL.7E LI B 1] 05 AKEST
7.

3) HEFBW IS > BEORESLE
FERWORE L (1982) OEEMY, F—

SAH 4 Tk 10cm OEICHBLTHEL. %,
o IEORERIIIEAR (1980) OFEREV, ERT
HFEE Y L CERE L. RIS EET -
. BEAOHI OB X IR, b, 56Ky P E2C
DKo, HBEO A, i pFL.ORET DO
BB R A K U BEE Bt L. &77 5 BciR
ELRTL, BB To1

4) FFFHE
F BB O - R DB EDO I ITI LU T D JER
PP AN
@ FEBEWEBRER 7 = 7 — AR
@ Vo WHHEHRBRERT U
T TRBER KSR

3 =EB3 HAKOHEINFT FOEEFLK
FUEVICHBEERESORRICRITTEE

1) ERABRUREFE

Table 2 o LI {(BRGEEE 8 MR A L. T
NH1981E 4 Al6AiIEL, TERMEO 4 A2THK
F10.6cm DAY H# o P EF Lic. HLIEBOELTE
PEATE R MBI 6 BI0H K EE 4 3 kg & FED121/5000a
Hy OB L. HEER 1Ry PV EE D
LB, PV MR g T, FRENEE BA, BRINTHE
L, pH HEOL» REEELERY 12g KL, EH
BNEBEEETIT L < P BNV X I HEH KA
KLt ERT~YANTIT-%

2) EbxS5nE

AREL LIOGEHRL, 555K 2ELL K, &
D5 HTRBEE L, FRK1EAT25cm OFILT
Vo a—x—-HBRBELIC. FIEBOHE IS L
5Hotc6 BITA, &4, retahAKL, DEARX

Table 2 Tomato varieties used in the experiment 3

No. Variety

1 ‘Ogata Zuiko’

2 ‘Zuiko’

3 ‘Kyoryoku Kairyo Syuko’
T4 ‘Kyoryoku Tenko’

5 ‘Kyoryoku Beiju’

6 ‘Horyu’

7 ‘Tafugulo’

8 ‘Yuyake A’
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BT vt 2 — 2 —OREMNPpF2.OCE LR 1 #y ®@ AV 7 a (KO) vooeerees RIEREE

F7e D 400ml M AKT A X S Lie. b 5Kk @ HAvY A (CaO) oo FEFREEE L

6 HITHLAE A KEFKIT5 2 L THEL: 5 B A ® =r7Fxrva MgO) JEFREKERE

b, BANLEAEL : SRELEBLL. RECLE

RAEE LT\ s o726 A23H% b - ThAZED 1 5 M #& =

B LI LB LTE S S UBAKRT L, BEbcts

PAKL, XORBHNBXLRAR 7YoAs 20 | mg|  pAKORESS b7 b OKTRE

TREED pF2.0 W& Lot A K L. CEBBICBEORIN RIFTHE
3) gmHE

RIS OB HRIKO LR THS. 1) RAKR

@ %% (Total-N) - = P DAKOTENT X B KAEDL & 5HikD, WSD %
@ D AEE(P0s) eeeeeee RF e FF EE T HEAKSRBOELY Table 3 IR L. MA

Table 3 Changes of water saturation deficit of tomato® before and after permanent wilting

Date
Treatment
26/Nov. 3/Dec. 4/Dec. 6/Dec. 8/Dec.
% % % % %
Control 14.9 10.3 11.7 8.7 7.5
Wilting 15.4 33.9 11.4 11.0 8.1
Significance N.S. ok N.S. * N.S.

#k, %, and N.S. mean the significance at the level of 1%, 5%, and non-significance respectively
& The variety ‘Yuyake A’ was used in this experiment

Leaf area

Order of sampling date

Left : Var.‘Kyoryoku Tenko’
Right  Var.‘Yuyake A’
®—@ : Control

A—A  Wilting

RS RN During wilting

Fig. | Effect of permanent wilting on the enlargement of leaf area
of tomato. Order of sampling date was expressed on Table 1
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Koz X b WSDIZ ER L, XAEDL x SBITIL35
G bR LI, hAKOBHII LY WSDIREHER
WMEEOKEZETETL, *ORINEBKX & FREED
fECHR L1z,

D& F

Ebr b EREOE(LR Fig- LR L. A
KRBk AED ¢ 5 TS T CIEREOMEMIM
HXh, KAZEDL x5 BOEBEIIHBX OT0% /KT
ot DAKOEHCY h ERELZFCHINLIED
ot Eh oy HH20H BT WRED 0% FET H-
fo.

cm
100
90
80

701

Stem length

# OB by Fig. 28R Liz. hAKOHRICL D E
OBEME SR, AAED x5 BRI RE D%
BT Hote. ELAKBIIHBR L FAREOKE CHE
L, ¥BROKBZECEETDLZ &kl ofc

# FREHEOFLIELOFLE B L REEE
L (Fig.3). Zhix NARTRS &, 2 AKPE#EK
AEL 1 I ETH EFTOHBO NAR 25 BR D70%
FCHofenirRt L, HAKOHEEBR Y DEBICHE
Kokt 2 CEEL, EHRBR L ABEOETHE
L7- (Table 4).

~~
>

Z 34 5 6 7

8

X
3¢S
-
wn
=2
-
=)

Order of sampling date

Left : Var.‘Kyoryoku Tenko’
Right ! Var.‘Yuyake A’

®—=8 : Control
A A Wilting

: ! During wilting

Fig. 2 Effect of permanent wilting on the elongation of stem of
tomato. Order of sampling date was expressed on Table 1

Table 4 Effect of permanent wilting on the net assimilation rate of tomato®*

(mg/dm?/day)
Order or sampling date
Variety Treatment -
2~3 3~4 4~5 5~6 6~7 7~8
‘Kyoryoku Tenko’ Control 49 32 33 37 49 51
Wilting 34 35 34 43 47 56
‘“Yuyake A’ Control 41 38 47 51 52 53
Wilting 28 40 45 52 54 56

» Figures don’t incluse the root dry weight
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Dry weight

g
35 -

Stem,teaf and Fruit

Lamina Fruit  Stem and Leaf

Stem

Petiol

Order of sampling date

Left : Var.'Kyoryoku Tenko’
Right . Var.'Yuyake A’
—-=—- 1 Control
. Wilting

“ 1 During wilting

Fig. 3 Effect of permanent wilting on the increase of dry
matter in each plant parts of tomato.
Order of sampling date was expressed on Table 1.
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3) BREERLER
DAKDFRNIC X 5 XAED ¢ 5§ O EH&HAL
DEREHFRLGEOFE ThEh Fig. 4 & Fig. 5
R L. BAKOFEIZ L D E, ERRUREDOER
EHRIIAHBRE LD L EETHRE Le. FhicxL
T, BHEOERSHRIMAKDFIC L b —#incxt
BRI HETFTLEY, FORINBRLY SEHWET

5.5

HRLE.

—7, SFEEIE, EHRUREETCIHBKEEDL
3R EDHRERRSh o0 LL, EHTIR
MAKOFRNIC L b BRGROMMANHIh, Bb
5#3~5HARHBR L OEVFRLE T, £OR
WHOZ IS, B SHOAAIEEL S
KORREROTAHBRE D % ot

-

Content of total nitrogen(% of dry weight base)

3.0

2.0

Fig. 4 Effect of permanent wilting on the concent of total

/.ﬁx&em and Leaf

'dNtem

Order of sampling date
Left : Var.‘Kyoryoku Tenko’
Right ! Var.‘Yuyake A’
®&—@ : Control
A—4A I Wilting

............ . During wilting

nitrogen in each plant parts of tomato.
Order of sampling date was expressed on Table 1.
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mg
1,000 r

500

Content of total nitrogen

Lamina Stem and Leaf Stem,Leaf and Fruit

Fruit

Petiol Stem

e
-
o
=S
oo b=

Order of sampling date

Left : Var.‘Kyorycku Tenko’
Right . Var.'Yuyake A’

—— 1 Control

"""""" D Wilting

''''''''''''''''''' P During wilting

Fig. 5 Effect of permanent wilting on the content of total
nitrogen in each plant parts of tomato.
Order of sampling date was expessed on Table 1

2 EEBR2 MAKODEMNIBERRLEFIC H
TrFOVSHBOBRRREICRIETHE

1) ks

Y1 ) LERIGR D LRI RIEO R LR Fig. 6
KRl RHBROHAKZZENNORE & HH
pFL.I~1. 8D TiThhi. £b1 5RO HEKHSR
SIEZ»AKOHRIC L D EEC EH L, xAFEL
BHZIL pF2.8 Ll & L.

2) HEEROWEBERTERE

Eb o ) MHEBERO L BEROWBEERBECE
{b#% Fig. 7 WoR L. WRXO MREs REE I A8
PR 3 B $ CRABBCETL, TOBRIHAIETL

7o, ZhRNL, Bb 5 KoOMBBEREE I NER
1% 3 B ¥ CON B ARSMCET Lics, £o% Lk
AL thdXkAEL r SB T TLERAYET .. HAKDE
BRI X D BBICET L), WKL LEDIc#EBL
T

3) Lo

v 5 WHBBREO - WEO ELE Fig. 8 ©F
L7z Ebx 5ROV WEIIMHAKDHRTC X b E%
KEAPL, *kAEL 1) Bl v Rbhizho
o, DAKOBIHC I VEBRCWIEE - 7cds, B
Hr 5% 1 AEMETLRBROKEE CTIREE Lok
7o
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Soil moisture suction

Fig. 8 Effect of soil dryness on the

btttk g o 11 exudation of tomato
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.......................... : During treatment o—eo : Control -+— ! Nitrate nitrogen(N)
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Fig. 7 Effect of soil dryness on the concentration wt During wilting - N+A

of nitrate nitrogen in soil solution Fig. 9 Effect of soil dryness on the concentrattion
of nitrogen in exuded solution of tomato
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4) Lo BROEFERE

Vo BROERBERME LT, WBEBERLT v
= 7HREREDBETY Fig. SR L. Lo KOS
FBERT Ve TREFOHFVHHBBERL Y LEL
ofe. TiHEE$EL L O UHBKE I B A ETCIRER
ET L. HBXTREZORLRACE TR T. £
R LTEL » 5K Tl EREHDRAED 5
¥ T EREYRG . BHhAKBIEE L L 2HCET
Lich, HBX XD bEVRETHR L.

3 XEB3 HAKOHEH LT FOEF LK
AL ICHBERRTORNICRITTHE

1) k3 HR

EH 1 5 WHEERE O AKES Table 5 CRL K.
WEROREE b2 AKPWIK 6 B ATKATL ST
BLih, o ORBROAKERE 2L 3ET
Bot. b 5BONAKBREOMEE LXFRET

A Lich, Eb 5 KoKk 5E&1367
~92% T, MBI ORE RlcoT

2% &

b1 5% 3BEEHOEFRM% Table 6 T L1z,
R ‘%7 7r=" (No.5) At vwThoRis b
b SEARBR Y WKL, FREEOEHED W
Tk#F (No.5) DAfruThoffEe b EH x 5K
FHBR L DS ot EREE REEHERILDES
BHe KO LD st

3) BB

£ 1 583 BHE o BRERRS OEHEY Table
TERL. ¥TEECRERLE YV OEERIED:
S5l ) EH LN, DAE Ay i< R
vy ADERRIMEC L Y BBy R L. —
Jj, BETIRELr S LI EXEOSRELIHN ER
L, fhoEER I —E DM ERI fed ot

Table 5 Effect of permanent wilting on the water comsunption of tomato

During wilting

After wilting

Variety Treatment
Watering times Watering quantity Watering times Watering quantity
1 Control 3 1.2 41 16.4!
Wilting 0 0 32 12.8
2 Control 3 1.2 40 16.0
Wilting 0 0 32 12.8
3 Control 2 0.8 37 14.8
Wilting 0 0 32 12.8
4 Control 2 0.8 38 15.2
Wilting 0 0 27 10.8
5 Control 2 0.8 32 12.8
Wilting 0 0 29 1.6
6 Control 3 1.2 37 14.8
Wilting 0 0 29 11.6
7 Control 2 0.8 36 14.4
Wilting 0 0 33 13.2
8 Control 2 0.8 42 16.8
Wilting 0 0 28 11.2
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Table 6 Effect of permanent wilting on the growth of tomato

Plant Fruit
Variety Treatment :
Height Leaf area Dry weight Number Fresh weight Dry weight

cm dm? g g g

L Control 112.2 31.4 37.1 11 296 18.7
Wilting 101.7 25.5 28.5 12 286 18.6

2 Control 102.9 34.4 34.5 13 418 28.3
Wilting 94.3 30.5 24.7 10 293 19.4

3 Control 115.6 30.1 31.9 12 479 29.7
Wilting 108.5 27.0 29.8 13 399 26.2

4 Control 105.2 26.2 29.2 13 531 34.5
Wilting 100.0 22.6 25.3 9 376 25.3

5 Control 93.4 30.1 23.8 14 561 32.8
Wilting 92.7 29.7 25.2 14 493 28.9

6 Control 118.2 33.0 33.8 8 292 18.3
Wilting 115.7 29.3 29.6 7 157 9.6

7 Control 101.7 30.8 30.5 14 445 27.4
Wilting 101.9 24.2 27.4 9 330 19.7

8 Control 116.5 29.9 31.2 12 534 30.9
Wilting 103.5 23.4 25.6 11 390 22.1

Note : Sampling was done on the 21st day after permanent wilting. Figures in the item of plant
are averages of five plants and of fruit are totals of five plants

Table 7 Effect of permanent wilting on the content of some minerals in tomato
(% of dry weight base)

Plant Fruit
Variety Treatment

N P05 K20 Ca0 MgO N P05 K.O Ca0 MgO

1 Control 2.33 1.19 2.83 1.47 0.49 2.37 1.52 3.56 0.12 0.23
Wilting 3.00 1.22 3.17 1.49 0.48 2.72 1.30 3.63 0.09 0.22

2 Control 2.44 1.06 3.01 1.59 0.49 2.66 1.33 3.57 0.10 0.22
Wilting 2.83 1.10 3.21 1.74 0.40 2.86 1.27 3.42 0.11 0.21

3 Control 2.61 1.20 2.90 1.47 0.50 2.49 1.02 3.85 0.10 0.23
Wilting 2.88 1.19 3.09 1.37 0.49 2.81 1.48 3.69 0.09 0.23

4 Control 2.44 1.02 2.86 1.67 0.50 2.77 1.38 3.28 0.10 0.22
Wilting 3.14 1.06 3.20 1.49 0.44 2,90 1.36 3.48 0.11 0.22

5 Control 3.04 1.24 3.29 1.57 0.59 2.67 1.47 3.98 0.10 0.24
Wilting 3.10 1.29 3.30 1.65 0.54 2.85 1.48 3.75 0.14 0.24

6 Control 2.38 1.11 2.78 1.54 0.53 2.26 1.38 3.57 0.12 0.21
Wilting 2.78 1.10 3.17 1.47 0.48 2.66 1.52 3.51 0.12 0.24

7 Control 2.74 1.15 3.07 1.53 0.50 2.68 1.14 3.78 0.12 0.24
Wilting 2.88 1.22 3.17 1.46 0.48 2.94 1.53 3.59 0.10 0.23

8 Control 2.43 1.15 2.57 1.59 0.46 2.61 1.51 3.80 0.13 0.24
Wilting 3.08 1.24 3.13 1.53 0.49 3.15 1.56 3.87 0.13 0.26

Note : Sampling was done on the 2lst day after permanent wilting.
Figures are averages of five plants
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| BE5&S5MH PR FOEFICRIZTHE

YD KRG A b v AT B RIBIC 2T CALD-
weLL (1913) 23 EMMEL T, —BEL 51UH
B CEEERITX WA, KAED 1 O iLEDES
R ENEEBY 525 EERELTVS.

AEBRTCITBEOKS TR TS b= F DRIGID
WTBRE LA, b= b2 AKOHBIZ L bk AFED
FIRCETIRKOGAL VARKTDHE, EORGTHEL
<Wd (Table 3) L, ¥mHE (Fig. 1), *E& (Fig.
2) WO B AIMOEHE (Fig. 3) bk b=
FOEBRARESHEI NS Z EXBELMTE 5 .

KA b vARRTS < FORIGE LTI, EHE
DRIGTITTIE 555, Gates (1955a, b) O et
LARBOBREAE Ebro5CXh b= OEBFIHK
EIMEIEIND Z EBREIRT VS, 1F, Z0OBs
DRFA P VADEEIAAEL SIITEL T L,
KAEL r SLFIORETL M~ b oEFRIHI RS
eSS b,

ZDZ LITEE (190) OMET KT LHLNTH
D, KUK L TREGKSD50%, NIHTIRBsxEL
Th= rEHOEFIIHEh TV, LarL, AELD
Ebr 3B ESBETHEE L Eb Y kb

EZAT, BAKOPENCE Dk AEL : 51TETS
KA b VAR FG, AFAEHIRLE b2 T,
PAKOERIC L D EO KHSRBEE BIcEIE (Table
3) L, xoEoM Eo4HE (Fig. 1, Fig.2) K
BA Y VARZGI Ao b < b ERBREDEERET
AR, LEZ X H4EFOEBNIEERTE nh -tk

Gates (1955a) WO & (1960) § Z & REED
HREBTHE.

COZ L, KA VAR S THEI SR = b
DEFIDAKOEHCL Y FOL LB, —E
KA P VACHEBLL P = FOEFE, HITOKSA
FUARSG I ol bR P DV EFCEETS
LRl WS T ERBERLTEY, hAKDEE, 2
AKDERE VI KERIZL 5T~ FOEBFREHET
BIENTELAIERTFELTS.

LoAT, AL romBEOFITE, XAEDL
IVCETEIKGA L VARSI LT, FOEED
INE ML LAY R B IRED A KB ORI 5

B eI AERGECOLTEN NI R RLE
Zhhnb.
FAEEDKSA b v ATL XOEOBRIREENTEC
X0 Rico e HERIZC 2Tl 5% 82 JEN B 5
B, brEmar UGS, 1970) RS vL v YLK A
Iy b, 1978) I EThH, EHHHC X - T
KA P VAR I DI Rl 2B BENAKIZE - T
BO5BELEED, KA VvALHbhobODOET
EBVB LI THRENSS.

2 EB&53B M POBIRNCRIZTHE

TEKG L FpOBNIRINCE L Tii 4 OMENDH
5 (HES, 1963 1 S, 198 LIFS, 198la, b
EiG, 1982) A%, HEARGOBMACH S TEEOESHR
RFREDEH AL TERLTEY, FoMoE
BRI - TR XTI T 5.

AERO P = P CHLERFOBIESEL S
IV BEOGERLTINHR L TR TORER b -
TERUED, DAER #V, Aoy sBO~ %y
U ADEFRILBEC Y » THEEH R b —EO\EE Y
A& Ih otz (Table 7).

AL, ZOEFEOTHESHEPEOTI L Y Rix
SREE L, ¥ EVNRFRECELAKOHEE &
LIHBEL D ERHL, »AKOEHEBEINBRIDE
WETHB L. chiedl, BEHOEESHERINA
KRBT AR L DT L, 2AKEEE S ~108 &8
LTHBR LY AL, 20BIIMBR LD S ETHE
BL (Fig. 4).

ZHERUMEREY Gates (1957) 3B TW-35 8, £0
FRELTED 5 BB EFELESLS ZTBT
L, DAKOBEHEZEI ) EHFCHEENCHEI R
B ERETTE. ZOZ LB EAEROEEGEOE
it (Fig.5) 6 b HBEI RS,

TEKRGOWA L D M OERESHENER TS
RAD—2& LT, EKTHEATSELBAEEOR
MEEZBREIREY, TOBREMMEOEZEHREN
FEABZERET RS, 205 bEEKY ORI
£ HEARO WBERRBED LA SWTULHEE
(1963) HFRBT 5.

AEB TR I ECEBERIGE 3 miL TR L
e By, K O WA fES LBARO HNBRERE
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Effect of the Water Stress on the Growth and Uptake of

Water and Nutrients by Tomatoes

Yoichi Araki and Yasushi GoTo

Summary

1. The main purpose of this experiment was to control the growth of greenhouse

tomatoes by water management, so as to prevent excessive vegetative growth.

The

growth and uptake of water ard nutrients by tomato plants were examined by

subjecting the plants to soil drying

transplanted in plastic pots in a greenhouse.

immediately after rercoting of the plants

2. The water saturation deficit of the leaves rose markedly after interruption of

watering.

same level as that of the control plot (Table 3).

After re-watering, the deficit decreased rapidly ard then remained of the

But the water consumption by the

plants was remarkably depressed after re-waterirg (Table 5).

3. The elongation of stem (Fig. 2), increase of leaf azrea (Fig. 1), and increase of

dry matter production (Fig. 3) were depressed after interruption of watering.

But the
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depression was rapidly alleviated after re-watering and the plants grew at the same
rate as those in the control plot. These results suggest that water management
enabled to control the growth of tomatoes under greenhouse conditions.

4. The concent of nitrogen (% of dry weight base) increased in both vegetative
parts and fruits of all the cultivars examined after interruption of watering, while the
concent of other mineral nutrients showed no apparent change (Table 7).

5. The concent of nitregen (% of dry weight base) varied with the plant part.
It increased in the stem, petioles, and fruits after interruption of watering. But in
the laminae the corcent of nitrogen decreased after interruption of watering and became
higher after re-watering than that in the control plot (Fig. 4).

6. The concentration of nitrate nitrogen in the soil solution increased after
interruption of watering (Fig. 7). At the same time the concentration of nitrate and
ammonium nitrogen increased in the solution exuding from the plants (Fig. 9).

7. A high ccrrelation coefficient of +0.921 was obtained between the concentration
of nitrate nitrogen in the soil solution and the concentration of nitrogen in the exuded
solution (Fig. 10). These results suggest that the increase of the concentration of
nitrate nitrogen in the soil solution is one of the factors contributing to the increase
of the concent of nitrogen (% of dry weight base) in tcmato plant after interruption
of watering.
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